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FOREWORD

This compilation of stream diascharges and related data is the eleventh unified pub-
lication relative to the cooperative determination of the flow of the international por-
tion of the Rio Grande. The first such publication was Water Bulletin No. 1, covering
the year 1931. These data are published Jointly by the United States and - Mexican Sec-
tions of the International Boundary Comeission and represent the results of stream flow
moasurements and related data from the Rio Grande and important tributaries near their
confluence, from San Marcial, New Mexico, which is at the head of Elephant Butte reser-
voir, to the Gulf of Mexico, for the year 1941 as well as adjustments to and authentica-
.tions of hydrographic records.

Iriternational stream gaging was begun in 1889, with the operation of the statiom at '

Kl Paso, Texas. A nmumber of stations on the Lower Rio Grande and tributaries below El
Paso were established in 1900 and operated until 191k4. From 1914k to 1923, all such work
was suspended except for a few months in 1919 and 1920. In 1923 the work was resumed and

- carried on independently by the two countries until 1931, when the present cooperative
work began. '

The duties and functions of the United States Section of the International Water
Commiseion were transferred to the United States Section of the Intermational Boundary
Commission by Act of June 30, 1932. On Jamuary 1, 1932, the Mexican Section of the In-
ternational Boundery Commission similarly took over the duties of the Mexican Section of
the International Water Commission. On Jamary 1, 1935, an International Water Cosmis.

gioner for Mexico was again appointed, and though separated, the two Commiseions func. - .

tioned as one. In January 1941 the two Mexican Commiasions were again combined into ome.

This cooperative arrangement for obtaining hydrologic data is the result of the con.
currence end sgreement by both sections of the International Commission that a coordi-
nated result should be insured and that an accurate. and complete hydrographic recoxrd of
international flow was necessary: o :

Of stream gaging stations on the Rio Grande, those at Juarez, Eagle Pass, Laredo,
Roma and Matamoroe were operated in 1941 by the Mexican Section of the Commission, the
others by the United States Section. Each section operated the gaging stations on trib-
utaries entering the Rio Grande from its own country,or on floodways or diversions with-
in 1its borders. '

Because of more recent maps and aerial photographs, the river mileages used herein
are more accurate than those used in previous Water Bulletins.

As a wartime vation re the size of this Water Bulletin has been reduced,
the mass of easential data in certain sections has been compressed on the pages, and the
index to all Water Bulletins has been eliminated from this issue. For finding all of the
data for a particular stream measuring station or a particular sublect, etc., please re-
fer to the index to all Water Bulletins, pages 106-111 in Water Bul}etin No. 10.

A factual picture of the Rio Grande along the international boundary, the various
Wme quantity and quality of its water,and the uses thereof, is more

easl from the mass of essential detailed data in the Water Bulletins if the
W ook to the alizations of the data which appear at the lower side and
right.hend side of the fﬁaﬁm , and aleo to the maps and graphs.
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FOREWORD

.General Hydrologic Conditions for 1941

Along and Adjacent to
The International Portion of the Rio Grande

During 19161 the precipitation was in general very much above normal and mﬁ;&%
was decidedly below normal on both sides of the Rio Grande dasin. On the United -
8ide of the lower Rio Urande Valley the 1941 ammmal rainfall wae 38.84 inches. A yearly
rainfailovertheantirevalleyofthiam@itudeocm on the average only ocnoe in k2
yoars.

The yearly flow of the Rio Grande was very much above normal as were several of its
large tri e8. At Sen Marcial the anmal flovw was the greatest ever recorded (k7
yoars, 1895.1941), despite the fact that consumptive uses and storage accummlatiqns in
1941 above San Marcial were much greater than in most of the former 46 yeers. The anmual
-flow at Rlo Grande City was 149% of the 1924.1941 normal.” The monthly flow for May was
thmutostofmyludnringtheputlﬂyearsofmordat Rio Grande City and Homa.

. The United States measured tributaries below Fort Quitman flowed sbout 167% of their
annual average, while The Mexican measured tributaries flowed about 153% of their anmmal
average .

During 1941 three flood peaks of note occurred at Rio Grande City. The first was on

June 2k with a peak Plow of 18,000 second feet. It came almost entirely from the Rio San

Juean.. The second flood occurred on September 11, with a peak of 72,100 second feet. It

- came principally from the Rio San Juan with some.contribution from the Rio Grande. The

third flood peak was on September 22 when the creat flow reached 55,600 second feet,only

- @ small part of which came from the Rio -San Juan. A major portion of this flood came

from the Rio San Diego where a peak flow of 75,200 second feet ocourred on September 18.
Other contributions came from ther Rio Grande above Devils River.

The monthly average smount of vaterinsf%ﬁ was very muach above normal in all
reservoirs of the basin except DIon on 0 Salado of Mexico vhere storage was
delow normal. Themnthlyamage in all reservoirs combined was about. 122$ of normal.

. Reflecting the abnormal rain:rall and subnormal evaporation over the basin the aver-
age amount of vater consumed in irrigation per acre of land was, in general,below normal
in the dasin. The amount of water consumed in 1941 in the El Paso-Juarez Valley was the
amallest in the period 1924.1941, being only about 62% of the normal for the period,
whereas, the area irrigated was the largest in the period. On the American ' side below

“Rio Grande City the smount of water diverted from the Rio Grande per acre of land culti.
vated, wvas the smallest of any year of record (1922-1941) end on the Mexican side no
water was diverted for irrigation because of excessive rainfall.

»

Municipal diversions from the Rio Grande were above normal.

At Sen Marcial, New Mexico, 15,900 acre-feet of emled silt passed down the Rio
Grands. This was L2§ above normal. At Eagle Pass y Toet of suspended silt
passed the station. This was 214% of normal and the lergeet ummel amount of record.
At Boma 195% of normal silt, or 25,700 acre-feet, passed the station. The silt coming
from the Rio Alamo and the Rio San Juan was approximtelynonnl

The anmal tonnage of salts, or total dissolved eolide,eerr:led by the Rio Grande at
the various gaging stationa and tributary contridutions,were the greatest since full re-
cords began in 1935, except at Caballo Dam, leasburg Dem, and El Paso. At most stations
‘the salt burden was about twice normal. The inflow of salts to the Rio Grande from the
Pecos during 1941 vas about 3-1/3 times normal, and constituted a memacing development,
particularly because the average'concentrat:lon was also the greatest of record since
1935, being 4.36 tons per acre-foot of water. The concentration of salts in the water
from other tributaries was not particularly above normal. The total tommage of salts
leaving the El Paso-Juarez Valley at Nort Quitman gaging station was greater than that
enbu‘:l.ng the valley at the E1 Paso statlon. 'I'his is a very rare ococwrrence.

The 1941 sanitary % lﬁ of Rio Grande water has shown conclusively tlmt at all
seasons of the year, and af points along the Rio Grande, from Kl Paso to the Gulf,

coliform organisms sre present 1x the river water in such densities as to render  the
water unfit for lhuman consumption without proper treatment.

.

* See p. 80, W.B. 10.
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RIO GRANDE AT SAN MARCIAL STATION

DESCHIPFION:  Weter-stage recorder and cable vith sit-aown cable cer and winch located at raliroed btridge
about one mile below San Marcial, New Mexice, and 177.1 miles above the American Dem at Xl Paso, Texas.
The recorder is on the upstresm end of the first bridge pier from the south abutment of the bridge and the
zero of its gage is 4,455.38 feet, United States Coast and Geodstic Survey sea level datum. The recorder
was moved to the downstreem end of the south adutwdnt of the bridge on May 17, 1941, Zero. of this gage is
4,459.08 foot (same datum). The recordsr was returned to the original location on Juns 19, 1941,

RECORDS: Based upon 187 meter mepsurements, by wading, and from osble about 1,000 fost avove railroad
bridge (119 measurements by I.B.C. and 68 by U.8.G.8.). Computations by shifting charmel methods. 1541
records good. Records available: Jamary 1895 to December 19h1.

RIBARKS: Yor gage history 1895 to 1938 see Water Bulletins Nos. b, 7 and 8. During 1941 the river con-
timued to flow through the Val Verde area. See Water Bulletin No. T. .

Rl Vado and smaller reservoirs and many irrigetion diversions and drainage returns above this station
in Colorado and New Mexico mpdify the river flow.

COMPARATIVE FIOWS FROM RECORDS: Momen! Peak: Max., Oct. 11, 190k, 50,000 sec. ft. with water surface
1evel of 4,459.5 ft. on U.S.C. & §.8. datum about .25 mile above the present station gage. This is the
greatest flood peak flow in at least the past 113 years, or since 1828. Min., sometimes dry. Ses Water
Bulletin Wo. 6, page 79, for large pesk flows since 1828 and their aversge frequency. Daily: Max.,
Oct. 11, 190k, 33,000 sec. ft. average. Min., sometimes dry. Monthly: Nex., May 1941, 16, sec. ft.
averhge. Min., sometimes dry. Yearly: Mex., 1941, 3,911 sec. . average. Min., 1902, 277 sec. ft.
aversge. 'Ivo Successive Years: 5 1905 and 1906; 2,750 aec. ft. average. Min., 1899 and 1900, k87
pec. ft. average. Three ive Years: Max., 1905 to 1907, 2,830 sec. ft. aversge. Min., 1900 to
1902, 609 sec. ft. average. Pour Successive Years: Max., 1905 to 1908, 2,390 sec. ft. average. Min.,
1899 to 19C2, 539 sec. ft. average. Five Successive Years: Max., 1905 to 1909, 2,260 sec. ft. average.
Min., 1898 to 1902, 697 sec. ft. average. Ten Successive Years: -Max., 1903 to 1912, 1,980 sec. ft. aver-
age. Min., 1925 to 1934, 1,170 sec. ft. average. Yorty-seven Year Average: 1,557 sec. ft.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jon. Fab. | March April | May June July Aug, Sept. Oct. Nov. Dec.
1| 793 817 | 1,3 | 2,150 | %,200 [18,100 | 9,630 | 868 [1,2k0 | 5,280 [k 430" 1,600
2| 823 | 919 [1,1% |2,250 |5,020 [16,900 | 8,510 727 | 1,870 | 3,280 [4,250 |1,670
s| 856 8h2 987 | 2,160 6,260 |15,200 7,540 623 1,110 2,370 |&,h20 |1,560
4} 8% 831 97k 2,300 7,910 ]13,500 6,790 593 977 3,320 k310 |1,640
5| 939 762 971 | 2,200 | 9,630 }13,500 6,030 523 698 | 6,110 4,070 |1,6k0
6| 852 L | 1,000 | 1,950 [12,800 |13,200 | 5,510 75} 566 | %,260 [#,030 ]1,7h0
7| 818 |i,650 | 1,10 }2,0b0 [13,300 f12,400 | 5,550 396 587 | 2,520 [4,000 |2,000
8| 789 [1,520 | 1,080 2,530 lhi,700 [12,500 | 4,870 (513 w9 | 1,850 |[3,700 [1,780
ol 598 [1,320 [1,170 [ 2,280 f12,300 [12,300 | 4,570 554 325 | 1,900 |[3,440 |1,680
10] 652 [1,210 1,280 | 1,620 [14,300 [12,k00 | b,360 | 1,320 321 | 1,9% |3,200 }1,560
1| 707 1,160 | 1,280 | 1,520 [15,300 [13,000 | 4,360 [ 2,110 346 | 2,360 2,600 ]1,630
12| 766 1,060 |1,220 | 1,600 [16,300 }12,000 1} 4,220 | 3,190 28 | 2,590 |[2,370 }1,870
18| 803 |1,080 923 | 1,990 [17,500 [11,200 | 4,180 } 1,990 200 | 2,600 [2,220 [1,820
1| TH 1,110 898 | 2,170 [17,500 |*9,800 | k,830 | 2,250 178 | 2,710 [2,390 |1,730
18] 780 [1220, 1 1;000 | 2,010 [18,000 [*8,730 | 3,650 | 2,540 | 159 | 2,640 [2,ke0 J1,770
6] B51 [i,120 | 1,080 | 7,650 | 3,290 | 1,920 5% | 3,680 |2,500 |1,750
| 777 1,070 1,260 7,050 3,470 1,820 324 3,630 [2,560 |1,720
18| 78 953 | 1,100 6,90 | 2,900 | 1,380 u96 | 3,130 {2,580 1,600
19| 7% (1,110 1,300 +6,010 2,820 1,600 570 3,350 [2,550 |1,590
20| 729 [1,180 | 1,k10 5,500 | 2,760 | 1,420 8535 1| 3,490 |2,680 |1,540
21| 68 |1,360 | 1,490 5,560 | 3,450 | 1,170 | 1,230 | 3,390 [2,700 1,520
22| 646 |1,5%0 | 1,690 5,630 | 3,450 963 | 2,070 } 3,200 [2,540 |1
28| 646 [1,530 [ 1,930 6,350 | 2,600 |1,310 | 3,360 |3,510 e, 1,510
24| 64+ 11,560 11,700 7,300 | 2,530 | 1,k40 | k90 | 3,910 [2,k20 1,410
95| 701 1,480 | 2,280 ,020 2,190 | 1,540 | 4,680 | 3,950 [2,3%0 |1,h50
26| 697 [1,620 | 2,350 8,750 [J+1,9%0 [* 951 | 1,550 ,120  |2,180 [1,250
27| 752 [1,500 | 2,450 9,810 |*1,880 * 756 |1, 6,000 11,920 |1,200
8| 795 [1,320 | 2,850 9, #1,850 k2 ] 1,320 | 4,020 [1,580 |1,150
2| 939 2,550 9,210 |1, 356 | 3, 3,620 1,640 {1,040
s0 ] 913 2,310 9,170 }*¥1,470 1,970 6,760 3,850 [1,680 |1i,090
EST:. 8u1 2,080 1,470 5,670 1,200
65,150 306,950 38,699 111,220 48,070
23,961 33,15 46,203 . > 500,920 124,140 ’ 42,257 ’ 86,140 il
Extreme Gage Extreme Second Feet. — 1941 |Average Acre Feet
Moath|  Feet — 1941 High ow |20 [ rorw Period 19241941
High | Low: |Day . Day 1941 1941 N M T T Mink
Jan. 1.90 1.25% 5/ 1,000 18]  sau 775 | . W7,500 42,553 56,000 17,400
Feb. 2.56 1.62 71 1,770 5| 664 | 1,210 67,000 47,579 77,2001 29,600
Mar. 3.27 1.60 28 2,920 W 877 1,490 91,700 60,262 119,000 23,400
Apr. 5.0 2.21 | 30 3,390 10| 1,350 | 2,170 129,000 123,646 k07,000 16,850
May 9.73 .22 | 17| 24,600 1} 3,710 16,200 | 99k,000 | 280,363 99,000 b,L50
June 4.36 | - 1.52 1] 18,500 21| 5,270 ho,200 | 609,000 157,215 609,000 228"
July 3.1k | -1.26 1| 9,970 311 ohk | 4,000 | 246,000 61,539 246,000 0
Aug. 1.88 | - 2.32 12 %,120 30 1,250 76,800 50,127 275,000 1,620
Sept . .30 | - 2.65 | 2k{ 10,400 161 18 | 1,k10 83,800 59,201 ,000 2,920
Oct. 4.85 9 | 26 , 10| 1,860 | 3,590 221,000 ('R 221,000
Fov. 3.05 1.90 2] 4,550 28 1,570 | 2,810 171,000 36,692 171,000 2,550
Dec. 3.53 3.4 7|. 2,500 29| 1,030 | 1,550 95,300 43,865 95,300] 15,100
early| 9.73 | - 2.65 24,600 18 | 3,912 12,832,100 | 1,007,082 2,852,100 2k, 489

g
&
:
g



WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION ?

RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION

DRSCRIPTION: Water-stage recorder and ceble with sit-down cable car with winch. Prior to Jemuary 17, 1939
the recorder was located st the south side of the pool immediately below the dam. The csble was <75 mile

belov this recorder.” Zero of this gage was elevation 4,255.10 fest on United States Coast and Geodstic -

Burvey sea level datum. On Jamary 17, 1939 a temporary water-stage recordsr was esteblished 1900 feet be-
lov the dam with zero of the gage et elevation 4,242.2k. On March 29, 1939 the zero of this gage was
changed to elevation 4,240.94 on the sbove mentioned gea level datum. Elephent Butte Dem is 135.1 river
miles above the American Dem at Bl Paso.

RECORDS:
to 1941. 1941 vecords good. Records furnished by the Kl Paso Office of the United States Buremu of Recla.
mation.

REMARKS: The station described here is operated by the Reclamation Burean. It has been the official staticn
since 1931. Prior to 1931 it vas located at other points a little farther downetream. See United States
Geological Survey Water Supply Papers. The river flow at this station ie completely modified by irriga-
tion diversions, drainage returns and reservoirs. ‘Elephant Butte Dem 1s h2.0.river miles downstresm from
the San Marcia) gaging station at the upper end of Elephant Butte Reaervoir.

EXTREME FLOWS: The greatest mean daily flow to pass klephant Butte vem {eince storage degan on January 6,
1915) occurred June 4, 1915, when the flow was 7,500 second feet. Since this time the maximum daily flow
was on November 19, 1941, vhen 3,410 second feet passed. The minimmm flov sometimes reaches zerc.

Mean Daily Discharge in S ‘Feetl“l-—Annu.l'nndPoriodSummnry

Based_upon 69 meter measurements during the year and a stable rating curve. Records available.1915 .

Day| Jan. [ . Feb. | March April May | June July Aug. Sept. Oct. Nov. | Dec.
1| 897 [1,010 882 919 | 1,320 | 1,020 | 1,750 | 2,20 ‘| 1,890 798 | 1,230 [ 1,380
2| 1,030 714 60k 910 | 1,300 | 1,070 | 1,7h0 | 2,280 | 1,490 o9 | 1,0k | 1,k10
8{ 99N 973 868 908 | 1,320 | 1,070 | 1,860 | 1,960 | 1,220 } 1,210 | 1,%0{ 1,430
4{ 1,000 |1,020 878 894 | 1,190 | 1,050 | 2,190 | 1,k30 | 3,110 | 1,090 | 2,010 1,290
5| T00 983 888 879 | 1,250 817 | 2,250 | 2,0k0 | 1,070 980 | 2,560 | 1,400
6| -950 901 836 624 | 1,270 | 1,070 | 2,200 | 2,250 | 1,090 | 1,210 | 2,570 [ 1,k10
7| $56 890 863 833 | 1,270 | 1,040 | 2,140 | 2,250 958 | 1,210 | 2,910 | 1,290-
8] ou8 932 856 877 | 1,250 953 | 2,190 | 2,260 { 1,010 | 1,120 | 3,030 | 1,860

.9 938 [ 587 863 | 1,200 1,060 2,010 2,190 899 1,230 3,070 | 1,960

10 | 902 903 868 467 | 1,240 | 1,070 | 2,300 | 2,150 | 1,070 | 1,260 | 3,170 | 1,k80

1 896 933 905 881 1,230 1,090 2,500 1,940 1,070 1,000 | 3,250 | 1,h80
12| 555 ol2 891 856 | 1,250 | 1,120 { 2,530 | 1,760 | 1,070 | 1,160 | 3,220 | 1,460
18| 880 916 896 613 | 1,230 | 1,050 | 2,210 | 1,030 | 1,090 | 1,250 | 3,300 [ 1,4ko
4] 9i8 9kg 886 8716 | 1,210 | 1,200 | 1,850 | 1,000 ‘836 =1,260 | 3,3k0 | 1,360

118 93 919 851 898 | 1,240 | 1,010 | 1,k90 | 1,030 | 1,2k0 | 1,240 | 3,340 | 1,ke0

16| 921 634 60k 909 [ 1,230 | 1,110 | 1,780 | 1,010 | 1,196 | 1,320 | 3,190 | 1,30

17 940 8o 868 892 | 1,220 | 1,130 | 2,090 98 | 1,100 | 1,300 | 3,250 | 1,h20

18 904 | 893 905 951 | 1,14 | 1,130 | 2,810 | 1,050 [ 1,080 | 1,230 | 3,380 | 1,¥

19] 556 903 985 | 1,170 [ 1,130 | 2,300 | 1,070 | 1,080 | 1,1b0 | 3,k0 | 1,420

20| 914 873 890 921 | 1,180 | 1,050 | 2,190 | 1,080 | 1,010 | 1,220 | 3,330 | 1,k20 |

21| 93% 880 90l | 1,00 | 1,170 | 2,260 | 2,160 | 1,370 851 | 1,120 | 3,210 | 1,330

22| 938 858 889 | 1,210 | 1,160 | 2,300 | 2,080 | 1,800 705 | 1,210 | 3,350 | 1,3B0

28| 8% 573 794 | 1,260 865 | 2,310 | 1,470 | 1,550 | 1,070 | 1,190 | 3,220 | 1,k30

2}l 912 873 87 [ 1,20 | 1,120 | 2,130 { 1,880 | 1,280 | 1,090 | 1,300 | 3,090 | 1,300

25| 900 903 817 | 1,150 g4k | 2,080 | 2,010 | 1,720 809 | 1,270 | 2,360 | 1,260

2| 5 888 869 | 1,180 | 1,120 | 2,220 | 2,020 | 1,850 | 1,080 [ 2,080 ] 2,200 | 1,330

e 2o 895 870 | ‘85 | 1210 | 1j980 | 2)190 | ;690 | 36 | 10230 | 2150 | 17350

28 958 893 877 1,170 1,150 1,450 1,780 1,670 998 1,250 1,620 | 1,300

20| 952 863 | 1,260 | 1,150 [ 1,690 | 1,530 | 1,510 909 |1, 1,380 | 1,370

30 950 609 1,380 1,140 1,740 1,800 1,190 606 1,230 1,2% | 1,390

81| 960 850 1,140 1,920 | 1,400 1,230 1,400

513 “28,821 1,360 k9,998 36,327 - W,030.
a60e | as,955 3686 T 63,120 0 st o mmg

Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month | Feet — 1941 High Low s;::'" Total Period  1924- 1941

High Low | Day Day 1941 1941 Normal | Maxi Minimum -
Jen. 2} 1,0% |12 555 890 | 54,800 7,482 54,800 184
Teb. L} 1,020 |23 573 875 { 18,600 27,210 57,500 969
Mar. *11 %05 [ 9 s8t 837 | 51,500 | 59,729 | 88,500 1,520 |
Apr. 30 1,380 | 10 u67 961.1 57,200 | 111,19k | 136,000 57,200
May + 1 1,529 | 23 865 | 1,189 | 73,200 | 103,689 | 155,000 73,100
June : 23 2,310 5 877 | 1,379 { 82,000 | 119,167 | 1k6,000 | 82,000
July 18 2,810 23 | 1,470 2,036 | 125,000 124,600 137,000 97,800
Aug. 2 2,280 17 9k8 1,613 99,200 121,489 162,000 78,700
Sept.. 1 1,890 | 30 606 | 1,0h7 | 62,300 72,989 | 129,000 2h,900
Oot. 16 1,320 1 798 | 1,172 | T2,000 20,679 72,000 ~ | . 506
N¥ov. 19 3,410 2 | 1,ok0 2,662 | 158,000 20,753 158,000 88k
Dec. 9 1,960 25 | 1,260 1,420 87,300 18,185 | 87,300 916
[Yearly 3,410 67 | 1,341 { 971,000 807,166 1,003,484 ‘| 637,534
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RIO GRANDE AT BELOW CABALLO DAM STATION

IEACRIPTION: Water-stage recordsr and cable with sit.-down cable car and vinch located .80 river mile below
Ceballo Dem and 106.8 river miles above American Dem at Xl Paso.Rlevation of zoro of the gage was 4,17.03
foot from February 26 to October 7, 1958 when 1t was changed to 4,146.03 feet. On October 13, 1938 it was
again changed to k,l}li.O} feot. All elevations are on United States Coast and Geodetic Survey sea level
datum . '

RECORDS: sed mon 142 meter measurements during the year. Records availeble: February 26, 1938 to De-
ocember 31, 19%1. 1951 records good. Records furnished by the X1 Paso Office of the United States Buremu of
Reclmmation. .

RBMRKS: This gaging station was installed by the Duresu of Reclsmation on the Rio Grande on February 26,
1938 to measure the'flow from the Cadallo reservoir. The river flov here is completely modified by reser-
voirs and irrigation diversions and drainage returns sbove this station. This station is about 1.5 milea
upstrean from Percha Dem (a low divereion dsm) at which point records have been Xopt in past years. Small
accretions to the river taks place between this atatlion and Percha Dem. 1,240 acre feet of water, not ac-
counted for in the tables below, were diverted from Ceballo reservoir into & small irrigation canal(Bonito
Lateral) just below the dam. . :

EXTREVE FIOWS: The greatest mean daily flow to pass Ceballo Dem (since storage began February 8, 1938) oc-

ourred July 1k, 1940 vhen ths diecharge was 2,550 second feet. The minimmn discharge since records began
ocowrred on December 12, 1940 end subsegquent days when the mean daily flow was 1.3 second feet.

Mean Daily Discharge in Second Feet : 18941 — Annual and Period Summary

[Oy] Jen. | Feb. | March | Aprl | May | June | July | Aug | Sept. | Oct. | Nov. Dec.

1] 1 2.2 36 1,850 | 1,380 1,670 | 2,000 1,980 | 1,880 5.8 k.0 8.8
2] 1.4 21| 193 1,960 | 1,310 1,660 | 1,740 2,080 |1,770 5.8 4.2 9.2
s| 1.k 2.0 b2 | 1,960 | 1,260 1,770 | 1,840 2,070 | 1,590 4.9 k.31 10.7
4] 1.b 2.0 3.9 | 1,990 | 1,250 1,810 | 1,8k0 2,070 | 1,550 4.5 y3| na
5] 1.4 2.0 39| 2,0 ]1,250 | 1,810 | 2,000 2,070 | 1,590 4.0 i 259
6] 1.k 2.0 3.9 | 2,180 | 1,270 1,810 { 2,170 2,070 | 1,700 3.7 W 2T
7] 1.5 2.1 3.9 | 2,210 | 1,530 1,810 | 2,110 1, 1, 3.1 b4 738
8| 1.5 2.1 3.9 2,120 | 1,580 1,810 | 2,100 1,900 | 1,680 3.1 4.5] 678
9| 5 2.2 3.9 | 2,050 } 1,690 1,810 | 2,180 2,250 | 1,660 10k. | 220. | 6718
10 1.5 2.2] 3.9} 1,94 | 1,770 1,810 | 2,360 2,130 | 1,530 330 770 | 673
n| 15 23| 512 1,930 | 1,730 1,790 | 2,290 2,120 11,480 330 [554 558
1) 13 23] 8k 2,150 | 1,730 1,770 | 2,2% 2,180 | 1,k00 330 618 19.9
18| 15 23] I 2,150 | 1,660 1,750 | 2,280 1,530 | 1,290 330 458 19.9
14 1.5 2.3 11,090 2,160 1,880 1,640 | 2,150 1,150 {1,270 296 8.11 21.2
5] 15 2,3 |1,080 2,140 | 1,850 2,030 | 2,110 1,170 |1,270 203 7.1] 25.1
16] 1.h 2.2 {1,030 2,110 | 1,710 2,030 | 2,170 1,510 | 1,210 128 5.61 26.4
w| 14 2.2 | 790 2,110 | 1,690 ‘| 2,120 | 2,180 1,610 | 1,080 3.3 5.8] 29.0
181 1.k 2.2 546 2,110 | 1,650 2,300 | 2,190 1,560 | 1,040 3.3 5.8 32.0
19 14 2.2| 115 2,090 | 1,690 2,340 | 2,270 1,500 | 1,030 3.3 5.1 35.0
0] 1% 2.2 871 1,990 1,630 2,280 | 2,260 1,560 {1,170 3.3 5.3] 38.0
21| 1.k 27.3 | 9 1,990 | 1,640 2,310 | 2,180 1,570 871 3.3 5.5 4.5
92 f 1.k | 631. (1,110 1,990 | 1,630 2,350 | 2,100 1,700 12.2 3.0 5.8] 45.7
o8| 1.5 | 631. [1,210 2,050 | 1,430 2,270 | 2,010 1,780 6.4 3.1 5.8] s50.8
24| 1.6 557. |1,310 1,780 1,100 2,190 | 2,110 1,690 171 3.3 6.0 55.9
95| 1.6 379. |1,h20 1,780 | 1,200 2,060 | 2,070 1,650 233 3.4 6.0{ 57.6
26| 1.6 | d70. [1,510 1,500 | 1,120 2,020 | 2,080 1,670 312 3.2 6.5 55.9
271 1.6 | W0. j1,k90 . | 1,00 | 1,210 2,020 | 2,050 1,770. 529 3.3 6.8] 59.3
28| 1.8 453, 11,520 1,k00 1,370 2,020 | 1,9%0 1,770 4o 3.7 6.8 57.6
20} 2.5 1,700 1,480 | 1,470 2,020 | 1,960 1,800 13.3 3.7 7.4] 61.0
s0| 2.5 1,750 1,440 1,510 2,020 | 1,960 1,900 6.4 3.7 8.4| 62.7
s1] 2.5 1,860 11,650 2,020 1,900 3.8 62.7
um| 3,661.7 B 59,100 55,690 2,152.6 5,317.0
. 48.9 24,859.5 46,860 65,01C 31,448.3 2,855.3

Extrame Gage |© Extreme Second Feet — 1941 |Average Acre Feet
IMonth| Feet — 1941 High Low Second I Total Period 19381941
High | Low |Day Day 1941 | P9 Average | Maxi

Jan. 329 2.5 %1 1.4 1.6 97 882 3,080 97
Feb. 322 631. |3 2.0 | 131 7,260 15,540 22,200 7,260
Mar. 31| 1,860. |¥ 4 3.9 | 8oe 49,300 70,850 84,300 49,300
Apr. 7| 2,200 (%27 l1,k00. |1,9%0 115,000 | 111,850 | 116,000 106,000
May 1| 1,880 2k [1,i00 1,510 935,000 |- 100,625 | 113,000 91,500
June 22 | 2,350 1% {1,640 ° |1,970 117,000 { 118,325 | 121,000 114,300
July 10| 2,30 2 |1,760 {2,100 129,000 | 123,775 | 129,100 109,000
Aug. 91 2,250 1 f1,150  |1,800 110,000 | 118,325 | 131,000 110,000
Sept 1§ 1, $23 6.4 {1,050 62,400 62,950 76,800 43,800
Oot . 210 330 22 3.0 68.8 14,230 13,118 26,100 2,8k0
Nov. 10 770 1 4.0 95.2 5,660 7,815 12,100 3,400
Dec. 6 835 1 8.8 1 171 10,600 7,166 10,600 83.3
early 2,360 1.h 972 703,547 751,221 789,064 703,547

® Mesn Daily. % And Other Days.
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" RIO GRANDE AT EL PASO STATION

DESCRIPTION: Staff gage and cable with s1t-down cable car and winch located in the pass opposite Courchesne
‘quarry, 4 miles northwest. of El Paso, Texas, and 5 miles northwest of Cd. Jusrex, Chilnalma, and .9 river
mile above the American Dam. Zero of gege ig 3,720.51 feet above U.5.C. and G.S5. mean sea lovel datum.
Algo vater.stage recorder 1 mile farther upstream with zaro of its gage 3,722.30 feet on the above men-
tioned datum. This later gage has been the official gage since August 3, 1938. This gage was lowered .22
foot on September 13, 1938. The elevation reported in Water Bulletins Nos. 8, 9 and 10 wers accordingly
erronecus . R .

RECORDS: The discharge for March 17, 1941 was bagsed upon a meter measurement at this station on that date.
All other discharges in 1941 were computed by taking the sum of the flows in the American Canal and the
flowe at the Below American Dam Station. 1941 record good. Records available 1889 to 1941, inclusive.

REMARES: Reservoirs on the Rio Grande and its tributaries, also many irrigstion diversions and drainage re.
turns, completely modify the river flow at this station. i

COMPARATIVE FLOWS FROM KECORDS: Mamentary Peak: Max., June 12, 1905, 24,000 sec. ft., with 6.0 ft. stage
(lower gage). This is the greatest peak flow in the past 113 years or since 1828, or possibly longer.
Min., sometimes dry. Daily: Max., June 12, 1905, 23,680 sece ft. average. Min., scmetimes dry. Monthly:

" Max., June 1905, 1, 8ec. ft. average. Min., sometimes dry. Yearly: Max., 1905, 2,780 sec. fT. aver-
age. Min., 1902, .70.1 sec. ft. average. Two Successive Years: L, 1905 and 1906, 2,160 sec. £t. aver-
age. Min., 1899 and 1900, 168 sec. f't. average. Three Successive Years: Max., 1905 to 1907, 2,280 wmec.
£t. average. Min., 1900 to 1902, 269 sec. ft. average. Four Successive Yeers: Max., 1904 to 1907, 1,880
sec. £t. average. Min., 1899 to 1902, 227 sec. ft. average. Five Successive Years: MNax., 1903 to 1907,
1,790 sec. ft. average. Min., 1898 to 1902, 669 sec. ft. average. Ten Successive Years: Max., 1903 to
1912, 1,560 sec. ft. average. - Min., 1932 to 1941, ¢716 sec. ft. average. Three Yoars: Average 985
sec. ft.  See Water Bulletin No. 6, page 79, for all large peak flows since their average fre-
quency. BSince Elephant Butte Dam was closed in 1915 the largest peak flow to pass this statlon was 13,550
sec. ft. on September 3, 1925. See Water Bulletin No. 10, page 77 for pesk flood flows, 1915 to 1937

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

[Day] san. | Feb. | March | Aprit | May | June | suly | Aug | Sept. | Oct. | Nav. | Dec.
1] 161 | 124 229 809 | 1,020 815 1,080 1,300 | 1;2k0 |1,2k0 211 198
2] 156 136 267 92k 1,060 88k 1,050 1,080 1,280 678 230 20k
8| 156 134 337 856 | 1,100 882 | 1,050 | 1,080 | 1,320 594 197 207
4] 1h9 131 361 930 932 889 999 1,170 1,160 578 223 179
5] 143 132 291 803 1,010 91k 988 1,130 966 493 223 185
6| 147 139 215 936 887 |1,010 {1,090 | 1,060 925 479 217 180
7] 12 123 189 993 857 959 | 1,180 | 1,050 998 158 197 176
8| e 127 165 | 1,220 818 985 11,220 |.1,1k0 | 1,090 398 20k
9| 17 124§ 164 | 1,130 897 | 1,030 | 1,0h0 |[1,k70 | 1,010 kol 2u3
10| 143 126 160 893 737 | 1,080 997 {1,220 952 3% 283 361
1| 137 128 148 893 879 {1,080 {1,000 | 1,500 981 371 221 521

12| 132 130 137 798 {1,120 998 11,320 | 1,1k0 936 351 218
18| 137 117 126 913 9k9 9717 11,350 - | 2,780 | 1,010 358 364 832
M) 134 126 156 | 1,150 962 961 | 1,590 | 3,360. | 1,080 39 537 522
16| 137 12k 537 1,010 962 960 1,%00 1,490 1,050 k70 5 37
18] 136 121 562 966 | 1,100 99% | 1,190 | 1,130 927 ko5 536 317
17| 139 121 | 1,020 952 | 1,060 984k | 1,120. | 1,410 882 423 357
18| 135 122 753 872 | 1.040 929 | 1,090 | 1,300 815 399 319 271
1| 133 119 639 [ 1,00 | 1,040 930 | 1,080 | 1,640 758 W5 239
20| 134 | 119 kik ou8 952 '] 1,180 }1,150 {1,270 712 340 337 214
21| 137 120 356 | 1,180 992 [1,220 [1,620 {1,200 | 1,130 31 337 204
2] 135 122 464 | 1,200 |1,010 |1,1%0 {13,310 |1,150 | 2,010 317 317 195
3| 1% 127 566 | 1,190 977 | 1,190 |1,260 |1,160 | 2,360 323 7
2¢| 130 123 618 | 1,180 {1,120 |1,2%0 |1,200 | 1,250 90k 378 2ks 190
o5 | 132 122 590 |1,060 {1,160 {1,260 |1,180 | 1,410 654 330 2h5 181
26| 130 151 610 [ 1,320 913 {1,190 |1,150 |1,150 566 328 234 181
21} 130 194 687 | 1,h60 gh1 11,170 |1,2%0 |1, 530 320 208 181
o8 | 128 165 683 1,240 847 1,040 1,410 1,030 660 303 205 185
29| 134 626 | 1,0k0 606 |1,070 |1,820 |1,060 |2,960 2718 206 193
so | 128 s72 | 1,050 764 {1,120 |1,100 [1,090 | 4,230 223 203 223
81| 124 70k 82 1, 1,190 20k | 221

[Sim 3,6 0,956 1 11,580 12,997 u72

N2 7 13,346 30,95 29,554 31,069 57,0k »5 56,096 997 8,396 8,472
Extreme  Gage Extreme Second Feet — 1941 | Average Acre Feet

Month| Feet — 1941 High Low Second ™5 el Period _ 19241981
High Low | Day Day 1941 1941 Normal | Maximum | Minimum
Jan. 3.39 3.28 29 161 25 130 138 8,500 - 10,921 17,500 8,180
Feb. 3.63 3.20 | 27 201 25| 122 130 . 7,230 19,416 48,500 8,800
Mar. 5.89 3.25 § 17| 2,350 1 105 431 26,500 38,571 56,800 18,400
Apr. 5.62 L.72 27 1,610 3 697 1,030 61,400 62,801 91,000 14,900
May 5.55 4.67 | 16| 1,020 291 552 953 58,600 66,436 122,000 47,600
June 5.73 4.98 [ 26] 1,350 1{ 808 |1,0k0 61,600 69,758 98;200 56,200
July 6.45 4.98 | 21| 2,380 5| 893 1,210 | 74,200 80,378 111,000 68,900
Aug. 7.30 L.80 | 1] u,110 61,000 1,340 82,500 85,796 107,000 61,000
Bept. 7.60 .06 | 30| 5,000 27| "b62 |1,200 71,600 63,094 87,400 41,700
! Oct. 5.32 3.70 1 1,840 22 301 9 25,800 25,724 34,860 17,800
Nov. 4.5 3.51 14 552 24| 234 280 26,700 17,954 29,500 11,400
Dec. 5.47 3.50 { 13§ 1,480 23| 163 273 16,800 16,543 27,700 9,590
Yearly| 7.60 3.20 5,000 182 706 | 511,430 | 557,398 810,200 | 453,900

¥ In Water Bulletin No. 10 this figure should have been 717 sec. £t. for the period 1931-1940.

——
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' RIO GRANDE AT BELOW AMERICAN DAM, STATION

DESCRIPTION: From June 2, 1938 to February 28, 1941 the water-stage recorder wag located at the lower side
of the American Dem 2.1 miles above the International Dem neer El Paso, Texas. Zero of the recorder gage
1s 3,712.30 feet. Prior to Jamary 1, 1939, zero of this gage was 3,722.30 feet. From May 1, 1939, to
March 1, 19k1, the official gage was a staff gage located 3,200 feet below the American Dam, the zero of
which vas 3,716.28 feet. On March 1, 1941, the recorder vas moved to this site and the zero of the gage
changed o 3,712.30 feet. At this site there is.also & csble vith ait-down ceble car equipped for winch
and heary weights. The above elevations are on U.S.C. & G.S. sea level datum. The American Dem is 1,281.%
river miles above the Gulf of Mexico.

'RECORDS: Based upon 79 meter measurements at normal and low stages during the year, 59 by the United Statee
and, 20 by the Mexican Section.’ Computations by shifting charmel methods. 1941 records good. - Records
avatlable: June 1, 1938 to Lecember 31, 1941.

FEMARKS: The operation of this atation began June 2, 1938, vhen the Americen Dem first ‘began operating. At
thie dsm part of the flow'passing the EL Paso Geging station (see preceding pege) wes diverted into the
American Canal (see records of "Diversions ¥rom The Rio Grande” elsevhere herein) and the remainder, in.
cluding excess flood flows,passed this gaging statlon. Regervoirs, diversions and drainage returns in the
United States sbove this point completely modify the river flow.

EXTREME FLOWS: The largest peak flow to pass thia station eince 1828, or poseidbly before, was 24,000 second
feet on June 12, 1905. Since Elephant Butte Reservoir vas closed in Jamuary 1915, the largest peak flow
was 13,550 d fest on September 3, 1925. See Water Bulletins Nos. 6 and 10, for the average frequency
of all floods since 1828. Minimm, sometimes ary.

Mean Daily Discharge in Second Feet 1841 — Annual and Period Summary

Day| Jan. Feb March April May June July Aug. Sept. Oct. Nov. Dec.
1] 16 123 29.1 72.2] 202 144 195. 156 158 | 1,20 208 11.8
2| 156 66.9 28.4 77.4] 194 162 | 185 132 237 168 227 11.8
8| 156 25.0 28.7 87.8] 195 181 191 132 335 208 194 9.7
4| 19 65.5 26.6 86.3| 183 172 179 139 160 |* 187 220 65.1
| 12 57.5 20.0 80.6| 206 160 186 151 154 % 170 220 182
6] 17 B.7 20.0| 87.4] 185 160 179 162 166 |* 156 21k 177
7] e 10.0 22.0 81.9| 196 201 179 163 77 17 194 173
8| 12 82.3 20.0 79.1} 194 208 183 175 181 79.01 201 77
o 17 123 21.0 12.8] 206 189 168 564 167 | 10.8| =2ko 69.3

1] w2 { 125 24,6 T1.4] 190 172 165 527 163 8.91 151 3.41
1 87.7] 128 22.8 80.7| =207 176 164 703 158 7.0} "17.0 3.0

12| 13 64 .8 21.0 70.5] 200 159 185 383 148 225 16.2}8 106
18| 136 6 7.0 21.0 79.5 20k 162 186 1,760 162 355 15.4]6 299
ul 134 |e ko 20.0 77.1| 204 160 9 | 2,320 148 436 14.6l6 1h5
1] 136 |6 12.0 15.8 76.0] 200 g 19h 758 150 208 h.3le 3.0
16| 1 10.6 15.8] 19.3] 208 159 203 242 154 18.3| 5.3l L6

17| 138 10.0| 6-263 87.0} 217 176 1 313 158 16.21 15.h u.7
18} 135 8.8 30.0! 84.x] =292 164 166 239 153 7] 16.2 5.3

18] 13 8.2 27.8 90.0] 234 164 168 470 153 13.11 92.1 7.0

2] 13 8.2 27.8 go.0] 218 159 165 233 171 12.4 | 334 9.1

21| 136 T.T 28. 198 237 192 515 183 483 10.0| 334 9.7

22| 135 7.7 28.7| =208 214 178 212 W6 | 1,360 8.91 314 8.7

28| 134 7.7 27.8] 196 221 173 181 153 | 1,650 8.2| 263 50.4

2| 130 7.2 26.6] 165 232 181 1 142 ng 8.1} 242 187

51 1% 6.7 22.0{ 152 210 202 160 s 155 7:5] 22 178

26| 130 6.7 19.0] 130 229 190 169 180 171 7.9] @31 178

271 129 6.7 15.8| 12k 238 194 187 169 181 8.81 99.1| 178

28| 128 6.7 k93| 151 198 192 298 173 267 8.27 15.6| 182

20| 133 1h.6] 2k2 183 190 779 166 2,960 65.2 13.5 70.9

0| 128 s5k.0}f 183 195 195 188 1713 |3,9%0 220 2.5 3.2

81| 123 25.9 175 165 179 201 3.2

1 350.1 5,264 11,801 4,534 .2 . 2,516.6
2217 1,017.5 3 6,467 ’ 6,916 ’ 15,029 253 },386.1 ”
E Gage E Second Feet — 1941 | Average Acre Feet
Moath| Feet — 1981 High Low s‘,‘;‘ Total Period  1938-1941
High | low |Day Day 19401 1941 Average | Maxi
Jan. 2,48 | 1.0 1 161 1z 2.0] 136 8,370 9,757 10,600 8,370
Peb. |2 2.42 8 1= 132 wle o] 37.1] 2,060 2,590 3,810 1,900
Mar. 7.65 | 5.60 {17 | 1,520 1 1n.k| 32.8] 2,02 3,263 5,710 2,020
Apr. 6.5 | 5.72 |29 288 7 53.2] 112 6,680 | 8,333 12,000 6,360
May 7.33 | 6.25 |18 | 1,000 0] 125 209 12,800 12,933 13,500 12,500
June 6.69 6.28 14 12 146 175 10,400 12,1_68 24,400 9,770
July 7.87 | 6.20 |14 | 1,640 2h| 151 223 13,700 1k,200 18,300 11,900
Aug. 9.55 | 5.98 |13 | 3,400 2| 101 381 23,400 12,680 23,400 6,040
Sept - 9.81 6.20 30 5,090 12 103 501 29,800 16,582 29,800 3,530
Oct. 7.95 | b9l 1] 1,99 26 5.7 146 8,990 3,974 8,990 197
Hov. 6.14 | 4.83 |21 364 30 11.8] 146 8,700 6,140 | 8,700 4,460
Deoc. 6.07 | k56 |13 299 411 1.6| 81.2) 4,99 4,295 1,760 1,910
early}] 9-81 5,090 2 0.3| 182 131,870 109,915 131,870 96,740
* Bgtimated. #* Partly Batimated. % And Other Deys. 6 Deduced.
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OUTFALLS FROM DEEP WELLS
Near El Paso, Texas, and Cd. Juarez, Chihuahua.

Between the Below American Dem Station and the Cd. Juerez Station several outfall
ditches or pipe lines discharge water into the Rio Grande, the source of which is from
deep wells in the vicinity of, El Paso and Cd. Juarez. During 1941 ~such outfalls con-
tributed a total of 10,049.7 acre feet of water to the Rio Grande flow, which is equiva-
lent to an average steady flow of 13.9 gsecond feet during the year. Of this total flow
12.9 second feet, or 9,325.7 acre feet, came from the United States side, while 1.0 sec-
ond feet, or 724 acre feet, came from the Mexican side. On the remainder of thias page
will be found deteils concerning these outfalls.

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 it i1s calculated that 92.7 acre feet flowed into the river in 1941. This
corresponds to an average flow of 0.1 second foot.

Cd. Juarez Sewage Outfall

This outfall enters the river 4.7 miles below the American Dem. From several in-
spections this outfall is estimated at 72k acre feet for 1941, which corresponds to an
average flow of 1.0 second foot. -

Peyton Packing Company Waste

This outfall enters the river 5.7 miles below the American Dam. From several in-
spections an average flow of 0.5 second foot, or 362 acre feet 1s estimated to have en-
tered the river from this source.

El Paso Sewage Outfall

This outfall enters the river 6.6 miles downstream from the American Dem. The flow
of sewage 1s usually measured by Venturi meter at the treatment plant which began oper-
ating in 1936. During the last 9 months of 1941 there were parts of days when the maxi-
mm flow exceeded the.plant capacity and the capacity of the Venturi meter. During such
times the excess flow passed to the river, but was estimated. The amounts of such excess
are included in the following tabulation. The record below was furnished by the De-
partment of Water and Sewage of the City of El Paso.

194 Period 1936 - 1941
Month
Mean Second Feet Acre Feet Average Acre Feet
January 10.2 627 518
February 11.1 618 512
March 11.5 708 522
April 12.6 748 562 .
May 13.0 798 579
June 13.6 808 604
July 1k.6 899 624
August 12.5 766 589
September 11.8 704 556
October 12.5 766 , 567
November 12.0 Tik 54)
December 11.€ 715 551
Yearly 12.3 8,871 6,728
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RIO GRANDE AT JUAREZ STATION

IRSCRIPTION: Water-stage recorder and cable with sit-down ceble car equipped for winch and heavy weighte
located 2.5 miles downetresm from El Paso, Texas and (4. Juarez, Chihuahua. This station is on the nevly
rectified channel of the Rio Grande, 7.0 river miles belovw the American Dam at Kl Paso, Toxas, and k.9 .
river miles below the International Dem. The zero of the gage is 3,687.26 feet above mean sea level,
United States Coast and Geodotic Survey datum. N :

BECORDS: Based upon 205 meter measurements during the year, 171 by the Mexican and 34 by the United States
Seotion. Computations by shifting channel methods. 1941 records good. Records avallable: April 1, 1938
to December 31, 19h1.

REMARKS: , The operation of this station began April 1, 1938. Reservoirs, irrigation diversions and drainage
returns above this station campletely modify the river flow.

ZITRIME FLONS: The groatest flow since April 1, 1938, occurred August 13, 1941, vith a gage height of 8.66

foet snd & flov of 5,190 second fest. The lowest flow since April 1, 1938 ocourred Pebruary 25, 19%0 vith
a gage height of 3.llé feet and a flov of 16.2 second feet.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Doyl Jom. | Fob. | March | April | May [ Jume | 2oy | Aug | Sept. | Oct. | Nov. | Duc.
1 169 | 153 0.0 526 T2k 350 576 823 809 .| 1,260 | 295 57.6
2] 172 | 168 31.8] 628 381 523 675 816 63 | 293 6.2
[ 162 146 62.5 558 756 hop 558 The 957 515 291 50.5
4 156 138 61.8 667 576 367 593 31 103 393 268 197
5 161 12 102 523 558 406 18L 675 623 305 2h7 237
¢ %7 | 1 Bl 512 Tz | 526 55k 597 | 636 275 | 288 | 256
7 151 | 1 30.4| 883 37h 18 622 576 61k 267 | 2% 254
8| 16 © 30.4] 872 3k 516 Th9 629 625 229 [ 2b1 274
9 169 14h 26.8 809 296 512 576 96k 5uh 185 262 242 N
10] 166 | 150 26.8] 5% 342 597 526 752 512 ° 182 | 226 228 :
11 155 | 12 26.8] 512 396 597 519 1 1,120 516 296 61.8] 238
12| 176 | 12% 26.5| U3 579 530 727 696 501 327 61.8] 48k
18] 162 .7 b7 519 138 470 770 | 3,000 | 530 360 | 102 664
1 138 37.8 25.8 833 b7 b7 1,450 3,270 650 o 321 353 : -
1) 170 | 3641 353 6%2 W31 | b0 | 1,070 | 1,380 | 6ok b1 | 3% | 173 :
16 150 38.5 392 583 572 T 893 1 364 151
17| 1% w3 798 576 537 ho1 703 | 1,260 1y 284 | 161 123
18 k2.0l 53 505 5 459 1,120 367 236 | 27k 96.8
w| 175 38.5] k52 625 %80 463 622 | 1,080 323 235 | 305 79.1
20 179 37.8 213 590 456 653 766 855 305 282 0.4
n 136 37.1 116 660 470 685 1,190 191 597 133 258 51.2
2| 125 39.91 1% kol 699 855 24 | 1,790 126 | 24k 55.4
] 13 353 270 34 540 710 763 713 | 2,120 132 252 197 14
] 148 343 »7 5 170 7 667 N 166 237 223
25 183 36.0{ 330 643 897 632 | 1,010 ka2l 131 | 235 224
28| 137 36.4| 385 |[1,030 558 675 583 728 323 119 | 218 240
27| 1 k9a| w03 |1,220 67h 703 n7 646 37h 107 | 216 219
™ 31.1| W66 w8 S5l 565 T3 122 90.1] 229
2 ’
31 579 735 297 216
: 2,380.2 20 16,206 29,484 9,3 6,h27.2
M58 7,128.4 e 22,638 " o690 TR Saanid
Extrome Gage Extreme. Sacond Feet — 1941 | Average Acre Feet
Menth | Foet — 1901 High Low S‘F‘;" Total Period 19381941
High | Low |Doy Day 1o | 14 ge | Mai Mini
. k.ok R [ 16 252 el 104 153 9,4k0 7,935 12,200 9,40
yoo. | 3o 2l el Bl Al s Ba| tmo W | 9000 | 70
M. 5.91 2.8 | 7| 1,170 b1 19.1} 230 1,140 1k, 435 22,000 14,140
Apr. | 5.61 3.94% 1,810 12 678 40,350 938 40,350 30,900
My 5.18 3. | 25] 1,270 10| 262 515 31,650 ,088 31,650 23,h00
e | B.T9 3.64 | 22| 1,10 1| 313 540 32,140 38,160 44,300 32,140
Judy | 745 3.6k | 1) kb1 51 bt 730 k4,900 4,850 4g,h00 k2,
Aug. | 8.66 3.22 | 13| 5,090 | 28| 530 | 951 | 58,480 k5,320 ’ 38,700
Sept.] 8.56 2.76 | 30| 4,870 20| 269 823 48,970 37,268 48,970 22,300
oct. | 5.58 2.03 1] 2,110 28 99.9| 303 18,600 15,300 18,600 11,600
ov. | 2.92 2.07 | 18 13 30 ho.7} 22k 13,350 12,002 13,350 9,360 -
Dec. | b.kO 2.20 | 13| 13,500 21 51.2| 207 12,750 10,122 12,750 7,510
[Yearly| 8.66 2.03 5,190 19.3| 455 329,500 293,906 329,500 269,460
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RIO GRANDE AT ISLAND STATION °

DIRSCRIFTION: Vater.stage recorder and cable vith sit-down cable car equipped for winch and heavy weights,
located near Clint, Texas, and San Augustin, Chibuahua. This station is on the rectified charmsl of the
Ro Grande 27.) river miles below the American Dem at El Paso, Texas. The zoroofthagaqais 3,608.99
fest above mean sea level, United States Cosst and Geodstic Survey datum.

FEOORDB: Based upon 78 meter messurements during the year. 53 by the United States snd 25 by the Mexican
Ssction. Computations by shifting chamnel methods. 1941 records good. Records availabls August 17, 1938
to December 31, 1941.

REMARKS: Reservoire, diveraions and dralnage returns above this station completely modify the river flow.

EITREME FIOWS: The greatest flow since August 17, 1938, occurred September 3, 1938, with a gage height of
15.50 feet and a flow of 4,570 aecond feet. The lowest flow 1s somstimes zero.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

[pey| som. | Feb. | March May | June | July Aug. | Sept. | Oct. | Nov. | Dec.
1] 121 109 17.7 3.0 19k 19% 9.4 195 242 2,020 130 5.k
2] 17 133 17.0 9.3 165 55.3 5.7 1ko 175 L33 88.6 ks
s} 150 123 2h.3 4.8 242 | MWB.2 2.3 100 348 257 90.9 7.5
4] 155 115 27.7 19.1 126 24.9 L3k 189 158 180 86.3 10.%
5| 153 115 33.5 5.6 53.8 48.6 29.2| 137 38.3{ 1ko 61.0] 19.5
6| 182 125 18.5 3.8 26.0 95.6 16.0 593 71 121 30.5]  1B.T
7} 122 122 8.3 109 7.2 99.9 15.0 k2.4 5.61 1ho 23.3| 25.9
8| 12 122 Lol 124 6.1 29.h 29.1 13.7 .6} 19k |- 22| 246
9| 127 122 3.2] 110 5.2 99.5 19.3| 45 s2.2] 214 22.1| 24.8
1 10 143 108 1.3 51.0 4.5 96.4 12.5 278 20.5 125 21.8 37.6
1] sk 105 .3 8.2 L2} 110.6 6.7| 615 5.3 571.5| 22.5] 66.0
12| 136 98.7 .9 5.6 7.0 68.4 25.4 388 ¥3.9 95.0 28.8| 206
18] 155 85.4 1.3 3.8 14.1 .1 155  pL,h00 91.8 118 28.8] 236
M 19 95.3 1.1 38.6 3.7 9.8| k1 |3,320 202 131 53.1| 266
1] 153 88.6 21.0 50.8 3.3 8.2] 298 |1,600 171 151 73.8] 85.0
18] 136 76.6] 105 k.3 3.2 12.7| 167 287 80.0} 157 86.5] 2u.8
17] 9.7 T3 4T 3.5 3.3 10.1 s8.2| s12 k2.6 118 59.8] 21.6
18| 10k 6k.0| 523 2.9 8.1 5.4 50.0| 725 39.1 61.3| 20.2| 21.3
19| 114 61.6] 200 19.9 6.9 3.8 52.5] k61 18.9 48.3 5.5| =20.2
20| 138 3k.9 35.4 6.1 2.7 32.4 31.8 395 4.7 L4 3.9 20.5
2} 157 22.3 10.7 56.8 28.4 64.8 90.8| 29k 42.6 21.9 3.2] 20.5
22| 1hk 18.9 9.8 8.4 8.1 7.0| 355 198 |1,870 21.2 3.8f 19.0
‘[es| kb 20.3 1%.5 32.0| 122 49.8 7| 180 2,300 21.1 2.6 196
2] 136 21.8 9.0 25.6| 326 8.8 20.0| 310 |1,0u0 21.8 1.9| 269
| S4.3| 245 6.5 2b.4| 556 30.9 11.0| 520 k71 24,2 1.5| 260
2 92.1 18.8 5.1 k2l 552 12.6 6.8 122 460 26.5 1.6} 260
2r| 93.3] 15.4 5.1 7170 357 e7.2 gh.1 o] 349 28.8 1.7| 260
e | 11 32.8 L5 605 312 6.91 38 22.3| 56k 31.1 1.9| 256
29 102 3.6 9.0{ 117 3.1] 652 25.6 | 2,210 75.1 1.8] 274
s0] 992 2.7 95.7 79.1 16.3 | 132 89.6 | 3,180 213 1.7| 263
El. 108 2.7 257 27.6| 219 : 200 | 263
2,150.0 2,760.2 1,322.7 13,302.8 ] 5,580.2 3,486.8
3,964 .6 1,865.7 3,660.9 3,673.1 14,317.8 981.5
! Extreme Gage Extreme Second Feet — 1941 | Average Acre Feet
Month | ‘Feet — 1941 High Low Second ™ eral Period 19361941 o
High | Low [Doy Day e | 4 Average | Maxi Mini
Jan, 12.37 11.65 6 302 29 17.1 129 7,900 8,533 8,900 7,900
Ped. 12.16f 1.31| 7 208 27| 1.7 76.8| 4,260 3,753 4,260 2,930
[ B3.0, 10.78| 17| 1,260 nmj* o 60.2] 3,700 1,843 3,700 876
Apr. 12.79 10.91 1§ %27 -808 30 .9 92.0 5,470 2,940 5,470 1,190
May 13.04| 10.95) 25 950 20 2.6 | 118 7,260 3,293 7,260 ° 1,050
June 1242 11.06{ 1 371 30 2.3 Wl 2,620 L,810 10,500 1,310
July 13.12| 10.39} 29 996 n 0 118 7,290 5,977 7,290 4,840
Aug. 15401 10,92 1b| 4,060, 9 [} 429 26,400 14,067 26,400 5,500 ,
gept.] 15.60| 10.95]| 30| &,360 T 1.2 | W77 2B,hoo 17,890 29,400 1,760
Oot. 15.50] 11.23| 1| &,13% 23| 21.1 | 180 11,100 4,290 11,100 1,620
Nov. 12.02] 10.48| 1 253 30 1.6 2.7 1,90 1,120 2,220 11.5
Dec. 12.43] " 10.k0| 14 610 2 0 112 6,920 3,438 6,920 1,050
[Yoarly| 15.60| 10.39 4,360 0 156 - | 113,270 71,951» 113,270 43,965.5
% Egtimated. * Partly Dstimated. % And Other Days.

€ The a.mago, maximum and minimum discharges for January through August are for the period 1939-1941.
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RIO GRANDE AT COUNTY LINE STATION

DESCRIPTION:  Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weights
located 0.8 mile downstream from the E1 Paso-Hudspeth county line. This gaging station is on the rectified
channiel of the Rio Grands, 47.3 river miles below the American Dem at El Pago, Texas. The zerc of the gage
1s 3,547.59 feet above meen sea level, United States Coast and Geodetic Survey datum.

RECORDS:  Baged upon 80 meter meapurements during the year, 55 by the United States and 25 by the Mexican
Section. Computations by shifting channel methods. 1941 records good. Records available: January 1, 1938
to December 31, 1941.

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

EXTREME FLOWS: The greatest flow since January 1, 1938, occurred Beptember 3 , 1938, with a gage height of

6.39 feet and & flow of 4,050 second feet. The lowest flow since Jamuary 1, 1938, occurred March 5 , 19%9
with a gage height of 2.23 feet and a flow of 44.3 gecond feet.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb. March April May June July Auvg. | Sept. Oct. Nov. Dec.
1] 159 167 81.2 163 L1z 292" 332 528 636 2,762 322 158
2| 160 17h 65.0 167 u33 202 228 563 sk 1,147 301 148
gl 164 | 171 71.8 227 491 206 196 486 610 898 331 165
4 162 1hkg 72.0 234 522 27h 437 595 572 T68 320 233
5| 164 167 102 269 436 302 2b1 627 3h7 698 322 267
6] 188 162 112 256 368 321 242 411 262 ° 553 329 220
71 187 167 133 330 280 389 321 361 296 599 321 206
8| 180 171 89.1 316 258 ko8 300 310 432 541 323 198
9| 192 170 70.2 337 229 374 364 402 Lyo 493 330 211

10] 179 180 65.1 292 216 349 269 692 4os 386 332 266
n} 170 |19 65.3 298 212 382 332 886 371 352 302 373
12| 187 19h 62.9 292 235 368 188 786 373 Lo5 308 L63
18| 200 183 59.8 288 | 289 348 339  [1,063 369 314 304 539
1| 231 176 56.8 295 190 291 50 (2,806 532 350 354 37
15 23 | 180 56.1 295 185 353 547 |2,110 663 371 3 493
16| 214 159 17h 285 179 33h b1 890 562 372 23 388
17| 191 12 706 218 263 218 329 969 by 321 398 372
18| 169 124 555 14k 271 232 319 1,292 361 2gh 355 368
191 179 87.9 | 292 153 ko2 220 415 97h 353 300 37k 375
20 176 70.3 | 21k 201 217 187 L5k 87k 278 307 324 365
21| 173 65.4 | 147 231 176 277 536 626 379 252 246 342
22 | 157 64.3 | 123 243 192 295 667 526 2,350 231 190 345
23| 190 69.9 | 120 256 326 333 118 475 2,409 205 203 4ol
2¢| 213 66.2 | 180 267 565 268 318 646 1,b72 190 185 362
95| 220 67.9 | 163 300 784 271 278 1,085 818 248 197 352
26| 201 65.5 | 184 458 984 330 260 591 770 280 221 351
27| 178 61.6 | 193 650 590 21k Lol 376 616 ko2 212 370+
28| 198 65.3 | 211 634 679 235 572 307 757 k32 194 365
29| 171 185 459 411 305 9% Lol 1,709 by 173 350
30 | 17 177 379 229 371 761 431 [%2,871 *451 173 36k
31| 166 192 392 386 529 4ko 338

3,711, 8 8,9 23,618 15,823 10,488
Sum 5,700 ? 4,978.3 P e P9 12,258 22,908 ' 8,780
Extreme Gage Extreme Second Feet — 1941 g:ﬂ::; Acre Feet
Month | Feet — 1941 High Low F‘ Total Period  1938-1941
u' A . Al
High Low |Day Day 1941 1941 Averag;

Jan. 3.18 2.65 | 15 382 30 125 | 184 11,300 14,350 16,500 11,300
Feb. 3.03 2.10 1 279 28 50.8 133 7,360 10,658 17,200 7,360
Mar. L4.3h 2.10 | 17 1,310 16 52.2 161 9,870 9,820 15,200 6,370
Apr. 3.52 2.4 | 27 679 18 68.01 298 17,700 12,735 17,700 7,870
May 4.51 2.h5 | 26 1,k20 16 129 368 22,600 12,735 22,600 6,980
June | 3.25 2.76 | 9 565 28 149 . 298 17,750 17,280 27,500 6,870
July 4.08 2.56 | 30 | 1,%00 5 176 395 2k ,300 23,050 42,400 11,k00
Aug. | .6.13 2.62 | 1% 3,160 8 283 762 46,800 24,275 ) 15,500
Sept.| 6.40 2.78 130 | 3,450 6 240 764 | 45,400 31,048 46,600 8,290
Oct. 6.74 2.82 1| 3,900 23 147 510 | 31,400 17,850 31,k00 11,200
Nov. 3.38 2.60 | 20 602 30 170 293 17,400 12,982 17,400 8,230
Dec. 3.82 2.57 | 14 1,050 3 135 338 20,800 14,092 20,800 8,770
early| 6.74 2.10 3,900 50.8 377 | 272,680 200,875 272,680 | 129,680

* Partly Estimated.
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RIO GRANDE AT FORT QUITMAN STATION

1

IESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weighta
located on the rectified Rio Grande channel 1.5 milea below 014 Fort Quitman, and 81.1 river miles below
the American Dam at Bl Paso. The zero of the new gage is 3,450.57 feet, U.S.C. and G.S. datum. See Water
Bulletin No. 7 for & gage history of this station. .

:  Baged upon 85 meter measurements during the year, 58 by the United States and 27 by the Mexican
Section. Computations by shifting charmel methods. 1941 records good. Records available: January 1923
to December 19%1.

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

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max., about June 20, 1905, 17,000 sec. ft.6. This is
the greatest flow in the last 113 years. Mar. since Jan. 1923, 9,780 sec. ft., June 5, 1941, Min., fre-
quently dry prior to Jan. 1915%*. Since Jan. 1923, dry only once, March 30, 1935. Da_.‘lﬁl%: Max., about
17,000 sec. £t. June 20, 19058. Since Jan. 1923, 4,980 sec. ft. average on June 5, 19417 .
dry prior to Jan. 1915. Since Jan. 1923, 0.9 sec. £t. average May 31 to June 4, 1935. Monthly: Max.,
since Jan. 1923, 1,190 sec. ft. average in Sept. 19h1. Min., frequently dry prior to Jan. . Since
Jan. 1923, 14.3 sec. £t. average in May 1935. Yearly: Max., since Jan. 1923, 51k sec. ft. average in 192L.
Min., since Jan. 1923, 141 sec. ft. average in - Two Successive Years: Max., since Jan. 1923, 487
sec. ft. average 1923 and 1924. Min., 171 sec. ft. average 193k and 1935. Three Successive Years: Max.,
since Jan. 1923, b8 sec. ft. average 1923 to 1925. Min., since Jan. 1923, IB3 sec. ft. average 1934 to
1936. Four Successive Years: Max., since 1923, 431 sec. ft. average 1923 to 1926. Min., since Jan, 1923,
199 aec. Tt. average 1934 to 1937. Five Successive Years: Max., since Jan. 1923, 412 sec. ft. average
1923 to 1927. Min., since 1923, 218 sec. ft. average 1933 to 1937. Nineteen Years: Average 309 sec. ft.
See pgggs 71 an}g. 72 of Water Bulletin No. 8 for the magnitude and average frequency of floods in the per-
{od 1 to 1938.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 154 135 76.5 4331 395 ko2 345 535 803 | 3,120 527 335
2| 160 135 9.7 35.5] 394 362 337 520 784 | 3,000 a8 32h
8| 19 | w7 68.6] 1ho.6| k2o 319 275 538 692 | 1,380 | k39 | 3b7
4| BT 133 85.0 67.4 558 37h 225 585 769 980 k3 355
5] 158 124 73.1 46.3] W30 | 4,980 338 555 548 833 b1k hog
6| 1715 148 72.0 51. 379 | 1,120 243 [ h60 708 ho8 389
7] 126 99.6 56.8] 2719 893 256 432 T09 667 4o8 376
81 157 136 97.3 153 226 863 235 381 493 667 h2 349
ol 154 154 92.7| o517 177 870 190 368 4148 680 393 341

10| 166 154 78.6] 210 12k Thé 155 680 bos -  s64 386 350
1| 158 150 72.0] 130 106 651 ok.0] 712 Bl 469 364 431
12| 168 152 78.3 55.3 106 566 7.0 900 4ol 510 3k9 624
18| 168 125 69.5 62.8 95.3] 503 197 | 1,10 41k 509 353 667
14 160 122 68.3 51.2| * 11k 383 328 | 1,520 506 500 375 886
15| 1712 125 53.6 1.6 80.0 349 k70 | 2,480 * 655 550 L8l 668
16| 154 118 59.0 56.2 7.3 358 456 1,950 * 598 534 495 506
17| 16 17 436 h2.6 92.0| 260 390 | 1,390 617 508 566
18| 162 91.9 780 43,2 1k 195 32 1,770 480 450 (1] 415
1| 1719 108 332 kg.0| kb 202 295 | 1,020 492 Lho 455
20| 172 92.4| 220 53.2] 14 207 293 | 1,100 641 hé2 403 363
:; 162 Bﬁ 2| 16k 58.1| 128 2:5% 315 gg é B Egg u}I l‘l;orr 347
12 .0 1 o 105 o 57 3 2
28| 122 1.9 77.8 b 107 262 W37 739 | k00 32& hgo &
241 121 87.2 76.6 91.2| k21 269 398 832 | 3,100 kg5 396 s
25| 131 76.1] 100 164 79 268 257 984 ] 1,870 | * Bo6 383 410

26| 119 gi.ul  75.6f 383 {1,120 317 238 ob7 | 1,260 weo |+ 382 | 389

27| 115 80.6 52.9{ 881 702 2719 506 | %534 | 1,190 bk 356 387

28 112 70.7| . %9.9 960 47 334 585 hot 921 Lk6 370 385

29{ 130 54.3 636 569 351 692 Lok 1,260 446 336 382

g0 | 134 s3.2] 367 500 b5 816 619 | 2,360 564 326 380

a1] 13 43.5 258 851 803 674 378

3,215.4 257.1 T 26 2 1 1;

um 1,669 » 3,855.6 5,257 9,915.6 7,597 11,089 > T94 35,598 3,09 12,342 3,202

Extreme Gage Extreme Second Feet — 1941 | Average Acre Feet
Month | Feet — 1941 High Low |22 ot Period 19241941

High Low Day Day 1941 1941 Normal Maximum | Minimum
Jan. 3.82 2.93 | 21 298 27 9k.0 | 151 9,260 | 11,991 19,200 | 5,370
Peb. 3.61 258 | 8 228 22 s52.4 | 115 6, 12,235 30,h00 | 3,510
Mar. k.13 2.k2 | 18 972 31 37.7 124 7,650 10,730 28,500 1,090
Apr. .53 2.30 | 28| 1,030 3 26.9 | 175 10,400 12,662 34,700 | 1,200
May 5.15 2.85 | 26 | 1,380 16 56.8 | 332 19,700 15,910 50,700 880
June | 10.68 2.0 ] 5| 9,780 191 123 587 34,900 16,533 34,900 | 3,630
July 7.06 252 | 27| 3,40 11 w0 | 358 22,000 20,073 61,500 | k4,300
Aug. T7.72 3.55 1 15 L,032 9 333 86h 53,100 30,254 66,400 4,430
Sept.| 11.h0 3,78 | 22| 8,090 12 { 383 |1,190 70,600 33,438 70,600 | 6,980
Oct- 7.08 3.3 2] 3,502 23 | 300 U5 _ks,800 20,461 45,800 | 4,520
Nov. b1 3.73 | 25 756 28 | 203 h11 24,500 15,484 2k,500 | 4,990
Dec. 5.03 3.74 | 14 1,072 8 251 426 26,200 15,874 26,200 5,640
early| 11.b0 | 2.3 9,780 26.9 | ust | 330,190 | 217,685 | 373,500 |102,420

#Partly Estimated. #*% Elephant Butte Reservolr closed January 1915.

© Botimated from pesk flow at El Paso and Upper Presidio Stations.
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RIO GRANDE AT LA NUTRIA STATION

TESCRIPTION: Water-stage recorder about 9.5 miles above Candeleria,Texas, 9.5 miles above San Antomio, Chi-
luahua, 64 miles above Presidio, Texas, and 62 miles above OJinaga, Chiluahma, and 207.9.river miles below
the American Dam at Xl Paso, Texas. Zero of gage iz 2,871.42 feet adove mean sea level. ted
Coast and Geodetic Survey datum.

RECORDS: Bued.upon15meterloanrmtsbyvadinedurinsthenrfor:tagolbolwﬁonoonﬂ.foet Sta-
tion rating curve extended above 650 second feet by means of areas and water surface slopes showvn by maxi.
mm stage pipe gages. Computations by shifting ch 1 hods. 1941 r ds fair. R ds available:
Jarmary 1935 to December 31, 1941. Records estimated from Jamnary 1 to June 15, 1935. The operation of
this station vas discontinued December 31, 1941.

REMARKS: Reservoirs in the United States as well as many irrigation diversions and drainage returns in. the
United States and -Mexico completely modify the river flow.

EXTREME FLOWS: The greatest recorded flow was on August 31, 1935, vhen the peek discharge was 7,480 secand
feet. The river is scmetimes dry. A careful survey of flood marks ashows that about 30,000 second feet
passed this point prior to the estsblisiment of the station. From persons contimmously resident in this
region since 1903 it is known that such a flow as 30,000 second feet hes not cocwrred here since 1903.

\

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

[oay] Jan. | Feb. | March | Aprit | May | sune | suly | Awg. | Sept. | Oct. | Nov. | Dec.
1| 15 | 150 Th.8 51.6] W97 |* SLE|TL,00( 992 | Bo0| h,00| 849 | 30
2| 162 | 168 76,3 ho.6| 480 |[* M1 |Z%1,130 715 [* 802} 3,220 78 302
sl 159 |16 72.3 by.2f2 356 [+ 38 )= "Boo| W8 [*1,u0=3,080] 608 | 305
4] 163 | 160 69.6 e 355 |+ W3 |" W59 501 [# 925 [23,000| 545 290
5] 158 | 160 8h.9 37.8% 355 377 |* 388] 509 |*1,00022,650| 536 278
6| 15k | 160 8.1 58.0]F 355 ] 1,230 |§ 350 606 |* Tr7|f1,200| 507 [ 2% |'
7| 153 | 156 TL.h 3h.2{2 3 - 2,500 |2 300 526 |*. 706 |* “970 | k71 304
8| 155 | 156 78.8 bi.7(® 318 1,310 (£ how kah |» 65312 915 | W59 204
9! 169 168 69.0 34.0f* 243 1,000 335 k23 q0O |® 925 | hhk o7
10 162 154 88.8 33.84* 201 460 58l 550 | 2 1,000 37 267
11] 148 | 160 95.8 39.6)* 151 7 212 | 1,570 506 [® 1,250 | hes 26k
12| 15 |68 o8| 105 |* 57  6e3 60| BT 500 (" 1,060 | A2 | 293
18| 210 |62 90.9 88.5|* 77.3 512 1 905 500 {* 910 | 3719 480
u 150 82.9 65.9|* 82.3 k50 138 | 1,720 k60 |*  T90 5
15 185 | 145 89.5 h9.2f*  T1.3 465 236 | 2,140 550 |2 660 647
18] 177 | 134 81.5 32.5(% 72.7] 400 313 | 2,140 610 [ 630 | k13 T16
171 179 130 1.7 26.31* .69.6 325 17 | 2,930 61 |2 615 =27 5h6
18 171 | 128 71.6 21.7|*  89.3 300 #2,510 66k |= 5851 S57T T "b56
19| 164 | 123 502 8.4 *  82.3 285 591 | #1,640 * 535 | 819 4Ok
20| 165 { 120 k57 20.7|* 52.3 24k 416 } 1,680 hoB | = 439 385 |
21| 176 | 106 330 17.5{* 63.2(z 18k 2k2 | #1,590 515 |2 520 | W57 | 363
22| 180 | 117 300 15.5|* 133 |® 187 294 3 1,900 |& o5 | M6 6
28| 173 | 04 209 13.7|* 720 |= 19| 1,220 2,050 5,990.|2 1,150 | 391 %0
24| 158 99.01 189 1h.afr2k0 |2 194 | 1,300 | 2,920 6,660 121,190 § ko5 3%
5| 133 98.2| W5 1h.1® 883 |* 250 851 | *1,940 6,800 12 1,180 | ko9 350
26! 128 89.6 | 119 726 [T 501 [T 300 578 [*1,410 6,610 [® 1,380 [ 39% 336
21| 130 94.3 96.5 |# 7271 §r 353 | koo 434 | #1,130 5,k70 1,310 | 363 311
28| 131 8o.2| 107 I» 622 |® 530 |r1,660 982 {#1,2k0 21,280 | 359 305
29| 128 80.7| 1,7%0 |* 706 j2 1,550 1,110 |*1,270 1810 ] 356 7
so| 125 €9. 728 |z 565 |f 883 669 |* 706 1,780 & 750 |- 353 7
31 133 60.1 " 600 822 |+ 530 s 770 30k

802. 486.8 *19,119 38,629 239,995 1,35

o= u,068 >’ % 41186 2000657 00 wag,e9 53,285 ' 13,900

Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High Low | e rorat Period 19351941

High Low | Day Day 1941 1941 g M Minimum
Jan. 4.88 60| 13 72 |%29] 119 160 9,850 10,831 15,000 |° 3,000
r::. 3.88 g.ze 2 177 28| T2.5 136 7:5h0 8,4h6 14,400 |2 2,500
Mar. 5.28 3.09| 19 699 31 56.7 133| 8,160 6,606 13,600 r 500
Apr. 7.27 2.57| 26| 2,380 23 129 183| 10,900 5,216 13,000 |2 [}
May 9.39 3.0 25| k,680 20| @ bo.3 {* 3hb| 21,100 - 8,751 21,100 |2 (]
June 1.73 7] 2,780 21} $184%  |*  637| % 37,900 | 13,509 37,900 |2 5,290
July 7.30 3.82] 23| 2,00 15| 126 |x  556] # 34,200 17,34k 57,900 2,780
Aug. 9.72 Loo| 2k 5,220 9 ko6 I* 1,250| » 76,600 28,943 76, 10,500
Sept 10.82 25| 6,880 14 # 160 1,780] 105,600 51,31k 105, 13,100
Oct. 9.63 1] 5,080 20| # 520 |® 1,290 = 79,300 29,886 79,300 12,000
Nov. 5.45 L.27 1 861 30 336 27,700 ik, 771 27,700 10,300
Dec. 5.37 00| 15 813 10| 256 365] 22,400 15,229 22,400 10,400
early| 10.82 2.57 6,880 12.9] 608 | h1,250 | 210,826 441,250 | 132,150

$ And Other Days. " Eatimated. * Partly Estimated. # Moan Daily.
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RIO GRANDE AT UPPER PRESIDIO STATION

DESCRIPTION:  Water-stage recordsr and cable with sit-down oable car equipped for winch and heavy weighta
looated 7.8 river miles above the confluence of the Rio Conchos and about 10 miles northwest of the towns
of Presidio, Texas, and Ojinaga, Chihuahua,. and 285.7 river miles below the American Dem at ¥l Paso,
Texas. Zero of gage is 2,579.82 feet above mean sea level, United States (oast and Geodstic Survey datum.

RECORDS: Based on 56 meter measurements during the year. Computations by shifting chamnel methods. 1941
records 301;:2. Records availlable: April 1900 to March 1914; September 1919 to March 1920;. August 1923 to
December 1.

KRMARKS: Reservoirs in the United States, as well as many irrigation diversions and drainage returns in
the United States and Mexico, completely modify the river flow.

EXTREME FIOWS: The greatest recorded flow was on dJune 12, 1912, when peak discharge was 15,200 second
feet. The river is sometimes dry. See peges 71 and 72 of Water Bulletin No. 8 for the magnitude and aver-
age fraquency of floods diring the previous periods of record. On October 1, 1941 a gage height of 10.05°
feet was reached with a flow of 4,070 second feet.The level of the river water surface at this gage height
wag 2,589.87 feet above U.8.C. & G.S. mean ses level datum end was the highest level reached during the
yoars 1923 to 1941, inclusive. According to local testimony this is the higheat level reached in the past
50 years at least, belng even higher than during the peak flow of 15,200 second feet on June 12 » 1912. The
datum of the gage if 1912 1s unknown.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan, Feb. | March April May June July Aug. Sept. Oct. | Nov. Dec.
1] 91.7] 110 78.3 2560 712 [ o84 |1,240 985 749 | 3,660 925 161
2| 88.6] 115 76.9¢ 18.6] 502 I 532 [1,630 pe1,100 884 | 2,980 923 451
8! 119 126 T71.8p 13.1p 575 455 1,500 [* 700 880 2,870 832 Lk
¢| 133 130 63.3 2.0 428 51 1,380 553 | 1,120 | 3,410 732 35
5| 130 133 30.9 9.9} 370 L6 |+ 663 621 [* 980 13,280 673 430
6] 134 /32 29.6 9.4 337 [ b6k 72k - 1,090 3,0k0 653 418
7] 126 133, 20.0 8. 334 {1,110 387 671 [+ 700 |2,3k0 | 625 ko5
8] 118 135 13.2 7.3p 328 1,570 u6h 588 skt 1,360 586 Ll
9 122 131‘2 11.2 6.0 2% 1,150 3(1;56 2{152 gtg 1,1% 5;3 437
10 | 12! 1 11. 5.2 2 912 1,2! 5 k27

11| 127 157 10.7 5.6 194 862 1S 676 M 678 11,070 S543 k29

12| 140 1h7 10.2 6.2k 1 79 293  [1,160 667 | 2,050 534 428
18] 159 150 1.5 59 9.3 686 225 719 632 1,960 532 hos
| 192 152 12.9 5.7p¢ T70.1| 583 199 |1,260 831 |1,520 528 504
5] 165 145 16.5 5.2pF s571.2| 565 27 11,33 611 | 1,090 S0k 611
16| 165 157 22.6 5.1 52.1] 546 395 [1,40 523 758 502 668
17| 168 135 23.9 bal 73 387 k8 | 1,560 662 708 507 735
18] 162 129 2h.b ho| 289 348 415 | 1,700 690 704 539 639
19| 158 124 19.2 3.6 108 369 383 11,730 682 694 576
20| 152 18 131 3.4 89.2 489 587 1,720 [ 646 665 587 516
21| 148 . 106 316 3.5 65.2 390 [ 599 1,650 [ 568 629 sh2 Loh.

22| 147 101 233 2.8 63.9 381 ¢ 396 1, 655 605 533 412
28| 185 101 i 2.k 78.4 27U 387 P10 {1,790 | 581 517

26 181 99.0 152 2.2pM2,860 M 210 1,030 [ 840 1,970 1,570 495

25| 12 95.8 125 2.2 ;3,110 203 1,050 1,450 2,030 1,930 493 400

26| 1 92.6| 108 [ 200 P2,650 306 |[1,510 J1,730 }2,350 [2,0% Lok 406

7] 119 8k.27 87.6|1,100 {1,620 hoh w862 p1,6h0 p3,000 |1,860 U89 430

28| 114 78.6 68.1] 746 |1,040 584 711 p1,210 p3,470 | 1,960 481 407

29| 120 50.8{ 855 99k l1,920 |[1,120 1,360 |3,770 |2,260 17 398

s0 | 117 k2.5 11,180 758 11,760 [ 992 M,k80 13,900 |1,850 465 ko2

g1 113 38.4 193 701. Pk 877 1 . 1,050 406

Lk 2 4,258, 20,1’ #35,1° 2,854 14
%,210.3 ,3' 2,002.7 581 19,4134 i 21,52 0T 38,632 72,95 1715 95
" Extreme Gage Extreme Second Feet — 1941 |[Average Acre Feet
Month |  Feet — 1941 High Low |0 Period 19241941
High Low Day Day 1941 1941 N T Mavs YT
. 1.98| 1.26 [ 1% 215 [$+2] 845 136 8,350 12,546 27,300 [N

:‘::. 1.72] a7 |11 161 28| 175.0 123 6,830 11,302 29,400 1,k20
Mar. 2.55|. 0.36 | 20 406 12| 10.1 67.5 4,150 10,042 41,500 285
Apr. 6.00| 030 [ 27| 1,660 25 1.9 b2 8,450 9,433 39,900 0
May |* 9.70 1.15 24 3,440 15 49.8 626 38,500 15,010 35,300 0
June 8.04 1.74 29 2,500 25| 190 672 40,000 15,592 62,100 830
July 6.17 1.80 2 1,790 15| 189 694 k2,700 19,364 5 13.3
Aug. 6.00| 2.61 | 27 1,850 11| 436 1,130 | * 69,800 36,895 81,700 | 2,170

. 9.92 2.83 30 3,970 e2 | 507 1,290 76,600 39,505 82,500 3,140
Oot. 10.05| 2.83 1| b,070 23 22; 1,;32 1&,% 32,22 1§i,% g
. 2o | * 2, 1 961 30
o, | suo| oy | 11| 2% | 2| 395 b0 | @830 Wm7|  28l%00f a7

[Yearly| 10.05 0.30 4,070 1.9 641 463,780 234,603 531,300 | 54,315 i

¥ And Other Days. # Partly Retimated. -
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RIO CONCHOS NEAR OJINAGA, CHIHUAHUA

DESCRIPTION: The Rio Conchos enters the Rio Grande 3.7 miles above the international highway bridge de-
tween Presidio, Texap, and Ojinaga, Chihuahus, 2.0 milea above the lower Presidic gaging station on the
Rio Grande, 7.8 miles below the Upper Presidio gaging station on the Rio Grande and 293.5 river miles be-
low the American Dem at El Paao, Texas.

RECORDS: Based on discharge records of the Rio Grande at Upper Presidio and lower Presidio stations, and
eatimated irrigation diversions and arroyo inflow between these two stations. The normals shown here cor-
respond with the revisions in Rio Conchos discharge shown in Water Bulletin No. 7, page 4h. 19kl records
fair. Records available: 1900 to 1913 end 1924k to 19h41.

REMARKS: The Boquilla storage reservoir, as well as diversions for irrigation in the Rio Conchos basin
greatly modify the river flow. The Colina reservoir with 21,900 acre feet capacity, located about 10.5
miles downstream from Boquilla Dem and the Rosetilla reservoir located about 52.7 miles farther down-
Btream, with a capacity of 15,400 acre feet are used for power development only. The daily river flow may
be modified by these reservoirs but, except for evaporation, the monthly flow is not.

EXTREME FLOWS: The greatest recorded flow occurred September 11, 190k, when the estimated peak was 162,000
second feet. See pages 71 and 72 of Water Bulletin Ko.8 for the magnitude and average frequency of floods
from the Rio Conchos since 1828. The lowest recorded flow was 3.0 second feet which ocourred on May 1k,
1904. The second lowest recorded flow was 19.0 second feet which occurred on August 18, 1937.

Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High Low S.F::d Total Period  1924-1941
High Low | Day Day 1941 1941 Normal Maximum | Minimum
Jan. ) 26 826 i 257 511 31,500 53,2488 | 147,500 1,410
Feb. 18 | 1,570 2 152 924 51,300 43,133 66,180 16,130
Mar. 4 1,080 31 239 553 34,000 38,967 70,240 20,870
Apr. 27 | 19,500 12 88.8| 832 49,500 29,289 62,780 5,000
Mey 25 { 30,900 16 188 | 2,250 138,000 39,323 138,000 3,950
June 29 | 15,300 21 280 837 19,800 4k,189 91,900 8,720
July 28 | 13,900 17 12 {2,290 | 141,000 88,311 | 502,000 22,140
Aug. 29 | 8,170 2k | 1,790 {3,810 | 234,000 | 128,211 | k35,400 18,900
Sept . 28 | 18,300 10 | 1,850 { 7,430 | %k2,000 | 255,183 |1,141,000 9,370
Oot. 15 | 34,500 31 | 2,620 {12,300 | 759,000 | 170,301 | 798,000 3h,600
Nov. 1| “2,740 29 o9 | 1,780 | 106,000 54,987 | 106,000 17,190
Dec. 16 | 1,690 13 631 | 1,100 67,400 49,666 76,000 15,280
[Yearly 34,500 88.8] 2,910 |2,103,500 | 994,808 2,431,850 | 400,930
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RIO GRANDE AT LOWER PRESIDIO STATION

IESCRIPTION: Water-stage recorder and cable with git-down cable car equipped for winch and heavy weights
located about 1.70 miles above the international highway tridge between Presidio, Texas, and OJinaga,
Chilmahus, 2.0 miles below the confluence of the Rio Conchos with the Rio Grande, and 295.5 river miles
below the Américan Dem at El paso, Texas. Zero of gege 18 2,556.42 feet, United States Coast and Geodetic
Survey sea level datum.

H Baged on 53 meter messurements during the year. Computations by shifting channel methods. 1941
records good.: Records available: Lh)y 1300 to July 1915; September 1919 to March 1920; August 1923 to
December 31, 10k1.

REMARKS: Station moved to 1ts present location on June 14, 1932, Previously it was located 11.1 miles
farther downstream and .4 miles above the Alamito Creek confluence. See Water Bulletin Na. 1 for descrip-
tion of the old station. Reservoirs in the United 8tates, also Boquilla, Colina and Rosstilla reservoirs
on the Rio Conchos, ag well as many irrigation diversions and drainage returns in the United States and
Mexico, greatly modify the river flow. '

EXTREME FLOWS: The greatest recorded flow occurred in September, 1904, with a peak flow estimated at
162,000} second feet &t the present station. fhe lowest recordsd flow was 3.0 second feet on May 1k4,190k.
See pages 71 and 72 of Water Bulletin No. 8 for the magnitude and average frequency of floods in the pre-
vious 109 years. ’

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 509 673 554 283 1,090 2,250 7,410 3,030 7,220 22,000 3,420] 1,730
2] s02 643 837 278 919 | 1,450 | 3,820 |*4,870 | 6,450 | 20,900 | 3,1b0] 1,520
8| b6 | 1,010 903 22k | 1,140 | 1,330 | 4,630 [*4,770 | 5,0k0 | 16,300 3,130| 1.hko
4] M1 | 1,090 932 194 951 | 1,310 | 3,000 |*4,630 | L,860 | 15,000| 3,060] 1,450/
5| hos 932 758 175 B3 | 1,120 | 2,590 | 5,030 | 4,580 | 15,000] 3,180{ 1,310
6] 698 | 1,020 655 148 672 | 1,020 | 2,00 | 7,130 | 4,160 | 14,300 2,820[ 1,250
7] 554 | 1,030 592 2134 914 } 1,370 | 1,450 | 6,560 | 3,510 | 13,300| 2,660 1,290
8] 483 | 1,1% 655 129 808 | 1,980 | 1,650 | 4,600 | 2,750 | 11,100 2,500} 1,2k0
o] 610 | 1,280 666 135 85 | 1,870 | 1,320 | 4,090 | 2,820 8,840 2,600] 1,190

10] 558 | 1,k20 686 13 695 | 1,510 | 1,260 | 3,940 | 2,550 | 10,100| 2,630| 1,170
1u 497 1,210 898 109 553 1,470 1,400 b,240 3,070 10,500 | 2,550| 1,330

12 580 995 874 104 484 1,300 1,640 5,350 k140 15,700 | 2,450| 1,120
18| 8k | 1,240 694 120 498 | 1,100 | 1,570 | 3,690 | 5,kk0 | 20,800 2,250| 1.2%0
]| 6% | 1,410 515 150 471 945 | 1,070 | 3,920 | 9,860 | 24,100 2,430| 1,730
15 74 | 1,220 594 229 379 | 2,860 93 | 5,390 | 10,600 | 32,900| 2,160| 1,540
18| 63 | 1,310 460 216 279 | 1,170 | 1,230 | 6,40 |2 9,770 | 31,k00| 2,020] 2,180
] 518 | 1,310 611 175 813 830 8771 7,350 i 9,010 | 23,800 2,150

18| 556 | 1,460 669 161 | 1,600 758 860 | 5,970 [*

19| 685 | 1,200 676 W8 | 1,220 712 | 1,020 | 5,650
20| 8% [ 1,010 510 145 633 868 | 1,330 | 5,540 { 7,900 | 12,600 1,980
21| Tk 83k 8ho 13 Lok 677 1 1,190 | 4,630 | 7,850 | 11,000] 1,760

-

§8R|5288

~

22| Bk 732 661 137 hoo | 1,010 885 | 3,380 |10,k00 9,590 | 2,210{ 1,
28| 654 987 536 125 349 | 1,210 | 1,120 | 3,290 | 14,600 7,670 | 2,320 1,
24| 517 980 588 115 [*19,000 8k | 2,5% | 2,970 | 8,610 | 10,800 | 2,130| 1,710
25| 667 ) 961) 5% | 102 w6u00 | 730 | 3,350 | 3,200 | 11,000 | 9,600 | 1790 | 1660
26 96k 788 503 931 10,900 835 8,710 3,990 | 13,900 8,110 | 2,150| 1,630
271 910 70| W2 |15,800 F k0% 86 | 7,750 | %300 |18j000 | 6,740 | 2]060 | 1880
28| 850 717 374 | 3,380 | 3,840 | 1,660 {10,800 | 4,110 |21,500 6,230 1 1,580 1,730
29 821 341 2,850 3,110 { 7,2k 5,810 5,780 | 19,500 5,720 | 1,k701 1,790
30 641 . 315 1,860 2,540 2,890 5,370 7,020 | 16,400 5,510 | 1,680| 1,680
E'i 668 293 2,150 3,750 | 6,270 3,920 1,500,
20 28,813 45,115 153,070 435,630 8
20,066 29,3 19,227 ’ 89,060 ’ 92,045 0 k130 70,900 270
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High Low s:::':" Total Period - 1924-1941
High Low |Day Day 1941 1941 Normal | Maxi Mini
Jan. 2.5 | 1.50 26 1,120 {% & 393 647 39,800 | 65,788 174,800 | 2,500
Peb. 2.94 | 1.72 18 1,700 2 575 | 1,050 58,200 5k, k37 77,900 | 26,300
Maxr. 2.46 1.26 i 1,150 31 280 620 38,100 48,962 76,300 21,200

td
Apr. | 10.99 | 0.85 27| 20,400 | 12 95.0 960 57,200 38,056 66,500 &, 460
May 13.50 | 1.12 25( 31,600 | 16 2h5 | 2,870 177,000 5k,012 177,000 3,660
June 9.48 1.87 29 15,500 21 625 1,500 89,500 59,436 106,000 9,250
July 9.07 | 2.17 281 14,700 | 17 79% | 2,970 183,000 | 106,762 564,000 | 23,900
Aug. 7.69 | 3.63 29 9,640 { 24| 2,500 | h,9h0| 304,000 | 164,609 509,000 | 38,000
Sept.| 12.51 | 3.65 28} 21,700 | 10 2,360 | 8,710| 518,000 | 294,728 |1,200,000 | 16,000
Oct. | 14.88 | 5.23 15| 35,500 | 31| 3,580 |1bh,200[ 864,000 | 204,027 864,000 | 41,000
Nov. 534 | 3.61 1 3,630 | 29 1,ko0 2,360 | 141,000 71,536 141,000 | 30,500
Dec. 4.32 | 3.38 16 2,300 | 13} 1,030 | 1,570 96,300 64,381 96,300 | 28,900

[Yearly| 14.88 | 0.85 35,500 950] 3,540 |2,566,100 1,226,734 | 2,651,800 | 599,000

$ And Other Days. ? Estimated. * Partly Estimated.
1 Revised on account of better date after the 1938 fiood.
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ALAMITO CREEK STATION NEAR PRESIDIO, TEXAS

DESCRIPTION: Water-stage recorder, about 1,800 feet sbove confluence with the Rio Grande, and six miles
below Presidio, Texas and OJinaga, Chilmshpua. This creek enters the Rio Grande .4 river mile below the
lower end of the Presidic Valley and 306.9 river miles below the American Dem at El Paso, Texas. Zero of
gagd 1s 2,51.42 feet above mean sea level, United States Coast and Geodstic Survey datum.

RECORDS: DBased upon 13 meter measurements during the year by wading and a rating curve, the high points of
vhich are determined by slope-area calculations; also upon numerous estimatés by the hydrographer at low
flov. Computations by shifting chanmel methods. 1941 records good. Records available: Jamuary 1, 1932,
to Dscember 31, 1941,

REBMARKS: The flow of this spring-fed creek is modified by a small irrigation reservoir (San Estaban) 10.5

Y miles south of Marfa and by irrigation diversions for sbout 805 acres of land below the reservoir. The
low flov 1s steady, being from springs. The high flow 1s erratic, being from storms. The drainage area
above this station is 1,504 equare miles, all in the United States, 461 square miles of which are above
San Estaban Dem and 1,043 square miles below it. .

EXTHEME FIOWS: The greatest recorded flow occurred July 20, 1937 with a gage height of 5.33 foet and a flow
of 9,670 second fest. The lowest recorded flow wes .87 second feet on meveral days in 1932. On June 28,
1941 » & gage height of 6.68 feet waa recorded with a flow of 9,550 second feet. On October 2, 1932, bdack-
vater from the Rio Grande caused s gage height of 8.33 feet. This 1s the highest recorded gage height.

Mean Daily Discharge in Second Feet 1941 -— Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 3.0 k.0 3.5 3.0 3.5 331 82.1 3.5 4.5 247 60.0 3.5
2| 3.0 4.0 3.5 3.0 3.5 50.0 | 118 2.5 L5 7.0 | 50.0 3.5
8] 3.0 4.0 3.5 3.0 3.5 15.0 5.4 2.5 4.5 7.0 | ko.o 3.5
4| 3.0 k.0 3.5 3.5 3.5 8.0 3.5 2.5 4.5 7.0 | 30.0 k.0
5{ 3.0 k.0 3.5 3.5 3.5 3.5 3.5 2.5 4.5 7.0 | 20.0 4.0
6] 3.0.] k.0 3.5 3.5 3.5 3-5 3.5 2.5 b5 7.0 9.0 L.o
7] 3.0 | 3.0 3.5 |, 3.5 3.5 3.5 3.5 2.5 4.5 6.5 8.5 L.0
8{ 3.0 3.0 3.5 3.5 2.0 3.5 90.2 2.5 4.5 6.0 8.0 4.0
s| 3.0 3.0 3.5 3.5 2.0 3.5 151 2.5 4.5 6.0 7.5 k.0
10| 3.0 | 3.0 3.5 3.5 2.0 3.5 3.5 2.5 4.5 6.0 7.0 _§ 1h.0
1 3.0 3.0 3.5 3.5 2.0 3.5 3.5 2.5 L.5 6.0 6.5 7.7
12| 3.0 3.0 3.5 3.5 2.0 3.5 3.5 143 8.0 6.0 6.0 11.9
18] 3.0 3.0 3.5 3.5 2.0 3.5 3.5 23.1 49.0 6.0 6.0 | 10.0
u| 3.0 3.0 3.5 3.5 2.0 3.5 3.5 55.4 8.3 6.0 | 845 9.0
15| 3.0 3.0 3.5 3.5 2.0 | 182 3.5 29.7 6.0 6.0 4.0 8.0
1] 3.0 3.0 3.5 3.5 43.6 8.5 3.5 6.0 4.5 6.0 k.o 7.0
17| 3.0 3.0 3.5 3.5 | 634 35.4 3.0 8.3 k.5 6.0 4.0 7.0
18] 3.0 3.0 3.5 3.5 | 501 2.4 3.0 | 139 10.0 6.0 4.0 7.0
19| 3.0 3.0 3.5 3.5 36.5 3.5 3.0 6.0 10.0 6.0 4.0 7.0
20, 3.0 3.0 3.5 3.5 2.0 3.5 3.0 5.0 8.0 6.0 4.0 7.0
2t} 3.0 3.0 3.5 3.5 2.0 3.5 3.0 5.0 6.0 6.0 k.o 7.0
2| 3.0 3.0 3.5 3.5 2.0 3.5 3.0 5.0 8.5 1240 k.0 7.0
28| 3.0 3.0 3.5 3.5 2.0 3.5 3.0 | 281 9.8 |1210 4.0 7.0
24| 3.0 3.0 3.5 3.5 {1360 3.5 | 113 557 Lo |3290 k.0 7.0
25| 3.0 3.0 3.5 3.5 300 3.5 136 27.1 k.0 {2350 4.0 6.0
26| 3.0 3.0 3.5 1.1 | 288 3.5 65.9 | 143 4o | 85k 4.0 k.0
271 3.0 3.5 3.0 63.5 80.0 36.0 14.9 27.1 Lo | 143 L.o 4.0
28| 3.0 3.5 3.0 3.5 80.0 41.8 | 287 5i k.0 60.0 4.0 L.
20| 3.0 3.0 | 207 117 1390 3.5 55.8 h.0o 60.0 k.o k.0

80 3.0 3.0 3.5 5.0 | 186 3.5 | b5 77 60.0 4.0 b0
s1| Lo 3.0 108 3.5 4.5 60.0 4.5

1.0 4.6 2359.1 2134.0 699.5 198.6
™ ko 7 6.0 O 3601.6 %9 1133.5 > 213.8 % 407 -0
Extreme Gage Extreme Second Feet — 1941 [Average Acte Feet
Month | - Feet — 1541 High (PR Rl ROV Period 1932~ 1941
High Low Day Day 1941 1941 Normal Maximum | Minimum

Jan. 2.09 2.08 { 31 Lo |% 1 3.0 3.0 186 199 273 123
Feb. 2.17 2.05 |#1 ko (% 7 3.0 3.2 180 187 234 111
Mar. 2.08 1.99 [%¥1 3.5 %27 3.0 3.4 210 200 270 123
Apr. k.17 2.02 | 28 | 1,320 $ 1 3.0 | 12.5 T43 271 3 119
May 5.35 2.10 | 24 | 4,880 1 1.6 | 116 7,140 1,925 8,520 189
June 6.68 2.26 | 28} 9,550 % 5 351 78.6 k4,68 2,37k | * 6,360 206
July 5.10 2.63 14 3,820 %17 3.0 36.6 | 2,250 3,139 6,650 2kg
Aug. 6.41 2.80 | 28 | 8,700 $ 2 25| 68.8 | 4,230 4,660 16,330 378
gept.| s5.15 2.83 | 30 | 4,000 32 4.0 7.1 L2n 4,635 19,600 179
Oct. 5.6h 2.50 24 | 6,450 9 6.0 | 313 19,200 3,204 19,200 157
Nov 3.98 3.11 14 900 1 16 2.6 13.6 807 294 807 119
Dec. 3.47 3.00 | 11 41.5 b 1.0 6.4 394 221 39k 117
early] 6.68 1.99 9,550 1.0 55.9 | 4o, hhk 21,309 40, hhk 6,397

* Partly Estimated. ¥ And Other Days.
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TERLINGUA CREEK STATION NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder and cable with eit-down cable car located sbout 12 miles south of Terlin-
gua, Texes, 2.k miles sbove the confluence with the Rio Grande at the lower end of Santa Helena Canyon.
This recorder was moved 310 feet downstream December 28, 1939. Zero of gage 1s 2,192.01+ .5 feet above
mesn sea level datum, United States Geological Survey datum. This creek enters the Rio Grande 371.6 river
miles below the Americen Dam at ¥l Paso, Texas.

RECORDS: Based upon 1 meter msasurement and numerous estimates by hydrographer at low flow, and the rating
ourve, the higher points of which were determined by slope-area calculations. Computations by shifting
channel methods. 1941 records fair. Records avaeilable: Jamary 1, 1932 to December 31, 1941.

REMARKS: The flow of this spring-fed creek is modified by irrigation diversions above the station. The low
flow 1s steady, being from springs. The high flows are erratic, being from storms.

EITREME FLOWS: The greatest recorded flow was on May 24, 1935, when the extreme gage height was 17.59 feet,

with a discharge of 34,300 second feet. The lowest flow recorded was on January 27 and February 3, 1935,
and June 17, 1939, when the discharge was .20 of a second foot.

’

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

[pay] Jan. | Feb. | March | Aprit May | June | July Aug. | Sept. | Oct. | Nov. | Dec.
1 2.0 1.5 1.0 2.0 9k.1] 389 785 50.2 3.00 W71 |o 1.5l 2.0
2 2.0 1.5 1.0 2.0 2.0 77.4 139 4.2 3.0 L7 1.5 2.0
s 2.0 1.5 1.0 2.0 2.0 25.4 2kg 3.0 3.0 k.5 1.5) 2.0
4 2.0 1.5 1.0 2.0 2.0 2.0 1w 3.0l 185 4.5 1.5 2.9
5 2.0 1.5 1.0 2.0 2.0 2.0 71.5 3.0f 106 4.5 1.5 2.9
[ 2.0 1.5 1.0] 2.0 2.0) 2.0 2.5 3.0 k.5 4.5 1.5 2.0
7 3.0 1.5 2.0 2.0l 2.0 2.0 21.0 3.0 ksl . k.5 1.5 2.0
8 3.0 1.5 2.0 2.0 2.0 2.0 42.5 3.0 b.5 b.5 1.5 2.0
9 3.0 1.5 2.0 2.0 2.0 2.0 28.4] 3.0 k.5 4.5 1.5 2.0
| 10 3.0 1.5 2.0 2.0 2.0 2.0 29.8 3.0, k.5 k.5 1.5 h.2|
11 3.0 1.5 2.0 2.0 2.0 2.0] 155 3.0 k.5 k.5 1.5 57.7
12 3.0 1.5 2.0 2.0 2.0 2.0 6k.7 22.0 4.5 k.5 1.5 2.0
13 3.0 1.5 2.0 2.0 2.0 2.0 2.0 127 202 b5 1.5 2.9
i 3.0 1.5 2.0 2.0 2.0 2.0 94.0 3.7 4.5 6.3 1.5 2.0
15 3.0 1.5 2.0 2.0 2.0 385 102 3.0 4.5 7.1 6.9 2.0
16 3.0 1.5 2.0 2.0 2.0 158 14.2 3.0 4.5 3.0 2.0] 2.0
17 3.0 1.5 2.0 2.0 1 6h .k 2.0 3.0 4.5 3.0 2.0 2.0
18 3.0 1.5 2.0 2.0 512 26.8 4.8 3.0 34.9 3.0 2.0 2.0
19 3.0 1.0 2.0 2.0 125 2.0 2.0 3.0 b5 3.0 2.0l 2.0
20 3.0 1.0 2.0 2.0 35.1 2.0 5.5 12.1 4.5 3.0 2.0 2.0
21 3.0 1.0| 2.0! 2.0 164 2.0 3.5 3.0 .5 3.0 2.0 2.0
22 3.0 1.0| 2.0 2.0 6.0 2.0 6.1 35.0] 298 3.0 2.0 2.0
28 3.0 1.0 2.0 2.0 2.0 2.0 19.5) 207 335 3.0 2.0 2.0
24 3.0 1.0 2.0 2.0 159 2.0 23.5 6.9 k.5 3.0 2.0 1.5
25 3.0 1.0 2.0 2.0] 232 2.0 191 3.0 4.5 39.8 2.0 1.5
26 3.0 1.0 2.0 2.0 167 2.0f 158 5.0 5] 121 2.0 1.5
7 3.0 1.0 2.0| 1,790 134 2.0] . 553 3.0 4.5 16.4 2.0 1.5
28 3.0 1.0 2.0| k,760 51.6 2.0l k65 236 4.5 1.5 2.0 1.5
29 3.0 2.9 934 2.0 998 37.3 223 k.5 1.5 2.0 1.5
30 3.0 2.0 287 2.0 1k 6.6 3.0 4.5 1.5 2.0 1.5
81 1.5 2.0 2.0 3.0 3.0 1.5 1.5
[Sum 85.5 1.0 56.0 7,823.0 1,711.2 2,308.0 3,k25.4 951 1,26k .4 8.8 57.9 115.9
Extreme Gage Extreme Second Feet — 1941 | Average Acre Feet
Month | Feet — 1941 High (PR b IR Period  1932-1941
High Low |Day Day 1941 1941 Normal | Maxi Mini
Jan. .02 0.00 |¥7 3.0 | 31 1.5 2.8 170 207 743 82.7
Feb. 02 0.00 |$1 1.5 (%19 | 1.0 1.3 5.0 130 223 3.4
Mar. .00 -.0r |¥+7 2.0 31| 1.0 1.8 111 195 489 T
Apr. [28.85 {70.00 | 28 25,560 |[#1|r2.0 (262 15,500 1,845 15,500 55.1
Moy 9.0 150 [ 18] 6,630 [¥+2]| 2.0 |55.2 3,390 7,720 |* 26,000 117
June 7.51 o071 | 15| 3,670 ¥k} 2.0 76.9 4,580 11,340 5k, 800 ko7
July | 6.32 0.21 1| 2,380 |t13| 2.0 {110.0 6,790 7,522 26,800 621
Aug. 5.2k o.2k | 235] 1,500 [¥+2] 3.0 30.8 1,390 5,622 |* 26,680 254
Sept.{ 5.70 0.46 22 1,8k $1 3.0 k2.1 2,510 9,538 2k 600 223
Oct. { 10.51 0.01 1| 8,990 [%e8] 1.5 24,2 1,490 3,10k 8,100 50.8
Nov. 0.87 0.10 | 15 .6 |*1| 1.5 1.9 115 53 |% 2,980 6k.9
Dec. 2.81 0.06 | 11 361 [*2h 1.5 3.7 230 4L8 3,030 90.0
[Yearly| 10.51 -.01 8,990 1.0 50.9 36,849.4{ 48,207 | 105,807 6,470.2

? Eatimated. # Partly Estimated. % And Other Days.
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RIO GRANDE AT JOHNSON RANCH STATION

DESCRIPTION: Water-stage recorder and cable with stand.up csble car, with winch, located about 2 miles
sbove Johnson Ranch, about 14 miles below Castolon, Brewster County, Texas and Santa Helena Ranch, Chihua-
hua, Mexico, and 392.9 river miles below the American Dam at El Paso, Texas. Zero of the gage ia 2,046.00
fest above mean sea level, United States Geological Survey datum.

RECORDS: Based upon 24 meter measurements during the year. Computations by shifting channel methods. 1941
records good. - Records availsble: April 1936 to December 19hl.

REMARKS: The river flow at this station ie greatly modified by many irrigation diversions and drainage re-
turns and by large reservoirs in the United States and Mexico.

EXTREME FLOWS: From high water marks it was determined that a stage of 2k.6 feet was reached October 3,

1932; the estimated dlscharge for this stage was 97,000 second feet. The loweat flow to pass this station
since records. began was 23.1 second feet on June 6, 1938.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb. | March April ‘May June July Aug. Sept. Oct. I—qu. Dec.
1| 410 648 726 342 3,530 [ 3,710 | 11,4%0 |* 5,300 | 5,500 | 32,100 [*4,590 | 1,8k0
2| 396 690 657 325 961 | 2,560 | 7,630 |* 5,300 | 6,950 | 28,700 [*4,2ho | 1,940

136 664 609 303 | * 83| 1,730 5,20 [* 5,000 | 5,610 | 22,900 [*4,060 | 1,700
3
4 k8o 669 820 287 | *1,020 1,730 4,580 |* 4,840 4,830 | 17,700 [*3,880 ] 1,620
5| b 782 779 266 |* 812 1,8l0{ 3,240 |* 4,660 | 5,120 | 15,400 [*3,500 | 1,580
6| 28 965 838 220 | * 742 | 1,320 | 2,620 |* 6,460 | 4,210 [ 15,000 [*3,530 [ 1,580
7] w3 | 88| 60 | 195 [+ | Liiso| 2140 |* 5,760 | o050 | 13,900 3,0k | 1570
8| 558 937 &0k 177 839 | 1,150 1,710 [* &,590 [ 3,730 | 12,200 |*3,0k0 | 1,k60
9| kos 973 616 163 8h6 | 1,880 | 2,290 [* 3,920 [* 3,110 | 12,k00 [*2,8%0.} 1,510

100 463 | 1,070 612 143 723 | 1,800 | 1,870 | k390 1* 3180] 9,110 [*2,860] 1,510
11| 53¢ | 1,240 75 155 737 | 1,570 | 1,640 |* k,590 |* 3,000 | 8,630 [*2,900 | 2,000
12{ 506 | 1,140 657 13 s82 [ 1,10 | 1,560 |* 5,330 |* 3,460 | 10,600 |*2,8%0 | 1,790
18] 500 | 1,060 811 101 k1| 1,260 1,600 k,920| 5,890 | 15,500 (*2,750 | 1,590
S F o] @] oag m| k) ve) ) pe) pkkes)| be
15 55 1,250 31 . 51T 3 3 y 3 *2,T7! ,290
16| 610 | 1,170 575 75.0) 5357 | 3,950 1,290 5,120 | 9,580 | 26,400 [*2,470 [ 1,790
17| 585 | 1,130 571 85.0] 2,660 | 1,b70 [ 1,390 | 6,280 | 9,300 | 30,100 [*2,260 | 2,1k0
18] 55 | 1,160 517 108 4,990 | 1,0h0 [ 1,000 | 6,540 | 8,300 | 26,000 2,400 | 2,030
19] 526 | 1,300 568 13 6,640 86k o6 | 5,70 | 8,240 | 19,800 2,580 | 1,980
20| 537 [ 1,130 655 90.2] 1,900 799 ok | 5,350 | 7,810 | 1k,900 2,400 | 1,780
21 669 1,030 584 E.B izs Bég 1,;133 lj:,ggo g,ago 11,200 2,120 1,6ég
22| 681 893 539 2 9 7 1 0 160 | 9,630 k2,010 | 1,7
23| 692 75| 62 52.6] 303 g7 | 1110 4700 | 23,200 | 9,360 2,300 | 1.890
24| 684 756 572 © 50.0[ 6,500 [ 1,190 | 1,330 [ 5,240 17,500 | 8,760 pr2,510 | 1,890
25| 602 926 516 | * 48.7} 21,800 792 3,430 3,740 | 12,500 | 13,000 pe2,4k0 | 1,760
26| 573 846 535 | * 303 | 22,500 890 |* 6,120 | 4,300 | 13,800 | 10,900 2,050 | 1,650
7| 698 879 | 520 |13,200 eiﬁoo 887 |+ 9)k30 | 6,870 | 15400 | “7.550 2,180 | 1,
28| 854 75h 168 |1k,200 3,910 850 {*10,700 | 5,390 | 22,100 | 6,650 [2,190 | 1,760
= 2 |G | ol g | D\ | ome pyi) v

81 3 2, 3,090 * 5,U7 o 7

a| ™8 E N 260 | |*woeo| 6170| 5,720 | 1,620

g 26,666 ,976. 65,1 *164,390 168,520 k4,170

rﬁ"mla,o9o 6 18,960 39,9163 10k ,85% 2,137 *112,146 129 280,270 »3 * 82,720 24,17

Extreme Gage Extreme Second Feet — 1941 g:"sde Acre Feet
Month |  Feet — 1941 High Low Feor | Total Period  1924-1941
High Low | Day Day 1941 1941 4 Normal | ®Maximum [@Minimum
N 2.15 | 28 898 2 396 584 35,900 72,391 7%,900] - 35,900

Jan- | 20 | 200 | 19| 1,30 w | Log 92 52,900 59,273 72,300|  39,k00
Mar 2.3 | 211 | 6 912 | 31| 360 12 37,600 53,009 57,6000 31,100
apr. | 9.2 1.50 | 28 | 18,000 25 43.0| 1,330 79,300 11,286 79,300 8,990
Mey | 12.28 2.1 | 26| 25,400 oh 209 | 3,380 208,000 66,947 208,000 19,900
June | 12.10 2.23 | 30} 25,300 22 725 | 2,170 129,000 74,789 129,000 17,700
J:'{, 10.48 2.51 1| 19,800 20 940 [*3,620 [* 222,000f 120,511 620,000 13,900
Aug. | 8.37 yo | 27| 13,200 26 | 3,260 [*5,300 |* 326,000 185,509 326,000 52,100
Sept.| 13.78 kho | 23| 32,200 11 | 3,000 | 9,340 556,000| 323,512 1,1Lk,000| * 59,800
oct. | 16.95 .62 1] k5,900 21 | k,480 (15,100 929,000]  22k,37h 929,000| * 75,600
m' 1 |# 4,590 30 [#1,730 [*2,760 |* 164,000 19,934 16L,000 ho,500
Dec. | 3.65 2.52 | 11| 2,860 | 1,420 | 1,750 107,000 70,232 107,000 29,600

Yearly| 16.95 1.50 15,900 w3 | 3,9% | 2,846,700}41,571,767| $2,846,700| $610,000
# Mean Deily. % Partly Estimated.

§ The mont: meximms and minimums are for the period 1936 to 1941 only.
¢ The mgntlhxllg normale and the yearly normal, maximm, and minimm from January 192k to March 1936, included
in above table were estimated from Boquillas and Iower Presidio.

v
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RIO GRANDE AT LANGTRY STATION, TEXAS

DESCRIPTION: Water.stage recorder and cable with atand-up cable car and winch, located at Langtry, Texas,
79.5 miles above Villa Acufia, Codluila and 614.1 river miles below the American Dem at El Paso, Texas.
Zero of gage is 1,091.69 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS:  Based upon 31 meter measurements during the year, 29 by the United States Section and 2 by the
Moxicen Section. Computations by shifting chamnel methods. 1941 records good. Records avallable: Mey
1900 to October 191%; December 1919 to March 1920; and January 192k to December 1941.

‘REMARKS: Large reaervoirs and many irrigation diversions, and drainage returns In the United Statea and
Mexico, greatly modify the river flow.

EXTREME FIOWS: The highest recorded gage height vas on June 18, 1922, when the extreme gage height was 56.9
foet; the estimated diacharge for this stage from extension of the rating curve was 204,000 second feet.
The lowest flow ever recorded was in May 190k, with an extreme of 270 second feet. On pages 75 and 76 of
Water Bulletin No. 9 will be found a record of flood occurrences since 1864k at this station.

Mean Daily Discharge in Second Feet 1941 —— Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1| 805 J1,120 | 1,200 783 | 4,760 | 3,600 |1k,800 (*x6,000 [F7,560 | 21,960 | 7,070]2,3%0
2| 786 |1,130 | 1,23 738 | 9,270 | 4,680 | 9,800 [h,9%0 7,650 | 27,400 | 6,150 |2,120
8| 769 |1,090 | 1,090 694 110,400 | k,koo [1k,800 [*5,830 7,270 | 32,900 | 5,380 | 2,000
41 790 960 1,050 675 2,400 3,080 9,300 [*5,830 7,870 26,700 p 5,250 {2,270
s| 791 955 1,000 651 1,720 2,880 5,220 [*5,730 5,880 19,800 p 4,860 |2,1k0
6| 786 | 98 951 627 |1,860 72,700 | %,270 [¥5,290 | 5,980 | 17,200 F &,570 2,020
7} 882 98k | 1,040 604 | 1,520 | 1,890 [ 3,610 [*L,890 | 5,660 16,300 [* %,210 {1,950
8| 80 l1,230 | 1,070 575 | L,k80 | 2,180 | 5,100 *6,780 | 5,140 | 16,000 ¢ 4,060 1,590
9| 812 1,200 | 1,100 58 [ 1,370 [ 1,650 | 2,800 *6,070 | k,790 { 24900 b 3,400 |1,

0] 784 |1,160 979 536 | 1,300 | 1,400 | 2,270 *5,000 | 3,980 | 187000 f¢ 3,370 | 1,850
1| 863 [1,2k0 906 51 11,340 F 1,680 [3,500 [€3,280 | 3,540 b 10,600 3,230 {1,870
12} 911 [1,290 864 498 1,360 2,460 2,940 [*h, 590 3,510 p 10,600 ¥ 3,250 | 1,880
18] 868 |1,360 906 | 2,120 | 1,500 | 2,090 | 2,190 [*4,760 | 3,330 | 11,600 3,300 | 2,190
14| 880 |1,480 878 3,820 1,290 1,790 2,100 . [* 6,240 3,820 14,700 | 3,2k0)2,220
5] 900 [1,4%0 ghg 665 | 1,220 | 1,750 | 1,040 [*5,270 | B,190 | 18)000 3,200 | 2,080
16| 850 [1,350 | 1,060 567 11,150 12,060 | 2,350 [¥5,570 | 8,640 | 21,500 3,010 | 1,860
17| 955 [31,300 -| 1,120 225 | 1,090 f 5,370 [ 2,b70 I*5,660 110,900 | 237800 | 3110 }2,020
182,050 {1,520 | 1,000 560 | 1,080 | b,110 | 2,k20 5,350 119,000 | 27,200 3,080 |2,120

19| otk 1,k60 [* 899 b7k | 3,400 | 2,430 | 2,340 *6,970 [11,000 | 28)700 | 2820 |2,130

20] 965 |1,L60 892 W9 | 5,0 | 1,810 | 1,0 [*6,3510 | 8,650 | 23'100 2,870 | 2,430

21| 928 [1,k70 857 hab | 3,820 [ 1,850 | 1,bk0 5,560 | 7,800 | 17,800 | 2,890 2,390

22{ 882 |1,580 864 k29 | 2,80 | 1,290 | 1,060 [*5,630 | 7,h60 | 18,000 | 2,980 |2.320

28| 84k [1,k60 906 k1 2,110 | 1,220 987 [*5,570 | 7,820 | 13,600 | 2,570 |2,140

24| 894 |1,360 kg k69 | 3,070 | 1,230 | 1,160 [*5,550 (12,800 | 12,200 2,k20 | 2,040

25| 9718 11,260 86k 459 12,950 11,210 | 2,170 [*6,250 [18,600 | 10,600 2,620 | 2,290

26| 943 [1,1%0 963 48L 116,300 | 1,590 | 2,060 [*5,610 |13,500 14,000 | 2 2,220

21| 992 |00 f w27 | sek [2hj000 | 1lgi0 | Mo [e3.e20 [122300 13,600 | 52890 [21120

28} 928 )1,250 o7 | b,2%0 117,700 | 1,610 | 8,900 8,150 [13,900 | 157500 | 2 kBo |2,040

20| 868 810 (13,700 | 6,390 | 1,660 {10,600 [*6,750 |16,000 8,870 | 2,590 [1,990

s0| 892 776 | 9,410 | 4,890 | 4,660 |13,300 [*8,200 18,800 8,050 | 2.,670.]2,0%

81 [ 1,1%0 823 4,620 8,320 *8,220 7,490 2,130

6 47,574 1,520 *182,240 535,810 65,310

S"mﬂ,ﬁsi 3,361 29,760 37 136,700 e 148,017 ’ 271,490 " %106, 420 &

Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High Low s;::’:" Total Period 19241941
High Low | Day Day 1941 1941 Normal Maxi : M

Jan. 0.86 0.26 | 31| 1,160 3 762 889 54,700 98,488 | * 245,000 52,300

Feb. 1.40, 0.52 1,610 5 919 1,260 70,200 82,576 | * 117,000 48,900

22
Mar. 0.95 033 2| 1,260 29 796 960 59,000 78,284 118,000 48,100
Apr. 11.35 | -0.32 | 28| 19,600 22 419 | 1,590 9k, 400 66,450 105,000 30,100
Moy 14.18 0721 2| 35,200 181 1,060 | kbklo| 271,000 | 105,776 271,000 32,300
June 6.56 1.47 | 30| 10,900 24 11,190 | 2,380 | 142,000 | 103,282 160,000 37,310

July 11.28 1.47 [ 1] 19,800 23 955 | 4,770 | 294,000 | 157,446 719,000 56,100
Aug. 6.75 3.29 | 31} 10,300 27 | 4,120 |*5,880 [* 361,000 | 226,939 730,000 [ 78,100
Sept.] 15.82 2.90 | 18| 29,100 13 [ 2,990 | 9,050 | 538,500 | 382,859 | 1,100,130 35,700
Oct. 18.26 4.8% 3{ 35,400 31} 7,420 117,300 |1,063,000 271,834 | 1,063,000 55,200
Nov. 4.95 2321 1} 7,670 2k | 2,360 I*3,550 [* 211,000 | 107,916 |* 211,000 56,600
Dec. 2.45 1.92 1| 2,640 10| 1,820 | 2,110 | 130,000 95,181 134,000 49,800

Yearly| 18.26| - 0.32 35,400 419 | b,540 3,288,800 1,777,031 | 3,288,800 | 879,000

* Partly Estimated.
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PECOS RIVER STATION NEAR COMSTOCK, TEXAS

DRSCRTPTION:  Staff-gage and cable with sit-down cable-car and winch, located at the Pecos high dridge om

the railroad 12 miles

northwest of Comstock, Texas,

goge 1s 1,058.01 feet above mean sea level, United States Coast and Geodetic Survey datum.

- 5.5 miles shove the confluence with the Rio Grande.

This river enters the Ric Grande 638.2 river milee below the American Dem at El Paso, Texas. 2ero of the

RECORDS: iuoduponﬂletermtsdnmingthonu Staff-gage read twice dally and more frequently

during large changes of o

tage. Computations by shifting channel methods.
available: March 17, 1898 to December 3, 1898, and May 1900 to December 31, 19k1.

1941 records good. Records

REMARKS: The river flow is completely modified at this station by many irrigation diversions and drainage

returna, and by the reservoirs of the Carlsbad irr:

voir in Texas. For dry weather losses and gains in
Grande, ses page 47 of this Water Bulletin.

tion project in New Mexico, and the Red Bluff reser-
Pecos river chamel from &aﬁ’ield to the Rio

EXITREME YLOWS: MmatutmmnwmmsapMI, 1932, when the extreme gage height was 38.25
fmanﬂthaextr-nflov'u 116,000 second feet. An extrems gage height of 35.75 feet was reported on

April 6, 1900; discharge dased upon 1935 rating curve was 107,000
oardulmonAmst)l, 1930, vwhen the extreme gage
second feet. On pages 75 and 76 of Water Bulletin ¥o.9 will be found & record of flood occurrences since

1899 at this station.

height was

000 second feet. The lowest flow ever re-
-0.15 foot and the extreme flow was 97

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

[Day[ san. | Feb. | March | Aprit | May | Jume | July | Awg. | Sept. | Oct. | Nov. | Dec.
1] 2713 331 259 308 928 7941 3,060 1,020 |2 631 2,230 | 4,080 | 1,5908"
2| =219 322 251 266 | 2,170 899 | 2,210 ok5 12 648 | 3,770 | 4,220 } 3,600
8| 272 299 247 262 4,180 97k | 1,930 o6h t* 666 | 2,820 4,100} 1,990
4| 279 286 258 244 | 1,0h0 f 1,700 | 2,010 958 |2 684 | 2,540 | 4,120 § 1,560
5| 28 286 264 234 992 1,750 1, 9512 701 2,540 | 4,180 1 1,570
6| 305 282 [ 253 238 19| 1,6%0] 1,750 958 ng | 2,50 | 2401 1,530
7| 215 85| 253 23h 89| 2,050{ 1,500 932 8391 3,k0| 4,b00] 1,500
8| 219 282 2ls 228 6821 2,070| 1,340 869 1,010| 5,920 4,730 1,480
ol 276 292 au5 217 5Th | 2,120 1,300 833 | 1,190 | 10,200 | B,910] 1,470
10| 280 . 281 2ks 210 547 2,960 1,310 157 1,250 | 13,800 | 4,930 ) 1,
11| 28 283 2hh 229 5321 3,8%0 | 2,160 77| 1,230 | 12,600 | 4,830 § 1,450
12| 28 283 257 264 188 | 3,490 1,150 718 1,360 | 11,600 | 4,720} 1,h70
13| 281 279 2ko 253 41| 3,170 1,090 696 | 1,k40 | 10,900 | 4,680 ] 1,4ko
14| 281 286 239 },550 4511 3,520 | 1,020 692 1,390 | 10,700 | 4,580 } 1,460
15| 281 257 { 239 Lok s | k330 950 693 1 1,230 | 12,100 | 4,520 § 1,490} "

8| 29 251 2% 318 Tah [ L,500 818 €56 | 1,570 | 12,400 | 4,380 | 1,450
17| 279 281 2rh T42 ns 4,770 678 640 1,2h0 | 22,600 | 4,020 | 1,510
18| 276 2717 286 456 526 | 4,940 706 631 | 11,180 | 12,800 § 3,710 | 1,530
19 276 2m 264 315 825 5,460 85k 600 1,260 | 12,800 | 3,40 | 1,480
g0 | 248 318 252 :’g Ly 6 g}_o 795 ? 1,£ 11,700 2,9%3 1,480
291 273 ho7 5,630 36 1 1 10,300 | 2,7 1,450
HEAEIEY 28| zu| 58io{ 679) B[ 1170 [ “9;870 | 2,630 | 1470
28] 2711 275 276 241 395 | 5,540 725 515 | 1,170 | 8,610 i 2,520 | ‘1,470
24| 2718 28| o2 237 518 | 5,020 679 500 | 1,120 | 7,480 1 2,1%0 | 1,450
25| 272 27h | 269 231 ko6 [ 5,050 725 | 51| 1,170 7,290 | 1,870 | 1,480
26 | 260 217 133 248 %26 | 3,020 | 1,020 538 | 1,260 | 7,260 | 1,710 | 1,460
27| 250 266 884 468 48| 2,k70] 1,060 505 | 1,290 | 6,360 | 1,610 | 1,500
28] 287 | e53| 700 595 ko5 | 2,200] 1,080 728 | 1,520 | 5,150 | 1,570 | 1,500
29| 280 h91 5,940 4051 1,9007 1,230 495 | 1,500 | hh30 | 1, 1,k80
30 439 380 2,650 397 1,630 1,260 509 1,680 | 4,190 | 1,560 | 1,440
s1| 352 313 6l2 1,230 613 4,100 1,450
, 21,381 . 99,267 21,762 2i5,030 46,300

foom 8,758 7,95 9,581 B 22,504 ’ 38,935 ’ 4,068 77 105,480

Extreme Gsge Extreme Second Feet — 1941 ls\:rm Acre Feet
Month |  Feet — 1941 High Low oo I Tora Peried 19241941

High Low Day Day 1941 1941 Normal Maxi Mini
Jan. o .2 Le2 20 2ks5 283 17,400 22,792 55,880 900
7::. .Zg .g 5(ZI). 331 15 250 284 15;800 1812145 . 39:060 10:900
Mar. | ¥ 2.00 381 21 1,090 (%12 237 309 19,000 18,162 32,870 11,100
Apr. | 11.k0 .30 | 291 16,500 10 203 713 42,400 17,523 42,400 9,520
May 10.00 76 |+ 21 13,100 $20 389 127 ik, 700 39,804 156,000 10,800
June 6.4 | *1.47] 22| 6, 1|* 752 13,310 197,000 ,9971 197,000 13,300
July 6.10 1.30 1 5,730 315 678 |1,260 77,200 25,674 84,200 7,620
Aug. 1.95 9] 1] 1,080 2l 486 | o2 43,200 20, 50,400 7,620
Sept.| 12.23 18 | 18,700 11% 631 |1,k70 87,400 51,290] 324,420 6,190
Oct. 9.80 2.81 | 10| 14,300 1| 1,800 |7,900 186,000 61,082] 186,000 9,520
Rov. 5.51 2.55 | 10 4,950 30 1,530 13,520 209,000 32,555 209,000 10,300
Dec. 2.67 2421 3| 1,620 (%30 1kko 1,400 91,800 25,808 91,800 12,200
early| 12.23 .30 18,700 203 {1,840 |1,330,900 375,778] 1,330,900 | 176,780

T Estimated. * Partly Eotimated.

% And Otlhier Days.



WATER BULLETIN NUMBER |1—INTERNATIONAL BOUNDARY COMMISSION 25

GOODENOUGH SPRING STATION NEAR COMSTOCK, TEXAS

IRSCRIPTION:  Water-stage recorder and light cable (winch operated, for carrying current meter and light
velghts only), located 4,000 feet above confluence with Rio Grands and 11.75 miles southwest of Comstock,
Val Verde County, Texas. The stresam from this spring enters the Rio Grande 664.9 river miles below the
Americen Dam at ¥l Pago. Zero of gage 1s 971.9 feet sbove mesn sea level, United States Coast and fleo-
detic Survey datum.

RECORDS: Based. upon 12 meter measurements during the year. Computations by shifting charmel methods. 1941
records good. Records available: Februsry 23, 1929 to December 1941. Annual diacharges for the years
192k to 1928, inclusive, were estimated as were the monthly discharges for Janumry and February 1929. See

” page 52, Water Bulletin No. §.

REMARKS: The flow of this spring chammel is very uniform and is not modified by diversions or storage.
¥hen the Rio Grande reaches a flow of about 35,000 second feet near this station, then backvater from the
Rio Grande reaches this gaging station.

EXTREME FLOWS: The highest recorded gage height was on September 18, 1941, when the extrews gage height
was 4.57 feet, discharge 846 second feet. The lowest Flow ever recarded was on April &, 1930 vhen the ex-
treme flov was B89.%4 second feet, with a gage height of 0.30 feet. Backwater from the Rio Grande reached
& gage height of 13.86 on September 4, 1935, and 17.30 on September 1, 1932.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1| 102 103 103 114 121 119 127 134 126 193 164 173
2| 100 103 105 1% 136 119 133 134 125 197 164 170
8f 1101 103 105 115 by 120 129 134 122 21k 165 170
4] 102 103 103 113 3 120 130 135 120 217 165 171
| 102 103 10k 115 143 120 130 134 119 210 164
6| 102 10% 104 116 152 119 130 133 18 206 165 168
7| 102 104 102 114 1 119 130 133 19 201 164 169
8| 102 10k 103 114 139 119 130 133 118 193 163 170
9| 102 10k 104 116 136 19 131 134 116 189 165 m
10 103 105 103 117 133 122 135 133 115 191 167 170
1n| 105 105 [- 103 119 133 127 152 134 125 185 167 171

12| 105 107 102 125 132 131 170 134 w2 181 166 172
18| 107 105 101 143 130 135 162 1ks5 161 179 168 168

4| 107 103 102 147 129 136 157 158 155 176 169 168

15| 107 103 104 133 127 139 146 159 15 177 171 168
16| 107 O To% 2% 125 135 W5 LS 137 179 173 159

17| 106 10k 106 124 124 135 |- 1kk 55 138 184 174 169

18| 106 104 107 19 126 134 13 142 431 195 7 169

19 106 105 108 11k 126 132 139 138 26 227 175 u

20| 105 104 109 108 124 132 138 137 386 197 173 167

21| 105 10k 108 99. k[ 122 131 136 136 352 163 173 169

105 106 109 9k.9| 120 129 137 134 301 157 176

23§ 105 106 1m 89.5| 120 129 1 134 280 152 173 167

2q | 104 105 112 g9k.9| 152 129 136 133 262 m 167

o5 | 103 104 n2 93.8( 132 129 135 132 250 161 173 167

28| 103 10k 111 89.4| 125 128 136 131 239 163 171 164

27| 103 101 110 9k.8| 122 127 135 229 161 172 16;

28| 103 102 109 104 120 127 135 129 215 159 172 163

20| 103 110 129 119 126 136 129 206 159 173 163

s0| 03 112 123 119 126 135 128 197 161 173 163

31| 103 113 119 134 126 161 ) 164

2,912 3,416.7 3,813 4,228 5,642 210
3,019 3,209 777 moeh 7 hoo2 5,95 5,085 >
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month | Feet — 1941 High PR hevionl IET™ Period  1924-1941
High Low Day Day 1941 1941 N 1 | éMaxi Mini

Jan. .5k ko |25 108 2] 100 104 6,380 8,892 19,620 6,380
Pob. 45 35 | 12 108 27{ 101 104 5,780 7,954 17,030 5,780
Mar. .53 30 |17 117 13| 101 106 6,540 8,399 17,770 6,210

Apr. 2.82 Ah 113 552 26 89.4| 11k 6,780 7,940 16,580 5,850
Moy 2.39 1.32 2 278 29| 1i8 130 7,980 8,605 16,840 6,950
June 2.05 1.31 ] 15 220 9| 18 127 7,560 8,756 16,040 7,020
July 2.18 1.34 14 241 1 127 138 8,510 9,071 16,460 7,170

Aug. 1.97 1.25 | 13 207 31| 126 136 8,390 8,854 15,840 N
Sept.| L4.57 1.20 | 18 846 . 10| 114 199 | 11,800 11,676 | t=41,k90 6,550
Oct. 1.98 1.38 | 19 227 29| 157 182 | 11,200 10,309 | *25,870 6,
Fov. 1.ko 1.20 | 22 178 7| 159 169 | 10,100 9,492 21,850 6,600
Dec. 1.22 1.07 1 17h 28 162 168 10,300 9,334 20,470 6,660

"Prearryi n.57 .30 8L6 89.4{ 1s0 ] 101,320 109,282 | 192,840 85,000

o Estimated. #* Partly Estimated. # Maximm and Minimm figures are for period 1929 to 1941 only.



WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

DEVILS RIVER STATION NEAR DEL RIO, TEXAS

TECRIPTION: 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 beloy
the American Dem at El Paso, Texas. High stage ‘measurements from highway bridge, low stage measurements
by weding. Zero of gage is 951.80 feet above mean sea level, United States Coast and Geodetic Survey
datum.

RECORDS: Based upon 10 meter measurements during the year. Computations by shifting chennel methods. 1941
records good. Records available: May 1900 to March 1914, at a point .8 mile below Southern Pacific Rall-
roed bridge; December 1923 to September 1, 1932, at a point .2 mile above Southern Pacific Railroad
bridge; September 2, 1932 to December 31, 1941, at highwey bridge 2 miles upstream from railroad bridge.

FEMARKS: The monthly flow of this spring-fed river is not modified, but the deily flow is modified by 2
pover dams, the operation of which began in 1929. There are irrigetion diversions for only 8 acres from
thie river.

EXTREME FLOWS: The highest recorded gage height was on September 1, 1932, when the extreme gage height was
41.0 feet at present station and the extreme flow vas 597,000 second feet. (See Special Flood Report 1932
by United States Section of this Commission.) This corresponds to a flow of 147 second feet per square
mile of watershed. Zero flow sometimes occurs for a few hours at this station. When this happens the
gage height fells'to .Bk foot or below. On pages 75 and 76 of Water Balletin No. 9 will be found & record
of flood occwrrences since 1832 at this station.

CORRECTION: In U.S8.G.S. Water Supply Papers 358 and 84, and Water Bulletin No. 7, there is an error per-
taining to the flow of the Devils River for November 1902. The correct November total acre-feet of dis-
charge is 25,900, and the correct 1902 annual discharge is 355,200 acre-feet .

Mean Daily Discharge in Second Feet 1841 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1] 258 28k 191 238 291 289 307 31h 331 402 323 358
2| 260 279 193 261 432 293 292 292 319 379 L5 370
8| 2n 280 233 242 1,290 312 357 260 342 373 369 321
4| 286 280 2u6 241 759 316 348 307 342 398 kol 334
5] 305 267 235 226 589 296 ho1 321 342 475 366 330
6] 275 258 22k 2h2 567 276 348 320 335 812 115 347
7} 283 238 a7 237 566 325 335 335 329 622 Log 376
8| 286 104 198 2kg 656 306 291 351 314 56 ko6 343
9| om 261 213 243 356 258 282 351 258 bhs 345 308

0] 279 316 2k5 239 3 223 318 339 316 394 377 Lol
1| ey 384 223 2k2 366 281 988 345 512 |2,480 u22 325

12| 277 312 231 239 356 278 283 316 702 | 760 383 338
18| 215 265 215 352 39k 307 236 312 k1o 670 377 343
| 2k 245 22k 913 349 249 686 293 393 658 395 355
15| 273 255 187 558 331 341 262 304 398 457 379 3h2
16| 268 252 199 500 325 Yy 583 L8 514 | 1,890 391 349

17| 263 2l5 287 kos 333 535 322 337 4u8 L) 377 346

18] 243 239 296 162 3kl 351 319 333 873 736 378 353

19| 24 2hh 263 165 337 386 299 332 510 675 380 352

20| 2k 2ul 248 170 399 353 311 320 k21 676 373 329

21| 25 254 234 206 514 325 316 351 413 664 378 336

22| @51 248 235 317 302 329 302 37 377 665 363 356

23] 2k 246 259 266 327 337 296 337 383 666 357 32k

| 233 251 243 267 351 346 302 313 390 [1,410 351 313

251 253 250 211 299 332 327 305 311 ko3 643 346 334

26 253 232 22 4L 317 331 290 320 ko2 500 346 258

27 254 248 238 320 331 317 280 354 367 371 346 293

28| =2b9 200 2ho ko3 333 317 291 351 35k sl 362 292

29 249 237 265 306 311 288 3hh 397 389 341 342

30 250 239 265 286 300 278 346 382 Loz 366 325

g 238’ 229 314 290 336 b5 331
17 166 62 10,110 21,312 10,467
™ 8,101 a7 7,185 9 13,166 9,629 10,706 ’ 12,277 ’ 11,300
Extreme Gage Extreme Second Feet — 1941 2:“!; Acre Feet
Month |  Feet — 1941 High Low F:: Total Period  1924-1941
High Low | Day _D—aT 1941 1941 Normal Maximum | Minimum

Jan. 1.69 1.06 6 570 28 116 261 16,100 2L,636 | * 145,250 | 14,500

Feb. 1.72 0.85 | 10 625 26 80.0] 256 14,200 21,972 | * 36,880 [ 13,300

Mar. 1.66 0.87 | 28 569 11 87.4 232 14,300 22,647 39,420 | 1k,000

Apr. 2.23 1.02 | 1} 1,520 1 153 306 18,200 25,878 67,800 | 11,100

May 2.31 0.98 31 1,710 18 130 Los 26,100 46,419 301,000 | 10,500

June 1.72 0.95 8 625 14 92.2 321 19,100 4,028 285,000 | 16,100

July 2.78 1.15 11 2,830 13 135 345 21,200 49,756 377,000 19,600

Aug. 1.80 1.22 8 139 1 118 326 20,100 25,630 * 51,000 15,500
Sept . 2.4 1.2k 17 1,890 1 187 409 2k koo 102,646 895,990 13,900
Oct . 3.54 1.10 24 5,330 3 148 687 42,300 51,492 349,000 18,600
Nov. 1.70 1.10 15 620 28 167 377 22,400 26,019 56,350 15,900
Dec. 1.68 1.08 2 595 1 159 338 20,800 25,598 49,520 15,900

[Yearly 3.54 0.85 5,330 80.0] 358 259,200 466,721 1,284,080 | 237,400

# Partly Estimated.



WATER BULLETIN NUMBER ll—leERNATIONAL BOUNDARY COMMISSION z

RIO GRANDE AT DEL RIO STATION

IDESCRIPTION: Vntu--atage,mordar, located 900 feet nmmmmmwma@mm
Rlo, Texas and Villa Acufia, Coalmila, and 693.4 river niles below the American Dam at El Paso, Texas.
mmmtuﬁuhiwqmdga,lwut-eemumtnn-e-boatmeabhat”nu. Iow
mnmbquumtstarfwnmmmorto.ﬁuyj,lﬂl. Zero of gage 864.80 feet above mean
sea level, United States Coast and Geodstic Survey datum. Boginning July 3, 1941, a new gage well with
vater-stage recorder was used. I‘tisloontedanapiuofthahlghwbrid@e. The zerq of the new gage
is on the Sems level as the old ome. : - '

RECORDS: .Based upon 16 meter messurements during the year. Cc;antionq by shifting channel methods. 1941

19451

recards fair. Records available: D 1923 to Decemb

- Records are also availsble for statiom

11 miles upstream from May 1900 to April 1915; and for station 7.5 miles upstream at McKee's pubch from
December 1919 to March 1920. Several emall springs but no important tributaries enter the river between
the various station sites. !

REMARKS: The river flow ia greatly modified at this station by many irrigation diversions and drainage re-
twns and by large reservoirs in the United States and Mexico. :

EXTREME

FLOWS: mwenmmawbightmmﬂaptml, 1932,vmmmmmwm
ded at

34.5 foot, discharge 605,000 second feet. This is the greatest rate of ai 'ge over any
point on the Rio Grande. (See Special ¥lood Report 1932 by American Section of this cniulm), The
Jlowest flow ever recorded was in May' 1940, vhen the extreme gage hoight was -+39 feet and the extreme
flow 890 second feet. wmumrmwbormmmmvmmmm.

Mean Daily Discharge in Socond Feet 1941 — Annual and Period Summary

Day| Jan. | Feb. | March | April’ | Moy | June | July | Aug | Sept. | Oct. | Mev. | Dec.
1|*1,590 | 2,2h0 | 1,990 {* 1,620 12,700 5,370 | 8,670| 8,190] 8,260 *20,200 f11,700] 5,050
2 *1:610 kz:oso 2,000 ‘| * 13,570 8,910 5,060 17,800 7,100 ko *27;600»!1,700 h:eeo
8[*1,610 | 2,060 1*1,950 |* 1,480 | 28,k00 | &,230 [ 14,300 | 6,540] 8,200 *36,200 #10,2001 k,630
4|*1,560 | 2,060 [*1,850 |* 1,k70| 11,700 ] 5,hé0 | 1k,500 | 7,350 | 8,580 #38,500 [ 9,710 | &,650
5| *1,620 . 1,940 *1,750 [* 1,380 4,840 | * 5,300 8,800 6,920 7,760 | #29,700 * 9,550 | &,730
6[*1,620'( 1,80 [*1,730 [* 1,400 3,870 |* 5,120 | 7,830 6,600 | 6,610 {#22,000 [*9,330 | h,600
71%1,600 | 1,90 [*1,610 {* 1,510 3,hb0 |* k60| 6,380 | 6,30 7,170 *19,500 [#9,150 | 4,550
81%1,680 [ 1,850 |*1,700 |* 1,270 [ ~ 3,300 |* 4,480 5,480 | 6,850 | 6,kk0 | #20,300 [+ 9,2k0 4,460
91%1,680 | 2,020 {*1,770 |* 1,200 | 3,150 [* 4,980 ] 1,870 7,670 6,260 {*2k,100 [*#9,150 | &, 410
10 1*1,620 | 2,120 {*1,780 {* 1,200} 2,700 |* 5,850 | u4,570] 7.540 6,190 {#28 900 [+8,850 | 4 k60
11 |*1,590 | 2,330 |*1,700 {* 1,180 | 2,500 5,050 | 6,540 | 6,430 6,990 |*31,600 [» 8,680 | 4,300
12 {+1,610 | 2,260 |«2;6e0 |» 1,380 | 2,830 [ 51730 [ 51370 | /980 | 6730 |+22i600 e 6lken 1,390
18 [#1,700 | 2,230 |%1,580 1,300 4 2,k60 | 5,810f k4,580) 6,060 5,840 #20,800 1% 8,480 |1 ,3h0 |
14 (1,660 | 2,230 [#1,610 | 16,800 2,270 | 5,800 | 4,630 | 7,080 |« 5.180 #22,100 18,400 | 4,630
15 | #1,620 | 2,380 |*1,590 3,370 2,190 6,630 | 4,300 | 7,150 [» 6,750 |«27,700 = 8,330 | 4,580 |
16 [*1,8L0 | 2,290 [ 1,780 1,800 2,00 6,850 §,1B0| 6,260 [« 8,560 [#33,600 [x8.1k0 | ,560
17 |*1,620 [ 2,200 | 1,970 1,910 | 2,000 8,250 4,100 7,190 |#11,300 |#37,900 f« 7,800 | k360
18 [#1,650,| 2,120 2,1k0 2,090 | 2,000 { 10,100 | 1,220 | 6,660 |#46,900 |#40,500 Je 7,630 | &,510
19 |*1,780"1 2,350 | 1,940 1,500 | 2,0k0| 8,260 | 3,810| 7,200 {#29,500 |«46,100 |x7,280 4,600
20 [*1,730 | 2,300 1,780 1,390 5,260 7,580 3,480} 8.110 [ 9,500 Juk5,k00 [x 6,820 | k670
21 |#1,730 [ 2,250 | 1,750 1,290 7,880 7,340 3,220 7,210 [+ 8,700 |«35,800 | 6,480 4,680
22 [*1,6k0 | 2,260 [ 1,710 1,260 | Luio| 7,030 | 3,220 | 6,650 | 7,840 |%31,000 j¢ 6,430 1,680
28 |*1,610 | 2,390 | 1,700 L2301 3,160 | 6,720 | 2,850 | 6,610 {* 8,000 |*25,400 Je 6,210 | k.560
24 |*1,590 | 2,240 | 1,750 1,220 [ 3,870 1 6,480 2,770 | 6,330 |* 8,290 |#28,000 & 5,810 k,390
25 |*1,590 | 2,180 1,790 1,200 | %770 5,960 | 2,940 | 6,970 *19,200 |*18,000 [« 5 450 - k,320
26 [*1,0940 | 2,040 | 1,800 1,580 §. 3,770-) 5,080 | 3,960 [ 6,370 {*18,100 *16,900 ¥ 5,450 | &, 460
27 (*1,780 | Lobo | 1,810 | 1380 [ 17,800 | biheo | B350 | 67500 13,900 |*20,k00 [*5.450 | 17490
28 |*1,800 | 1,900 2,220 2,560 [ 23,100 [ 4,510 | 7,250 | 7,560 [*1k,100 [*17,300 |*5,320 4, 4ho
29 [*1,710 2,100 | 20,000 | 12,300 | k,130 | 11,000 ; 8,800 {*16,200 [*12,k00 [*5,070 4,370
80 | 1,760 1,820 [ 20,500 | 6,500 | 5,530 | 12,400 | 8,600 |*18,900 |*10.800 * 5,190 | .4,3k0
31 1,920 1,750 5,300 13,900 | 9,920 " {*10,100 &,
100,800 179,800 220,490 823,800 140, ko
™ 51,860 39,950 56,030 " - ' 201,150 " 206,050 ’ 343,980 77 235,400 ¢ 0
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month [  Feet — 1941 High Low |00 T Period  1924-1941
High Lov | Day Day 1941 1941 Normal | Maximum | Mini
Jan. |2 29| _ .10 26 2,070 k1 1,60 1,670 | 103,000 | 168,654 | 3kk,000 103,000
Peb. |* .80 02| 23|2 2,600 8| 1,730 2,140 | 119,000 | 143,360 | 229,970 96,200
Mar. 2 60| - .07| 28|® 2,380 | 15| 1,560 | 1,810 | 111,000 | 142,081 | =0k.670 9k, 700
Apr. 9.521 - 351291 31,k00 | 13| 1,160 | 3,360 | 200,000 | 133,369 | 200,000 83,300
May 10.00 351 3] 34,000 [ 18| 1,760 | 6,490 [ 399,000 | 218,392 |+ 700,000 68,200
June 4.59 1.37{ 18| 10,500 | 30| 3,570 | 5,990 | 357,000 | 219,779 70k4,000 107,000
July [+ 8.91 72| 2|*28,koo | 24| "2,640 | 6,650 | kog,000 | 255,63k j*1,508,000 97,800
Aug. k.73 2.16| 31 11,300 28 5,350 | 7,110 437,000 295,243 865,000 12k, 000
Sept.| 16.90 2.3 | 18| 81,600 | 14| 4,980 [11,500 ,000 | 584,004 |2,75h4,590 72,600
Oct. 12.52 483 19| 47,600 | 31 10,100 |26,570 1,634,000 | 126,66k 1,634,000 110,000
Hov. “4.88 1.881 1| 12,200 | 29} 4,880 | 7,850 | 467,000 | 192,984 | 467,000 108,000
Dec. 2.15 157 ] 1 5,210 | 11} 4,200 ) b;530 | 279,000 | 172,b52 | 295180 102,000
Yearly| 16.90| .- .35 81,900 1,160 | 7,180 {5,197,000 |2,952,616 |6,041,720 [1,6%59,000

" Estimated. * Partly Estimated.



] WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

ARROYO LAS VACAS NEAR VILLA ACUNA, COAHUILA

' Water-stage recorder'and cable with sit.down cable car located 1.5 milea upstreem from Villa
Acufia, Coahmila, and 1.8 miles upstreem from the confluence with the Rio Grande just above Del Rio.Villa
Acufia internstiomal bridge. This confluence 1:69551-1“:- miles below the American Dam at X1 Paso,Texas.
Zoro of the gage 1s 884.15 feet, United States Coast and Gecdetic Survey sea level datum. Prior to Sep-
t-'ber7,lm,awwnthmlocstmnMontmmhtmmuod

REOORDS:  Based upon 122 meter measurements during the year, 119 by the Mexican and 3 by the United States
Bection. Computations by shifting channel methods. 19kl records only fair because of lack of high flov
msasurements. Reoords available: Occasional estimates from June 1935 to March 20, 1938, after which the
mmmmmmn, 941,

REMARKS: Msmmtionbegnoperatinslkmhzo, 1938. From January 1 to September 7, 1939, a ataff
goge &t the same location and on the seme datum was used. The low flow of this stream 1a spring-fed.
x.mm-axmamnﬂmummsummmsmmmn

* EXTREME FIOWS: The highest recorded flow was on April %, 1940, when a flow of 39,200% second foel was re-

oordo;;sdth a gage height of 8.14 feet. The lowest flow was 0.7 second foot during several days in Novem-
‘ber 1938.

MunDnﬂyDi.chr“inSecondFm 1941 — Annual and Period Summary -

Day| Jon. Feb. | March | April May June July Aug. Sept. Oct. Nov, Dec.
1 hal 6.3 bl 106 ° 5.7 5.3 4.9 8.1 8.1 wo| 187] 741
2 5.31. 53 6.7 10.9 6.0 5.3 4.6 T 6.4 5.3| 10.9 8.8
8 3.3 53 6.7 11.3 8.1 6.4 5.3 6.7 5.3 5.3 3.5 9.5
4 5.3 53 6.7 9.5 6.7 6.4 6.7 7.4 5.3 5.3 3.9 9.9
[] 6.7 6.3 7.1 9.9 7.1 8.5 5.7 7.1 5.3 h.6 b.6 9.9
[ 6.7 8.5 7.1 9.9 6.0 6.4 5.3 6.0] k.9 53] ®.9 9.9

| 7 6.7 6.7 7. 9.9 5.7 6. 5.3 k.9 b.6 k.9 9| 11.0
8 6.7 8.5 7.4 8:5 4.6 6.4 6.0 5.3 4.2 4.6 3.9 11.0
9 6.7 8.5 T4 12.0 4.6 5.5 6.4 5.7 k.9 4.6 2.5 8.5

10} - 6.7 6.7 7.8 8.5 4.6 5.3 9.9 5.7 5.3 9.2 1.b 6.4
11 6.7 8.5 7.8 8. 4.9 k.9 16.6 6.0/ 13.8 8.1 2.8 7.4
12 6.7 8.5 8.8 7.7 k.9 5.3 7.1 64 T8 391 3.9 8.5
18 6.7 8.1 6.4 T.h 6.0 5.3 T.h 6.7 1.1 3.9 b2 8.8
1] 6.7 8.1 7.1 7.0 k.9 6.4 15.9 7.1 5.6 3.9 b2 8.8
16 6.7 7.8 6.0 7.4 5.7 5.3 13.1 7.h 5.3 k.2 4.6 9.2
16 6.7 7.8 7.1 7.0 6.0 5.3 11.6 7.8 8.5 4.9 4.6 9.2

17 7.0 Th 8.1 17 5.7 4.6 9.2 7.8 7.0 5.5 L9 9.9

18 7.0 74 9.5 6.0 5.3 L.2 6.7 6.41 3,070 4.6 5.5] 11.6

1] 70| 5.7 9.9 k.9 b9 .6 7.1 6.41 7160 k9|l 531 99

20 T.h 53] . 10.64 5.7 4.6 4.9 6.7 5.7 23.3 5.2 6.4 9.5 '

2 T.h 5.3 10.9 6.0 4.9 .9 5.7 5.3 16.2 5.6 6.4 9.5

2 T4 6.7 10.2 5.7 h.9 b.9 6.4 4.9 10.2 5.6 6.7 9.5

|2 78] 63| 10.2 5.3 k.6 k.9 6.7 b9 9.5 6.7 7.0] 106

% 6.0 6.3 10.2 5.3 k.2 49 6.7 4.9 9.5 6.2! . 7.4 m.0

25 6.4 6.0 10.9 6.7 4.9 k.9 6.7 4.9 851 13.8 7.4 9.9

26 5.7 6.0 10.9 9.2 5.7 5.3 6.7 4.9 7.0 6.7 7.8 9.9

21 6.0 6.3 1.0 8.5 5.7 5.3 6.4 4.9 Tk 6.0 9.2 9.9

28 6.0 6.3 10.6 7.1 6.0 5.3 6.4 k.9 7.8 5.7 9.5 9.9

29 5.7 ‘9.9 5.7 5.7 5.3 6.0 L9 8.1 3.2 8.5 9.9

0 5.7 10.6 5.7 5.3 5.3 6.7 6.4 6.0 h.6 7.4 9.9

anl 57 10.6 5.3 6.7 6.7 .6 © 9.9

191.2 235.1 163.5 189.2 232.6 294 .7
198.7 S 266.5 3 169.2 232.6 3,452.9 183.1
Extreme Gage . | Extreme Second Feet — 1941 |Average Acre Feet
Month | Feet — 1941 High Low Second I Fotat Period  1938-1941
High | Lov |Day Day 1941 1941 Averag Maxi = Mini -
. 1.18 1.12 23 7.8 1 k.2 6.4 394 20k 3 T 79.

:::. 1.18 1.12 11 8.5 2 5.3 6.8 379 219 379 * 113
Mar. 131 115 | o4 10.9| 1 L9 8.6 529 1,332 3,10 |* 181
Apr. 1.hh 112 | 25 12.71 19 b2 7.8 3,74 13,300 168
Nay 1.18 1.12 3 8.1| 2ok 4.2 5.5 336 432 N7 156
June 1.18 1.12 5 8.5| 18 2 | 5.4 324 387 953 122
July k.72 1.08 | 11 298 | # k.6 7.5 k61 2,346 461
Ang. 1.38 1.08 | 13 1.3 # 4.2 6.1 375 1,624 ,870 375
Sept.| 1k.01 98 | 18] 21,010 | # 1.8 | 15 6,850 2,056 6,850 119
Oot. 3.81 95 | 24 246 | # 4.6 7.5 320 134
%% 1.38 1.25 | 10 18.7] 10] 1.k 6.1 363 277 426 106
Dec. 1.51 1.31 | 18 17| 10 6.4 9.5 585 298 585 132
early} 14.01 | 0.9 21,010 1.4 15.9| 11,523 13,239 22,418 7,392

Various Days of the Month. ® Estimated. * Partly Betimated.
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'SAN FELIPE CREEK STATION NEAR DEL RIO, TEXAS

IRSCRIPTION: 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, and 4 miles below the Del Rio gaging station on the Rio Grande.
This stream enters the Rio Grande 695.2 river miles below the American Dem at Kl Paso, Texas. Low and
medium flov measurements by wading or from bridge. High flows by slope-area measurements. Zero of gage
18 875.05 feet above mean sea level, United States Coast and ‘Geodetic Survey datum.

RECORDS:  Based upon 15 meter measursments during the year, 13 by the United States and 2 by the Mexican
Section. Computations by shifting chennel methods. 1941 records good. Records available: September 1,
1931 to December 31, 1941. . .

RRMARKS: The flow of this spring-fed creek was greatly modified in 1941 by mumnicipal diversions at Del Rio
of 1,407.3 acre feet and by irrigation diversions above this station. .

EXTREME FIOWS8:  The highest recorded flow was on Juns 14, 1935, when a flov of 45 »000 second feet was
reached with a gage of 23.20 feet. With apring flow eliminated this atorm flow corr D to 726 a
feet per square mile of watershed. The lowest flow wag 2.2 second feet on December 19, 193k. Backwater
from the Rio Grande reaches this station whensver the Rio Grande stage at Del Rio station gets above 14
feet or a flow of about 60,000 second feet.

Moean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Jan, Feb. | March | April May June July Avug. Sept. Oct. Nov. | Dec.
1 53.8] s58.1 25.2 27.3 32.5 33.8 27.5 29.5 2.7 46.9 55.1 38.6
2 s5h.7 57-7 25.7 26.8 95.0 33.7 26.9 28.3 24,1 46.8 52.0 38.6
8| 5k.7]| W3 24.8 25.6 b9 31.5 26.3 2h.7 25.3 .81 50.5| 38.6
4| sho| 327 2k.6 244 36.0 31.4 27.0 2k.3 25.2 k.0 50.5| 38.6
s 5ho] 33.2 25.1 244 36.0 3.2 27.1 27.5 2k.6 .31 50.1{ 37.8
[ 54,0 33.1 25.5 245 36.7 32.0 26.4 27.7 23.9 435.6 ho b4 37.
7| 53.2| 3.7 ok.7 23.9 6.7 33.6 27.2 27.2 2h.5 k2.7] | 378
8] s53.2] 30.4 2h.5 2h.6 i&l 2.7 27.8 28.0 25.1 k27| uw.u| 37.8
9] 53.3] 29.8 26.2 2h.6 1.1 31.21 28,6 28.7 26.3 2| w70 37.8
10} 52.5) 29.7 25.3 2k.0 41.1 31.0 29.2 26.6 26.9 65.3] .| 371
1] 331 29.5 23.8 24.6 434 32.3 | 1,400 26.0| 220 k.5 8.7 37.1
12| se2.0] 28.6 22.7 25.2 ba.7 31.7 86.7 25.4 ) 39.81 48.0] 371
181 51.8] 29.1 21.8 27.1 hy.2 29.1 k9.3 24.8 ho.1 39.0| u8.1] 372
Ml 515]| 27.6 22.0 31.8 ko7 28.5| 1b9 25.3 38.3 39.91 bWs.9f 37.1
18] 51.2) 26.3 22.0 27.7 bob{ 37.6 53.9 2.7 38.2 %.61 45.9] 36.4
16] 50.1[| 28.7 21.5 27.1 R 30.8 3T 247 9.5 52| 5.2 33.
17| .8 25.9 27.8 26.5 39.6 30.6 4.3 2k.6 69.0 | | 32
18] 505 26.8 27.9 25.9 38.9 30.7 38.5 2h1 | 1k5 bo.7] WA 32.%
19 50.2 27.9 27.% 2k.6 38,1 29.4 35.7 24.1|  55.8 k.0o| 43.6| 32.%
20| u49.9| 27.0 28.0 25.9 37.% 29.5 37.9 24,5 50.6 39.2 k3.6 3.k
21 k.7 26.8 29.5 25.9 35.3 26.9 k3.8 24,5 50.5|' 38.6 ho.9 32.4
22| s0.2| 26.6 30.2 7.1 31.1 28.9 U7 24.0 48.1 38.6| Le.9! 31.8
2] 57| 274 27.6 271 31.1 28.3 43.1 23.4 k7.2 39.3] k| 3.8
| 50.6| 26.9 27.6 27.7 31.6 27.8 36.7 23.9 k7.1 {1,600 k1| 312
25 48.6) - 27.3 28.3 29.0 33.5 27.8 31.3 23.9 46.3 88.5 41.4 31.2
281 50.1 26.5 32.5 82.2 33.3 29.1 32.0 28.% 5.4 78.0 ho.T 30.5
27 51.5 25.6 29.8 31.1 345 28.0 31.9 26.8 k6.2 72.8 4.0 30.5
28 51.3 25.4 28.4 30.5 3.4 26.7 30.% 26.1 46.2 66.2 0.0 30.5
2] s1.0 27.2 30.5 32.9 26.8 29.0 2.9 6.1 65.41 39.3] 30.5
0| 51.6 27.2 31.8 32.7 27.% 27.9 24.8 46.1 59.8| 39.3] 30.5
31 52,1 27.3 32.0 29.3 24.8 57.k k.4
k; ' 868. 859.4 10.2 .2 080.2 h,
1,605.9 3 812.1 9 1,208.3 g 2,587.7 796 1,512.7 3 1,372.3 1,070
Extreme Gage " | 'Extreme Second Feet — 194] |Average Acre Feet
Month| Feet — 1941 High Low s;‘.::‘ Total Period 1932-1941 o
High Low |Day Day 1941 o4l Normal Maxi

Jan. 1.08 1.03 2 54,7 2b ¥1.2{ 51.8 3,190 b2k 1,070 934
Peb. 1.23 0.70 1 65.7| 28 24.8 31.0 1,720 2,871 | 5,490 487
Mar. 0.96 0.76 | 26 39.9| 16 21.5 | 26.2 1,610 2,784 4,190 1,560
Apr. 3.10 0.70 | 26 366 7 22.6| 28.6 1,700 2,938 | * 6,120 566
Moy 3.03 0.77 2 350 29 26.0]| 39.0 2 3,866 6,700 2,310
June 1.77 0.70 15 126 28 22.0 30.3 1,810 7,786 | * 47,900 1,510
July | 12.30 0.68 | 11| 6,450 6 21.1| 835 5,130 3, * 5,350 1,550
Aug. 1.5 0.65 | 26 86.91 25 19.3| 25.7 1, 3,k 5,590 1,280
Sept.| 5.60 0.66 | 11| 1,160 7 22.8| 50.% 3,000 5,105 19,100 2,070
Oot. | 15.20 0.91 | 28| 12,300 21 3.9 99.% 6,110 3,740 6,320 1,710
fov. 1.07 0.84 1 0] 29 30.2| b5.7 2,720 3,151 5,560 526
Dec 1.85 0.70 1 7 | 27 21.0 3k 2,130 3,2h1 5,820 ko6
[Yearly| 15.20 0.65 12,300 19.3| 45.7 33,100 46,580 98,137 22,202
* Partly Estimated. © The average, maximum, and minimum &1 'gea for Sept s October, X .

end December are for the period 1951 to 1941.
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PINTO CREEK STATION NEAR DEL RIO, TEXAS

IRSCRIPTION: Water-stage recorder, cable with ait.down cable car equipped for winch and heavy veights, and
conorete control dmm, 0.6 mile below Del Rio-Eagle Pass highway and 5.5 miles above confluence-with the
Rio Grande. This creek enters the Rio Grande 717.7 river miles below the American Dam at El Paso, Texas.
Zaro of gage 1s 854.61 feet above mean sea level, United States Coast and Geodetic Survey dstum. Also a
series of pipe gages (high stage indicating gugosi 750 feet upstresm from the gage well..

RECORDS:  Based upon 10 meter messurements during the year, 8 by the United States and 2.by the Mexican
Boctm ion, and stable rating curve. 1941 records good. Records available: November 1928 to December 31,
1.

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

EXTREME FLOVS: The greatest recorded flow was on August 31, 1932, when the extreme gage height was 21.08

foot and the extreme flow 5,650 second feet. This corresponds to a flood flow of 239 second feet per
square mile of watershed. This spring-fed creek is often dry.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. | Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 1.5 5.3 1.8 2.6 3.7 .2 [} 2.7 [ A 1.6 2.4
2 1.6 3.9 1.8 2.5 10.9 .2 0 2.6 o} .5 1.5 2.2
s 1.5 2.4 1.8 2.3 13.0 1.0 0 2.k o] 5 1.4 2.0
. 1.h 2.0 1.8 2.1 6.1 5.1 0 2.1 1} .5 1.5 2.0
5 1.k 2.0 1.7 1.8 4.8 1.3 o] 6.1 0 .3 1.5 2.0
[ 1.3 2.6 b7 1.5 .6 .6 0 10.8 o .2 1.h 1.6
7 1.3 2.5 3.0 1.h 4.3 .3 [4 4.3 [+} .2 1.k 1.1
8 1.5 2.5 2.1 1.2 3.9 3 1} b2 [+] .1 1.3 .9
9 1.6 2.5 1.9 1.0 3.5 2 0 2.7 5} o 1.3 2.2
10 1.6 2.3 1.8 7 3.0 .2 0 2.4 [ 8.4 1.3 2.2
11 1.5 2.3 1.7 5 2.6 2] 276 2.2 22.8 1. 1.3 2.3
12 1.5 2.3 1.7 .5 2.3 .2 8.7 1.9 1.5 1.0 1.3 2.4
13 1.7 2.2 1.7 5 2.1 .2 2.4 1.5 .8 1.0 1.2 2.5
14 1.7 2.2 1.6 5 1.8 .2 | 5,560 .9 .3 .9 1.2 2.4
15 1.8 2.2 1.6 .5 1.6 A 25.6 A .2 g 1.2 2.1

18 1.5 2.1 1.8 5 1.4 [5} 12.8 .3 .1 7 1.2 2.1
17 1.k 2,1 5.8 .5 1.2 0 10.6 .2 16.2 T 1.3 2.1
18 1.h 2.1 7.5 .5 1.2 0 9.1 .1 17.6 g 1. 2.0
19 1.h 2.1 3.9 5 1.5 0 8.2 [+ 1.5 8 1.h 2.1

20 1.4 2.1 3.1 5 1.3 0 6.8 0 .9 .7 1.h 2.2

21 1.k 2.1 2.9 .5 1.0 0 5.8 0 .8 .6 1.4 2.2

22 1.5 2.2 2.9 .5 .8 0 5.1 o T .5 1.k 2.3

28 1.6 2.4 3.0 5 T 0 k.4 0 .6 .2 1.5 2.3

24 1.6 2.4 2.9 .5 .5 0 3.3 0 .6 1.7 1.6 2.3

25 1.8 2.1 2.9 .5 1.k 1] 3.2 0 .6 57.h 1.7 2.2

26 1.8 2.0 3.3 7.2 2.5 [ 2.9 [} .5 1k.2 1.8 2.3

27 1.9 1.9 3.9 11.1 1.2 1} 2.6 5} .5 2.7 2.0 2.3

28 2.5 1.9 3.2 6.9 5 3} 2.4 0 .5 1.9 2.2 2.3

29 2.2 2.7 .7 .1 o 2.k [} i 1.7 2.2 2.3

30 2.0 2.6 4.5 .1 [+] 2.4 1} b 1.7 2.2 2.h

31 2.3 2.6 .1 2.k 0 . 1.7 2.4

[Sum 66 59-0 10.3 47.8 174.0 66.1

50.6 1 85.7 83.7 5,957.1 80.5 45.1
Extreme Gage Extreme Second Feet — 1941 ;eraze Acre’ Feet
Moath | Feet — 1941 High Low Foor | Total | ®  Period 1924-1941
High Low Day Day 1941 1941 Normal Maximum | Minimum

Jan. 22! .02] 28 2.61(% 6 1.3 1.6 100 550 2,110 0
Feb. 233 2.01 1 6.5| 28 1.8 2.4 132 478 1,860 8.3
Mar. 3.55 2.921 17 1.1 14 1.6 2.8 170 677 2,500 k.3
Apr. 374 1.62] 26 2.3 #1211 0.5 2.0 117 839 3,600 43.0
Moy k.ot 1.68] 2 64.7 |29 0.1 2.7 166 2,637 20,500 28.0
June 3.55 0.00] 3 11.6 {$16 0.0 0.3 204 | 2, 30,000 3}
July 20.30 0.00] 1k| 48,600 (¥ 1 0.0 | 1%2 11,800 4,170 30,000 [
Aug. 3.92 0.00] 5 4o.0 |$19 0.0 1.5 ou.8| 4,137 48,700 [}
Sept. Lay 0.00[ 11 bR TR E Y 0.0 2.7 160 2,438 17,300 0
Oct. 4.83 2.171 ob 597 9 0.0 5.6 345 1,051 4,000 o
Rov. 2.54 2.38]| 30 231 13 1.2 1.5 89.5 498 2,150 o
Dec. 2.58 2.23] 1 2.6 0.7 2.1 131 60l 2,180 0

oarly] 20.30] 0.00 48,600 0.0 | 8.4 13,325.7] 20,863 76,259.3] 2,651.k

4 And Other Days. .
© The annual figures only (partly estimated) are for the period 1924.1941. The monthly figures are for the
period 1929-1941.
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RIO SAN DIEGO STATION AT JIMENEZ, COAHUILA

IESCRIPTION: Water-stage recorder and cable with sit-down cable car. Masomry Cipoletti weir control for
measuring discharges up to 700 second feet. The station 1s located k.4 miles west of Jimenez, Coalmila,
and five miles above the confluence with the Rio Grande. This stream enters the Rio Grands 722.4 river
miles below the American Dam at El Paso, Texas. Zero of the gage is 828.90 feet above United States Coast
and Geodetic Burvey mean sea level datum.

RECORDS: Based upon 23 meter measurements and a rating table, the lower portion of which conforms to the
weir table and the upper portion of which 1s based upon current meter measurements. 1941 records good.
Records availsble: 1924 to 1941. The records from 192k to September 1932 are considered doudtful.

REMARKS: The weir control at this station was constructed in November 1932. From 1924 to 1932 there wae
a staff-gage at Paso del Salto, 3.1 miles upstream from the present station, on which readings were made
by. agents of the Department of Agriculture, Monterrey, N. L. The flow of this spring-fed stream is mod-
ifled by two small storege reservoirs, Sen Miguel and Centenario on the Irrigation District of San Car-
los, Coahuila, and by irrigation of Dolores Hacienda Just above this station. One-fourth mile dowvnetresm
from this gaging station vater was diverted for irrigating ebout 1,236 acres of land in the Jimenez Com-
mmity.

EXTREME FIOWS: The highest determined flow was on September 18, 1941, when a peak flow of 75,220 second
feet passed this station with a geage height of 20.67 feet on the present gage. From reports by local
inhabitants the water level in 1905 reached a height of 20.67 feet on the present gage scale. It 1a
thought that due to a more constricted channsl and greater channel obstructions , the 1941 flow was great-
er than that of 1905 even though the gege heights were the same. The river was dry on several occeslons
from April to June in 1939.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. | Dec.
1 52.3| Th.9f 32.8 k2.0 100 52.3 63.2 63.2 63.2{ 862 |[1,1h0 | 284
2 63.2| T4.9] 32.8 52.3 114 k2o 63.2 63.2 63.2] 84 |1,230 | 284
3 63.2| 63.2] 32.8 52.3 143 126 63.2 63.2 63.2} 788 ]1,100 | 284
4 63.2 7%.9 koo 63.2 143 2L 63.2 63.2 52.3 T34 1,060 284
5 h.8] 63.2] hke.o 63.2 159 159 63.2 63.2 52.3| 717 {1,020 | 28k
6f 7h.8] 63.2] 32.8 63.2 175 129 63.2 63.2 63.2] 667 980 | 284
1 ™.8] 63.2] 2.0 52.3 192 11k 63.2 63.2 52.31 650 953 | 265
8 T™.9 63.2 4¥2.0 32.8 143 100 52.3 63.2 65.2 66k 922 | 265
9 7%.9 63.2 42.0 32.8 159 100 52.3 63.2 52.3 653 890 265
10 63.2] 63.2] k2.0 32.8 209 100 52.3 63.2 52.3] 667 823 | 245
1 4.9 63.2 k2.0 23.7 227 100 703 63.2 63.2 650 724 2ks
12 49| 63.2] k2.0 23.7 227 100 211 52.3 87.2{ 664 667 | 2us
18 h.9| 63.2| k2.0 32.8 209 87.2| 11k 2.0 %.9| 650 558 | o227
4 %.9] 63.2] hke.o 32.8 175 87.2| 1763 52,3 ™.9| 643 227
15 T%.9 63.2 k.o 32.8 128 87.2 175 k2.0 Th.9 611 508 227
16| 7k.9] 52.3] 32.8 20 114 79| 11k 63.2 u 607 533 | 209
17 *.9] 52.3] 52.3 32.8 100 87.2] 114 52.3 37 604 209
18 Th.9 52.3 63.2 32.8 87.2] -~ 87.2 100 52.3 23,200 * 576 459 209
19 Th.9] 52.3] 63.2 k2.0 87.2 .9 87.2 52.3{ b,800 569 K3k | 209

20 Th.9| 52.3] 52.3 2.0 h.9 63.2 52.3 52.3| 1,900 540 2 | 209

21 .9 s2.3] Le2.0 42.0 Th.9 k2.0 4.9 52.3| 1,590 519 hi2 | 192

22 87.2] 52.3| k2.0 32.8 Th.9 52.3 87.2 52.3| 1,450 519 e | 192

28 4.9 52.3 42.0 32.8 63.2 52.3 87.2 52.3} 1,270 523 K12 175

24 9| s52.3] k2.6 32.8 52.3 4k2.0f 100 52.3} 1,190 | 7,880 53 | 19

25 Th.9] 52.3] k2o 32.8 52.3 k2.0 87.2 52.3| 1,100 | 4,660 13 | 227

26 .9 52.3 52.3 k2.0 63.2 52.3 87.2 83.0| 1,020 1,620 388 2h5

27 87.2] 52.3| s52.3 63.2 63.2 52.3 7%.9| 100 989 | 1,390 36 | 245

28 87.2] 52.3] 52.3 .9 52.3 52.3 ™.9 h.9| 955 |1,280 325 | 209

29 87.2 52.3 4.9 52.3 63.2 T7h.9 ™.9| 922 }1,%10 227

30 Th.9 k2.0 86.9 52.3 63.2 63.2 4.9 922 1,170 304 227

31| 7h9 k2.0 52.3 7h.9 74.9 1,110 209

1,663.0 1 X 2 .
"l 3014 1650 sgpp IIIR 5 g BORIE L o0 L0050 6 BT oy T30
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High Low 5‘;‘;’:‘ Total © Period 19331941
High fow Day Day 1941 1941 A 2 v T

Jan. 2.95 2.85 | # 87.2 1| se2.3 Th.2 4,560 8,8h0 36,430 2,910
Fob. 2.92 2.85 | # Th.9 | # 52.3 59.4 3,300 5,960 25,760 1,970
Mer. 2.89 2.79 | # 63.2 | # 32.8 u3.9 2,700 5,570 21,500 2,140

Apr. 2.99 2.76 | 30 100 12| 2k.0 Lh.6 2,660 5,904 16,800 1,110
May 3.25 | 2.85 | # 227 # 52.3 117 7,180 18,651 120,000 1,290
June 3.71 2.82 3 553 # ¥2.0 8k.3 5,020 | 12,159 62,200 1,420
July 6.56 2.82 | 14| k,200 # 42.0 | 126 7,770 8,858 21,500 1,210
Aug. 3.351 2.82 | 26 265 # k2.0 61.3 3,770 8,451 20,000 2,020
Sept.|{ 20.67 2.85 | 18| 75,220 t ‘ 52.3 [1,420 84,620 | 22,kk8 84,620 2,210
Oct. 15.81 3.71 | 24] 38,140 519  [1,140 70,090 | 28,279 146,640 1,950
Nov. b.ho 3.35 1| 1,230 30| 284 640 38,110 | 15,871 68,290 1,960
Dec. 3.35 3.15 | # 284 + 175 235 14,480 | 10,304 45,160 2,060

Yearly| 20.67 2.76 75,220 2h.0 337 24h,260 | 151,295 381,320 27,460

¢ Bstimated. * Partly Batimated. # Various Days of the Month.

® The Average, Maximum and Minimum Discharges for October, November and December are for the period
19%2.1941,



of the gage 18 873.85 foet above sea level,
stream enters

WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

RIO SAN RODRIGO STATION NEAR EL MORAL, COAHUILA

Water-stage recorder and oable with sit.down cable car. Masomry

the flow up to 177 second feet. This station is located 10.6 nh-undmmdnm,m_
huila, 19.3 miles northwest from Pledras Negras and 11.2 miles abovs the conflusnce with the Rio Grande.
Zero

RECORDS: Based upon 3 meter measurements and a rating table,
wveir table. The upper portion of the rating tadle is based upon

meter
fair because of lack of measurements at high flow. Records available:

1922 to September 1932 are considered doudtful.

3

weir for

United States Coast and Geodetic Survey datum. This
the Rio Grande 735.4 river miles below the American Dem at El Paso, Texas.

the lower portion of vhich coufm'n to the

s only

19%1:01931 ‘l‘hemurﬂ.lhﬂ

REMARKS: Prom 1922 to 1932 there vere made daily 3 staff.gage resdings at this station, on the smme gage
used at this station prior to December 1938, but the results of these readings are doubtful. This sta-
tion vas constructed in October 1932, at a point 1,640 feet upstresm from Paso de las Mulas. In Decem-
ber 1938 the station was moved 3,300 feet downstream to the present site.
river vas modified by irrigation diversions above and delow this station.

The flow of this spring-fed

EXTREME FLOWS: The greatest recorded flov vas on September 7, 1932, vhen the extreme gage height waz 16.08
foet and the extreme flow 81,200 second feet. The river is sometimes dry.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

[Day| am. | Feb. | March | Aprit | May | Jume | Joly | Aug. | Sept. { Oct. | Nov. | Dec.
1 3.4 43.8 3.4 31.4 43.8 21.2 | 162 9.4 6831 339 132 123
2 3.4 43.8 26.1 26.1 7.4 26.1 87.6 9.4 7.7 | 325 132 123
3 31.4 43.8 26.1 21.2 h3.8 31.b 6h.3 1.7 71.7| 3 122 132
4 3.4 43.8 26.1 21.2 3.4 3.8 50.1 7.9 .| e 13 132
5 31.4 3.8 21,2 21.2 21.2 31.h 50.1 79.4 717} 228 123 132
3 318 37 21.2 21.2 21.2 3.4 57.2 9.4 64,3 | 228 132 123
7 31.4 37.% 21.2 16.2 21.2 31.k 57.2 9.4 6h.3 | 218 132 123
8 31.4 37.% 26.1 16.2 21.2 31.k 57.2 9.4 5T.2 | 206 132 123
9 2.4 37.% 21.2 16.2 21.2 31k 50.1 9.4 2 184 132 123
10 31.4 31.% 16.2 16.2 21.2 31.h 50.1 79.4] 113 162 132 183
1 314 31 21.2 16.2 21.2 31.4 .7 9.4 871.6 | 152 W2 123
12 314 3L 21.2 16.2 21.2 3).b .7 79.4 | 162 1k2 12 123
18 31.4 26 21.2 16.2 21.2 31.4 7.7 7.7 105 132 W2 105
14 31.4] 26.1 21.2 16.2 16.2 3.4 | 585 7.7 87.6 ] 1k 12 113
15 31.4 26.1 21.2 16.2 16.2 37.k 162 n.g 19.5 182 142 13
16 31.4] 26.1 21.2 16.2 16.2 43.8 96.1 6h.3 79.5 | ke 1h2 105
17 3.4 314 | 179 16.2 16.2 4.8 87.6 6.3 297 w2 W2 n3
18 3.4 31.h 79.5 16.2 16.2 37.4 79.5 6.3 | 3,920 12 k2 13
19 31.4 31.h 50.2 8.1 21.2 37.4 79.5 57.2 |'5,h00 132. 132 1
20 26.1f 37.h[ 37.b ho| Z.bi M| 795 57.213,600 132 132 ui
21 26.1] 37.% 31.% 8.1 88.6 374 19.5 57.2 [2,500 123 132 13
22 26.1 37.% 37.4 8.1 150 50.1 79.5 51.2 |1,760 12 2 |- 108
28 26,1} 37.% 31.4 8.1 6h.3 64.3 9.5 57.2 | 1,260 1k2 132 96.1}
24 26.1f 37.4 26.1 12.0 43.8 79.5 79.5 s57.2 | 897 k2 132 96.1}
25 31 374 26.1 12.0 43.8 64.3 87.6 50.1 | 6e2 42 123 96.1
26 3.4 374 31.4 26.1 37.4 57.2 87.6 50.1 | W31 12 132 105
21| 218 3.4 31.h 3.8 21.2 50.1 87.6 571.2 | 352 w2 132 10k
28 57. 31.4 31.4 3.8 26.1 | 383 87.6 87.6 | 328 142 132 104

120 43, 3.k | 261 26.1 | 352 87.6 7T1.7| 328 142 123 108
80 43, 21.2 9.5 21.2| 256 79.5 7nal 339 1h2 123 104
81 43, 26.1 21.2 79.5 57.2 132 104

0 852.2 2,067.6 . 2,134 .2 5,404 3,522,3|
1,196.5 986 1,035.4 > 1,045 i 2,985.2 23,427.1 ~’ 3,985

Extreme Gage Extreme Second Feet — 1941 A""!f Acre Feet
Month |  Feet — 1941 High Low Fest Total Period  1932-1941

High Low [ Day Day 1941 1941 Normal | Maxi M
Jan. 43 231 27 218 | # 26.1] 38.6 2,370 3,711 14,850 L
Peb. .33 25| # 3.8 £ 26.1] 35.2 1,960 2,689 11,580 554
Mar. 1.6 a6 | 17 175 | 10 16.2)  33.4 2,050 2,618 9,900 575 ¢
Apr. 2.10 07| 29 795 | 20 9| 28.4] 1,690 2,205 6,870 380
Moy 1.05 26| 22 256 | # 16.2]  33.0 2,030 6,435 4300 57.5
June 1.k8 20| 28 uL8 1 21.2f 68.9 k,100 5,677 37,600 30.0|
July 4,92 36| 14 3,200 | # 50.1  96.3 5,920 4,265 12,200 [
Aug. .62 36 | 28 13 | # 50.1]  68.8: },230 3,927 13,160 39.3
Sept.| 10.27 39| 18| 10,700 | # 57.2| 7181 16,470 33,814 | * 253,960 W71
oct. 1.25 661 1 339 | 20 123 17k 10,720 12,114 81,360 815
Nov. T2 39| # k2 b 105 133 7,900 5,567 2k, k50 534
Dec. 69 se | # 132 | 23 87.6 1L 6,990 b,561 19,060 130
[Yearly| 10.27 .07 10,700 b9l - 133 96,430 87,643 41k,310 1,427 |

g
£
g €
8
¥
:

* Partly Estimated.

B



WATER BULLETIN NUMBER 11—-INTERNATIONAL BOUNDARY COMMISSION : i

RIO GRANDE AT EAGLE PASS STATION

DESCRIPTION: Water-stage recorder and cable with stand.up ceble car and vinch located .5 mile above the
international highway bridge between Eagle Pass, Texas and Pledras Fegras, Coahuila, and 754.6 river
miles below the American Dem at Bl Paso, Texas. Zero of gage 1s 682.01 feeot above mean sea level, United
States Coast and Geodetic Survey datum.

RECORDS:  Based upon 183 meter measurements, 155 by the Mexican and 28 by the United States Section during
the year. Computations by shifting channel methods. 1941 records good. Records available: May 1900 to
April 1916; November 1923 to December 1941.

REMARKS: The river flow is greatly modified at this station by many irrigation diversions, drainage re.
turns, and large reservoira in the United States and Mexico. On April 10, 1939, the operation and main-
tensnce of thie station wae turned over from the United States Section to the Mexican Section of the Com-
aission.

EXTREME FIOWS: The greatest recorded flow vas on September 2, 1932, when the extreme gage height was 49.00
fest, discharge 569,000 second feet. {See Special Flood Report 1932 by United States Section of this Com.
mission.) The lowest flow ever recorded was on August 19, 1937 vhen the extreme gage height was 2.22 feet
and the extreme flow 632 second feet. Numerous records of extremes may be found in previous Water Bul-
letins.

Mean Daily Discharge in Second Feet 1841 — Annual and Period Summary

Ipsy] san. | Feb. | Morch | Aprit | May | June | July | Awg. | Sept. | Oct. | Nov. | Dec.
1] 1,510 2,250 | 1,960 | 1,750 [ 16,280 5,400 5,4701 9,290t 8,370{ 18,720 (15,380} 5,580
2| 1,580 2,290 1,990 | 1,700 |10,2k0 | 6,5% | 15,360] 7,840| 8,370| 23,060 |13,810| 5,370
8| 1,620| 2,10| 1,970 | 1,620 16,70 k980 | 11,620} 6,530 | 8,480 |*30,020 13,630 5,190
4] 1,590| 2,080 1,960 | 1,500 }21,330 6,750 | 16,0101 6,920 7,700 | %37,080 | 12,040} 5,230
8| 1,550} 2,080 | 1,820 | 2,480 | 6,780 5,580 | 11,k10| 6,960| 7,770 *33,550 | 11,020} 5,260
¢] 1,660 2,020] 1,770 | 1,430 | k910 5,M0| 8,6e0] 6,570] 6,530 | 24,260 10,9501 5,330
71 1,600} 1,930| 1,770 1,450 | k,060 5,120 6,640 6,290} 5,090 20,2k0]|10,280] 5,010
8| 1,570| 1,930} 1,630 | 1,360 | 3,670 4,870 5,720| 6,180] 7,170| 20,160| 9,430} 4,800
8| 1,650 1,880 1,710 1,290 3,370 lo,7oo 4,980 7,130 7,060 | #21,680 | 9,110] k,590

j10] 1,650] 2,060] 1,790 | 1,220 | 2,900 S,h00f 4,W10| 7,350] 6,430]%2k,900]| 8,300] 4,590 |
1l 1,600 2,200f 1,750 | 1,230 | 2,850 5,3701 9,360| 6,390 6,780 *29,310] 9,290| 4,590

~

121 1,550| 2,210] 1,710 1,190 2,640 5,330 6,710 5,580 6,780 | 26,4201 9,960
18} 1,590] 2,170] 1,640 | 1,190 [ 2,580 5,550 | 5,120} 35,7201 5,970| 22,5%0| 9,39
| 1,670 2,190 1,600 | 5,760 | 2,640 5,580 | 14,3701 6,290} 5,970 21,680 | 9,150
15| 1,580] 2,170} 1,630 | 11,900 | 2,470 5,510| 6,60] 7,130{ 5,790]*24,760| 8,970

18] 1,580| 2,360 1,630 | 3,160 | 2,260 6,890 u4,700] 6,390 9,320 *29,210] 8,79

MR

VSRS EEsERsEl

-

17| 1,610| 2,260 1,940 | 2,050 | 2,060 6,850 | 4,210| 6,180 10,380 +35,310] 8,230

18] 1,560 2,200 2,230 | 2,150 | 2,060 9,220] k,340| 6,850| 31,k30{+38,850| 7,880 ,

11| 1,600 2,1k0| 2,220 | 1,990 | 2,160 9,600} 4,200| 6,320| 76,630 | *ko, 7,6601 b,

20] 1,720| 2,40 2,060 1,670 | 3,100 8,30] 3,9%0| 7,770| 25,530 %k5,910 ] 7,030] 4,

1,680[ 2, 1,910 | 1,276 | 7,840 | 7,800| 3,3201 7,520] 1k,970 | *h2, €,600 &,
22| 1,670 2,360 1,800 | 1,250 | 6,750 | 7, 3,000| 6,500| 12,960 | 35,310 6,430| 4,870
28| 1,630| 2,h10| 1,780 1,270 ‘h)‘&O, 6,920 2,930 6,360 | 11,580 | *29,590 | 6, ,T10
24| 1,620 2,500| 1,730 | 1,2k0 [ 3,5007| 6,670| 2,500| 6,0k0 11,230 %27, 6,430 | 1,520

2] 1,570| 2,360| 1,770 | 1,190 | k590 | 6,430} 2, 5,790 | 14,370 | *3k,k70 | 6,320] 4,
e8| 1,600 2,320] 1,810 | 1,240 [ 5,230 5,850 1 2,960f 6,110 19,280 22,280 5,790 %,450

27} 2,590| 2,1701 1,790 1,710 8,510 4,870 3,530 5,930| 16,990 | 22,920 5,540 >
e8| 2,200| 2,020{ 1,890 | 1,620 | 18,580 , bi50| 5,8%| 15,790 | 21,720 5, 4,480
29| 1,880 2,250 |. 5,690 [ 16,990 b,200| 8, 8,6901 16,780 | 16,240 5, I, 410
30| 1,730 2,030 | 22,500 | 8,370 3,850 | 11,020| 7,310| 17,550| 13,770| 5,%00{ 4,410
Ez; 2,380 1,820 5,720 9,710 | 8,550 12,820 4,560
61,530 86,070 181,330 210,310 *847,160 148,470

52,630 57,570 205,520 77" 209,020 T 77 k09,050 ' 2s@,sk0 "’

Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High PR Rl IO Peiod  1924.1941.
High Low | Day Day 1941 1941 Normal Maxi Mini

Jan. 4.59 2.62 | 27 4,980 | 19| 1,880] 1,700] 10u,k00| 186,923 365,000 | 104,500
Ped. 3.31 2.82 2l 2,550 9 1,790 2,200 122,000 155,109 25h,250 99,200
Mar. 3.25 2.62 | 28 2,400 | 1] . 1,5%0] 1,850| 113,800] 152,771 27,40 95,900
Apr. | 10.27 2.20 | 30| 25,920 | 22| 1,150| 2,870 170,700| 1M4,k03 219,000 92,100
May 11.06 2.99 4] 27,650 | 18| 1,960] 6,630 ,600| 258,443 869,000 1,500
June 6.46 4.00 19 10,310 30 3,710| 6,040 359,700 262,038 | 1,005,000 113,340
July | 11.45 5.31 | 1} 36,7%0 | 25| 2,520| 6,7w0| lhak,600| 276,599| 1,255,000] 125,000
Aug. 6.30 4.66 | 29 9,610 | 28| 5,120| 6,780| 17,200 313,k72 969,000 136,000
sept.| 19.59 49 | 19| 89,350 6| 3,520{13,640| 811,k00| 621,936| 2,857,410 80,900
Oct. 7.32 | 20 # 45,910 | 31| 12,110 [*27,330 *1,680,300 | L7h,5u8| 1,680,300 121,000
Nov 7.35 4.ho 2| 1k,340 | 29| u,980| 8,620 512,800| 202,258 512,800 | 109,000
Dac 5.69 k.07 1 5,930 26 4,240 | 4,790 29k,500 192,581 369,760 105,620
[Yearly| 15.59 2.20 89,350 1,150| 7,470| 5,408,900 | 3,261,081 | 6,668,460 j 1,796,000




M WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

RIO ESCONDIDO STATION AT VILLA FUENTE, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down ceble car, located 3.1 miles southwest of the
City of Pledras Negras, Coalmila on the outekirts of Villa de Fuente, 5 miles above the confluence with
the Rio Grande and 5.6 miles below the confluence of the Rio San Antonic. This streem enmters the Rio
Grande 758.2 river milea below the American Dam at El Paso, Texas. Zero of gage is 717.78 feet above mean
asa level, United States Coast and Geodetic Survey datum.

RECORDS:  Based upon 46 meter ts. Computations by shifting channel methods. 19kl records good.
Records available: 1922 to 1941,

REMARKS: This station was built in September 1932. From 1922 to 1932 there were mede dally 3 staff.gage
readings 2,300 feet downstreem from the present station, but the results of these readings are doubtful.
The elevation of the zero of this old gage was 0.79 foot above the zero of the gage at the presemt ata-
tion, but the water surface is practically level between the two geges. The flow of this spring.fed.
streem is modified by irrigation diversions in the drainsge basins of the Sen Antonio and the Escondido.

EXTREME FIOWS: The greateat recorded flow since January 1932 vas May 14, 1935, whoen the extreme gage height

wes 17.06 feet and the extreme discharge was 17,700 second feet. The lowest recorded flow occurred Novem-
ber 4, 1934, when the extreme gage height was .75 foot and the extreme flow was .35 second foot.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Vec.
1 1.3 49.8 18.0 12.4 28.6 20.8 15.2 3.5 3.2 19.1 2.4 N2
2| H.0] 29.7 15.9 k.81 8ko 20.8 14.8 3.5 3.5 15.9] 12k} 29.3
8| Wl.0| 2k.o0 4.1 k| 126 22.6 1% 3.5 5.7 15.91 12.0] 27.5
4| Wr.0| 208 13.8 15.2 57.9 20.8 14.8 3.9 3.2 16.2] 12.0f 215
5| ».06| 18.7 13.4 15.5 sh.7 19.1 4.8 3.9 3.2 16.2| 12.0] 25.h
6] ww.6| 19.8 13.1 15.9 36.4 17.3 4.1 5.0 3.5 5.2 10.9] 23.7
K 40.6 17.7 12.7 16.2 36.4 16.6 1.5 9.2 3.5 13.1 10.2 240
8] .2| 17.3 12.k4 16.6 33.9 15.9 1.3 9.5 3.5 13.1 9.5| 21.9
9! bo.2| 17.0 1.7 17.0 31.4 1.5 7.1 9.9 5.3 n.7 85] 223

10 4o0.2 16.6 11,3, 16.2 31.1 1h.1 5.7 10.2 8.5 12.0 3.1 22.3

11} 39.9| 16.2 10.9 16.2 29.0 13.4 13.1 10.6 89.0 12.4] 13.1f 22.3

12 39.9 4.1 10.6 16.6 28.6 13.4 11.3 12.0 78.4 2.4 12.4 22.6
181 39.6| 145 7.4 19.1 28.3 13.8 9.9 12.4 29.7 12.7] 13.8] 22.6
14| 39.6] 15.2 7.8 20.1 26.1 13.8 12.7 1%.8 25.8 12.7] 13.8] 23.0
18] 36.0| 17.3 8.1 21,1 2h .4 13.8 32.1 4.8 22.9 n3.1{ 15.9] 23.0

18] 28.2| 18.0 8.5 22.6 20.8 w1 171.0 13.7 22.2 1341 17| o33

17 26.5 20.1 3.1 18.7 20.1 13.1 13.4 13,7 k9.1 1.1 18.7 23.3

18] 247 20.5 24.0 1.1 20.5 2.4 10.6 12.0 3h.9 W5 | 20| 2k

19| 22.2] 19.8 23.0 14.5 21.9 15.9 10.2 T4 22.2 4.8| 25. 24,7

20| 20.5) 21.2 20.5 15.5 29.7 21.9 11.3 7.4 20.1 5.2 27.51 21.6

21 16.6| =21.2 16.2 4.8 81.9 18.4 11.3 6.0 20.1 15.5{ 27.5| 30.7

22 8.8 20.8 15.2 12.51  35.3 17.0 9.9 3.5 19.4 2.0 27.2| 31.%

28 7.0 23.0 12.7 12.7 30.7 17.7 7.8 3.5 18.4 10.2 26.8| 32.1

24 7.0] 23.0 12.0 1.7 25.8 20.5 5.7 3.5 17.3 8.51 26.5| 32.8

25 5.3 22.6 1.3 12.7 5.8 31.1 4.6 3.5 17.6 10.9| 26.5| 324

26 5.3] 205 11.7 15.2 25.1 23.7 4.6 3.5 17.6 9.2| 26.1] 3a

27| bkt 18.7 117 15.5 23.0 19.1 3.9 3.5 18.0 12,0| 30.0} 30.0

28| 107 8.4 1.7 15.5 22.6 18.7 3.9 k.6 8.4 9.9] 30.kj 29.0

29 23.3 n.7| 28 22.6 17.3 5.9 3.2 16.6 2.7 30.7] 28.0

30 17.7 12.7 52.6 22.0 15.5 k.2 3.2 18.7 12,71 30.7| 26.8

81 50.1 12.4 | 22.6 3.5 3.2 12.7 25.8

Sum 576.5 781.5 527.1 222.1 410.0 821.2
1,388.9 439.6 1,863.8 331. 619.5 573.8
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month|  Feer — 1941 High tow oo Period  1932-1941
“High Low Day Day 1941 1941 Normal Maxi M

Jan. .38 1.8 27 2,360 26 53 44.8 2,750 3,556 15,990 375

Yoo, | 23| 1.6 | 1| Tse| | | 6| o | 20 9,990 179

Mar. 2.85| 1.5 | 14 132 12 5.7 1k.2 812 1,848 6,91¢ 219

Apr. 6.23| 171 | 29| 1,020 22 1251 26.0 1,550 2,205 5,360 582

10.40 1.7 2 5,370 17 12.4 60.1 3,700 5,078 23,800 4ol

June 2.235| 1.80 | 25 39.6| 18 2.0 17.6 1,050 k,350 19,7 618
July 2,591 1.51 | 1k 62.2] 31 3.5 10.7 657 2,6U45 9, 273

Aug. 1.7% 1.4% 18 4.8 3% 3.2 7.2 i) 2,561 14,530 174
gept. 5.18| 1. | n 77 2 3.2 20.6 1,230 3,291 14,340 186
Oct. 1.90| 1.54 1 19.1} 22 7.8) 13.2 813 5,547 39,790 17
Hov. 2,13] 1.57 | 29 30.7| 8 9.5 19.1 1,140 3,545 25,590 101
Dec. 2.13 1.9% | 24 32.8| 17 223,21 26.5 1,630 3,605 20,720 336

[Yearly| 10.k0| 1.1 5,370 3.2) 23.4| 16,975 |@ 42,727 |© 126,090 |@ 8,350

6 Period 1924-1941.



WATER BULLETIN NUMBER |1—INTERNATIONAL BOUNDARY COMMISSION

‘RIO GRANDE AT LAREDO STATION

35

" DEBCRIPTION: Water.stage recorder and cable with sit-down cable car. Cable and oar located about 2.5 miles

.above the citles of laredo, Texas,and Nuevo Laredo,
adutasnt of railrcad bridge at Laredo,
of gage at recorder is at elevation 351

8ego elevations are on United States Coast and Geodetic Survey see level datum.

RECORDS:

October 1922 to December 1941.

RBMARKS: The river flow at this station 1s modifi

large reservoirs in the United States and Mexico.

realing

previous Water Bulletins.

CORRECTION: The minimm annual figure for this station in Water Bulletins Nos.

rected to 1,864,000 acre-fest.

FLOWS: The greatest recorded flov at this station was on September 3,
was 52.20 feet, the flow being 402,000 seco
ond feet was reached with a gage height of L.L feet.

Tamaulipas. Water-stage recorder is attached to north
884.3 river miles beiow the American Dem at EL Paso, Texas. Zero

+30 feet. Zaro of gage at the cable is elevation 353.15 feet. All

Based upon 172 meter measurements, 166 by the Mexican and 6 by the United States Section. Compu-
tations by shifting charmel msthods. 1941 records fair. Records available:

May 1900 to March 191k; from
ed by many irrigation diversions, dralnage reéurna, and '

1932, when the peak gnge
ond feet. On June 20, 1938, a minimm flow of 777 sec-

Kumerous records of extreme flows may be foumd in

8, 9 and 10 chould be cor-

Mean Daily Discharge in Second Feet 1841 — Annual and Period Summary

IDly Jan, Feb. | March |- April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,900] 2,000 2,270 2,080 22,0b0| 6,460 4,800 13,280 8,370 18,500 13,670 5,120
2| 1,840{ 4,060| 2,060 1,910| 16,880| 5,760| 5,970] 11,4801 9,320} 19,280 | 13,070 4,980
8| 1,840 3,000} 1,920 1,830 | 18,5701 5,580| 13,560{ 8,090 ,400 | 22,210 f 12,7501 4,940-
4| 1,810| 2,330 2,010 1,790} 19,530{ 10,660| 12,360 6,800 8,020] 27,480 12,500] &,800
5| 1,780} 2,130 1,990 1,7001 24,650| 6,891 15,500 6,7h0| 7,420] 33,000 | 11,830] 5,050
6| 1,750{ 2,150 2,020 1,610| 8,6901 5,610 11,760| 8,180] 8,530 37,080 11,480] 5,090
71 1,760| 2,230| 2,000 14901 5,900 5,970) 8,160| 7T,490] 7,100| 26,840( 10,980| 5,120
8] 1,780} 2,110{ 1,950 1,410 5,260 5,790 7,270 7,520 6,070 | 20,980 10,630| 5,260
9| 1,790] 2,0k0| 1,960 1,5301 4,030 5,160| 5,90| 6,7%0| 6,780 20,520 10,420 ,980
10| 1,800] 2,020| 1,720 1,290| 3,920} 5,090] 5,510| 7,840| 10,560| 21,9001 10,210] 4,800
1| 1,760| 2,020] 1,750 1,3100 3,k0| 5,230] 5,190| 7,560] 9,150] 2k,120 9,920/ 4,9%0
12| 1,7%0] 2,0%30| 1,840 1,270} 3,320| 5,510| 8,300( 7,100 7,660} 26,980| 9,6k0| 4,940
18| 1,710 2,210] 1,820 1,2k0] 3,10] 5,580| T1,730| 5, 7,4501 26,630 9,080| 4,980
14| 1,700{ 2,290| 1,750 1,280 2,970 5,8%0{ 5,260 5,540 6,070 20| 9, 4,840
15[ 1,600| 2,250 1,680 1,250] 2,890| 5,650 6,640 5,790| 5,900{ 21,580] 8,790} &,770
16| 1,7%0] 2,280[ 1,620 9,9201 =2,880f 5,5k0] 8,090] 5,650] 5,580 22,600] 8,690 %,510
17} 1,790] 2,201 1,600 5,300 2,580{ 6,780 4,660 5,79 9,780 25,k0] 8,uB0[ 4,9k0
18| 1,750{ 2,k10| 1,740 2,800 2,8200 6,960{ k,k10{ 5,610] 12,150 26,130| 8, 4,870
19) 1,720{ 2,470| 2,220 2,160} 9,150| 8,790 | 3,920| 5,510| 30,020 30,870| 8,370 4,730
20{ 1,700 2,260{ 2,430 1,880 2,980 9,640 3,890 ,140 ,oho | 33,660| 8,020| 4,
21| 1,730( 2,370| 2,310 1,850 4,060 9,080 3,920 6,990 31,780[ 39,550 | 7,660| %,800
22| 1,760] 2,830 2,160 1,5501 9,290| 11,050 3,600| 7,k20| 15,430| 38,1ko| 7,060| k.560
28| 1,750 2,k30{ 2,150 1,350 9,0h0} 9,1100 3,600] 6,610| 12,6k0| 31,010| 6,780 u.660
24| 1,790{ 2,k70] 1, 1,260} 9,850} 7, 3,350 6,2501 11,4807 28,850| 6,430| 4,630
25| 1,790 2,620{ 1,840 1,180| L,700| 7,h90( 3,190| 6,250] 11,8%0] 28,390 6,350 k,6%0
26| 1,790] 2,8%0] 1,810 1,270 " b,6301 7,200] 3,360| 6,000[ 14,580 35,310] 6,0k0] h,130
27} 1,790 2,560| 1,910 L 1,370 5,610] 5,79%| 3,270 6,850) 21,k00| 21,260 5,900 U 630
28 { 7,340| 2,430| 1,990 3,2101 7,060 k590 3,570| 7,350] 17,090 22,7h0| 5,330 4,660
29| 7,380 1,990 5,120 18,860] 4,910 3, 6,601 15,7201 21,680| 5,300 k,590
80| 2,63 2,390 | 10,3501 17,480| 5,010 6,530 7,490| 16,ke0| 21,120 5.330| %,630
81| 2,020 2,260 9,710 10,490 8,120 14,620 4,630

070 10 200,510 220, b 810,680 1kg, k10

Sum 67,120 ér,01 61,140 55 265,500 »3 197,160 5430 402,540 7 268,370 9

Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month | Feet — 1941 High Low S;::"" Totl Period  1924.1941
High Low Day Day 1941 1941 Normal Maxi Mini

Jan. 8.86 4.63] 28| 16,450 | 15| 1,640 | 2,170| 133,100| 182,855| 352,000 114,000
Fob. 5.94 b79{ 2 4,340 1| 1,900 | 2,k00| 133,000] 151,301 237,380 99,400
Mar. 5.09 4.65[ 30 2,b50 [ 17| 1,600 | 1,970| 121,300] 1k9,598( 223,020 95,680
Apr. 8.73 k.27] 16| 14,800 | 25| 1,180 | 2,ks0| 145,800| 150,913| k01,000 95,640
May 11.75 5.181 5| 27,80 | 21| 2,390 | 8,580 527,400] 292,081 906,000 113,000
June 9.55 5.971 4| 18,120 [ 28| 4,10 [ 6,680 397,700 202,678| 1,357,000 89,190
July 9.51 5.41 3 18,820 27| 3,100 6,360 391,100 283,593 | 1,250,000 128,770
Aug. 8.60 6.23 1 15,430 151 5,120 7,110 437,200 307,959 868,000 127,000
Sept 20.31 6.23| 20 5 16} 5,230 | 13,hk20 798,400 659,648 | 3,116,670 87,260
Oct. | 14.96 8.791 21 40,260 | 31{14,k10 | 26,150| 1,608,000| 515,582 | 2,071,590 126,000
Fov. 8.73 6.36| 1f 14,060 | 28] 5,230 | B,950| 532,300] 228,020| 570,800 122,000
Dec. 6.30 6.00] 8 5,260 | 22} 4,560 | L4,80| 296,k00] 192,351| 352,680 107,000
learly| 20.31 427 68,860 1,180 | 17,630 5,521,700 | 3,416,579 | 7,310,310 | 1,864,000




38 WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

RIO SALADO STATION AT CD. GUERRERO, TAMAULIPAS

IRSCRIPTION: Water-stege recorder and cable with sit-down cable car and two masonry Cipoletti weira, with
a combined capacity of 670 second feet. This station is located at the place called ™El Cable™ about 6.2
miles above the confluence of the Rio Salado with the Rio Grande and 2 miles of Ciludad G Oy
Temaulipas. This stresm enters the Rio Grande Si6.1 river miles below the American Dam at El Paso, Texas.
Zaro of gage 1a 265.74 feet above mean sea level, United States Coast and Geodetic Survey datum. :

RECORDS: Based upon 9% meter measurements during the year and the veir discharge records. Computations by
shifting charmel methods. 1541 records good. Records availsble: 1901 to.1912; 1923 to 19hl1.

RENARKS: This station was entirely rebuilt by the Mexican Section of this Commiesion in ’December 1932,
when the two weira and an automatic water-stage recorder were installed. Prior to 1932,3 gage
daily vere made here. The flov of the Rioc Salado was greatly modified by the Don Martin reservoir, vhich
forms a part of National Irrigation System N¥o. 4, Coalmila-NMuevo Leon, and by irrigation diversions above
this statiom.

FITREME FIOWS: The greatest 1scorded flow at this station was on September T, 1933, vwhen an extrems gage
height of 18.86 feet was reached with a corr ng a1 ge of 43,800 eecond feet. The streem is
sometimes dry. Mumercus extremes may be found in prcvicms Water Bulletins.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

'D.y “Jam, Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 35.7] 183 16.6 18.% 678 286 452 8.5 149 322 63.2 5k
2 35.7] 130 16.6 18.4] 351 183 350 | 6.7 92.9 304 60.0f Sh.b
s 33.2] 88.3 16.6 16.6| 1,170 97.8] 286 5.7 66.0| 269 60.0] 7.2
4 28.6 66.0 16.6 k.5 388 5,580 252 5.7 5.9 24k 63.2 57.2
5 2h.b| 51.6 4.5 12.7] 752 15,500 213 86.2 35.7| 220 63.2] 5h.k
] 22.2] 15.9 1%.5 12.7] 2,380 15,470 190 438 26.5| 205 63.2] Sh.k
7 20.5] 38. 4.5 um.3| 75 | 3,300 183 34l 20.5| 190 60.0| k8.7
I ] 18.41 33.2 12.7 9.9 519 869 1b3 97.8 16.6 183 60.0 8.7
9 16.6] 28.6 21.1 6.7 304 576 114 5.9 3h2 30k 66.0] u8.7
10| 16.6] 26.5 92.9 6.7] 182 399 97.8 35.7] 6,180 190 66.0] u8.7
1 1.5 2u.h 63.2 6.7 119 286 ss.0l ~ 60.0] 2,610 156 63.2] 8.7
12 12.7]  ch.b 40.6 6.7 79.8 286 79.8 33.2| 2,590 143 92.9] W8.7
13 12,7 22.2 31.1 5.3 s57.2| 661 352 18.4| 3,k10 130 2.8 8.7
4 1.3 205 244 5.3 4.6 227 313 12.7| 1,810 19 60.0{ 48.7
16 11.3 18.4 20.5 6.7 31.1 149 19 9.9 90k 119 57.2] 48.7
16 9.9] 18.% 16.6 6.7 22.2] 131 88.3 8.5] 593 30l 60.0] u8.7|
17 9.9 16.6 1.5 6.7 18.4| 168 130 5.7] 1,850 175 60.0] Sk.h
18 9.9 16.6 1.5 6.7 1k.5) 1,180 156 3.9| 2,860 119 60.0 57.2
19 9.9 16.6 12.7 6.7 1w2.7f W73 113 3.9] 1,120 108 60.0| 60.0
20 9.9] 16.6 12.7 5.3 9.9| =220 8k.0 2.8| 2,000 108 51.2] 57.2
21 9.9] 16.6 12.7 3.9 2,310 19 63.2 1.8} 1,650 102 37h 57.2
22 9.9 16.6 12.7 3.9} 2,670 855 51.6 1.8 1,200 92.9]| 304 5.4
28 9.9] 16.6 .5 3.9] 2,310 k73 40.6 N 92.9| 103 544
24 9.9} 16.6 16.6 2.8] 1,310 950 35.7 7] ss1 88.3] 66.0] sk.b
25 9.9] 16.6 16.6 2.8] 911 | 1,370 31.1 0 509 92.9] 57.2] Sk.b
26 9.9] 14.5 16.6 3.9] 2,080 | 1,320 26.5 o | 3,410 8:.0f 57.2] 51.6
27 9.9] 1.5 18.4 5.3} 1,150 | 1,140 20.5 0 463 75.6] 51.6| Sh.b
28| 139 1h.5 16.6 9.9] T34 971 16.6 0 551 69.2 Sk.4] Sk
29| 251 16.6] 5719 hs2 763 1.5 22 399 66.0| 54.4] Sh.b
s0| 2w 16.6| 915 2kl 600 11.3] W0 341 66.0| Sk.4|  60.0
st | 18.% 175 9.9] 204 66.0 60.0
1,012.4 - 1,721.1 4,648 .8 2,076.2 4,807.8 1,657 4
[Fom 1,211.2 673.7 7 20,220.4 s ¥,221.% 7 36,545.1 2,143.9
Extreme Gage Extreme Second Feet — 1941 | Average Acre Feet
Month|  Foet — 1941 High Low | 2 [ o Pericd 19241941
High Low Day Day 1941 1941 Normal Maximum | Minimum
. ) 1.54 | # 217 | # 8.5 39.1] 2,400 19,626 1h4,110 [}
';::. 2.18 1.67 1 204 # 1.5 36.2 2:010 13:662 98:520 0
Mar. 2.66 1.64 | # -103 | # 12.7 21.7 1,340 1k,245 95,740 52.01(
Apr. | 16.36 1.4 29 1,970 2k 2.8 57.% 3,410 15,857 54,500 56.4
My | 10.79 157 | 21| 71,630 | # 9.9 M7 k4,070 16,909 [* 253,000 5,120
June | 13.58 2,36 s5{ 17, 1 66.01,820 | 108,400 4k, 161 192,000 2,710
July 4.86 1.54 13 791 31 8.5] 133 8,170 21,575 100,000 228
Aug. | 6.82 1.22 5| 2,930 | # 0 67.0] 4,120 19,238 67,200 81.0
Sept.| 10.17 1.6+ | 10| 8,020 9 12,711,220 72,490 | 101,939 600,000 3,310
oct. | b.23 2.33 | 16 509 31 63.2] 155 9,540 81,965 673,070 1,710,
Nov. 4.30 2,20 | 21 530 | # 51.6f 81.5] 4,850 30,071 218,590 246
Dec. 2.30 2.7 | # 60.0| # 48,71 53.5| 3,290 21,821 198,160 46.0
early| 13.58 1.21 17,060 0 365 | 264,000 | 429,269 1,350,260 | 101,796

Various Days of the Month. * Partly Estimated.



TRSCRIPTION:

RECORDS:  Based upon 63 metor measuremsnts during the year,

WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT ZAPATA STATION

‘Water-stage recorder and cable with stand up cable car and winch located about 3 miles below
the town of 2apata, Texas, 7.5 miled northeast of Guerrero, Tamsulipas, 1.k miles below the confluence of
the Rio Salado with the Rio Grands, and 947.5 river miles below the American Dsm at El Paso, Texas. Zero
of the gage 13 at mean sea level, United States Coast and Geodetic Survey datim. .

5k by the United States and 9 by the Mexican

Section. Computations by shifting channel methods. 1941 records good. Records availadle: January 1932
to December 31, 19k1.

RBMREKE: The river flov is grestly modified at this station by many irrigation diversions, drainage re-
twrna, and large reservoirs in the United States and Mexico.

ECTREME FLOWS: The greatest recorded flow was on
262.07 foot and the extreme flow vas 261,160 second feet.
States Seotion of this Commission.) The lowest flow recorded vas on June 21, 1938, when

height was 219.62 feet and the extreme flow 888 second feet.

September &, 1932,

vwhen the extreme gage
(See Special Flogd Report 1932, by the United

hoight was
the extreme gage

Mean Daily Discharge in S d Feet 1941 — Annual and Period Summary
[Day| Jen. | Feb. | March | Aprit | May | June | Jusiy | Asg | Sept. | Oct. | Nov. | Dec.
11#1,800f 2,k10[ 2,3570] 2,390[ 15,200[ 9,640[ 4,790 11,000| 7,770 17,400 | 1%,%00 5,610
2% 1,800} 2,5%| 2,260] 2,230| 20,500| 6,630 4,550 13,400 9,050] 19,100]13,600] 5,400
8[*1,790| 4,660| 2,130] 1,990| 26,200] 5,970| 6,330 9,220| 8,290} 22,200 [13,000| 5,540
4f*1,750] 3,98 | 2,0b0f 1,800]| 19,500] 11,200 ,3001 7,770| 8,340 | 25,900 13,100] 5,560
5}*1,710] 2,500] 2,020 1,700 2k,koo| 23,200) 12,600| 6,720| 8,350 | 28,800]11,900] 5,280
€[ 1,700| 2,270| 2,080] 1,610 21,200 21,200 15,4001 7,460] 7,870 31,900 {11,000 5,080
| T{*1,670| 2,220| 2,120 1,550 9,720| 9,970 11,000| 7,860{ 7,930] 28,000 |10,800| 5,080
8|*1,6%0 ] 2,2k0| 2,1%0| 1,k0| 6,390| 6,380 9,340] 6,930 ,820 1 21,400 [ 10,500| 5,180
$[*1,690 | 2,0201 1,960 1,390| 5,100| 5,730| 7,60 7,160{ 7,240| 19,400} 10,300 5,090
10] 1,700} 2,020] 1,880 1,360{ &, , 6,180 ] 6,720 ,300 ) 20,400 | 10,300 5,060
1] 1,670 2,0k 1,780 1,350 1 4,1k0 35,1901 5,580| 7,940} 12,700| 22,600 | 10,300 4,980
121 1,730] 1,910 1,790 1,320 3,720 5,910 5,020| 7,620 9,660 | 25,400 9,900] k950
18] 1,800] 2,120 1,930 1,300 -3,370{ 7,350{ 10,000| 7,060| 11,000 | 27,900 9,680| k,960

| 1,7h0| 2,310 1,850 1,310 3,200] 5, 7,080f 5,980| 9,0k0]| 22, 9,330 | &,
1] 1,750 | 2,33 1,840 1,270 3,010 6,010 5,3501 5,760| 7,040 |*21,100| 9,200| &,910
18] 1,750} 2,300 1,720 4,550 3,010 6,290 | 13,000 6,130 6,580 | 22,9001 9,190 4,820

17| 1,780 2,320 1,700 9,900 2,910 6,630 6,490 7,200 7,710 | 25,600 9,100} 5,
18 1L,79%0| 2,380 1,720 4,310 =2,70| 7,840 ,000| 6,480 15,500 | 28,800 8,920( 5,200
i9| 1,680} 2,510 1,800] 2,640 k9601 7,280| L,650| 6,320 19,k00 31,700 | 8,770 5,070
20} 1,730 2,430| 2,270 2,000| 9,520! 9,610| 4,340 6,810 ,800 [ 33, 8,380 | 4,930
#| L8| 2,350 2,W80 1,800 13,500] 85,6501 1§,360] 6,350 | 52,700 | 36,500 | B,670| 5,050
22| 1,680| 2,320 2,l60 1,850 2,700 | 13,200 k060 | 7,580} 22,300 37,500 7, 5,140
2 1)_830 2,940 2,260 1,680 | 20,700 | 12,900 3,650 7,290 | 15,900 | 34,000} 6,910 5,180
| 1,80] 2,630] 2,100| 1,430f 15,900 8,210 3,470| 6,u90| 15,k00 | 27,500 | 6,890 | 5.180
25| 1,780] 2,650 2,000| 1,320| 10,00} 9,850 3,190| 6,220 | 12,300 | 24,800 | 6,790 | 5,130
2{ 1,770| 2,5701 2,000f 1,280 7,85 9,010 2,890 6,030 15,600 | 32,800 [ 6,490 | &,980
m| 1,78 2,620| Loko| 1L310| 65%| 7.35| 2,610 si7e0 | 197300 | 25,300 | 6090 | ¥ Bko
28| 3,890] 2,h90| 1,950 :,920| 6,670| 6,340] 2,i80] &,720| 18,700 | 20,000 | 5,840 | u.8%0
29 | 11,5%0 2,010| 4,480 10,300 5,350 ] 3,160 6,200 16, 21,300 | 5,790 | 4,540
%0 | 6,340 1,9%| 9,270 | 17,700 | 4,830 | 3,940 | 6,380 | 16,100 | 19,300 | 5,760 | 4,960
st 3,1k 2,060 17,000 | . 8,540 | 8,860 16,100 i, 940

69 73,750 259,140 225,280 100 b5
71,8% 62,560 ’ 343,910 ! 203,170 ’ 131,090 789, 278,380 37,720
Extreme Gage Extreme Second Feet — 1941 é'mﬂji Acre Feet
Menth Foet — 1941 High Low Feet Total Period  1932-1941

".‘h Low Dly Day 1941 1941 N, 9 Maxi M
Jan 224,16 2e0.27| 29| 15,500 8] 1,620] 2,320 1k2,500 | 203,477 |* 484,450 [ 119,000
Feb 221.62| 200.38| 3 4,860 | 12| 1,820 2,k90| 138,000 167,618 |* 361,3% [ 113,000
[ 220.72 | 220.28| 21 2,580 | 17| 1,650 2,020 124,000 | 179,207 292,000 | 12k,000
Apr. | 22h.08} 219.98| 16| 15,360 | 15| 21,250| 2,k60| 146,000 | 155,017 226,000 | 110,000
May 227. 220.70| 3| 30,800 | 18| 2,660 }11,100| 682,000] 326,595 682,000 | 134,000
~June | 227.31| 221.66 28,200 | 30| 4,70| 8, 514,000 { 383,646 { 1,517,000 | " 115,000
July | 225.03] 2z0.77| 16} 18,800 | 28| 2,k60| 6,550 ,000 | 362,k70 | 1,238,000 ] 132,000
Aug. | 223.98| =221.78| 2| i, 80 | 16| 5,460] 7,270 bA47,000) 315,138 ,000 | 163,000
Sept.| 2352.90| 222.03) 21 56,300 9 6,330 | 14,400 855,000 933,917 | 2,985,330 172,000
Oct. | 229.86| 224.1B{ 26 ,000 31| 15,100 | 25,500 | 1,565,000 710,774 | 2,396,440 165,000
sov. | 225.18| 221.90] 1] 15,200 |*29|. 5,690 9,280 | 552,000 =27h,554 748,020 | 133,000
Deo. | 2210.90| 221.50f 1 5,70 | 16| bk,7h0 | 5,090| 313,000| 226,416 591,380 | 116,000
Yearly| o32.90| 219.98 56,300 1,250 | 8,124 | 5,881,500 | 4,238,829 | 8,038,070 | 2,231,000




WATER BULLETIN NUMBER: H-——INTERNATIONAL BOUNDARY COMMISSION

RIO ALAMO STATION AT CD. MIER, TAMAULIPAS

DBECRIPTION: Water-stage recorder and cable with asit-down cable car and weir for measurement of flows up
to 117 second feet, located about 3 milea from the oconfluence of the Rio Alemo with the Rio Grande and
7 of a mile west of Cludsd Mier, Tammulipas, Mexico, &t a point called “Paso del Cantaro”. This stream
enters the Rio Grands 984.6 river mileg delow the American Dam near Xl Paso, Texas. Zero of gage 1s
187.0k feet above mean sea level, United States Coast and‘'Geodetic Survey datum.

RECORDS:  Based upon 13 meter measuraments during the year. Computations by ehifting channel methods, sx-
cept at low flmru 1941 records good. Records available: July 1, 1923 to December 31, k.

HEMARKS: This station was rebuilt in December 1952. The flood of September 7, 1933 wrecked the tower on
the loft bank. In December 1933, the cable was moved 580 feet upstreem. The zero of its ataff gage re-
mained the ssme as before. The recorder and its gage were not moved. In September 1934, a chammel with
a small weir of 12 second feet capacity was constructed for measuring low flows. In December 1938, a new
woir of 177 second feet capacity was duilt to replace the mmaller veir.The flow of thie spring-fed stream
1s modified by mmall storage and irrigation diversions sbove this station.

RECORDED FLOWS: The greatest ded flow d on Septemd 7,19}5,w1thanuxtrnagpgohoightuf
269footmdaomelponnnatlolrof76600mondreet The river is often dry. records of
extreme flow may be found in previous Water Bulletins.

Moean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jam. Feb. | March April May June July Aug. Sept Oct. Nov. Dec.
1] 8. 18.7 8.1 %0.6 15.9] 120 126 4.2 [+) 10k 21.5 21.5
2 8.1 18.7 8.1 27.9 18.7 89.7 99.6 1.1 [ 80.5| 21.5] 21.5
s 8.1] 15.9 6.0 21.5 15.9 7.3 67.1 1.1 0 7.3 27| 18.7
4 8.1} 15.9 6.0 15.9 6.0| 1,750 51.2 0 0 59.0| 24.7| 18.7
' 8.1] 131 4.2 10.6] 55k | 2,kko k0.6 [ 0 shoy| 21.5] 21.5
3 8.1] 15.9 6.0 gl 15 70 33.9] 1,590 0 y7.3| 18.7f 18.7
7 8.1 159 97.5 6.0 43.8] 109 30.7] 281 [ Ww.6| 13.11 1B.7
8 8.1 131 38.1 6.0 27.9 51.2 oh.7 b1.3 0 37.1| 33.1| 18.7
9 8.1] 10.6 15.1 6.0 13.1 31.k 18.7 21.5| 149 33.9f 13.1] 18.7
10 8.1 10.6 8.1 b2 8.1 27.9 30.7 13.1] 4,310 27.9 13.1 21.5
1n 8.1] 10.6 6.0 %.2 6.0 18.71 327 8.1] 2,870 30.7| 30. 21.5
12 8.1 8.1 2.5 k.2 4.2 15.9 195 8.1| 1,910 43.8| 115 21.5
18 8.1 8.1 L2 L2 2.5 51.2 5.9 6.0 678 33.9f 30.7| 21.5
1 8.1 8.1 4.2 2.5 2.5 59.0] 153 2.5{ 112 27.91 21.5| 21.5
15 10.6 8.1 b.2 2.5 1.1 30.7 7.3 2.5] 153 s9.0| 18.7} =21.5
16 10.6 6.0 h.2 2.5 1.1 3.4 2h.7 2.5 ok.3| 1,642 271.9] 21.5
17 8.1 6.0 6.0 2.5 [¢] 2 18.7 2.5 851 267 33.9] 215
18 8.1 6.0 6.0 2.5 0 316 13.1 1.1} 1,780 y7.31  30.7] 215
19 8.1 6.0 6.0 2.5 0 59.0 8.1 1.1| heo 30.77 30.7] 2.5
20 8.1 6.0 6.0 4.2 0 978 6.0 1.1| 597 51.2f 27.9] 215
21 6.0 6.0 8.1 2.5 15.9| 8% 4.2 1.1 918 59.0] 27.9] 21.5
22 8.1 6.0 8.1 2.5 29 713 2.5 0 52 47,31 30.7| 215
28 6.0 6.0 10.6 25| 24 | 1,150 2.5 [} 281 4.6} 27.9| 247
24 6.0 8.1 8.1 2.5} 1,h00 195 1.1 0 236 33.9| 2h.7] 2k.7
25 6.0 10.6] 182 2.5] 1,970 160 1.1 0 172 33.9] 24.7] 21.5
26 | 6.0 10.6 43.9 2.5 120 208 1.1 0 210 30.71 21.5| =21.5
27 63.6 8.1 33.9 2.5 y1.3] 334 5} 0 858 33.9| =21.5] 21.5
28| 953 8.1 314 706 24,7 249 0 [} ho6 30.7 21.5 21.5
20| 278 24,7 148 63.2 184 0 [ 165 27.9 21.5 2.7
30 43.9 67.1 37.1] 265 153 1.1 [} 131 2h. 71 21.5] 2k
31 2h.7 59.0 109 6.0 0 21.5 24 .7
284. 1,087.2 11,086 .k 1,995.9 3,173.9 665.7

1,568.3 ? 218 7 5,548.9 1,811.6 17,813.3 °’ 796.1
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High ow |2 ™ Tona Period  1924. 1941

High Low | Day Day 1941 1941 Normal Maximum | Minimum

Jen. L.h6 1.4 | 28] 1,210 | # 6.0 50.6] 3,110 5,977 34,900 o
Pob. 1.61 1.kb 2 18.7| # 6.0f 1l0.2 565 1,346 25,500 67.2
Mar. |° 3.87 1.38 25 19 12 2.5 23.3 1,430 3,920 19,800 63.0
Apr. b.46 1.38 | 28] 1,270 | # 2.5 36.21 2,160 7,305 26,700 86.0

May 6.69 131 | 251 3,810 | # 0 173 10,610 18,295 | 137,000%* 209

June 8.33 1.57 5 ,000 # 15.91 370 21,990 16,973 83,230 ]

July 5.84 131 11y 2,720 | # 0 k5.5 2,800 9,204 37,590 256

Avg. 5.77 1.3 6 2,780 | # 0 6.k 3 9,135 56,900 o

gept.| B.79 1.3} 10| 7, # 0 594 35,330 29,584 | 190,520 * 135

Oot. 5.22 1.64 | 16| 2,320 31 21.5| 102 6,300 14,848 51,620 0

Tov. 3.05 1.5k | 12 297 | # 13.1] 26.5 1,580 4,696 21,940 0

Dec. 1.67 1.57 * 2h7y 7 15.9 21.5 1,320 4, 8oL 15,000 12k
early| 8.79 1.31 7,060 0 126 91,155 | 129,177 | 316,803 11,898.7

Various Days of the Month. * Partly Bstimated.

L]



WATER BULLETIN NUMBER. 11—INTERNATIONAL BOUNDARY COMMISSION 39

RIO GRANDE AT ROMA STATION

IRSCRIPTION:  Water-stage recorder at int ional bridge bet: Roma, Texas, and San Pedro, Tdnaul:lpas,
and 992.0 river miles below the American Dem at E1 Paso, Texas. 2Zero of gage 1s 145.90 feet ebove mean
sea level, United States Coast and Geodetic Survey datum.

‘RECORDS: Based upon 213 meter measurements s 205 by the Mexican and 8 by the United States Section, during
the year from bridge. Computations by shifting channel methods. 1941 records good. Records available:
August 1900 to March 191k; N bar 1922 to December 1941.

REMARKS: . The river flow is greatly modified at this station by many irrigation diversions, dralnage re-
twrns, and large reservoirs in the United States and Mexico. This station was operated by the Mexican
Section until March 1929 when operation and maintenance was taken over by the United States Section. On
hugust 1, 1939,the operation end maintenance of this station was turned over again to the Mexican Section
of the Commiseion. Datum of present gage is 1.1 foot lower than that used prior to 1922. Backwater from
the Rio Sen Juan sometimes reaches this station. See Water Bulletin No. 3, page 50.

EXTREME FIOWS: The greatest recorded flow was on September 5, 1932, when the extreme gags height was 35.4
feot and the extreme flow 203,000 second feet. (See Special Flood Report 1932 by United States Section of
this Commission.) The lowest flow ever recorded was on August 25, 1937, when the extreme flow was 91k
second feet, at a stage of -.32 feet. Records of other extreme flows may be found in previous Water Bul-
leting.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Jan. Feb. March Aprif May June July Aug. Sept. Oct. Nov. Dec.

1,780 2,9601 2,520 | 2,060 [11,510 [ 10,560 | 5,790 | 10,420 | 8,050 17,910 | 1k,620] 6,000
1,790 2,570 2,390 | 2,180 | 21,290 [ 7,730 | 5,690 | 12,640 | 8,230 | 20,020 | 13,910 5,720
1,780 | 3,850| 2,260 2,1%0 | 26,310 6,320 | 5,510 | 10,880 | 8,690 | 22,250 {13,670 5,720
1,770 k5201 2,110 | 1,960 |20,980 | 6,990 | 13,38 { 8,120 | 7,560 23,800 | 13,490| 5,720
1,780 3,200] 2,00 | 1,810 | 25,810 | 25,90 | 12,610 | 7,030 8,510 | 27,930 | 12,890} 5,550

1,7%( 2,670] 2,040 | 1,720 [27,760 | 22,250 | 15,220 | 8,830 7,870 | 32,280 | 11,830] 5,230
1,750} 2,3%0| 2,080 | 1,660 112,360 | 15,0k0 | 12,080 | 8,970 | 8,470 | 30,900 11,4101 5,050
1,720 2,300 2,200 | 1,560 | 7,310 | 7,700 | 9,710 | 7,270 | 7,270 | 24,510 | 11,090 5,160
1,6901 2,250 2,030 | 1,450 | 5,690 | 6,390 | 8,400 |- 7,060 | 5,970 21,150 | 10,450} 5,190
1,730| 2,050f 1,960 | 1,380 | k4,700 | 6,080 | 6,670 | 6,360 | 20,870 | 21,080 | 11,020} 5,160
11} 1,720 2,060| 1,920 1,350 3,960 5,690 6,460 7,840 {18,120 | 22,810 | 11,050] 5,050

-

121 1,7h0} 2,080| 1,820 | 1,320 | 3,7% | 5,k00 | 8,020 | 7,950 12,180 | 25,820 | 10,880( 4,730
18/ 1,780 2,030| 1,8%0 | 1,250 | 3,ke0 | 8,050 | 8,230 | 7,k20 | 11,260 29,840 | 10,3801 4,730
141 1,760¢ 2,2101 1,8k0°] 1,250 | 3,280 | 6,390 | 8,690 | 5,930 [ 11,830 26,270 | 10,0301 4,700
5] 1,690] 2,3901 1,850 | 1,220 | 2,990 | 6,070 | 5,970 | 5,650 | 7,980 22,880 | 9,960| 4,630
16| 1,670] 2,300| 1,760 1,220 2,810 6,070 | 10,060 5,610 6,780 [ 25,390 | 10,030 4,800
17] 1,6k0] 2,3201 1,670 | 9,890 | 2,800 | 7,950 | 8,970 | 6,670 7,030 | 26,350 | 9,960 4,840
18| 1,660| 2,260| 1,670 6,500 2,660 7,910 5,370 6,820 | 14,870 | 28,290 9,820 5,260
19 1,6501 2,570 1,660 | 3,480 | 2,810 | 8,300 | 5,050 | 5,830 | 15,110 31,680 | 9,460( 5,400
k]

20/ 1,650f 2,470) 1,850 | 2,340 10,220 | 11,690 | k,660 | &,710 | 27,k00 |3k,500 | 9)320| 55010

211 1,680 2,350| 2,230 [ 2,000 [ 8,260 | 12,250 | k,2%0 | 6,070 | 45,560 | 35,170 | 9,750 &,910
221 1,670( 2,220| 2,410 | 1,860 |26,hb50 | 20,660 | L,450 | 6,750 |32,770 |37,4%0 | 8.860] 5,190
| 1,730 2,250| 2,250 | 1,830 |22,070 |19,000 | 4,130 | 8,160 [16,920 |36,020 | 8,120 k. 8hko
24| 1,850| 2,800 2,020 | 1,520 | 16,920 | 21,120 | 3,670 | 6,890 |14,690 |30,870 | 7.560] 5,190
25} 1,850/ 2,560| 2,170 | 1,220 [13,880 }12,210 | 3,350 | 6,220 | 14,020 |28,430 | 7.270] 5220

261 1,840 2,5k0[ 2,200 { 1,110 | 8,230 [ 12,30 | 3,220 | 5,970 | 17,730 | 31,040 6,960 | 4,980
27) 1,950 2,6201 2,050 | 1,510 | 6,710 | 9,710 | 2,900 | 5,650 |20,090 |31,110 | 6,640 4,840
28| kool 2,650| 1,960 | 3,530 | 6,850 | 8,510 | 2,760 | 6,320 |22,710 {20,130 6,290 | 4,770
291 8,090 1,900 2,650 7,560 6,800 | 2,850 6,390 | 18,260 | 22,490 6,110 | 4,980
30| 9,570 2,000 | 6,390 (18,890 | 5,790 | 3,570 | 6,390 | 16,320 | 20,620 | 6,070 | k,980
31| 4,770 1,770 17,870 5,370 8,160 17,520 : 4,940
um 71,150 71,360 307,010 226,980 826,190 158,390
74,410 62,490 356,090 207,050 443,020 298,900

Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month | Feet — 1941 [T High Low | ecomd Tt Period _1524-1941

High Low | Day Day | 1941 1941 Normal | Maximum | Mini
Jan. .81 43 | 29 12,960 | 17 1,620 | 2,%0 147,600 219,47 467,370 119,000
F::- 295 T2 3 5:5h0 13 2,000 2:5‘&0 1k1:1oo 180:le 3'&9:000 108:000
Mar. 1.18 .39 | 25 2,620 28| 1,210( 2,020 123,900 184,066 325,600 99,000
Apr. 5.77 . 17 13,910| 26 1,060| 2,380 1k41,500{ 182,052 400,000  10k,000
May 11.32 . 6 30,900{ 19 2,510 | 11,490 706,300 370,733 706,300 133,000

5

June | 10.63 30,690 12| 5,370|10,230| 609,000 k03,213| 1,586,000 92,600

16

1.4

3.25
July .| 7.4l 1.35 | b 18,790 291 2,700 6,680 1410,700| 338,391 | 1,217,000 131,000
Aug. 6.79 3.08 | 2 13,b20| 161 5,370 7,320 U450,200| 305,k23 743,000 [ 157,000
Sept.| 17.45 3.4 | 22 51,210 9 5,370 | 1%,770 878,700 809,458 | 3,047,630 117,000
Oct. 13.25 7.22 | 22 37,790| 31| 16,000 | 26,660 | 1,639,300 625,352 | 2,371,870 163,000
Nov. 7.22 3.05 {1 16,2101 29| 5,970 9,960{ 592,900| 269,176 735,960 [ 127,000
Dec. 3.12 2.36 1 6,140 1k 4,560 5,110 314,200 226,812 565,140 114,000

.16

early | 17.45

51,210 1,060 [ 8,500 6,155,400 | 4,134,527 | 8,098,030 | 2,227,000




WATER BULLETIN NUMBER 1—INTERNATIONAL BOUNDARY COMMISSION

RIO SAN JUAN STATION AT SANTA ROSALIA, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with eit.down cable car, located about 27.5 miles above the
confluence with: the Rio Grande and 15 miles southwest of Ciuded Cemargo,Tamsulipas, at & settlement call-
ed Santa Rosalia, 3 miles west of Ochoa Railvay Station. This stream Joins the Rio Grande 1,007.4 river
miles below the American Dam at Bl Paso,Texas. Zero of gage is 205.15 feet,U.8.C. & G.8. sea level datwm.

RECORDS:  Based upon 213 meter measurements during the year, 205 by the Mexican and B/by the United States
Section. Cemputations by shifting channel methods. 1941 records good. Records available: May 1, 1900
to 1913; 1923 to 1941.

REMARKS: This station has not alvays been at ite present site. For detailed history of gage changes see
previous Water Bulletins. When the river at this station rises above a gage height of 36.1 feet, water
overflows the west river bank above the station and returns to the river below. At a gage height of 42.6
feot, water submerges the right river bank at the station but follows the main river. The river flow is
modified at this station by irrigation diversions and other uses along the San Juan river dasin.

EXTREME FIOWS:  On August 30, 1909, there occurred a flood which reached a height of 49.21 feet, present
acale, and a discharge of approximately 353,000 second feet. On August 30, 1938, the peak discherge vas
233,000 second feet, with a gage height of l:2.65 feot. The river is dry at times.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

foay] san. | Feb. | March | Aprit | May | June | July | Awg. | Sept. | Oct. | Nov. | Dec.

596 | 67k 9T 1,260 576 2,190 | 5,500 862 238 | 1,820 | 925 |1,000
519 | 512 491 11,060 501 | 1,730 | b,700 79k | 223 |1,800 | B

551 530 491 996 [Ty 982 | k,100 720 210 | 1,760 862 1,000
512 501 187 953 ko7 ook | 3,600 738 201 | 1,830 840 {1,020
498 519 Y0 9ok {1,240 |1k,120 | 3,270 713 191 | 1,620 837 1,230

a7 537 43 830 756 | 6,710 | 3,030 777 195 | 1,k80 812 (1,170
k73 519 L66 759 48 | 2,k10 |2,8% | 1,150 197 | 1,40 788 {1,080
Wl | 67k Ls6 117 330 11,730 |2,560 | 1,kko 169 | 1,k30 | 819 [1,080
bl 692 k52 660 29k | 1,310 | 2,380 784 179 | 1,320 | 812 | 992
10] w62 | 667 k27 583 276 {1,100 |2,130 671 37,030 |1,k00 | 773 | 9TA

11} k66 678 4o3 512 258 | 1,580 | 1,920 625 [37,790 |-1,300 943 [1,090
12| 484 | 635 3% kgo 234 | 1,450 | 2,270 583 |30,760 | 1,550 [1,510 [1,180
18] k73 | 607 357 k7 21k | 1,920 | 8,760 S5k 11,120 | 1,k50 | 985 |1,330
14] ¥52 | 5% 371 498 9k | 4,910 | 8,79 512 | &,9%0 | 1,3k [1,2k0 [1,330
15| W50 554 347 505 175 | 2,380 | 3,880 459 2,950 |1,2k0 |1,060 }1,270
Nl 2l g e e & (% i 8 e
1 | 5 332 )
o ws | 3 | 33 | s 128 1900 | 1690 | 0 |3350 |2j010 | 929 [1)180
HEAEAR AR AN AR AL A
20 3 505 B » s ‘4, 33
21| 352 198 357 hoe | 283 [5,650 ,480 314 [6,500 {1,090 [ 9ok [1,030
22| 337 L84 ,h00 288 | 4,060 999 918 996
28| 33 sgg - Wbl 334 851 |19,9% ,410 266 | 3,430 o6k | 932 | 989
,
s

W R|OTA N -

24} 315 5 2 254 | 2,820 922 [1,030 75
25| 305 611 526 388 | 1,510 (25,030 |

26} 299 554 950 k17 | 2,000 33,690

260
140 243 | 2,250 883 [1,0% 936
080 226 2,240 855 982 918

27| 329 501 607 8,620 1,700 |25,460 ,00 22k | 3,530 818 960 915
28 111,160 491 526 | 3,780 | 7,730 [13,000 953 276 | k,100 971 968 912
29 | 5,510 1,510 | 1,780 | 3,710 | 8,470 865 336 | 2,760. | 1,170 968 830
30 | 1,550 1,760 865 | 1,830 | 6,250 837 238 {2,160 |[1,120 [1,020 823
31| 939 1,490 2,370 823 209 975 815
[ 2l 16,226 6h2
Bumoges 098 g oy BLON gy so BO086 gy op 1626 1g s WIATT g 55 32
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High Low s‘;e:':" Total Period  1924-1941
High Low Day Day 1941 1941 ‘,. : N s ——
Jen. 16.67 3.22 28| 15,860 27 292 99k 61,140 | 35,008 93,500 7,580
Foo. | m0| 3ex| o 706 W w1 568 | 31,570 | 21,87k 92,810 | 2,860
Mar. 7.4 3.38 29 2,060 16 338 557 34,270 17,507 56,570 1,810
Apr. 16.04 3,22 | 27| 15,960 24 305 | 1,050 62,560 20,339 98,500 1,670
May 16.14 2.43 28] 12,570 21 89.0} 1,110 68,430 55,509 136,360 3,500
June 22.57 446 | ob| kg,hko 5| 798 | 8,170 | 486,100 | 130,561 586,000 5,160
July |. 15.39 4,33 | 13| 12,320 31| 805 | 2,600 | 159,900 | 85,298 280,000 2,840
Aug. 6.46 2.95 8| 2,010 31| 209 523 32,180 | 106,277 © | © 802,000 2,120
Sept.| 25.36 2.89 [ 10| 72,750 8f 169 | 5,960 { 354,600 | 251,819 €| 1,411,080 | 22,790
Oct 12.07 k.o | 16| 5,260 27| 8% | 1,k00 86,240 | 153,636 772,040 18,970
Fov. 6.89 231 121 1,990 10 759 952 56,630 | 55,902 221,640 | 12,900
Dec 5.5 433 | 13|  1,3b0 311 798 {1,050 64,750 | Lh,594 135,490 | 12,000
Yearly| 25.36 2.43 72,750 89.0] 2,070 |1,498,370 | 978,324 3,387,480 | 328,180

¢ Includes the water which by-passed to the west of the station.



WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION 41

RIO GRANDE AT RIO GRANDE CITY STATION

DESCRIPTION: Water.stage recorder and cable with stand up osble car and winch, located about I miles by
river belov Rio Grande City, Texas, 3.7 miles northeast of Camargo, Tememlipas, 7.9 miles below the con-
fluence of the Rio San Juan with the Rio Grands and 1,015.3 river miles belov the Americen Dem at X1 Paso,
Texas. Zero of gage is at mean sea level, United States Coast and Geodetic Survey datum.

RECORDS:  Based upon 129 mejer measurementa during the year,112 by the United States and 17 by the Mexican
Section. Computations by shifting chammel methods. 1941 records good. Records available: Jamary 1,
1932 to December 31, 1941.

:  When the water at this station rises above a gage helght of about 151 feet, water overflows the
left river bank beyond the station cable » but such vater is measured.

When floods in the Rio San Juan exceed a gage helght of about 38 feet or a flow of about 172,000 sec-
ond feet at the Santa Rosalia station, water begins to overflow the right bank of that river at several
places from El Azucar (20 miles below Santa Rosalia station) downstream. This overflow vater cuts across
country and reaches the Rio Grande sbout 9 river miles below Rio Grande City gaging station and is thers.
fore not measured there. In the 1932 flood 411,000 acre feet and in 1938, 12,000 acre feset of water are
estimated to have thus by-passed the Rio Grande City station and reached the Rio Grande, but these esti-
mated amounts of by-pass water are included in the tabulation below. The river flow here is greatly modi.
fied by many irrigation diversions,drainage returns,and large reservoirs in the United States and Mexico.

EXTREME FLOWS: The highest reported gage height was in 1909, when the extreme goge holght was 159.2 feet,
preaent gage datum, as reported by residents and confirmed by extreme gage height at Rio Grande City
Weather Bureau gage and other points in the vieinity, as found in Joint Report of International .
Commiseion 1910-11. The lowest recorded flow was on May 9, 1540 when the extreme gage hoight was 12k.10
feet and the extreme flow 946 second feet.

CORRECTION: In Water Bulletin No. 7 the total acre-feet flow for September 1937 should have been reoported
u£65,00§).. Acocordingly the ammual minimm in Water Bulletin Nos. 8, 9, and 10 vas given as 1,000 acre-
feet Loo low.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day{ Jan, Feb. | March April May June July Aug. Sept. Oct. Nov. Dec. |
2,360 | 4,980 | 2,980 | 3,420 [ 10,700 | 15,000 |* 11,700| 5,950 | 8,910 | 19,300] 15,700] 8,570

1
212,330 [ 3,b90 [ 2,910 | 3,590 | 20,100 | 10,700 | 10,300| 12,500'} 8,390 | 20,900{ 1k,500| 6,790
8| 2,320 | 3,180 | 2)8c0 | 3)i20 | 25,500 | 8090 | 9.ok0| 12koo | 9 22,600| 1k,000| 6.610
42,270 | k950 [ 2,740 | 2,980 [ 25,500 | 6,800 | 13,200|* 9,00 | 8,510 | 2h,600| 14,100 6,640
5] 27210 | 4,200 | 2,660 | 2,730 | 29,k00 | 29,000 | 16,900{* 7,460.| 8,570 | 28,300] 13,700 6,600
6[ 2,2k0 | 3,370 [ 2,630 [ 2,5 35,500 [¥31,200 | 17,200[* 8,360 | 8,570 | 32,600| 12,5%00] 8,560 |
7] 2,120 | 3,080 | 2,750 | 2,390 | 20,600 [*21,500 | 15,300(* 9,320 | 7,950 { 33,700{ 11,600| €,170
812,130 | 2,90 | 2,740 [ 2,300 | 9,070 [*10,000 [ 11,900{ 8,8%0 | 7,760 | 28,000| 11,300| 6,130
9| 2,100 | 3,010 | 2,7h0 | 2,150 | &,1k0 |* 8,120 | 11,200 8,850 | 6,670 | 23,400 11,000 6,2k0
0] 2,100 | 2,920 | 2,k60 | 2,070 | 5,280 | 7,110 9,5001 7,520 | 32,k00 | 22,200| 10,700] 6,160
111} 2,030 | 2,820 2,400 2,000 4,690 7,740 '8,710] 7,360 | 70,100 22,800! 10,800| 6,140
12 2,070 | 2,8% | 2,250 | 1,900 [ 4,420 | 6,980 | 10,600 8,230 | kg, ko0 | 26,300 11,400| 6,020
18] 2,1h0 | 2,740 | 2,1k0 [ 1,820 | h,000 | 7,870 | 13,200| 8,080 | 28,500 | 30,300 11,100{ 6,010
4 2,220 | 2,70 | 2,290 | 1,7h0 | 3,590 | 12,200 | 18,200{ 7,500 | 18,600 | 28,200 10,600| 6,200
15] 2,210 | 2,610 | 2,170 | 1,730 | 3,270 | 9,790 | 12,100] 6,k90 | 13,200 | 23,700| 10,600 6,0_90;
16 [ 2,160 | 2,850 | 2,1 1,720 I 3,130 [ 8,130 |~ 10,500 6,080 | 11,000 | 27,100] 10,300| 6,030
171 2,130 | 2,810 | 2,100 | 4,500 [ 3,120 | 8,580 | 12,700 6,560 | 8,520 | 28,000 10,200| 5,910
18] 2,120 | 2,800 1 2,120 8,300 | 3,080 | 8,k20 8,350 7,530 | 14,h00 ,500| 10,000| 6,110
19| 2,080 | 2,810 2,090 | 5,470 2,980 | 10,400 7,070 6,7 17,700 | 31,700 9,790| 6,160
20 ] 2,000 | 2,900 | 2,100 | 3,590 6,000 | 12,200 6,490| 6,680 | 27,400 | 34,200 9,400, 6,090
21| 2,040 | 2,910 2,370 2,6 7,730 { 20,000 5,990 190 | ¥7,500 35,300f 9,490] 5,950
22 2:070 2,890 2;820 2;510 26:300 23:600 5:770 kig h9:600 5811000 9:560 6:0&0
23 | 2,040 | 2,800 | 2,970 | 2,170 | 29,000 |*36,000 5,420} 8,180 | 23,900 | 38,000] 8,620 6,200
24| 2,160 | 3,380 | 2,840 ] 2,0k0 | 23;800 |*kk,500 5,050 7,830 | 18,k00 | 33,400| 8,040| 6,250
25 2,240 | 3,40 | 2,820 1,810 | 20,400 |*42,700 4,810 6,790 | 16,100 | 29,900 7,730| 6,280
26 | 2,180 | 3,240 3,260 [ 2,560 [ 11,600 |#42,300 4,530 6,370 | 17,400 | 28,500] 7,660] 6,180
27| 2,220 | 3,1%0 | 3,20 | 9,990 { 10,000 |*39,ko0 k,280] 6,140 | 20,200 | 36,200] 7,380] 6,020
28 {13,800 | 3,100 | 2,600 | 10,h00 | 12,300 |*23,300 k,000| 6,080 | 26,000 | 2k,200f 7,050| 5,970
29 115,900 2,500 | 7,540 | 11,800 |*16,600 3,830] 6,760 | 23,200 | 22,800| 6,890 5,730
30 | 13,h00 3,780 | 6,000 | 19,100 [*1%,500 4,110[ " 6,450 [ 19,300 | 22,200 6,910{ 5,850
81| 8,000 | - 3,750 22,100 4,840} 6,840 18,800 5,900
S 89,160 107,910 11, 4 2l1,150 864,700 191,960
"™ 09,290 % 82,100 .9 420,100 341,430 286,790 628,330 7 312,320 9%
Extreme Gage Extreme Second Feet — 1941 |Average Acre Feet
Month |  Feet — 1941 High Low S‘F‘e:""' Total Period  1924-1941
—
High Low | Day Day 1941 1941 Normal Maxi 1 Mini
Jan. 133.10] 125.04 | 29 20,500 | 20 [ 1,980 [ 3,530] 217,000{ 260,281 | 521,000 140,000
Feb. 127.75] 125.66 i 5,200 | 14 2,680 3,180 177,000 207,944 [* 268,690 125,000
Mar. 126.62; 12k.91 | 30 4,120 | 17 2,0k0 | 2,650] 163,000 209,987 401,000 108,000
Apr. 130.82) 124.32 | 27 13,600 | 26 1,670 3,600 214,000| 205,763 395,000 118,000
May B7.571 126.02y 6 37,800 | 19 [ 2,920 [ 13,600] 833,000{ 439,393 | 833,000 | 153.000

June 140.13| 129.05 | 2b 48,000 | 15 | 6,560 [*18,000|#1,070,000{ 537,156 |1,737,000 9k,300
July 133.88| 126.93 | 14 19,500 | 29 } 3,780 | 9,250 569,000{ 434,083 {1,2k0,000 152,000
Aug. 131.92 128.61 | 2 13,400 | 16 | 5,750 [ 7,780 k78,000 112,387 |1,280,000 163,000
Sept.| 146.00| 128.88 | 11 72,200 | 9| 6,250 | 20,900} 1,250,000 |1,052,460 13,723,800 147,000
Oct. 138.86] 133.25 | 22 39,100 | 31 { 16,800 | 27,900} 1,720,000] 799,288 |2,852,270 20,000
Nov. 133.26] 129.29 | 1 16,700 | 30 | 6,810 | 10,k00[ "619,000f 331,529 | 829,260 156,000
Dec. 129.37] 128.59 1 7,030 | 29 5,670 6,190 381,000 277,336 625,260 143,000

[Yearly| 1u6.00{ 12k.32 72,100 1,670 | 10,600] 7,691,000]5,167,607 9,554,530 2,643,000
* Partly Estimated. ]» Includes San Juan water which by-passed this station in 1932 and 1938.




42 WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT HIDALGO STATION

:  Water-stage recorder on the downstresm side of the United States end of the Hidalgo-Reynose
international bridge near Hidalgo, Texas, and Reynosa, Tamaulipas, 1,084.8 river miles below the American
Dem at El Pago, Texas, and 156.6 river miles from the Gulf of Mexico. Zero of the gage is United States
Coast and Geodetic Survey meean sea level datum. Meter measurements are from the bridge.

RECORDS: Discharges based upon 27 meter measurements during the year, 25 by the United States and 2 by the
Mexican Section. Discharge computations by shifting ch 1 methods. Disch records available: dJuly
1928 to D ber 1931; September and October 1932; peak flows in September 1933 and in 1934, also Jarmary
to July, and September 1935; peak flowe May and October,and full record July and September 1936; full re-
oord April 26 to December 31, 1938, and January to November 1939. Complete gege height record and dis-
charges only during peaks in 1940 and 1941.

EEMARKS: On July 28, 1941 the zero of the gege was changed to U.S.C. & G.S. mean sea level datum. At thias
time 1t was found that the elevation previcusly reported (79.28 feet) in these Water Bulletins as the
elevation of the zero of the gage, was in error, the correct figure being 79.03 feet. All previously re-

. ported gage heights should be corrected accordingly. All gege heights reported here for 1941 are on this
nev datum, Another gage (Weather Bureau) at this bridge has a zero elevation of 79.03 feet. When the
river at this station reaches a stage of about 100.5 feet, or a flow of about 60,000 second feet at thia
atation, vater begins to flow into two floodway inlets on the Unlted States side, viz: Hackney Lake Inlet
about 4 miles upstresm and Mission Inlet asbout 15 miles above this station, but the river may begin to
overflow at Granjeno and Jardin de Flores at steges about 3.5 feet lower. The bottom of the river at this
station 1s subject to considerable erosion during floods. See Water Bulletin No. 3, page 38.

FIOWS: The highest recorded stage was in 1909 when 106.92 feet on the present gage was reached.
In 1910, 103.85 was reached. These were before the present river bridge and highway embankments were con-
structed at thie point. In 1932 the peak stage was 104.88 and the peak flow was 83,870 second feet. See
previous Water Bulletins and Special Flood Report 1932 by the United States Section.

Mean Daily Gage Height in Feet — 1941

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. | Dec.
1 83.23| 86.14| 83.38[ 63.72] 86.29] 91.02f 90.08| B84.61| 86.08 91.83( 91.68| 86.54
2 |+ 85.16| 85.20| 83.31] 83.66| 88.71| 88.73| 89.k3| 87.391 86.78 91..88] 90.91| B6.51
8 |* 82.93| 8k.59| * 83.20 83.58 91.03 87.76 88.86 88.86 86.60 92.25| 90.46) 86.55
4 pe 82.84] 8L.25| * 83.03 83.50 92.54 87.00 88.57 88.09 87.09 92.82| 90.20| 86.38
sl e28s| su.s2|*82.86] 83.25] ge.60| 88.21 o91.02] 87.01) 86.87| 95.59] 90.09 86.38
6 8283 8u.91|*82.55] 82.88 9k .86 ok b7 91.07 86.73| 86.82 9k.56| 89.83f 86.41
7l 82.83| 8u.ho| #8254 82.65] on.05| 93.85( 91.31| 87.03| 86.88| 95.38] 89.40 86.38
gl 82.85] Bu.03| % 82.66] 82.35] 90.4k| 90.55) 90.06| 87.22f 86.57| 95.17( 89.16 86.16
ol 82.76| 83.73| 82.72| 82.8| 89.10| B7.98] 89.20f 87.06] 86.33| 93.71| 89.05| 86.16

10 {* 82.55| 83.66 82.59 82,0k 87.61| 87.21 88.69 86.79 87.53 g92.84| 88.81] 86.12

11 [* 82.53| €3.60| B8e.35| 81.95| 86.82] 87.00| 87.96 86.43| 96.28] 92.76| 88.67| 86.20

12 ¢ 82.53 | 83.47 82.39 81.84 86.21 87.4o0 87.84 86.32 99.13 93.32| 88.77| 86.22
18 [+182.49| 83.37 82.36 81.77 85.85 87.00 88.59 86.56 98.92 93.991 88.98| 86.18
ufpessh| 83.28] 82.23] B1.s4| 85.47| 87.75; 90.79| 86.60[ k.50 9k.59| 88.73| 86.13
15 e 82.35| 83.16] 82.23| B1.30| 85.08] 88.82] g0.20| 86.18] 91.35| ,95.551 88.56] 86.17

16 fr 62.35] 83.25| 62.28] B1.25| 8h.77| 87.91| 88.151 85.70| 89.53 9%.36] 88.701 86.17

17 % 82.35| 83.27| @e.2y| 8r.a1) 8k.51| 87.29| 88.6k 85.73 88.65] ou.k2| 88.56| 86.05

18 |« 82.35 83.09| 8e.24] 83.33| 8uw.25i 87.47] 88.37F 85.78 88.521 ok.30| 88.hk| 86.01

19 [+ 82.25| 83.11 82.21 85.79 83.87 87.53 86.98 86.09 90.95 94.86| 88.37| 86.00

‘90 |* 82.00| 83.10] 82.20| 85.01| 83.56| 88.27] 86.ke| 85.88] 91.92 95.36| 88.331 86.08

21 (+ 81.80] 83.16 82,18 83.94 85.81 89.96 85.93 85.78 95.9k 95.90 | 88.27] 86.08

22| 82.01| 83.25| 82.26] 82.86| 88.58| 9i.15| 85.60| 85.83 98.49t 96.47} 88.39| 85.95

28| 82.12| 83.25 82.67 82.21 92,72 93.53 85.57 85.84 97.89 97.01( 88.25| 85.87

2¢| 81.91] 83.16{ 82.90| 81.92 91.99 95.75 85.79| 86.52| 93.26| 96.97| 87.84| 85.93

25| 81.86| 83.24| " 82.93] B1.75] 91.22] 97.09 85.11] 86.25{ 91.82] 95.97| B7.hk6| 85.97

%6 | 82.09| 83.54| 6e.83[ 81.87] 89.58]1 97.25| 84.70 85.781 91.14| 95.12| 87.19] 85.95

27| sois5| 8s.51| B82.95| 82.s2f 87.84| 97.66| 80| 8548 ol.gk} 96.04) 87.28) 85.87

28] asy.01| 83.51| 83.21| 86.h9| 87.61| 96.59( 8k} 85.k2] 93.35 95.47| 87.04] 85.50

29| 88.58 82.90 86.85 88.98 93.23 83.68 85.46 93.67 93.25| 86.74| 85.57

30| 88.46 82.61 86.01 89.28 91.26 83.51 85.92 92.56 93.41{ 86.72| 85.50

81| 87.69 82.84 91.30 83.64| 85.97 92.99 85.63

Sum .

Extreme Gage Extreme Second Feet — 1941 gerls; Acre Feet
Month | Feet — 1941 High Low Foer | Total Period _ 1924-1941
High Low | Day Day 1941 1941 Normal | Maxi Mini

Apr. 80.98 17 | 1,500
Mey 95.32 6 39,700
June 94.93 6 31,

June 97.22 i’{ I;Z,ggg .

t.] 99- -]

Sops.| 9936 23 | 19,90

Sept.| 9%.00 28 27,900

oct. | 95.53 8 | - 34,500

Oot. 9k.72 1 30,300

Oct. 97.15 2k 37,800

Oct. 96.87 27 35,800

early| 99.56 | 80.98 52,300 1,500

% Besed on Weather Bureau Gege Heights at 8:00 AM.
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WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION L
RIO GRANDE AT MERCEDES BRIDGE STATION

IRSCRIPTION: Water-stage recorder located 380 feet downstream from the int tional bridge bet

) Mercedes, Texas and Rio Rico, Tamaulipas and 1,122.1 river miles below the American Dam at Rl Paso,Texas.
Zero of the gage is United States Coast and Geodetic Survey mean gea level datum. Meter measurements are
made from the bridge.

RECORDS: Based upon 32 current meter measurements during the year, 29 by the United States apd 3 by the
Mexican Section, and the previous rating curve. Computations by shifting channel methods. 1941 gage
height record falr and dtscharge records fair. Records of discharge are available for September and
October 1932; April 28 to October 3, 1935; July 1 to 31, September 1 to October 3, 1936, October 24 to
December 31, 1937; June 7 to June 17, July 26 to August 7, August 29 to. September &, ptember 12 to
October 7, 1938; May 5 to 8, June 5 to 12, July 6 to 8, September 22 and 23, and Octobsr 12 to 15, 1939.
Mean daily gage height reoords for 1938 to 1941 are available in Water Bulletins. Unpublished records of
daily river stage are avallable for each year from 1910 to 1937, except 1913, for a ataff-gage located at
the Mercedes pumping plant about 500 feet upstreem from this station. The zero of this gage is 50.53 feet
above the aforementioned sea level datum.

RENARKS: The river flov at this station is greatly modified by many irrigation diversions, drainage re-
twrns and large reservoirs in the United States and Mexico. During floods only a portion of the river
flow discharges past this station through the channel of the Rio Grande, as part finds outlet to the Gulf
of Mexico through flood channels in both countries, which divert from the Rio Grande within 54.5 miles
above this station. The international bridge mentioped above was washed out by a flood on October 27,1941
and the operation of this station was discontimmed December 31, 1941.

BXTREME FLOWS: The highest recorded stage was on September 11, 1935, when a stage of 76.60 feet wvas
reached, with a flow of 40,000 second feet.

Mean Daily Gage Height in Feet — 1941

|Dly Jan, Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 57.28 I%61.10°]  57.26 56.99 | *59.71 66.47] 66.25 | #57.79 | *60.247| *67.84 | 68.52 | 60.77
2] 57.21 |%59.77 57.20 57.12 | *61.78 64.57] 65.09 | *60.23 | *60.52 | *66.13 | 67.25 | 60.88
8| 57.06 |*8.95 57.03 57.47 | *64.45 62.69] 64.27 | #63.07 | *60.94 | *66.46 | 66.4% | 60.85
4| 56.84 [#58.57 56.78 | 57.56 | #66.39 61.82| 63.61 | *62.70 | *61.11 | %66.99 | 66.03 | 60.85
5| 56.74 | 58.51 56 .1 57.47 | #67.31 61.33] 64.87 | *61.39 | #61.25 | »67.84 | 65.69 | 60.72
8| 5667 | 58.16 | 56.6h | 57.20 | *69.30 66.502[ 66.61 | *B0.87 | #61.02 | *69.05 65.62 | 60.16
71 56.42 | 58.89 | 56.51 | 56.36 | *70.78 69.89] 66.72 | *60.83 | *60.92 | #70.23 | 64.95 | 60.92
8] 56.07 | 58.52 | 56.46 | #56.58 | *68.07 67.98] 65.94 | #61.23 | #60.69 | *70.59 | 64.78 | 60.68
9| 56.25 | 58.08 | 56.48 | #56.30 | *6k.k9 63.83| 64.37 [ *61.44 | *60.24 | *69.60 | 64.65 | 60.85
10| 56.25 | 57.83 56.51 | #55.89 | *62.78 62.20] 63.69 | *61.14 | *60.54 | *68.29 | 64.22 | 60.64
11| 56.02 | 57.68 56.47 | #55.39 | *61.70 61.56] 62.76 | *60.69 | *67.47 | *67.65 | 64.17 | 60.87
12| 56.13 | 57.58 | 56.36 | #55.36 | #60.85 61.40| 62.29 | *60.37 | *71.66 | *67.87 | 64.23 | 60.94
18] 56.16 | 57.45 56.29 | #55.38 | #60.30 61.64] 63.27 | *60.62 | *#72.33 | *68.52 | 64.29 | 60.91

4] 55.89 | 57.30 56.24 | #55.54 59.88 61.72] 6h.69 | *60.53 | *71.k1 | #69.29 | 63.97 | 61.05
181 55.88 | 57.01 | 56.17 | *55.39 | 59.k2 63.36] 65.97 | #60.32 | *67.36 | *68.85 | 63.718 | 61.03
18| 55.59 | 57.13| 561k [ #5k.77 | 58.89 62.99] 63.89 | *60.01 [ 6k.71 | *67.86 | 63.79 | 61.03
17] 55.52 |'56.98 | 55.98 [ *55.29 | 58.74 61.80] 62.57 | #59.81 | 63.3k | %68.63 |*63.49 | 61.00
18 }#55.81 |#56.87 | 55.91 | *s5.0k [ 58.50 61.72] 63.65 | #59.73 | 62.66 | *69.75 [*62.91 | 60.73
19 {*56.08 |%57.13 56.08 | *58.53 57.97 62.15] 62.11 | %#59.87 64.38 | *70.38 [*62.81 | 60.78
#56.22 [#57.15 | 56.04 | *59.84 | *57.37 62.78] 61.32 | #60.06 | 65.7k | *70.97 |*62.78 | .61.00
21 | %56.18 [*57.15 | 56.01 | #59.16 | *57.64 63.57] 60.59 | *59.89 | 67.75 | *71.53 {*62.76 | 61.12
1#55.54 |#57.17 | 55.98 | *57.56 | *62.24 65.82 59.82 | #59.54 | 70.72 | *#71.91 {%68.89 [ 61.03
*55,84 {¥57.24 56.24 | *56.43 | #66.91 67.95| 59.64 | *60.22 72.10 { *72.22 [*62,90 | 60.72
#55.86 |*57.22 56.59 | #56.51 | #67.86 70.97| 59.70 | *60.32 70.42 | *72.43 |*#62.67 | 60.80
-|#55.78 |#57.18 | 56.79 | *55.57 | *67.13 72.09| 59.20 | *%60.33 | 67.99 | *72.36 |*61.91 | 60.55

20

21

22

28

24

25

26 |*55.98 [*57.31 56.78 | *55.72 | *66.04 72.76] 58.57 | *60.09 66.63 | *72.07 [*61.52 | 60.37
27 | *56.49 {*57.55 | 56.72 | *57.00 | *63.37 72.70( 58.67 | *59.69 | 66.50 | *71.90 |*61.57 | 60.06
28

29

30

31

Kum

*57.32 |#57.k2 56.91 | #59.01 | *62.35 73.23] 58.55 | *59.50 66.87 | *72.48 |*61.68 | 60.24

#61.28 57.04 | #60.78 | *63.03 71.39| 57.64 | *59.58 €8.22 | *71.75 |*61.39 | 59.97
*63.18 56.73 | *60.30 | %63.71 68.26] 57.%2 | *859.77 | 67.60 | #70.4%0 | 61.29 | 59.92
*62.71 56.53 *65.51 57.41 | %59.98 *69.43 ' 59.85
Extreme Gage Extreme Second Feet — 1941 A""? Acre Feet
Month|  Feet — 1941 High PR Rl IR Period 19241941
High Low Day Day 1941 1941 Normal Maximum | Minimum
Apr. 54.60 16 2,270
Wy 71.20 7 31,400
May 68.00 o 23,100
June | 70.71 | 7 29,700
June | 73.33 28 33,900
July 67.00 1 17,400
Sept.| T72.53 13 29,200
Sept.| 72.28 23 32,300
Sept.| 68.40 29 21,700
oot. | 70.75 8 29,600
Oct. T2.57 28 34,700
Nov. | 69.03 1 25,500
[Yearly 34,700 2,270

* Deduced from Weather Bureau Readings at 7:00 AM.




“ . WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

. RIO GRANDE FLOODWAY DISCHARGES
IN THE LOWER RIO GRANDE VALLEY

On The United States Side

~

There are three floodways on the United States side of the Rio Grande delta vhich divert excess Rlo
Grande flood vaters to the Gulf of Mexico. Such floodway 41 are d at gaging stations known
as North Floodway South of McAllen, South Floodwey South of MoAllen, and ho Viejo Flood near R
vills. The first two of these gaging stations are described in Water Bulletin No. 2, pege L1, The third one
is described in Water Bulletin No. 6, page bl.

In 1941 no Rio Grande flood water passed through the first two of these floodways. A statement of the
flood flov through the Rancho Viejo Floodvay follows: - -

Rancho Viejo Floodway Near Brownsville, Texas
Mean Daily Discharge in Second Feet and Period Summary— 1941

Date Second Feet Date Second Feet Date Second Feet Date Second Feet
June 27 * 186 Sept. 14 * 112 Oct. 19 * 12 Oct. 25. * 250
n 28 * 380 " 22 % 19 n 20 * 70 " 26 * 195
.« 29 * 428 " 23 * 100 " 21 * 120 . 27 * 165
" 30 * 53 " 2k * 115 " 22 * 155 * 28 * 220
" 25 * 35 " 23 * 175 T2 * 230
" 2k * 200 * 30 * 35
The Period *1,047 * 381 #1,827
Period S Y ’
Period Gagf . Second Feet _ Acre Feet
Extreme Feot High Extreme High Total
June : 43,65 ) * 2,080
Soptember *  h2.20 * 185 » 756
October ha.55 ' 255 * 3,620
The Period * L3.65 * 480 * 6,456
2 Fatimated. * Partly Estimated.

North Floodway Near Sebastian, Texas — 19841

The channel of the North Floodway in the vicinity of Sebastian, Texas, serves as a drainage channel as
woll as a floodway. During 19kl an average of two measurements per wonth |vas” made of this drainage flow.
From these measuremonte and rainfall records the following table of ostimated drainage flov waa made. The
salt burden carried by this drainage flov will be found eleevhere in this-bulletin under the heading, "Chem.

1cal Analyses of Water Samples”.
Estimated Discharge

Mean Daily Second Feet — 1541 Acre Feet
| i | e e | Tt [ __Peed O _
14 ge A

January 1,170 30.0 - 21 7,550

February - 300 36.0 108 6,010

March 255 36.0 87.5 5,380

April 358 24.0 9.2 5,900

Moy 1,058 30.0 394 2k,200

June , 100 8.0 153 9,090

July | 373 23.6 117 7,170

August 130 5.3 30.9 1,900

September 255 1.0 79.6 I, 740

October 118 150 37.8 2,330 1,233 2,330 136
Fovember 50.0 15.0 23.3 1,390 1,126 1,390 861
December 0.0 15.0 358 2,200 3,340 1,480 2,200
Yoarly 1,170 1%.0 107 71,760 ‘

On The Mexican Side — 1941

There are two floodways on the Mexican side of the Rio Grande delta which divert excess Ric Grande
flood water, each being controlled by gates. These are the Retamal Canal and Floodway No. 3. On page 56 of
this bulletin will be found a statement of all flow through Retamal Canal in 1941.

The gates of Floodvay No.3 were closed until October ol after vhich a large but undetermined amount of
£lood vater passed through,reaching a peak for the year of about 3,420 second fest at a gage of 9.85 meters
on October 30, as shown by a measurement .

During the September-October £100d river vater overflowed near Rio Rico, Tamaulipas, reaching an eno-
timated 1,760 second feet on September 23, and an estimated pesk of 3,530 second feet during the last days
of October. The town of Ric Rico was f1looded and abandoned on October 24, The Rio Grande bridge between
Mercedes, Texas and Rio Rico vas destroyed by the flood on October 7. ,

Through 4 small existing structures between Matamoros and Rio Rico an estimated 2,470 second fest vere
diverted for agricultural flooding during September floods.



WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION : L

RIO GRANDE AT MATAMOROS STATION

TESCRIPTION: Water-stage rocorder and csble with ait-down cable car and winch. The water-etege recorder
18 attached to the central pier of the railroad bridge over the Rio Grande between Matemoros, Tamaulipas
and Brovnsville, Texas, about 57.6 miles upstream from the Gulf of Mexico and 1,183.8 river miles below
the American Dem at Kl Paso, Texas. The cable and car -are located 0.3 mile upstreem from the bridge.
Zero of present gage is 15 26 feot above mean ses level, United States Coast and Geodetic Survey datum.

RECORDS: DBased upon 166 meter measurements during the year, 165 by the Mexicen and 1 by the United States
Section. The river bottom shifts greatly at this station. Computatlons by shifting charnel methods. g9kl
records good. Records svailsble: 1901 to 1913; 1923 to December 1941.

EBMARES: The river flov at this station is greéatly modified by many irrigation diversions and by large re-
servoirs in the United States and Mexico. During floods only & portion of the river flow discharges past
this etation through the chammel of the Rio Grande as part finds outlet to the Gulf of Mexico through
£100d chanmels in both countries, which divert from the Rio Grande within 117.h miles above this station.
mwl%harecordervu eatablished .6 mile upstream from the bridge. In Septemb 1925 the r 4
was moved to 1te present location. On October 3, 1930 the zero of the gage was lowered 5 feet.

EXTREME FLOWS: The greatest flow recorded here was on Juns 22, 1903, vhen & mean’daily flow of 36,200 sec-
ond feet ocourred with a gage height of 13.2 feet. The greatest flow since 1923 was on Juns 10, 1935,
when 31,400 second feet passed this statlon with a gage height of 22.21 fest. 'The highest gage reeding
was on October 2, 1936, vhen a reading of 22.57 feot, present gage, was reached, with a disch
29,600 second feet. In 1930 the river at this station was &y for a fev days in March and April. On June
17, 1938, the minimm flow vas 9.5 second fest with a stage of 1.4k feet.

Mean Daily Discharge in FSecond Feet 1941 — Annual and Period Summary

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

2,550 9:960 3,020 2:5“0 7:060 191"90 20:2"‘0 2:3"(’ 5:550 16:‘_260 20,100 6;‘”‘0
2,5%| 6,10| 3,130| 2,780 < 6,990| 17,200 1h,620} 2,980} 5,260 16,7%0 | 17,240 5,760
2,40 u,380; 3,330| 2,910] 12,680} 11,8%0| 12,1501 6,750 5,900 17,370 14,760| 5,970
2350 | 3,950 2,970) 3,0901 17,200| 8,760| 10,8k0| 11,510( 6,180] 18,530|13,7k0} 5,650
2,290 3,7%0| 2,h0| 3,170| 21,220 8,090 10,7k0| 9,780] 6,610} 19,530} 13,1701 5,370
2,850| 3,850 | 2, 3,150 25,500 15,%70| 15,610 7,840 6,570 21,510 13,350 5,370
2,1401 k,200f 2,300| 3,050| 26,700} 2h,080| 16,9201 7,310| 6,530} 23,270} 12,5001 5,510
1 % 3.920{ 2,320| 2,780| 24,510 2k,000} 16,9501 T,590| 6,390 24,970]|11,760| 5,790
1, 3510 2,310] 2,580| 16,2k 16,350 13,7ho| 8,050| 6,360 2b,760[ 11,720} 5,860
1,9%] 32100 2,270| 2,270 10,9501 9,730 11,370] B,050| 6,360| 22,040 11,300} 3,790
1,94 3,000| 2,200 1,970] 8,620] 17,6301 9,990] 17,520] 16,100[ 19,850 10,590 5,690
1,890| 2,920 2,10 1,880| 7,170| 6,850 8,790| 6,850{ 26,630} 19,600 10,560 | 5,720
18| 1,900] 2,860| 2,020 1,880| 6,110| 7,030f 9,220] 6,390| 27,230 20,690 10,700 5,690
1| ‘18%0| 2,920] 2j010] 1,980f 5,090 7,270| 10,9%0| 6,110 27,k00| 22,210 10,420| 5,650
15| 1,680 2,800 1,950} 1,7%0] 4,560 8,260 | 16,280| 6,250} 2b,300| 23,030| 9,780} 5,610

16| 1,680] 2,620| 2,090| 1,550 B,3%0] 9,930] 1k,M0 6,040 | 15,150 | 21,540 | 9,850 5,610
17| 1,580 2,600 2,160 1,320 3,740 8,790} 10,240 5,760 10,560| 22,350 9,750| 5,650
18| 1410} 2,380| 2,050 1,100 3,5%| T7,k0| 11,020 5,260 9,0h0 | 23,800] 8,930| 5,650
080 Ts 9, 2k,120 | 8,790} 5,kh0
2,190] 3,780| 2,8%0| 8,550| 8,080} 5,370| 14,370} 24,830| 8,620] 5,kk0
1,580] 2,390 g,gg 4,870| 2,6e0| 10,170| 6,730 5,510] 19,000| 25,600 8,570} 5,720
?
2,170

pals
R X REE IR R o

20

21

2 n,200| 4,660 16,810| 5,230 5,160] 25,780 26,240 | 8,k80| 5,860
28| 3,010 | 15,890 | 20,380 | 4,380] 4,800| 26,700 25,960| 8,950| 5,720
2 | 1.150) 2)800| 2,301 2,170| 23,060| 26,060 u,k801 5,090} 27,7%0| 27, 60| 5,k00
25| 1,290| 2,800] 2,500| 1,820} 23,030| 28,000| L,660] 5,930| 2k,510] 27,510 8,050 5,470
26 | 1,880 2,720 2,720| 1,880| 20,130| 28,000 %,2001 5,900 18,820 26,200 7,450] 5,470
27! 1je20| 2,800 2,730] 1,900 13,810} 27,8k0| 3,780 5,190| 16,810| 25,430 6,990| 5,160
28| 1,060] 2,900| 2,670 =2,k20| 8,830 28,0001 3,710 14,59 17,2304 25,530 | £,960| b,9k0
20

30

lam

3,950 2,750 | 6,390| 8,760| 28,640| 3,290 4,730 20,200} 25,600 6,320} L,910
13,630 2,810| 8,370} 11,550| 27,k00| 2,600 4,660 20,620 23,700 | 6,290 | 4,770
’l 13,000 2,720 15,220 2,240 | 5,260 22,000 4,840
95,150 82,990 475 169,11 10,1 171,520

o0 PP 1580 2% sem0 00 agrge0 190 usga00 T s agp TTH

Extreme Gage Extreme Second Feet — 1941 | Average Acre Feet
Month | Feet — 1941 High v |3 [ ol Period  1924.194]

High Low | Day Day 1941 1941 Normal Maximum | Minimum
Jen. | 12.93 %.00 | 30] 15,010 23| 1,080 | 2,630 161,900 224,559 191,000 92,230
Teb. 12.70 5.58 1{ 11,480 191 2,210 3,400 188,700 159,451 328,330 28,470
o | Tess | b | 3| w360 | 15| 1,93 | 2,b30| 1h9,100) 131,638) 240,770 27,860
Apr. 10.73 2.92 30 8,510 19 837 2,770 16k, 125,089 318,000 56,900
Yoy 20.60 6.43 7| 27,690 21| 2,840 11,730} 721,200| 318,081) 721,200 koo
“June | 21.92 | 10.86 | 29} 28,920 12| 6,750 | 15,8601 9k3,950| b1k, k731,180,380 31,700

July | 20.28 5.51 1| 23, 31| 2,150 | 9,600] 590,500| 337,156 ’
Aug. | 12.80 5.54 | 11,970 1| 2,270 | 6,000| 375,300] :313, 83k,000 73,200
Sept.| 20.93 B.60 | 24) 27,970 2| 5,160 |15,330| 912,200| 627,119 | 1,259,620 12h,060
t 21.46 | 16.86 | 25| 27,860 2| 18,600 |22,910] 1,k08,600 | 601,768 | 1,408,600 124,280
Hov. 19.13 10.33 1} 21,190 29] 6,140 | 10,k70 623,300 30h,T13 , 95,700
Dec 10.47 8.50 1 6,360 30| 4,730 5,530 340,200 236,522 594,220 69,700
early| 21.92 | . 2.92 28,920 837 | 9,090 6,579,500 | 3,793,911 | 6,583,300 | 1,969,900




46 ’ WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT LOWER BROWNSVILLE STATION

DESCRIPTION:  Water-stage recorder and cable with stand-up cable car and winch, located about 1,000 feet
below the El Jardin pumping plant, sbout 6.6 river miles below Brownsvills, Texas, and Matamoros, Tamau.
1ipas, 50.% miles upstroam from the Gulf of Mexico, and 1,191.0 river miles below the American Dam at Bl
Paso, Texas. Zero of gage is on United States Coast and Gecdetic Survey mean sea level datum.

RECORDS:  Based upon 60 current meter measurements, 52 by the United States and 8 by the Mexican Section,
made during the year. Computations by shifting chamnel methods. 1941 records are only fair. Records
avallable: Jamuary 1934 to December 1941, .

REMARKS: The river flow at this station is greatly modified by many irrigation diversions, -drainage re-
turns, and large reservoirs in the United States and Mexico. During floods only a portion of the river
flov discharges past this station through the chemnnel of the Rio Grande as part finds outlet to the Gulf
of Mexico through flood channels in both countries, which divert from the Rio Grande within 124.6 miles
above this station. -

EXTREME FIOWS: On June 10, 1935, a peak diacharge of 31,000 second feet was reached with an eatimated
gage helght of 32.10 feet.- The highest gage height recorded was 32.32 feet on June 28, 1941, when the
discharge was 27,900 second feet. Additional data concerning peaks may be found in previous Water Bulle.
tins. ' The river was dry at this station a fev days in 1930 and March 25-28, 1935; also Jume 16-19, 1938,
and several days in 1540.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

[bay] Jan. | Feb. | March | Apit | May | Jume | uty | Aug. | Sept. | Oct. | Nov. | Dec.
1|+ 2,50[ 11,800 3,150 2,590] 7,b90| 18,100f 19,500[% 2,k00| 5,560 19,k00| 20,700] 6,260
2 [« 2,430| 7,900 3,160 2,760 7,410} 17,200 13,400 2,560 5,e10) 17,500 17,900( 5,820
8 [+ 2,370| 5, 3,2h0| 2,990] 12,600 11,900| 10,300{ 5,930{ 5,510 |* 17,500 15,1200| 5,800
4| 2,320] k4,790| 3,050 3,210| 16,700| 9,160f 9,300| 9,360] 6,010* 18,500} 13,500| 5,750
5| 2,260] u,2h0| 2,600 3,370}* 20,h00} 7,480| 9,220; 8,860 6,510 [* 19,900} 12,700| 5,680
6 [* 2,220] §,1B0] 2,380| 3,550 [* 22,000 10,600] 13,800 7,780 6,670 % 21,700[ 12,600| 5,610
7|* 2,130] &,k10] 2,300| 3,2h0(* 26,800| 21,200] 15,500(* 7,380| 6,710{* 23,500( 11,700| 5,640
8|+ 1,8%]| 4,350 2,360 2,890 25,300{ 2,300| 16,300] 7,520 6,810} 2k,500| 11,000| 5,800
o|* 1,7ho}* 3,820| 2,k00{ 2,520 16,k00| 16,500] 1k,000| 7,930 6,240]* 24,600 11,000| 5,730

10 1,8%0|% 3,k10 2,k00|' 2,280 10,600} 9,Ms0] 11,500| 8,020] 6,050| 23,500| 10,800| 5,720

11| 1,910|* 3,170] 2,290| 2,050} 8,10| 7,580 |* 10,200| 7,720] 10,800 21,500] 10,k00{ 5,660
12 }* 1,880}« 2,940 2,150| 1,710] 6,650] 7T,000|% 9,280 7,150{ 23,700 21,300{ 10,400] 5,740
18 |* 1,910(* 3,030| 2,000 1,610 5,780| T7,1401* 9,450 6,750 27,200(* 22,600| 10,400} 5,720
14 |* 1,800{* 3,060] 1,910 1,550 k,980| 7,390* 10,800] 6,kko| 27,800 % 23,800| 10,200 5,720
15 [* 1,620 2,890 1,890 1,510 4,580 8,140 |* 15,200 6,530| 2k,900(* 23,300| 9,710| 5,750
16 [* 1,620] 2,660f 1,980] 1,560 %,110] 9,860[* 15,600 6,k20[ 15,600{ 23,100| 9,780| 5,700
17 [* 1,540 2,610 2,080] 1,310 3,5%0] 9,030(* 10,900| 6,110| 10,400| 23,000{ 9,730]| 5,720
18 |* 1,heb| 2,370 2,020 1,060] 3,420 8,080{* 9,900{ 5,650{ = 8,680| 2L,500{ 8,990 5,680
19 [* 1,630 2,110} 2,040 867| 3,250 8,250|* 9,920| 5,000| 8,760| 24,700| 8,700| 5,360
20 [* 1,6h0]*'2,200] 2,250] 3,560] 2, 9,250|* 8,080| 5,100] 12,500|* 25,200} 8,580] 5,340
21 [* 1,500[* 2,290 2,200] %,820| =2,780| 10,500[* 6,970 5,k00| 17,000 [* 25,8001 8,330| 5,640
22| 1,5%/|* 2,610 2,150 4,380} 4,880 16,b00| 5,720| 5,220|* 23,60C| 26,000| 8,270| 5,810
23| 1,200|* 2,800 2,210f 3,350 1k,200] 20,500| k,920] k,920| 25,900 26,300 8,660 - 5,7hO
24 |* 1,110|* 2,950] 2,360 2,330| 22,200{* 25,900| 4,700| 5,060| 26,500 26,200 8,500 5,430

| 25 |* 1,250{* 2,950| 2,600 1,870] 22,700|* 27,500{ 1,700{* 5,890| 24,200| 26,100| 7,850| 5,430

26 |* 1,Mh0|* 2,870]  2,B00] 1,710| 20,100[* 27,700| k,380| 6,050| 19,000| 25,h00| 7,340[ 5,320
27 |* 1,580(* 2,870 2,850 1, 15,300 |* 28,000| 3,820 5,490| 16,7001 =2k,900| 6,930{ 5,070
28 |* 1,920|% 3,070| =2,750| 2,3%0| 10,k00| 27,k00| 3,760 4,580} 17,200( 24,900{ 6,910| L,890
29 |* 3,760 2,810 5,350| 9,690 26,9500| 3,k10| 14,360| 20,900| 24,700| 6,320| k920
30 |*12,600 2,870] 8,090] 11,700] 25,500 2,720] 4,370| 21,700| 23,500| 6,380 k,680
a1 | 13,600 2,840 1 14,100 * 2,260] 4,990 22,200' 4,700
* ~ 82,06 164,200 186,900 *719,600 171,8
[Sum #80,200 104,130 76,140 ,067 361,330 y *289,510 9 1hi, 320 719, 309,380 71,830
Extreme Gage Extreme Second Feet — 1941 g:"l: Acre Feet
Month | Feet — 1941 High  Low r.:: Total Period  1934-1941
High Low Day Day 1941 1941 _ Averag Maxi M
Jen. | 24.45 |* 13.9k | 31[ 13,700 | 24| * 1,020|% 2,590{* 159,000{ 190,275 299,000 88,200
Peb. | 2u.30 | 16.1h 1| 13,300 | 19| 2,070}* 3,720{* 207,000] 141,412 237,000 26,300
Mar. | 17.18 | 15.20 3 3,260 | 14| 1,850 2,460 151,000 130,538 199,000 29,700
Apr. | 21.80 [ 12.82 30 8,260 | 19 786| 2,7h0| 163,000} 113,425 242,000 50,500
May 31.66 | 18,00 7l 27,700 | 21| 2,710} 22,700{ 727,000{ 358,250 717,000 110,000
June | 32.32 | 22.06 | 27| 28,300 6| 7,100] 13,500| 921,000 L25,625(* 1,161,000 32,000
July | 31.50 | 16.82 1| 23,100 [ 31| 2,130]* 9,3k0[* 57h,000] 354,112 587,000 65,900
Aug. 24,36 | 16.95 k4 9,740 1| 2,230} :6,030| 371,000 281,988 679,000 77,900
gept.| 31.6% [ 19.78 | 14| 27,900 2| 5,060 14,800{ 881,000| 594,125| 1,045,000{ 150,000
oct. | 31.72 | 28.30 | 23| 26,700 2| 16,300 +23,200 [*1,427,000{ 531,750 I* 1,427,000| 200,000
Fov. | 30.37 { 21.66 1| 21,600 | 29| 6,170| 10,300| "61k,000| 233,025 614,000 94,200
Dec. | 21.82 | 19.17 1 6,480 | 30l 4,6e0| 5,540] 3k1,000| 193,950 341,000 64,800
[Yearly| 32.32 | 12.82 28,300 786| 9,010} 6,526,000 3,548,475 6,526,000] 1,911,600

#* Partly Betimated.
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MEAN DRY WEATHER LOSSES AND GAINS IN RIVER CHANNEL

wosthar 10soes snd gains in the rectified Rio Ursnde channel from Delow Americss Dem Steticu to Fort Quitama, imvestigsted

@4 giving & weisht of 1 day for

Thees dats represent significamt chrracteristios of the stretches of river chamnel involved e sbould be oconwidered in com.

Juootion with sisiler data covering the Rio Grande chamnel from FortiQuitwn to Rio Grends City sd reported in Vater Xillstin ko8,

Pecos River, Sheffield to Confluence with Rio Grande

47

No. Second Foet Ne. Second Feet
River | Date | of [ Avweege Average River Dt of | fremes
Location Miss | 1990 |pu| Feest Gein + Locatien Miles From Detes Doy | fowat o
' i Low — : Stinon | Low =
Talov Ausri
- i 1.6 [1eo. 3 1 o 11 e
R e - : 7 o o 2 0.5.6.8. iy 1929 | spot el + 39
Noad Propklin Cuzal Moas.
Fremilin Canal Spllivey Greek
'y 1.2 | Dee. 3 1 5.9 -2
Rlectrto Co. Neatevay
Tearer Btation pac ot
vastonsy 2.0 | Bov. 15 1 wa ° e 7 0.8.0.5. sy 19 | s, s | s 36
Tecarate Vastewsy Groek
M1 | ¥or. 15 1 50.0 -2k
U.3. Levee Bta. 18086
U.5. Taves Bta. W86 Bichlmd Greek
) 2.4 [ Nov. 13 1 37,6 - 9.6 ot
YaloteZaragora Bridge w % v.5.0.8. July 1929 | Mems. .7 | + 203
TYaleta-Zaragozs Bridge '
to 12 | ¥or. 25 1 28.0 - 13 \Pentalo Crossing
Riverside Besding
Pivareide Hoading Fob. 26 1 20.5 - 7.0 Perdale G
e ot lesat 0 to ’ o8 "
to 0.5 :‘; :" 9| 003 |atleast- 0.5 to 5 0.8. Boa. Fob. 1981 1 203 + 8.0
2 V. 1.3.c.
Tsland Station Total 10 - 7.0 Pocow Rl
Geging Mation
Bivarside Vostevey Fo. 1
19.0 milas Below An. Dem
o 20.1 | vec. 27 1 7.9 - 210
Bev Dratn Sptllvay 9.2 Kiles adove
39.1 miles Belov An. Dem /| pecon =t
|| oegtag seation
Taland Station Tob. 26 1 3. TRl
Mg, 31 1 1355 | at least - 135 to M U8, o Fob. 1952 1 N6 | - 200
) 9.9 |Sept. Oct.| 5 [0to 1.0 |at least 5.2 miles wbove
Pobens Guadalupe Bridge t lenst - 1.0 Poote Riven
Gaging Station
Total 7 FETY]
Fabers -Guaalups Dridgs k above
sept. ot least 0ol | 7B R b
1.h |Oot. 8 |oto 2.0 at loast - 2.0 |i | gaging station
Guadalupe Heading Tor
38.3 utles Balov jm. Dem i to 5.2 U.8. Beo. Peb. 1932 3 326 +12.0
1.3.0.
Guadalipe Esading Pooos Bi:
38.3 wiles Jalov im. Dem &
? to 0.3 | Fov. 26 1 0.0 0.0 Sation
U.5. Leves Ba. 557400
T.5. Leves Bha, 97900 Gaging. Seart
B, o at!
to 8.8 [Feb. 27 1 65.0 + 9.5 =
Oowrty 1ine Btation to 3 Pob. 1932 1 38 | 2120
Few Dratn 8pillvay 1.2 miles sdove
39.1 miles Belov dm. Den confluonce vith
o 1.9 |mov. 7 1 ns v 13 Rio Grande
2-216 Vaste
.26 vaste Shaffie1d, Tazas v.8.6.5.
to Bept. 18 1 8.0 +10.7 end
Tornillo Waste-and Cenal *T [Bov. T 1 1.8 4+ 1k to ur U.8. Beo. May - June » E] +23
Total and Average | 2 T 6.0 Pecos River 1.p.c. 152k
Gowrty Line Btation et
w 6.0 |¥e. 27 1 120 Cihg | | estos Setion
Almeo Qrade Coutrol Setriels, v.8.0.6. . 1959
U.8. laves Bia. 857430 end Jan. Feb. Apr.
o 9.5 | . 28 1 0.0 - o [ 7 U.8. Sec. | July. Sept. 19 & | +16r
T.8. Leves Bta. 1012400 v 1.B.C. Beo: 2000
T.5. Laves Bta. 1011400 Foces .
16.7 | yeb. 28 1 8.0 - 23 sing Sration
Fort. Quitmen Station Total mnd Welghted Mean 188 + 15
MEAN DRY WEATHER LOSSES AND GAINS IN RIVER CHANNEL
Rio Grande In El Paso-Juarez Valley Pecos River, Sheffield to Confluence with Rio Grande /\
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WATER BULLETIN NUMBER 11-

INTERNATIONAL BOUNDARY COMMISSION

STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN

The dsta below cover all ressrvoirs in the Rio Grands Basin having

over 15,000 acre-foot cspacity.
The nemes

otthnmkl-dmm-ormmm: Moun—
tain Homs, Rio Grande, , Santa Maria,Terrace spd Sanches data
are from the office of uul.onb mﬂlmw W. B. Carroll. Blue-

mhhmnmth

-Tol
mmwm1mmmmthom«ummmmuw

Kl Vado data are from ¥iddls Rio Grande Conservancy Distriet.
Butte, Caballo, Alsmagordo, NcMillsn and Avalon data are from
Btates

Bed Bluff Weter Fower Control District, Peocs, Texas.
from Compefila Agrioccls y ds

Defensa at Matamoros, Tsmsulipas, Mexico. The data shown for Elephant:
Butte wers modified to conform to capacity curves revised wiou.cdl.y
tfor silt

the United

Buresu of Reclamation. HRed Bluff dats are from the office of the

monthly figures repressnt the acre feet of water inma;
the last day of esch month.

In Thousands of Acre Feet
In The United States

Capacity 20,147 Acre feet Mountain Home
Date | 152% | 2925 [ 1926 | 1927 11928 | 1909 | 1930 [1931 [1932 | 1953 1956 [19%5 [ 1936 [1957 1938 [ 19% | 1940 {1981 | Totad ormal
Jan. 35| 5101 56 3.6 | 8.6 | 56 | 1.1 | 5.8 | 5.6 [ 61 [ 73] 3.0123 EINREE
Feb. x| 35| 53] 56| 39| %6 58|23] 37} 72166 773127 604 3.0
ar . 35| 65 ] 66| 37| 56] 61151156 62} 161! 60 61 | 67| 8.1 | 3.0 ] 5.3 | 8AT] 53
ar.| 7.0 38| 371 72]67) 38| 66| 69 76 ka} 67 18] 60| 87| 8.0 9.9 | &2\ 3.9 |105.9 g.g
wy |25 37| 95| 67 | or | 7] 6k | 7.0 122 | 87158 30| 74 (1354 |13.0 1203 | 64 13 {1507 8.
Jue |120. | 200 [1355 [ 6b | 91| 39| 5.0 | 69 [12.0 |13k [ 3.6 Bk | 2.8 155 jakb 67 A3 |16.2 [15h.5] 8.6
July {128 | 11 96 {57 | %5 | 28| 53| 3595 91 f 21|68 kd10l) 99k l6}i3e 16.1| 6.k
g, 1.{ 8| 7.2 i | 2.7 3.6 5.9 | 2.1 5.6 6.2 1.6 | 4.8 3.1 | 6.2 6.5 | 12 13 | 9.6 ga %1
Bept. o 5 6.6 | &5 3.0 3 b6 | 2% AB | 5.6 1.3 4.3 3.6 5.3 6.1 1.3 1.1 { 8.7 R 3.8
Oct. 3P11] 6|50 20| 81]51]29] 861890 86| 83| 53] 61 1.6 13| 99 69.2 z.g
Yor. skl 51] 31| 86] 50 3| kol 89} 57| 67| 1.6 ] 12 |109 | %8. 5
Do, 2.9 k9 | 51 3.0 | b6 | 5.3 .7 5.2 5.3 8| 6.7 29 2.1 [n.3 | 6.2] k7
Rio Geande Coutinental Senta Maria Terrace Senchez Coutitla . H Yedo
{Capecity 51.7) (Capacity 26.7) {Caglacity 43.6) (Capacity 17.7) {Capacity 103.2) (Capacity 15.7) (Capecity 198.3)
Date Storegs Storage Storsge Storage Storage Storage Btoreage
~Poraal ===
wa |seragka] 19k [1s28aagma| w1 fasesaghi| 19w |ages.ighi| a9 |1ger-aghil 1ok |igeoaghi] gk |i933-a9W
Dec. 23 ° 2.3 1.3 €3 2.0
Jundg| 6.4 2.9 0 .19 3.1 5.7 2.1 2.4 6.3 9.8 2.5 i.s 26,9 M2
Tob. 6.0 .2 0 1.9 3.9 6.4 2.8 2.8 6.4 9.9 2.9 1 16.7| . %68
ar. 9.3 1A [ 1.9 k.6 8.4 3.8 3.3 7.2 10.8 3.6 T wh| 5.3
Apr. 8.k 15.5 o 2.6 4.6 m.z 3.8 3.9 8.6 13.0 5.5 6.1 | 125.0| 1193
May 30.0 25.2 7.3 5 20.8 15. 10.7 73 27.0 B | 13.0 8.7 182.3{ 1709
Jane 30.0 27.7 10.2 5.1 9.5 7.4 13.3 9.{ .0 7.0 | 15.1 7.7 | 1931 158.1
Juiy k.8 16.6 0.4 3.5 37.9 1.1 122 6. 38.1 1.7 9.0 kb | 1950 126,
Aug. 264 15 8.7 2.7 2.9 X7 3.4 3. 3.2 9.7 5.7 2.9 12| 67.8
Bept.. g.g 6.9 9.2 2.8 21.6 (54 17 2.9 30.0 1.1 5.2 2.5 | 1M3{ 67.6
Oct.. 8 8.7 9.2 2.1 2.0 5.2 7.6 3.2 32.6 12.0 g.l 2.9 | 127.9| 6.6
Tov. .1 12.9 9.2 2.3 2.6 6.1 7.8 2.3 33.3 1.7 .2 3.3 | 1088 56.8
Dec. 6.7 1b.b 9.2 2.5 2h.7 6.7 8.0 2.6 3.4 n.6 8.7 3.7 | 12.0f .8
29.5 4.8 6.1 2.8 19.4 8.5 6.6 8.2 24.7 1.2 7.2 A6 | 118.5] 88.4
$511 51.5 |§ 10.7 Ly [ § M8 | 8.8 [§17.2 7.7 (¢ 851 | ¢ k3.1 15.1 15.1 197.7 |$ 1977
6.0 ] [ 0 3. ° 1.7 ) 3 1.6 25 {2 o 15.1 2.3
Bluewater Elophant Butte Coballo and
{Capacity 50.3) {Capacity 2219.0) (Capacity 346.0) (Capacity 157.0) (Capacity 44.8)
Date Btorage Storage Btorage Storage Storege
Hormal Fhverege
o |1seraon| 1981 [1915-1981] 19M1 |1938a9k1 | 1981 |1937-1941) 19 192%-19%1
on. ) T 5 X B2 93 ﬂa 89| 66 3.9 | 8.3 107.6 kL | L3837
Feb. 7.0 5.7 501.6 998.7 | 12h.1 73.0 .0 20| 1.3 32 2.9 13.2 796.3 | 1,381.9
[ 2h.k 0.9 | 530 985.8 | 1286 2.8 | 26.6 53,31 35.1 31.1f 80.9 3.3 902.8 x,yu.g
Agr. k7.1 15.0 | 5.7 m.o 61.7 By | M6 56.k1 348 20.5 ;z.o 89.2 | 1,006.7 | 1,386.
Yy 26,0 12.9 [1,3%0.6 | 1,18.9 | 519 27.8. | 146.6 &.0| 34 29.1 .6 wi.o| 2,301.5 | 1,683
June xe.2 10.2 |1,8%.2 | 1,207.5 .2 19.6 | 138.% 63.9| 385 2h.0 | B18.0 2,788.9 | 1,763.3
Jaly 8.6 8.7 |1,92%.0 | 1,188.0 | 185 17.6 | 1.0 798| 38.3 e1.2 | 315.% 169.6 e,m,z 1,651.0
Ang. 35.2 7.6 |1,863. 1,068.9 | 15.1 o 145.0 80.0| 3h.0 9.3 | 317.2 16.2| 2,670.h | LT3
Sept.- 33.6 7.6 jL,85.1 | 1,062 | 273 27.9 | 166 7| 3.k 26.1 | 37.5 131k | 2,660.1 | 1,806.0
Ost.. 32.4 1.0 |1,968.6 | 1,025.7 | 8.3 stk | 18.0 8.1 38.5 30.7 .2 133.0 | 2,099.1 | 1,436.3
or. 3.6 6.9 |1,9%.7 | 1,052.9 | 216.8 5 | 1563 9.1} 315 30.8 | 315.6° 13RS5 ,2,957.h | 1L
Deo. 2 6.5 |1, | 1,091 | o3 19.8 | 146.2 80.7| 31.8 3.8 | 3123 138.3 | ‘2,996.5 | 1,5%2.2
Avarage 30.8 8.6 [1,M0h.7 | 1,055.0 92.9 51,3 10.8 3.9 2.0 27.5 | 2355 1385 | 2,327.3 § 1,091.6
Vexiwam | 471 M 955 |9,99.3 [errs] ¢ ems | 1363 1563| 385 85.5 | 3275 r5] 2,99%6.5
P tinime o 0 [ M8h.2 35 | $h2| ¢ .9 | 266 1.2 6.6 0 53.0 11.0 Toh.1
In Mexico
Boguilla Cen Den Martin
(Capacity 2,1160) (Capacity 199} (Capacity 1,123.0!
Iate Storage Btorage Storage
Tormal Wormal Wormd}).
1941 19241941 1981 193h-1941 éﬁﬁ 3?421
Jan. 1,399 5785 15.0 10. 3. 15.5
Pob. 1,345.3 1,3%0.6 17.9 10.8 8.0 %00.6
ar, 1,278.9 1,262.7 7.7 9.2 12.0 383.1
Ar. 1,189.% 1,214.6 13.1 7.8 Th.9 370.1
oy 1,123.3 1,1%.5 18.3 8.8 132.3 361.6
June 1,wo.g 1,080.9 16.9 1.9 g-) mg
iy 1,24, 1,135.3 18.7 8.7 -3 1.
sug. 1,716.6 1,307 18.2 9.3 23.6 aéo.s
Sopt - 2,163.6 1,875 18.8 n.2 3 18.4
Oot. 2,127.1 1,h7h.9 17.6 un.5 349.3 k32,9
%o, 2,06h.2 1,425.7 15.0 0.5 3712.0 7.5
Dec. 2,081.7 1,406,0 12.6 10.5 38%.0 50,7
i 1,566.9 1,303 16.6 9.7 216.% 398.7
Waximm | 2,165.6 2,163.6 18.8 19.9 38%.0 1,163.h
Minimm | 1,070.9 5.0 12.6 6 Th.9 K

®«i -
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SOURCES OF RIVER FLOW

Saddivisions of the Ric Grande basin, especially
Gdrvin on the Pecos River, are shown on the mapa below.

The large figures on msp "A" show in terms of acre fest per square mile, the approximate eversge

wmsed Mn.off vhich originated on each water-shed mibdivision during the 18.year period, 192k
to 10h1, and which either flowed from or was vithin the

[} ® there im shown, for each subdivision, thbe sverage anmual total vater-shed yisld, soms.
times called the virgin yield, that is, the sum of the unused vater as shown on wap "A" and the vater
extimted to have besn consumed by irrigation end re; within esch

below Fort Quitmen on the main river, and below

106 20"

1 1
AVERAGE ANNUAL UNUSED RUN-OFF

[uidland
APPROXIMATE ACRE FEET PER SQUARE MILE

- g i
| : by i AVERAGE ANNUAL TOTAL WATER-SHED YIELD
Pacos s APPROXIMATE ACRE FEET PER SQUARE MILE
: ; D v o ) \ 1924 to 1941 )
g Steck N

|.‘,‘1:;. Sanctin ...

228 o
3 J’su .
Montel
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SOURCES OF RIVER FLOW

the reservolr &uring the period 1324 to 1981. (b}
the tadls at the lover or left sids of this page aver.  Mditive - the vater ainos 1924 and -
" umsed rwn-off and the cal part of the yegs Butts reservoire at the olose of 31 (o)
ahowing streem flow. As so {llustrstion  Additive. the vater winoe 1924 1n K1 Vado end several
of this distinction, consider these tvo diffwrent values at 1 Tenervoirs on the uppar Rio Grends in ¥ew Mexico end Colo-
lover Preaidlio. Both valuss are sxpressed ne Tado end vhich remsined therein at the end of 1941, This eddi.
acre feet par square mils of water-shed tri) to the eta.  tive cury.over storage in El Valo and the

tion. The emount ahown

thees
smn(-)mm.thwmmnmmmvm
shed into Boguilla yoara prior to 1924, «nd vas

ther Ric Selso 21,300 acre fest par year afditive.

AVERAGE ANNUAL
UNUSED RUN-OFF
A.F. PER 80. ML UNUSED STREAM FLOW IN MILLIONS OF ACRE FEET PER YEAR
1900-1913 324-1941
o - @ ® ~ ® °
468%| 41.4%
4
29.7%] 20.1*
Yiza*| er
el ss
1e6* 83" .
2|3
s1.0 | 400 33,
UNMEASURED '| H l g HE ]
LOWER PRESIDIO 193 } '\ 33l m §
ALAMITO GREEK | \ l EH sud
aser °
236 280 TERLINGUA CREEK ‘\ \ z|e E;
;1222
UNMEASURED ! \ \ - la®a
JOHNSON RANGH \ \ oa K gleg?
UNMEASURED \ ‘1\ tea2
28.6%| 23.1%| LANGTRY 1 i ey | s8¢
123 | (e PECOS RIVER . ~J 213 %
DENOUGH \ S
118,000] 109,000]  *Fomaine \\ | g
<o
106 "us DEVILS RIVER _
—
s5.3 | 769 | UNMEASURED r" \ @
28.1*| 25.0%| DELRIO’ 193 5%_\_5 1932
SAN FELIPE CREEK R v § J
: T
PINTO CREEK 2 \ \
3 \ .
109 82.5 |{ Rio saN DIEGO g L
z \
RIO SAN RODRIGO R X
z 4 %
UNMEASURED z \ ! /
30.8%] 26.7%| EAGLE PASS 1 \ 1932
RIO ESCONDIDO \I 1 J
29.7 29.0 UNMEASURED * \ Il \
EL JARDIN 4) —
UNMEASURED o \
30.5%] 26.8%| LAREDO N 1932
272 | 209 RIO SALADO NS l
Y v
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'DIVERSIONS FROM THE RIO GRANDE

INTO THE AMERICAN CANAL AT EL PASO, TEXAS

This concrete-lined canal diverts vater from the Rio Grande at the American Dam near El Paso, Texas,
2,1 river miles above the International Dam near Ciudad Juarez, Chihuahua. The geging station 1s an open
chamnel rating station with water-stage recorder located 396 feet below the canal head.gates. The zero
of the gage 1s 3,712.30 feet above U.8.C. & G.8. sea level datum. 1941 record good.

This canal was conatructed by the United States Section in connection with the American Dem. Opera-
tion began Juns 2, 1938. Water from this canal discharges into the Franklin Canal from which soms is fre.
quently returned to the Rio Grande at spillways 2.2, 2.7 and 3.6 river miles below the American Dem. At
times 2 small diveraions are made from this canal. See the lower part of this page for detalls.

RECORDS: Baged upon 56 ourrent meter meagurements during the year and a atable rating curve. Records avail-
able June 2, 1938 (when the operation of this canal began) to December 31, 19k1.

EXTREME :  The greatest mean daily flow in the canal occurred July 51, 1940, with a flov of 1,730 sec-
ond feet. The lowest flow in the canal was .2 second foot on many occesions.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. Feb March April May June July Avg. Sept. Oct. Nov. Dec.
1[F K] 5] 200 37 816 671 867 11,140 1,080 [¢ 30| 3.0f 187
2|t 2l 69.6] 239 87 864 722 863 ‘952 | 1,080 210 |* 3.0| 192
glr 2| 109 308 768 905 701 863 ol 988 38 |* 3.0| 197
a2 2| 6.7 334 8Lk 49 7 820 -|1,0% 1,000 391 | 3.0 1%
5[* .2 4.0 271 721 801 754 802 983 812 323 it 3.0| 3.0
8T 2| 91| 155 | * B8 702 B850 915 90> 59 333 [ 3.0|F . 3.0
7l .21 113 167 | * 911 661 58 998 885 821 311 | 3.0l 3.0
gle 2| uk| aus | 1,140 62k 775 [*1,040 962 91z 319 |* 3.0 3.0
9| 2| 1.0 13 | 1,060 691 8ls5 875 902 8ls 390 |* 3.0 189
10 |2 20 7 135 822, 547 907 832 689 789 383 132 364
1 KA H R 125 812 672 899 838 799 823 364 20k 518
12 |* 5| 65.3F7 116 728 920 839 | 1,130 3 788 126 202 540
13 |* 51 110 105 833 TH 815 1,160 1,020 8kl |n 3.0| 349 533
14 5] 122 136 | 1,070 758 801 {1,170 | 1,0k0 o3k = 30| 522 377

1_5|'i 5| 112 521 938 762 811 | 1,210 729 899 262 530 Einy

16 [° 51 110 546 887 890 835 990 887 73 387 S5e1 32
17 |2 5 111 758 865 846 808 952 | 1,100 72k ho7 342 gg
18 |2 S 113 723 788 751 765 925 | 1,060 662 384 303
19 {* S5 m 611 ok 802 766 g912 | 1,170 605 bo2 7 232
20 * S 11 386 868 34 1,020 982 1,0k0 541 328 . 3.0] 205
21 f2 5| 112 328 983 755 11,020 {1,050 1,110 647 301 3.0 194
22 |* 5 114 435 995 793 966 | 1,100 |1,000 |* 651 308 3.0 186
28 | 5] 119 538 990 756 | 1,020 | 1,080 | 1,010 707 315 3.0 127
24 | 5| 116 591 | 1,020 885 | 1,060 {1,030 |1,110 485 371 3.0 3.0
25 |* 5| 115 568 911 950 | 1,060 | 1,020 993 499 323 3.0 3.0
26 5] bk 591 {1,190 684 [ 1,000 979 967 395 320 3.0 3.0
;T .50 187 671 ] 1,340 703 912 | 1,100 906 349 311 | 109 3.0
284t 5| 158 634 | 1,090 649 853 | 1,110 854 393 255 | 189 3.0
29 | 5 611 803 k23 878 1,040 895 |v 3.0 213 192 122

80 |2 5 : zlg 870 229 925 gig L gig 301 |z g.g 191 ng
31 |® 5 7 is 5 3 . :

2,605. 27,6 25,81 © 29,76 8,468 5

e 613 27 12,327 7,621 23,074 2,813 30,495 1% 21,069 ’ k,011° 2991

Extreme Gage Extreme Second Feet — 1941 ;‘"B: Acre Feet
Month |  Feet — 1941 High Low Foer | Total @ Period 19381941
High Low | Day Day 1941 1941 Averag Maxi

Jan. 5.35 11 W8 ¢ 1 2 2.0 122 81.7) 122 61.5
Feb. 5.82 27 205 [# 11" Al o931 5,170 9,153 13,800 5,170
Mar. | 8.56 3.52 | 17 9l 1002 3.0 398 24,450 30,683 34,600 | 2k 450
Apr. 9.93 7.50 | 27 1,420 l2] 6hk 920 54,800 50,100 54,800 | 45,800
May 8.70 3.67 | 25 1,050 18 0 Thb 45,800 43,867 46,100 | 39,700
June 9.10 7.32 | 2k 1,200 1| 646 860 51,200 52,950 54,300 | 51,200
July | 10.37 7.58 | 28 1,460 5| 721 | 984 60,500 59,475 60,700 | 57,000
Aug. 10.75 T7.71 | 13 1,520 16| 6712 960 59,000 58,475 61,000 | 55,000
Sept.| 10.68 21 1,510 29|12 3.0 | 702 41,800 42,275 45,600 38,200
Oct. 7.39 2 592 [ 1lr 3.0 | 273 16,800 20,900 27,300 | 13,100
Fov. 7.25 16 554 # 1t 3.0} 134 7,960 9,698 13,000 5,630
Dec. 9.73 13 1,200 | 5]t 3.0 192 11,800 10, 6h2 ' 13,600 8,440

bearly| 10.75 | 1.520 0 524 379,402 | 388,299.7| M2,792 |%6,622

% Bstimated. * Partly Estimated. % And Other Days.

€ The .average, marimm and winimm discharges for Janmery through May sre for the period 1939.1941.

DIVERSIONS FROM THE RIO GRANDE
BETWEEN AMERICAN DAM AND INTERNATIONAL DAM
Near El Paso, Texas :

tion in
Pwo gmall diversions on the American side and nons on thé Mexican gide were made in this sec

1941, either directly from the Rio Grande, or from the American Canal. From information furnished by the
Amari'ca.n Smelting and Refining Company and the Globe Mills, Inc., and from frequent inspectlons, It 1s es-
timated that the Smelter diversion averaged 1 second foot and the Globe Mill averaged .5 second foot. Thus a
total of 1,086 acre feet were diverted.in 19hl.
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DIVERSIONS FROM THE RIO GRANDE

INTO THE ACEQUIA MADRE (MEXICAN CANAL)
Near Juirez, Chihuahua, Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

This canal diverts vater from the Rio Grande at the International Dam at Juarez, Chilmahua, 2.1 river
miles belov the American Dam at El Paso, Texas. The gaging station is an ‘open channel rating station with
water-stage recorder located 1 mile belovw the head of the canal and a few hundred feet above the first spill.
wey on the canal. In 1941 water passed through this epillway on May 31 only.

The record is based upon 137 current meter msasurements at this station during the year, 61 by the ¥a-
tional Irrigation Commission of Mexico,50 by the Mexican and 26 by the United States Section of this Commis-
sion. Computetions by shifting channel methods. 1941 records good. This record began in Juns 1938, when
the American Dem begen operating. .

In 1941, 47,334 acre fest wers distributed to 16,880 acres of land irrigated in the first unit under the
canal vhere a diversion duty of 2.80 acre feet per acre was obtained. The remainder of this water from this
canal vas used, together with drainsge water (which entered the canal at the lower end of the firat unit) to

. irrigate lands farther down the canal.

The average anmal evaporation from standard United States Weather Buresu pan in this region is epprox-

imately 95 inches per year. See evaporation records elsewhere in this Water Bulletin.

Mean Daily Di-chirze in Second Feet 1941 — Annual and Period Summary

'Day Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 0 3} 19.1 69.2 196 140 191 152 154 <) o )
2 0 3} 21.5 78.0 198 158 181 128 154 (] 4} [¢]
sl o 5} 23.0 8k.0 | 193 177 186 128 165 [+} [+ 0
4] © [} 23.0 92.2 | 179 168 175 135 156 [} [ (]
5| o [+} k. 82.6 | 193 156 182 17 150 0 [4] [
6| © 0 1277 5.5 | 188 156 175 158 162 0 [} 0
7] o 4} 14.8 81.6 { 200 197 175 159 173 0 0 [
8} o 5} 1.1 68.5 | 188 20k 179 171 177 0 0 [}
9| o 0 15.9 68.9 | 203 185 164 193 163 0 '} [+]

0] o 0 18.7 69.2 | 163 168 161 168 159 0 0 0
1n| o 0 19.4 80.2 | 208 172 160 222 154 [} 0 [}
12] o [4 16.2 70.6 | 191 155 181 190 1hh 3} 0 0
13} © 0 15.9 .9 | 199 158 139 57.9 | 158 0 [ 0
14 o 0 17.3 7.7 194 156 76.3 81.9 4k [+] [ ]
1] o 0 17.3 .9 | 196 145 171 135 146 3} [*} (]
18] o 3] 16.2 75.8 | 201 155 199 21k 150 0 s} [
17 (4] (] 65.7 83.7 213 i7e 167 160 154 [¢] [+] (]
8] o 0 21.2 78.0 | 236 160 162 113 1k9 0 o 1}
18 (] 1} 17.0 82.3 241 160 164 163 149 (4] [+ o
20f 0 1] 18.4 71.7 | 205 155 161 129 161 0 0 0
21 4 [¢] 21.2 | 180 218 188 177 179 126 0 [¢] 0
22 2} 0 2.7 | 220 210 17h 208 12 1} 0 [} 0
23 o o 20.1 | 185 170 169 77 kg 0 ] [} [}
24 0 5} 19.1 | 156 109 177 167 138 [1} 1] 0 [+]
25 1} 3} 15.5 | 131 83.7 | 198 156 167 0 0 0 0
26 3} 0 10.9 | 145 154 186 165 176 [} 0 [ 0
27 0 [s} 12.0 | /230 17.0 | 190 W7 165 [+} 0 0 [}
28 [} [+} 9.2 |13 171 188 160 169 [ [} 0 [}
29 0 8.8 | 21k 156 186 172 162 0 1} 0 [+
30 0 12.7 |- 201 19 191 184 169 o 0 1} 0
31 0 9.9 | eee 161 175 0 0

[Sum 0 » 265 5,10 %,815.8 ) 1)
oo 565.6 > 5,607 ' 5,223.3 3,254 o

Rainfall Extreme Second Feet — 1941 |Average Acre Feet
Month orma " Second A "
Average 1;424 Nl High | Low Feet Total Period 1938-1941
190 1941 | Day Day i 1941 1941 Average | Maximum |Minimem

Jan. 52 38 4] [ 0 0 )
Feb. .65 .29 0 [ [ [ 0
Mor. 1.72 3k )17 165 28 2.1] 18.2 1,120 2,115 5,540 1,120
Apr. .92 .30 21 279 1 25.7| 108 6,440 6,050 11,720 6,040
May 1.35 J7 )1 28 o |82 11,200 9,098 13,000 | 11,200
June 5 b 9 227 20f 130 |11 10,200 11,005 12,100 9,760
July 1.34 1.9 | 22 297 14 16.2] 168 10,360 9, 10,360 7,910
hug. 2.76 1.67 | 16 396 13 o | 155 9,550 7,768 9,920 5,200
Sept.| 3-62 1.32 3 311 222 o 108 | 6,ks50 5,385 9,710 2,240
Oct. 1.37 .85 o 0 154 328 6.3
Hov. -3 ko . ° 0 0 o o
Dec. .56 A1 0 0 0 0 - 0
Yearly| 15.99 8.36 396 0 76.4 | 55,320 50,763 60,558 | 55,320
Acreage Irrigated on the First Unit Only. 16,880 #15,980 4 17,09 $13,967
Moan Acre Feet Per Acre on the First Unit Only 2.801#3.15 $ 3.90 ¢$ 2.8
Aversage Rainfall in Inches - T 159914 8.36 [$15.99 [43.88

% And Other Days. # Perlod 1939-1941. $ Period 1924-19k1.
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DIVERSIONS FROM THE RIO GRANDE l,N THE EL PASO VALLEY OF TEXAS
‘ Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

_The lov vers made for use on lands in the E1 Paso Valley of Texas, lying
between the American Dem and the Fort Quitman gaging station. )

The diversions were measured for the 67,446 acres, or 98.7% of the total area. This area lies above
the lover end of the Hudspeth County Conservation and Reclamation District Mumber One. These water measure.
mont and acreage rocords vere furnished by the El Paso office of United States Bureau of Reclemation. ¥or
the 864 acres, (or 1.3% of the total area) lying below the Budspeth District and sbove the Fort Quitman gag- -
ing station, the diversions were estimated. ’ :

‘From the groes diversions into the Franklin Canal below the Leon Street Wasteway and from the Riverside
Canal, there has deen deducted the water spilled back to the river at 3 points, viz: 9.0, 19.0, and 26.1
ver miles below the Americaen Dem at Xl Paso. There is considerable re-use in this area of drainage and
mjﬁ water from within the area. Final drainage water returns to the Rio Grande. This record began July 1,
1938.

The average snmual evaporation from: 1 W B pen in this reglon is approximately 95
inches per year. BSee evaporation records elsevhers in this Water Bulletin. :

i3

Mean Daily Discharge in Second Feet 1841 — Annual and Period Summary

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

15 125 35 525 927 939 876 51 125

19k 769 708 634 899 855 908 78 165 198
. 209 73k 645 668 921 801 775 219 150 105
258 901 665 72 267 880 999 61 154 176
303 775 796 669 782 973 1,013 181 174 191

2ko 806 736 T08 9y 887 816" 2l 232 236
175 971 730 689 996 830, 858 226 215 219
153 955 610 710 | 1,143 889 883 217 198 16k
152 1,056 688 722 959 867 1,016 263 215 210
139 917 655 707 893 674 805 223 193 331
134 859 671 769 8h7 675 85k 339 253 317
126 834 9kl 756 1,041 751 834 111 263 187
127 752 793 812 1,050 707 801 20k 311 296
121 1,134 72 828 | 1,078 636 730 243 96 61

375 1,006 [ 917 825 | 1,198 718 782 251 359 258
155 983 865 882 | 1,129 676 715 208 280 225
288 932 821 816 1,106 710 657 343 322 264
536 1,001 823 8u7 1,135 883 685 281 267 237
7 954 809 926 | 1,049 889 568 301 243 225

321 1,008 747 [ 3,139 [1,058 | 933 515 27 216 205
339 1,063 861 9k2 1,128 889 153 325 253 118
bk 1,114 625 | 1,032 | 1,199 879 159 32k 236 20

96
105
1
100
[4
[}
[
o
[
1
9
21
b7
3h
20 340 1,015 768 8ok 1,139 638 800 268 419 59
2k
k5
18
122
116
123
121
126
125 571 1,065 575 | 1,037 | 1,12k 799 w1 360 222 10

T L Y L L CEEE T CT T | CTN N e g

§ *ggooo ooooo|lecoo|ooooo OOOPungg

18 538 787 | 560 | 1,074 | 1,094 8ls 167 33 | 216 8
101 553 713 316 1,065 1,063 936 20k 3%0 145 6
129 742 564 372 1,094 933 951 59 295 285 &
131 677 698 369 8h3 902 892 11 226 172 2
5712 835 435 901 | 1,110 912 b7 191 232 1
772 833 565 935 903 885 5 b 19% 0
7351 515 88k | - 723 1 0
1,875 26,839 25,071 25,523 7,015 7ok
10,883 21,045 30,997 17,906 7,205 .
Moath Rainfall SExtreme Second Feet — 1941 é::np Acre Feet
Average | Normal High Lov | oo | ol Period 19381941
1941 1941 | Day Day 1941 1941 Average | Maximum |Minimum
Jan. .52 38 | 30 10 [%8 0 12.9 793 264 793 0
Tob. .65 .29 | 18 we |45 0 66.9 3,720 8,673 12,200 3,720
Mer. 1.72 -3k 30 772 14 121 351 21,600 29,933 34,200 21,600
Apr. .92 -30 14 1,134 27 564 895 53,200 51,267 53,200 s
Moy 1.33 47|12 ohk 26| 316 679 1,700 43,200 45,000 | 41,700
June Bl . 21 1,139 1l 525 836 49,700 50,400 52,400 | 49,100
July 1.34 1.9 | 23 1,199 4] 267 |,000 61,500 55,125 61,500 | 4h,200
Aug. 2.76 1.67 5 973 | 636 823 50,600 54,150 57,100 | 50,600
Sept . 3.62 1.32 9 1,016 28 n 597 35,500 34,500 ko,700 | 22,500
Oct. 1.37 B | ek 360 31 1 226 13,900 20,250 25,700 | 13,900
Rov. 43 Ao 1 - kg6 1 125 240 14,300 13,340 17,000 9,960
| Dec. .56 A1) 10 331 %30 0 152 9,370 10,The 11,800 9,370
Yearly| 15.99 | 8.3 1,199 O |42 | 355,883 | 371,84k | 394,300 |355,883
Irrigated Acreage 68,310 65,569 68,310 | 61,751
Mean Acre Feet Per Acre ' 5.21 #5.65 #6.05 |#52
Aversge Rainfall in Inches 15.99 $ 8.36 $15.99 | ¢ 3.88

4 And Other Days. ¢ Period 192h-19h41. © Mean Dally Extreme. # Period 1939-19k1.
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DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL EXTENSION BELOW THE POWER PLANT
Near Eagle Pass. Texas, Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

mwacmum.umrwwummmtimmmmm into Texas at a point 17.4
river miles below the International bridge between Del Rio, Texas and Villa Acufia, Coahuila, and 711.0 river
miles below the American Dam at X1 Paso, Texag. The tail water from the pover plant retwrms to the river
sbout 32.2 miles farther downatream. :

" e Maverick Canal Ertension begins at the pover plant about 9 miles northvard from Eagle Pags, Texas.
The water-gtage recorder is located on & wooden pile tridge about 1 mile below the headgate. Meter measure-
ments are from bridge. Irrigation first began from this canal erxtemsion in June 1938. Records of ceansl dis-
charge began April 1, 1939, and extend to December 31, 19h1.

From this canal extension in 1941 there were 11,351 acres of land irrigated, northward end southward
fron Eagle Pass,as indicated in the table below. Under the Maverick Canal sbove the power plant the Maverick
County Water Control snd Inprovement District reported that in 1941 the cultivated area wes 6,680 acres, of
which 4,753 acres were irrigated.

Aual) amounts of waste water from this canal extengion reach the river below the Eagle Pass gaging sta-
dom. :

The age anrmal poration from natural water eurfaces in this region 1is spproximately 65 1inches
per year. Bee Water Bulletin Fo. 5, page 58.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

o

[Day[ Jan. | Feb. | March | Aprit | May | June [ July | Aug | Sept. | Oct. | Nov. | Dec
1| or.4| 16.0 62.2 62.5 54,1 51.8 |* 70.1 ] 109 107 111 |® 162 | 17%
1 2| 95.71 156 62.3 62.1 5.6 51.8 {¢ 67.8 | 101 64.8] 119 |* 17h | 1TM
s8] 95.2] B2 62.3 72.8 26.5 57.9 65.5 93.0 1.3 98.02 182 1 177
4| 950 55.3 78.0 79.8 26.7 53.0 67.5 92.5 18.4 96.81 183 | 176
5| 100 [T 90.8 80.1 33.9 51.4 81.6 92.3 88.81 118 182 | 176
6] 96.5 Iy L4 90.1 81.0 33.7 | ‘51.8 93.5 92.2 106 113 182 179
7] 95.2 4.4 89.4 76.9 34.6 51.3 95 92.5 108 117 182 192
s8] 96.9] w1 90.1 741 38.9 52.1 | 105 92.8 106 121 183 | 176
9| 96.0 | Lk 91.2 76.1 ho.h 51.2 | 112 92.6 106 131 183 | 17k
10] 95.b 1 ik 90.1 3.6 47.0 50.7 | 114 92.6 106 137 181 | 173
1| 9.3 bk 91.2 4.8 49.8 k9.8 { 105 91.7 105 13 182 | 17
12 | 100 Ls.4 90.1 3.4 50.1 51.0 | 112 91.5 105 138 173 | 17
181 96.01 43.6 90.1 76.6 50.0 60.8 | 115 91.h 105 135 71 | 173
w| o bbb 85.6 86.5 50.3 62.8 108 91.3 106 136 172 188
15| S4.6| W9 82.6 86.1 50.3 61.7 99.0 91.6 105 129 72 | 181
6] 97.0] k4.8 85.5 88.6 50.3 59.9 91.4 91.6 104 133 185 | 179
17} k2| k9.6 63.2 83.0 50.5 6.0 9l.7 93.4 10b 130 178 | 163
8| ou.7| 953.1 41.8 Th.k 52.0 65.1 | 102 98.8 92.1| 129 175 | 158
19 | 100 53.1 41.8 7.7 52.6 7h.6 | 101 98.8 88.61 14k 165 | 157
26| 96.4 | 57.k b1.8 80.7 52.5 4.6 | 101 91.4 71.2] 123 163 | 155
21| o941 | 61.7 L.y 76.1 Lg.2 TH.2 | 101 97.9 55.3| 114 165 | 162
2% 93.6] 61.8 414 70.6 5h.2 75.9 99.3 | 105 72.6| 148 176 { 158
28] 95.61 61.5 4.4 79.2 54.8 4.3 98.k | 105 99.1| 146 187
24| 94.6| 61.5 8.3 79,5, 58.2 Th.b 97.9 106 99.4 1ko 163 161
o5! 9k.2| 61.8 62.6 79.7 59.0 Th.4 97.% | 106 98.1] 1hk 159 | 166
26| 99.6| 61.6 62.3 89.2 58.4 7.5 | 101 106 92.3{ 152 167 | 162
27l 1.8} 61.6 62.0 87.3 58.3 75.2 | 102 106 98.1| 146 191 | 164
28 |7 1kyg | 61.9 62.6 70.3 57.3 75.7 | 105 106 113 F 148 175 | 167
29 |+ 14.9 62.9 60.9 58.0 Th.7 | 109 106 1nr o150 173 | 1
0] 15.2 62.9 56.4 58.8 |2 2.4 | 203 106 11 r o155 9k | 163
31 16.5 62.3 60.1 11 107 158 164
Sum 370 2,290. 1,893, 3,037.9 %,096.8 5,262
2,631.9 2,130.3 1,516.1 3,026.9 2,758.1 5,280
Moath Rainfall E Second Feet — 1541  |Average Acre Feet
wooge [ e [ W [t | [ o reied__ o5 o0
1941 1941 | Day Day 1941 1941 Averag Maxi Minimum
Jan. 1.99 .87 8 102 29 k.7 84k.9 5,220 3,733 5,220 |r2,1k0
Feb. 1.27 73 & 62.4 3 12.3 | 18.9 2,720 2,8h0 3,680 |®2,120
Mar. | 1.90 9k 1 92.3 | 17 36.6 | 68.7 4,230 3,487 5,080 |=1,150
Mpr. | 2.92 1.59 26 100 22 25.6 | T76.3 4,540 4,140 4,5k0 3,430
May 2.26 3.21 31 60.5 13 25.6 48.9 3,010 2,960 3,030 2,840
June | 1.08 2.46 29 77.6 5 26.0| 63.1 3,750 b, ko7 5,300 3,750
July | 2.53 1.97 31 121 3 28.9 | 97.6 6,000 5,267 6,000 4,510
Mg, 1.18 1.57 1 118 20 87.4% 98.0 6,0%0 4,647 6,030 3,480
Sept.| k.54 2.83 27 116 4 10.4 91.9 5,470 4,973 5,470 4,600
oot. | 2.29 1.62 3 190 15 3.2 | 132.2 8,130 6,333 8,126 5,130
Fov. 3k Th 27 199 21 52.3 | 176 10,470 6,657 10,470 i,170
Dec. 35 1.26 1 196 1 72.0 { 170 10,400 6,970 10,400 L,
Yearly | 22.65 [|19.79 199 10.8 | 96.6 | 69,970 56,414 69,970 | uk,950 |
Irrigated Acreage 11,351
Mean Acre Feet Per Acre 6.16
Average Rainfell in Inchee . 22.65 $ 19.79 $ 29.27 ¢ 11.80

Period 192k 19k1. * Partly Bstimated. 2 Estimated.
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DIVERSIONS FROM THE RIO GRANDE

ON THE UNITED STATES SIDE BELOW RIO GRANDE CITY STATION
Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

Diyersions from the Rio Grande for irrigation are made here almost entirely by pumping. 92.2% of the
water diverted wes measured at the dlversion point. The remainder was esiimated. A very small part of the
mesgurenents vere made by plant efficiency and power input; othervise measurements were by Venturl Meterse,
open charmel rating stations, and Deflection Meters developed by this Commission. There is somes re-use
within the area of drainsge water from the area. Drainage water from this area does not return to the Rio
Orands. During the yesmr 39,034 acre feet of water were diverted and used on the new Willacy County Irri-
gation District, where 58,329 acres were cultivated, of which 31,924 acres were irrigated. The cultivated
area and water diverted to Willacy County are all included in the tables belov. During the yeer 6,316
acres vere cultivated in Starr County below Rlo Greande City geging station, - of which 1,100 acres were ir-
rigated from the Rio Grande. In the meximms, minimum and normal figures below there have been included
estimated amounts representing Starr County, year by year, from 1922 to 1941, inclusive, as well as the
actual figures as collected each year for Hidalgo, Cameron and Willacy Counties.

The cultivated areas shown here are all supplied with irrigation facilities. More than one crop per
yoar 18 often growvn on some of the land. The area astudlly irrigated this year was 56.8% of the cultivated
area. The average annual evaporation from natural water surfaces in this vicinity is approximately 55
inches por year. See Water Bulletin Fo. 5, page 58.

Mean Daily Discharge in Second Feet 1941 — Annual and Period Summary

Day| Jan. | Feb. | March | April | May | June [ July | Aug. | Sept. | Oct. [ Nor. -
1 76 430 90 357 28 7 292 1,822 2,006 807 556 | 1,392
2 211 | 642 23 615 8k 239 322 1,505 2,398 593 511 | 1,275

2R R B R E| 5| B|E| B B
M 3 T4 96 1ho 196 168 ez | 2o | 20320 172 | s | Lk
8] a7 79 401 2 37 273 23| 1,269 | 1,640 517 936 640
7 153 116 295 170 164 126 | © 537 1f;h5j 1:519 832 | 1,021 4ok
o] B 2 OW oM 3| B v nEl 2 s B

0] aw| 20| 55| 686 5| S0l 699 | ee| wer|a060! 602
11 133 89 575 735 54 641 802 | 1,068 363 372 | 1,012 274
12 65 131 ks 183 157 635 k20 1,393 485 328 867 412
18 875 27 165 117 311 238 115 1,620 . 6L9 821 1 1,270 182
14 354 9k 501 490 24k 209 b7 1,79 568 999 | 1,615 191
15 278 118 230 u97 211 200 508 | 1,526 | 1,517 | 1,238 | 1,160 558
16 609 38 58 691 209 590 763 996 1,319 920 309 338
17| 59 759 505 | 1,171 W31 1,006 | 1,160 873 "90k 453 | 1,366 502
18 307 678 90 [ 1,223 213 | 1,318 | 1,364 | 1,905 | 1,300 325 | 1,685 600
19 22k 509 9 730 1,121 728 654 1,933 638 246 | 1,613 Th8

20 546 475 1k 272 | 1,247 224 22 | 1,672, 299 576 | 1,463 21"

21| 1,128 220 2 956, 822 38| 1,760 | 2,033 191 857 | 1,079 9k

22 961 2 2| 1,212 9 23] 1,72k | 2,276 591 906 626 279

23 997 2 9 1,111 1kl 75 1,678 1,273 825 708 505 431

24| 1,086 2 202 912 333 150 1,655 972 1,118 616 Th6 316

25 525 15 213 835 76 259 | 1,719 | 1,765 | 1,223 751 | 1,102 109

26 186 9k 213 309 117 390 1,596 | 2,259 943 833 | 1,uk9 673

27 hi2 |- 125 11h 2 175 359 955 | 2,h70 Thl 970 6221 485

28 37| 238 6 2 233 384 | 2,020 | 2,131 529 777 | 1,559 | 208

29 67 138 22 60 260 2,306 1,936 535 837 | 1,333 798

i 2 ® Bl viiglis] ] B2 S

31 3 3 135
= 5,825 14,782 10,538 147,889 20,219 16,960

11,688 7,110 7,377 - 30,262 35,640 30,042

Moath Rainfall Extreme Second Feet — 1941  |Average Acre Feet

> n Second : -
Average ];lz;ﬂ::l High Low .F.:': Total Period 19221941
1941 194i | Day Day 1941 1941 Normal Maxi Mini

Jen. 5.30 1.5 | 21| 1,128 5 3h 377 23,200 37,615 71,100 | 7,700

Feb. 1.53 1.04 17 59 322 2 208 11,600 60,536 134,160 6,960
Mer. 373 | 139 | 5 696 %21 2 229 14,100 | 77,991 156,180 | 14,100
Apr. .05 137 | 18] 1,223 6 2 493 29,300 65,076 119,150 | 29,300
Moy 2.3312‘ 5.153 2lg 1,2:; i 28 ;ﬁ ;‘3,_6{38 gg,izg 1;2,;23 ‘{’;1,8
June . 2. 1,3 T
July g 2.16 | 29| 2306 13| 115 976 60:000 51131!. 105;120 101010
Aug. 1.68 1.71 27 2,kk70 10 491 1,540 95,000 68,202 113,000 | 19,130
Sept.| 3.83 .98 9| 2,467 21| 181 1,19 70,700 46,530 110,130 | 8,020
oct.. 2.93 2.5 | 15| 1,238 5| 172 652 40,100 55,314 102,000 | 21,430
Nov. 55 1.37 | 18] 1,685 6] 309 |1,000 59,600 47,311 96,840 | 11,510
Dec . 2.09 2.10 1] 1,392 | 21] 9 Sk 33,600 33,960 103,150 | 10,0

';‘:1’ 38.84 | 26.13 2,470 2 653 k712,500 | 653,651 914,600 k72,500
Average Acreage Cultivated below. Rio Grande Clty 457,519 | 342,284 504,910 {216,300
Mean Acre Feet Per Acre 1.03 1.91 2.68 1.03
Average Rainfall in Inches 38.84 26.13 38.84 16.68

¥ And Other Deys.
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DIVERSIONS FROM THE RIO GRANDE INTQ THE RETAMAL CANAL

Near Rio Bravo, Tamaulipas

The Retamal Canal vas constructed by the Flood Control Works Commission of the Lower Rio Grande Valley
of Mexico. During floods this canal is used as a floodway. It empties imto Culebrén Lake-vhich serves as
& reservoir. The gpilivay at Culebrdn permits £1lood water to escape to the Gulf of Mexico through Floodway
¥0. 1. In combination with Culebrén Lake the Retemal Oanal is used in irrigation.

Retamal Canal has a cepacity of ebout 7,000 second feet. Its intake is 24.0 river miles belov the
H1dalgo-Reynoaa bridge near Eidalgo, Texas and 1,108.8 river miles below the American Dam at X1 Paso, Texas.
Ml,owfnthlmitlintmtmuaomdwnh-dmo.9ulebelovvhichmumal gages vhere
ange are taken as aften as required by the variations of flov. These gages were installed Sept. 1, -
19%9. In July 1940 a wvater-stage recorder vas installed at this point. Measurements are made by current
notu'duringlwnoumdbyﬂoatsdm-ingnmd-.mmbo]mmbuoduponbwbym
m:ngmrm-mdmlwrnﬁngm.mrlovroomﬂlofthiscmlbom&pt-berl,1959.&.19&1
r;ordisonl:fur. Bocause of excessive rainfall in the region, there was no irrigation from this canal in
19k1.

Moan Daily Discharge in Second Feet 1941 —  Annual and Period Summary

[Dey] Jam. | Feb. | Morch | April | May | June | July | Aug | Sept. | Oct. | Mov. | Dic.
1| 293 23.6 0 0 31.4] 103 84.8 0 o | 2,090 [ 243
2| 212 19.3 0 0 19.% 81.6 60.7 0 0 | 2,040 0 253"
s{ 250 0 0 o |1,490 66.7 36.0 25.7 o} 2,100 0 2h3
4] 223 0 0 o |2,020 63.9 0 34.6 o | 2,220 | 473 235
5| 217, Y o o 12,150 63.9 0 11.3 01 2,330 | 579 235
€| 205 0 © 0 | 1,530 126 0 0 0| 2,50 | 509 235
7] 193 0 0 0 802 146 0 o o | 2,610 | 466 235

8| 1715 0 0 0 243 11k 0 0 o | 2,700 | w5 [
o} 170 0 [ [ 155 84.8 [} [ o 2,520 | Lok 0
10| 160 0 0 0 1. 69.9 0 0 0| 2,340 | kek 0
1] 151 0 0 0 91.5 53.7 ) 0 2,050 | 2,270 | b17 [}
12] 146 [] (] (] 81.6 53.7 o o 2,740 | 2,330 | Wy [
18] w1 0 0 0 75.6 9.1 0 0 2,800 | 2,h20 | Lok 0
ul 9.2 0 0 0 T2.7 53.7 0 o 2,690 | 2,570 | Mok 0
1] 126 0 4] o 63.9 72.7 [] 1] 2,130 |. 2,470 | W17 0
16| I8 (3 ) [ 0.7 B (3 [ 1,716 | 2,70 (7
17 0 0 0 0 55.8 51.2 [ o 1,430 | 2,300 | 396 [}
18 0 0 0 0 51.2 51.2 0 [ 1,360 | 1,940 | 396 |- o
19 0 0 [ 0 k9.1 53, 0 [ 1,7% | 1,110 | 385 0
20 o 0 0 0 k9.1 55.8 [+ 0 1,90 | 1,070 | 378 0
0 [ [ 0 55.8 65.9 0 ) 2,560 | 1,0h0 | 367 [
2 0 o 0 0 78.8 91.5 0 0 2,840 | 1,010 | 360 [
o3 0 0 0 0 1,1 11 0 0 2, 858 | 367 0
24 (] ° 0 o 107 136 ] (4] 1,760 o 3% 207
o5 [ 0 0 0 95.3| 155 [ 0 0 o | 33 5
26 0 0 0 0 75.6] 155 0 [ [ o | 293 The
or| 18.7 0 0 156 72.7| 160 0 0 615 o | 2m0 The
sl 915 0 0 351 2.7 0 o 2,260 o L2 720
20l 579 [ 151 81.6 ua 0 0 2,420 o] 2% 710
| 512 0 53.6 87.6! 107 o 0 2,260 o | 2u3 696
1| 233 0 95.3 0 0 0 703
K 711.5 T 2,760.7 9.6 47,388 6,924
3,209.8 0 10,143.4 181.5 38,235 10,493
E E — 1941 |Average Acre Feet
) Gage Second Foot — 1941 _|Arenit
Month | Fest — 1941 High Low Feet Total Period 1939 .1941
High | low |Dsy Day 1941 1941 Average | M Minimum
10k 6,370 4,230 6,510 2,090
Jan. | 66.24 1 301. 4 8 d ,3'65'1 .252 LU 5.1
ool B # * % 8 ; 0 o’ o 10,050 20,100 °
£ £
:;: 66.54 28 38 | # 1} 23.7{1 1,80 5,855 10,300 1,k10
May 73.39 | 63.88 6l 2,2u0 2 17.3| 321 20,120 22,860 25,600 20,%
June | 65.58 | 6.7 | 28 170 12 k7.0 92.0| 5,480 15,640 25,800 5,
July | 65.05 1 95.31 4 0 5.9 360 1,290 2,220 360
Aug. | 6457 b 53,7 0 2.2 138 7,769 15,400 138
Sept.{ T5.30 22| 2,900 $ o 1,270 75,850 k2,270 75,840 | 3,970
oot. | 7h.B0 8| 2,730 |# o j,5% 93,990 56,963 93,990 | 35,000
ov. | T1.46 Kl 1,630 |¢# 0 350 20,810 17,217 23,300 7,540
Dec. | 68.01 26 e | # o 223 13,730 12,267 20,000{ 3,070
early| 75.30 2,900 0 309 |238,333.1| 196,683 238,333 | 227,189

# Various Days of the Month.



MUNICIPAL WATER USES

h}ovmmnubmdmthhﬁmumthmmtsdmmmmmn-
1pu1um1butionmormqnltmanlmthomo&\nhmthamudm:undluunudu.m
Dol Rio water supply cames from Sen Felipe Springs, the others from the Rio Grande. The municipel and in.
dnstrial water supply for the El Paso area in Texas and CA. Juares in Chiluelma oomes from deep wells. (Bee
Outfalls from Deep Wells, page 11 of this bulletin.)

In Acre Feet

On The United States Side

Del Rio Eagle Pass Laredo
o momtn ¥ Period 1951-19h1 Period 1932-19k1 Period 1931-19k1
94 Average | Meximm [Minimm 19k1 Normel [Maximum | Minimom 9 Normal | Maximms Mintmm.
Jamuary 72.0] 67.8] 97.5| u5.5] u9.3] u8.3[ éu.2| 37.7} 188.1] 167.7| 192.0f 148.0
Fehruary 64.5] 60.6] 77.9| 46.0] 8.0 h9.7| 643 k0.2] 188.0 179.9| 21.0( 159.0
March 8.7 80.1 92.kf s53.8] 5.4 skl 66.7) 38.6( 162.ki 203.0f 241.0 162.k
April: Al o102.4) 118.4)  79.8] 2.8 68.1] 83.9] 60.3] 1h5.5| 248.0|. 30k.0| 145.5
May 130.8| 113.8| 1u8.7| 81| 6.7 63.8] 76.3| 55.4] 19h.6| 243.8| 3ok.0| 19k.6
Jane 163.6] 131.7| 163.6] 92.5 T9.2| 76.4f 92.6] W9.%| 199.7| '275.7| 332.0] 182.0
July 172,30 139.2| 172.3| 101.1] 92.8] 8k.1] 106.0[ 61.2] 209.1] 286.6] 327.0( 209.1
August 1} 12k.o| 187.1| 79.8] 104.8] 89.2] 10k.8] 69.5] 265.2] 303.0{ 352.0 225.0
September 126.3| 110.2] 152.3] 65.1] 90.5| 79.8] 98.6] 51.2| 298.7| 264.5] 309.0| 212.0
October 101.7{ ok.5] 104.2{ 70.5] 92.1| 65.8] 92.1] 3h.9} 207.5] 227.2] 290.0| 1iT5.0
Novesber 92.0 68.5 92.0 59.3 99.9 59.0 9.9 39.9] 213.8] 217.k| 270.0{ 17h.0
December 88.9| 63.5] 88.9] 51.9)  58.8] 50.1| 6.7} 35.1| 197.7| 176.8| 213.0| 1k0.0
Yearly 1,407.3(1,239.7]1,69%.0]1,006.0] 889.9| 789.0] 91k.0] 673.0{2,450.3{2,795.6]3,066.0[2,W8.0).
. Roma Rio Grande City
Month 191 Period 1931-1941 104 Poriod 1931-1941

. Normal Maximm Minisom o Hormel Maximum Minimmm
Jamary 19.9 10.5 19.9 9.5 19.0 1175 20.9 13.2
Februery 19.9 9.7 19.9 8.6 16.9 17.5 21.2 12.3
March 19.9 9.9 19.9 2.9 19.9 21.9 C 276 18.6
April 304 10.5 30.4 2.8 29.5 2h.6 31.7 20.6
Yoy 23.5 1.2 23.5 b3 30.9 28.1 36.8 23.8
June 22.5 13.7 22.5 4.1 28.6 28.9 9.6 23.2
July 9 1k.8 ggs 4.3 35.1 30.3 35.1 23.8
August A 15.2 A L3 7.7 . 30.3 k7.7 21.2
Septenber 25.4 1h.0 25.4 4.1 30.9 23.4 30.9 16.3
October 29.8 10.8 29.8 2.9 31.3 22.h 31.3 b
Kovember 26.5 10.2 26.5 2.8 23.6 17.9 23.6 1k.3
December 22.8 10.1 22.8 2.9 20.3 17.2 23.2 12.8
Yearly - 304.9 143.6 30h.9 53.6 333.7 280.0 333.7 235.0

. Brownsville
Month | 1932| 1933 | 1934 | 1935 | 1936 19371 1938 | 1939 | 1940 | 1941 | Normal | Maximum | Ninimm
Jan. 72.4 710.0 | 61.0] S8.7] 65.1 61.2.;] 87.1] 60.3] T2.3] 1121 72.0 112.1 58.7
Febd. gzg 61.5| %9.3| sh.6| 6.6| 57.3 101.9] 62.0| 96.1| 102.5 Th.b 102.5 5h.6
Mar. M 9.1 ] 70.0] T7.8| 76.2] 66.4 115.1 96.9] 102.6] 111.h 89.0 1i5.1 66.2
Apr. 2. 87.5) T77.1{ T1.7] 75.6| 81.9 12.1] 95.8] 118.9] 135.5 95.6 133.5 1.7
May 96.71100.7 | 80.3] 78.9| 73.1|. Bo.4 10h.3| 8k.2| 102.7 5 93.0 128.5 3.1
June 117.2 92.0 | 102.2| 68.0 87.5! 96.4 110.8] 95.4 128.8] 113.8] 101.2 128.8 68.0
July 109.8 92.3 | 89.8] 91.6| 78.k| _ 88.7 1uk.8] 121.5{ 19.5| 132.2} 111.9 152.2 8.k
Aug. 111.] 8.0 90.7] 100.2| 89.5| 108.4 1u2.4 101.7| 188.0| 1BW.7{ 119.7 188.0 80.0
Sept. 4.1 W3 | T2.0] 67.%| 68.5] 102.3 9L.8 8h.8{ 153.0| 125.2| - 88.5 153.0 k4.3
Oct. 6.0 67.91 T3.2 71.0l 66.3] 101.5 108.0] 90.3| 130.0]| 118.6 89.5 130.0 66.3
Yov. 98.3 61.9 60.3) 65.4) 62.3] 96.6 92.6] B86.7] 10k.4| 11k.2 8h.3 11k.2 60.3
Dec. 58,2 66.7| 54.9{ 60.0l 60.8] T9.9 62.8] 91.4] 106.2| 108.2 .8 108.2 54.9
Tearly ;088-‘%[903-9 890.8| 865.3] 865.9 |1,020.11,276.7{1,071 .01, 452.5 |,503.9] 1,093.9] 1,503.9 865.3

On The Mexican Side

. Nuevo Laredo

Year 1928 1929 1930 1931 1932 1933 1934 1935 1936
Acre Feet | 1,51B.h [ 1,49.4 965.3 | 1,086.2 | 1,369.h | 1,251.2 | 1,48.8] 1,k02.8 1,343.1

Your 1937 1938 1939 1940 1941 Average Meximm Minimm
Acre Feet | 1,543.8 | 1,702 | 1,545.41 1,563. | 1,571.2 | 1,399.2 1,702.4 965.3

# Some months missing in previous yeera.
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SUSPENDED SILT IN THE RIO GRANDE AND TRIBUTARIES — 1941

The gravimetric percentages of dried silt reported hers were dstermined from mumerous vater samples taken in emall nscked bot.
tles. Two methods of sampling were used.

A. By lowering one open bottle into the water at one or more verticals in the etream croes section, being careful to approach but not
to strike dottom and thus to secure an integrated sempls at all deptha.

B. By amspling in three bottles each at the surface of the streem, one bottls at the mid.point and one bottle at each side, one-sixth
of the vidth from the water's edge. Numerous experiments have shown that the mean of three samples so taken gives 0.908 of the mean
suspended ailt 1n the stremm cross section within ble limits of y.* !

The gravimetric percentages of dried silt were determined from the eemples by two methods:

1. By determining the silt in & single monthly composite which was composed by using from each individual sample an amount proportion-
al to the river flow represented by that sample. (One filtering, drying end velghing each month.)

2. By dstermining the silt in each sample bottla. (One f1ltering, drying and weighing for each bottle.) .

Por visualization and comparison the assumption is indulged here that 1,452 tons of silt would occupy one acre-foot in a reser-
voir bottom, vhich is equivalent to saying that one cubic foot of allt thus situated would weigh 66.7 pounda. See Water Bullstin No.7,
page 63, for deta as to the average density of Rio Grande silt in Elephant Butte reservoir.

| SUSPENDED SILT
Month Tons Nll:lfh' Gravimetric Percentages—1941 Acre Feet at 1,452 Tons Per Acre Foot
Water Silt Samples | Maximum | Minimum Period 1934 to 1941
1941 [ 194 [T | Sumple | Sample | Aversge W e | e T Mk
© B . . ’
_Seapled by U.S. Sectlon I.B.C., Method A. Rio Grande at San Marcial Station 4415504 by U.5. Section I.B.C., Method 1.
J 6k,622,000 116,320 31 180 80.1 188.9 3744 7.8
Februery 91,036,000 564,423 31 620 388.7 288.5 1,027.0 23.3
March 124,662,000 | 943,691 31 757 €49.9 320.6 1,012.0 §5.5
April 175,707,000 590,376 36 336 406.6 752.9 3,760.0 18.6
May 1,350,961,000 | 8,146,295 5k 603 5,610.4 1,558.4 5,610.4 5.8
June 827,832,000 | 2,442,104 33 295 1,681.9 1,253.1 9,322.0 2.4
July 33k,801,000 666,254 31 -199 458.9 1,095.3 6,672.0 0
t 104,370,000 922,631 30 J 635.4 1,917.7 1,710.0 83.4
September 113,911,000 2,801,948 30 2.530 1,984.8 2,659.9 17,4%70.0 156.4
October 299,956,000 4,769,300 32 1.590 3,285.6 889.5 €,520.0 4
Roveabor 252,316,000 878,154 29 378 604.8 154.5 608 7.2
December 129,643,000 220,393 30 -170 151.8 163.1 346.4 30.3
Yeerly 3,849,817,000 | 23,141,889 398 601 | 15,937.9 11,252.4 41,317.6 2,459.7
- Bampled by Mex. Section I.B.C., Method B. Rio Grande at Eagle Pass Station Analyzed by U.S. Dept. Agr., Msthod 2.
January 141,941,000 30,825 2l 266 002 022 21.2 2.2 12k.0 .1
February 165,944,000 31,152 28 162 003 [ .019 21.5 13.0 32.1 2.6
March 15h,725,000 12,234 30 062 002 008 8.4 K 187.9 b7
April 232,127,000 26 360 002 .128 204.3 57.0 20k .3 3.0
May 554,279,000 | 6,124,312 31 1.946 <018 1.105 4,217.8 90.1 b,217.8 31.2
June 9,040,000 1,316,670 1.297 269 906.8 1,358.2 3,801.0 245
July 563,719,000 | 5,082,540 28 2.004 100 .902 3,500.4 1,595.1 7,835.8 95.2
Auguet 567,198,000{ 3,095,198 30 1.034 138 5h6 2,131.7 1,093.6 2,131.7 217.8
September | 1,103,191,000{ 5,288,917 1.1%0 118 479 3,642.5 3,1k6.2 6,008.0 60.7
October 2,284,757,000{ 8,445,746 30 .78 .109 370 5,816.7 1,397.5 5,816.7 190.0
November 697,272,000{ : 443,568 30 e 013 064 305.5 123 .4 305.5 1.3
December 100,418,000 95,812 28 . 056 .006 .02k 66.0 246 8h.1 1.1
Yoarly 7,354,611,000 30,263,640 342 2.00% .002 A1 | 20,842.8 9,757.5 20,842.8 1,768.3
Sempled by Mex. Section I.B.C., Method B. Rio Alamo Station . Analyzed by Mex. Section I.B.C., Method 2.
January 4,231,000 25,642 8 912 [ .606 17.7 5.0 21.8 [}
February 768,000 [5) 7 079 [+] .008 0 a . o
March 1,946,000 61 8 o7 ] .02k 3 8.6 5.4 [
Apr1l 2,932,000 15,622 7 k2 ° 533 10.8 W2 2274 [
May 14,432,000 70,537 9 690 o -89 48.6 53-8 229.7 7.0
June 29,895,000 175,351 8 1.228 ] 587 120.8 89.8 k.0 [
July 3,811,000 ki35 6 264 o 116 3.1 2l.3 73.8 [
August 5,380,000 27,388 8 567 [ .509 18.9 101.6 396.0 [
September 48,034,000 458,718 8 1.k75 [ 955 315.9 115.6 362.9 1.5
October 8,562,000 30,932 8 .629 0 361 21.3 557.9 [
Novenmber 2,147,000 [ 6 [ o o 0 1.5 5.2 o
December 1,798,000 R o 7 0 0 ] ] 2.7 16.1 0
Yearly 123,936,000 809,146 90 1.475 [ .653 5574 542.8 1,198.6 15h.5
Sampled by Mex. Section I.B.C., Method B. # Rio Grande at Roma Station Analyzed by U.S. Dept. Agr., Method 2.
Jannary 200,681,000 191,954 31 397 001 096 132.2 M7 168.7 .
February 191,862,000 98,796 28 272 003 051 68.0 32.3 121.0 -8
March 168,533,000 13,545 31 036 .001 .008 9.3 177-1 1,805.3 S 1.3
April 192,k55,000| 276,255 30 ik .007 243 190.3 7 1,345.0 K
May 960,360,000 | 7,597,393 3 1.399 .066 91 | 5,232 1,k2h.5 5,232.4 88.6
June 994,000 | k,263,824 30 1.439 095 ".515 2,936.5 1,468.3 7,216.0 52.7
July 558,406,000{ 2,943,215 7 1.3% 050 527 2,027.0 1,k.b 9,070.0 J19.3
August 612,156,000 | 4,325,986 3 1.602 279 707 2,979.3 1,315.6 3,251.2 113.2
September | 1,19%,807,000 T,50k4,098 30 1.572 .287 611 5,030k 4,352.9 17,998.0 2.8
October 2,229,010,000] 9,158,215 3 850 .218 11 6,307.3 2,397.5 9,2k1.0 133.0
November 806,121,000 957,882 30 .87 .01k 2119 659.7 150.8 7 ¥
December k27,171,000 124,438 B0 077 .011 029 85.7 66.2 319.0 .0
Yearly 8,369,556,000 | 37,255,601 350 1.602 001 A5 | 25,658.1 13,128.0 30,839.0 2,31%.0
Smapled by Mex. Section I.B.C., Method B. . Rio San Juan Station Analyzed by Mex. Sec. I.B.C., Method 2.
January 83,127,000 187,266 16 1.135 [ 586 335.6 k7.1 335.6 []
February 42,924,000 1k,882 12 128 0 035 2 1.5 10.2
March k6,590,000 55 1 001 [ 0001 T A9 36.7 0
April 85,062,000 75,942 16 k73 o 089 52.3 12.7 52.3 0
May 93,0u4,000 5hk1,011 19 1.280 0 581 6 319.4 1,062,0 1.6
Juns 660,985,000 | 3,574,508 35 987 .ce2 Be6 | 2,3%2.9 591.7 2,%92.9 0
July 197,522,000 30,556 1 ob3 [ .015 21.0 151.0 857.8 9
August 3,754,000 0 1 0 [ [ 1,335.2 8,932.0 o
September 482,086,000 155,949 29 1.180 [ 032 1074 .7 2,188.0 3.3
October 117,258,000 hhé 15 002 o K 3 199.7 3,135.1 3
Fovember T7000,000 0 12 0 0 [ [ 16.2 67.3 [
December 88,038,000 0 1k L] [ 0 o .0 261.7 0
Yoarly 2,017,390,000 | %,780,615 210 1.280 [ 2257 3,292.3 3,695.1 9,395.5 2§6.6
g Teoh, Bull. Ho. 532, 1953 U.B. Dept. of Agr. ® Period 1925-19%1. # Poriod 1929-19%1.
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES - 1941

The chemioal analyses reported here were made by the United States Department of Agriculture at River.
side, Californfa, from composite water samples made up periodically from independent water samples. This
and the of the specific electrical of the 1 water semples

was done by the United States Section of the International Boundary Commission.

Water eanples from the stations at Eagle Pass, Rio Salado and Rio San Juan were gathered by the Mexi-
can Section of the Commission, the others by the United States Section, except those for Caballo Dam and
Leasburg Dam. -In these cases the data were furnished by the Rl Paso, Texas office of the United States
Buresu of Reclamation and the Riverside, California leboratory office of the Department of Agriculturs. The
composite semples wers composed by taking from each sample an smount of water proportional to the acre
footage of river flow represented by that sampla.

To convert "Milligram Equivalents" to parte per million by weight, multiply each ion by its appropri-
ate conversion factor. These factors are: HCOz, 61; CL, 35.5; 80y, ¥8; Ca, 20; Mg, 12.16; Wa, 23; , 62.

Conductance, reported in the tables as {K x 10”7 at 25°C), is & relative measure of the total salt con-
centration in the water samples. (See Circular No. 232 U. 8. Dept. Agr.,July 1932.) It is & definite state.
ment of an important physical property of the asolution.

Descriptions of the sampling stations will be found in the forward part of this bulletin where the
stream discharges are reported for these same stations.

No. Total Tons of Mean Mean Milligram Equivalents per Liter
of %
Month | gan | Por | pigsoived | Kx105 | Boron R co,
Na Cl C
ples é:ot" Solids @5°C| ppm. | oM | L O . Mg Na HEO, 50, ~] NO,
Water Samples from Rio Grande at San Marcial Station
Jan. 5| 87 41,320 95.0] o0 | 7.9 b | 2 3.6k 1.29 b.ge|  3.em 4.23 234 o0.02
Teb. 5n | .87 58,290 95.5] 016 | 7.9 50§ 19 3.67 1.29 4.88] 2.99 492 1.86] 0.0k
Mar. 31 .86 78,860 92.91 0.25 | 7.8 50§ 18 3.46 1.24 L.68f 2.83 5.00 1.67] o0.02
Apr. 36 | .68 87,720 %8| 019 | 7.6 61 16 3.09 1.10 35711 2.68 3.69 1.26] o.02
Moy 51| .51 X -S| 0.07 { 7.6 1| 12 2.1 0.85 2.2 1.99 2.64 0.61] o.03
June 33 .38 231,420 18| 0.0 | 8.0 37| 1 1.95 0.66 152 1.93 1.70 o.s|  0.03
Jaly | 31§ .50 123,000 53.2| ¢.0 | 7.7 39| 12 2.48 0.82 2.07] 2.h1 2.27 0.65] 0.02
hg. 30 .96 73,730 98.6| 0.8 | 7.8 431 15 4,38 1.h2 L.36] 2.77 6.09 1.51] o.ok
Sept. | 30 | 1.08 90,500 112.0 - 7.8 Wio1s 5.05 1.28 5.06] 2.7k 6.80 1.70| 0.0k
oet. | i327 .83 183,430 87.4] 0.6 | 7.8 113 3.79 1.23 ko 2.25 5.52 1.12| o.0k
Nov. 297 . 82, sk 0.07 | 7.8 4 13 2.36 0.75 2.08] 2.25 2.32 o.70] o.02
Deo. 30 | .59 56,230 6.5] o010 7.8 5l 18 2.82 0.5 2.67| 2.63 2.57 121} o0.02
Nean o b0l | .57 [1,613,520 ¢ 61.2 7.8 k2] 13 2.68 0.90 2.59] 2.22 3.03 0.82] o0.03
[Perica A 71 728,200 79.3 43| 18 3.34 1.15 3..) 2.6 . 1.39)
Tons of Constituents, 1941 205,000 { k2,200 000 000 | 558,000 | 112,000
Average Tons Pariod 1935-1941 95,100 | 19,400 | 108,900) 110,400 | 259,800 | 67,900
Water Samples from Rio Grande at Caballo Dam
Jun, 51 1.06 103 126 0.24 7-9 59| 26 3.65 1.61 7.51] k.95 .48 3,30 0,01
Fob. 28 99 7,190 110 0.18 8.01 50% 25 3.97 1.4 5.3 2.93 5.45 2.75 T
Mar. 31 95 16,8k0 106 - 8.0 dg| ok 3.96 1.50 5.16| 2.93 5.31 2.60f 0.02
Apr. 30 93| 106,950 104 0.21 8.0| so| 23 3.85 1.22 5.08| 2.8 5.39 2.1 o.01
May 31 92 85,560 10% 0.19 7.7 48| 22 3.86 1.5% 5.04] 2.93 5.27 2.32| 0.03
June 30 .90] 105,300 9.0} 0.19 7.8] M| 22 3.7 134 L.gg) 2.93 5.0 2.22] 0,01
July 3 2 92,880 835.8| 0.9 7.5 | 19 3.25 1.17 4.18] 2.68 ka3 1.56] o0.02
g, 3 69 75,900 77.3| o.21 7.8| uo| 18 3.10 1.00 3.89] 2.5 3.82 14| 0.03
sept. | 26 .70 43,680 77.6 | 0.16 8.0 451 20 3.19 1.13 3.55| 2.59 3.7% 1.56] o0.02
Oct. 1n 57 2,410 63.7| o.10 7.7] W} 20 2.68 0.79 2.78] 2.2 2.81 1.234  0.02
Fov. 8 61 3,450 70.7| ©.09 73] M} 19 3.00 0.93 3.2  2.57 3.22 1.36]  0.02
Dec. 10 .60 R 68.6| 0.13 7.9 ¥} 18 2.96 0.96 3.02] 2.51 3.22 1.28] o.m1
Moo 6 [$298 Ba| 576,623 ¢ 92.1 7.8] | 21 3.53 1.2h k50| 2.77 L.62 1.96] 0.02
[Period Averagel 78| 551,600 84.0 45| 18 3.57 1.28 3.91 2.8 [y 1.58]
Tons of Constituents, 1941 v 67,100 | 14,400 | 98,200 79,900] 211,400 | 66,300]
Averege Tons Pu-xud’ig}glflsu 5,900 | 16,100 | 92,500| 88.400| 218)900{ 57,800
Water Samples from Rio Grande at Leasburg Dam
. 1 [ 1.0 1,870 1; 018 | 7.9 w6 | 26 5.70 1.77 6.29] 3.59 6.65 3.65 oL
ool E B :J,o 1 09 { 7.8 | 8| 2 | wse 162 s.e0 303 56| 285 olo3
. 3| o.99 41,080 m o.2h | 8.0 9| 24 5.20 1.51 5.35| 3.08 5.58 2.75 0.0k
Jor. 30 | 0.97f 102,i50 108 020 | 7.8 b9 24 516 1.38 5.28] 2.8 5.51 2.67] 0.01
Wy 31| 0.99 82,700 110 0.20 | 7.8 9| 23 3.3 1.58 5.3 3.1 5.57 2.58] 0.03
June 30 | o0.9% 99,790 Y 018 | 7.9 Wi 22 3.93 1.5 5. 3.08 5.2k 2.37] 0.02
July 31| o.82] 101,360 89. 0.25 [ 7.3 us] 20 3.7 1.22 x| 2.8 k.37 1.82) o0.03
Jug. k31 0.72 ,030 83.4 0.18 7.7 K| 19 3.0 1.13% 3.87 2.73 3.99 1.61 0.03
sept. | 30| 0.8 " 76.1) 016} 7.9 4| 20 3.20 1.06 3.35| 2.5h 3.49 1.56]  o©0.03
Oct. 31| 1o 9,710 110 0.16 1 7.8 5| 2% ok 1.29| kg8l 3.33 5.23 2.69| 0.03
Tov. 30 | o.97 7,2l 106 013 | 7.9 b6 | 23 k.53 1.39 ko5l 330 5.07 2.56] o0.02
Dec. 31} 081 9,150 89.h| 036 ] 7.6 Ml 2a 3.88 1.17 3.9%| 3.00 ka9 1.94 o.01
Moan 361 | 0.87| 595,260 ¢ 96.7] o0.20§ 7.7 K| 22 3.78 1.31 .63 2.9 k77 2.15] ©.03
mM.Av’urlgq 0.84 615:500 89.9 | 21 3.85 1.37 h.29]  3.00 L.62 1.97
Const: 70,000 | 14,900 | 98,500] 82,200] 213,000} 70,500
m Tons m'iggtigu Tri000 | 16,700 | 98.k00] 90,000 221,000{ 69,600

#% Parcent of Total Cations ® Veighted Mean
##% Psrcent of Total Anions 4 Total
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Ne. Total Toas of Moon Mean Milligram Equivalents per Liter
of
Mouth |00 | Pt | Dinsoived | w105 | Boron ol I o
Acre Na| Q| G Mg | Na | +1 1 SO ca | No
ples | £ Solids @5Clppm | oM | | L HCO, . 3
Water Samples from Rio Grande at El Paso Station
Jan. 31| 1.9 16,490 212 0.35 | 8.1 61] 38 6.10 2.36| 13.0] L4.68 8.97 8.45] o.01
Feb. | 1.92 13,880 213 0.33 | 8.2 60| 37 6.26 2361 13.00{ 4.8 9.17 8.5 o.01
Mar. 31| 1.3 34,980 16 0.34 | 8.1 Sk| 31 5.09 1.86 8.05] 3.55 6.86 4.60| 0.0
apr. 30 | 1.19 73,070 131 0.30 | 7.9 52| 28 L.68 1.79 7.07] 3.56 6.28 3.3 0.2
Moy 31| 1.20 70,320 136 0.23 | 7.9 55| 29 4.48 1.83 7.62] 3.27 6.52 k.ok| o.00
June 29 | 1.23 75,770 136 0.2k | 8.0 si| 28 L.61 1.7h 7.34] 3.58 6.4 3.82] o0.01
July 31| 111 ,360 122 0.20 | 7.6 53] 27 h.27 1.65 6.621 3.35 5.7 3.36] o.02
Aug. 3| 1.00 84,150 114 018 | 7.8 52| 21 3.97 1.4 s.89] 3.0 5.18 334 o0.02
Sept. | 30| 1.02 73,030 114 0.8 | 7.8 52| 28 k.o 1.38 5.94] 3.25 k.96 3.18] o0.02
Qot.. 3 1.52 39,220 166 0.29 7.8 56| 35 5.4%0 1.98 9.5k 3.83 7.2% 5.90! 0.02
Tov. 30 | 11 28,560 185 o271 | 7.9 571 35 6.08 2.1k | 10.96] k.60 8.02 6.68{ 0.01
Dec. 3| 1.59 26,710 172 0.29 | 7.9 56| 3 5.71 2.03] 10.03] 4.37 7.34 6.06] 0.02
Moun o (6377 | 1.21| 618,580 ¢ | 134 o2k | 7.9 sh| 29 4,58 1.70 7.34]  3.48 6.14 5.02f o0.02
period Aversgd 1.19| 619,371 128 53| 30 477 1.75 7.30] 3.68 5.99 4.2k
Tons of Constituente 1941 83,200 | 1,500 [135, 73,000 | 204,100 | 98,700
Average Tons Period 1931.1941 67,500 | 15000 | 118,400 77,800 § 202,800 { 106,000
Water Samples from Rio Grande at Fort Quitman Station
Jan. 8 3.6 32,040 383 0.3 7.9 631 58 10.70 k.11 25.02 4.68 12.33 23,52 0.0k
Feb. 7| 3.65 23,290 ko3 0.43 | B.2 6| 59 | 1n.20 455] 26.33] 7] 12.84| 25.hbo] o0.03
Mar. 81 2.57 19,660 287 043 | 7.9 62| 56 7.79 3.46] 18.18] 3.24 9.84| 16.61] o.03
.A.p:]- 12] 2 81,570 310 0.36 | 8.0 61 56 8.70 358 19.46] 3.86] 10.02| 17.62] o0.03
June 1| 2.07 72,240 2ke 0.28 { 8. 62} 56 6.48 2.57] .62 2.67 7.66| 13.35! o0.03
July 0 | 2.70 59,400 308 0.30 | 75 62| 56 8.46 337§ 19.03} 3.61 9.3 17.57f o0.02
g, 17 | 1.97 10k,610 226 0.23 | 7.8 591 52 6.54 2.4k 1 13.06] 3.18 7.55| 1.72| 0.02
Sept . 8| 1.54| 108,720 179 0.22 | 7.9 6| ko 5.25 1.81f 10.52{ 2.95 5.98 8.72| o.07
Oct.. 7| 2.23] 102,130 254 021 | 7.9 61| s3 7.1 2.801 1547 3.2 8.50| 13.63] o0.02
Fov. 6| 3.15 T7,180 352 036 | 7.9 62| 56 9.55 3.881 22.24] ka9l nsk| 2.5 o.03
Dec. 7| 2.96 77,550 327 0.35 | 8.0 61| 5k 9.50 3.7%) 20.91}  4.59] 11.00] 18.38] o.0k
Moan ¢ J$101 | 2.29] 758,390¢ | 261 029 | 7.9 61| 5% 7.35 2.85[ 16.01] 3.k6 8.601 14.30] o.o%
[Per10d Averagel 2.67| 508,688 295 62| 58 8.61 3.43| 19.59] 3.85 9.55} 18.14
Tons of Constituents, 1941 65,600 | 15,600 | 164,000| 46,800 184,700 | 226,900
Average Tons Period 1931-1941 44,300 | 10,800 | 115,706/ 30,100 | 118,100 | 165,900]
Water Samples from Rio Grande at La Nutria Station
Jen. 7| 3.08 30,340 348 ou3 [ 7.9 65| 8 8.63 3.75| 23.32] 3.60f n.48] =21.12] 0.1
TPeb. 6 3.21 24,200 359 0.2 8.1 65| 59 8.80 3.89 23.33 3.h0 11.66 22.03 0.02
Nar. 6| 3.02 24,640 33k oo | 7.8 63| 58 8.7h 3.96| 21.83] 3.39] 11.47] 20.15] o.02
Apr. 1] 173 18,860 206 0.27 | 8.0 65| 53 5.52 1.88| 12.64] 2.5k 6.881 0.6k 0.03
Yoy 8| 2.48 52,330 288 034 | 7.7 63| 51 7.3 3.20| 17.97| 2.93 9.9 16.191 o0.02
June 1 1.61 61,020 186 0.26 8.0 60| 51 5.30 1.91 11.04 2.5 6.%0 9.31 0.0k
Huly 9| 157 53,690 183 018 { 7.8 60| 52 5.1 1.691 10.70] 2.36 6.15 9.3k} o.0b
g, 5| 1.94| 18,600 22k 0.23 | 7.8 60| 51 6.67 2,201 13.04 3.12 7.69| 11.35 o0.02
Sept . | 1.0 215,500 129 0.26 | 7.8 59| &5 3.88 1.24 7.35| 2.3 .35 5.59| o©0.13
Oct. 6| 230 182,39 260 - 7.7 62| 55 7.02 2.81| 16.08] 2.38 9.2 1h.19] o.02
Hov. 12| 3.07 87,810 363 037 | 7.9 63| =8 9.39 y.32| 22.56f 3.32] 12.15| 21.00] o.02
Dec. 13 | 2.8 ,850 313 0.3k 1 7.9 61} s 9.02 3731 20.25f h.o2! 10.97] 17.78] o.ok
an 6 [¢ 97 1.96 863,220 22k 7.8 61} 53 6.27 2.35 13.6% 2.73 7.71 11.87| 0.05
Psrlod Averagel 2.27| boh,907 260 61 6 7.26 2.85| 1594 2.2 8.66| 14.48
Tons of Constituents 19kl 4,600 | 17,100 | 186,300] 49,300] 220,500 | 251,000
Average Tons Period 1936.1941 43,180 | 10,280 | 208,800] 26,000 123,k00 | 152,350
Water Samples from Rio Grande at Upper Presidio Station
Jan. L 3.60 30,060 399 0.48 7.9 &3 % 60 10.64 L.4o 26.28 3.55 13.32 ok 0.01
Fob. 1% 3.66 2k, 998 o1 0.9 8.0 6| 60 10.55 L.66 .68 3.29 13.58 25.45 0.02
ar. 5 | b.38 18,177 k61 8.2 59| 61 | 1%.63 5.75| 28.80] 3.70] 16.12 Aof .01
g]— 10 | 1.80 84,510 am 79 59| 53 6.38 2.07| w29 2.5 7.39| 11.5{ o.ok
Jae 6| 2.00 80,000 2x1 0.27 | 8.1 60| s 6.80 2.31| 13.88| 259 7.75| 12.22] o.0h
Jay 71 116 49,532 135 0.6 | 7.8 60| b7 ko7 1.13 7.88] 2.26 L.67 6.15] o.04
pug. ¥ | 171} 19,38 199 7.6 59| 52 5.90 197§ 11.56f 2.79 650 10.09] o.0k
Sept. 6| 1.61 123,326 187 0.21 | 7.8 591 52 5.65 1.81§ 10.91f 2.6k 6.21 9.46| 0.05
Oct.. k] 2| 24,55 263 7.9 59| 5 796 2.82] 15.42] 3.2k 8.59 | 14.k7| o0.02
Yov. ] o343 18,335 385 ok | 7.9 61| 58 {10.93 a2 | ok.03| 3.78| 212.82| 25.00| o0.01
Deo. 51 3.08 89,012 337 oo | 7.9 62| 57 9.h6 4.03| 2194 351 11.70| 20.00] o0.03
Mean O ¥ 59 2.11 979,858 ¢ 21 7.9 60} 5% T.11 2.53 U 2.93 8.06 13.16 0.03
bartod Aversgsl 2.12| k1389 | 2 6| v | 735 | =2.82] 38 2.59] B.ak] 13.00
000 15,300 | 207,700] 55,700 | 243,000 {293,000
el o = o W L-(:hy: 8,370 | 86,433 23,700 | 202,600 | 122000
#* Percenf, of Total Cations 9 Woighted Mean
##% Peroent of Total Anions ¢ Total
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Mo. Total Tons of Mesn Mean Milligram Equivalents per Liter
of
Month o [ P | Disotved | Ke105 | Borom S| & co,
Acre . o Na| € Ca Mg Na + SO, =] NO
ples Foot Solids @5°C| ppm. | pH | wen HCO, * :
Water Samples from Rio Conchos near Ojinaga, Chihuahua
Jsn. 5 {o.97 30,560 103 0.26 | 8.2 K| 15 k391 1.37 ko2 | 3.19 5.93 158 | o.02
Yob. L 0.87 u.:éw 93.9 0.2% | 8.2 7 1k 3.88 122 .48 3.29 5.04 1.31 0.03
Mar. 5 |o.7h 25,160 81.7| oar | 7.8 Bl 17 3.57{ 1.01 3.52 | 2.83 3.98 1.41 ] o.01
:‘:} 10 | 105 196,900 102 017 | 7.8 28| o9 7.06| o0.9% 3.08 | 2.29 7.77 .01 | 0.03
June 4 |o.87 43,330 93.4 | o2 | 8.0 | 18 459! 1.03 3.95 | 2.69 5.15 .73 | o.00
July 5 | o0.56 X 58,5 | o008 | 7.8 33| 10 3.56| o0.48 193 | 2.39 2.93 0.60 | o.07
Ag. 5 o.h2 98,280 k5.3 0.12 7.6 32 10 2.61 0.45 1.2 2.39 1.76 0.45 0.0k
Sept. 3 0.40 176,800 k3.2 7.8 30 09 2.56 .50 1.32 2.08 1.85 0.39 0.0k
Oot. L |om 311,200 8.6 37| 18 25| o0.55 1.75 | 2.35 1.50 0.86 } o0.02
Nov. i 0.72 76,320 T5.5 0.13 7.9 3 11 k.06 0.93 2.7% 3.27 3.6k 0.85 0.02
Dec. 5 |o0.83 55,940 %0.2{ 016 | 7.9 | 12 k2| 1.0 3.68 1 3.50 L.h8 1.11 | o.ok
Moen © | 54 41 0.54 |1,138,080 58.7 skl 13 3.261 0.64 2.06 | 2.43 2.7h o.77 | o.03
[Period & 0.56 613,734 60.0 38) 14 3160 0.76 2.31 | 2.5 2.84 0.86
Tons of Constituents, 1941 18,500 [ 22,300 | 135,500 |208,600 | 376,500 | 18,100
Average Tons Period 1935-1941 95,100 | 15,900 | 79,600(123,100 | 205,200 | k6,
Water Samples from Pecos River Station
Jen. 15 | 5.98 | 104,052 618 oo } 7.6 621 65 }13.83 12.21 | Le.69| 2.78] 21.63] Lk.sk| o.01
Fob. 18 | 5.9 93,852 619 0.38 § 7.9 63| 64 }13.43 45| keay| 2.67| 21431 43.81| o0.03
Mar. 12 .90 93,100 518 obr | 7.7 62| 64 | 11.26 9.98 | 3h.56) 2.36| 17.67| 36.1] o.02
z”} 38 | 2.53| 220,363 297 022 | 7.6 s9| 61 7.02 5.07 | 17.65{ 2.4 9.30 | 18.06] o0.05
June 18 | 3.75{ 738,750 363 0.28 | 7.8 4| 4o | a7.82 . 16.21| 2.00f 22.02| 15.7%]| o.03
July 16 5.68 438,496 0.34 7.8 53| 52 | 19.15 10.95 33.53 241 27.72 33.18| 0.05
Aug. 15 5.32 229,824 5 0.3h 7.8 551 55 16.39 10.51 A7 2.16 2k .37 32.83 0.0k
Sept. 15 b.53 395,922 52 7.8 k7| b8 18.25 8.37 23.61 2.08 2h.92 23.39 0.03
Oot. 12 | 3.68 1,788,480 T o.22 | 7.8 35 | 19.24 6.02 | 133 23] 23.69] 13.93| o.01
Yov. 15 | b.95 [1,034,550 k2 028 | 7.8 k5| 5 | 20.65 8.98 | 2s.06] 2.20| 27.52} 2k.27] oc.02
Dec. 16 7.23 663,714 Tho 0.45 7.8 56| 56 21.62 1k.78 45.60 2.32 33.21 h6.21 0.09
Mesn | 1909] 4.36 | 5,801,105 § 7.8 W81 45 [ 18.50 7.8 | 21.8i] 2.19| 23.96| &.74[ 0.05
[Period Average 3.78 |1,762,629 395 52| 52 | 134 7.19| 22.00f 2.82) 17.30| 22.1%
—
Tons of Constituents, 1941 654,000 [ 171,500 §900,000]119,k00 E,072, 1900
Average Tons Period 1935.19h1 165,500 | 55,300 |318,300| 54,000 | 52k,900{ 496,000
Water Samples from Rio Grande at Eagle Pass Station
Jan. 8 1.3 149,292 164 0.25 8.0 5% | 48 4.86 2.73 8.59 2.93 5.5T7 T7.94% 0.04
Teob. T 1.5 176,900 168 0.25 8.0 sk | 46 5.05 2.74 9.07 2.99 6.15 7.95 0.0%
Mar. 81 1.36 154,768 160 0.22 | 7.8 54 ) 48 4.58 2.82 8.58] 2.88 5.43 7.72] 0.0%
Apr. 6 1.01 172,h07 3 0.18 8.2 50 | 47 k.01 2.18 6.11 2.73 3.4k 5.55 0.04
May 9 0.86 350,536 89.8 0.12 77 i} 32 3.93 1.25 3.76 2.40 3.9 2.77 0.05
June 6 2.12 762,564 219 0.22 8.1 Lo 10.63 3,12 9.24) 2.34 12.33 8.38 0.04
Jay 8| 1.86 771,156 205 0.26 | 7.4 s0{ bs 7.32 2.98| 10.48] 2.5 8.81 9.k} 0.07
-hug. 9| 1.a3 471,323 126 0.15 | 7.6 k51 =8 5.25 1.68 5.69{ 2.k 5.41 k.79l 0.08
Bept.. 9| o9t 762,622 107 7.8 431 38 L.6o 1.36 k551 2.6 3.97 3.89
Oot. 7 1.6 | 2,453,238 153 0.17 7.8 37| 32 7.78 2.27 5.8 2.35 8.53 5.16 0.0k
Kov. 7 2.52 »292,256 0.20 7.8 5| b3 10.76 k.45 12.1 2.25 13.61 12.06 0.0k
Dec. '3 2.58 759,810 290 0.24 7.8 52| 4 9.22 L.86 k.99 2.73 11.98 1%,19 0.12
Moen 6 [# 90 | 1.53 | 8,276,872 4 | 166 7.8 W 39 7.03 2.50 737 2.5 7.83 6.63] 0.0%
[Poriod Average 1.12 3,821,566 125 44 | 38 5.1 1.96 5.65 2.57 5.20 4.78
Tons of Constituents, 1941 1006, 500| 222,9000236,300] 543,700 2753, 700 721,700}
Aversge Tons Period 1935.1941 469,800 110,100 596,200} 358,400} 1150, 900 761,800}
Water Samples from Rio Salado Station
;::~} 8| 1.6 1,455 | am o8 | 7.8} w3 | 62 353 8230 150 1038] 66| o.03
der | ou | 3 u,596 | 309 126 § 7.7 | ] se [ney 736 | 1778 1.6 2.65] wn| o0.:
agr. 6 303 10,503 31 - 7.8 49| 38 }10.72 6391 16,63} 1.76| 19.39| 1:2.81| o.c2
Yay 1 | o.79 34,839 86.5 | 0.27 | 7.9 b1} 32 3.61 1.35 3.50{ 1. 333 2.67f o0.02
June 15 | o.2 ui5,528 9.3 | 0.13 | 8.0 29| 21 2.87 0.58 1.ko| 2.36 1.61 1.00! o.04
July L | o.ky 3,840 s5h.5 0.12 7.6 32| 25 2.86 0.87 1.73 2.k 1.63 1.36 0.07
Aug. 8 0.71 2,925 9.9 1.8 39t 30 3.38 1.48 3.06 21 3.43 2.36] o0.0h
Bept. 8| o.3 3,175 %9.8 7.8 30| 22 2.83 0.57 1.46] 2.08 1.65 1.0k} 0.04
Oct. 6| o.1 3,911 50.6 | 0.9 27 | 20 2.8 0.85 1.37] 250 1.48 1.0k| 0.07
Hov. 6| 053 2,571 613} 013 | 7.8 33| 21 2.93 1.0 1.9k| 2.3 2.26 1.26} 0.09
Dec. [ 0.63 2,073 69.6 .25 7.9 3|2 3.46 1.27 2.36 2.73 2.45 1.72 0.1
Mesn ¢ [# 82 | O. 149, h14 63.7 55 | 26 3.21 0.91 2.22] 2.05 2.57 1.635] 0.0k
[Pertod Av‘u’taw o.zg 253,953 ¢ 101.0 1] 28 k.56 1.80 b39| 1.9% 5.80 3.06
J h4,050 | 20,880
Tons of Constituentq, 1941 22,900 | 3,990 | 18,160] 22,200 X s
{ Aversge Tons Period 1935-19%1 80 | 7,670 | 35,100] 20,600 | 57,800 | 57,900
#* percent of Total Cations "¢ Weighted Nean
w4+ Poroent of Total Anioms $ Total
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE

AND TRIBUTARIES —1941
No. Total Tons of Mesn Mean Milligram Equivalents per Liter
f
Month | s | Per | Digsatved | Kxl05 | Boron B -4 <o,
| Acre " Na| C Ca Mg Na + SO, cl NO
dho | oy | solies  [@B°C[ppm| oM ], | .. HCO, ) ’
Water Samples from Rio San Juan Station
Jan. 5 0.75 15,855 85.7 0.18 7.8 ] 25 3.61 1.27 3.54 2.21 k.09 2.1 0.0k
Teb. 3 0.76 23,993 82.5 0.1k 8.0 32 18 k.02 1.7h 2.76 2.57 L.48 1.56] 0.0%
Mar. b | 1.0 34,555 106 o2k | 7.8 351 2 4.90 2.5 3.99 2.78 6.05 2.52] 0.03
Apr. s | o.72 1,118 82.7 - 18| |21 3.47 1.20 3.82 2.20 3.70 2.22| 0.0k
May 6 1 0.92 62,956 9.6 o0.26f T | 47| 33 3.77 1.48 L.62 2.2h 4.33 3.28]° 0.04
June 8 | oz 209,023 k1.5 - 8.0 25| 16 2.93 0.66 1.21 2.67 1.26 0.78} o0.0%
July 5 0.55 87,945 59.1 0.08 7.6 26 13 3.51 1.08 1.58 2.84 2.32 0.83] 0.18
Aug. 3 ] 083 26,709 89.5 - 7.8 | 39 | 24 3.77 1.85 3.53 2.31 4.8 2.1 o.07
gept. | 9 | 0.48 170, su.8) o2} 7.8 34| 21 2.86 0.7 1.80 2.21 1.97 1.2 0.07
Oot . s | o0.82 70,717 86.2] o022 | 7.9f 33| 2 421 1.81 2.9 2.63 L.31 1.81 0.0
Fov. 4 0.99 56,064 106 0.19 7.9 35 21 L4.59 2.9 3.89 2.70 5.86 236 0.13
Dec. 5 1.06 68,635 108 0.29 7.8 3h 2 L.50 2.68 3.8% 2.73 6.21 2.371 o.k
Moan & {462 | 0.60 | $ 901,478 65.9 7.8 1 3 (2 3.37 1.11 2.21 2.52 2.7k 1371 o.07
Period Averegel 0.63 580,60k 70.0 35§ 23 3.35 1.21 2.49 2.30 3.04|  1.63)
Pons of Constituents, 1941 137, 27,500 | 103,600] 154,100 265,200 99,000]
Average Tons, Period 1935.1941 83,600] 18,k00 | 71,500 85,900| 162,100{ 72,200
Water Samples from Rio Grande at Rio Grande City
Jan. 16 1.07 232,190 126 0.2) 7.8 52 4y 3.97 1.9% 6.35 2.42 4.59 5..5 0.03
TFeb. 11 1.09 192,930 127 0.18 7.8 51 L3 L.1h 2.05 6.42 2.2 .81 5.53 0.0k
Mar. 13 | 1.33 216,790 152 o.21 | 7.7 52 uh 4.61 2.72 8.0l 2.62 6.01 6.77| 0.03
Apr. 17 1.06 226,840 125 0.2k 8.1 52 k7 4,02 1.83 6.43 2.34 4.03 5.65 0.0k
May 31 0.73 608,090 80.1 0.18 79 L8 3h 3.13 1.00 3.7h 2.15 2.90 2.62 0.05
June 38 | 0.88 941,600 97.3 | 0.18 | 8.0 3| 29 L.86 1.27 3.54| 2.01 k.79 2,811 0.0
July 21 1.hb 819,360 157 0.15 7.8 b3 38 6.82 2.23 6.83 2.4k 744 6.05 0.1k
Aug. 13 1.23 587,940 137 0.15 7.5 k6 38 5.5k 1.80 6.16 2.49 5.88 5.15 0.05
Sept. 31 0.69 862,500 80.0 0.13 7.8 43 33 3.49 0.9 3.37 2.26 2.94 2.57 0.07
Oot. 37 | 1.27 | 2,184,k00 133 018 | 7.8 8| n 6.63 1.85 5.22| 2.27 7.22 4.25) 0.06
Fov. 1 | 2.08 { 1,287,520 225 017 | 7.7 b2 | 39 9.56 3.60 9.72| 2.35] 11.6k 9.15{ 0.05
Dec. 13 | 2.59 986,790 282 0.25 | 7.8 51| 50 8.94 5.6 | 1b.g7| 2.52| 12,07 1hbg] 0.05
Mean € | 2524 [ 1.19 | 9,146,950 4 | 130 017 | 7.8 us |l 37 5.54 1.89 5.68] 2.28 6.00 & 0.06
Poriod Average| 0.85 | k327,601 96.9 w3 | 351 397| ash| ko] 2.36] 3.8 5.22
Tong of Conatituents, 1941 1151,000] 240,000 |1354,000] 719,000 3000,000[1789,000|
Average Tons Period 1935-1941 sk, 000} 129,000 | 6ks,000| k90,000| 1282,000} Sok,000]
Water Samples from North Floodway Near Sebasti Texas
Jor Ol | 158 91,48k 17h w | 55| 5.90| 257 | 81| 33| b9 | 883 | o.02
Judy ;"} 9] 2m 41,616 233 s6 | so| 659| 396 jasaul 2.90] 8.99 | 12.00 | 0.0k
Total | 23 133,100
Mean © 1.7 189 51 52 6.08] 2.9 9.39 3.23) 5.7 9.6h 0.03
Tons of Constituents, 1941 12,900 | 3,760 |22,800 | 10,200 | 29,000 |36,100

SALT INFLOW TO THE RIO GRANDE WITH SEWAGE AND INDUSTRIAL WASTE
Near El Paso, Texas and Cd. Juarez, Chihuahua.

The tabulated data below cover a 6&.dey inveatigation of an appsrently normal condition of inflow of salts to the Rio Grande
from sevage and Industrial wastes in the 4.8 mile stretch of river channel from the Stanton Street Bridge between El Paso and Juarez
to a point 300 feet above the Ascarate Wasteway from the Franklin Canal.

From the figures at the dottom of the table 1t 1s seen that an average of 5.l tons of total dissolved solids per day entered
the river with an aversge total of 12.% second feet of inflow.

Date Stanton Street Bridge 500 Ft. above Cd. Juarez Sewage Outfall 300 Ft. above Ascarate Wasteway
94 Time Total Dissolved Solids Time Total Dissolved Solids Time Total Dissolved Solids
Collected Tons Per Acre Foot Collected Tons Per Acre Foot Collected Tons Per Acre Foot

Fobruary 19 7:00 AM. 1.98 7:45 AM. 2.01

n 19

" 19 2.02 h:ks P.M. 2.13

" 20 8:00 A.M. 2.01 2.00 8:30 AM. 2.00

» 20 12:00 M. 2.02 2.00 1:05 P.M. 2.28

" 20 P.M. 2.03 2.02 5:25 P.M. 2.12

" 20 0 P.M. 2.00

" 21 AM. 2.00 1.99 B:k5 AM. 1.97

M 21 12:00 M. 1.99 1.98 12:10 P.M. 2.0h

" 21 4:00 PM. 2.00 1.97 5:15 P.M. 2.06

il 21 B8:00 P.M. 2.00

" 22 8:10 AM. 2.01 1.98 9:30.A.M. 1.94

. 22 12:05 P.M. 2.00 1.98 1:00 P.M. 2.11

- 22 b:50 P.M. 2.0L 1.9 5:40 P.M. 2.06

" 22 B8:00 P.M. 2.00 .

" 23 7:50 AM. 1.99 1.96 8:20 AM. 1.9%

- 23 12:40 P.M. 1.98 1.97 .1:10 P.M. 2.07

" 23 4:55 P.M. 1.9 1.97 5:45 PM. 2.06

" 24 8:00 AM. 1.99 2.00 8:30 AM. 1.99

" 2h 12:15 P.M. 1.97 2.00 12:00 M. 2.06

" 2k k:35 P.M. 1.98 1.98 L:50 P.M. 2.16

" 2k 7:40 P.M. 1.97

Av. Tons Per Acre Foot 2.00 Av. Tons Per Acre Foot 1.39 Av. Tons Per Acre Foot 2.06
Poriod Av. Discharge in S.F. 24.8 Av. Discharge in S.F. 2k, Av. Diacharge in S.F. 37.2
Averages Av. Tons Per Day 98.h Av. Tons Per Day 97.9 Av. Tons Per Day 152
& Weighted Mean. #* Percent of Total Cations. * Not lesas than two sesmplee per month.

b Total ##% Percent of Total Anjons. # Fot less than one ssmple per month.
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ELECTRICAL CONDUCTANCE OF WATER SAMPLES — 1941
San Marcial Station

83

Dete  Kxi0® Oote Kxl0s Date  Kul0® Date Kx10% Dote  Kxi0S Date Kul0S Dete  KxlQ® Dete Kxl0$ Date Kx105
axsy @5 L% @B @ @5 Q@ @B
Jan. 1 96.5| peb. 12 88.0| mer. 29 G7.h{ My 5 81| My 29 37| my 8 118 Avg. 23 B0.5 Oct. T 18 Bov. 21 518
e %1 13 88.2 30  83.8i 5 81 29 W3.9| 9 k9.6 2k B2y 8 %i 2 5.3
3 B9 h 867 31 0.8 & 826 30 0.1 10 6.0 25 8.5 9 K 23 5.1
b 8.7 16 B1g| ape. 1 9.2 6 B1.6 31 k.o 11 9.6 26 109 10 86.0 e 53
5 101 17 896 2 789 & 915 n o397 12 A9 27 T71.§ n 83 2 3.0
6 972 18 10 3 795 6 101 | Jue "1 393 13 87.7 8 2. 2 933 26 558
7 9%.2 19 10k ko716 6 103 1. 38.6 4 48.9 29 72.5 3 570 e 555
8 955 19 105 5 6.4 7 8k9 2  37.6 15 W7 30 100 n %63 28 579
9 ohk 20 102 6  Th9 T B 3 8.3 16 5h.0 31 854 15 654 29 574
0 BT 22 w3 [ EE] 8 70.2 3 367 17 5.7} set. 1 90.9 16 66.6 0 591
i 9.0 2 101 8 731 8  67.0 L 388 18 6.2 2 9.8 17 72.6| Dec. 1 2.0
B B 23 8.6 9 Tl 9 67 [R5 19 5.6 3 S04 B 703 L
13 9h3 2h 101 10 9.2 9 6.5 5 393 20 skt b 914 19 0.1 3 %0
%87 25 10 n g6 10 589 [ 21 kg2 5 2.2 20 9.0 ¥ 608
13 9.3 2% 9.6 12 4.8 1 £.5 7 9.8 22 8.1 6 97.1] 21 88.9 5 603
% 973 21 976 13 2.0 2 533 8 Irg 23 59.2 7 91 2 305 6§ 608
1y 103 28 951 1 2.5 12 56 9 39 2b 6.6 8 93.2 23 9.2 7 68.3
B 105 | M. 1 956 15 73.0] 13 52.6 1 7.9 25 6.1 9 93.6] 2k ko5 8 514
19 1101 2  9h8 16 3.5 15 s2.0 n 4.1 2% 728 10 98.0] 25 %83 g 8.4
20 9.8 3 kb 16 2.7 524 2 377 27 - 6L.3 1 9l 131 0 60.2
21 % Poaa 17710 1B 523 13 36.6 % 59.9 12 3% 10 59k
2 a4 5 91k 17 7.0 15 h9.h i 369 29 8.1 13 9 135 12 &.8
23 9.3 6 96.3 1B 737 1% 495 13 3B.h 30 648 U 8h.2 13 6k
,2h 938 7 895 19 8.7 17 867 16 395 31 6k.0 15 8.2 6.3
2% 934 8  88.h 19 .0 17 MLk 17 50.1| Aug. 1 T7.0 16 63.8 15 6.7
26 9l.% 9 B9.b 20 9 18 .6 18 bza 2 75.9 7 T5.1 % 65.1
21 938 1 879 21 X1 1B 433 19 k2.8 3 16 18 %3 I 6T
28 89.9 . 9Lh 21 6 39 RLT 20 . 432 L ooTr.0 19 62.7 8 6.3
29 91b 12 92 % X1 135 ka2 21 khy 5 854 20 53.0 19 619
30 2.k 13 83.k 22 1.1 20 b2l 22 b5 6 854 21 b9.5 20 6L.7
31 0 811 23 9.9 20 kg 235 WLy 7 8.4 22 48.0 21 62.6
Feb. 1 975 13 870 23 70.3 26 38.7 2 k0.2 8  B6.k 23 48.3 23 bbbk
2 ' g1.0 16 8.9 2k 70.8 2 . 25  W.0 9 864 2k u1.6 b 63.5
3 10h 17 88.9 25 . 73.0 2 l3b 26 38.8 1 B85k 25 47.0 e 639
95 B 3 26  §0.1 23 L5k 27 howo 1 86 26 9.3 2% 63.7
5 100 19 11 21 8.0 23 45.1 28 41.1 12 123 27 110 10 48.9 27 6.0
6 9% 20 15 28 719.5 ek Ug.s 2 37.2 13 13 28 109 1 508 8 63.9
6 21 103 29 78.9 2h 9.7 30 3.5 15 18 29 76 12 5.8 29 65.7
6 ok 22 90.1 % 77.9 25 h9.5| July 1 k2o 16 16 30 98.0 13 5.8 30 66.9
T 88. 2 %1.2| My 1 2.7 5 737 2 3.6 17 16 Det. 1 127 i 567 3 &b
T Bs. 2h 93.9 2 4.0 26 59.2 3 364 18 121 2 16 15 53.0
8  Bh. 2% 95.2 2 -égn 26 k7.7 b o387 19 62.8 3 90.hf % 553
9  89. % 918 3 6 27 W60 5 3.8 20 108 W B2.gf 17 51.7
1 9 27 2.7 3 %09 28 18.6 6 d0.2 2 8kl 5 8 18 50.0
a9 28 88.% 4 909 8 W2 7 63.8] 2 _ 7.0 6 126 20 5.8
El Paso Station
Jen, 1 2ok | Feb. 1 221 | mar. 13 204 §apr. oh 129 June 5 1kl 1 July 18 120 | Avg. 29 125 [ oct. 10 194 | Wov. 21 197
2 208 12 219 1 209 25 13 6 136 19 122 30 121 1 189 2 20
5 207 2 20 15 kg 26 128 7 139 122 31 118 12 199 23 20
i 216 3 221 % 13 27 12 8 1% 21 120 | sept. 1 11k 13 1% 2k 206
5 212 ' 219 17 119 28 126 9 136 2 17 2 U5 1k 182 25 207
& 205 13 219 127 29 133 10 136 23 10 3 110 15 171 26 208
7 216 16 218 19 132 30 131 11 133 2% 118 b o115 16 179 1 209
8 216 17 ey 139 | May 1 128 12 137 25 19 5 123 17 166 28 a1
9 214 218 21 154 2 13 15 155 2 120 & 128 18 1715 29 211
10 209 19 217 22 148 3 13b 1 136 27 122 T 125 18 17k 3 21
a7 19 219 23 139 o1 15 137 28 16 8 15 20 181 | peo. 1 209
12 226 19 =218 2k 137 5 135 16 134 29 108 9 120 21 185 2 209
13215 20 218 ho & 138 7 135 30 123 0 127 2 172 3 208
1 218 20 220 26 137 7 13 1B 137 3 12k 1 12k 23 197 b oen
135 217 20 218 27 134 8 139 19 136 Aug. 1 L7 12 129 2 187 5 212
16 21 a1 217 28 133 9 1h3 20 132 2 123 131z 25 174 6 21
17 ar 21 217 29 136 10 139 2L 132 3 1ok i 127 26 196 7 216
8 219 21 216 30 134 n s 22 133 oo 5 126 27195 8 215
19 212 217 31 137 2 138 £ 5 123 16 130 28 188 9 213
20 29 22 218 [apr. 1 13 13 138 25 127 & 120 71z 29 02 0173
21 215 2 217 2 1 i 13 26 128 7 1 1B 13 3 197 1L 1k
2 18 23 216 3 133 313 127 8 122 1 1k n 1y 12 12
23 218 235 216 bo1% 16 132 28 13 9 116 20 1b3 Fov. 1 202 13 119
2k 218 (23 26 5 1% 17 135 25 130 0 12k 2 138 2 20b 1% 122
25 21y a2k 215 6 13k 18 136 30 127 1 a3 22 93.4 3 203 15 18
26 219 24 216 7 127 19 135 July 1 130 12 12 23 871 b 208 16 165
27 219 25 219 8 123 20 1k0 2 130 13 155 2k 112 5 213 17 174
28 221 26 219 9 128 21 137 3 130, % 90.2 25 137 6 210 18 18
29 216 27 184 10 127 22 13 bo131 15 17 26 154 7 =210 19 192
0 21k 8 1y 129 23 135 5 13 16 27 172 8 209 20 154
31 217 [ war. 1 17 12 133 2k 133 6 151 17 17 28 165 9 209 2 195
Peb. 1 217 2 163 13 133 25 132 7 130 18 15 29 9.7 10 206 2 199
2 213 3 157 1 129 26 135 8 125 19 17 30 8.4 1 206 23 201
3 otk b 153 15 13k 27 18 9 129 20 117 foct. 1 87.9 2 208 2k 203
boo217 5 157 16 13 28 1 10 131 21 L& 2 109 15 203 25 202
5 218 6 171 17132 29 15k 13 129 22 13 3 128 PUS U 26 201
6 212 7 18 135 30 1by 12 e 23 17 b1 JCIST 14 27 208
7 25 8 192 19 135 3 bk 5 12 2h 116 5 17k 16 135 28 204
8 216 9 196 20 138 June 1 Ik 1 125 25 12 6 182 17 154 29 201
9 226 e 197 21 133 2 1k 15 116 26 17 7 184 18 176 30 198
10 220 20 22 1% 3 12 15 19 27 120 8 185 19 186 n 200
11218 12 20k 23 129 i 1k 17 123 28 119 9 1% 20 191
. Alamo Arroyo Highway (U. S. 80) Bridge Camp Rice Arroyo Highway (U. S. 80) Bridge
(& 35 | [ T 1 [ qume 5 23.7 | Juy 50 W59] ]
Diablo Arroyo Highway (U. S. 80) Bridge Madden Arroyo Highway (U, S. 80) Bridge
qune 5 358] Jly 30 362[ July 30 3i.0] July 30 32.6) [y 5 34 I
1940 Guayuco Arroyo Highway (U. S. 80) Bridge 1941
[rue. 21 s05] [ T Towne 5~ "82[ 0wy 9 99 ]
Fort Quitman Station
Jan. b 392 Pob. 19 ko7 Apr 383 June - 5 B7.4| July 9 b56 Aug. 13 162 Aug. 27 323 | Got. 15 339 Dec. 10 371
8 399 2 i53 16 566 5 119 12 L83 13 161 Sept. 3 302 22 35 a7 305
n 3 26 470 23 I 5 119 16 301 15 1 1 305 25 170 20 32
153 388 Mar. 5 Lkg 30 38 5 13k 23 280 15 13 13 309 29 346 2h 316
18 398 8 370 My 3 250 6 151 ey  2Bh 15 13 17 27h | Mov. 6 366 31343
22 110 1 k33 7 338 1 310 26 359 15 e 22 76.9 8 37k
25 301 18 188 W 37 136 30 20k 15 10 2  75.0 2 375
29 399 18 187 22 k2l 18 k16 30 210 15 117 oh 133 i9 320
Peb. 1 39 18 187 2k 362 25 362 Mg, 6 326 15 99.3) 21 21k 22 353
5 Loé 22 269 28 197 28 35 6 32k 20 o227 Oct. 1 15 26 361
8 387 26 28 197 July 2 38 9 3er 20 228 8 31 | Dec. 3 366
12 s Apr. 2 586 June & 365 2 314 13 s 23 215 11 3hy 6 352
La Nutria Station
jan. & Yeb. 20 403 Apr. 19 b26 May 2k 18.2 | June 26 168 July 25 95.8 ] Oct. 11 320 Fov. 15 385 Dec. 11 353
* 6 ;‘é 25 kel 4 19 ek 25 201 28 T75.6 29 21 16 345 18 388 3 39
7 30k Mar. 1 kW29 24 bgs 26 201 181 Aug. & 218 21 349 20 297 16 234
16 353 5 469 26 207 29 204 30 105 7 23 25 369 2 310 18 208
21 3% 16 Lok 28 128 | June 3 201 July 10105 23 216 2 150 25 335 20 261
23 37 1B b3 29 126 3 293 9 ka1 o 87.8 3 323 27 38 23 3ok
@ 37 20 287 30 g 7 91.8 11 89.7 30 267 ov. 1 32h 2 37 23 3
1 3% 2 276 My 6 29 10 198 15 364 Sept. 15 296 6 392 Dec. 2 372 27 353
5 308 Apr. 1 35 9 297 1 299 21 13% ® 739 8 3% L 379 30 355
15 350 ) 2 bk 1537 17 35 22 211 25 6h.6 3% 6 383
Rt 8 lge 20 k19 21 308 2h 108 2k 70.6 13 389 9_ 38
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Upper Presidio Station

Date [ Dute K105 Dute  Kxi®® Dute Kxl0® Date Kl Dete Kx108 Dete  KxlO® Date [ 1] Dete Kxios
@2 | aBc B¢ 95'C as’c | aBc a5C aBC a25C
Jea. 2 AL Tob, 27 WS Apr: 10 5k Wy 26 108 Jups 30 97.1 [ July 31 176 Sept. 15 299 Oot. 30 ITL Deo. 16 m
@ ho3 Mar. 12 5% 17 5% 29 1% Jly 2 16 Aug. T 239 % 16 Bov. 6 378 18
o3 ke 17 3% ok 6ok fms 3 329 3 8.6 ‘1 253 21 %0 13 ko 2 331
30 M7 20 29 M6 8 127 10 16 20 185 29 127 20 W6
. & o3 29 Wy 8 12 2k :Z w8 27 170 Oot. 9 287 21 3%
13 ko3 31 M2 17 7l 19 38 1 Sept. 3 317 16 3579 Dec. b 397
22 k23 Apr. 3 510 22 N 26 W25 2 110 10 250 25 361 11 ko3
/
Rio Conchos near Ojinaga, Clubuahua
Jon. 2 109 | Fev. 13 96.7| er. 27 80.8[ apr. 28 57.8 | Jme 10 99.5 [Juiy 26 71k [Aeg. 20 WS {oct. 15 2.k Nov. 2k 77,
108 2 0.6 31 896 ey 8 123 12 105 25 8.9 77 sl0 1B 3.3{ e, 3 870
19 104 o1 T2.6| Apr. 3 96.3 15 11 20 102 31 36k ] sept. 3 550 77 8.0 u 878
25 9B.9| wr. 7 803 10 108 2 13 26 753 | Aug. A 380 10 3%.2|mr. 6 &4 1 901
o1 ir 13 17 o7 27 110 My 3 650 7 M6 18 3.8 i 76.7 1B 89.7
b, 6 93.6 20 7.8 2k 11 29 110 10 8.3 15 #.6)0ct. 9 T2.9 20 76.1 23 B
I.ower Presidio Station
[my. 8 200 | June 29 69.5] sept. 28 59.9] [ 1 I I ]
Pocos River Station
Tam. 2 657 | Feb. 11 628 | Wer. 25 638 | Apr. 27 M6 | May 27 k73 | dume 30 503 | Awg. 9 502 | Oct. 25 A1 | Dee. 2 958
i 6 656 25 674 27 8 29 55 | Jy 2 5% n 507 25 sk & 807
6 &1 17 673 26 662 8 376 31 6 ko 12 516 27 b8 6 10
a & 19 66 29 162 28 37 | Jne 3 95b 6 506 W 57 29 %0 8 00
10 6k 21 677 31 s 29 in 5 258 8 518 - 16 5% 31 Mo 10 73
2 67 235 677 Apr. 2 B85 30 2 308 10 5% 18 882 | mov. 2 W1 12 736
661 2% €69 b o522 | oy 1 138 0 %07 12 5% 20 612 4 489 W
6 67 277 86 6 W76 2 2 205 13 6h3 22 6r 6 k52 16 167
13 661 21 86 8 k2b 2 159 1 306 13 523 2% 638 8 &9 17 808
20 653 27 86 10 b2 3 22% 2 198 1B 610 26 she 10 ko3 15 7
22 661 28 61 L] 12 ko7 9 267 13 302 o 65 28 653 12 37 e 72
25 8 e W 158 10 ke 17 37 25 615 30 708 1 Mo 23 126
26 e57 2 677 778 12 389 b 25 662 Sept. 30 A5k 16 ke 25 6%
8 6w | mr. 2 670 FTO - Y % koo 19 30 26 8ol | oct. 379 18 Wy 27 683
0 657 & 670 16 8.2 16 373 20 3 28 1032 352 20 50k 29 656
Peb. 1 €86 6 17 g 1B 39 21 3% 29 ho3 10 316 22 603 31 kb
3 g8k 10 67 19 670 18 W7 22 ¥ 3 1 3k ]
5 h6h 12 658 2 372 a1 31 23 ¥ Aug. 2 W2 17 332 26 646
8 M5 15 3 36 5 356 381 b ko 19 312 8 8
9 570 19 631 25 33k 25 A1 28 Mg T 526 21 322 30 967
Eagle Pass Station
Jan. B 168 | Web. 18 165 | e, 28 138 [ My 7 6h.3] June 13 228 [ Aug. 3 131 | Sept. 20 16k | oct. 20 18 | Dec. 15 32
un 1R 22 158 31 290 10 100 18 2k 7 1% 1316 25 187 20 =7
13 169 2k 158 Apr. b 128 13 165 20 256 9 131 W 166 2T 190 % 297
17 17k 8 158 8 19 17 153 July 5 132 1 120 20 6.4 wr. 3 2% 7 297
20 187 Wr. & 155 12 15 19 1 8 16 1% 25 107 9 252 0 297
2% 177 8 163 [T R 23 86.6 13 219 18 b 2% 107 10 26
2 2] 1 172 19 2% 9h.a 184 23 w7 29 108 27k
0 1 15 1% 22 % 18 19 253 26 120 | Got. ¥ 651 8 27
Peb. & 188 17 162 26 151 June 6 165 2 % 105 7 16 e 297
8 X 2 1% % 100 7 151 Sept. 1 140 10 18 25 301
1% 163 24 157 Wy 2 6.0 9 169 28 263 6 123 13 192 Dec. 1 200
Rio Salado Station
dan. 3 73.8] M. 16 36h wmy 2 137 Juw k& 52.3| Juns 20 71.5| Aug. B8  75.6] Sept. 10 k0.6 Oct. 31 57.5] Deo. 19 TR2R
10 8.z 21 365 3 29 i 3.2 22 Th.k 15 61.2 100 39.0f Bov. 1 57-b 26 106,
17 6L 8 2% [T 5 9.0 25 9.3 2 0.0 1 ks 7 6LA 3N 1BA
a  Bu3 apr. & 267 5 1hk 5 371 2h  59.k 23 139 2 T W k8
3n 8 1 28 12 559 6 30.3 21 95.8 29 8L.6 %0.2 21 57
Teb. T 16 1B 25k 16 9.2 6 05| July » 509 0 93| oev. 1 8 28 539
290 ] 2 g 7 363 n 3 n mnI 50.0 0 6.0
21 288 29 305 22 By 13 608 18 70.7( Bept. 1 153 107 51.5] Dec. 1 686
28 308 % 329 25 3.9 18 gk 23 ka2 5 oM 17 M 5 392
Mar, T 302 May 1 157 29 3.9 19 82.2] Aug. 1 9.8 10 .0 2k 506 12 70.1
Rio Sen Juan Station
Pon. 7 52.0] Aer. 2 78.2] May 21 137 | Jume 18 Jly 16 51.0] sept. 10 635 | Bept. 26 669 M. 12 7 | Deo. 3 M2
12 101 9 802 27 22 3 59.2 Oct. 2 T75.8 19 109
1 8.9 16 863 8 83 2 0 8.7 8 T8.0 27 107
Mar. 5 106 g uy 2 5.6 25 Aug. 6 T7.§ 15 98| Dee. 3 19
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3 Wy 10 153 Wy 1 29  T78.5] s 1. 25 181 13 M8.9 W55 10 =2
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9 8.2 b o1y 6 7 53.6] sy 1 156 20 22 S 2 1% 8 313
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RIO GRANDE SALT BURDEN
™he oal and tabular results delow are based upon the oal shown on the rreceding pages as vell as upon
similer data in previous Bulletins Tor scme tributariss the results sre based wpon curves shoving the relationship
Detween salt comosntration and smount of stweam flow. For other stations and triduteries the results are arrived at by sec-
ondary deduotions. Tor the total stretch of river betveen Ragle Pass and mmcav--nlw(;murm
Grande City total tons) vas necessary to balance. m-w-umnmnumuw 1s from Eagle Puss to
Mo Grsnde City.
Concentration
Tons/Acre
| Millions of Tons of Salfs Per Year
1941 11933 fo {Total Dissaived Solids)
1341 - 0 w a8 N @
SAN MARCIAL. 57 67 -] O =) (-] (-] o < <
UNMEASURED v I
CABALLO DAM—————|—821—IT
UNMEASURED
LEASBURG DAM B7 1 .3
UNMEASURED 4
EL PASO- 121 1 L18
UNMEASURED H ,E,
FORT QUITMAN - 2.29 12,97 [
UNMEASURED 2
LA NUTRIA 2,26 o
UNMEASURED i ®
UPPER PRESIDIO 21112001 o4 g
RIO CONCHOS se| .55 AN F
m b
UNMEASURED . »
LOWER PRESIDIO—— 18 2
ALAMITO CREEK 29| .45 -
]
TERLINGUA CREEK | .60| .52 S :
=]
UNMEASURED y \ o
JOHNSON RANCH 17 .74 +
UNNEASURED 72| 69 ‘\ \
LANGTRY ) e
PECOS RIVER 4.36 | 365 [~~~ \-\F\
" GOODENOUGH SPRING | .58 | .3e g \
DEVILS RIVER 341 .28 \ \
]
UNMEASURED \ \
DEL RIO 1 1.07 _
SAN FELIPE CREEK | .59 | .58
PINTO CREEK - 59| 39 :
RIO SAN DIEGO 30| 34 s
- &
RIO SAN ROBRIGO 21| 88 3
UNMEASURED ?
EAGLE PASS 153 1 1. -
RIOESCONDIDO | .53| .56 L/
ED .
EL JARDIN (Estimated)—]-L-50 198
UNMEASURED \
LAREDO 149! 95 \
RIO SALADO 57| .92 \
1)
UNMEASU \
A RED 1.41 93 l‘
RIO ALAMO a0} 37
UNMEASURED | o
7 RIO SAN JUAN 60| 82| N \
1]
/ \
UNMEASURED " Milions of Tons of| Salts Per{Yeor
RIO GRANDE CITY— | L18 1 =

o's
0’9
oL
o'

o ¢ >
© [-] (-] (-]

[

[+ ]
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SANITARY ASPECTS OF WATER QUALITY

Along the Rio Grande, from El Paso, Texas to the Gulf of Mexico.

During 1941 & eanitary water sempling and assay program was carried on jointly by the Teias Btate Bealth De-
partment, the Federal Department of Public Health of Mexico, and the American and Mexicen Sections of this Commis,
sion. Twelve regular ssmpling stations were established from lower Brownsville gaging station, 57 river miles above
the Gulf of Mexico, to the E1 Paso gaging station, 1,243.k river miles above the Gulf. Analyses of the samples from
these stations wers made in the State Health Depertment laboratory at Austin, Texas.

Independent of the above, analytical results were also received from the ladoratory of the El Paso Sewage
Treatment Plant, and the laboratory of the Federal Board of Public Improvements, Nuevo laredo, Temsnlipas, Mexico.

The 1941 results shov the greatest river polution to be in the vicinity of Kl Paso and Cd. Juarey, but at mo
place was the river found to be in a septic condition. The 1941 resulta have, of course, shown conclusively that at
all stations and during all seasons of the year coliform orgeniems are present in the Rio Grande water in such den-
aities as to render the water unfit for human consumption without proper treatment.

The 1941 reecults and those of previous years show a seasonal variatlon in density of coliform orgeanisms with
the higher demsities occurring in the swmer.

The average results of the 1941 sempling for fluorides at the Austin laboratory are shown graphically on the
folloving page. Thus, 1t 1s seen that fluorides were everywhere below the safe limit for human consumption.

Pending the collection of additional data and the possible further unificetion of procedures,the 1941 detailed
results will be held in unpublished form.

For dotailed results showing the 19kl content of boron, chlorides, and pH in the river vater at several points
along the Rio Grande and its tributaries from Bl Paso to the Gulf, see "Chemlcel Analyses" elsewhere in this dulle-
tin, These results shovw that the monthly average boron content did not exceed 1.26 p.p.m. (Rio Salado),vhereas the
physiological tolerance point for humans is 30 p.p.m. (*). Likewise it 1s seen that only st points from El Paso to
Upper Presidio, from the Pecos River to Eagle Pass, the Rio Salado and at Rlo Grande City, did the average monthly
content of chlorides in the river water exceed 250 p.p.m. (#%*). Bimilarly the average monthly range of hydrogen-
fon concentration was found to vary from pH 7.3 to 8.2, which is within the safe range for fish (#).

BIOCHEMICAL OXYGEN DEMAND AND DISSOLVED OXYGEN IN RIO GRANDE WATER NEAR EL PASO

Cordova Island Bridge Just above El Paso Sewags Outfall 1 Mila helow.
Looa Straet Wastewsy Il Paso Sewrgs Outtell
Dete Center of United States SHo Werican Sid% United States Side
941 Is. 0. D. [Water] Dissolved Oxygen [5. ©. D.]Water] Dissolved Oxygen |3, 0. D. [Water| Dissolved Oxygen is 0. D.}Wates]| Disselved Oxypen
[parts Per Tome.Fares r::.. P;:;:_«T-;Hnnm“ Porcent | T?W’" h-u:t-"" [To0-WForts pod Porcont
y Mltion Million ion [Saturation| Milios Miftion Kateration)
July 2 2.b B 6.9 3.5 6.9 15.2] 8.
" 153 18 & 1 6.8 8 6.3 82 2.5 | 8 6.4 83 27| & 6.2 8 9.9| &3 21 53
- 2} 1.6 & | 69 81 6.7 83 19| 78 6.4 76 2.1 | 80 6.7 B2 0.k 78 X
Angust 5| 1.5 g1 67 8k 90 5.0 85 6.8 87 1.9 | 8 T1 91 15.0| 83 3 a
- 12 8 | 1.0 8y 8.5 | 13 591 8 6.7 86 3. | 87 7.0 93 2.9 86 ks » .,
- 26 | .5 8| 73 83 7.1 91 2.5 1 B3 6.9 89 k31 83 7.2 ® 9.5 8% g.o &
September 2 | 1.9 8k { 6.7 & 6.9 88 39| 8 6.5 ak 33| 8k 6.7 86 n3f 8. k8| 6
" 9|22 | B 78 Bl 15| 9 3| 7| 716 A 30| 8| 18| 9 9 7| 32} &
- 16| 2.2 8l % T.3 & 73 9 51| 81 7.0 87 2.0 | 81 6.8 8 15.81 &e »o ﬁ
Octoder 7{ 15 | 73| 7.8 | 18| 2 || 17| 2 56| 31 7131 88 900 761 3.7
. ik | e 7% | 78 76 75 8 63| 76 71 8 ¥ 76 15 88 7.8 76 | %8
" a | 1.6 ™| 8.6 kil 8.3 9 4635 | 7 73 82 28 Th 8.k 6 Mol 7% 1.h] 16
. s | 17 6 | 9.0 L3 8.5 91 691 65 8.1 /] 5.4 | 66 8.5 91 A2.0| 68 2.5] er
November & [ 1.7 6 | 8.0 68 7.4 81 #8.4 | 68 7.0 7% 6.8 | 68 76 83 2.0 68 38| &
" 0| 09 6h § 8 6 8.0 83 20.0 | & Tk i 5| 6k 8. 8k sk.o| &8 24| 26
- 181 1.6 6 1 8.5 63 a.2 & 0.0 | 61 7.8 k] *g | 63 8.2 8 23.01 63 5k | 36
" | 10 | 57| 9 51| 92| 88 0| 35| 89| 6 27| %) 91} 86 50| 59| Eo| 3
Deomder 2 | 0.9 63| 9.k 3 75 B |#9.0] &2 5.9 [ 0.0 1 63 7.1 b m @ 0.0 [
" 9| 1.3 .| 9.8 9.1 8% 9.9 | 5% 8.9 82 5.0 | 5% 8.9 82 8.0 57 6.0 | 58
. 161 1.3 58| 94 56 9.4 3 19.0 | 5% 8.9 82 8.1 | 5 8.9 83 s2.00 58 %.8 g
i 23| 1.5 50 [ 9.6 50 | 10.0 85 na| s 9.7 86 1.7 | % 9.9 88 2.0 32 7.5
- 3 | 1.6 55 | 93 5% 9.0 83 6.5 | 5h 9.1 8k 761 % 9.1 8 1.0 57 6.2 | 60
July Average | 1. 6. 6.6 82 2.2 6.6 8o 2.4 [ 82 11.8] Mol %
Avg. " 1.; 1.3 15| @ ] 681 8 3.2 71| 12,5 | 57
Bwpt. ™ 2.1 7-3 1-2 0 3.1 7.0 87 2.8 7.1 [ 13.3 Lol =
Oot. 1.7 8.3 8.0 9% 6.0 1-6 85 k5 8.0 91 30.4] 3.1 [ 3
oov. 1.3 8.5 8.2 8 13.6 7.8 T 5.1 8.2 B8 %5 Ah | N6
Dec. " 1.3 9.5 9.0 ] 19.1 8.5 kol 6.5 8.8 82 51.2 k9 { 7
1541 Average § 1.7 1.9 7.8 89 8.5 Tk 8 .2 7.6 87 26.0 b3
® Averegs
1936-1941 e 51
29 Milas below SO Mdes balow Yelots- Zoagoza ridge From Sewage Ovtholls Wastensy
6 P Sovuge Ontial E aso Sevage Quital Conter ot River 5.0.D. in Ports Por Milion (From Frankin Conal)
] . 0. D.[Water] Dissolved Oxygen [5. 0. D. [Water| Dittchved Oxygen_Is, 0, D. | Water| Dissolved Oxypen Poyton 5. O. D. |Water| Disscived Oxygen
Parts PoriTowp. Farts por] Percont Pori Yomp.fFarts [Parts PoriTamp. Party por] Percant |C4. Jusrez| Pocking | E Paso Paris PoriTamp. Parts por] Porcont
Mitlion | °F | Mittion Miltion | °F illion Saturation] Million | °F | Million Company Miltion | °F | Miltion |Satwrationt
Faly 2 8.1 5.8 77 5.3
. 5 67683 w1| %2 w3y 8| 53] n 31 900 125
- 2 12| B| e | B 72| 80| 51} € 18
August 5 6.7 | 9 »8 & 6. | 85 b9 6 103 8oo 10
. 12 6.4 | 86 5.1 67 6.5 | 87 5.1 3 180 500
" 26 5.9 | & 5.7 yil 9.2 | 8% 58 ™ 183 ] mL
Beptember 2 6.8 { & 5.1 61 6.6 1 8 5.4 el 12k 1,715 13
- 9 3l 80| 63| B 82l 81.0 575 76
» 16 ;g 81 kg gé gg B2 gg ;Z 8.0 | 1,080 127
& ked 5.3 X kel 5
- IR R IR R 2
. .2 & 0 kid 14 he " . X
. '.51‘}1 Z.e & !,.n 7 3.5 | 6 5.3 56 63| 6 1.9 [ 1k 14| % 8.8 81
November & [19.3 | 68 3 7 o | 67| k3| b 65| 66| 65| 10 27 1,000 160
" 10 {23.0 66 3.7 50 9.8 1 65 6.1 & 6.1 | 6k 6.7 kil 219 1,850 162
. 18 120 | 621 6.6 & B0} 6| 62| 6 hof 6| 62! & 266 1,000 ]ﬂ 1af 6| 87| &
- 25 |20 | 57| 62 59 Bo| 57| 68| & 00| | 80} 7™ 2% %0 u
Decesber 2 |36.0 | & | 3.3 3k B0 | 8| 30 32 No| B3| k9| R 332 1,000 150 07| %6} 92} o
. 9 | 2h.0 6 | 6.1 58 8.0 | % 6.0 57 B.6 | %5 7.k ® 3% k83
" 16 | 8.0 52 { 88 8o 18.0 | 55 7.2 61 12.0 | 56 8.0 % k0 00 m 15§ 50| 100 -]
» 23 |20 | 521 8.0 n wo || 15| 61 50| 5| 81} T2 288 2,300 15
" 30 | 23.0 55 | 64 60 21.0 | 55 6.2 =8 8.1 | 54 7.3 67 378 900
July Aversee -3 k6 1 56 6.4 5.3 61 131 900 122
Aug. b 2.5 5.2 67 7.3 5.3 % 155 il 120
Sept. 7 7.2 5.3 67 7.2 3.9 T 96.0 | 1,123 105 . a8
Oct. ™ 5.7 7.2 76 1.8 ) 56 7.1 6.9 » 139 1 8 87
Fov. " 19.1 5.2 5 13.2 5.8 60 9.2 6.8 70 29 1,150 154 1.1 T g
Dec. * 22.6 6.5 61 18.8 6.0 56 10.9 7.1 14 357 1,017 k2 1.1 9.6
1941 Aversge | 15.8 6.3 6 10.8 5.3 (2] 8.0 6.2 71 198 130 1.2 9.0 87
® Averags .
1036 0% * ‘Asen, = commendsd by the U. S. Treesury
) Quality and Trostment . 1941 Mamal, Am. W.¥- . +#4 The Liwit ro . 8. .
3-’;.‘7’.,;.’?'“11;.&;“ m':::fumu:"m., Netfonal Rescurcos Committes, House Doc. 155, T6th Congress, lst Seszion. # Greater then.
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SANITARY ASPECTS OF WATER QUALITY
Along the Rio Grande, from El Paso, Texas to the Gulf of Mexico.
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RESULTS OF EXAMINATION OF WATER SAMPLES

FROM THE RIO GRANDE AT NUEVO LAREDO, TAMAULIPAS

mmuu-ofmmm.m-uwmrmmofmuewu.tmwor—nnpummo,m-.

ples of vater taken from the Ric (rande by means of the yumpe of the city water service, under the supervision of such
_Water Analysis — Parts per Million Water Analysis — Parts per Million
: . olphtha|
Period Tur- Totel Vi Total : Pesiod Tue- Total ;
bidity Alkalinity A“hll.l. Hard. Magnesia bidity Alkalinity mh_;.n. agn

j Maxi 1941 Mini 1941

Jarowry k,980 155 8.0 215 80 Jeuary 51 70 5.0 16
Fotwuary 1,612 160 10.0 455 68 Fotruary 61 100 5.0 =%
March 160 8.0 400 70 March 8k 1h0 5.0 335 hs
Agril k,320 150 8.0 620 100 April &5 85 3.0 20
May 23,333 160 10.0 160 58 May 825 90 0.0 160 8
Jvoe 15, 130 5.0 T70 108 June 1,171 55 0.0 180 12
July 22, 155 8.0 750 108 July 887 87 3.0 195 20
Aogust 21,k33 150 8.0 685 80 August 4,100 110 0.0 27 20
Septemder | 12,500 150 5.0 505 8 1,380 95 3.0 170 [
Ootober 9,640 ko 5.0 715 85 October 1,733 2105 3.0 230 8
Novenber 3,500 180 8.0 . 815 108 Noveaber 362 135 3.0 590 52
TDecssber 165 8.0 815 148 December 152 150 5.0 T30 88

. Average 1941 Annual Averages

Jenoary 15 7.0 393 Fid 1932 1,434 132 %Y 340 2.9
o= Rl a2l 2B | S| 23|23
Yarch b T %5 . .
April 130 6.0 339 A9 1935 1,298 128 5.7 245 30.0
My 6,735 123 o 258 25 19% 1,292 135 5.1 iod 34.6
June 3,918 12 .0 580 55 1937 1,220 5.0 330 k0.0
Jaly 5,708 123 5.0 521 5h 1538 1,35 134 5.7 207 3.0
Aogust. 8,053 133 5.0 386 32 1939 gg 1ko 5.6 296 36.0
Beptember 5,986 128 5.0 333 7 19%0 1, 37 6.0 296 .o
October 3,659 127 k.o i85 31 1941 3,056 135 5.0 A63 5k.0
December 7 30 = 19 19322941 | 3,0 g:"m 53 51 .6

Total 36,674 1,625 65.0 5,550 630 —

Average 3,056 -135 5.0 63 5k Maximum | 32,700 2k 15 70 w8
saxtmm 8,053 157 g-g 1223 llzg Dares _ |gept. 1957 | Aug. 1954] Dec. 1957 Deo. 1941
Winimm ¢ n2 - 19 ) 0 0.0
3 And' Other Daye Dates  |Jan. 1933 | Apr. 1935|Bov. 1934% Sept . 1932%
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RAINFALL ON UNITED STATES SIDE OF RIO GRANDE WATERSHEIj
INCHES— 1941

The rainfall records shown below have not been published elsewhere. The source of
each record, and the type of rain gage used, are shown below.

Latitude, longitude and elevation of each rainfall gtation will be found either at
the bottam of the third page following, or in the index to rainfall stations in Water
Bulletin No. 10.
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RAINFALL ON UNITED STATES SIDE OF RIO QRANDE WATERSHED

INCHES — 1841
Fort Hancock Bridge, Texss
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n WATER BULLETIN NUMBER 11—INTERNATIONAL BOUNDARY COMMISSION

RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED
INCHES —1941 - ;

The 1941 rainfall records shown below have not been published elsewhere. The
source of each record and the type of rain gage used are shown below. The normals and
averages for monthly and annual records are based on all availshle records published
and corrected in these Water Bulletins.

fetitude, longitude and elevation of each rainfall station will be found elther

at the bottom of page 79, or in the index to rainfall stations in Water Bulletin NoJlO.- '
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. INCHES — 1941
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EVAPORATION FROM FREE WATER SURFACES IN THE RIO GRANDE BASIN

umm_m
il

1

L
il i i
et gl
15vg pwm ] T
mmw,mW~u, .

nwwwuﬂmmmm‘mm
tional Bownary Oommission and calibrsted sgainst s stenferd Vestbher Bureen

pen,vas used st Yaleta, Oounty Line, Presi

Negls Pass, and Rio Grands Oity, Texas.
The United States Weather Bureai furnished the records for

uuhmwmw

1
b il
iy L
| illy i
e g il
A mmm LT
m M,.m\h;,u um. mmw
i mmmm .m..,

&
i :
mm .muw@ mmm“ i,

it 1l 1
i i

hiT .
stizr bt mm,

K

In The United States

| wmvmwﬁmz [ Dl syaseatly
¥ RARRAGAHS m . :

= |RDEEQRBYfaRud =N T

M I il 1 B mmmmmmmmumw i prrvprermre s | g e—————my

. % . - > 1 3 wiomagrossaniall _m Ty e [

- 5 m
5 4| = | 24sasrqarey agasgRELIEAR|S

] “m 2 . mm i gazgaRcarat § |Radiddndencalg

r} =l JE! -

- 2 | ® IREIERS
I 1 (928829288888 ww_ 3 gREzang

xranuuw?n”s» % BBE |4 Aadgddomennigli®) =

m - u W. 2,55179m075)9 8] M =

} -
: - - lsanaxxogusnsls|(tz o
R ] | & preasessagsaly | g [RReRRRASRENZ|E) 5 gaogiaant
- T Wﬂ“%m% “Mm g - 9255679m765! ) M = M -
m _m1 Assdasgane| | I RRENE0938| R . f4R ;
5& Flos o Gianlg SRa| - g lysnransnennels
1= ARgda%earass||ie mw “adiedeidalg) (2| E z |Bop[ERRARRANIRR S
E |+ednsngghacag|] : E — 4 [~
, & 5 kusscaneresals - [rexarnnasanals|| § .

&_ . | Be8tssEncRs Salt Sani\biiaiuil L & ecmnsaseninl 8 Ehbr pEebk i b
= .M SR mn 3 - = [MRsdogadngovs
| 5 | anangssunss 3+ e Em e nemesle

Hm 5 | #anaxeranas (b e 3 |§e& [~ Sogasgoera|s m.;

el & EREELERD TS R . | W

, spazaszres| | s iz 2

I |RECSENRA3503 |8 mﬂ,mmwm AL RS S m § A253388e g18) 1§

A S R o el o [ || s 2 [Asstvrogey arn -

i 3| - [AoisoREReNd(e S |gue [anB08RERAGTAIS
SERILALSIRRES L S PEEE R I P ™ 2u52a28| || Z |1 SReies g rand (g
sReggdgeend g . 3 |fg5 neecesn| ||y (¥ 5

" = RIAYRIYY E il m =

- Miz|sananasndanels||f |§¥El  Iiiedad 3 - [nemas1sR5ans(z
(B (ST S e nalg | (B |42 sgoeend 3| = [renoasserzenja)[ 5] F ,N_.‘.m.umas.mv...,ma @
’ EEE] & nm 3| & [icddnoccdnnig|S) ©
2 _ 5| 5 [BRIASTEIARIYAR () ,

v ¢ [ | e ) i g e
e H S e o
p iF i Jrensaensanale 3 | @ [FRRSRRRITEIOR
PR RS 5 [Renscraageesie § |nogsdgoreeeniy 2
- LLEEE T L O W 8 |mmvgoqdqmenn|g : craarnal

& g limsag9ssnsan(e | [RegRagseLEng |2

i aRR |resasssaseenls| |y hgRRETIRARANCR 3 Hmw RRGREMAIIEME
b R | o4 1o g oyt o OO 0 ” A N, - - P eG o 0 o | g Bid m. z
2[Z2T M = .
o] ; [Fesanrareneae| M [Sedvavqengia (e i nasRsgeysngy(s| 3 | 3 Rengnesaizaeiy
8l & dregnangac<sg| ¥ O 6 A = s et 4 3 | & IMndonghdnd md g 31 & |danrodagrnadld

§ lgiantzniaiddl 3 liisessibsidd] | 1 laisoazibiaall| 1 |isisatgibssald




WATER‘ BULLETIN NUMBER —iINTERNATIONAL BOUNDARY COMMISSION

81
DRAINAGE BASIN AND IRRIGATED AREAS
Along the Rio Grande and Tributaries— 1941
. The drainage basin areas tabuiated belov are taken from the best availsble sources, including topo-
graphic maps. The total area within the outer rim of the Rio' Grands Basin 1s sbout 335,500 square miles.
Bat, in many places, and particularly along the southwestern side of the basin large aress Yield no run-off
to the Rio Grande. Such non-ylelding areas constitute about 48.8% of the total area encompassed by the
outer rim of the basin leaving 171,643 aquare miles of productive watershed. Only the productive vatershed
E areas are listed delow.
The irrigated acreages liasted belov include only areas belov San Marcial gaging otation on the Rio
Qrande and below Girvin gaging station om the Pecos River. These figures are from the most reliabls sources
and are the best figures availadle. On the United States side belov Rio Grande City the figures are for
cultivated acreages all of which have irrigation facilities, but a amall pert of vhich is farmed without
irrigation in favorsble seasons. {See page 55 herecf.)
Yor drainage basin and irrigated aress in previous years see the heading of each gaging station in
Vater Bulletins Nos. 1 to 8, and see table in Weter Dulletins o. 9, page 90, and No. 10, pape 102.
Drainage Basin—Square Miles Irrigated Areas—Acres
. In In
DESIGNATIONS OF AREAS AND GAGING STATIONS ~
United Mexico Total United Mexico _ Total
) States States [ Primary |Secondary
Above Sen Mercial Station 2k, 717 o| au,m17
- San Marcial to Elephant Butte Dem 1,747 o] 1,747
Above Elephant Butte Dem y 0| 26,464
Elephant Putte Dem to G:hl.llo Den . 1,290 o 1,290 11k o o 114
Avove Caballo Dem 27,754 o 27,754 1k 0 0 11k
. “Caballo Dem to E1 Paso ' 1,513 ol 1,513 ou,728 of o[ 94,728
Above Rl Paso Station i 29,267 0] 29,267 | 94,842 o o| 94,8k
» K1 Paso to American Dem 4 ] 4 [ o (] [
‘Adove American Dem 29,271 0] 29,271 9k,8le 0 0 9k, 842
: ‘htriom Dam to Juarez 41 47 88
Above Juare:r Station 29,312 L7 | 29,359
Jusrez to Island 146 k2 618
#Above Island Station 29,458 519 | 29,977
Island to County Line 485 186 671
Above County Line Station 29,943 705 | 30,648
Guayuco Arroyo, above U. 8. 80 Highway Rridge 162 [} 162
County Line to Ft. Quitman, excluding Guayuco Arroyo 501 679 1,180
County ILine to Ft. Quitman, including Guayuco Arro; 663 679 1,342
Xl Paso Station to.Ft. Quitman Station, total . 1,339 1,384 2,723 68,310 | 50,084 0| 118,394
Above Ft. Quitman Station 30,606 1,384 | 31,990 [ 163,152 | 50,084 0| 213,236
Quitmen Arroyo (I.B.C. name) above measuring
.point. near its mouth 36 o 36
Qiitaan Arroyo (I.B.C. name) above rocky canyon 18 0 18 )
Bed Light Arroyo (I.B.C. name) (Quitman Arroyo on
B U.8.G.S.Maps) above measuring point near its mouth 260 0 260
Van Horn Creek, above measuring point near its mouth 117 4] 117
Ft. Quitman to La Rutria, excluding Quitman Arroyo,
Bed Light Arrcyo, and Van Horn Creek 628 886 1,514
P4, Quitaan to La Kutria, totel 1,041 886 | 1,927 }% 1,748 | 6,k25) 0 8,173
R Above La Nutrie Station 31,647 2,270 { 33,917 | 164,900 | 56,509 0 | 221,k09
Capote Creek, above meassuring point near its mouth 93 [} 93
La Mutria to Upper Presidio, total 580 503 1,083 [} 3,626 | 6,919 0 10,545
Above Upper Presidio Station . 32,227 2,773 | 35,000 | 168,526 | 63,428 o[ 231,954
Rio Conchos, above Boquilla Dam o} 7,322 7,322
Rio Conchos, below Boquilla Dem, excluding
area above Boquilla Dam o[ 17,819 { 17,419
!%;u' to Ic:w:o ;:i 144 luding Rio Concho 22 2]"7“; 21"7)2% }a 728 155’92?) 12'102 16?’%
sidio, excluding Rio 8
TUpper ‘Presidio to Imor’Pcesidio, total ) 21 | 24,746 | 2k,767 1:729 155,926| 12,108 169:763
Above lower Presidio Station 32,248 | 27,519 | 59,767 | 170,255 | 219,354 12,108 | kol,717
" Alemito Creek, above gaging stetion 1,504 of| 1,508 |1 829 o o 829
© Terlingua Creek, above gaging station 1,070 ] 1,070 |4 297 0 ] 297
Lover Presidio to Johmson Ranch, excluding
Alsmito and Terlingua 1,439 | 2,671 | 4,10 |{ 3,624 | 1,730 0] 5,354
Lower Presidio to Johnson Ranch, total 4,013 1 2,671 | 6,684 4,750 [ 1,730 0 6,480
Above Johnson Ranch Station 36,261 | 30,190 | 66,451 | 175,005 | 221,084 12,108 | 408,197
Joknson Ranch to Boguillas w1l 3,735 4,206 1} 299] . o o
Avove Boquillas Station 36,732 | 33,925 | 70,657 | 175,304 (221,084 12,108 | %08,k96
Maravillas Creek, above proposed geging station 2,192 [ 2,192 [} o) 0 [}
logier Creek, above gaging station 1,728 [} 1,728 [} 0| [} [}
Boquillas to Langtry, excluding Maravillas and Lozier| 2,125 2,595 4,720 ] 0 [ 0
Boquillas to Langtry, total 6,045 | 2,595 1 8,640 [} [ [} ]
Johnson Ranch to Langtry, excluding
Naravillas and Lozier 2% 95| ame s ew o * o 299
'ohnson Ranch to Langtry, total
Ab:n langtry Station ’ "2;777 36;590 79:297 175,30k |221,084| 12,108 | 40B,U56

‘ Ertimatod )’ increase over 1940 acresge, sems increase as shown in acreage in Rio Grande Valley between Caballo Dem
. and Fort Quitmen. % Partly Bstimated.
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DRAINAGE BASIN AND IRRIGATED AREAS
Along the Rio Grande and Tributaries — 1941

~ L
Drainage Basin—Square Miles Irvigated Aceas—Acres
in In
\TH y
DESIGNATIONS OF AREAS AND GAGING STATIONS  f, oo veico | 7o [ United _Mexico Total
States States Primary [s.“,,dw
Peocs Riyer, above Girvin 29,562 o[ 29,562
Pecos River, Girvin to I.B.C. gaging station 5,681 o| 5,681 W9 [4 [ [51]
Pecos River, above I.B.C. gaging station 35,243 4] 55,2&} L. 3T 0 [} g
Goodencugh Spring, above gaging station 1 0 ] 0 o] ]
Devils River, above Juno gaging station 2,733 [} ,75} [} [} [+] L]
Devils River, belov gaging station near
Juno to I.B.C. gaging station 1,327 0] 1,327 |t 8 0 1] 8
Devile River, above I.B.C. gaging station 4,060 [] &,060 % 8 ) o 8 |
Cienogas Croek, sbove gaging station [} 1B 354 [} ] 3k
Iavgtry to Del luo, excluding above tributaries 398 2,h95 2,893 [} [} 10
Langtry to Del Rio, total 39,720 2,495 1 42,215 1 .0 0 791
Above Del Rio Station 82,497 | 39,015 {121,512 | 176,095 {221,084 | 32,108 | W09,287
Las Vacas Arroyo, above gaging station 0 146 146 0] 1,483 Lok 1,977
San Pelipe Creek, above gaging station 6 ] 62 92k [} 92k
Sycamore Creek, above gaging station 524 [ 52l 0 ] 0 [}
Pinto Creek, above gaging station 229 o 229 100 o 100
Rio Ban Diego, above gaging station [} 931 931 0| 21,004 [ 21,00k
Las Moras Creek, above gaging station 162 0 162 712 ] T2
Rio San Rodrigo, above gaging station ] 586 586 [ 3,812 3,212 6,424
Del Rio to Xagle Pass, excluding above tributaries 527 581 | 1,108 | 16,835 | 17,661 2k, k96
Del Ric to Eagle Pasa, total 1,504 | 2,2kk | 3,748 | 18,571 | 33,360 | 3,706 | 55,637
Above Xagle Pass Station 8k,001 k1,259 125,260 | 194,666 |25k, bk | 15,814 | k6k,92k
Rio Bscondido, above gaging station c{ 1,130 1,130 o| 6,178 8,649 | 1,827
Arroyo Amole, total ] 482 ] [] g
Eagle Pass to EL Jardin,excluding adove tributaries 36 1,191 1,927 1,696 247 1,943
Eagle Pasa to Kl Jardin, total 736 | 2,803 3,539 1,696 | 6, 8, 16,770
Above El Jardin Dem Site 8k, 737 | h4,062 | 126,799 | 196,362 |260,869 | 24,463 | 481,60h
Senta Isabella Arroyo, above river road 350 0 350 0 0 0 o *
X1 Jardin to laredo, excluding Senta Isabella 387{ 1,019 21,466 |§ 4,186 1,23 o 5,422 %
Bl Jardin to Laredo, total 737 1,019 | 1,816 |¢ 4,186 1,236 [} 5,422
Xagle Pess to Laredo, excluding adoye tributaries 1,123 2,270 3,393 5,882 1,83 [+] 7,365
Bagle Pass to laredo, total 1,473 3,882 5,355 5,882 7,661 | 8,649 22,192
Above Laredo Station 85,k7h | 45,141 [130,615 | 200,548 {262,105 | 2b,463 | 487,116 :
Dolores Creek, above gaging atation 606 ) 606 0o ] o ]
Ric Salado, above Don Martin Dem o| 13,819 | 13,819 o sh,36k | 8,806 | 63,260
Rio Salado, below Don Martin Dem . ol 1,791 7,709 o] 17,052 | 10,232 | 7,183
Rio Salado, above gaging station o] 21,528 | 21,528 o[ 71,015 | 19,028 90,kk3
laredo to Zapata, excluding sbove tributaries 91 ohke | 1,h33 14 6,008 [ 1,236 ] 7,244
Laredo to Zapata, including Dolores R
and excluding Salado ) 1,097 ok | 2,039 1§ 6,008} 1,236 [ 7,24k
Laredo to Zapata, total 1,097 | 22,470 | 23,567 [¢ 6,008 | 72,651 | 19,028 | 97,687
Above Zapata Station - 86,571 | 67,611 {154,182 | 206,556 |334,756 | b3,k9L | 584,803
E) Tigre Arroyu, abpve gaging station 261 4] 261 0 [] [} 0
Rio Alemo, above gaging station o] 1,675 1,675 o b9k} 5,436 10,378
Zapata to Roma, excluding sbove tributaries T 315 | 1,086 {é 1,102 [ 1,102
Zapata to Roma, including Kl Tigre
and excluding Alamo 1,032 315 | 1,347 |¢ 1,10e [} 0 1,102
Zapata to Rome, total - 1,032 | 1,990 3,022 [¢ 2,102 | k,9k2{ 5,h387] 11,480
Above Roma Station 87,603 | 69,601 {157,204 | 207,658 339.693 48,927 | 596,283
Rio San Juan, above gaging station at Santa Rosalia o { 12,013 | 12,013 0 |10e,551 | 67,214 | 169,765
Loe Olmos Creek, sbove gaging station 535 [ 535 [ [ [ [
Roma to Rio Grande City,excluding above tributaries 143 847 990 [ 11k [ o 14
Roma to Rio Grande City, including Los Olwos )
and excluding San Juan 678 847 1,525 (4 11k ] 11k
Foma to Rio Grande City, total 678 | 12,860 | 23,538 {¢ 11k {102,551 | 67,21k | 169,879
Above Rio Grande City Station 88,2681 | 82,61 }170,742 | 207,772 |Mh2,249 |116,1k1 | 766,162
Rio Grande City to Hidalgo ns k30 85
Above Eidalgo Station 88,696 | 82,891 |171,587 P
Hidalgo to Mercedes Bridge Station 15 30
Avove Mercedes Bridge Stetion 88,711 | 82,906 {171,617
des Bridge to Station 11 n 22
Above Matamoros Station 88,722 | 82,917 |171,639 -
to Lower ille 2 2 L3
Rio Grande City to Lower Brownsville Station 43 458 901 | *h57,579 |# ol# o | 7,379
Above Lover Brownaville Station 88,72h | 82,919 |171,683 | 665,151 |hh2,249 |116,1h1 {123,500
2
# Cultivated acres, see heading on preceding page. ® Estimatoed.
¢ Estimated same s 1940. # Fo irrigation in 19kl due to excesaive rainfall.
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AUTHENTICATED DISCHARGE RECORDS

!btl‘bulltionbolmlha'lﬂnyu’bumim ln'hichwbsfmddilohu-gemerh' that have been
authenticated by this Commission for gaging stations on the Rlo Grande from San Marcial, New Mexico, to

the Gulf &f Mexico,

ard on tributaries nesr their confluence with-the Rio Grande bdelow San Marcial, as

well as on floodways leading from the Rio Grande. The table covers all of the years of record for San
Narcial and Kl Paso gaging stations. For stations below El Paso the table covers only the years of re-
oord within the two periods 1900 to 1913 and 192k to 1941.

AUTHENTICATED DISCHARGE RECORDS

- Records Within

Nome of Where Name of Records Within Where
| Goging Station | The period _Published Gaging Station| _The:Period Published
V.B. 7; V.8.P. 358, 1900 - 1913 [W. B. 7
895 . 1923 | 368, k0B, k38, k58, .
W78, 508, 528, 628 ||R1o Conchos - | 1924 . ® 1932 [W. 3. 6, T*
Ben Merolal | 1524 - 1930 | V.B. 6; W.8.P. €8, 1933 - 19W1 [W. B.5 - 11
| 688, 703, 718
1900 ® 1913 [W. B. 7*
1951,1932% .19%1 | W.B. 1 - 6% - 11
gu'u 192 % 1932 {W. B. 6%, 7%
Below 1915 and 1916 | W. B. 10 sidio
Elephant i s 1933 - 1937 [W.B. 3.7
Dutte Dem [ 1938 . 1941 |W.B.8.-1) 1938%,1939%.19k1 |W. B. 8,9,10%,11
Below vm |98 - 19w |w.n.8.m Alemito Creek| 1932 - 1941 [W. 3.2 - 11
Onballo 1932 - 1936 [W.B.2 .6
1889 - 1933 | V.B. 7; W.B8.P. 358, Inr)ingus 1937 ¥.B. 7, 8%
td » y Creek
W.B. 6%; ¥.8.P.588, 1538%,1939%.1941 |V. B. 8, 9, 10%, 11
R Peso 1g2k-1928x - 1930 &8, ggg: bord Johnson Ranch| Apr. 1936 - 1941 |[W. B. 6 - 11
1931 - w9kl [W.B.1-11 gk - 198 V. B.5, 6
1929 - 1930 |W. B. 6; W.8.P. 688,
Below June Boquillas 703, T18-
Mmorican Dea| 1938 - 19w [ ¥-B. 8 .-11 1951 - Apr. 19%6 |¥. B. 1 - 6
Lozier Creek | 1932 . 1935 |W. B.2 - 6
X1 Peso Sevw-
age Outfall | 2936 - 1981 | W.3.8.11 00 3+ 1953 |v. 3. 7%
0d. Jusrer | Apr. 1938 - 19%1 | W. B. 8. 11 190%* end 1906%/W. B. 9
Langtry 1928% . 1927 [W. B. M, 6
Inland Aug. 1938 . 1981 | W. B. 8 - 11
1928 - 1930 |W. B. 6; V.5.P. 668,
92k - 1930 zéan. 5, 63 v.s.ll:é 688, 703, 718
Pornillo : » 683, 703, 7 1931 - M jw.B.1-11
Pridge 19%1 . 1937 [ W.B. 1.7 900 - 1913 |¥. 5. 7
W. B. 6; W.8.P. 588
County Line | 1938 - 198 | V. 5.8 .11 Pecos River | 1924 - 1930 |608, 628, A3, 668,
- . :6:' gé;.s.r. 588, 688, 703, 718
: 1 -1
“Pt. Quitman 9 %0 688, 703, 18" 1931 - 1941 [W.B.1-11
. 1928 - 1929 [W.B.5, 6
1931 - 1¥1|W.B.1-1 2 %9 >
Yob. ¥..B. 6; W.8.P. 688,
Goodenough 1929 - 1930 |703, T18
Ia Fatrfa | June 1935 - 1941 | W. B. 5 . 11 Spring 1991 - 19w B.1-m
1900 * 1913 | W. B. 7* 1900.1902% - 1913 |W. B. 7, 11
W. B. 3, b, §; W. B. 6; W.8.P. 588
192k - 1926#-1930 .8.P.588,608,628 192k - 1930 |608, 628, 648, 668,
Presidio 1927+ and 1932%| W, B. 9% 688, 7103, 718
1931 - 1953 W.B. 1. Dovils River | 1931 - 1932X¥. B. 1, 2, 5% 6
193k.1957# 1939%| W. B. & - 10% - 1933* - 193WMVW. B. 3, b, 5%, 6
W0 - 19h1 | W.B.10 .11 1935-1936% - 1941 |W. B. 5 - 10%, 11

W.8.P. - VWeter Bupply Paper of the U. S. Geological Survey.

v, B.
¢

- Water Bulletine of this Commission.

# Partly revised in Water Bulletin marked thus #,
- The monthly totals for the ysar 1928 are slightly revised on page 46, Water Bulletin No. 6.

e
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WATER BULLETIN NUMBER H—INTERNATIONAL BOUNDARY COMMISSION

AUTHENTICATED DISCHARGE RECORDS

AUTHENTICATED DISCHARGE RECORDS

Name of Records Within Where Name of Records Within Where
Gaging Station The Period Published Gaging Station The Period Published
Clenegas Sept. Junefy 3. 3 _ § 1924 - 1928} W. B. 5, 6
Croek 1931 - 1935

1900 T IR Ric Alamo 1999 -  1930( W. B. 3, 6
1924 W. B. k%, 6; W.5.P. 931 - M| W.B.1 -1
, 1900 €  1913| W. B. 7%
Del Rio 1925 - 1930| W.B. 6; W.8.P. 608 _
68, 6118, 665, 688: 192k 1929| W. B. 5, 6
, 703, 718 Mar. W.B. 6; W.B.P. 688,
1931 - 1941| W. B. 1 - 11 1929 - 19301 703, 718
Partial Records Roma. 1931 W.B.1, 6
Mar.| W. B.
Lo Vaces (1935 - e TP w2x | W.B.2, 3%, 6
Apr.1938-Dec. 1941 W. B. 8 . 11 1933 - 194 [VW.B.3 .11
San Pelipe  |Sept. W. B. 1-10%, 11 Oct. 1900 - 1913) W. B. 7
1951 1935% - 1941 192k -  1928| W.B. S5, 6
Syceamore May
Cresk 19%2 _ 19%5 W.B. 2.6 Rio San Juan 1929 _ 1930{ v. B. 35, 6
Fov. W. B. 6; W.S.P. 688, 1931, 1932% .1941| W. B. 1 - 8%, 9,
1928 - 1930 703, 718 10, 11
Pinto Creek ) Ios Olmos Mar
1931 - 941 W. B. 1 .12 Creek 1932 . 1936 | ¥-B-2-6
Rio San DMego[Oct. 1932 - 1941| W. B. 2 - 11
192% - 1931 | W.B. 5, 6
Ias 1932 . 4*| W. B. 2 - 5%, 6
Crea:or” % 1935 193 W. B. 5, 65 ’ gigy&ands ig932% . 1941 | W.B. 2.8%,9,10%,11
Rio San 1937%,1938%,1939*% | W.B. 11*
° 2 . 194 |W.B.2 -1
Rodrigo 19 s N. Floodway (1926 - 19k1|W.B.2-11
1900 % 1913 | W. B. T*
S. Floodway 1926 - 1941 | W. B. 2 - 11
Joekx - 1926 [ W. B. bx, 6 Taly W.B. 6; W.8.P. 668,
1927 : 1930 | W. B. 6; W.8.P. 648 1928 - 1930| 688, 703, 718
Eagle Pase 668, 688, 703, T18 1931 W.38.1,6
Bidalgo Partial Records
1951 - 1941 |[W.B.1-11 1932 - 193 (W.B.2 -6
May Nov.
Rio Escondido (1932 - 1941 | W. B.2 . 11 1938 . 19%6(w.B. 8, 9
P Partial Records
900 % 1915 | W. B. 7% 1940 and 1941 | W. B. 10, 11
1924 - 1925% W. B. hx, 6 ]
Retamal © 1939 . 19iw.B.9.-11
1926% W.B. k&, 5%, 6
) Sept . Oct.| W. B, 2
1927 - 1928 | W. B. 4, 6 1932 - 19%
Partial Records |y g, 5 §
Laredo 1929 - 1930 { W. B. 3, 6 1935 - 1936 ’
Mercedes
Sept. 1934* W. B. 9% Bridge Fov. Dec. |y B 7
ok 1937 - 937 " 77
1931 . 1981 |W.B.1.11 Partial Records
19%8 - 1ghy|¥-B.8-11
- W.B.2.6
folores Grock (1992 - May 1996 Rancho Viedo l1g55 - 1gki|w.3.5.1
1900 - 1913 | W. B. 7 —
1900 - 1913(W.B. 7
192k - 1928 | W. B. 5, 6
Sept.| W.B. 6; W.8.P. 588,
Ric Salado 1929 - 1930 | W. B. 3, 6 192k - 1926 | 608, 628
1931 . 1941 |W.B.1.-11 8 Oct. 1926 - 1928| W. B. 5, 6
1932 _1938% _1941 | W. B. 2 - 10%, 11 199 - 19303 W.B. 3, 6
|zapate 932 -1938% -19 - B.2 - : 1931 - 1941 W. B. 1 - 11
1 Tigre Apr. B
Creek igse - 1936 | ¥-B-2-6 Lowor lle | 1937 - | w.B.k.m

W. B. - Water Bulletins of this Commission.

W.8.P.

* Partly revised in Water Bulletins marked thua*.

.Water Supply Papers of the U. S. Geological Survey.

© Retamal Canal 1s sometimes used as & floodway .

)






