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FOREWORD

This bulletin presents the 19th compilation of stream discharges and hydrologic data
relative to the international portion of the Rio Grande, prepared Jjointly by the United
States and Mexican Sections of the International Boundary and Water Commission. The stream
flow data and kindred subjects pertain to the Rio Grande and its important tributaries near
their confluence with the main stream from San Marcial, 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 1949.

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 tributaries
downstrean from El 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 1949 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 stations on the main
stream at Judrez, Bagle Pass, laredo, Roma, Las Palmas, and Matamoros. FEach Section operated
the gaging stations on tributary streams within its own country and those on floodways and
diversions within its borders.

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 run-off to the river, the productive area
of the watershed being estimated as 171,900 square miles. It is estimated that the average
annual virgin yield from this area was 9,062,000 acre-feet. Approximately 8,300,000 acre-
feet of storage has been provided. A present total of 2,600,000 acres are irrigated. The re-
sidual flow from the Rio Grande that escaped to the Gulf of Mexico averaged 3,100,000 acre-
feet per year for the period 1934-1949,

While the data presented herein pertain primarily to the year 1949, similar information
for earlier years is available in the previous reports of this same series. A list of the
stream flow records pertinent to the Rio Grande and its tributaries from San Marcial, New
Mexico to the Gulf of Mexico can be found in Water Bulletin No. 16 for the year 1946.
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General Hydrologic Conditions for 1949
Along and Adjacent to The International Portion of the Rio Grande

Mean annual temperatures averaged about normal on the effective watershed and in the
Lower Rio Grande Valley. HEvaporation was about 93% of normal on the effective watershed.
Rainfall was about 125% of normal on the effective watershed and about 89% in the Lower Val-
ley. The average monthly amounts of water in storage were about 74% of normal on the United
States side and about normal on the Mexican side.

The volume of yearly flow of the Rio Grande was below normal above Rio San Diego and
also below Rio San Juan. It varied from 750,000 acre-feet below normal at Matamoros to
lesser amounts elsewhere. From the R{o San Diego to the R{o San Juan the Rio Grande flow
was above normal, reaching 375,000 acre-feet above normal at Roma. During the year 2,522,500
acre-feet of water, in addition to that which flowed through the floodways and levee breaks
was discharged to the Gulf of Mexico.

The annual flow of the measured Mexican tributaries, exclusive of the Rio San Juan, was
1,369,000 acre-feet, or 75.4% of normal and varied from 65% for the Rfo Conchos to 169% for
the Rfo San Diego. The annual flow of the measured tributaries in the United States was
1,151,000 acre-feet, or 115% of normal with Alamito Creek flowing 45% of normal while San
Felipe Creek contributed 164% of its normal.

There were two small floods in 1949. The first was from unseasonable rains in the
Devils River-Eagle Pass area. The maximum discharge of this flood was 102,000 second-feet
at Del Rio Station on the 25th of February, 82,280 second-feet at Bagle Pass on the 26th of
February, 60,200 second-feet at Rio Grande City Station on February 28, and 24,900 second-
feet at Lower Brownsville on March 2. There was no flow in any of the floodways below Rio
Grande City from this flood.

The second flood was from the basin below Eagle Pass and below the Carranza and Gémez
reservoirs on the Salado and San Juan rivers, respectively, in Mexico. The peak discharges
were 24,120 second-feet on April 25 at Laredo, 26,240 second-feet on April 23 from the Rio
Salado, 94,100 second-feet on April 25 at Zapata Station, 14,160 second-feet from the Rio
Alamo on the 25th of April, 98,530 second-feet at Roma and 79,500 second-feet at Rio Grande
City on April 26, and 32,950 second-feet on April 30 at Matamoros.

The shortage of irrigation water in the Lower Rio Grande Valley was not very great. It
lasted only a few days in January and in June. Despite these shortages the annual volume of
water diverted for irrigation on the United States side below Rio Grande City was 126% of
normal for the period 1938 to 1949. The annual water diversions for irrigation under the
Maverick Canal Extension below the power plant was 125% of normal. Municipal diversions on
both sides averaged 135% of normal.

There was an increase of 25,318 acres 1in the irrigated area on the U.S. side below
Roma. On the Mexican side the increase below Roma was 84,757 acres. In 1949 106,255 acres
were irrigated under the Marte Gémez Reservoir on the Rfo San Juan and 93,653 acres were ir-
rigated from the Rio Grande on the Mexican side below Reynosa.

The 1949 sanitary sampling and assaying program of Rio Grande water extended from above
El Paso to Mercedes. The annual tonnage of salts, or total dissolved solids, carried by the
river was below normal. The quantity of suspended silt passing down the Rio Grande was in
general above normal. At Langtry it was 148%, at Bagle Pass 116%, and at Roma 102% of
normal.
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RIO GRANDE AT SAN MARCIAL, NEW MEXICO

DESCRIPTION: Water-stage recorder, cable with stand-up cable car and winch located at rail-
road bridge about one mile below San Marcial, New Mexico, and 177.1 miles above the Amer-
ican Dam at E1 Paso, Texas. The recorder is on the upstream end of the first bridge pier
from the south abutment of the bridge with gage zero at 4,455.38 feet above mean sea
level, U.S.C. & G.S. datum.

RECORDS: After July 1, 1948, the operation of this station was turned over to the U.S.G.S.
which furnished the record. Records available: January 1895 to September 30, 1949. Re-
cords for the last three months of 1949 are not available.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. October 11, 1904, 50,000 second-feet
with water-surface level of 4,459.5 feet above mean sea level, U.S.C. & G.S. datum, about
.25 mile above the present gage. Min. sometimes dry.

Average Flow in Second-Feet

Daily: Max. 33,000 Oet. 11, 1904 Min. sometimes dry
Monthly:  Max. 16,159 May 1941 Min. sometimes dry
Yearly: Max. 3,911 1941 Min. 277 1902

Mean Daily Discharge in Second-Feet 1949 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 710 |* hob [ 2,250 | 1,530 | 2,220 | 3,890 5,900 542 24
2| 710 |* 700 | 2,130 1,280 2,760 3,720 4,910 660 35
8 |* 613 |* 900 | 2,250 | 1,320 | 3,170 | 3,330 b, kbo 898 68
4 %200 |* B74 | 2,220 | 1,770 | 2,290 | 3,290 4,360 640 26
5 |* 150 79 | 1,910 1,830 | 2,420 | 3,290 3,690 568 39
6 [* 250 720 | 2,110 | 1,790 | 2,340 | 3,200 2,990 | 1,060 250
7 [* 320 730 | 2,020 1,390 2,h90 2,850 2,570 526 478
8| hib 40 | 2,170 874k | 2,520 | 2,150 2,390 510 236
9| 53k 670 | 2,170 568 | 2,790 | 2,200 2,080 784 160
10| 690 730 | 2,290 518 2,730 2,340 2,020 1,210 224
11 (1,050 60l | 2,250 559 | 2,250 | 2,490 2,550 | 1,550 9L6
12| 898 517 | 1,930 828 | 2,200 | 3,050 2,680 | 1,320 958
18 | 850 577 | 1,870 806 | 3,820 | 3,890 3,140 640 510
14| 958 559 | 1,930 660 4,480 3,820 3,550 463 k70
15| 910 586 | 2,020 510 4,110 3,390 3,390 250 478
16| 839 680 | 1,770 w2 | k4,000 | 3,960 3,260 216 660
17 910 784 | 1,590 839 4,110 4,070 2,200 2h5 586
18| 510 710 | 1,550 | 1,130 | 3,890 | 4,110 2,110 236 L1k
19| 534 1,b20 | 1,500 1,360 3,790 4,360 1,850 154 305
20 850 1,850 | 1,500 1,070 3,580 4,910 1,300 151 196
21| 795 1,970 | 1,,p0 | 1,180 | 3,390 | 5,810 1,140 180 192
22| 806 1:870 1;770 1:100 3:230 6:7lao 1:110 112 127
23| 604 | 2,000 | 1,720 | 1,020 | 3,550 | 7,720 1,890 130 117
24| 613 1,970 | 1,680 1,090 3,330 8,000 3,140 117 120
25| 680 | 1,870 | 1,570 1,210 | 2,550 | 8,600 k4,360 92 70
26| 720 | 2,110 | 1,790 | 1,770 | 2,40 | 9,230 2,520 73 T2
27| 670 | 2,250 | 1,550 | 1,870 | 2,550 | 8,600 1,750 79 53
28 |* 680 2,290 | 1,380 1,930 3,230 8,300 1,410 54 68
29 [* 500 1,270 | 2,170 | 3,230 | 7,720 87k 53 52
80 | * 200 1,130 2,080 3,360 6,840 631 k2 53
g1 | * 428 1,410 3,820 534 27
S 32,030 36,494 145,870 13,582
"Mio,506 | seze0 96,60 80,739 7,987
I Period  1924-1949
Current Year 1949 eri Acre.Feet
Extreme Gage # Extreme Second-Feet Average | Total Acre-Feet . :
th Feet i L Second- — ormal
Mon High | Low |Day High Day ™ Feet |Acre-Feet| Normal | Maximum | Minimum |1938.49ig
Jan. 1 | 1,050 5 150 632 | 38,900 | 43,613 72,600 17,400 | 45,358
F::. 28 21290 1 kol | 1,140 63:500 47,397 77,100 29,600 | 46,725
Mar. 10| 2,290 | 3 | 1,130 | 1,810 | 112,000 | 58,581 | 119,000 20,100 60,516
Apr. 29 2,170 16 hh2 1,220 72,400 | 116,627 432,000 3,940 96,132
May 1k 4,480 12 | 2,200 3,120 | 192,000 | 267,301 994,000 4,450 |273,191
June 26 9,230 8 | 2,150 4,860 | 289,000 | 164,552 609,000 |* 32.7 190,578
July 1 5,900 31 534 2,600 | 160,000 56,260 2L6,000 o 62,480
Aug. 1| 1,550 |31 27 438 | 26,900 | 43,731 | 275,000 1,620 | 32,9718
Sept. 12 958 1 2k 266 15,800 15,739 308,000 1,430 29,167
Oct.
Nov.
Dec.
Yearly

# Eatimated * Partly estimated # Mean dally ** Preliminary records subject to change by U. S. G. S.
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RIO GRANDE BELOW ELEPHANT BUTTE DAM, NEW MEXICO

DESCRIPTION: Water-stage recorder 3,800 feet below dam and cable with sit-down cable car with
winch 100 feet below recorder. Zero of gage is 4,242.09 feet above mean sea level, US.C.
& G.S. datum. Elephant Butte Dam is 135.1 river miles above the American Dam at El Paso,
Texas, and 42.0 river miles below the San Marcial gaging station at the upper end of Ele-
phant Butte Reservoir.

RECORDS: The records for the first eleven months of 1949 were furnished by the E1 Paso
office of the Bureau of Reclamation and are based on 84 current meter measurements dur-
ing the period, a continuous record of gage heights and a stable rating curve. Records
for the month of December (marked "subject to revision") were furnished by the Geological
Survey. Records available: January 1915 to December 1949.

REMARKS: The station described here was operated by the Bureau of Reclamation prior to Dec-
ember 1, 1949 at which time operation was turned over to the Geological Survey. It has
been the official station since 1931. Reservoirs, diversions, and drainage returns modify
the river flow at this station. Beginning December 1940 hydroelectric power generation
facilities for 27,000 kva were placed in operation.

COMPARATIVE FLOWS FROM RECORDS:

Average Flow in Second-Feet

Daily: Max. 8,220 May 22, 1942 Min. sometimes dry
Monthly: Max. 7,600 May 1942 Min. 3.0 Jan. 1930
Yearly: Max. 2,510 1942 Min. 771 1947
Mean Daily Discharge in Second-Feet 19499 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 87.0 | 550 1,450 | 1,350 1,830 1,820 1,470 1,350 988 517 1,000 939
2 91.0 530 1,460 | 1,340 1,810 1,870 1,390 1,250 871 556 1,010 937
3| 483 L8k 1,470 | 1,350 1,840 1,870 1,170 1,180 899 810 1,000 823
4| 58 k90 1,k20 | 1,350 1,810 1,530 1,180 1,030 802 782 1,010 685
5| 601 500 | 1,310 | 1,350 1,680 1,350 1,450 1,040 811 710 7 915
6| 763 557 S48 | 1,350 | 1,600 1,740 1,580 923 1,060 790 701 964
7| 739 511 1,390 | 1,350 1,360 1,920 1,600 133 1,030 911 1,140 952
8| 557 552 1,380 | 1,350 1,0k0 1,880 1,620 888 1,000 758 98h 936
9| 230 385 1,380 | 1,330 1,390 1,84% 1,300 990 912 625 950 910
10 | 780 48 | 1,360 | 1,340 | 1,610 1,860 993 1,050 885 849 964 75
11 | 612 588 1,560 | 1,360 1,680 1,880 1,210 1,040 s 891 965 648
12| 55 | 512 | 1630 | L360 | 1720 | 1,360 | 1,330 o8 | o83 80 | 93| 83
13 | 683 276 1,210 | 1,3%0 1,620 1,710 1,290 863 9k9 962 807 | 1,020
14 | 525 611 1,570 | 1,3k0 1,730 1,860 1,330 718 932 953 986 971
15 | L62 850 1,680 | 1,360 1,320 1,870 1,290 793 1,040 792 999 841
16| 2 867 1,840 | 1,340 1,640 1,830 1,330 1,120 845 708 1,010 952
17 5% 716 1§8ho 113&0 1i790 1,730 1:050 1:200 733 892 1,010 865
18 | 603 761 1,840 | 1,330 1,8%0 1,700 1,430 1,210 572 879 915 67k
19| 671 610 1,830 | 1,3% 1,930 1,400 1,460 1,140 872 869 780 | 1,010
20 | 621 204 1,490 | 1,320 1,880 1,720 1,6k0 940 92k 898 648 932
21 06 L6k 1,600 | 1,450 1,890 1,730 1,520 87 1,000 853 909 | 1,030
22 235 533 1;8h0 1:820 1:720 11560 1:290 997 946 760 823 | 1,010
28 | 177 654 1,870 | 1,820 1,790 1,440 1,260 1,180 972 530 1,010 | 1,040
24| 562 35 1,910 | 1,620 1,9%0 1,520 1,000 1,080 805 795 732 806
25| 713 667 | 1,880 | 1,870 1,740 1,570 1,270 1,080 648 910 | 1,000 645
26 | 6k 592 1,850 | 1,960 | 1,650 1,350 1,420 1,220 866 9ko 866 802
| 565 260 | 2,000 | 1,960 | 1,760 | 1,680 | 1,530 818 912 838 700 | 938
28 | 558 824 | 1,430 | 1,970 | 1,910 1,780 1,500 889 676 1,260 948 958
29 | 601 1,330 | 1,930 1,720 1,860 1,500 1,270 927 1,030 941 988
30 | 316 1,320 | 1,860 1,550 1,630 1,260 1,130 803 868 9ko 918
31| 634 1,340 1,7%0 1,2k0 1,230 1,070 761
Sum 15,761 45,190 50,860 32,147 25,896 27,479
16,311 48,048 52,530 41,893 26,503 27,513
Current Year 1949 Period 1924-1949 pcreFoet
l Extreme Gage | # Extreme Second-Feet Average | Total Acre-Feet .
Month Feet High Low Second- — Normal
on High | Low |Day '€ W‘ Feet |Acre-Feet| Normal | Maximum Minimum |1938_19kq
ey 0 B e | el e | e | S| e | ose |
Feb. 16 867 20 20 563 31, B 5875
M:.r. 27 | 2,020 6 548 | 1,550 | 95,300 63:871+ 95,300 1,520 61,985
Apr. 28 1,970 20 1'312,2 1,210 83,600 103,&95 igg,ggg 56;’?)88 195,18;2
Ma,; 24 1,940 8 | 1,0l 1,690 | 104,000 110,45 y 15, |
Juie T 1;920 $5 11350 1:’{00 101:000 116:912 365jooo 64,00 111,892 i
| July 20 1,640 10 993 1,350 83,100 115,900 | 211,000 72,700 105,534
Aug. 1 1,350 1 718 1,0k0 63,800 109,450 | 161,000 63,@00 9k, 650
Sept . 6 1,060 18 572 285 52, ﬁog g?, ;9(8 152, ggg 22, ;gg gé B 323
Oct. 28 1,260 1 517 35 51,40 1 50 ,
Ngv. T 1j11;o 20 648 917 51;:600 301173 158zooo 88l 51,211
{Dec. | 23 1,040 25 645 886 54,500 29,816 87,300 916 52,820
Yearly 2,020 87.0| 1,120 | 813,600 841,823 [1,818,800 558,050 p95,021 ;

# Mean daily % And other days
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RIO GRANDE BELOW CABALLO DAM, NEW MEXICO

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and winch located .80
river mile below Caballo Dam, and 106.8 river miles above American Dam at El Pasoc, Texas.
Elevation of zero of the gage is 4,140.90 feet above mean sea level, U.3.C. & G.S. datunm.

RECORD3: Based on 72 meter measuremants during the year and a continuous record of gage
heights. Records available: February 26, 1938, to December 31, 1949. Records furnished
by the El Paso office of the United States Bureau of Reclamation.

REMARKS: This gaging station was installed by the Bureau of Reclamation on February 26,
1938 to measure the flow from the Caballo Reservoir. Reservoirs, diversions, and drainage
returns modify the river flow at this station. This station is about 1.5 miles upstream
from Percha Dam (a low diversion dam) at which point records have been kept in past years.
Small accretions to the river take place between this station and Percha Dam. There were
diverted in 1949 from Caballo Reservoir into a small irrigation canal (Bonito Lateral)
Jjust below the dam 1,000 acre-fest of water not accounted for in the tables below.

COMPARATIVE FLOWS FROM RECORDS:

Average Flow in Second-Feet

Daily: Max. 7,650 May 20, 1942 Min. 1.1 Nov. 9 & 10, 1648
Monthly: Max. 6,710 May 1942 Min. 1.4 Dec. 1940
Yearly: Max. 2,480 1942 Min. 972 1941
Mean Daily Discharge in Second-Feet 199 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 2.4 2.3 2,5 2,8% | 1,560 | 1,470 2,260 2,480 1,980 2.3 43.0 3.1
2| 2.6 2.2 2.5 2,720 | 1,520 | 1,340 2,260 2,380 1,890 531 5.6 3.
8| 2.7 2.2 2.5 2,700 | 1,40 | 1,180 2,370 2,hue 1,810 832 3.5 3.7
4| 2.7 2.1 2.5| 2,570 1,510 | 1,410 2,490 2,540 | 1,740 816 3.2 3.6
5| 2.9 2.1 570 2,ko0 1,610 1,540 2,460 2,210 1,670 764 3.2 3.6
6 2.7 2.1 939 2,450 1,610 1,510 2,460 2,160 1,510 46 2.9 3.6
7| 2.6 2.1 885 2,480 | 1,600 | 1,510 2,450 2,150 | 1,250 543 2.9 3.7
8| 2.6 2.1 9uh 2,180 1,610 | 1,670 2,500 2,040 | 1,060 379 2.9 3.8
9| 2.6 2.1 954 2,020 1,550 1,770 2,640 1,870 852 327 2.9 3.8
10| 2.6 2.1 |1,070 2,050 | 1,40 | 1,720 2,760 1,820 739 264 2.9 3.7
11| 2.6 2.1 |1,160 2,030 | 1,280 | 1,870 2,660 1,820 388 126 2.9 3.7
12| 2.6 2.1 (1,320 1,910 | 1,120 | 2,010 2,490 1,660 20k 26.0 2.9 3.6
13| 2.6 2.1 |1,420 1,540 | 1,000 [ 1,900 2,160 1,640 20k 10.0 3.2 3.6
14| 2.6 2.3 |1,h20 1,170 1,130 1,800 2,110 1,730 373 6.3 %3 3.6
15| 2.7 2.1 [1,k30 1,120 1,170 1,790 1,960 1,700 23l 3.1 b4 3.6
16] 2.5 2.1 1,390 1,260 1,120 1,800 2,090 1,770 5.9 3.1 L | 356
17| 2.a 2.1 |1,2ko 1,360 1,190 1,730 2,120 1,980 3.5 3.1 L.h | Bk
18| 2.3 2.1 |1,100 1,340 1,300 | 2,110 2,110 2,180 2.8 3.1 [ -1
19 2.6 2.1 |1,720 1,340 1,260 2,360 2,020 2,200 3.1 3.1 3.5 8.0
2 | 2.6 2.1 (1,990 1,290 | 1,340 | 2,380 1,980 2,160 3.1 3.1 | k19 7.6
21 2.6 2.1 |[2,160 1,130 1,530 2,340 2,040 2,270 2.8 90.0 653 5.2
22 2.6 2.1 [2,340 1,060 1,760 2,220 1,990 2,290 2.4 | 262 593 .8
28 2.6 2.1 |2,390 1,180 1,700 2,120 1,980 2,250 2.4 | 2 %79 L.8
24 2.5 2.1 |2,k60 1,260 1,450 2,030 2,120 2,150 2.5 | 202 436 5.1
26 2.5 2.1 |2,510 1,200 1,190 2,200 1,890 2,160 2.6 88.0 2k k.6
26| 2.5 2.3 |2,650 1,190 1,480 | 2,300 1,720 2,190 2.7 | 61.0 71.0 4.5
27 2.4 2.3 2,720 1,250 1,280 2,250 1,610 2,230 2.6 51.0 9.0 4.8
28| 2.k 2.5 |2,760 1,270 | 1,390 | 2,210 1,620 2,310 2.5 59.0 3.9 L7
29 2.4 2,800 1,270 1,470 2,20 1,770 2,300 2.4 78.0 3.4 5.0
30 2.3 2,730 1,400 1,390 2,310 2,200 2,180 2.3 77.0 3.1 1.8
81| 2.3 2,730 1,Lk00 2,520 2,050 76.0 5.1
[Sum 60.2 50,970 57,090 65,110 6,576.2 1,203.1
78.7 47,812 43,400 67,810 15,947.6 3,021.6
Current Year 1949 Period 1938-1949
Extreme Gage # Extreme Second-Feet Average | Topal Acre-Feet
Month Feet High Low Second-
High Low |Day Day Feet | AcreFeet Normal Maximum Minimum
Jan. 5 2.9 17 2.1 2.5 156 1,277 4,850 97.0
Feb. 28 2.5 [$#4 2.1 2.2 119 19,376 64,300 119
Mar. 29 | 2,800 $1 2.5 |1,5%0 94,800 79,942 95,100 49,300
Apr. 1| 2,830 22 1,060 [1,700 | 101,000 127,175 212,000 | 101,000
May 22 | 1,760 13 [1,000  [1,4%00 86,100 126,075 412,000 78,400
June 20 | 2,380 3 1,180 1,900 113,000 138,634 354,000 112,000
July 10 | 2,760 27 1,610 2,190 | 135,000 141,867 234,000 109,000
Aug 1 | 2,480 13 (1,640  |2,100 129,000 132,817 179,000 110,000
Sept. 1| 1,980 30 2.3 | 532 31,600 71,075 181,00Q 31,600
Oct. 3 832 1 2.3 212 13,000 13,797 35,400 111
Nov. 21 653 +6 2.9 | 101 55990 7,347 1k, koo 107
Dec. 17 M6 1 3.1 39.0 2,400 7,620 19,100 83.3
Yearly 2,830 2.1 | 984 | 712,165 867,002 1,795,620 | 703,547

{4 And other days # Mean daily




8 WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT EL PASO, TEXAS

DESCRIPTION: Staff gage and cable located in the pass opposite Courchesne Quarry, 4 miles
northwest of El Paso, Texas, 5 miles northwest of Judrez, Chihuahua, and .9 river mile
above the American Dam. Zero of gage is 3,720.51 feet above mean sea level, U.S.C. & G.S.
datum. Water-stage recorder 1 mile farther upstream with zero of its gage 3,722.30 feet
on the same datum has been the official gage since August 3, 1938.

RECORDS: Discharges 1in 1948 were computed by taking the sum of the flows in the American
Canal and the flows at the station below American Dam. Records available: 1889-1949.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 24,000 second-feet on June 12, 1905,
with 6.0 feet stage (lower gage). Min., sometimes dry. Since Elephant Butte Dam was
closed in 1915, the largest peak flow to pass this station was 13,500 second-feet on Sep-
tember 3, 1925.

Average Flow in Second-Feet

Daily: Max. 23,680 June 12, 1905 Min. sometimes dry
Monthly: Max. 14,300 June 1905 Min. sometimes dry
Yearly: Max. 2,780 1905 Min. 70.1 1902
Mean Daily Discharge in Second-Feet 1949 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 220 171 135 879 1,040 898 877 1,130 980 364 266 241
2| 205 157 135 | 1,k20 1,070 857 1,000 1,120 976 335 265 232
8| 167 157 133 | 1,200 953 950 1,010 1,030 952 314 272 231
4| 166 157 136 | 1,320 884 | 1,100 1,100 1,030 1,060 310 267 21k
5| 167 156 139 | 1,240 833 979 1,150 1,150 1,080 306 252 210
6| 164 160 134 920 836 | 1,040 1,140 1,320 949 327 245 208
7| 170 157 133 92k 911 ’ 91k 1,160 1,210 983 329 243 198
8| 165 151 219 | 1,270 1,060 831 1,140 1,260 ) 3h7 230 197
9| 184 154 L9 | 1,160 1,110 831 1,150 1,160 1,140 356 239 190
10| 182 143 425 778 973 900 1,190 1,110 1,210 383 225 206
11| 178 146 486 | 1,320 968 1,080 1,h00 1,120 1,250 386 220 213
12| 172 151 470 | 1,040 913 | 1,150 1,590 1,000 1,440 381 221 206
13| 178 143 596 964 908 1,220 1,330 993 1,140 396 246 203
14 | 188 133 720 966 T4 1,130 1,490 1,070 1,350 L37 237 187
16 | 177 137 806 912 19 968 1,300 1,050 1,050 336 229 176
16 | 174 141 709 752 ) 1,040 1,480 933 1,910 327 219 17k
17| 161 144 660 753 754 954 1,420 863 900 312 215 17h
18 | 212 141 661 864 71k 923 1,320 796 749 310 219 170
19| 215 146 5h9 855 683 976 1,250 904 625 332 212 170
20 | 208 147 421 885 792 | 1,090 1,180 1,080 565 325 203 238
21| 193 b 583 863 763 1,100 1,100 1,200 573 272 202 258
22| 173 14h 619 853 762 1:090 989 1,160 586 274 207 223
28 | 173 1k2 628 8kl 1,010 1,080 1,320 1,040 563 301 202 214
24| 165 139 818 830 970 995 1,310 997 521 308 320 192
26| 148 138 779 865 1,000 943 1,340 1,030 473 300 307 186
26| 16 132 886 820 986 900 1,360 913 457 279 302 174
27 162 136 | 1,000 738 1,100 | 1,080 1:290 1,00 420 300 342 176
28 | 160 137 1,020 721 1,160 962 1,040 1,070 389 333 345 177
20 | 147 906 765 992 959 8ol 1,130 381 306 308 178
80 | 12k 1,090 921 931 853 836 1,070 368 274 250 181
81 |* 184 53 907 97k 1,0k0 263 178
Sum b, 10k 28,8k2 29,773 33,019 10,123 6,175
5,445 17,368 28,330 37,040 25,988 71,510
Current Year 1949 Period 1924-1949 jAm_Fw
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Feet High Low Second- — Normal
High Low |Day Day Feet |Acre-Feet| Normal Maximum Minimum [1938-194)|
. .2 18 233 30 65.8 176 10,800 11,094 17,500 75170 11,019
3B 3By B |2 ' 127 | 1w | eako | 15,06 | 52,200 | 6,500 | 16,468
6.35 | 3.11 | 27 | 2,170 5 126 560 34,400 | 39,880 62,500 18,400 40,692
6.31 | L.k ) 10| 2,920 | 27 686 961 57,200 | 66,385 | 139,000 144,900 69,758
5.67 | 4.50 | 28 1,290 19 659 914 56,200 76,729 357,000 47,600 86,717
5.59 | 4.56 | 13 1,270 8 796 992 59,100 77,609 304,000 56,200 86,225
6.27 | 4.35 | 14 1,800 29 740 1,190 73,500 83,831 198,000 68,900 85,616
5.75 | k.55 6 1,k20 18 771 1,070 65,500 86,767 158,000 61,000 83,008
6.72 | 3.62 | 16 3,940 [$29 368 866 51,500 64,958 171,000 40,600 65,725
4.10 | 3.36 | 14 478 31 | 256 327 20,100 26,605 57,900 14,600 | 27,358
3.7 1 3,23 | 2k 366 | 20 187 250 14,900 | 17,480 29,500 10,400 16,225
3.53 ‘ 3.12 | 20 296 |$19 164 199 12,200 16,455 27,700 9,460 15,8224
ﬁ;arly 6.72 ‘ 3.11 ‘ L473,9h0 65.8 | 60 | 463,580 | 586,819 |1,559,200 | k31,680 [604,633 |

+* Partly estimated $ And other days



WATER BULLETIN NUMBER 19— 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 Interna-
tional Dam, west of El Paso, Texas. The zero of the gage is 3,712.30 feet above mean sea
level, U.S5.C. & G.S. datum. The American Dam is 1,241.4 river miles above the Gulf of
Mexico.

RECORDS: Based on 54 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: June 1, 1938 to
December 31, 1949.

REMARKS: The operation of this station began June 2, 1938, when the American Dam first
began operating. At this dam, part of the flcw passing 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. Reservoirs, diversions, and
drainage returns modify the river flow at this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,770 second-feet on May 18, 1942,
with a gage height of 9.77 feet. Min. ® 0.3 second-feet on February 14, 1941.

Average Flow in Second-Feet

Daily: Max. 6,040 May 20, 1942 Min. 1.2 Oct. 28-31, 1939

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

Yearly: Max. 1,510 1942 Min. 108 1945

Mean Daily Discharge in Second-Feet 19499 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 12.5 [ 109 97.2 122 194 201 152 160 16h B7.2 9.5 | 8.9
2| 11.8 | o7 97.5 | k61 233 178 156 153 171 26.6 7.8 | 7.5
3 | 100 110 95.7 123 217 187 153 150 159 22.3 6.9 | 7.2
4| 165 10k 53.8 206 232 175 157 165 163 18.4 56.3 7.3
5 | 166 97.6 7.3 | 126 233 165 162 170 158 17.8 | 200 7.k
6| 163 102 6.5 142 233 16k 172 158 158 16.3 200 7.1
7| 169 106 5.6 163 2ks5 158 190 163 158 1.k 200 7.1
8 | 16k 102 7.0 157 242 161 205 163 148 137 193 7.4
9 | 184 .2 8.2 155 224 163 207 16k 309 224 200 7.0
10 | 181 1.5 6.8 | 158 243 170 194 164 217 232 193 7.8
11| 177 104 6.6 280 243 180 196 160 197 235 190 7.8
12| 1711 104 6.4 | 127 238 170 528 158 496 239 193 7.3
18 | 177 95.6 7.2 | 124 227 168 167 158 176 2L6 87.5 | 6.9
14 | 188 89.6 7.7 123 221 162 467 155 515 258 13.k | 6.9
16 | 177 86.5 7.8 132 226 161 122 151 148 212 9.0 | 6.5
16 | 174 96.9 7.1 125 22} 159 388 154 1,050 79.8 8.4 6.5
17 | 161 100 * 3.5 125 24 154 11k 157 113 9.5 7.6 6.0
18 | 212 97.8 | 2.0 125 237 146 14 158 138 6.9 7.4 5.5
19| 215 99.2 |® 2.0 132 238 145 154 160 160 5.2 7.6 5.5
20 | 208 101 * 2.0 137 238 158 141 161 175 4.6 7.3 6.0
21| 193 102 T 2.0 145 235 161 1k2 166 169 38.7 6.9 6.1
22| 173 102 " 2.0 156 241 166 150 161 204 140 6.0 | 5.8
28 | 173 101 T 2,0 158 248 165 155 154 216 165 6.7 5.5
24 | 165 99.1 |* 2.0 145 235 173 153 155 184 178 8.6 5.2
25 | 148 99.2 | 2.0 | 155 235 164 158 157 161 181 8.2 | 5.3
26 | 165 94.8 |t 2.6 148 235 159 16k 156 163 179 10.k [ 5.5
27| 160 102 2 4.0 149 232 158 170 182 161 183 12.1 | 5.6
28 | 160 102 |*11 155 212 167 171 180 199 217 12.3 | 5.4
29 | 147 11.5 154 221 159 209 171 195 210 9.3 L.y
80 | 124 12.6 147 221 164 173 163 184 77.2 |[* 9.9 4.2
81| 147 9.2 236 152 157 10.4 3.6
Sum 2,780.0 L, 755 4,961 1,984 3,671.3 196.2
4,931.3 *698.8 7,183 5,966 6,809 1,888.1
‘ Current Year 1949 Period June 1938-1949
Extreme Gage Extreme Second-Feet Average Total
Month Feet High Low Second- ofal Acre-Feet

High Low | Day Day Feet | Acre-Feet Normal Maximum Minimum

Jan. 5.75 4.5 4 235 3 10.k | 159 9,780 8,763 12,000 4,170

Feb. 5.45 [ 1 152 1 15.3 | 99.3 5,510 5,412 32,800 521

Mar . T.63 28 | 2,880 $17 | 2.0 |* 22,5 |[* 1,390 3,785 17,500 * 1,390

Apr. 7.15 4.60 11 | 1,960 1 6.9 | 158 9,430 14,121 74,500 6,360

May 5.91 5.36 23 286 1 k1 232 14,200 39,264 300,000 11,700

June 5.69 5.35 1 228 9| 127 165 9,840 32,699 250,000 9,660

July 6.74 5.02 16 | 1,390 17 43,3 | 192 11,800 24,928 155,000 9,800

Aug 5.78 5.40 27 229 5 123 161 9,890 21,559 114,000 6,040

Sept . T7.50 5.00 16 | 2,920 17 50.5 | 227 1%,500 22,343 12k, 000 3,530

Oct. 5.87 L.y han 279 20 L.k | 118 7,280 4,272 19,000 197

Nov. 5.71 4.%o 6 211 23 5.3 62.9 3,750 2,584 8,700 ¥ 119

Dec. b.h2 k.29 | 10 9.3 | 31 3.6 6.3 389 1,862 7,760 120

Yearly| 7.63 2,920 2.0 | 134 96,759 181,592 1,093,553 76,919

* Estimated * Partly estimated ¥ And other days




10 . WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION

OUTFALLS FROM WELLS

Near El Paso, Texas, and Juirez, Chihuahua

Several outfall ditches or pipe lines discharge water into the Rio Grande between the
station below American Dam and Judrez Station. The source of this water is wells in the
vicinity of E1 Paso and Juérez, except that some of the water from the El Paso Sewage Out-—
fall is from the Rio Grande. During 1949 such outfalls contributed a total of 11,333 acre-
feet of water to the Rio Grande flow, which is equivalent to an average steady flow of 15.7
second-feet during the year. All of this flow came from the United States side.

EL PASO ELECTRIC COMPANY SANTA FE STREET PLANT COOLING WATER WASTE

This outfall enters the river 3.3 miles below the American Dam. From the company's
pumping records and records of diversions from this outfall by the city of El Paso, it is

calculated that 635 acre-feet flowed into the river in 1949. This corresponds to an average
flow of .9 second-foot.

JUAREZ SEWAGE OUTFALL

This outfall ernters the river 4.7 miles below the American Dam. From several inspec-
tions it was found that the flow from this source was too small to be of account.

PEYTON PACKING COMPANY WASTE

This outfall enters the river 5.7 miles below the American Dam. From several inspec-
tions, it was found that the flow from this source was too small to be of account.

EL PASO SEWAGE OUTFALL

This outfall enters the river 6.6 miles below the American Dam. The 1849 record of
total outfall consists of flows measured by a Parshall meter and estimates of amounts which
by-passed the meter made by the Department of Water and Sewerage of the City of El Paso.
The breakdown of this total into water from wells, or from the Rio Grande, is made in co-op-
eration with the El Paso Water and Sewerage Department. Water for 108 acres of land was
diverted from this outfall between the sewage plant and the Rio Grande.

1949 Period 1936-1949
From Wells From Rio Grande Estimated To Rio Grande

Diversions Normat

Month Acre-Feet
Mean Sec-Ft. AcreFeet Mean Sec-Ft. Acre-Feet Acre-Feet Acre-Feet

Jan. 14,0 862 .2 13.1 [} e7s 693
Feb. 8.8 490 5.3 293 0 783 650
Mar., g.1 560 4.8 296 [} 856 700
Apr. 10.3 615 k.2 2u7 89 773 694
May 10.6 652 3.9 238 86 8ok T8
June 11.8 700 4.8 285 86 899 796
July 13.1 805 5.5 337 98 1,04h 854
Aug. 12. 791 5.9 360 104 1,047 827
Sept. 11.8 700 5.7 337 7 960 715
Oct. 11.3 693 4.2 261 o] 95 786
Nov. 4.5 865 0 0 0 865 740
Dec. 13.6 838 4] ) o} 838 T26
Year 11.8 8,571 3.7 2,667.1 540 10,698 8,989




WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

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 miles downstream from El Paso, Texas, and Judrez, 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. datunm.

RECORDS: Based on 169 meter measurements during the year, 120 by the Mexican and 49 by
the United States Section of this Commission, and a continuous record of gage heights.
Computations by shifting channel methods. Records available: April 1, 1938 to December
31, 1949.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: 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

11

Daily: Max. 6,460 May 2C, 1942 Min. 17.C Dec. 21, 1944
Monthly:  Max. 5,290 May 1942 Min. 45.9 Dec. 1947
Yearly: Max. 1,820 1942 Min. 335 1948
Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 183 165 140 501 519 378 367 632 512 242 18 55.5
2| 163 138 115 The 533 374 487 706 508 222 18 55.5
3| 154 130 117 780 418 L7 509 576 516 121 126 55.5
4| 166 130 115 893 ko3 597 590 565 664 98.2 | 137 112
5| 198 136 103 773 326 501 636 60l 7 67.8 | 257 208
6| 188 133 109 k63 325 Sk 692 848 551 96.1 | 246 208
7| 189 19 57.6 kb5 438 L9l 632 727 568 79.8 | 234 208
8| 190 145 55.8/ 710 519 388 586 777 512 183 234 215
9| 201 142 232 42 509 364 593 703 671 321 2h3 215
10 212 107 209 516 ko3 L3 675 629 819 36k 236 222
11| 212 125 261 818 kol 590 848 696 858 374 237 222
12| 200 131 273 604 367 674 1,090 565 1,010 286 225 128
13 198 136 388 509 371 749 90k 501 795 271 231 Sk.b4
14 218 131 558 526 277 674 992 636 724 3l 12k S5k
15| 195 136 632 509 223 470 699 618 |* 646 266 71.3 | 50.1
16 183 14 438 Ly 215 Skl 901 498 * 1,430 222 66.7 75.6
17 161 140 342 509 22l 87 858 438 * 477 118 71.0 | 202
18 180 130 357 431 20k 452 830 360 * 388 72.0 75.2 | 195
19 189 129 287 L59 171 537 773 o3 |* 293 106 72.7 | 202
20| 177 128 202 456 236 632 706 576 | * 177 154 65.0 | 231
21 173 127 228 Lol 255 685 646 Th2 * 177 121 62.5 | 252
22| 161 132 357 L3k 212 60k 551 720 (%177 337 63.9 | 231
23| 158 137 297 420 399 576 883 611 |+ 1kl 316 61.8 | 5h.k
24 155 129 501 420 k10 498 1,060 55k 205 315 66.4 80.5
25 164 121 45 L34 L52 438 971 569 255 295 67.5 | 207
26 20k 108 k56 406 452 by 1,010 you 268 261 63.6 | 200
27 203 96.1 k466 288 600 54 862 530 2L5 302 63.2 54.0
28 166 102 682 273 731 k13 625 614 195 28L 66.4 k1.0
29 163 572 316 kol 438 374 653 19% 256 62.5 59.3
30 91.8 735 480 Lsg 357 304 572 187 225 58. 68.5
31| 177 653 k27 u2y 551 123 167
3,654.1 15,752 15,238 18,598 6,842.9 },383.7
Sum 5,572.8 ’ 10,383 .4 ’ 12,026 ’ 22,078 ’ * 14,940 3,824.3
Current Year 1949 Period April 1938-1949
Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- - —
High Low |Day Day Feet | Acre-Feet Normal Maximum Minimum
[Jan. 3.77 3.05 | 31 255 30 59.3 | 180 11,050 11,219 13,270 7,860
Feb. 3.87 3.02 9 300 10 54.0 131 7,250 11,419 42,690 4,730
Mer. 5.87 2.69 | 28 |* 1,330 8 31.1 | 335 20,600 26,731 45,790 14,140
Apr. 5.45 3.61 | 11 |* 1,810 27 | 224 525 31,240 45,034 111,500 30,900
May 5.4 3.4 | 28 862 20 | 151 388 23,850 Sk,571 325,100 19,590
June 5.71 %.00 12 929 30 312 508 30,220 56,845 272,400 29,740
July 6.36 3.90 12 1,330 30 285 712 43,790 55,734 162,500 40,830
Aug 5.64 3.94 6 915 18 332 600 36,890 54,068 127,300 36,890
sept. | 6.79 3.12 | 16 |* 3,110 o2k | 113 [* 498 |* 29,630 41,668 143,800 15,850
Oct. 4.33 2.92 1 13 31 61.1 221 13,570 18,708 45,390 8,610
Nov. 3.9% 2.85 13 27k 30 55.1 127 7,590 9,746 13,670 3,570
Dec. 4.0k 2.82 20 280 28 | 30.% 141 8,700 10,302 18,060 2,820
Yearly| 6.79 2.69 ® 3,110 » 304 | 365 | 264,380 396,045 (1,315,890 243,050

* Estimated * Partly estimated




12 WATER BULLETIN NUMBER 19— 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 Augustfn, Chihuahua. This station is on
the rectified channel of the Rio Grande 27.1 river miles below the American Dam at
E1 Paso, Texas. The zero of the gage is 3,608.99 feet above mean sea level, U.S.C. & G.S.
datum.

RECORDS: Based on 72 meter measurements during the year, 54 by the United States and 18
by the Mexican Section of this Commission, and a continuous record of gage heights. The
gage height - discharge relationship was very unstable during January, February, and the
first few days of March. Computations by shifting channel methods. Records available:
August 17, 1938 to December 31, 1949.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,490 second-feet on May 19, 1942
with a gage height of 16.06 feet. Min., sometimes dry.

Average Flow in Second-Feet

Daily: Max. 6,140 May 19, 1942 Min. sometimes dry
Monthly: Max. 4,880 May 1942 Min. .2 Nov. 1940
Yearly: Max. 1,490 1942 Min. 48.8 1948
Mean Daily Discharge in Second Feet 1949 —— Annual and Period Summary
Day|#* Jan. (% Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 125 196 |* 83.3 1h.2 2 9.% 22.5 8.7 11.6 12.8 | 108 8.3 6.6
2| 150 162 (* 85.1 68.2 [ 9.7 19.1 9.1 13.3 1.1 | 336 |* 8.3 6.7
8 150 152 |* B1.5 72.6 |T 10.1 17.0 9.9 17.0 13.1 210 * 8.6 6.8
4| 153 147 (#8833 | 120 [*10.5 21,1 10.8 16.2 13.4 80.7 | 8.2 6.9
5| 127 139 |* 8.7 71.7 |* 12.0 48.6 i1.2 15.5 201 k1.9 | 7.8 6.9
[} 1hh 124 |* 77.6 ho.3 |¥ 8.8 21.3 12.3 117 242 10.% 7.5 7.0
7| 146 128 (* 70.8 17.3 |+ 8.8 18.4 12,7 148 154 9. | 7.1 7.1
8| 1 132 (% 62.7 39.4 |2 8.8 15.3 11.6 644 199 8.3 | 6.7 7.5
9| 151 124 36.5 | 127 154 1.k 11.0 167 16k 112 8.4 7.4
10| 164 17 29.8 43.2 | 30.1 13.2 11.% 35.2 530 5.3 | 9.9 7.9
11 159 117 29.4 193 26.8 13.3 1.k 24,1 435 11.5 9.7 7.8
12| 149 124 29.7 |* 87.6 25.2 80.4 182 30.4 685 11.3 9.2 7.8
18| 16h 124 29.2 |2 53.5 23.8 92.9 246 25.5 456 10.3 9.0 7.1
14| 203 120 28.7 [* 19.% 22.3 81.8 308 76.7 588 10.0 8.8 6.7
15| 182 103 28.8 | 19.4 | 21.1 |+ 21.6 | 3k2 57.6 674 56.6 | 8.6 6.0
16| 15k 106 23.7 [* 19.% | 19.3 15.9 | 313 26.0 | 1,340 3.1 | 7.9 5.8
17| 151 113 21,3 |2 19.4 | 19.3 14,6 | 381 20.3 143 13.8 | 7.4 6.0
18 130 106 18.8 43.2 | 18.6 12,7 | 232 21.3 313 11.6 | 5.9 6.2
19| 160 103 16.2 67.7 | 18.6 2.5 | 359 2.3 346 10.7 | 4.6 6.3
20| 131 103 pUR'S 25.8 | 18.0 13.2 | 139 19.8 300 10.5 | 5.2 6.9
21| 139 100 12.5 17.0 | 17.3 13.0 83.9 22.7 228 10.5 | 5.6 60.2
22 135 97.4| 14.9 14.3 16.7 12.9 32.2 25.7 28z 19.0 6.0 9.2
28 1k3 84.8| 15.7 12.3 | 16.6 10.6 49.5 18.1 199 138 6.4 10.7
24 129 89.8| 16.5 11.1 [ 20.6 9.5 | 339 1.5 148 140 6.8 | 1713
25| 125 82.k 17.6 |* 10.2 17.1 10.1 243 1.3 82.4 140 7.3 183
26 | 1h4 98.4 16.0 [* 9.2 | 18.9 8.6 | 15 13,4 21.2 | 136 7.4 |75
27| 169 97.3| k1.7 |® 8.7 21.5 8.4 | 298 11.2 17.1 55.5 7.k 101
28 | 146 87.7| 121 |* 8.2 | 106 8.5 | 184 11.0 15.3 1.8 | 7.1 8.1
29 | 1k 16.3 (2= 8.6 | 98.7 8.3 25.2 2h.7 13.1 10.1 | 7.0 9.0
80| 127 13.7 ¢ 9.0 | 58.7 8.7 13.3 18.6 16.1 9.k | 6.9 39.8
81 99.8 35.2 27.2 1.1 13.8 9.0 106
*3,307.8 *1,270.9 668.4 1,117.2 1,803.7 1,012.%
S"m*u,53u,g 7,596 89L.5 1,316.3 8,145.6 225.0
Current Year 1949 Period Sept. 1938-1949
Extreme Gage Extreme Second-Feet ‘ Average |  Total Acre-Feet
Month Feet High Low Second- - -
High Low |Day Day Feet | Acre-Feet Normal Maximum Minimum
Jan. 10.45 | 10.00 | 19 |* 237 30 [» 88.2 [#1k6 ¥ 8,990 9,278 11,900 5,990
Feb. | 10.38 9.63 1|* 318 25 [* 35.4 |*118 |* 6,560 7,845 37,000 2,930
Mar . 11.87 9.29 | 28 | 1,540 21| 12.1 [* k0.6 [* 2,500 5,006 21,000 876
Apr. 11.91 11 | 1,630 28 *i 8.2 |* k2.k |* 2,520 10,268 70,500 1,190
May 11.75 9| 1,340 |%6 [*¢ 8.8 28.9 1,770 30,731 299,800 1,050
June | 11.03 9.28 | 12 538 27 7.8 22.3 1,330 25,973 241,000 1,200
July | 11.20 9.29 | 15 879 1 8.4 | 139 8,560 17,857 118,500 2,100
Aug 11.06 9.37 | 1k 785 29 | 10.1 36.0 2,220 17,726 |[* 99,400 2,220
Sept. | 12,82 9.18 | 16 | 2,460 29 | 12.7 | 272 16,200 20,364 119,200 1,090
Oct . 10.46 9.20 2 37h 9 8.2 58.2 3,580 9,030 42,800 1,170
Nov. 9.19 9.07 | 10 9.9 | 19 4.6 7.5 146 2,151 7,270 11.5
Dec . 10.35 8.92 | 24 302 15 5.6 32.7 2,010 4,188 12,900 1,050
early | 12.82 2,460 h.6 78.3 | 56,686 | 160,417 1,079,340 35,430

# Rotimated * Partly estimated $ And other days & Mean daily



WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION 13

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. This
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.8.C. & G.S. datum.

RECORDS: Based on 52 meter measurements during the year, 43 by the United States and 9 by
the Mexican Section of this Commission and a continucus record of gage heights. The gage
height - discharge relationship was very unstable during the period January 1 to February
23. Computations by shifting channel methods. Records available: January 1, 1938 to
December 31, 1049.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,340 second-feet on May 19, 1942
with a gagde height of 8.66 feet. Min. Sometimes dry.

Average Flow in Second-Feet

Daily: Max. 6,180 May 18, 1942 Min. Sometimes dry.
Monthly: Max. 4,920 May 1942 Min. 3.0 Aug. 1949
Yearly: Max. 1,720 1942 Min. 82.9 1948
Mean Daily Discharge in Second-Feet 1549 —— Annual and Period Summary
ay | * Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. | Dec.
1| 200 225 93.7 9.3 0 106 0 5.1 0 177 22 185
2| 205 [* 211 89.4 8.4 0 100 0 e 5.8 0 264 231 | 108
8| 21k 195 89.3 | 83.7 0 10k 0 e b1 0 23 220 98.8
4| 208 189 83.8 | 72.0 0 92.8 0 1.6 0 187 218 97.1
s| 203 |» 187 98.8 37.2 4] 98.0 0 0 92.5 228 218 85.8
8| 206 |*179 83.8 | 21.h4 o 10k 0 0 128 192 239 .8
7| 197 [* 172 80.1 4.8 0 98.3 [¢] 5} 123 170 202 | 253
8| 189 |+ 164 71.8 2.2 0 93.4 0 0. 287 171 20k 99.2
9| 187 |* 169 6.9 | B81.3 31.6 56.0 0 12.1 196 21k 206 | 132
10 | 197 |* 179 39.4 | 19.9 28.4 40.3 0 12.1 b7 221 223 96.5
11| 200 |* 169 31.9 70.3 85.3 31.4 0 18.1 324 241 221 68.9
12| 208 (%174 26.5 | 22.1 88.0 7.0 4 9.7 572 269 233 4.9
18| 206 |* 171 21.6 6.7 | 116 21.9 74.8 3.9 52k 255 198 61.7
14| 211 |* 169 27.6 3.5 126 15.5 8.0 4.4 %08 277 208 62.1
16| 218 [* 171 33.9 k3 | 122 5.0 183 7.7 1,170 302 179 | 145
18| 206 ¢ 169 27.7 6.3 50.6 0 31.4 4.6 1,260 260 166 | 134
17| 21k [+ 171 17.3 5.4 47.8 o 196 2.6 972 188 153 | 1o
18| 195 [* 171 6.9 5.6 .3 Q 65.2 4 650 133 134 | 167
19| 219 [+ 17 12.5 5.4 23.5 0 6.4 o 605 162 122 | 129
20| 219 |* 166 13.6 3.h 2.2 (] 7.1 0 * 115 138 186 14k
21| 214 |* 16k 12.2 3.1 1.8 0 1h.6 0 * 359 99.8 | 176 | 149
22 | 211 |* 164 10.6 5.2 o 30.5 13.3 [¢] ko1 142 158 194
28| 219 |* 164 9.3 5.1 30.9 b1k 11.1 [¢] 420 284 173 226
24| 21% 162 8.4 1.4 n.8 19.3 7.0 0 382 292 196 177
25| 208 152 7.4 3.5 k2.8 19.6 49.1 0 382 248 242 181
26| 219 122 8.0 h.2 56.5 26.7 214 ) 260 234 246 157
27| 222 139 9.5 6.5 | 116 21.0 250 0 159 204 217 | 146
28 | 203 120 59.1 7.8 | 118 15.6 106 o 149 197 230 | 118
28| 203 20.4 3.0 | 172 15.2 22.3 o 151 254 ok7 | 1ko
80| 179 9.1 0 145 8.4 8.3 o} 139 293 258 | 132
81| 192 10.2 110 4.8 0 271 1148
Sum %,758 513.0 1,171.3 91.8 6,810.8 %,124.8
*6,380 1,166.7 1,597.5 1,312.% 10,945.5 6,128
Current Year 1949 Period 1938-1949
Extreme Gage Extreme SecondFeet Average Total Acre-Feet
Month Feet High Low Second-
High Low | Day Day Feet | Acre-Feet Normal Maximum Minimum
Jan. 3.58 3.06 27 i* 222 30 [§*179 *206 * 12,700 15,178 20,000 9,730
Feb. 3.56 2.83 1 g% 225 28 93.9 [*170 |+ 9,40 15,738 7,900 3,430
Mar. 3.34 1.85 | 28 247 18 2.3 | 37.6 2,310 12,222 38,900 360
Apr. 3.47 11 300 |48 0 17.1 1,020 18,790 81,200 290
3.55 9 ath %1 0 51.5 3,170 36,341 303,000 200
June 2.99 1 108 $15 [} 39.0 2,320 32,026 239,000 2,320
July 3.63 27 38 |$1 0 ho.3 2,600 27,963 140,000 1,320
Aug 2.55 9 57.8 [ 4 ] 3.0 182 28,001 123,000 182
Sept. 5.28 16 | 2,370 %1 o 365 21,700 31,953 140,000 3,220
oOct. 3.31 231 | 16 345 22 59.7 | 220 13,500 21,009 61,400 1,590
Nov. 3.22 2.54 |325 282 19 | 113 20k 12,200 13,859 20,400 7,980
Dec. 3.34 1.99 7 352 6 .7 | 133 8,180 15,708 29,700 8,180
hear1,| 5.28 | | 2,370 | | 0 | 123 | 89,322 266,788 | 1,247,500 |* 60,160

* Partly estimated ¢ Mean daily ¥ And other days




14 WATER BULLETIN NUMBER 19 - 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 3,45(C.57 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 61 meter measurements during the year, 48 by the United States and 13
by the Mexican Section of this Commission, and a continuous record of gage heights. The
gage height - discharge relationship was very unstable during the periods: January 1 to
February 11, and November 11 to December 31. Computations by shifting channel methods.
Records available: January 1923 to December 1949.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this sta-
tion.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 10,6800 second-feet October 5, 1948,
with a gage height of 10.00 feet. Min., dry March 30, 1935. .

Average Flow in Second-Feet

Daily: Max. 5,800 May 19, 1942 Min. *0.9 May 31 to June 4, 1935
Monthly: Max. 5,030 May 1942 Min. *14.3 May 1935
Yearly: Max. 1,750 1942 Min. *104 1948
Mean Daily Discharge in Second -Feet 1999 —— Annual and Period Summary
Day |* Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. |* Dec.
1| 188 |%189 g9h.k | 38,3 62.7 11k 107 155 105 308 349 321
2| 197 [*178 |* 75.1 | Lo.b 63.5 93.0 93.7 106 93.7 352 348 264
3| 200 |*¥167 f 59,2 k2.9 79.0 98.4 88.5 81.1 105 345 341 215
4| 209 |*168 118 45.6 67.6 92.3 92.8 78.9 115 315 318 245
5| 206 [*¥166 (*128 43.6 68.4 115 71.3 78.9 145 261 329 2k5
6| 218 |¥16C 104 43,1 61.2 112 .6 83.3 269 * 277 328 218
7 213 [*164 102 45.8 61.7 85.5 67.3 106 273 * 2L8 311 226
8| 184 |w162 87.4 | u6.7 71.5 79.1 66.0 123 192 [* 248 315 212
9| 173 |*165 83.5 k5.5 98.7 83.2 92.1 138 199 [* 222 333 226
10 | 173 [*160 102 46.9 76.2 90.8 65.9 1hh 198 |* 260 355 222
11| 184 %169 110 58.9 | 115 72.8 69.8 142 275 * 260 |[* 319 192
12 186 1ko 107 54.3 114 8.5 132 128 351 2 270 |* 345 192
13| 177 126 96.7 64.9 105 88.3 10k 169 650 * 296 [* 347 219
14 173 117 87.9 68.5 117 85.2 88.8 163 456 * 296 (% 345 204
16 184 115 79.2 3.7 122 91.6 89.5 207 1,550 * 307 |* 337 209
16 184 118 91.0 70.2 104 142 90.2 189 1,230 * 343 |* 316 229
17 228 119 7.2 13.9 97.2 109 105 1h5 1,740 * 350 |* 252 193
18 226 114 85.2 69.1 8.7 92.1 99.7 117 1,030 * 302 (% 222 209
19| 209 112 71.9 | T2.8 82.1 95.0 83.4 131 1,300 263 |* 187 195
20| 200 113 79.9 | 72.1 78.1 .1 88.6 101 [* 89k 183 |* 171 208
21 193 111 67.8 84.3 86.4 86.1 |* 274 86.0 |* 663 17h  [* 199 194
22| 18k 109 47.2 | 109 99.1 101 = 118 82.4 546 329 [* 202 191
23 184 109 42.6 90.0 96.5 100 " 202 T7.0 L8y 50k |* 196 256
24 191 109 39.9 83.1 77.1 111 e 127 73.7 387 394 (% 217 231
25| 195 109 39.6 | 99.3 105 110 ¢ 218 7.5 328 391 % 222 199
26 | 202 109 38.5 | 9.4 97.1 117 * 179 88.9 33 Ll 282 202
27| 195 97.2 | 38.3 68.5 73.9 118 2l 5.3 287 ko7 286 206
28| 191 90.6 | 31.2| 69.3 72.4 99.7 263 82.8 257 381 273 203
29 | 206 39.0 | 68.8 | 112 83.0 223 100 28k 368 312 179
30 195 38.8 67.0 142 9h.5 186 96.5 289 362 335 20k
31 L—A?lj 39.1 122 178 110 355 199
Sum #3,765.8 1,951.9 2,936.5 3,536.3 * 9,818 *6,728
*6,061 2,307.6 2,813.1 3,985.2 15,029.7 *8,692
Current Year 1949 Period 1924-1949
Acre-Feet|
Extreme Gage Extreme Second-Feet Average |  Total Acre-Feet . ,
th Feet igh L Second- — ormal
Mon High | Low |Day Hig Day o Feet |Acre-Feet| Normal | Maximum | Minimum |1938-19lg
. 51 | 2.66 | 21 |* 400 10 [* 127 * 196 [* 12,000 13,298 20,960 5,370 15,109
522. 2.28 2.43 | 2 |+ 288 |28 87.2 |* 134 71&70 13,508 50,100 3,510 14,556
Mar., |%®2.78 | 2.04 5 ¥ 1k7 27 35.4 Th4 4,580 11,270 38,900 1,090 11,513
Apr. 2.69 | 2.0k | 26 122 1 36.3 65.1| 3,870 14,132 77,000 1,200 1%,565
Mey 2.80 | 2.22 | 30 173 1 52.4 90.7 5,580 | 25,685 309,000 880 35,761
June 3.27 | 2.27 | 16 284 12 60.9 97.9 5,820 23,362 240,000 3,630 32,156
July k.20 | 2.1k | 21 1,280 10 58.8 129 7,900 22,660 140, 000 2,000 27,462
Aug 3.50 | 2.31 | 16 k69 27 62.9 11k 7,010 29,204 [* 127,000 2,490 26,697
Sept 7.32 | 2.0 | 19 | 1,170 1 86.0 | 501 29,800 | 33,675 | 147,000 5,480 25,978
oct. | k.06 | 2.72 | 22 913 9 [* 180 |* 317 [* 19,500 | 2,75k | 66,500 1,520 27,183
Nov. 3.47 | 2.69 | 15 [* 565 |23 |*» 117  [* 290 |x 17,200 | 15,732 24,500 k,990 16,508
Dec: 3,78 | 2.70 | 23 |* 659 25 |% 11k * 217 [* 13,300 16,328 31,000 5,640 17,135
Yearly| 7.32 | 2.04 4,170 35.4 |* 185 [¥134,030 | 243,608 (1,270,400 [* 75,340 "27“,922

v Estimated * Partly estimated



WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION 15

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 Rio Conchos and about
1C miles northwest of the towns of Presidio, Texas, and Ojinaga, Chihuahua, and 285.7
river miles below the American Dam at El Paso, Texas. The zero of the gage is 2,576.82
feet above mean sea level, U.S.C. & G.5. datum.

RECORDS: Based on 38 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to March
1914, and August 1923 to December 1949.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 15,200 second-feet on June 12, 1912.
On May 26, 1942, a gage height of 10.57 feet was reached with a flow of 5,160 second-feet.
This level was the highest reached during the years 1923-1949 inclusive. Min., sometimes
dary.

Average Flow in Second-Feet

Daily: Max. 15,200 June 12, 1912 Min. sometimes dry

Monthly: Max. 10,150 June 1912 Min. sometimes dry

Yearly: Max. 1,970 1907 Min. 43.7 1948

Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 93.0 | 195 69.5 5.8 2.6 0 0 * 100 | 2 |2 k2 254 205
2 [*78.9 | 176 58.8 5.6 2.4 0 [} ¢ 79.8 o ® 136 256 |* 21k
3 [* 75.8 | 18k TR 4.8 1.6 0 o ® 639 o |* 125 239 |* 233
4 [*79.2 | 206 7.3 L5 1.3 [ [ e 54,5 0 131 235 2ko
5| 89.8 | 227 37.2 3.1 1.4 0 ¢} * 5.9 0 167 243 20k
6 [#106 201 31.3 7.7 1.4 o 1.8 *  71.6 387 2ky 236 166
7 |*118 181 347 13.8 1.b 4} 1.8 225 96.8 27k 232 157
8| 125 168 33,2 8.8 2.0 5} .9 645 111 227 231 163
9| 128 158 31.7 2.5 3.7 (] 1.8 297 50.8 |* 166 230 152
10 | 162 1h7 31.1 3.1 1.8 0 1.8 1,380 210 * 150 234 158
11 | 211 135 28.7 k.9 .6 106 .8 281 1,390 136 223 185
12 | 239 149 23.3 L.y .2 102 .6 768 1,410 121 222 17
183 | 315 162 22,8 3.3 | 590 h7.2 R 287 1,010 108 213 15
14 |#356 163 23.6 6.1 66.6 15.9 .3 163 495 120 211 147
16 | 238 149 17.8 3.8 18.5 13.7 .2 149 364 114 210 142
16 | %209 131 17.9 6.8 11.6 9.1 0 164 478 138 197 141
17 | %193 107 17.0 4.6 9.6 4.6 o 206 596 159 185 12
18 | *182 98.4 | 16.6 2.8 8.9 2} 0 343 1,490 241 190 140
19 | *168 93.4 | 15.8 7.3 10.2 s} s} * 293 1,560 254 189 147
20 | *174 90.0 15.4 8.4 9.1 0 0 * 1ko 1,680 277 179 169
21 | #187 90.3 13.6 6.7 3.6 [ 0 90.3 | 1,580 215 172 151
22| 188 * 88.8 12.h 9.1 2.7 o] ] 55.5 | 1,780 200 160 155
23| 212 |* 83.6 | 10.7 5.2 1.8 0 [} 69.2 | 1,040 196 155 141
24| 224 |* 79.1 8.5 b.3 .9 0 0 * 49,8 |* 562 5Tk 159 140
25| 217 |* 76.3 6.7 3.9 |* 0O o o * 9k (v 329 33L 157 136
26 | 207 86.4 6.2 3.6 |* O 0 111 * 191 7 237 310 151 169
27 | 196 75.3 6.4 3.2 |* 0 0 306 90.2 (* 208 269 151 186
28 | 194 72.% 5.7 2.8 0 o] 396 * ko.9 | 188 263 169 175
29 | 193 5.5 3.5 o 0 352 to1k9 (= 169 291 194 174
80 | 207 5.8 3.0 0 o] 69.4 ] 1.5 [ 149 285 207 172
81 | 208 6.2 0 124 n R 266 179
Sum 3,773.0 157.% 298.5 6,458 6,638 5,175

5,633.7 710.8 753.9 1,368.8 17,570.8 6,084

Current Year 1949 Period 192L4-1949
Acre-Feet
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 15381919

Jan, 495 22,74 | 13 56k 3 |* 72,6 | 182 11,200 | 12,599 24, koo 6hL 1k,907
Feb. 3.66 | 2.710 | 5 231 28 69.2 | 135 7,480 11,945 40,800 1,420 13,330
Mar. 2,72 | 1.71 1 72.7 | 29 3.7 22.9 1,k10 9,587 39,100 285 10,231
Apr. 2.62 | 1.68 | 22 59.1 |$ 9 1.2 5.2 312 7,881 41,600 0 7,581
May 6.06 13 999 {25 [¢] 24,3 1,500 18,874 240,000 0 26,640
June 5.32 11 526 i1 0 10.0 592 18,078 216,000 [* 218 26,638
July 6.17 27 Th7 41 ¢} Ly 2 2,720 23,885 156,000  |* 13.1 | 31,373
Aug. 8.65 |m1.82 | 10 | 1,920 31 | .3 | 208 12,800 31,763 133,000 |* 128 28,318
Sept. 8.6k 20 | 1,900 21 0 586 3k,900 36,235 (* 151,000 602 35,810
Oct. 7.06 | 2.8% | 2% | 1,040 13 104 21k 13,200 30,727 105,000 0 31,816
Nov. 3.93 | 3.25 2 26k 26 k7 203 12,100 15,000 34,500 0 1h4,475
Dec. 3.88 | 3.09 4 243 23 124 167 10,300 14,599 30,900 37k 15,358
P;urly 8.65 1,920 4] 150 108,51k | 231,173 (1,176,700 31,731.1 P56,477

® Estimated * Partly estimated % And other days



16 WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO CONCHOS AT CUCHILLO PARADO, CHIHUAHUA

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

RECORDS: Based on 167 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: January 1, 1945
to December 31, 1949.

REMARKS: The flow of this stream is modified by irrigation diversions and drainage returns
and 1is affected 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 Madero
Reservoir located on the San Pedro River, which enters the Rio Conchos 122 river miles
above this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Maximum 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. 17,860 Oct. 9, 1945 Min. 57.2 Sept. 17, 1945
Monthly: Max. 3,580 Sept. 1946 Min. 120 Sept. 1945
Yearly: Max. 972 1946 Min. 494 1948
Mean Daily Discharge in S d-Feet 1999 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 830 | 1,080 858 225 181 264 148 2,500 280 | 2,200 | 1,285 | 759
2 1,3%0 *7ok | 1,120 243 161 300 17 2:1uo 281 | 2,000 | 1,180 | 73h4
3 876 749 | 1,120 253 194 318 133 1,110 351 1,940 1,200 876
4| W73 837 | 1,050 263 234 283 151 939 309 | 1,760 964 | 982
5 5kl 992 | 1,110 218 179 262 155 897 533 | 1,150 | 1,130 | 967
6 4ok | 1,190 907 232 239 225 130 2,680 1,080 | 1,410 | 1,190 | 802
7 hh5 11080 1,030 255 245 242 175 5:260 551 | 1,410 | 1,360 | k91
8 388 | 1,010 922 287 249 251 151 2,290 47 | 1,410 | 1,320 | 43k
9 352 950 819 202 191 2h1 170 2,150 516 | 1,150 | 1,410 | 664
10| 388 | 1,120 | 1,060 | 173 158 192 281 2,560 735 | 1,080 | 1,400 | k5
11 509 | 1,220 | 1,190 165 685 255 2Lk 5,190 851 1,1%0 1,100 671
12 13 1:170 1:360 231 327 Lo3 505 hjééo 2,310 833 1,4k0 565
18 336 | 1,140 | 1,250 278 537 264 523 2,360 2,220 953 1,040 551
14 360 | 1,220 | 1,390 218 %06 22 385 2,240 3,920 805 1,110 579
15 357 | 1,270 | 1,210 173 265 272 523 1,960 4,380 9ok | 1,020 | 657
16 1,320 | 1,040 189 183 245 682 1,540 4,650 | 1,030 | 1,080 | 738
17 22% 1:320 '777 192 159 282 911 1:5ho 2:8ho 1,100 996 720
18 %06 | 1,k10 688 243 260 226 579 2,590 1,660 1,200 1,120 T2k
19 388 | 1,3k0 865 374 254 212 1498 1,750 1,780 [ 1,9%0 | 1,010 | 572
20| 33 |1,300) 738 319 301 182 367 98 | 1,750 | 1,580 830 | 710
21 6 | 1,380 618 228 286 221 327 1,390 1,490 | 1,k30 | 1,110 | B&3
22 231 1:150 537 219 232 177 5k7 816 1,480 1,380 809 893
28 519 | 1,120 650 327 203 157 1,320 713 1,820 939 632 | Buk
24 sol | 1,0k0 187 392 226 135 3,820 600 2,230 1,000 819 1,010
25 788 | 1,090 ko9 336 193 14 5,790 1,180 2,010 | 1,080 738 | 890
26 554 | 1,0L0 392 285 316 166 §,660 1,200 2,200 | 1,070 738 | 996
27 89 1:010 374 353 713 237 3,20 1,200 2,260 925 819 | 1788
28 696 | 1,120 3k7 295 572 174 2,700 664 2,280 | 1,050 | 1,080 | 501
29 | 1,0k0 258 229 332 353 2,500 505 2,20 | 1,200 911 | 593
80| 1,220 268 236 325 150 2,390 388 2,290 | 1,010 855 | 724
81| 1,300 255 307 3,310 337 1,260 890
31,472 7,633 7,054 56,334 39,339 2,66%
™ eges o a0 ous 31,k 51,69k 31,696
Current Year 1949 Period 1945-1949
Extreme Gage | Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- - — —
High Low | Day Day Feet | Acre-Feet g
. .02 2.36 2 1,710 | 20 312 591 36,350 §%,800 55,810 36,350
;:2. 2.12 2.;9 18 1;790 L 501 | 1,120 621&20 15,666 62,420 35,130
Mar. 5.02 1.97 | 1 1,720 | 30 205 810 49,780 40,264 49,780 32,280
Apr. 3.58 171 | 23 780 | 11 152 254 15,140 15,800 29,110 8,420
May 5.68 1.51 | 11 2,130 | 16 110 29k 18,080 14,250 18,080 9,540
June .00 1.6k | 12 9.3 | 30 125 235 13,990 17,514 24,430 13,990
July 9.38 1.64 | 26 8,580 9 123 | 1,210 74,310 68,126 178,500 11,570
Aug 11.29 2,20 | 11| 1k,060 | 31 312 | 1,820 | 111,700 65,692 142,100 19,830
Sept. 9.71 2,00 | 12 9,610 2 249 | 1,720 | 102,500 | 107,036 213,300 7,150
oOct. 5.84 3.2 | 19 2,530 | 15 646 | 1,270 78,030 93,762 180,200 28,930
Nov. k.95 2.82 9 1,790 | 23 501 | 1,060 62,870 54,112 62,870 40,820
Dec. 4.h6 2.56 | 26 1,350 8 399 731 4h,950 35,690 5,570 19,610
serly| 11.29 1.51 14,060 110 926 | 670,120 | 602,712 703,660 358,630




WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

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 miles above the Lower Pre-
sidio gaging station on the Rio CGrande, 7.8 miles below the Upper Presidio gaging station
on the Rio Grande, and 293.5 river miles below the American Dam at El Paso, Texas.

RECORDS: Based on discharge records of the Rio Grande at Upper Presidio and Lower Presi-
dio stations and estimated irrigation diversions and arroyo inflow between these two sta-
tions. Records available: May 1900 to March 1914, and August 1923 through 1949.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this sta-
tion. La Colina Reservoir with 21,900 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
Reservoir 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 San Pedro River, a tributary to the Rfo Conchos, has a
total 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., Frarcisco I. Madero, none.

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

Average Flow in Second-Feet

17

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 1906 Min. 511 1948

Current Year 1949 Period 1924-1949 Acre-Feet

Extreme Second-Feet ‘Averagew Acre-Feet
Month High Low | Second Total Normal  |# Average
Day s Day Feet |Acre-Feet | Normal Maximum | Minimum | 1938-1949 |1945-1949
Jan. 3 1,580 1k | 331 546 33,600 59,354 147,000 20,300 50,958 45,440
Feb, | 19 1,630 1 |=586 1,100 61,100 51,081 87,700 29,100 46,908 45,900
Mar. | 15 1,5k0 30 | 247 829 51,000 k5,927 80,800 20,900 K,015 40,700
Apr. | 22 937 12 | 162 252 15,000 32,133 79,700 5,000 19,829 15,520
May 13 3,130 6 | 1k2 273 16,800 38,222 148,000 3,950 28,802 1k, ki
June | 12 1,660 26 99.0 224 13,300 k2,590 91,900 8,720 32,083 16,020
July | 25 7,160 10 90.8 |1,160 71,400 90,585 502,000 8,890 117,008 71,558
Aug. | 11 | 10,800 31 | 3b9 2,130 | 131,000 131,688 601,000 11,300 126,508 65,020
Sept.| 1k 7,380 3 | 244 1,630 97,200 271,011 1,173,000 6,770 321,322 106,654
Oct. 1 2,540 15 | 603 1,310 80,300 166,588 798, 000 33,200 168, 4k 101,820
Nov. | 11 1,690 26 | 593 1,070 63,800 63,531 110,000 29,000 62,375 56,440
Dec. |$ 6 1,200 1ih | 483 %) 45,800 54,862 97,700 22,200 46,291 38,620
Yearly 10,800 90.8 | 9ko | 680,300 |1,047,572 | 2,431,850 | 371,000 |1,061,601 | 618,136
¢ Estimated ¥ And other days # Cuchillo Parado Statlon began operating Jammary 1, 1945.
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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 Pre-
sidio, Texas, and Ojinaga, Chihuahua, 2.0 miles below the confluence of the Rio Conchos
with the Rio Grande and 295.5 river miles below the American Dam at El Paso, Texas. Zero
of gage is 2,558.42 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 64 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to July
1915 and August 1923 to December 1949.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: 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. 553 1948
Mean Daily Discharge in Second-Feet 199 —— Annual and Period Summary
Day| Jan. ‘ Feb. { March | April May | June | July | Aug. ‘ Sept. ‘ Oct. | Nov. Dec.J
1 496 |*1,3k0 | 1,230 | 260 187 288 133 * 3,320 316 | 2,¥70 | 1,480 | 1,050
2 (1,030 1,090 937 250 178 260 106 2,620 269 2,290 1,540 984
8 1,400 941 | 1,220 2ko 158 239 103 1,830 259 | 2,010 1,420 96k
4| 864 843 | 1,180 261 151 263 10k 1,020 {* 535 2,040 1,450 | 1,1k0
65| 634 1,110 | 1,080 256 184 252 | 97.0 980 438 | 1,700 1,230 | 1,110
6| 667 1,120 | 1,110 231 162 230 103 1,700 8kt 1,430 1,380 | 1,170
7| 619 1,350 961 218 159 201 206 5,280 1,040 1,700 1,390 902
8 577 1,1%0 | 1,050 221 179 203 117 4,310 559 1,660 1,520 723
9| 5k 1,130 919 260 211 188 120 3,780 k09 | 1,40 1,5k0 722
10| 550 1,080 8k2 212 187 193 99.5 |* 4,130 599 | 1,280 1,650 800
11 739 1,230 |*1,110 190 169 ko 158 6,250 1,930 1,190 1,580 751
12| 761 1,330 | 1,190 178 565 746 180 4,450 2,490 | 1,210 1,440 851
13 776 1,300 | 1,290 17h 1,310 548 395 L, 220 k4,360 854 1,550 716
14 ™ 1,270 | 1,2k0 236 Lo6 259 k59 2,910 L, 260 1,060 1,290 35
15| 681 1,380 | 1,320 211 Lol 223 325 2,650 k,060 822 1,340 732
16| 608 1,410 | 1,1k0 190 29k 217 469 |+ 1,880 |* 5,620 | 1,030 1,250 aeiT
17 6h9 1,390 | 1,010 175 217 190 631 1,970 4,150 1,220 1,280 838
18 648 1,420 700 185 178 220 71k 2,530 3,520 1,470 1,170 898
19| 639 1,470 759 201 200 178 468 2,990 2,850 1,820 | 1,270 813
20 596 1,400 870 262 216 166 399 1,770 2,760 2,120 1,170 825
21 556 1,400 729 267 242 156 346 1,480 2,600 1,700 |[*1,0k0 825
22 613 1,450 685 310 261 163 321 1,550 2,790 1,660 1,310 | 1,0k0
28 Thh 1,200 611 348 220 142 766 * 959 2,520 1,610 |[* 902 | 1,020
24 76k 1,240 637 Py 200 127 2,180 789 2,590 1,590 877 | 1,020
26 | 812 1,140 505 b15 189 112 | %5,400 809 2,600 1,510 991 | 1,170
26| 894 | 1,190 428 365 186 114 5,500 1,380 2,40 | 1,480 845 [ 1,070
27| 851 | 1,120 Lok 261 275 116 5,250 1,850 2,540 | 1,390 981 | 1,190
28| 895 1,110 387 242 583 12k 3,120 1,290 2,480 | 1,200 980 863
29 k997 329 2k2 500 116 3,340 71h 2,b20 | 1,340 | 1,260 710
80 ['1,230 264 200 341 220 | *2,7h0 521 2,340 | 1,560 1,120 832
81 P2, 4ho 265 295 *2,710 k15 1,290 975
S, 34,59k 7,481 6,894 72,347 k7,146 28,260
Moo © 7 26402 9,097 37,059.5 66,591 38,246
Current Year 1949 Period  1924-19k0
Acre-Feet
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 1938-19k
Jan, 3,48 1.90 3 1,650 1 433 775 k47,600 72,054 16k,000 30,400 66,084
Feb. | 3.57 [=2.k4% | 19 | 1,720 4 | Tho 1,240 | 68,600 | 63,019 99,700 33,900 | 60,234
Mar. 3.42 1.55 | 15 1,560 30 254 852 52,400 55,492 89,400 21,200 51,300
Apr. 2.70 1.36 | 22 gk2  |$12 170 2kg 14,800 39,L22 8,100 4,460 26,901
May 4.57 1.32 | 13 3,130 6 143 293 18,000 56,795 270,000 3,660 55,225
June 3.8 1.20 | 12 1,670 26 99.0 230 13,700 60,383 267,000 9,250 58,533
July 7.37 1.11 | 25 7,160 10 91.7 | 1,200 73,500 | 113,623 564,000 8,910 | 1k7,601
Aug. | 9-21 | 1.73 {11 | 11,100 |31 | 3k9 2,330 | 144,000 | 163,069 675,000 18,400 | 154,600
Sept. | T.5% 1.55 | 1k 7,840 3 2bk 2,220 | 132,000 | 307,272 | 1,324,000 7,370 | 357,106
Oct. k.hh 2.34 1 2,690 15 722 1,520 93,500 | 197,323 864,000 33,800 | 200,275
Nov. 3.67 2.30 |%10 1,920 26 Th2 1,270 75,900 78,542 141,000 37,800 76,867
Dec. 3.21 2.13 ¢ 27 1,%00 14 628 912 56,100 69,454 116,000 31,400 61,625
Yearly| 9.21 1.1 11,100 91.7 | 1,090 790,100 [L,276,448 | 3,466,700 k01,500 [,36,351

¥ Estimated * Partly estimated ¥+ And other days
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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 Dbelow Presidio, Texas, and Ojinaga, Chihuahua. This creek enters the Rio
Grande near the lower end of Presidio Valley and 306.9 river miles below the American Danm
at El Paso, Texas. Zero of gage is 2,541.42 feet above mean sea level, U.S.C.& G.S.datum.

RECORDS: Based on a continucus record of gage heights except for the period March 4 to 31
when the recorder was not in operation. All steady low flows were based upon frequent
estimates by the hydrographer and the low stage hydrograph because at times the gage well
was isolated by low sand or gravel bars. All other flows were based upon the gage height
hydrograph and the station rating curve. Records available: January 1932 to December
1949.

REMARKS: The flow of this spring-fed creek is modified by a small irrigation reservoir (San
Estaban) 10.5 miles south of Marfa, Texas and by irrigation diversions below the reser-
voir. 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.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 9,670 second-feet on July 20, 1937
with a gage height of 5.33 feet. Min. .87 second-foot in May 1932.

Average Flow in Second-Feet

Daily: Max. 3,290 Oct. 24, 1941 Min. .87 May 1-22, 1932
Monthly: Max. 329 Sept. 1936 Min. 2.0 Feb. 1935
Yearly: Max. 55.9 1941 Min. 8.8 1934
Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary
Day|® Jan. |2 Feb. |®March | April May June July Aug. Sept. Oct. |2 Nov. |* Dec.
1| 3.0 3.0 3.0 |® 3,0 [# 3.0 = 3.0 [* 3.0 [ 3.0 |* 3.0 * 3.0 3.0 3.0
2| 3.0 3.0 3.0 |2 3.0 |* 3.0 |t 30 |* 3.0 |* 3.0 |2 3.0 |% 3.0 3.0 3.0
3| 3.0 3.0 3.0 |® 3.0 |* 3.0 |* 3.0 |* 3.0 (* 3.0 |* 3.0 |* 3.0 3.0 3.0
4| 3.0 3.0 3.0 |* 3.0 |®* 3.0 |= 3.0 | 3.0 [* 3.0 |* 8.0 |7 3.0 3.0 3.0
5| 3.0 3.0 30 |* 3.0 | 3.0 |¥ 3.0 [* 3.0 [» 6.6 | 3.0 |? 3.0 3.0 3.0
6| 3.0 3.0 3.0 |® 3.0 |® 3.0 [® 3.0 [* 3.0 |* 648 |*¥ 3.0 [T 3.0 3.0 3.0
7| 3.0 3.0 3.0 |* 3.0 |® 3.0 [® 3.0 [* 3.0 |*22k ® 3.0 |[* 3.0 3.0 3.0
8| 3.0 3.0 3.0 |® 3.0 |* 3.0 [* 3.0 [* 135 |* 38.8 |* 3.0 [T 3.0 3.0 3.0
9| 3.0 3.0 3.0 |® 3.0 |2 3.0 |*» 22,8 |* 3.0 [*16h ® 3,0 |[* 3.0 3.0 3.0
10| 3.0 3.0 3.0 |® 3.0 [*¥ 7.5 |® 3.0 [* 3.0 |* 3.6 | 3.0 |[* 3.0 3.0 3.0
11| 3.0 3.0 3.0 |2 3,0 (¥ 5.0 |[*335 * 3.0 [* 28.2 [|* 3.0 * 3.0 3.0 3.0
12| 3.0 3.0 3.0 |® 3.0 |® 3.0 |*316 " 30 [* 3.0 |*65.6 2 3.0 3.0 3.0
13| 3.0 3.0 3,0 |* 3.0 |m 3.0 |[* 28,7 |* 33.9 [* 3.0 |* 47.8 3.0 3.0 3.0
14| 3.0 3.0 3.0 |® 3.0 (= 3.0 |* 3,0 |* k8 (* 3.0 |* 3.0 |® 3.0 3.0 3.0
15| 3.0 3.0 3.0 |®» 3.0 |2 3,0 |¢ 30 (¢ 30 |* 30 |* 3.0 |* 3.0 3.0 3.0
16| 3.0 3.0 3.0 |® 30 |® 3.0 [® 30 |* 3.0 |®100 *125 ® 3.0 3.0 3.0
17| 3.0 3.0 3.0 [* 300 |2 3.0 (= 3.0 |* 3.0 |[f 500 |* Lo T 3.0 3.0 3.0
18| 3.0 3.0 3.0 |®= 3.0 | 3.0 |2 30 |2 3.0 | 25,0 |* 3.0 |® 3.0 3.0 3.0
19| 3.0 3.0 3.0 |® 3.0 |2 3.0 |* 3.0 |® 3.0 |* 3.0 [*bs0o |® 3.0 3.0 3.0
20| 3.0 3.0 3.0 |* 3.0 |2 3.0 | 3.0 |®* 3.0 [* 3.0 |*66.1 t 3.0 3.0 3.0
21| 3.0 3.0 3.0 |* 3.0 |® 3.0 = 3.0 |* 3.0 |* 3.0 |* 3.2 [r 3.0 3.0 3.0
22| 3.0 3.0 3.0 |® 3,0 [* 3.0 (* 3.0 |* 3.0 [* 3.0 |* 3.0 |* 3.0 3.0 3.0
28| 3.0 3.0 3,0 |2 3.0 |2 3.0 |® 3.0 [*201 " 3,0 |® 3.0 [*11.5 3.0 3.0
24| 3.0 3.0 3.0 [* 4.8 [* 3.0 (* 3.0 |*156 5 3,0 |* 3.0 [*53.5 3.0 3.0
25| 3.0 3.0 3.0 |* 8.7 |7 3.0 |2 3.0 [*358 = 30 |* 3.0 |*13.7 3.0 3.0
26| 3.0 3.0 3.0 |* 3.0 |® 3.0 |2 3.0 [ 3.2 [* 30 |2 3.0 | 3.0 3.0 3.0
27| 3.0 3.0 3.0 |® 3.0 [*¥ 3.0 |* 3.0 | 3.0 (* 30 [* 3.0 |2 3.0 3.0 3.0
28| 3.0 3.0 3.0 |* 3.0 [® 3.0 |* 30 | 3.0 [* 30 [* 3.0 |* 3.0 3.0 3.0
29| 3.0 3.0 |t 3.0 [® 3.0 |* 23.0 |* 66,5 [* 3.0 |* 3.0 [® 3.0 3.0 3.0
30| 3.0 3.0 |® 3.0 (% 3.0 |® 3.0 |*11 8 3.0 (* 3.0 (% 3.0 3.0 3.0
81| 3.0 3.0 3.0 * 6.2 [t 3.0 3.0 3.0
Sum ugl 0 ®97.5 * 800.5 * 768.0 *162.7 £93.0
®93.0 t 93.0 ¥ 99.5 *1,017.1 * 1430.7 £90.0
Current Year 1949 Period 1932-1949
Acre-Feet
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 |1938-19lg
Jan. $1 e 3.0 F1[* 3.0 [* 3.0 |r 184 206 273 123 214
Feb. 41| 3.0 %81 (|* 3.0 |¢ 3.0 |* 167 189 234 1m 194
Mar. 31 3.0 41| 3.0 |* 3.0 |* 184 203 270 123 212
Apr. h.02 2 |* 66.6 [$1|® 3.0 |® 3.2 0 193 2h2 743 119 277
May 3.81 10 [# 22,1 ($1|® 3.0 | 3.2 |» 197 1,350 8,520 184 1,163
June 5.25 11 |*2,790 $1 |2 3.0 [* 26,7 [* 1,590 1,816 |* 6,360 206 1,606
July 5.27 25 |*2,940 $1 (" 3.0 [*32.8 |* 2,020 2,806 6,650 232 2,568
Aug. 5.17 7 |*2,360 $1(* 3.0 [* 248 [* 1,520 3,458 16,330 216 2,132
Sept. | 5.12 16 |*2,110 $1 |0 3.0 |[* 1h.% % 85k 3,732 19, 600 179 2,179
oct. 4,08 2k [+ 170 $1 [ 3.0 [* 5.2 | 323 2,417 19,200 157 3,105
Nov. 12 30 (%1 (" 3.0 |¥ 3.0 8 179 254 8ot 119 248
Dec. $1 |t 3.0 |#1|* 3.0 |* 3.0 ¢ 218k 227 408 117 237
Yearly| 5.27 #2,940 v 3.0 [* 10.5 [* 7,595 | 16,900 Lo, Mk [ 6,397 14,135

# Estimated * Partly estimated % And other daye
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TERLINGUA CREEK NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder located about 12 miles south of Terlingua, Texas, 2.4
river miles above the confluence with the Rio Grande at the lower end of Santa Helena Can-
yon. Zero of gage is 2,192 $.5 feet above mean sea level, U.S.G.S. datum. This creek
enters the Rio Grande 371.6 river miles below the American Dam at El Paso, Texas.

RECORDS: Based on 48 meter measurements during the year at low flow, a continuous record
of gage heights for medium and high flows from January 1 to July 24, except for the period
March 8 to 31 when the recorder was not in operation, and for all flows from July 25 to
December 31, and a rating curve, the higher points of which were determined by slope-area
calculations and the medium and low points of which were determined by meter measurements.
Computations by shifting channel methods. Records available: January 1, 1932 to December
31, 1949.

REMARKS: The flow of this spring-fed creek
station.

COMPARATIVE FLOWS FROM RECORDS:
with a gage height of 17.59 feet.

is modified by irrigation diversions above the

Momentary Peak: Max. 34,300 second-feet on May 24, 1935.
Min., % 0O second-feet on September 29-30, 1937.
Average Flow in Second-Feet

Daily: Max. 17,200 June 1, 1937 Min. L] 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 1949 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1r2.2 [*2.3 [r2h |¢ 21 [*= 6.8 | 1.8 ® 10.6 10.4 2.1 L3 &2 3.9
2r2.2 (w22 k24 |» 22 * 2,1 |2 18 [T 10.6 |* 8.5 2.1 3.3 3.4 Lo
gl*2.2 [|p2.3 |2 |*» 2.2 |8 21 |* 1.7 |* 10.6 |* 6.6 2.8 3.5 3.4 4.0
qglr2.2 |23 |22k (v 22 (#Lhb9 = 17 | 10.6 |2 b7 2.8 3.5 3.k 3.8
gl*2.1 leal [r24 |® 22 |2 4o | 1.7 |* 10.6 5.3 2.2 24.8| 3.3 [3)
6lt2,1 |2,k [m23 (v 2,2 | 3.3 B 1,7 |® 10.6 I 568 2.2 12.9| 3.3 .0
7(e2,1 22,5 (22,3 [+ 2.2 |® 2,6 |¢ 1.7 |* 183 p 126 2.2 3.5 3.3 k.o
g(®2,0 (2.6 |23 [2 22 |» 1.9 » 6.5 |* 186 P 516 2.0 3.2 3.2 4.0
9|r2.0 |*2.6 (22,3 |2 2.2 |* 1,2 (* 9.9 | 143 @ L79 3.7 3.2 3.2 4.0
10 (22,0 (22,7 |r23 (2 2,2 |* 1,2 264 | 111 p 609 38.1 2.9 3.1 4.2
11 (21,9 [#2.7 (222 [* 2,2 [* 1,2 [* k6 = 51.1 p¢ 89.8 [ 118 2.9 2.9 4.5
12 (1.9 [*2.8 (22,2 |* 2.1 ([* 1.3 |* 28.2 |* 126 p 207 [* 113 2.8 2.7 3.8
18 (2 2.0 [*2.8 222 | 2,0 [* 1.3 |* 10.5 |* 133 p 850 [* 438 2.8| 2.8 3.8
14(22,0 |m2.7 [*2.2 [ 1.9 |* 1.3 |* 7. |8 67.4 129 % 68 2.7| 2.8 3.7
16220 (22,7 (221 |* 1.8 (= 1.3 |& 5S4 |z 43, 27.h | 331 2.7| 2.8 3.5
186|821 [=2.6 (222 |® 1.7 [® 1.3 p LA 33,1 ¢ 52,1 361 2.9| 2.9 3.5
17|e2.2 2.6 [r2,0 |* 1.6 |* 1.3 [ 43 = 2.7 @ 135 L2 2.9 2.9 3.4
18223 (2.6 [22.0 [* 1.5 |2 1.4 [ 42 [T 12,2 B 85.0 [* 20k 3.1 3.0 3.0
19223 [*2.5 (219 |* 1.k |2 1.h = L2 x 1.8 P 59.7 [ 224 3.1| 3.2 3.0
2022k [r25 [21.8 [* 2.k [* 1.4 [r k2 ¢ 1.8 (+ 108 [ 535 2.8| 3.2 3.2
21224 (224 [®1.8 [* 1.h (* 15 [* Ko |* 166 E 12k * 198 2.8] 2.9 2.9
22 (2 2.5 [x2.4 |*1.7 [*113 ® 1.6 |®* 35 |7 291 52.5 28.2 3.1 3.1 2.9
23|22,6 (=24 ([r17 (2250 |® 1.8 = 3.0 218 10.9 10.1  [* 631 3.4 2.9
24 |mB8.4 |24 (218 (2350 |* 1.9 @ 2.5 ¥ 77 3.1 6.7 [*1,350 3.3 2.9
25 |2 2.7 (2.4 [21.8 |=30.0 (2 1.9 |* 2.4 [*1,980 2.6 k.1 |* 160 3.4 2.9
26 |2 2.7 wolk (21,9 [#30.0 (2 1.9 |* 2.2 [« 349 2.4 3.1 21.2( 3.3 2.8
27|+ 2.8 |m2h (21,9 |[m25.% |2 1.9 |»208 * 165 2.2 3.0 8.0] 3.k 2.8
28 |# 2.7 |m2.4 |21.9 |=20.7 (¢ 1.8 |®123 *+ 226 2,2 2.8 L8| 3.4 2.8
29 |* 2.6 n2,0 |%#16.0 [* 1.8 |2 26.6 |* 355 2.3 3.2 ho| 3.5 2.8
30 |2 2.5 22,0 |®11.h (2 1.8 [® 11.2 [* 135 2.3 3. 3.7 3.8 3.3
81 (* 2.k " 2.1 v 1.8 * 22,5 2.4 3.7 3.0
Sum #70.0 *347 .4 * gh2.7 *U4,283.4 *2,286.1 107.3
286.6 64 .8 *103.0 *5,593.7 %3,751.8 96.5
Current Year 1949 Period 1932-1949
Acre-Feet
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 1538-19k)
. [(*1.90 23 (2 143 [$11 (% 1.9 (2 2.8 | 172 203 43 82.7 229
%:2. g $12 |2# 2.8 2 W22 |2 25 = 139 1L0 267 3.0 145
Mar. $1 |u#  2.L{%22 |17 |r 2.1 ¢ 129 176 189 72.% 175
Apr. 3.35 22 | 982 ($19 [ # 1.4 |» 1.6 689 1,148 15,500 55.1 1,620
May 3.1% L o|* 691 [$9 |12 |x 3.3 |* 204 L,760 |* 26,000 117 2,980
June 7.01 11 |* 5,800 |% 3 |4 1.7 [|* 314 ¢ 1,870 6,883 54,800 59.5 3,kh99
July 6.06 25 |* 4,240 |$19 | 1.8 [*180 f* 11,100 6,164 26,800 621 7,257
Aug. 6.11 9 [* 4,320 [($27 1.9 [*138 P+ 8,500 4,307 |* 26,680 123 2,94k
Sept. 5.47 | 1.60 | 15 [* 3,430 |36 1.7 [*125 * 7,bho 6,323 24,600 223 2,466
Oct. 6.50 | 1.60 | 23 |* 4,900 |14 2.7 |* 73.7 * L4,5% 2,373 8,100 50.8 1,576
Nov. 1.67 | 1.60 | 1 4.51%13 2.6 3.2 191 315 |* 2,580 6.9 396
Dec. 1.70 | 1.60 [$10 6.1| 21 2.6 3.5 213 354 3,080 g0.0 , 207
Yearly| 7.01 * 5,800 1.2 (» W86 [* 35,177 | 33,206 105,807 3,958.0 ‘ 23,494
¥ Estimated * Partly estimated ¥ And other days # Mean daily



WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 21

RIO GRANDE AT JOHNSON RANCH, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch, located about
2 miles above Johnson Ranch, 14 miles below Castolon, Brewster County, Texas, and Santa
Helena Ranch, Chihuahua and 392.9 river miles below the American Dam at El Paso, Texas.
%ero of the gage is 2,045.30 feet above mean sea level, U.S.0. & G.S. datum.

RECORDS: Based on 69 neter measurements during the year and a continucus record of gage
heights. Computations by shifting channel methods. Records available: April 1936 to
December 1949.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: 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 .84 foot.

Average Flow in Second-feet

Daily: Max. 56,900 Sept. 10, 1542 Min. 27.2 dJune 14, 1938
Monthly:  Max. 23,600  Sept. 1942 Min. 133 April 1947
Yearly: Max. 4,780 1942 Min. 574 1948
Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| kst 1,270 | 1,060 233 612 290 154 2,710 539 2,k70 | 1,300 | 1,150
2 Lk 1,330 | 1,120 224 285 225 232 2,890 Lyy 2,380 1,490 | 1,100
8| 557 1,280 | 1,060 301 216 212 127 2,290 387 2,250 1,560 | 1,070
4 (1,150 | 1,060 973 185 200 U7k 103 1,780 340 2,070 1,470 | 1,030
5 1,050 1,040 | 1,090 251 1,520 548 86.8 |* 1,2k0 339 2,080 1,470 | 1,060
6| 751 | 1,010 | 1,050 2k9 315 | 1,560 85.2 | 14,090 564 1,920 | 1,280 | 1,220
7 670 1,200 | 1,040 2k6 393 |* 277 305 5,190 589 1,490 1,440 | 1,160
8| 639 1,240 981 2ko 256 231 227 8,050 | 1,090 1,780 1,430 | 1,140
9 62k 1,2k0 927 209 19k 1,210 236 5,660 766 1,670 1,560 873
10| 588 | 1,140 937 198 513 314 211 6,200 586 1,560 1,540 768
11| 565 1,120 865 198 332 | 9,720 111 5,770 731 1,350 1,610 8k2
12| 595 1,170 895 211 361 1,670 122 7,190 1,430 1,260 1,640 786
18| 728 | 1,290 | 1,060 180 297 1,580 573 6,320 | 2,940 1,270 1,430 810
14| 754 1,310 | 1,210 154 735 962 101 3,860 | 5,970 1,110 1,720 8u5
15| 770 1,290 | 1,150 147 832 L8 486 2,640 4,380 1,040 1,400 738
16| 682 1,370 | 1,250 147 ko3 264 294 2,210 | 5,660 1,040 |¥1,390 816
17 620 1,390 | 1,140 178 356 204 266 1,970 5,720 975 | *1,300 816
18 597 1,350 | 1,010 173 303 200 29k 2,100 3,880 1,220 1,320 868
19| 612 | 1,h0 903 160 283 168 k56 2,570 | 3,760 1,460 1,250 87k
20| 621 | 1,450 712 145 283 129 493 2,930 | 3,40 1,730 | 1,330 967
21| 613 1,420 780 155 250 126 386 1,920 | 3,030 2,120 1,220 814
22 598 1,400 788 | 1,560 194 108 1,060 * 1,hk0 2,650 1,900 1,130 894
23| 692 1,450 657 | 2,630 172 95.8 661 * 1,580 | 2,720 2,210 1,250 910
24 708 1,270 565 702 360 |[* 80.9 | 1,750 * 1,060 2,550 4,640 1,130 | 1,060
26| 733 | 1,210 596 882 204 80.9 | 5,980 92k | 2,620 2,260 913 | 1,010
26 136 1,170 501 508 169 160 8,940 684 2,400 *1,730 1,000 | 1,150
27 867 1,110 4ho 4o 160 100 k,780 1,030 2,300 1,510 1,000 | 1,130
28 783 1,110 377 333 152 1,180 4,780 * 1,630 2,400 1,410 931 | 1,190
29 880 341 27h 206 560 3,540 * 1,40 2,4ko 1,240 1,070 | 1,090
80| 822 295 261 431 194 3,510 * 868 | 2,l50 1,320 1,200 880
81 (1,090 264 384 2,670 * 633 1,480 871
[Sum 35,200 12,07k 23,371.6 90,869 53,955 29,932
21,996 26,037 11,391 43,020 69,112 39,774
Current Year 1949 Period April 19536-1949
Acre-Feet
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 1938_19@
Jan. 2.90 | 1.32 | 23 | 2,000 2 437 710 43,600 64,330 86,400 35,900 | 65,042
Feb. 2.61 | 1.92 | 20 1,610 6 | 917 1,260 69,800 59,092 80,900 Lk, 600 59,650
Mar. 2.38 | 1.01 | 16 1,360 31 248 840 51,600 49, k70 85,300 31,100 50,292
Apr. 8.11 .72 | 22 | 13,800 |20 | 137 ko2 | 23,900 25,859 79,300 7,9%0 | 28,370
May 5.76 81| 5| 7,580 |28 148 367 22,600 59,359 | 240,000 8,830 61,160
June 12.56 .70 | 11 | 28,900 24 76.3 779 46,400 70,950 251,000 12,600 72,050
July 9.0% .62 | 26 | 16,300 6 80. 1,390 85,300 145,822 62¢,000 10,700 | 162,192
Aug. 6.92 | 1.75 8 | 10,300 26 627 2,930 | 180,000 150,536 485,000 17,000 | 16%,942
Sept. 6.39 | 1.19 | 14 | 9,210 5 307 2,300 | 137,000 | 369,650 1,40k,000 20,000 | 369,175
oct. 6.75 | 1.9% | 2k 9,970 17 899 1,740 | 107,000 211,643 929,000 39,200 | 224,000
Nov. 2.85 | 1.87 | 14 1,830 25 863 1,330 78,900 77,571 164,000 40,500 80,591
Dec. 2.43 | 1.76 1 1,350 15 712 966 | 59,400 65,550 110,000 29,600 63,875
Yearly | 12.56 .62 28,900 76.3 | 1,250 | 905,500 [1,349,832| 3,461,400 416,500 [L%01,339

* Partly estimated
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SPECIAL STATIONS IN BIG BEND AREA

During part of the year 1949 nine special gaging stations, equipped with water-stage
recorders, were operated on the Rio Grande between Santa Helena Canyon and Langtry in con-
Junction with an investigation of dry weather losses and gains in the river channel. 1949
records are based on current meter measurements shown below and a continuous record of gage
heights. Computations for all were by shifting channel methods. These stations are des—
cribed as follows:

SANTA HELENA STATION: At the mouth of Santa Helena Canyon, .2 river mile above the
mouth of Terlingua Creek, and 370.9 river miles below the American Dam at El Paso, Texas.
7 current meter measurements by wading by the U.S. Section.

MARISCAL STATION: Near the head of Mariscal Canyon 417.8 river miles below the Amer-
ican Dam at El Paso, Texas. 5 current meter measurements by wading by the U.S. Section.

BOQUILLAS STATION: A quarter of a mile east of Boquillas, Texas, and 447.7 river miles
below the American Dam at E1 Paso, Texas. Zero of the gage is 1,802.73 feet above mean sea
level, U.S.G.S. datum. 6 current meter measurements by wading by the U.S. Section.

MARAVILLAS STATION: .4 river mile above the mouth of Maravillas Creek and 489.2 river
miles below the American Dam at El Paso, Texas. 3 current meter measurements by wading by
the U.S. Section.

HORN PUMP STATION: 4.8 river miles above the mouth of Reagan Canyon and 501.4 river
miles below the American Dam at Bl Paso, Texas. 4 current meter measurements by wading by
the U.S. Section.

SAN FRANCISCO STATION: 1.6 river miles above the mouth of San Francisco Creek and the
Terrell-Brewster County lime, and 542.0 river miles below the American Dam at Bl Paso,
Texas. 6 current meter measurements by wading by the Mexican Section.

AQUA VERDE STATION: Cable with stand-up cable car equipped for winch and heavy weights,
located at the Aqua Verde Dam Site and 571.7 river miles below the American Dam at El Paso,
Texas. Zero of gage is 1,241.07 feet above mean sea level, U.S.C. & G.S. datum. 10 current
meter measurements, some by wading and others from the cable, by the Mexican Section.

UPPER LOZIER STATION: About 5 river miles above the mouth of Lozier Creek and 595.3
river miles below the American Dam at El Paso, Texas. 5 current meter measurements by
wading by the Mexican Section.

LOWER LOZIER STATION: AKbout 3.5 river miles below the mouth of Lozier Creek and 603.8
river miles below the American Dam at El Paso, Texas. 5 current meter measurements by
wading by the Mexican Section. X

Mean Daily Discharge in Second Feet —i9k9

Santa Helena Mariscal Boquillas Maravillas Horn Pump FranS::sc v:g:;: ‘1’22:2}' E:Zﬁ
Station Station Station Station \ Station Station |StationStationStatio

Day | April May | June May June |April | May May | June | May June May May May May
1 278 338 399 425

2 192 | 218 253

3 178 .

4

5

6

7

8

9 280

10 263

11 252

12 285 243 s

13 281 250 | 331 379 639 Skl | 523
14 238 | 283 374 516 558 | 558
15| 153 2h2 572 727 h2
16| 155 381 212 512 540
17 160 317 37h 209

18| 155 252 332 226 381 hh2

19 149 237 362 403 639 604 614 660
20 | 149 230 307 366 569 537 533 | 537
21{ 153 219 321 501 hog | 501 501
22 288 417 s L34 L63
23 259 371 396 | 399 L2y
24 256 353 357 | 361 | Loé
25 374 320 353 374
26 168 477 | 388
27 152 231 380 657 671
28 220 206 275 43 590 607
29 332 203 255 381 473 561
30 259 341 371 e 364 36k ko3
31 3k2 376 231 399 364

* Partly estimated



WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 23

RIO GRANDE AT LANGTRY, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch located at
Langtry, Texas, 79.5 miles above Villa Acufia, Coahuila, and 614.1 river miles below the
American Dam at El Paso, Texas. Zero of the gage is 1,001.69 feet above mean sea level,
U0.5.C. & G.S. datum.

RECORDS: Based on 48 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to Octo-
ber 1914; December 1918 to March 1920; and January 1924 to December 1949.

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

EXTREME FLOWS: The highest gage height known 1is 56.3 feet which occurred about 3:00 P.M.
June 17, 1922. The discharge for this stage was 204,000 second-feet which was estimated
by extension of the rating curve. The lowest flow of record is 270 second-feet which oe-
curred in May 1904.

Mean Daily Discharge in Second-Feet 1949 — Annual and Period Summary
Day| Jan. | Feb. | March April—l May [ June L July Aug. Sept. | Oct. ‘ Nov. L Dec.
1| 709 [ 1,070 [®1,330 6l |2 796 594 1,680 |* 3,110 1,590 | 2,700 | 1,710 | 1,270
2| 701 | 1,0k0 [®1,320 627 |* Thh 528 1,020 |* 2,8k0 1,280 | 2,700 | 1,750 | 1,360
8| 693 | 1,270 | 1,310 611 668 668 811 3,050 1,090 | 2,720 | 1,790 | 1,k60
4| 685 1,430 | 1,280 609 673 748 619 3,170 984 | 2,780 1,700 | 1,k50
5| 664 | 1,550 | 1,340 582 | 1,010 639 539 2,810 |+ B95 | 2,660 1,850 | 1,k00
6| 651 |1,M0 | 1,250 577 952 570 599 6,340 |* 922 | 5,200 | 1,870 | 1,340
7 1,200 1,240 | 1,20 723 1,020 615 547 3,360 913 3,020 1,820 | 1,310
8 (1,150 1,210 | 1,310 €50 1,250 2,920 k75 12,200 716 2,k10 1,800 | 1,350
9| 989 | 1,230 | 1,260 541 1,040 | k50 |* 500 6,700 739 | 2,000 | 1,660 | 1,410
10| 912 | 1,330 | 1,250 509 758 | 2,860 |* 650 75720 823 1,860 | 1,740 | 1,380
11| 9ok | 1,450 | 1,190 Loz 668 | 1,650 |* 525 8,250 1,670 1,920 | 1,780 | 1,320
12| 862 1,390 | 1,180 480 1,050 8,740 53k 7,620 1,990 1,890 1,840 | 1,140
18| 848 | 1,3k0 | 1,160 L63 727 |*6,760 557 6,980 2,130 | 1,720 | 1,870 | 1,060
14| 82 | 1,320 | 1,110 k52 711 |*2,300 548 7,200 | 11,700 1,610 | 1,940 | 1,100
16| 825 1,370 | 1,1k0 435 845 1,720 703 6,400 7,580 | 1,550 1,860 | 1,090
18| 9ou5 1,460 | 1,270 43 T 1,620 540 |2 4,250 8,200 | 1,550 1,810 | 1,110
17| 9713 1,460 | 1,410 432 1,180 1,260 654 |® 3,360 12,000 1,k20 1,850 | 1,180
18| 955 | 1,460 | 1,360 k22 1,L00 993 529 (% 2,790 5,700 | 1,400 | 1,670 | 1,100
19| 911 | 1,540 | 1,k10 848 91k (* 816 520 2,610 5,310 | 1,380 1,670 | 1,160
20 | 860 1,580 | 1,340 | 2,030 743 |* 709 634 2,520 4,250 1,350 1,610 | 1,150
21| 843 1,570 | 1,240 | 1,840 671 |* 630 585 2,830 3,840 1,490 1,600 | 1,170
22| 877 1,600 | 1,120 824 620 |* 600 722 3,260 3,880 | 1,670 | 1,530 | 1,180
28| 910 | 1,700 988 | 1,5%0 546 599 987 2,520 3,6k0 | 3,610 | 1,590 | 1,210
24 901 1,600 | 1,010 | 3,130 501 56l 1,500 2,060 |* 3,180 |10,900 1,530 | 1,110
26| 876 |*1,920 | 1,0k0 | 4,690 458 525 2,750 1,680 |[* 2,970 7,380 1,40 | 1,170
26 | 910 |®1,450 922 | 1,870 W5 10,400 2,660 1,750 |* 2,870 4,230 1,560 | 1,220
27| 952 |u1,k00 869 | 1,280 794 1,320 7,560 1,k20 |* 2,790 2,450 1,430 | 1,320
28 | 943 [=1,360 819 | 1,200 79% 581 6,700 1,390 |* 2,690 2,140 1,290 | 1,320
29 | 943 825 | 983 752 52l 5,510 1,170 |* 2,640 1,880 1,330 | 1,k10
30 | 1,020 760 |2 882 ko5 1,160 * 4,820 1,740 2,720 1,840 1,320 | 1,kko
81| 986 705 439 4,760 2,160 1,730 1,490
Sum 39,750 30,847 58,153 125,260 83,250 39,180
27,430 35,758 2,409 51,738 101,702 50,210
Current Year 1949 Period  1924-1949
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month eet High Low Second- Normal
High | Low |Day Day Feet |Acre-Feet L Normal uaximum Ddinimum 1938-19%)
Jan. 1.52 76 7 1,310 6 643 885 54,400 93,984 [* 245,000 52,300 82,733
Feb. 2,76 | 1.18 | 25 2,870 2 997 1,k20 | 78,800 | 81,387 |* 117,000 48,900 | 77,741
Mar. 1.58 73| 17 1,440 31 668 1,150 70,900 T75335 118,000 48,100 70,967
Apr. 5.38 31| 2k | 7,620 |18 Lok | 1,030 | 61,200 | 62,285 105,000 28,500 | 52,033
May 4.0k 30 | 17 5,080 31 425 787 48,400 98,437 271,000 26,900 95,158
June 12,76 .32 | 26 | 23,200 1 439 | 1,9%0 | 115,000 | 101,122 299,000 25,400 | 100,808
July 6.72 32 | 27 9,740 8 428 1,670 | 103,000 | 155,770 719,000 31,700 | 202,566
Aug. 10.92 | 1.13 | 8 | 19,200 | 29 | 1,130 | k,0ko | 248,000 | 203,777 |[* 730,000 33,800 | 198,775
Sept. | 12.1k .62 | 1k | 22,100 9 681 3,390 | 202,000 | 369,849 | 1,410,000 35,700 | 378,833
Oct. 11.%7 | 1.36 | 24 | 20,800 | 20 | 1,290 | 2,690 | 165,000 | 255,951 | 1,063,000 55,200 | 278,075
Nov. 2.00 | 1.34 | 15 1,960 28 | 1,250 1,670 99,600 | 103,338 |* 211,000 56,600 | 103,825
Dec. 1.66 | 1.15 | 31 1,530 13 | 1,030 1,260 77,700 90,740 135,000 k9,800 83,575
L
[Yearsy| 12.76 [ .30 | 23,200 | bok 171,830 f22h,000 [1,63,975 | 3,851,500 | 633,900 [1725,089

? Estimated * Partly eetimated
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PECOS RIVER NEAR COMSTOCK, TEXAS

DESCRIPTION: Water-stage recorder, and cable with sit-down cable car and winch, 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
niles below the American Dam at El Paso, Texas. Zero of the gage is 1,058.01 feet above
mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 23 meter measurements during the year and continucus record of gage
heights. Water-stage recorder installed May 11, 1942. Computations by shifting channel
methods. Records available: March 17, 1898 to December 3, 1896, and May 1900 to December
1949.

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

EXTREME FLOWS: The ¢reatest recorded flow was on September 1, 1832, when the extreme gage
height was 38.25 feet and the extreme flow was 116,000 second-feet. The lowest flow re-
corded was on August 31, 193C, when the extreme gage height was - .15 foot and the ex-
treme flow was 97 second-feet.

Mean Daily Discharge in Second Feet 1949 —— Annual and Period Summary

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

1| 215 22 336 16% 721 230 187 333 210 208 355 225

2| 217 22k 288 163 556 226 187 287 210 208 3hY 22k

3| 216 221 256 162 487 219 193 260 208 207 336 224

4 213 218 238 169 473 211 191 248 203 209 329 227

5| 212 215 233 165 43k 208 185 243 197 206 321 226

6| 212 212 223 164 | 1,500 206 185 259 193 250 306 202

7| =211 209 209 167 | 1,170 212 176 285 195 276 302 218

8| 211 206 212 170 .| 752 237 173 5,120 195 255 298 220

9| =213 206 210 171 5718 | 1,200 170 2,350 195 239 295 236
10 217 20k 202 165 183 359 168 77 196 228 291 225
1| 217 202 199 158 564 293 168 489 19% 221 295 22h
12| 216 202 203 160 556 269 165 387 194 213 284 220
13 216 207 206 159 h10 965 160 345 498 208 277 215
14 215 211 203 158 458 290 161 318 1,200 208 277 212
16 218 208 198 151 395 L33 2y 291 283 208 273 211
16| 217 203 198 149 352 423 585 273 349 208 269 207
17 217 203 199 145 Lo8 344 211 268 1,k50 206 265 209
18 218 203 194 147 439 318 196 323 699 203 261 211
19 216 207 186 829 328 284 204 271 420 203 257 21k
20 213 209 187 858 L 264 201 255 Ll 201 253 213
21 217 212 195 1,580 517 250 187 253 311 201 249 217
22 226 213 190 686 386 236 182 250 282 205 2h] 211
23 243 256 186 563 332 229 184 240 258 265 238 209
24 237 230 184 3,180 302 218 178 230 2k5 2,400 240 203
26 232 658 185 2,560 283 215 173 225 236 1,120 239 207
26| 231 358 180 | 1,460 273 320 | 16,600 223 228 558 2h1 211
27 231 258 176 863 269 Lo3 1,120 220 228 538 2k 212
28 231 356 173 580 335 219 1,780 220 222 hey 237 213
29 225 173 | 1,540 296 200 8ko 220 222 428 233 217
30 225 167 1,600 260 193 527 219 211 397 230 235
31 225 166 243 399 215 368 256
Sum 6,735 19,186 9,67 15,897 11,309 6,17%

6,823 6,355 15,001 26,280 10,176 8,217
Current Year 1949 Period 192k-19k9
Acre-Feet
Extreme Gage Extreme Second-Feet Average | Tgypal Acre-Feet
Month Feet High Low Second- Normal
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum [1938_19i9

Jan. .79 | .63 23 246 147 211 220 13,500 | 24,433 78,200 12,900 | 25,700
Feb. 2.92 | .63 25 1,380 17 200 241 13,ko0 19,492 62,300 10,900 | 20,884
Mar. 1.16 | .49 1 369 31 16k 205 12,600 18,512 Lo, 700 11,100 | 18,705
Apr. 5.33 | Lk 24 4,330 16 1k &40 38,100 17,889 k2, ko0 9,520 | 19,526
May 3.31 | .78 6 1,800 |31 231 484 29,800 34,761 | 156,000 10,800 | 25,65¢C
June 4.8 | .69 9 | 3,110 |30 190 322 19,200 | 3k,67% | 197,000 8,840 | 34,015
July 33,32 | .53 26 | 98,500 1k 158 848 52,100 26,078 84,200 7,620 | 33,958
Aug. 10.73 | .53 8 | 14,900 |31 210 513 31,500 | 20,123 50,400 7,620 | 22,022
Sept. L.28 | .45 17 3,260 6 191 339 20,200 | k2,239 | 324,420 6,190 | 25,492
Oct. 5.98 | .52 24 5,540 21 199 365 22,400 52,922 486,000 9,520 | 68,100
Nov. 1.01 | .67 1 359 30 26 276 16,400 28,865 209,000 10,300 | 35,567
Dec. 19 | W6k 31 260 2k 203 219 13,400 23,979 91,800 12,200 | 25,333
“{early 33,32 | L4 98,500 1k 390 282,600 | 343,967 [1,330,900 167,420 P5k,956

§ And other daye



DESCRIPTION:
southwest
Rio Grande

RECORDS:
tween measurements.
REMARKS:

WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION

GOODENOUGH SPRING NEAR COMSTOCK, TEXAS

21

Records available:

meter measurements

cond-feet near this spring.
on September 1, 1932.

COMPARATIVE FLOWS FROM RECORDS:

with a gage height
height of .47 feet.

of 4.57 feet.

Min

The streanm

from this

664.9 river miles below the American Dam at El Paso. Zero
feet above mean sea level, U.S.C. & G.S. datum.
Based on

25

Staff gage located 4,000 feet above confluence with Rio Grande and 11.75 miles
of Comstock, Val Verde County, Texas.

spring enters the

of gage is

968.42

during the year with the discharge estimated be-
February 23, 1929, to December 1948.
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 se-
A maximum gage height of 17.30 feet was reached by backwater

Momentary Peak:
75.7 second-feet

v

Max. 848 second-feet on September 18, 1941

Average Flow in Second-Feet

on August 28, 1944 with a gage

Daily: Max. * 455 Oct. 1, 1932 Min. 77.2 Aug. 28, 1944
Monthly: Max. * 421 Oct. 1932 Min. 88.6  Aug. 1944
Yearly: Max. 266 1933 Min. 108 1944
Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1(2116 [*107 (#2133 [* 155 [ 171 (® 161 ETY ® 130 CREVSY s 138 |2 135 |® 125
2 (®116 |® 107 |[* 13k |& 15k ¥ 173 |® 161 [® 1h7 f 130 |* 141 |® 138 (T35 | 125
82116 |z 106 |= 136 |® 15k |* 17k |* 161 ® 148 ® 130 LSS v 138 (B 135 | 125
4 (%116 |2 106 |[® 137 |® 154 |® 175 |* 161 |2 148 130 |® 141 = 138 (#.13h e 125
5|2 115 |r 106 |2 139 | 153 (= 176 v 162 |@ 148 |2 131 (B 1kl |2 137 |® 13h |? 125
6|2 115 (106 |% 141 (* 153 (v 177 |* 162 * 148 2 131 LR T'A T o137 (% 13k 125
78115 [®105 (®1k2 |® 152 (* 178 162 |* 148 |* 132 11 137 |2 134 |2 125
8 (® 11k [* 105 |[®1kh (% 152 |* 180 |* 161 | 348 |* 133 * o |t 137 134 |* 125
g (2 11k |2 105 (%1245 |* 152 |* 181 |* 160 L ) o133 LR LY = 137 | 133 |12k
10 |® 114 (B 10k (B Ak7 [ 151 182 % 159 |* 148 |® 13k ¥ 1k |® o137 | 133 [ joh
11 [# 11k 104 |# 148 |® 151 (= 180 |* 158 |t 148 [r 134k (v 1] 2 137 |® 132 (% 12k
12 |2 113 |® 106 |® 150 |@ 150 |® 179 [® 157 (= 148 |r 135 |* 141 |® 137 |® 132 |® 12k
13 113 - |2 107 |® 152 150 |2 177 | 156 o 148 v 136 ® k3 T 137 (* 131 |® 12k
14 (2 113 |® 109 (2153 |t 151 (% 175 |¥ 154 148 ® 136 AR TS ¢ 136 (¥ 130 | 123
15 (2112 |2 110 |® 155 (@ 152 |® 17k (= 153 |* 1h6 |* 137 B o31L1 |2 136 (% 130 (v 123
16 (¢ 112 #2112 |®* 156 |® 154 |®* 172 |% 152 £ ks * 138 ¢ 1ko ¥ 136 (%129 |f 123
17 [® 112 |® 11b 158 [® 155 |¥ 170 (¥ 151 243 * 138 £ 1ko 2 136 |® 128 (% 123
18 | 111 (B 115 |2 158 |® 156 |® 169 1% 150 k2 * 139 ® 1ko ? 136 (2 128 | 123
19 [* 121 [® 117 |®158 |* 157 (% 167 (¥ 1k9 ¥ 1ko 2139 2 1ko * 136 |® 127 |® 122
20 [® 111 |® 118 |® 158 |* 158 [® 166 |¢ 148 * 139 ¢ 1ko ® 1lo 136 | 127 |* 122
21 %111 (®120 (2157 |® 159 |® 164 147 ® o137 LSS * 1ko ? 136 126 122
22 (%110 |(® 121 |®157 |® 161 |® 162 |® 1kt * 136 LD LAY o) 136 |2 126 |® 122
28 (* 110 (2123 (%157 (% 162 |® 161 |¥ 1k "3y 142 1ko g 136 |® 126 |* 122
24 (%110 (%125 (2157 |* 163 159 [ 1k7 2 133 o1k 2 1ko T o136 |® 126 (% 122
25 (2109 |®126 |® 157 |* 164 |® 159 |* 147 131 o2 140 2 135 |® 126 |" 122
26 |® 109 [® 128 [®156 |® 165 |® 159 M 1h7 o131 ro1k2 2139 2 135 |® 126 |* 122
27|%109 |*129 " 156 |® 167 |® 160 |® 1y * o131 212 ® 139 2135|126 (Mool
28 %108 |T131 |*156 |Y 168 |* 160 |¥ 1u7 2 131 = o1ke 2 139 o135 |® 126 (Y121
29 (® 108 156 |® 169 |® 160 |* 1kt 2% 2 1hp 2139 2135 [f125 |Fama
30 [ * 108 2156 [® 170 | Y 160 |¥ 1k7 130 2 1k 2 138 2 o135 [fias [faz:y
81| *® 107 ¥ 155 2 161 1% L1 ] 135 10
Sum *3,172 * 4,712 * 1,608 * L,2L5 * 1,226 * 3,816
*3,472 *ly, 664 * 5,261 * 4,380 * 1,209 * 3,893
Current Year 1949 Period March 1929-1949 Acre.F
Extreme Gage # Extreme Second-Feet Average | Total Acre-Feet cre-Feet
Month Feet High Low Second- Normal
High Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum [1938.-19%
Jan. $1 (% 116 31 ¢ 107 |* 112 |* 6,890 8,598 19,620 6,130 7,526
Feb. 28 |* 131 [$10 |* 104 |* 113 |* 6,200 7,624 17,030 5,350 6,631
Mar. 7 |* 158 12 133 % 150 * 9,250 8,277 17,770 5,900 75397
Apr. 30 | 170 |$12 |® 150 (* 157 |* 9,350 7,937 16,580 5,560 7,323
May 10 |* 182  |$24 |* 159 |* 170 |*10,k00 8,640 16,840 5,850 8,098
June $5 |2 162 $21 |[* 1k % 154 |* 9,1h0 8,639 16,040 5,330 7,847
July $3 (2 148 |¥30 |* 130 |* 1kl |* 8,690 9,223 16,460 5,930 8,760
Aug. 323 [+ 1k2 $1 (v 130 |* 137 |* 8,k20 8,839 15,8k0 5,450 8,296
Sept. $1 |2 1m 30 |= 138 |* 140 |* 8,350 9,600 |¥ 25,000 6,550 8,429
Oct. 41 |v 128 $25 |2 135 |* 136 |* 8,380 9,906 |* 25,870 6,840 8,822
Nov $1 (2 135 29 | 125 |* 130 |* 7,720 9,130 21,850 6,540 8,132
Dec $1 | 125 27 |# 121 |* 123 |* 7,570 8,961 20,470 6,380 7,997
Yearly * 182 o104 [* 139 [\00,450 [r05,37h 192,840 78,490 [ 95,264
% Egtimated * Partly estimated # Mean daily % And other days



WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION

DEVILS RIVER'NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder on main highway bridge, 12 miles northwest of Del Rio,
Texas, and 4.5 miles above confluence with the Rio Grande. Devils River enters the Rio
Grande 680.1 river miles below the American Dam at El Paso, Texas. Zero of gage is 951.80
feet above mean sea level, U.S5.C. & G.S. datum.

RECORDS: Based on 10 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to March
1914 at a point .8 mile below Southern Pacific railroad bridge; December 1923 to September
1, 1932, at a point .2 mile above Southern Pacific railroad bridge; September 2, 1932 to
December 31, 1949 at highway bridge 2 miles upstream from railroad bridge.

REMARKS: The monthiy flow of this spring-fed river 1is not modified but the daily flow is
modified by two power dams with a combined hydroelectric generating capacity of 3,100 kva,
the operation of which began in 1929.

EXTREMR FLOWS: The highest recorded gage height was on September 1, 1932, when the extreme
was 41.0 feet at the present station and the extreme flow was 597,000 second-feet. Zero
flow sometimes occurs for a few hours at this station.

Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 290 258 1,020 561 1,380 520 541 576 574 538 624 458
2| 291 275 933 550 1,130 510 k72 557 57k 505 624 457
3| 297 253 | 881 543 | 1,010 499 561 538 538 506 588 499
4| 290 269 | 85h 559 | 9,480 363 572 529 538 561 588 u67
5| 224 259 | 854 52k |12,500 490 563 524 538 510 571 466
6| 225 269 | 853 525 | 3,950 527 535 590 537 547 552 465
7| 226 270 | 767 517 | 1,380 186 453 €89 555 583 552 443
8 229 271 766 512 921 526 517 26,900 554 568 552 573
9| 23k 268 | 825 488 769 526 443 6,930 554 570 552 649
10| 255 262 | 602 549 697 567 490 1,480 554 537 551 526
1] 26 E Th1 483 631 567 500 987 553 1489 551 473
12 23$ 223 633 L2 £20 557 L36 862 483 k91 551 Ll
18| 255 225 | 707 50k 609 569 465 791 500 493 498 k70
14| 252 226 | Th5 kg 598 k62 Le3 768 703 493 533 Ls5
15 24k 219 598 493 586 463 482 737 669 492 533 41
16 274 216 669 k52 586 512 ko7 726 3,4ko koo 533 440
17 346 224 701 Ll 586 531 L34 704 998 ko2 532 430
18| 252 225 | 650 487 585 513 L35 694 762 492 514 437
19 232 229 622 617 582 51k 486 694 780 505 51k k8o
20 231 22k 678 503 574 504 * hob 68k 729 505 51h 435
21| 231 228 16 508 563 505 |* L35 674 685 Sk9 496 433
22 2%8 276 299 621 562 381 2 435 674 664 853 182 k15
28 260 5,060 646 2,010 553 W77 465 663 600 809 L8 431
24| 266 | 2,020 | 607 | 4,120 583 501 | ® kgo 629 565 796 Lol Lok
25 295 8,930 639 5,660 572 1,000 * 527 629 5k7 4, k70 478 428
26 294 3,020 646 1,880 546 925 24,600 629 5L7 2,520 477 L5k
27 257 1,860 551 1,280 523 631 3,230 628 549 1,080 476 L4o6
28 258 1,180 | 555 1,170 480 589 857 628 551 820 L8y koo
29 269 548 1,940 541 580 680 610 552 731 73 440
30| 249 632 | 1,730 530 540 615 592 554 719 u59 524
31| 251 516 530 585 592 606 593
@ 27,483 31,167 16,335 53,908 2,322 14,456
8,015 21,854 45,157 42,538 20,947 15,832
Current Year 1949 Period 1924-1949
Acre-Feet
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 1938-194g
Jan. 1.39 | 1,02 | & 465 6 78.0 259 15,900 | 22,560 45,250 12,700 | 18,567
Feb. 7.15 | 1.01 | 25 25,700 1 110 982 54,500 21,554 54,500 12,000 | 19,583
Mar. 1.87 | 1.18 1 1,060 | 31 177 705 43,300 21,955 43,300 11,100 | 19,125
Apr. 4,63 | 1.11 | 25 10,500 7 117 1,040 61,800 ol 704 67,800 9,910 | 21,276
Mey 7.24 .87 4 26,300 | 28 24,0 | 1,460 89,600 42,963 356,900 10,500 | 26,108
June 2.21 .95 | 25 1,570 | 7 36.8 Shh | 32,400 | 51,396 | 380,000 11,100 | 51,958
July 15.61 | 1.19 | 26 | 128,000 | 19 179 1,370 84,400 51,842 377,000 13,900 | 74,158
Aug. 13.27 | 1.02 8 91,700 5 9k.0 | 1,740 | 107,000 27,182 107,000 12,100 | 28,550
Sept . 4,03 | 1.01 | 16 7,450 1 198 698 41,500 79,955 895,990 11,200 | 26,458
Oct. 3.68 | 1.20 | 25 5,930 | 21 332 785 18,200 48,652 349,000 13,200 | 37,042
Nov. 1.50 | 1.36 | 12 673 | 12 455 528 31,400 25,40k 60,300 13,900 | 22,908
Dec. 1.87 | 1.31 8 1,100 | 30 266 466 28,700 23,622 k9,520 13,500 | 19,k00
Yearly| 15.61 1 .87 128,000 ‘ ‘ 2L .0 l 882 | 638,700 | b41,879 [1,28L,080 180,000 365,133 1

¥ Partly estimated 2 Estimated



WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION 27

ARROYO LAS VACAS NEAR VILLA ACUNA, COAHUILA

DESCRIPTION: water-stage recorder and cable with sit-down cable car, located 1.5 miles up-
stream from Villa 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-Villa Acufia International
Bridge. This confluence is 693.5 river miles below the American Dam at Bl Paso, Texas.
Zero of the gage is 834.15 feet above mean sea level, U.8.C. & G.S. datunm.

RECORDS: Based on 168 meter measurements during the year, 164 by the Mexican and 4 by
the United States Section of this Commission, and a continucus record of gage heights.
Computations by shifting channel methods. Records available: occasional estimates from
June 1935 to March 19, 1938, continuous record March 20, 1938 to December 31, 1949.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 25,840 second-feet on October 3, 1944
with a gage height of 17.45 feet. Min. .7 second-feet on various days in November 1938
and on March 16, 1940 with a gage height of .98 foot.

Average Flow in Second-Feet

Daily: Max. 3,530 Oct. 3, 1944 Min. .7 Nov. 1938 & March 1940
Monthly: Max. 153  Qct. 1944 Min. 1.1 Jan. 1938
Yearly: Max. 25.9 1944 Min. 7.1 1939
Meun Daily Discharge in Second-Feet 19%9 —— Annual and Period Summary
Day| Jan. Feb. March LApriI ‘ May Jur;; July A}ugg S;plt gctl ‘ Tgv.é geﬂ
1] 3.5 7.4 9.8 | 10.2 23.3 7. 5.0 . . . . .
2| 3.5 6.7| 34.3 | 15.9 20.5 5.3 7.1 3.9 6.7 13.1 9.9 | 6.7
8| 3.5 7.1| 39.6 | 16.6 20.8 5.7 5.7 3.5 7.4 9.5 9.9 | 6.7
4| 3.9 7.1| 38,5 | 12.0 20.8 6.0 6.0 3.9 5.3 11.3 9.5 | 6.3
5| 3.9 6.7 39.9 9.2 19.8 6.0 5.7 3.9 6.0 9.5 6.7 | 6.3
6| 3.9 6.3 28.3 | 10.2 17.3 6.0 5.3 7.1 7.1 .8 8.8 | 6.0
7| 3.5 6.7 29.3 | 10.6 16.2 5.7 3.9  [1,560 5.7 8.1 8.8 | 5.7
8| 3.5 6.7| 41.3 7.4 15.5 5.3 3.9 b5, 5.7 8.1 9.2 | 5.7
9| 3.9 6.0 21.5 7.1 7.8 5.3 L.2 32.1 5.3 8.1 9.5 | 5.7
10| 3.9 6.3| 26.8 6.7 10.2 5.3 k.3 17.7 5.3 8.1 9.2 | 5.7
11| k.2 6.3 25.8 6.0 13.1 10.6 4.6 19.% 4.9 9.2 6.4 | 6.0
12| k4.2 6.3 25.8 7.4 8.8 6.0 4.6 13.8 4.9 7.1 6.7 | 6.0
13| k.2 6.7| 26.1 8.8 13.1 6.4 4.3 13.1 5.3 6.7 7.1 | 6.0
14| 3.9 6.3| 26.1 6.4 10.9 3.2 4.3 18.4 5.3 6.4 7.1 | 6.0
16| 3.9 6.3| 21.9 7.4 8.8 2.8 4.3 17.0 5.7 6.0 8.1 | 6.4
16| 3.9 5.7 18.0 6.4 12.4 4.6 4.2 12.0 196 6.0 6.4 7.1
17 3.9 5.7 21.9 8.1 8.8 6.0 L,2 13.1 k.1 5.7 6.4 7.1
18| 3.9 5.7 18.0 6.4 11.3 6.0 b2 12.7 10.6 8.1 6.0 7.4
19| 3.9 5.3| 18.4 | 22.2 10.2 2.8 b2 12.7 75.2 7.8 6.0 | T.4
20| L2 5.3 27.5 7.1 9.2 2.8 4.2 12.4 67.5 8.8 5.7 | 7.k
21 3.9 k.9 19.k 5.3 11.7 2.8 3.5 2.4 18.0 6.7 5.7 kR
22| 3.9 13.4 23,0 6.1 14.5 5.7 3.5 12.0 13.1 6.4 6.0 | T.4
28| 3.9 (2,090 18.0 | 308 17.0 5.3 3.5 10.9 1k 9.2 6.4 7.1
24| 3.5 109 19.1 | 554 16.2 5.3 3.5 9.9 15.2 6.4 6.7 | 7.1
25 4.9 77 20.5 7.7 7.8 5.3 5.0 10.9 16.6 6.4 6.7 6.7
26| 6.0 82.3 8.5 | 32.1 7.4 25.4 5.7 12.0 1.7 6.0 6.7 [ 6.7
27| 6.4 57.6] 7.8 26.8 6.7 9.9 3.2 12,4 10.6 6.4 6.7 6.7
28 6.7 1.3 10.9 30.0 11.7 7.8 3.5 8.1 14.5 9.5 6.7 6.7
29 7.1 13.1 30.0 6.0 6.4 3.5 8.5 13.8 12.7 6.7 5.7
80| 7.1 9.9 | 26.5 6.4 547 3.5 7.8 13.4 11.7 7.1 | 9.2
31| 7.k 12.7 ngrﬁ.j 3.9 7.4 10.9 17.3
Sum 3,002.1 1,258.9 189.2 1,938.5 261.8 219.5
138.0 .7 389.5 136.5 592.1 2234
Current Year 1949 Period Apr. 1938-1949
Extreme Gage Extreme Second-Feet Average | T, Acre-Feet
Month Feet High Low Second-
High uow Day Day Feet | Acre-Feet Normal Maximum Minimum
Jan. 2.03 1.57 [ 25 113 | # 3.2 4.5 274 Lo 910 |®  79.%
Feb. 8.73 1.5% 23 9,610 # k.9 107 5,950 885 5,950 113
Mar . 1.54 1.31 ‘1 71.3 | 28 7.1 2h.1 1,480 915 2,600 161
Apr. 5.41 1.25 23 2,860 21 5.3 k2.0 2,500 1,192 4,580 168
May 1.28 1.15 1 23.3 | 31 5.3 12.6 773 1,269 4,310 156
June 1.57 1.12 | 26 57.6 | # 2.8 6.3 375 950 3,900 118
July 1.48 1.05 | 26 y1 | 27 3.2 L.k 271 1,869 8,230 176
Aug 10.37 1.05 7 | 14,690 3 3.5 62.5 3,850 1,055 3,850 129
Sept . 4.30 1.41 | 16 | 1,660 # 4.9 19.7 1,170 1,600 6,850 95.6
Oct. 1.57 1.38 23 33.5 | 17 5.7 3.4 519 1,179 9,390 134
Nov . 1.4k 1.38 1 10.6 # 5.7 7.4 b3 426 1,670 106
Dec. L471.51 1.38 # 17.3 # 5.7 7.1 435 369 704 132
early{g}p.37 LAAE.Oﬁ ‘ 14,690 ‘ 2.8 24.9 | 18,040 12,110 18,808 5,130

# Various days of the month * Estimated




2 WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder located on the downstream side of a pier of the interna-
tional highway bridge between Del Rio, Texas, and Villa Acufia, Coahuila and 693.6 river
miles below the American Dam at El Paso, Texas. Measurements from highway bridge. Zero
of gage is 864.30 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 33 meter measurements during the year, 30 by the United States and 3 by
the Mexican Section of this Commission, and a continuous record of gage heights. Computa-
tions by shifting channel methods. Records available: July 2, 1941 to December 1949.
Records are also available for a station 11 miles upstream from May 1900 to April 1915 and
for a station 7.5 miles upstream at McKee's Switch, from December 1919 to March 1920, and
for a station 900 feet above the international highway bridge from December 1923 to July
2, 1941,

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

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

Mean Daily Discharge in Second-Feet 1999 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1,500 | 1,840 | 4,370 | 1,750 b, 430 1,560 2,100 5,280 3,000 3,560 | 3,140 | 2,390
1,480 | 1,910 | 4,080 | 1,700 3,420 1,610 2,670 4,670 2,610 3,480 | 3,100 | 2,340
1,480 | 1,890 | 3,870 | 1,680 2,920 1,610 2,150 3,940 2,340 3,60 | 3,040 | 2,460
1,k20 | 2,150 | 3,660 | 1,660 9,T70 1,530 1,930 4,310 2,170 3,480 | 3,030 | 2,560
1,400 | 2,360 | 3,550 | 1,620 14,700 1,710 1,730 4,010 2,050 3,540 | 2,940 | 2,530
1,400 | 2,490 | 3,550 | 1,570 8,190 | 1,760 1,600 6,170 1,970 3,760 | 3,010 | 2,510

1,40 | 2,310 | 3,270 | 1,550 5,210 1,590 1,510 7,500 1,940 5,960 | 3,000 | 2,470
1,950 | 2,080 | 3,060 | 1,710 4,160 1,9%0 1,570 31,100 2,000 3,590 | 2,930 | 2,460
2,060 | 2,020 | 3,220 | 1,730 3,780 5,100 1,4k0 34,500 1,820 3,280 | 2,920 | 3,050
1,860 | 2,000 | 2,910 | 1,580 3,270 | 5,830 1,390 11,200 1,920 2,9%0 | 2,800 | 2,660
1,760 | 2,1%0 | 2,930 | 1,470 2,700 | 3,630 1,400 9,090 1,900 2,810 | 2,870 | 2,600
1,710 | 2,2%0 | 2,780 | 1,k20 2,630 | 3,340 1,390 | 10,300 2,650 2,810 | 2,910 | 2,510
1,660 | 2,240 | 2,760 | 1,k00 2,880 | 12,800 1,470 8,680 3,080 2,750 | 2,920 | 2,330
1,650 | 2,180 | 2,760 | 1,400 2,4h0 6,060 1,430 8,310 9,000 2,650 | 2,970 | 2,230
1,620 | 2,140 | 2,520 | 1,350 2,430 | 4,560 1,540 7,820° 9,620 2,550 | 3,030 | 2,220
1,580 | 2,180 | 2,570 | 1,330 2,k20 | 4,150 2,380 6,640 | 15,700 2,k90 | 2,970 | 2,200
1,810 | 2,280 | 2,780 | 1,300 2,340 3,160 1,810 4,910 12,300 2,470 | 2,960 | 2,200
1,740 | 2,320 | 2,900 | 1,340 4,160 2,680 1,560 4,260 11,800 2,360 | 2,980 | 2,270
1,720 | 2,320 | 2,800 | 7,400 3,040 2,330 1,460 3,890 7,400 2,350 | 2,820 | 2,220
1,700 | 2,410 | 2,950 | 3,340 2,470 | 2,070 1,380 3,650 6,200 2,330 | 2,790 | 2,270

1,650 | 2,450 | 2,920 | 4,180 2,410 1,870 1,510 3,570 5,270 2,370 [ 2,720 | 2,2k0
1,660 | 2,900 | 2,730 | 5,110 2,340 1,670 1,470 3,990 4,750 3,640 | 2,690 | 2,230
1,750 |1k,700 | 2,520 | 6,780 2,060 | 1,590 1,500 3,930 k,820 3,000 | 2,620 | 2,2k0
1,770 | 6,530 | 2,340 |1h4,700 1,950 1,650 1,790 3,4k0 4,200 5,280 | 2,700 | 2,280
1,800 | 42,800 | 2,300 |1k,500 1,850 | 2,170 3,420 3,090 3,980 | 18,900 | 2,620 | 2,210

1,800 | 8,440 | 2,360 | 9,120 1,750 | 4,150 | 30,100 2,840 3,926 | 10,800 | 2,550 | 2,280
1,710 | 5,700 | 2,100 | 5,200 1,630 | 9,170 | 25,600 2,820 3,700 6,140 | 2,660 | 2,280

BOEO | 0O 1O DO DO DO [ 1D bt bt gt et |t bt bkt s |3t
NG| AR |([CORIN|NA PO [OOOIO [N -

28 | 1,800 | 4,620 | 2,000 | k,1k0 1,830 | 2,570 | 10,600 2,570 3,740 k420 | 2,550 | 2,360
29 | 1,770 1,9%0 | k4,560 2,120 | 1,800 8,240 2,530 3,620 3,900 | 2,400 | 2,390
80| 1,750 1,980 | 5,460 2,020 | 1,620 7,030 2,340 3,520 3,560 | 2,410 | 2,620
g1 | 1,840 1,830 1,690 5,540 2,720 3,320 2,710
Sum 131, 640 112,050 97,280 21k,070 127,950 74,320
52,200 88,310 109,010 130,710 142,990 85,050
Current Year 1949 Period 1924-1949 hcref

Extreme Gage Extreme Second-Feet Average |  Total Acre-Feet cre-Feet
Month Feet High Low Second- Normal

High | Low |Day Day Feet |Acre-Feet | Normal | Maximum | Minimum 1938-1949
Jan. 1.9 | 1.38 | 8 2,290 | & 1,300 | 1,680 | 104,000 | 162,383 3Lk, 000 98,200 | 1hk,433
Feb. 19.50 | 1.64 | 25 | 102,000 1 1,690 | k,700 | 261,000 | 145,211 261,000 96,200 | 141,917
Mar. 2.84 | 1.61 1 4,hkoo | 31 | 1,590 | 2,850 | 175,000 | 139,987 22k, 670 9k,700 | 128,508
Apr. 8.15 | 1.32 | 19 21,500 | 16 1,150 | 3,740 | 222,000 | 128,963 222,000 [* 70,200 | 119,617
May 9.45 [ 1.56 | b | 27,500 | 27 1,580 | 3,520 | 216,000 | 201,748 |* 742,000 68,200 | 174,617
June 7.65 | 1.48 | 27 17,800 |% & 1,480 | 3,240 | 193,000 | 220,524 704,000 61,700 | 216,967
July 21.12 | 1.24 | 26 | 107,000 | 20 1,270 | 4,220 | 259,000 | 255,47 |*1,228,000 [* 82,400 | 335,933
Aug. 20.52 | 2.08 8 97,900 | 30 2,260 | 6,910 | kos,000 | 271,964 865,000 * 74,700 | 270,892
Sept.. 9.65 | 1.75 | 16 26,000 |+ 9 1,780 | 4,770 | 284,000 | 532,337 | 2,754,590 72,600 | 4k9,808
Oct. 9.12 | 2.07 | 25 23,900 | 20 2,270 | 4,130 | 254,000 | 394,114 | 1,634,000 110,000 | 407,750
Nov. 2.7 | 2.06 1 3,200 | 29 2,380 | 2,840 | 165,000 | 181,912 467,000 108,000 | 181,333
Dec. 2.61 | 1.92 9 3,90 | 16 2,180 | 2,h00 | 147,000 | 162,775 295,180 102,000 | 150,333
Yearly| 21.12 | 1.24 107,000 1,150 | 3,740 [R,709,000 |2,797,365 | 6,041,720 (1,633,000 (2,722,108

$ And other days ¥ Partly estimated * Estimated



WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION 29

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 1.6 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 El Paso, Texas. Low and medium flow measurements by wad-
ing or from bridge. High flows by slope-area measurements. Zero of the gage is 875.05
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 1, 1931
to December 31, 1949.

REMARKS: The flow of this spring-fed creek is greatly modified by municipal diversions at
Del Rio and by irrigation diversions above this station. Backwater from the Rio Grande
reaches this station when the stage at Del Rio Station reaches 15 feet or a flow of
about 60,000 second-feet.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 45,000 second-feet on June 14, 1935,
with a gage height of 23.20 feet. Min. 2.2 second-feet on December 19, 1934.

Average Flow in Second-Feet

Daily: Max. 1 16,200 June 14, 1935 Min. 2.4 Dec. +1, 1934
Monthly: Max. * 805  June, 1935 Min. 8.8 Feb. 1935
Yearly: Max. * 136 1935 Min. 30.7 1934
Mean Daily Discharge in Second-Feet 1999 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 475 62.2| 86.8 79.8] 101 82.1 83.9 76.5 81.2 102 90.1 | 88.4
2| 57.1 61.2| 85.6 80.8| 98.0 81.1 847 75.5 81.3 97.8 | 90.1 | 88.5
3| 57.1 61.2| 8h.4 80.8| 99.0 80.1 86.5 76.5 81.4 9k.0 | 90.2 | 88.7
4| 57.2 61.2| 84.2 81.9| 100 79.2 85.4 7.3 81.4 92.5 | 9.k | Bk.2
5| 55.k 61.3| 8.0 80.8| 101 80.2 85.3 8.3 81.5 9k.6 | 91.k | 84k
6| 5h.6 61.3 82.8 81.9| 97.9 81.2 81.3 82.1 80.6 97.9 | 91.k | 85.7
7| 53.7 61.3| 82.6 81.8| 9.5 82.3 79.3 263 79.8 96.5 | 93.8 | 89.2
8| 53.0 61.3| B82.4 82.9| 96.1 89.9 80.0 280 80.9 95.0 | 98.6 | 92.9
9| 53.8 62,4 82.3 |2 81.8] 95.7 |* 106 79.1 126 80.9 93.5 | 97.4 | 96.5
10 | 53.9 60.4| 84,3 |2 80.7| 95.1 (* 89.3 78.0 9k.1 82.9 9k.5 | 97.5 | 93.1
11| 53.9 60.2| 86.2 [® 78.6] 91.7 89.1 78.0 92.2 83.0 95.4 | 97.5 | 93.3
12| 53.1 60.1| 85.0 |* T76.6/ 91.3 91.1 79.9 91.3 85.8 95.4 | 96.3 | 91.0
18| 5b.0 | 59.9] 87.0 |* T2.5] 90.3 | 88.8 82.7 9Lk | 133 943 | 97.5 | 93.5
14| Sko0 58.8| 77.3 71.4| 88.3 88.7 79.8 89.5 131 95.5 | 96.4 | 93.7
15| 53.3 58.7| 70.1 70.%|  89.4 83.5 76.0 82.8 90.0 90.8 | 9%,0 | 95.0
16 | 5k.1 58.4 T1.9 67.4 90.5 80.5 75.1 82.8 71k 90.8 | 9%.0 | 95.0
17| 53.4 58.3| 70.9 8.4 90.5 82.2 76.9 82.9 106 92.1 9%.1 96.1
18| 53.4 58.2| 69.9 68.4 89.5 83.0 76.9 83.0 100 90.9 91.8 98.4
19| 53.5 58.0| 70.9 |* 209 88.5 83.9 75.0 82.1 317 90.9 89.4 98.3
20| 54.3 57.8] 72.8 9.4 B8k.5 82.7 75.0 82.2 164 gh.5 89.% | 99.5
21 56.2 55.9] 73.8 95.7| 81.6 83.6 7%.9 85.2 144 98.1 | 89.5 | 98.3
22| 60.8 | 106 73.8 9k.6| 84.6 5 4.9 92.1 106 100 90.7 | 98.2
23| 59.0 [1,150 Th.9 |* 224 86.6 87.3 78.7 88.3 98.9 172 93.2 | 97.0
24| 59.0 95.3| 75.9 |*1,330 85.7 85.1 83.3 88.3 98.7 100 9k.5 | 98.2
25| 71.0 (1,450 75.9 135 84,7 | 108 98.9 87.4% 98.4 98.2 | 9h.6 | 98.1
26| 64.6 108 76.8 110 87.7 246 93.0 87.5 98.1 98.2 9k.7 98.1
27| 62.8 92.5| 76.8 106 83.8 94.3 90.1 88.5 97.9 99.5 | 93.8 | 98.0
28 | 62.9 90.3| 76.8 10k 85.8 91.2 88.0 88.6 97.6 104 95.0 | 98.0
29 62.9 75.8 102 84.8 93.0 87.1 87.7 99.8 10L 96.3 | 98.0
80| 62.1 74.8 103 83.9 91.9 8k.2 86.8 101 104 93.0 | 118
81| 62.1 76.8 83.9 80.3 84.0 97.2 114
Sum 4,350.2 * 1,092.6 2,773.8 3,053.9 3,06k.1 2,959.3
1,763.7 2,433.5 2,806.9 2,532.2 3,776.1 2,807.6
Current Year 1949 Period Sept. 1931-1949
Extreme Gage Extreme Second-Feet Average |  Total AcreFeet Acre-Feet
Month Feet High Low Second- Normal
High | Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum |1938_19lg
Jan. 1.62 86 | 25 120 1 42.6 56.9 3,500 3,865 7,070 934 3,575
Feb. 12.77 .84 | 25 | 7,200 21 | k0.9 | 155 8,630 3,066 8,630 187 2,987
Mar, 1.39 | 116 | 1 90.1 ' 18 | 65.1 78.5 | 4,83% 2,543 4,830 798 2,302
Apr. 9.67 | 1.15 | 24 | 3,820 18 | 63.6 |*136 |* 8,120 2,925 [* 8,120 566 2,903
May 1.57 | 1.09 | 26 124 21 | 73.8 90.5 | 5,570 3,707 6,700 1,400 3,563
June 6.07 | 1.11 | 26 | 1,390 15 5.7 92.5 5,500 6,319 |* 47,900 1,110 4,187
July 2.1k 9k | 25 195 19 | 70.3 81.7 | 5,020 3,512 (% 8,800 1,080 3,539
Aug. 5.19 95 8 984 2 70.9 98.5 6,060 3,140 6,060 838 2,982
Sept. | 10.96 .98 | 16 | 5,020 5| 75.8 | 126 7,490 1,486 19,100 872 3,338
Oct. 3.52 | 1.08 | 23 Lok 15 | 8k.9 98.8 | 6,080 L,033 8,470 1,710 4,119
Nov. 1.21 | 1.07 (%8 101 (%19 | 85.9 93.6 | 5,570 3,192 5,570 526 3,045
Dec. 2.0l | 1.03 | 30 212 3 81.9 95.5 5,870 3,213 5,870 ko6 2,996
Yearly| 12.77 .84 7,200 40.9 99.8 | 72,240 | k4,001 98,137 22,202 39,536

® Estimated * Partly estimated ¥ And other days



30 WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

PINTO CREEK NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder and concrete control dam, .86 mile below the Del Rio-
Eagle Pass highway and 5.5 miles above the confluence with the Rio Grande. This creek en-
ters the Rio Grande 717.7 river miles below the American Dam at El Paso, Texas. Zero of
the gage is 854.61 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on a continuous record of gage heights and a stable rating curve, the low
flow section of which was based on 23 meter measurements made during the year by wading
below the dam, the medium flow section based on meter measurements made from the cable
prior to its destruction in 1948 and the high flow section based on slope-area computa-
tions. Records available: November 22, 1928 to December 31, 1949.

REMARKS: The flow of this spring-fed creek is modified by small irrigation diversions above
the gaging station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 186,000 second-feet on June 24, 1948
with a gage height of 32.0 feet. Min. Sometimes dry.

Average Flow'in Second Feet

Daily: Max. *28,200 June 24, 1948 Min. sometimes dry
Monthly: Max. *953  June 1948 Min. sometimes dry
Yearly: Max. 105 1932 Min. 1.8 1945
Mean Daily Discharge in Second-Feet 15:9 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept Oct. Nov. Dec.
1 . 1.6 25.0 11.b 17.4 9.5 10.3 5.8 5.5 5.8 10.8 10.3
2 .; 1.7 22.7 11.4 15.8 9.0 10.2 4.8 5.2 5.7 11.0 11.2
3 .8 1.8 19.8 | 12.3 15.1 8.7 13.0 5.0 5.0 6.2 10.9 13.3
4 R 1.7 18.1 13.2 15.1 8.5 13.0 8.3 4.8 6.8 11.1 12.3
5 i 1.7| 17.2 124 15.9 7.9 11.5 13.1 4.6 7.0 10.4 12.1
6 .6 1.7 16.4 | 13.3 15.1 7.9 10.1 6.3 k.5 6.6 10.0 12.3
7 .6 17| 13.9 | 13.4 15.1 8.6 9.4 65.2 4.5 6.5 9.6 | 12.3
8 .6 1.6) 13.1 | 13.b 15.1 21,2 8.4 318 k.5 6.4 9.5 | 12.6
9 .7 1.5 12.2 13.4 15.1 34.8 7.5 31.7 k.3 6.3 9.9 12.7
10 .8 1.2| 12.1 13.4 20.7 19.2 7.1 20.9 k.1 6.5 10.0 12.7
11 1.2 1.1 11.3 14.9 16.7 1h4.3 6.9 15.7 L5 7.3 10.4 13.4
12 1.7 1.2| 12.0 4.9 15.1 11.h 6.2 12.2 4.5 7.2 10.0 12.9
13 1.3 1.3| 12.8 4.9 1.3 11.0 5.9 10.7 4.5 6.6 9.9 12.2
14 1.6 1.3| 12.7 4.9 14.3 10.7 8.6 10.0 k.5 7.5 10.1 13.4
15| 1.8 1.1] 11.8 14.1 k.3 11.2 8.3 9.3 4.3 7.4 10.2 13.9
16 3.0 .8l 11.8 1,1 1%.3 10.9 7.0 8.7 147 7.4 10.4 13.9
7| 2.1 1.0 12.5 1.1 15.1 9.1 7.2 8.0 10.0 7.6 10.9 14,1
18 1.8 1.1] 11.6 14.8 16.7 8.3 6.5 T.9 8.0 7.8 10.9 1h.1
19 1.4 1.0l 10,0 | 291 15.2 8.3 6.0 7.9 19.8 7.8 10.9 4.1
20 .9 1.0] 11.5 21.8 15.4 7.9 5.6 7.9 13.4 7.6 10.9 1.1
21 .9 1.0/ 13.9 19.8 1.7 7.6 5.2 7.5 9.1 7.6 10.2 13.6
22| 1.0 11.1| 13.8 19.8 1%.0 T 4.7 7.2 8.6 8.6 9.4 12,4
23| 1.7 469 13.1 | 22.6 13.4 7.1 L.7 7.2 9.3 39.0 9.6 11.9
24 1.6 170 12,4 42.1 12.7 6.9 4.4 7.2 7.8 24,1 9.9 12.2
25 1.8 |1,780 12.4 22.9 12.0 11.5 19.7 6.9 7.1 21.4 10.5 13.1
26| 2. 361 11.7 20.9 12.2 k3.1 26.3 6.9 6.7 18.8 11.0 13.6
27 1.3 51.4) 10.2 18.9 11.9 37.4 9.5 6.6 6.7 13.h 10.5 13.6
28 1.7 33.9 9.8 20.0 11.6 20.8 8.2 6.5 6.6 12.5 9.9 12.9
29 1.6 11.1 20.0 11.3 15.1 6.9 6.3 6.2 11.8 9.7 13.6
30| 1.6 11.2 19.0 11.0 11.7 5.7 5.8 5.5 1.9 9.7 17.1
31| 1.7 11.3 10.4 5.6 5.7 * 10.7 17.6
2,904.5 783.1 ko7.0 651.2 317.8 k09.5
s 418.4 47,0 269.6 3411 308.2
Current Year 1949 Period Dec. 1928-1949
Acre-Feet
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 11638.19uq
Jan. ’ 3.22 | 2.95 | 16 L2 |$5 .6 1.3 82.3 %00 2,110 0 202
‘Feb. 10.92 | 3.05 | 25 | 8,490 22 .6 10k 5,760 654 5,760 0 731
Mar . 3.62 | 3.4k 1 26.4 | 20 9.5 13.5 830 516 2,500 0 325
Apr. 6.95 | 3.45 | 19 | 2,200 1 10.6 26.1 | 1,550 762 3,600 43,0 671
May 3.65 | 3.37 | 10 31.1 | 31 9.7 1.4 887 2,319 20,500 28.0 1,55%
June k.17 | 3.22 | 26 108 2k 6.6 13.6 807 * 4,867 |* 56,700 0 * 5,504
July k.57 | 3.07 | 25 229 25 4.1 8.7 535 2,908 30,000 0 4,076
Aug. 6.7% | 3.09 8 | 2,000 2 4.3 21.0 | 1,290 2,655 18,700 o] 391
Sept . | 6.95 | 3.09 | 16 | 2,240 10 3.8 11.4 677 1,699 17,300 0 400
Oct. | k.22 | 3.09 | 23 120 2 5.1 10.3 630 772 4,000 ] ‘ 313
ENov. ‘ 2.98 | 2.88 |% 2 11.2 (322 9.2 10.3 611 364 2,150 0 174
‘Dec. | 3.28 | 2.9 | 30 19.9 1 10.3 13.2 812 bs1 2,180 [ ! 205 i
Yearly| 10.92 ‘ 2.9 ‘ 8,490 6 20.0 [1h,571.3 [¥18,367 76,250.3 | 1,325.2 1&,6?§4J

* partly estimated % And other days



WATER BULLETIN NUMBER

RIO SAN DIEGO AT JIMENEZ, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down

cable car.

Cipoletti weir control for measuring discharges up to 700 second-feet.
cated 4.4 miles west of Jim€nez, Coahuila, and 5.0 miles above the confluence with the Rio

Grande. This stream enters

the Rio Grande

722.4

19— INTERNATIONAL BOUNDARY AND WATER COMMISSION

31

Masonry and concrete

The station is lo-

river miles below the American Dam at

El Paso, Texas. Zero of the gage is 828.90 feet above mean sea level, U.S.C.& G.S. datum.
RECORDS: Based on 4 meter measurements at high flow during the year, the weir discharge

table, and a continuous recor

d of gage heights.

Records available:

records from 1922 to September 1932 are considered doubtful.
REMARKS: The flow of this spring-fed stream is modified by storage reserveirs and by irri-
gation diversions above this station.
COMPARATIVE FLOWS FROM RECORDS: & Momentary Peak:

ber 18, 1941, with a gage height of 20.96 feet.

sions from April to June 18939.

Max.
Min.

1922 to

1949. The

about 75,200 second-feet on Septem-
, the river was dry on several occa-

Average Flow in Second-Feet

Daily: Max. ~ *23,200 Sept. 18, 15941 Min. sometimes dry

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 1949 —— Annual and Period Summary
Day| Jan, Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 11k 11k 611 28l 837 367 209 209 368 284 265 143
2| 101 114 558 284 791 346 192 192 367 28k 265 129
3| 101 114 533 30k 770 325 192 192 367 284 265 129
4| 100 114 508 304 770 30k 209 192 367 264 265 129
5| 100 100 L8k 30l 745 30k 192 192 367 264 2k6 129
6| 100 100 LBl 284 72k 304 175 192 346 264 2k6 129
7| 100 100 459 264 696 284 175 1,480 346 26k 2hs 129
8| 100 100 18k 245 667 346 175 1,510 304 26k 245 129
9| 87.2| 87.2| 509 245 667 558 175 826 325 26k 227 129
10| 87.2| 87.2| 509 209 667 346 175 727 325 264 227 129
11| 87.2| 87.2| 509 209 639 30k 175 667 30k 264 209 129
12 | 100 87.2 | 509 209 639 30k 175 639 304 264 192 129
13 | 100 87.2 508 209 611 304 175 586 304 265 192 129
14 | 100 87.2 | 48k 209 611 28k 175 558 304 265 192 128
156 | 100 87.2 459 209 586 284 192 533 30k 265 175 128
16 | 11k 87.2 | 459 209 558 28l 192 509 k59 265 159 128
17 | 11k 87.2 459 192 558 28k 192 509 325 265 143 128
18 | 114 87.2 | 459 192 558 265 192 484 325 265 129 128
19| 21k 87.2 43h 175 533 265 209 48 304 265 129 114
20 | 11h 87.2 43k 175 533 246 209 L8y 30k 304 129 114
21| 11k 87.2 3 175 509 246 192 L8k 325 30k 143 11k
22| 114 129 413 159 509 245 192 484 325 325 1h3 128
28 | 114  [2,620 388 209 48l 245 192 L8, 325 413 143 128
24| 114 [L,040 388 ks9 459 227 175 48k 325 388 143 11k
o5 | 114  [,290 367 561 b3k 227 175 L8k 325 346 143 s
26 | 129 9h3 346 724 413 227 227 L84 304 325 143 11k
27| 129 819 325 Ths 413 227 192 484 28L 284 143 114
28 | 129 724 325 1,200 413 209 192 434 284 284 143 114
28| 129 28k 1,060 388 209 209 388 284 284 143 11k
30| 129 265 908 367 209 209 434 284 265 143 114
81| 11k 265 367 209 413 265 143
Sum 9,554 .6 10,915 8,579 16,222 3,870
3,376.6 13,632 17,916 5,919 9,784 5,575
Current Year 1549 Pericd Oct. 1932-1949
Acre-Feet
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 |1938-19k)|

Jan. 3.05 | 2.95 | # 129 # 87.2 | 109 6,700 7,786 36,430 2,910 5,642
Feb. 7.84 | 2.92 | 23 6,460 | 1k 74.9 | 341 | 18,950 6,199 25,760 1,970 5,213
Mar. 3.8% | 3.31 1 639 # 265 Yho 27,040 6,080 27,040 2,1k0 5,257
Apr. 5.02 | 3.12 | 28 1,670 22 159 36k 21,650 6,117 21,650 1,110 5,112
May 4,13 | 3.4k 1 862 31 346 578 35,540 |*15,441 |* 120,200 1,290 9,452
June L6 | 3.22 8 1,120 # 209 286 17,020 11,476 62,240 1,420 8,379
July 3.77 | 3.08 | 26 586 # 143 191 11,740 10,69k 34,430 1,210 11,303
Aug. 6.99 | 318 | 7 4,840 # | 192 523 32,180 9,104 32,180 2,030 8,710
Hept. k.30 | 3.35 | 16 978 # 284 326 19,410 (17,091 |* 84,620 2,120 (%16,087
Oct. 371 | 3.31 | 23 533 # 264 286 17,590 21,892 1ké,6h0 1,950 16,163
Hov. 3.31 | 3.05 # 265 # 129 186 11,060 13,597 68,290 1,960 11,076
e 3.08 | 3.02 | # 143 # | 11k 125 7,680 8,85k 45,160 2,060 6,558
Yeurly| 7.84 | 2.92 6,460 Th.9 313 (226,560 [134,331 [+ 381,720 27,460 108,952

# Vortous dnyo of the month  * Partly estimated

@ Period October 1932-19L49



2 WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO SAN RODRIGO NEAR EL MORAL, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car. Reinforced concrete
control weir for measuring the flow 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,
Coahuila and 11.2 river miles above the confluence with the Rio Grande. Zero of the gage
is 879.95 feet above mean sea level, U.S.C. & G:S. datum. This stream enters the Rio
Grande 735.4 river miles below the American Dam at El Paso, Texas. '

RECORDS: Based on 13 meter measurements at high flow during the year, the weir discharge
table, and a continuous record of gage heights. Records available: 1922 to 1949. 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. )

COMPARATIVE FLOWS FROM RECORDS @: Momentary Peak: Max. 81,200 second-feet on September 7,
1932 with a gage height of 16.08 feet. Min. Frequently dry. Zero flow occurs at a gage
height of 0.0 feet.

Average Flow of Second-Feet

Daily: Max. 27,900 Sept. 7, 1932 Min. frequently dry
Monthly: Max. 4,270 Sept. 1932 Min. Dry during July 1939
Yearly: Max. 571 1932 Min. 10.3 1939
Mean Daily Discharge in Second-Feet 19499 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 64,3 43.8| 339 10k 5k7 113 87.6 64.3 142 123 96.1 7.7
2| 64.3 43.8| 297 87.6 180 105 1.7 64.3 142 123 96.1 | T1.7
8| 57.2 374 2k2 87.6 438 105 .7 64.3 12 123 96.1 | T1.7
4| 57.2 37.4| 206 79.5 392 105 1.7 64.3 12 123 96.1 | T1.7
5| 57.2 37.4| 184 79.5 350 105 1.7 7.7 12 123 96.1 | T1.7
6| 50.2 37.4 162 79.5 312 105 .7 96.1 132 123 96.1 | T1.7
7 50.2 43.8! 1k2 79.5 274 105 T1.7 2,k60 132 123 87.6 64.3
8| 50.2 37.4 132 79.5 2k9 162 79.5 | 1,310 132 132 87.6 | T1L.7
9| 50.1 37.4 123 79.5 | 26k 216 71.7 971 132 132 87.6 | 64.3
10 | 50.1 37. 123 79.5 21k 132 71.7 8u4 132 123 87.6 | 6k.3
11| 50.1 37.4 123 79.5 204 123 1.7 682 132 123 87.6 | 64.3
12 57.2 37.4 123 19.5 183 113 1.7 579 132 123 79.5 6.3
18 [ 64.3 37.4| 123 79.5 173 113 .7 Lol 123 113 79.5 | 64.3
14 1.7 37.4[ 113 79.5 162 105 7.7 L3k 132 123 79.5 64.3
15 | 71.7 37.8 113 79.5 152 113 79.5 389 132 113 79.5 | 64.3
16 57.2 31.4 123 19.5 152 105 79.5 34k 195 113 79.5 64,3
17| 50.1 3.4 123 87.6 k2 105 19.5 305 152 113 19.5 64,3
18 [ 50.1 37.4 113 87.6 142 105 9.5 278 142 113 79.5 64.3
18| 50.1 37.4 113 87.6 1k2 105 71.7 2ko pUT 113 79.5 | 64.3
20 50.1 37.4 113 152 142 104 71.7 215 1k2 105 79.5 64.3
21| 43.8 3.4 113 113 132 104 .7 205 142 123 79.5 | 57.2
22( 43,8 37.4 113 105 132 10k 1.7 194 132 132 79.5 | 57.2
28| L3.8 | 395 113 105 132 10k 64.3 183 132 195 79.5 | 571.2
24| u43.8| 918 113 309 132 10k 6h.3 184 123 132 79.5 | 57.2
25 43.8 1,280 113 | 2,090 132 104 7.7 18k 12% 123 79.5 57.2
26| u43.8| 657 113 | 1,860 123 10k 71.7 173 123 113 7.7 | 57.2
27| 50.1 | 512 105 | 1,450 123 104 79.5 173 123 13 7.7 | 57.2
28 | 43.8| M7 105 | 1,470 123 10k 79.5 163 123 113 7.7 | 57.2
29| 43.8 105 123 96.1 1.7 163 123 113 7.7 | 57.2
80| u43.8 . 105 636 113 96.1 64.3 152 123 105 7.7 | 57.2
31| 3.8 105 113 64.3 142 96.1 57.2
S 5,003.0 10,670.5 3,368.2 11,886.0 3,758.1 1,967.0
“m1,611.7 ’ 4,333 i 6,492 ’ 2,263,6 ! 4,061 2,486.1
Current Year 1949 Period 1932-1949
Acre-Feet
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 |)938_1 5l
Jan. RIS .33 # 1.7 ¢4 L13.8 52.0 3,200 3,666 14,850 171 2,807
Feb. 4,63 26 | 25 | 2,890 # | 314 | 179 9,920 3,017 11,580 555 2,643
Mar. 1.28 59| 1 352 # | 105 1ko 8,590 2,760 9,900 576 2,28k
Apr. 4.79 b9 | 28 | 3,020 # 79.5 356 21,160 3,222 21,160 382 3,250
May 1.80 62 | 1 583 #| 113 209 12,880 5,689 42,330 57.6 | 3,544
June 2.17 56 8 805 # | 96.1 112 6,680 6,831 41,660 30.0 5,974
July .56 REEEEY 96.1 | # | 64.3 73.0 | 4,490 3,985 12,170 0 4,010
Aug. | 8.73 L3007 ) 7,420 # | 643 | 383 23,580 5,110 23,580 38.9 | 6,089
Sept. | .99 .66 | 16 216 # 123 135 8,050 |*e2,171 % 253,960 383 9,591
oct. 1.28 56 |23 347 31 | 96.1 |12l 7,450 | 11,062 81,360 815 7,893
Nov. .56 k6 # 96.1 4 11.7 82.9 4,930 5,409 2k, 450 535 k, 540
Dec. L6 39 | # 7.7 | # | 57.2 3. 3,900 4,487 19,060 131 3,805
Yoarly| 8.73 .26 7,420 31.4 159 114,830 [¥77,409 |* b1k,310 7,436 56,430

# various days of the month * Partly estimated @ Period 1932-19k9



WATER BULLETIN NUMBER 19— 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 Eagle Pass, Texas, and Piedras Negras,
Coahuila and 754.6 river miles below the American Dam at El Paso, Texas. JZero of the gage
is 682.91 feet above mean sea level, H.8.C. & G.S. datunm.

RECORDS: Based on 121 meter measurements during the year, 120 by the Mexican and 1 by the
United States Section of uhis 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 1949.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station
The cable and "A" frame on the Mexican bank were wrecked by the June 1948 flood. Subse-
quent high flow measurements were made from the railroad bridge and low flow measurements
by wading 6,560 and 1,300 feet, respectively, below the station. High flow measurements
from the cable were resumed October 31, 1949 when the cableway was repaired.

EXTREME FLOWS: The greatest recorded flow was on September 2, 1932, when the extreme gage
height wags 49.00 feet and the discharge was 569,000 second-feet. The lowest flow ever re-
corded was on June 22, 1948, when the extreme gage height was 1.08 feet and the extreme
flow 551 second-feet.

Mean Daily Discharge in Second-Feet 1999 —— Annual and Period Summary

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

1| 1,650 | 2,050 | 5,470 2,290 | 7,100 | 2,320 1,940 5,900 3,430 4,480 3,960 | 2,620
21,690 |1, ) 2,300 | 5,720 | 2,260 2,280 5,470 3,780 | k,480 | 3,880 | 2,630

8| 1,680 | 2,050 | 4,450 2,260 4,700 2,150 2,920 k,800 3,410 4,380 3,810 | 2,

4| 1,650 | 2,000 | 4,200 | 2,270 | 4,380 | 2,190 2,470 4,270 3,050 | 4,380 | 3,880 | 2,770

6| 1,630 | 2,110 | 3,990 2,250 | 13,280 2,070 2,210 4,560 2,890 4,380 3,780 | 2,

6| 1,570 | 2,340 | 3,850 | 2,130 | 12,750 | 2,220 1,910 k,560 2,730 | 4,270 | 3,640 | 2,780
7| 1500 | 5130 | 3780 | 2,090 | 7.0 | 2210 | LB | 15,89 | 2,630 | siuko | 3,740 | 2,760
8| 1,570 | 2,hk00 | 3,710 | 2,100 | 6,000 | 2,900 1,650 | 1k,550 2,500 | 6,0k0 | 3,780 | 2,

9| 1,800 | 2,290 | 3,7hO 2,090 5,120 7,560 1,650 43,790 2,480 4,560 3,710 | 2,760
10 | 2,090 | 2,1k0 | 3,850 | 2,130 | k4,870 | 7,420 1,600 | 21,kko 2,330 | b,k50 | 3,640 | 3,160
11 | 1,950 | 2,040 | 3,570 2,010 L,200 6,390 1,520 13,350 2,390 3,740 3,450 | 2,8%
12 | 1,880 | 2,220 | 3,450 1,950 | 3,810 4,590 1,520 11,720 2,400 3,640 3,430 | 2,680
18 | 1,850 | 2,270 | 3,k00 1,950 3,810 6,750 1,520 11,690 3,090 3,500 3,390 | 2,590
14| 1,880 | 2,280 | 3,340 | 1,860 | 3,960 | 11,970 1,530 | 10,140 3,600 | 3,430 | 3,370 | 2,500
16 | 1,860 | 2,200 | 3,280 1,840 3,600 | 6,640 1,670 10,660 | 12,780 | 3,310 | 3,k70 | 2,430
18| 1,950 | 2,230 | 3,150 [ 1,750 | 3,530 | 4,800 1,780 9,750 | 16,100 | 3,190 | 3,500 | 2,410

17| 1,820 | 2,260 | 3,110 | 1,760 | 3,bho | 3,920 | 2,330 | 7,h90 | 1k,550 | 3,130 | 3,380 | 2,kko
18| 1,930 { 2,260 | 3,210 | 1,770 | 3,280 | 3,600 2,190 6,320 | 14,kh0 | 3,130 | 3,k10 | 2,530
19| 1,920 | 2,380 | 3,280 | 5,900 | 5,120 [ 3,230 | 1,770 | 5,830 | 10,880 | 3,010 | 3,500 | 2,560
20| 1,910 | 2,850 | 3,160 5,650 3,780 2,780 1,730 5,510 9,460 3,010 3,370 | 2,530
e1] 1,910 | 2,650 | 3,330 | 3,78 | 3,310 | 2,b0 | 1,580 | 4,980 | 6,640 | 3,070 | 3,310 | 2,640
22| 1,840 | 3,220 | 3,310 | k,200 | 3,300 | 2,200 1,560 4,940 6,290 | 3,670 | 2,880 | 2,510

880 (29,840 | 3,210 | 6,820 | 3,280 | 2,050 1,610 5,260 5,900 | 5,4k0 | 2,900 | 2,k50
24 | 2,000 (23,730 | 3,180 | 11,620 2,930 1,950 1,610 L,870 5,930 5,010 2,850 | 2,490
25 | 2,020 31,250 | 3,140 | 15,360 2,700 1,950 1,830 4,340 5,370 |[12,6k40 2,920 | 2,550
26 | 2,050 |47,680 | 2,900 | 15,360 | 2,540 | 2,500 2,480 | 3,880 5,330 |16,k20 | 2,870 | 2,490
27| 2,010 (10,700 | 2,800 | 8,580 | 2,550 | 9,360 | 33,510 | 3,600 | 5,330 | 9,710 | 2,820 | 2,530
28| 1,850 | 6,920 | 2,520 | 9,080 | 2,450 | 6,000 | 12,180 | 3,470 | 5,160 | 6,530 | 2,900 | 2,630

20 | 1,980 2,20 | 6,960 | 2,460 | 3,040 | 11,370 3,160 5,050 | 5,510 | 2,790 | 2,690
80 | 1,9%0 2,380 6,430 2,580 2,200 8,260 3,120 4,660 4,700 2,550 | 2,890
81| 2,010 2,400 2,550 7,380 2,980 4,240 3,360
Sum 200,760 136,480 121,620 261,690 156,890 82,330
57,34 106,420 1ko,9k0 121,340 174,580 100,880
Current Year 1549 Period 1924-1949
Acre-Feet
E Gage Extreme Second-Feet Average | o¢a) Acre—Feet

Month Feet High Low Second- Normal
High Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum [1938-1949|

Jan. 3.28 | 2.72 | 31 2,420 8 | 1,470 1,850 113,700 | 176,830 365,000 96,060 | 151,154
Feb. 20.47 | 2.99 | 26 | 82,280 2 | 1,860 | 7,170 | 398,200| 158,318| 398,200 97,510 | 154,682
Mar, L56 | 2.95 | 1| 5,860 |30 |2,260 |3,b30 | 211,100| 148,030| 247,440 93,510 | 131,648
Apr. 8.83 | 2.53 | 25 |#20,520 7 | 1,630 | 4,550 | 270,700 139,118 270,700 60,250 | 126,006
May 8.79 | 2.82 5 | 20,380 28 | 2,300 4,550 279,600 | 236,420 |* 918,000 70,210 | 192,665
June 8.04 | 2.56 | 14 | 17,520 | 24 | 1,860 | k,050 | 241,200( 272,562 1,005,000 48,710 | 266,691
July | 14,93 | 2.20 | 27 | 53,320 | 22 | 1,k00 | 3,910 | 2ko,700| 273,801 |*1,225,000 89,040 | 351,094
Aug. 16.60 | 3.15 | 9 | 58,270 | 31 | 2,920 | B,440 | 519,100| 286,111 (* 9k7,000 86,400 | 281,652
Sept. | 9.65 | 2,72 | 16 | 23,870 | 11 | 2,180 | 5,820 | 346,300| 571,333| 3,079,000 69,920 | 469,427
oct. 8.99 | 3.02 | 25 | 21,150 | 19 | 2,800 | 5,060 | 311,200 433,923| 1,680,300 | 108,100 | 426,980
Nov. 3,64 | 2.92 | 1| W,130 | 30 | 2,550 | 3,360 | 200,100| 207,202| 512,800 | 109,000 | 197,268
Dec. 3.8 | 2.82 |10 | 3,570 | 16 | 2,350 | 2,660 | 163,300| 178,294| 369,760 | 105,620 | 155,860
Yearly| 20.47 | 2.20 82,280 1,400 4,550 (3,295,200 (3,081,942 6,946,510 (1,773,520 (2,905,127

* Partly estimated



M WATER BULLETIN NUMBER 19— 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 miles
below the American Dam at El Paso, Texas. Zero of the gage is 717.78 feet above mean sea
level, U.S.C. & G.S. datunm.

RECORDS: Based on 50 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: 1922 through 1949.
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
atation. When the flow of the Rio Grande at Fagle Pass reaches approximately 380,000 sec-
ond-feet, Rio Grande backwater reaches this station.

COMPARATIVE FLOWS FROM RECORDS:® Momentary Peak: 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 & 19468
Monthly: Max . 6847 Oct. 1932 Min. 1.0 Sept. 1945
Yearly: Max. 83.2 1935 Min. 11.0 1943
Mean Daily Discharge in Second-Feet 1949- — Annual and Period Summary
Day| Jan. Feb. | March | Aprit May June July Aug. Sept. Oct, Nov. Dec.
1| 16.6 35.7 | 82.6 | 22.6 19.1 21.2 13.4 9.2 58.3 50.1 55.4 | k7.7
2| 9.2 35.7 | 70.3 | 21.2 21.5 23.7 13.4 6.7 59.0 50.1 50.1 | 47.7
8| 13.8 36.0 66.7 21.9 23,3 2k .4 12.7 5.7 55.h 54.0 9.8 43,8
4| 15.2 36.0 | 67.5 | 23.3 23.0 25.1 11.3 5.7 51.2 65.7 49.1 | 143.8
5| 14.8 33.9 63.6 23.0 18.7 20.8 10.6 5.7 47.0 7.0 48.4 43.8
6| 12.0 33.9 | 64.3 | 23.7 18.4 21.5 11.7 51.6 47.7 77.0 48.0 7.7
7| 11.7 33.9 | 65.0 | 22.6 38.1 k.6 10.6 | *2,470 48.7 71.0 47.3 | 51.9
8| 12.0 31.8 | 61.1| 23.0 37.8 203 11.0 | *3,750 Lh .1 72.7 46.6 | k7.7
9| 12.4 31.8 | 611 | 23.7 37.4 260 13.8 | %1,680 ka,7 72.4 47.3 55.8
10 | 12.7 31.8 | 56.5 | 2k.h 37.1 149 17.7 268 43,4 68.5 43.8 | 59.7
11| 1 31.8 53.7 2h.7 36.4 58.3 12.4 177 [TSY 68.5 Lh,5 59.7
12 | 14.1 34.3 50.9 24.0 33.2 39.6 12.7 145 k2.0 66.0 4.8 51.9
18 | 15.2 34.3 8.0 22,6 32.8 34.6 10.9 134 k2.7 63.2 45.6 51.9
14 | 15.2 34,3 | 39.2 | 2h.7 32.1 30.7 10.2 129 40.6 6.3 k6.3 | 59.7
15 | 16.6 34.3 | 30.4 | 23.3 31.8 30.0 9.5 123 38.5 69.6 46.6 | 59.7
16 | 16.6 343 | 30.0 | 23.7 31.1 27.9 8.8 11k 107 57.9 46.3 | 59.7
17 | 18.0 31.8 ( 30.0| 2k.0 23.0 27.2 8.1 109 84.8 50.5 k3.4 | 59.7
18 | 18.0 31.8 [ 29.7| 2k.b 16.2 25.1 7.4 116 53.7 55.8 4.6 | 51.9
19 | 19.1 31.8 | 29.7 19.4 16.6 26.1 7.8 112 7%.9 50.1 45,2 51.9
20 | 19.4 24,4 [ 29.3| 20.8 17.3 2k.0 9.5 112 58.3 8.7 4.8 | 56.9
21| 2k.L 18.4 | 29.0 | 19.1 1h.5 23.7 9.2 11 51.6 47.7 hh5 | 5h.b
22| 31.8 29.0 | 29.0 | 18.7 15.2 22.2 9.5 110 18.0 50.5 48.0 | L3.8
23| 31.8 946 26.1 20.1 15.5 20.5 10.2 106 Ly.8 160 48.0 k2.0
24| 32.1 | 233 26.5| 20.1 91.1 18.7 10.9 97.1 45.6 93.9 48,4 45.6
26| 32.1 | 230 25.1| 21.9 54.0 19.1 11.7 97.5 k5.9 61.1 8.4 | u6.6
26 | 32.1 | 302 25.1| 21.5 38.8 27.5 12.4 90.1 46.6 55.1 B.h | 47.3
27| 31.8 | 209 25.1| 21.2 65.7 22.6 13.4 78.0 k7.0 53.0 L8.4 48.4
28 | 31.8 130 25.4 | 64.6 49.8 21.2 1.5 Th.b k7.7 Sh.y 48.7 47.0
29 [ 31.8 25.4 | 43,1 38.1 19.1 12.7 %45 18,4 55.4 48.7 49.8
80 [ 31.b 23.3 | 32.8 32.1 15.5 12.0 70.3 L .5 56.9 L8.7 52.6
81| 31.4 23.0 29.0 10.2 66.7 54.0 58.6
Sum 2,761.0 44,1 1,382.9 *10,499.2 2,001.1 1,588.7
639.2 1,312.6 994 .7 350.2 1,554.2 1,419.1
Current Year 1949 Period October 1932-1949
Acre-Feet
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 1938159
Jan, 1.74 .98 3 45.6 2 6.0 20.6 1,270 2,464 15,990 375 1,330
Feb. 7.05 | 1.28 | 23 | 1,6k0 21 | 18.4 98.6 | 5,480 1,709 9,990 179 1,108
Mar. 2.36 | 1.51 1 109 1 | 21.2 k2.3 2,600 1,430 6,910 206 1,088
Apr. 3.02 | 1.38 | 28 332 19 17.3 24.8 | 1,480 1,818 7,510 195 1,k430
May 3,22 | 1,51 | 27 218 1 13.4 32,1 | 1,970 3,700 23,850 Lol 2,182
June L4.30 | 1.54 9 Shly 30 1k.5 L6.1 2,740 3,148 19,730 270 1,448
July 1.97 | L.4% 9 32.8 | 19 6.0 1.3 695 2,205 9,740 106 1,624
Aug. 12,37 | 1.41 7 |*6,890 # 5.7 |*339 *20,830 |* 2,670 |* 20,830 77.8 P 3,k07
Sept. 3.35 | 1.90 | 16 265 16 | 36.k 51.8 | 3,080 2,688 16,000 57.5 2,532
Oct. 4,00 | 1.97 | 23 385 16 45.6 6h4.6 3,970 3,906 39,790 117 1,561
Nov. 2,03 | 1.90 1 554 17 1.0 k1.3 2,810 2,434 25,590 101 926
Dec. 2.10 | 1.9% # 59.7 2 41.3 51.2 3,150 2,513 20,720 260 1,110
Yearly| 12.37 .98 *6,890 5.7 |* 69.2 [¥50,075 | 30,685 60,241 | 7,969 19,746
¥ Partly estimated # Various days of the month & October 1932-1949 8 various days of the year




WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION 35
RIO GRANDE AT LAREDO, TEXAS

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

RECORDS: Based on 176 meter measurements during the year, 174 by the Mexican and 2 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 October 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 1949. Gage-height records are available for January, Feb-
ruary, and March 1914.

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

EXTREME FLOWS: The greatest recorded flow at this station was on September 3, 1932, when
the gage height was 52.20 feet, and the discharge 335,000 second-feet. Minimum flow oc-
curred on June 23, 1948 with a flow of 533 second-feet and a gage height of 3.38 feet.

Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary

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

1,7%0 | 2,010 | 7,170 2,280 6,500 2,490 2,790 7,100 3,220 4,10 | 3,960 |-2,680
1,740 | 1,990 | 5,900 2,610 6,890 2,370 2,270 5,690 3,1hk0 4,340 | 3,780 | 5,370
1,750 | 2,050 | 5,150 2,240 6,070 2,190 1,940 5,230 3,600 4,380 | 3,570 | 3,120
1,750 | 2,070 | 4,560 2,220 4,730 2,020 2,680 4,800 3,330 4,200 | 3,570 | 2,680
1,750 | 2,100 | 4,310 | 2,310 | 4,200 | 1,920 2,850 k,130 3,060 4,170 | 3,710 | 2,700

1,700 | 2,140 | 4,130 | 2,280 | 11,870 | 1,880 2,300 5,540 2,760 4,170 | 3,670 | 2,790
1,650 | 2,180 | k4,030 2,290 | 13,030 1,770 2,130 9,430 2,540 4,200 | 3,530 | 2,820
1,64 | 2,410 | 3,850 2,300 8,l4ko0 4,130 2,010 18,330 2,520 4,480 | 3,470 | 2,790
1,630 | 2,590 | 3,710 | 2,160 | 6,570 | 32,100 1,890 17,230 2,430 6,710 | 3,470 | 2,770
10 | 1,620 | 2,410 | 3,510 2,090 5,260 | 21,650 4,130 41,320 2,420 4,560 | 3,480 | 2,700
11| 1,840 | 2,230 | 3,530 2,080 4,980 8,970 2,140 22,640 2,340 3,960 | 3,390 | 3,000
12| 2,120 | 2,160 | 3,530 2,030 4,380 7,100 1,760 13,140 2,210 5,050 | 3,300 | 3,080
13 | 2,000 | 2,160 | 3,460 1,940 3,810 5,190 1,580 11,020 2,250 5,510 | 3,210 | 2,870
14 | 1,960 | 2,320 | 3,450 1,920 3,520 4,200 1,hk50 10,980 2,240 3,710 | 3,210 | 2,810
15 | 1,910 | 2,420 | 3,270 1,850 3,520 | 12,570 1,83%0 9,570 2,930 3,480 | 3,240 | 2,780

16 | 1,920 | 2,390 | 3,230 | 1,760 | 3,530 | 7,590 2,150 9,570 9,360 3,160 | 3,270 | 2,740

N Y R VR

17 | 1,930 | 2,290 | 3,170 1,770 3,110 4,840 2,180 8,860 14,120 3,040 | 3,350 | 2,650
18 1:9h0 2i250 3:110 1:730 3:050 3;880 1,910 74350 13,210 3,010 | 3,330 | 2,620
18 | 1,900 | 2,250 | 3,190 1,680 3,050 3,570 2,20 6,000 15,040 2,910 | 3,160 | 2,530

20| 1,970 | 2,300 | 3,320 9,890 3,670 3,350 1,980 5,370 12,080 2,950 | 3,270 | 2,600
21| 1,990 | 2,290 | 3,470 | 11,160 | %,030 | 2,9%0 1,630 5,010 | 10,060 2,900 | 3,190 | 2,670
22 1:980 2:3u0 3;%0 kj 380 5i110 2j590 1: 600 hjsso 8,160 2,980 | 3,150 | 2,560
28| 1,910 |10,060 | 3,k90 | 5,580 | 2,890 2,390 1,470 4,410 7,310 5,400 | 2,950 | 2,460
24| 1,900 | 30,790 | 3,370 7,030 2,910 2,260 1,480 L, 770 6,430 6,000 | 2,870 | 2,450
25| 1,980 |25,530 | 3,190 | 21,930 | 2,930 | 3,130 1,530 5,050 5,900 4,910 | 2,790 | 2,kko
26 | 1,980 |39,200 | 2,980 | 17,230 2,710 2,430 1,k70 4,0 5,050 10,770 | 2,860 | 2,430
27| 2,120 | 47,670 | 2,970 | 14,83%0 2,480 2,570 1,650 3,960 5,080 16,070 | 2,850 | 2,530
28 | 2,1h0 | 11,020 | 2,720 9,640 2,440 5,860 28,320 3,640 5,510 9,460 | 2,780 | 2,h00

29 | 2,1k0 2,630 9,530 2,870 7,240 13,000 3,640 4,980 6,820 | 2,770 | 2,4k0
30 1;91;0 21&90 8:720 2,610 3,810 10,350 3,460 4,520 5,440 | 2,770 | 2,390
31| 1,980 2,320 2,390 7,980 3,210 4,700 2,540
Sum 213,620 159,460 169,100 269,420 157,850 85,410
58,520 112,650 141,550 114,730 167,800 97,920
Current Year 1949 Period 1924-1949
Acre-Feet
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 |1938.194q

Jan. 5.02 [ 4.63 | 11 2,180 10 1,620 | 1,890 116,100 178,169 351,700 102,000 | 164,425
Feb. 20.4%1 | L.86 | 27 | 67,L50 1 1,940 | 7,630 423,700 159,901 423,700 99,400 | 165,783
Mar. 7.35 | 5.22 1 8,620 | 31 2,320 | 3,630 223,k00| 148,3Lo 223 koo 95,700 | 139,500
Apr. 10.70 | 4.89 | 25 | 24,120 19 1,680 | 5,320 316,300| 147,955 316,300 59,530 | 145,200
May 9.19 | 5.15 6| 16,350 | 31 2,320 | k,570 | 280,800 267,446| 856,000 68,300 | 249,303
June 16,50 | k.89 | 9 | 49,090 7 1,720 | 5,640 | 335,400 309,775| 1,357,000 46,850 | 296,620
July 14,70 | 4.69 | 28 | 42,380 (%23 1,470 | 3,700 | 227,600| 287,170| 1,250,000 83,570 | 365,270
Aug. 16.93 | 5.64 | 10 | 50,500 | 31 | 3,210 | 8,690 | 534,k00| 295,357 883,000 93,740 | 319,662
Sept. | 10.01 | 5.22 | 17 | 20,590 12 2,210 | 5,590 332,800| 590,27%| 2,943,000 65,80 | 485,329
Oct. 9.8% | 5.45 | 27 | 20,450 | 21 | 2,830 | 5,090 | 313,100/ k70,603| 1,951,000 125,400 | 461,125
Nov. 5.9% | 5.41 | 1| h,2bo | 29 | 2,700 | 3,260 | 194,200/ 213,829| 570,800 | 114,100 | 205,900
Dec. 7.51 | 5.28 2 9,250 30 2,320 | 2,760 169,400 182,504 352,700 106,700 | 167,667
Yearly| 20.41 | 4.63 67,450 1,470 | 4,790 (3,L467,200|3,251,323| 7,017,110 |1,862,800 [3,165,78L

% And other days



36 WATER BULLETIN NUMBER 19— 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 con-
crete 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 Ciudad Guerrero, Tamaulipas. This stream enters the Rio
Grande 946.1 river miles below the American Dam at El Paso, Texas. Zero of the gage is
265.75 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 89 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: 1900-1913 and 1923-1949.

REMARKS: The flow at this station is greatly modified by irrigation diversions and reser-
voirs.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: 43,800 second-feet on September 7, 1933
with a gage height of 18.86 feet. Min. sometimes dry.

Average Flow in Second-Feet

Daily: Max. 35,070 Sept. 7, 1933 Min. sometimes dry
Monthly: Max. 10,950 Oct. 1932 Min. dry January and February 1940
Yearly: Max. 1,850 1932 Min. 141 1929
Mean Daily Discharge in Second Feet 1949 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 33,2 | 28.6 | 169 113 136 66.0 28.6 156 60.0 57.2 | 72.4 | 20.5
2| 31.1 31.1 | 169 79.8 103 51.6 31.1 103 235 3.4 | 170 2l 4
8| 311 | 33.2 | 119 b5.9 97.8 L3.4 91.5 8.0 103 38.1 | 113 119
4| 311 | 35.7 | 8.3 33.2| 113 3.7 | 78 | 79.8 103 35.7 | 79.8 | Sk
5| 31.1 | 35.7 | 69.2 28.6| 130 31.1 | 530 66.0 197 35.7 | 63.2 3.4
6| 28.6 | 35.7 | 60.0 26.5 88.3 28.6 | kol 130 169 35.7 48.7 | 75.6
7| 28.6 | 3.7 48.7 26.5 72.4 26.5 | 286 183 119 38.1 | 3.4 [ sk
8| 28.6 | 35.7 | k0.6 26.5| 252 24k | 212 130 8k.0 38.1 | 38.1 | 38.1
9| 28.6 | 35.7 | 38.1 28.6| 227 313 228 124 60.0 35.7 | 35.7 31.1
10| 31.1 | 35.7 | 38.1 26.5 136 299 212 381 51.6 33.2 | 33.2 26.5
M| 31.1 33.2 | 38.1 24.4| 4,380 | 1,243 156 420 45.9 33.2 | 31.1 24.3
12| 28.6 | 31.1 | Lho.6 24.4| 5,540 410 108 277 40.6 311 [ 311 22,2
18 31 28.6 | 4.6 26.5| 5,085 220 97.8 162 38.1 28.6 | 26.5 22.2
14| 33.2 26.5 38.1 28.6| 3,960 156 97.8 113 35.7 |1,290 24,4 | 22,2
15| 33.2 | 26.5 40.6 28.6| 897 113 97.8 84.0 33.2 | 823 22.2 | 26.5
16 [ 40.6 244 | 38.1 28.6| 551 84,0 | k56 69.2 33.2 410 22.2 | 26.5
17 3.4 2.2 | 35.7 28.6| Mo 519 788 60.0 33.2 197 22.2 ok k
18| k0.6 | 20.5 | 33.2 28.6| 313 473 295 57.2 33.2 119 20.5 28.6
19| 40.6 | 20.5| 33.2 31.1] 252 220 350 51.6 763 88.3 | 20.5 | 28.6
20 38.1 20.5 33.2 31.1 20k 124 252 48.7 1,570 69.2 20.5 28.6
21 35.7 18.4 35.7 31.1 169 84,0 149 L8.7 1,190 57.2 20.5 28.6
22| 35.7 16.6 33.2 858 k9 63.2 108 L34 1,040 8.7 20.5 26.5
28| 35.7 16.6 31.1 |22,670 136 51.6 8.0 40.6 350 L34 20.5 26.5
24| 35.7 18.4 | 31.1| 7,380 124 43.h 72.4 38.1 227 k0.6 | 20.5 244
25| 35.7 22,2 35.7 | 3,310 108 66.0 66.0 35.7 183 33.2 18.% 2.4
26| 35.7 | 213 35.7 | 4,170 97.8 79.8 63.2 35.7 108 31.1 16.6 | 26.5
27| 33.2 97.8 | 35.7 | 1,487 92.9 38.1 60.0 35.7 75.6 28.6 | 16.6 | 28.6
28 31.1 | 197 33.2 572 8k.0 k5.9 57.2 ho.6 66.0 66.0 16.6 28.6
29 31.1 31.1 205 5.6 8.7 Sy 3.4 190 84,0 | 184 | 31.1
30| 31.1 33,2 183 69.2 35.7 72.4 38.1 79.8 75.6 | 18.4 | 31.1
81| 31.1 33.2 72.4 . 204 35. 79.8 31.1
Sum 1,196.8 b,671.7 5,037.7 3,215.2 4,068.5 1,048.9
1,035.4 1,5680.3 2h,125.4 6,590.2 7,317.1 1,125.7
Current Year 1949 Period 1924-1949
Acre-Feet
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 1938-1549
Jen. 2.10 | 1.90 | # u3.h | # | 28.6 33.4| 2,050 14,459 1hk,110 0 2,550
Feb. .33 | 1.71 | 26 540 #1 16.6 k2.7) 2,370 10,173 98,520 0 1,685
Mar. 3.15 | 1.94 1 197 # 31.1 51.0| 3,130 10,557 95,740 52.0 | 10,322
Apr. 17.29 | 1.8k | 23 |26,2k0 # 2L,k 1,390 82,660 14,548 82,660 56.4 | 12,307
May 9.71 | 2.%0 | 11 | 7,030 # 69.2 778 47,850 42,581 |* 253,000 3,200 32,598
June 6.14 | 1.84 | 11 [ 1,860 # | 2k 168 9,990 36,835 192,000 1,620 | 27,55k
July 5.71 | 1.87 4 | 1,410 #| 265 213 13,070 19,491 100,000 228 13,406
Aug. 5.18 | 2.00 | 10 893 # 35.7 10k 6,380 31,803 260,180 81.0 50,939
Sept. 6.86 | 1.97 | 19 | 2,660 # | 33.2 244 | 14,510 90,841 600,000 3,310 | 61,752
Oct. 6.43 | 1.90 | 1k | 2,170 # 28.6 131 8,070 66,330 673,070 1,710 26,755
Nov. 3.2 | L.71 | 2 190 # | 16.6 37.5| 2,230 22,651 2L8,590 246 3,645
Dec. 3.08 | 1.77 3 183 # 20.5 33.8| 2,080 16,041 198,160 46.0| 2,607
Yearly| 17.29 | 1.71 26,240 16.6 269 |194,390 376,310 | 1,350,300 | 101,800 [2k6,120

# Various days of the month # Partly estimated




WATER BULLETIN NUMBER 19— INTERNATIONAL BOUNDARY AND WATER COMMISSION £y

RIO GRANDE NEAR ZAPATA, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch, located
about 3 miles below the town of Zapata, Texas, 7.5 miles northeast of Guerrero, 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 Bl Paso, Texas. Zero of the gage is at mean sea
level, U.8.C. & G.S. datum.

RECORDS: Based on 63 meter measurements during the year, 52 by the United States Section
and 11 by the Mexican Section of this Commission and continuous record of gage heights.
Computations by shifting channel methods. Records available: January 1932 to December
31, 1949.

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

EXTREME FLOWS: The greatest recorded flow was on September 4, 1932, when the gage height
wag 262.07 feet and the flow was 261,000 second-feet. The lowest flow recorded was on
June 23, 1948, when the gage height was 219.12 feet and the flow was 491 second-feet.

Mean Daily Discharge in Second-Feet 199 —— Annual and Period Summary
Day| Jan. Ileb. I March | April May June July Aug. Sept. ‘ Oct. | Nov. Dec.
1| 1,900 | 2,130 10,200 2,5%0 7,540 2,440 3,640 7,910 3,090 4,840 | 4,570 | 2,920
2| 1,870 | 2,130 | 7,180 | 2,420 | 6,930 | 2,550 2,780 7,100 | 3,360 4,590 | 4,190 | 3,720
8| 1,860 | 2,170 | 5,680 2,720 7,060 2,430 2,480 5,830 |* 3,350 4,350 | k,0k0 | 7,620
4| 1,860 | 2,310 |%5,160 | 2,420 | 5,730 | 2,170 4,970 6,750 |* 3,600 4,250 | 3,840 | 3,650
6| 1,83 | 2,270 |*4,880 | 2,340 | 4,770 | 2,020 14,170 7,110 | 3,400 4,200 | 3,750 | 2,870
6| 1,790 | 2,220 |#4,650 | 2,400 | 5,100 | 1,950 3,590 4,570 | 3,170 4,150 | 3,800 | 2,800
7| 1,780 | 2,240 |[#4,350 | 2,330 | 15,000 | 1,960 2,870 5,970 | 3,800 4,090 | 3,770 | 2,830
8| 1,760 | 2,390 |#4,1k0 | 2,210 | 11,700 | 1,870 2,500 9,840 | 2,860 4,0k0 | 3,740 | 2,810
9| 1,750 [*2,470 | 3,990 | 2,120 | 7,680 | 14,100 2,780 18,800 | 2,520 5,060 | 3,680 | 2,870

10 | 1,740 |*2,260 | 3,780 | 2,090 | 6,170 | 35,400 2,470 20,000 | 2,k10 5,760 | 3,650 | 2,760

2,370 L,190 | 3,620 | 2,770

11| 1,720 |*2,190 | 3,590 | 2,020 | 9,540 | 15,900 | 3,930
)7 el 3 , ) . ) 17,000 | 2,460 | k4,200 | 3,560 | 3,250

12| 1,910 |*2,090 | 3,580 | 2,020 | 12,300 [ 9,090 2,210
18 | 2,250 |#2,0h0 | 3,520 | 2,050 | 9,810 | 6,790 1,760 12,400 | 2,380 5,320 | 3,450 | 3,150
14 | 2,210 |[#2,140 | 3,10 | 2,010 | 8,610 | k4,960 1,580 11,700 | 2,420 5,740 | 3,370 | 3,020
15 | 2,160 |*2,190 | 3,370 1,970 4,550 8,920 1,520 11,200 2,400 4,720 | 3,360 | 3,010
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16 | 2,150 | 2,320 | 3,260 1,870 4,250 | 10,700 2,320 |* 10,100 3,570 3,850 | 3,360 | 2,860
17| 2,1k0 | 2,340 | 3,230 1,820 4,020 6,380 3,hb00 |[* 9,990 | 11,600 3,570 | 3,380 | 2,770
18 | 2,140 | 2,310 | 3,150 1,850 3,670 5,030 2,730 |* 9,k00 | 16,900 3,360 | 3,430 | 2,730
19 | 2,10 | 2,330 | 3,020 1,820 3,580 4,020 2,350 |[* 8,000 | 1k,600 3,230 | 3,k00 | 2,690
20 | 2,110 | 2,350 | 3,110 2,020 3,490 3,720 2,560 |* 6,500 | 18,k00 3,150 | 3,260 | 2,660
21| 2,080 | 2,390 | 3,270 | 13,800 | L,160 | 3,390 2,220 |* 5,890 | 13,300 3,070 | 3,280 | 2,700
22| 2,090 | 2,k50 | 3,320 | 8,410 4,020 | 3,060 1,720 |* 5,300 [ 11,500 3,160 | 3,200 | 2,660
23| 2,070 | 2,720 | 3,250 | 7,000 | 3,390 | 2,790 1,640 |* k,900 | 7,630 3,460 | 3,250 | 2,600
24 | 2,060 17,000 | 3,260 | 31,k00 3,130 2,520 1,520 |* 4,630 6,370 5,330 | 3,080 | 2,560
25 | 2,060 |32,700 | 3,120 | 65,400 3,170 5,040 1,480 |* 4,900 5,780 5,990 | 2,880 | 2,520
26 [ 2,140 23,900 | 2,950 | 60,700 | 3,170 | 4,020 1,510 |* 5,150 [ 5,610 5,040 | 2,820 | 2,560
27 | 2,160 |51,600 | 2,860 | 27,300 2,970 2,710 1,k70 |* 4,310 5,260 15,700 | 2,880 | 2,630
28 | 2,2k0 (23,700 | 2,920 | 15,000 2,760 2,850 6,960 |[* L,160 5,060 13,600 | 2,930 | 2,590
29 | 2,260 2,720 | 9,310 | 2,640 | 7,820 | 26,300 |* 3,980 | 5,250 9,280 | 2,870 | 2,520
80 | 2,220 2,650 | 12,200 | 2,990 | 5,540 | 11,500 3,700 | 5,120 6,630 | 2,910 | 2,550
81| 2,090 L 2,480 2,690 L 10,100 3,k00 5,240 2,610
m 201,350 333,560 182.1k0 *281,790 163,060 92,260
62,5%0 120,050 176,590 123,030 179,54 103,320
Current Year 1949 Period 1932-1949
Acre-Feet
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 hg3g_ 1949

Jan. 220.70(220,34 | 13 2,280 | 11 1,720 | 2,020 124,000 | 189,598 [* L84, 450 106,000 | 169,792
Feb. 233,89 [%20,58 | 27 60,300 | 13 |* 2,000 | 7,190 399,000 | 172,899 399,000 106,000 | 167,083
Mar. 203,431220.78| 1 12,300 | 31 | 2,430 | 3,870 | 238,000 | 167,949 | 292,000 106,000 | 161,917

Apr. 240.76|220.34 | 25 9%,100 | 20 1,730 |11,100 | 662,000 | 177,054 662,000 65,200 | 183,066
May 224 ,481220.75 | 7 15,900 | 31 2,430 | 5,700 350,000 | 305,591 682,000 81,800 | 314,808
June 229,50(220.41 | 10 40,800 8 1,820 | 6,070 361,000 | 366,470 | 1,517,000 59,000 | 327,167
July 228.81|220.14 | 29 37,100 | 27 1,430 | 3,970 24k,000 | 349,167 | 1,238,000 92,300 | 389,192
Aug. [¥230.70|221.0% | 11 |* 48,000 | 31 3,270 [*9,090 [* 559,000 | 327,298 [* 721,000 108,000 | 385,583
Sept. | 225.85(220.69| 20 | 22,000 |13 2,310 | 5,980 | 356,000 762,699 | 2,895,330 76,400 | 56k,700

oct. 225.13|220.96| 27 19,200 | 22 2,970 | 5,260 323,000 | 590,430 | 2,396,440 135,000 | 511,000
Nov. 221.64|220.90| 1 h,oko | 26 2,740 | 3,440 205,000 | 237,530 748,020 123,000 | 214,167
Dec. 222,95|220.78| 3 10,000 | 29 2,¥70 | 2,980 183,000 | 199,620| 591,380 116,000 | 173,500

Yearly| 240.76|220.14 94,100 1,430 | 5,530 [&,00k,000 |3,846,305 | 8,038,070 | 2,231,000 [3561,975
* Partly eatimated




38 WATFR BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

SPECIAL STATIONS BELOW ZAPATA IN 1948

During June 1948 seven special gaging stations on the Rio Grande and tributary drains
below Zapata were operated in conjunction with an investigation of dry weather losses and
gains in this reach of the river channel. The name and a brief description of each of these
stations follows:

CHAPENO STATION on the Rio Grande near the village of Chapefio, 27.2 river miles below
Zapata gaging station and 974.7 river miles below American Dam at El Paso, Texas.

RANCHERTAS DRAIN enters the Rio Grande from the Mexican side 57.2 river miles below
Zapata gaging station and 1,004.7 river miles below the American Dam at Bl Paso, Texas.

LOS FRESNOS DRAIN from Mexico enters the Rio San Juan channel a short distance above
its confluence with the Rio Grande, such confluence being 59.9 river miles below Zapata gag-
ing station and 1,007.4 river miles below the American Dam at El Paso, Texas.

RIO SAN JUAN channel .4 mile above Camargo Ferry in Mexico, several miles above the
confluence with the Rio Grande and above the Los Fresnos Drain. The Rio San Juan enters the
Rio Grande 59.9 river miles below Zapata gaging station and 1,007.4 river miles below Amer-
ican Dam at El Paso, Texas.

PUERTECITOS DRAIN enters the Rio Grande from Mexico 7.3 river miles below Rio Grande
City Station and 1,022.6 river miles below the American Dam at E1 Paso, Texas.

ESTERITO DRAIN enters the Rio Grande from Mexico 51.5 river miles below Rio Grande City
Station and 1,066.8 river miles below the American Dam at El1 Paso, Texas.

ANZALDUAS STATION on the Rio Grande near Mission, Texas, 59.5 river miles below Rio
Grande City Station and 1,074.8 river miles below the American Dam at El Paso, Texas.

Frequent current meter measurements by wading were made at all of the above stations.
Records of gage height were collected by continuous recorders at all of the above stations
except as follows: At Rancherias and Los Fresnos drains gage readings were observed and re-
corded every hour. At Rio San Juan the flow was very uniform ard was interpolated between
frequent meter measurements.

In addition to the drains named above there were five others in this same reach, none
of which flowed any water during the days listed below.

The first four stations named hereunder all lie between Zapata Station and Rio Grande
City Station on the Rio Grande. In this reach the stations were operated between June 3 to
11. The last three stations named hereunder all lie between Rio Grande City Station and An-
zaldias Dam site. In this reach the stations were operated between June 14 and 22, except
Esterito Drain which was also operated during the earlier period.

Mean Daily Discharge in Second Feet — June 1948
Chapefio Draing Tributary to the Rio Grande Anzalddas

ot Station Rancherf{as Llos Fresnos | Rio San Juen J Puertecitos Esterito Station
1
2
3 * 23,7 * 16,2
4 1,520 21.2 4.6 21.2 * 29.0
5 1,560 T4 1.4 20.5 10.6
6 | 1,60 | 9.2 * .7 20.8 71
7 1,380 8.5 * 4 21.2 4.6
8 1,430 8.1 2 g 28.3 hg.s
9 1,800 13.4 T 18. .
10 eo | i | ke 222 5216

11 * 1,490 * 23,3 69.6
12
13
14 * 17.3 618
15 J 23.7 551 AJ
16 83.6 321
17 1hb 305 892
18 315 223 1,080
19 378 98.9 1,070
20 305 234 1,160
21 332 918
22 95k
23
24

25 i | ]

* Partly egtimated



WATER BULLETIN NUMBER 19 — {INTERNATIONAL BOUNDARY AND WATER COMMISSION 39

RIO ALAMO AT CD. MIER, TAMAULIPAS

DESCRIPTICN: Water-stage recorder and cable with sit-down cable car and reinforced concrete
weir for measurement of flows up to 177 second-feet, located about 3.1 miles above the
confluence of the Rfo Alamo with the Rio Grande and .6 mile west of Ciudad Mier, Tamauli-
pas, 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. Zero of the gage is 187.04 feet
above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 43 meter measurements during the year, the welr discharge tables at low
flows, and a continuous record of gage heights. High flow computations by shifting chan-
nel methods. 32 meter measurements were made to define low flow records during the period
of construction of a bridge between the gage well and weir from March 18 to April 22,
1949, Records available: July 1, 1923 to December 31, 1949.

REMARKS: The flow of this spring-fed stream is modified by small storage and irrigation di-
versions above this station.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 144,800 second-feet on September 11,
1948 with a gage height of 33.56 feet. Min. dry at times during all years of record ex-

cept 1934 and 1935.
Average Flow in Second-Feet

Daily: Max. 87,230 Sept. 11, 1948 Min. frequently dry
Monthly: Max. 5,170 Sept. 1648 Min. frequently dry
Yearly: Max. 505 1944 Min. 16.4 1929
Mean Daily Discharge in Second-Feet 1949 —— Annual and Period Summary
Day| Jan. Feb. March | Aprit May June July Aug. Sept. Oct. Nov. Dec
1| 18.7 10.6 | 33.9 12.7| sk.7 21.5 L2 10.6 452 13.1 | 21.6 | 18.7
2| 18.7 10.6 | 27.9 13.8| 5k.7 18.7 2.5 13.1 | 3,530 8.1 | 13.1 18.7
3| 215 10.6 | 27.9 3.4 51,2 10.6 2.5 10.6 319 8.1 | 10.6 | 21.5
4| 215 10.6 24,7 20.8 47.3 10.6 18.7 6.0 S5h.T7 6.0 8.2 21.5
5| 18.7 10.6 | 21.5 24,0/ 43.8 10.6 37.1 4.2 18.7 4.2 8.1 | 21.5
[ 18.7 13.1 21.5 2k .4 13.8 10.6 15.9 8.1 8.1 Lh.2 8.1 21.5
7| 15.9 13.1 21.5 26.5 40.6 8.1 8.1 54.7 6.0 L.2 8.1 21.5
8 15.9 13.1 18.7 29.7 43.8 8.1 6.0 37.1 6.0 L.2 8.1 21.5
9| 15.9 13.1 18.7 26.1 k0.6 | 171 b2 15.9 2.5 2.5 8.1 | 21.5
10 | 15.9 13.1 18.7 19.4] 58.6 | 579 27.9 8.1 30.7 2.5 8.1 | 21.5
11| 15.9 | 13.1 18.7 19.4|3,210 120 8L.8 6.0 40.6 2.5 8.1 18.7
12| 15.9 | 13.1 18.7 18.4|5,120 27.9 18.7 L.2 15.9 2.5 8.1 15.9
18| 10.6 | 13.1 | 21.5 16.2(1,210 18.7 13.1 b2 10.6 1.1 6.0 15.9
14| 10.6 | 10.6 | 18.7 16.2| 196 15.9 8.1 2.5 8.1 1.1 6.0 | 15.9
15 8.1 10.6 21.5 16.6| 131 27.9 150 2.5 6.0 1.1 6.0 15.9
16 8.1 | 10.6 | 2k 22.2|  99.6 | 109 710 2.5 6.0 1.1 6.0 | 15.9
17 8.1 | 10.6 | =21.5 19.4  84.8 ok ,7 179 2.5 6.0 1.1 8.1 15.9
18 8.1 10.6 21.5 20.8| 75.9 13.1 37.1 2.5 6.0 1.1 8.1 15.9
19 8.1 | 13.1| 23.0 24,0  67.1 10.6 18.7 1.1 236 0 8.1 15.9
20 8.1 13.1 24,0 23.7 59.0 10.6 10.6 1.1 918 o] 8.1 15.9
21 10.6 13.1 24,0 18.0 54.7 8.1 6.0 o} 286 0 8.1 15.9
22 10.6 13.1 23.7 | *1,700 51.2 8.1 4.2 o] 152 5L.7 10.6 15.9
23| 10.6 13.1 19.4 | 4,100 47.3 6.0 2.5 0 2k,7 18.7 15.9 13.1
24| 10.6 | 13.1| 17.7 | 3,500 43,8 6.0 2.5 0 13.1 4.2 15.9 15.9
25 10.6 13.1 20.8 | 5,260 40.6 6.0 2.5 o} 8.1 2.5 15.9 13.1
26 10.6 | 978 20.1 | 1,630 63.2 6.0 2.5 o} 8.1 1.1 18.7 13.1
27 10.6 | 530 19.1 305 40.6 6.0 1.1 [¢] 222 1.1 18.7 13,1
28 10.6 61.% 1.5 89.7| 30.7 6.0 1.1 51.2 202 1.1 18.7 13.1
29 10.6 13.1 67.1 27.9 6.0 1.1 15.9 47.3 | 784 18.7 13.1
80| 10.6 18.% 59.0 247 4.2 1.1 8.1 21.5 | 292 18.7 15.9
81| 10.6 13.8 24,7 1.1 k.2 54,7 15.9
Sum 1,871.9 17,136.5 1,289.6 276.9 1,282.8 529.3
399.6 653.4 11,181.9 1,382.9 6,665.7 334.6
Current Year 1949 Period 1924-1949 AcreF
Extreme Gage Extreme Second-Feet Average | Topal Acre-Feet cre-Feet
Month Feet High Low Second- Normal
High Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum [1938-1949
Jan. 1.6 | 1,48 | # 21.5 # 8.1 12.9 793 4,808 34,920 0 1,859
Feb. 5.77 | 1.51 | 26 | 2,320 # 10.6 66.9 3,710 3,403 25,550 67.2 953
Mar. 1.61 1 L40.6 | 29 13.1 21,1 1,300 3,446 19,830 64.0 2,753
apr. | 14.76 25 |14,160 #| 2.7 |51 33,990 6,931 33,990 86.0 6,154
May 11.81 | 1.67 | 12 | 8,900 # | 2u7 | 361 22,180 | 16,120 |* 137,000 209 11,617
June 4.ho | 1.41 | 10 | 1,120 # k.2 3.0 | 2,560 | 14,313 83,240 0 11,375
July 4.ko 16 | 1,1%0 30 [} L6 2,7%0 8,061 37,590 229 4,609
Aug. 2.62 28 153 # 0 8.9 skg 16,759 194,200 0 29, 600
Sept. | 10.30 | 1.35 | 2 | 7,950 # 1.1 | 222 13,220 39,814 307,900 |* 135 48,816
oct. 7.18 29 | 3,780 # 0 1.k | 2,540 15,078 51,620 5} 15,67k
Nov. 1,78 | 1.4 1 30.7 # 6.0 11.2 664 4,003 21,940 o} 1,855
Dec. 1.67 | 1.54 3 24,7 # 13.1 17.1.| 1,050 4,013 15,000 12k 1,954
Yearly| 14.76 14,160 0 118 85,296 |136,749 366,826 |11,908.7 137,219

# Various days of the month * Partly estimated



40 WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT ROMA, TEXAS

DESCRIPTION: Water-stage recorder at international bridge between Roma, Texas, and San
Pedro, Tamaulipas, 992.0 river miles below the American Dam at El Paso, Texas, and 14.9
river miles above the confluence of the Rio San Juan from Mexico. Zero of the gage
145.93 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 194 meter measurements during the year from bridge, 185 by the Mexican
Section and 9 by the United States Section of this Commission, and a continuous record of
gage heights. Computations 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
1949. Gage-height records 'are available for January, February, and March 1914.

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

EXTREME FLOWS: The greatest recorded flow was on September 5, 1932, when the gage height
was 35.4 feet and the flow 203,000 second-feet. The lowest flow recorded was on June 23,
1948 when the flow was 526 second-feet at a stage of -1.21 feet.

is

Mean Daily Discharge in Second Feet 199 —— Annual and Period Summary
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Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1,820 | 2,110 [12,110 | 2,490 | 10,030 | 2,400 4,480 8,480 3,140 4,590 | 5,050 | 2,880
1,790 | 2,210 | 8,260 2,690 7,100 2,200 3,180 7,350 8,190 4,550 | &,520 | 2,850
1,790 | 2,220 | 6,530 | 2,550 | 7,450 | 2,300 2,550 6,360 4,870 4,380 | L,270 | 6,360
1,760 | 2,260 | 5,720 | 2,610 | 6,750 | 2,210 4,060 6,500 3,990 4,380 | 4,060 | 5,610
2,270 | 5,230 | 2,300 | 5,5k0 | 1,970 4,060 7,130 3,990 4,410 | 3,920 | 3,k20

1,730 | 2,180 | 4,770 | 2,230 | 4,770 | 1,840 4,130 5,540 3,600 4,380 | 3,920 | 3,010
1,730 | 2,150 | k,520 | 2,320 | 10,910 1,840 3,150 5,160 4,130 4,380 | 3,920 | 3,090
1,680 | 2,170 | k,270 | 2,300 | 13,14 | 1,880 2,590 9,750 3,330 4,380 | 3,810 ; 3,010
1,660 | 2,330 | 4,030 | 2,150 | 8,720 [ 5,510 2,300 | 19,000 2,710 4,410 | 3,640 | 2,940
10 | 1,700 | 2,500 | 3,920 | 2,050 | 7,030 | 34,750 3,640 19,070 2,600 6,710 | 3,640 | 2,890
11| 1,690 | 2,510 | 3,710 1,960 | 11,690 | 20,520 3,120 ko,610 2,530 5,440 | 3,670 | 2,840
12 1:?20 2:hoo 3,600 | 1,940 | 18,820 | 10,100 3,270 | 20,3k0 2,590 L,2k0 | 3,570 | 2,890
18 | 2,020 | 2,280 | 3,670 | 1,960 | 11,730 | 7,450 2,020 | 12,610 2,40 4,130 | 3,460 | 3,380
14 | 2,220 | 2,130 | 3,570 | 1,9%0 | 9,960 | 5,830 1,740 | 11,370 2,290 6,000 | 3,320 | 3,160
16 | 2,130 | 2,210 | 3,530 1,800 | 6,360 | 4,630 2,180 | 11,190 2,350 5,830 | 3,320 | 3,090

16 | 2,090 | 2,330 | 3,440 1,850 4,590 | 11,760 3,470 10,030 2,610 4,380 | 3,330 | 3,020
17| 2,080 | 2,460 | 3,270 | 1,820 | 4,380 | 7,880 | 3,88 | 10,1b0 | 8,300 | 3,850 | 3,bko | 2,870
2,020 | 2,330 | 3,230 | 1,780 | 3,960 | 5,79 | 3,10 | 9,220 | 16,320 | 3,600 | 3,b90 | 2,820
19| 1,960 | 2,270 | 3,0b0 | 1,770 | 3,710 | k480 | 2,700 | 7,800 [ 13,990 | 3,b90 | 3,520 | 2,720
20 | 2,060 | 2,290 | 2,9% | 1,660 | 3,530 | 3,810 2,150 6,390 | 22,1k0 3,300 | 3,b00 | 2,770

21| 2,030 | 2,310 | 3,110 | 7,350 | 3,490 | 3,600 2,480 5,650 | 16,250 3,160 | 3,280 | 2,770
22 2iogo 213&0 3:2ho 11,900 4,660 3,230 1,960 5,400 12,540 3,780 | 3,340 | 2,730
28 | 2,070 | 2,300 | 3,230 | 67,800 | 3,740 | 2,900 1,640 4,980 8,510 L,k10 | 3,360 | 2,610
24 | 2,060 [*6,430 | 3,270 | 68,160 3,350 2,630 1,560 4,700 7,030 k,690 | 3,300 | 2,600
26 | 2,030 [*31,710 | 3,220 | 66,390 3,190 2,390 1,450 L, 770 6,390 5,720 | 3,060 | 2,630
26 | 2,110 (28,290 | 3,120 | 81,930 | 3,170 | 6,500 1,380 5,230 6,290 5,610 | 3,010 | 2,670
27 2:1&0 44,500 2:970 L4, 1lo 3,010 3,140 1,390 k,770 5,760 9,820 | 3,000 | 2,670
28 | 2,140 |39,200 | 2,970 | 19,280 2,800 2,550 1,390 L,k50 5,720 15,220 | 3,040 | 2,720

©OI® oo
-
<
ht)
N
=3

29| 2,160 2,800 | 11,440 | 2,630 | 4,200 | 23,480 4,060 5,300 | 15,750 | 2,950 | 2,690
30| 2,210 2,650 | 10,770 | 2,730 | 7,700 | 12,150 | 3,810 | 5,090 | 10,060 | 2,860 | 2,620
31| 2,150 2,530 2,860 10,660 3,780 6,210 2,730
202, 690 131,k20 177,990 285,600 175,260 95,060
Sum 60,510 0 126,560 ’ 195,800 ’ 121,350 195,290 106,470
Current Year 1949 Period 1924-1949
Acre-Feet
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 [1938-1949
Jan. A6 |- 10 | 13 2,260 9 1,660 1,950 120,000 20k,511 467,400 103,600 169,000

Feb. 16.90 .23 | 28 | 57,920 1 | 2,080 7,240 402,000 | 179,862 402,000 107,000 | 165,842
Mar. T.41 .59 1 | 16,670 31 | 2,450 4,080 251,000 | 175,368 325,500 99,000 | 165,658
Apr. 22.67 |- .10 | 26 | 98,530 |21 | 1,630 (14,380 | 855,700 | 192,612| 855,700 64,250 | 200,489
May 8.63 .62 | 12 | 22,180 30 | 2,520 6,320 388,400 | 3L8,596 706,300 91,320 | 337,710
June | 13.12 | .03 | 10 | 43,080 7 |1,810 |5,930 | 353,000 386,520 | 1,586,000 53,990 | 343,883
July 11.19 |- .33 | 29 | 34,040 | 26 | 1,380 | 3,910 240,700 | 338,301 | 1,217,000 9k,100 | 397,375
Aug. 13.68 | 1.35 | 11 | L4,850 31 | 3,600 9,210 566,600 | 351,738 |2 90L,000 109,400 | 410,533
Sept . 8.53 .36 | 20 | 24,830 14 | 2,250 6,510 387,400 | 732,829 | 3,048,000 69,900 | 626,159

Oct. 6.92 .85 | 28 | 17,730 22 | 3,120 5,650 347,600 | 573,006 | 3,372,000 137,700 | 540,04l
Nov. 2.40 .19 1 5,330 30 | 2,810 3,550 211,200 | 245,441 736,000 126,800 | 217,566
Dec. 3.94 .56 3 8,690 25 | 2,590 3,070 188,600 | 208,027 565,100 114,000 | 173,534
Yearly| 22.67 |- .33 98,530 1,380 5,960 4,312,200 (3,936,811 | 8,098,000 £,227,000 B,747,790

? Estimated * Partly estimated
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CONTRIBUTIONS FROM RIO SAN JUAN
Above Rio Grande City Station

DESCRIPTION: The discharge reported below passed through Marte GSmez Reservoir and reached
the Rio Grande at or above the confluence of the R{o San Juan which is 7.9 river miles
above the Rio Grande City gaging station, and 1,007.4 river miles below the American Dam
at El Paso, Texas. The flow consisted of small seepage through the bank near the dam
which was measured by weir, discharges over the spillway which were determined by the dis-
charge rating curve of the spillway, and wastes from canals of the first unit. In addi-
tion to the flows reported below, there was an undetermined amount of waste water from
drains which entered the Rio Grande from Mexico. Marte Gmez Reservoir is located on the
Rfo San Juan 12.4 river miles above the confluence with the Rio Grande. The zero of the
reservoir gage is 7.84 feet above mean sea level, U.3.C. & G.S. datum.

RECGRDS: Based on meter measurements and weir and spillway discharge curves. Records furn-
ished by the Department of Agriculture and Livestock of Mexico. Records available: Jan-
uary 1946 to December 31, 1949.

REMARKS: In 1949, from April 27 to June 1, inclusive, 118,400 acre-feet of water passed
over the spillway of the dam, with a maximum mean daily discharge of 6,640 second-feet and
a gage height of 251.97 feet occurring May 13.

Mean Daily Discharge in Second-Feet 19499 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 7.4 15.9 | 7.1 7.4 996 150 9.2 8.1 8.1 8.8 4.6 4.6
2| 7.4 15.9 | 7.1 7.4 996 8.8 9.2 8.1 8.1 8.8 4.6 4.6
8| 7.4 15.9 | 7.1 7.4 996 8.8 9.2 8.1 8.1 8.8 4.6 4.6
4| 7.4 15.9 | 7.1 7.4 855 8.8 9.2 8.1 8.1 8.9 4.6 4.6
5| 7.k 15.9 7.1 7.4 713 8.8 9.2 8.1 8.1 8.8 4.6 4.6
6| 7.k 15.9 | 7.1 7.4 290 8.8 9.2 8.1 8.1 8.8 4.6 4.6
7| T4 159 | 7.1 7.4 290 8.8 9.2 8.1 8.1 8.8 4.6 4.6
8| 7.4 15.9 | 7.1 7.4 855 8.9 9.2 8.1 8.1 8.9 4.6 4.6
9| 7.8 15.9 | 7.4 7.4 713 8.8 9.5 8.1 8.5 8.8 ') 4.6
10| 7.8 15.9 | 7.4 7.4 431 8.8 9.5 8.1 8.5 8.8 5.0 4.6
1| 7.8 15.9 | 7.4 7.k | 1,560 8.8 9.5 8.1 8.5 8.8 k.9 4.6
12| 7.8 15.9 T4 T7.% 6,070 8.8 9.5 8.1 8.5 8.9 5.0 4.6
18| 7.8 15.9 T4 7.4 6,640 8.8 9.5 8.1 8.5 8.8 k.9 4.6
14| 7.7 15.9 | 7.k 7.4 | 5,540 8.8 9.5 8.1 8.5 8.8 5.0 L.6
15| 7.8 15.9 | 7.k 7.4 | 4,590 8.9 9.5 8.1 8.5 8.8 k.9 4.6
16| 7.8 15.9 | 7.4 T7.% | 3,350 8.8 9.5 8.1 8.5 8.9 5.0 4.6
17| 7.8 15.9 Tk Tk 2,900 8.8 9.5 8.1 8.5 8.8 k.9 4.6
18| 7.8 15.9 7.4 7.4 2,480 8.8 9.5 8.1 8.5 8.8 k.9 k.6
19| 7.8 15.9 | 7.k 7.4 | 2,060 8.8 9.5 8.1 8.5 8.8 5.0 4.6
20| 7.7 15.9 7.5 T.h 1,770 8.8 9.5 8.1 8.5 8.9 4.9 4.6
21| 7.8 15.5 | 7.4 7.4 | 1,700 8.8 9.5 8.1 8.5 8.8 b.9 4.6
22| 7.8 15.5 | 7.4 7.% | 1,630 8.9 9.5 8.1 8.5 8.8 5.0 4.6
23| 7.8 15.5 | 7.4 7.4 1,560 8.5 9.5 8.1 8.5 8.9 k.9 4.6
24| 7.8 155 | 7.4 7.1 | 1,k20 8.5 9.5 7.8 8.5 8.5 4.9 4.2
25| 7.8 15.5 | 7.4 7.1 1,280 8.5 9.5 7.8 8.5 8.5 5.0 4.2
26| 7.7 15.5 7.4 7.1 996 8.5 9.5 7.8 8.5 8.5 .9 4.2
27| 7.8 15.5 | 7.4 | 290 1,420 8.5 9.5 7.9 8.5 8.5 5.0 b2
28| 7.8 155 | 7.4 | 85 996 8.5 9.5 7.8 8.5 8.5 L9 4.2
29| 7.8 7.4 855 855 8.5 9.5 7.8 8.5 8.5 k.9 4.2
80 | 7.8 7.4 996 572 8.5 9.5 7.8 8.5 8.5 5.0 k.2
81| 7.7 7.5 290 9.6 7.9 8.5 k.2
Sum 42,0 3,187.5 Lo3.1 248.9 271.0 139.4
238.2 227.2 56,814 292.2 251.8 145.5
Current Year 1949 Period  1946-1949
Extreme Gage ¢ Extreme Second-Feet Average | Total Acre-Feet
Month Feet @ High Low Second- :ve' = —
High Low | Day Day Feet | Acre-Feet Averag M M
Jan. | 250.39 | 249.87 | # 7.8 # 7.4 7.7 k72 8,81k 33,680 L2
Feb. 2h9.87 | 248.75 | # 15.9 #| 155 15.8 877 5,702 20,920 453
Mar. | 249,18 | 248.62 | # 7.5 4 7.1 7.3 k51 2,135 7,390 345
Apr. 250.69 | 247.80 | 30 996 # 7.1 106 6,320 2,446 6,320 Lot
May 251.97 | 250.52 | 13 | 6,640 # | 290 1,830 112,700 28,621 112,700 500
June | 250.49 | 248.16 | 1 150 # 8.5 13.4 800 688 859 L69
July | 248.10 | 246.62 | 31 9.6 # 9.2 9.4 580 627 722 550
Aug 246.55 | 2uk.65 | # 8.1 # 7.8 8.0 Lok 22,119 86,850 306
Sept. | 244.62 | 243.34 | # 8.5 # 8.1 8.4 499 56,970 203,800 k52
Oct. 243,34 | 241,93 | # 8.9 # 8.5 8.7 538 48,517 192,600 300
Nov. 2u2.65 | 2h2.k9 | # 5.0 # 4.6 4.8 289 18,244 71,940 289
Dec . 2o hg | 242,26 # 4.6 # 4.2 k.5 276 1,728 5,910 276
early| 251.97 | 242.26 6,640 k.2 172 124,296 196,611 478,965 67,851

@ Water-surface elevations in Marte Gémez Reservoir Mean daily # Various days of the month
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DESCRIPTION

¢ Wa
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RIO GRANDE NEAR RIO GRANDE CITY, TEXAS

ter-stage recorder and

cable with stand-up cable car

and winch,

located

about 4 river miles below Ric Grande City, Texas, 3.7 miles northeast of Camargo, Tamauli-

pas, 7.9

riv

er miles

sea level, U.8.C. & G.S. datum.

RECORDS: Based on

below the confluence
1,015.3 river miles below the American Dam at K1 Paso, Texas.

of the Rio San Juan with the Rio Grande and

Zero of the gage is at mean

117 meter measurements during the year, 105by the United States Section

and 12 by the Mexican Section of this Commission and a continuous record of gage heights.

Computations by shifting channel methods.

September 1016;
August and September 1920;

September and October 1917;

Records available: May, June, and October 1914;
September and October 1919;

October 1918;
June 1922; September 1923; January 1924 through December 1949.

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

EXTREME FLOWS:

157.4 feet and the flow was 198,800 second-feet.

The greatest recorded flow was on September 5, 19832 when the peak stage was

Mean Daily Discharge in S d-Feet 1549 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,920 | 2,200 16,500 | 2,550 | 11,600 | 2,820 5,970 8,780 3,210 4,480 | 5,680 | 2,790
2| 1,880 | 2,220 | 8,930 | 2,690 | 8,340 | 2,480 3,840 7,560 6,560 4,380 | k,700 | 2,760
8| 1,880 | 2,250 | 6,680 | 2,560 | 7,610 | 2,530 2,840 6,730 6,330 4,270 | 4,290 | 3,960
4| 1,870 | 2,240 | 5,800 | 2,810 | 7,120 | 2,380 2,740 5,590 4,010 4,230 | k,000 | 6,190
5| 1,890 | 2,330 | 5,330 | 2,560 | 5,920 | 2,150 4,590 6,520 3,940 4,290 | 3,800 | 3,980
6| 1,840 | 2,310 | 4,860 | 2,400 | 5,080 1,980 |* 3,980 6,730 3,600 4,200 | 3,750 | 3,190
71 1,840 | 2,280 | 4,560 | 2,390 | 6,620 1,850 |® 3,570 4,L60 3,400 4,110 | 3,770 | 2,990
8| 1,810 | 2,310 | 4,420 | 2,400 | 14,100 | 1,920 |(* 2,990 8,150 4,070 4,310 | 3,800 | 2,980
9| 1,800 | 2,360 | 4,260 |* 2,320 | 10,900 | 2,140 |2 2,760 | 14,000 2,800 4,280 | 3,740 | 2,950
10 | 1,800 | 2,500 | 3,990 |® 2,210 | 7,760 |*21,200 |® 3,250 | 16,k00 2,620 5,350 | 3,680 | 2,9%0
11| 1,810 | 2,600 | 3,660 |* 2,100 [ 10,400 |#*25,k00 [* 3,020 | 34,000 2,540 5,820 | 3,650 | 2,910
12| 1,840 | 2,550 | 3,700 |* 2,020 | 22,500 | 10,700 3, 27,300 2,h60 4,ko0 | 3,570 | 2,910
18 | 1,930 | 2,430 | 3,660 |* 2,000 | 17,400 | 8,200 2,430 | 13,200 2,430 4,060 | 3,510 | 3,160
14 | 2,220 | 2,330 | 3,580 [* 1,970 | 13,700 | 6,810 1,960 | 11,300 2,220 5,520 | 3,420 | 3,170
15 | 2,210 | 2,190 | 3,450 [* 1,950 | 11,100 | 5,600 1,810 11,700 2,260 5,890 | 3,260 | 3,010
16 | 2,150 | 2,260 | 3,440 (21,800 | 7,840 | 8,680 3,640 | 11,000 2,320 4,800 | 3,340 | 3,000
17| 2,120 | 2,300 | 3,320 |2 1,830 | 6,610 | 9,640 3,130 10,000 L, 680 3,810 | 3,340 | 2,850
18| 2,100 | 2,300 | 3,300 |* 1,760 | 6,250 | 7,130 3,700 9,700 | 12,600 3,530 | 3,360 | 2,710
19| 2,080 | 2,270 | 3,140 |* 1,750 [ 5,660 | 5,720 2,740 |* 8,570 | 1k&,800 3,350 | 3,360 | 2,600
20 | 2,080 | 2,280 | 3,020 [* 1,760 | 5,280 | 4,390 2,380 7,010 | 19,300 3,220 | 3,340 | 2,700
21| 2,080 | 2,250 | 3,030 2,910 4,980 3,760 2,ko0 6,000 16,500 3,120 | 3,210 | 2,780
22| 2,070 | 2,290 | 3,130 | 12,100 | 5,450 | 3,320 2,340 5,460 | 12,000 3,140 | 3,300 | 2,710
28 | 2,130 | 2,330 | 3,160 |*41,200 5,190 2,940 1,780 5,050 9,320 4,670 | 3,310 | 2,640
24| 2,140 | 3,390 | 3,160 | ¥73,100 k, 340 2,670 1,620 4,690 7,620 3,800 | 3,310 | 2,610
26 | 2,130 |2k,ho0 | 3,220 ,400 | 3,840 | 2,k00 1,500 4,680 6,660 5,100 | 3,150 | 2,600
26 | 2,140 |33,200 | 3,120 | 76,700 | 3,720 | 4,860 1,440 5,170 5,820 5,620 | 2,990 | 2,580
27| 2,200 |40,100 | 3,030 | 65,600 3,730 4,190 1,460 4,930 5,590 6,160 | 2,940 | 2,600
28 | 2,220 (52,300 | 2,890 | 26,900 3,340 2,670 1,k10 4,920 5,460 14,800 | 2,930 | 2,640
29 | 2,270 2,930 | 1k,600 3,130 2,540 | *15,300 h,1k0 5,000 14,200 | 2,940 | 2,660
80 | 2,300 2,760 | 10,900 2,900 7,150 | *15,100 3,820 1,830 11,800 | 2,860 | 2,620
81| 2,290 2,660 3,090 9,k10 3,800 7,420 2,640
206,770 428,330 %170,220 281,360 168,130 92,830
63,040 132,780 235,500 *119, 080 184,950 106,310
‘ Current Year 1949 Period 1924-1949
Acre-Feet|
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 |1938 19k
Jan. (124.57 [12k,00| 31 2,330 9 | 1,770 2,030| 125,000| 241,156 521,000 105,000 | 199,083
Feb. |[141.k0 |124.36| 28 60,200 | 15 | 2,170 7,380| L410,000| 203,615 410,000 112,000 | 182,167
Mar. 136.45 |125.60| 1 30,700 | 31 | 2,600 4,280| 263,000| 196,491 ko1,000 108,000 | 185,000
Apr. 146,71 |124.65| 26 79,500 | 20 | 1,720 |¥14,300|* 850,000| 210,193(* 850,000 61,500 | 217,942
May 135.24 |125.35| 12 24,700 | 30 | 2,830 7,600| u67,000| Lok,038 833,000 98,900 | 385,492
June [136.70 |12k.k1| 10 35,000 7 | 1,810 |[* 5,670(* 338,000| 491,704 1,737,000 74,500 | 430,567
July [134.80 |124.20| 29 |® 29,800 | 29 | 1,370 |* 3,840 |x 236,000 416,058 1,240,000 105,000 | k42,333
Aug. 138,15 |126.7h] 11 43,600 | 31 | 3,670 9,080 | 558,000| 420,075| 1,280,000 121,000 | 507,667
Sept. |133.h2 |125.39) 20 22,600 | ik | 2,180 6,160| 367,000| 967,064 3,725,800 79,400 | 81k,783
Oct. 131.52 |126.15| 29 16,600 | 22 | 3,000 5,420| 333,000| 736,853| 2,852,270 142,000 | 668,250
Nov. !128.32 1125.83| 1 6,140 | 30 | 2,8h0 3,540 211,000| 298,020 829,260 138,000 | 249,917
Dec. [128.91 !125.40| L 6,680 | 26 | 2,570 2,990| 18k4,000| 247,156 625,260 |* 131,000 | 200,750
Yearly |146.71 124,00 79,500 1,370 6,000 |*4,342,000 (4,832,423 | 9,554,530 |2,643,000 h,n83,95q

¥ Eatimated

¥ Partly eatimated



WATER BULLETIN NUMBER 19 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

CONTRIBUTIONS FROM RIO SAN JUAN
Below Rio Grande City Station

DESCRIPTION: The monthly amounts of water reported below passed through Marte Gémez Reser-
voir before entering the Rio Grande below Rio Grande City gaging station. The flow was
discharged from canals and was measured by current meter. In addition to the water re-
ported below there was an undetermined amount of waste water from drains which entered the
Rio Grande from Mexico. Marte Gdmez Reservoir is located on the R{o San Juan 12.4 river
miles above the confluence with the Rio Grande. The zero of the reservoir gage is 7.64
feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Discharge records were furnished by the Department of Agriculture and Livestock of
Mexico. Records available: January 1, 1946 to December 31, 1949. Daily records for 1949
are not available.

REMARKS: In 1049 there were no releases of irrigation water from Marte Gdmez Reservoir for
use on United States lands in the Lower Rio Grande Valley.

CORRECTION: 1In 1948, 60,884 acre-feet of water was released from Marte Gémez Reservoir to
supplement the irrigation of United States land in the Lower Rio Grande Valley instead of
88,351 acre-feet as reported in Water Bulletin No. 18.

43

Current Year 1549 Period 1946-1949

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

High Low | Day Day Feet | Acre-Feet g
Jan. 554.0 3,320 6,112 15,960 1,410
Feb. 23.3 1,290 1,110 2,090
Mar. 4.5 888 1,747 2,560 888
Apr. 167 9,920 15,705 37,140 7,100
May 167 10,300 8,432 18,500 0
June 79.1 4,710 6.780 11,870 0
July 44,8 2,770 6,428 18,050 o
Aug 196 12,060 7,586 15,470 686
Sept . 128 7,620 2,130 7,620 o
Oct. 66.4 4,090 1,520 4,090 [¢]
Nov. 6.7 390 1,675 3,360 0
Dec. 31.8 1,950 706 1,950 0
early 81.9 59,308 59,931 85,680 40,970
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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 156.8 river miles from the Gulf
of Mexico. Zero of the g¢age is mean sea level, U.S.C. & G.S. datum.

RECORDS: The peak discharges shown below are based on rating curve supported by 11 meter
measurements 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 1936; 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 periods 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
miles above this station, but the river may begin to overflow at Granjefio and Jardin de
Flores at stages about 3.5 feet lower.

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

Mean Daily Gage Height in Feet —19%

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 96.11 90.03 86.97 85.98
2 89.96 89.49 86.46
3 87.32 88.13 86.05
4 86.35 87.72 85.76
5 85.79 87.25 85.43
6 85.85
7 86.07
8 85.27
9 89.10 86.38
10 88.04 90.15
11 87.18 | 93.23 91.22
12 90.61 91,02 94,87
13 92.26 87.72 91,38
14 90.61 86.46 89.00
15 89.65 | 85.64 88.15
18 88.47 85.17 88.12
17 87.54 | 87.05 87.
18 87.04 | 87.0k 87.64
19 8.75 87.42
20 86.96 89.36
21 86.29 90.78
22 89.35
28 89.31 88.35
24 97.30 87.38
26 99.18 86.53
26 92.68 99.81
27 92 S1 lgg .i%
28 96.23 100.
29 97.7% 88.55
80 91.96 89.21 89.02
31 88.00 87.38
Sum
Current Year 1949 Period
Extreme Gage Extreme Second Feet Average |  Total Acre Feet
Month Feet High Low Second- - —
_High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan.
Feb.
Mar. 97.40 1 41,000
Apr. 100.58 28 52,800
May 92.66 13 | 24,400
June 9h.08 11 31,600
July 90.70 30 20,100
Aug 95.35 12 34,000
Sept . 91.10 21 19,700
Oct.
Nov.
Dec.
early
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RIO GRANDE AT LAS PALMAS, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with cable car, located 1,840 feet below the
Retamal Canal intake, 24.2 river miles below Hidalgo, Texas, and Reynosa, Tamaulipas, and
1,109.0 river miles below the American Dam at El Paso, Texas. Zero of the gage is .85
foot above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 54 nmeter measurements during the year, 52 by the Mexican and 2 by the
United States Section of this Commission. Computations by shifting channel methods. Re-
cords available: gage heights from January 13 to October 31, 1945 and daily discharges
from November 1, 1945 to April 30, 1949.

REMARKS: Reservoirs, diversions, and drainage returns modify the flow at this station.
During the high flow the latter part of April 1949 the gage well and "A" frame on the
right bank were washed out. At this time the operation of the station was discontinued.

EXTREME FLOWS: The greatest flow of record was 42,020 second-feet at a stage of 82.15 feet
on April 28, 1949. The lowest flow recorded was 14.5 second-feet at a stage of 61.68 feet
on May 12, 1948.

CORRECTION: The discharge records for the last six months of 1948 as published in Water
Bulletin No. 18 were found to be erronecus because of inaccurate current meter measure-
ments. The corrected figures are tabulated below.

Mean Daily Discharge in Second Feet ————— Annual and Period Summary
1948 Revision 1949
Day|  July Aug. Sept. * Qct. Nov. Dec. Jan. Feb. March April
1| 36,730 1,090 1,640 4,700 6,640 1,730 1,400 1,890 31,110 1,550
2| 19,560 1,090 2,760 4,270 5,830 1,580 1,680 1,910 14,200 1,500
8 7,910 1,790 1,940 3,880 L,9k0 1,470 1,680 1,900 7,420 1,670
4 5,300 2,360 1,150 3,390 4,520 1,420 1,250. 2,110 5,860 1,830
5 4,480 1,990 953 2,930 L,Lk10 1,610 |[* 1,020 2,060 4,910 2,110
] 3,710 1,730 833 2,510 4,130 1,650 |[* 1,060 1,900 4,560 2,280
7| 20,870 2,120 473 2,180 3,960 1,410 |* 1,060 1,850 4,200 2,030
8| 32,560 2,160 388 2,010 3,570 1,290 1,170 1,860 3,810 1,800
9| 35,670 2,130 353 1,770 3,050 1,260 1,290 1,800 3,500 1,690
10| 35,670 2,250 830 1,870 2,780 1,250 1,310 1,820 3,390 1,700
11| 19,250 1,890 20,520 1,820 2,680 1,270 1,270 1,800 3,280 1,490
12 8,370 1,720 31,320 1,640 2,590 1,500 1,400 1,gho 3,160 1,210
18 6,250 1,310 35,310 1,640 2,610 1,610 1,540 1,820 3,020 1,120
14 6,600 1,180 37,430 1,700 2,710 1,320 1,510 1,760 2,520 1,120
16 5,790 1,240 |* 37,790 2,000 2,760 1,370 1,490 1,660 2,710 1,100
16 5,970 1,180 |* 34,780 2,190 2,580 1,250 1,570 1,600 2,610 1,090
17 L,2k0 890 |[* 27,830 h,0%0 2,480 1,330 1,570 1,550 2,620 1,250
18 3,k00 685 [* 22,070 9,920 2,450 1,350 1,670 1,510 2,560 1,450
19 2,870 639 |* 17,130 17,760  |* 2,500 1,590 1,860 1,670 2,560 1,10
20 2,420 565 |* 13,630 12,430 |* 2,500 1,780 1,720 1,870 2,590 1,440
21 2,220 555 |* 12,610 7,420 |* 2,570 1,610 1,620 1,780 2,640 1,300
22 1,890 713 |* 11,300 5,370 [* 2,530 1,550 1,560 1,700 2,390 1,300
28 1,570 1,220 |* 9,680 4,590 |* 2,300 1,420 1,640 1,750 2,240 9,390
24 1,450 1,120 |* 8,090 4,590 |* 2,170 1,510 1,630 1,750 2,200 33,870
25 1,510 ko5 |* 7,490 12,250 |* 2,130 1,590 1,320 2,170 2,170 39,200
26 1,890 320 [# 6,710 15,750 2,080 1,760 1,320 1%,830 2,260 |® 41,320
27 1,830 682 [+ 5,760 1h4,870 1,980 1,810 1,500 21,260 2,kk0 |2 11,670
28 1,510 1,170 |* 5,090 10,810 2,260 1,460 1,560 27,900 2,290 % 41,670
29 1,300 1,190 |* 4,980 8,370 2,210 1,140 1,590 1,980 |® 39,200
30 1,160 1,220 |* 4,870 7,730 1,970 1,130 1,780 1,770 |¢ 26,380
81 1,060 918 6,890 1,130 1,970 1,670
Sum 39,612 * 183,280 45,150 109,220 * 306,140
285,010 * 365,710 91,890 46,010 134,640
1948 Revision and 1949 Period Nov.1945 - Apr.1949
Extreme Gage Extreme Second-Feet Average | T, Acre-Feet
Month Feet High Lo