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FOREWORD

This compilation of stream discherges and related data is the tenth unified publi-
cation relative to the cooperative determination of the flow of the Internationsal 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 Commission and represent the results of stream flow
and related measurements made on the Rio Grande and on 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 1940 as well as adjustments to and authenti-
cations of hydrographic records. .

International stream gaging was begun in 1889, with the operation of the station at
El Paso, Texas. A mumber of stations on the Iower Rio Grande and tributaries below El
Paso were established in 1900 and opersted until 191k. From 191k 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 dutles and functions of the United States Section of the International Water
Commission were transferred to the United States Section of the International Boundary
Commission by Act of June 30, 1932. On January 1, 1932, the Mexican Section of the In-
ternational Boundary Commission similarly took over the duties of the Mexican Section of
the International Water Commission. On Januasry 1, 1935, an International Water Commis-
sioner for Mexico was again appointed and since then, though separated, the two Commie-
sions function as one.

This cooperative arrangement for obtaining hydrologic deta is the result of the
concurrence and sgreement by both sections of the International Commission that a co-
ordinated result should be insured and that an accurate and complete hydrographic re-
cord of international flow was necessary.

Of astream gaging stations on the Rio Grande, those at Juarez, Eagle Pass, Laredo,
Rome and Matamoros were operated in 1940 by the Mexican Section of the Cormmigaion, 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 its borders.

Acknowledgments

Some of the data published herein relative to drainage basin and irrigated areas,
chemical and bacteriological analyses, silt, stored water, evaporation and rainfall have
been furnished by the following agencies within the two countries: United States Depart-
ment of Agriculture, United States Bureau of Reclamation, United States Army, Agricul-
ture and Mechanlcal College of Texas,Middle Rio Grande Conservancy District, Pecos Joint
Investigation, E1 Paso City-County Health Unit,the Depertment of Water and Sewage of the
City of El Paso, Federal Board of Public Improvements of Nuevo Laredo, Tamaulipas, Na-
tional Irrigation Commission of Mexico, Cia. Agricola y de Fuerza Electrica Del Rio
Conchos, S. A., the Mexican Department of Agriculture and Development, National Bank of
Agricultural Credit of Mexico, The Meteorological Service of Mexico, National Irrigation
Commission, and private individuals and corporations. Specific acknowledgment 1is made
where the data appear.
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FOREWORD — continued

General Hydrologic Conditions for 1940

Along and Adjacent to
The International Portion of the Rio Grande

For 1940 the yearly flow of the Rlo Grande and most of its tributaries was below
normal. At points above Laredo it was very gimiler to 1939. Below laredo it was higher
then 1939. The flow at Rio Grande City was 80% of the 1924-1940 normal flow. The low-
est flow of the year at this point was 9U6 second feet on May 9. This was the lowest
flow recorded at this statlon since Januasry 1932. The monthly flow for March was the
highest recorded since 1924 for that month from the Rio Salado and at stations on the
Rio Grande from Zapata to Rio Grande City. Minimm flows for December since 1924, were
established at Goodenough Spring, Del Rio and Eagle Pass.

The United States measured tributaries below Fort Quitman flowed about 60.1% of
their annual average flow, while the Mexlcan measured tributaries flowed about 68.7% of
their annual average.

During 1940 four flood peaks of note occurred at Rio Grande City. The first was
on March 25 with a peak flow of 62 ,400 second feet. It came principally from the Rio
Grande below laredo and from the Rio Salado,with some contributions from the Rio Alamo
and Rio San Juan. The second flood occurred on June 26 with a peak flow of 58,000 sec-
ond feet. It came principally from the Rio San Juan with some from the Rio Grande be-
low Zapate end the Rio Alamo. The third flood was on September 9 when the peak flow
reached 45,800 second feet. It came principally from the Rio San Juan with only a small
contribution from the main Rio Grande. The fourth flood occurred on October 26 when the
peak flow reached 54,300 second feet. Very 1little of this flood came from the Rlo San
Juan, the Rio Alamo, or the Rio Salado. Tt came principally from the Ric Grande above
Roma and below Bagle Pass.

The monthly average amount of water in storage was below normal, especlally in
regervoirs in the upper Rio Grande basin above E] Paso, the outstanding exception being
the Boquilla reservoir on the Rlo Conchos in Mexico. Stored water in this reservolr was
above normal throughout the year. The monthly average in all reservoirs combined was
about 77% of normal.

The smount of water consumed in irrigation in the El Paso-Juarez valley was about
95% of the 192L4-1940 normal and a little below the 1939 consumption. On the Rio Conchos
and in the Presidio valley consumption increased a small amount over 1939. Near Eagle
Pass there was about & 50% increase over the previous year in the acreage reported as
irrigated, but the increase in water diverted was not so great. Though small there was
a large percentage increase In consumption on the Mexican side of the Lower Rio Grande
Valley. On the United States side of the Lower Rio Grande Valley the amount of water
diverted for irrigation was the greatest on record, the amount being 138% of the normal
for the period 1922 to 1940. Elsewhere there was not much change from 1939 in the amount
of water consumed in the Rio Grande basin below El Paso and below Sheffield on the Pecos
river.

Precipitation was In general a little above normal on both sides of the basin below
the E1 Paso-Juarez valley.

At San Marcial, New Mexico 2 ,870 acre feet of guspended silt passed down the Rio
Grande. ‘This was 26% of normal. At Eagle Pass 14,380 acre feet, or 59% of the normal
suspended silt passed that point. - At Roma 101% of the normal silt, or 12,190 acre feet
passed that station. More then twice the average silt load was contributed by the Rio
Alamo and 150% of the average amount came down the Rio San Juan.

The tonnage of salts for the year carried by the Rio Grande at various gaging ste-
tions and the tributary contributions of salts was in general below the average. There
was in general an increase in salt concentration in the water. This increase was most
pronounced at stations from San Marcial to Fort Quitmen,the Rlo Conchos, the Pecos River
and Eagle Pass. The Rio Selado and Rio San Juan were fresher than average as was the
flow at Rio Grande City.

At El Paso and at the Ysleta-Zaragoza bridge the Rio Grande water contained less
total bacteria than average, but at Nuevo laredo the total bacteria was slightly above
average. There was less than average B- Coli in the water at El Paso and more than aver-
age at the Yslete-Zaragoza bridge and at Nuevo Iaredo.
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FOREWORD —continued

Quantity of Water

There are here shown for the year 1940: Descriptions of gaging stations and their

equipment with pertinent notes concerning

elevations of gages, station records, high and low flows in previous years, and factors

modifying the stream discharges; also the mean dally discharges at points along the Rio
Grande and the mean daily inflows from measured tributaries.

Extreme monthly high and low gage heights and peak discharges; also average monthly
rates of discharge for each regular station together with the monthly and annual maxi-
mum, minimum and normal discharges in acre feet for the period 1924 to 1940, inclusive,
for each gaging station.

The flow of the Rio Conchos was not measured directly,but its monthly flow is shown.
The discharge of the Rio Grande below Elephant Butte Dam for 1915 and 1916.

The amount of water in storage at the end of each month of 1340 in all large reser-
voirs of the Rio Grande basin, as well as monthly and annuel averages, maximums and min-
imums, including some records for past years for gome of the reservoirs.

Sources of River Flow

Two maps are presented for the period 1924 to 1940. For sub-divisions of the water-
shed they show in average anmual acre feet per square mile: (a) the unused stream flow,
and (b) the total watershed yield.

By graph there is shown progressively from station to station downstream, the normal
flow for the two periods 1900 to 1913 and 1924 to 1940 , and also the meximum and minimum
flows. On this graph there is also shown normal unused run-off per square mile for vari-
ous sub.divisions of the Rio Grande basin below Fort Quitman.

DIVERSIONS

By numerous tabulations there is shown for the year 1940 the amount of water divert-
ed for irrigation at all of the large diversions along the Rio Grande from El Paso, Texas
to the Gulf of Mexico.

For 1940 and many previous years there is also shown the amount of water pumped into
all large municipal distribution systems along the Rio Grande below the El1 Paso-Jusrez
Valley.

Quality of Water

With reference to the probable life of storage reservoirs on the Rlo Grande, there
is shown the results of silt sampling at 3 points on the Rio Grande and on two tributa-
ries.

Showing the suitability of the water of the Rio Grande and tributaries for irriga-
tion use, there is reported detailed chemical analyses of water samples from a number of
important points on the Rio Grande and from tributaries in 1940, and also a graphical
representation of the Rio Grande salt burden in tons, its sources and its concentration
in the streem flow for 1904 and averages for the period 1935 to 1940.

With reference to the use of Rio Grande water for domestic, recreational, municipal
or industrial purposes, there is shown the results of bacterlological exeminations of
water samples at Nuevo Laredo, Tamaulipas, and in the vicinity of El Paso. The results
of tests for dissolved oxygen in Rlo Grande water, near El Paso, are also shown.
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FOREWORD — continued

Floods

Floods in the Rio Grande at El Paso, their magnitude and average frequency are shown
for the 23 years 1915 to 1937, during all of which years Elephant Butte Reservoir was in
operation. With the data formerly published in Water Bulletin No. 6, this completes the
aata on floods at El Paso for the 109-year period 1828 to 1937.

Rainfall and Evaporation

For its pertinent relation to normal stream flow, floods, and irrlgation, there are
shown here rainfall records for both sides of the Rlo Grande basin not published else-
where. An index to all pertinent rainfall records is also given in this bulletin.

Evaporation records for both sides of the basin are also shown.

Drainage Basin and Irrigated Areas

From the most reliable sources available there has been tabulated the dralnage
basin area above each gaging station as well as the areas irrigated below San Marcial,
New Mexico, and below Girvin on the Pecos River.

Authenticated Discharges

For convenience and completeness, there have been brought together and tabulated
the publications in which may be found discharge records of the Rio Grande and its tri-
butary inflows below San Marcial, New Mexico,which have been authenticated by this Com-
mission.

Index

There is presented an index to all Water Bulletins and the data therein as well as
an index to all ¥nown rainfall records on both sides of the basin south of the New

Mexico-Texas state line.
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RIO GRANDE AT SAN MARCIAL STATION

IRSCRIPTION: Water-stage recorder and cable with sit.down cable car and winch located at railroad bridge
.about one mile below San Marcial, New Mexico. The recorder is on the upstream end of the first bridge
pier from the south sbutment of the bridge. The zero of ite gage is 4,455.38 feet, United States Coast
and Geodetic Survey sea level datum.

RECORIB: Based upon 198 meter messurements, by wading, and from cable sabout 1,000 feet above rallroad
bridge (122 measurements by I.B.C. and 76 by U.S.G.S.). Computations by shifting channel methods. 1940
records good. Records available: January 1895 to December 1940.

REMARKS: For gege history 1895 to 1938 see Water Bulletins Nos. k4, 7 and 8. During 1940 the river con-
tinued to flow through the Val Verds area. See Water Bulletin No. 7.

El Vado and smaller reservoirs and many irrigation diversions and drainage returns sbove this station
in Colorado and New Mexico modify the river flow.

COMPARATIVE FIOWS FROM RECORDS: Momentary Peak: Max., Oct. 11, 1904, 50,000 sec. ft. with water surface
level of 4,459.5 ft. on U.S.C. & G.5. datum about .25 mile above the present station gege. This 1s the
greatest flood peak flow in at least the past 112 years, or since 1828. Min., sometimes dry. See Water
Bulletin No. 6, page 79, for all large peak flows since 1828 and their average frequency. Daily: Max.,
Oct. 11, 1904, 33,000 sec. ft. average. Min., sometimes dry. Monthly: Max., May, 1905, 15,649 sec. ft.
average. Min., sometimes dry. Yearly: Max., 1905, 3,350 sec. . average. Min., 1502, 277 sec. ft.
average. Two Successive Years: Max., 1905 and 1906, 2,750 sec. ft. average. Min., 1899 and 1900, k87
gec. ft. average. Three Successive Years: Max., 1905 to 1907, 2,830 sec. ft. average. Min., 1900 to
1902, 609 sec. ft. average. Four Successive Years: Max., 1905 to 1908, 2,390 sec. ft. average. Min.,
1899 to 1902, 539 sec. ft. average. Five Successive Yeara: 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. Forty-Six Year Average: 1,510 sec. ft.

Mean Daily Discharge in Second Feet 1940 —— Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 550 640 563 Lok 569 513 249 703 1o 702 | *562 748
2 kg9 899 590 4o3 325 h23 399 288 135 836 *466 675
8 470 | 1,010 572 526 2ko 36k 509 201 108 599 329 813
4 515 966 800 481 186 270 374 332 92.h 475 27h 763
5 662 892 9kl 466 146 333 251 367 73.0 536 234 *709
6 683 740 1,000 406 113 174 476 380 103 513 348 662
7 656 760 8u5 387 1.1 157 187 639 174 451 360 559
8 710 716 854 k2 55.9 117 207 6hg 211 347 *315 *622
9 704 671 767 350 60.9 8h.4 120 839 195 315 *218 738
10 679 6h2 690 343 134 73.2 108 379 131 316 172 727
1 6h2 620 756 264 15 77.2 107 265 315 251 159 *656
12 580 646 740 153 310 55.6 61.7 201 562 251 161 *686
13 566 559 832 118 423 50.1 55.2 177 {1,040 27k 189 700
14 542 566 752 92.2 334 7.7 50.0 138 892 280 348 T49
15 586 548 Tho 764 361 5.4 65.9 137 971 248 2Lg ol
16 621 637 721 70.8 296 52.9 73.9 160 761 281 187 872
17 663 603 638 7.8 225 128 69.1 223 834 301 175 816
18 571 560 569 10k 216 122 146 245 645 237 157 818
19 244 567 522 495 2ko 128 419 238 k20 211 178 718
20 312 567 604 .619 385 107 615 280 279 178 172 590
21 k13 558 g 317 1,090 6k.0 581 268 610 167 281 709
22 642 559 kol 239 1,290 69.1 k11 289 | 1,070 159 825 82k
23 588 552 Lug 171 {1,880 57.0| 336 1,150 | 1,730 205 |1,160 Tl
24 657 559 478 250 2,700 79.6 266 1,450 |1,860 204 [ 1,030 718
25 598 590 463 296  [*2,100 162 1hl 2,320 933 37k 917 673
26 571 583 351 354 1,400 250 82.3 | 2,k50 697 115 (1,080 690
27 611 652 426 369 1,320 162 75.5 | 2,170 71k 376 891 779
28 672 599 501 315 1,300 98.8 127 1,400 572 378 841 881
29 776 538 kol 264 934 115 551 568 567 365 771 850
30 793 510 276 | 762 146 1,700 295 . 526 508 800 817
31 649 583 656 1,180 202 667 764
_ [Sum 18,999 9,093.2 },526.0 19,443 11,420 23,011
18,425 19,611 20,267.9 9,996.6 17,360.4 13,849
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low 5‘;’,:‘:';" Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Jan. .72 -84 29 875 |19 107 59k 36,500 ho, 268 56,000 17,400
Feb. 1.02 -.03 2 1,100 |19 455 655 37,700 16,437 77,100 29,600
Mar. .94 .56 | 5 1,060 |26 258 633 38,900 58,412 119,000 23,400
Apr. .27 -1.bo | 20 695 |17 68.7 303 18,000 123,308 407,000 16,850
May 3.33 $.1.67 |24 2,910 8 Lo.7 654 40,200 238,396 608,000 4,450
June .30 -1.58 1 650 | 14 R 151 8,980 130,580 368,000 228
July 1.89 -1.62 | 30 2,010 | 1k 50.0 322 19,800 50,664 157,140 o}
Aug. 2.87 -1.06 | 26 2,820 115 114 €27 38,600 18,569 275,000 1,620
Sept.| 2.49 -1.28 | 2b 2,200 5 68.7 579 34,500 57,754 308,000 2,920
Oct . 1.01 -7 2 987 | 22 s 368 22,700 33,630 123,000 0
Nov. 1.71 -.69 | 23 1,240 |18 126 W62 27,500 28,825 76,200 2,550
Dec. | 1.76 79 |15 1,050 | 7 525 742 45,600 40,83k 58,400 15,100
early| 3.33 -1.67 2,910 %0.5| 508 | 368,880 | 899,677 |1,557,800 | 2uh,489

$ And other days. * Partly Estimated




WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION 9

RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION

IESCRIPTION: Weter.stage recorder and cable with sit-down cable car with winch. Prior to January 17, 1939
the recorder was located at the south side of the pool immediately below the dam. The cable was .75 mile
below this recorder. Zero of this gege was elevation 4,255.10 feet on United States Coast and Geodetic
Survey sea level datum. On January 17, 1939 a temporary water-stage recorder was established 1900 feet
below the dem with zero of the gage at elevation 4,22 .24, On March 29, 1939 the zero of this gage was
changed to elevation 4,240.9% on the above mentioned sea level datum.

RECORIS: Based upon 75 meter measurements during the year and a steble rating curve. Records available
1915 to 194%0. 1940 records good. Records furnished by the E1 Paso Office of the United States Bureau of
Reclemation.

REMARKS: The station described here is operated by the Reclamation Bureau. It has been the official sta-
tion since 1931. Prior to 1931 it was located at other points a little farther downstreem. Ses United
States Geological Survey Water Supply Papers. The river flow at this station 1a completely modified by
irrigation diversions, drainage returns and reservoirs. Elephant Butte Dam is 42.4 river miles downstream
from the San Marcial gaging station at the upper end of Elephant Butte Reservolr.

EXTREME FLOWS: The greatest mean daily flovw to pass Elephant Butte Dam (since storage began on Jamiary 6,
1915) occurred June 4, 1915 when the flow was 7,500 second feot. Since this time the maximum daily flow
waa from July 29 to August 3, 1917 when 3,200 second feet paesed. The minimum flow sometimes reaches zero.

Mean Daily Discharge in S d Feet 1940 — Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1| 13.3 18.5 17.5 2,190 1,510 2,180 1,780 1,440 | 1,690 69.8 | 82.6 101
2| 1.k | 18.7 17.7 | 2,180 | 1,510 [ 2,170 | 1,780 | 1,620 }1,680 67.3 | 713 | 100
g| .7 | 168 17.5 | 2,190 | 1,510 | 2,160 | 1,150 | 2,010 | 1,60 72.% | 75.1 | 101
4| W | 143 17.0 { 2,210 | 1,510 | 2,150 870 | 2,010 | 1,580 79.4 | T%.7 | 10k
5| w7 5.2 6.8 | 2,210 | 1,350 | 2,130 | 1,270 | 1,860 j1,580 80.7 | Th.2 | 118
6| 15.1| 18.0 18.2 | 2,210 | 1,900 | 2,10 | 2,100 941 | 1,570 76.2 | 89.3 | 116
7| 1.4 | 18.2 17.3 | 2,200 { 1,910 [ 2,10 | 2,160 | 1,730 | 1,560 7.3 | 9.b 97.6
8| w7} 17.9 18.3 | 2,170 | 1,910 | 2,130 | 2,200 | 1,730 | 1,kg0 Th7 | 81.8 9k.8
of 15.1{ 17.h 18.9 { 2,10 | 1,920 | 2,110 | 2,310 | 1,860 | 1,230 .7 | 177 | 104
0| 151 18.2 18.9 | 2,150 | 1,910 | 2,100 | 2,370 | 2,070 ] 1,320 72.8 | 81.0 97.7
1n| 154} 17.6 17.0 | 2,150 | 1,910 { 1,9%0 | 2,40 | 2,080 | 1,060 70.9 | 18.9 88.6
12| 15.7{ 17.2 17.0 { 2,1k0 | 1,910 | 2,100 | 2,620 | 2,110 | 1,020 76.5 | 85.5 87.4
13 17.5 | 17.9 16.7 1 2,160 | 1,900 | 2,100 | 2,840 | 2,110 | 1,000 69.0 | 86.2 | 100
14| 16.1| 182 17.2 | 2,160 | 1,760 | 2,090 | 2,640 | 2,100 {1,110 70.9 | 82.3 | 564
15| 17.2] 18.2 17.5 | 2,170 | 1,600 | 2,060 | 2,920 | 1,930 [1,k60 72.8 | 15.2 | 613
16| 18.2 [ 16.6 7.7 | 2,160 | 1,600 | 2,060 | 2,760 [ 2,080 852 %7 | 821 | 733
17] 18.2| 16.3 16.0 | 2,160 | 1,610 | 2,060 | 2,580 [ 2,080 997 72.8 { 7.5 | 682
18| 16.7] 16.8 17.7 | 1,780 | 1,610 | 2,050 | 2,550 { 2,070 | 1,070 .1 | TT.T | 654
19f 16.8| 18.1 18.7 | 1,980 | 1,610 | 2,050 | 2,560 [ 2,070 930 92.8 | 17.9 | 686
20| 16.2 | 18.8 18.1 | 2,120 | 1,610 | 2,040 | 2,390 [ 2,020 822 90.1 | 85.7 | 768
21| 16.2 1 19.1 18.2 | 2,110 | 1,620 | 2,050 | 2,280 | 1,910 830 8s.2 | 89.7 | 7O
22| 16.2( 18.3 18.2 | 1,880 | 1,660 | 2,140 | 1,930 | 1,860 | 1,090 4.2 | 85.4 | sko
28| 17.2 | 18.1 18.8 1 1,810 | 1,390 | 2,130 | 2,il0 | 1,860 422 72.3 | 8.1 | 611
24| 18.0) 19.k 18.5 | 1,650 | 1,070 | 2,130 | 2,020 | 1,860 453 72.3 | 91.6 | 852
25| 17.8 | 19. 209 1,520 | 1,070 } 2,130 | 1,600 | 1,860 256 72.3 | 98.3 | 563
26| 18.3 ] 18.7 [1,4%00 1,40 | 1,070 | 2,130 | 1,770 | 1,850 79.3] 72.3 |117 852
27| 18.9 1 17.9 |1,710 1,50 | 1,070 | 2,130 | 1,680 | 1,780 75.5| 72.1 |117 811
28 7.5 19.4 {1,940 1,460 1,070 2,120 1,9%0 1,700 75.5 71.8 j111 893
20| 18.7| 19.1 [1,9%0 1,860 | 1,120 | 1,260 | 1,560 | 1,700 7171 94k 110 748
30| 19.7 1,950 1,460 | 1,870 | 1,780 [ 1,800 ]| 1,710 69.8| 91.0 |106 963
s1]| 19.3 2,000 1,960 1,620 | 1,69 8.0 L0710
Sum 19.0 8,970 61,960 57,701 2,366.8 14,618.1
™ o0 19 11,574 .4 25 49,030 % 64,600 ’ 29,083.8 2,653.2
Extreme Gage © Extreme Second Feet — 1940 Average Acre Feet
Month |  Feet — 1940 High tw |20 | ol Period  1924-1940
High Low Day Day 1940 1940 N ] Maxi Mini
Jan. 30 19.7 1l 13.3 16.5 1,020 4,699 40,100 184
Feb. 25 19.6 4| 1k.3 17.9 1,030 25,952 57,500 969
Mar. 31§ 2,000 17y 16.0 § 3713 23,000 60,213 88,500 1,520°
Apr. ¥5 | 2,210 25|1,420  [1,970 117,000 | 114,371 136,000 ,
May 51| 1,960 |* 2k|1,070 {1,580 97,300 | 105,488 155,000 78,500
June 1| 2,180 291,260 {2,070 123,000 | 121,353 146,000 | 101,000
July 15 | 2,920 L[ ‘870 [2,080 128,000 { 124,576 137,000 97,800
Aug. f12 2,110 6] 9kl 1,860 11k,000 122,800 162,000 78,700
Sept. 1 1,690 30 69.8 969 57,700 73,618 129,000 24,900
Oct . 29 9h .l 2 €7.3 76.3 4,690 17,660 50,200 506
Fov. 326 117 5 Th.2 87.8 5,220 12,680 39,300 88k
Dec. 31 1,070 12 87.k 472 29,000 14,119 68,700 916
Yearly 2,920 13.3 966 700,960 797,529 | 1,003,484 637,534

© Mean Daily. % And other days.



10 WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT BELOW CABALLO DAM STATION

IRSCRIPTION: Water-stage recorder and cable with sit-down cable car and winch located .75 river mile below
Ceballo Dam and 26.7 river miles downstream from Blephant Butte Dam. Elevation of zero of the gage was
b,147.03 feet from February 26 to October 7, 1938 when it was changed to b,146.03 feet. On October 13,
1938 it was again changed to 4,145.03 feet. All elevations are on United States Coast and Geodetic Survey
sea level datum.

RECORDS: Based upon 151 meter measurements during the year. Recorde availsble: February 26, 1938 to De-
cember 31, 1940. 1940 records good. Records furnished by the El Paso Office of the United States Bureau
of Reclamation.

REMARKS: This gaging station was installed by the Bureau of Reclamation on the Rio Grande on February 26,
1938 to measure the flow from the Caballo reservoir. The river flow here is completely modified by reser-
voirs and irrigation diversions and drainage returns above this station. This station is about 1.5 miles
upstream from Percha Dem (& low diversion dam) at which point records have been kept in past years. Small
accretions to the river take place between this station and Percha Dem. 2,299 acre feet of water, not ac-
counted for 1in the tebles below, were diverted from Caballo reservoir into a small irrigation canal
(Bonito Lateral) just below the dam.

EXTREME FLOWS: The greatest mean daily flow to pass Caballo Dem (since storage begen Februery 8, 1938) oc-
curred July 14, 1940 when the discharge was 2,550 second feet.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

'Day Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 3.5 2.3] 1,060 2,110 1,520 2,100| 1,670 1,500 1,800 433 1.9 1.6
2| 3. 2.6| 1,070 2,320 | 1,550 2,10 | 1,560 | 1,40 | 1,750 k0.0 1.9 1.4
8| 3.2 2.4 | 1,070 2,190| 1,660 =2,090| 1,93 | 1,660| 1,630 35.0 1.9 1.4
4| 2.8 2.4| 1,010 2,130] 1,650 | 2,060 | 1,770 | 1,750 | 1,540 29.2 1.9 1.k
5 2.7 2.0| 1,0%0 2,080 1,660 2,020 1,860 1,750 1,540 16.2 1.9 1.4
6| 2.7 2.0 853 3,180 | 1,730| 2,000 2,000] 1,690 | 1,540 2.3 1.9 1.4
71 eq 2.0 853 2,180 | 1,650 =2,050| 2,080 1,780 1,k90 2.3 1.9 1.4
8| 2.7 2.0 967 2,180 | 1,53 | 2,070] 1,990 | 1,820 | 1,k60 2.3 1.9 1.k
9| 2.7 | 163 1,150 2,100 | 1,h50| 2,10 | 2,260 | 1,900 1,460 2.2 1.8 1.k
10 2.3 ] 334 1,030 2,000 1,390} 2,090 2,380 2,130] 1,420 2.2 1.8 1.4
| 2.3 | 399 771 2,020 | 1,430 | 2,0h0] 2,4k | 2,10 | 1,320 2.1 1.7 1.k
12| 2.3 | 281 84y 2,030 1,550| 1,920| 2,430 | 1,920 | 1,24 2.0 1.7 1.3
18| 2.1 ] 273 1,110 2,030 | 1,460} 1,860| 2,360 | 1,850 | 1,240 2.0 1.6 1.3
4| 2.1 | 735 1,110 2,030 | 1,410 1,800 2,550 [ 1,790 1,300 1.7 1.6 1.3
15| 2.0 | 888 1,180 2,000 | 1,490 1,900 | 2,460 | 1,770 | 1,300 1.7 1.5 1.3
16| 2.1 | 888 1,400 1,800 | 1,510 1,900 | 2,450 1,840 | 1,290 1.7 1.4 1.3
1] 2.1 8 1,k00 1,810 1,b50| 1,910 2,400 | 1,970} 1,18 1.7 1.4 1.3
18| 2.1 | 798 1,390 1,750 1,150 1,930 | 2,k0| 2,240 1,050 1.7 1.3 1.3
19| 2. | W6 1,4k0 1,760 | 1,450 | 2,020 | 2,380 2,160 958 1.7 1.3 1.3
20| 2.1 3.9| 1,520 1,770 | 1,810 2,050 2,280 | 2,050 865 1.7 1.3 1.3
21| 2.1 3.9| 1,520 1,770 | 1,360 | 2,180 | 2,200 | 1,900 663 1.7 1.3 1.3
2| 2.2 3.9| 1,570 1,770 | 1,270 | 2,120 2,050 | 1,830 620 1.7 | 376 1.3
23| 2.2 3.91 1,830 1,620 925 | 1,890 | 1,950 | 1,850 620 1.7 | 636 1.3
24 2.2 3.2 1,820 1,480 1,010 1,510 1,910 1,980 650 1.7 | 498 1.3
25| 2.2 3.2| 1,830 1,430 | 1,220 1,500 | 1,910 | 1,990 699 | 269 158 1.3
26| 2.2 3.2| 1,840 1,430 | 1,570) 1,710} 1,920 | 1,980 6171 377 5.2 1.3
27| 2a 33.1| 1,900 1,430 | 1,60 | 1,730 | 1,940 | 1,860 731 | 186 2.0 1.3
28 | 2.1 60.0| 1,840 1,430 | 1,630 | 1,720 | 1,950 | 1,700 890 2.3 1.7 1.1
20| 2.1 | 253 1,80 1,40 | 1,600 | 1,680 | 1,970 | 1,710 890 2.1 1.6 1.4
30| 2.1 2,120 1,801 1,800 1,600} 1,960 { 1,860 873 2.0 1.6 1.4
31| 2. 2,120 2,020 1,730 | 1,800 1.9 1.k

Sum 6,415.0 55,650 57,630 57,610 1,429.8 k2.0

73.6 koM g ueaus 65,11 ! 3.686 1,715.0
E Gage |oE Second Feet — 1940 |Average Acre Feet
Month| Feet — 1940 High Low |2 [T rgma Period  1938.1940
High Low | Day Day 1940 1940 Averag Maxi Mini

Jan 1 3.5 1 15 2.0 2.4 146 1,143 3,080 146
Feb 215 5 2.0 221 12,700 18,300 22,200 12,700
Mar. 30| 2,120 11§ 771 |1,370 8L,300 78,033 8k,300 [ 73,800
Apr. 51 2,190 |%25 |1,k30 [1,860 | 110,400 110,800 116,000 | 106,000
May 31 2,020 23 925 1,hk90 91,500 103,167 113,000 91,500
June 2| 2,1 25 (1,500 {1,920 | 114,300 118,767 121,000 | 11k,300
July 1k 2,550 2 |1,560 2,100 | 129,100 122,033 129,100 | 109,000
Aug. 18 2,250 2 |1,bh0 1,860 11%,300 121,100 131,000 | 11k,300
Sept . 1| 1,800 (%22} 620 |1,160 68,800 63,133 76,800 | 43,800
Oct. 1 433 14 1.7 16.1] 2,840 16,080 26,100 2,840
Fev. 23 6% |98 13| s7.2| 3.k00 8,533| 12,100 | 3,400
Tsc 1 1.6 |12 1.3 1.4 83.3 6,021 9,320 83.3
early 2,550 1.3 {1,000 | 731,869.3| 767,110 789,064 631,869.3

© Mean Daily % And other days




WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION 11

RIO GRANDE AT EL PASO STATION

DESCRIPTION: Staff gage and cable with sit-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. Juarez, Chihushue, and .9 river
mile above the American Dam. Zero of gage is 3,720.51 feet sabove U.5.C. and G.S. mean sea level datum.
Also water-stage recorder 1 mile farther upstream with zero of its gage 3,722.52 feet on the above men-
tioned datum. This later gage has been the official gage since August 3, 1938.

RECORIS: At high flows the record was based upon meter measurements made here during the year and computa-
tions by shifting channel methcds. At flows below about 1,500 second feet, the record is based upon the
record of flows into the American Canal at the American Dam and flows passing the American Dam in the Rio
Grande. 13940 records good. Records available: 1889 to 1940, inclusive.

REMARKS: Reservoirs on the Rio Grande and ite tributaries, also many irrigation diversions and drainage re-
turns, completely modify the river flow.

COMPARATIVE FLOWS FROM RECORIS: Momentary Peak: Max., June 12, 1905, 24,000 sec. ft., with 6.0 ft. atage
(lower gage). This is the greatest peak flow in the past 112 years or since 1828, or possibly longer.
Min., sometimes dry. Daily: Max., June 12, 1505, 23,680 sec. ft. average. Min., sometimes dry. Monthly:
Max., June 1905, 14,300 sec. ft. average. Min., sometimes dry. Yearly: Max., 1905, 2,780 sec. £’ aver-
age. Min., 1902, 70.1 sec. ft. averege. Two Successive Years: Max., 1905 and 1906, 2,160 sec. ft. aver-
age. Min., 1899 and 1900, 168 sec. ft. average. Three Successive Years: Max., 1905 to 1907, 2,280 sec.
ft. average. Min., 1900 to 1902, 269 sec. ft. aversge. Four Successive Years: Max., 190k to 1907, 1,880
sec. Pt. average. Min., 1899 to 1902, 227 sec. ft. average. Five Successive Years: Max., 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., 1931 tc 1940, 577 sec. ft. average. Fifty-Two Years: Average 991
sec. ft. See Water Bulletin No. 6, page 79, for all large peak flows since 1828 end their average fre-
quency. Since Elephant Butte Dem was closed in 1915 the largest peak flow to pass this station was 13,550
sec. ft. on September 3, 1925. Elsewhere in this bullstin see peak flood flows, 1915 to 1937.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 217 W3] %151 1,100 784 829 | 1,060 | 1,600 g2k 456 233 183
2 213 141 * 1ho 1,030 761 1,0k0 830 1,160 1,0k0 485 237 186
s 205 17| * 139 1,010 808 | 1,100 924k | 1,060 98k 635 203 18y
4 19k Lish 313 1,020 729 | 1,080 ghg 996 90k 558 223 179
5 192 1he bho 998 8781 1,020 1,80 1,110 817 373 220 175
[ 202 148 3 1,060 911 973 | 1,310 1,120 761 347 203 177
7 182 139 Lol 998 827 966 977 | 1,130 758 320 203 177
8 183 17 518 1,040 860 969 | 1,030 | 1,050 888 298 220 178
9 7 146 k72 99k 9ks 1,110 9kl 920 780 282 208 181
10 173 137 U85 386 855 | 1,230 96l 853 751 262 196 18
11 171 137 72h 97 908 | 1,10{ 1,160 875 75% 271 186 194
12 173 131 691 916 825 1,150 11,13¢| 1,290 732 316 186 186
13 158 136 568 1,000 853| 1,090} 1,070 1,150 675 408 18k 188
14 156 166 516 993 goh | 1,110 1,040 | 1,000 635 338 185 189
15 166 313 664 1,0k0 883 | 1,040 1,010 938 687 31k 181 189
16 160 300 752 1,060 811 1,030 | 1,210 881 757 296 186 182
17 158 38k 68 1,060 765 | 1,010 1,100 820 667 290 186 194
18 184 385 848 971 90k 997 | 1,080 789 613 281 186 191
19 169 k1o 81k 898 86k 91k | 1,130 826 648 277 192 188
20 179 464 [ * 753 867 934 925 1,170 1,010 605 268 180 185
21 180 W571 * 74O 924 963 1,010 1,260 1,050 692 256 186 186
22 186 386 * 763 960 921 1,000 1,250 934 895 2kh 186 188
23 171 245 | * 642 937 897 | 2,200 1,140 836 802 215 190 191
24 17k 202 765 1,020 o3| 1,680 | 1,070 769 599 2i3 193 178
25 176 186 | 1,090 960 826 | 1,880 1,020 83k 188 209 179 159
26 175 183 839 8ko 7291 1,280 o717 | 1,060 L61 207 184 15k
27 166 178 830 861 791 | 1,130 oh6 | 1,090 431 208 192 157 |
28 160 167 89k 886 737 | 1,210 958 990 4o8 206 238 149
29 143 157 888 887 729 | 1,100 | 1,100 936 423 240 196 159
30 140 753 830 8231 1,1k07 1,630 8u7 u29 266 192 162
31 12 U8 gkl 1,kk0 836 253 167
Sum 6,421 29,122 L, 4. 0,760 L6
siae O a0 P 26,00 272 sume 20 s o Y
Extreme Gage Extreme Second Feet — 1940 | Average Acre Feet
Month |  Feet — 1940 High Low S;‘e:':" Total | . Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Jan. 3.59 3.38 1 226 31 138 175 10,700 11,064 17,500 8,180
Feb. b.uh 3.20| 20 Skl 12 117 221 12,700 20,132 18,500 8,800
Mar. 5.2k 3.18| 25 1,160 3 * 160 629 38,700 39,287 56,800 18,400
Apr. 5.17 h.69] 1} 1,150 25 752 971 57,800 62,883 91,000 44,900
May 5.23 L.65{ 20] 1,010 27 690 848 52,200 66,897 122,000 17,600
June 6.45 L7641 23| 3,250 1 788 | 1,150 68,300 70,238 98,200 56,200
July 6.281 % 470 51 2,99 2 663 | 1,120 68,900 80,71 111,000 68,900
Aug. 5.85 holy 1| 2,010 |%18 55 992 61,000 85,990 107,000 61,000
Sept. 5.28 #3.95| 2| 1,060 28 382 700 41,700 62,594 87,400 141,700
Oct. 4.78 b1 3 703 28 200 310 19,000 25,719 34,860 17,800
Fov. 3.66 3.h0j 2 243 26 170 200 11,900 18,028 29,500 11,400
Dec. 3.h2 3.30| 11 20h 26 146 179 11,000 16,528 27,700 9,590
early 6.45 3.18 3,250 * 117 625§ 453,900 | 560,101 810,200 | 453,900

% And other days. * Partly Estimated.
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RIO GRANDE AT BELOW AMERICAN DAM STATION

DESCRIPTION: Water-stage recorder at the lower side of the Americen Dam 2.1 miles above the International
Dem, near Bl Paso, Texas. Zero of the recorder gage is 3,712.30 feet. Prior to January 1, 1939, zero of
gage was 3,722.30 feet. Also a staff gage 3,200 feet below the Americen Dam the zero of which is 3,716.28
feet. Thia has been the official gage eince May 1, 1939. The sbove elevations are on U.S.C. & G.S. sea
level datum. The American Dam is about 1,210 river miles above the Gulf of Mexico.

RECORIB: Based upon 87 meter messurements at normal and low stages during the year, 55 by the United States
and 32 by the Mexican Section and since May 1, 1939,staff gage read several times dally and more frequent-
1y during floods. Computations by shifting channel methods. High flows determined by subiracting the
American Cansl diversion from the Rio Grande flow at El Paso Station. 1940 records good. Records avall-
sble: dJune 1, 1938 to December 31, 1940.

REMARES: The operation of this station began June 2, 1938, when the Americen Dem first began operating. At
this dam part of the flow passing the El Paso Gaging Station (see preceding page) was diverted into the
American Canal (see records of "Diversions From The Rio Grande" elsewhere herein) and the remainder, in.
cluding excess flood flows, passed this gaging station. Reservoirs, diversions and drainage returns in
the United States above this point completely modify the river flow.

EXTREME FLOWS: The largest peak flow to pass this station since 1828, or possibly before, was 24,000 second
feet on June 12, 1905. Since Elephant Butte Reservoir was closed in January 1915, the largest peek flow
was 13,550 second feet on September 3, 1925. See Water Bulletin No. 6, page 79, for the average freguency
of floods since 1828. Elsewhere in this bulletin will be found data on peak flows from 1915 to 1937.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary '
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1{6215 [elhy {* 6.4 203 213 212 115 {6 590 61.1 2.4 10.7 7.1
2|6 211 fetho [+ L9 193 215 225 135 159 70.7 2.3 8.1 6.0
8|6 203 | 6145 * 6.4 203 212 208 158 79.0 59.7 2.3 | 148 6.0
406 192 | o143 54.3 204 193 199 154 .7 55.5 2.3 | 220 5.9
5] 6 191 | 6lko 91.8 212 187 202 | & 857 76.6 60.0 2.0 | 217 5.8
6|6 200 | 6146 108 216 165 205 | & 530 78.0 63.3 2.1 | 220 6.7
7|6 181 | 6137 130 212 178 200 197 80.7 60.4 2.0 | 220 5.5
8|6 181 | 6145 138 208 211 198 192 79.9 57.6 1.6 | 151 6.5
9| 6 169 | 8145 115 185 225 209 170 80.9 64.8 1.7 L2 5.3
10 ¢ 171 | 6135 93.5 197 225 199 143 78.9 63.6 1.6 L7 5.2
1|6 169 | & 75.0 104 199 22k 202 145 76.8 58.1 1.6 2.9 5.2
121 ¢ 172 | ¢ 34.7 96.9 204 208 207 140 76.6 58.0 |2 92.9 6.2 5.2
18| 6 156 | ¢ 38.5 90.7 208 209 213 1he Th.7 61.3 | ® Lot 1k.2 6.3
14|06 155 |6 36.9 92.2 198 207 219 148 78.9 61.0 |t 336 10.5 5.2
1516 164 {6 65.9 93.6 208 199 203 150 87.2 59.1 | * 312 11.0 6.3
16| ¢ 158 [ o 37.0 96.9 198 19% 207 143 85.8 58.8 |2 294 9.3 5.2
17| ¢ 156 | ¢ 61.9 96.4 190 189 214 13k 82.7 55.0 | * 288 10.0 5.2
18| ¢ 182 | ¢ 19.0 99.7 194 206 199 137 79.9 55.4 | & 280 90.8 5.2
19| ¢ 168 22.9 98.7 192 20k 202 123 82.6 skt 275 189 5.2
20| & 177 21.5 104 183 21k 207 129 77.8 51.0 |2 267 177 6.3
21| ¢ 179 21.5 107 178 209 208 143 76.9 50.6 | 254 183 5.2
22 | 6 184 18.9( 108 174 209 202 141 4.2 50.3 | 64.0 | 18k 6.3
23 | 6 169 7.4 106 214 202 & 980 134 69.8 64.5 3.9 | 187 5.2
24| 6 172 9.7 118 225 200 515 123 71.3 49.6 3.0 | 191 50.7
o5 | & 174 7.1 119 206 201 | ¢ 810 115 71.0 53.8 2.7 | 176 157
266 174 4.2 96.0 199 203 | & kol 120 70.6 56.3 2.7 | 181 151
27| 6 164 3.7 101 20k 192 223 134 72.6 62.3 2.3 | 189 155
2816 159 3.9 102 210 189 216 140 111 65.6 2.3 | 101 146
29 | & 141 3.9 98.8 211 198 217 133 126 £69.2 3.9 10.1 | 157
30 { 6 138 97.7 205 209 22h | o ¥70 61.1 68.8 8.6 8.1 | 159
31 | & 140 102 218 6 280 62.0 7-0 16k
Sum 6 1,920.6 6,033 8,126 3,0bk4.2 2,928.2 1,271.7
65,365 2,816.9 6,308 5,91 " 1,779.5 3,134.8 "
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High tow | oo I Total Period  1938-1940
High Low | Day Day 1940 1940 Averag Maxi Aini
Jen. 3.04 2.84 1 22k 31 133 173 10,600 10,450 10,600 10,300
Feb. | * 2.82 1.50 9 176 27 1* 3.4 66.2 3,810 2,855 3,810 1,900
Mar. 2.85 1.51 | 31 17k 11* 5.0| 92.8 5,710 3,885 5,710 2,060
Apr. 3.2 |*2.75 | 24 231 9 | * 166 201 12,000 9,180 12,000 6,360
May | * 3.20 2.86 11 240 6 160 203 12,500 13,000 13,500 12,500
June 4.85 2.70 23| * 1,610 30 122 271 16,100 16,757 24, koo 9,770
July L.62 2.h7 5 1,500 1 107 193 11,900 14,367 18,300 11,900
Avg. 3.80 2.26 1| ¢ 8o 30 57.6 98.2 6,040 9,107 13,300 6,040
Sept. 2.76 2.31 23 162 24 46.1 59.3 3,530 12,177 17,500 3,530
Oct. 3.02 1.70 13| *  b50 10 1.3 9L.5 5,810 2,303 5,810 197
Nov. 2.72 1.31 3 22h 12 3.1 | 104 6,220 5,287 6,220 4,L60
Dec . 2.hg 1.24 31 167 10 2.3 .o 2,520 4,06% 7,760 1,910
Yearly| L.85 1.24 * 1,610 1.3 | 133 96,740 103,431 98,727 96,740

* Partly Estimated. ¢ Deduced. ? Estimated.
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OUTFALLS FROM DEEP WELLS
Near El Paso, Texas, and Cd. Juarez, Chihuahua.

Between the Below American Dam Station and the Cd. Juarez 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 1940 such outfalls con-
tributed a total of 8,144 acre feet of water to the Rio Grande flow, which 1s equivalent
to an average steady flow of 11.2 second feet during the year. Of this total flow 10.2
second feet or 7,420 acre feet came from the United States side while 1.0 second feet or
724 acre feet came from the Mexican side. On the remalnder of this page will be found
details 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 Dem. From the company's
pumping records it is calculated that 566 acre feet flowed into the river in 1940. This
corresponds to an average flow of 0.8 second foot.

Cd. Juarez Sewage Outfall

This outfall enters the river L4.7 miles below the American Dam. From several in.
spections this outfall is estimated at 72l acre feet for 1940, which corresponds to en
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 aversge flow of 0.5 second foot or 2362 acre feet 1s estimated to have en-
tered the river from thls source.

El Paso Sewage Outfall

This outfall enters the river 6.6 miles downstream from the American Dam. The
flow of sewage is measured by Venturi meter at the treatment plant which began operating
in 1936. During the later months of 1940 there were parts of days when the maximum flow
exceeded the plant capacity. During such times the excess flow passed to the river un-
messured. The emounts of such excess are unknown and are not included in the following
tabulation. The record below was furnished by the Department of Water and Sewage of the
City of El Paso.

1940 Period  1936-1940
Month

Mean Second Feet Acre Feet Average Acre Feet
January 9.2 565 496
February 9.0 515 k91
March 8.7 534 . L8y
April 8.6 515 525
May 8.5 525 535
June 9.2 5k7 564
July 9.2 567 569
August 9.1 558 554
September 9.0 537 . 527
October 9.1 560 527
November 8.8 524 510
December 8.9 545 519
Yearly 8.9 6,492 6,301
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RIO GRANDE AT CD. JUAREZ STATION

IESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weights
located 2.5 miles downstream from El Paso, Texas and Cd. Juarez, Chihushua. This station is on the newly
rectified channel of the Rio Grande, 7.0 river miles below the Americen Dam at El Paso, Texas, and 4.9
river miles below the International Dam. The zero of the gage is 3,687.26 feet above mean sea level,
United States Coast and Geodetic Survey datum.

RECORIS: Based upon 187 meter measurements during the year, 157 by the Mexican and 30 by the United States
Section. Computations by shifting channel methods. 1940 records good. Records available: April 1, 1938
to December 31, 1940.

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

EXTREME FLOWS: The greatest flow since April 1, 1938 occurred September 2, 1938 with a gage height of 9.74

feet and a flow of 5,010 second feet. The lowest flow since April 1, 1938 occurred February 25, 1940 with
& gage helght of 3.48 feet and a flow of 16.2 second feet.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1] 217 15k 163 738 301 320 784 | 1,050 597 287 237 48.7
2| 228 163 139 593 292 523 163 7 657 268 248 58.6
g 210 177 55.1| 607 316 625 551 706 650 519 224 56.9
4| 208 170 11k 607 298 5712 579 667 526 337 218 k7.0
5| 206 173 202 551 413 558 1,080 780 73 1ho 212 9.5
6| 203 15k 157 607 501 Lol 667 791 ho3 125 224 167
7] 201 170 112 Shis 378 W77 572 3 L1y 83.0 | 245 169
8| 200 167 190 614 357 480 597 766 501 59.0 | 2h9 154
o| 195 176 200 572 420 583 505 540 k27 60.7 | 177 141

10| 201 184 258 558 353 784 480 463 378 39.2 70.6 | 196
1| 203 180 424 512 381 689 636 562 399 38.8 | 51.9] 193
12| 194 178 b1t 378 339 657 724 826 385 135 b1 ] 160
13| 170 112 323 487 353 614 657 773 388 k27 48.7 | 1bk
14| 21k 91.8| 23k 523 392 678 639 636 339 37k 56.5 1 163
15| 21h 6k.3| 300 576 396 547 569 583 360 333 59.7 | 182
16 | 200 78.8 W27 632 342 611 766 54l 399 318 72.0 | 228
17| 198 117 399 650 275 565 724 i 348 309 91.1 | 147
18| 204 195 523 526 360 530 706 ho6 296 279 218 k5.9
19| 211 206 L8l 13 n7 399 756 410 287 28l 210 4.5
20] 199 314 L4l 388 406 410 788 586 295 289 200 38.1
21| 223 274 420 463 466 Lob 886 45 345 272 195 39.2
22 | 208 219 L34 526 463 ugh 837 632 ST 210 189 40.6
23 | 207 99.6 367 77 480 1,550 780 530 512 68.2 | 21h 1.7
24 | 187 k5.9 406 537 526 1,390 738 466 36k 51.9 | 1M 80.5
o5 | 204 59.7| 763 554 463 | 1,200 667 523 225 55.8 | 145 87.2
26 [ 200 168 Lol 374 360 865 614 650 173 62.2 | 152 159
27| 194 159 480 396 37h 696 562 727 154 57.6 | 210 191
28} 176 168 537 403 357 837 Skt 636 117 57.9 | 173 169
29 | 170 165 576 L2l 279 756 643 554 121 .8 66.0| 170
30| 161 148 367 317 802 | 1,060 k70 151 73.5 | 7.0 171
31| 163 hay n3 975 480 204 176
Sum 4,583.1 15,597 20,200 19,493 5,862.6 3,788.4
6,169 10,911.1 11,788 21,549 11,234 4,718.6
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month Feet — 1940 High Low S;‘:’:d Total Period 1938 -1940
High | Low |Day Day 1940 1940 Average | Maxi Mini
Jan. 4 .hg oo | 17 319 31| 108 199 12,200 11,150 12,200 10,100
Feb. 446 3.48 | 20 342 25 6.2 158 9,090 8,610 9,090 8,130
Mar. 5.28 3.6k 25 8ko L 22.2 352 21,600 21,800 22,000 21,600
Apr. 5.31 k.23 16 901 26 336 519 30,900 33,133 35,100 30,900
May 5.12 4.0k 5 780 29 2h6 381 23,400 26,900 29,300 23,400
June 7.25 4.20 23 2,710 1 304 675 40,100 k0,167 44,300 36,100
July 6.69 4.13 5| 2,270 10| 392 696 42,700 Ly 833 49,koo k2 koo
Aug. 5.64 3.87 1 1,340 13 37h 629 38,700 40,933 bk, 100 38,700
Sept. k.92 3.54 22 869 29 97.1 37h 22,300 33,367 42,500 22,300
Oct. h.27 3.12 3 660 1 31.8 | 189 11,600 14,200 17,900 11,600
Nov. 4,07 3.18 | 23 hob 30 k2.0 157 9,360 11,553 13,200 9,360
Dec. 3.97 3.22 29 245 20 33.5 122 7,510 9,247 10,300 7,510
Yearly| 7.25 3.12 2,710 16.2 | 371 | 269,460 | 295,893 303,930 269,460
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RIO GRANDE AT ISLAND STATION

DESCRIPTION: Water-stage recorder and cable with sit-down ceble car equipped for winch and heavy weights,
located near Clint, Texas, and San Augustin, Chihuahua. This station is on the rectified channel of the
Rioc Grande 27.1 river miles below the American Dem at El Pago, Texas. The zero of the gage 1s 3,608.99
feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon 101 meter measurements during the year. 54 by the United States and k7 ty the Mexican
Section. Computations by shifting channel methods. 1940 records good. Records available August 17, 1938
to December 31, 1940.

REMARKS: Reservolrs, diversions and drainage returns above this statlon completely modify the river flow.

EXTREME FLOWS: 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 second feet. The lowest flow is sometimes zero.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1] 191 102 17.9 4.8 2.4 12.3 | 309 556 50.8 St [} ¢}
2| 172 109 21.9 42.8 2.5 1.7] 204 378 98.6 6.0 [ o}
8| 176 135 20.6 7.6 2.1 134 8.5 143 122 4.8 1.0 0
4| 153 127 19.2 21.4 2.2 93.5 7.2 136 97.2 | 140 1.0 o}
5] 156 116 1.4 5.1 1.9 23.6 | 196 40.6 hoh 49.4 1.h 0
6] 178 113 3.3 7.1 28.2 8.2§ 316 178 3.1 .8 1.2 s}
7] 12 112 2.6 9.2 16.2 2.5 23.9 50.6 3.8 21.2 1.0 [}
8| 150 112 2.8 20.0 1.6 2.0 16.5 176 2.9 1.k .2 0
9| 139 122 3.2 8.3 7 1.7 7.7 65.6 2.4 1.7 ¢} 0
10§ 130 135 3.2 5.6/ 1.0 75.1 4.6 8.2 1.8 [ 0 0
1] 114 125 3.8 ye6le 3.8 138 5.8 6.0 1.7 (] s} (]
12| 105 97.0 6.0 3.9{% 101 98.1 66.4 [T 31.8 1.6 .1 s} o
13 89.8| 82.2 5.6 8.h[* 5.4 92.0 12.0 |2 k11 1.6 | 115 [} 0
14| 132 8.7} * k.9 ko.2[* 2.0 96.0 6.7| 205 1.6 138 [¢] 1}
15| 181 69.5|* 3.9 6.6(% 5.5 55.2 6.7 56.6 2.2 48.3 [ o]
16] 173 54.7]1% 10.1 k2| 10.0 Th.1 6.1 6.0 2.6 69.3 0 [
17| 150 31.3 10.% 90.9|% 6.6 115 32.0 2.5 13.6 98.1 0 [}
18| 142 27.4 12.1 TT-7{* 7.6 3.3 33.4 .8 751 123 [+ [¢]
19| 146 28.7 35.1 35.3 100 36.0 26.4 3.3 6.1 121 0 [5}
20§ 138 29.7 10.1 3.1 93.4 9.7 110 4.2 5.0 82.0 [¢] 0
21| 180 28.5 8.3 3.3 85.2 k.5 172 L41.8 3.5 85.7 [} [}
22| 199 27.8 8.4 12.8 (" 90.0 12.7]| 48 15.3 120 110 o 0
23| 147 26.2 11.2 29.9|" 90.0 633 189 4.8 2ko 8.8 [¢} o]
24| 126 2k.6 7.6 7.2)% 60.0]1,120 76.7 1.9 82.7 4.0 o] (]
25| 134 33.2 86.9 60.9|t 60.0] 682 36.5 2.1 4.2 2.0 0 48,4
26| 152 29.3 80.2 26.0| " Lo.o| 606 18.9 25.3 1.8 0 [+} 21.7
27| 134 27.0 16.5 3.8{% 40.0 157 6.5 u8.0 1.2 (o] o] 27.5
28 [ 126 26.1 15.4 2.9 (% 17.1] ko3 3.1 131 1.1 (] 0 [VR:)
29 | 114 19.8 21.6 3.7 3.2( 237 6.2 31.7 .7 o} 0 136
30| 108 8.5 3.7 1.6| 288 335 5.9 b [¢} ¢} 127
31| 109 5.3 3.2 364 6.8 .2 118
Sum 2,053.7 598.0 5,285.2 2,773.8 1,342, 29 .4
4,485.8 481.0 *793.5 °’ 2,924.8 ggs., 170 5.8 29
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month | Feet — 1940 High tow | oo T Toral Period  1938-1940 o
High Low Day Day 1940 1940 Averag Maxi i
Jan. 12.46] 11.69 |21 645 13 16.5 | 145 8,900 8,850 8,900 8,800
Feb. 12,13 11.10 9 372 29 9.3 70.8 4,070 3,500 4,070 2,930
Mar. 12.07| 10.90 |25 2h1 7 2.4 155 954 915 95k 876
Apr. 11.90| 11.12 |17 131 21 | * 1| 19.9{ 1,190 1,675 2,160 1,190
May 12,37} 10.90 |18 513 9 T * 25.6 | * 1,570 1,310 1,570 1,050
June 13.68| 10.88 |23 1,640 2 1.0} 176 10,500 5,905 10,500 1,310
July 13.11| 10.76 6 1,070 291" 0 9k.3 5,800 5,320 5,800 4,840
Aug. 12.83| 10.99 | 2 826 2u|r o 89.5| 5,500 7,900 10,300 5,500
Sept. 12.29| 10.66 |23 453 30 ¢} 29.5 1,760 14,387 29,k00 1,760
Oct. 12.12] 10.71 | & 332 | $1 0 43.3| 2,660 2,020 2,660 1,620
Nov. 11.32 5 2.9(%1 0 .2 11.5 | 843 2,220 11.5
Dec. 12.21 29 219 |%1 0 17.1| 1,050 2,277 3,300 1,050
Yearly| 13.68| 10.66 1,6k0 0 60.6 1 43,965.5 Sk,902 k9,642 | 43,965.5

® The average, maximum and minimum discharges for January through August are for the period 1939-1940.
 Fatimated. * Partly estimated. % And other days.
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RIO GRANDE AT COUNTY LINE STATION

DESCRIPTICN: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weights
located 0.8 mile downstream from the El Paso-Hudspeth county line. This gaging station is on the rectified
channel of the Rio Grands, 47.3 river milea below the Americen Dem at El Paso, Texas. The zerc of the gage
ia 3,547.59 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORIS: Based upon 103 meter measurements during the year, 53 by the United States and 50 by the Mexican

Section. Computations by shifting chammel methods. 1940 records good. Records availsble: January 1, 1938
to December 31, 1940.

REMARKS: Reservoirs, diveraions and drainsge returns above this station completely modify the river flow.
EXTREME FLOWS: The greateat flow since Jamuary 1, 1938, occurred September 3, 1938 with a gage helght of

6.39 feet and a flow of 4,050 second feet. The lowest flow since January 1, 1938 occurred March 5, 1939
with a gage height of 2.23 feet and a flow of 4k4.3 second feet.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 252 231 67.5 114 75.8 79.5 Le7 613 " 189 88.8 | 193 160
2 282 | 235 61.7| 263 7h.8 76.3 | 285 663 " 196 91.8 | 148 149
3 265 2Ls 70.5 169 90.9 9k.8 147 377 |* 199 110 146 14k
4 233 211 65.8 109 81.8 123 160 360 187 239 118 133
5 212 186 92.9 115 89.3 120 190 2k5 109 300 145 117
6] =210 169 125 98.2 160 95.4 | 568 305 105 9k.0 [ 159 113
7 22k 175 69.0 11k 125 90.1 | 2h2 264 98.9 12k 156 138
8 222 160 60.6| 148 7.4 81.2 213 250 112 132 145 94.0
9 231 173 4.5 123 76.6 86.8 137 208 249 167 135 162
10 247 139 63.7 102 96.3 177 117 147 186 139 126 163
11 250 14h 111 79.6 10k 254 115 288 100 112 116 163
12 266 156 181 8i.3 179 205 116 378 102 150 122 185
13 282 148 172 75.7 148 176 112 533 95.3 246 120 193
14 258 1h7 150 95.0 102 181 93.9 393 88.4 287 100 179
15 226 145 65.8 17k 9k.8 217 99.8 293 81.8 263 97.3 { 183
16 189 129 122 122 86.9 | 247 85.6 | 2uk 135 264 76.5 | 194
17 210 109 207 173 90.2 410 108 135 145 284 8h.6 | 184
18 235 69.3| 22 210 75.5 171 185 105 102 256 131 163
19 256 120 239 173 112 93.8 | 216 113 91.5 2Lh 150 105
20 265 1 211 119 217 79.0 279 105 108 189 153 110
21 249 199 96.5 108 118 92.7 1 3k0 133 171 238 130 103
22 309 20% 111 122 138 126 [’ 213 213 233 126 69.8
23 258 181 99.0 121 157 43 316 130 313 214 125 88.0
24 258 117 83.3 118 180 1,350 233 98.4 | 222 171 167 86.0
25 257 96.5 178 128 210 793 250 116 132 137 173 131
26 252 121 309 178 120 940 196 212 8k.1 139 159 174
27 2k8 127 160 102 87.8| 380 167 186 80.3 131 1k 86.0
28 236 83.1 106 126 99.6 448 196 283 90.8 137 188 110
29 240 79.0 135 193 8h.L | kz2 185 16k 88.9 140 7k 213
30 2k 113 111 81.6 | 508 262 133 103 139 140 166
31 23h 109 8h.1 534 12 192 162
Sum b 438, 967.8 8,570.6 7,829.4 5,651.6 4,%20.8
s Y 5o 3,518.0 7,3 4,178.0 "’ 7.5
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High tow e [ ot Period  1938-1940
High Low Day Day 1940 1940 A g Maxi Mini
Jan. 3.53 2.63 19 712 16 112 245 15,100 15,367 16,500 14,500
Feb. 3.26 2.1 22 k25 18 52.7 153 8,800 11,757 17,200 8,800
Mar. 3.16 2.29 26 403 2 50.9 127 7,840 9,803 15,200 6,370
Apr. 3.10 2.31 18 338 12 66.3 132 7.870 11,080 15,800 7,870
May 3.29 2.20 | 25 333 8 64.8 113 6,980 9,4k 13,900 6,980
June k.66 2.18 2k 1,550 2 3.4 286 17,000 17,123 27,500 6,870
July 5.88 2.39 6 1,020 16 80.8 | 229 14,100 22,6%3 L2, koo 11,400
Aug. 3.8k 2.25 2 9hb 21 93.3 253 15,500 16,767 19,000 15,500
Sept. 3.29 2.17 23 430 15 73.9 139 8,290 26,263 16,600 8,290
Oct.. 3.36 2,23 L 70 1 83.4 182 11,200 13,333 15,500 11,200
Nov. 2.82 2.23 1 228 16 69.4 138 8,230 11,510 13,500 8,23C
Dec. 3.06 2.28 29 250 22 50.4 143 8,770 11,857 13,900 8,770
Yearly| k.66 | 2.17 1,550 so.s | 179 | 109,680 | 176,9%0 | 250,900 | 129,680

? Estimated. * Partly estimated.
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RIO GRANDE AT FORT QUITMAN STATION

DESCRIPTION: Water-stege recorder and cable with sit.down cable car equipped for winch and heavy welghts
Jocated on the rectified Rio Grande channel 1.5 miles below 0ld Fort Quitman, and 81.1 river miles below
the American Dam at El Paso. The zero of the new gege 1s 3,450.57 feet, U.S.C. and G.S. datum. See Water
Bulletin No. 7 for a gage history of this statlon.

RECORDS: Based upon 108 meter measurements during the year, 58 by the United States and 50 by the Mexican
Section. Computations by shifting channel methods. 1940 records good. Records available: January 1923
to December 1940.

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

COMPARATIVE FLOWS FROM RECORIS: Momentary Peak: Max., about June 20, 1905, 17,000 sec. ft.6. This is the
greatest flow in the last 112 years. Max. since Jan. 1923, 6,620 sec. ft., Aug. 26, 1940. Min., frequent-
1y dry prior to Jan. 1915%%. Since Jan. 1923, dry only once, March 30, 1935. Daily: Max., sbout 17,000
sec. ft. June 20, 19056. Since Jan. 1923, 2,600 sec. ft. average on Sept. 11, T525. Min., frequently dry
prior to Jan. 1915. Since Jan. 1923, 0.9 sec. ft. average May 31 to June 4, 1935. Monthly: Mex., since
Jan. 1923, 1,080 sec. ft. average in August 1923. Min., frequently dry prior to Jan. 1915. Since Jan.
1923, 14.3 sec. ft. average in May 1935. Yearly: Max., since Jan. 1923, 514 sec. ft. average In 1924,
Min., since Jan. 1923, 141 sec. ft. average in 1934. Two Successive Years: Max., since Jan. 1923, 487
sec. ft. average 1923 and 192h. Min., 171 sec. ft. average 1934 and 1935. Three Successive Years: Max.,
aince Jan. 1923, LuB sec. ft. average 1923 to 1925. Min., since Jan. 1923,7IB3 sec. ft. average 1934 to
1936. Four Successive Years: Max., since 1923, U3l sec. ft. average 1923 to 1926. Min., since Jan. 1923,
199 sec. Tt. average 1934 to 1937. Five Successlve Years: Max., since Jan, 1923, 412 sec. ft. average
1923 to 1927. Min., since 1923, 218 sec. ft. average 1933 to 1937. Eighteen Years: Average 301 sec. ft.
See pages 71 mnd 72 of Water Bulletin No. 8 for the magnitude and averege quency of floods 1in the per-
tod 1828 to 1938.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nav. Dec.
1| obk 188 | 1ko 39.3 | 101 18.4 [ k22 [1,030 371 53.5 | 159 168
2| e37 194 | 130 2h.6 49.8 20.5 | 299 86k 382 53.4 | 173 171
s| 252 198 | 122 38.8 45.3 19.7 | 1% k30 |® 300 54.9 | 168 177
41 266 198 | 121 26.9 57.7 21.1 o3| 352 |u 217 90.3 { 169 178
5| 287 196 | 115 25.0 8.9 20.0 715 ] W1 [T 168 2h2 165 172
6 331 173 | 136 27.3 82.h 20.6 | 259 337 |2 118 177 172 177
7| 320 182 | 152 28.8 | 113 21.6 | 154 s07 |® 68.3 | 12bk 191 178
8| 3ok 185 97.6 38.5 91.4 23.6 | 103 335 |® 66.0)] 115 199 187
o| 296 163 62.8 39.9 56.1 26.7 s6.9 | 259 63.7 | 136 196 189

10] 301 |*155 57.5 [0 55.5 52.3 27.5| 121 |® é1.h | 160 186 176
1| 313 |* 165 66.7 3.4 93.4 49.3 21.4 | 11 |r s59.1 | 108 171 165
12 [ * 334 [+ 168 | 118 29.8 | 112 71.1 21.3 | 300 |t M9.6 | 204 152 169
18 | * 319 |* 134 148 24,3 148 7.7 19.5 527 ? 40.0 233 160 170
14| 249 w2 | 156 26.2 95.0 90.5 21.0f 40 [t z0.4 ] 201 U7 172
15] 21b 136 | 143 32.5 80.2 103 19.6 | 270 33.2 | 265 128 164
16| 201 126 70.2 37.1 8h.6 1h2 15.8 [* 172 55.0 | 25k 112 151
17| 197 121 | 108 43.2 68.6 166 16.8 [* 113 61.4 { 251 128 173
18 | * 186 213 | 209 48.7 61.6 188 125 116 54.5 | 253 141 159
19 | * 193 o5k | 159 63.3 55.6 120 103 65.0 5.7 | 159 175 150
20| =200 293 | 177 67.1 | 100 93.8 93.4 42.8 38.6 | 219 193 154
21| 172 29k | 109 78.9 | 108 s6.4 | 173 37.1 36.0 | 218 190 147
22 163 261 61.5 88.3 75.0 73.6 {* 191 3.8 | 128 221 17h k2
28| 21k 219 60.5 | 102 168 165 |* 225 52.7 | 230 227 169 134
24| 236 186 77.5 85.7 | 1ue 1,060 269 175 252 188 176 139
95| 239 153 60.1 83.0 | 161 1,030 186 156 201 142 192 146
26 | 270 158 | 107 4.9 | 171 9Lz 106 2,290 160 147 189 143
27| 287 162 | 136 75.4 | 153 642 9l .k {# 3ho 93.8 | 16k 191 154
28| 262 155 58.3 65.2 97.0 296 298  |* 2718 6.8 | 156 182 127
29| 221 |* 153 37.1 | 105 75.0 850 290 {* 216 .7 | 130 187 154
s0| 191 343 | 122 47.9 389 355  |* 154 53.9 | 135 168 171
a1 | 19% 52.4 23.0 1,240  [* 192 102 146
Sum 5,321 1,616.5 6,850.0 10,627.4 5,273.1 ,00;
7,695 3,282.5 2,821.0 5,511.4 3,519.1 " > 5,103 2,003
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |~ Feet — 1940 High Low s;’::’:‘ Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Jan. h.21 3.10 | 19 u8h | 22 | 105 248 15,300 12,151 19,200 5,370
Feb. 3.90 3.13 | 20 438 15 | 112 183 10,600 12,579 30,400 3,510
Mar. 3.73 2.42 [ 18 286 | 29 32.7 | 106 6,510 10,911 28,500 1,090
Apr. 3.20 2.30 | 30 124 | 13 19.% | 53.9 3,210 12,795 34,700 1,200
May 3.63 2.23 | 23 245 | 31 17.0 | 91.0 5,600 15,687 50,700 880
June 7.23 2.19 | 29 3,790 5 7.0 | 228 13,600 15,453 31,000 3,630
July 5.97 2.02 | 31 2,390 | 17 15.3 | 178 10,900 19,959 61,500 4,300
Aug. 8.85 2.37 | 26 6,620 22 23.0 | 343 21,100 28,910 66,400 4, k30
Sept. 3.70 1.8 | 1 602 | 1 z7.8 | 117 6,980 31,252 59,500 6,980
Oct. 3.4 1.96 | 20 320 2 u9.1 | 170 10,500 21,088 45,720 4,520
Nov. 3.72 2.75 | 25 L32 16 11 170 10,100 1k,954 20,900 4,990
Dec. 3.66 2.98| 8 271 | 28 | 117 161 9,920 15,266 20,970 5,640
early 8.85 1.85 6,620 15.3 | 171 124,320 | 211,005 373,500 | 102,420
# Partly estimated. t Estimated. ** Elephant Butte Reservoir closed January 1915.

© Estimated from peak flow at El Paso and Upper Presidio stations.
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RIO GRANDE AT LA NUTRIA STATION

DESCRIPTION:  Water-stage recorder about 9.5 miles above Candelaria, Texas, 9.5 miles sbove San Antonio,
Chihushua, 64 miles above Presidio, Texes, and 62 miles mbove Ojinaga, Chihuahue, and 205.8 river miles
below the American Dem at El Paso, Texas. Zero of gage is 2,871.42 feet above mean sea level. United
States Coast and Geodetic Survey datum.

RECORIS:  Based upon 22 meter measurements by wading during the year for stages below 650 second feet.
Station rating curve extended above 650 second feet by means of areas and water surface slapes shown by
maximum stage pipe gages. Computations by shifting chennel methods. 1940 records good. Records avail-
able: January 1935 to December 31, 1940. Records estimated from January 1 to June 15, 1935.

REMARKS : Reservolrs 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, when the peak discharge was 7,480 second
feet. The river is sometimes dry. A careful survey of flood marks shows that about 30,000 second feet
passed this point prior to the establishment of the station. From persons continuously resident in this
region since 1903 it 1s known that such a flow as 30,000 sec. ft. has not occurred here since 1903.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1] 362 221 2 [* 70.0 27.6 63.7 | 363 871 187 55.8 120 220
2| 317 215 ko [+ 52.8 31.7 hE4 | 3k2 920 2,480 5. 122 207
8 287 213 138 * k1.5 Ly .6 37.0 333 1,050 1,280 39.4 106 197
4| 216 20k 135 |* 37.7 k5.0 25.4 | 221 528 372 Lok 141 190
5| 2710 218 132 |* 36.1 33.5 21.1 122 1,030 293 42.1 150 183
6 262 218 125 * 32.9 27.7 31.8 76.9 Le2 233 37.4 150 178
7 2u7 211 125 * 31,2 112 17.0 56.1 Llo 175 39.8 192 167
8 257 189 121 * 28.9 248 1k.9 8.7 274 13k 11k 280 170
9 250 185 131 * 26.9 76.0 17.1 101 273 106 91.6 257 177
10| 25 193 139 * 2k.9 bo.b 101 59.9 3kl 87.1 83.2 220 191
11 o7 176 122 * 22.8 58.6 59.3 28.2 261 76.0 355 210 196
12| 23 185 102 [* 21.0 39.6 102 28.9 2k2 4.5 5k 201 196
13| 2ke 189 85.5 {* 18.9 28.4 4.8 22,2 138 7h.1 634 182 173
14| 232 187 86.6 {* 17.2 21.6 |* 17.6 16.7 {1,130 66.4 395 158 169
15 234 17k 97.0 |* 15.7 oh.7 |* 13.1 13.1 666 58.2 L1z * 152 172
16| 191 1hy 127 [* 1k.3 51.2 [* 12.0 41.3 342 51.4 319 [ * 152 183
17| 199 1ho 3k [* 12.9 57.0 26.0 62.5 211 iyt d 269 150 172
18| 213 1ko 129 [+ 11.% L6.4 29.0 10.8 | 571 b1.1 | * 245 148 169
19 216 133 106 * 10.6 9k.6 51.9 8.9 631 36.5 | * 220 143 156
2| 220 133 100 11.0 |* 91.8 70.9 6.3 191 38.2 213 149 171
21| 168 173 136 11.7 76.1 | 20k 4.9 129 40.8 218 166 160
22| 212 184 133 11.8 109 145 .7 93.0 0.5 195 186 158
23 228 248 130 11.8 527 416 15.3 67.1 36.8 178 184 162
24| =201 257 146 16.3 | 206 562 85.7 123 34.6 182 169 1kg
25 235 252 101 24,0 107 917 179 163 53.5 184 178 141
26 243 215 152 26.3 123 376 143 313 122 166 176 138
27| 236 170 110 29.1 103 512 102 1,520 116 17 201 1k2
28 23) 156 91.3 29.5 106 5h9 Th.2 576 100 129 186 136
29| ok2 146 92.5 30.5 12k 328 61.8 | 2y 91.6 151 184 143
30| 2k 111 27.8 | 751 531 191 16k 75.1 148 200 143
31} 228 91.7 126 316 146 136 129
Sum . . 14,088.1 6,031.8 238
65 M0 5 e * T 5 anps IO 50000t 66220 OO 505 5
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S'F“"" Total Period  1935-1940
b eet - —
High Low | Day Day 1940 1940 Averag M M
Jan. 4.50 3.75 1 369 21 158 241 14,800 10,995 15,000| = 3,000
Feb. 424 3.50 | 23 283 20 126 189 10,800 8,597 14,400 2,500
Mar. 3.97 3.12 | 2b 215 20 79.7 | 120 7,360 6,347 13,600 = 500
Apr. 3.16 2.34 1 80.2 | 19 10.2 {* 25.2 |* 1,500 L,268 13,000 0
May 6.67 2.60 8 1,760 15 17.6 | 115 7,060 6,670 10,900 | [¢]
June 6.14 2,53 | 25 1,270 16 9.7 | 178 10,600 9,443 1,000 | & 5,290
July 5.25 2.26 | 31 673 21 L.0 | 103 6,330 14,535 57,900 2,780
Aug. 7 .60 3.16 2 2,700 2k 48.1 | sk 27,900 21,000 L0,300 10,500
Sept. 8.65 2.96 | 2| 3,850 25 30.9 | 221 13,100 he,267 71,800 13,100
Oct.. 6.86 2.91 | 11 1,960 7 32.8 | 195 12,000 21,§5o 42,700 12,000
Nov. h.92 3.42 8 509 3 96.3 | 174 10,300 12,817 15,400 10,300
Dec. 4.15 3.72 1 230 31 127 169 10,400 14,033 17,600 10,400
Yearly 8.65 2.26 3,850 4.0 | 182 132,150 172,h22 260,000 132,150

* Partly Estimated. * Estimated.



WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION 18

RIO GRANDE AT UPPER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weights
located 7.7 river miles above the confluence of the Rio Conchos and about 10 miles northweast of the towns
of Presidio, Texas, and OJinega, Chihuahua, and 277.6 river miles below the American Dam at El Paso,
Texas. Zero of gage is 2,579.82 feet above mean sea level, United States Coast and Geodetic Survey datum. .
This elevation was érroneously reported as 2,575.82 in Water Bulletins Nos. 6 and 7.

RECORDS: Based on 51 meter measurements during the year. Computations by shifting channel methods. 1940
records good. Records available: April 1900 to March 1914; September 1919 to March 1920; August 1923 to
December 19%0.

REMARES : 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 June 12, 1912, when peak discharge was 15,200 second
feet. The river is sometimes dry. See pages 71 and 72 of Water Bulletin Fo.8 for the magnitude and aver-
age frequency of floods during the previous periods of record.

CORRECTION: The June, July and ennual normals published in Water Bulletin No. 9 were erroneous. The nor-

mals below are correct. The monthly total for July was published as 7,300 acre feet in Water Bulletin Fo.
7. The correct figure 1s 7,350 acre feet .

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| * 300 208 131 3L4.9 1.5 133 538 171 [* 240 7.8 | 108 129
2 283 205 | * 122 33.0 1.6 69.7 338 701 | 1,090 8.2 | 105 140
3 oh7 201 | * 112 32.3 1.6 58.9 | * 255 867 | 1,830 8.0 95.2 147
4 240 196 | * 104 32.2 1.8 62.1 250 757 | 1,490 7.6 | 90.2 139
5 230 192 [ * 96.7]* 23.6 1.9 69.7 179 478 711 6.7 87.2 134
6 212 188 |+ 88.4|* 20.7 1.8 3hh 131 1,290 | * 397 5.9 1 103 133
7] * 193 189 {* 80.5|*% 18.2 5.4 123 | * 116 893 |t 331 5.8 | 108 131
8| * 192 189 2.4 * 15.4 6.9 86.6 | * 89.2 363 | 264 5.0 | 110 134
9| * 195 184 65.0f1* 12.5 3.1 108 * 53.5 272 (& 205 4.5 | 179 131
10 198 173 66.21* 9.6 2.5 36.7|* 29.6 180 | 155 3.5 | 227 130
1 196 168 66.2|* 8.4 5.81% 10.2|* 20.3 163 [ 111 12.7 | 173 128
12| 196 172 65.0 6.9 3.4 % 8.1 13.3 502 76.1 305 160 138
13 | * 197 172 56.0 7.1 2.5 7.4 7.4] 1,180 63.6] 594 150 141
14 194 170 47.0 7.7 2.4 6.3 5.2 * 393 5k.2l 439 1h1 133
15 201 168 U2.5 7.3 13.4 16.8 42| * 8o 8.2 304 129 136
16 194 170 4o.2 6.3 3.8 3.1 3.0 * 685 L1.7] % 314 119 133
17 194 164 1.1 4.9 19.2(*% © 102 * ko 36.3[* 234 116 129
18 166 157 b7.6 5.5 7.7{* o |*e217 * 595 31.3 203 119 128
19 { * 165 153 54.5 5.4 L.b 21.3 k96| * 739 21.6| 188 120 114
20 [ * 163 151 51.7 b7 3.6 29.0 41.5) * 661 15.0 178 120 106
21 [ * 159 139 19.9 4.6 10.0 2586 |[* 35.8 | * 627 11.3] 17 120 105
29 1 * 157 123 16.6 Lhi* 10.2}% 225 * 26.0 162 9.4 172 119 124
28 | * 160 136 55.1 3.7+ B.8]r300 [* 146 153 8.0f 165 123 126
24 189 151 56.9 2.6| 165 |r150 |* 7.4 1ko 6.9 153 133 117
25 192 193 62.0 2.5 1% 130 1120 | *  3.b 145 6.4 151 131 110
26 192 202 | * 68.8 2.6|* 53.7|% 350 2.8 172 5.3 148 119 103
27 204 195 | * 67.2 2.31* 28.9 683 2.6 239 5.0 146 122 104
28 209 176 63.1 2.2|* 17.5 41 [ * 10.2 1,110 5.4 132 114 102
29 212 152 50.5 2.5|*% 15.3 532 * 10.2 567 7.1 116 134 104
30 214 k2.5 2.1[% 15.1|* 398 * 17.7T| * 308 9.6 103 132 107
31 211 38.5 172 * 16.2 | * 22k 109 104
s""‘; 6,255 2,037 2,051.1 * 3861 716.8* 5,650.9, 2,589.7 * 16,0m 7,286.4 ;4007 3,806.6 3,840
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S’F‘e:’;" Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum Minimum
Jan. | * 2.36 1.75 1| * 315 22 | * 157 *202 * 12,400 12,793 27,300 6hly
Feb. 2.02 1.59 1 211 22 121 17k 10,000 11,565 29,400 1,420
Mar. 1.63 .92 1 133 31 33.6 | % 66.2 | * 4,070 10,389 41,500 285
Apr. 97 bo 1 38.7 30 1.5 * 10.9|* 647 9,h91 39,900 o
May 2.62 37 1 2k ko2 1 1.5]%23.11% 1,k20 13,628 55,300 0
June 3.97 6| 1,100 $171* O *155 * 9,230 1h,157 62,100 830
July 3.50 .32 1 748 26 2.5|*83.5|* 5,1k0 17,991 68,800 13.3
Aug. 5.33 1.10 6] 1,740 1 53.7 | *519 * 31,900 34,959 81,700 2,170
Sept.| 6.08 .66 3| 2,0k0 28 b7 243 14,400 57,325 82,500 3,140
Oct. 5.16 .56 13] 1,680 10 2.9 142 8,730 29,479 78,000 o
Nov. 2.2% 1.37 10 270 5 85.7| 127 7,600 15,465 26,800 0
Dec. 1.72 1.33 3 153 31 95.0 | 12k 7,600 13,883 21,700 37h
Yearly 6.08 2,040 * 0 *156 * 113,137 221,120 531,300 | 54,315

L]
* Estimated. * Partly Estimated. f And other days.



2 WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION

RIO CONCHOS NEAR OJINAGA, CHIHUAHUA

DESCRIPTION: The Rio Conchos enters the Rio Grande about 4 miles above the international highwey bridge
between Preaidio, Texas, and OJjinage, Chihuahua, 1.6 miles above the Lower Presidio gaging station on the
Rio Grande, 7.7 miles below the Upper Presidio gaging station on the Rio Grande and 285.3 river miles be-
low the Americen Dam at El Paso, Texas.

RECORIS: Based on diacharge records of the Rio Grande at Upper Presidio and Lower Presidio stations, and
estimated irrigation diversions and arroyo inflow between these two stations. The normals shown here cor-
respond with the revieions in Rio Conchos discharge shown in Water Bulletin No. 7, page 4lk. 1940 records
fair. Records available: 1900 to 1913 and 1924 to 1940.

REMARKS:  The Boquilla storage reservoir, as well as diversions for irrigation in the Rio Conchos basin
greatly modify the river flow. The Colina reservolr with 21,300 acre feet capacity, located about 10.5
miles downstream from Boquilla Dam and the Rosetilla reservolr located about 52.7 milea farther down-
stream, 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 No.8 for the magnitude and average frequency of floods
from the Ric Conchos since 1828.

Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S‘F:Z’;“ Total Period 19241940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Jan. $ 29 1,3k0 26 580 812 49,900 54,527 147,500 1k,410
Feb. 6] 1,200 25| 486 749 | 43,100 k2,653 66,180 16,130
Mar. 31 1,010 18| 258 4h8 | 27,600 39,259 70,240 20,870
Apr. 1 386 18 93.0| 216 | 12,900 28,100 62,780 5,000
May 8] 25,200 L 133 523 | 32,200 33,519 122,740 | 3,950
June 21} 2,730 6 a0k 838 | 9,900 43,859 91,900 8,720
July 1| 8,210 16| 366 | 1,330 | 81,600 85,211 502,000 22,1k0
Aug. 6| b,660 26| 460 |1,500 | 92,300 121,988 435,400 18,900
Sept. 2| 10,200 30| 146 | 1,250 | 74,400 2k, 19k | 1,141,000 9,370
Oct. 15| 7,000 7| 166 562 | 34,600 135,672 798,000 34,600
Nov. 5 930 17| 3w 508 | 30,200 51,986 87,100 17,190
Dec. 16 661 25| 257 387 | 23,800 48,622 76,000 15,280
Yearly 25,200 93.0| 761 | 552,500 929,590 | 2,431,850 | k00,930

% And Other Deys.




WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION 2

RIO GRANDE AT LOWER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weights
located about 2.25 miles above the international highway bridge between Pregidio, Texas, and Ojinaga,
Chihushua, 1.7 miles below the confluence of the Rio Conchos with the Rio Grande, and 287.0 river miles
below the American Dam at E1 Paso, Texas. Zero of gage 18 2,556.42 feet, United States Coast and Geodetic
Survey sea level datum.

RECORIS: Baged on 52 meter measurements during the year. Computations by shifting channel methods. 1940
records good. Records available: May 1900 to July 1915; September 1919 to March 1920; August 1923 to
December 1940.

REMARKS : Station moved to its present location on dJune 1k, 1932. Previously it was located 11.1 miles
farther downstream and 4 miles sbove the Alamito Creek confluence. See Water Bulletin No. 1 for descrip-
tion of the old station. Reservoirs in the United States, also Boquilla, Colina and Rosetilla reservoirs
on the Rio Conchos, as 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 ocourred in September, 190k, with a peak flow estimated at
l62,000]r second feet at the present station. e lowest recorded flow was 3.5 second feet in May, 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.

CORRECTION: The monthly and annual normals published in Water Bulletins Nos. 8 and 9 were erroneous. The
normals below are correct.

Mean Daily Discharge in Second Feet 1940 —- Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,010 [* 968 917 359 157 k76 5,560 1,740 1,190 163 782 | * k59
2| 1,210 |* 998 869 368 142 426 4,050 2,250 6,680 213 782 | * 530
3| 1,100 992 916 334 156 389 | 3,050 | 3,220 | 7,580 208 580 | * 605
4 912 | 1,080 936 279 159 | * 283 | 2,100 | 3,900 [ 7,150 202 6ok | * 613
5 821 | 1,080 871 273 231 |t 211 1,830 3,130 5,340 189 834 | * 568
6 938 | 1,190 766 268 177 |+ 732 1,430 4,520 2,550 182 772 491
7 922 | 1,060 571 okl 463 Lo 1,210 3,710 1,880 180 580 500
8 930 | 1,140 k75 222 3,980 549 1,220 2,050 1,560 220 652 536
9| 1,080 997 151 205 1,840 k73 1,240 2,040 1,520 231 3 540
10| 1,040 83k 523 200 429 | * 609 843 1,570 1,320 261 681 188
11 876 871 461 218 o84 | * 389 734 1,520 983 394 61k 510
12| 1,060 778 421 197 227 | * 1k 794 1,870 784 798 665 539
13 985 | 1,120 L66 177 269 | * 55 70k 3,240 677 1,990 709 591
14 819 990 13 161 313 18 64l 1,940 6o 1,270 599 562
15 78k 8ol 354 146 236 607 4ol 2,080 561 3,110 542 540
16| 1,150 863 325 125 B 580 408 | 2,330 188 1,40 489 72k
17| 1,000 843 319 108 227 627 690 2,120 485 8kl Lel 5TT
18 | 1,170 873 31k 10l 557 71k 649 2,810 ol 962 668 704
19 [* 977 89k 343 115 554 752 | 1,810 | 1,870 36l 871 630 553
20 | *1,040 98l 452 127 885 733 1,490 1,600 350 754 726 513
21 | % 936 896 390 154 670 1,k00 927 1,270 316 628 570 488
22 | *1,020 678 332 165 630 1,450 1,060 1,230 28k 584 627 b7l
23 | *1,200 633 312 206 45k 1,380 1,260 937 275 55k 731 Ll
24 | *1,020 703 388 229 L69 1,900 1,240 772 252 535 589 402
25 [* 827 816 532 225 535 2,670 1,070 800 220 Thi 729 Lot
26 |* 978 g6 457 311 487 2,360 1,060 1,040 191 8ol 558 Lt
27 | *1,010 991 636 297 377 2,090 948 1,320 177 821 593 Lol
28 | *1,190 963 554 228 347 2,140 858 1,330 178 78k 550 388
29 | *1,170 787 L6 193 341 2,000 1,580 1,470 170 649 504 393
30 | *1,290 362 169 30k 1,920 808 1,180 163 724 Lg2 Log
31 |* 947 320 545 1,4k0 1,h10 569 379
Sum 26!
" oiaae 07 15,9 O a6 29,587 1108 6229 e 2MF8 490k 15,823
Extreme Gage Extreme Second Feet — 1940 Average Acre Feet

Month | Feet — 1940 High ow |2 [ Toral Period  1924-1940
High Low | Day Day 1940 1940 Normal | Maximum | Minimum
Jen. 2.92 2.12 | 29 1,550 | 26 757 *1,010 [* 62,300 67,316 174,800 2k ,500
Feb. 2.75 1.90 6 1,390 | 23 612 923 53,100 54,215 77,900 26,300
Mar. 2.50 1.39 3 1,120 | 18 299 515 31,600 49,601 76,300 21,200
Apr. 1.65 .90 1 425 | 18 98.0 214 12,700 36,930 66,500 4 L60
May 10.22 1.01 8 25,200 L 135 539 33,200 k6,777 150,400 3,660
June hoih | * 127 | 21 3,360 6 |* 179 986 58,700 57,668 106,000 9,250
July 6.29 1.h0 1 8,8%0 | 16 369 1,390 85,700 102,277 564,000 23,900
Aug . 5.52 1.76 6 6,400 | 26 610 2,010 124,000 156,409 509,000 38,000
Sept. 8.08 1.00 2 11,700 | 30 156 1,490 88,800 281,595 | 1,200,000 16,000
Oct. 6.0k 96 | 15 7,300 T 171 T06 43,400 165,205 859,000 41,000
Nov. 2.35 1.62 5 1,020 | 17 457 635 37,800 67,449 105,300 30,500
Dec. 2.06 1.4 | 16 794 | 29 366 510 31,400 62,503 9k, 600 28,900
Yearly‘ 10.22 \ .90 l \ 25,200 98.0 913 662,700 1,147,945 | 2,651,800 599,000

L Revised on account of better data after the 1938 flood. " Egtimated. # Partly Estimated.



2 WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

ALAMITO CREEK STATION NEAR PRESIDIO, TEXAS

IRSCRIPTION: Water-stage recorder, about 1,800 fest above confluence with the Rio Grande, and six miles
below Presidio, Texas and 0jinega, Chihushua. Thie creek enters the Rio Grande .4 river mile below the
lower end of the Presidioc Valley and 298.4 river miles below the Americen Dam at El Paso, Texas. Zero of
gage is 2,541.42 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon 4 meter measurements during the year by wading and a rating curve, the high points of
which are determined by slope-area calculations; also upon numerous estimates by the hydrographer at low
flow. Computations by shifting chennel methods. 1940 records good. Records available: Jamuary 1, 1932,
to December 31, 1940.

REMARES: The flow of this spring-fed creek 1s modified by a small irrigation reservoir (San Estaban) 10.5
miles south of Marfa and by irrigation diversions for about 805 acres of land below the reservoir. The
low flow is steady, being from springs. The high flow is erratic, being from storms. The dralnage area
above this station is 1,50k square miles, all in the United Stateas, U461 square miles of vhich are above
San EBstaban Dam and 1,043 square miles below it.

EXTREME FLOWS: The greatest recorded flow occurred July 20, 1937 with a gage height of 5.33 feet and a flow
of 9,670 second feet. The lowest recorded flow was .87 second feet on several deys in 1932. On July 30,
19%6, a gage height of 5.93 feet was recorded with a flow of 3,900 second feet. On October 2, 1932, back-
water from the Rio Grande caused a gage helght of 8.33 feet. This is the highest recorded gage height.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 ) k.0 4.0 4.0 [3) ko | 116 23.5 4.0 Lol 3.0 1.9
2 4.0 k.0 4.0 4.0 4.0 4.0 4.0 4.0 k.0 k.0 3.0 1.9
3 4.0 4.0 L0 h.0 4.0 4.0 L.0 24.8 4.0 ko] 2.9 1.9
4 4.0 4.0 k.0 k.0 L0 18.6 4.0 7.9 (%] bo{ 2.8 1.9
5 4.0 b0 4.0 .0 b0 | 1b7 ho (¥ 4o 10.2 Lo| 2.7 1.9
6 Lo 4.0 k.0 k.0 Lo | 224 Lo | 149 4.0 Lol 2.6 1.9
7 Lo k.o 4.0 k.0 4.0 10.0 h.o | 256 k.0 o) 2.5 1.9
8 k.0 L.o 4.0 k.0 5.0 4.0 4.0 8.0 k.o k.o 2.4 1.9
9 k.0 k.0 Lo 4.0 k.0 k.0 k.o k.o k.0 bo| 2.3 1.9
10 4.0 4.0 k.0 4.0 k.0 4.0 k.0 k.o 4.0 bo| 2.2 1.9
11 4.0 4.0 4.0 4.0 k.0 k.0 k.0 4.0 k.0 59.3 [ 2.1 1.9
12 4.0 k.0 k.0 4.0 bo | 2k ko | 172 4.0 793 2.0 1.9
13 h.0 4.0 4.0 L.o 4.0 5.5 k.o W7 4.0 [1,k20 1.9 1.9
14 koo 4.0 4.0 4.0 k.0 4.0 4.0 266 4.0 1.9 1.9
15 4.0 k.0 k.0 4.0 k.0 4.0 k.o 80.0 b.0 246 1.9 1.9
16 k.o 4.0 4.0 Lo | 109 4.0 70.7 4.0 4.0 9.0 1.9 1.9
17 k.0 k.0 k.o 4.0 6.0 ') 24 .2 L.0 k.o hol 1.9 1.9
18 4.0 4.0 k.0 4.0 k.0 10.7 | k.0 4.0 4.0 kot 1.9 1.9
19 [ ] k.0 k.0 L0 4.0 36.5 | 432 k.0 k.o kol 1.9 1.9
20 4.0 k.o 4.0 4.0 4.0 5.0 8.5 4.0 k.0 kol 1.9 1.9
21| v 4.0 4.0 k.0 k.0 4.0 4.0 k.0 %] 4.0 bo | 1.9 1.9
22 k.o 4.0 .0 4.0 .0 65.3 4.0 4.0 4.0 4.0 1.9 1.9.
23 k.0 h.o 4.0 k.0 k.0 43.2 4.0 k.0 4.0 o} 1.9 1.9
24 k.0 4.0 4.0 k.0 4.0 5.0 4.0 36.4 k.0 k.0 1.9 1.9
25 4.0 4.0 .0 k.0 4.0 k.0 4.0 73.3 4.0 Lol 1.9 1.9
26 k.o L.a ) k.o 4.0 k.0 k.0 L.0 k.0 ko | 1.9 1.9
27 .0 k.0 k.0 4.0 4.0 4.0 k.o k.o k.o Lo| 1.9 1.9
28 k.0 4.0 k.o k.0 k.o k.0 k.o Lo 4.0 ho | 1.9 1.9
29 4.0 k.0 4.0 k.o 8h.2 4.0 4.0 k.0 4.0 4.0 1.9 1.9
80 4.0 4.0 Lo | 281 98.0 4.0 4.0 k.0 o] 1.9 1.9
31 k.0 4.0 13.5 87.2 k.o 3.0 1:9
S 116.0 120.0 .8 1,609.9 3,107.3 58.9
Y™ o0 124.0 598.7 o1 838.6 126.2 6h.7
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S;:‘:':d Totat Period  1932-1940
High Low Day Day 1940 1940 Averag Maxi Mind
Jan. 2.45 o4k [$1 Lo |$31 k.0 4.0 2L6 199 265 123
Feb. 2.45 2.4 [$1 L0 | %29 4.0 4.0 230 188 234 111
Mar. 2.43 2.h2 | $31 Lo |¥1 k.0 b.0 246 199 270 123
Apr. 2.43 2.38 | ¥ 1 4.0 | %30 4.0 k.0 238 219 519 119
May 4.20 2.30 | 30| 1,720 f19 h.0 19.3 1,190 1,346 8,520 189
June k.00 1.75 121 1,450 $8 Lo 32.6 1,940 2,118 * 6,360 206
July k.00 2.03 19| 1,450 $30 Lol 21.1 1,660 3,238 6,650 249
Aug. .57 1.80 12! 2,700 $31 4.0 51.9 3,190 i, 708 *16,330 378
Sept. 2.22 1.81 5 340 (¥ 3 k.0 h.2 250 5,102 19,600 179
oct. 5.14 2.10 | 13} 5,280 31 3.0 | 100 6,160 1,k27 6,160 157
Nov. 2.09 2.09 |41 3.0 %11 1.9 2.2 128 237 52l 119
Dec. 2.09 2.071 [$#1 1.9 | %26 1.9 1.9 117 201 2h6 117
early 5.14 1.75 5,280 1.9 21.5 15,595 19,182 39,964 6,497

* Estimated. * Partly Estimated. ¥ Anhd other days.



WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION 2

TERLINGUA CREEK STATION NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car located about 12 miles south of Terlin-
gua, Texas, 2.5 miles above the confluence with the Rio Grande at the lower end of Santa Helena Canyon.
This creek enters the Rio Grande 361.4 river miles below the Americen Dam at El Paso, Texas. Zero of gage
is 2,191.04+.5 feet above mean sea level, United States Geological Survey datum.

RECORIS: Based upon 1l meter measurements and numerous estimates by hydrographer at low flow, and rating
curve, the higher points of which are determined by slope-area calculations. Computations by shifting
channel methods. 1940 records fair. Records available: dJenuary 1, 1932 to December 31, 19h0.

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

EXTREME FLOWS: The greatest recorded flow was on May 24, 1935, when the extreme gage height was 17.59 feet,
with a discharge of 34,900 second feet. The lowest flow recorded wes on January 27 and February 3, 1935,
and June 17, 1939, when the discharge was .20 of a second foot.

CORRECTION: The normals for June and September and the ennual normel published in Water Bulletins Nos. 8
and 9 were erroneous. The normals below are correct .

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan Feb March April May June July Aug. Sept. Oct. Nov Dec.
1 1.5 1.6 2.2 2.2 1.9 2.9 4.8 3.8 28.4 2.0 2.0 2.0
2 1.5 1.6 2.2 2.2 1.9 2.9 4.6 2.6 T1.6 2.0 2.0 2.0
3 1.5 1.6 2.1 2.2 1.9 2.9 L4l ® 2.5 2.3 2.0 2.0 2.0
4 1.5 1.7 2.1 2.2 1.9 3.2 4.2 3.4 2.0 2.0 2.0 2.0
5 1.5 1.7 2.1 2.2 1.9 2.9 4o| * 2.5 2.0 2.0 2.0 2.0
6 1.5 1.7 2.1 2.1 30.5 53.3 3.8 66.0 2.0 2.0 2.0 2.0
7 1.5 1.8 2.1 2.1 35.2 32.6 3.5 2.6 2.0 2.0 2.0 2.0
8 1.5 - 1.8 2.1 2.1| 2o 2.9 33| 4 2.0 2.0 2.0 2.0 2.0
9 1.5 1.9 2.1 2.1 k.9 2.9 3.1( " 2.0 2.0 2.0 2.0 2.0
10 1.5 1.9 2.1 2.1 4.6 2.9 2.9 ¢ 2.0 2.0 2.0 2.0 2.0
1 1.5 1.9 2.0 2.0 4.6 2.9 2,71 " 2.0 2.0 182 2.0 2.0
12 1.5 2.0 2.0 2.0 4.6 2.9 b.3 20.9 2.0 |1,080 2.0 2.0
13 1.5 2.0 2.0 2.0 k.6 6.4 3.0 106 2.0 173 2.0 2.0
14 1.5 2.0 2.0 2.0 L6l " 2.9 2.7 158 2.0 | k70 2.0 2.0
15 1.5 2.0 2.0 2.0 46| 2 2.9 2.7 88.6 2.0 87.8 2.0 2.0
16 1.5 2.0 2.0 2.0 k6| * 2.9 9.6 5.0 2.0 | *52.0 2.0 2.0
17 1.5 2.1 2.0 2.0 h61 % 2.9 210 * 2.0 2.0 | 30.0 2.0 2.0
18 1.5 2.1 2.1 2.0 L.h| v 29 30.9 8.5 2.0 | * 10.0 2.0 2.0
19 1.5 2.1 2.1 2.0 y3| 29| 2 25] 8 22 2.0 * 3.0 2.0 2.0
20 1.5 2.1 2.1 2.0 L1 » 2.9} r 25| " 2.0 2.0] % 3.0 2.0 2.0
21 1.5 2.1 2.1 2.0 k.o 8.5| r 25| ¢ 2.0 2,01 2.5 2.0 2.0
22 1.5 2.1 2.1 1.9 3.8 60t m 25|t 2.0 2.0 2.5 2.0 2.0
23 1.5 2.1 2.2 1.9 3.7 8.9 19.1| * 2.0 2.0 " 2.5 2.0 2.0
24 1.5 2.2 2.2 1.9 3.5 11.3 2.9 v 2.0 2.0 2.0 2.0 2.0
25 1.5 2.2 2.2 1.9 3.4 L8| ® 2.5 13.2 2.0 2.0 2.0 2.0
26 1.5 2.2 2.2 1.9 3.2 L8| * 2.5 59.5 2.0 2.0 2.0 2.0
27 1.5 2.2 2.3 1.9 3.1 4.8 119 20.1 2.0 2.0 2.0 2.0
28 1.5 2.2 2.3 1.9 2.9 4.8 71.1| * 2.0 2.0 2.0 2.0 2.0
29 1.5 2.2 2.3 1.9 10.2 4.8 110 45.0 2.0 2.0 2.0 2.0
30 1.5 2.3 1.9 by 4.8 3.3 | * 6.5 2.0 2.0 2.0 2.0
31 1.5 2.3 L.h 2h.9 36.3 2.0 2.0
Sum . . 205.4 A 2 . .
46.5 71 66.0 60-6 416.3 > 1486.8 T 156.3 )T3:3 60.0 c2.0
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High tow |20 [ Toral Period  1932-1940
High Low Day Day 1940 1940 Averag Maxi i
Jan. .84 B2 (%1 1.5 |$31 1.5 1.5 92.2 211 T3 82.7
Feb. .83 .82 | %29 2.2 |$1 1.6 2.0 113 136 223 90.6
Mar. .83 82 | ¥31 2.3 | 2.0 2.1 131 20k 189 Th.b
Apr. .84 .Bo [%1 2.2 |¥22 1.9 2.0 120 328 1,230 55.1
May 9.95 .76 8| 17,39 s 1.9 13.4 826 8,201 | * 26,000 117
June 2.90 | ¥ .51 6 212 $18|* 2.9 6.8 Lot 12,091 54,800 Lot
July ho2 | ¥ 50 | 28 882 9| 2.5 15.7 966 7,603 26,800 621
Aug. 27 | .20 26 593 271 2.0 23.8 1,460 6,037 | * 26,680 254
Sept. 337 |t .30 2 313 3 2.0 5.2 310 10,319 24,600 223
Oct. 10.70 | & .30 12| 9,200 $1 2.0| 8.2 5,420 3,283 8,100 50.8
Nov. 2.0 2.0 2.0 119 585 | * 2,980 6.9
Dec. 2.0 2.0 2.0 123 y72 3,080 90.0
Yoarly| 10.70 | @ .20 9,200 1.5 13.9 | 10,087.2 49,468 105,807 6,470.2

" Estimated. * Partly Estimated. % And other days.
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RIO GRANDE AT JOHNSON RANCH STATION

DESCRIPTION: Water-stage recorder and cable with stand.up cable car, with winch, located about 2 miles
ebove Johnson Ranch, sbout 1% miles below Castolon, Brewster County, Texas and Santa Helena Ranch. Chihua-
hua, Mexico, and 383.2 river miles below the American Dam at El Paso, Texas. Zero of the gage is 2,046.00
feet above mean sea level, United States Geological Survey datum.

RECORDS:  Based upon 18 meter measurements during the year. Computations by shifting channel methods. 1940
records good. Records available: April 19%6 to December 1940.

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

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

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

Mean Daily Discharge in Second Feet 1940 —— Annual and Period Summary

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 990 | 1,210 820 | 372 152 82 | 2,030 1,310 1,630 173 642 512
2 902 981 34| 327 136 118 4,840 1,500 2,250 173 581 w77
3| 1,010 956 875 315 125 18 3,060 1,670 | 8,270 208 703 530
4| 1,160 | 1,020 75k | 340 124 %] 2,560 | 2,380 6,520 205 656 506
5 965 958 890 | 317 122 505 | 2,130 | 2,860 | 4,290 201 54l 549
6 855 | 1,090 811 282 160 1,030 |* 1,850 3,3k0 3,060 191 650 577
7 838 | 1,0k0 806 262 1,930 1,670 1,460 5,100 2,570 191 717 50k
8 871 | 1,120 671 246 1,790 1,280 1,250 3,400 1,760 184 687 L6
9 856 1,020 559 240 8,720 k95 1,200 2,1h0 1,590 212 | 2,050 L61

10 932 | 1,090 488 230 1,660 539 1,200 2,000 1,k10 230 762 Lok

11} 1,060 887 457 197 769 491 {* 1,160 1,730 1,240 265 674 501

12 924 863 488 180 465 1,200 |* 1,110 1,650 918 3,110 664 k77

13 916 826 434 168 546 647 1,2k0 3,110 741 | 18,800 655 77

14| 1,040 857 Loy 168 305 667 777 4,370 Thl 5,060 6l 512

15 892 | 1,110 419 163 27h 439 812 3,090 706 h,070 678 535

16 80k 917 394 | 148 328 541 706 2,410 565 | 2,260 645 508

17 860 852 359 139 280 493 777 2,490 Lol 1,530 565 545

18] 1,120 838 326 130 300 S04 918 2,550 |* k435 1,280 530 624

19 954 895 313 124 250 608 811 | 3,630 438 1,060 512 57h

20 1,140 871 296 | 121 397 739 1,380 1,920 Lok 874 583 626

21 938 86 309 113 b7k 862 1,40 1,690 |*  3b4 767 600 519

22 930 978 369 103 698 807 988 | 1,3k0 300 693 671 488

23| 1,050 805 363 98.6 568 1,500 852 1,2b0 283 651 636 463

24| 1,060 703 330 102 525 1,720 1,120 1,160 265 632 618 hhg

25| 1,150 683 307 106 431 1,930 976 1,120 240 618 671 396

26 976 721 35k 120 415 2,590 98 1,360 212 706 618 360

27 8hg 876 446 136 Lsh 2,250 1,180 1,850 194 77 671 365

28 995 834 436 148 420 2,120 1,150 1,540 19k 777 618 4o8

29 | 1,040 | 1,010 554 178 378 2,250 1,740 1,500 187 77 607 371

30 | 1,160 L2 168 8hk 2,030 1,520 1,560 [* 173 689 565 331

81| 1,170 =3 777 1,180 1,320 665 336

Sum 26,8 41.6 1,664 68,330 48,029 14,920

" ooy o7 15,679 27 24,817 L Lk, 365 ’ 42,200 ’ 20,017

Extreme Gage Extreme Second Feet — 1940 | Average Acre Feet
Month |  Feet — 1940 High Low S;‘;‘:’:" Total Period  1924-1940

High Low | Day Day 1940 1940 b Normal | ® Maximum |eMinimum
Jan. 3.58 2.93 31 1,320 17 T7h 981 60,300 74,538 74,900 35,900

Feb. 3.59 2.7h 1 1,330 25 664 926 53,300 59,648 72,300 39,400

Mar. 3.15 2.20 3 Ghl 20 292 509 31,100 53,915 57,600 31,100

Apr. 2.39 1.53 1 389 24 95.4 191 11,400 39,049 20,100 8,990
May 10.01 1.62 9 18,300 5 118 801 49,200 58,650 61,300 19,900
June .93 2.19 2l 3,130 2 352 1,060 62,800 71,600 127,000 17,700
July 6.32 2.59 2 6,110 20 611 1,430 88,000 11k,541 620,000 43,900

Aug. 6.20 3.24 7 5,920 1 |1,010 2,200 136,000 177,245 288,000 52,100
Sept. 7.50 1.82 3 9,870 30 173 1,410 83,800 309,836 | 1,144,000 |* 59,800
oOct. 13.35 1.79 13| 30,000 2 162 1,550 95,300 182,925 208,000 {* 75,600
Nov. k.95 2.38 9 3,200 5 509 681 40,500 74,989 101,000 40,500
Dec. 2.57 2.13 20 &hs5 31 317 481 29,600 68,069 75,800 29,600

Yearly| 13.35 1.53 30,000 95.4 | 1,020 | 741,300 |1,285,005| 2,755,000 610,000

* Partly Estimated.

© The monthly mayimums and minimms are for the period 1936 to 1940 only.

47 The monthly normals and the yearly normal, maximum, and minimum from January 1924 to March 1936
included in sbove table were estimated from Boquillas and Lower Presidio.
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RIO GRANDE AT LANGTRY STATION, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch, located at langtry, Texas,
78.1 miles above Villae Acufia, Coshmila and 602.2 river miles below the American Dam at El Paso, Texas.
Zero of gege is 1,091.69 feet above mean sea level, United States Coast and Geodetic Survey datum. .

RECORDS: Based upon 29 meter measurements dﬁring the year, 27 by the Unlted States Section and 2 by the
Mexican Section. Computations by shifting channel methods. 1940 records good. Records available: May
1900 to October 1914; December 1919 to March 1920; and January 1924 to December 1940.

REMARKS: Large reservoirs and meny irrigation diversions and dralnage returns in the United States and
Mexico, greatly modify the river flow.

EXTREME FLOWS: The highest recorded gage helght was on June 18, 1922, when the extreme gage height was 56.9
feet; the estimated discharge for this stage from extenslon 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 1864 at this station.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day|( Jan, Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,300] 1,320 1,120 780 Lo6 896 | 2,510 2,000 | 2,520 599 { 1,170 957
21 1,280 1,440 1,120 819 L7 9u8 2,300 1,840 | 2,290 595 | 1,130 931
8| 1,390| 1,460 1,210 760 436 1,200 2,720 1,470 2,490 585 | 1,060 92h
4| 1,270} 1,460 1,120 713 L7k 1,070 4,980 1,630 3,760 556 § 1,080 881
5| 1,220] 1,290 1,050 766 75 1,040 | * 3,770 1,780 | 8,170 532 | 1,030 863
6] 1,300] 1,250 1,120 800 Ls5T 1,h10 {¥ 3,300 2,730 5,650 518 | 1,090 8y
7| 1,h0]| 1,280 1,070 697 Lé2 1,630 |t 2,700 3,340 4,2k0 50k | 1,100 830
81 1,260 1,260 1,130 690 552 1,030 | ® 2,320 | 4,130 3,530 476 | 1,010 888
9f 1,180} 1,360 1,120 685 6,480 2,340 | * 2,010 5,270 2,960 471 | 1,080 9ok
10| 1,160| 1,350 1,100 637 3,290 | 2,k00 1,770 3,710 | 2,530 481 | 1,700 907
11| 1,180 1,400 1,030 610 | 6,590 1,370 1,590 | 2,610 | 2,170 486 | 3,410 881
12} 1,170| 1,320 921 568 | * 2,690 1,170 1,530 2,380 1,970 535 1 1,700 8ho
18| 1,220 1,340 829 553 | # 1,510 933 1,hk90 [ 2,800 1,840 1,210 | 1,250 871
14| 1,310¢ 1,200 763 548 | * 1,190 1,430 1,410 4,100 1,690 | 15,400 | 1,120 917
15] 1,210| 1,170 728 543 1,090 1,610 1,570 | 7,730 1,480 | 13,500 { 1,090 85k
16| 1,190] 1,170 752 539 | * 1,090 1,060 1,130 5,050 [* 1,270 6,050 | 1,050 816
17| 1,280% 1,230 730 52k 1,100 1,060 1,170 | 3,510 1,140 4,670 | 1,070 838
18| 1,200] 1,350 723 504 889 919 1,050 | * 2,580 1,050 | 3,330 | 1,080 8l2
19| 1,130| 1,220 725 495 1,290 842 1,130 | 3,060 998 | 2,490 | 1,030 87k
20| 1,160| 1,160 717 koo 957 1,010 1,270 | 2,610 93k 1,930 987 851
21} 1,360| 1,140 702 486 2,k00 874 1,150 4,110 877 1,610 9kg 932
22| 1,290f 1,150 705 482 | 10,900 927 1,100 2,690 833 1,460 924 909
281 1,400 1,170 702 63| 2,180 1,140 1,830 |* 1,950 811 1,440 989 9l
24| 1,280 1,160 698 it} 1,120 1,570 1,540 [ * 1,790 T3 2,650 | 1,000 912
25| 1,250} 1,240 851 435 1,150 1,730 | 1,240 |* 1,790 730 2,040 | 1,030 860
26| 1,320 1,140 31 o7 1,180 2,210 1,1hk0 2,760 710 1,420 968 8Lk
271 1,350 1,050 713 118 1,100 2,350 1,320 1,790 674 1,210 972 810
28 | 1,k00| 1,000 716 423 1,030 2,470 1,260 1,940 648 1,090 | 1,020 806
29| 1,280 1,020 TOk 415 1,120 4,880 1,240 2,250 634 1,050 964 790
30| 1,190 702 k11 1,150 2,430 2,840 2,810 613 1,140 { 1,010 780
31| 1,250 729 956 2,390 2,010 1,170 799
Sum 6,100 17,130 45,9 0,220 1,198 26,911
59,290 J60% oy oms TIO sp s W gg g 990 59085 M 55 063 9
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet

Month |  Feet — 1940 High Low S;:':d Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Jan. 1.22 .69 7 1,460 20 1,110 | 1,260 77,700 101,064 | * 245,000 52,300
Feb. 1.30 .54 3 1,560 | 28 990 [ 1,240 71,600 83,304 | * 117,000 48,900
Mar. .95 .15 3 1,250 | 30 692 872 53,600 79,418 118,000 48,100
Apr. T2 -5 5 1,020 | 30 406 571 34,000 64,806 105,000 30,100
Mey 13.68 e |22 25,800 1 ko | 1,810 111,000 96,056 233,000 32,300
June 5.82 .13 | 29 8,880 19 807 | 1,530 91,100 101,00k 160,000 37,310
July 4.18 ho 4 5,580 | 19 1,000 | 1,900 117,000 149,414 719,000 56,100
Aug. 6.62 1.12 |15 10,600 L 1,350 | 2,910 179,000 219,053 730,000 78,100
Sept . 5.73 -.06 5 8,850 | 30 608 | 2,000 119,000 373,704 | 1,100,130 35,700
Oct . 12.23 -.28 |15 22,300 9 67 | 2,300 141,000 225,295 856,120 55,200
Nov. 3.52 A8 1 4,350 | 23 916 | 1,170 69,500 101,852 1h7,000 56,600
Dec. 62 .26 1 99k | 30 768 868 53,400 93,132 134,000 49,800
Yearly| 13.68 -k 25,800 4o2 | 1,540 |1,117,900 |1,688,102 | 3,095,000 879,000

" Estimated. * Partly Estimated.
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PECOS RIVER STATION NEAR COMSTOCK, TEXAS

DESCRIPTION:  Staff.gage and cable with sit-down cable car and winch, located at the Pecos high bridge on
the railroad 12 miles northwest of Comstock, Texas, 5.5 miles above the confluence with the Rio Grande.
This river enters the Rio Grande 626.5 river miles below the American Dam at El Paso, Texas. Zero of the
gage 1s 1,058.01 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Besed upon 13 meter measurements during the year, 12 by the United States and 1 by the Mexican
Section. Staff-gage read twice daily and more frequently during large changes of stage. Computations
by shifting channel methods. 1940 records good. Records availeble: March 17, 1898 to December 3, 1898,
and May 1900 to December 1940.

REMARKS: The river flow is completely modified at this statlon by many irrigation diversions and drainage
returns, and by the reservoirs of the Carlsbad irrigation project in New Mexico, and the Red Bluff reser-
voir in Texas.

EXTREME FLOWS: The greatest recorded flow was on September 1, 1932, when the extreme gage height was 38.25
feet and the extreme flow was 116,000 second feet. An extrems gage height of 35.75 feet was reported on
April 6, 1900; discharge based upon 1935 rating curve was 107,000 second feet. The lowest flow ever re-
corded was on August 31, 1930, when the extreme gage height was -0.15 foot and the extreme flow was 97
second feet. On pages 75 and 76 of Water Bulletin No. 9 will be found & record of flood occurrences since
1899 at this station.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 295 278 283 244 180 244 T76 193 L3 190 261 302
2 292 242 262 226 190 228 502 18% 339 190 247 293
3 291 256 259 2kh 190 212 L8h 184 265 196 257 293
4] 291 245 259 236 190 212 361 182 265 196 260 293
5| 283 251 263 291 196 212 322 179 248 198 271 288
6] 290 248 270 384 190 212 284 329 265 186 260 288

B { 285 2kg 253 291 292 209 248 869 248 192 267 308
8| =282 252 257 251 195 209 284 850 265 199 299 291
9of e77 304 253 259 ko7 215 284 387 265 208 338 287

10 288 349 260 26 275 275 248 503 265 198 501 28h

11 280 354 264 228 186 269 248 379 265 195 374 310

12 286 384 257 235 178 228 259 305 265 228 358 310

13| 289 354 26k 238 172 212 302 362 265 22k 337 286

14 274 318 260 216 166 2uh 284 323 265 350 337 285

15| 285 330 257 206 165 261 259 389 265 256 332 289

16] 277 314 264 203 163 21y 262 503 201 239 336 289

17 284 310 253 20% 165 228 256 498 201 238 336 288

18| 276 311 260 206 163 228 256 Lol 201 237 332 284

19| 283 300 264 207 1,020 377 2k2 116 201 290 313 281

20| 278 296 260 197 334 24} 248 362 187 346 331 28h4

21 281 300 261 197 236 2lp 234 283 201 ush 335 283

22 284 281 261 194 2,h20 228 228 265 187 366 312 280

23 276 274 261 191 813 261 218 283 201 314 316 283

24 273 281 261 198 363 789 225 265 193 287 315 286

95| 2712 282 283 202 376 1 4,380 212 265 193 665 311 279

26 282 282 258 198 376 | 1,820 205 265 196 343 330 261

27| 281 282 261 190 316 987 202 232 193 292 295 267

28 262 282 261 200 298 39 199 232 187 299 31k 253

29 248 283 261 18k 280 | 2,820 193 232 190 266 298 263

30 258 254 185 376 | 1,350 196 265 187 262 294 248

31 254 250 297 193 265 261 280

Sum 8,k92 6,750 18,084 10,7k3 8,365 8,816

: 8,657 ? 8,094 11,188 ’ 8,714 ’ 7,112 ’ 9,367

Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month | Feet — 1940 High Low S;:‘:;" Total Period  1924-1940
High Low Day Day 1940 1940 N 1 Maxi Miad
Jan. .50 ko 1 299 29 248 279 17,200 23,109 55,880 12,900
Feb. .80 .38 12 406 2 239 293 16,800 18,389 39,060 10,900
Mar. .50 38 25 290 | $30 247 261 16,100 18,112 32,870 11,100
Apr. .76 .10 6 397 | 29 175 225 13,k00 16,059 25,400 9,520
May 5.40 02 | 22 4,720 | %16 163 361 22,200 39,516 156,000 10,800
June 6.02 .19 25 5,610 |47 209 603 35,900 32,879 135,000 13,300
July 2.55 .16 1 1,530 30 187 281 17,300 22,643 84,200 7,620
Aug. k.20 12 7 3,170 5 176 347 21,300 19,531 50,400 7,620
Sept . .90 .10 1 489 {$16 187 237 14,100 49,166 324 420 6,190
Oct. | % 2.h0 .10 | 25| ®,keo 6 186 270 16,600 36,086 192,240 9,520
Nov. .80 34 ) 10 423 2 2kl 312 18,600 22,176 73,260 10,300
Dec. .60 ko 7 331 | 30 248 284 17,500 21,926 54,260 12,200
Yearly| 6.02 .02 5,610 163 313 | 227,000 [ 319,592 831,510 | 176,780

¢ And other days. " Estimated.
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GOODENOUGH SPRING STATION NEAR COMSTOCK, TEXAS

DESCRIPTION: Water-stage recorder snd light cable (winch operated, for carrying current meter and light
welghts only), located 4,000 feet above confluence with Rlo Grande and 11.75 miles southwest of Comstock,
Val Verde County, Texas. The stream from this spring enters the Rio Grande 652.2 river miles below the
American Dam at E1 Paso. Zero of gage is 971.9 feet above mean sea level, United States Coast and Geo-
detic Survey datum.

RECORDS: Based upon 12 meter measurements during the year. Computations by shifting channel methods. 1940
records good. Records avallable: February 23, 1929 to December 1939. Amnual discharges for the years
192k to 1928, inclusive, were estimated as were the monthly discharges for January and February 1929. See
page 52, Water Bulletin No. 6

REMARKS: The flow of this spring channel is very uniform and 1s not modified by diversions or storage.
When the Rio Grande reaches a flow of about 35,000 second feet near this station, then backwater from the
Rio Grande reaches this gaging station.

EXTREME FLOWS: The highest recorded gage height was on November 5, 1932, when the extreme gage height was
%.85 feet, discharge 742 second feet. The lowest flow ever recorded was on April 4, 1930 when the extreme
gage height was 0.27 foot and the extreme flow was 93 second 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 1940 — Annual and Period Summary

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 116 106 106 112 113 133 130 12k 118 110 119 108
2 115 105 106 112 113 132 129 125 118 109 119 107
3 115 105 107 112 113 131 129 125 117 108 119 107
4 114 107 107 111 113 130 189 125 117 108 119 108
5 113 107 106 150 112 127 128 125 117 108 119 108
6 113 105 108 165 112 126 128 125 120 107 118 108
7 111 106 10k 176 1% 125 128 125 119 106 117 106
8 110 105 105 177 116 125 128 126 117 108 18 106
9 109 103 105 173 119 125 127 126 119 108 119 106

10 110 10k 104 153 11k 12k 127 125 118 108 118 107

11 111 105 106 14 11k 12k 127 125 117 107 116 107

12 110 105 104 135 11k 125 125 124 117 108 115 107

13 211 102 100 135 11k 125 125 134 116 108 115 106
114 11 103 101 134 11k 125 125 127 116 110 11k 106

15 110 10k 102 132 113 124 12h 128 115 110 115 106

16 112 105 103 131 113 124 124 127 115 110 115 105

17 11k 109 103 128 123 123 12k 126 115 110 115 105

18 112 111 101 126 141 122 124 125 11k 110 114 106

19 110 110 102 125 139 123 12k 125 114 11 114 107

20 112 109 104 124 129 123 125 125 11k 112 112 106

21 111 110 103 12k 148 126 125 123 115 113 112 108

22 111 109 102 122 181 128 124 123 115 b 11 109

23 110 110 103 119 183 130 12k 122 115 11k 111 110

24 109 108 102 117 183 134 125 122 11k 115 110 110

25 109 107 103 117 166 130 125 122 113 115 110 112

26 109 109 106 117 1hk9 130 126 121 11% 114 108 112

27 108 107 107 116 143 131 126 120 113 115 107 112

28 108 107 110 115 1 131 125 120 112 117 108 113

29 109 106 110 115 138 132 12k 119 110 117 108 112

30 107 110 115 136 130 12k 120 110 118 109 113

31 105 111 134 124 120 120 113

Sum 08 3,929 818 8l A7) 6

3,435 3,089 5,051 29 4,055 3, 3,902 3,849 3,6k 3, 3,2k 3,35

Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High ow |20 ™ Tonal Period  1924-1940

High Low | Day Day 1940 1940 Normal Maximum |° Minimum
Jan. .53 .36 1 118 | 31 101 111 6,810 9,043 19,620 6,580
Feb. 55 .37 | 18 112 13 101 107 6,130 8,081 17,030 5,890
Mar. .63 b7 | 3 112 | 13 99.0 105 6,450 8,508 17,770 6,210
Apr. 1.87 STl 5 292 b 110 131 7,790 8,006 16,580 5,850
May 2.11 .54 | 19 352 6 111 131 8,040 8,644 16,840 6,950
June 1.63 64 | 24 248 | 20 122 127 7,570 8,829 16,040 7,020
July .80 75 18 130 | 18 122 126 7,740 9,106 16,460 7,170
Avg. 2.45 62| 13 uhh 1 29 118 124 7,630 8,880 | - 15,840 6,960
Sept. 1.08 .62 9 120 | 30 109 115 6,870 11,668 | * 41,490 6,550
Oct . 1.h9 75| 25 138 7 106 111 6,840 10,260 | * 25,870 ,840
Nov. .95 .6h 1 120 | 27 106 1% 6,790 9,454 21,850 6,600
Dec. .67 55 | 28 11k | 17 10k 108 6,660 9,278 20,470 6,660

Yearly 2.145 .36 pana 99.0 118 85,%20 109,757 192,840 85,000

¥ And other days. " Estimated. # Partly Estimated.

b Maximum and Minimum figures are for period 1929 to 1940 only.



28 WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

DEVILS RIVER STATION NEAR DEL RIO, TEXAS

DOESCRIPTION: Water-stege recorder on main highway bridge, 12 miles northwest of Del Rio, Texas, and 4.5
miles sbove confluence with the Rio Grande. Devile River enters the Rio Grande £67.8 river miles below
the American Dam 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 12 meter measurements during the year. Computations by shifting channel methods. 1940
records good. Records available: May 1900 to March 1914, at a point .8 mile below Southern Pacific Rail-
road bridge; December 1923 to September 1, 1932, at a point .2 mile above Southern Pacific Reilroad
bridge; September 2, 1932 to December 31, 1940, at highway bridge 2 miles upstream from railrosd bridge.

REMARES: The monthly flow of this sapring-fed river is not modified, bdut the daily flow 1s modified by 2
power dams, the operation of which began in 1929. There are irrigetion diversions for only 8 acres from
this river.

EXTREME FIOWS: 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 was 597,000 second feet. (See Special Flood Report 1932
by United States Section of this Commlssion.) 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 falls to .84 foot or below. On pages 75 and 76 of Water Bulletin No. 9 will be found a
record of flood occurrences since 1832 at this station.

CORRECTION: In Water Bulletin No. 6, page 21, the daily discherge as published for Januery 28 was erroneous.
The correct figure is 538 second feet. The Jenuary monthly total was correct as published.

Mean Daily Discharge in Second Feet 1940 —— Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 30k 303 * 276 280 229 334 500 308 387 285 319 281
2 30k 298 | * 276 283 227 339 396 315 koo 316 298 285
3 300 306 276 277 255 340 351 320 380 314 287 287
4 307 306 276 343 278 330 302 327 36k 323 27h 295
5 297 290 273 932 260 309 309 329 394 330 30k 296
6 306 286 261 } 2,010 267 309 315 398 391 306 311 287
7 300 286 268 853 306 318 339 385 301 311 126 293
8 282 290 275 Sh5 255 335 313 Ls0 349 330 273 290
9 293 297 are 503 345 2,100 343 351 355 31k 386 286
10 302 286 232 k93 359 510 283 293 349 306 374 277
11 293 283 197 485 656 451 292 31k 343 306 304 291
12 287 275 202 306 537 276 297 307 395 300 280 280
13 301 276 201 324 381 311 323 1,320 318 321 291 279
14 310 278 232 237 * 363 270 336 | 1,900 326 300 301 271
15 296 276 251 265 * 339 316 311 622 321 3hL 289 269
16 300 | * 276 2k 334 | * 322 290 329 529 339 319 299 292
17 298 | * 276 277 349 302 303 312 529 337 288 300 291
18 304 | * 276 282 318 312 259 316 398 310 284 303 290
19 | * 304 | * 276 259 309 Lkg 291 301 518 343 290 299 279
20| * 303 { * 277 234 310 498 302 27k 375 334 285 320 278
21} % 302 | * 277 2k9 253 3k 323 323 391 260 295 297 291
22 | * 302 | * 277 251 298 330 312 310 381 309 298 292 288
231 * 301 | * 278 266 32l 971 29k 296 383 4ol 309 295 291
24 | * 300 | * 278 270 306 530 361 297 390 330 377 326 272
25| * 299 { * 278 311 301 336 439 313 365 334 1486 306 276
26 | x 298 | * 279 285 296 311 325 301 366 323 389 300 188
27| * 295 | * 279 278 290 339 305 291 378 306 331 282 284
28 | » 294 | * 280 311 279 343 295 312 372 305 296 278 257
29 | * 292 | * 280 296 260 360 452 295 375 293 368 272 268
30 311 297 281 326 501 286 525 284 357 273 266
31 299 277 357 296 384 317 256
0,01
Snm? 9,284 * 8,003 8,158 12,644 11,490 11,900 9,882 14,598 10,181 10,017 8,859 8,632
Extreme Gage Extreme Second Feet — 1940 |[Average Acre Feet

Month | Feet — 1940 High tow oo ™ ot Period  1924.1940
High Low Day Day 1940 1940 Normal Maxi Minimum
Jan. 1.80 1.22 | 18 614 | 31 168 * 299 [* 18,400 25,138 [ * 45,250 14,500
Feb. 1.73 1.18 1 600 | 12 152 * o8l [* 16,300 22,429 1 * 36,880 13,300
Mar. 1.67 1.02 | 23 542 6 97.0 263 16,200 23,138 39,420 14,000
Apr. 3.40 1.07 5 4,790 | 12 143 421 25,100 26,329 67,800 11,100
May 2.35 .95 | 23 1,760 | 28 87.2 371 22,800 47,61k 301,000 10,500
June 4.0h .89 9 7,440 | 1k 83.0 397 23,600 45,49l 285,000 16,100
July 1.66 .89 | 28 547 | 20 76.0 319 19,600 51,435 377,000 19,600
Aug. 3.01 97 | 1 3,490 9 92.0 k71 29,000 25,955 | * 51,000 15,500
Sept. 1.91 .88 | 22 865 | 22 60.1 339 20,200 107,248 895,990 13,900
oct. 1.99 1.12 | 25 979 | 18 123 323 19,900 52,033 349,000 18,600
Nov . 1.72 .87 9 592 7 45,4 295 17,600 26,232 56,350 15,900
Dec. 1.72 Q1 26 599 | 26 61.8 278 17,100 25,881 43,520 15,900
early| 4.0k .87 7,440 b5.h 339 | 245,800 | 478,926 | 1,284,080 | 237,400

* Partly Estimated.



WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION »
RIO GRANDE AT DEL RIO STATION

IESCRIPTION: Water-stage recorder, located 900 feet upstream from international highway bridge between Del
Rio, Texas and Villa Acufia, Coahuils, and 680.5 river miles below the American Dam at El Peso, Texaes.
Bigh stage measurements from nighway bridge, low stage measuremente from boat on cable at gage well. Low
water stages by frequent staff gage readings. Zero of gege ls B864.80 feet above mean sea level, United
States Coast and Geodetic Survey datum.

RECORDS: Based upon 21 meter measurements during the year, 20 by the United Statea and 1 by the Mexican
Section. Computations by shifting channel methods. 1940 records fair. Records available: December 1923
to December 1940. Records are also available for station 11 miles upstream from May 1300 to April 1915;
and for station 7.5 miles upstream at McKee's Switch from December 1919 to March 1920. Several small
springs but no important tributaries enter the river between the varilous gtation eites.

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

EXTREME FIOWS: The highest recorded gage helght was on September 1, 1932, when the extreme gage height was
34.5 feet, discharge 605,000 second feet. This is the greatest rate of discharge ever recorded at any
point on the Rio Grande. (See Special Flood Report 1932 by American Section of this Commission). The
Joweat Tlow ever recorded was in May, 1940, when the extreme gage neight was -.39 feet and the extreme

. flow 890 second feet. Numerous records of extreme flows may be found in previous Water Bulletins.

CORRECTION: In United States Geological Survey Water Supply Paper No. 668, page 104, the daily discharge
published for October 29, 1927, is erroneous. The correct value is 2,910 second feet. Similerly, the
correct daily discharge for December 31, 1929 is 2,390 second feet rather than the erronecus figure
shown on pege 109 of Water Supply Peper No. 703.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1| 2,200 1,960] 1,690| 1,520 1,00 1,880 | 4,180} 3,190 3,020 [ 1,310 | 2,050 | 1,730
2] 2,130| 2,00 1,770 1,550 989 | 1,790 | 4,080 | 2,720 [ 3,380 ] 1,270 | 1,980 | 1,730
s| 2i070] 2,260} 1,780 | 1,580 1,0101 1,780 ] 3,870 2,540 | 3,010 | 1,310 | 1,940 | 1,730
7| 20190 | 2je90| 1,900{ 1,590 | 1,090 [ 2,010 | 4,650 | 2,530 3,360 | 1,310 | 1,910 | 1,690
5| 2,090| 2,280 1,860| 6,100 1,170) 1,930 5,560 | 2,k70 | 5,590 | 1,310 | 1,9%0 | 1,660
6] 2,030 2,050 1,750 &,870] 1,200 1,790 | 1,150 z 430 | 7,820 | 1,270 [ 1,840 | 1,660
7] 2090 1.960| 1,760| 3,200| 1,380 2,1901 3,650 | 1,180 6,120 | 1,230 | 1,770 | 1,620
8| 2)170] 2,020 1,710) 2,150 | 1k60| 2,880 | 3,560} 5,070 4,980 | 1,230 | 1,870 [ 1,620
9| 2,090 2,000 1,770 2,010 | 3,110} 6,160} 3,500 5,630 | 4,280 | 1,210 | 1,940 | 1,700

10| 1,980| 2,170} 1,80| 1,970| 5,920 | 3,540 ] 2,890 6,1k0 | 3,850 | 1,210 | 2,210 | 1,700

1| 1,9%| 2,2%0| 1,780] 1,900 [ 5,880 | 3,220 | 2,660 [ k,570} 3,330 1,240 | 3,150 | 1,700
12| Lg70| 2,310| 1,720| 1,650 | §6,510] 2,370 2,520 [ 3,70 3,080 | 1,240 | 3,850 | 1,700
18| 1.960| 2,200| 1,590 1,b10| 3,610} 2,060 | 2,60 | 8,250 2,780 | 1,270 | 2,660 | 1,700
1| 2010 2200 1,490 1,880 2,600] 2,070 2,550 6,800 2,660 | 3,880 | 2,250 | 1,700
15| 25080 20000 1,570f 1,370] 2,270 | 2,530 [ 2,340 | 6,700 | 2,530 17,300 | 2,100 | 1,660

161 1,970] 1,990] 1,¥70| 1,390 | 2,080] 2,560 2,480} 7,750 | 2,330 8,470 | 2,080 | 1,620
1| 10s20] 1jg80| 1,510 1,80| 2,000 | 2,03 | 2,070 5,80 2,1k0 6,000 | 1,9%0
18] 2oos0| 1,990 1k80| 1,360) 2,050 | 1,960 1,910} 4,7ho | 1,90 4,770 | 1,870

20| 1850] 1,9%0) 160 1,310} 2,990! 2,380 1,910| 5,80 | 1,800 3,180 | 1,840

1
1,6
19| 1,9%30{ 2,190 1,460 1,320 5,520 2,160 1,800 4,160 1,870 3,710 { 1,910 | 1,6
1,6

1

S 1,856 1,000 1,%%0| 1,260 | 1,960 | 1,920 1,980 [ 3,860 1,660 | 2,820 | 1,800
22| 2120| 1,870] 1,420| 1,260| 6,380} 1,810} 1,910 k720 | 1,590} 2,650 | 1,760 | 1,700
25| 2,000f 1,900 | 1,370 1,280 | 11,300 | 1,800 | 1,870 § 3,kho 1,630 | 2,600 | 1,730 | 1,730
24| 2,150 | 1,910 1,660 | 1,260 | 3,430} 4,130 2,510 3,160 | 1,550 | 2,550 | 1,800 | 1,730
25| 2,010 1,880| 1,580 1,220 2,210 | 4,640 | 2,260 2,8% | 1,520 | 3,870 | 1,840 | 1,660

26| 1,970} 1,990 1,640 1,230 2,120 4,410 2,010 2,700 1,450 3,000

1
27| 2,060 | 1,900 1,550 1,2h0 | 2,110 § 3,740 1,840 3,350 1,k10 | 2,460 | 1,8 1,590
28 | 2,070| 1,770 1,520 1,230 { 2,090 3,930 1,980 | 2,570 1,380 | 2,120 | 1,760 | 1,550
29| 2,1k0] 1,690 1,510 1,160 | 2,080 | 8,600 1,9%0 | 2,700 1,340 | 2,050 | 1,800 | 1,550
30| 1,990 1,480 1,100 1,960 | 7,100 | 2,120 3,380 1,310 1,9k | 1,730 | 1,550
g1 | 1,910 1,480 2,160 3,540 | 3,450 1,980 1,590
Sum 0 2f 0,130 12 0
62,970 58,93 49,840 53,280 91,449 90,13 86,550 9,79 8k, 690 91,760 60,920 51,400
Extreme Gage Extreme Second Feet — 1940 Average Acre Feet

Month | Feet — 1940 High Low S;‘g:';‘ Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Jen. | * .65 27 1|* 2,280 | 22 1,780 | 2,030 125,000 172,516 34k, 000 111,000
Feb. .82 a7 5 2,540 | 29 1,610 | 2,030 [ 117,000 144,793 229,970 96,200
Mar. |t 1.15 -.10 5 2,100 23 1,270 | 1,610 98,900 143,909 22k, 670 9k, 700
Apr. [} 7.28 =35 6|t 10,000 30 960 | 1,780 106,000 129,449 196,000 83,300
May 7.40 -.39 23 21,200 1 890 | 2,950 181,000 207,768 1* 700,000 68,200
June 5.48 .02 9 13,400 3 1,480 | 3,000 179,000 | 211,708 704,000 | 107,000
July 2.85 .15 5 4400 19 1,610 | 2,790 172,000 246,612 |*1,228,000 97,800
Aug. 5.80 54 13 14,600 28 2,230 | 4,190 257,000 286,90k 865,000 12k,000
Sept - 3.87 -.22 & 8,300 30 1,1h0 | 2,820 168,000 578,239 | 2,754,590 72,600
Oct. 7.60 -.3h 15| 20,200 10 1,030 | 2,960 | 182,000 355,645 | 1,409,020 110,000
Nov. | * 2.12 .07 11 [+ 4,800 23 1,530 | 2,030 121,000 176,865 376,150 | 108,000
Dec. |* .1 -.10 1% 1,920 (%30 1,2k0 | 1,660 | 102,000 166,185 295,180 102,000
Yoarly| 7.60 -.39 21,200 890 | 2,490 |1,808,900 |2,820,595 | 6,041,720 |1,639,000

* Partly Estimated. * Estimated. % And other days.

t Gege height affected by back-water from Las Vacas Arroyo.



WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION

ARROYO LAS VACAS NEAR VILLA ACUNA, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car located 1.5 miles upstream from Villa
Acufin, Coahuila, and 1.8 miles upstream from the confluence with the Rio Grande Just above Del Rio-Villa
Acufia international bridge and 680.6 river miles below the American Dam at El Paso, Texas. Zero of the
gage 1s 884.15 feet, United States Coast and Geodetic Survey sea level datum. Prior to September 7, 1939
a ataff gage at the same location and on the same datum was used. “

RECORDS: Based upon 53 meter measurements during the year, 50 by the Mexican and 3 by the Tnited States
Section. Computations by shifting channel methods. Lov stage measurements by wading; high stege flowe
from cable or estimated by extending the rating curve. All &i 8 above 100 d feet in 1940 were
partly estimated. 1940 records fair. Records available: Occasional estimates from June 1935 to March
20, 1938, after which the present record extends to December 31, 1940,

REMARKS: This gaging station began operating March 20, 1938. The flov of this stream is apring.fed and
18 not modified by irrigation diversions or otherwise.

EXTREME FIOWS: The highest recaorded flow was on April 5, 1940, when a flow of 39,200 second feet was re-

corded with a gege height of 8.14k feet. The lowest flow was 0.7 second foot during several days in
November 1938.

Mean Daily Discharge in Second Feet 1940 —— Annual and Period Summary

Day| Jam. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 1.8 2.1 2.8 3.5 3.5 6.0 15.2 2.8 13.4 5.3 5.6 4.9
2 3.9 2.1 1.8 2.8 3.5 5.7 15.2 3.9 11.0 8.1 5.7 5.3
8 5.6 2.8 b2 3.2 3.9 5.7 12.7 3.2 10.2 8.5 T4 5.3
4 k.2 2.8 2.1 60.4 h.2 5.7 12.7 | . 3.2 9.5 8.5 7.1 5.3
5 4.2 2.8 2.1 {4,626 4.6 6.0 13.1 3.9 9.9 8.8 6.7 5.6
6 6.0 3.9 2.1 |1,752 4.6 6.0 13.1 4.2 10.2 6.7 6.3 5.6
7 k.6 5.3 2.1 46.3 31.4 6.0 3.4 h.2 10.6 7.1 6.0 5.6
8 4.6 5.3 2.1 26.1 16.6 6.0 10.3 4.6 8.5 7.1 5.7 6.0
9 3.2 5.3 2.1 20.8 26.8 6.0 9.9 4.6 8.8 7.1 5.3 6.0

10 3.2 5.0 2.1 18.4 20.8 6.0 9.9 4.6 8.8 7.0 8.5 6.4
11 3.2 k.9 2.1 16.6 16.2 6.4 9.9 4.9 8.8 9.2 4.9 6.3

12 2.1 h.6 1.8 1.8 11.7 6.0 9.5 4.9 8.8 9.2 7.8 7.8
18 2.1 4.6 1.8 2.0 11.3 6.0 9.5 533.2 9.2 9.2 10.6 7.8
14 1.4 4.6 1.4 9.2 8.1 6.0 9.5 37.1 6.0 9.2 10.9 7.8
15 2.1 L.6 1.1 9.2 6.0 11.7 9.2 16.6 6.0 6.7 | 10.9 7.8

18 2.8 5.0 7 9.2 6.4 6.0 6.7 4.5 6.0 6.7 | 10.2 6.4

17 2.1 7.1 2.8 8.8 37.8 5.7 6.7 11.0 6.4 k.9 9.5 6.3

18 3.2 7.1 2.8 6.3 21.9 5.7 6.h 15.2 6.7 3.5 9.2 6.4

19 3.2 b.9 3.2 6.0 17.7 32.5 4.2 ak.} 6.7 4.6 8.5 6.3

20 2.1 4.9 1.0 5.6 15.9 5.7 4.2 16.3 7.1 4.6 8.5 6.4

21 2.1 3.2 1.4 5.6 16.3 5.7 3.9 1k.5 5.0 h.6 5.6 6.3

22 2.1 3.2 1.8 5.3 16.2 5.7 3.5 13.1 4.9 4.6 5.7 6.4

23 2.5 3.2 2.1 5.3 13.1 8.1 3.2 10.9 5.3 4.6 5.7 h.6

24 2.5 3.2 1,194 5.3 9.5 { 168.0 3.5 11.7 5.7 8.8 5.3 4.6

25 3.1 5.0 | 299 5.3 9.2 23.3 3.5 12.0 5.7 12.3 5.3 3.2

26 1.8 k.9 8.8 5.3 6.7 16.2 3.6 12.7 5.7 9.2 5.5 2.1

27 2.5 k.9 3.9 5.3 6.4 11.7 3.5 8.8 7.7 9.5 5.3 2.1

28 2.5 4.2 3.9 5.3 8.5 12.0 3.5 8.1 5.3 7.1 5.3 3.2

29 2.5 3.5 4.2 3.5 6.0 57.6 3.6 8.8 5.3 6.7 8.1 3.2

30 2.5 k.6 3.5 6.0 21.5 3.5 37.1 5.3 8.8 7.8 4.6

31 2.1 2.1 6.0 3.5 22.6 6.0 4.6

Sam 155.0 6,706.9 180.6 877.6 204.2 170.2

91.8 1,568.0 376.8 240.1 228.5 21h4.7
Extreme Gage Extreme Second Feet — 1940 ;:"le Acre Feet
Month | Feet — 1940 High Low econd I Tonal Period  1938-1940
High Low Day Day 1940 1940 Averag [ VT
Jan. 1.08 .92 T 6.k 13 1.1 3.0 182 140 182 T 794
Feb. 1.12 95 |18 7.1 1 1.4 L.3 248 166 248 " 113
Mar. 4.95 1.02 {2k | 4,980 16 7 | s0.6 3,110 1,600 3,110 * 181
Apr. 8.14 98 | 5 | 39,200 2 1.8 a2k 13,300 4,836 13,300 168
May 2.00 .02 | 7 129 1 2.5 | 12.2 T w6l 7 156
June 3.25 1.05 |2k 819 4 3.9 16.0 953 408 953 122
July 1.25 1.02 | 1 19.1 | 22 2.5 7.7 476 2,975 7,900 76
Aug. 4.3 .98 |13 | 2,330 1 2.8 | 28.3 1,740 2,040 2,870 1,510
Sept.| 1.25 1.05 | 1 15.5 | 30 3.5 7.6 h53 457 800 119
Oct. 1.51 .98 |24 43.8 18 2.5 7.2 45 273 bh5 134
Fov. 1.18 1.05 |10 11. 1 4.2 7.2 426 249 26 106
Dec. 1.18 1.05 [Fl12 7.8 }¥26 2.1 5.5 338 203 338 132
[Yearly| 8.1k .92 39,200 7 | 30.9 | 22,l18 13,811 22,418 7,392

% And other days. * Eatimated January and Februsry 1938. * Partly estimated March 1938.




WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION 31
SAN FELIPE CREEK STATION NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder at Silos farm road bridge 1.75 miles south of Del Rlo, Texas, 2 miles
above the confluence with the Rio Grande and 4 mtles below the Del Rio gaging station on the Rlo Grande.
Thie stream enters the Rio Grande 683.9 river miles below the American Dem at X1 Paso, Texas. ILow and
medium flow messurements by wading or from bridge. High flows by slope-area measurementa. Zero of gage
18 875.05 feset above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon 15 meter measurements during the year, 13 by the United States and 2 by the Mexican
Section. Computations by shifting chammel methods. 1940 records good. Records available: September 1,
1931 to December 31, 1940.

. The flow of this spring-fed creek was greatly modified in 19%0 by municipal diversions at Del Rio
of 1,185 acre feet and by irrigation diversions above this station.

EXTREME FIOWS: The highest recorded flow was on June 14, 1935, when a flow of k5,000 second feet was
reached with a gage of 23.20 feet. With spring f£low eliminated this storm flow corresponds to T26 d
feet per square mile of watershed. The lowest flow was 2.2 second feet on December 19, 1934. Backwater
from the Rio Grande reaches this station whenever the Rlo Grande stage at Del Rio station gets above 1h4
feet or a flow of about 60,000 second feet.

CORRECTION: In Water Bulletin Wo. 5, page 23, & typographical error gave the mean dally discharge of this
croek as 23k.0 mecond feet on June 5, 1935. This should be corrected to 334.0. The monthly totals were
correct.

Mean Daily Discharge in S d Feet 1940 — Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 67.3| 32.0 30.8 30.8 31.5 n.7 57.7 39.4 50.3 .ol 355 3.0
2 67.3] 30.7 30.1 30.2 31.0 L3.4 55.1 39.5 ho.h 3.4 | 347 31.0
3 66.2| 32.9 30.8 30.3 31.2 41.9 54.3 36.7 48.6 2.6 | 33.9| 31.0
4 66.2| 30.8 31.5 29.1 32.0 40.5 55.1 35.3 7.1 2.6 33.9| 3.0
5 67.3] 30.9 215 16 33.6 41.3 56.9 35.3 6.3 w7l 33.8] 31.0
6] 67.3] 31.0 s2.2] 552 33.1 b1k 56.9 40.9 46.3 b7 33.7{ 31.0
7 66.2| 31.1 30.1 51.5 66.0 k1.5 56.9 38.8 k7.1 ko7 | 3k | 0.4
8 671.3| 30.5 29.5 Lg.4 35.6 41.5 56.9 7.4 47.1 y2.0 ] 3.3 304
9 69.3| 31.3 31.0 5.6 160 |1,810 56.9 374 46.3 k2.0 34.3] 30.5
10 70.4 | 31.b4 32.5 43,4 45.0 77.6 55.2 38.1 46.3 51,9 33| 32,
1 53.5 30.0( 5.6 6.7 b 4 67.7 52.6 37.4 46.3 2.6 33.6 32.4
12 ho.9| 29.4 37.0 L4.8 43.8 62.1 50.1 36.7 h7.1 k2.5 | 33.6| 31.9
13] s53.6| 28.8 36.3 k2.3 37.7 96.0 .4 370 kg .h 432 | 33.6| 31.9
14 56.5] 28.2 Of* b3 35,71 109 50.1 | 192 50.3 k2| 32.9] 31.9
15 57.6| 29.0 38.1 37.3 35.1 65.0 u9.2 53.7 46.3 2.3 | 33.6] 32.0
16! s4.8] 38.5 36.6 34.2 69.9 56.7 8.4 50.3 b6.3 22| 33.6| 32.0
17 k7.5 29.2 36.0 34.7 75.3 52.4 6.9 47.8 45.6 2.2 32.9 32.1
18 43.3] 29.2 36.0 34.5 39.6 u8.2 ¥%.9 | 119 45.6 0.6 | 32.9| 32.1
19 4w.9| 29.3 36.1 33.7 95.0 54 .2 46.2 68.5 45.6 39.8 | =z2.21 32.7
20 38.51 28.7 36.9 33.5 k2.2 55.8 46.2 50.3 46.4 39.8 | 32.2 | 32.
21 34.8 28.8 37.8 34h.7 5.3 59.6 46.2 9.4 5.6 39.0 32,2 2.8
22 35.71 29.5 35.6 33.81 122 52.5 b5.4 48.6 464 38,2 | 32.9| 32.2
28t 35.0| 29.5 35.0 33.6 | 157 50.0 42.3 47.8 LE.u 382 | 323 323
24 ¢ 35.11 28.8{1 179 34.9 49.8 | 554 41.6 47.1 b6 .4 .6 31.7| 31.6
o5 b 3h.4| 28.8 54.8 33.9 45.0 [* kL7 38.7 u7.8 464 38.0| 31.7]| 31.0
26 ¢ 33.7 30.2 8.7 35.6 45.8 31.3 38.7 7.1 46.5 37.3 31.7 31.7
27 i 33.8| 30.2 47.9 37.3 46.7 29.5 39.4 46.3 47.3 37.9 | 3171 3L.7
28 ¢ 33.2) 30.2 47.2 33.0 75.9 27.8 423 45.5 48.0 3.8 | 3.7 31.1
29 ¢ 332 30.1]* 45.6 32.5 78.9 190 41.6 69.0 48.8 3.4 | 31.0] 31.8
30 p 32.5 * U6.6 32.0 r.7 62.3 k2.3 149 18.8 36.3 31.7 31.8
31 ¢ 32.6 38.7 7.0 0.1 52.0 35.5 38.0
S . . . . 269. .
u 1,54%.9 879.0 1,312.5 2,299-6 1,778.8 3,986.6 1,505.5 2,054.1 1,h14.3 1,269.4 992.5 987-5
Extreme Gage Extreme Second Feet — 1940 | Average Acre Feet
Month | Feet — 1940 High Low 5;::’:" Totl Period 19321940 @
High Low Day Day 1940 1940 Averag Maxi Mini
Jan. 1.36 | * .89 9 72.6 | 311% 31.9| k5.8 3,060 1,358 7,070 934
Feb. 1.75 81 1 16 120 13 274 | 303 1,740 2,999 5,490 w87
Mar. 4.96 81 | 24 8ol 8 29.5 b2.3 2,600 2,914 4,190 1,560
Apr. | 11.39 .78 51 5,k60 k 28.4 | 76.7 4,560 3,075 |* 6,120 566
May 4,95 8o | 23 8ok 1 28.71 57.h 3,530 4,029 6,700 2,310
June | 13.90 .89 91 9,360 28 27.0 133 7,910 8,450 |* 47,900 1,510
July 1.15 .84 1 61.4 1 31 36.6 48.6 2,990 3,281 [+ 5,350 1,550
Aug. 6.91 .80 | 13| 1,840 3 33.9| 66.3 14,070 3,614 5,590 1,280
Sept . 1.08 .93 13 55.4 | 12 43.2 k7.1 2,810 5,316 19,100 2,070
Oct . 1.78 .82 2k 132 31 34,1 0.9 2,520 3,503 6,320 1,710
Nov. .85 77 1 36.2| 29 30.4 33,1 1,970 3,173 5,560 526
Dec. 1.06 .73 31 52.9 7 27.9 31.9 1,960 3,333 5,820 496
Yearly| 13.90 .73 9,360 27.0 1 5k.7 39,720 48,065 98,137 22,202

# Partly Estimated.
© The average, maximum, and mimimum discharges for September, October, No iber, and De ib are for
the period 1931 to 19%0.
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PINTO CREEK STATION NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder, cable with eit-down cable car equipped for winch and heavy welghts, and
concrete control dam, 0.6 mile below Del Rio-Eegle Pass highway and 5.5 miles sbove confluence with the
Rio Grande. This crepk enters the Rio Grende 702.1 river miles below the American Dam at El Paso, Texas.
Zero of gage is 854.61 feet above mean sea level, United States Coast and Geodstic Survey datum. Also a
series of pipe gages (high stage indicating gages) 750 feet upstream from the gage well.

RECORDS: Based upon 16‘ meter measurements during the year and stable rating curve. 1940 records good. Re-
cords available: November 1928 to December 19%0.

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

EXTREME FIOWS: The greatest recorded flow was on August 31, 1932, vwhen the extreme gage helght was 21.08
feet and the extreme flow 51&,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 1940 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 5.4 5.6 5.0 4.2 2.6 L7 5.0 * .2f * L2 o] 1.4 1.3
2 5.4 5.8 k.7 k.2 2.1 k.0 9.9 * .1} * 3.8 0 1.k 1.3
3 5.4 19.7 4.6 .3 1.6 3.3 7.3 0 * 3.4 o] 1.b 1.3
4 5.2 10.6 b7 L2 1.4 3.1 12.1 [ * 2.9 o] 1.4 1.3
5 5.0 9.2 4.8 18.5 1.2 3.1 7.8 0 * 2.7 (] 1.4 1.3
3 5.5 7.4 L7 32.0 1.1 2.9 5.2 [} * 2.6 0 1.h 1.3
7 5.7 6.7 4.6 10.1 1.3 3.0 4.6 0 * 2.0 11.6 L.b 1.3
8 5.3 6.5 4.6 9.4 2.0 2.8 4.1 [ * 2.2 1.4 1.3 1.3
9 5.3 7.2 4.9 8.4 14.8 3.5 3.3 0 * 2.1 .5 1.3 1.3
10 5.3 6.5 4.7 7.5 12.3 2.9 2.7 0 * 1.9 .2 1.3 1.3
1 5.3 5.9 4.5 6.9 7.3 2.5 2.6 0 * 1.7 .1 1.3 5.1
12 5.5 5.7 b 5.7 5.1 2.4 2.2 0 * 1.6 [ 1.3 3.8
18 5.5 5.3 k.0 5.6 b.2 2.2 2.0 5401 * 1.4 o] 1.3 2.9
14 5.1 5.1 3.7 5.6 3.7 13.h 1.9 5.8 * 1.2 ¢} 1.3 2.7
15 k.9 5.1 3.9 5.4 3.h 7.7 1.8 1.31 * 1.1 0 1.3 2.3
16 5.1 7.7 4.0 5.0 3.0 ER 3.8 .6 9 [} 1.3 1.9
17 5.3 5.6 L h.6 3.3 2.2 3.1 Ao+ 8 ] 1.3 1.4
18 5.3 4.8 4.0 L 2.9 43,0 2.2 8.4 * .8 0 1.3 1.h
19 .7 5.1 3.8 4.1 2.3 12.1 1.5 184 * .7 0 1.3 1.4

20 5.0 4.8 3.8 .2 2.0 3.7 1.0 13.9] * .6 0 1.3 1.4

21 5.4 b7 3.9 [ 2.0 2.7 .8 7.9 *« 5 o 1.3 1.

22 6.2 L7 3.8 Lol 158 2.1 7 5.2 % .k 0 1.3 1.

23 6.0 h.9 3.6 3.7| 186 1.5 5 L[ * .4 0 1.3 1.h

24 5.8 5.0 91.5 3.6 16.8 65.8 4 3.8 % 3 61.0 1.3 1.k

26 5.8 4.8 9.5 3.9 10.5 111 * b 330« .2 h.2 1.3 1.k

26 5.8 4.9 6.6 Lo 9.2 5.1 * .4 2.9 * .2 1.k 1.3 1.5

27 5.6 5.1 5.8 L2 8.9 3.1 * .3 2.71 % .1 1.4 1.3 1.5

28 5.8 5.0 5.6 k.0 85.1 2.7 * .3 2.6 o} 1.4 1.3 1.5

29 6.0 4.9 5.3 3.6 62.6 45,51 * .3 2.6 o} 1.4 1.3 1.5

30 5.8 5.0 3.3 7.6 6h.h] 2 9.6 [ 1.4 1.3 1.5

31 5.8 4.8 5.5 L b7 1.4 1.5

Sum 184. 192.4 329.9 328.4 87.4 53.3
i 169.2 3 232.9 2 929.8 98.6 1.1 39.7

Extreme Gage Extreme Second Feet — 1940 | Average Acre Feet
Month | Feet — 1940 High ow |20 ™ Toral o Period 19241940

High Low Day Day 1940 1940 Normal Maximum | Minimum
Jan. 3.39 3.29 | 22 6.6 | 19 k.7 5.5 336 587 2,110 0
Feb. 5| 321 | 3 gh.0 | 22| W6 6.k 366 501 | 1,860 8.3
Mar. 6.33 3.13 |2k | 1,470 23 3.4 75 (1) 719 2,500 h.3
Apr. 4.52 3.00 [ 5 267 30 2.8 6.4 382 899 3,600 43.0
May 7.71 2.32 {23 | 2,660 7 1.0 30.0 | 1,840 2,843 | 20,500 28.0
June 5.01 2.45 |18 730 2l 1.1 11.0 (ST 3,040 | 30,000 o}
July 3.72 1.kg 1 21.3 31 .2 3.2 196 3,534 30,000 0
Aug . 5.59 19 1,010 t3 [¢] 10.6 651 okl 48,700 [¢]
Sept - 2.92 1 .2 | %28 o} *14}) x 81.5 2,628 17,300 0
Oct. 5.09 2k 135 $1 4] 2.8 173 1,110 4,000 o]
Nov. 2.6k 1.85 1 1.4 (%8 1.3 1.3 8.7 532 2,150 0
Dec . 3.45 2,70 {11 9.0 %1 1.3 1.7 106 640 2,180 o]
Yearly 7.7 2,660 0 7.3 5,326.2 21,306 76,259.3 2,651.4

* Partly Estimated. ¥ And other days.
® The :{mnal figures only (partly estimated) are for the period 192L-1940. The monthly figures are
for the period 1929-1940, except December which is for the period 1928 to 19kO.
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RIO SAN DIEGO STATION AT JIMENEZ, COAHUILA

TESCRIPTION: Water-stage recorder and cable with sit-down cable car. Masonry Cipolettl welr control for
measuring discharges up to 700 second feet. The station is located 4.4 miles west of Jimemez, Coshuila,
and five miles above the confluence with the Rio Grande. This stream enters the Rio Grande T07.1 river
miles below the American Dem at El Paso, Texas. Zero of the gage is 828.90 feet above United States Coast
and Geodetic Survey meen sea level datum.

RECORDS: Based upon & rating table, the lower portion of which conforms to the weir table and the upper
portion of which is based upon current meter measurements. The river discharge in 1940 exceeded the weir
capacity only on 3 occasions of 28 hours total time.

: This etation was constructed in November, 1932, and has a welr of 700 second feet capacity. From
1924 to 1932 there was 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 thise
spring-fed stream is modified by two small storage reservoirs, San Miguel and Centenario on the Irriga-
tion District of Sen Carlos, Coshuila, end by irrigation of Dolores Haclenda Just above this atation.
One-fourth mile downstream from this gaging station water was diverted for the Jimenez Community.

EXTREME FLOWS: The highest determined flow was on June 14, 1935, when a peak flow of 32,100 second feet
passed this station with a gage height of 12.11 feet on the present gage. From reports by local inhabi-
tants, the water level in 1905 reached a height of 20.67 feet on the present gage scale, the discharge
being unknown. The lowest flow recorded was 4.9 second feet on November 26, 1937.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| u2.0] L2.0 2.0 42.0 k2.0 129 1kl 42.0 158.9 143 .4 52.3 52.2
2 52.3 32.9 2L.0 52.3 32.8 114 14k k2.0 191.8 1434 52.3 52.3
8| 4e.0{| 24.0 2.0 52.3 24.0 129 143 42.0| 227.1 128.5 52.3 52.2
4 52.3 32.8 2.0 52.3 32.8 129 143 k2.0 209.1 128.5 52.3 52.3
5 52.2 32.9 2Lh.0 7h.8 24.0 11k 143 L2.0 209.1 128.5 63.2 52.3
€ 52.3 k2.0 16.2 227 32.8 11k 143 k2.0 209.1 114.1 .9 52.2
7 52.3 k2.0 16.2 1k 32.8 87.2 129 k2.0 227.1 128.5 4.9 52.3
8 52.2 L42.1 2h.0 11k 32.8 63.2 129 k2.0 209.1 1434 4.9 52.3
9 52.3 k2.0 2L.0 11k 100 159 11k 42.0 209.1 1434 T™.9 52,2
10| 52.3 42.0 24,0 11k 63.2 114 114 42,0} 209.1 128.5| 74.9 52.3
11| s52.2 k2.0 16.2 100 52.3 87.2 114 h2.0| 209.1| 128.5 .9 52.3
12 52.3 L42.1 16.2 87.2 52.3 63.2 114 2.8 209.1 128.5 Th.9 52.2
13| 52.3 42.0 2L.0 87.2 -1 52.3 100  |*1,405.5 209.1| 1.3} 79 52.3
14| 52.2 L2.1 2h.0 4.8 k2.0 52.2 87.2 413.2 209.1 100.3 4.9 52.3
15| s52.3| 32.8 2L.0 4.8 k2.0 k2.0 Th.9 175.2 191.8 100.3 7%.9 52.2
16} 52.3 32.8 24.0 4.8 k2.1 42.0 4.8 158.9 209.1 87.2 74.9 52.3
17| 52.3 32.9 24.0 4.8 100 k2.0 4.9 100.3| 209.1 87.2 4.9 52.3
18| 52.2| 3.8 16.2 6%.2 100 9k.3 4.9 k2.0l 245.4| 100.3 4.9 52.2
19| 32.3 32.8 16.2 63.2 100 4.8 .9 264.5 227.1y 100.3] 749 52.3
20| L42.0] 32.9 16.2 63.2 11k 63.2 4.9 1k} 209.1 87.2 .9 52.3
21 52.3 2h.0 16.2 63.2 389 63.2 .9 87.2 209.1 87.2 63.2 52.2
22 52.3 24.0 16.2 52.3 30k 52.3 Th.9 87.2 191.8 87.2 52.3 52.3
23 h2.0 24.0 16.2 52.3 184 52.3 4.9 87.2 191.8 87.2 52.3 52.3
24 52.3 32.8 175 52.3 367 1hh 63.2 100.3 175.2 434 52.3 52.2
25 52.3 | 32.8 246 52.3 346 143 42.0 87.2 158.9 100.3 52.3 52.3
26 52.3 32.9 129 52.3 30k 1h3 k2.0 87.2 1h3.4 100.3 52.3 52.3
27 42.0 32.8 87.2 52.3 28l 143 32.8 Th.9 3.4 100.3 52.3 52.2
28 42.0 24.0 87.2 52.3 246 143 32.8 Th.9 1430 87.2 52.3 52.3
29 42.0 oh.1 7.8 52.3 209 175 k2.0 172.7 1434 87.2 52.3 5.3
30 k2.0 4.8 52.3 175 159 2.0 {* 508.5 143.4 87.2 52.3 52.2
31 k2.0 63.2 1bh k2.0 2454 .9 52.3
S . 283. 2,983.4 *4,781.2 106. 1,620.2
"m1,528.1 9913 1,811.2 2,285.8 4,356.0 ,903 2,774.0 )1 5,831.3 3,406.5 1,929.8 77
Extreme Gage Extreme Second Feet — 1940 Average Acre Feet
Monthi |  Feet — 1940 High Low 5;‘::':‘ Total Period  1933-1940 ©
High Low |Day Day 1940 1940 Averag Maxi Mini
Jan. 2.85 2.82 |% 2 52.3 |41 42.0 | 49.3 3,030 9,375 36,430 2,910
Feb. 2.85 2.76 | 10 52.3 {# 2 2L.0 zlh.2 1,970 6,292 25,760 1,970
Mar. 4.13 2,72 | 2 918 t5 16.2 k5.5 2,800 5,929 21,500 2,140
Apr. 3.41 2.82 6 325 $1 k2.0 76.1 4,530 6,310 16,800 1,110
May L.13 2.76 | 21 918 $3 2.0 | 141 8,640 20,085 120,000 1,290
June 3.67 2.79 | 18 509 17 2.8 | 99.h 5,920 13,051 62,200 1,420
July 3.08 2.79 |¥ 1 13 (o7 2.8 | 89.5 5,500 8,994 21,500 1,210
Aug. 5.28 2.79 | 13 3,110 12 32.8 |*15k *9,480 9,036 20,000 2,020
Sept . 3,31 3.05 | 18 265 25 129 194 11,560 14,676 6k4,500 2,210
Octl. 3.54 2.85 | 24 113 31 52.3 | 110 6,760 23,633 146,640 1,950
Nov. 2.92 2.35 1% 5 749 |$1 52.3 6.3 3,830 13,400 68,290 1,960
Dec. 2.85 2.85 |+ 1 52.3 |# 1 52.3 52.3 3,210 9,840 45,160 2,060
Yearly 5.28 2.72 3,110 16.2 92.6 67,230 140,621 381,320 27,460

® The Average, Maximum, and Minimum Discharges for October, November, and December are for the
period 1932 to 1940.
* Partly Estimated. % And other days.



3 WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION

RIO SAN RODRIGO STATION NEAR EL MORAL, COAHUILA

DESCRIPTION: Water-stege recorder and cable with sit-down cable car, and masonry control welr located 10.6
miles west of the town of  El Moral, Coshuila, 19.3 miles northwest from Pledras Negras and 11.2 miles
sbove the confluence with the Rioc Grande. Zero of the gage is 873.85 feet above sea level , United States
Coast and Geodetic Survey datum. This stream enters the Rio Grande 719.3 river miles below the American
Dem at El Paso, Texas.

BECORDS:  Based upon & rating table the lower portion of which conforms to the weir table and the upper
portion of which 1s based upon meter measurements. 1940 records good. Records avallable: 1922 to 1940,

REMARKS:  From 1922 to 1932 there were made daily 3 staff.gage readings at this atation, on the same gage
used at this station prior to December, 1938. This station was constructed in October 1932, at a point
1,640 feet upstream from Paso de las Mulas. In December 1938 the station was moved 3,300 feet downstream
to the present site. Flow exceeded the weir capacity on I occasiona, totaling 113 hours in 1940. . The
flow of this spring-fed river was modified by irrigation diversions above and below this station.

EXTREME FIOWS: The greatest recorded flow was on September T, 1932, when the extreme gage height was 16.08
feet and the extreme flow 81,200 second feet. The river 15 sometimes dry.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day) Jan. Feb. March April May June July’ Aug. Sept. Oct. Nov. Dec.
1 0 12,0 8.1 f* 16.3 8.1 8.1 16.2 4.9 | 10k 79.5 50.1] 43.8
2 0 8.1 Lojf* 16.3 8.2 8.2 16.3 L9 | 87.6 19.5 50.2 43.8
] 0 67.8 8.1 |* 16.3 8.1 8.1 21.2 k.9 79.5 7.7 50.1 4.8
4 0 31.4 8.1 |* 12.0 8.1 8.1 16.2 .9 79.5 T1.7 43.8 43.8
5 0 21.2 5.0 |* 12.0 8.1 8.1 16.3 4.9 71.7 6.3 50.2 43.8
6 0 16.3 4.9 12.0 8.1 8.1 16.2 L.g 79.5 64.3 50.1 43.8
7 0 16.2 b9 12.0 8.1 8.2 16.3 L9 79.5 64,3 50.2 13.8
8 s} 16.3 5.0 16.3 8.1 8.1 16.2 k.9 71.7 64.3 57.2 43.8
9 o] 16.2 k.9 12.0 12.0 8.1 16.3 4.9 71.7 57.2 57.2 43.8
10 0 16.3 4.9 8.1 5.2 8.1 16.2 4.9 1.7 57.2 57.2 43.8
11 0 16.2 - 8.1 8.1 8.1 - 8.1 21.2 4.9 1.7 57.2 50.2 43.8
12 ¢} 16.3 L.9 8.1 12.0 8.2 | -16.3 4.9 .7 64.3 57.2 43.8
13 o} 12.0 4.9 8.1 12.0 23.0 16.2 |4,340 79.5 (- 6%.3 57.2 43.8
14 0 12.0 8.1 8.2 8.1 37.4 16.3 705 79.5 57.2 57.2 37.4
15 0 16.2 4.9- 8.1 8.1 12.0 6.2 [ 173 794 57.2 |* 57.2) 37.5
16 0 12.0 12.0 8.1 8.1 8.1 16.3 105 79.5 57.2 [* 57.2] 37.h
17 o] 8.1 12.0 8.1 12.0 8.1 16.2 79.5 79.5 57.2 |* 57.2 37.5
18 0 8.2 8.1 8.1 79.5 12.0 21.2 TL.7 79.4 50.2 [* 57.2 314
19 0 8.1 12.0 8.2 87.6 21.2 21.2 T1.7 79.5 50.1 |* 57.2 31.4
20 2.1 12.0 12.0 8.1 4.8 21.2 21.2 71.7 79.5 50.1 |* 50.1 31.5
21 2.1 12.0 k.9 8.1 16.3 31.h4 21.2 64.3 79.4 43.8 [ s50.2 31.4
22 5.0 12.0 L9 8.1 16.2 21.2 16.2 50.1 79.5 50.1 [* 50.1 31.h4
23 8.1 12.0| = 8. 8.1 16.3 16.3 16.2 4%.8 79.5 50.1 [* 50.2 26.1
24 8.1 12.0|* 156 8.1 16.2 16.2 12.0 43,8 9.4 64.3 [* s50.1 26.1
25 8.2 12.0 {* 11k 8.2 12.0 12.0 12.0 37.4 79.5 79.5 43.8 26.1
26 12.0 12.0 |* 43.8 8.1 16.3 8.1 8.1 314 79.5 57.2 [* 43.8] 21.2
27 8.1 12.0 57.2 8.1 16.2 8.1 8.1 31.k 79.5 57.2 |* u3.8 26.1
28 8.1 8.2 31.h 8.1 16.3 8.2 5.0 31.L 79.4 57.2 |* 43.8 31.b
29 8.2 8.1 21.2 8.1 16.2 12.0 k.9 31.h 79.5 50.1 [* 43.8 31.5
30 8.1 16.3 {* 8.1 16.3 21.2 5.0 419 79.5 57.2. |* 3.8 31.h4
31 8.1 16.2 16.2 k.9 173 50.1 31.4
Sum . *295.6 .2 6,633.4 1,855.8 1,127.6
"gse M3 wegg TEPE g5 DR g5 GO, g 5 LEDS ) o 6 LI
Extreme Gage. Extreme Second Feet — 1940 - | Average Acre Feet
Month |  Feet — 1940 High Tow |5 o Period 19321940
High Low | Day Day 1940 1940 Averag Mot
Jan. .13 0.00 | 26 12.0 {# 1 [¢] 2.8 171 3,860 14,850 171
Feb. 1.28 .07 3 403 18 4.9 15.3 879 2,770 11,580 554
Mar. | * 2.26 03| 2b ) 1,170 [$ 6 2.1 | *19.9 *1,230 2,747 9,900 575
Apr. .20 .10 8 21.2 (¥10 8.1 *9.9 * 586 2,262 6,870 380
May .62 .10 | 18 113 $1 8.1 17.4 1,069 6,924 %2.300 57.5
June .72 07 | 18 142 $8 .9 13.2 784 5,852 37,600 20.0
July .20 07 |% 3 21.2 [$27 k.9 k.9 919 4,081 12,200 0
Aug. 8.04 .03 | 131 12,190 |% 1 2.1 | 214 13,160 3,893 13,160 39.3
Sept. .66 R 125 |+ b 7.7 | 79.0 4,700 32,408 | * 253,960 471
Oct. 72 33 | 2L 2 (%16 k3.8 | 59.9 3,680 12,269 81,360 815
Nov. Az 33 | 12 6.3 |31 42.8 | #51.3 *3,050 5,308 24,1450 53k
Dec. .33 20 41 43.8 | 26 21.2 36.4 2,240 k,291> 19,060 130
Yearly 8.04 0.00 12,190 o} bh7 32,468 86,665 414,310 7,427

* Partly Estimated. © Estimated. % And other days.
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RIO GRANDE AT EAGLE PASS STATION

DESCRIPTION: Water-stage recorder and ceble with atand up cable car and winch located .5 mile above the
International highway bridge between Eagle Pass, Texas and Pledras Negras, Coahuila, and 738.4 river
miles below the American Dem at E1l Paso, Texas. Zero of gage 1s 682.91 feet above mean sea level, United
States Coast and Geodetic Survey datum.

RECORIS: Based upon 151 meter measurements, 142 by the Mexican and 9 by the United States Section during
the year. Computations by shifting channel methods. 1940 records good. Records available: May 1900 to
April 1916; November 1923 to December 1940.

REMARKS: The river flow 1s greatly modified at this station by many irrigation diversions, drainage re-
turns, and large reservolrs in the United States and Mexico. On April 10, 1939, the operation and main-
tenance of this station was turned over from the United States Section to the Mexican Section of the Com-
mission.

EXTREME FLOWS: The greatest recorded flow was on September 2, 1932, when the extreme gage height was 43.00
feet, discharge 569,000 second feet. (See Speclal Flood Report 1932 by United States Section of this Com-
mission.) The lowest flow ever recorded was on August 19, 1937 when 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 1940 — Annual and Period Summary

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

2,280 | 1,960 | 1,7%0 | 1,640 | 1,070 | 2,160 | 5,120 |. 2,960 | 3,190 1,510 | 1,890 1,760
2,340 | 2,020 | 1,7k0 | 1,600 | 1,030 | 1,890 | kN0 2,7% | 3,000 | 1,430 | 1,880{ 1,820

1

2

3| 2,280 | 2,610 1,790 1,640 95k | 1,790 4,030 [* 2,420 | 3,230 1,440 1,9%0 | 1,790
4| 2,220 | 2,450 1,900 1,650 1,020 1,700 3,780 [* 2,390 | 3,040 1,390 | 2,060| 1,760
5| 2,340 | 2,460 1,980 3,390 1,030 | 2,000 5,300 * 2,310 ¥ 3,290 1,370 | 2,1204 1,730
6| 2,230 | 2,370 1,800 | 12,640 1,110 1,850 [* 4,560 [* 2,440 | 7,310 1,350 | 1,8%0| 1,660
7| 2,180 | 2,200 1,750 | 6,710 1,250 1,710 {* 4,200 |* 3,370 | 7,730 1,460 1,890 1,670
8| 2,300 [ 2,060 1,710 3,360 1,420 2,120 ‘|* 3,890 [* 4,060 6,320 1,350 1,930 1,630
9| 2,350 | 2,130 1,670 | 2,400 2,740 | 6,430 |* 3,3k0 4,980 P 6,250 1,320 | 1,980 1,60
10| 2,210 | 2,020 1,780 | 2,340 | 5,950 3,780 |* 3,020 [* 5,510 p* 4,630 1,290 | 2,010] 1,730

*

11| 2,100 | 2,230 1,840 2,300 %,100 4,020 2,730 4,870 I* 3,710 1,290 2,090! 1,950
12| 2,050 | 2,270 1,90 2,040 7,770 3,040 2,610 [* 3,600 3,200 1,320 3,600 1,920
13| 2,060 | 2,260 1,790 1,940 | 4,870 | 2,310 2,440 | 9,010 | 3,050 1,360 | 3,1001 1,840
14| 2,010 | 2,230 1,640 1,580 3,210 2,250 2,390 { 10,700 2,860 1,400 2,380 1,710
15| 2,080 | 2,260 1,490 1,710 | 2,310 | 2,150 2,510 6,080 | 2,730 |10,310 | 2,160} 1,710

16| 2,080 | 2,170 | ‘1,470 1,400 | 2,080 | 2,440 | 2,280 | 7,730 2,560 | 14,160 | 2,090| 1,790
17! 1,980 | 2,150 1,520 1,b70 2,020 2,450 2,390 6,320 2,390 6,040 2,000 | 1,720
18| 1,910 | 2,050 1,510 1,730 2,030 2,000 1,940 5,470 2,280 5,470 1,900 | 1,650
19 | 2,010 | 2,070 1,520 1,k20 | 2,780 | 2,730 1,940 6,220 | 2,230 4,590 1,920} 1,640
20| 1,960 | 2,160 1,470 1,360 4,940 2,630 1,840 {* 4,980 2,110 3,460 1,950 | 1,720

21| 2,020 | 1,980 1,480 1,350 | b,170 | 2,180 1,800 [* 3,990 | 2,040 3,040 1,930 | 1,720
22 | 2,030 { 1,890 1,390 1,k20 | 2,620 1,970 1,920 4,730 | 1,900 } 2,800 1,920 | 1,670
23 | 2,270 | 1.900 1,350 1,310 | 1k,730 1,830 1,830 | &,700 1,720 | 2,560 | 1,920 1,760
24 | 2,110 | 1,920 1,480 1,330 6,640 1,830 1,730 3,670 | 1,800 | 2,550 1,880} 1,760
25 | 2,230 | 1,94%0 2,590 1,300 3,780 5,610 2,350 3,310 1,720 2,560 1,930 1,760
26| 2,130 | 1,960 2,0k0 | 1,270 | 2,310 [ 2,210 | 2,900 1,630 4,660 | 1,920| 1,760
27| 2,050 | 2,010 1,940 1,280 | 2,480 | 3,850 1,910 3,090 1,590 2,710 1,860 1,580
28 | 2,080 | 1,910 1,840 1,260 2,640 3,810 1,780 2,930 1,540 2,480 1,800 | 1,630
29| 2,180 | 1,820 1,790 1,280 | 4,380 | 5,610 1,860 { 2,420 1,490 2,190 1,740} 1,590

*

30 | 2,190 1,790 1,110 2,140 | 10,560 1,870 3,600 1,480 2,000 1,790 f 1,590
31| 2,040 1,650 2,040 1,980 3,780 2,0k0 1,590
Sum 61,440 67,230 93,110 *137,280 93,200 250
66,290 53,470 101,55k ’ 85,960 i 92,020 % 61,410 23,23
" Extreme Gage Extreme Second Feet — 1940 [Average Acre Feet
Month |  Feet — 1940 High Low S‘F‘;:':" Total Period  1924-1940
High Low Day ‘ Day 1940 1940 Normal Maximum | Minimum
Jan. 3.28 2.89 1 2,510 19 1,860 | 2,140 131,490 191,777 365,000 116,000
Feb. 3.54 2.72 3 3,060 29 1,670 | 2,120 121,870 157,056 25k,250 99,200
Mar. .| 3.58 2.33 125 3,290 24 1,260 | 1,720 106,060 155,063 2k, ko 95,900
Apr. 8.92 20 | 6 | 20,480 30| 1,020 | 2,20 | 133,350 142,856 219,000 92,100

17 |23 | 22,530 6 836 | 3,280 | 201,430 | 249,669 869,000 77,500
62 | 9 | 13,6% 71 1,500 | 3,100 | 18k,680 | 256,295 | 1,005,000 113,340
76 | 1 6,990 o | 1.6%0 | 2,770 | 170,500 | 268,482 | 1,255,000 125,000

May 9.45
June 7.12
July 5.12

Aug. 9.58 |t 1% 23,410 29 2,310 [*k4,430 | *272,200 307,376 969,000 136,000
Sept.| 594 53 7 8,830 30 1,360 | 3,070 182,500 610,791 | 2,857,410 80,900
Oct. . 8.73 Lo |15 19,180 10 1,170 | 3,010 184,860 403,622 | 1,603,480 121,000
Nov. 4.30 62 |12 k,200 6 1,520 | 2,050 121,810 205,167 486,390 109,000
Dec. 3.12 62 {11 2,280 18 1,480 | 1,720 105,620 186,585 369,760 105,620

PP WD PP
ey
15

Yearly| 9.58 .17 23,410 886 | 2,640 (1,916,460 |3,134,757 6,668,460 | 1,798,000

* Partly Estimated. I Estimated.



WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION

RIO ESCONDIDO STATION AT VILLA FUENTE, COAHUILA

DESCRIPTION:  Water-stege recorder and cable with sit-down cable car, located 3.1 miles southwest of the
City of Pledras Negras, Coahuila on the outskirts of Villa de Fuente, 5 miles sbove the confluence with
the Rio Grande and 5.6 miles below the confluence of the Rio San Antonio. This stream enters the Rio
Grande T42.4 river miles below the American Dem at Bl Pago, Texas. Zero of gage 1s 717.78 feet above mean
sea level, United States Coast and Geodetic Survey datum.

RECORDS:  Based upon 48 meter measurements. Computations by shifting charmel methods. 1940 records fair.
Records available: 1922 to 1940.

REMARKS: From 1922 to 1932 there were made daily 3 staff-gage readings 2,300 feet downstream from the pre-
sent station. The elevation of the zero of thie 0ld gage was 0.79 foot above the zero of the gage at the
present station, but the water surface 1s practically level between the two gages. The flow of this
spring-fed stream is modified by irrigation diversions in the drainage basins of the San Antonio and the
Escondido. .

EXTREME FLOWS: The greatest recorded flow since January 1932 was May 1% » 1935, when the extreme gage height
was 17.06 feet and the extreme discharge was 17 »700 second feet. The lowest recorded flow occurred No-
vember 1&, 19514, when the extreme gage height was .75 foot and extreme flow was .35 second foot.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 9.9 3.2 3.2 6.3 6.7 23.3 18.4 2.5 60.0 19.4% | 17.3 26.8
2 9.9 3.2 3.9 6.7 h.9 20.8 16.2 2.5 50.2 19.4 15.2 27.2
3 11.0 18.3 3.9 7.8 4.6 19.4 2k.0 2.5 55.8 18.0 16.3 26.1
4 11.0 6.0 3.9 7.4 4.6 19.4 13.8 2.5 57.6 4.8 17.0 | 27.9
5 11.0 3.5 3.9 12.4 (%] 20.8 11.6 2.5 60.7 12.7 17.6 | 26.8
6 11.0 3.2 4.2 39.9 k.2 20.1 8.8 2.1 50.5 12.4 19.8 [ 26.1
7 1.0 2.8 .2 37.4 1 498 19.4 8.1 3.2 4.0 | 119 19.8 | 25.1
8 11.0 2.8 b2 9.2 38.5 17.7 8.1 3.2 35.3 19.8 21.2 24h.0
9 8.8 2.8 b2 5.3 27.2 62.5 8.5 2.8 30.0 15.5 20.8 23.3
10 k.6 2.5 20.5 4.9 16.9 31.1 7.1 2.8 247 15.2 20.8 22.2
11 4.6 2.5 106 5.3 8.5 22.2 7.1 2.8 18.0 13.8 20.8 | 22.6
12 4.6 2.5 3.5 5.6 8.5 20.5 6.3 2.5 17.3 13.4 20.8 | 29.3
13 4.6 2.5 3.5 6.0 8.5 20.1 5.7 {2,154 16.3 12.0 20.8 28.2
14 4.2 2.5 3.5 6.0 8.5 19.8 5.6 |2,984 15.5 11.7 | 21.9 27.5
15 b.2 2.5 3.5 6.3 8.5 78.7 5.7 | 113 13.1 11.3 20.5 2k.0
16 4.2 2.8 3.5 6.7 8.5 33.9 5.7 22.3 13.4 4.1 | 20.5 20.1
17 L2 3.2 3.5 7.4 .5 23.7 5.6 11.0 13.8 13.8 | 21.9 16.9
18 4.2 3.2 3.9 7.1 46.6 18.0 5.7 8.5 k.1 12.4 | 20.5 23.7
19 3.9 3.2 k.9 7.1 27.9 23.0 5.3 24,7 14.8 12.0 | 20.1 | 31.1
20 h.2 3.2 k.9 7.1 21.5 15.2 5.3 17.7 1.1 10.6 | 21.5 41,3
21 L.6 2.8 k.9 7.1{ 107 12.0 4.2 1.5 1.8 8.8 | 21.9 k1.0
22 L.g 2.8 5.7 7.1 117 12.0 3.9 7.8 15.5 8.8 | 23.3 35.7
28 4.9 2.8 6.4 7.1 8.7 10.6 3.5 6.4 16.3 9.2 23.7 35.3
24 k.9 2.8| 232 8.1 49.4 9.2 3.5 6.0 14.8 9.5 23.7 35.0
25 4.6 3.2 957 2.4 k1.0 5.7 3.5 4.9 15.5 1.8 | 240 | 35.0
26 k.2 3.2 8.7 13.4 28.9 6.4 3.5 4.6 19.1 11.7 2.0 35.0
27 4.2 3.2 20.8 10.6 25.1 6.7 3.2 3.5 19.1 11.3 244 35.0
28 3.9 3.9 12.0 9.2 98.5 7.4 3.2 2.8 20.5 11.0 2h.7 35.0
29 3.5 3.2 9.5 9.2 | 309 9.2 3.2 2.8 20.1 10.6 | 25.1 | 35.0
30 3.5 8.5 7.h 51.5 53.0 3.2 |1,748 20.1 8.8 26.8 35.0
31 3.5 8.a 30.7 3.2 157 13.8 37.8
Sum 104. 293.5 661.8 7,325.4 509.6 915.0
" es.8 3 1,510.4 1,678.1 220.7 '’ 792.0 636.7
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S‘F::':d Total Period  1932-1940
High Low | Day Day 1940 1940 Averag Maxi Mini
Jan. 2.07 1.71 |$#3 10.9 |%10 3.5 6.1 375 3,645 15,990 375
Feb. 3.22 1.71 3 71.0 |%10 2.5 3.6 207 2,151 9,990 179
Mar. 8.8¢9 1.77 25| 2,660 1 3.2 48,7 3,000 1,957 6,910 219
Apr. 3.08 1.80 7 57.9 10 k.9 9.8 582 2,278 5,360 582
Mey 6.96 1.57 71 1,540 LN 4.2 sh.1 3,330 5,232 23,800 hok
June 3.81 1.77 9 154 25 5.7 22.1 1,310 4,716 19,700 618
July 3.48 1.57 3 105 31 2.8 7.1 438 2,866 9,290 271
Aug. 1k.53 1.51 13| 9,180 $6 2.1 1 236 1%,530 2,797 1k 530 17h
Sept. 2.43 1.35 1 95.0 15 13.1 26.4 1,571 3,520 14,340 186
Oct . 3.4 1.25 T 77 30 6.7 16.4 1,011 6,073 39,790 117
Nov. 1.61 1.h4 30 26.8 1 14.5 21.2 1,260 3,812 25,590 101
Dec. 2.23 1.57 20 75.6 17 17.0 29.5 1,815 3,824 20,720 336
Yearly| 14.53 1.25 9,180 2.1 k0.5 29,429 [® ub,ok2 | & 126,090 |8 8,350

% And other days. © For period 192k - 1940



WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION u

RIO GRANDE AT LAREDO STATION

DESCRIPTION: Water-stage recorder and ceble with sit-down cable car. Cable and car located about 2.5 miles
above the cities of Laredo, Texas, and Nuevo Laredo, Tamaulipas. Water-stage recorder is attached to
north sbutment of railroad bridge st Laredo, 868.9 river miles below the American Dem at E)l Paso, Texas.
Zero of gage at recorder is at elevation 351.50 feet. Zero of gage at the cable is elevation 353.15 feet.
All gege elevations are on United States Coast and Geodetic Survey sea level datum. For history of this
gage see previous Water Bulletins.

KECORDS : Based upon 178 meter measurements, 169 by the Mexican and 9 by the United States Section. Com-
putations by shifting channel methods. 1940 records fair. Records available: May 1900 to March 191k;
from October 1922 to December-. 1940.

s

REMARES : The river flow at this station is modified by many irrigation diversions, drainage returns, and
large reservoirs in the United States and Mexico.

EXTREME FLOWS: The greatest recorded flow at this station was on September 3, 1932, when the peak gage
reading was 52.20 feet, the flow being 402,000 second feet. On June 20, 1938, a minimm flow of 777 sec-
ond feet was reached. Numerous records of extreme flows may be found in previous Water Bulletins.

Mean Daily Discharge in S d Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

2,600 2.ho| 1,830 9,960| 1,250 1,780 | 6,360 | 2,140 5,470 | 1,550 | 2,150 | 1,870
o0360| 2,620 1,770| B8,160| =2,630| 1,600| 950 2,480} 8,020 | 1,550 1,900 | 1,840

1| 2,510] 2,270 1,970| 1,800 1,180 | 2,560 | 12,200 | 1,760 7,630 | 1,570 | 1,930 | 1,980
2} 2)2h0| 2,200| 1,870 1,800| 1,130} 2,530 y 1,980 | 5,160 | 1,560 | 2,000 | 1,980
8{ 2,350} 2,150 1,710 1,720 %85| 2,380 5,330 | 2,780 | 3,990 1,520 | 2,020 | 1,870
4| 2,480 2,4h0| 1,660 1,610 982 | 2,180 | 1,630 | 2,570 3,810 [ 1,hko | 2,050 | 1,870
5] 2,u0{ 2,960 1,700 1,580 15| 1.950) 3,800 ] 2,1k | 3,570 | 1,490 | 2,110 | 1,870
61 2,490 2,870 1,790 3,530 936 1,770 k,560 2,170 3,360 1,580 | 2,210 | 1,870
7

8

9

2,290 2,510 1,630 3,740 3,530 2,930 4,340 3,450 600 1,700 | 1,930 | 1,800
0| 2,290| 2,230 1,6%0]| 2,850 | 7,520 6,920 3,850 },700 580 | 1,540 | 1,970 | 1,760

6
5

1} 2,350] 2,240 1,790 2,270 %,200 4,800 3,260 4,770 3,980 1,440 | 1,950 { 1,730
3

12| 2)2k0| 2200| 1,8%0| 2,00] 5,610 3,850 3,060 5,120 1,470 | 1,950 | 1,8k0
18| 20200 2)250| 1,930 =2,110] 5,260} 3,7k0| 2,760} b,480 1,490 | 2,060 | 1,920
1] 2,210 2,000{ 1,700} =2,060| 6,360 2,900} 3,1601 7,060} 3,090 1,h80 | 3,850 | 2,020
15| 2110| 2je10| 1,630] 1,980] 3,920 2,80 | 2,780 | 15,400 3,000 1,580 | 3,070 | 2,050

16| 2,120| 2,160( 1,570} 1,780} 3,670 2,250 2,600 | 6,670 | 2,710 [ 2,680 | 2,660 | 1,580
17| 2,190| 2,150] 1,510 1,9%0| 7,880 2,200 2,360 | 6,570 2,510 | 17,000 | 2,420 | 1,910
18| 2,260 2,140 1,460 1,540 6,990 2,420 2,220 | 7,240 2,330 8,020 | 2,180 | 1,870
19] 2,230| 2,010| 1,560 1,390 3,570| 9,250 2,280 | 6,140 | 2,2k0 [ 6,140 [ 2,170 | 2,0b0
20| 2,220| 2,0b0] 2,160] 1,480| 5,300 8,690 2,00 | 8,8% | 2,200] 4,700 | 1,900 | 1,930
21| 2,320| 2,120] 1,720 1,510} 6,960 5,090 1,960 | 5,650 | 2,110 [ 3,600 | 2,030 | 1,950
22| 240! 2,180| 1,5%0] 1,520| 6,890 3,080 1,980 [ b4,410) 2,010 3,320 2,110 | 2,020
28§ 2,060] 2,120f 1,k80| 1,k60| 12,500 | 2,590 | 2,000 4,170 | 1,920 | 3,110 | 2,030 | 1,980
24| 2,000| 2,180{ 1,720{ 1,410| 15,600 | 2,050 2,120 4,980 | 1,810 | 5,720 | 1,990 [ 2,010
25| 2,130 2,060 3,600( 1,190| 7,310 7,880) 1,99 y,020| 1,700 | 25,200 | 1,950 | 2,030

26| 2,210] 2,030| 3,920| 1,310 3,670| 5,930 1,820} 3,460} 1,700 6,920 | 2,030 | 1,970
27| 2.280| 1,960| 3,5%0| 1,260 3,290 5,010 2,070 | 3,240 1,680 | 4,770 | 2,020 § 1,970
28| 2je20| 1,9%0| 2,500| 1,210 3,710| 5,160 2,160} 3,100 1,680 | 3,420 | 1,990 | 1,910
29| 2170] 1,990| 2,000} 1,160| 7,520} 8,860 1,830 30| 1,630 | 2,390 [ 2,050 | 1,8k0

80| 2,250 1,810 1,250 | 13,000 | 14,500 1,790 | 3,430 1,620 | 2,250 | 2,010 | 1,830
31| 2,280 1,760 4,030 1,840 1 11,300 2,180 1,850
Sum 1 20 12
! 70,080 65,230 60,300 68,670 158,358 129,90 107,090 49,6 101,560 4,380 64,690 59,360
Extreme Gage Extreme Second Feet — 1940 | Average Acre Feet
Month | Feet — 1940 High PR bl I Period _1524-1940
High Low | Day Day 1940 1940 Normal | Maximum .| Minimum
Jan. 5.25 4.89 7 2,660 2 1,980 | 2,260 139,000 185,782 352,000 114,000
Feb. 5.58 L6 1 5 3,300 | 28| 1,80 2,250 | 129,00} 152,378 237,380 99,400
Mar. 6.43 k.o |26 5,830 18 1,h20 | 1,950 119,600 151,262 223,020 95,680
Apr. 8.92 b.o7 T 12,800 25 1,150 | 2,290 136,200 151,214 401,000 95,640
May 10.14 4.0k |2k 22,400 T gok | 5,110 31k,100 278,238 906,000 113,000
June 10.89 k.59 | 30 26,500 9 1,380 1 4,320 256,800 297,089 | 1,357,000 89,190
July 8.46 4.63 1 14,200 26 1,670 | 3,450 212,k00 277,269 | 1,250,000 128,770
Avg. 10.70 L.69 |15 22,800 1 1,710 | 4,830 | 296,800 [ 300,357 888,000 127,000
Sept . 7.55 4.59 1 10,200 | 30 1,600 | 3,390 | 201,400 | 651,k86 3,116,670 87,260
Oct. 12.80 h.ho |25 32,600 | ¥ 4 1,uh0 | k,0l0] 246,700 | 451,322 | 2,071,590 126,000
Nov. 5.68 4,69 | 14 4,240 10 1,720 ) 2,160 128,300 210,121 570,800 122,000
Dec. 4.86 .69 | X 2,040 1 1,730 | 1,910 117,800 186,230 352,680 107,000
9 ;
early| 12.80 L.ok 32,600 9ok § 3,170 | 2,298,500 | 3,292,748 | 7,310,310 1,873,000

% And other days.



38 WATER BULLETIN NUMBER 10 — JNTERNATIONAL BOUNDARY COMMISSION

RIO SALADO STATION AT CD. GUERRERO, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and two masonry Cipoletti weirs lo-
cated at the place called "El Cable™ about 6.2 miles above the confluence of the Rio Salado with the Rio
Grande and 2 miles southwest of Ciudad Guerrero, Tamaulipas. This stream enters the Rio Grande 930.8
river miles below the American Dem at El Paso, Texas. Zero of gage 1s 265.7h feet above mean sea level,
Unlted States Comst and Geodetic Survey datum.

RECORDS: Baged upon 118 meter measurements during the year and the weir discharge records. Computations by
shifting charmel methods. 1940 records good. Records available: 1901 to 1912; 1923 to 19ko,

REMARKS: This station was emtirely rebuilt by the Mexican Section of this Commlission in December 1932,
vhen an sutomatic water-stage recorder was installed. The flow of the Rio Salado was greatly modified by
the Don Martin reservoir, which forms a part of National Irrigation System Fo. 4, Coshuile-Nuevo Leon,
and by irrigation diversions ahove this station.

EXTREME FLOWS: The greatest recorded flow at thie station wes on September 7, 1933, when an extreme gage
height of 18.86 feet was reached with a corresponding discharge of 43,800 second feet. The stresm is
sometimes dry. Numerous extremes may be found in previous Water Bulletins.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov Dec.
1 0 [¢] o} 108.4 3.9 162 260 1.8 [ 13,740 6.7 | 130 9.9
2 0 [+} [o} 79.8 2.8 103 590 .71 1,k10 5.3 97.8 9.9
8 s} ¢} [4 60.0 1.8 149 519 .7 519 3.9 T2.4 9.9
4 o} 0 [ L8.7 1.7 119 {2,048 0 590 3.9 60.0 11.3
5 0 0 0 40.6 1.8 88.3 | L8k 0 752 3.9 u8.7 12.7
6 [} 0 0 33,2 1.8 66.0 169 [ k63 3.9 k0.6 12.7
7 0 ¢} o 28.6 1.7 .7 113 ¢} 1,116 2.8 35.7 11.3
8 s} ¢} o} 2h.b 1.8 38.1} 103 0 2,950 2.8 35.7 11.3
9 0 0 0 20.5 1.8 31.1 88.3 [5} 1,510 1.8 38.1 9.9
10 0 0 0 18.4 7 244 69. 1.8 360 1.8 | 8.7 9.9
1n 0 0 0 16.6 2.1 558 57.2 6.7 3h1 1.8 3.4 9.9
12 ¢} 0 0 1.5 63.9 632 3.4 6.7 260 1.8| 33.2 9.9
13 [ 0 [o} 12.7]| 350 791 35.7 6.7 162 1.8| 26.5 9.9
14 [¢} o} ¢} 11.3 175 | 3,h04 6 5.3 108 7 2h.h 9.9
15 0 o] 0 22.2 103 k,910 51.6 6.7 75.6 1,865 20.5 9.9
16 0 o [ 26.5 69.2 879 26.5 20.5 57.2| 4,520 18.4 9.9
17 o o] ¢} 22.2 48.7| 360 26.5 18.4 k5.9 590 16.6 9.9
18 0 ¢} 0 18.4 38.1( 183 20.5 2.4 35.7] 2bb 16.6 8.5
19 0 o] 0 14.5 28.6 124 38.1 143 31.1 130 1h.5 9.9
20 0 0 [ 12.7] 203 190 u5.9 88.3 26.5]  97.8 12.7 12.7
21 0 o] 1,100 11.3 689 T2.4 33.2 703 24 .4 79.8 12.7 8h.0
22 0 [¢] 3,600 9.9 315 8.7 22.3 371 24 .4 60.0 12.7 | 220
238 0 0o {1,380 8.5| 381 35.7 18.4 162 22.2) 8.7 2.7 | 212
24 [} 0 | 4,840 6.7 197 82.3 12.7 92.9 18.71 189 12.7 | 162
25 0 o 18,750 6.7 636 2,355 9.9 60.0 14.5} 1,540 11.3 88.3
26 o} 0 13,420 6.7 389 |3,673 8.5 40.6 11.3| 2,260 11.3 97.8
27 0 o | 3,567 5.31 227 |2,045 6.7 28.6 9.9 3,637 9.9 79.8
28 0 0 834 3.9 29k 1,345 3.9 22.3 9.9t1,162 9.9 60.0
29 0 0 399 3.9 1,084 431 3.9 16.6 8.5 530 9.9 45.9
30 [ 227 3.9 W73 286 2.8 15,791 6.7 313 9.9 38.1
31 0 149 331 1.8 2,713 197 33.2
. 23,234, 20,380. 17,506.2 1,330.
Sum [¢] 0 48,266 7010 6,692.5 2,251 4,953.6 »380-7 24,703.5 75 9h7.5 13303
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month | Feet — 1940 High Low s;::':" Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum Minimum
Jan. 1.02 [o} [} 20,639 1h4,110 o}
Feb. .89 3} o 14,559 98,520 o
Mar. 14.01 661 25 20,400 | 1 o 1,560 95,740 15,005 95,740 52.0
Apr. 2.79 1.4 1 12k | 30 2.8 23.4 1,390 1k, 472 54,500 56.4
May 6.17 1.31| 29 1,670 | 11 0 216 13,280 47,076 | * 253,000 5,120
June 10.20 1.7 | 15 8,370 | 11 8.4 T7h 46,090 40,382 192,000 2,710
July 6.92 1.38 b 3,130 | 31 1.8 160 9,820 22,364 100,000 228
Avg. 13.25 1.21| 3 16,300 | ¥ 4 0 657 4o,h20 20,127 67,200 81.0
Sept.| 13.29 1.51 1 16,700 | 30 6.7 823 49,000 103,672 600,000 | 3,310
Oct.. 9.61 1.35 | 16 7,380 |$14 | 565 34,720 86,225 673,070 | 1,710
Nov. 2.99 1.54 1 162 | 30 8.5 31.6 1,880 31,555 248,590 2u6
Dec . 3.48 1.54 | 22 277 | 17 8.5 k2.9 2,640 22,911 198,160 46.0
[Yearly| 1kh.01 .66 20,400 [ 406 294,980 438,987 | 1,%50,260 |101,796

* Partly Estimated. % And other days.




WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION
RIO GRANDE AT ZAPATA STATION

IESCRIPTION: Water-stage recorder end ceble with stand up cable car and winch loceted about 3 miles below
the town of Zapata, Texas, 7.5 miles northeast of Guerrero, Temaulipas, 1.6 miles below the confluence of
the Rio Salado with the Rio Grands, and 932.4 river miles below the Americen Dem at E1 Paso, Texas. Zero
of the gage 18 at mean sea level, United States Cosst and Geodstic Survey datum.

RECORDS:  Based upon 59 meter measurements during the year, U8 by the United States and 11 by the Mexican
Bection. Computations by shifting charmel methods. 1940 records good. Records availsble: dJanuary 1932
to December 13940.

REMARKS: The river flov is greetly modified at this station by many irrigation diversions, drainage re-
turns, snd large reservoirs in the United States and Mexico.

EXTREME FLOWS: The greatest recorded flow was on September 4, 1932, when the extreme gage height wes
262.07 feet and the extreme flow was 261,160 second feet. {See Special Flood Report 1932, by the United
States Section of this Commission.) The lowest flow recorded was on June 21, 1938, when the extreme gage
height was 219.62 feet and the extremes flow 888 second feet.

CORRECTION: In Water Bulletin No. 8, page 37, the total acre feet for September 1938 was In error as pub-
1ished. The correct figure is 1,081,000. Consequently, the correct annuel acre footege figure should be
4,762,000 for 1938. Also the corresponding September and ennual period average figures published in Water
Pulletins Nos. 8 and 9 were erroneous and can be corrected accordingly.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

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

2,330 | 2,510 { 1,900 | 1,970 | 1,330 4,300 | 11,600 | 1,870 | 28,300 | 1,600 2,380 | 1,950
2,60 | 2,350 | 1,880 | 1,900 | 1,270 2,960 | 11,300 | 1,880 | 7,770 [ 1,510 2,280 | 1,890
2,h00 | 2,210 1,740 1,830 1,2k0 2,620 6,760 2,070 L,940 1,480 | 2,410 | 1,830
2,470 { 2,100 1,670 1,740 1,160 2,580 6,930 2,990 3,990 1,40 | 2,130 | 1,770
2,510 | 2,kjo | 1,620 | 1,730 | 1,080 | 2,270 | 5,220 2,750 | 4,40 [ 1,380 | 2,070 § 1,790
2,450 | 3,000 | 1,620 { 1,680 | 1,060 2,060 | 4,120 | 2,590 | 3,880 | 1,360 | 2,380 | 1,770
2430 | 2,830 | 1,760 [ 6,990 | 1,010 | 1,930 | 5,000 2,570 | k,650 | 1,20 {2,ke0 | 1,760
2,520 | 2,500 | 1,780 | 13,800 | 1,000 | 2,070 54k | 2,210 | 11,300 | 1,400 (2,40 | 1,760
2,430 | 2,350 | 1,790 | 6,680 [ 2,380 2,040 | k,5% | 2,850 | 9,720 | 1,380 | 2,000 1,740
2,30 | 2,160 | 1,710 | 4,0k0 | 1,970 | 10,500 4,090 | 4,710 | 6,800 | 1,540 |2,060 | 1,700
2,450 | 2,30 | 1,730 | 3,170 § 7,030 | 10,000 3,620 | 5,790 | 5,520 | 1,420 2,030 | 1,660
2470 | 2,260 | 1,800 | 2,600 | 6,3k | 8,020 | 3,250 5,460 | k,780 | 1,310 | 1,990 | 1,640
2,350 | 2,260 | 1,860 | 2,k20 | 5,220 5,800 | 5,180 | 5,300 | 4,210 | 1,320 | 2,050 1,650
2,2h0 | 2,390 | 2,110 2,310.] 7,030 7m0 § 3,33 [ bhso [ 3,620 [ 1,M10 | 2,380 1,860
2,200 | 2,b20 | 1,830 | 2,180 | 5,660 | 9,050 3,900 | 16,900 | 3,270 | 5,850 | 3,790 | 2,000

2,170 | 2,300 | 1,670 [ 2,050 | 3,980 6,280 | 3,990 | 11,k00 [ 3,050 | 7,200 | 3,090 | 2,030
2,130 | 2,260 [ 1,570 | 1,790 3430 | 3,000 | 2,980 [ 7,270 | 2,870 10,800 | 2,620 | 1,900
2,200 | 2,240 1,500 1,730 | 7,730 2,530 2,540 8,370 2,720 | 12,000 {2,320 | 1,780
2,280 | 2,150 1,570 1,590 6,260 2,710 2,330 7,370 2,620 6,300 | 2,180 | 1,800
2,240 | 2,170 1,560 1,480 3,430 | 13,300 2,360 7,200 2,520 |. 5,40 {2,110 | 1,960
2,180 | 2,140 L,620 | 1,480 7,470 8,550 2,010 9,430 2,h50 k,sho | 2,060 | 2,440
2,260 | 2,160 | 5,700 | 1,k90 [ 6,270 k590 | 1,9%0 | 5,930 | 2,220 } 3,530 | 2,080 2,260
2,200 | 2,290 | 3,270 | 1,400 | 7,460 )} 3,190 1,880 | k,5% | 2,130 | 3,1k0 [ 2,060 | 1,980

!‘35"-8"‘""“*‘ [T
RlSowan|mew®o |0 wow-aoalonmtd -

24| 2,130 | 2,170 19,500 | 1,570 | 12,000 3460 | 1,790 | u,050 | 2,070 | 3,160 2,040 | 2,100
25| 2,140 | 2,080 | 35,200 1,350 | 15,400 9,210 1,960 4,820 2,020 | 43,100 | 1,980 | 1,940
26| 2,370 | 1,980 | 23,100 | 1,300 | 6,600 12,600 | 1,890 | 3,880 | 1,850 | 22,900 2,060 | 1,990
27| 2,310 | 1,910 | 9,370 | 1,290 | 4,100 | 8,650 1,780 | 3,390 | 1,840 | 12,600 } 1,980 | 1,970
28 | 2,390 | 1,910 4,450 1,310 5,460 7,130 2,160 3,170 1,770 7,740 | 2,020 | 1,940
20| 20320 | 1,900 | 2,7h0 | 1,350 | 5,120 | 5,370 | 2,200 2,930 | 1,730 | 4,370 | 2,010 | 1,890
30 | 2,260 2,420 | 1,310 | 12,000 | 16,900 | 1,9%0 14,100 | 1,680 | 2,960 | 2,010 | 1,800
31| 2,290 2,220 834ho 1,770 | 24,000 2,740 1,800
S n
™ 11,920 6,410 147,160 T2 162,930 181,180 119,680 184,990 140,700 178,280 67,410 58,350
Extreme Gage Extreme Second Feet — 1940 Average Acre Feet
Month |  Feet — 1940 High Low s;:’:d Total Period  1932-1940
High Low |Day Day 1940 1940 Averag Maxi Mini

Jan. | 220.68 | 220.45 | & 2,580 | 17

o010 | 2,320 | 143,000 | 210,252 | * k8L, L50 | 119,000
Feb. | 221.02°| 220.38 | 5 3,360 | 29

2

1,840 | 2,260 | 130,000 | 170,909 | * 361,350 | 111,000
Mer. | 233.10 | 220.07 | 2k 57,500 | 20 | 1,450 | 4,750 | 292,000 185,341 292,000 | 138,000
Apr. | 22h.30 { 219.90 | 8 17,300 | 26 | 1,250 | 2,580 | 153,000 156,019 226,000 | 110,000
May 205.22 | 219.64 | 25 19,700 | 8 9719 | 5,260 323,000 287,106 584,000 13k,000
June | 226.08 | 220.28 | 30 25,200 | 8 1,880 | 6,0L0 359,000 369,162 | 1,517,000 115,000
July | eok.22 | 220.22 | 1 16,800 | 27 | 1,670 | 3,860 | 237,000 357,967 | 1,238,000 | 132,000
Aug. | 208.80 | 220.28 | 31 35800 | 1| 1,760 | 5,970 | 367,000 300,487 665,000 | 163,000
Sept.| 228.96 220.18 | 1 3,900 | 30 | 1,620 | 4,690 | 279,000 ou2,686 | 2,895,330 | 172,000
Oct. | 231.88 | 219.98 | 25 54,500 | 12 | 1,300 | 5,750 | 354,000 615,860 | 2,396,440 | 165,000

Nov. | 221.3% | 220.38 1 1k 4,110 | 27 1,960 | 2,250 134,000 243,727 748,020 133,000
Dec. 220.91 | 220.30 | 21 2,920 | 12 1,620 | 1,880 116,000 216,796 591,380 116,000
early| 233.10 | 219.6h4 57 ;500 979 | 3,980 |2,887,000 |h,056,312 8,038,070 2,231,000

# partly Eetimated.




40 WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION

RIO ALAMO STATION AT CD. MIER, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and weir for wmeasurement of flows up
to 177 second feet, located about 3 miles from the confluence of the Rio Alamo with the Rio Grande and
-7 of & mlle west of Ciudad Mier, Tamaulipas, Mexico, at a point called "Paso del Cantaro". This stream
enters the Rio Grande 969.5 river miles below the American Dem near El Paso , Texag. Zero of gage is
187.0k feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORIS : Based upon 12 meter measwrements during the year. Computations by shifting channel methods, ex-
cept at low flove. 1940 records good. Records available: July 1923 to December 31, 1940.

REMARKS: This station wes constructed in December 1932. The flood of September 7, 1933 wrecked the tower
on the left bank. In December, 1933, the ceble was moved 980 feet upstream. The zero of its staff gage
remained the same es before. The recorder and its gage were not moved. In September, 1934, a channel
with a small welir of 12 second feet capaciiy was constructed for measuring low flows. In December, 1938,
a new welr of 177 second feet capacity was built to replace the smaller weir. The flow of this spring-
fed stream is modified by small storage and irrigation diversions above this station.

RECORDED FLOWS: The greatest recorded flow occurred on September 7, 1933, with an oxtreme gage height of
26.9 feet and a corresponding flow of 76,600 second feet. The river is often dry. Numerous records of
extreme flow may be found in previous Weter Bulletins.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day{ Jan, Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 6.0 8.1 1.1 6.0 [ 27.9 33.9 o |b,273 6.0 { 13.1 6.0
2 6.0 8.1 1.0 6.0 0 10.6 24,7 [ 222 6.0 8.1 6.0
3 6.0 8.1 1.1 6.0 [ 6.0 21.5 o] 84.8 6.0 8.1 6.0
4 6.0 8.1 1.0 4.2 s} 2.5 | 349.6 [¢] 54.7 6.0 6.0 6.0
5 6.0 6.0 1.1 4,2 0 25| 213 [ k0.6 .2 6.0 8.1
6 8.2 4.2 1.0 2.5 [5) 1.1 | 10k [ 30.7 b.2 10.6 8.1
7( 8.1 2.5 1.1 2.5 o} 1.1 43.8 2.5 |1,285 35.3 33.9 8.1
8 8.1 2.5 1.0 2.5 o} 1.1 30.7 0 |[5,47h 448 15.9 8.1
9 8.1 2.4 1.1 1.1 [} [ 21.5 o |3,708 120 13.1 8.2
10 8.2 1.0 1.0 1.0 0 1.1 15.9 0 862 37.1 | 13.1 8:1
11 8.1 1.1 1.1 1.1 0 79.1 13.1 0 184 18.7 10.6 8.1
12 8.1 1.1 1.0 1.0 0 2.7 10.6 38.9 | 10b4 13.1 10.6 8.1
18 8.1 1.0 1.1 1.1 o] 13.4 30.0 13.1 63.2 10.6 8.1 8.1
14 8.1 1.1 1.0 1.0 o |3,182 282 90.4 43.8 8.1 8.1 8.2
15 8.2 1.1 1.1 1.1 o |2,190 138 15.9 33.9 (1,734 8.2 10.6
16 8.1 1.0 1.0 1.0 [ 172 |1,k20 6.0 27.9 | bk10 8.1 10.6
17 8.1 1.1 1.1 1.1 [ k.7 198 2.5 27.9 153 8.1 10.6
18 8.1 1.1 1.0 [ [} 27.9 40.6 | 150 27.9 5h.7 8.1 10.6
19 6.0 1.0 1.1 [4 0 18.7 15.9 | 523 2k.7 30.7 8.1 10.6
20 6.0 2.5 27.5 0 2,288 30.4 8.1 |1,677 18.7 18.7 8.2 10.6
21 8.2 2.5 855 0 75.9 76.3 6.01 L66 15.9 15.9 8.1 [1,14%
22 8.1 2.5 84, 0 18.7 21.6 b2 ko1 13.1 13.1 8.1 904
23 8.1 2.4 21.5 0 13.1 10.6 b.2 67.1 13.1 13.1 8.1 84.8
24 8.1 1.1 2,172 0 6.0 | 1,400 2.5 65.0 10.6 10.6 8.1 33.9
25 8.1 2.5 664 0 6.0 | 8,264 2.5 k0.6 10.6 |3,090 8.1 21.6
26 8.2 2.5 109 [¢] 2.5 5,121 1.1 18.7 8.1 915 8.2 13.1
27 8.1 1.1 33.9 o 1.1 [1,084 1.0 10.6 8.1 51.2 8.1 8.1
28 8.1 1.0 18.7 0 1.1 k2 [¢] 8.1 8.1 27.9 8.1 8.1
29 8.1 1.1 10.6 ¢} 6.0 63.2 5} 6.0 6.0 21.5 8.1 8.1
30 8.1 6.0 0 299 0.6 [¢] 2,758 6.0 18.7 8.1 8.1
31 8.2 6.0 131.4 0 3,320 2h.7 8.2
g .8 43.4 22,070.1 9,770.4 7,326.1 10.8
um 237.0 & 4,029.0 3 2,848.8 3,096.4 16,6904 295.2
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Fest — 1940 High Low S‘F::':‘ Total Period  1924-1940
High Low Day Day 1940 1940 Norma! Maximum Minimum
Jan. 1.51 1.4y 10 10.6 |¥1 6.0 7.6 470 6,145 34,900 0
Feb. 1.48 1.35 |+ 1 8.1 |11 1.1 2.8 158 4,569 25,500 67.2
Mar. [ 11.61 1.35 | 24| 10,030 1 1.1 130 7,990 4,067 19,800 63.0
Apr. 1.4 1.31 [¥1 6.0 | %18 ¢} 1.h 86.0 7,608 26,700 86.0
May 7.61 .89 201 k,980 41 0 91.9 5,650 18,747 | * 137,000 209
June 13.32 1.31 25 | 12,290 t9 o} 736 43,780 16,678 83,230 0
July 6.16 1.31 | 16| 4,20 228 0 99.9 | 6,140 9,580 37,590 256
Aug. 11.61 1.12 311 9,610 $1 o} 315 19,38¢C 9,40 56,900 0
Sept.| 10.07 1.4k 1| 7,560 $29 6.0 556 33,110 29,246 190,520 |* 135
Oct. 7.81 1.41 | 25| 5,580 $h L2 | 236 14,530 15,351 51,620 o
Nov. 1.87 1.4h 7 43.8 |+ 4 6.0 9.8 586 4,880 21,940 0
Dec. 5.68 1.44 21| 2,680 ¥ 6.0 T7.8 4,780 5,104 15,000 12k
[Yearly| 13.32 .89 12,290 [o} 188 136,660 131,415 316,803 | 11,898.7

% And other days. % Partly Estimated.




WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION 41

RIO GRANDE AT ROMA STATION

DESCRIPTION: Water-stage recorder at international bridge between Roma, Texas, and San Pedro, Tamaulipas,
and 976.9 river miles below the American Dem at El Paso, Texas. Zero of gage 1s 145.90 feet above mean
sea level, United States Coast and Geodetic Survey datum.

RECORIG: Based upon 199 meter measurements, 186 by the Mexican and 13 by the United States Sectilon, during
the year from bridge. Computations by shifting channel methods. 1940 records good. Records available:
August 1900 to March 1914; November 1922 to December 1940.

REMARKS : The river flow is greatly modified at this station by many irrigation diversions, drainage re-
turns, 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
August 1, 1939,the operation and maintenance of this statlion was turned over again to the Mexican Section
of the Commission. Datum of present gage is 1.1 foot lower than that used prior to 1922. Backwater from
the Rio San Juan sometimes reaches this station. See Water Bulletin No. 3, page 50.

EXTREME FLOWS: The greatest recorded flow was on September 5, 1932, when the extreme gage height was 35.4
feet 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 914
second feet, at a stage of -.32 feet. Records of other extreme flows may be found in previous Water Bul-
letins.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 2,190 2,150 1,880 2,180 1,230 5,650 { 1k,200 1,670 | 37,430 1,670 | 2,830 | 1,960
2] 2,130 2,260 1,860 1,900 1,220 3,250 | 11,550 1,740 | 14,120 1,570 | 2,4k0 | 1,930
3| 2,230| 2,260 1,830 1,850 1,190 2,550 8,090 1,780 6,140 1,h60 | 2,430 | 1,910
4| 2,170| 2,050 1,760 1,730 1,140 2,k00 6,990 2,110 4,030 1,450 | 2,390 | 1,880
5| 2,k00| 1,960 1,620 1,600 1,090 2,310 6,430 | 2,720 4,030 1,400 | 2,200 | 1,820
6| 2,390| 2,620 1,510 1,660 1,040 2,080 3,960 | 2,500 4,240 1,480 | 2,240 | 1,820
7| 2,280( 2,910 1,600 1,810 950 1,880 | 3,kk0 | 2,460 4,660 1,820 | 2,630 | 1,780
8| 2,2710| 2,600 1,720 | 12,540 90k 1,820 | 5,k00 2,180 | 12,500 2,120 | 2,550 | 1,770
9| 2,h00| 2,310 1,790 8,930 1,190 1,890 4,660 2,190 | 13,310 1,780 | 2,500 | 1,760

10} 2,250 2,060 1,790 4,770 2,930 5,330 4,340 3,390 8,300 1,380 | 2,120 | 1,740
11] 2,310| 2,050 1,700 3,350 6,600 | 10,240 3,880 4,3h0 | 5,830 1,500 | 2,210 | 1,710
12 2,590} 2,130 1,720 2,710 5,540 9,960 3,400 5,050 4,980 1,380 | 2,120 | 1,800
13| 2,490 2,160 1,710 2,350 6,180 6,000 3,600 5,790 4,380 1,340 | 2,080 | 1,680
14| 2,270| 2,180 1,810 2,250 4,450 | 10,140 6,110 4,800 3,880 1,370 | 2,150 | 1,760
15| 2,140 2,320 1,880 2,140 6,920 | 13,770 6,670 7,170 3,360 5,260 | 3,090 | 1,920

16| 2,080 2,310 1,780 2,010 4,380 8,690 5,540 | 1k,620 3,030 | 10,240 | 3,640 [ 2,040
17| 2,030| 2,180 1,690 1,880 3,490 4,100 4,480 8,300 2,880 7,170 | 2,990 | 2,020
18| 1,970 2,170 1,600 1,680 5,720 2,870 2,880 7,030 2,820 | 15,330 | 2,580 | 1,950
19| 1,990 2,210 1,530 1,600 7,700 2,490 2,480 8,300 | 2,670 9,640 | 2,320 | 1,940
20t 2,060| 2,100 1,530 1,410 7,660 8,050 2,300 8,510 2,600 7,630 | 2,150 | 2,020
21} 2,070| 2,000 4,560 1,360 4,520 { 11,020 2,300 9,540 2,480 5,690 | 2,130 | 3,6k0
22| 2,100 2,010 4,700 1,440 7,880 6,250 2,020 8,330 2,310 4,590 | 2,060 | k,030
23| 2,130| 2,090 4,980 1,420 6,360 3,360 1,830 5,230 2,080 3,740 | 2,150 | 2,390
24| 2,050] 2,140} 10,170 1,300 | 10,450 3,670 1,690 4,200 2,070 3,490 | 2,130 | 2,200
25| 1,970| 2,010 47,300 1,330 | 14,830 | 28,460 1,720 4,980 | 2,010 | 34,610 | 2,060 | 2,140

26| 1,980| 1,980| 30,260 1,330 9,040 | 23,520 1,810 4,560 1,880 | 30,720 | 2,020 | 1,970
27| 2,210( 1,970| 12,570 1,2h0 5,120 | 10,910 1,810 3,510 1,700 | 11,050 | 1,900 | 1,950
28 | 2,1k0| 1,950 6,570 1,240 4, h50 7,880 1,770 3,230 1,710 8,020 | 1,900 | 1,950
29 | 2,190| 1,950 3,500 1,280 6,320 6,040 2,080 3,0h0 1,700 5,690 | 1,920 | 1,920

30| 1,960 2,680 1,270 8,020| 8,400 1,900 | 9,680 1,680 | 3,710 | 1,970 | 1,860
31| 2,020 2,530 11,760 1,740 | 22,320 3,030 1,790
M 2
4™ 67,460 63,990 14 150 73,560 e o 214,980 131,070 P70 gy g1p P90 g5 oo 63,050
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S‘;‘g:';" Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum Minimum
Jan. 1.02 .52 12 2,650 18 1,850 | 2,180 133,800 223,652 467,370 119,000
Feb. 1.48 43 [ 3,150 5 1,880 | 2,180 125,100 182,731 349,000 108,000
Mar. 16.86 -.o7 25 5,100 20 1,470 | 5,290 325,600 187,605 325,600 99,000
Apr. 6.73 _.07 8 15,300 27 1,210 | 2,450 145,900 184,437 400,000 10k, 000
May 7.8k _43 | 25| 17,300 9| 1,130| 5,170 317,900 | 350,994 683,000 | 133,000
June 13.55 L6 25 39,200 8 1,800 7,170 ko6, 400 391,114 { 1,586,000 92,600
July 8.17 .66 1 19,500 2l 1,660 | L,230 260,000 334,137 { 1,217,000 131,000
Aug. 9.74% .66 31 26,500 1 1,660 | 5,650 347,600 318,083 T43,000 157,000
Sept.| 13.39 .56 1 42,400 30 1,660 | 5,490 326,900 805,385 | 3,047,6%0 117,000
Oct.. 15.98 .20 25 55,400 12 1,290 t 6,170 379,400 565,708 | 2,371,870 163,000
Nov. 2.56 .85 15 3,960 28 1,900 | 2,330 138,600 250,134 735,960 127,000
Dec. 3.5 .56 21 6,250 13 1,660 ] 2,400 125,100 221,671 565,140 114,000
Yearly| 16.86 -.h3 55,400 1,190 | k4,200 | 3,052,300 | 4,015,651 | 8,098,030 |2,227,000




42 WATER BULLETIN NUMBER 10 — NTERNATIONAL BOUNDARY COMMISSION

RIO SAN JUAN STATION AT SANTA ROSALIA, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car, located sbout 27.5 miles above the
confluence with the Rio Grande and 15 miles south of Ciudad Camargo, Tamaulipas, at a ranch called Santa
Rosalia, 3 miles west of Ochoa Rallway Station. This stream joins the Rio Grande 993.0 river miles below
the Americen Dam at El Paso, Texas. Zero of gage is 205.15 feet, U.S.C. & G.5. sea level datum.

RECORDS: Based upon 208 meter measurements during the year, 202 by the Mexican and 6 by the United States
Section. Computations by shifting channel methods. 1940 records good. Records avallable: May 1, 1900
to 1913; 1923 to 1940.

REMARES: This station has not always been at 1ts present site. For detailed history of gage changes see
previous Water Bulletins. When the river at this station rises above a gege 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
feet, 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 basin.

EXTREME FLOWS: On August 30, 1909, there occurred a flood which reached a height of 149.21 feet, present
scale, and a discharge of approximately 353,000 second feet. On August 30, 1938, the peak discharge was
233,000 second feet, with a gage height of 42.65 feet. Tae river is dry at times.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1{ 161 78.4 21.2} 103 9.9 954 12,567 76.6] 3,280 381 | 3,110 343
21 162 85.1 20.8 90.7 6.7 653 11,540 63.21 2,120 346 876 343
3 162 85.5 17.3 92.2 7.7 313 9k7 60.0} 1,170 345 533 338
4| 163 86.2 17.0 79.8 6.7 177 756 79.1] 696 332 L8l 312
51 155 86.5 20.5 Th.2 6.4 113 706 75.9 505 291 s 307
61 158 76.6 18.4 69.2 6.4 78.81 851 55.8] b7 253 k1o 302
T 151 73.1 17.7 60.4 6.4 61.8] 5ik 47.0) 572 224 392 305
B| 153 68.5 4.8 60.4 k.9 9.8 512 k7.0{ 21,540 639 bh2 290
9| 148 68.5 13.4 54,7 823 34.3] 505 47.0 25,210 554 583 267
100 135 58.3 12.0 9.1 | 3,990 403 395 Y7o 9,890 498 551 273
1} 135 56.5 11.0 1h.8 862 781 309 .7 k4,660 413 530 297
12{ 136 55.1 11.0| 37.4 311 1,420 235 315 2,970 378 484 328
131 136 50.9 11.3| 33.2 187 2,550 259 459 2,140 332 452 323
14| 137 50.1 2.k} 28.9 116 7,660 519 272 1,760 307 kot 313
15| 136 49.8 13.1 25.h 85.110,030 |[1,690 b1 1,540 307 417 300
16| 133 44.8 12.7 25.8 60.% 1 4,500 2,860 2,030 1,370 833 hoo 298
17} 129 k3.0 10.2 26.1 43.8 | 3,800 |1,820 886 1,230 1,176 438 291
18 1 122 38.5 9.9 22,2 33.2 | 1,210 T84 h59 1,120 639 Lho 285
19 | 117 33.9 11.7 19.4 33.2 773 438 ks 1,040 420 4 297
20 [ 111 31.1 11.0 21.9 |5,900 550 325 7,628 1,010 357 Ll 308
21| 109 24,4 2.2 21.5 [s5,050 309 253 10,560 886 324 417 | 4,700
22 | 101 25.8 83.0 18.4 939 208 212 4,520 823 288 413 |13,490
23 90.8 2k b k2. 1h.1 381 145 190 2,447 929 262 403 | 4,273
24 86.2 25.4] 812 10.2 218 149 182 2,218 805 280 385 | 2,105
25 85.5 26.8 15,050 10.6 139 18,650 166 1,170 639 3,779 374 | 1,335
26 85.11 25.4| 759 10.6 102 | 20,690 160 1,208 572 1,709 357 | 1,080
27 80.2| 23.3 Lhs 9.5 85.1| 8,230 169 851 515 1,137 348 929
28 87.2 21.5 4o6 8.8 82.6| 2,890 14 611 466 611 346 791
29 9k.3 23.0| 266 10.6 399 1,850 121 498 L3y I510) 345 699
30 86.2 172 10.2 727 1,370 109 473 k13 | 15,470 3hh 675
31 7.3 130 1,800 90.1 h20 10,490 657
um 1,440.8 1,143, 0,782. 38,609.0 43,785 36,854

> 3,822.8 8,515.0 >3 22,l22.5 90,1 720,358.1 ’ 90,719 ’ 16,043

Extreme Gage Extreme Second Feet — 1940 | Average Acre Feet

Month |  Feet — 1940 High Low S‘;‘;’;" Total Period  1924-1940
High Low Day D_a)" 1940 1940 Normat Maximum Minimum
Jan. 2.72 2.36 4 163 31 T7.3 123 7,580 33,471 93,500 7,580
Feb. 2.43 1.9% 3 91.1 | 28 18.7 9.7 2,860 21,304 92,810 2,860
Mar. | 1%.37 1.87 25 | 11,700 18 9.9 275 16,890 16,521 56,570 1,810
Apr. 2.53 1.90 1 108 27 7.1 38.1 2,270 17,855 98,500 1,670
May 15.29 1.74 20 | 10,000 .8 4.9 723 kb k70 54,7hg 136,360 3,500
June 21.46 2.07 25 | 38,500 10 26.5 13,030 180,100 109,646 586,000 5,160
July | 10.43 2.40 16 4,100 31 8h.b 657 40,380 80,909 280,000 2,840
Ang. 17.06 2.20 20 | 16,200 +7 47.0 1,250 76,580 |® 110,635 |8 802,000 2,120
Sept.| 21.59 3.48 81 39,900 30 399 3,020 179,900 & 245,774 | 1,411,080 22,790
Oct. | 18.70 2.99 30 | 22,600 7 22k 1,410 86,850 157,601 772,040 18,970
Nov. 11.68 3.35 1 4,450 30 3y 535 31,820 55,859 221,640 12,900
Dec. 18.54 3.08 22 | 21,400 10 26k 1,190 73,100 43,408 135,490 12,000
Yearly | 21.59 1.7h 39,900 4.9 11,020 Th2,800 97,732 | 3,387,480 328,180

@ Includes the water which by-passed to the weat of the station
¢ And other days.



WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION L

RIO GRANDE AT RIO GRANDE CITY STATION

IESCRIPTION: Water-stage recorder and cable with stand up cable car and winch, located about 4 miles by
river below Rio Grande City, Texas, 3.7 miles northeast of Camargo, Temaulipas, 6.5 miles below the con-
fluence of the Rlo San Juan with the Rio Grande and 999.5 river mlles below the American Dam at El Paso,
Texas. Zero of gage is at mean sea level, United States Coast and Geodetic Survey datum.

RECORIS: Based upon 10k meter measurements during the year, 85 by the United States and 19 by the Mexican
Section. Computations by shifting channel methods. 1940 records good. Records available: January 1,
1932 to December 31, 1940.

REMARKS : When the water at this station rises above a gage height of ebout 151 feet, water overflows the
left river bank beyond the station caeble, but such water ls measured.

When floods in the Rio San Juan exceed a gage height of sbout 38 feet or a flow of about 172,000 sec-
ond feet at the Senta Rosalia station, water begins to overflow the right bank of that river at several
places from E1 Azucar {20 miles below Sante Rosalia station) downstream. This overflow water cuts across
country and reaches the Rlo Grande about 9 river miles below Rio Grande City gaging station and is there-
fore not measured there. In the 1932 flood 411,000 acre feet and in 1938, 12,000 acre feet of water are
estimated to have thus by-passed the Rio Grande City station and reached the Rio Grande, but these esti-
meted 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 gage helght was 159.2 feet,
present gage datum, as reported by residents and confirmed by extreme gage height at Rio Grande City
Weather Buresu gage and other points in the vicinity, as found in Joint Report of Intermational Boun
Commission 1910-11. The lowest recorded flow was on May 9, 1940 when the extreme gage height was 124.10
feet and the extreme flow 946 second feet.

CORRECTION: In Water Bulletin No. 2, page 37, the total acre feet for August was in error as published. The
correct figure is 290,660. Consequently, the correct anmual acre footage figure should be 9,133,530 for
1932. Also the corresponding August and annual period average figures published in Water Bulletins Nos. 3
to 9, inclusive, were erroneous and c¢en be corrscted accordingly.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 2,580 2,310 1,970 2,730 1,300 | 9,560 | 18,200 1,820 | 33,700 2,010 | 7,810 | 2,340
2| 2,500] 2,360 2,000 2,320 1,270 | 5,210 [ 14,200 1,800 | 2,800 1,970 | 5,0k0 | 2,340
8| 2,560 2,400 1,970 2,020 1,220 3,420 | 11,800 1,910 8,590 1,900 | 3,210 | 2,290
4| 22,6001 2,360 1,880 1,8%0 1,170 2,690 8,720 1,990 6,090 1,830 | 3,320 | 2,270
5| 2,590} 2,270 1,810 1,740 1,120 2,460 8,600 2,800 4,840 1,720 | 3,170 | 2,2ko
6| 2,670f 2,330 1,7h0 1,700 | * 1,040 2,200 6,480 2,840 4,900 1,630 | 3,110 | 2,220
7| 2,620% 2,990 1,700 1,700 | * 1,050 1,940 5,310 2,610 &, k50 1,640 | 3,250 | 2,220
8| 2,580 2,950 1,830 6,800 [ ¥ 995 1,800 5,560 2,480 { 16,300 2,230 | 3,430 | 2,190
g| 2,610 2,570 1,890 10,600 976 1,790 5,860 2,520 | k2,900 2,860 | 3,320 | 2,170
10| 2,600( 2,4k0 1,920 6,2801 3,620 2,400 5,120 2,580 | 24,900 2,020 | 3,110 | 2,130

1| 2,510] 2,320 1,870 4,450 6,780 9,210 4,620 L,390 | 12,800 1,860 | 2,820 | 2,090
12 2520 2,250 1,810| 3,510| 7,320 14,200 4,150| 5,000{ 9,200 1,870 | 2,730 | 2,070
18| 2,680 2,280| 1,83%| =2,900| 6,520 11,700| 3,700 5,900{ 7,590 | 1,620 | 2,630 | 2,090
14| 2,580 2,30 1,810 2,620 5,760| 13,000 5,360| 5,750 6,680 1,550 | 2,610 | 2,110
15| 2,350 2,390| 1,990 2,550| 6,460| 25,900| 10,000| 5,h70) 5,970 2,910 | 2,730 [ 2,210

16 | 2,320 2,440 1,900 2,k70] 5,760 | 16,700 8,870 15,300 { 5,300 | 10,400 [ 3,9%0 | 2,320
17| 2,290| 2,k00 1,780 2,260 k,060 | 10,700 [ 10,800 | 10,400 4,770 9,330 | 3,750 | 2,390
18| 2,250 2,320 1,720 1,930 3,480 6,830 5,830 7,610 4,350 | 13,700 | 3,220 | 2,3k0
19| 2,260 2,330 1,660 1,720 6,420 4,020 3,710 8,680 4,020 | 10,800 | 2,900 | 2,280
2 | 2,320 2,300 1,670 1,600 9,560 4,840 2,980 | 20,500 3,830 7,230 | 2,700 | 2,360

21 2,350 2,240 3,800 1,440} 11,100} 11,300 2,810 14,100 3,630 5,870 | 2,580 | 6,590
22| 2,320| 2,210 5,400 1,410 | 10,800| 8,240 2,h00 | 14,700 | 3,360 | 5,320 | 2,540 | 21,400
23| 2;330| 2,200 5,820 1,480 7,880 4,940 2,170 8,230 3,060 4,690 | 2,540 | 9,340
24 | 2,340} 2,300 7,440 1,k4h0 9,900 3,400 2,050 6,970 3,070 L,ho0 | 2,510 | 5,k20
25| 2,300} 2,240 56,200 1,370 1k,700| 34,200 1,860 6,590 2,790 | 25,900 | 2,480 | 4,290

26 | 2,280] 2,150] 44,200 1,360 13,600 sh,600 | 1,900| 6,150 2,570 | 45,200} 2,450 | 3,270
271{ 2,330| 2,080 20,300| 1,350| 7,290| 30,500 | 1,880| 5,150 2,k00 | 17,300 | 2,380 | 3,020
28 | 2,360 2,030 9,390| 1,310{ &,910| 15,300 1,810] 4,330 2,260 | 10,300 | 2,320 | 2,880
20| 2,350| 1,990{ 5,770 1,320| 5,680| 9,920 1,900] 3,940} 2,210{ 7,500 | 2,310} 2,690

30| 2,340 k,000 1,320 6,010 7,520 2,130 5,500 2,090 | 11,k00 | 2,340 } 2,570
31| 2,310 3,120 1%, 400 1,980 | 22,600 18,700 2,480
Sum 67,790 77,540 330,190 210,410 237,660 108,620

75,600 202,180 181,751 172,760 263,380 93,250

Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet

Month |  Feet — 1940 High Low Second I ol Period 19241940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Jan. | 125.92 | 125.48 | 6 2,690 18| 2,220 2,440 150,000 262,827 521,000 140,000
Feb. | 126.24 | 125.13 8 3,060 29| 1,980 2,3h0 134,000 209,764 | * 368,690 125,000
Mar. | 1%3.35 | 12k.59 |25 62,400 19| 1,630 6,520 401,000 212,751 401,000 108,000
Apr. | 131.57 | 124.58 8 12,800 281 1,290 2,580 154,000 205,278 395,000 118,000
May 133.43 | 124.10 | 25 18,400 9 9ké 5,860 361,000 416,239 719,000 153,000
June | 1¥3.12 | 125.00 | 26 58,000 9| 1,730 |11,000 655,000 505,812 | 1,737,000 ok, 300
July | 134.10 | 124.98 1 21,100 291 1,770 5,570 343,000 k26,146 | 1,240,000 152,000
Aug. | 13475 | 1292 | 31 25,200 1| 1,760 6,790 417,000 408,122 }1,280,000 163,000
Sept.| 139.79 | 125.hk2 9 45,800 30| 2,050 8,780 522,000 | 1,040,781 | 3,723,800 1L7,000
Oct. | 141.58 | 124.87 | 26 54,300 14| 1,530 7,670 471,000 745,128 | 2,852,270 204,000
Nov. | 130.70 | 125.Lk4 1 10,600 [ 28| 2,300 3,110 185,000 314,619 829,260 156,000
Dec. | 134.36 | 125.19 | 22 26,300 { 11{ 2,070 3,500 215,000 271,238 625,260 143,000
Yearly | 143.35 | 124.10 62,400 ok | 5,520 | %,008,000 | 5,018,705 {9,537,640 (2,642,000

* Partly Estimated. % And Other Days.



u“ WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT HIDALGO STATION

DESCRIPTION: Water-stage recorder on the United States end of the Hidalgo-Reynosa international bridge
neer Hidalgo, Texas, and Reynosa, Tamaulipas,l,065.4 river miles below the American Dem at El Paso, Texas
and sbout 14%.6 river miles from the Gulf of Mexico. Zero of the gege is 79.28 feet above meen sea level,
United States Coast and Geodstic Survey datum. Meter measurements ere from the bridge.

RECORIS: Discharges based upon 9 meter measurements during the year. Discharge computations by shifting
channel methods. Discharge records available: July 1928 to December 1931; September and October 1932;
peak flowa in September 1933, and in 1934, also January to July, and September 1935; pesk flows May and
October, and full record July and September 1936; full record April 26 to December 31, 1938, and January
to November, 1939. Complete gage height record and discherges only during peeks in 1940.

REMARKS: When the river at this station reaches & stage of about 21.5 feet, or a flow of about 60,000 sec-
ond feet at this station, water begins to flow into two floodway inlets on the TUnited States slde, viz:
Hackney Lake Inlet about 4 miles upstream and Mission Inlet about 15 miles above this statlon, but the
river may begin to overflow at Granjeno and Jardin de Flores at stages about 3.5 feet lower. The bottom
of the river at this station is subject to considerable erosion during floods. See Water Bulletin No. 3,
page 38. Due to recomstruction work on the suspension bridge, the water-stege recorder was operated in
1940 only from Januery 31 to July 27, and on December 30 and 31.

EXTREME FLOWS: The highest recorded etage was in 1909 when 27.89 feet on the present gage was reached.
In 1910, 24.82 was reached. These were before the present river bridge and highway embankments were con-
structed at this point. In 1932 the peak stage was 25.85 and the peak flow was 83,870 second feet. See
previous Water Bulletins and Specilal Flood Report 1932 by the United States Section.

Mean Daily Gage Height in Feet — 1940

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1[|#3.2 1.91 1.13 | *5.20 1.0k 8.90 9.14| # 2.0 ﬁg 9.90 |# 3.1 [#10.20] #3.5
2 |# 3.0 1.88 1.28 4.85 1.19 | * 7.ho 10.18| # 2.0 15.50 {# 3.1 |[#6.45] #3.%
3 |#2:6 2.08 1.50 4.33 91 | *5.72 9.55| #1.7 {#11.204 3.1 [#6.8 | #3.3
4 |#2.6 2.54 1.43 411 1.1k [ * 3.91 8.631 #1.9 |# 7.35|# 2.8 {#5.9 #3.0
5 #2.7 2.28 1.27 3.86 1.44 2.93 7.88) #1.8 |# 5.4 |# 2.7 |#5.3 #3.0
6I¥ 2.7 2.00 1.38 3.60 8:5] .55 7.55| #1.8 |# 597 |# 3.1 |#4.9 | #3.0
7i# 3.2 1.86 .87 3.39 .37 2.10 6.65, #2.6 |# 6.051# 2.6 |#4.8 #3.0
8 [# 3.7 2.24 63 3.0 [® .18 1.85 5.981 #2.7 |# 5.97|# 2.4 (#1048 # 3.4
9 l#3.1 2.71 .97 6.37 .69 1.87 6.03| #2.5 I 12.18 |# 2.6 M L.8 #3.5

10 |# 2-9 2.77 1.62 | * 8.27 1.70 1.82 6.13 2.3 6.0 [# 3.0 LB | #3.5

11 [# 2.8 2.72 1.k3 | * 6.82 2.86 2.30 5.70 2.4 [#11.88|# 3.3 [#4.8 | #3.4

12 |[#2.8 2.09 1.07 | * 5.45 6.22 6.98 5.33 3.4 | # 9.2 |# 2.8 |#45 #3.3
18 |# 2.8 1.57 .94 4.76 6.70 8.76 h.92 b 14 8.05(# 3.1 |#4.4 | #£3.0
14 1# 3.1 157 .97 k.25 6.39 8.01 k.79 5.0 |# 7-35|# 2.9 |#b4.2 #2.7
15 1# 3.1 1.71 1.28 3.82 5.99 | *9.91 5.86 5.3 |# 6.95|# 2.1 [#4.3 | £3.0
16 |F 2.7 150 1.31 355 .23 Fi12.10 7.59 5.0 |# 6.5 |# 3.0 [#15.3 #3.0

17 |# 2.6 2.12 2.05 3 32 6.19 # 9.40 7.65 9.7 |# 5.97|# T45|#49 | #3.0

18 |# 2.1 2.78 1.51 3.0k 5.14 # 7.82 7.74 7.6 [# 5.8 |# 7.5 (#5.1 | #3.4

19 |# 2.0 2.78 1.17 2.72 L2 |# 7.5 6.03 6.5 |# 5.2 |# 9.6 |#L4.6 [ #3.4

20 |# 2.7 1.78 1.61 2.50 5.90 | * L.32 k.65 7.2 {# 5.0 |# 7.92|# 4.0 #3.7

21 ¥ 2-9 1.72 2.56 2.68 B.50 5.60 .09 115 |[# 50 [# 655 (#8h [ #L.2

22 |# 2.9 165 3.07 2.07 8.46 7.92 | *3.65 0.7 |# 5.0 |# 6.27{#3.9 | #5.8

23 [# 2.9 1.64 4.85 1.92 | * 8.05 7.05 * 3.35 9.k I# Lo I# 5.9 |#3.8 #11.2

o4 [# 27 1.60 5.48 1.35 | * 7.17 5.55 3.12 7.0 |# 5.6 [# 5.3 |# 4.1 |% 9.15

o5 [#2:9 1.87 9.52 1.38 | *# 8.35 | *6.65 2.94 6.4 1# 4.3 [# 5.0 |[#4.1 | #6.99

26 [# 2.9 1.80 (¢ 18.25 1.46 10.26 16.15 2.73 6.4 |# 4o 15.75 | # 4.0 # 6.25)

27 |# 2.8 1 4o [* 15.73 1.hg |+ 8.48 |4 1855 | #2.5 6.0 [# 3.7 16.80 |# 3.7 | #5.91

28 |# 2.9 1.26 |* 10.2L4 1.81 | * 6.65 12.7h #2.8 5.4 f# 3.7 10.92 | # 3.7 #5.2

29 I# 2.9 1.21 |*» 8.13 1.61 | * 5.36 9.87 #2.0 L8 {# 3.7 |# 8.7 |#3.5 # k4.9

30 |# 2.8 * 6 60 1.24 5.36 8.35 #1.8 b [# 3.5 (4 7.55|#3.3 # 45

31 |# 2.1 - * 5.81 - 6.75 #2.1 ba - #10.8 - # 45

Sum

Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month Feet — 1940 High Low S;(;:r:d Total Period 1924-1940
High Low Day Day 1940 1940 Normal Maximum | Minimum
Mer. | 18.25 26 | 52,000
May .18 8 670
June | 18.55 27 | 54,000
Sept.| 15.50 - 2 37,500
Sept. | 16.10 10 | ko,200
Oct. | 16.80 27 | 44,500
Yearly| 18.55 .18 54,000 670

Based on Weather Bureau Gege Heightas at £:00 A. M.
Maximm Gage Height .

® Minimum Gege Height.

* Partly Estimeted.




WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION L

RIO GRANDE AT MERCEDES BRIDGE STATION

DESCRIPTION: Water-stage recorder located 380 feet downstream from the Iinternational bridge between
Mercedes, Texas and Rio Rico, Tamaulipas and 1,104.9 river miles below the Americen Dam at El Paso,Texas.
Zero of the gage is United States Coast and Geodetic Survey mean sea level datum. Meter measurements are
made from the bridge.

RECORIS: Based upon 44 current meter measurements during the year, 35 by the United States and 9 by the
Mexican Section, &and the previows rating curve. Computations by shifting channel methods. 1940 gage
height record good and diecherge records fair. Records of discharge are avallable for Septembsr and
October 1932; April 28 to October 3, 1935; July 1 to 31, September 1 to October 3, 1936; October 2k to
December 31, 1937; dJune 7 to June 17, July 26 to August 7, August 29 to September 6, and September 12 to
October 7, 1938; May 5 to 8, June 5 to 12, July 6 to 8, September 22 and 23, and October 12 to 15, 1939.
Mean dally gage height records for 1938, 1939 and 1940 are availeble in Water Bulletins. Unpublished:
records of daily river stage are available for each year from 1910 to 1937, except 1913, for a staff.gage
located at the Mercedea pumping plent about 500 feet upstream from this station.

:  The river flow at this station 1s greatly modified by many irrigation diversions, drainage re-
turns and large reservoirs 1in the Unlted 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.

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

Mean Daily Gage Height in Feet —1940

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec
1]55.63 | 54.10 | 52.63 | 57.99 | 52.55 ] 6 60.5 [ 6 61.9 | ¢ 53.9 6 55.4 {6 68.6]6 56.1
2| 55.59 { 53.76 52.47 57.35 52.43 | 6 61.0 i 64.301 6 S5h.h i 68.40| 655.2 |6 61.0}6 55.4
3| 55.42 | 53.72 52.78 56.86 52.82 1 ¢59.1 |8 63.2 {6 53.h |6 67.7 ¢ 55.1]|6 59.6[6 55.1
4| 55.17 | 54.19 52.92 56.18 52.88 |6 57.% |6 63.2 {653.h |6 61.7 6 54.9|658.8]655.1
5| 55.09 | 5k.24 | 52.85 55.79 | 53.01 | ¢ 56.0 | & 61.8 [653.4 |459.7 | ¢ 54.2[8°57.7[¢ 55.1
6| 55.25 | 54.03 52.92 55.65 | 52.66 | ¢ 55.1 ¢ 61.2 |6 53.9 |&58.9 6 54.9]657.5]¢55.2
7| 55.46 | 53.81 52.92 55.57 51.97 | 6 54.3 | ¢ 60.7 | & 54.1 |6 58.9 6 54.816 57.516¢ 55.4
8| 55.53 | 53.53 52.40 55.40 | 51.3k | o540 |®60.2 {6548 |659.1 | 454.3[e57.5]6¢55.6
9| 55.41 | 5k.19 52.22 56.35 51.36 |6 53.7 1659.4 |654k.8 |661.5 6 5h.k ¢ 55.8

10| 55.29 | 54.76 52.93 60.68 53.24 | 6 55.8 | 659.4 | 6547 i 70.00 | & 54.2 ¢ 55.6
11| 55.17 | 54.85 53.1k 59.99 54.03 | 655.9 [4659.4 |654.9 |6 6B.0 654.81657.81655.4

12 | 55.23 |} 5hk.h2 52.98 58.69 56.42 | 655.1 |6 58.6 |453.7 |6 63.5 6 54.61657.116 55.0
13| 55.21 | 53.81 53.00 57.91 59.16 | 6 60.6 |6 58.2 |6 56.0 |6 61.4 654965586 55.3
14{ 55.21 | 53.32 53.05 57.37 59.13 {6 60.8 |4 58.2 | 656.8 |6 60.5 6 55.2 16 56.116 55.2
15| 55.28 | 53.4k 52.82 56.57 58.72 |6 60.1 |6 58.2 [ 6 57.2 |6 60.0 & 54.h|656.1]655.5
16 | 5&.94 [ 53.k5 53.24 56.16 58.57 | ¢ 65.26][ 6 59.9 [ 57.5 [¢ 59.6 654.5]656.6[655.7

17 | 54.68 | 53.67 53.75 55.82 |6 59.1 d6k.0 |660.8 |[&61.4 |6 58.7 657416 56.6 |06 55.9
18 | 54.82 | 54.67 53.98 55.38 {6 58.8 & 61.0 |6 614 |8 613 [658.4 & 59.6 |6 56.8[655.9
19 | 54.67 | 54.50 | 53.64 | 54.86 [6 57.9 |6 59.7 {6 60.9 |659.8 |658.1 | 661.2]|656.6[06 56.1

20| 55.19 { 53.90 53.74 shk.54 |6 57.0 658.5 |659.1 {e659.5 |&57.7 6 61.2|656.5]6 56.2

21| 55.39 | 53.40 54.26 5h.51 |6 58.4 6 57.4 [658.1 [b64.660657.2 6 60.5 |6 56.4 |6 56.4

22 | 55.52 | 53.24 | 55.02 54.59 |6 61.2 6 60.2 [657.3 |[¢62.9 |657.8 | 658.6[s56.3;0857.3

23 1 55.50 | 53.16 | 55.95 53.58 |6 61.2 & 60.8 |657.3 |6 635.6 |657.9 6 57.81656.0]6 65.2

24| 54.98 | 53.20 | 57.27 |*52.69 |6 60.6 |06 59.4 6 56.k |6 60.3 |657.5 | ¢ 57.5]6¢56.3

25| 55.00 | 53.31 | 59.66 {* 52.55 [6 59.7 657.9 |856.1 [659.6 |657.2 6 57.3 |6 56.4 |6 60.1

26 | 55.35 | 53.66 |* 69.05 |* 52.48 | 62.1 ¢ 65.8 {655.9 [658.9 |656.3 6 63.4 [0 56.4 |6 59.4

27| 55.47 | 53.34 [* 70.70 52,95 |b 62.78 | 4 71.94 |6 55.2 |6 58.6 |6 56.2 [¢6 70.9 |6 56.3 | ¢ 58.8

28 | 55.46 |*52.94 | 66.24 [ 53.50 |6 60.1 |6 71.7 [655.4 |6 58.4 [ 56.0 |76 66.9]856.0[a¢58.%

29 | 55.28 | 52.77 61.94 53.45 16 58.8 8659 [655.6 16 57.9 |6 56.2 6 62.9 |6 56.2 |6 57.9

30 | 54.77 59.99 53.13 {6 57.5 6633 |655.4 |657.2 |655.9 6 61.0 |6 56.1 | ¢ 57.7

31| 54.35 58.88 6 57.8 ¢ 53.2 |6 56.9 & 60.5 & 57.4

Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S;::’:" Total Period  1924-1940
High Low Day Day 1940 1940 Normal Maximum Minimum

March 71.20 27 34,000

April 60.88 10 8,000

May * 50,28 9 *0

May 62.78 27 13,000

June 65.26 16 20,000

June 71.9% 27 36,000

July 64.30 2 13,700

Aug. i 6h.66 21 19,000

Sept . 68.40 2 25,000

Sept . 70.00 10 31,500
oct. | 4 70.9 27 32,500
# Partly Estimated. 4 Approximate Peak Gage Height.

i Peak Gage Belght. 6 Deduced from Weather Bureau Reading at 7:00 A.M.
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Mean Daily Discharge in Second Feet and Period Summary — 1940

and

Date Second Feet Date Second Feet Date Second Feet
March 27 * 137 June 27 * 86.2 October 27 * 1hg
March 28 64.2 June 28 * 278 October 28 * 17.7

June 29 * 139
The Period * 201.2 * ¥ 378.1 * 166.7
Period Summary
i Gage Second Feet Acre Feet
Period

Extreme Feet High Extreme High Total
March 42.20 250 * 399
June h2.40 315 * 750
October u 200 * 331
The Period 42.40 315 * 1,480

* Partly Estimated. 2 Estimated.

North Floodway Near Sebastian, Texas — 1940

The channel of the North Floodway in the vicinity of Sebastian, Texas, serves as a dralnage
channel as well as a floodway. During the last 3 months of 1940 two measurements per month were
made of this drainage flow. From these measurements and rainfall records the following teble of
estimated drainsge flow was made. The galt burden carried by this drainsge flow will be found
elsewhere in this bulletin under the heading, "Chemical Analyses of Water Semplea”.

Estimated Discharge

October November December Period
Meximum Mean Daily Second Feet 4.0 25.4 160 160
Minimm Mean Daily Second Feet 1.9 4.0 17.7 1.9
Average Mean Daily Second Feet 2.2 4.5 72.9 30.0
Total Acre Feet 136 861 4,480 5,577

On The Mexican Side

There are three floodweys on the Mexican side of the Rio Grande delta which divert excess
Rio Grande flood waters to the Gulf of Mexico. These are the Retamal Canal, Control No. 2, and
Control No. 3. In 1940 Rio Grande flood water flowed through the Retamal Canal and Control No.3.

In 1940 Rio Grande water was diverted through the Retamal Canal at other tilmes than during
excessive floods. Part of the flow of thie cansl was used for irrigation. A statement of all
flow through the Retamal Canal in 1940 will be found elsevhere in this bulletin under the head-
ing, "Diversions from the Rio Grande”.

The gete structure on Control No. 3 was closed after the f£lood at the end of March and re-
mained closed during the June floods. The maximm discharge through Control No. 3 was estimated
at 2,600 second feet at a gage helght of 10.06 meters at 11:00 p.m., October 27, 1940.




WATER BULLETIN NUMBER 10 — INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT MATAMOROS STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and winch. The water-stage recorder
is attached to the central pier of the railroad bridge over the Rio Grande between Matamoros, Temaulipas
and Brownsville, Texas, about 50.1 miles upstream from the Gulf of Mexico and 1,159.9 river miles below
the American Dam at El Paso, Texas. The cable and car are located 0.3 mile upstream from the brildge.
Zero of present gage 1s 15.26 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORIS: Based upon 157 meter measurements during the year, 147 by the Mexican and 10 by the United States
Section. The river bottom shifts greatly at this station. Computations by shifting chennel methods. 1940
records good. Records available: 1901 to 1913; 1923 to December 19kO.

REMARKS: The river flow at this station is greatly modified by many irrigation diversions and by large re-
servolrs 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 109.5 miles sbove this station.
In May 192k a recorder was established .6 mile upstream from the bridge. In September 1925 the recorder
was moved to 1ts present location. On October 3, 1930 the zero of the gage was lowered 5 feet.

EXTREME FLOWS: The greatest flow recorded here was on June 22, 1903, when a mean daily flow of 36,200 sec-
ond feet occurred with a gage height of 13.2 feet. The highest gage reading wes on June 18, 1935, when a
reading of 22.28 feet, present gage, was reached. In 1930 the river at this station was dry for a few
days in March and April. On June 17, 1938 the minimum flow was 9.5 second feet with & stage of 1.4k feet.

47

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1} 1,280 sé5] 10k | 3,640 79.5| 4,380 | 9,500 399 | 6,990 1,200 { 14,970 | 1,780
2| 1,460 720 107 3,050 77.3| 7,490 9,920 505 | 15,h00 950 (10,910 | 1,770
s | 1,490 636 55.4| 2,620 50.9| 6,960 ] 10,310 713 [ 19,180 756 | 6,430 1,300
4] 1,480 572 36.0| 2,330 25.1| 4,840 |10,7ho 487 10,910 657 | 4,700 ] 1,120
5] 1,520 763|  38.8] 1,960 15.2| 3,110 | 9,53 597 | 5,830 516 | 3,460 | 1,190
6| 1,340 17 38.11 1,590 12.4] 1,900 8,020 y27 4,730 301§ 2,790 1,170
7] 1,570 713 24.0] 1,480 4.8 1,270 | 7,k20 367] 4,270 s55 | 2,680 | 1,230
8| 1,790 586 20.8] 1,470 57.9| 1,010 | 6,220 2551 k,3h0 668 | 2,730 | 1,460
9] 1,660 48k 20.5| 1,410 k9.1 847 4,730 586 5,720 431 | 2,630 | 1,670
10 | 1,440 505 19.4 | 2,420 40.3 653 | 3,990 9361 18,790 266 | 2,730 [ 1,540
1| 1,410 752 17.7] 5,790 67.1 706 | 4,270 1,020 23,590 131 | 2,810 | 1,40
12§ 1,300 | 1,060 71.0} 5,120 48k 1,160 | 4,100 1,190 | 15,010 19| 2,650 1,390
18] 1,150 858 98.5] 3,960 {2,240 3,160 | 3,670 1,090 | 9,110 3514 2,310 1,280
14{ 1,300 562 73.3] 3,490 4,560 8,090 3,670 1,k30 6,850 607 | 2,010} 1,350
15 { 1,570 297 78.41 2,970 | 5,190 7,910 { 3,570 2,000] 6,110 809} 1,830 | 1,430
16 | 1,420 183 111 | 2,200 | k4,910 | 1k,690 | 3,780 2,360 | 5,370 487 | 11,8101 1,570
17| 1,270 238] 114 | 1,710 | 4,700 |17,510 | 5,760 4,380 | k4,2h0 392 | 1,980 1,810
18 | 1,090 3hgl 416 | 1,k60 {4,980 10,98 | 6,920 8,620 3,570 3,200 2,140 1,830
19 | 1,200 00| 600 |1,250 {4,770 7,340 | 7,380 7,301 3,120 6,150 | 2,0k0 | 1,800
20 | 1,360 791 703 11,010 |3,990 5,540 | 6,250 6,460} 2,9201 8,550 | 1,960 | 2,040
21| 1,690 590[ 1,100 975 | 3,510 3,960 | 4,700 | 12,430 | 2,k90| 6,530 | 1,930} 2,410
22 | 1,920 381} 1,390 | 1,010 | 5,680 k030 | 3,390 | 14,970| 2,6k0 , 1,900 | 2,860
23 | 1,990 2k2| 1,580 777 | 7,770 6,670 | 2,580 | 1s,160| 3,000 3,640 1,860 |12,110
24 | 1,990 191} 1,990 487 8,330 6,920 2,310 9,250 2,800 3,200 | 1,900 | 12,250
25| 1,510 223} 2,900 210 | 7,490 6,180 | 2,060 6,220| 2,540 | 3,150 2,080 7,450
26 | 1,260 206 {19,460 81.2{ 8,550 12,960 | 1,770 5,020| 2,10 6,6k0 | 2,120 5,860
27| 1,540 209 [28,920 58.6 [12,180 ] 26,490 | 1,5% k1301 1,700] 22,990 | 1,960 | 4,800
28 | 1,950 205 [22,210 k7.0 8,510 |=29,240.] 1,280 3,570{ 1,500{ 21,080 | 1,940 | 4,170
29 | 1,970 158112,610 s2.5| 6,070 {23,130 | 1,410 3,300{ 1,430 12,570 1,890 | 3,600
80 | 1,590 6,180 193 | 4,870 13,670 { 1,210 2,550 | 1,k70 7,700} 1,760{ 3,120
31| 1,190 4,520 3,960 788 2,330 7,380 2,760
S, 1%,356 54,821.1 22,796 119,060 126,776 91,600
Y™ 6,500 " 105,609.9 77 115,268.6 152,788 ’ 197,560 ’ o4,870
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low S'F‘e:':" Total Period  1924-1940
High Low | Day Day 1940 1940 Normal | Maximum | Minimum
Jen. 5.94 L.36] 23] 2,110 18| 1,050 | 1,500 92,230 228,245 | 491,000 92,230
Feb. b3 1.77| 12| 1,090 291 139 495 28,470 157,731 { 328,330 28,470
Mar. 20 .4k 391 270 30,300 11 13.4 | 3,410 209,480 130,611 240,770 27,860
Apr. 10.47 2.23| 11| 6,110 29 40.6 | 1,830 108,740 122,765 | 318,000 56,900
May 13.78 1.80| 27l 12,700 5 12.0| 3,650 22k ,670 294,368 503,000 99,400
June 20.87 3.67| 28| 29,500 101 54 {8,090 481,590 383,330 | 1,180,380 31,700
July 13.06 3.74 2| 11,300 31 523 4,930 303,050 322,254 629,000 Sk, k00
Aug. 14.21 2.95| 22} 16,100 8| 213 |3,8%0 236,160 309,697 | 834,000 73,200
Sept. 19.09 5.31| 11] 2k,900 29| 1,500 | 6,590 391,860 610,350 | 1,259,620 12k 060
Oct. 19.00 2.26| 27| 26,200 12 60.4 | k,090 251,460 554,308 | 1,287,410 124,280
Nov. k.57 5.09| 1j 16,100 30 (1,720 | 3,160 188,170 285,972 | 827,490 95,700
Dec. 13.25 k07| 23| 17,800 k11,10 2,950 181,690 230,k24 | 59h,220 69,700
Yearly| 20.87 -39 30,300 12.0]3,720 {2,607,570 |3,630,055 |5,745,160 }1,969,900




WATER BULLETIN NUMBER 10 — 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 plent, about 8.5 river miles below Brownsville, Texas, and Matamoros, Tamau-
1ipas, about 41.3 miles upstream from the Gulf of Mexico and 1,168.7 river miles below the American Dem
at El Paso, Texas. Zero of gage is on United States Comst and Geodetic Survey mean sea level datum.

RECORDS: Based upon 81 current meter measurements, 72 by the United States and 9 by the Mexican Section,
made during the year. Computations by shifting channel methods. 1940 records good. Records available:
Jenuary 1934 to December 1940.

REMARKS: The river flow at this station is greatly modified by many irrigation diverslons, drainage re-
turns, 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 f£lood channels in both countries, which divert from the Rio Grande within 128.3 miles
above this station.

EXTREME FLOWS: On June 10, 1935, a pesk discharge of 31,000 second feet wes reached with an estimated
gege height of 32.10 feet. Additional date concerning peaks may be found in previous Water Bulletins.
The river was dry at this station a few days in 1930 and March 25-28, 1935; also June 16-19, 1938, and
several days in 1940.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,250] 926 122. | 3,830 20.0 3,860 9,480 347 6,490 1,250 | 13,500 | 1,730
2| 1,370 79 89.5] 3,070 0 7,090 9,780 456 | 16,300 957 {11,800 | 1,760
g 1,u70| 714§ * 61.5([*2,530 0 7,270 | 12,400 645 | 21,800 706 | 7,340 | 1,320
4! 1,460 670 17.2 |*2,210 ¢} 5,090 | 11,300 b3l | 13,000 612 | 5,650} 1,090
5| 1,400 657 5.0 |*1,860 [ 3,160 | 10,100 525 5,570 583 | 3,000 | 1,160
6 1,370 690 | * 2.0[*1,580 0 1,930 8,250 355 3,920 507 § 2,500 | 1,130
71 1,440 683 * 1.0{ 1,400 [} 1,280 7,590 293 3,270 517 | 2,400 | 1,140
8| 1,640 333 * 1.0| 1,k20 ¢} 1,020 6,320 173 3,310 * 513 | 2,k00 | 1,360
9| 1,650 272 0 [|*1,k00 o} 864 | 4,820 519} 4,550 1 % 60| 2,400 1,630
10| 1,540} 315 0 2,370 s} 761| 4,010 718 [ 17,800 201 | 2,400 | 1,590
11| 1,360 620 s} 6,330 0 706 | 4,230 923 [ 22,500 67| 2,350 ] 1,490
12| 1,240( 1,010 0 k4,720 283 1,020 4,160 1,170} 15,800 70 | 2,300 | 1,460
13| 1,130| 798 8.9{ k4,010 1,790 2,670 3,620 1,060 | 9,570 432 § 2,100 [ 1,360
14| 1,290| 577 8.1 3,550 3,890 7,370 3,570 1,320 | 6,940 72 { 2,090 | 1,390
15| 1,520 361 5.7] 3,210 4,730 8,590 3,460 1,990 6,260 551 | 1,880 1,470
16} 1,210 219 k1.0} 2,180 4,730 14,500 3,370 2,801 5,530 |* 487} 1,830 | 1,550
17| 1,120 208 26.4 [ 1,640 4,550 16,k00| 5,kbo0 4,230 | k4,530 |* 391| 2,010 1,770
18| 1,030 280 2u6 1,330 4,820 9,510 6,900 9,580 | 3,590 {* 2,050 |- 2,240 | 1,830
19 965 471 498 1,180 4,750 7,220 7,600 8,290 | % 3,230 | 5,510 | 2,160 | 1,820
20| 1,10f 735 838 |» 968 | 3,940 5,390 | 6,480| 6,740 | * 3,050 | 8,650 | 2,030 2,020
21l 1,360| 552 | 1,080 952 3,340 4,030 4,750 | 10,600 | 2,940 6,750 | 1,940 | 2,240
22| 1,670 355 | 1,300 9k5 5,150 3,930 1 3,300 14,300 2,820 b,760 } 1,930 | 2,530
28| 1,770 191 | 1,470 go7 | 7.780 6,600 | 2,370 14,200 2,980 ] 3,490 | 1,870 | 12,000
24| 1,890 118 | 1,730 k19 {8,300 7,420 2,070{ 10,300 | * 2,900 [ 3,170 | 1,920 | 11,000
o5 | 1,720] 132 [ 2,520 |* 124 | 7,260 5,430] 1,8%0| 6,480 | 2,580 | 3,135| 2,100 | 7,800
26 | 1,480 184 16,700 [* 23.0( 7,550 7,750 1,600 5,550 | 2,250 6,450 2,250 6,010
271 1,450 170 fek,500 [*  19.0 11,200 25,700 1,420 | 4,700 1,730 | 21,500 | 2,160 | 5,100
28| 1,700 164 {23,600 |+ 24k.01 8,610 28,100 1,190 k,200 1,460 | 21,000 | 2,040 | 4,310
29 | 1,870 138 (13,600 [* 35.0] 6,530 21,000 1,270 3,760 1,350 | 12,500 | 1,960 | 3,660
30 | 1,710 7,040 |*  66.0] 5,270 11,800 1,220 | 3,050 1,450 | 7,320 ] 1,800 | 3,190
21 1,290 4,740 L,040 910 2,490 5,850 2,850
13,282 54,262 227,461 121,758 120,911 90,760
Ly b75 100,251.3 108,533 154,810 199,430 94,340
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month |  Feet — 1940 High Low Second [ ol Period  1934-1940
High Low Day Day 1940 1940 Averag: Manxi Mini
Jen. 16.91 | * 14.99] 24| 1,920 31| = 8u8| 1,430 88,200 194,743 299,000 88,200
Feb. 16.30 11.80| 12 1,560 2k 108 1458 26,300 132,043 237,000 26,300
Mar. 31.40 11.001 27 25,600 I+ 9 ol 3,230 199,000 127,614 199,000 29,700
Apr. 21.76 12.60] 11 6,780 | 27 ol 1,810| 108,000 106,343 242,000 50,500
May 25.33 27 11,700 |+ 2 o] 3,500} 215,000 307,000 491,000 | 110,000
June | 31.75 w.65] 28| 28,300 | 11 635( 7,580 U51,000 354,857 * 1,161,000 32,000
July 25.13 | * 13.62 3 12,800 | 31j * 767 | 4,990} 307,000 322,700 587,000 65,900
Aug. 25.16 22 14,900 8 173| 3,930 242,000 269,271 679,000 7,900
Sept.| 30.36 15,381 11 23,400 | 29 1,310 | 6,650 | 396,000 553,143 | 1,045,000 | 150,000
Oct. 30.05 28| 22,900 11 67| 3,900 240,000 403,857 |» 629,000 | 200,000
Nov. 26.0k4 15.361 1 15,400 30 1,710 | 3,1ko0| 187,000 178,600 [* 349,000 9k, 200
Dec. 14.07] 23 12,000 L 1,060 | 2,930 180,000 172,943 (¢ 302,000 64,800
Yearly| 31.75 11.00 28,300 o| 3,640 p,639,500 |3,123,114 # k4,877,700 1,911,600

#*Partly Estimated. " Estimated. % And Other Days.




WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION 49

RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION

DESCRIPTION: Water-stage recorder on left river bank 1 mile below Elephant Butte Dam. Measurements from
cable at same site.

RECORIS : Furnished by the El Paso office of the United States Bureau of Reclamation. Records available
1915 to 1940, inclusive.

REMARES: Storage of water in Elephant Butte Reservoir began on January 6, 1915. How mich water passed the
dem from then until March 21, 1915 iz not known. The following record is from the files of the El Paso of-
fice of the Bureau of Reclamation. It constitutes all of the kmown record from those files for the years
1915 and 1916. In United States Geological Survey Water Supply Paper No. 458 there is published a similar
record for the last 3 months of 1916, but that record does not correlate with the recorded flow at El Paso
for the same period as the record below does. As far as known the record below has not been published be-
fore.

EXTREME FLOWS: No record. The greatest mean daily flow during 1915 and 1916 occurred June 4, 1915, when
the flow was 7,500 second feet.

Mean Daily Discharge in Second Feet 1915 — Annual and Period Summary

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 750 | 2,100 u,500] 2,950 2,380| 1,670 700 o 1,000
2 755 3,100 | 3,000 | 2,200 2,600 1,670 700 o| 1,000
3 750] 2,700 2,250| =2,000| 2,600 1,670 700 o 1,000
4 750 2,700 7,500 2,000 2,600 1,670 700 o| 1,000
5 750 1,120 4,500 2,000 | 2,050 1,660 ¥700 0| 1,000
6 750 | 1,250 6,000 2,000] 2,600] 1,670 700 0 682
7 750 1,250 5,840 2,000 | 2,600 1,670 700 0 0
8 750| 2,650 5,6801 =2,000| 2,600 1,670 700 0 0
9 750 3,300 5,680 1,880 2,600 1,670 700 0 0

10 790| 2,250 k4,500 1,880 | 2,600 1,660 700 0 0
31 855 1,510| 4,500 1,880 1,960 1,670 600 0 300

12 860 | 2,300 4,500 1,880 | 1,020 1,670 500 0 300
18 805 2,150 | 4,500 1,740 1,040 1,670 500 0 300

14 710| 2,000 4,500 1,600 1,080 486 500 ¢} 300

15 905 2,000 | 4,500 1,600 1,670 1,030 500 15 300

16 1,100| 3,300| &,500[ 1,600] 1,676 1,500 500 15 350

17 1,100 | 3,300 | 4,500 1,600 1,670 1,500 500 15 Loo

18 1,130 | 3,380 4,500 1,600 1,670 1,060 104 15 600

19 1,220 [ 3,760| 4,300 1,600 1,670 0 0 15 600

20 1,240 4,500 4,500 1,600 1,670 750 0 15 600

21 250 1,400 4,500 | 3,450 1,460 1,660 1,200 [ 15 512

22 ko7 1,550 4,500 | 2,400 1,460 1,670 1,200 o} 15

23 kot 1,400 b,500 | 2,k00 1,460 | 1,670 1,340 o 0 Loo

24 Lot 1,730 4,500 | 2,k00 1,030 1,080 1,340 o | 1,000 100

25 420 2,200 k500 | 2,400 1,520 1,670 1,340 0} 1,000 100

26 500 2,200 k500 | 2,950 1,520 1,070 1,340 0] 1,000 100

27 680 2,000 L,500 | 3,500 1,120 1,670 1,020 0] 1,000 100

28 680 | 2,000 k500 | 3,500 | 2,180 1,670 700 0§ 1,000 100

29 835 2,250 L,500( 3,500 | 3,Lk00 1,670 700 0 | 1,000 100

30 800 2,500 4,500 3,500 3,900 1,670 700 0 | 1,000 100

31 750 4,500 3,030 1,660 0 100

Sum 6,156 670 300,100 12850 5o o0 STOI0  5g goq 10,708 4 45, 11,84k

Extreme Gage b Extreme Sacond Feet — 1915 2’9"89 Acre Feet

Month : High Low ::::d Total Period

High Low Day Day 1915 1915 Normal Maximum | Minimum

Jan.

Feb.

Mar. 21 to 31 558 12,200,
Apr. 30 2,500 14 710 | 1,220 72,800
May % 20 4,500 5] 1,120 | 3,230 198,600
June 4 7,500 31 2,250 | k,1h0 246,400
July 30 3,900 24| 1,030 | 1,930 118,500
Aug. $ 2 2,600 12| 1,020 | 1,860 11k4,100
Sept. ¥ 1 1,670 19 o | 1,300 77,200
Oct. o 700 {% 19 0 345 21,200
Nov. 22k 1,000 [+ 1 0 237 14,100
Dec. $ 1 1,000 {$ 7 0 382 23,500
Yearly 7,500 0| 1,580 | 898,500

¥ And Other Deys.
$ Mean Daily.
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RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION

TESCRIFTION: Water.stage recorder on left river bank 1 nile below Elephant Butte Dem. Measurements from
cable at same site.

RECORDS: TFurnished by the Kl Paso office of the United States Bureau of Reclamation. Records available
1915 to 1940, inclusive.

REMARES: See preceding page for remarks.

Mean Daily Discharge in Second Feet 1916 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nav. | Dec.
1| 100 5 7+ [ 1,000 2,500 3,900 2,640} 1,600 | 1,120 1,600 o | 2,000
2| 100 362 7| 1,000| 2,020| 3,900} 2,640| 1,600 1,000 1,600 o | 2,000
8| 100 600 7ih| 1,000} 1,600| 3,900 2,6u0| 1,600| 1,000 1,600 o | 2,000
4| 200 5hs 00| 1,000 1,920} 4,000} 2,640 705 | 1,000 | 1,600 o | 2,000
5| 100 5454 600| 1,000| 2,500 | 4,000| 2,60 | 1,600| 1,000 1,600 o | 3,000
6| 100 5h5 §00| 1,000 1,630 L,060] 2,680 1,600 | 1,000 1,600 o { 3,000
7{ 100 545 600 | 1,000 15| 4,060 2,510 1,600 1,000 1,600 o} 2,90
8l 35 5k5 600 ] 1,000 15| u,060| 1,800| 1,600] 1,000 | 1,600 o | 2,580
9 [ 579 600 | 1,000 10! 4,060} 1,800 | 1,600 | 1,000 | 1,600 0] 2,000

10 0 800 913] 1,000 1,200 4,060 1,800 1,400| 1,000 1,600 o | 2,000

11 [+) 1,000| 1,300| 1,000 1,800 &,060][ 1,800 1,600 | 1,000 | 1,350 o | 2,000

12 0 1,000 1,000 1,000| 2,350 | L,060]| 1,800 1,600 | 1,000 | 1,200 0| 2,000
18 5} 1,000| 1,100| 1,500| 2,500 4,000 1,670 | 1,600 | 1,000 kso o | 2,000
14 [ 1,000| 1,200] 1,8% | 2,500 2,930 1,600 | 1,600 | 1,000 0 o | 2,000

15 0 1,000| 1,300 2,000 | 2,500} 2,k00]| 3,000 1,200 | 1,000 1} o | 2,000

16 0 1,000 | 1,400] 2,000 2,680 2,640 | 1,600| 1,200 1,000 0 o | 2,000

1 0 1,000 1,40 2,330 2,680| 2,640 1,600 | 1,200 | 1,000 4} 0| 2,000

18 5 1,000 1,40] 2,500| 2,670 2,640 | 1,600 1,200 1,000 [ o | 2,000

19 5 1,000 { 1,410} 2,500 4,000} 2,640 1,600 | 1,200 | 1,000 0 0 | 2,000

20 5 L000| 1,40| 2,190| 3,770| 2,640 | 1,600 1,200 | 1,000 0 o | 2,000

21 5 1,000 | 1,410| 2,500 | 3,300 2,640 ] 1,600 | 1,200} 1,000 0 0 | 2,000

22 5 5| 140| 2,500 | b,000| 2,680 | 1,600 1,200} 1,200 [ o | 2,000

28 5 | Lm0 2,500 | 4,000| 2,640 | 1,600 1,200 | 1,200 0 o | 2,000

24 5 el Tw0] 2,500 3,900 2,680 | 1,600 | 1,200 | 1,200 (] o | 2,000

25 5 | 1,810] 2,500{ 3,900| 2,640 | 1,600 | 1,200 | 1,200 0 o | 2,000

26 5 T4 1,h10 2,500 | 3,900 2,640 1,600 1,200 1,600 ) 0 | 2,000

27 5 7| 1,80| 2,500 | 3,600 | 2,640 1,600 | 1,200 1,600 o| 1,330 [}

28 5 7s| 1,40| 2,500 3,500 2,640 | 1,600 | 1,200 1,600 o | 2,000 1}

29 5 | 1,810| 2,500 f 3,900 | 2,640 | 1,600 [ 1,200 1,600 o | 2,000 | 3,000

s0| 5 1,80 2,500 3,900} 2,640} 1,600 | 1,200 1,600 o | 2,000 | 3,000

31 5 1,410 3,900 1,600 | 1,200 0 3,000

S 22,263 53,050 97,050 41,705 19,000 64,1450
uml s 25 s O gagen O sgee0 0 mge0 U T30

Extreme Gage | Extreme Second Feet — 1916 |Average Acre Feet
Month |’ High v | [ Yol Period
High Low Day Day 1916 M6 N 1 Maxi i
Jan. + 1 100 |¥ 9 [ 26.0] 1,600
Feb. $ 1l 1,000 1] 5.0 768 4h,200
Mar. 217 1,410 (¥ 4 600 |1,130 69,600
Apr. %18 2,500 $+ 1l1,000 1,800 106,800 -
May %+ 19| 4,000 7 15.0 {2,680 164,500
June $ 6 14,060 15|2,k00 |3,240 192,500
July 15| 3,000 % k{1,600 (1,910 117,500
Aug . % 1 1,600 4l “705 1,350 82,700
Sept. 326 1,600 |¥ 2[1,000 11,130 67,300
Oct . $ 1l 1,600 ¥ 1k ] 613 37,700
Nov. $ o8| 2,000 |* I (o] 24k 14,500
Dec. ¢ sl 3,000 (%27 [¢} 2,080 127,900
Yearly h,060 o I1,%10 71,026,800

% And Other Days.
¢ Mean Daily
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Red Bluff data are
I loz-lJ

The dats shown for Elephant

State Engineer. T Vado dats are from Middle Rio Groads Conservancy  Butte were mofified to comform to oapasity ourves revised yearly for

Distriot.

The data for Boquilla Reservoir are from the Compafila Agricola y da

Yuerzs Rloctrica del Ric Conchos, 8. A. The data for Don Martin, Cente-

pario and S8an Miguel are from the Banco Nacional ds Credito Agricols,
Rio Grande

from the offige of the Pecos Joint Investigatiom.
8. A. Data for Culetron are from the Chief of the office of Obras ds

progressive silt depoaltion.

In Thousands of Acre Feet

Tases L1926 [a0er [19e8 [2929 [uso Jaom Jaose Juoss o [ 1935 [ 2936 ] 1937 l 1958 [ o3 | 90 [ mota

WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

of Colorado Division Engineer W. B.

STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN

Costilla dsts are from the office of New Mexico

The data below cover all reservoirs in the Rio Grands Basin having  are from the United Statos Burwau of Reclamation.
Klephant Butte, Caballo, Alamogordo, MoMillan and Avalon date

over 17,000 acre-foot ocapacity.
The names of the reservoirs on the following pages and the sources

of the data are: Rio Grands, Continental, Sants Maris, Terrace and San-

chez data ars from the office

Date

Carroll. Bluewater data are from the Secretary of the Bluewater-Toltec

Irrigstion District.
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WATER BULLETIN NUMBER 10- - INTERNATIONAL BOUNDARY COMMISSION

STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN — continued

In The United States

In Thousands of Acre Feet

€l Vado Elephant Butte Caballo
(Capacity 198.8) (Capacity 2,219.0) {Capacity 346.0)
Month Yoar 1940 Average 1935-1940 Year  15ko Normal 192k-1940 Year  19h0 Average 1938-19h0
Storage Change Storage Chenge | Storage Change | Storege Change | Storage | CMP Storage | Change
Jan. 31 21.9 + 2.3 50.6] - 6.5 839.2] + 25.1] 1,095.7| + 46.5 Bo.1| + B 96.2 [ + 16.4
Feb. 29 25.4 + 35 51.9 + 1.3 g7h.7| + 35.51 1,108.9 +13.2 70.7 - 9.k 56.01 - ho.2
Mar. 31 53.2 +27.8 59.3| + 7.k 886.7| + 12.0| 1,09k.91 . 1k.0 12.1| - 58.6 15.5| - 40.5
Apr. 30 112.2 +59.0 1184 +50.1 789.7| - 97.0| 1,087.0f - 7.9 174+ 5.3 25.1] + 9.6
May 31 179.2 + 67.0 169.0 + 50.6 732.7| - 57.0] 1,186.9 +99.9 18.3 + .9 19.7] - 5.4
June 30 148.9 -30.3 152.71 - 16.3 625.4| -107.3| 1,179.5) - 7.4 24.1| + 5.8 201 + &
July 31 94.2 - 547 11%.9 - 37.8 522,3| . 103.1| 1,095.k -85 16.3 - 7.8 174 - 2.7
Avg. 31 61.5 - 3.7 T7.0 - 37.9 ks1.0| - 71.3] 1,011.1 . 84,3 16.7 + 4 19.8| + 2.4
Sept .30 28.9 - 32.6 56.5] - 20.5 kag.9 | - 21.1 983.5| - 27.6 9.2 - 7.5 28.1| + 8.3
Oct, 31 18.5 - 10.k 50.6] - 5.9 Wr.s5| o+ 17.6 992.5] + 9.0 1291 + 3.7 40.1| + 12.0
Nov. 30 17.7 - 8 8a| - 25 470.1| + 22.6| 1,00k.7] +12.2 6.4 + 3.5 b+ 3
Dec. 31 21.1 + 3.0 51.1| + 3.0 538.5| + 18.4{ 1,006.3] + 11.6 ka.1| + 5.7 67.3| +22.9
Anmal ® 65.2 + 1.5 B5.5] - 6.0] ® 629.8[ - 325.6[ 1,071.1h 32.9| @ 28.0| - 37.2 37.5| - 12.5
Maximm $183.6 167.1] % 195.7 1 900.6 182.1 | $1,986.4 ¥ 80.8 7e.7f %1lk.2
Minimum $ 165 [ % 13,5 $ k8.5 $ 8.1 0
Alamogordo McMillan and Avalon Red Bluff
(Capacity 157.0) (Capacity 44.8) (Capacity 284.0)
Month Year 1940 Average 1937-1940 Year 1940 Normal 192k.1940 Year 1940 Average 1936-1940
Storage Change | Storage Change | Storage Change | Storage Chang, Storage Changs | Storage Change
Dec. 31 *00.k |[*+ 7.9 | * 75.1 [*+ 3.7 | * 1.k [* . 1.6 * 32.9 [ %+ 1.1
Jan. 31 98.0 - 1. 8. + 2.9 12.5 + 1.1 34.5 + 1.6 65.9 + 7.9 137.9 + 2.8
Feb. 29 102.06 [ + k.0 82.0| + k.o 12.6  + .1 33.7 - .8 73.1| + 7.2 123.2 1 + 5.3
Mar. 31 76.0 | - 26.0 62.2 | -19.8 211 | + 85 30.9 - 2.8 70.7| - 2.k 218§ - 1.8
Apr. 30 58.0 | -18.0 59.0 [ - 3.2 1.9 | - 9.2 19.6 -11.3 50.9 | -19.8 98.21 -23.2
May 31 67.0 | + 9.0 57.8| - l.2 2.2 | +12.3 28.6 +9.0 5721 + 6.3 9h6 | - 3.6
June 30 1.0 - 26.0 39.0 . 18.8 22.4 - 1.8 23.1 - 5.5 53.7 - 3.5 153.6 +59.0
July 31 26.0 [ - 15.0 56.6 | + 17.6 6.8 -15.6 20.1 - 3.0 334 | -20.3 133.1 | - 20.5
A 31 37.0 | +11.0 58,4 + 1.8 7.0 ¢+ 3 18.5 - 1.6 313 - 2.1 15.9 | -17.2
Sept. 30 18.0 - 19.0 64,1 + 5.7 2.2 - ko9 5.4 + 6.9 28.4 - 2.9 112.5 - 3.b
Oct. 31 19.0 + 1.0 69.5 + 5. 7.0 + 4.8 30.2 + 4.8 k3.0 + 1k.6 95.6 . 16.0
Rov. 30 25.0 + 6.0 59.8 - 9.7 8.0 + 1.0 30.4 + .2 49.7 + 6.7 98.3 + 2.7
Dec. 31 2.0 | + 7.0 il | + b6 771 - 3 31.5 +1.1 57.2| + 7.5 103.5] + 5.2
Annual € 9.5 | - 67.% 2.6 -10.7| ©12.0] - 3.7 72 IS ®3L.2| - 0.8 1I5.0 | - 1.6
Max{mm 102.0 8k.0 108.3 2h.2 22.0 85.5 % 76.0 48.0 [ % 305.0
Minfmum 18.0 o 2.2 0 + 28.0 o
In Mexico
- Boquilla Centenario and San Miguel Centenario and San Miguel
{Capacity 2,116.0) (Capacity 19.9) (Capacity 19.9)
Month Year 1940 Normal 1924-1940 Year 1939 Bverage 1936-1939 Year 1940 Average 1936-1340
Storsge Changs | Storege | Change | Storage | Change | Storage | Change | Storage | Change | Storage | Change
Jan. 31 | 1,799.1 | -16.5 1,373.3 [ + 9.3 1.8 + 2.1 m.e | + .7 9.9 + 2.1 1.0 + 1.2
Feb. 29 1,771.2 - 27.9 | 1,3%0.3 - 33.0 9.2 - 2.6 10.1 - 1.1 1.8 + 1.9 10.4 - .6
Mar. 31 1,706.9 - 64.3 | 1,283.2 -57.1 5.6 - 46 8.k - 1.7 9.8 . 2.0 8.7 - 1.7
Apr. 30 1,616.0 -90.9 | 1,216.1 - 67.1 2.5 - 2.1 5.6 - 2.8 5.4 + 5.6 7.6 - 1.1
Mey 31 | 1,539.9 | -76.1| Lo.5| -75.6 1.k - 11 5.2 - . 19.6 + ko2 81 + 5
June 30 1,480.9 - 59.0 | 1,081.5 - 59.0 1.3 - a1 k.o - 1.2 17.5 - 2.1 6.7 - 1.4
July 31 1,392.6 - 88.3 | 1,129.0 + 47.5 1.8 + 5 5.6 + 1.6 15.3 - 2.2 7-6 + .9
Aug. 31 | 1,493.6 | +101.0 | 1,277.3 | +148.3 L3| + 2.5 7.01 + L.k 16.7 + 1. 8.9 + 1.3
Sept. 30 1,528.3 + 34,7 | 1,447.7 +170.4 5.4 + 1.1 10.0 + 3.0 18.2 + 1.5 11.6 + 2.7
Oct. 31 | 1,k82.1 | -W6.2| 1,b37.1] - 10.6 7.0] + 1.6 10.3| + 3 19.6 + 1.4 121 + 5
Fov. 30 | L,b55.5 | -26.6) 1,388.1| - 49.0 67| - 3 9.2 | - 1.1 17.9 - 1.7 10.9 | - 1.2
Dec. 31 | 1,432.3F -23.2| 1,368.0| -20.1 7.8 + 11 9.8[ + .6 15.6 . 2.3 10| + 1
Anmual 01,558.2 | 383.3 | 1,290.2 |6 + d.0 5.3 - 1.9 8o0] - .7|®15.6 + 7.8 5.6 + 1.2
Maximum $1,815.6 h23.0 | 2,152.0 11.8 10.5 19.9 19.6 9.8 19.9
Minimm 1,392.6 54.0 1.3 .6 9.8 .6
Don Martin Culebron Culebron
(Capacity 1,123.0) (Capacity 56.8) (Capacity 56.8)
Month Year 1940 Formal 1930-1940 Year 1939 Year 1940 Average 1939-1940
Storage Chenge | Storage Change | Storage Change Storage Change | Storage Change |
Jan. 31 33.7 - 4.8 445.4 - u8.0 185
Feb. 29 31.5 - 2.2 429.5 - 16.1 39.2 . 9.6
Mar. 31 i2.5 | +11.0 410.8 | -18.7 30.0 | - 9.2
Apr. 30 h1.1 - 1.:: 397.0 | - 13.8 }g.g 286
May 31 67.5 | + 26. 3825 | - 1h.5 58. + 28.
June 30 90.5 | +23.0 385.9 | + 3.4 88| . 9.8 76.2 2.5
July 31 81.0 - 9.5 380.7 - 5.2 449 - 3.3 64,0 - 12.2 sh.4 - 8.1
Aug. 31 70.3 - 10.7 369.9 | - 10.8 30.7 - k.2 69.7 + 5.7 s50.2 | - k.2
Sept. 30 87.6 | +171.3 k302 | + 60,3 35,0 [+ 3.3 76.2 * 6.5 55.L] + W3
Oct. 31 86.6 - 1.0 1340.5 + 10.3 56.8 +22.8 8g.2 + 13.0 73.0 +17.9
Nov. 30 88.3 + 1.7 L45k.3 + 13.8 53.6 - 3.2 7%.0 - 16.2 63.3 - 9.7
Dec. 31 88.5 + .2 456.8 + 2.5 50.6 - 3.0 6.2 + 3.2 63.4 + 0.1
Annual9 ® 67.5 1 +50.0 315.3] -3.8]® L43.8
Maximm 90.5 59.0 | 1,163.4 + 7k
Minimm 31.5 0 $ 28.0
® Average. % Daily maximum or minimuna. § January 1, 19%0.

* Changed from Tigures in Water Bullstin No. 9 to conform to latest reservolr silt survey and capaclty curve.



WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION $3

STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN

—continued —

In Thousands of Acre Feet

Elephant Butte
Date 1915 1916 1917 1918 1919 1920
Jan. 31 393.3 793.0 532.5 230.8 1,006.8
Feb. 28 395.2 T726.8 503.5 23%6.2 1,056.5
Mar. 31 54.2 b73.7 656.0 bh.5 270.8 1,055.7
Apr. 30 250.6 583.0 631.1 420.0 479.8 1,078.8
May 31 1.3 873.8 T37.9 432.3 875.8 1,498.0
June 30 487.3 861.4 960.2 400.5 92k4.9 1,957.3
July 31 568.2 T72.7 931.3 328.7 1,051.8 1,937.5
Aug. 31 433.9 85.7 818.1 257.1 1,022.6 1,825.1
Sept.30 365.5 731.3 703.1 185.2 936.8 1,697.8
Oct. 31 347.7 856.8 581.3 171.0 938.5 1,627.9
Nov. 30 347.5 915.4 535.3 167.7 ohli.1 1,621.3
Dec. 31 350.1 8h1.7 506.3 202.7 983.3 1,602.7
Elephant Butte
Date 1921 1922 1923 Totel | 1010 0e2s | 1919 toko
Jan. 31 1,625.8 1,681.9 1,317.7 7,581.8 9.7 1,048.3
Feb. 28 |1,610.1 1,653.8 | 1,304.6 | 7,486.7 935.8 1,053.5
Mar. 31]1,582.1 1,613.9 1,286.6 7,467.5 829.7 1,003.1
Apr. 30 |1,508.3 1,556.7 1,226.9 7,735.2 859.5 1,008.3
May 31 |1,557.6 1,703.2 1,333.4 9,453.3 | 1,050.L 1,139.6
June 30 |1,925.7 1,819.8 | 1,363.0 |10,700.1 | 1,188.9 1,182.8
July 31 |1,932.2 1,684.6 | 1,2hhk.5 |10,451.5 {1,161.3 1,118.2
Aug. 31}1,922.5 1,539.2 1,204.7 9,808.9 | 1,089.9 1,038.4
Sept. 30 |1,821.8 1,b61.7 1,230.2 9,133.k | 1,014.8 99k .4
Oct. 31 [1,724.4 1,341.1 1,263.9 | 8,852.6 983.6 989.4
Fov. 30 [1,671.7 1,318.4 1,338.6 8,860.0 98k .4 997.7
Dec. 31 (1,670.8 1,298.4 1,386.2 | 8,8u2.2 982.5 1,004.6
Total in United States Reservoirs Total in Mexican Reservoirs
(Capacity 3,563.6) (Capacity 3,315.7)
Year 1940 Estimated Year 19k0 Batimated
Date Storage Normal Date Storage Normal
Jan. 31 1,132.0 1,468.7 Jan. 31 * 1,842.7 * 1,829.9
Feb. 28 1,178.7 1,hk6.9 Feb. 28 * 1,814.5 *1,780.2
Mar, 31 1,1k3.9 1,348.2 Mar. 31 * 1,759.2 *1,702.7
Apr. 30 1,071.9 1,394.9 Apr. 30 *1,672.5 * 1,620.7
May 31 1,117.6 1,597.1 My 31 * 1,627.0 *1,531.1
June 30 939.6 1,656.9 June 30 1,665.1 1,536.6
July 31 708. 1,513.3 July 31 1,552.9 1,571.7
Ang. 31 609.8 1,359.3 Aug. 31 1,650.3 1,706.3
Sept. 30 521.6 1,311.8 Sept. 30 1,710.3 1,944.6
Oct. 31 554 .4 1,307.1 Oct. 31 1,677.5 1,962.7
Nov. 30 $ 588.2 1,313.8 Nov. 30 1,634.7 1,916.6
Dec. 31 4 650.6 1,362.5 Dec. 31 1,612.6 1,899.2
Anmual € 851.4 1,k23.4 1,684.9 1,750.2
Meximm 1,178.7 1,842.7
Minimum 521.6 1,552.9
@ Average. * Not including Culebron.

¢ Not including Santa Maria, Continental Terrace, or Sanchez Reservoirs.

SOURCES OF RIVER FLOW
1924-1940

Subdivisions of the Rio Grande basin, especially below Fort Quitmen on the main river, and below
Sheffield on the Pécos River, are shown on the following maps.

The large figures on the first map, "A" show in terms of acre feet per square mile, the approxi-
mate average annual unused run-off which originated on each water-shed subdivision during the 17-year
period, 1924 to 1940, and which either flowed from or was reservoired within the subdivision.

On the second map, "B" there 1is shown, for each subdivision, the average annual total water-shed
yield, sometimes called the virgin yield, that is, the sum of the unused water as showrn on the first
map and the water estimated to have been consumed by irrigation and reservoir evaporation within each
subdivision.
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SOURCES OF RIVER FLOW

continued

A distinction must be made clear - between the figures in
the table at the lower or laft side of this page showing aver-
age anmual umused run.off and the graphical part of the page
ahoving unused stream flow. As an illustration of thie dle.
tinction, oonaldar the unused stream flov at Upper Presidio.
The smounts shown graphically above or to the right of the page
are the millions of scre feot of water which actually flowed
past this station, while the amounta shown by figurea below or
o the left of the pago are acre fest per aquare mile of umused
run-off which includes: (a) the water which actually floved
past the station end from vhich has been subtracted, (b) the
wvater which ran off the vater-shed into Elephant Butte reser-
voir in years prior to 1924 end was drawn from the reservoir

AVERAGE ANNUAL
UNUSED RUN-OFF
A.F. PER SQ. Ml

1900-1913 [1924-1940|

HEAR
1.2t

16.6*

46.8%| 36.4°| SAN MARCIAL Teyo3a
29.7%| 17.4*| ELPASO 40, p 1924
5.0*| FORT QUITMAN ||9/24
3.3 |{LA NUTRIA !

4,9*| UPPER PRESIDIO 1926
s51.0 | 355

23.6 27.5

28.6"| 20.0*| LANGTRY 193 LV
12.3 9.2

115,000' | 110,000
106 ne

55.3 76.9
28.1%| 22.4%} DELRIO

109 84.0

30.5%| 24.3%! EAGLE PASS
29.7 21.5

30.5*%| 24.5%| LAREDO 1934
27.2 20.6

60.9 56.1

31.0%| 25.0*} ROMA 4
52.9 78.9

34.8t| 367
32.6*| 28.9%| RIOGRANDE CITY 1937

during the period 1924 to 1940 and to vhich has been added, (c)
the wnter which has been impounded since 1924 and rewained i
ITado reservolr  and Cabarlo reservolr st the closs Of the
yoor 1940, This subtractive carry-over storage in lephast
Butte roservoir avereged 53,000 acre feot per year. The addi

tive carry-over starage in Kl Vado reservoir s0d Cadeilo resor-
voir averaged 3,720 acre fest per year. arry-over stor-
age figures are: Boquilla reservoir on the Mo Oonchni, 50,700
acro fest per year, subtractive. Alemogordo,

snd Bed Bluff reservoira on the FPecos Rivar, 2,990 acre fest
per yoar sdditive. Contenaric end San Migus
the Rio San Diego, 919 acre feet per year, sdditive. Don Mrtin
reservoir on the Ric Salado, 5,210 acre fest per year,addftive.

UNUSED STREAM FLOW {N MILLIONS OF AGCRE FEET PER YEAR
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DIVERSIONS FROM THE RIO GRANDE
INTO THE AMERICAN CANAL AT EL PASO, TEXAS

This concrete-lined canal diverts water from the Rlo Grande at the American Dem near El Paso, Texss,
2.1 river miles above the International Dem near Ciuded Juarez, Chihuehua. The geging station is an open
charmel rating station with water-stage recorder located 396 feet bélow the canal head-gates. The zero
of the gage is 3,712.30 feet above U.S.C. & G.S. sea level datum. 1940 record good.

This canal was constructed by the Unlted States Section in comnection with the American Dam. Opera-
tion began June 2, 1938. Water from thise canal discherges into the Franklin canal from which some 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 diversions are made from this canal. See the lower part of this page for details.

RECORDS: Based upon 6 current meter measurements during the yesr and & stable rating curve. Records avall-
able June 2, 1938 (when the operation of thls cenal began) to December 31, 1940.
FIOWS: The greatest mean daily flow in the canal occurred July 31, 1940, with a flow of 1,730 sec-
ond feet. The lowest flow in the canal wes 1 second foot on many occaslons.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 1.0 1.0 145 893 571 617 oko | 1,010 863 | 45k 222 176
2 1.0 1.0 13k 833 546 818 695 1,000 97Th 483 228 179
3 1.0 1.0 133 803 596 893 766 977 92k 633 75.0 | 182
4 1.0 1.0 259 821 536 881 795 92k 8u8 | 556 2.0 | 172
5 1.0 1.0 348 786 691 821 983 | 1,030 757 | 371 2.0 | 168
6 1.0 1.0 318 8i5 746 768 780 1,040 698 3k5 2.0 | 170
7 1.0 1.0 291 786 649 766 780 | 1,050 698 | 318 2.0 | 170
8 1.0 1.0 380 836 649 771 8L2 973 8%0 | 296 68.7 | 112
9 1.0 1.0 357 809 720 902 71 839 715 { 280 203 175
10 1.0 1.0 392 789 630 | 1,030 821 TTh 693 | 260 191 179
11 1.0} 55.3 620 71 [ ok2 | 1,010 798 695 | 269 182 188
12 1.0]| 849 59l 712 617 939 986 | 1,210 67h | 194 179 180
13 1.0| 8.9 498 792 6l 881 gek | 1,080 614 1.0 | 169 182
14 1.0} 110 Lok 795 687 893 896 921 57k 1.0 | 173 183
15 1.0| 201 570 836 684 836 860 851 628 1.0 | 170 183
16 1.0{ 217 655 866 617 821 | 1,070 795 698 1.0 | 176 176
17 1.0 | 284 588 872 576 860 967 737 612 1.0 | 176 188
18 1.0 | 342 748 777 698 798 ohs5 709 558 1.0 94,6 | 185
19 1.0 | 386 715 706 660 712 | 1,010 w3 594 1.0 2.0 | 182
20 1.0 | bh1 * 649 684 720 718 | 1,040 930 554 1.0 2.0 | 179
21 1.0 | b3k * 633 746 754 800 | 1,120 97h 641 1.0 2.0 | 180
22 1.0 | 366 * 655 786 712 798 | 1,110 860 ans | 150 2.0 | 182
28 1.0 228 * 536 723 695 | 1,220 | 1,010 766 737 § enl 2.0 | 185
24 1.0} 191 647 795 743 | 1,160 9k5 698 549 | 210 2.0 | 126
25 1.0 | 179 970 754 625 { 1,070 905 763 b3k | 206 2.0 2.0
26 1.0 178 L3 641 526 879 857 990 4os | 20k 2.0 2.0
27 1.0 173 729 663 599 907 812 | 1,020 369 | 206 2.0 2.0
28 1.0 | 162 792 676 548 995 818 879 32 20k 136 2.0
29 1.0 | 152 789 676 531 881 967 810 354 | 236 186 2.0
30 1.0 655 625 614 918 | 1,160 786 360 | 256 183 2.0
31 1.0 646 723 1,160 ™ 2k5 2.0
Sum 280. o
1.0 4,280.1 16,613 3,097 19,591 26,295 28,745 27,711 19,257 6,602.0 2,8%.3 4,256.0
Extreme Gage Extreme Second Feet — 1940 | Average Acre Feet
Month| Feet — 1940 High Low s;‘:’;‘ Total Period 19381940 o
High Low | Day Day 1940 1940 Averags Maxi Mini
Jan. $1 1.0 31 1.0 1.0 61.5 61.5 61.5 61.5
Feb. 6.91 20 b6 |21 1.0 | 148 8,490 11,145 13,800 8,490
Mar. 8.83 3.45 | 25 1,040 1|* 3.01 53 33,000 33,800 3k,600 33,000
Apr. 8.53 7.2 | 1 9k2 25 | 546 770 k5,800 47,750 kg, 700 15,800
May 8.03 6.88 | 20 792 21 488 645 39,700 42,900 46,100 39,700
June 10.51 7.26 | 23| 1,640 1| s81 876 52,200 53,533 54,300 52,200
July 10.74 7.55 | 31| 1,730 2§ 658 927 57,000 59,133 60,700 57,000
Aug. 9.80 7.63 1 12| 1,370 18 | 679 89k 55,000 58,300 61,000 55,000
Sept. 8.69 6.25 1 2 993 28 | 316 641 38,200 k2,433 k5,600 38,200
Oct. 7-73 3 706 |13 1.0 | 213 13,100 22,267 27,300 13,100
Nov. 5.91 3.50 2 234 fh 2.0 gk.6 5,630 10,277 13,000 5,630
Dec. 5.71 3.50 | 11 158 %25 2.0 | 137 8,440 10,257 13,600 8,h40
Yearly| 10.74 1,730 1.0 | Lo 356,621.5 |391,856 412,792 56,622

& The average, maximum and minimum discharges for January through May ere for the period 1939 to 1940.
+* Partly Estimated. % And other days.

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

Two emall diversions on the American side and none on the Mexicen side were made in this section in
1940, either directly from the Rio Grande, or from the American Canal. From informetion furnished by the
American Smelting and Refining Company and the Globe Mills, Inc., and from frequent inspections, 1t is es-
timated that the Smelter diversion averaged 1 gecond foot and the Globe Mill averaged .5 second foot. Thus a
total of 1,089 acre feet were diverted in 1940. i -
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DIVERSIONS FROM THE RIO GRANDE
INTO THE ACEQUIA MADRE (MEXICAN CANAL)
Near Juarez, Chihuahua, Together With Corresponding
ACREAGE, CULTIVATED, WATER DUTY AND RAINFALL

This canal diverts water from the Rio Grande at the International Dem at Juarez, Chihuahua, 2.1 river
miles below the American Dem at El Paso, Texas. The gaging station is an open chamnel rating station with
vater-stage recorder located between the head of the canal and the first apillway below that point, but no
water passed from the spillway during this period.

Tne record is based upon 151 current moter measurements at this station during the yeer, 86 by the Na-
tional Irrigation Commission of Mexico, 60 by the Mexican and 5 by the United Statea Section of this Commis-
slon. Computations by shifting channel methods. 1940 records good.

Of the water diverted by this canal in 1939, 54,406 acre feet were distributed to 13,967 acres of land
irrigated in the first unit under the canal where a diversion duty of 3%.90 acre feet per acre was obtained.
In 1940, 149,452 mcre feet were distributed to 17,090 acres of land irrigated in the first unit under the
canal where & diversion duty of 2.89 acre feet per acre was obtained. In both of these years the remainder
of the water from this canal wes used, together with drainage water (which entered the cenal at the lower
end of the first unit) to irrigate lands farther down the canal.

The average annual evaporation from standard United States Weather Bureau pean in this region 1ls approx-
imately 99.5 inches per year. See evaporation records elsewhere in this Water Bulletin.

This record began with June 1938, when the American Dam began operating.

Mean Daily Discharge in Second Feet 1940 Annual and Period Summary

Day{ Jan Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 0 o 0 189 206 169 112 323 54.7 3.2 [¢] 0
2 0 0 9.5 196 194 191 126 161 65.3 o ¢} 0
3 0 0 11.3 215 194 202 148 73.8 57.5 0 s} 0
4 0 [} 35.7 218 186 209 133 70.6 50.5 o 0 ¢}
5 0 0 777 216 204 212 171 72.0 51.9 0 0 0
6 0 0 105 248 183 212 138 .9 53.7 0 0 0
7 0 s} 126 210 197 210 151 7.7 52.3 <} 0 0
8 0 0 137 220 236 193 153 .5 50.5 0 5} 0
9 0 o 116 193 237 206 169 69.2 57.2 s} o} [

10 0 0 84.8 209 200 192 130 70.3 65.3 0 o] o]

1 0 0 101 198 193 200 127 68.9 59.0 o] o] [¢]

12 0 [¢] 96.4 190 184 196 122 67.1 53.0 o] o [¢]

13 0 0 80.9 203 210 196 128 68.5 51.5 0 ] 0

14 [ 0 87.9 173 199 233 143 75.6 58.3 o] ] 0

15 [¢] 0 95.0 177 197 217 137 86.9 56.8 [ 0 [

16 0 o 90.7 169 200 216 126 5.9 53-3 0 0 o

17 o] (o] 94.3 172 194 220 118 7h.9 50.1 o 0 o]

18 0 0 92.5 180 195 202 134 7.9 k9.1 4} o} 0

19 0 0 101 171 188 209 124 72.8 48.4 ¢} 0 0

20 0 0 110 165 214 221 123 713 b7.7 0 0 0

21 0 0 109 167 221 211 12) 7h.5 b7.7 0 0 0

22 0 [} 108 173 217 211 122 69.2 45.9 0 0 ¢}

23 0 0 112 227 196 179 12k 63.9 50.1 0 [} 0

24 (] ¢} 117 239 20k 145 117 68.2 43.8 [o] [ 0

25 s [¢} 119 207 19k 197 108 70.6 k7.0 0 0 0

26 [} 0 90.1 181 190 183 123 71.3 b5.9 o} o 0

27 o} 0 105 198 18% 198 129 71.0 48.% [0} 0 s}

28 [¢] o] 106 195 166 207 127 0.1 57.6 o] o [¢]

29 0 o] 107 195 174 198 120 106 56.2 o] [ [o]

30 0 90.4 213 190 195 238 67.8 5%.0 0 o} ¢}

31 0 77.3 203 232 59.0 0 0

Sum 0 . .

0 2,793.5 5,901 6,149 6,030 4,277 2,621 1,581.7 5.2 0 °
Rainfall Extreme Second Feet — 1940 |Average Acre Feet
Month Average | NNormal High Low Second [ Period  1938-1940
38 11924 to —— Feet
1940 1940 | Day Day 1940 1940 Averag: Maxi Mini
Jan. A5 37 0 0 ] o] 0
Feb. .28 .27 o} 0 [+ 0 0
Mar. .0k .26 8 147 1 0 90.1 5,540 3,670 5,540 | 1,800
hpr .01 .26 6 339 22 148 197 11,720 8,880 11,720 | 6,0
May .5k b2 9 251 6 167 198 12,190 12,595 13,000 }12,190
June 67 R 23 41 24 57.6 | 201 11,960 11,273 12,100 | 9,760
July | 1.19 1.50 | 31 b1 1 95.11 138 8,k80 8,797 10,000 | 7,910
Aug. .96 1.60 1 396 20 57.9 8L.6 5,200 7,273 9,920 | 5,200
Sept . .21 1.19 10 72.h 1 35.3 52.71 3,140 5,030 9,710 | 2,240
Oct . .72 .82 1 50.9 % 2 0 ) 6.3 206 328 6.3
Nov. 19 .40 0 0 0 0 0
Doc. .18 .40 o} 0 0 0 0

Yearly| 6.0 7.91 4h1 0 80.2 | 58,236.3 57,62k 60,558 |58,236.3

lscreage Irrigaged On the First Unit Only. 17,090

IMoan Acre Feet Per Acrd On the First Unit Only. 3.41
verage Rainfall in Inches 6.04 b 7.91 b 13.09 | $ 3.88

b Period 192k to 19%0.
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DIVERSIONS FROM THE RIO GRANDE IN THE EL PASO VALLEY OF TEXAS
Together With Corresponding
ACREAGE, CULTIVATED, WATER DUTY AND RAINFALL

The diversions of water listed below were made for use on lands in the El Paso Valley of Texas, lylng
between the American Dem and the Fort Quitmen gaging atation.

The diversions were measured for the 66,268 acres, or 98.8% of the total area. This area lies above
the lower end of the Hudspeth County Conservation and Reclamation District Number One. These water measure.
ment and acreage records were furnished by the EL Paso office of Unlted States Bureasu of Reclamation. For
the 782 acres, (or 1.2% of the total area) lying below the Hudspeth District and above the Fort Quitman geg-
ing station, the diversions were estimated.

From the gross diversions into the Franklin Canal below the Leon Street Wastewsy and from the Riverside
Canal, there has been deducted the water spilled back to the river at 3 points, viz: 9.0, 19.0, and 26.1
river miles below the American Dam at El Pago. There is considersble re-use in this area of drainsge and
wsege water from within the erea. Final drainage water returns to the Rio Grande. This record began July 1,
1938.

The average annual evaporation from standard Weather Bureau pen in this region is approximately 99.5
inches per year. See evaporation records elsewhere in this Water Bulletin.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 0 0 134 9l2 654 689 958 786 833 499 204 161
2 [ 0 [ 1,010 610 5 886 1,023 929 188 254 175
8 0 0 19k b5 717 892 818 1,032 868 613 182 175
4 ¢} 0 238 908 678 897 874 1,060 1,020 478 286 156
5 0 36 35k 9ko 728 912 931 955 891 399 152 98
6 0 99 363 981 85k 920 9h9 1,064 764 364 218 157
7 o} 122 311 872 7 833 883 1,092 781 283 203 199
8 0 107 358 995 736 8L6 942 1,092 886 335 164 26h
9 [ 99 331 958 805 877 810 921 796 297 169 143
10 0 E 394 942 692 954 963 887 784 293 176 272
11 0 121 465 964 750 873 992 907 787 274 169 243
12 [ 0 62k 72k 662 890 1,075 1,015 826 221 167 236
13 0 58 581 845 692 884 999 902 691 69 161 231
14 0 113 463 858 702 885 999 935 653 293 159 175
15 [} 143 589 U3 687 912 971 912 675 292 153 210
16 0 207 669 955 678 834 | 1,125 925 725 220 159 156
17 o 303 677 898 577 738 | 1,117 839 72k 245 150 =
18 o} 4o6 724 8o7 601 852 1,006 759 654 131 120 175
19 o} he 750 773 660 720 | 1,094 825 643 208 88 167
20 0 479 712 755 685 782 1,004 959 592 213 84 97
21 0 516 684 885 778 810 983 1,104 718 234 120 184
22 0 461 690 800 753 84k 932 977 559 170 231 163
23 s} 298 500 805 690 669 1,019 880 619 215 112 14k
24 0 226 708 8ok 655 686 1,070 769 574 277 200 192
25 o] 1 868 862 626 825 998 T7h Lge 302 125 20k
26 0 185 798 71 66% 809 971 873 k71 2h7 151 127
27 0 157 824 701 723 7450 872 958 b1k 221 148 125
28 0 1hh 869 829 732 831 851 8ok 360 211 156 105
29 0 134 914 740 597 783 1,035 891 385 239 188 36
30 s} 758 665 689 819 862 870 392 345 173 29
31 0 671 787 925 792 335 38
S 2 o1l 081
um 0 5,076 17,262 25,817 21,618 24,751 29,914 28,67 20,512 % 5,002 >
Rainfall [0Extreme Second Feet — 1940 | Average Acre Feet
Meath Average ];‘;4'"":' High Low s;:::d Total Period 1938-1940
1940 1940 | Day Day 1940 1940 Averag Maxil Mini
Jan. A5 37 s} 0 o} o} 0 (o] 0
Feb. 28 27 | 21 516 41 0 175 10,100 11,150 12,200 10,100
Mar. .ok 26 29 91k 2 4 557 34,200 34,100 34,200 34,000
Apr. .01 .26 2 1,010 30 665 861 51,200 50,300 51,200 49,400
May 54 b2 6 854 17 577 697 42,900 43,950 45,000 42,900
June 67 RIT-] 10 954 23 669 825 49,100 50,750 52,400 49,100
July 1.19 1.50 16 1,125 9 810 965 59,300 53,000 59,300 k) 200
Avg. .96 1.60 21 1,104 18 759 925 56,900 55,333 57,100 52,000
Sept. .21 1.19 b 1,020 28 360 684 40,700 34,167 40,700 22,500
Oct. T2 .82 3 613 13 69 291 17,900 22,367 25,700 17,900
Nov. .19 Lo b 286 20 8k 167 9,960 13,020 17,000 9,960
Dec. .18 ko 10 272 30 29 16k 10,100 11,200 11,800 10,100
Yeerly| 6.04 | 7.91 1,125 0 527 382,360 | 379,337 394,300 | 382,360
Irrigated Acreage 67,050
Mean Acre Feet Per Acre 5.70
Average Rein Fall in Inches 6.0k b 7.91] $13.09 | b 3.88

$ And other days. © Mean Daily Extreme. b Period 1924-1940
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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

The Maverick Canal diverts water for power and irrigation from the Rio Grande into Texas at a point 13.3
river miles below the international bridge between Del Rio, Texas and Villa Acufia, Coahuila, and 697.2 river
miles below the American Dam at El Pago, Texas. The tail water from the power plant returns to the river
about 32.2 miles farther downstream.

The Maverick Canal Extension begins at the power plant about 9 miles northward from Eagle Pass, Texas.
The water-stage recorder is located on a wooden pile bridge sbout 1 mile below the headgate. Metsr measure.
ments are from bridge. Irrigation first began from this canal extension in June 1938. Records of canal dis-
charge began April 1, 1939, and extend to December 1940.

From this canal extension in 1940 there were 9,070 acres of land irrigated, northward and southward
from Eagle Pass,as indicated in the table below. Under the Maverick Canal above the power plant the Maverick
County Water Control and Improvement District reported that in 1940 the cultivated area was 6,800 acres , of
which 4,160 acres were irrigated.

Small amounts of waste water from this canal extension reach the river below the Eagle Pass gaging sta-
tion.

The average annual evaporation from natural water surfaces in this region 1s approximately 65 inches
per year. See Water Bulletin No. 5, page 58.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

Day] Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 62.2 91.8 91.2 56.5 ThT 71.9 69.6 76.5 81.1 103 91.5 | 1ok
2 61.9 1.8 90.4 55.7 756 70.3 70.5 73.8 81.2 96.6 91.1 | 118
3| 61.6] 31.9 92.8 56.7 717.6 68.0 58.6 74.0 81.6 99.4 | 89.2 | 110
4 61.2 i 31.9 92.6 86.6 T7-7 66.3 68.3 80.0 81.7 100 9.3 | 109
3 60.9 [ 34.0 91.7 83.5 T0.7 66.8 68.6 1.4 81.5 101 3.1 | 110
6]  60.6 |t 36.1 91.5 b2.7 76.3 66.1 69.4 67.7 81.3 | 104 67.8 [ 110
7| 60.2 |t 38.2 90.1 34.8 75.3 66.6 69.0 70.6 79.9 100 97.5 | 107
8| 59.9 (% bo.3 91.8 2.1 |* 1.k 67.6 68.6 67.6 80.5 96.4 | 97.6 | 109
9| 59.6|* k2.5 92.3 7.0 |* 1. 66.5 67.4 69.2 80.6 93.5 { 97.2 { 98.7

10| 59.6|" 4h.6 91.5 7.2 |* .8 69.2 67.6 71.9 80.8 95.0 | 97.3 | 102

11 59.7 [ 2 b6.7 90.6 5.3 {* .8 70.3 68.3 77.0 80.2 93.7 | 96.9 | 101

12| 59.8 * 48.8 89.8 5.3 |* .7 70.8 68.8 72.5 80.4 91.8 | 96.5 | 105

18 59.8 50.9 87.2 6.5 |* .6 68.3 68.8 67.6 80.9 9k.5 95.4 99.4

4| 59.8) 57.7 88.9 6.7 79.5 65.2 70.8 39.5 80.3 94.0 | 94.6 | 102

15 59.9| 57.2 90.0 7.0 81.7 68.0 79.2 69.2 80.9 93.2 | ok.7 | 106

16 60.0 54.9 89.3 129 76.0 69.1 78.% 69.2 79.9 92.k4 9k.3 | 102

17| 60.0| 52.2[ 90.5 85.2 72.9 69.6 79.1 73.6 79.6 93.3 | 9%.8 | 102

18 60.0 56.3 88.4 84.7 80.7 68.0 8.4 7.6 9.4 93.0 93.6 | 101

19 60.1 58.2 88.3 87.1 81.4 65.8 8.2 T7.9 79.2 92.7 gh.2 | 10k

20 60.2 75.9 88.4 87.1 78.0 hb 8.2 76.6 78.7 95.6 93.9 95.9

21 60.2| 8B.6 88.6 87.7 |* 6.0 4.0 78.2 77.0 78.6 93.5 | 89.0 | 90.4

221 60.2( 90.6 88.7 80.1 [+ 7 742 78.0 78.1 78.6 o9h.0 | 89.8 | 96.5

23 60.3 90.3 89.5 80.1 {* .1 75.0 7.2 7.6 77.8 9k .6 91.5 91.6

24 60.4 89.4 78.3 80.1 {* o0 “7h.0 77.2 78.0 7.9 oh.7 98.2 91.5

25 60.4 90.8 60.8 80.0 {* 18.1 7h.2 77.8 78.5 77.5 779 9.8 95.5

26 60.4 90.5 59.2 80.3 Th.7 73.8 77.8 76.6 77.6 7.7 94,1 89.3

27 60.5 90.7 58.4 69.4 68.0 4.0 76.9 76.3 83.4 78.6 87.8 93.5

28 60.6 90.4 58.6 82.0 65.7 71.6 78.4 76.0 92,2 79.1 88.8 90.5

29 60.6 90.8 58.3 75.0 60.2 71.8 76.8 7.2 gk.0 92.4 | 102 96.5

30 91.7 57.9 69.4 75.3 72.0 75.8 Lo.7 97.5 ok.4 | 119 k.9

31 91.8 57.0 73.6 1.7 78.6 93.9 96.0

Sum . . . . .

1,934.1 1,850 2,562.6 1,730.8 1,526.2 2,105.% 2,271.6 2,835.0 2,444.8 2,893.9 2,685.5 3,1k2.2
Rainfall Extreme Second Feet — 1940 Average Acre Feet
Month Normal : Second : N
Average ]920;’:: High Low Feet Total Period  1939-1940
1940 1940 | Day{ , Day 1940 1940 Averag: Maxi Mini

Jan. .33 .80 31 91.8 |% 9 59.6 62.1 3,840 2,990 3,840 |t 2,140

Feb. 1.53 .70 22 93.1 3 o] 63.9 3,680 2,900 3,680 |t 2,120

Mar. 1.98 .88 3 95.3 31 56.5 82.7 5,080 3,115 5,080 [t 1,150

Apr. 2.4k 1.51 | 16 160 1 3.70. 57.7 3,430 3,940 4,450 | 3,430

May 6.11 3.27 15 83.0 |*%13 0 ho.2 3,030 2,935 3,030 2,840
June 3.93 2.54 19 80.7 13 32.9 70.1 4,170 4,735 5,300 4,170
July .62 1.94 31 86.0 31 26.1 73.3 4,510 4,900 5,290 4,510
Aug. 5.04 1.59 | 29 81.6 | 30 0 72.1 4,430 3,955 4,430 3,480
Sept . .19 2.73 {.29 10k 23 Th.k 81.5 4,850 h,725 4,850 4,600
Oct. 1.12 1.58 i 112 31 6.k 93.4 5,740 5,435 5,740 5,130
Nov. .86 76| 30 127 ts5 ¢} 89.5 5,330 4,750 5,330 | 4,170
Dec. 1.02 1.31 1 127 9 31.6 ] 101 6,230 5,255 6,230 4,280

Yeerly| 25.17 | 19.61 160 0 .8 54,320 49,635 54,320 | h4,950
Irrigated Acreage 9,070
Mean Acre Feet Per Acre 5.99
Averege Rainfall in Inches 25.17 | $ 19.61 | & 29.27 | $11.80

? Estimated. * Partly Estimated. % And Other Days. b Period 1924 to 1940.



WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION
DIVERSIONS FROM THE RIO GRANDE
ON THE UNITED STATES SIDE BELOW RIO GRANDE CITY STATION

Together with
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

Diversions from the Rio Grande for irrigation are made here almost entirely by pumping. 911».2% of the
water diverted was measured at the diversion point. The remainder was estimated. A very small part of the
measurements were made by plant efficiency and power input; othervise measurements were by Venturi Meters,
open chennel rating stations and Deflection Meters developed by this Commission. There is some re-use
within the area of drainage water from the area. Drainage water from thls area does not return to the Rio
Grande. During the year 58,670 acre feet of water were diverted and used on the new Willacy County Irri.
gation District, where 82,480 acres were cultivated, of which 16,770 acres were irrigated. The cultivated
area and water diverted to Willacy County are included in the tables below.

The cultivated areas shown here are supplied with irrigation facilities. More than one crop per year
is often grown on some of the land. The area actually irrigated this year was 77.9% of the cultivated area.
The average annual eveporation from natural water surfaces in this vicinity 1s approximately 55 inches
per year. See Water Bulletin No. 5, page 58.

Mean Daily Diversions in Second Feet 1840 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nav. Dec.
1 992 | 2,080 | 2,310 852 1,750 1,k20 1,830 1,570 | 1,220 1,600 1,020 | 6m1
2| 1,200 | 2,2k0 | 1,930 854 1,610 1,120 2,150 1,720 | 2,610 1,610 788 [L,370
g | 1,260 | 1,730 | 1,830 1,100 1,640 2,260 1,730 1,540 | 2,880 1,750 709 [L,565
4} 1,40 | 1,290 | 2,160 9l 1,190 | 2,290 752 1,310 | 2,320 1,980 1,610 f,328
51 1,280 | 2,000 | 2,110 1,130 916 | 2,430 685 1,880 | 1,760 1,ko00 1,320 1,266
6| 1,010 | 1,980 | 1,960 835 1,450 | 2,520 673 1,960 880 1,120 861 1,228
7 313 | 2,130 | 2,260 760 1,770 | 2,420 502 1,820 200 1,980 308 | 549
8| 1,030 | 2,300 | 2,190 880 1,350 | 2,060 | 1,190 | 1,980 Sk 1,810 286 200
9| 1,030 | 1,760 | 1,540 714 1,010 1,650 1,610 1,790 90% 1,910 112 | 587
10} 1,320 | 1,750 | 1,220 864 319 1,770 1,290 1,350 | 1,310 2,300 174 | 780
11| 1,640 | 1,720 | 2,130 592 122 | 1,200 | 1,300 931 | 1,630 2,100 595 It,110
12| 1,560 | 2,440 | 2,130 917 52 917 1,hh0 1,630 |} 1,380 1,490 996 | 793
13! 1,150 | 2,470 | 1,800 547 ) 1,240 959 2,170 | 1,490 1,160 1,080 | 695
14 665 | 2,260 | 1,630 266 478 1,080 197 2,350 693 2,280 8151 306
15| 1,420 | 2,460 | 1,900 1,090 624 870 81k | 2,470 529 1,420 729 58.1
16| 1,460 | 2,330 | 1,390 1,100 399 638 826 | 2,170 | 1,680 1,370 4851 1ko
17| 1,510 | 1,290 | 1,000 1,270 408 1,410 943 1,360 | 1,650 1,840 652 | 295
18| 1,330 954 | 1,780 1,430 388 1,890 1,150 980 | 1,710 2,280 1,930 291
19 551 | 2,390 | 1,190 1,570 186 1,920 818 1,840 {1,730 1,680 1,630 | 237
20 169 | 2,460 393 1,230 691 1,310 352 1,870 | 1,520 1,k70 1,430 33.0
21 189 { 2,480 151 172 630 1,310 475 1,960 859 2,370 1,400 19.2
22 262 | 2,420 1.1 1,80 923 857 1,170 | 2,040 207 2,440 918 | 22.4
23 391 | 2,310 41.0] 2,050 636 822 8u3 2,270 665 2,40 iyl o757
24| 1,130 | 2,030 264 | 2,060 1,220 1,660 863 1,600 900 1,800 142 L6.4
95| 1,030 | 1,840 455 1,950 1,230 1,710 918 1,350 | 1,420 1,170 317 | 104
26 Lok [ 2,450 671 | 1,790 486 | 1,150 | 1,350 | 2,170 | 1,720 698 562 | 53.3
27 232 { 2,4h0 539 1,340 1,500 1,710 990 2,370 | 1,470 705 608 41.0
28 222 | 2,410 512 1,080 1,290 | 2,020 605 2,250 993 1,530 357 33.0
29 | 1,120 | 2,320 8uk 1,860 1,310 1,300 1,510 2,320 760 1,250 868 46.9
30 | 1,830 776 1,890 1,480 1,300 1,820 | 2,240 | 1,640 1,050 601 | 182
a1 | 1,9%0 694 1,620 1,740 1,580 1,240 189
Sum 60,734 35,574 k6,254 56,841 51,243 14,285
31,170 39,801.1 29,123 33,515 38,783.4 23,747
Rainfall Extreme Second Feet —— 1940 |Average Acre Feet
Month " Second :
Average ‘;lzozm::l High Low Fce:'; Totat Period  1922-1940
1940 1940 | Day Day 1940 1940 N 1 Maxi Mimi
Jan. 24 1.35 | 31 1,940 |20 169 1,010 61,800 38,327 71,000 7,690
Feb. .2k 1.02 |21 2,h80 18 954 2,090 120,000 63,033 134,000 6,950
Mar. k.26 1.26 1 2,310 22 1.1| 1,280 78,900 81,250 156,000 | 23,900
Apr. .05 1.23 | 2k 2,060 1 266 1,190 70,600 66,867 119,000 | 30,000
May 3.21 3.30 | 7T 1,770 12 52 939 57,800 58,454 135,000 4,500
June 2.65 2.71 6 2,520 16 638 1,540 91,700 55,118 91,700 1,500
July 2.1k 2.24 | 2 2,150 1 197 1,080 66,500 50,788 103,000 10,000
Aug. .76 1.71 | 15 2,470 11 931 1,830 113,000 66,703 113,000 19,100
Sept - 1.86 5.0 | 3 2,880 8 sk b 1,290 76,900 k5,202 110,000 8,010
Oct. 2.25 2.09 {¥e2 2,40 26 698 1,650 102,000 56,039 102,000 | 21,400
Nov. 1.49 1.k1 {18 1,930 9 112 792 47,100 46,596 96,700 11,500
Dac . 6.68 2.10 3 1,565 21 19.2 461 28,300 33,930 103,000 10,400
Yearly| 25.8% 25.46 2,880 1.1] 1,260 914,600 | 662,307 914,600 | 484,750
Average Acreage Cultivated below Rlo Grande City 504,910 335,785 504,910 216,000
Mean Acre Feet per Acre 1.81 1.97 2.68 1.29
Average Rainfall in Inches 25.83 25 .46 36.09 16.68

¥ And Other Days.
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DIVERSIONS FROM THE RIO GRANDE INTO THE RETAMAL CANAL

Near Rio Bravo, Tamaulipas

The Retamal Canel wes constructed by the Flood Control Works Commission of the Lower Rio Grande Valley.
During floods this canal is used as a floodway. It empties into Culebrén Lake which serves as a reservolr.
The eplllway at Culebrén permits flood water to escape to the Gulf of Mexico through Floodway No.l. In com-
bination with Culebrdn lake the Reteamal Capal is used in irrigation.

Retamal Canal has a capacity of about 7,000 second feet. Tts intake is 24.6 river miles below the
Hidalgo-Reynosa bridge near Hidalgo, Texas and 1,089.9 river miles below the American Dam at E1 Pago, Texas.
About 1,000 feet below its intake there is & control gate .9 mile below which are several gages where gege
readings are taken as often as required by the variations of flow. Measurements are made by current meter
during low flows and by floats during floods. In July 1940 a water.stage recorder was installed at this
point. The records below are based upon 18 measurements by floats and 4 by meter during low flows. The flow
records of this canal began September 1, 1939. The 1940 record is falr. No reccrds are available as to the
duty of water for 1940, but approximately 12,000 acres were irrigated during the year.

Mean Daily Discharge in Second Feet 1940 — Annual and Period Summary

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

1} 54.0 20.5 0.7 396 7.8 [1,0%0 81.6 7.4 1,500 131 1,450 165

2! u7.3 12.7 b 272 6.7 869 87.6 6.7 2,160 103 961 181

g 36.7 23.0 L 211 T4 579 78.8 6.7 1,610 95.3 77 151

4| 33.2 4.9 Né 181 7.4 279 66.7 6.7 869 87.6 646 103

5| 31.1 10.2 nn 160 7.4 107 60.7 6.7 632 87.6 519 111

6| 22.1 0 0 126 6.7 k9.1 57.9 6.0 498 87.6 L3k 118

7| 39.9 17.7 0 91.5 5.3 1.4 51.2 3.5 b7 69.9 L1y 118

8| 4l1.3 2.5 0 66.7 5.3 21.9 k0.3 2.8 516 5%.7 396 11

9| hka.7 0 A 339 L.g 23.7 36.0 2.8 1,740 55.8 K17 170
10| 36.7 | 25.4 0 950 3.9 19.4 38.1 2.8 | 2,390 81.6 ho 160
11| 33.2 20.5 0 756 6.0 23.7 38.1 2.8 | 1,80 111 kof 131
12| 29.0 7.8 0 509 2u3 381 36.0 2.8 1,270 84.8 343 107
13| 3L.6 0 0 308 622 961 34.6 6.0 999 87.6 293 103
1] 35.7 o} 0 205 586 915 26.8 25.1 876 95.3 2712 103
15| b1.3 2.5 0 146 533 1,150 32.8 81L.6 809 9.1 264 126
16| 26.5 0 0 103 498 1,720 4.8 | 188 763 78.8 257 160
17| 27.5 o] 0 91.5 554 1,300 47.0 586 632 £89 334 160
18{ 26.5 7.8 0 T2.7 bt 833 b7.0 487 Shl 823 406 170
19| 27.5 20.5 ¢} ¥1.0 | 272 682 bo.7 351 b56 [1,060 317 193
20| 29.0 0 0 31.4 | 360 367 28.3 | 586 385 936 279 199
21| 33.2 0 0 26.8 | 788 279 25.1 1,030 360 7 223 223
221 35.7 7.8 2.5 23.7 936 ko6 21.9 950 396 689 199 127
23| 38.1 h.9 78.8 3.4 869 103 145 177 385 593 211 [ 1,170
24 31.1 o] 217 10.2 Tho 69.9 12.4 L87 317 487 235 | 1,030
25| 32.1 0 1,050 10.2 823 60.7 12.4 417 272 470 257 890
26 ] 33.2 2.5 2,570 10.2 @,250 131 11.3 378 235 {1,990 243 802
27| 34.6 o [2,480 10.2 [t,060 279 10.2 | 360 199 |2,k80 223 667
28 | 33.2 0 1,520 10.2 735 165 9.5 301 181 [1,750 199 554
29 | 36.7 0 943 10.2 533 99.2 9.2 229 187 |1,190 193 L3k
30 | 27.5 - 713 9.5 b2k 81. 8.5 181 175 961 160 385
31| 2.7 - 554 - 579 - 7.8 293 - 1,k00 - 343
Sum 191.2 5,197.% 13,016.6 7,771k 17,654.7 10,095

1,053.9 10,131.3 12,899.8 1,119.8 23,673 11,755
Extreme Gage Extreme Second Feet — 1940 |Average Acre Feet
Month | Feet — 1940 High Low | oo I Period 19391940
High Low Day Day 1940 1940 Averag Manxi Mins

Jan. 6h4.01 63.12 1 54.0 31 10.2 34.0 2,090

Feb. 63.39 62.66| 10 27.5 |¥ 6 [¢] 6.6 379

Mar. T7h.h7 62.34} 26| 2,610 * 6 s} 327 20,100

Apr. 69.03 63.62( 10 982 2 24 9.5 173 10,300

May 70.57 63.25| 26| 1,380 10 3.5 416 25,600

June T2.08 63.91| 16| 1,820 10 18.4| L34 25,800

July | 65.03 63.48] 2 95.3 | 31 7-%| 36.1) 2,220

Aug. 69.72 £3.09; 21| 1,150 8 2.1| 251 15,400

Sept.| T7h.02 65.58| 10f 2,450 30| 170 769 47,000 25,485 47,000 3,910
oot Thaiy | k30| o7| 2,590 1| 36.0] 570 | 35,000 38,450 41,900 | 35,000
Nov. | T1.69 | 65.h9| 1| 1,700 0] 155 | 392 | 23,300 15,420 23,300 | 7,5%0

Dec. 70.73 65.03| 23| 1,430 L4 95.3] 326 20,000 11,535 20,000 3,070
Yearly | 7h.h7 62,34 2,610 0 313 227,189
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MUNICIPAL WATER USES

Tabulated below are the yearly and monthly figures showing for recent years the amounts of water pump-
ed into the municipal distribution systems of five towns along the Rlo Grande on the United States side.The
Del Rio water supply comes from San Felipe Springs, the others from the Rio Grande . The wmunicipal and in-
dustrial water supply for the El Paso area in Texas and Cd. Juarez in Chihuahua comes from deep wells. (See
Outfalls From Deep Wells in this bulletin.)

In Acre Feet
Del Rio

1951 1932 | 1933 193k | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 |Meximum [Minimum[Average
1,010 {1,006

*

1,694 | 1,381 1,299 | 1,161 | 1,016 | 1,185 | 1,694 | 1,006 | 1,219

Jan. Feb. Mar. Apr. May June July Aug. | Sept. | Oct. Nov. Dec.

Maximm 97.5 g92.4% | 113.2 | 148.7 | 155.4 | 162.3 | 129.4 | 152.3 | 104.2 | 69.8 70.2
Mintmm ¥5.5 53.8 | 79.8 | 81.4 | 925 [101.1 | 79.8 | 65.1| 70.5| 59.3 | 51.9
Average 66.7 78. 100.1 | 110.5 | 126.% | 133.7 | 113. 107.5 93.3 | 64.6 | 59.3

85
= O\

Eagle Pass

1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 |Maximum |Minimum [Average
673 91k 898 698 701 788 759 811 756 91k 673 78

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct . Nov. Dec.

Maximm 6h2 | 64.3 | 66.7 |83.9 [76.3 |92.6 | 106 100 98.6 |81.3 725 | 69.7

Minimm 37.7 |w.2 |38.6 |60.3 [55.4 | b9k 61.2 | 695 51.2 | 3%.9 |39.9 | 3.1

Average 8.2 |49.9 |54.6 |68.8 | 646 [ T76.0 85.1 | 87.5|78.6 |62.8 [5k5 kg1
Laredo

1931 1932 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 19k llhximm|MInimm Average
2,876 2,858 | 2,720 | 2,730 | 2,848 | 2,609 | 3,045 | 3,066 | 3,065 | 2,865 l5,066 !2,&148 2,828

Jan . Feb.| Mar. Apr. May June July | Aug. Sept.. Oct . Nov. Dec .
Maximum 192 211 | 2k 304 304 332 327 | 352 309 290 270 213
Minimum 148 159 186 188 202 182 250 § 225 212 175 174 140
Average 170 179 207 258 249 283 294 | 305 261 229 218 179
Roma
1931 1932 1933 193k | 1935 1936 1937 1938 | 1939 1940 |Marimm |Minimm Average
135 136 135 135 135 136 135 135 135 53.6 136 l 53.6 127
Jan. Feb. Mar. Apr. May June July Aug. | Sept. Oct . Rov. Dec.
Maximm 9.5 8.9 9.5 9.2 14.3 13.8 1%.3 | 1.3 13.8 9.5 9.2 | 9.5
Minimm 9.5 8.6 2.9 2.8 4.3 ba 4.3 4.3 k. 2.9 2.8 | 2.9
Average 9.5 8.7 8.8 8.6 | 13.3 12.8 13.3 | 13.3 12.8 8.8 8.6 8.8
Rio Grande City
1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 l}hximum Minimum |Average
248 238 235 269 301 286 290 270 278 330 ‘ 330 235 275
Jan. Feb. Mar. Apr. May June July - | Sept. Oct . Nov. Dec.
Milx4mum " 20.9 21.2 27.6 | 31.7 |36.8 39.6 | 34.5 34.9 29.1 28.7 20.6 | 23.2
Minimm 13.2 12.3 18.6 | 20.6 | 23.8 23.2 23.8 21.2 16.3 1.4 4.3 |12.8
Average 17.% 17.6 | 22.2 | 24.1 |27.8 29.0 29.8 | 28.5 22.6 21.5 17.3 116.9

! Estimated # Record for January, February, March and April only.
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES
1940

Gravimetric Percentages of Dried Silt in the Rio Grande at San Marcial, New Mexico,
as Determined from Water Samples During 1940

The gravimetric percentagea of dry silt reported here were determined from water samples taken by the
Tnited States Sectlon of the International Boundary Commiseion in small necked bottles by lowering the open
bottle into the water at one or more verticals in the stream croes section, being careful to approach but
not to strike bottom, and thus to secure an integrated sample of the suspended silt at all depths. The
samples were analyzed at El Paso by the United States Section of the Commission by determining the eilt in
a single monthly composite sample which was composed by using from each dally sample an amount proportional
to the river flow at the time the sample was taken.

For visualization and comparison, the assumption is indulged here that 1,452 tons of silt would occupy
one acre foot in a reservoir bottom,which is equivalent to saying that one cubic foot of silt thus situated
would weigh 66.7 pounds. See Water Bulletin No. 7 for data showing the approximate weight per cublc foot
of ailt in Elephant Butte reservoir.

Tons of Suspended Silt Passing San Marcial in the Rio Grande — 1940

SUSPENDED SILT
Month T ¢ Wat N Acre-Feet at 1,452 Tons Per Acre Foot
on! ons o ater 5 -
Tons of Silt  |Percent by|  Total Period 1925 to 1940

Weight Acre-Feet Normal Maximum Minimum
Jan. k9,710,000 108,400 .218 Th.7 195.7 3744 27.8
Feb. 51,350,000 80,600 .157 55.5 282.3 1,027 23.3
Mar. 52,980,000 89,500 169 61.6 300.0 1,012 45.5
Apr. 2k,520,000 27,000 .110 18.6 774.6 3,780 18.6
May 54,750,000 137,400 .251 k.6 1,305.1 4,483 5.8
June 12,230,000 13,500 .110 9.3 1,226.3 9,322 2.4
July 26,970,000 693,100 2.57 477.3 1,135.1 6,672 0
fug. 52,570,000 1,493,000 2.84 1,028.2 1,997.8 11,710 83.4
Sept. 46,850,000 988,500 2.11 680.8 2,702.0 17,470 156.4
oct. 30,920,000 187,700 6071 129.3 739.8 6,520 o}
Nov. 37,460,000 164,100 438 113.0 126.3 301.2 7.2
Dec . 62,110,000 185,700 .299 127.9 163.9 3h6.4 30.3
Yearly| 502,420,000 4,168,500 .830 2,870.8 10,948.9 41,317.6 2,459.7
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES
1940 —— continued

Gravimetric Percentages of Dried Silt in the Rio Grande at Eagle Pass, Texas,
as Determined from Water Samples During 1940

The gravimetric percentages of dry silt reported here were determined by the United States Department
of Agriculture at Austin, Texas, from samples of Rio Grande water taken every day, except as noted below,
by the Mexican Section of the International Boundary Cormission. The samples were taken in small necked
bottles at three points at the surface of the stream, viz: At the mid-point, and at each side, one-sixth
of the width from the edge of the stream. Numerous experiments have shown that the mean of three samples
30 taken glves 0.908 of the mean suspended silt in the stream within reasonable limits of accuracy.

The daily figures below were computed in accordance with the foregoing.

For vieualization and comparison the assumption is indulged here that 1,452 tons of silt would occupy
one acre foot im a reservoir bottom, which 1s equivalent to saying that one cubic foot of 811t thus situ.
ated would weigh 66.7 pounds. On page 63 of Water Bulletin No.7 there is given some data showing the aver-
age density of Rio Grande silt in Elephant Butte reservoir.

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1] .o02 .003| 2 .003 059 | * .003 | * .030 [ .262 [ .k96 .23k " 001 .026 .007
2| .003 020} * .003 o2 |7 .003 {*.025 | % .295 (T .902 185 ® 002 |t .026 .009
3| .ook .026 003 .032 031 ,020 | * .328 | 1.309 | .207 002 18 L0262 .007
4| o007 | % .021 .00k | * 033 | *1.023 002 11 361 519 .230 .003 [* 025 .006
5 L006 | " .01k v .o04 077 |t .019 | .016 | & 394 524 213 .003 { ¥ .025 | ¥ .00k
6 006 | ® .o0g| ® .ook | * k0O |2 .019 L0530 |t .key 752 | 2 .kgo " 003 .025 .003
7| .008 .003| * .00k 087 019 | * .028 | .460 345 766 2 .002 .008 .003
8| .003 L00%| = ook | » .058 .019 | * .067 493 Log 305 002 {2 .029 |t .003
9l .012 .002] * .00k { % .030 | % .057 .107 | ¥ .ho3 .385 S757 .003 | B .050 |t .003

10 | .006 L0k | ¥ .00k L001 | .096 a9 |r o312 v 518 573 " ,002 | % .070 .003

11 000 .007] .00k .001 133 | * .166 222 651 .582 .001 .092 004

12| .001L | * .003 .021 000 1.001 | % .166 219 619 |t .398 " .002 075 .002

13 .001 .003 037 000 1.037 166 0Tk 397 216 T ,003 |2 L1131 .002

14 .001 .003| & .028 | & 000 1.203 |t .118 .082 a7 214 "o,003 " .152 % .001

15| 001 .ook| ¥ .016 .020 228 069 064 .289 135 2.379 91|z o001

16 000 266 .007 .015 | * .2u8 065 1" .059 |t .42 132 2.317 .210 .001

17 000 285 011 | # .015 | .267 073 | ® .055 537 075 2.111 | " .176 .003

18 |2 .001 .006 L014 .Obk 288 | v .084 .051 367 .079 11.536 b1 e 003

19 .001 L0021 & .01k .001 2365 094 L05% [ * M7l | U 046 * 961 .1k2 .003

20 .002 .06k .023 .01% 366 091 T o.031 |t o.522 .012 .964 | * .081 .003

21 000 | * .010 014 .018 331 1+ 085 .008 |t .57k .009 554 .060 .002

22 000 .009 .018 015 | ® 330 [ * .089 |t .01l 627 .007 .565 L110 | * .002

23 .001 .008 .003 .006 | .330 .051 .015 (629 | .00k o j 2077 .188

24 .001 .006| 2 .003 .01 I+ 229 | T L051 .00 .330 .003 RI-5% .Ohly .016

95| -001 .003 o8 | m 013 |t .126 117 .025 345 .009 592 .015 112

26 000 .003 090 |t o.o12 | To.02k 112 | .058 .280 .00k 060 .01k 006

27 000 | % .003 020 .012 | % .02k J1k2 092 | " .393 |t .003 062 .00k .00k

28 000 | & .003 .010 .031 .02k 163 103 .506 .003 .097 .006 .006

29 00C | ™ .003 .011 .020 080 |7 .196 .090 .283 .001 .101 | » .ook | ® .006

30 .001 .003 | * .022 029 t M o.229 | % .090 .278 .001 076 L00% {2 .00k

31 .001 " 003 .026 " 090 |t .256 " ,051 " .00k

Tons of Suspended Silt Passing Eagle Pass in the Rio Grande During 1940

SUSPENDED SILT
Month T ‘W R Acre-Feet at 1,452 Tons Per Acre Foot
t! t -
o ons of Water Tons of Silt Percen: by Total Period 1934 to 1940
Weight | Acre-Feet Averag Maxi i

Jan. 178,983,000 4,218.1 .002 2.9 2h.6 124h.0 1
Feb. 165,888,000 46,667.0 .028 32.1 11.8 32,1 2.6
Mar. 14k,369,000 21,688.0 .015 1.9 38.3 187.9 .7
Apr. 181,521,000 185,588.6 .102 127.8 36.0 127.8 3.0
May 274,195,800 932,887.1 340 642.5 b1k, 1,339.0 31.2
June 251,397,000 294,846.8 117 203.1 1,he2.7 3,821.0 2k.5
July 232,092,000 511,211.0 220 352.1 1,3e2.9 7,8%5.8 95.2
Aug. 370,656,000 1,755,689.0 A7k 1,209.2 9u5.3 2,013.0 217.8
Sept. 248,454,000 760,339.2 .306 523.6 3,075.3 6,098.0 60.7
Oct. 251,640,000 2,555,892.6 1.016 1,760.3 766.1 1,760.3 190.0
Nov. 165,807,000 116,952.0 071 80.5 97.4 204.9 4.3
Dec - 143,775,000 19,880.2 .01 13.7 18.7 8.1 1.1
Yearly 2,608,7717,800 7,205,859.6 276 k,962.7 8,17%.8 17,020.2 1,768.3

" Estimated. #* Partly Estimated.



WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES

1940 — continued

Gravimetric Percentages of Dried Silt in the Rio Alamo at Mier, Tamaulipas,

as Determined from Water Samples During 1940

The gravimetric percentages of dry silt reported here were determined by the Mexican Section of the
International Boundary Commission from 17 samples taken by that section during the year. The samples were
taken in small necked bottles at three points at the surface of the stream, viz: At the mid-point, and at
each side, one-sixth of the width from the edge of the stream. Numerous experiments have shown that the
mean of three samples so taken gives 0.908 of the mean suspended s1lt 1in the stream within reasonable
limits of accuracy. The daily figures below were made in accordance with the foregoing.

For visuallzation and comparison the assumption 1s indulged here that 1,452 tons of silt would occupy
one acre foot in a reservoir bottom, which is equivalent to saying that one cubic foot of silt thus situ-
ated would weigh 66.7 pounds. See Water Bulletin No. 7, page 63, for data as to the average density of Rio
Grande silt in Elephant Butte reservoir.

65

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

1 [ 0 [3} 0 5} 0 [ o 1.5708 5 [3} *0

2 [ 9 4 0 [} 0 0 0 7854 o} [ [}

8 [ 0 [3} [ o [ 0 o} o [} 0 0

4 o o [ o o} [ .2020 o 0 0 [} [}

5 0 0 0 0 0 0 .1720 ¢} o} 0 [ 0

6 0 0 0 0 0 0 0 0 0 0 0 0

7 [¢} ¢} 0 o s} o} [5} 0 711 [ ¢} 0

8 [¢} 0 0 0 ¢} 0 [} ¢} 1.4823 s} 0 o}

9 0 0 0 o 0 3} [4 0 .8605 0 0 0
10 0 0 0 [¢] 0 [¢] 0 0 4303 0 0 0
11 0 ¢} 0 [+ 0 4 (o} 0 0 0 0 0
12 o] 0 1] 0 0 0 0 0 0 0 0 ¢}
13 [ o} [} ¢} o [} o} 0 0 0 ¢} 0
14 0 4} 0 0 0 7825 o [} 0 [} o} 0
15 o o [0} 0 0 3912 ¢} 0 [ 9381 o} 0
16 [ 0 0 0 ) 0 1.4805 0 0 4692 0 0
17 0 0 0 [¢} 0 s} o 0 [} 0 0 s}
18 o} s} s} [ 0 0 0 1356 ¢} [} 3} 0
19 ¢} [} o} 0 0 0 o} .2716 [ 0 o} 0
20 o} 0 [ .6320 0 0 4066 0 0 0 0
21 o 0 7886 4] 0 0 0 L2711 0 0 0 4510
22 o 0 0 0 o] 0 [¢] L1356 0 0 0 3840
23 [¢] [¢] [¢] ] [¢] 0 [¢] [ o [0} [¢] 0488
24 [s} 0 7190 0 [ 5200 0 0 0 o} 0 s}
25 0 0 .3120 0 0 1.7400 0 0 0 .8810 0 0
26 3} s} o} s} ¢} 1.2500 3} s} s} 3890 0 [o}
27 [} [o] c 0 0 1.4380 o} o 0 o 0 o
28 0 0 s} [ 0 0 0 0 [o} [o} 0 o}
29 0 0 0 0 ¢} 0 [ 0 0 [ 0 o}
30 0 0 0 0 3299 0 0 .9050 [ ¢} 0 0
31 0 [} o} [ o 0 0 1.2379 o} o} 0 s}

Tons of Suspended Silt Passing Mier in the Rio Alamo During 1940

SUSPENDED SILT
Month T £ Wat A Acre-Feet at 1,452 Tons Per Acre Foot
L)
on ans of Water Tons of Silt Percent by Total Period 1934 to 1940°

Weight | A re Feet Averag v i
Jen. 640,000 3 0 0 3.1 21.8 0
Feb. 215,000 o] 0 0 .1 .6 0
Mar. 10,879,000 65,963.3 .6063 5.4 9.7 45,4 0
Apr. 117,000 [+] [¢] o 9.0 227.h 0
May 7,692,000 41,705.7 .5h22 28.7 5k.5 229.7 7.0
June 59,589,000 683,911.3 1.1477 471.0 85.4 471.0 [
July 8,360,000 59,936.9 7169 41.3 27.3 3.8 0
Aug. 26,380,000 206,353.5 7822 142.1 113.5 396.0 0
Sept. 45,06k ,000 526,890.6 1.1692 362.9 87.0 362.9 1.5
Oct. 19,780,000 132,240.0 6686 91.1 106.2 557.9 0
Nov. 797,000 o] 0 [¢] 1.8 5.2 0
Dec. 6,509,000 23,414.9 .3597 16.1 3.1 16.1 0
Yearly| 186,022,000 1,740,416.2 9356 | 1,198.6 540.7 1,198.6 154.5




WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES,
1940 — continued
Gravimetric Percentages of Dried Silt in the Rio Grande at Roma, Texas,
as Determined from Water Samples During 1940

The gravimetric percentages of dry silt reported here were determined by the United States Department
of Agriculture at Austin, Texas, from samples of Rio Grande water taken by the Mexican Section of the In-
ternational Boundary Commission. The samples. were taken in small necked bottles at three points at the
surface of the stresm, viz: At the mid-point, and at each side, one-sixth of the width from the edge of
the stream. Numerous experiments have shown that the mean of three samples so taken gives 0.908 of the
mean suspended silt in the stream within reasonable limits of accuracy.

The daily figures below were computed in accordance with the foregoing.

For visualization and comparison the assumption is indulged here that 1,452 tons of silt would occupy
one acre foot in a reservoir bottom, which is equivalent to saying that one cubic foot of silt thus situ-
ated would welgh 66.7 pounds. On page 63 of Water Bulletin No. 7, there is given some data showing the
average density of Rio Grande silt in Elephant Butte reservolr.

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1] .00 .003 001 .085 .0k 332 .658 .002 .68k .030 .120 .010
2 000 .003 000 .0b3 {*  .o3h .188 .276 .007 .515 .009 .088 .01k
8 .001 .003 .002 .032 019 126 226 .006 395 .01k .057 .011
4 .002 .003 .002 L031 | * 031 .09k .361 .006 |* .273 .008 .080 .010
5 .003 001 .00k .025 .022 .079 262 .010 .15 .003 .076 .010
6 .001 .007 003 .025 .002 .060 .239 .010 .107 .002 .058 .009
7 .001 .018 .007 .030 .009 |* .035 .206 .007 .128 066 .ohk .008
8 .003 .01k .006 .310 .007 024 .248 .012 W43k .066 .0h2 .001
9 .001 .015 .007 458 .024 .022 {* 252 .012 316 .018 .036 .003

10 000 .010 .019 394 .025 .020 .235 .060 428 .007 .032 .003

11| * 000 .051 .016 .25k .096 5h0 [* 348 [* 116 [* 519 [* .006 {* .029 .002

12 .003 .0bs5 .020 .196 126 .381 .182 .145 756 .003 .021 .001
13 .003 .022 .021 .102 165 .283 183 48k .835 .003 .016 .002

14 .006 0Lk .009 .062 143 569 .283 566 | 1.034 .002 .008 .003

15 .007 .011 .009 .050 162 .366 3k .15 922 738 .006 .006

16 .004 [* ,010 [* .015 .036 .068 629 .235 1.62k 612 522 067 .006

17 .00k .013 .006 045 L107 |+ 189 302 1.060 .31k .83k .080 .008

18 .003 .018 .008 {* .035 [* .088 265 .219 579 .310 72k e L037 .003

19 .013 .013 | * .01k .026 304 062 .107 .36k 271 .82k .008 [* .002

20 .006 .010 .012 019 719 075 070 [* .590 236 | 1.488 .008 .013

21 .001 .010 372 .018 .382 b2 .051 652 .163 2.026 .006 .185

22 001 .010 118 020 STk 320 .036 646 120 1.889 .008 255

23 .003 .015 593 .01k 356 194 034 .552 [+ .088 1.64% .007 .031

24 .002 .006 | * .h38 .018 377 .107 .02k 294 .066 1.383 .006 .010

25 .003 .009 1.140 .008 .890 .818 .019 431 .018 1.8%5 .057 .002

26 .002 009 794 .006 504 786 .00k .293 012 [* ,7ho * .059 .001

27 .003 .006 431 .009 .558 .327 .003 kg9 .010 565 .054 .003

28 .00L .009 525 .01k 52k |+ U319 .00k 526 .01} .566 .06 .003

29 .002 .003 .279 .01k L6 .109 .00k 6 .008 .e72 .050 .002

30 000 * 097 014 294 .095 .008 333 .006 212 .0l3 .001

31 .001 057 597 * 003 .738 .163 .003

Tons of Suspended Silt Passing Roma in the Rio Grande During 1940

SUSPENDED SILT
Month T W N Acre-Feet at 1,452 Tons Per Acre Foot
t t S -
on ons of Water Tons of Silt Percent by Total Period 1929 1940
Weight | Acre-Feet Normal Maximum Minimum

Jen. 182,142,000 4,698.1 .003 3.2 36.7 168.7 b
Feb. 170,343,000 21,332.9 .013 1.7 29.1 121.0 8
Mar. 443,151,000 2,650,397.6 598 1,825.3 191.0 1,825.3 1.3
Apr. 198,612,000 343,010.0 173 236.2 293.7 1,345.0 R
May 432,739,800 1,682,415.2 .389 1,158.7 1,107.2 2,47k.0 88.6
June 580,446,000 2,ks52,974.0 ez 1,689.4 1,345.9 7,216.0 52.7
July 353,889,000 947,536.0 .268 652.6 1,363.4 9,070.0 19.3
Aug. 473,229,000 2,655,829.2 561 1,829.1 1,174.8 3,251.2 113.2
Sept. Lk 987,000 2,021,3%9.0 R 1,392.1 4,296.4 17,998.0 k2.8
Oct. 516,483,000 4,780,446.9 .926 3,292.3 2,071.7 9,241.0 133.0
Nov. 188,730,000 81,487.0 .03 56.1 108.k4 293.0 4.8
Dec . 170,235,000 55,713.8 .033 38.4 64.6 319.0 1.0
Yearly 4,154,986,800 17,697,179.7 426 12,188.1 12,082.9 30,839.0 2,314.0

* Partly Estimated.

«
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES,
1940 — continued

Gravimetric Percentages of Dried Silt in the Rio San Juan at Santa Rosalia,

Tamaulipas, Mexico, as Determined from Water Samples During 1940

The gravimetric percentages of dry silt reported here were determined by the Mexican Section of the
International Boundary Commission from samples taken by that section about every third day except at times
of high flow when samples were taken more frequently. The samples were teken in small necked bottles at
three points at the surface of the stream, viz: At the mid-point, and at each side, one-sixth of the width
from the edge of the stream. Numerous experiments have shown that the mean of three samples so taken gives
0.908 of the mean suspended silt in the stream within reascnsble limits of accuracy. The daily figures be-
low were made in accordance with the foregolng.

For visuelization and comparison the assumption is indulged here that 1,452 tons of silt would occupy
one acre foot in a reservoir bottom, which is equivalent to saying that one cubic foot of silt thus situ-
ated would weigh 66.7 pounds. See Water Bulletin No. 7, page 63, for data as to the average density of
Rio Grande silt in Elephant Butte reservoir.

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 o} 0 o o o 0096 .0326 .0002 .0963 0001 .0908 [0}
2 0 [¢] 0 4] 0 L0067 L0245 o] .0418 o] L0616 0
8| o o o} o [ 0037 0164 [+ .0227 0 0323 | ©
4 [5} .0001 5} 3} 0 0026 0081 [ .0043 0 .0030 [ 0
5] o .0001 (] [ 0 .0015 .0090 3} 4621 [ .0028 | ©
6] o© .0001 [3) 0 0 .0013 .0097 o 9198 4] 0027 | ©
7] o o 0 0 [ .0010 .0072 o 1.3776 o 0023 | o
8| o 3} (] 0 ¢} .0008 .ook7 [} 1.8354 .0001 .0019s| ©
9] © o [ 5} s} 0006 .0030 s} 1.2345 o] .00k | O

10 [ s} 0 0 .1065 .0003 .0013 .0003 5568 [ .0012 | ©

11 0 1) [ o 0072 1737 .0012 0005 307k [} L0009 [ O

12 [} 0 [} (o] .0057 3472 .0010 .0008 .1959 0 .0006 | ©
13| o 0 [ 0 .00k2 1773 .0016 .0007 0843 0 L0002 [ O

14 0 -0001 0 o] .0037 .5194 .0022 .0006 .0663 ) .0001 0

15| © .0001 [¢} [ .0032 6853 .0029 .00k1 .0h82 .0001 s} [}

16| o [ 0 [ .0022 971 .0100 .0076 .0302 .0002 o 4}

17 0 0 0 [ .0012 3089 .0090 L0072 .0212 .0003 (o] 0

18 [+] 0] 0 0 -0012 .2koo .0081 .0069 .0l22 -0001 0 0

19 o 0 0 0 .0012 1710 0071 .0065 .0101 .0001 0 0

20 0 0 o} [} 7295 21021 .0058 {1.9187 .0080 [ 0 0

21 o 0 .0002 0 5466 L0541 L0045 {5.4576 0064 [¢} o} 3997

22 0 [¢] .0001 0 .2489 .0062 L0032 |3.1861 .00k5 0 o] ST99h

23| o 0 1174 ¢} 1316 0038 L0024 |1.0315 0030 o] 3} .1895

24 0 0 2347 0 L0143 .0013 .0016 3l 0023 .1856 o .13k2

25| O 0 .3520 0 .0095 |{1.8651 0014 2054 .0015 3712 o] .0789

26| o [ .0021 [ .00h7  |1.4237 .0012 0664 .0011 .1936 [ L0659

271 o 0 .0001 o} 006k 9575 .0010 0523 0006 1354 (] 0528

28 0 [} .0002 o .0082 Who13 .0009 .0382 .0005 0772 [} .0398

29 0 0 .0002 0 .0099 .0251 .0007 .0328 .0003 .hohg 0 .0356

30 0 .0001 [} .0112 .0217 .0005 .027h .0001 7326 3} L0314

31 o [o} .0126 .0003 .0220 3770 .0273

Tons of Suspended Silt Passing Santa Rosalia in Rio San Juan — 1940
SUSPENDED SILT
Month T 'f Wat . Acre-Feet at 1,452 Tons Per Acre Foot
on ons o ater hd n
Tons of Silt Percent by Total Period 1934 to 1940

Weight | acre Feet Averag v Mint
Jen. 10,322,000 0 0 0 5.8 26.9 0
Feb. 3,890,000 .8 T 0 3 1.8 o}
Mar. 22,990,000 53,234.0 2316 36.7 5.6 36.7 0
Apr. 3,087,000 0 o 0 7.0 43,5 0
May 60,541,000 211,243.3 .3489 145.5 311.9 1,062.0 1.6
June 245,113,000 2,417,731.0 5864 1,665.1 3344 1,665.1 [
July 54,967,000 6,293.9 L0114 4.3 169.5 857.8 -9
Aug. 104, 2k, 000 2,441,200.8 2.3418 1,681.3 1,525.9 8,932.0 -1
Sept. 2kl 941,000 2,173,596 .8 8874 1,497.0 7524 2,148.0 3.3
oct. 118,220,000 1%70,995.7 .3984 324.4 571.1 3,135-1 2.7
Nov.. 13,316,000 9,671.2 .0223 6.7 18.5 67.3 0
Dec. 99,506,000 380,046.0 .3819 261.7 50.3 261.7 0
Yearly| 1,011,137,000 8,164,013.5 .80k 5,622.7 3,752.7 9,395.5 2k6.6

T - Trace
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES —1940

The chemical analyses reported here were made by the United States Department of Agriculture at River-
eide, California, from composite water semples made up periodically from independent water samples. This
compositing and the determination of the specific electrical of the water asamples
was done by the United States Section of the International Boundary Commiseion.

Water samples from the stations at Eagle Pasa, Rio Selado and Rio San Juan were gathered by the Mexi-
can Section of the Commission, the others by the United States Seoction, except those for Caballo Dam and
Leasburg Dem. In these cases the data were furnished by the El Paso, Texas office of the United States
Bureau of Reclamation and the Riveralde, California laboratory office of the Department of Agriculture. The
composite samples were composed by taking from each ssmple an smount of water proportional to the acre
footage of river flow represented by that sample.

To convert "Milligram Equivalents™ to parts per million by weight, maltiply each ion by ite appropri-
gte conversion factor. These factors are: HCO3, 61; CL, 35.5; 80y, 48; Ce, 20; Mg, 12.16; Ra, 23; o5,
2.

Conductance, reported in the tables as (K x 10° at 25° C) , is a relative messure of the total salt
concentration in the water samples. (See Circuler No. 232 U. S. Dept. Agr., July 1932.) It 1s a definite
statement of an important physical property of the solution.

Deacriptions of the sampling stations will be found in the foreword 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 % | % o
Month | sum | Per | Dissolved | Kx105 | Boron N | € s
- s 1 [« N + SO, Cl NO
dos | At | Csoiae | @2 pom | o [ [ 0] | Me " | ko, . s
Water Samples from Rio Grande at San Marcial Station
Jan, 1 0.96 35,040 104 0.18 7.9 7 23 L1 1.74 5.14% 3,53 k.68 2.7 0.01
Feb. ig 0.88 33,180 96.6 | 0.18 | 8.0 | 48 | 23 3.78 1.47 L.80{ 3.30 .26 2.25| o.02
Mar. 31| 0.8k 32,680 91| 017 | 7.9 | 47 ] 21 3.63 1.35 L.hel 320 k.0 1.95| o.01
Apr. 30 | 0.90 16,200 103 0.2k | 8.3 |50 | 24 3.82 1.37 5.10{ 3.29 .48 2.50| o0.01
May 31 { 0.85 34,170 95.3 8.0 |50 | 23 3.h2 1.29 L76{ 2.99 4.he 2.25] 0.03
June 30| 0.96 8,620 104 8.3 {51 | 26 3.7 1.34 5.34] 3.2 L.52 2.69| 0.03
July 31 133 26,330 140 83 f o | 18 5.55 1.95 7.07] 3.01 8.89 2.67| 0.0k
Aug. 5| k2 54,810 17 8.3 { 4 | 18 5.85 2.03 7.8 2.76 9.8 2.77] o.0%
8ept. | 30| 1.12 38,530 16 0.20 | 7.5 1 45 | 15 5.07 1.55 5.31| 2.76 7.56 1.77] o0.02
Oct. 311 0.92 20,880 9.5 0.19 7.9 L6 19 k.12 1.44 k.72 3.23 5.03 1.92 0.02
Nov. 30 | 0.98 26,950 105 7.9 | 88 | 23 L.29 1.kg 5.26] 3.28 %.90 2.k0} o0.01
Dec. 30 0.87 39,670 96.3 0.20 7.8 L8 23 3.80 1.31 k.70 3.23 k.21 2.20 0.01
Moan © [§365 | 1.00 | 367,060 107.4 8.0 |48 | 21 k.25 1.53 5.28] 3.4 5.55 2.28| o0.02
[Period Average| 0.78 617,500 87.3 ¥ | 19 3.65 1.26 3.78] 2.83 4.28 1.63
Tons of oonstituents, 1940 k2,700 | 9,330 | 60,900 47,300 | 134,000 | 40,600
Aversge Tons Period 1933-1940 79,100 | 16,600 | 94,000| 92,000 | 223,000 | 62,500
Water Samples from Rio Grande at Caballo Dam
Jan, 4] 1.0 161 126 021 | 8.3 | 5% | 2 4.27 1.67 6.891 5.17 Lok 3.18| 0.0k
r::. 15 { 0.73 9,271 8.k | 0.6 | 8.0 | 48 | 22 3.06 1.29 3.98| 2.4 3.94 1.84 T
Mer. 31| 0.83 69,969 ok | 0.7 | 7.9 | 48 ] e7 3.57 1.38 b.so| 2.69 o7 2.56| o.02
fpr. 30 | 0.79 87,690 88.7) 0.7 | 8.2 } k6 | 20 3.46 1.37 3.27| 2.7k 4.50 1.79 T
May 31 0.83 75,945 90.0 0.18 8.2 k7 21 3.57 1.37 b.36 2.80 4.6 1.90 0.01
June 30 0.82 5480 91.7 0.16 8.3 47 21 3.63 1.21 k.27 2.80 b.55 1.95 0.01
July 31 0.83 107,070 90.0 0.14 8.2 K | 21 3.59 1.38 L2k 2.70 L.52 1.90 0.02
Ing. 31| 0.82 93,480 93| o7 | 81 |4 |2 3.38 1.39 h.23[  2.61 1.39 1.90 T
Sept. 30 0.8l 57,792 91.8 0.1k | 8.3 8 21 3.55 1.38 .53 2.76 4.5k 1.96 0.03
Oct. 8| 1.00 2, 17.0{ o.20 | 7.9 | by | 32 L.y 1.60 5.58| 3.1 475 3720 o.o1
Fov. 30 | 1.06 3,60k 123 o.22 | 7.9 | 49 | 3k 4.58 1.68 6.0u| 3.7 5.0k [%-N T
Dec. 1.03 86 115 019 | 7.9 |50 | e 71 1.28 5.99] b.kg bz 3.03| o0.03
Mean & |$275 | o.B2 601,388 90.9| 0.6 | 8.2 | 47 | 22 3.53 1.35 L31]  2.73 by 1.99] o.01
porioa Average| 0.77 +59)ioee 83.3 w | 18 357 1 3.86] 2.86] 49| 1.5k
Tons of Constitusnts, 1940 70,400 | 16,300 | 98,600| 81,500 | 212,200 | 70,200
Average Tons Period 1931-1940 74,600 | 16,300 | 92,400] 89,300 | 219,700 } 57,000
Water Samples from Rio Grande at Leasburg Dam
Jen. 1.71 3,330 209 0.28 g.o| 6u | s0 5.57 1.55{ 12.k{ L5 5.54 | 10.16f o.01
yoo. | ot o.ga 10,370 100 0.17 7.9 b5 | 25 4.3 1.39 y.52| 3.8 b6 2.56| o.02
Mar. | 31 0.89 64,150 102 0.20 8.0{ 45 | 27 k.22 1.39 h.60| 3.7 k.25 2.72| o0.02
apr. | 30 0.8k 86,540 93.2 | 0.15 8.0| 4 |2 3.73 1.41 Let| 2.8 k.55 1.95 T
May 31 0.88 74,750 95.2 | 0.17 8a|lw | 22 3.77 1.27 4.1} 2.90 4.65 2.00] o.01
June 30 0.84 90,200 gk 0.18 8.3 46 20 3.73 1.43 .36 2.90 L.62 1.90 0.01
ay | 3 0.86 | 103,540 93.3 | 0.16 8.11 L6 | 21 3.7h 1.36 4.36] =2.80 4.62 1.95| o0.03
mg. | 3 0.85 89,440 95.0 | o0.21 7.9 48 | 21 3.71 1.33 L.69] 2.99 4.58 2.00| 0.01
Sept. | 30 2.91 61,760 98.1| 0.9 8.3 U7 | 22 3.84 1.50 4.81] 2.96 4.87 2.6] 0.03
oot. | 31 1.19 10,710 138 0.20 7.7 | s& | 36 k.60 1.64 729 3.53 5.21 b.95| o0.01
Fov. | 30 1.22 5,380 132 0.23 7.9] 47 | 29 5.30 1.79 6.u1f  3.52 6.0 3.99f o0.01
Dec. 31 1.29 2,190 138 0.19 79| %6 26 5.83 1.94 6.74 3.7h 6.85 3.7 0.01
. 456 2.95 462 2.15| o.02
Mean & {335 0.87 | $602,360 96.7 | 0.18 8.1 ¥ | 22 3.83 1.39
fpertod Aver;tew o.gh | 617,539 89.3 45 | 20 3.86 1{332 98“‘:? 53}:;; 208222 711;3
Tons uf Constituents, 1940 71,990 | 15,05 ] Ructd edye e
Average Tona, Perlod 1931-1940 77,731 16,830 | 98,357| 90,73 ,185 1 69,
@ Weighted Mean *# Percent of Total Catlons

$ Total #*% Percent of Total Anions



WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE

AND TRIBUTARIES-—1940 — continued

No. Total Tons of Mean Mean Milligram Equivalents per Liter
of % | %
Month | ¢ Per Dissolved co
m- issoly Kx105 | Boron Najf C c 2
" a M Na + SO, o] NO
dls | 30 | saids  [@BoCepm | oon | |, ¢ HCO, ' :
Water Samples from Rio Grande at El Paso, Texas .
Jan. 5n| 1.87 20,009 206 0.29 | 8.2 | 56 | 35 6.65 2.61| 11.99] %.99 8.78 7.51| 0.01
Feb. 29 | 1.58 20,066 175 0.26 | 8.2 | 57T | 34 5.73 2.19{ 10.30| 4.37 7.52 6.20| o.01
Mar. 31 1.18 45,666 133 0.19 8.3 52 31 K17 1.80 7.11 3.71 5.69 %.30 0.01
Apr. 30 1.1k 65,892 128 0.21 8.3 51 29 L.62 .75 6.62 3.53 5.64 3.75 0.01
May 5nl 15 60,030 131 o.22 | 8.0 [ 52 | 29 L.43 1.88 6.96| 3.33 6.07 3.85| 0.03
June 30 | 112 76,496 122 0.18 | 8.3 | 52 | 28 L.32 1.53 6.27| 3.07 5.90 3..5|  o.01
July 31| 113 77,857 126 0.18 | 8.3 | 52 | 28 3.k8 1.77 6.67| 3.37 5.92 3.62| 0.03
Aug. 3] 1.16 70,760 131 0.26 | 83 |52 | 29 4.63 1.66 6.81| 3.h7 5.96 3.82| o0.01
Bept. | 30| 1.m 5,627 1k 7.7 § 53 | % .97 1.95 7.68| 3.73 6.60 h.39 T
Oct . 3| 1.66 31,540 182 032 | 7.9 | 57 | 3% 5.88 2.07| 10.36| k.39 7.87 6.1 T
Nov. 30 1.85 22,015 201 0.20 7.9 58 35 6.51 2.h4 12.38 k.90 8.77 7.50 0.01
Dec. 31 { 1.88 20,680 209 0.35 | 8.2 | 59 | 37 6.ko 2.50 | 12.76] k.95 8.77 8.05 T
Moan  [$366 | 1.25| ¢565,638 139 8.2 | 53 | 30 4.80 1.83 707 3.60 6.28 428 o.01
Period Average} 1.19 619,455 128 53 | 3 1.80 1.76 7.30] 3.69 5.97 4.26
Tons of Constituents 1940 59,379 | 13,737 | 106,086| 66,680 | 186,197 | 93,680
Average Tons Period 1931-1940 67,8981 15,083 | 118,568 78,270 | 202,646 | 106,756
Water Samples from Rio Grande at Fort Quitman, Texas
Jen. 8| 3.08 47,120 347 0.38 1 8.2 | 61 | 54 10.08 3.9% | 21.66] 4.89| 11.25| 218.95| 0.0k
Pob. 5| 3.16 33,500 359 0.3k | 8.2 | 61 | 57 10.13 3.97| =22.b0f hs7| 1221 20.7k| o0.02
Mer. 9| 3.3 21,680 381 0.33 | 83 | 63 | 59 10.21 Rub| ous8f boos| 1177 | e2.89| o0.01
Apr. 9 | L.ks 14,320 516 0.27 | 8.3 | 63 [ 65 12.88 6.24 | 33.21) 3.73{ 1k.s5| 3k.o5| o.01
May 81 3.7 19,430 399 ok | 81 | 62 | &1 10.48 468 | 2k.8L} 3.73 12.07 | 24.30] 0.03
June 9| 2.33 31, 266 8.3 | 60 | sk 7.37 2.93| 15.76f 3.32 8.99 | 14.35f 0.03
July 10| 2.57 28,010 300 8.3 | 62 | 58 8.12 3.0 18.53| 3.27 9.11| 17.k5) 0.0k
xg. 10 2.76 58,240 318 0.36 8.3 61 58 8.95 3.3 19.33 3.48 10.04 18.61 0.03
Sept. 8| 3.59 25,060 403 7.7 ] 63 | 62 10.70 444 | 25.45) 3.53| 12.14| 25.25) o0.01
Oct. 91 3.50 36,750 403 0391 7.9 { 63 | 61 10.83 4431 25.39) 3.74| 12.30| 2h.s9| o.01
Fov. 6| 3.26 32,930 365 032 { 7.9 | 62 | 57 10.39 h.08| 23.50f L.3k| 11.88| 21.65| o0.01
Dec. 81 3.37 33,430 380 037 { 8.1 | 62 | 58 10.7k k40| 2k.6s] k70| 12.05] 22.85| o.01
Mean © | 499 | 3.07| 382,260 351 8.2 | 62 | 58 9.70 3.95| 21.93] 3.95] 1m.01| =0.61] o.02
riod Averagel 2.74 83,718 307 62 | 58 8.77 3.54 | 20.08] 3.95 9.66 1 18.77
Tons of Conatituents 1940 32,870 | 8,080 | 85,270} 20,040 | 89,410 |123,560
Average Tons, Period 1931-1940 42,170 | 10,320 | 110,831] 28,430 | 111,393 | 159,791
Water Samples from Rio Grande at La Nutria Station
Jan. L 3.11 16,030 352 8.11 62 56 9.59 k.5 22.12 4,13 11.58 19.76 0.02
Pob. L| 3.06 33,050 3hg 0.37{ 8.0 6% | 57 8.9 3.79 | =22.68] 361 11.39| 2017 o0.01
Mar. 6| 2.8 20,610 325 o.k0| 8.0 65 | 58 7.79 3.71 | 21.21] 2.84] 10.61| 18.89 o.01
ipr. 7| 3.93 5,900 g osk| 83| 6 | & 12.39 5.37 | e7.751 2.90] 1s.8:1] e7.90| o0.00
May 9 2.11 14,900 247 0.29 7.9 61 54 6.79 2.6 1k.80 2.31 8.80 13.30 0.03
June 5| 1.7% 18, kko 200 8.3] 60 | W7 5.81 1.91 | 1.81| =2.91 7.58 9.38] 0.0k
July 7| 1.8 11,770 220 o.2s| 8.3 6 | 52 5.72 2.51 | 13a7{ =2.7b 7.5 11.22] o0.06
hug. 81| 0.98 27,340 115 83161 | ko 3.38 0.98 6.72{ 2.35 a1 4.h3] 011
Sept.
Oot.. u | 2.70 67,770 314 7.9} 65 | 60 8.49 3.00] 19.2k| =2.47] 10.08| 18.63] o.00
Nov. 51 3.39 34,520 377 7.9| 6% | 60 9.68 L.3o| ok.o8] 3.08] 12.50| 23.20 T
Dec. 51 3.12 32,b50 353 0.39] 7.9|65 | 59 8.81 3.51 | 23.28] 3.48] 11.30 | 21.25| o0.01
Mean 6 |71 ¢ | 2.37 313,180 ¢ [ 272 8.1 {63 |56 7.26 2.85 | 17.0k | 2.1 9.07 | 1518 | o.0%
[Period Average] 2.43 Lo1,240 279 61 57 7.80 3.10 17.17 3.01 9.16 15.83
Tons of constituents, 1940 26,150 | 6,230 | 70,430| 15,690 | 78,290 | 96,730
Average tons, period 1936-1940 36,900 8,91k | 93,288( 21,32k | 103,922 f132,612
Water Samples from Rio Grande at Upper Presidio Station
Jan. b 3.3 38,810 354 8.2| 62 | 56 9.55 4.16 | 22.53 3.78| 11.92| 20.01 0.01
Fob. 5 3.18] 31,800 363 o1l 7.9 68 | 58 9.31 L2 { 23.31 3350 11.9% | 21.30 0.01
Mar. 4 3.66 14,900 412 8.0 | 61 60 11.46 5.02 | 26.20 3.05 13.99 | 25.19 0.0
Apr. 3 L.23] 2,740 471 83|55 | 6 15.72 5.96 | 26.89 2.991 15.68| 29.95 0.01
May 5 3.30 4,690 368 81156 | s9 11.96 4.33 | 21.06 2.1 12.73 ] 22.15 0.03
June 4 1.3 10,430 128 8.1 | 48 [ W 5.45 1.11] 6.00 1.94 5.52 | h4.92 0.03
July L 1.31 6,730 154 83| 61 { 47 b3 1.90 | 9.3k 2.76 5.09 | 6.99 0.11
Aug. 4 1.24 39,560 148 o.22] 8.3159 | b7 L6 1.28 | 8. 2.4o 5.08 | 6.69 T
Sept.
oult"f 9 2.05| 47,410 24 7.9 59 57 7.33 2.k2 1 1k.00 2.42 7.73 ] 13.43 0.02
Nov. b 3.5 26,680 390 7.9 | 64 60 9.90 L.x8 | 25.60 3.03 13.12 | 24.15 T
Dec. 1 3.0 26,140 387 0.43 T.91 63 59 10.05 k.56 | 25.27 3.33 12.86 | 25.715 T
Total | 50 249,890
Mean 2.21) 254 8.1} 61 55 7.25 2.72 | 15.45 2.75 8.54 | 1k.00 0.0
a0 2.a1] 313,600

@ Welghted Mean
4 Total

** percent of Total Cations
#%% Percent of Total Anions
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE

WATER BULLETIN NUMBER 10 -- INTERNATIONAL BOUNDARY COMMISSION

AND TRIBUTARIES— 1940 — continued

No. Total Tons of Mean Mean Milligram Equivalents per Liter

of %
Month f g | Per | Disscived | Xx105 | Boron ke co,

- . Na| C | Na + SO Ci NO
ples é:;: Solids @25°C | p.p.m. PH | - M HCO, ¢ :
Water Samples from Rio Conchos near Ojinaga, Chihuahua
Jan. 4 0.81]  ko,k20 85.7 0.17 39 | 1k b .ol 1.k | 3.65 3.07 k.39 | 1.21 0.01
Feb. 5 0.76! 32,750 82.2 0.19 7.9 | 42 13 3.79 1.18 3.66 3.05 4,13 1.08 0.01
Mar. [ 0.80 g 87.9 7.9 1 4 |18 3.90 121} 3.8 2.79 57| 1.59 0.01
fpr. i 0.97] 12,510 106 0.26] 83|50 | 21 k.06 1.4 | 5.%0 2.89 5.66 | 2.25 0.01
»y 5 0.83| 26,730 89.3 8.0 | b | 17 4.01 0.96{ 3.88 2.26 5.181 1.50 0.03
June 3 0.78] 38,920 80.3 8.3 | 43 | 14 3.72 0.98 | 3.52 2.51 Whe ] 1.7 0.01
Fuly k] ool k810 6.8 g3]u |2 3.01| o0.78| 269 2.61] 289{ o075 o0.03
Aug. 5 0.4} 45,230 53.5 0.13] 8313 |1 2.75 0.70 | 2.01 2.k0 2.32 | 0.60 0.0%
Sept.
ch. 10 0.54 58,860 58.5 7.9{ 42 | 16 2.70 0.73 | 2.5 2.32 2.459 | 0.91 0.03
Fov 3 0.83] 25,070 89.2 7.9f 4 | 15 4.2 1.1 3.9 2.88 5.00 | 1.35 T
Dec. L 0.95 22,610 10k .24 8.0| 48 17 L.29 1.33 L.84 3.08 5.58 1.75 T
Total | 51 373,320
Moan 0.68} 72.6 ¥ | 15 3.39 0.95| 3.12 2.61 3.60] 1.06 0.02
Average
1935-1940 0.56] 524,570
Water Samples from Pecos River Station
Jen. 3 5.47 94,080 593 8.2 | 59 61 1k.49 11.30 | 37.35 2.92 21.73 37.80 0.02
Peb. 31 5.2% 88,030 572 8.0| 55 | &1 13.77| 10.53| 35.65 2.8k} =20.3h| 36.25] o0.01
Mer. 5| 5.9 95, 6h9 oho| 7.9|] 6L | 63 k35| 12.27 | k2.13 2.38| 22.99| k2.75|] o0.01
Apr. 41 koo 65,660 557 0.36] 8.0| 63 | 63 11.65 9.1 | 35.24 1.96| 18.86| 36.25| o.04
May 8 2.2k 49,730 265 0.21 79| 59 60 6.02 4,71} 15.32 1.96 8.29 15.55 0.06
June 7] 1.96 70,360 228 0.18} 8.3 57 | 59 5.67 3.74 | 12.69 1.89 7.29{ 13.03| 0.0k
July vl 3.3 57,960 369 0.20] 8.3] 59 | 60 8.71 6.55 | 21.83 2.55| 12.s0] 22.71] o.04
Ang. 9 3.67 78,170 k15 0.26 8.3} 59 60 9.71 7.65 | 2k.78 2.50 14,39 25.40 0.04
Sept. | 14| 3.11 43,850 3k o.25| 7.5)57 | 57 8.55 6.43 19.93 251 1245 20.10f 0.02
Oct. 17 | boob 70,380 L73 0.33] 7.8]| 60 | 61 10.82 8.62 | 29.10 2.k2| 16.49] 29.69] o0.03
Nov. 1% | 403 4,960 438 0.26] 7.9|5 | & 10.56 8.18{ 27.63 2.62| 15.58| 28.15{ 0.03
Dec. 16 5.56 97,300 588 0.36 75| 62 6h 13.18 10.93 | 39.80 2.73 20.26 Lo.50 0.02
Total | 104 886,280
Mean 3.90 k32 8.0 60 61 10.09 7.90 | 26.73 2.39 1h.97 27.26 0.03
Average
1935-1540 3.21 |1,043,010
Water Samples from Rio Grande at Eagle Pasa Station
Jen. 9 [ 14 185,400 160 0.20 8.2 50 | bk 5.29 2.81 | 8.2 3.22 5.79 6.96] 0.03
Fob. 71 1.2 173,060 163 0.17 8.0 5 [ Us 5.19 2.77 | 8.kk 3.10 5.73 7.32] 0.03
Mar. 5| 137 145,300 16k 0.20 7.9{ 52 { &7 .88 2.94 | 8.60 2.89 5.66 7.53] 0.0k
Apr. 9| 0.98 130,680 19 0.16 8.3 48 | 45 3.97 2.18| 5.61 2.70 3.69 5.20f 0.06
May 7 0.78 157,120 91.4 0.15 8.cf b3 | 3k 3.61 1.53| 3.35 2.46 3.30 3.00] o.11
June 5 | 0.66 121,850 8o.k4 831 k2 | 36 5.22 135 3.36 2.35 2.63 2.82| 0.06
July 6| o.90 153,450 101 82| s | 32 b3 150 | kg 2.81 3.89 3.22| 0.06
hug. 7 0.69 187,880 8o.71 0.09 8.31 15 33 3.35 0.99 3.53 2.%0 2.77 2.57 0.0
Sept. 61 o7k 135,050 79.8 7.6| % | 29 3.68 1.1k ] 3.27 2.81 2.82 2.27] o.o4
Oct. L | od87 160,830 100 7.9| 4 | 35 ka2 1471 kst 2.73 3.62 3.48|  0.06
Fov. 3] 1.05 127,900 126 79150 {1 L3 1.86] 6.26 2.78 k.46 5.15| o.ok
Dec. 5 1.4y 152,090 171 0.19 7.9] 53 48 5.08 2.87 8.82 3.03 5.60 8.10 0.03
Total | 73 1,830,650
Mean 0.96 111 8.1] 47 | 39 4.10 1.781 5.21 2.72 3.88 L.29] o0.05
Average
1935-19%0 0.85 2,505,650
Water Samples from Rio Salado Station

Jen. 6] O 0
Feb. 8| o 0
¥ar. 6 | 0.k 42,130 53.5 7.9] 3 ] 25 2.71 0.83| 1.75 1.88 2.1 1.18| o0.03
fpr. L1 033 459 ko.}k 8.0 3 | 18 2.19 0.51 | 1.15 1.97 1.13 0.70] o0.06
May | o.68 9,030 77-8 0.22{ 8.0| ko | 30 3.28 1.24 | 3.06 191 3.35 2.25] 0.06
June 13 0.k2 19,360 43.0 0.13 8.0 33 2l 2.4 0.58 1.52 1.69 1.83 1.11 0.0k
July 6| 0.39 3,830 %5.8 8.0 31 | 20 2.58 0.5k | 1.ho 1.89 1.56 0.86] o.0k
Mug. 5 | ods 18,190 52.7 79137 | 26 2.52 0.68 ] 1.84 1.58 2.09 1.31| o.ou
Sept . 81 0.43 21,070 k6.9 7503 |18 2.68 0.55 | 1.h9 1.8 1.91 0.81] o.02
Oct. 8 0.50 17,360 59.4 7.81 35 23 3.0k 0.77 2.08 1.72 2.70 1.31 0.02
Nov. 5 0.kt gal Skl 7.7 | 34 19 2.83 0.71 1.82 1.77 2.51 1.00 0.03
Dec. L oy 1,2k0 56.4 7.8 3 | 19 2.82 0.70 ] 1.80 2.02 2.29 1.00f o©.02
Total | 73 133,553
Moan 0.45 53.1 7.8 34 | 23 2.70 o.721 1.77 1.79 2,14 2.7
Average
1935-1940 0.99 | 253,410

€ No flow in the river during January and February.
#% Percent of Total Cations
##% Percent of Total Anlons




WATER BULLETIN NUMBER 10 -— INTERNATIONAL BOUNDARY COMMISSION

CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES— 1940—continued

No. Total Tons of Mean Mean Milligram Equivalents per Liter
of
Month | om | Pet | pigsaived | Kx105 | Boron I <o,
- : Ne| O] ca M N s0 a | no
dos | foop | sois @z  pom | M | ©0M]k, | ™ :
Water Samples from Rio San Juan Station
Jan. 5] 088 6,670 89.5 8.00 28 | 1% 4,57 228 2.73 2.72 5.34 1.36] o0.03
Feb. L1 096 2,740 9.8 0.16| 7.9 3 | 16 L.73 2.55 | 3.3 2.59 6.06 1.69] 0.03
Mer. & | 0.9% 15,880 102 79|38 | 19 k30| 2.27| k0B 2.13 6.23 2.00| o.02
Apr. 31 1.9 2,700 126 o.28| 8.2| ks | 2 k] 256 | 5.50 2.35 7.32 3.0 0.03
May 8 1.19 52,920 135 0.33 7.8 52 25 L.13 2.37 6.91 1.87 6.78 k.65 0.03
June 7| o8| 86,50 55.2 8338 | 22 2.71 0.68| =2.07 1.99 2.19 1.7 o.0b
July 4| 0.63 25,440 €1.5 oar| 80| 3 | 18 3.60 1ak| 2.6 2.15 3.23 1.21{ 0.0k
ug. 7| 0.66 50,540 71k 83| 2 | 15 kg 1.08] 2.00 2.35 3.83 1.06] 0.0k
Sept.. 17 0.50 89,950 54.1 0.10 7-5] 23 10 3.38 0.75 1.23 2.04 2.70 0.56 0.0k
oct. 6| 0.5 46,500 60.0 7.8 b0 | 2 2.67 0.86| 2.37 1.72 2.63 18] c.03
Nov. y | oo 12,730 148 79|27 | 3 2.58 0.95| 1.32 1.92 2.09 0.60] o0.03
Dec. 5] o.do 29,2k0 45.9 7.7 28 | 16 2.0 0.76 | 1.26 1.72 1.99 0.60| o©.03
Total | 6b 422,160
Moan 0.57 63.1 7.9 3% | 1 3.19 0.97| 2.15 1.99 3.00 1.20] o©.04
Average
1935-1940 0.63| 513,940
Water Samples from Rio Grande at Rio Grande City
Jan. 4 1.31 196,500 151 8.0 | 51 Ly 4.81 2.80 7.82 2.87 5-57 6.55 0.0b
Feb. 5| 130 174,200 157 0.16 7.9 |52 | b5 b7h 2.6 | 8.06 | 2.7 | 5.82 6.96 | 0.03
Mer. 6| o7 296,740 89.7 7915 |\ 2.99 1.37| bk.32 | 1.98 3.05 3.48 | o.0b
for. 6| o.78 120,120 95.3 8.3 | k7 | ke 3.39 1ho| b2 | 2.30 2.95 3.80 | 0.06
May 61 om 256,510 83.2| 0.3 8.0 | b3 | 37 3.21 145 | 350 | 2.46 2.86 3.10 { o.o04
June 8 | o4 | 288,200 52.5| 0.13 8.3 | 30 | 24 2.52 0.57 | 2.00 | 1.94 1.83 1.22 | o.0k
July 51 0.71 243,530 85| o1 | 8A| k5 | 37 3.38 1.08 | 3.0 2.30 2.80 2.9k | 0.11
g, 7] 056 233,520 64.8 8.3] k0 | 28 2.90 0.85 | 25535 | 2.20 2.35 1.76 | 0.0k
Sept. 6 0.52 271,440 55.9f 0.11 751 3 2h 3.05 0.80 2.04 2.30 2.12 1.41 0.0k
oct. | 22 | 0.52 244,920 61.9| 0.15 7.8 b | 27 2.7 | o0.79] 2.67 | 2.17 2.27 1.62 | 0.03
Fov. 15 | 0.9k 173,500 109 0.17 7.9 %8 | 39 .07 1.67] 5.25 | 2.7 .05 k.25 | 0.03
Dec. 13 | 0.97 208,550 11b 1.9] 5 |1 3.88 1.72| 5.66 | 2.27 k.23 k.60 | 0.02
Total | 101 2,707,930
Mean 0.68 79.1 8.01 4 35 3.18 1.15 3.50 2.22 2.82 2.70 0.04
Average
193530k | 0-76 | 3,513,880
North Floodway Near Sebastian, Texas
Oct.
| Nov. H 6 l 1.55| $- 7,430 176 [ 0.66 l I 56 ] 46 l b.9h I 2.82| 9.77 3.23' 6.15 I 7.85 l 0.01]
Dac
Water Samples from Rio Grande at Lower Brownsville Station
[Fe>. [ 21 | 1.39 156 8.2 5.05 | 2.6 7.73] 3.285] 5.58| 6.66] 0.03
Mar. 15 1.42] 164 8.3 5.60 3.07 8.19 3.91 5.7% 7-12 0.03
Apr.
May } 5 0.74] 86.9 8.2 3.32 1.65 3.70 2.89 2. 3.10| o.04
June
July
g:gt 7 0.8l 97.2 8.3 3.80 1.31 k.28 2.30 3.57 3.32 0.03
oot. | 13 0.72 g2.5] 0.15 7.8 3.64 1.32 3.60] 2.68] 2.87 2.63] 0.03
SALTY WATER AND LOW RIO GRANDE FLOW
Rio (IS'rande Rio Grande M“.‘“‘é“" . Rio (:trande Rio (:"rande Farm 7% Rio (ir:nde
Rio Grande at 1 Mile South | Hidalgo | Mercedes | Miles North | gy 1 g,
Dute | Rie vemge | City | Mission Pump | © ¢\ ion Bridge Bridge | of Mercedes | Tpe Flow ot
1940 City Te T T To T il
Second Feet [ x 101 b K x 101 ot [ x 101 v K x 100 or K x 107 Ton® e x 10§ Tomt o« 10 puy | orownsrile
@25C| Acre [@25°C| Agre [@25°C Acve [@25°C. Acre [@25°C| acre (@25°C) Aot |@25°C Acre
Foot Foot Foot Foot Foot Foot Foot
March w2 | 12| 1 | 1
1 1,970 171 | 1] 170 | 180 150 | 1.30 120
2 2,000 152 | 132 89.5
3 1,970 155 | 1.34 61.5
L 1,880 158 1.% 17.2
5 1,810 159 1 1. -0
6 1,740 174 | 1. 161 | 1.39 2.0
7 1,700 175 | 1.50 1.0
8 1,830 164 | 1.h2 1.0
1,890 177 | 1.46 165 1.43 [
10 1,910 158 | 2.37 o
11 1,870 172 | 1.2 164 [ 1.42 0
12 1,810 172 | 1.2 162 | 1.0 o
13 1,830 171 1.1]:1 155 1~)1£ g-g
10 1,810 LA EREN 1. we | 1ag) 55 | 13 .
15 1o | 168 | 139 16| 157 10 | 1a0] 18 | s 22 | 1k 57
16 1,900 60| 1.32 157 | 1.36 4.0
7 1780 6o | 116 264
18 1,720 169 | 1.39 185 | 1.58 2L
19 1,660 7k | 151 Lo8
20 1,670 159 | 1.31 838

-

Celculated by weighted monthlies.
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ELECTRICAL CONDUCTANCE OF WATER SAMPLES

San Marcial Station — 1940

Date Kx10% Date Kx10% Date Kxl0s Dats Kx10% Date Kxi0$ Date K105 Kx10% 5

@' @25°C @25°C @25%C @25°C @25°C Date @B°C D (;IZ;?’C Date gg?::

Jan. 1 101 Feb. 11 974 Mar. 23 97.0 30125 June 13 1k3 July 2% 9 | Sept.
2 106 12 gk 2h 972 ey L9 )3 137 ad 25 1529 > H ﬁi Ot i‘s‘ )ﬁ'o ror- 2: 1355
3 108 13 96k 25 95.5 5 1y 15 1% 26 105 5 13 16 98.2 26 101
L 106 .7 26 97.3 6 12h 16 13 27 131 6 130 17 979 er 95,
5 103 15 9.3 27 97.3 7 1k 17 108 28 125 7 10 18 106 28 1k
6 100 16 92.8 28 gh.g 8 158 1B 9.0 29 b2 8 1o 19 107 23 110
7 9.2 17 %3 29 9.1 9 135 13 101 30 193 9 1ko 20 112 30 105
8 9.6 1B 92.0 30 90.1 1 17 20 108 31 161 0 133 21 110 | Dec 1 105
9 Gh. 1 9.8 31 9.7 1 16 21 125 |aug. 1 16 10 109 2 10k T2
10 9.2 20 93.21 Apr. 1 92.2 12 106 22 120 2 17k 12 155 23 113 3 98.5
1 9.8 21 93.2 2 9.3 13 10k 23 122 3 164 135 146 2h 110 4 99:1.
12 58.9 2 9.0 3 92.6 105 2k 137 4209 pUSS LS 25 100 5 101
13 102 23 93.0 Lo 15 10 25 109 5 e 15 128 26 9h.k 6 9
1 0e 26 93.8 5 952 16 99.7 26 97.2 6 Lo 16 123 27 96.3 7 103
15 105 25 92.3 6 9 17 953 27 953 7 110 17 12h 28 95.8 9 995
16 131 26 92.8 7 9 18 100 28 116 8 97.8 18 9.2 29 100 10 9h'o
17 k.o 27 0.6 8 o1 19 1e2 29 115 9 99.3 19 S1.a 30 92.7 un 98
18 k.2 28 92.6 9 95.1 20 102 30 132 10 17 20 94.7 3 874 12 93.1
19 11 29 919 1 98.1 21 103 |y 1122 1u o3 21 97.0 [Fov. 1 90.2 13 %3
20 129 Mar. 1 92,3 1@ 96.6 22 a7.2 2 121 12 Lk 22 103 2 90.7 1k 9.0
21 123 2 508 12 9.5 23 8.6 3 9.0 By 23 101 3 983 15 ko
22 114 3 932 13 126 2 102 [ 3 W a2 24 105 i .0 16 105
23 113 1 93.3 1 126 25 778 5 110 15 121 25 122 5 96:1 17 93.3
ok 11k 5 9.8 15 125 26 79.9 6 137 16 17 26 99.5 6 106 18 93k
25 114 6 96.6 16 143 27 886 7 120 17 12 27 101 7 105 19 92.1
26 106 7 816 17 16 28  76.0 8 1071 18 12h 28 .2 8 37.1 20 93'1
27 98.5 8 67 18 16 25 177 9 108 9 15 29 kg 9 11 21 96.8
28 98.5 s 88.8 15 104 0 79.6 10 17 20 128 30 97.8 10 13 22 91.8
29 516 10 8.0 20 104 3 8.9 u ub 21 12h Joet. 1 9.9 1 123 25 g3,
30 90.0 . 87.6 21 105 June 1 848 12 13 22 114 2 9l 12 128 2 93.8
31 93.0 12 8.0 22 103 2 846 13133 23 138 3 95.3 13 123 25 93.6

Fen. 1 93.8 13 8.8 23 1ok 3 89.1 JUSS L) 2h 137 b 10h 1 122 26 93.6
2 9.8 A 861 2k 112 k90,0 15 136 25 131 5 106 15 106 27 95.6
3 929 5 87l 25 105 5 87 16 121 26 6 101 16 118 8 92.6
13 16 83.7 26 105 6 93.2 17 16 27 182 7 97.1 17 116 29 92.3
5 17 873 27 93.0 7 108 18 et 28 187 8 96.9 18 119 30 96.8
6 18 87.2 28 100 8 905 19 12k 29 1M 9 98.7 19 123 31957
7 19 8.4 29 100 9 138 20 12h 30 m 10 9. 20 125
8 20 88.8 30 105 0 133 21 12k 31133 11 101 21 18
9 21 88| may 1 127 n 136 22 125 | sept. 1 12 100 22 109
10 2 9.7 2 125 2 1 23 9.1 2 137 13 99.0 23 111

El Paso Station — 1940

Jan. 1 199 Feb. 11 216 Mar. 23 131 May 3 133 June 13 121 July 23 122 Sept. 2 130 Oct. 13 184 Tov. 23
2 199 12 216 24 1e7 b 139 1 120 2k 12k 3 130 184 2k 210
3 199 13 218 25 121 5 13k 15 126 25 126 i 13 15 191 25
4 206 14 216 26 128 6 131 16 128 26 126 5 136 16 182 26 210
5 202 15 171 27 130 7 133 17 127 27 13 6 1k 17 187 27 193
6 195 16 162 28 130 8 17 18 126 28 130 7 k3 18 19k 28 202
7 203 17 159 29 136 9 129 19 a7 29 125 8 153 19 198 29 150
8 203 18 1b8 30 1b2 1 151 20 130 30 w22 9 14 20 198 30 199
9 203 19 1359 31 146 1 123 21 129 3 1o 10 143 21 199 Dec. 1 205
10 20k 20 132 Apr. 1 130 12 135 22 13k g, 1 109 1 139 2 197 2 159
1 20k 21 131 2 13 13 131 23 12k 2 12 12 1hk 23 196 3 202
12 20k 22 133 3 125 14 130 23 117 3 129 13 146 24 198 4 208
13 205 23 152 4 122 15 129 24 111 4 128 1% 147 25 199 5 206
1h 212 2k 173 5 125 16 131 25 13 5 126 15 146 26 203 6 210
15 206 25 178 6 121 17 136 26 11 6 127 16 143 27 203 7 213
6 207 26 185 7 127 18 129 27 120 7 129 17 14k 28 202 8 212
17 207 27 19k 8 lok 19 131 28 122 8 1 18 14 29 203 9 212
18 207 28 197 9 123 20 130 29 129 9 125 19 146 30 181 10 211
19 213 2 200 10 126 21 126 30 120 10 136 20 146 31 190 11 209
20 210 Mar. 1 201 1 13 2 127 July 1 125 1136 21 139 Nov. 1 196 12 209
21 210 2 211 12 12k 25 131 2 13k 12 1e0 22 131 2 195 13 212
22 210 5 208 13 126 24 129 3 128 13 126 23 133 3 197 1 211
23 209 4 180 W 12k 25 129 Loz 1 125 24 1k2 5 202 15 212
2h 209 5 1b0 15 125 26 131 5 123 15 130 25 152 5 203 16 208
25 206 6 141 16 12k 27 133 6 129 16 134 26 158 6 202 17 211
26 207 7 140 17 125 28 134 7 125 17 ko 27 172 7 206 18 211
27 209 8 133 18 126 126 8 126 18 23 28 172 8 203 19 211
28 210 9 138 19 127 30 127 9 133 19 140 29 172 5 202 20 212
29 212 10 133 20 127 3 122 0 132 20 133 30 175 10 206 21 212
30 213 1 128 21 127 June 1 133 u 13 21 127 oct. 1 162 1 206 2 P12
3 215 L 12 2 126 2 126 12 127 22 2 157 12 205 25 214

Feb. 1 215 13 128 23 125 3 125 13 125 23 136 3 16 13 209 2k 213
2 213 131 2k 123 4 126 1% 133 2k b0 boako 14 208 23 213
3 206 15 130 25 121 5 123 15 128 25 136 5 168 15 208 26 212
o1 16 125 26 129 6 120 16 127 26 131 6 175 16 212 27 213
5 21 17 127 27 126 7 11 17 27 27 126 7 18k 17 207 28 210
& 204 8 123 28 130 8 116 18 125 28 126 8 18 18 206 29 215
7 215 13 123 29 127 9 115 19 123 29 132 9 189 19 206 30 213
8 217 20 127 30 129 10 115 20 122 30 135 10 193 20 208 31 213
9 21k 21 127 May 1 123 1 19 21 120 31 13k 11 202 2l 209
10 215 22 126 2 124 12 122 22 120 Sept. 1 135 12 195 22 208

Fort Quitman Station — 1940

Jan. 2 330 |®ed. 20 30 |Apr. 2 646 | Mey 11 451 | June 18 321 | July 2% 271 | Aug. 28 32 [ Oot. 5 k01 | Mov. 13 koo
6 341 28 332 [ 13 376 22 W31 27 463 31 35k 9 7 20 371
9 3ih Mar. 3 381 9 6k 18 kse 24 186 31 18 Sept. & 353 12 360 27 361
13 32 5 387 13 701 21 377 27 2 Aug. 3 243 T 515 16 37k Dec. 4 386
16 310 9 372 16 679 25 331 quly 1 150 7 318 n o 19 385 T 368
23 3 2 Bk 20 436 28 18 3 367 0 330 W 655 25 392 u 39
27 32 16 369 23 463 June 1 759 6 k79 1 290 18 k93 26 432 w37
30 357 1 201 27 h2l L 758 10 683 17 3B 21 592 30 396 18 3ok

Fob. 6 378 25 b3 . 30 375 8 632 13 6% 21 &5 25 361 | Nov. ‘2 37% 21 30h
13 381 26 9 May b k&2 10 520 17 70L 24 520 28 505 5 380 28 Loy
18 b1 30 529 7 W11 B 35k 20 L8O 28 31 | oet. 2 565 9 357 30 387

La Nutria Station — 1940

Jan. T 3% Teb. 2b 30 Apr. 3 ko5 My 9 81.6 | Jwne & 352 July 16 302 Aug. 24 261 Sept. 2h Nov. 1
20 364 Mar. 2 318 9 393 533 16 10 23 B6.2 26 6 Oct. 5 Lk 16 369
24 36 L 3u6 13 ko3 20 388 26 18 3 297 23 9.5 9 571 19 384
27 353 9 3N 19 465 21 320 27 198 Aug. b 137 Sept. 7 331 15 2k Dec. 3 3kk

reb., b 347 1B 367 23 L57 23 o |y 1 o2 13 1k 7330 1 3kl b3y
10 342 18 378 30 sk 2h 1B 2 13 o 35.6 W 396 29 393 9 3k
17 366 26 180 wy b 183 28 331 9 304 20 5h.7 17 k9 Fov. 2 L4lo 24 353
17 3 apr. 2 39 1 81.0 | June 2 203 16 310 2k 205 18 b57 5 ko3 28 L2

Upper Presidio Station — 1940

Jan. 50 Feb. 15 378 Mer. 31 L1 My 20 202 June 27 143 Aug. 15 197 Sept. 26 ko1 Wov. T W13 Dec. 22 k03
5 e 2 35 | ke b ks 25 ko |y s 30 25 B oot 3 5% w37 27 10
23 37k 29 310 18 510 30 295 1 319 29 96.9 10 500 21 18
25 3%5h ¥ar. 7 380 25 Shb June 6 95.2 18 57.7 | sept. 5 133 17 286 28 393

Feb. 2 357 W k33 My 2 58 13 356 25 370 12 3% 24 370 | Dec. B 377
5 369 21 451 9 5% 20 Bl.1 ) Aug. B 9T.H 19 388 31 ko 12 383
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|
ELECTRICAL CONDUCTANCE OF WATER SAMPLES
Rio Conchos near Ojinags, Chihuahua — 1940
Kal05 Kx10% Date K105 Dete Kx105 Date Kx105 Date Kzl Date Kxi03 Date Kx105
Do MR Ot de| P e @Bic @BC aBec axe 250 @xsic
; . . Feb. 9 [ Mar. 31 859 9 62.2 [ June 20 39.9 | sept. 16 82.6] Oct. 17 49.3| Dec. 5 99.3
! n 12 S’;Z © 212 g-g Apr. b 939 s 17 100 27 k0.9 e 96.3 29 B1.0 12 10k
2 8.5 29 7189 6 12 23 9.6 | July b 62.8 0 9.7 3 92.8 19 101
5 9.6 | Mar. 7 80.6 25 107 31 93.9 n 68.7 | Oect. 3 106 Wov. 7 83.9 21 103
Feb. 2 8h1 17 92.6 30 103 June 6 96.8 18 79.5 0 13 1 88.8
8 B0.6 21 93.7 | my ? 107 13 88.2 25 3 W .6 21 91.3
"~ Pecos River Station — 1940
Jan. 13 592 Apr. 6 588 June 1 k26 Aug. 3 M0 Sept. 9 252 Oot. 3 3 Oct. 25 856 Rov. 18 556 Dec. 13 602
21 6 13 634 8 hob 7 1 5 30 27 396 20 550 15 609
21 605 20 530 15 b9 T B3 %9 7 36 29 hoy 23 ke 1B 620
Feb. 3 566 o7 W 2 338 o 272 15 3% 9 33 31 366 25 55 19 &1
10 516 My b 366 2k 307 17 17 3 1 367 Yov. 2 297 27 ST 21 642
B 17 857 9 2w 25 136 o2k 546 365 1 398 ko 31h 29 545 23 G2
~ 2h 62 n s 29 138 27 Mg 21 3 15 38 6 317 Dec. 1 573 25 650
Mer. 2 633 18 W3h 29 u7 29 % 23 380 17 8 302 3 51 271 65k
9 65 19 429 [Jy & 36 3 323 25 32 19 b3 10 304 5 59 29 559
18 &hs 2 9Lk 13 362 Sept. 2 326 27 361 21 503 12 ke 7 599 31 638
25 66k 23 269 20 338 B b8 29 329 23 1 b33y 9 5%
»  én 25 198 o7 hok 7 289 Oct. 1 335 2 939 16 565 1 5%
Eagle Pass Station — 1940
Jan. 3 L7 Peb. 8 18 Mar. 16 163 Mpr. 22 136 Moy 31 108 July 20 96.21 Aug. 3.61 Oct. 22 2| Dec. 31 181
5 159 10 1 22 157 128 June 4 138 2 9%5.9 s:gv. 52 '7{1.5 28 1?2 e 3
8 156 1@ s 29 150 30 125 0 by 29 108 n 7LA| mov. 26 109
2 1% 7 ik | ar. 2 X My 8 120 5 93.2| Ag. &k 50.8 16 . 19 13b
15 16 1 195 6 67.6 1 8.3 17 123 9 107 21 87.0 25 159
20 166 2 1n 1 12 15101 o gh.6 1 kio 28 93.1| Dee. 6 159
2 16 26 173 B uy 18 109 | quy 8 203 21 8h.6 30 %24 20 179
26 164 Bar. 3 172 15 1 21 56.9 12 503 25 85.1f oct. 5 889 24 175
29 167 12 167 19 1 Ed 6.5 15 1 26 20k 1 932 28 175
Rio Salado Station — 1940
Jan. % 50.% | Mar. 21 37.5 | May 3 43.51 May 28 92.5 | June 15 434 July 12 39.8| Sept. 1 .81 Oct. 15 K.9] Fov. 29 50.6
2 38.7 2L 76,3 10 k5.1 15 16 3.3 19 56.8 6 505 16 70.1f Dee. 6 515
19 39.5 22 198 12 8.6 30 53.1 21 3.4 26 70.2 7 Sh.3 18 3L 13 52.5
\ %6 ¥4 25 13k 13 835 31 8.6 25 35.8| amg. 2 75.0 8 b6 25 2 20 525
Fob. 5 k0.3 2% 367 1 863 June 7 kb5 26 3.6 9 713 9 9.0 26 30.3 21 513
% 373 29 3.0 17 1 3.2 8.3 16 105 13 ks 27 1o
25 38.6| apr. 5 367 2 5.9 2 29.6 28 713.8 23 123 20 39.9| mov. 1 53
t Mar. 1 k.2 12 39.3 25 5.3 13 53.3 | iy & 45.8 30 63.2 27 39.0 B 55.3
B 57.h 1y g 26 52.0 1h 723 5 k3.2 30 39.5[ oct. 4 Lio 15 5L.2
15 62 26 k2.2 K ko pLs 69.9 6 339 31 ka7 n k.7 21 50.2
Rio San Juan Station — 1940
85.8| Pob. 28 99.7| May 1 hoh June 5 .11 July 10 45,2 | Aug. 23 53.4 | Sept. 27 k2| Nov. 15 28.6
87,4 | war. 6 103 9 36 12 166 16 18.0 8.5 oet. B 63k 20 T75.9
87.4 13 104 10 e22 13 76.1 2k 53.6| Sept. 69.7 1 gk 27 8.7
i 91.9 20 1ok 15 67.6 15 b3.51 Aug. 2 B39 &  se.7 18  8.2| Dec. b  B0.>
n 97.1 27 96.6 20 7h.7 20 67.2 7 564 9 k8. 25 96.6 n 8.8
: 98.31 Apr.- 3 109 21 51 36.2 1 47.6 10 b3.9 30 3.3 20 61.2
8.3 10 12 21 1. 0 35.7 21 .l 13 503 3 281 2 2.0
21 101 17 12 29 56.61 July 4 68.6 2 50.4 20 67.0| Mov. 6 29.8 31 60.7
Rio Grande City Station —-1940
T‘f Jan. 3 1S Nr. 21 12 My 25 53.0| July 3 75.0 | Sept. 2 53.5f oct, 16 648 oct. 26 U6.6| Wov. 20 112 Dec. 20 146
156 26 k2.0 26 39.8 1 971 9 K 18 88.0 26 bk 2 11 2 8.5
16 153 o7 58.3 27 70.0 15 6.4 10 . 21 Th.1 29 5h.4 25 116 23 78.5
29 19 Apr. & 112 June 7 k.7 25 98.3 1 &9 25 k6.7 3N ba.y 27 108 25 9.5
Fev. 7 157 n g3 1B &7 27 w2 23 703 25 501} Nov. 2 Boa 29 1 o7 122
16 18 18 67.9 16 67.0| Aug. 5 96.0 30 76.9 25 8.2 b 100 Dec. 2 136 30 131
25 15 20 116 1 sk € 1oh [oet. 2 782 25 59.1 6 124 o133
b 28 1kg 2k 123 18 51.6 9 09 L] 25 621 8 14k 6 1k
i 29 153 27 122 25 8.6 pu 95.1 T 85.8 25 S51.% 11 91.7 g 150
i Mr. 6 17h | My 6 17 26 b6.2 15 19.h s 95 26 k6. 13105 0 1k
15 168 ® o 27 k3.0 19 WA n 81 26 W67 B 95.0 16 1%
20 159 18 913 28 39.3 31 52.3 1 881 26 7.0 8107 18 151
Hidalgo Station — 1940
Mar. 9 1T7 Mar. 13 171 Mar. 16 160 Apr. 25 135 Apr. 30 117 My 3 1 My 7153
a1 172 1 an 18 169 27 12k May 1 119 boakb 8 15k
12172 15 166 Apr. 24 217 124 2 126 € 1351 9 g
Mercedes Bridge Station — 1940
(=5 % w5 I | I | I I ]
North Floodway Near Sebastian, Texas — 1940
[oot. 11 _isk [oot. 25 163 [ Bov. 16 191 | Mev. 29 370 | Dec. 1 15 | Dec. 23 137 | | | |
« Lower Brownsville Station — 1939
1 MR apr. 2 13 [ dpr. 7 32 | Ape. 9 12 [ apr. 12 e | A, 113 | guly 11 12k l
e iz ?)2 e :;1’ ?}2 :_: 31 1{}: l 6 1 8 152 10 150 13 13 | July 10 123
Lower Brownsville Station — 1940
-
R A Y B B S il B B L 1 AU A= T 7Y Rl i v
Vo156 17 35 F 2 %8 R 1B 88
157 18 159 29 150 9 165 18 183 3.7 E * 5 o7
AR AL I NS A - L I R
7 152 . 2 5  85.8 5 %3 9 183
2 25 1M 3 1% 2 16 26 9. - 2B
sl 2 2o | % R L p=n B8
}g 15”8 26 1;; 6 161 B 162 29 TI.2 9 9.9 8 101 122 835

* Complete Dats for 1939.
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RIO GRANDE SALT BURDEN

The graphical and tabular results below are based upon the chemical analyses shown on the preceding pages as wall as upon
gimilar data in previous Water Bulletina. Yor some tributaries the results are based upon curves showing the relationship
between salt concemtration end amount of strosm flow. Yor other stations and tributarles the results are arrived at by sec-

ondery deductions. Small adjustments were required in the 1940 records for Upper Fresidio, Rio Conchoa and Pecos River to
obtain & balance.

Concentration
Tons Acre Fool
Tverage
1940 1935 to Millions of Tons of Salts
BOl, o - - » M w W a b
SAN MARCIAL L00 | .73 S Cd o . ° L. o o
UNMEASURED /
CABALLO DAM .82 | .76 !
UNMEASURED \
LEASBURG DAM 87, .63
UNMEASURED
EL PASO 1 117
UNMEASURED
FORT QUITMAN 3.07 12.66 |
UNMEASURED j’ =
LA NUTRIA 2.37 {2.43 / o
UNMEASURED o
UPPER PRESIDIO 2,11 12.08 ] - 2
RIO CONCHOS 65| .55 N 2
~ E
UNMEASURED G ¢
LOWER PRESIDIO 2 16 3 3
ALAMITO CREEK 37| .50 -
@
TERLINGUA CREEK | .75| .51 1 S
— o
b4
UNMEASURED ] 3 o
JOHNSON RANGCH 82 L .73 — &
UNMEASURED g
LANGTRY 70 | .68 — 8
PECOS RIVER 3.73 | 3.7 I~
\
GOODENOUGH SPRING | .68 | .58 \ \ 5
=T%
DEVILS RIVER e 27 \ﬁ \
31
UNMEASURED \( \
DEL RIO Lol -
SAN FELIPE CREEK | 59| .58 \
—1
PINTO CREEK 59| .59 1
RIO SAN DIEGO 47| 38 \,
RIO SAN RODRIGO 26| .67
UNMEASURED /
EAGLE PASS -96
RIO ESCONDIDO 46| .56 \
UNMEASURED \ \
EL JARDIN (Estimated)—{—22 \
UNMEASURED o \ \
LAREDO \ 4\
RIO SALADO 45| .99 .
\
UNMEASURED 7 \ R
ZAPATA - -
RIO ALAMO 32 .36 \
UNMEASURED \
ROMA 9 .79 < .
RIO SAN JUAN 57| 63 L .
UNMEASURED ol 76 willions bt Tors of Solts \
RIO GRANDE CITY— L 181 < L £ e . - A = !
» o » ° ] o > o »
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The bacteriological exsminations reported below were made by the Clty-County Health Unit, El Paso, Texas, from samples of
Rio Grands water taken by the United States Section of the International Boundary Commission.

At El Paso Gaging Station

Water Mean Daily ‘Tonl Bacteria perc. c. Escherichia Coli (B. Coli}
Date Hour T"“?.g'h"' = N“’FT“' in Agar-Agar at 375 °C. Per 100 ¢, <.
1940 1 3 iver Flow Average Average
1940 1940 1937 — 1940 1940 1937 — 1940
Jenuary 9 9:15 AM. 8.9 171 200 i5
January 22 12:25 P.M. b2 186 koo Jan. # 667 68 Jan. # 215
February 13 11:20 A.M. 11.1 136 300 Feb. & 35,638 14 Feb. € L2
March s 7:45 AM. 8.5 4o 300 790
March 12 10:00 AM, 10.5 691 2,400 230 Mar. # e
March 26 8:40 A.M. 4.5 839 1,200 Mar. # 2,748 490
April 9 8:45 A.M. 14.0 99k 2,100 Apr. €  2,b30 490 Apr. © 472
June 18 7:20 AM.|  25.0 997 700 | May & 3,150 170 My 4 b6
June 25 9:20 A.M. 22.0 1,880 700 June 36,319 1,100 June 784
July 9 11:20 A.M. 23.5 941 500 2,500
July 26 10:00 A.M. 25.0 770 July 6,671 230 July 9k
August 13 10:15 A.M. 23.0 1,150 8,800 1,300
Auguat 30 9:50 A.M. 2h.0 847 33,000 Ang. 12,588 790 Aug. 1,188
September 10 9:35 A.M. 23.0 57 2,900 Sept. 11,887 490 Sept. 2,533
September 2k 10:00 A.M. 21.0 599 1,330 700
October 8 10:10 A.M. 19.0 298 1,300 Oct. 4,240 g0 Oct. 1,399
October 22 10:00 A.M. 16.5 2kl 2,100 170
Rovember 12 11:20 A.M. 11.0 186 1,100 Rov. 3,514 170 Kov. k22
Fovember 26 11:20 AM. 12.0 184 1,900 260
December 11 8:30 A.M. 12.0 194 9,600 Dec. L, 0bh 310 Dec. 336
Monthly Average 16.4 3,740 10,325 5ho 799
Just Above Ysleta-Zaragoza Bridge
January 9 6:35 P.M. 10.4 139 26,700 Jan. § 42,767 350,000 Jan. # 563,500
:;:mum ig g:ig P.M. 5.2 129 5,300 11,000
ol :10 P.M. 10.9 163 15,100 Peb. # 146,803 000 Feb. 254
March 5 8:h5 A.M. 9.0 240 13,500 ’ 3;&000 ob- # 250,667
March 12 9:15 A.M. 10.5 480 7,300 Mar. § 33,367 9,000 Mar. # 313,000
March 26 9:30 A.M. 15.0 702 6,200 33,000
April 9 9:30 AM. 15.0 656 18,700 Apr. 99,608 350,000 Apr. # 201,500
June 18 8150 AM. 25.0 670 13,500 May 29,725 220,000 May t 85,500
;uui.; ag ig.ig ‘;';' ggg 1,31(;2 25,600 June 166,388 70,000 June 192,375
: M. . 5 13,700 Ju! 152,82 000 Jq
Tuly 26 1:0aM.| 255 662 7,000 voow ! > 112:000 My 132,31
Auguat 13 11:00 A.M. 2h.5 1,141 13,600 Aug. 109,088 110,000 Mg, 364,750
;ug:::b zg 10:40 A.M. 22.5 558 175,000 130,000 ’
eptember 10:30 A.M. 24.0 Lo 2,600 Sept. 183,600 2 .
September 2{1; 10:50 AM. 22.5 shi iljooo ® > 25&% Sept. 285,167
October 11:05 A.M. 22,0 1 216,000 Oct. 156,350 [ .
October 22 11:45 AM. 18.0 Eg;( 108,000 56,3 ’??3:333 oet 48112
November 12 12:30 P.M. 1.0 1 61,000 Fov. 41,134 p
Rovember 26 12:15 P.M. 12.0 1).2 35,000 o 3 'ﬁg:% d 291,38
December 11 10:30 A.M. 10.5 195 54,000 Dec. h1,025 540,000 Dec. 268,708
Monthly Average 17.4 47,618 91,890 357,545 286,184

DISSOLVED OXYGEN IN RIO GRANDE WATER NEAR EL PASO

The following determinations of dissolved oxygen in Rio Grande water near El Paso, Texas,were furnished by the Department

of Water and Sewerage of the City of El Paso.

miles below the American Dam.

The outfall Into the river from El Paso City Sewege Disposal Plant 1s 6.6 river

Dissolved Oxygen
h Bril Immediately above ; 4.6 Miles Below Ysleta-Zaragoza

?9‘:8 Courchesne Bridge El Paso Sewage Outfall Juarez Station Juarez Station Bridge

WaterlParts peri Percent |WaterParts per| Percent | Water|Parts per] Percent [WaterParts per] Percent |Water[Parts pej Percent

*oC, | Million |S. ion] *°C. | Million [S. ionf *°C. | Million S ionf *9 Million |S. ionf*°C. | Million |Saturation
Jan. 3133 8.95| 8.0 [13.3] 8.3 79.0 [16.1 ]| %.77| %.0 |12.8]| 7.18| 67.0 |12.2] 7.12| 6.0 |
Jan. 17 10.0| 10.22) 89.3 |11.1| 8.67 78.4 {122 7.32| 67.9 j10.6| 7. 69.5 10,0 8.73| 771
Feb. T [13.3 9.05 85.9 [13.3 7.85 Th5 | 1kl 6.40 62.3 113.3 6.52 61.9 |12.2 8.05 Th.
Peb. 20|10.0| 10.00| 88.3 [13.3| 8.8 8h.0 1.8 | 640 62.3 [12.8| 7.90| 7h2 [12.2] B8.00| Th.2
Mar. 26117.8 775 80.9 |18.9 6.67 T71.2 | 20.0 5.55 60.5 |18.9 6.83 72.9 |18.3 6.95 73.3
apr. 11}17.8| 8.03| 83.8 j20.0| 7.90 86.2[20.0| 6.30| 68.7 [18.9| 6.97| 7h.b |18.9] 8.27| 88.3
Apr. 25|20.0| 7.68| 83.8 j21.1; T.ho 82.5(21.1| s5.46| 60.9 {201 7.10| 79.2 j21.1| B.84} 98.6
May 1.0i20.0| 8.23| 89.7 |21.1| 6.70 4.7[22.2| 5.56] 63.2 |[21.1]| 5.8 61.1 lerl| 7.00| 78.0
Jue 6[23.3 6.58 76.2 | 26.7 6.55 80.7 | 26.7 4.48 55.2 | 25.6 5.54 66.9 [25.6 6.10 73.7
June 26125.6| s5.hs| 65.8 t27.8] 5.25 66.0127.81 L.ss5| 57.2 26.7| L4.55| 56.0
July 17 |2k 6.73 79.5 |26.7 6.55 80.7 | 26.7 5.74 70.7 26.7 6.88 8.7
Aug. 1}126.7| 5.15 70.8 |26.7 5.95 7.3 26.7 L.55 56.0
Aug. 27 |2k.w] 6.5 72.6 [25.6] 6.25 75.5|26.7| 5.31| 65.4 26.7| 6.25( 77.0
oct. 10(20.0| 8.00| 87.2 |20.0| 5.k 58.9 |22.2| 0.k b5 |euk} 6.20F 3.2 |22.2) 6.30| T1.6
oct. 29|16.7] 8.74| 89.2 j20.0| 7.90 B6.2 |22.2| 1.56} 17.7 |20.0| 6.38| 69.6 }20.0] 7.1kl T7.9
Dec. 3|13.3 8.85 8.0 |15.6 7.28 72.6 15.6 6.75 67.3 [15.6 6.25 62.3

# 1938-1939-1940. © 1935-1938-1939-1940. 4 1938-1939. * Temperature of water in °C.
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RESULTS OF BACTERIOLOGICAL EXAMINATION OF WATER SAMPLES

FROM THE RIO GRANDE AT NUEVO LAREDO, TAMAULIPAS

The chemical and bacteriological analyses of water shown here were made by the Federal Board of Public

Improvements at Nuevo Laredo,

Tameulipas, Mexico,

of the pumps of the city water service, under the supervision of such Board.

from samples of water taken from the Rio Grande by means

Chemical Analysis — Parts per Million Bacteriological Analysis
Total Bacteri.
Period Tur- Total Phen‘oels‘btha- Total Magnesia .er : :.erla Bacilus Coli
bidity Alkalinity Alkotis Hard & in Agar-Agar [ Per 100 c. c.
’ at 375°C.
Average 1940
Januery 91 162 4 379 52 208 670
February 174 159 5 383 51 186 813
March 299 136 5 354 55 772 3,651
April 592 133 7 305 Ll 1,286 b, k76
May 2,959 113 4 232 32 8,867 26,258
June 1,244 11k L 210 28 4,455 10,170
July 2,392 138 6 264 33 2,931 11,648
August 5,219 134 7 246 29 9,h29 12,564
September 3,746 136 7 238 30 8,948 8,676
October 5,399 125 6 2hs5 3k 20,077 14,503
November 570 149 7 327 43 1,396 5,120
December 104 146 7 370 55 238 1,135
Total 22,789 1,645 69 3,553 489 58,793 99,684
Average 1,899 137 6 296 'S8 , 8,307
Max imam 5,399 162 7 383 55 20,077 26,258
Minimm 91 113 it 210 28 186 670
Minimum 1940
January 53 150 3 335 36 10 0
February 60 150 3 331 32 20 50
March 61 95 3 215 28 20 100
April 40 95 3 140 20 35 100
May 38 65 0 125 8 35 1,000°
June 37 80 0 120 16 135 100
July 220 75 3 195 12 35 100
August 215 105 3 140 16 75 500
September 162 95 5 150 20 80 100
October 72 65 3 85 12 25 100
November 123 125 5 260 36 190 100
December 53 130 5 205 15 65 100
Maximum 1940
January 164 185 5 440 80 2,345 10,000
February 1,370 180 5 Lys 76 - 1,050 10,000
March 2,375 180 8 h1s 68 5,920 10,000
April 5,040 155 10 380 60 12,000 10,000
May 8,700 1ko 8 325 56 4,000 100,000
June 3,600 145 8 335 56 38,500 100,000
July 5,466 160 8 k2o 60 12,000 100,000
August 15,483 190 10 330 by 59,000 100,000
September 16,250 155 10 295 50 76,000 100,000
October 23,214 145 8 380 50 190,000 100,000
November 1,800 160 10 395 56 21,000 10,000
December 256 160 8. 410 72 1,100 10,000
Annual Averages
1932 1,h34 132 [ 340 22.7 7,878 2,357
1933 [ 133 5.0 297 23.4 2,193 k99
193k 4ol 132 5.3 262 25.9 4,717 k7
1935 1,298 128 5.7 2hs 30.0 7,878 1,858
1936 1,292 135 5.1 275 34.6 1,373 ko9
1937 1,920 127 5.0 330 ko.o 2,670 581
1938 1,435 13k 5.7 307 39.0 5,241 664
1939 972 1o 5.6 296 36.0 999 ho2
1940 1,899 137 6.0 296 k1.0 4,899 8,307
1932 . 1940 1,265 133 5.3 294 32.5 4,205 1,780
Extremes
Maximum 32,700 24 15 768 108 272,000 100,000
Dates Sept. 1937| Aug. 1934 Dec. 1937 July 1935{ Dec. 1935| April 1938 Sept. 1952}
Minimum 19 8 [¢] 80 . 0.0 4 o]
Dates Jan. 1933 Apr. 1935 Nov. 1934} | May 1935 |Sept.1932}| Jan. 1937 Jan. 1936}

| And other aays.

o
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OCCURRENCE OF FLOOD PEAKS ON THE RIO GRANDE AT EL PASO, TEXAS

There was reported in Water Bulletin No. 6, on pages 79 to 81, rather complete date on the occurrence of flood peaks on the Rio
Grande at Sen Marcial and El Paso gaging stations for the 108-year period from 1828 to 1936. The data presented for Xl Peso station
for the last 22 years of that period were based upon the asswmption thaet Elephant Butte Reservoir had not intercepted the floods (€1
in fact 1t d1d do) during that 22 years.

Since January 1915 Elephant Butte Reservoir has intercepted all flood flows from the 26,464 square miles of watershed above it,
no vater having escaped over iis spillway. Klsphant Butte Reservoir thus reduced the flood-ylolding ares tributary to the El Paso
station from 29,267 to 2,805 square miles, the latter area being only 9.6% of the former erea. Ceballo Reservolir was closed in Jan-
uary 1938 and effectively reduced the flood-ylelding area 1,290 square miles more, so that there are only 1,513 square miles of
flood-yielding ares nov tributary to the X1 Paso station. This is only about 5.2% of the original area.

The matter and tabulations below deal with peak flood discharges at the El Paso atation during the 23
inclusive,during which time the tributary flood-yielding area was 2,803 square miles, The two tables below and the occurrence curves
corresponding thereto cover the aame 23.year periocd. Table I and its corresponding curve cover all floods reaching El Paso during
the period regardless of whether they originated entirely from the watershed below Elephant Butte or vhether the peaks of the floods
were increased by flow from the gates of Elephant Butte Reservoir. Table II and its corresponding curve cover only those floods or
parts of floods remaining after subtracting the Elephant Butte Reservoir discharge (if any) vhich contributed to the flood peak.

Eract information is not available showing the magnituds of the peaks of floods at the Kl Paso station from January 1915 (when
Elephant Butte Reservoir was closed) to Auguet 1928 because the water-stage recorder charts for this station were lost. From Auguet
1928 to the begirning of 1938 (when the storage of water began in Caballo Reservoir) full information is available on all pesk dis.
charges at thie station. The following tables are based upon: (a) Mean daily discharges and notes on peak flows contained in United
States Geological Survey Water Supply Papers 5 and data from the files of this Commission covering the period 1915 to 1928, and for
these yoars some peak flows were eatimated; ({b) upon data contained in previous Water Bulletins and the files of this Commission
covering the perilod August 1928 to January 1938. It is likely thet some of the estimated peak discharges, as set out in the tadles >
are not correct, but any such errors could not materially Influence the location of the occurrence curvea shown below representing
this period. Aa a record of occurrences of floods during the period Jemuary 1915 to January 1938 the occurrence curves shawvn low
are dspendable, but as & gulde to future occurrences at the El Pasc atation the curves are not dependsble: (a) Because the periocd
vas too short to establish the frequencies; (b} because the tributary flood-yielding area was reduced from 2,803 equare miles to
1,513 square miles in Jamuary 1938 by Csballo Reservoir.

For comparison there is rep: below the curve from Water Bulletin No. & showing the generalized data mentioned
in the first paragraph of thia page and covering 108 years with a tributary flood-ylelding area of 29,267 aquare miles.

-year period,1915 to 1937,

TABLE I TABLE IT
Peak ¢ +* ® - Peak ¢ o ® -
Date Discharge in| Order of Poriod | Average No. Date Discharge inj Order of | Period |Average Fo.
Second PFeet | Magnitude of Years Second Feet 1tude of Years
Sept. 3, 1925 13,550 1 23 23 Sept. 3, 1925 12,040 1 23 23
Aug. 1, 1925 8,400 2 23 1.5 Aug. 1, 1925 6,100 2 23 11.5
Aug. 31, 1935 7,120 3 23 7.67 Aug. 11, 1929 5,330 3 23 7.67
Aug. 11, 1929 6,870 4 23 5.7 Aug. 31, 1935 5,150 4 23 5.75
Oct. 15, 1916 * 6,000 5 23 k.6 Oct. 15, 1916 * 4,800 5 23 k.6
July 12, 1926 * 5,600 6 23 3.84 Aug. 2L, 1929 . 3,910 6 23 3.84
June 10, 1915 * 5,500 7 23 3.29 July 11, 1929 3,450 ¢ 23 3.29 -
July 11, 1929 5,430 8 23 2.88 July 12, 1926 * 3,300 8 23 2.88
July 26, 1927 5,350 9 23 2.56 Aug. 13, 1929 2,990 9 23 2.56
Aug. z, 1933 5,010 10 23 2.3 Avg. 5, 1933 2,870 10 23 2.3
aug. 2h, 1929 5,000 11 23 2.09 July 26, 1927 2,690 11 23 2.09
July 18, 1933 4,940 12 23 1.92 June 28, 1937 2,600 12 23 1.92
Sept. 1, 1935 4,900 13 23 1.77

i' These are extreme pesk discharges and not mean daily discharges.

"Order of Magnitude" with reference to all other floode within the same period.

¢ Period of years during vhich all floods are kmown which had peak discharges equaling or exceeding the lowest flood under conaider.
ation in the period.

##* Average number of yearas between floods having & peak d equaling or eny given magnitude, i.s., "Period" divided
by "Order of Magnitude".

* Partly estimated.

FLOOD OCCURRENCE CURVES

30,000
11"
Lo
120,000
- For the 108 years 1828 to 1936 with the /
tr] sntire vaterehod of 29,267 square miles - | — :‘;’t'hbh" 252{;;5’;915 o o
W o | contributing floods.— L1 below Elephant Butte Reservolr
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20 by discharges from Elephant
8 ﬁ Butte.
9 |
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z v ["9.000 ~ /7
= g 8,000 » /
W~ 7000 i —
€0 o
£ 4 [-6,000 [+
O Jd _/ e
2 3 3000 | For the 23 years 1915 to 1937 with only 2,803 square miles
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w
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AVERAGE NUMBER OF YEARS BETWEEN FLOODS



7!
8 WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

RAINFALL IN THE LOWER RIO GRANDE VALLEY
1871 — 1940

Rainfall records covering the 70-year period 1871 to 1940 are generalized on the two
following pages of graphs. The area covered is the American side of the Lower Rio Grande
Valley from Rio Grande City to the Gulf and lying within the outer limits of present ir-
rigation districts or farmed areas. During some of the earlier years rainfall records
were kept only at Rio Grande City and Brownsville. In the later years, however, when
from 6 to 12 rainfall stations were maintained over the Valley, 1t was found that a
dependable relationship existed between the Valley average rainfall and the rainfall at
Rio Grande City and Brownsville. This relationship was used in the calculations. Also
all kmown dependable rainfall records for this reglon were weighted into the computations
for the following graphs, which represent weighted average rainfalls over the entire
area. The graphs are, therefore, not applicable to rainfall at any one rainfall station
in the Valley, but are applicable to the Valley as a whole. In what follows the word
rainfall is intended to mean the average rainfall over the entire Valley.

Magnitudes and Frequencies

The twelve monthly curves and one annual curve which follow show the average fre-
quency of monthly end annual rainfalls which in the past have equaled or exceeded various
departures from the median rainfall. Average, median and normal values are shown with
each of these curves. From the weighted Valley average rainfalls the normal values were
computed by the method of least squares, while the median and average values were deter-
mined in the usual manner.

The use of the curves may be illustrated by the following example, using the October
curve. In looking first at the bottom horizontal scale and then at the vertical scale,
it will be seen that during the past 70 years, October rainfalls of L4.0 inches or more
sbove the median and also rainfalls of 1.5 inches or more below the median, have occurred
over the Lower Rio Grande Valley on the average of once in ten years. Then by looking at
the top and bottom horizontal scales, 1t is seen that a rainfall of 4.0 inches above the
median corresponds to a total rainfall of 5.86 inches, and that rainfalls of 1.5 inches
below the median correspond to a total rainfall of .36 inches. :

In cases in which the maxlmum departure (either positive or negative) from the
median occurred 2 times during the 70-year period (see the August curve), then the aver-
age frequency of occurrence of such maximum was once in 35 years (70 divided.by 2). It
should be noted that in all cases +the median values are less than the average and that
all of the frequency curves are unsymmetrical or skewed.

Periods of Drought and Periods of Plenty

The long graph on the second page shows the rainfall trends for the 70-year period
in the Lower Rio Grande Valley. The most significant disclosure of this graph is the
33.year drought or downward trend from the autumm of 1889 to the autumn of 1922. During
this 33 years the average downward trend was (81.5 inches divided by 33 years) 2.47
inches per year below normal. The 19-year period 1922 to 1940, inclusive, was a period
of plenty during which the upward trend averaged (40 inches divided by 19 years) 2.12
inches per year above normal. It should be noted that in general tlhie periods of plenty
are shorter and more extreme than the periods of drought.
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RAINFALL ON UNITED STATES SIDE OF RIO GRANDE WATERSHED
INCHES

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.

In the Index to Precipitation Records slsewhere in this bulletin will be found the
latitude, longitude and elevation of each rainfall station shown below and meny others.

Recording Gege. Record by U. S. SBection 1.B.C.
Aversgs
Month 1i2 |3 |s |5 }6f7 )89 [to]nj12{a3fab 256 |27]|18[129)| 20|21 |2e|ox|ak]|es|26]|27]{ 28] 29}30]|n et 1938.19%
10 -2h 2] 6h
Fedruary o1 0| o3| .09
Warch .02 02 a2
Agr1d 02| .08
oy 10 o <03 .01 38l
June .ol .01 -19) 2.05] 153
July T *].01 23] .13 203 wo1f o2} T {1.36] r.88) 1.35
Anguat. T woz| 59| .02 06| .oz 01 76l 1.3
T 03| o7 o5 .07 27 12
Octover ob EY 12| 06| .27 .12 &2 50
Noveuber o7} o1 351 .01 15| .02 el by
o1} .01 02| T 2 o7 a3p a3
Yoarly sgl 7.3
Fort Bliss, Texas — 1940
Standard 8 inch rain gage. Record by U. S. Army.
Morth 1jefs s ls|sl7 |8 |5 |0 tnfie|n|wjisjw | w|w|y|laofalz{oja|s]s]a]|s]n]n]n]|moeding
Jammary 29 anr -37| 38
Yooruary | 01| .32 T T| T .01, I
March T T T 25
dgril T T 27
Yy r L] ok| .ok oz .70 s )
e T Ti .o 06] | o] as[ 1 .20 1| s 63 55
July A EESE T 197 s o5 Low T [ .0 BEEER R EE ]
o T T T R T o5 T 1.8
Septeaber | T T |01 T 03| .08 T| .0f .22 25l 16
ob Tf . 30 8y 136 .78
- 7| 07| w03 .20( .04 13 .10 117 ko
December z T| 7] oM o2 | 02 15 7| .a8)
Yoarly 6.89| 8.39
Yaleta, Texas —1939
Stanfard 8 tnch rein gage. Bocord by U. §. Buroau of
ontn 1[2 ;lk]slsl-y 8 |9 {10 [n jaafas juv a5 (16 27| 8) 19 |20|2a]ee]|os|av|as|os]ar|28]20]30]|m|meta
Jumuery  [Rocord begen Jamuary 24, 1939.
e T T
17| o1 | .08 T .26)
11 o9l T 09|
x <05 05
Jme '
Toly T 25 05 3 18) T 3 T Lg]
August 53 T T T T| .39 1.32}
Septewber 28| 03| 67 T 98]
October 7| .19 20 12 1.15
November o5 .6 o2 23] .|
Decemder o7 o 4
Yoarly
Iasland Station — 1840
Becording Gage Record by U. S. Section I.B.C.
Average
month 1p2 3 bk 5|67 |8 |9 jlo|n tazliy (16 (35|26 Rojerfoz]|as|k]|as|26|27|28)%|30]|5n /| 19391940
Juuary 20| 05 .25 60
Fohruary | 02| .25 7] o
rch 06
Apetl 06
y .10 20| 2.08 2
June o .0 17, o1 oy e
Taly T | .01 ) 19] o] o w01 og[ o3} s . 58
Auguat. 10| -37] 54
September or 03} .03 01 82
Qotoder e Y ob oe| .ke 58
Fovamber 22| .01| .01 08} .06 20 o1 B
Deceeder o1 01, o 05 19
Yoarly .67
Standard 8 inch rain Roberts Dam, Texas — 1940 V. 5. Dept. of Agr., Soil Conservation Service.
Month 1le|s|sse}rie]|efw|umfae]|wnlw|ww|Bjw|o|a)jez]s]|a 26| er| 28| o] 30]n |mal
ey
Fobruary
arch
yrrey Record began Jume 1, 1940.
st 50| 20| 20 18 122
@ 10| .02
Jugust. 26| .23 3 1
Septesber 113
o 30| -25{ 50| .0B) 20 .81 T
Sovesder 20 .oh -08] .12
December
Teorly
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES

continued

Fabens, Texas — 1939

Becord by U. 8. Bursau of Beolametion.

1 |12 |13 |16 |25 |16

17

18|29

23

26 | 27

8| e9| 3

n

i

Record begen April

M

23] .06
.10}

“
3

01

B
1.24

L

-

22eaElRE2Y

Fabens, Texas — 1940

-
®
-

Fabens - Guadalupe Bridge;

10

1

u
=
o]

T+
[~

-
-

Pebruary Record began April 1, 1340

04

EE]

o 35| T

8. Section I.B.C.

Momtn |1 |23

2

n 1938-1940

Yebruary | .04 12

28

.03}

31 RS

Standard 8 inch rain gage.

Beoord by U. 9. Section I.B.C.

=S NBANNL
| L

@
[
=
s

[+
1

31 | Total)

Aprid T

Fobruary Record began April 1, 1540

T
1.28]
-37]

%
2%

03| k2| .27

03|

6| 1.91]

78|
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83
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Becord by V. L. Bewell
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RAINFALL -ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES
continued
Standard 8 inch rain gess. Finlay, Texas — 1840 Rocord by J. R. Nakvoy.
Noath 1|zl;|kl5ls 718 |9 (10 [z ja2 {235 |ah 15 |26 |17 (28| 29|20 22 | 22| 25|k | o8| 26| 27]|28)29] 30| 3 |Totay
» Jamuacy [ 1T 9"10
1, 940.
brusry | Record begen May
1
ﬁ 12| 14 13 a1 a0 79|
e .06 03] .11 21| .05] B
28] 32 09 | 32| ou] 67 ] 1.87
Kuguat 06 o .16 30 .33 34 13101 2.86
07 05 O] .08 .07 .31
Ootober £ «o8{ 0] .ou! 1.5
Bovenber S15) 17| .52 .8
Dacember 37| .05 .18 .03 .07 .21) .05 213] 1.07]
Yoarly
Recording Geas Fort Quitman Station — 1340 Record by U. 5. Section I..C.
warn |1 ]2 3 [s|5f6]|7]8 ]9 fufizfis|mfis|s]ar|m|wleo|laje|la|nlsls a|ls]e|ln|n o
Jagneary .35 “oh) .64
Tobruary n 21
March 12| <07 20
Aprid 3 <o
.08 of] 29
4 23 _J 2] BY; 36
July 66| .80} .22 .33 .10 05| o) 1.61
23( .01 03 o2| .2 .75 09| “oif 20} 25| .88 .58 ol .03 1.8
Septeaber | .25 o1 1.03
Ootober .10 03] .21 .34 g
Toveaber o1 3| 36| .02 o1 R
Decambar 03 24 203 - b2
Yoarly 9.51 7.8

Standard 8 inch rain Record by U. 8. Sectlon I.B.C.

A
Koatn sfefs sl |6l |alsofao o o w|sle|r|sv|w|o|laje|leala s|ss]a|s]enlsn]mn|nelyni
Jumary Lk ET I
Merch 05| o1] 06| R B
arid 19| 9] 8
Moy 20 29 32| 1 |
Juns 22 .ou] 03 X 135] 138 |
.10 1.90| By 63| 2.80] 2.4k
: t h.ko 1.7] .52 309 192
® Septesber | .13 h.6s 15 1.931 2.23
October 53 3l s
ramber 21 b .05} -70| 53
Decembor d .13 K 56
Yoarly 12. .29
} Fort D. A, Russell, Texas — 1940
Btandard 8 inch rais Record U. 5. Ay,
Normal
Nemtn 1z s |u s e |r]8|s|to]njaz]es jaufas |26 |27 8|92 ee]as|an|2]|26)|er]|28] 2] 30]|5 rotafign.igu0)
12} .01 35| R 51
obrusry 02| .09 T oyf 2o ¥ k-]
07! .01 W0 T T Bt .21
ey ) 5
Moy Ja1f.08] a3 01f T T uf r T 50| 24) 45| T 20l 1.8 96
Juw Bl b3 Tlopalr . ] .ol .7¢) 2539 1070
July .01 T| 06 197 | .38 .02) o5 T) 09 T T 5-5 2.37
B0 6L o3|1.68] .06} .09} 03| 01 .19} | o 2| ¥y 360
{ Septasder | * | 56 7 03} 6l 2.09
¢ z | | 8of5.36] 8{ 25 bgol .07
| 10 T T T -6 .58
Docembar | .08 06 03| 3 o7| T{ .10 .30] b3
Yoarly 1923 115
C n Ranch, Texas — 1940
Stapdard 8 inch rain gage Record by Crosson
; Meath vle |3 |%[s5]677f8 ]9t fnfweasiw |15 |6f17|8lgjro|a|ee]az|M[s)a6lor]|28]| 2] 30 1;3,.3,‘0
} Jemary 28| 53 3
brvary 2 1 .23
oty ? 10| 23
April .26
- 82| .87 10 15] 30| -25] 1.
e 6| 15| 36 195
July 58] 1.10} .45} 591 2.72
gt B 95| .33 120 .96| 7] 2] E 2l
Segtesber | .20 k X
Ootober 1. -8h) 2.1l 75
.18f .65 ) .81 67
e o5 o8} 13} .
Yearly 15 Q 13:60

Johnson Ranch, Texas — 1940 Reoord by U. 8. Seotion I.B.C.

1213ty 5\6 1 8\9 xo‘n\u n\u 15\15 xvmlslznueeznahzzalzraea;;oln
+20] .10/ 4 -20)
.20 -bof

32| 27 - -1

37) 18




WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES
continued
Standerd 8 insh rain gegs. Big Bend State Park — 1940 Record by Park Custodisn.
1lels|s|sie]l7]8 9|0 fjufielz|wijis|iec |27|8|19]j2o|laa|2|e3tar|2s5|26]j27|26]|29]|30]{RN 19361940
o1 0| 10| K
20 g4
.o 30| 2
B o |ix 05 05| 05| 05| £ 1%
05| ko 40| .| o] 50| .30] 30} 2. 2.75
o5 Tl EBci R
o5 93| .02l 1.35] .13] 80 .18 .15} .10 -ce| 3.73| 2.36
2.6
T | .a5)3.05] ko .20 h.20| 6.61
o7 03[ .51 # Some months mizsing, 6] 1.00
-20| .54 T L1 6 1.62
17.25 18.81
Sanderson, Texas — 1
tandard 8 1nsh Tain gage. ’ 939 Beoord by U. S, Weather Buresu,
[ xia‘;lbl;ls-p 8 |9 |10 |2 ]ae [as |28 15 |26 |27| 18| 19| 20]or{oe|2s|ev}o5|26]or|28] 2930 3 [Total
sbrusry Record begen Mey 1, 1939
22 1.54] 13 1.81
gy k1
6
72| .80| .82 2.4
24| .0h Bl B
A7 7 E
.51.20] .28 33 22| s 2.h5
.68 .68
Sanderson, Texas — 1940
inoh rein guge. Bacord by U. S. Weather Bureau.
Averaga
1le s |v]s 67|89 qrwoju a2 13| |25 16| a7ja8[ag|20;erjee]|3|n|s|d]|7|Blyln|n 1935 1940
2] E
25 <24 L 92=
sl L1 K
8| .30 i e
13 1.23 .13 31]2.67] 2 3.7 276
112 05} = Y .34 1. 1.60
52} -5 o
1.20{1.15) 19 253 o.kk
.20 E 233
20| .64 1.58} 32| 27 16
30| 37| 60} L7 1.86
[ 34
15.07|
Sanderson, T -

Stangard 6 inch rsin gags. ) Texes — 1940 Recard by U. S. Amy.
alefsn]s|el7|e]ofrw0]n]iz|as|mfjistie |1r]18jwjoja|zjsin|nsi]s]n]n0]sn|mnl
Focord began October 3, 19%0.

T wz5|1.00{1.25] .35 .10 T 2.95

02 3| 9t T | T 1.28

.06 03| 03] o] T T| T L] 14|

Dryden, Texas — 1940
Standard 8 inoh rain gage. Becord by U. 8. Army.
1lels | |sl6l7 |89 |0 |mie |3 fas (269 27]8]w]20jarj2z| {6 ler|B| |5 n 19311

10 09 EY K €5
02 .18 T 02| -8} 1. 50
.on .09 05| .8l 2| T .08 T T 38
T |3 T T . 78
.01 1.86 R 1.22]1.62) N LX 2.8
T 6 T 02 54 T 23] T .05 1 .50
T 09 K 140

v | .0 ot 03| .62 .13 -2 T BU .- 1.2
orf .0 0 T K
Record discontlmed on Ootober 2, 1940. ® 1951-1939 Average s 3
I W | * T

i 1 1 1 1 1 1 1
13.20
Hodge Ranch, Texas —
Standard 8 inch rain gae. i 1933 Record by Hodge Ranch
1lels{utsielz|8]ofolnjelnlnjs|e |wiv|y| lojale|s|als|s(aijBj|x|n
36 13
RH 05|
€3 26| .08|
35
.28
)
.6h)
50 1.08 1.50 83
Ob{ O]

U. 8. Dept. of Agr., Soil Conaervation Bervice.

1|2I3lbl§|6|7 8|9 fw i 2l fwlis|jaris|w|eojale|aja)sjsia]s|s]n]s|nay
Ty Gage inatalled August 22, 1939.
. .28]1.08 12 148
Oct. 22| .18 98| 1.38|
ov. 20| g .o7] 27| .06} .07 25| ] 1.76
Dec. .10} .18 L 5

K Ry 6|

o ® i ir:
ux. 08 .08 12|
dor 1%
z. 19% | Belence of year's record in U.5. Hydrologic Network Bulletins, Region 7.
Yearly




WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION 85

RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES

continued
Becording Oasn. H. K. Kountz Ranch, Texas — 1939 — 1940 U. 8. Dopt. of Agr., Soil Comservation Service.
Meotn 1]2])'5!5167B910u12131k151611:8195021929}9252621&29)051“
Jely 1939 |Gege Inatalled Auguat 23, 1939.
Aug. 1939
Sept. 1939 03] ” 19| B
Oct. 1939 .30 R
g 193 w3l ol ) .oe £ 1.7
Dec. 1939 .10 o2 .23 35|
Jan. 1940 o2 E= g
Ped. L Kt E
o lg:g 7 20 -3 10| 07| 17
Apr. 15k0 52 -03)
Moy 1940
Jute 1940 | pelance of vears recor: . . Hydrolamic Natyork Bulletins, Region 7.
Tearly

Standard 8 1pch roin gags- Popham Land & Cattle Co. Ranch, Texas — 1939 — 1940 T. 8. Dopt. of Agr., Go11 Conmervation Bervica.

e Tl Te]

[ July 1939 [Gags instalied August 16, 1939.

~
E3
w

10 11 j12 [13 |1 15 |16 ] 17| 8 19|20 )22 22|23 |2k |25 | 26| 27| 28| 29| 30 | 31 [Tetar

Aug- 1939

Bept. 1559 .62} 25| -2 B
[ 07| 59| 1.20 1.89
Rov. 1939 15 az) -52) 30| .35( -16) 1.90
Dec. 1939 .54 .54}
Jen. 1940 30| +30)
Fov. 19k0 12 22| 20| -5
Mer. 15k0 .32 3
Apr. 1980

My 1540

June 19550 | Balance of yeara record tn U. S. Netvorx Bulletins, Region 7-

Yoarly

Stantard § inch rain gage. u.

SBNNAE

. S. Dept. of Agr., So1l Conservation Service.

~
@
)
=
5
=
5
B
&
<
k4
&
-
L
&5

9|20 e|2e|2s|ak{as|e6|2r]| 28] 2|50 3 |mt
Goge tnstalled August 13, 1939.
v 10 B
so| .60 ol 120
E 10! .25 1.
) il 20] 0] .19 W
Io) ko]
25] 26 33 2| 8|
-55| -394
Balance of years record in U, S. Netvork Bulletius, Reglon 7.
Balmorhea, Texas — 1939
Standard 8 inch rain gage. U. 8. Dept. of Agr., 801l Conservetion Service.
Momtn |1 |2 [3[% [s5s]6]7 89 [20jf11 312 (23 |2% 15 (26 | 27| 18| 19|20 |2afj22 |23 |2k2s| 2627|2829 30| 31 |Toral
Jommary
Yobruary
Yarch
April
Yoy
Jure
iy Gege installed August 1b, 1939.
Aogust
Septeaber .ob 15 03 2
ber <37 .36 3
ovamber .23 3] 7 | 25 1.46
Doceuber 23 .23
Yourly
Balmorhea, Texas — 1840
Standard 8 tneh ratn gage. V. S. Dept. of Agr., 801l Conmarvation Service
Momth [ 2 f2 |3 |4 |35 1617 |8 {9 |10 |1 |12 |13 |1 j15 26| 7| 18j19(20|20|j2e|23|2k[25|26)27| 28] 230} 5 |Tota
January ok £ 46|
Yetruary | .03 .ce| .10 17 2] 53|
13 .05 20|
April 13| b > | z
Moy 03 +36) i
June 33 3] 55 2.50) 82| 486}
o3 05 15,
Auguat; B33 .20 1.23| 10 72| 151 5.63
tamber
Getaber
Rovember
Deceuber
Yourly
Saragosa, Te;
Recording Gago. gose, Texme Service.
Month :lzl;lh 6[7391011121}1315 31 | Potay)
July 15% | Gege inotalled August 23, 1933.
. 1939
Sept. 1939 -2
ot. 1939 L] 2% .93
1939 2) 14|
Dec. 1939 K
Jan, 1540 6 EN
Feb. 190 09 ou o] et
Her. 1940 .02 2
Apr. 19%0 20| .03 b
May 2940
Jue 1940} Balance of years record in U. S. Hetwork Bulletins, Region 7.
Tearly

W. E. Moare Ranch, Texas —1939 4. S. Dept. of Agr., Boil Gonsarvation Servics.
Standard 8 inoh retn gage.

wats |2 le |3 s |s|6f2]|8|s [0 fnfrz]as|wisjae| w|jrw|eojaj=|as|d]|of6]zer|28]2]30]3 ot

installed August 15, 1939.

Gege
Jugnat o
Septesber b5
Octabar . 6 .30} B 1.04
Bovember -1 b 23] 23|

&
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED
INCHES
continued
W. E. Moore Ranch, Texas — 1940
Stantard 8 inch rein gage. T. 8. Dept. of Agr., Soil Sarvice.
Month 1lea s is |6 |7 |8 ]9 fw|nuiz s |wiasfie|ar|8)9foo]|ar|eefos{au]|es]{os|er]oe]e 30 | 31 | Total]
Jonunry .58 £
Fobruary .0 .10 26 E
darch 1.4 1.4
apetl EN 2
Moy 56| 23] .05 1 .09 1.64)
£ k0 .08 .7 25| 27] .8 36, 1.27] 3.68
.18 -18] ~
Muguat 1.27 68| 27| 2.22|
October
Bovember
December
Yoarly
Sam Prewitt & Sons Ranch, T — 1939 — 1940
Standard 8 inch rain gage. ™ exae U. 8. Dept. of Agr., So1l Conwervation Service.
Mouth 1]2[}]b|5l611 8 |9 fwin |12 |15 [ j15 [16 1|18l |a|22feslas|5f2s]|2rfas] 2] mn i
July 1939 |Gage installod Augaat 16, 1939.
Mg 1939
Sept. 1939 09| 09
Oct. 1939 Ao 5 .55
fov. 1939 18 20] 33 - ) 20 121
Dec. 1939 -2 23 25
Jon 1% o %0 ]
Fob. 1 . Rt -
Var. 1980 7 s o 23
Apr. 1940
Moy 15%0
June 1940 | putanse of years record in U. 8. Fotvork Bulletiss, Reglon 7.
Yearly
Pecos River Station — 1940
Standard 8 inch rain gage Section I.B.C
Month 12 3]s s 6|7 8|9 |10 |nmiiz |3 | fas 6] :7]8|ag|eofan]oe|mfat|{as|ae|or]|m|e 31 |Totay 1;;3_19,@
Jammary 50] .50 o] A 1.52
Pebruary 53] .05 38 12| .30 <03 1.30 70
March 1 T T .38 o6 .08l T| | .2 B 30
April 06 f1..05 {100 o 209 1.5
Wy 05010 90 of] -o7] 530 2.3k
e ok 20 2.40 1.50) -0z 6. 2.66
July 65 05] .96 Od 1.7¢ 2.12
hugat 50 1.0 80) 29 3.5 2.23
o a3
Ootober 37 16 139 02| 1.8 95
42 50( .20 T ¢l T T 1 11
Deceuber t{r|.05 -0 o] .18 10 81
Yoarly 25.99  15.90
Comastock, Texas — 1940
Standard 8 inch raln 3ags Racord by U.
Konth L2345 |67 |8)]9 w1213 1625 {16 ) 27| 8{2gj20]|2ajoe|asfar{esfo6]{or]|e8|as]s
danuary .oz .o gT
Pebruxry | .oxf .22] .o 03] 19] .03 0] .31
March 10 w7 o) o3
05 ~
i) S uq] <ol .0 o8 .64 -
Jome % .06 19] 71 1]
August 76| .69 o3 B-15{ .98 15| 42|
Septesder
October 03 28| .oh 5
Bovember .20 29| .oy 19
December -0y Se.07].09 02
Yearly 16.81] By
Devils Lake, Texas — 1940
Standard 8 1nch rain gage Record by U. S. Section 1.B.C
Moath 12 |3 s |56 (78 {5420 fn 2|13 (ks |a6| w8 agf2oiar]ee|as/omiosfos|ar]as]o]mn]|n/ 1;;Wg.xguo
Jnouary 10 26 g7
Fobruary | -ou .30 3] 2 -9
Marcn .10 23] 52 8
<26[1..00/1.00] E
xn -35] o7} 46| 60 12 1.6 160
Jue 19 10] .o7] 27 53, 1.20 385 2.6
Faly 3 £ © Partly eetimated from Surrounding stations. 42 50
Auguat 63} 2.37] -92|* Partly Estimated -684 4.60| 3.22
r 25 15 .
Outober 0.02] b3 T @10} e .30 « 1.1k
Novemder Je-ok .32(.03]e.01 0.10 X 0 38| * 1010
Tocenber o3| .o .ol . 56| 1.3
Yoarly 16.52]
Fart Clark, Texas — 1837
Standard 8 inoh vain Rocord by U. . Amy.
Month L2 |3 3% 5 b6 |7 |89 nfre|13fas |15 |6 17|28 19|20 |ee)as|oe|es]as|2r| 28] 2] 30]mn ot
Jumery
Fobruary
March 1.20] .24 08 1.42|
by T o o1
Ko LR 1.36] 12| 1.64)
Jime. n 70§ .32 T el 1.7
T B[ 2y T®
Jagust. 12| ™ 6 23] .81
Soptembar T 1.00; T 1.35 2.35
Octobar ] -onf k0 0 ’~§g
1.031.71 E b -
’&‘.’Z::'.Z 03] 85 il - ) T) 7| 0o .2 R e 82| .03 .01 -20f1.75] 31| 28] b.93 he
Yearly
Fe , T -1938
Standard 8 inch rein ort Clark, Texas Record ¥
Manth 12|35 |67 |89 w0in iz |1 (15]6 |17|8|19tolan|ee|jn|k|s]{es|r]|8]w|s0}n
— ST IR o1 .oa| o9l 03] 3 I
:ohrulry 03 02 02] L3 L] -0 . -26] el
| v K
Agril ) ER™" R ERT 2]
oy 02| a6 83 Bt i T T
Juns IS T
July 12| 69
" T l ol 31} .58
S'pt::-r ° r{.25
Bovemder | 7 7|2 T T 2] e )_BJ 4]
Yeodrly
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED
INCHES
cantinued
Fort Clark, Texas — 1939
Stendard 8 1nch rain gage- Record by U. 5. Army.
Wooth 1z |3 ys s |6 |7 |8 |9 |w |1 1225 251617 |18|19te0|a|ee|e5|akian|a6]er at-!-| 29 | 30 | 31 |Total
oL Y = P R T T | 18] o5 7o
Yoreuery ® ] .06 7| 05| .02 oaf 1 L1k
arch .26 T r| ® || r] <86
Agetl T 1 v | a6 :
Yoy 03 T T .os{z.03| Tl T Aol 251
Jurm of 01| T z| 7| .02f o8| 5
July 2.0 T 23 2.65
ugust 2| v ]| |26 2| .7 ® ENIE S 1.7
7| .30 A3po.02f 05 T .31 1.17]
Ootobar T 9 22 Aof 7 . 81
Hovember 67| .25 T 7| ob 9%
Decesder 19, 1) .83] 2k 1,43
TYeerly .82
Standerd 8 Snch retn gage Fort Clark, Texas — 1940 Becord by U. S. Army
Rermal
ortn 123 |s|stefr |8 oo ufrfisfm|15]|16)17|8|9fzofler|zef|nfex|esfor|e8]|y|nin 18711
Jeruary BUIEE] T T 8| 581 L
Fotruary | -02] 03] .68 03 T| .6 v | .ol .12 7 1.5 112
arch .03 o3 1 32| o] 35| .o .| 7 B 17
agril ® ra7| 28 o T )T T o 2700 183
y 97| 02104 23| % .01 2.95 o2} .01 6.sf 3003
June 22 T 43 T 09| k4 1.581 2.72} 2.73
Juy T Rt ™| .38 a7 1.33] 2.16
uguat 2| .05 éolr.a8f 1.95) 219 90 85| ra7
Swptember w0 <ol 0| 2.52
October 03] 1 o r| 7| T 37 ks 52| 2.05
Hoveuber 22f 23| 150
Decemder | T 57) .obj .oz .o1f .1)f Il $ Bome years and montha missing. S| 139
Yeariy 22.96] 23.20
Chupadero Ranch, Texas -1934 - 1935
Rooord by U. 3. Section 1.B.C.
Moxth 1 a3 |s]sje|T]e |9 |o|njrz | jasjasfi6| 1v|B|wlo|aje|a|k]|2s|26]e7|28] ]3] 31 |7t
July 193
Aug. 1934
Sept. 1934
Oct. X Record begen Decemder 1, 193k.
Yov. 193
Deo. 1934 28] * 1.00 1.26]
Jon. 1933 |05 o[ 10 0.3
Fob. 1933 .10 .25 12 -¥7|
ar. 19% T 20| 85| 5|
Agr. 1925
Moy 1935 | mecora ensea Meron 31, 1935. .
June 1938 [ Balence of years record in U. S. Rotvork Bulletins, Reglon 7.
Toarly
Zapata, Texas — 1840
Stendard 8 inch yatn gage. Record by U. §. Seotion L.B.C.
Honta 1dz2 {3 (s fs {6789 ]winjaeas s jas |16 17]18|9|20o|2a|22|23|2h]25]|26}27]|28]2]30]|3 [Totay ,;;2_,‘%0'
p— 29 26 12| [ 86
February .12 .18 59
arch 20 .23 .85 1.95] .14 3370 1.3
sgril o 8
y o1 o 16 k| 10| 123l 297
= 27{ .10 30100 24 8531 1.8
3 . 1. 1.01
—_ .84 1.68 ERL ]
September o7 .15 2| 337
Ootoder 1.36 2390 111
Bovember .18 .50] .10l 78 L5
December 03 .29 10 119 1.60| 1.2k
E— ao.sel 1712
Rio Grande City, Texas — 1939
Recording Gage Rocord by U. S. Section I.B.C
Momth 2 falste]|s|6l7i8 ]9 | jujizfasfan]isias| ar|18fja9|eo erjee|as]|ok|2]|26]27|28]|2]30| 3 |t
Jemery
Fodruary
March
agral
Yy
Jme, Boodrd bgen June 19, 1939 |No riinfel
July 'Bi
Kugust As[2.08 ool 2.5
K 9! 1.0
September -18 - 1.26]
friaue o} a7
November 03 30 o2 35
Toarly
Standard 8 iach rain gage Rio Gr City, Toxas — 1840 oord by U. 5. Section I.B.C.
&
ot PO - I O - ] 6|7 I 8|9 |w [ li2 |15 |16 j15 |16 [ 1wl alels|als|e]ajs]e]n|n o w;m
oL K K 12
Jumary P 7] .03 * o’ 8
"‘"7’ st I e o | .02]1.06 1.28) .26 T 5.gh
april T T | .2 1 T | .02 167
T 20| 23 n 91
:L'l ‘o3} .15] 30| .09 <ob) 1.63 .o .30 .02 .2; =
Y] = o2| 28] .2b) ol T B ]
’ r|.of T al 2l ol £ .80
o 25| as| T 17} 28 .20 .67 1.6k b 1
21 @ 02 13 AT} 35 25
Boveaber -2 6] % @) 9] .obl 06| .05] .s2le.36 § Fort Ringgold 5 miles northwost. b6l | 198
B 15.52
Tearly




WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED
INCHES — 1940

The 1940 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 available records published
and corrected in these Water Bulletins.

The Index to Precipitation Records on page 98 gives the latitude, longitude and
elevation of each rainfall station below.

Juarez, Chih.
Standard § inoh rain Record by Fational Trrigation Commiswion.
Menth 1le |3 |%[s)6]7 |8 920 10|12 )13 16 {1526 ) 37|18|29|20j20]22f25|2k|2526|27|28]2]30]35 |t ‘;“,:;;;g
Jupuary e 08| 18] N .33
Fobrwary | 10| .35 02 38
Merch oe| o2} 1t T .0 33
Joril T T T 38
Moy a2 ot T 06| 10| 02| T .30 s
Juow T T T wo2| 01| .26} T .63 9 K
iy T [0 T T ol | 1 .10 o1 wou| .12 0] 1.26] 1028
August 06} .01] .10 A5 a1 .01 .06 10 90| 1.k
September T r| .o 28] .10 o6 .02 B |
totober | .12 18 | o] a0l o] T 1.3 9
Roveaber T | .onf .08 35 68 .ob 177 &
Docenber |0 ¢ 05| o1 v .08 35 ek
Yoarly 719 8.46
Villa Gonzalez, Chih.
Standard 8 inch ratn gage Becord by Metsorologioal Bervioe of Nexico.
Foraad §
Month L2 |3 (s s p6b7 {8 9|12 |12 |23 1 |15 |16 | 2vj18]a9|20|2]2e|e3]ak|s]|26]|27{28|29]3%]|3n )vu_ll;go;.mw
Jamuary T 35 B
Torruary | T T T} .98 T B 3%
Maroh 51 .| b .2
11 T 5
ok » ) 35| 08 |l »
e T =R T 23
Taly EN T| O3 26| T Y | 143_9]
Augunt ¥ l1.08 T | 79| .16 BT 2.73
3 i 7 61 .65 1.2
cotover | T &7 | .59) 1.06
r{m| et
TDecemder T T ke -3
Yeerly 10.86] 9.43
Hormiguero, Chih,
Stangard § inoh rain gage. Rocard by Msteoralogical Service of Maxtco.
Normal
Homth 123w ls )6 )78 o fro|awjaz (23 fas (15 (26 { 17|18 | 19|20 21|22 |23 (k|25 |26]27|28( 29| 30| 3 |Teta] 192#..1955
January T 55 ~0f] 29| B[ 70
Februwry | .22 T | .08 r| T 20 29
Maxch T T T T r 06
Agrid T T 10
Yoy T 23| 02| 27| Mg T .02 22 2.25| 35
Juze 26| 2| T} 08 .08J1s7| T| 28] .20l T| .04 251 2.2
my 55 T {01 8| e 28 28 ] T DR REEEE 2.78] 5.58
August T hoso) 1 ou| T 55| -oel T | .39] -20) 16 26 12 346  5.kg
Septemder [1.34] 35| T 173 k26
Gatober 05| 06 08| A7l 28| .26 T| 00 12| 179
November .08 28] .12] .16] .c2 -12] T B
December 08| .12[ 0| T v | 2l gk
Yoerty 16.00] 22.20
Standard 8 inch rain gage - B Record by Hational Trrigstion Commission.
Nomth 12l s s el7|8folwlmjie s im|s|6]27|18|19]|20|2n]2e|os]an|os]ae]zr|es]|e|s]|mn 1;;;“_1 oot
r T 51 e 8] .59 .36
Youruary | .02 28 e -3)) 17
March L] T & -19
1 T T T 25
oy .ob | 20( T T w02 .oz 59) 27
June o2 T .02 9 .01 3| 3| 02| ) 6 3.06] _1.67
o T 7 20| -04f .01 231 .10 02 83| .18] .16} .10] 1.96] 2.710
Anguat T 06 02| .08 .06] .c2 33} .26 E A7 02 .02 T .30 20{ .o2| .06| .18| 2.10[ 2.3
W] .01 12 . 2.07
October 94 33 02| T 1.29| 61
121 .02 45 .31 Oh -9k 32
Tecember .02 o] .12 216 31
Toarly .93 147
Chihuahua, Chih.
Standard 6 inch rain gage Reoord by Service of Mexico.
* Formal §
Honth ileds e |s]e]r|8|o|wln|we|m{wis|6|w]wlwjeo|ale|a|a|s]{s|z{B]n|0|n 1900 1550
Japuary T 96 ®| 98| a1
hrvary T Ty r| T ol .23
- * T - L3 BT T 2] .06 al B
06 20
o T | o2 | sl r| T ori.oel vl ™| .o P ;m
June T | .ol .05 35 T IR w | 02| (06] 82| .ok| .1 wl ] ) .50 1| 156
o7 © 7| 20 18 T8 Tl 15 oz| ouf1.55] .68
Kaguat wi ‘06| 0| .02 Th v .86l .08 750 6| 7 22 0| .30 .10 3.00f  3.57
16 || T % g 3«35
October T s sl T| T 0 B 52
r Tl 07| .56 T 3
Decenber 7|02 7] T 03 - =2
Tearty 10.66] 15.15
Standard B inch rain gags. El Mulato, Chib. Bacord by Netecrologtcal Service of Kexico.
Foraal
Nemth 12 ]s|u s |6|7 890 [12ja2 |5 |k fsja6ar]|8|ag]jeoflajeeies|abias]a6]er]2s|2]|30| 35 mwtaliges-i5o
Joruary FIENEIETE g I L g z;
Yebruary T 31 ST I a1 ol 2 o B
Yarch o E)
e 2| T 20| 7 S 2.8 73
w al ol ™M T BT clig) v r|.oal 7| ¢ o
Ny r3 ou 12 20| o8| T| T EN
gt . kol 12| o8] .39 oup 2| 12 s T o8| o5 .onf 2.6 12
Septamber [ 14| 7 ) B 1z
Gotober v | 20| 72| o) 2| | =] T -o2| .21l T e 4
Hoveuber o] .01 oz) ol ol T . » el I
1.92{ 8.53
Toarly

# Bome months aiseing.

&
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INCHES
continued
lestina, Coah, —
Standard 8-inch rain gage. Palestina, C 1939 Record by Natlonal Irrigation Commiseion.
Month T2 |3 |3 |6 |7 (8 (9 |0 |3 |2k |25 (26| 27)218| 9 20|22 |a3|2|25|26(27]|28|es] 0]
Jenuary -29] T |18 .oH T T .26] .ok 1.81
Fobruary 08 .06} 1
March T T I 3 -3 7| 20| .28 .79]
April 19 .08 02 .ob 23]
My 37| 06| .06 16| 65|
June -5 -10] ob .89
July 53 1.28] .16 T| .33 2.30
Hugust 121,04 16{1.50| .e7| b3l T T 3.52
Septezber 06| 1.89} 19 43 .32 2.80]
QOotober 59| 16l | .3 83 1.93
November 1.10 .52 .ok T 12| .37] 1.5
Docender 12 321,57 2.01
Toarly 19.10]
N Palestina, Coah. — 1940
stendard 8-inch rein gage. Record by Fational Drrigat
Month Lfe 3| %567 |8 {9 |w |njiefiy | | (26]a7|18f19j20|2a|2fx]{2h|25|26{27}28]|29]3
Jamuery 12 T 12| 5
Fobruary | 04} .55 33 -55( 23| T 1.70 Th
March 18] 20(3.03| .ou T 3.45) 1.08
april 08236 T T 2.8 .05
1.57[2.06 1.57) T [1.69 1.38 08 7350 284
e 2.50 20| .28 .08 )4 794 2.91) 2.48
Ty o1 T .23 8 e
Kagust T 3.39) .61 1.8 2.83 g6k 2.9
Septembar .20 20 355
Qotober .on| .08[ .16] 55 7| .oy &7 1o
Hovember 217 ol 1 T T T T .08 80| o7
December T | 33| .08} .16] .08 06| .18 T T T -89 1.53
Yearly 50.;‘ 20.32
Nueva Laredo, Tamps. — 1940
Standard 8 inch rain gage P Record by Meteorologioal Service of Mexico.
won |1 |23 |5 6]7]8 o]0 |nje|n|u|sle|n|vlyfojale|s|ajz|s]a]|s]s|n]mn /o)t
Jemary T 10 1) = .8
Tebruary 0h T 15| -19] 76
March T 02| .66 T 1.3 .18] T o9 T 2.26] .86
Al T T T ‘%6
oy .18 3 -67] 06 03] 1.78| .80 s.52[ 2.2
June 2.00] 72| .0B| 30| 23 .80] T 'b.lj 1.62
Juiy R o9l 1.0
Jugust o4 36 T 20 130 Lok
September o1 7 72l T T 2.78
Ootober o] T el a5 s.92| 18 s.08| 127
rember 7 26| 81| T <06, 02| 1.68] B9
December - - 22 99l g 7 2.67] 1.21
Yearly 22.14 15.79
Muzquiz, Chih. — 1940
3tandard 8 inch rein gage ¥ Record by 1 Service of Mexico.
‘Month 1|2 |3 [w([s16 )7 [8)]9 [20fan |12 (23 |24 (15 |26 {27 18|19 (20| 20| 22|25 ]2y |25]2|a7]|28]29]30]) 31 |Tota]1923-15%
Jamuary T T 87
Fobruary T T T .36
n v | .3 .39 20| .39[1.20] 98| .87 Nou| 125
Apral 1| 29 T s T 2.24) 107
39 T 45 1.18 791 T 2.81)  3.52
June -20}2.22| ) .39 .59 .73 794 59 39] .20 T 6.83] 3.16
July ? | 28] 20| A7[ 55 1.50f 2,26
't T 71 871 55| .63( .28 3.0 2.7%
September 55| 47 T .20 122f 557
Qotober T | 47| .26 T 28 T 91 2.51
November T T 47| 22| 23| 08| T .90 1.36
Dacamber T T T P 28) 35| T -9 1.35
Yoarly 26.78| 26,04
Nueva Rosita, Coah, — 1940
Standard 8 tnch ratn gage Record by Service of Mexico.
Month 1 2|5 |s|stel7|a]9 |0 |mfz asjuw |15 |6| 7)o fao|er]ee|es|aunio|os]|z|28]2|%]|mn|mom ;;g;‘_’;‘;f‘o
Tacary 7] B -9
Fobruary T L] T B
March 79| 955
April T T 1.33
oy 5.54 3.2 5 8.25 3.5
June 2811.45| 39 1.79 3.4 535
uy 26| .20 06 ;g';
Iuguat 1.10 1 - 2 2.7 .
Septembor T 2 1.69
Octover 20 .61 -8y 1.2
eaber 20 .67 T s
Decenber g ® E R
Yearly 17.93 16.86
San Buenaventura, Coan. — 1940
Standard 8-inch rein . Record by 1 Service of Mexico.
wntn |1 {2 3]s |5 |67 |8 |orwinle]n|nls|w]wfwlwjeolaje|on|aln]s]|a]|s]n|n]n|waliem,
Jenuary | 10 .51 70
Fobruary 20| T 20 a7
Mexch T ™ 53] o1 5t 27
Aprid T T 2
oy a3 60 -38] o a3 .25 a0l 1lss
June T |r T 2k 1.31 20 T .08 11 298| 15k
Ty T T T 1-60
Kogust, a3 L95[1-01 oy b .20 2.871] 1.65
Septemder | .12| .13 12] .1k .51 2.00
October T T T k3 T 1.26 09 r -’5}7 l.zg 1;2
Deoember i e 26, | 20 1.oofa.62 5080 91
P 16.62] 12.98
Monclova, Coah. — 1940
Standard § inch rain gage. Reoord b; Service o ;:::::'
» 1]z |3 s |shel7 |8 ]9 |0|njie{sin |6 |lr]jw|lwjo|lalzs 2 |es| 26|27 28[29|3%|n 1897-1550
Janu o
ary 3 .
Fobruary T 16} -16 T E ol 95 39
Merch 16| 20 > Py JET I
Aprid 16 » T | 22| .08 23 169  1.57
jond ? 3 8 ‘20| 28 a7 T |10z 323 130
June = W R
July 16 10| -39 5
et R T 23[9 106 T 20| » 126 287
Beptember 34 28] - 3.5 1.5
Sotober T 98| T e 56
ovember et T 223
TDooember 13.56
Yearly

# Soue montha missine.
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Don Martin, Coah. —
Standard 8 inch rain gege. 1340 Record by National Irrigstion Comiasion.

Horth 1lels|wls |67 }8]9 |20} |12 16 (25126 17]28 lz_l |22 |23 2kias|e6]er| 28| 29|30 3 |Tetay 1;?,:;&
Jacuary 02| 06! 08| 8k
Povruary | T T |07 06 09| 03] 5T

a4 02| .36 031 99| 13| 1.67] 75
Agr1d 35 o2 39 131
Yoy .87 T | .70] -25 07| .o7| 1.96] 1.95
June .26 2.12] .05] ® [ .08 S0k T T [3.23 5.08| 10.86] 2.2k
fugust T o] .15 r 138 T 1.4

B 2 . 1.70f .01 . X
Septenber .01 T | .06 ™ ? g‘; ;;‘S
Gotober T o6 b orf2.21| ol .02 2571 1.8
November 30].06|las| 2| ¢ T 51 3
wber 03 10 ) IR

Lug. de Salinillas, N. L. — 1840

5 8 " Record by Mational Irrigation Commiesion.
Month 1 2 3 " 5 [ T a8 9 |1c |1 12 |13 [1% j15 |16 1m{wB| 1w 20|20 |22]|23|2k|25|26|27| 28| 20} 30 3 |rTeota
02 01 T 0| 02 T T 09|
Yobrumy | T LR .12] o3} .o .21
March K k| .85 dsfike| aef o1 o] 7 2.93
-y oL 51 1.22| .20 N 2| a3 35] a2 3.35]
June .16 1.02] .24f 09 59 2.10)
July
Auguat T 08] .06 67 2.01 081 3.4
Septenber 37 T 37
Outober .18 .18 1.57) .c2 T T .01 T 1.96
Hovember .39 .28| .20| .12 T T
December T T T 04 | T T 18] 94| .31 01 01 1.49
e el

Anahuac, N. L. — 1940

Record by Bational Irrigstion Comaisaion.
Avoragef
Momth 123w s [6f7 6|9 |ulz 15w |15[16]17|B|1w|20faje]a|h|as]n]|2r|8]2]30]mn/|malesig
I T | o ~ol T 08| [ % T 3 6
Perruary | ) | 7| .15 .08} o8 | T .33 36
o2 09! 1.10 1.63) 17| o] 7 3.02 93
ey ] T | v 22| T| T r| o1 23| 8
20 ool a9 T o1l .50 49 19] .13 L7 e
June. 19| R | nf v 03] .07 21| 1.€0] .82
03| 03] 06| 1.2y
t T | g T T 3.25) 19 voe|l 196
Septeaber 20| 20| 28
ber 26| T J20f .o 2.25] T o2 ENL I
November T | sz 3| 2| a9 T T .02 T 2.39) 33
Decombar T T 9] -55i 1.3b] 1.39
Yoarly - 1732l 13.61
Standard 8 inch rain goge. Guerrero, Tamps. — 1936 Record by Meteorologteal Service of Mexlco.
Mooth afe|3ts s |61 |89 |wejn e |13 | |a>fi6 | 17118[a9 |20 a1 |e|a|n|2s)6]|27]|28) 2] 3]0/t
08 12| 20
Pabruary [
Narch o2 o oM .06 o 1k
April K E 293
Yay 3.07| o8 J12f .ok| 28 Al
Jure .20
Jaly .18 349
gt 43 51 1.57{1.86] .63] 4] Wil
v 28 3.0%) 06 19 .20/ 5.15
October .08 181 .12 .38
12 12
December ob 16 } Zatimated fron surrounding atstiona (Zapata). ol 8

4
:
s
%

Standard 8 inch rain gage. Guerrero, Tamps. — 1837 Record by Meteorological Service of Marico.

wotn 1|2 |3 fs s |e|7]eto o]z ||| |w]r|8jwjoqalaeja|blas|a6forib]|am)i]n

‘H

Jenuary | &
sty | 2 2 .08 26| ) E 1.0
April 0] 0b|
oy 63 .79] .26, 1.6
June, 23 .:
ol 28] .16 23| . 1
" 3 35 19 B
September off ‘08
Ootobar 1.26) .30 ak| 1.60
v 12 35 10 =
December 55 12| .12 28] 28} 51| .28 o4 79| 2.91
Yoarly 12.09
Stanard 8 inch rain gage Guerrero, Tamps. 1938 Record by Moteorologioal Bervice of Merioo.
Mowrth ate|s|e|s |6}tz ]9 o ujizlas|ulslae] || wlo|laaje|as|aa)es|26fer|28]|29]30]|n
Junuary 9] 12| 28| 37
A +531
Februsry
March b3 04| 59]
dprid
Hay 1] 12] 22| 9
June
Juky
Jngust 59| 283}
Septemder By 08| 23|
October
November
December 4 Fo datly record. Taken from monthly record. | -39|1.57] .30] 197
Toarly
Standard 8 inch rain gage. Guerrero, Tamps. -— 1939 Record by Meteorologleal Service of Mexico.
Hooth slelsluis |67 8o ro]jnfzfzanjisfas]| 17]8|wjo|aj2e|as|u]{2|26[27]28]2]30]| 3%t
19| 23 ‘1.m
ruery T
bty a8 on 2
agril 30 51 1021
Wy 33[ 39) 20 1.k} il 2.56 5.49]
Jane 39 +20) 3 igh
Suly 91|
pe= ks s 2031]
U 2] 6] 169 A B s s} 13| 93 b
October 2.80) -0b) - 2:61
Decomber ) 4 Wo daily record. Taken from momthly record. .10] .4 )
20.64|
Tearly

# Some months mssing.

"5
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uerrero, . — 1
Standard 8 inoh rein gage. G Tampe. M0 Becard by Netecrological Bervice of Mexico.
Avarage
Noxth 1j2 3|85 |67 (8|9 w|nfejisimw|is|is) ||y |w|aloja|a|s|s|ag|s|s]n|ln 1540
T r T T 20| .08 .ok | .08 -0l Bd
Fobruary 10| .20 o] Tf T 36| .o
B3 T B R 1461 .31 2.5 1.00
Agrid [} B
-y 08 T T 37 T | .28 |z 1| 285
June -10| .23 1.2} +93] -0 06 1.691 .57 e8] 1.3k
Jaly 23} ok | 6] .08 96| 1.3
Anguat, 59 .08 | r 2.09 2.76| 2.8
September .30 37 \33 1.00| 231
Ootober T 1.89] .22] .38 T L’AT’g 1.3
Tncember | | Estimated frow Zepata. A7 .08 s3[1.20] 20 38| 2k
Toarly 20.51| 17.%0
jtandard 8§ inch rwin gage. Rayones, N. L. — 1940 oord by Bational Irrigeti
watn 1|2 [s|u]sjs|7]e ale|s|a|s|s|a|sfe|n|n By
Tacmary T @ ] o %
Fobruary | .33 -0 &y E
March T 03 6] 29| 37 1.36 z;
1 w07 .
‘:" 03) .12 03| .10 .00 2.88 1.5
T .01 o1 2| 77| o e 21 19|  ede
doly 081 .ce| .01 98 1.37] 1.5
dagust h.ée} .17 02 .03 2| 37| 3.2
September n | | 2 T 23| 3
Ootobar T o 2.7
Sovember L] [ B
December ™ ? T{r|? T i
Toarly wor] 16.96
San Pedro, N.L.
Tecarding gege. o 1840 Becord by National Irrigation Commtssion,
Mocth 1|z IR ENERK] 71“1’[“[“]””"“" 11mumumaaemmaeagynmlm
Jacuary | Ussewared smount Of precipitation fell on these dags. 16 E7)
Fobruary |@ 3o record March 21 to 31, 19%0. K 08| .06 .08|
March 08| .08
EAR]
oy gt 1.09 o8] 2 | T 08 o8 T
e T 1.69) 150} EH .06 28] 16| 3] 26
July 18 > IEAEE] 16| 39
uguat. T T} -5 [2.36] .43 | .o 1.26|2.76| .22 5|65
20| 31| Sifk.57)2.00 2]
Outoder 7} .25 7| w7 ol rf T[T &7 2.9
Movember T p.set b} £f Tl P .16 08, | sl v} T 1.07
Deowmber | 7] T ] kd ] z| T Tl ¥} 4 -
Tearly
Vilia Allende, N. L. — 1940
Becorditg Guge. 194 Beocard by National Irrigati
Moutn 12 |3 |n |5 |67 (89|10 is|wijs|6] 17| 8)iwjeo|er|ee|s|an|os|es|r|wfe|0]n
Jnmnry 12| 11| o 13| 03] 05 | E
Fenroary o o
061 .05 o7| 28| .e4] 1.80| 3 3300 2.03
05 . S 3.6
"y B33 1.48] oM ) .61 B .01 0L ».59) 3.5
Fame 471 .65] 01 0611.22| .02 .02 .70| o1 T 1.73] .22| .31 09| 5.5 .98
Taly o3| .01 .832.13| o] -09) 03] 5. 3.62
Rgawt; T +10] 05| 1.22[1.53| .22| .25 72| .08 28| k 5.29
Septasber e .5 19| 23| r ) 3 (%7
Ootober 1 IeTY &3] | . 54 2 ENTY
Sovember 0h p.38| .16| .13] .ok 06} 04| 1 1.20
9 08 19| 18] 1.77| 58 3 1.67
5 wel e
Montemorel N. L. — 1840
Standard 6 inch rain gege. los, Tecard by Meteorological Servios of Merico.
Memth 12|38 |5 67|89 |w|mjiefaz |2 jas |16 17|18)19|20|majee|amjon|mf6|erfjes|20]m]|n 19081540
Jeuary oh 08| 1] .o¥] REREE 06| -0e[ o] K
Potruary T 18
March Lohf .a K I 1.33| .6 .22 121
A1 28] |2 2.25
oy Tk 19 ) -y ) @) 7 e 2.70
Juoe T 27] 28 3wl ow - 1.56]1 3.3
July o'ﬁ ) 5.23] 2] 2.51
fagust a8 T T .28} 1.93(1.88 1.28 " 3.8
September 16 261arf1rf1.es L] 38| 3.97
=2| 21 Bt LI 2.21
Forember hos! x| ¢ 2 T |z 2.00
T8 26 .21 .29 T [3.01] . 1.23
%0.09] 26.61
Villa de Santiago, N. L. — 1840
Stantard 8 1nch rain gage. de N Tecord by Netional Irrigetion
Nomth a3 fe|s|6|r|{a]|s w0 jufzfis ||| |l |lo|aje|sinls|{s|nis|jeln|n mng;;'j;kg
Jenuary T T[T T 16 T [ .08 T[T T| T 24| g:
Porruary T ™ 1.
Haren T 12| .08 7} 3faas] 3] a0 236  1nm
fbey H P B |l il
Moy k) 2 .01 .ol L 3051 348
T T T 26| 1 71 rlam o) s Ti T 37 3.96f  5.07
iy 1,12 56 2| 2| 18] o1 e[ 3%
August 01| .10] .5 1.73| o8| 7 a2l T 73{1.48|2k.75) 5.4
Setember 20] 551869 [1.95 T -2 1-72) 9.36
Ootober T | 36| 29 8 T 52| 2.06| Lo
Sovembor .oh 1| 37| ‘e8| .1 a 26| o] 2.08] 1.7
December | T 08 33l2.13| .39l 291 1.3
Yourly BL78]  39.3k
Recording gage. — 1939 Beoord by etional Irrigati
I
Meztn slefs e s lefr|a|s|w ule|s|wijsls| rjw|s|olale|oa|a|os|es|er]|en]|w|n]|mn |
K B =)
Jusuary oy o7 5 ok 2 | 2 65| s
et 2 21| (6| .02 el 1
Rl o3 b ¢ .64 T & 1.5e| 08| .00 13 1y
he M 2] .01 09! 90} 2. g
ay £ B o 24 1 * 5] 13| .08 b 26 3%
Jme | a EZ ESS Jg
Jaly - p . 01 2.
2| | TPERPEEE o2 f i
13 a9 o .4 .6 o Y e = 12 e
November ° R
December
2.7 27.%
Yourly
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Recarding gage. Cadereyta, N. L. — 1840 Record by National Irrigation Commisaion.
wass |1 le |3 |w s |67 )elo]w n ez |w]n|we]l 1wjw]w]o a_.l 2leos|ov|oslosfor]a8]m]z|ln Pt
Jaruary 04§ .09 05| .06 o1f .25 86
Fobruary wo2] .oy} 08| 1.0k
Yo ok .05 .93} .20] o8 1.26] 151
April 1.8 13| .01 1.95] 1.99
35 .67 .6 03] .33 2| .09 67 2.8 2.3
June .33] .30] 3.11] 07 22 1.29 b9 5.81]  3.97
July 22| .86 0l o7 1.35] 3.0
Auguat, .o1] .06 .07 05| .02 bofi.82| .2 s21.51] 26| k55| 2.99
Septembsr k' 26{1.85 28| -0 2.80| ka8
Oetober o7 12| .01 02| .04 7] 05 - 11 o a7
November 12 a1 Lok 23 (o6 1 20[ 23 16 1.6
Docember .69 .08[ .58} -1 61 .79 3.86] 95

*
£
5
3
2
3
§

Las Enramadas, N. L. — 1939

Record by Service of Maxico.
Sornal §
Month r e |3 w5 ]6 7|89 |0 |u 12 13 1k [15]216 (8|1 |eofarjee{a3|ah|25]26|27r|{28|29]3]n 1939
January 05 L0813 1.26
February o
o Ao
April .14] W30 por2| a7 2.53
Vay ) 18 o .09 35| 2055
e 06 A7) T 1.29
Taly FIEJE % D EN T
Ruguat 59 28| T T T 77
Septenber a2 J12f2.09| .ok 59 T | .20| .67[1.22 5.05
ootober 57| 22| a2 06 T k61
Fovember 16 .39 35| 03| T 98
December |Tnia te & correction to 1939 in Water Bulletin No. 5. .09 .ob 09 22
Yoarly 21.49

Las Enramadas, N. L. - 1940
Standard 8 inch rain gage- Record by Meteorological Servica of Mexico.

youtn |1 {2 |3 s is |67 e [ofro[niein|ws s 17|85 eo|a]|ee|a|a|a|a|er]|ee]a] 0] n |0l i

Jenuary 06 EIEE o T 7] 10
Fobruary T 1.0 T 15 27 58
3 b o7 o3 b3 o 1.4
Aprid 10 0] 1.7
w8l T T T [ ol .o1{ .58 155 3.60
June 1.32 23 2.60] 240 T [2-40fi.53] .22 26 [10.96] 3.k
7 o3 o a2l 337
Angust -5 T 19 68| .6713.06 ) T 5.3 3.52
Septenber T |1.36]2.86 .16 s L.sgl 5.3
October T 311,48 T 3.09 sl 1.99
T 2 v 1 .08 T T E 86
Decembor 33 T .3 T 30| T jL.78) 79 3.51 1.0
Yenrly 3u.39] 2677
El Cuchillo, N. L. — 1940
Recording e Record by National Irrigation Comisafon.
Homtn s 2|3 |s|stefr |8 |w|n se{s ||| 1w|Bji||afle|sials]s|er|{s|am]|n]smn/[mna x‘,};;f;g;o
Jaouery T B B oz| .ob| .02! T| .02 T 41 €6
TFobruary T <o o 29|
March o3 T 02| 220f .12 37) a9 83|
April T T K
fred .1 23] 3 T 58 .01 .06 .09 .61 1590 3.20
Jumo 51| 39| 93| .o v.97] 58] 70| 03] T 5.4 370
Jaly 14 EU ]
hugust 1.17 L4 09 126 210
September T A7 86| T T 1.13| 2.36
Qotober -73) BY: [t 2.03] T .99 val 2k
Novenber T T| T| T| .ok Ol .23
December 4 T T .23 .oup 02| 33f1.33] .79 268 11
Yearly 1745  18.67
Gral. Bravo, N. L. —1939
Standard & sneh Record by Msteorological Serviss sf Mexico.
Yormalf
Month 12 s [w s |[6f7 {8 |9 dwin 2|13 |1 115 )26 17(18]19]ec|2a|2e|23]|au{as|26)]2r| 28|25 3] 5 |rotal 1986_1959
pr— T [ T | .02 28 10
February T T T T -39
March i o T 27
11 3 1.26] 1.04 75 071 1.9
" * 24 o] o8] 10 324
Tune .o T o1l 2.8
Taly BREIEE T 100 2.8
ugust, 7] 02| -.02] 91 2.27
Saptember T .08 T T 1.02|2.32{ .47 T 3.85| 3.55
octaver 29| T 120
Novexber T T T T .95
December T T T 87
KT I
Yoarly .75 5
Gral. Bravo, N. L. — 1940
Stendard 8 inch vatn sege. Record by Service of Mexico.
Tormel #]
Month 1 e |5 e |5 6|78 |5 |0 []r2]|w |5 (|16 171l {eo| 2|22 23)2kias|26]27|28) 29| 30| 31 |Total1906.1940
Temaary T T T T 61
!‘::rum Tz T 31
March 2| .03 T T T - 09| .02 w55
Aprid o) 133
y au .02 T T | .10 26 3.09
Tone - 1015 19 T eoike]l ) v] T 26| 322
T T T T [ 2.6
& L3 5.00 20 20| sa0| 23
September .02} .63) 16|  3.46
Gotober 1.8 T &7 35| T 1.57 353 122
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Standard B insh rain gage. Higueras, N. L. — 1940

Record by Meteorological Sarvice of Mexico.
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Standard B inch rain gage. Sta. Rosalia, Tamps. — 1940 Record by Meteorological Service of Mexico.
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INDEX TO PRECIP!

The liats and mep vhich follov give reference to the location of all known
precipitetion atatione sver kept in the Rio Orands Basin south af the New Mexico-
Texas state line and several stations adjacent to the basin, as well as the pub.
Llication or files in which the precipitation records may be found, and each year
vithin vhioh some record is availsble. Recording rain gages are indicated. Lati.
tudes, longttudes, snd slevations are the best available data.

In 1950 from Mey to October, 35 rein gagea vers opsrated on Guayuco Arroyo
vatershed,the records of which are in the files of this Cownissicn to be reported
upon later. Thres of these gages are stations 27, 28 and 20 in the followirg
United States iist.

RNATIONAL BOUNDARY COMMISSION

97
TTATION RECORDS

Tne lsttora and numbers in the body of the tables have the following meanings:
= Climatic Conditions in Texas, U. S. War Department, publication 1891.

= Climatologiesl Sumery, U. 8. Westher Bureau publication.

= Climatological Data, monthly, U. 5. Weathor Bureau publication.

to § = Water Bulletins Nos. 1 to 9.

» Vatar Bulletin No. 10.

= Pilos of the International Boundary Commsesion.

= Hydrologic Network Region 6, U. S. Weathar Buresu publication.

= Hydrologic Network Region 7, U. 5. Weather Burseu publication.

« A recording rain gage vas used.

CNERANRa @

UNITED STATES PRECIPITATION RECORDS

:051- :}:’l- YEARS WITHIN WHICH SGME RECORD IS AVAILABLE
. o 1850 1860 1870 1880 180 1900 1910 1920 1930 1940
smssc 8 | spom 5smsd [esdse memss|ssasa esEES sccoC €0GGO|C
r
s snss ase e|sccec cocge [r
4
r
56 86588 |30060 GECEC]S
x(%
5 acss(ssece sssas
9589 {x
I3
3
ceoce (b
104327 | k,620 n
ﬁ ttett ettt |t t|veses ssasaienssa sosas|seces acssalsensn sssss|assse esmsa L2111 28884 (B
n
2,h20 acs 88883 essen 5888818 i3
4,550 x
4,220 sisensn ssess [ssens eoene [0sses sssas [ac cocelr
2,850 769 2
99 "é50 ses esn a8 |sococ ceceeih
10L7127T 3,120 8| & o snsms|emsse seses|ssses essas|sosce saeas |8CGOC GOCCC,
4,250 ceco cacce|e
6,500 ® Beess |seses sases|sccce cocec|r
3,400 £
3,000 x|x
Tx
3,000 coce
1,530 58 sg sasjs es efa 9ix
4,000 r
8%
0
88 86889 (x
r
I
B45ME A5k 58848 2233¢|8
o [eses [ #seas casas|easas easas [sccce cocce|r
9|z
i3
6666 66789 |x
tettt vtuse [ty sees sones |sses alosess sssss swsos sccce ceeee n
IO 1L11T H
58 & seses [ss sness [aag0e 58 88 B8388 £5884 |R4sES B 33828 L8z ;
as 888688 88888 IBCCCC CCOCC B
T
xix
r
x
%
€ G666 [66686 8TE9 [x
ttt titet Lt t|teese apsse Bsns 8 66 |86858 5308 (A2a58 SEESS (53988 B5EDA (3008 08888 |8 X
66 166666 66789 [x
. asgss [at & |sasss sesss (esens 3eses a8 eee aey asea @888 [asers  sase jgccee cooce v
gz Eancock 20 2|anses o
26 [Fort Hancock Bridge 317167 [105751" | 3,500 g
131 [Fort McIntoeh oo ettt trent t [tesas sesca [ssst  sasa{nenen en nonss |scase aasas wsese sssee (s x
113 [Fort MeKavett ean acean s 8se esoas |oses sasas scec
157 [Fort Ringgold freeee coe |t toass ssosa [snass sss wsecs cooe ceece o
102 [Fort Stockton sl svess ssans [sesss s sccec cecee v
taen a8 Tooes
31 [Fort Quitmen 789 %
200 Garvin i
9k [arand Falls 5| eses susne ceoe cooe |r
70 _fQuadal 5 'r
18 Hariingen neas 85 B pecec ecocc
134 [Bebbronville 988 [sasse ae essas [so000 ocoee fh
l1k1 ; cce coooe b
[Bodge Ranch x
t Spri) I
y 56 sanes |50
Indian Hot Springs r
] 1a1 3
18 ma $ls
52 obnason Rench 66 66789 Jx
17 1t Bo8s sssss [a8ses ems
81 Eingston Ranch >
fknioXkerbocker ince A
coce ocece |F
a8e ecce coooc o
h
oc
. r
coe goese|r
%1%
n
] b
T
r
soes | 8 cases| e scece coce (b
ceelr
oswses sas s |eoess smssalsccce cocoo|h
r
x
r
r
Ban Gmssa|eouta asess|8000C 00GOC|B
x|z
I
[scace aseassassa eases |sacc
anse aasas |sn ssecalsse  eszs|s ess s3ses|seasa w |scece cogoeld
]
[LI ] mas scoce csece| l;
acegolr
x
T
x
20 anasls ea|aceec ceoso|h
38 |Prestdio 108723 | 2,560 i tu coce cecose
89 |Previt, Ranch 31°16°1103°30' | 2,700 1




98

WATER BULLETIN NUMBER 10—

INTERNATIONAL BOUNDARY COMMISSION
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UNITED STATES PRECIPITATION RECORDS — continued
N Name of Station YEARS WITHIN WHICH SOME RECORD IS AVAILABLE
° 1850 1860 1870 1880 18%0 1900 190 1920 1930 1940
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MEXICAN PRECIPITATION RECORDS
i i - YEAR! IN WHICH SOME RECORD IS AVAILABLE
No. Name of Station | ati- | Longi- | Elova S CH 30
tude | tude | tiom 1890 1900 1910 1920 1930 1940
57 [Anabuac, N. L. [E7 157 100707 | 650 95 55569
15 [Balle:za, Chth 106°21+| 5,870 £rir
1l [Bustillos, Chih. 106°39¢| 6,650 xxx [xx
58 [cadsresta, N. L. 1,180 99 |9999 9999(99 99 ix
20 |canprao, Chih 4,000 Xx_xxxax [xx xx oo oo
31 [camargo, Tampa- 220 oex [xxxax XALX [X
W ) N. L. 590 xx jxxxx
50 |candela, Cosh. 9ko
39 |carrille, c\un 3,620 xx xoox |x
43 castad 2,440 xxx_xX
76 iCerralvo, N. L 1,130 E:]
25 {Chihushua, Chih. 4,690 79999 99999 19999 9999 199999 99999| 99 9989 |x
72 [Cienege de Flores,H.L. 1,760 9 [x
A0 |Comales, Tamps. 210 kN
12 |Creel, Chih. 80 XX ¥ xx
1 [Cuatro Clenegas, Coan. 2,430 XXX {XXXX XX XEXXX |{XXXXX
10 [Cusubtemoc, Chih 6,720 x |xxxxX
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22 Delicias, Chir (267111 3,710 99 99989 |x
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LOCATION OF PRECIPITATION STATIONS IN UNITED STATES AND MEXICO

Name of Station

Name of Station

Name of Station

Name of Station

Name of Station

KILOMETERS

No. In United States No,| In United States No,| In United States No, in United States No, n Mexico
1 [ Peming 32 | Van Horn 66| Carlabad 110 ra 1{0d. Juarez, Chih,
2 33 ] Indlan Bot Springs 67| Carlsbad Caverns N1 g‘;‘;”";mch 2 | Guadalupe, Chin.
3 x 34 | C. X. Miller Banch 68 | Red Bluff Dem 112 | Enickerbocker 3 | san Ignacio, Chth.
4 (WM. Agr. College 35| Brite Ranch 69 | Pine Springs 113 | Fort McKavett % | Raperanza, Chin.
5 36| Candelaria 70 | Guadslupe Pasa 11k | Menara 5 | Porvenr, cnin.
6 |Wnite Sands 37| Luctus Bunton 71| Tinnin Ranch 115 | Sonora. 6 | villa Gonzelez, Chin.
7 | grogrande 38 Preatdio 72| Winke 16 | sabstatson b T | Guerrero, Chin.
8 | Alemogordo 39| Smith Bros. 73| Msarana n7 8 | Mifiaca, Chih.
9 | Alamognrdo 10 Fort D. A. Ruessll 74| Monshens bt ,mk Springs 9 {1a Junta, Chth
10 | Caraon Seep b1 | Marte 75| Barstow 119 | Myers Ranch 10 | Cusuhtemoc, Chih.
11 | Cornudas 42| Clay Mitchell Rench 76| Pecos 120 | Duvilo Iake 11 | Pustillos, Chih.
12 | K1 Paso Atr Port 43 | Turner Fletcher Ranch | 17| gent 121 | Dol Rio 12 | Cresl, Chih.
13 | Fort Blies Lk | Tom C. Mitchell 78] RX. Merrill Ranch 122 | Montell 13 | 0jos Azules, Chih.
14 | Amertcen Dam 451 Davis Fanch 79| Yort Davis 123 | Dvalde(Becord bogan 1849) | 14 | Tascate, Chih.
15 | KL Feeo 46| Crosson Rench 80 | McDonald Observatory | 12k | Brecketville 15 | Balleze, Chih.
16 | Yalete 47| Cravford T. Mitchell 81 | Kingston Ranch 125 | Fort Clerk 16 | La Boquilla, Chih.
17 [ Socorro (Clint) 48 | W.B.Mitchell-Becondldo | ga | Keuntz Ranch 126 | Tagie Pmss 17 | Salatces, Chih.
18 | Inland 49 | 02 Ranch 83 | Popham Ranch 127 | Carrizo Springs 18 | Bormiguero, Chth.
19 | Fobarta Iaa 50| Study Butte 8l | Childress Ranch 128 | Chupadero Ranch 19 | Parral, Chin,
20 { S8an Pelipe 51 1ingua 85 | Balmornea 129 | Encinal 20 Chih.
21 | yabens, (5.c.5.) 52 | Johnson Bench 86| Palmorhea 136 | Dotores 21 | vil1a1va, Chin.
22 | Fabens, (Hoclamation) 53| Big Bend Park 87 8 131 | Port MeIntosh 22 | Delicias, Chik.
23 | Fabens Qusdalupe Bridge | k| Bot Springs 88! Wi B Mooro Rench 1352 | Taredo 23 | Meoqui, Chih.
2h | County Line 35 | Boguillas 89| Prewit Ranch 133 | Laredo (Atrport) 24 | San Luls, Chin.
25 | Fort. Bancock 56 | Marathon 90| Alpine 134 | Bebbronvills 25 | Chihuahua, Chih.
26 | Yort Bancock Bridge 57 | Sanderscn(Weather Bur.) 31| Bovey 135 | Zapata 26 | Maclovio Herrera(Felomir)
27 | 8lerra Blance 581 Sanderson {Army) 92 | Chancellor 135 | zapata 27 | 0Jinaga, Chih.
28 | West Small 59| Sanderson 93| Resd Panch 137 | Yort Ringgeld 28 | E1 Mlsto, Chin.
29| Finlay & umgr.nov 94 | Grand Talle 136 | Rto Grands City 284| Eacienda E1 Burro, Coah.
30 | Fort Quitman 61 95| Iaperial 139 | Delmita 29 | Palostins, Coah.
| 31 { Fort Quitman & Hodg- Bench 96| Crane k0| Mteston 30 | Tl Remolino, Cosh.
97 Zitler Ranch 141 Bianlgo 31| Pledras Regras, Coah.
Fosvell 981 Buena Vista 142 | Sharylana 32 | 2aragoza, Coah.
Rosvell Uplend 13| Binturg 33 | Muevo Laredo, Tamps.
Glrvin, 16| Veslaco 34| 1a Mariposa, Costi.
MoCamey 145 | Mercedes 35 | Preea K1 Culje, Coab.
Fort. Stockton 146 | Mercedea Pump 36 | Muzquiz, Coahi.
Bakerafield 147 | Baymondville 37 | Bueva Rosita, Coah.
Coats Ranch 148 | Berlingen 38| Sabinas, Coah.
Sherfield 149 | San Benito 39| Carrtllo, Chin.
Big Iake 150 | San Bemito Pump ko | 81erra Mojada, Coah.
Pecos River Station 151 | Browneville 41 Cuatro Cienogas, Coah.
Comstock 152| Prownsville Atrport 42| san Buenaventura, Coah.
Sen Angelo 153] Fort_Tesbel b

villa Allemda, . L.
Montemorelos, K. L
Vills do Santiaso, N L.
Cudareyta, N. L.

L.
m Cachillo, K. L.
Ios Ramones, W. L.
Gral Bravo, N. L.
Haclends Ia Joya, Coah.
Grel Cepeda, Coah.
Saltille, Coah.
Remos Arizpe, Cosh.
Cuesta de oo Fierros,N.L.
Monterrey, K. L.
1 Milagro, K. L.
Topo Chico, N. L.
Clenege de Flores, N.L.
Santa Caterine, N L.
Rigueras, N. L.
Villa de Juarez, R. L.
Cerralve, W. L.

La Teblets, N. L.

Santa Rosalla, Ta.
Comales, Tamps.
Camargo, Temps .

06"

To4*

Galesns, N. L.
Linares, §. L.

RIO GRANDE DRAINAGE BASIN
CUENCA DEL RIO BRAVO
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EVAPORATION IN THE RIO GRANDE BASIN

INCHES

Four types of pans are used for determining evaporation in the Rio Grande basin below San Marcial, New Mexico.
The results reported below are inches evaporation from such pans .

1. Circular 1and pan 4 feet in diameter and 10 inches deep, made of 22 gage galvanized iron, set on wooden
platform on top of ground. Water in pan kept at sbout 7 to 8 inches depth. Measurements by micrometer hook gage.
This type of pan was used at Elephant Butte,State College, Alamogordo Dem, Red Bluff Dam, Balmorhes (Weather Bureau)
Grand Falls, Fort Stockton, Dilley and all Mexican stations.

2. Circulsr land pan 6 feet in diameter and 2 feet deep, made of 20 gege galvanized iron, eet with top of pan
4 inches above ground. Water in pan kept at sbout 16 to 18 inches deep. Measurements by micromster hook gage. This
type of pan was used at Balmorhea (Texas A. & M. College) and Weslaco.

3. Circular land pan 10 feet in diameter and 22 inches deep,set with the top edge of the pan about 1.5 inches
above ground. Water in the pan is kept sbout 17 inches deep. Measurements by micrometer hook gage. This type of
pan 15 used at Winterhaven.

Thirty-six inch square floating pan 18 inches deep kept filled to about 15 inches deep. Made of 20 gage
galvanized iron with metal floats of the same material at each end. The top of the pan 1s kept sbout 3 inches above
the water outeide the pan. The pan floats in a metal water tank 5 feet deep and about 45 feet in diameter which is
kept full within a few inches of the top. Measurement by fixed point gage in center of pan and a dipper of known
volume for refilling the pan up to the gage point. This type of pan was used at Jornada, New Mexico.

An evaporcmeter developed by the United States Section of the Internetional Boundary Commission and calibrated
against a standard Weather Bureau pan, was used at Ysleta, Johnson Ranch, Devils River, and Rio Grande City, Texas.

The United States Weather Buresu furnished the records for Elephant Butte » Jornada, State College, Dilley and
Balmorhea. From Texas A. & M. College came records for Balmorhea, Winterhaven and Weslaco.

In The United States

Elephant Butte Dam, N. M. Jornada, N. M., State College, N. M. Ysleta, Texas 1. B. C. A]amogo.v;i:- Dam,
Month Normal Normal Nermal Average Average
1
0 saaasa0 | P Jiozsasao | 0 | om0 | 0 |reseaisso| ™0 fe3s-1040
Jan. 2.73 2.86 2.61 2.88 2.43 2.99 2.67 3.58 1.15 2.74
Feb. k.92 4.37 4.38 4.15 4.29 4 by L.69 L4.54 4.60 4,11
Mar. 8.78 7.81 8.00 7.52 7.88 7.63 8.83 8.21 9.20 8.38
Apr. 11.04 10.40 10.06 9.98 9.6k 9.66 11.79 11.66 9.92 10.26
May 13,59 12,71 12,02 12.48 10.5k4 11.38 12.52 12.81 11.90 12.10
June 1k.35 1k .60 13.01 13.45 11.33 12.54 11.08 13.96 12.33 .22
July 13.55 12.62 12.69 11.85 11.79 11.4k9 13.27 13.13 15.22 14.22
Aug. 11.13 11.10 11.b5 10.39 10.12 10.03 11.17 10.82 11.24 11.98
Sept. 8.46 8.72 §.62 8.68 8.5 8.06 9.98 9.14 10.32 10.29
Oct. 7.53 6.94 6.36 6.k9 5.93 6.0k 6.12 6.02 8.26 8.22
Nov. 4.29 L2y 3.43 3.87 2.98 3.79 2.82 2.97 k.30 3.82
Dec . 3.18 2.69 2.52 2.49 2.59 2.64 2.29 2.60 3.03 3.18
Total 103.55 99.06 95.15 9k.23 87.97 90.69 97.23 99.44 101.47 | 103.52
Balmorhea, Texas Balmorhea, Texas Fort Johnson
Red Bluff Dam, Texas Texas A.& M. College| U. S. Weather Bureau Grand Falls, Texas 5!]9::::1 _l}_:'::.
Month
Average Normal
1940 1940 1940 1940 1940
1940 | 19391940 19261940
Jan. 2.2 1.56 2.52 2.ko
Feb. 5.50 3.02 3.46 4.67
Mar. 9.98 5.28 5.32 7.98 9.h2
Apr. 11.89 6.78 6.46 8.83 13.h2 15.32
May 13.10 6.82 7.h6 8.57 11.00 11.39 15.29
June 12.75 6.11 8.02 8.19 10.63 9.77 16.88
July 15.09 7.26 7.70 9.22 12.89 11.74 21.30
Aug. 11.38 6.00 6.89 7.4 11.4o 9.35 17.76
Sept.. 12.00 5.94 5.46 7.84 10.24 9.71 17.35
Oct. T.70 k.30 4.26 5.81 8.43 7.29 10.56
Fov. 3.58 3,54 2.12 2.90 2.62 3.97 k.10 kh2
Dec. 3.34 3.62 1.54 2.05 2.19 3.20 3.47 3.23
Total 108.73 56.73 62.50 100,23
Devils River Bridge, Texas | Winterhaven, Texas Dilley, Texas Rio Grande City, Texas Weslaco, Texas
Month Normal Normal Average Average
1940 1990 1igatasso | "% | iszeioao | "M om0 | "% {32,150
Jan. 1.90 1.90 2.25 2.61 477 2.35 2.43
Fob. 2.74 2.69 3.39 3.51 11.26 3.52 3.05
Mar. 12.64 4,22 Lo77 5.56 5.93 10.68 3.97 b
Apr. 11.61 470 5.66 6.40 T.21 8.53 5.22 5.40
May 15.78 5.4z 6.39 8.03 8.05 12.7% 6.14 £.00
June 15.54 6.03 7.87 6.38 9.35 11.99 6.15 6.76
July 22.55 T7.46 8.40 8.60 10.42 1h.02 6.51 6.76
Aug . 16.75 7.32 8.22 10.48 10.43 17.78 16.20 7.93 6.92
Sept. 13.88 6.4k 6.21 8.36 7.55 13.12 12.30 5.62 4.6k
oct. 11.26 k.28 4.69 5.80 5.94 8.4 8.92 k.59 k.66
Nov. k.96 2.k0 2.98 2.66 3.47 5.3 5.70 3.34 3.33
Dec. 5.45 2.00 1.86 2.52 2.54 4.89 5.58 2.53 2.41
Total 5k.91 61.64 70.43 77.01 123.65 57.87 56.7%
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Records are from the Meteorological Service of Mexico for San Buenaventura, La Junta, Linares, and Santa

Rosalia.

Lag. De Salinillas, Anahuec, Monterrey, El Cuchillo and Comales.

Records are from the National Irrigation Commission for Villalba, Delicias, Palestina, Don Martin,

In Mexico
San Buenaventura, Chih. La Junta, Chih. Villalba, Chih. Cd. Delicias, Chih.
Month
1940 Normal 1940 Average 1940 1940
1928-1940 1936-1940
Jan. 2.95 3.73 2.71 3.08
Feb. k71 k.71 3.18 3.86
Mar. 6.86 7.26 h.o2 6.46
Apr. 8.84 9.11 7.01 9.21
May 9.98 10.68 7.15 10.58
June 10.01 11.03 8.2h 10.15 10.51
July 9.95 8.98 8.85 7.35 10.35
Aug. T7.72 7.54 6.68 6.4 7.85
Sept. 7.23 6.91 6.57 5.27 8.02
Oct. 5.52 5.96 k.97 4.97 7.99 6.63
Nov. 3.4 4.06 2.96 3.40 5.37 &.ho
Dec. 2.35 3.00 2.83 2.63 5.00 3.52
Total 79.56 82.97 65.37 73.%0
Palestina, Coah. Don Martin, Coah. |Lag. De Salinillas, N. L.| Cd. Anahuac, N. L. Linares, N. L.
Month
1940 Normal 1940 Normal 1940 1940 Average 1940 Normal
1931-1940 1927-1940 1933 -1940) 1931-1940
Jan. 419 5.1 3.25 3.65 3.4 2.36 2.56 1.96 2.99
Feb. k.60 k.86 L.69 L.78 6.07 k.53 3.73 h.27 3.85
Mar. 6.28 7.67 6.53 8.11 9.21 7.17 6.41 5.51 5.77
Apr. 6.16 9.11 7.57 9.77 11.02 7.26 7.87 7.42 6.12
Mey 8.87 10.27 8.97 11.13 10.69 8.74 8.94 6.47 6.57
June 9.21 11.34 9.25 12.92 11.47 9.43 10.85 6.99 7.80
July 9.91 12.20 10.52 13.26 12.86 12.66 11.4%0 8.74 7.79
Aug. 10.92 12.36 9.34 12.7h 11.72 11.66 10.93 8.38 7.76
Sept. 8.62 9.37 7.64 9.16 9.21 8.97 7.56 5.60 5.60
Oct. 7.92 8.59 5.35 6.87 7.31 6.35 5.65 4.28 k.65
Nov 5.99 7.13 2.50 b3 4.33 2.92 3.43 2.88 3.32
Dec 5.59 5.72 2.58 3.26 4.19 2.6 2.38 3.07 2.76
Total 88.26 10k.03 78.17 100.08 101.52 8l4.51 81.71 65.57 64.98
Monterrey, N. L. El C;‘lcl;.illo, Santa Rosalia, Tamps. C.::n':less,
‘Month - L
1921-1935 Normal
1921 1922 1923 1940 and 1940 1938 1939 1940 1940
1940 Av 19241940
Jan., T7.75 6.30 L.Ls5 2.33 4.01 3.44 3.55 3.87 2.93 3.5 3.32
Feb. 8.68 T7.62 2.50 5.22 4.81 6.94 5.62 5.18 k.66 7.26
Mar. 11.71 10.26 5.89 6.86 6.58 8.23 6.05 8.36 7.19 7.6h4 8.25
Apr. 16.09 1h.12 6.42 7.7 10.70 T7.26 10.82 8.77 8.91 10 .4k
May 14.29 13.14 9.14 8.48 11.26 6.92 9.38 10.05 | 10.1k 11.89
June 14.15 11.84 10.20 9.22 11.17 13.40 | 10.01 10.13 | 11.62 11.77
July 9.26 16.36 12.00 9.75 1h.21 1k .92 14.62 12.20 | 12.67 13.88
Aug. 1k .02 14.36 11.06 9.16 13.92 12.38 12.84 | 12.45 13.68
Sept . 8.21 7.05 5.19 10.15 7.76 9.21 9.10 8.ho 9.87
Oct . 6.18 7.11 3.89 h.5% 7.55 7.67 7.05 7.45 7.05 7.84
Nov. 5.99 3.01 1.73 3.59 4.95 7.19 4.56 4.63 | b.75 5.08
Dec. 7.10 L.53 1.79 3.43 L.Ly b.4g L4.06 3.84 3.40 446
Total [123.43 {115.70 76.22 | 106.99 99.9% | 9u.31 | 95.14 107.74
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Along the Rio Grande and Tributaries— 1940

The drainage basin sreas tabulated below ere taken from the best available sources Iincluding topo-
graphic maps. The total area within the outer rim of the Ric Grande Basin is about 335,500 square miles.
But, in meny places, and particularly along the southwesiern side of the basin large areas yield no run-off
to the Rio Grande. Such non-yielding areas constitute about U48.8% of the total area encompassed by the
outer rim of the basin leaving 171,643 squere miles of productive watershed. Only the productive watershed
areas are listed below.

The irrigated acreages listed below include only areas below San Marcial gaging station on the Rio
Grande and below Girven on the Pecos River. These figures are from the. most relisdble sources and are the
beat figures availeble. On the United States side below Rio Grande City the figures are for cultivated
acreages all of which has irrigation facilities, but & small part of which is farmed without irrigation in
favorable seasons. .

For dralnage basin and irrigated areas in previous years see the heading of each gaging atation in
Water Bulletins Nos. 1 to 8, and see table in Water Bulletin No. 9, page 90.

Drainage Basin—Square Miles Irrigated Areas—Acres
In ]
DESIGNATIONS OF AREAS AND GAGING STATIONS - T
United | Total United Mexico Total
States exico States | Primary [Secondary
Above San Marcial Station 2k, 717 o | 2,717
.
San Marcial to Elephant Butte Dam 1,747 o 1,747 0 0 0
Above Elephant Butte Dem 26,464 0 | 26,46k
Elephent Butte Dam to Caballo Dem 1,290 ] 1,290 T3 o] [+] 3
Above Caballo Dam 27,754 0| 27,75k 3 o o (&
Caballo Dam to El Paao 1,513 o| 1,513 | 90,768 [} o | 90,768
Above El Paso Station 29,267 o | 29,267 | 90,841 o o | 0,84
El Paso to American Dam 4 0 L ) 3} 1] 5} [
Above Americen Dem 29,271 0| 29,271 | 90,841 0 0| 90,861
American Dem to Juarez K1 hy 88
Above Juarez Station 29,312 47 | 29,359
Juarez to Island 146 k72 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. S, 80 Highway Bridge 162 0 162
County Line to Ft. Quitman, excluding Guayuco Arroyo 501 679 1,180
County Line to Ft. Quitman, including Guayuco Arroyo 663 679 1,342
El Paso Station to Ft. Quitman Station, total 1,339| 1,384 | 2,723 | 67,050 | 47,939 0 | 114,989
Above Ft. Quitman Station 30,606 1,384 | 31,990 | 157,891 | 47,939 o | 205,830
Quitman Arroyo (I.B.C. name) above measuring
point near its mouth 36 0 36
Quitman Arroyo (I.B.C. name) above rocky canyon 18 ] 18
Red Light Arroyo {I.B.C. name) (Quitmen Arroyo on
U.5.G.S.Maps) sbove measuring point near its mouth 260 0 260
Van Horn Creek, above measuring point near ite mouth 117 0 17
Ft. Quitman to La Nutria, excluding Quitman Arroyo,
Red Light Arroyo, and Van Horn Creek 628 886 1,514
Ft. Quitman to lLa Futria, total 1,041 886 1,927 1,545 6,425 [} 7,970
Above La Nutria Station 31,647| 2,270 | 33,917 | 159,436 5’6,56’5 0 | 213,800
Capote Creek, above measuring point near its mouth 93 0 93
La Futria to Upper Preaidio, total 580 503 1,083 3,520 6,919 4] 10,439
Above Upper Presidio Station 32,227| 2,773 | 35,000 | 162,956 | 61,283 0 | 224,239
Rio Conchos, above Boguilla Dam o] 17,322 7,322
Rio Conchos, below Boquilla Dam, excluding
area above Boquilla Dem 0| 17,19 | 17,19
Rio Conchos, total of 24,741 | 24,741 0 (160,374| 12,108 | 172,482
Tpper to Iower Presidio, excluding Ric Conchos 21 5 26 1,679 [} 0 1,679
Upper Presidioc to Lower Presidio, total 211 2k,746 | 24,767 1,679 1160,374| 12,108 17h 161
Above Lower Presidio Station 32,248 | 27,519 | 59,767 | 164,635 |221,657| 12,108 | 398,400
Alamito Creek, above gaging station 1,50k [ 1,504 805 0 o 805
Terlingua Creek, above gaging station 1,070 [} 1,070 288 [} [ 288
Lower Presidio to Johnson Ranch, excluding
Alemito and Terlingua 1,439 2,671 4,110 3,518 1,730 ] 5,248
Lower Presidic to Johnson Ranch, total i ,013 | 2,671 6,684 4,611 1,730 6,341
Above Johnson Ranch Station 36,261 | 30,190 | 66,451 | 169,246 223,387 12,108 | hob,7h1
Johnson Ranch to Boquillas 11| 3,735 | 4,206 290 o 9
Above Boquillas Station 36,732 33,925 | 70,657 | 169,536 |223,387| 12,108 | k05,031
Maravillas Creek, ebove proposed gaging station 2,192 o] 2,192 0 o o [}
Lozier Creek, sbove gaging station 1,728 0 1,728 ] o o o
Boquillas to Langtry, excluding Maravillas and Lozi 2,125| 2,595 4,720 [} 0 [} )
Boquilles to Langtry, total 6,045 2,595 8,640 0 [ [ 0
Johnson Ranch to Langtry, excluding
Maravillas and Lozier 2’5?.2 g,;gg 12,3]2‘2 290 o 0 250
Johnson Ranch to Langtry, total 5.
Above Langtry Station ’ 1&2iT{T 36i520 79:297 169,536 [223,387{ 12,108 | 405,031
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—-continued —

Along the Rio Grande and Tributaries— 1940

Drainage Basin—Square Miles| Irrigated Areas—Acres
In
DESIGNATIONS OF AREAS AND GAGING STATIONS In -
United | peico Total United Mexico Total
States States | Primary [Secondary|
Pecos River, above Girvin 29,562 o| 29,562
Pecoa River, Girvin to I.B.C. gaging station 5,681 [ 5,281 370 [} [} 370
Pecos River, sbove I.B.C. gaging station 35,243 ol 35,243 370 5} 0 370
Goodenough Spring, above gaging station 1 [ 1 o] 0 0 o]
Devils River, above Juno gaging station 2,733 ] 2,733 ] o [ [¢]
Devilas River, below gaging station near
Juno to I.B.C. gaging station 1,327 0 1,327 8 0 0 8
Devils River, above 1.B.C. gaging station 4,060 0 4,060 8 <] [« 8
Clenegas Creek, above gaging station 18 ] 18 302 o [} 302
langtry to Del Rio, excluding above tributaries 398 2,k95 2,893 21 o 4] 21
to Del Rio, total 39,720 | 2,495 | k2,215 701 0 4 701
Above Del Rio Station Bo,hg7| 39,015 | 121,512 170,237 | 223,387 | 12,108 | k05,732
Les Vacas Arroyo, above gaging station [ 146 146 [} [} 0 [¢]
8an Pelipe Creek, above gaging station: 62 0 62 1,037 o 4] 1,037
Sycamore Creek, above gaging station S2k 4] 524 66 0 0 66
Pinto Creek, above gaging station 229 o 229 100 0 o 100
Rio San Diego, above gaging station 5} 931 931 o | 21,004 o| 21,00k
las Moras Creek, above gaging station 162 0 162 719 0 (] 719
Rio San Rodrigo, above gaging station 4} 586 586 0 3,212 3,212 6,42k
Del Rio to Esgle Pass, excluding above tributaries 527 581 1,108( 14,739 7,660 )] 22,399
Del Rio to Eagle Pass, total 1,508 | 2,2hh]| 3,748] 16,661 31,876 3,212 51,749
Above Bagle Pass Station 8h,001| 41,259 | 125,260 186,898 | 255,263 15,320| 457,481
Rio Bacondido, above gaging station o| 1,130 1,130 o -6,178| 8,649| 1k,827
Arroyo Amole, total [¢] L2 482 0 0 "] o]
Bagle Pass to El Jardin,excluding above tributaries 36 1,151 1,927 1,696 2kt [} 1,943
Bagle Pass to El Jardin, total 736 2,803 3,539 1,696 6,425 8,649 16,770
Above Bl Jardin Dam Site 84,737 | Wu4,062| 128,799 | 188,594 | 261,688 23,969| k7h,251
Santa Isabella Arroyo, above river road 350 Lo 350 0 0 4] 0
El Jardin to Laredo, excluding Santa Isabella 387 1,079 1,h66 4,186 1,236 [+] 5,k22
Fl Jardin to laredo, total 7 1,079 1,816 4,186 1,236 [ 5,422
Eagle Pass ta laredo, excluding sbove tributaries 1,123 2,270 3,393 5,882 7,661 8,649 22,192
Ragle Pasa to Laredo, total 1,473 3,882 5,355 5,882 7,661 8,649 22,192
Above laredo Station 85,47k | 45,141 | 130,615| 192,780 | 262,924 | 23,969 479,673
Tolores Creek, above gaging station 606 ] 606 ] 0 [+] ]
Rio Salado, above Don Martin Dam o| 13,819 13,819 o { sk,364 8,896] 63,260
Rio Salado, below Don Martin Dam o] 7,709 7,709 0 35,584 10,132 15,716
Rio Salado, above gaging station 0|.21,528| 21,528 0 89,948| 19,027| 108,975
laredo to Zapata, excluding sbove tributaries 91 9k2 1,433 6,008 1,236 0 7,240
laredo to Zapata, including Dolores
and excluding Salado 1,097 o9k2 2,039 6,008 1,236 0 T,2hh
laredo to Zapata, total 1,097| 22,k70| 23,567 6,008 91,184 19,027| 116,219
Above Zapata Station 86,571 | 67,611} 154,182 198,788 | 354,108] 42,996 595,892
El Tigre Arroyo, above gaging station 261 0 261 [} [¢] [} [}
Rio Alamo, ebove gaging station [} 1,675 1,675 [¢] 4,942 5,436 10,378
Zapata to Roma, excluding above tributaries 771 315 1,086 1,102 o 0 1,102
Zapata to Foma, including El Tigre
and excluding Alamo 1,032 315  1,347| 1,102 0 o 1,102
Zapata to Roma, total 1,032 1,990| 3,022| 1,102 L,oh2!  5,436( 11,480
Above Roma Station 87,603 | 69,601( 157,204| 199,890 | 359,050 L8,432| 607,372
Rio San Juan, sbove gaging station at Santa Rosalia o} 12,013| 12,013 0 | 102,551| 67,21%| 169,765
Los Olmos Creek, above gaging station 9535 o] 535 [+ 0 [ o
. Roma to Rio Grande City,excluding &bove tributaries 143 87 990 114 o] [} 11h
Roma to Rio Grande City, including los Olmos
and excluding San Juan 678 8u7 1,525 11h [ [ 11k
Roma to Rio Grands City, total 678 12,860 13,538 114 | 102,551 67,214) 169,879
Above Rio Grande City Station 88,281 82,461 170,7h2| 200,00k | ¥61,601| 115,646 777,251
Rio Grande City to Hidalgo 415 430 8L5
Above Hidalgo Station 88,696 82,801| 171,587
Hidalgo to Mercedes Bridge Station 15 15 30
Above Mercedes Bridge Station 88,711| 82,906] 171,617
Mercedss Bridge to Matamoros Station 1 11 22
Above Matamoros Station 88,722| 82,917} 171,639
Matamoros to Lower Brownsville Station 2 2 4
Rio Grande City to Lower Brownsville Station L3 158 9011*504,910 12 ,%é{ o]
Above lower Erownsville Station 88,72k | 82,919| 171,643 Tok,91k | 473, 115,646|1,294,517

* Cultivated acres, see heading on preceding page.
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AUTHENTICATED DISCHARGE RECORDS

The tabulation below shows the publications 1in which may be found diascharge records that have been

authenticated by this
the Gulf of Mexico,

well aa on floodways leading from the Rio Grande.

Marcial and El Paso gaging stations.

Commission for gaging stations on the Rio Grande from San Marcial, New Mexico, to
and on tributaries near their confluence with the Rio Grande below San Marcial, as

The table covers all of the years of record for San

cord within the two periods 1500 to 1913 and 192% to 1940.

For stations below El Paso the table covers only the years of re-

AUTHENTICATED DISCHARGE RECORDS
Name of Records Within Where Name of Records Within Where
Gaging Station The Period Published Gaging Station The Period Published
W.B. 7; W.S.P. 358, 1900 - 1913 |{W. B. 7
1895 - 1923| 388, Lo8, 438, 458,
k78, 508, 528, 628 [l Ryo Conchos |192F * 1932 | W. B. 6, T*
San Marcial | 1924 - 1930{ W.B. 6; W.S.P. 628, 1933 - 1940 | W. B. 5 thru 10
688, 703, 718
1900 # 1913 | W. B. 7*
1931, 1932% .1940| W.B. 1 thru 6% thru
10 Lower 192k ¥ 1932 | W. B. 6%, T*
Presidio
1933 - 1937 |W. B. 3 thru 7
:ig;mt 1915 and  1916| W. B. 10 1938%,1939%, 1940 | W. B. 8, 9, 1o*
Butte Dam | 1938 - 19%0) ¥. B. 8, 9, 10 Alamito Creek|1932 - 19%0 | W. B. 2 thru 10
Bel 2 - W. B.
Caballo Dem | 1938 - 19%0| W. B. 8, 5, 10 932 1936 | V. B. 2 thru 6
1889 1923| W.B. 7; W.S.P. 358 T’”; o Yoo
- 388, h58, 568, 588’ 1938%,1939% & 1940 | W. B. 8, 9, 10%*
V.B. 6%; W.5.P.588, Johnson Rench | Apr. 1936 - 1940 |W. B. 6 thru 10
El Paso 1924 - 1928+ .1930| 608, 628, 648, 6686 1924 - 1928 |W. B. 5, 6
688, 703, 718
1929 - 1930 |W. B. 6; W.S.P.688,
1931 - 1940{ W. B. 1 thru 10 Boquilles 703, 718
1931 - Apr. 1936 [W. B. 1 thru 6
Below June ¥.B.8,9, 10 = 2
Americen Dem | 1938 - 1940 o lozier Creek | 1932 - 1935 |W. B. 2 thru 6
1900 #1913 |W. B. 7%
Bl Paso Sew-
- 1940| W.B. 8, 9, 10
age Outrall | 1936 i ° 1904* and 19064 W. B. 9
Cd. Juarez | Apr. 1938 . 1940| W. B. 8, 9, 10 Langtry 1g2k* - 1927 |W. B. b, 6
1928 - 1930 {W. B. 6; W.S.P.668,
Island Aug. 1938 - 1940| W. B. 8, 9, 10 688, 703, 718
926 - 1930 2353'62{3 6 w.s.Pé 1931 . 1940 |W. B. 1 thru 10
703, T
Tornillo > e 1900 - 1915 [w.B. 7
Bridge 1931 - 1937| W. B. L thru 7 W. B. 6; W.S.P.588,
Pacos River |1924 - 1930 | 608, 628, 648, 668,
County Line | 1938 . 1940 W. B. 8, 9, 10 688, 703, 718
1931 . 1940 {W. B. 1 thru 10
W.B. 6; W.S.P. 588,
1924 - 1930| 608, 628, 648, 668, 1924 - 1929 (W. B. 5, 6
Ft. Quitman 668, 703, 718 Goodenough Feb. W. B. 6; ¥.3.P.688,
ot - 1930 | 703, 718
1931 - 1940 | W. B. 1 thru 10 Springs 1929 930 | 703, T ]
1931 - 1940 |W. B. 1 thru 10
La Futria June 1935 - 1940 | W. B. 5 thru 10
1900 - 1913 |W. B. 7
1900 * 1913 | W. B. ¥ W. B. 6; W.5.p.588,
V. B3, W%, 6 1924 - 1930 | 608, 628, 648, 668,
192k - 1926*-1930 | y'3p 58g. 608, 628 688, 703, 718
gf');exi‘di Devils River |1931 - 1952%|W. B. 1, 2, 5%, 6
sidio 1927* and 19324 W. B. 9%
Gl % 1933% - 193W*|W. B. 3, 4, 5%, 6
1931 -1933*% 19394 W. B. 1 thru b
- 190 thru 9, 10% 1935 — 1936¥~ 1940 {W. B. 5 thru 10¥
W. S. P. . Water Supply Paper of the U. S. Geological Survey.
W.B - Water Bulletins of this Commission. * Partly revised in Water Bulletin marked thus *.
® - The monthly totals for the year 1928 are slightly revised on page 46, Water Bulletin Fo. 6.
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AUTHENTICATED DISCHARGE RECORDS —continued

AUTHENTICATED DISCHARGE RECORDS—continued

Name of Records Within Where Name of Records Within Where
Gaging Station The Period Published Gaging Station The Period Published
Cienegas Sept. June
Craon 1551 o e ™ B. 1 thru 6 1924 - 1928 |W.B.5, 6

1900 * 1913| W. B. T* Rio Alamo 1929 - 1930 |W. B. 3, 6
1924% W. B. 4%, 6; W.5.P. 1931 - 1940 |W. B. 1 thru 10
588, 608 1900 % 1913 |W. B. 7*
Del Rio 1925 - 1930| W.B. 6; W.S.P. 608
628, 648, 668,.688 1geh - 1929 |W. B. 5, 6
703, 718 Mar. W.B.6; W.S.P. 688,
1931 - 1940| W. B. 1 thru 10 Rona 1929 - 1930703, 718
Partial Records 1951 W.B. 1, 6
Arroyo June Mar.| W. B. 6,7, 8
las Vacas 1935 - 1938 ’ 1932% W. B. 2, 3%, 6
Apr.1938-Dec.19k0| W. B. 8, 9, 10 1933 - W40 |W B 3 thra 10
San Felipe Sept. W. B. 1 thru 10% Oct. 1900 - 1913 |W. B. 7
1931-1935* -1940 " 8
192 - 1928 |W. B. 5, 6
Sycamore May | w. 3.2t 6 Rio San Juan ’
Creek 1932 - 1935 1929 - 1930 | W. B. 3, 6
Nov. W.B. 6; W.5.P. 688,
Pinto Crosk 1928 - 1930 | 703, 718 1931, 1932% . 1940 | W, B. 1 thru 8%,9,10
1931 - 1940 | W. B. 1 thru 10 Los Olmos Mar.
Crook 1932 . 1936 |- B 2 thru 6
Rio San Diego| Oct. 1932 - 1940 | W. B. 2 thru 10
Rio Grande [1924 - 1931 |W.B.S5, 6
Las Moras 1932 - 1g93k*| W. B. 2 thru 5%, 6 | c1ty 19%2% .  19h0 |w. B. 2 thra 8% 91
Creek 1935 W.B.5,6 it
Tio San K. Floodway (1932 - 1939 (W. B. 2, 3,5, 8
Rodrigo 1932 - 1940 | W. B. 2 thru 10
S. Floodway [1932 - 1939 [W. B. 2, 3,5, 8
1900 * 1913 | W. B. T* July W.B. 6; W.S.P. 668,
1928 - 1930 | 688,
192k . 1926 | W. B. b*, 6 % 1931 9 W B 7;)5’ 6718
. .B. 1,
1927 - 1930 B. 6; W.S.P.643, Partial Records
Eagle Pass 668 688 703, 718 Bidalgo 1932 - 1936 {W. B. 2 thru 6
1931 - 1940 | W. B. 1 thru 10 May Hov.
1938 . 1939|W.B. 8,9
Rio Escondido 1932 - 1940 | W. B. 2 thru 10 Partial Record
1900 % 1913 | W. B. T* 1940 W. B. 10
1924 - 1925%| w. B. k%, 6 Retamal ® 1939 and 1940 {W. B. 9, 10
Sept. Oct. {w. B. 2
1926% W.B. k, 5% 6 1932 - 1932
Partial Records
192 - 1928 | W. B. W. B.5, 6
Laredo 927 928 b, 6 Mercedss 1935 N 1936 5,
1926 . 1930 | W. B. 3, 6 Bridge Fov. Dac. |y g ¢
Sept. 1934 W. B. 9% 1957 W
llg’;gtial Recoxl'g.io W.B. 8,9, 10
1931 - 1940 | Ww. B. 1 thru 10 s
; Rancho V1
Dolores Creek| 1932 - May 1936 | W. B. 2 thru 6 FloZd:ay ode 1935 - 19%0 |W. B. 5, 6, 8, 9,10
1900 - 1913 | W. B. 7 1900 - 1913 |W. B. 7
192k _ 1928 | W.B.5,6 Sept.|W.B. 6; W.S.P. 588,
Rio Salado 1929 1930 | . B. 3, 6 Matamoros 1924 - 1926 | 608, 628
’ - 7 Oct. 1926 - 1928 |W. B. 5, 6
1931 - 1940 | W. B. 1 thru 10 1929 _ 19%0 |W. B. 3, 6
Zapata 1932 -1938%. 1950 | W. B. 2 thru 10 * 1931 - 19%0 |W. B. 1 taru 10
El Tigre Apr.
creekzr 3 _ 193 | ¥. B. 2t 6 Jgomvnh \1931+ - 1940 |W. B. L thru 10
W. B. - Water Bulletins of this Commission.

W.S.P.- Water Surply Papers

* Partly vevised in Water Bulletins marked thus *.

of the U. S. Geological Survey.
® Retamal C.rma.l is somstimes used

az a floodway.




1o WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

INDEX

By means of the following index, the two preceding pages of tables, and the Index to Precipitation
Records on pages 97 and 98, reference is given to the data in all Water Bulletins published by this Com-
mission. The reference mumbers below refer first to the Water Bulletin number and next to page numbers
in that bulletin.

Examples: 8,55; 9,43; 10,43,70 refers to Water Bulletin No. 8, page 55, Water Bulletin HNo. 9, page

43, and Water Bulletin No. 10, peges 43 and T70.

A
Accretions to river channel In Ary weather ......ieeesieeveecenereconeneroness B PP 8,48
Acequia Madre (canal), diversions into, areas irrigated, precipitation, duty of water.. 8,55; 9,57; 10,57
Alamito Creek Statlon, discharge at ....uceveeriessencrrorenenes R T N seeses 10,22,104

Alamo; see Rio Alamo
Alamogordo Dem, New Mexico, evaporation at; see Evaporation
Alamogordo Reservoir, stored water in, normal capacity of; see Stored water
Alkali, Alkelinity, pH; see Chemical analyses
American Canal, diversions into; see Diversions

Dam; see Below American Dam Station; see Evaporation; see Precipitation index
Anahuec, Nuevo Leon, evaporation at; see Evaporation; see Precipitation index
Analyses of Water Samples; see Chemical analyses; see Sanitary assays; see Silt
Annual diacharges; see each gaging station; see Sources of river flow

Areas irrigated in the Rlo Grande Basin; see each gaging station, 8, a teble of ...vverun.. 9,90; 10,102
for some additional detail - see references under Diversions

Areas of watersheds or dralnage basins; see each gaging station, 1 through 8, a table of .. 9,90; 10,102

Authenticated Discharge Records ....... creeeraneens [ [ eeeneteneeenaeeraes eereeees. 10,104

Avalon and McMillan Reservoirs, stored water in, normal capacity of; see Stored water
Average discharges, monthly and yearly, 5,64; see each gaging station;
see Sources of river flow
Precipitation, 5,57; 9,48; evaporation, 5,58; salt burden, etc.; see that subject
Unused run-off of drainage basin sub-divisions, 9,48; see Sources of river flow
Watershed yleld of drainage basin sub-divisions, 9,48; see Sources of river flow

B

B. Coli in samples of river flow; see Sanitary assays
Bacteria in semples of river flow; see Sanitary assays
Balmorhea, Texas, evaporation at; see Evaporation; see Precipitation index
Below fmericen Dam Station d18CHArEe AL .vviiinenerrereennreresernnnnsennes tresesananses eeres. 10,12,10h4
Boquilla Reservoir, stored water in, normel capaclty of; see Stored water
Boquillas Station, suspended silt at; see Silt; discharge at

Summation curve of Flow &t ....seseveieeanen e
Boron in water samples; see Chemical analyses
Box Canyon, floods at, since 1828 .............vuuun et rsie e taaneceaer e eeaar aaraa erreeanaa. 8,7
Brownsville Station, Lower; see lLower Brownsville Station
C
Ceballo Dam, Ai8ChAYEE DELOW vvernroerurionrosssnrenoseesnsessssoansrsnsane PP teerenan 10,10,104

Reservoir, stored water in, normal capacity of; see Stored water
Calcium in water samples; see Chemical analyses
Cemeron, Eidalgo and Willacy Counties,
diversions, duty of water, irrigated area and average rainfall ...... 7,755 8,57; 9,59; 10,60
See also Rainfall in Lower Rio Grande Valley 1871 to 1940 ........ erereraecrcetaatann. 10,78
Cepacities of all large reservoirs in the Rio Grande Basin; see Stored water
Carrillo, Chih., evaporation at; see Evaporation
Centenario and San Miguel Reaervoirs, stored water in, normal capacity of; see Stored water
Chemical analyses of water samples, also total dissolved solids:
When availeble detailed electrical conductance data and a graph showing
Rio Grands Salt Burden are shown on pages following the references given below.
From the Rio Grande at: )

Boquillas Station «...eevevviniinacaanan. Ceresenrarenanan ceessestaaanaoa. ey sressees 1,31
Below Caballo Dam Station . 9,66; 10,68
County Line Station ....... . cevases B,66
Del Rio Station ..... . - cecesas Cherresssarenena . 1,32
Eagle Pass Station .. creeens 1,32; 8,65; 9,68; 10,70
El Paso Station ... . 5 b,h2; 5,075 6,715 7,645 8,63%9,67; 10,69
Fabens Station ....eeeeeveeenisnrrereisenaannan. [ 1,27; 2,47; 3,41
Fort Quitmen Station . - 1,305 2,48; 3,42; 4,43; 5,47; 6,72; 7,64; 8,63; 9,67; 10,69
Hidalgo Station ...... Cessesraseranenas . .. 9,71
BT o 5 I 1,31
La Nutria Station . 6,73; 7,66; 8,64; 9,67; 10,69
LeABDUPE DBNL «outtvnvamnnoesesesrorosanonsessunanssosnnsssnsosasassnassnsonsasoronnen 9,66; 10,68
Lower Brownsville Station . 4,43; 5,48; 6,72; 7,655 9,69
Lover Presidio StaALIoN «.iteeeieeiiieerirerirenasssosssveseoacacnsooansasseasssassvasnns 5,49; 9,68
Nuevo Laredo .... - <. 2,49; 3,44 4 bk 5515 6,78; 7,70; 8,70; 9,74; 10,76
R1O Grande C1ty -cvveevseveneercsarenncnansassans 3,b2; 4,43; 5,48; 6,72; 7,65; 8,65; 9,69; 10,71
ROME +vvaveseronsnasaccsantoanssnnsasnnss R et eaessieeeietas et et bas et 2,49; 3,42
San Marcial .... 1,25; 2,46; 3,b1; 4,k2; 5,47; 6,71; 7,64; 8,63; 9,66; 10,68
UPPer Presidio veveeeisesosrsorsoctancsesencnannnnonnns 1,31; 5,48; 6,73; 7,65; 8,64; 9,67; 10,69
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INDEX — continued
C

Chemical analyses of water samples, continued:
On United Statea tributaries:

Alamito Creek StAtion «eeeviviereeriienerstereeriesesrsososnnnssecaannenans trreeviesees 5,U9;5 6,73
. 1,32; 5,50; 6,74

SPrings «veeecereeronerancaaanan cevierenases 3,02

Goodenougl SPrANg . .iveuierereatiiiiiitetataiaannanann . 3,42
Pecos River Station . . 1,32; 5, h9, [ 7h 7 66 8,64; 9,68; 10,70

Springs .
San Felipe Springs «...vveevenionsinacronnons
Springs on the Rio Grande near Shumle Bend ......cco.eveven. .
and wells in region 61 river miles below Bagle Pass .....covvevcronnnns
Terlingua Creek Station .....cveevvierancroreeneas Creiararana Ceteieseennanse cie
On Mexican tributaries:

- - 1Y =

Rio ConchoB near OJINBEA «.oueiveeeerrrsnrssnsesesosesennneese 5,49; 6,73; 7,66; 8,64; 9,68; 10,70
Rio Salado Station .. . . 5 50; 6,74; 7,66; 8,65; 9,68; 10,70
Rio San Diego Station ..... et restetreceesenosnonaenan ereserenaaeas 5,505 6,7h
Rio San Rodrigo Station . fiterees seneaeaiaaeaes 5,505 6,Th
Rio San Juan Station ...... . 5,50; 6,74%; 7,66; 8,65; 9,69; 10,71
Springs 1n region west of Pied.re.s Negras ......... . . 3,h3

also welle in region 61 river miles below Piedras NEGrB8 +vecrcnenvenonnaarocan . 6,75

Chloride; see Chemical analyses

Cienegas Creek statlion, discharge at ......... UM (o 8 [+ ]
Coeshuila, Mexlco, water analyses of springs in; see Chemical analyses

Conchos, Rio; see Rio Conchos

Conductance of water samples; see Chemical analyses

Consumption of water in the Rio Grande Basin, 9,48; see also Diversions

Correlation of rainfall and run-off on Devils River watershed ......................
County Line Station, discharge at, 10, 16,10k; see precipitation index

Cross section of Rio Grande at H1da1lgo Brid@e ..c.veeiereviioreresnseceurecroinnanncssscssnencesens 3,38

Cheeiaeeiaeee.. 9,48

Daily discharge; see each gaging station D

Dams; see Stored water

Deep spring flow, estimated ...........coeveuensnss feremeeccceseaeaanaaaaas 6,65 7,535 8,52; 9,48; 9,53

Del Rio Station, discharge at, 10, 29,10k4; duration curve of flow at Cevereess 5,61
QIAtion curve TIOW B +ores.r.sensss vaereeneiaeeians . 5,60; 7,57

Devils River Station; discharge at, 10, 28, 1014 floods at, LrEQUENCY +eevernarosasscnesossssrsnnans 9,75
magnitude and duration of flowe and of droughts for the past 100 years . . seeeses 9,50

duration curve of flow at, 5,63; surmation curve of flow 8% ...cveeievresoncnenaes 5,59; 7,57
Dilley, Texas, evaporation at; see Evaporation
Discharge Records; see each gaging station; Table of Authenticated discharge records ......... ... 10,10h4
Dissolved Oxygen in river flow; ses Chemical analyses
Dissolved Bolids; smee Chemical analyses
Diversions of water in the United States and Mexico. With some of the following references
data will be found showing areas irrigated, duty of water and average rainfall.
United States side:

American €andl, El PASO «evveteeetrsacncns sasusnsnsannsnssoncasesassonsssness 8,545 9,55; 10,56

Between American Dem and International Deam . ... 10,56

El Paso VB11EOF cevvervcrerernunosoranannnanes .... 8,56; 9,56; 10,58

Hidalgo, Cameron and Willacy Counties . 75755 8,575 9,595 10,60

Maverick Irrigation DIStrict Can@l .....eeveveuniiieiroreneeronesusorsnssnonnnonsnsne . 9,58; 10,59

Municipal water uses ........c.ccevenenn .

Presidio VaAlley «cvucveeeicnrcrerennsnocncocnoanns

Mexican side:

. Acequia Madre (Mexican Canal, Juarez) .

Retamal CaNA) c..vvv vrnrevnennracaans .. vesese. 9,605 10,61
Dolores Creek Station, discha.rge o T P [+ % [+
Don Martin, N. L., evaporation at, see Evaporation; see Precipitation index
Don Martin Reservolr, stored water in, normel capacity of; see Stored water
Drainage basins, areas of, & table of ....eevvvvonannes o ficesisirssssetiessresaaeseses 9,50;10,102
Droughts, frequency - magnitude - duration graph for Devi 15 River .
Droughts in Lower Rio Grande Valley «svecerervrierornosncnnenaaan
Dry Weather losses and Gains in River Channel, a table and graph ....
Duration Curves, for Rio Grande and tributaries .........cveveieveversvoneneas
Duration - frequency magnitude graphs of flows and droughts on Devils River
Duty of Water, see Diversions

E
Eagle Pass Station, discharge at, 10,35,105; suspended silt at; see Silt
summation curve of flow at, 5,60; 7,57; duration curve of flow 8L ..eeiveienensreannns .. 5,61
El Nogal, Cosh., evaporation at; see Evaporation
El Pago Electric Co. Santa Fe Street Plant cooling water Wasbe «..ee-veciserccnancconnconnsnnsanes 513

El Paso, outfalls from deep wells near, 10,13; sewage outfall at, ..........covennana. 8,465 9,155 10 13
River polution near; see Senitary assays

El Paso Station, discharge &b, «c.oevvesenen voreaceecnons S 10,11,10k
El paso Valley, diversions In, see Diverslons
El Tigre Creek Station, dlscharge &t .......ccvveeareeeneneannons eeereeaaiaenen Ceeeeeaeeenenas 10,105

El Vado Reservoir, stored water in, normal capacity of, see Stored water

Electrical conductance of water samples, see Chemical analyses

Elephant Butte Dem, New Mexico, discharge below, 10,9, 10k4; Evaporation at, see Evaporation

Elephant Butte Reservoir, stored water in, normal capacity of; see Stored water, silt in .......... 7,63
Erosion in river channel at H1dalgo StAtION «..eeurievasararairiereroceoreascratntananosesrcnaneans 3,38
Escondido, Rio; see Rio Escondido Station 48
Evaporation and transpiration losses on the watershed .......... tevecnoaas tevereaaes ceeacnnnae ceees 9,
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INDEX — continued

E
Eveporation in and adjacent to the Rio Grande Basin, a map showing ...........ciiiiiiieniiieninss 5,58
United States side:
AMEriCAn DBIM o uvestosonnenoneneronoacassaasesososeseseaveseosenassanaossosasssasoassanssosns

Alamogordo Dam
Balmorhea .....
Devils River .
Dilly .........
Elephant Butte
Fort Stockton ...

Grand Falls .....
Johngon Ranch ......
Jornada, New Mexico . . ;
REA BLUFE DAM o vavvuuintenssesosnseaesnsestosesersorsocassossensstoassessstesesansnnsoseacans 10,100
Rio Grande City ...... . 9,88; 10,100
Santa Fe, NOW MEXLICO +rrevereenrornararonarsnaanssenesesecsonsrsosnsssssonsonasssnassacaasessn 3,47
State College or Meslilla Park, New Mexico . - 3, 9,88; 10,100
WEBLACO e v v cvvvtevrnotsssaessassssnnesasnans .. 3,h9; h hg; 6,96; 7,74; 8,80; 9,88; 10,100
Winterhaven . . 3,48; b,h9; 6,955 7,74 8,80; 9,88; 10,100
B - 9,88; 10,100
Mexican side:
CAPELIO « v v e v st e uteeneaennenas e e eenasesassannssseesmesnnsennesnensnsennsenssensennnennenes 9,89
Cd. Anahuac .. . . . 10,101
CA. DEliCIaE +overnrorerenssosnacssnsenaroseasanasnensnonasssansorersssnnnsnsssansnnasnsssnns 10,101
Comales ......
Don Martin ... . 6,95; 5 ;
T L 10,101
El Nogal ..... 7,74
HAB, MINGIVE «vuurtenrsonnsvnnenaronnnesnssensssoseassressseesasonncsssssssssensssnasonnsenas ,89
lag. De Salinillas . .. 10,101
Las Cruces . e teieia it 9,89
T2 JUIER ¢ eeueneeuonnecasnesesnnsnenoaseoaeessasssonssassassnsarsassosnsanisssasanins 10,101
Linares .... . . . ; 8,80; 10,101
MONEOYTOYF «oevvonnenenereesnnsnsrsssnessseresassessesrosssnannnesnoannnns 3,49; k4,49; 6,95; 10,101
Palestina .. . . H 10,101
SE1t1110 +ereeens e et eeieieeieieeer e araiaieiaeaaaeaas 3,h9; 4,L9; 6,95; 9,89

San Buenaventura
Santa Rosalia .
Villalba ......

. 6,96; 7,74; 8,80; 9,89; 10,101
.. 7,74 10,101

e et et et e et e et e et e et et e reas 10,101
ZATEGOZE = vvrvnvuvronorsacarsarassnrsocsosssnssasos e iebetiecsaceeaiaribeteaar e 9,89
F
Flood duration - magnitude - frequency Curves ..........c.cciciveecreenococnnoceccnss besreneieisanans 9,50
Flood, rates of travel, graphs .
Flood peaks, flattening of ............

Flood peak discharges, 2,42; see each gaging station; magnitudes and frequencies
of floods on the Rio Grande at:

BOX COIFOIL v tuetoeransnuneeosonsossoacssesannacasaoasssastsenasassssssostaresossnsassonscars 8,71
El Paso ..... . 6,79; 10,77
Fort QUItMAN ..vveeieeterreicasoarsoasoionsanareasnototorstossssessssasensasssronossnoronsons ,T1
LANGELY tevusveesvontosacasonosorsanasocssssonasessas 9,75
La Nutria ..... 8,71
Lower Presidio 8,71
San Marcial ..... . 6,79
UPPEr Pro8idio +oevesesreeeranarosaronnncnsenssorsrosssssasaeasessotsosassassssarsannastssans . 8,71
Tributaries to the Rio Grande:
Devils RIVEr ...civeensurnciiinannnnniannenanes . . 9,505 9,75
Tozier Creek .. R R R T 9,75
Pecos River ... 9,75
Rio Conchos ...... 8,71
Sycamore Creek ... . .. 5,24
VAN HOYTL ATTOFO «uvvveterosasnsssosranarararosasiosassososasasseassoesessassososnsnnasesanones 8,71
Floodweys, record of flow in ....... T 10,46,105
Flow, megnitude - frequency - duration graph for Devils River since 1830 .......veerivtcussrnnnenss 9,50
Fort Quitmen Station, discharge at,,10,17,104; see Precipitation index
summation curve of flow at, 5,60; duration curve of fLlow &L ..v.renrervriiecrrrcnnnnrans 5,61
magnitude and frequency of floods at; see Flood peaks
Frequency, magnitude and duration of flows and of droughts on the Devils River since 1830 .c.eeennn 9,50
Frequency of monthly rainfalles of various magnitudes in the Lower Ric Grande Valley ............... 10,78
G .
Geging Statlions, list of; see table of Authenticated Discharge Records .............ceveeeveccanss 10,104
Galns and losses to river channel in dry weather, & table and graph ....c....ccovveonercarvacenans 8,
General hydrologic CONAITIONS +e.seesereuieonsereetororaanrinonasonrosaasonanans 7,4 8,k; 9,4; 10,5
Goodenough Spring Station, discharge at, 10,27,104, surmation curve of flow at .........ccieviinins 5,59
H

Hidalgo, Cameron, and Willacy Counties, diversions in, area irrigated in Valley,
average rainfall in the Valley, average duty of water in the Valley;
see Rainfall in the Lower Rio Grande Valley 1871 to 1940;
see Diversions
Hidalgo Station, discharges and gage helghts at, 10,lk,104; cross section at and erosion at .. K
A70L0ZIC DAIANCE SHEBEL +ocvesrennenesoasoreaaresosernassaenssoseressssrsssnuasossanresyuneyoerenes y
ggdrologic CONA1L10ME, GONETBL 4 eveorrrosnrorerarasosasrararasacacsassiosssvooananas T,4; 8,4; 9,4; 10,5
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I

Index to precipitation records, United States and Mexico and MAD svvevnnsoorecccssonarssnnana 10 ,97,98,99
Irrigated Areas in Rio Grande Basin' see Diversions; see each gaging station, & table of... 9,90; 10,102
Irrigation Consumption in Ric Grande BASIN «..ceereenernrneenennnnenn . 6,63; 7,52; 8,51; 9, l+8,52; 10,55
Jaland Station, discherge 8t .....vieveievesarranns 10,15,10k
Isohyetal lines, Rio Grande Basin, map showing ....

J
Johnaon Ranch Station, discharge at, 10,24,10%; see Precipitation index
Jornada, N.M., evaporation at; see Evaporation
Juerez, Cd., Station, discharge 8t t.coeieireiaiiiiiiienanireierinonenans teestieinnaaaan eevee. 10,14,104

L
La Junta, Chih., evaporation at, see Evaporation
La Nutria Station, discharge at, 10,18,104; floods at; see Flood peeks
Lago Toronto; see Boquilla Resmervoir; see Stored water
Langtry Station, discharge at, 10,25,104; floods at, see Flood peaks
duration curve of flov at, 5,61; aummation curves of flow at .....c.cvvvevvnaenans. 5,605 5,57
laredo Station, discharge at, 10,37,105;

duration of flow at, 5,62, summation curves of £1oW &t ..c.veverneiiiirierainnaan . 5,605 7,57
Laredo, Nuevo; see Nuevo laredo
Las Cruces, Chih., evaporation at; see Evaporation
Las Moras Creek Station, discharge 8t ........eievenccincanns B O e 18 (053
Lag Vacas Arroyo Station, Q19cCharge 8t ..e.evecieeercvieerenervnarernscsnnnnnnnn seeseieseeneess 10,30,105
Linares, N. L., evaporation at; see Evaporation
Los Olmos Creek Statlon, discharge 8t .........cceeverieeecencnens . veeo. 10,105

Losses and Gains to River Channel in dry weather, a table and graph
Lower Brownsville Station, discharge 8t ........ceceveeuvirosnennrnn
Lower Presidio Station, discharge at, 10,21,104; floods at; see Flood peaks

duration curve of flow at, 5,61; summation curve of flow &t ....... .
Lozier Creek Station, discharge at, 10,104; floods at; see Flood pesks

M
Magnesium in water samples; see Chemical analyses
Map of Rio Grande Basin; see front part of Water Bulletins
showing average annual evaporation in the Rio Grande Basin ..................
showing average annual precipitation in the Rio Grande Basin .svicuvieevrerarennnnnranss 5,57
showing average amnnual run-offs and wetershed yields .......... 6,63; 7,52; 8,51; 9,52; 10,55
showing location of precipitation stations in United States and MeXiCO .......ecvv.eseee 10 ,99
Matamoros Station, discharge at; 10,47,105; summation curve of F1OW 8b..uevreeseenernnsneennnnsnnsn 7,57
Maverick Canal, discharge, area irrigated, rainfall and duty of waeter; see Diversions
Maverick County Wells, water sample analyses; see Chemical analyses
McMillen and Avelon Reservoirs, stored water in, normal capacity of; see Stored water
Mercedes Brldge Station, discharge at; gage heights at .......... et etaerase e evs-aen. 10,45,105
Mileages along the Rio Grande, see each gaging station
Milligram equivalents, see Chemical analyses
Monterrey, N. L., evaporation at, see Evaporation; see Precipitation index
Monthly normal discherges; see each gaging station; 9,92; @raphe OFf ...cveveeereeennnnsneoseernonns 5,64
Municipal Water Uses ....... Ceresecs e ieieieerneraas Pt ettt it eseesatersaneanaaas. 10,62

10,48 105

P, %

Normal discharges; see average discharges
North F1oodway, F1OW M «ueeetunnttiinietitiiaieineioiiiittetinieteennertotiesernnieerenanssess 10,46,105
KFuevo laredo, Tamps., see Sanitary assays

discharge at; see Precipitation index

(o]
Occurrence of floods, magnitude and frequency of; see Flood peaks,
magnitude - frequency - duration CUrves .........cesieennann Ceveaseenees etieienaaan seee 9,50
Oxygen, dissolved in river flow; see Sanitery assays
| 4

Palestina, Coah., evaporation at; see Evaporation
Pecos River Station, discharge at, 10,26,10k; floods at; see Flood peaks;
see Precipitation index,

duration curve of flow at, 5,63; summation curves of f1OW 8t «e.ovevvvenirnnneneanns 5,59; 7,57
Pledras Negras, Cosh., discharge at; see BEagle Pass Station; see Precipitation index

Pinto Creek Station, discharge at .................. cretececcetcetnanenane cevrerneen
Precipitation, average, Rio Grande Basin, map showing .
As related to total basin run-off and consumption .

Correlation of rainfall and run-off on Devlilse River ..........ccceccveenennns 9,48
Freguency and megnitude, droughts and plentitudea, in Lower Rio Grande Valley . cevs 10,78
Index to United States and Mexican records ... ............ e eareree i e ey ee... 10,97,98
On irrigsted areas; see Diversions

Periods of plenty and drought in Lower Rio Grande Valley ......cevcn... P ceriierraniaaeaees 10,78
Stations in United States and Mexico, map showing locations ................ cerrerereaesareaans 10,99

Q

Quality of water; see Chemical analyses; see Sanitary assays; see Silt



110 WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION

INDEX — continued

R

Rainfall; see Precipitation index; rainfall in the Lower Rio Grande Valley,

frequency and megnitude, periods of drought and Plenty ..eeeeverererrcrsoneraneessenass 10,78
Rainfall and its relation to consumption, evaporation, transpiration and run-off ................. 9,
Rainfall - run-off correlation on Devils RIVEr +ic.eevensrrernnaronronrancnaoans
Rancho V1eJo Floodway, £1OW N «eeeueerruneroetenasaennansscansseanssssnensassossesrssssesssersenss 10,46
Records, authenticated discharge, 10,104; precipitation, 10,97; evaporation; see Evaporation
Red Bluff Reservoir, stored water in, normal capaclity of, see Stored water
Reservoirs, stored water in, capacities of; see Stored water
Retamal Canal, diversions into; see Diversions
Rio Alemo Station, discharge at ........

. 10,40,105

duration curve of flow at, 5,63; summation curve of flow at 5 59
Rio Conchos, dlscharge of .........c.oveueenn 10,20,105
floods In, 8,71; duration curve of flow of, 5,63; sumation curve of flow . .. 5,59; 7 57
Rio Escondido Statlion, d18CHAIEE B ..vuieuseusenaierrarioseieeinsssssoesossrsiasionsernensone 10 36,105

Rio Grande, discharges; see each gaging station; see Sources of River Flow,

see Authenticated dlscharge records

dry Weather Losses and Gaine to River Channel, & table and g@raph ......ceevevevenveervs.. 8,48
Rio Grande City, evaporation at; see Evaporation

Rio Grande City Station, discharge at ..... N [« JR T, 386 [0 ]
summation curve of flow at, 5,60; duration curve of flow at . . 5,6
Rio Salado Station, discharge at .........ceeevivimiennnann . . 10,38,105
duration curve of flow at, 5,63: summation curves of flow at . 5959; 7,57

Rio San Diego Station, discharge at ....... feeresaraenaas eeriesssaseenaaaanas
Rio San Juan Station, discharge at, 10,42,105; suapended silt at; see Silt
summation curves of flov at, 5,59; 7,57; duration curve of flow &t «.cvvrerrneecrennness 5,63
Rio Sen Rodrigo Station, A18Charge 8t ....ccuveseceinvaesocressoocoossiocoass - 10,34,105
River mileages; see each gaging station
Riverslde heading, bacteria in river at; see Sanitary analyses
Roma Station, discharge at, 10,41,105; Suspended silt at; see Silt
duration curve of flow at, 5,62; summation curves of F1low 8t «.cv.veevnvennaseanas 5,605 7,57

S

- 10,33,105

Salado, Rio; see Rio Salado Station
Saltillo, Coah., evaporation at; see Evaporation; see Precipitation index
Salts (salt burden), see Chemical anslyses
Sanitary assays of Rio Grande water at:
El Paso and vicinity . Ts
NUOVO LATEAD «vvtvrerreerronsnncsancassiaonesses 2,495 3, hh h uu 5 51, 6,78;
San Buenaventura, Chih., evaporation at; see E\raporation
San Diego, Rio; see Rio San Diego Station
San Felipe Creek Station, diescharge at .......cciviiiiimiaenieetiiiarenrannrrsneercennonsreesss 10,31,105
San Juan; see Rio San Juan Station
San Marcial Station, discharge at, 10,8,104; water sample analyses; see Chemical Analyses
suspended silt at, see Si1lt; summation curve of flow at, 5,60; floods at, ....... ceneaes 6,79
San Miguel and Centenerio Reservoirs, stored water in, normal capacity of ; see stored water
San Rodrigo, Rio; see Rio San Rodrigo Station
Santa Fe, New Mexico, evaporation at; see Evaporation
Santa Rosalia, Temps., evaporation at, see Evaporation; see Precipitation index
Second Feet, daily, monthly, end annual averages; see each gaging station

»733 10,75
7h; 10,76

Sewage Outf'all, El Paso, Texas, A18Charge Of ..eveiereverrrvarssecanrssnroconsesonseeess 8,465 9,45; 10 ,13
S11t in Elephant Butte Reservoir . . teee ,63
5ilt in lower Rio Grande, generalized ..... Crbesreseaienetasaacaeseanans cerieeens 6,70; 763
Silt, suspended, as shown by sampling at the following stream gaging stations

Boquilla eveeernivacanancnaaannoonnann e s s tretens it et a e e e e a ey

Eagle Pass .
El PAB0 cievuneens
Fort Quitman .
laredo ......
Lower Presidio ...
Matamoros ........ .
Rio Alamo at Mier ............ NS 5,55 6,683 7,61; 8,603 9,63; 10,65
Rio Sen Juan &t Santa Rosalia ..... e ... 4,485 5,55; 6,68; 7,61; 8,62; 9,65; 10,67
ROMA tevvnve serasuonnsaensns . 1,33; 2 53, 3,465 4,475 5,51\\; 66 7, 62, 8,61; 9,64; 10,66
San Marcial ... eveeeeeeess 2,503 3,&5, 4,45; 5,52; 6, 66 7,59; 8,58; 9, 61, 10,63
Upper Presildio e eeietceeaerae s 13

Shumla Bend, Springs nea.r, water sample analyses of; see Chemical analyses

Sodium in water samples; see Chemical analyses

Sources of Rio Grande flow, maps, diagrams .......

7,605 8,595 9,62;
Cereeaee.s 1,365 2,51
... 1,36; 2,52

A

ciriessine... 6,635 T7,52; 8,51; 9,52; 10,54

South Floodway, flow In ...evvurnenienennn, heveen Betesreieeeaa e, revseee. 10,105
Springs, chemicel analyses of water samples from; see Chemical a.nalysee
Springs, deep springs in the Rio Grande Basin, estimated yield of ......... 6,6%; 7,53; 8,52; 9,48; 9,53

State College, New Mexico, sometimes called Mesilla Park; evaporation at, see Evaporation



WATER BULLETIN NUMBER 10— INTERNATIONAL BOUNDARY COMMISSION m

INDEX — continued

S
Stored water In large reservoirs of the Ric Grande Basin and their capacities:
In the entire Ri0 Grande BASIN «uuesrssrssnisrorrouerrarsersennsnsoresoeracnanensns 7,425 9,47; 10,53
On the United States side, records for the following reservoirs
Alamogordo ......iiiiienan.. . . . .. ; 9,47; 10,52

All large reservoirs . 9,475 10,51
Caballo -cvevreeanon. 9,47; 10,52
Continental .. 10,51
Cost1lla ..evverenn.. . . . .. 10,51
Elephant Butte ..........

, S41; 10,52
McMillan and Avalon ..... . 2,5h; 5,&7, Py h9, 5, 56 6,45; 7, ; 10152
Red Bluff ......... Ceererareieeiieeeae. 6,455 7,415 ; 10,52
Rio Grande ..... 10,51
Sanchez ........ . 10,51
TOITACE +cuteinnrinneinnarenuneennsonnrasasonncennnnsns ceeae 10,51

On the Mexican side, records for the following reservoirs:
A1 large raservoirs . et i es 9,475 10,53
Boguille «evvevenneannnn. . . 2,54 3,47; 4 h9, 5,56; 6,45; 7,41; 8,50; 9,47; 10,52
Centenario and San Miguel . cevees 6,455 7,415 10,52
Don Martin ...vevvunen.n. . 2,5& 3,k7, h u9, 5,56; 6,45; 7,41; 8,50; 9,47; 10,52
Summation curves of river and tri‘butary flows S P - 1, PR 41
Sycamore Creek Statlon, discharge at, 10,105; £10088 1N evuvevrrvnvnnnnnnnrnrn. ceee 5,24

T
Terlingua Creek Station, discharge 8t .......c.ciiiuiieiuieneietineneiarenersaieiienesavinassss 10,23,10h

Tornillo Bridge Station, discharge at ......... . . . 10,10k
Transpiration and evaporation losses on Rio Grande watersharl R R R TR R 9,48
Tributaries, measured; see each gaging station; see General hydrologic conditions
U
Unmeasured increments and decrements, of salt burden, 10,74; see Chemical analyses;
of river flow; see Sources of river fIOW ......ceevvevnennnnn BT L 1}

Upper Presidic Station, discharge at, 10,19,104; summation curves of £IOW 8t «ecevesenueennnss 5,60; 7,57
floods at; see Floods; suspend.ed silt at; see Silt; duration curve of flow &t ........... 5,61

v

Val Verde County wells, water analyses, see Chemical analyses

Van Horn Arroyo, £100d f1OW ceuuveveernsedpernsceronesnoasasucnnns L T P §
w

Water duty, see references under Diversions
Water in storage in reservoirs; see Stored water
Water recelved on and disburaed from the watershed ............eivieiiiiiiiennnoneannveinncnenanenan. 9,48
Water sample analyses; see Chemical analyases
Watershed, sub-divisions, yleld of, map showing; see Sources of river flow

evaporation and transplration 1OSBES OI «eueiverrersieronetanercasacesossasaennsasssssens 9,48
Wells, chemical analyses of water from; ses Chemical enalyses
Weslaco, Texas, evaporation at; see Evaporation
Willacy, Hidalgo and Cameron Counties, diversions in, areas irrigated in the Valley,

average rainfall in the Valley, average duty of water in the Valley; see Diversiona
Winterhaven, Texas, evaporation at; see Evaporation

Y
Ysleta, Texas; see Sanitary assays; evaporation at; see Evaporation
Z

Zapata Station, discharge at, 10,39,104; see Precipitation index
Zaragoza, Chih.; see Sanitary assays
Zaragoza, Coah., evaporation at; see Evaporation



