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FOREWORD

This compilation of stream discherges and related data 1s the ninth unified publication relative to
the cooperative determination of the flow of the International portion of the Rio Grende. The first such
publication wes Water Bulletin No. 1, covering the yeer 1931. These data are published Jointly by the
United States and Mexicen Sections of the International Boundary Commission end represent the results of
stream flow and related wmessurements made on the Rio Grande and on Important tributaries near their com-
fluence, from San Marcisl, New Mexico, which 1s at the herd of Elephant Butte reservolr, to the Gulf of
Mexico, for the year 1939 as well as adjustments to and authentlcations of hydrographic records.

Internetional stream gaging was begun in 1889, with the operation of the station at FEl Paso, Texas.
A number of stations on the Iower Rio Grande and tributaries below EL Paso were esteblished in 1000 and
operated until 191k, From 1914 to 1923, all such work was suspended except far a few months in 1919 end
1920. In 1923 the work was resumed and carried on independently by the two countries until 1931, when the
present cooperative work begen.

The duties and functions of the United States Section of the Intermational Water Commission were
transferred to the United Stateas Section of the International Boundery Commission by Act of June 30, 1932.
On Januery 1, 1932, the Mexican Section of the Intermational Boundary Commission eimilerly took over the
duties of the Mexican Section of the International Water Commission. On Januery 1, 1935, an International
Water Commissioner for Mexico was again appointed and since then, though separated, the two Commissions
function ag one.

This cooperative arrangement for obtalning hydrologic data 1s the result of the concurrence and agree-
ment by both sectilons of the International Commission that a coordinated result should bs insured and that
an accurate and complete hydrographic record of internationsl flow was neceasary.

Of stream gaging stations on the Rio Grande, those at Jnarez, Laredo, and Matamoros, were operated in
1939 by the Mexican Section of the Commission, the others by the United Stetes Section. During 1939 the
Mexicen Section also took over from the United States Section the operation of the Xegle Pass and the Roma
gaglng stationz. Each section operated the gaging stetions on tributeries emtering the Rio Grands from its
own country, or on floodways or diversions within ite borders.

Acknowledgments

Some of the data published herein relative to drainege basin and irrigated areas, chemical and bac-
teriological analyses, silt, stored water, evaporation and rainfall have been furnished by the following
agencies within the two countries; United States Department of Agriculture, United States Bureau of Recla-
mation, United States Army, Agricultural end Mechanical College of Texas, Middle Rio Gramde Conservancy
District, Pecos Joint Investigation, E1 Paso City-County Health Unit, the Department of Water and Sewage
of the City of El Paso, Federal Board of Public Improvements of Nuevo Laredo, Temeunlipas, National Irrigae-
tion Conmission of Mexico, Cia. Agricola y de Fuerza Rlectricae Del Rio Conchos,. S. A., the Mexican Depart-
ment of Agriculture and Development, National Bank of Agricultural Credit of Mexico, The Meteorologicel Ser-
vice of Mexico, end privete individnals. Specific acknowledgment is made where the dsta appesar.

General Hydrologic Conditions for 1939

Along and Adjacent to
The International Portion of the Rio Grande

For 1939 the yearly fiow of the Rio Grande and most of 1ts tributeries waa below normal. It ap-
proached very close to the low year of 193k. In fact, the total tributary iInflow from Langtry to Eagle
Pems was less than in 1934k. After recelving the contributions of all tributaries , the flow at Rio Grande
City wag only 62.7% of the 1924-1939 normel flow. The lowest flow for the year at this poilumt was 1,250
second feet on June 22. The July flow here was the lowest for the pest 16 years as it was at Zapata, also
on the Rio Salado, the Escondids, end Goodenough Spring. New 1924-1939 minimum monthly flows were estab-
lished at Matamoros for April, November and December. For the period since the Lower Browmsville gaging
station was established in 193k, new monthly lows were estsblished this yeer for April, July, November and
December .

The measured United States tributeries below Fort Quitman flowed sbout 659,000 acre feet, or 4¥3% of
their annual average, vwhile the Mexlcen measured tributaries flowed about 1,071(-,0()0 acre feet, or 39% of
their annual average.

During 1939 three flood peaks occurred at Rio Grands City, the first on May 6 with & peak flow of
42,400 second feet. It came from the Sen Jusn and from along the Rio Grande below Larsds. The second oc-
cured on May 1k with a pesk flow of 49,500 second feet. Tt came partly out of the San Juan and wes con-
tributed to by the area along the Rio Grende below Del Rio.. The third occurred October 12 with a peak
flow of 73,100 second feet. It came lergely from the Rio San Juan, and was likewise contributed to by the
Rio Grande below Del Rio.

The monthly average amount of water in storage in all large reservoirs on the Rio Grande basin was
about 3,119,000 acre feet, which was about normal. On the United States side thie astorage was 1,%60,000
acre feet or 94% of normael, while on the Mexican side this storage was 1,759,000 acre feet or 102% of nor-
mal. On the United States side the meen monthly emount of water in storage was 42% of the normal storage
capacity, and on the Mexican side 54% of the storage capacity was similarly occupied.
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FOREWORD —continued

The amoynt of water consumed in irrigation increased slightly in the El Paso-Juarez Valley. Along
the Rio Grande from Fort Quitmen to Upper Presidio on the United States side consumption was sbout 83% of
the 1938 figure, while on the Mexican side consumption was sbout 118%. On the Rio Conchos, consumption
was about 112% greater than in 1938 and 162% of 192, to 1939 normal. In the Presidio Valley the consump-
tlon decreased slightly. On the Pacos below Red Bluff Dam consumption was slightly less than in 1938,
Near Eagle Pass on the United States side the consumption in 1939 increased 30% over 1938 and 90% over the
1924 to 1939 normal, On the Rio Salado, consumption was about the same as in 1938 and 16% of the 192 to
1939 normal consumption due to water shortage. In the Lower Rio Grande Val].ey on the United States side
consumption was about 125% of 1938 and 137% of the 1922 to 1939 normal. In 1939 water was diverted for the
new Willacy District in the Lower Rio Grande Valley on the United States side and through the new Retamal
Canal on the Mexican side. At other places along the Rlo Grande and its tributaries below Fort Quitman,
there was little change in the amount of water consumed in irrigation.

Precipitation was subnormal for the yeer in the enmtire basin below Fort Quitmen.

At Sen Merciel, New Mexico, 2,460 acre feet of suspended silt passed down the Rio Grande. This was
21% of normal. At Esgle Pass the suspended silt passing was 2,820 acre feet which was 32% of averege. At
Roma the suspendsd silt wes about 6,030 acre feet or 50% of normal.

The tonnage of galts for the year carried by the Rio Grande at various geging stations and the tribdu-
tary contridutions of salte was in general below the average. There was & general Increase in the salt
concentration in the water. This 1increase was greateet on the Rio Grande at Fort Quitman, ILa Nutria and
Upper Prealdio stations and on the Pecos River.

At E]l Paso end at the Ysleta-Zaragoza bridge the Rio Grande water contained less total bacteria then
average a8 was also the ceae at Nuevo Laredo. There were less than everage B. Coli in the water at El
Pagto and at Nuevo Laredo and more than average at the Ysleta-Zaragoza bridgs.

Quantity of Water

There are here shown for the year 1939: Deacriptions of gaging stations and thelr equipment with

pertinent notes concerning elevatiomns of gages, station re-

cords, high and low flows in previous years, and factors modifying the stream discharge; also the mean
daily discharges at points along the Rio Grende and the mean deily inflows from measured tributeries.

Extreme monthly high and low gege heights and pesk discharges; also average monthly rates of dis-
charge for each reguler station. =)

The flow of the Rlo Conchoe was not msasured directly, but its monthly flow is shown.

There are aleo shown: Monthly and ennual maximom, minimm end normal discharges in acre feet for the
period 1924 to 1939, 1nclusive , for each gaging station.

The amount of water in storage at the end of each month of 1939 in all large reservoirs of the Rio
Grende basin, as well as monthly and emmual aversges, maximms end minimmms.

A hydrcloglc balance sheet coverfms a major portion of the Rlo Grande Basin.

A graphical presentation of indicated run-off trends on the Devils River as well as magnitude-duration-
frequency curves showing flows and droughts on Devils River.

Sources of River Flow

Three mape are presented for the perlod 1924 to 1939. For sub-divisions of the watershed they show
in everage antual acre feet per squere mile: (a) the unused stream flow, (b) the total watershed yleld
and (c) the total watershed yield less the estimated deep spring flow.

By graph there is shown progressively from station to station downstream, the normsl flow for the two
periods 1900 to 1913 and 1924 to 1939, end also the maximm end minimm flows. On this graph there is also
ghown normal vunused run-off per square mile for various sub-divisions of the Rio Grande basin below Fort
Quitmen,

e e | AT e L
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FOREWORD —continued

Diversions

For the Acequia Madre (Mexicen Canal) near Juarez, Chihuahua, the El1 Paso Valley above Fort Quitman,
Texas, the Maverick Canal near Eagle Pass, Texas, for Hidalgo, Cameron =and Willacy Counties, Texas, and
for the Retemal Canal in Tamsulipas, tebulations covering the year 1939 show the emount of water diverted
from the Rlo Grande, the average acreage of land irrigated, the average duty of water, and the average an-
nuel rainfall. The diversions into the Americen Canal at El Paso, Texas, are also shown.

Quality. of Water

With reference to the probsble 1life of storage reservoirs on the Rio Grande, there is shown the re-
sults of eilt sempling at 3 points on the Rio Grande snd on two tributaries.

Showing the sultability of the water of the Rio Grande and Yributeries for Irrigation use, there is
recorded deteiled chemical enalyses of water semples from nine importent points on the Rio Grande end from
four tributaries in 1939, and also & graphical representation of the salt burden in tons, 3ite sources and
1ts concentration in the: stresm flow for 1939 and five year averages for 1935 to 1539.

With reference to the use of Rio Grands water for domestic, recreational, mmicipal or industrial
purposes, there 1s shown the results of bacteriological examlnstions of water samples at Nuevo laredo,

Tamaulipas, end in the vicinity of El Paso, Texas. The results of tests for dissolved oxygen in Rio Grande
water, near El Paso, are also shown.

Floods

The average frequency of floods of different peak flows 1s shown for the Rio Grande at Langtry for
the past 75 years, for Lozier Creek neer Langtry for the past U0 years, for the Pecos River near Comstock
for the past 40 years, and for the Devils River near Del Rio for the past 109 yesrs. Some data are also
glven on flood peaks at Lower Presidioc.

Evaporation and Rainfall

For its pertinent relation to floods, Irrigation and losses fram reservoirs -there is hrought together
here from rumerocus sources, evaporation obaservations at polnte on both sldes of the basin; also rainfall
recards, not published elaevhere, from the United States side for 1939 and previous years, and meny rain-
fall records fram the Mexican side of the basin for 1939 and pravious years.

Drainage Basin and Irrigated Areas

From the most relieble sources aveilable there has been determined the dralnage basin area above each
gaging stetlion as well ae the areas Irrigeted below Sen Marcial, New Mexico, and below +the Red Bluff Dem
on the Pecos Rilver.Because of new information some revieions appear in this table for drainage basin areas.
On the Pecos River the office of the Pecos River Joint Investigation has supplied new data.

Authenticated Discharges and Related Records

For convenience and completeness thers have been brought together and tabulated the publications in
which mey be found diascherge records of the Rio Grande and its tributary inflows below San Marcial, . Few
Mexico which have been authenticated by this Cammission.

Also tebulated here are references to all Water Bulletins 1n which have been published date concern-
ing water in storasge 1n large reservoirs of the Rio Grende Basin, sources of river flow, diversiona, chem-
ical anelyses, eilt sampling, senitary aseays of water samples, floods, evaporation and rainfall.

Index

There ie presented an index to ell Water Bulletins and the data therein.
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RIO GRANDE AT SAN MARCIAL STATION

DESCRTPTION: Water-stege  recorder and ceble with ait down cable cer and winch located at railroad hridge
about one mile below San Mercial, New Mexico. The recorder 1a on the upstream end of the first hridge
pier from the south abutment of the bridge. The zero of its gage 1s 14,455.38 feet, United States Coast
and Geodetic Survey sem level datum.

RECORDS: Based upon 162 meter measurements, by wading, and from cabdle about 1,000 feet above rallroad
bridge (128 messuremsnts by I.B.C. and 3% by U.S.G.S.s . Computations by shifting channel methods. 1939
recordas good. Recards available: January 1895 to December 1939.

REMARKS: For gage history 1895 to 1938 see Water Bulletins Nos. 4, 7 and 8. During 1939 the river con-
tinued to flow through the Val Verde area. See Weter Bulletin No. 7.

El Vado reservoir on the Rio Chama in New Mexico and many irrigation diversions sbove this station
in Colorado and Few Mexico modify the river flow.

COMPARATIVE FLOWS FROM PREVIOUS REGORDS:  Momentery peak: Mex., Oct. 11, 190k, 50,000 sec. ft. with water
surface level of k,459.5 f£t. on U.S.C. & G.S, datum sbout .25 mile above the present stetlon gege. This
is the grestest flood peak flow I1n at least the past 111 yeers, or since 1828. Min., scmetimes dry.
See Water Bulletin Ro. 6, page 79, for all large pesk flows since 1828 and thelr average frequency.

H Max., Oct. 11, 1901}, 33,000 sec., £t. aversge. Min., somstimes dry. Mmthly: Max., May, 1905,
15,649 sec. f't. averagse. Min., sometimes dry. Yearly: Max., 1905, 3,350 sec. ft. average. Min., 1902,
277 sec. ft. average. Two Successive Yeara: Max., 1905 and 1806, 2,750 sec. ft. average. Min.,1899and
1900, 487 mec. ft. average. Three Successive Yemra: Max., 1905 to 1907, 2,830 sec. ft. average. Minm.,
1500 to 1902, 609 sec. ft. everage. Four Successive Years: Max., 1905 to 1908, 2,390 sec. ft. average.
Min., 1899 to 1902, 539 sec. ft. average. Five Successive Years: Mex., 1905 to 1909, 2,260 aec. ft.
aversge. Min., 1898 to 1902, 697 mec. ft. aversge. Ten Succossive Years: Max., 1903 to 1912, 1,980
gec. ft. average. Min., 1925 to 1934, 1,170 sec. L. average. Forty-Four Year Average: 1,550 sec. ft.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan, Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 737 822 725 | 3,530 [ 1,280 | 385 3.9 | 1,520 148 83.k| 117 396
2 T70 T4 772 3,110 1,990 279 11.1 693 96.3 Th.9 111 61k
s| 812 70 754 | 2,990 | 1,450 | 197 10.0 | 1,210 59.2 73.5| 131 637
4 811 864 T2h 2,970 1,860 139 1.8 | 1,070 29.2 73.8 113 558
s| 780 | 1,000 715 | 2,990 | 1,840 | 123 17.0 | 2,060 29.0 90.1 99.2 516
8 5T 879 700 | 3,930 | 1,790 151 157 2,180 288 123 108 520
7 06 769 (] 4,380 | 1,780 89.8| 713 863 26.4 184 12 72
g| o981 728 679 4,690 1,660 65.0| 192 555 23.% 97k 121 466
o|1,090 825 €50 k240 1,780 2| 106 415 17.4 | 1,410 119 503

10 | 1,050 759 534 3,990 1,380 39.1 68.0 406 15.6 948 120 515
11] 1,1%0 780 But | 3,300 | 1,130 37.8( 0.5 229 79.3| 76k 113 529
12| 1,060 96k | 1,320 | 2,480 921 35.6] 31.9 145 112 539 98.6 550
18| 88k 866 1,350 2,300 806 28.7 23.3 90.0[ 255 k57 106 510
14| 833 727 | 1,380 | 1,860 924 26.5| 20.6 67.4| 348 371 106 516
15| 808 652 1,230 1,790 1,180 19.2 18.1 4o.8| 155 31k 144 559
8| 727 688 | 1,390 | 1,710 [ 1,710 17.1[ 18.8 42 .3] 2,200% 277 1he 56k
17 699 67 1,620 1,740 1,290 13.3 18.8 42.5| 1,590 253 143 581
18| 769 769 | 1,770 | 1,730 988 12.0| 80.5 28.1| 643 250 136 569
18| 756 7 1,640 1,260 837 8.3 3u5 21.9] 664 2k6 128 Los5
20| 750 756 | 1,930 | 1,060 67h 5.6| 167 16.2| 475 220 127 481
1| 763 666 | 2,600 841 551 2.8] 103 132 386 192 133 79
22| 721 658 | 2,920 689 166 3.9 4.3 123 246 165 135 k71
28 794 668 2,700 615 563 3.4 23.3 o3) 184 155 156 550
24| 8717 731 | 3,200 670 545 ko]l =20.0 287 1k 158 k7 597
25| 886 665 | 3,620 | 1,410 277 ho| 19:2 106 133 155 159 565%
26| o922 637 | 3,600 | 1,090 243 25| 19.2 85.6] 119 159 164 593%
27| 833 615 | 3, 205 2.1| 19.3 87.6] 128 145 172 585%
28| 732 66k | 3,960 863% 230 1.3 29.9 160 165 126 217 573
29 43 k&, 360 1,150 286 8| 869 226 131 124 255 539%
801 1706 4,000 | 1,170 236 1.3|L,610 219 103 16 297 561
81| 761 3,710 350 2,200 174 108 611

Sum 21,070 65,386 . . .

25,758 ZLOT0 o e O gy aip LT3 g g 13389 o 56 93BT npy g 16,675

Month Extreme Gage Extreme Second Feet — 1939 |Average Acre Feat
onth | Foet — 1939 High Low |ogond Moo Period  1924.1939

High Low | Day Day 1939 1939 Normal Maximum .| Minimum
Jan. 1.83 66 | 1 1,200 16 [ koo 831 51,100 42,628 56,000 | 17,400
Febd. 1.93 48 12 1,310 17| 328 752 41,800 146,983 77,100 29,600
Mar. 4.8 .51 29 L, k6o 10| 335 1,930 119,000 59,632 119,000 23,400
Apr. k.67 .26 8 %,850 23| 57h 2,180 | 130,000 | 129,889 ho7,000 | 16,850
May 2.38 -.66 16 2,300 28 | 211 1,010 62,000 250,784 608,000 k,ks50
June -.08 | -1.85 1 W3 29 7 58.2 3,70 | 138,180 368,000 228
July 3.08 -1.80 31 2,620 1 2.0 213 13,100 52,593 157,140 [}
Ang. 3.0 | -1.68 3,620 20 | 12.3 429 26,400 49,192 275,000 1,620
Sept.| 243 | -1.77 | 26 3,180 1| 12.5 302 18,000 59,214 308,000 2,920
Oct . 1.54 | -1.40 9 1,810 3| 62.9 301 18,500 3k,313 123,000 0
Nov. -.be -1.30 30 3k1 12 83.0 141 8,390 28,908 76,200 2,550
Dec. -1 -.16 30 768 22 | k2o 538 33,100 10,536 58,400 15,100
Yeen k.67 | ~1.85 4,850 7 725 | 524,860 | 932,852 |1,557,800 [olk,l89

* Partly Estimated
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RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION

DESCRIPTION: Water-stege recorder end ceble with sit down cable car with winch. Prior to Jamuery 17, 1939
the recorder was located at the south side of the pool immedimtely below the dem. The ceble was .75 mile
below this recorder. Zero of this gage was elevation 4,255.10 feet on United States Coast and Geodetic
Survey sea level datum. Op Jammary 17, 1939 a temporary weter-stege recorder was esteblished 1900 feet
below the dam with zero of the gage at elevation A4,242.24. On March 29, 1939 the zero of this gage was
changed to elevation 4,240.9l4 on the sbove mentloned eea level datum.

RECORDS: Based upon 62 meter measurements during the year and a stable rating curve. Records avallsble:
1915 to 1939. 1939 records good. Records furnished by the El Paso Office of the United States Buresu of
Reclamation.

REMARES: The station described here is cperated by the Reclametion Buresu. It has been the official sta-
tion since 1931. Prior to 1931 it wea located at other points a little ferther downstream. Ses United
States Geologlcal Survey Water Supply Papers. The river flow at this statlon is completely modified by
irrigation diversions in Colorado and New Mexico, and by Elephant Bubtte and El Vado reservoire. Elephant
Butte Dam ia 43.9 river miles downstream from the Sen Mercial gaging station at the upper end of Elephant
Butte Reservoir.

PREVIOUS EXTREME FLOWS: The greatest mean dally flow to pass Elephant Butte Dam (siz/xce storage began on
Jamuary 6, 1915) occurred June 4, 1915 when the flow was 7,500 second feet. The minimum flow sometimss
reaches zero.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 h.0| 16.4 17.7| 1,140 | 2,3%0 51k | 2,030 | 2,260 [ 2,190 [2,410 15.0 15.7
2 13.2| 16.0 17.6] 2,110 | 2,390 | 1,090 | 2,000 | 1,860 | 2,190-|2,k00 15.0 15.6
8 ik.o 15.6 17.6 | 2,110 2,240 1,570 | 2,000 648 2,190 | 2,400 15.0 15.5

s 10| 16.3 17.5( 2,010 | 1,840 [ 1,570 | 1,990 | 2,260 | 2,190 | 2,390 14,3 15.7
5 1%.0 17.0 17.4 | 2,040 1,810 1,570 | 1,990 2,260 2,190 | 2,390 ik.3 15.5
a ik.0 17.7 7.4 | 2,0b0 | 1,810 1,730 | 1,990 | 2,260 [ 2,190 |2,370 4.3 15.3
7| 30k 17.7 17.% | 2,190 | 1,810 1,980 1 1,980 291 | 2,190 (2,360 13.5 15.2
81,670 17.7 17.% | 2,420 | 1,810 | 1,980 | 2,08 | 2,050 | 2,190 |2,350 1k.0 15.1
9 |2,k90 17.7 17.%| 2,420 [ 1,810 | 2,000 | 2,210 | 2,260 | 2,180 |2,350 14.5 15.1
10 [ 2,890 17.7 7.4 | 1,660 1,810 2,050 | 2,210 | 2,250 | 2,180 |2,350 1h.5. 15.1
112,900 17.7 17.3| 1,770 1,810 | 2,050 | 2,200 | 2,250 [ 2,180 [1,170 14,5 15.1
12| 2,880 17.7 17.3| 2,420 1,810 2,050 [ 2,200 | 2,250. 2,170 36.0 1.5 15.1
13)2,880 17.7 17.3| 2,%0 1,310 2,040 | 2,190 2,250 2,170 19.0 15.8 15.3
142,880 17.7 17.3 | 2,ke0 1,620 | 2,070 | 2,250 | 2,2k0 | 2,170 17.8 15.8 16.0
151,000 17.7 17.3 | 2,420 1,620 2,190 | 2,300 | 2,240 [ 2,170 17.5 15.2 15.5
16 12.3(  17.7 17.3] 2,420 | 1,220 | 2,250 | 2,290 | 2,240 | 2,160 17.2 1.5 15.
17 16.5 17.7 17.2 | 2,420 921 | 2,260 | 2,290 | 2,230 | 2,160 16.9| 15.7 16.1

18 16.5 17.7 17.2| 2,420 1,630 2,250 | 2,290 2,230 2,160 16.6 1.7 k.6
19 16.5| 17.7 17.2 | 2,%0 | 1,630 [ 2,250 | 2,290 | 2,230 | 2,160 16.0| 1k.7 14.8
20 16.5 17.7 17.1| 2,420 | 1,630 | 2,2k0 | 2,280 | 2,220 | 2,160 15.5 | 1b.7 15.2

21 165 17.7| 17.1] 2,%20 | 1,630 | 2,220 | 2,290 | 2,220 | 2,160 16.0| 1%.6 5.5

22 m.8| 17.7 17.0| 2,k20 | 1,550 | 2,210 | 2,200 | 2,220 | 2,160 16.4| 1k.5 15.7

gg gt 17.7 12.0 2,:10 1,1ég 2,210 | 2,290 | 2,220 | 2,150 16.9| 1%.5 14.2
. 7.7 16.9| 2,410 2,170 [ 2,290 | 2,220 | 2,150 . . .

25| 6.0 177 16.8| 2)410 1,&30 2:130 2;230 23220 251?0 %;g i B3

26 16.5| 17.7 17.1| 1,760 [ 1,430 | 2,080 | 2,260 | 2,200 | 2,1%0 183 1k.9 1.5

27| * 16.0 7.7 7.4 2,030 1,2k0 2,070 | 2,290 2,210 [ 2,140 18.8 15.6 14.6
28| * 16.k( 17.7 17.7 | 2,390 301 | 2,070 | 2,280 | 2,210 | 1,640 18.8] 16.0 14.8
29] * 16.8 18.0 | 2,010 391 | 2,070 | 2,290 | 2,210 | 2,420 18.8| 15.8 k.9
so| *17.2 18.4 | 2,390 391 | 2,070 ( 1,920 | 2,200 | 2,410 18.8| 15.6 13.2
81| * 17.0 247.0 391 1,670 2,200 18.8 13.0
Suml 488.4 66,340 8,97k 65,12 2 .
20,233.5 767.7 77 45,843 25,97 67,250 0,129 65,060 2,309-2 35,7 ‘.*61‘7
Month Extreme Gage |oExtreme Second Feet — 1939 Average Acre Feet
t
onth | Feet — 1939 High bow e Ml Period  1524-1939
High Low Day Day 1939 1939 Normal Maxi Mini
Jen. 11 2,900 16 12.3| 653 4o,100 4,929 40,100 18k
Feb. 6 7.7 | 3 15.6| 17.k 965 27,509 57,500 969
Mar. 31 2l7 25 16.8] 24.8 1,520 62,539 88,500 1,520
Apr. +8 2,420 1| 1,140 [e,210 132,000 | 114,206 136,000 | 84,400
May LY 2,390 |¥28 391 [1,480 90,900 | 106,000 155,000 | 78,500
June 17 2,260 1 51k |1,970 117,000 | 121,250 146,000 |101,000
July : 15 2,300 31 | 1,670 |2,170 133,000 | 124,362 137,000 | 97,800
Aug. Lt 2,260 7 291 [2,100 125,000 | 123,350 162,000 | 78,700
Sept. 29 2,420 28 | 1,640 [2,170 129,000 74,612 129,000 | 24,900
Oct. 1 2,410 20 15.5]| 816 50,200 18,471 50,200 506
Nov. 28 16.0 7 13.5 .9l 88k 13,146 39,300 aslh
Dec¢., 17 16 L1 | 2k 11.3 14.9 916 13,180 68,700 916
Yearly] 2,900 11.3 (1,140 .| 825,489 803,563 | 1,003,484 |637,534

* Partly Estimated. 4% And other days. @& Mean Daily.




WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT BELOW CABALLO DAM STATION

DESCRIPI'ION: Water-stage recorder and ceble with ait down cable cer and winch located .75 river mile below
Caballo Dam. Elevation of zero of the gage was 4,147.03 feet fram February 26 to October 7, 1938 when it
was changed to 4,1%6.03 feet. On October 13, 1938 1t was again changed to %,145.03 feet.. All elevetions
are on United States Coast and Geodetlc Survey sea level datum.

RECORDS: Based upon 192 meter measurements during the year. Records available: February 26, 1938 to De-
cember 31, 1939. 1939 records good. Records furnished by the El Paso Office of the United States Bureau
of Reclamation.

REMARKS: Thie geging station was inatelled by the Burean of Reclamation on the Rio Grande on February 26,
1938 to measure the flow from the Ceballo reservolr. Caballo Dam ie located on the Ric Grande 26.7 river
miles belovw Elephant Butte Dem. The river flow here 1s completely modified by reservoirs and irrigation
diversions above this station. This station is about 1.5 miles upstream from Percha Dem (a low diversion
dem) at which point records have been kept in past years. Small accretions to the river take place be-
tween this station and Percha Dem. 1,653 acre feet of water, not accounted for in the tables below, were
diverted from Ceballo reservoir into e small irrigation cenal (Bonito Lateral) just below the dam.

PREVIOUS EXTREME FLOWS: The greatest mean daily flow to pass Csballo Deam (since storage began February 8,
1938) ocourred August 6 and 7, 1938 when the discharge was 2,430 second feet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dee.
1| 1.8 4 755 2,100 | 1,470 | 1,7%0| 1,950 | 1,650 | 2,450 | 2,030 37.5 31.2
2| 1.9 b 750 2,010 | 1,k60 [ 1,820 1,920 [ 1,740 | 2,160 | 1,060 29.7 31.3
8| 2.1 3 818 1,990 | 1,510 [ 1,950 1,790 | 1,8%0 | 2,190 | 1,070 25.1 31.5
4| 2.3 3 |1,03%0 1,930 | 1,510 [ 1,960 2,00 | 1,770 | 2,110 684 25.1 31.6
5| 2.5 3 | 994 1,920 1,470 | 1,930 | 1,970 1,770 | 2,010 316 25.1 31.6
8| 2.6 70k 966 1,850 | 1,650 [ 1,900 2,9%0 | 1,800 | 1,9k0 1% 25.1 31.6
7| 2.7 |1,050 997 1,820 | 1,710 [ 1,860 1,920 [ 1,620 | 1,860 93 25.1 31.6
8| 3.0 9Th 894 1,94 [ 1,690 | 1,8% | 2,110 | 1,530 | 1,8%0 90 26.0 31.6
o| 3.0 5 862 1,980 | 1,680 | 1,900 2,2%0 | 1,690 | 1,790 86 26.0 31.6 |

10 3.0 52} 79 1,8k0 1,640 2,010 | 2,180 1,790 | 1,750 106 296 31.6
11 2.5 519 926 1,850 1,630 2,070 | 2,110 1,800 [ 1,740 106 987 31.6
12| 2.5 730 | 1,010 1,780 1,670 2,070 | 2,190 1,950 | 1,730 88 | 965 57.3
18| 2.7 876 |1,010 | 1,790 | 1,670 | 2,060 2,280 | 1,980 | 1,580 68.2( 8uo 29.0
14| 2.2 816 |1,0k0 1,780 | 1,710 | 2,120 2,300 | 1,950 | 1,1%0 68 | 800 668
15 2.5 822 1,160 1,760 | 1,700 [ 2,220 2,240 | 1,760 668 68 | 392 920
18| 3.5 785 [1,250 1,740 1,700 2,180 | 2,240 1,770 L3l 759 82.0 837
17| 3.6 ki3 | 1,460 1,830 1,650 [ 2,250 | 2,2%0 1,750 ko6 207 56.0 707
18| k.2 201 |1,630 1,820 | 1,610 | 2,250 2,240 | 1,800 ksh 855 31.5 | 559
19| 4.1 156 |1,560 1,760 | 1,580 | 2,250| 2,100 | 2,030 542 831 31.5 | 188

20| 4.6 80 |[1,500 1,730 | 1,690 [ 2,230 | 2,090 | 2,030 835 739 31.5 9.0

21 k.6 3 |1,530 1,640 1,760 2,180 | 2,200 1,970 760 501 | 31.b4 k.3

22 L.y 3 |1,540 1,610 1,760 2,160 | 2,200 1,990 Tho 247 1.3 4.3

28| 4.3 3 |1,390 1,71¢ | 1,800 | 2,070 2,220 | 2,030 965 8k 31.1 4.3

24| 3.9 3 | 1,330 1,680 | 1,930 | 2,050 2,200 | 2,030 9kl 83 30.9 4.3

25| 3.8 3 | 1,kk0 1,630 | 1,930 | 2,0k0| 2,150 [ 2,000 892 80 30.8 4.3

26| 3.7 3 |1,k90 1,610 | 1,9%0 [ 2,040 2,00 | 2,080 861 43 30.7 3.7

27| k.1 2 |1,450 1,610 | 1,910 | 2,010 1,970 | 2,160 951 354 30.7 3.7

28| k.5 668 | 1,450 1,520 | 1,980 | 1,990 1,970 | 2,160 987 358 30.8 3.7

29| 3.9 1,760 1,480 1,950 [ 1,950 1,90 | 2,280 987 36.2  30.9 3.7

30 3.5 1,750 1,k80 | 1,80 [ 1,950 1,880 | 2,k90 987 | -~ 3266 31.0 3.6
81| k.2 1,790 1,780 1,730 | 2,3k 37.0) 3L

Sum 10,100 53,290 61,040 59,540 9,741 4,364 .4

105.0 "7 38,3W1 ’ 52,90 0 gusso Y sgq00 TS o g M

Menth Extreme Gage |eExtreme Second Feet — 1939 |Average Acre Feet

oM | Feet — 1939 High Low |oecond [Tl Period  1938-1939

High Low Day Day 1939 1939 Average Maximum | Minimum
Jan. $20 b6 | 1 1.8 3.3 204 1,642 3,080 204
Feb. T 1,050 27 2.0 361 20,000 21,100 22,200 | 20,000
Mer, 31 1,790 |2 750 [1,2%0 76,000 74,900 76,000 | 73,800
Apee. 1 2,100 (%20 | 1,480 |[1,780 | 106,000 111,000 116,000 | 106,000
May 28 1,980 2| 1,860 |1,720. | 105,000 109,000 113,000 | 105,000
June f17 2,250 1| 1,7%0 2,030 | 121,000 121,000 121,000 | 121,000
July 1% 2,300 31| 1,730 [2,080 | 128,000 118,500 128,000 | 109,000
fug. 30 2,450 8| 1,530 |[1,920 | 118,000 12k,500 131,000 | 118,000
Sept. ) 1 2,450 17 ko6 |1,290 76,800 60,300 76,800 | 43,800
Oct. 3 1,070 27 35.4| 314 19,300 22,700 26,100 | 19,300
Hov. 1 987 (3 25.1| 169 10,100 11,100 12,100 | 10,100
Dec. 15 920 31 3. 141 8,660 8,990 9,320 8,660
Yearly] 2,450 1.8|1,090 789,06k 78k, 732 789,064 | 780,k00

¥ And other days. ® Mean Dally

e PRI T n R T BT T S TRt B I e e e T
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WATER BULLETIN NUMBER 9 -— INTERNATIONAL BOUNDARY COMMISSION

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 milee northwest of El Paso, Texas and 5 miles northwest of Cd. Juarez, Chihushua and .9 river
miles above the American Dem. Zero of gage is 3,720.51 feet sbove U.S.C. and G.S. mean sea level datum.
Algo water-stage recorder 1 mile farther upstream with zero of its gage 3,722.52 feet on the above men-
tioned datum. Thim later gage has been the official gage since August 3, 1938.

RECORDS: At high flows the record was based upon meter meesurements mede here during the year and computa-
tions by shifting channel methods. At flows below sbout 1,500 second feet, the record is based upon the
record of flows into the Americen Cansl at the American Dam and flowa passing the Americen Dam in the Rio
Grands. 1939 records good. Records avatlable: 1889 to 1939, inclusive. i

REMARKS: El Vedo reaervolr on the Rio Chams, Elephant Butte, and Caballo reservoirs on the Rio Grande, also
meny irrigation diversions in Colorado and New Msxlco, completely modify the river flow.

COMPARATIVE FLOWS FROM PREVIOUS RECORDS: Momentary Peek: Max., Jume 12, 1905, 24,000 sec. ft., with 6.0
ft. gtage (lower gege). This 1s the greatest pesk flow in the past 111 years or eince 1828, or possibly
longer. Min., sometimes dry. Deily: Max., June 12, 1905, 23,680 sec. ft. everage. Min., sometimes dry.
Monthly: Max., June 1905, 14,300 mec. ft. average. Min., sometimes dry. Yearly: Max., 1905, 2,780 sec.
Tt. average. Min., 1902, 70.1 sec. ft. average. Two Successive Years: Max., 1905 and 1906, 2,160 sec.
£t. aversge. Min., 1899 and 1900, 168 mec. ft. aversge. Three Successive Years: Max., 1905 to 1907,
2,280 sec. ft. average. Min., 1900 to 1902, 269 sec. ft. age. Four Si ive Years: Max., 1904 to
1907, 1,880 sec. ft. average. Min., 1899 to 1902, 227 msec. ft. aversge. Five Successive Yearas: Max.,
1903 to 1907, 1,790 sec. ft. average. Min., 1898 to 1902, 669 sec. ft. aversge. Ten Successive Years:
Max., 1903 to 1912, 1,560 sec. ft. average. Min., 1929 to 1938, 733 sec. ft. average. Fift; Yeara:
Aversge 1,000 mec. ft. See Water Bulletin Wo. 6, p. 79, for all large peak flows since L and their
average frequency.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 203 |* 126 183 801 918 1,020 | 1,0b0 [ 1,350 [ 1,190 | 571 307 265
2| 199 |[=*2127 171 853 921 936 | 1,020 | 1,320 | 1,220 | 552 296 257
8| 195 - |* 132 201 | 1,100 909 896 | 1,090 | 1,180 [ 1,k10| 523 289 252
4| 292 135 372 9k5 785 960 | 1,190 | 1,180 [ 1,350 50k 285 24o
5| 1% 132 Loy 964 900 1,240 | 1,360 1,990 1,230 531 269 249
6] 192 130 k7l 938 813 1,090 | 1,190 | 1,520 [ 1,2k0 | 583 295 252
7| 192 13h 534 | 1,100 890 1,080 [ 1,090 | 1,380 | 1,120 | 641 289 252
8| 202 137 k9o 899 | 1,080 1,030 [ 1,010 1,500 | 1,030 | 616 26k 232
9| 186 229 486 799 | 1,020 1,000 970 1,190 | 1,010 | 502 2ko 222

10| 190 583 521 995 | 1,000 966 996 1,030 1,010 i57 258 232
11| 193 506 1ok 996 937 1,020 | 1,220 | 1,040 | 1,030 | X%e1 258 230
12 195 333 L2 923 926 1,080 | 1,100 1,280 1,010 435 261 215
13 191 309 458 855 955 1,010 | 1,050 | 1,2ko0 | 1,130 | k26 257 222
14| 181 288 501 T90 956 959 | 1,050 1,340 1,210 126 426 212
15| 168 346 503 902 | 1,000 972 | 2,000 1,580 1,930 L8 Lé9 192

16| 15k o8 4o8 989 981 965 [ 1,030 | #1,300 | 2,710 | 396 L52 196

17| 152 399 505 | 1,000 99k 1,180 | 1,210 | 1,160 | 1,k40 | 323 g2 25%

18| 150 k60 618 ok2 978 1,1%0 [ 1,180 | 1,000 929 | 298 Loy 368

10| 152 506 960 979 | 1,000 1,210 | 1,100 971 702 | 305 3h9 370

20| 154 388 960 oTh 923 1,110 | 1,080 922 666 | 468 272 o]

21| 152 360 863 903 885 1,150 | 1,080 | 1,160 658 u¥76 291 48

22| 156 336 776 938 906 1,120 | 1,130 1:060 619 hge 24957 407

28| 1o |+ 307 881 931 980 1,100 | 1,320 | 1,050 685 | k5 250 320

24| 148 | * 252 830 937 ol3 1,180 | 1,320 |.1,0ko 635 | 50h 252 29k

25| 144 | * 220 740 987 982 1,210 | 1,210 955 6hh 466 272 273

26| 142 211 69k 973 | 1,100 1,150 | 1,110 907 6h2 35 0L 258

27| 11 210 727 919 996 1,130 | 1,250 878 648 3513; gol 2;5

28 [ * 142 199 839 926 997 1,130 | 2,290 874 601 [ 337 287 248

29| 138 781 981 | 1,080 1,170 | 1,190 983 563 | 321 289 219

80| 2134 700 1,000 | 1,150 1,100 | 1,630 974 574 319 272 194

81|* 130 849 1,120 1,580 | 1,080 317 210

Sum{ 5,207 . 18,505 30,034 37,046 0,840 184

7,903 28,239 32,300 36,434 3 13,886 % 8,308
Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet
Month F " Second
eet — 1939 High Low Feet Total Period 1924-1939
High Low | Day Day 1939 1939 Normal Maxi Min:
Jen. 3.0k 2.68 | 8 211 31 115 168 10,300 11,086 17,500 8,180
Fab. 3.98 2.68 | 10 639 5 120 282 15,700 20:597 hgigoo SiBoo
Mar. L.86 2.65 | 19 1,290 3 165 597 36,700 39,32k 56,800 18,400
Apr. k.0 b9 | 3 1,170 9 758 ok1 56,000 63,201 91,000 ki, 900
May L.86 4261 30 1,160 6 &7 969 59,600 67,816 | 122,000 7,600
June 5.02 Lh | b 1,380 2 837 |1,080 6k,100 70,359 98,200 56,200
July 6.13 4.63 | 15 3,610 18 850 (1,200 73,500 81,481 | 111,000 69,900
Aug. 6.27 4891 5 2,920 28 812 (1,180 72,300 87,552 | 107,000 63,100
Sept.| 6.69 4.26 | 16 3,710 29 545 11,030 61,200 63,900 87,k00 18,000
Oct., k.60 3.80 668 18 292 448 . 27,500 26,139 34,860 17,800
Nov. k.20 2,58 | 14 479 12 235 306 18,200 18,411 29,500 11,400
Dec. 4.20 3.51 4 20 495 12 177 268 16,500 16,873 27,700 9,590
Year: 6.69 2.65 3,710 115 T07 511,600 | 566,739 | 810,200 | 459,910

% Partly Estimated.

L R
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WATER BULLETIN NUMBER & —- INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT BELOW AMERICAN DAM STATION

TESCRTPTION: Water-stege recorder at the lower alde of the Americen Dam 2.1 mlles above the Mexicen Dem,
pear El Pago, Texas. Zero of the recorder gege is 3,712.30 feet. Prior to Jamary 1, 1939, zerc of gage
wea 3,722.30 feet. Also a staff gage 1,100 feet below the Amsrdcan Dam the zero of which 1s 3,716.28
Peet. Thism has bsen the officiel gage since May 1, 1939. The above elevations are om U.S.C. & G.S.sea
level datum. The American Dam 1a 1,197.6 river miles sbove the Gulf of Mexico.

RECORDS: Based upon 99 meter meamuremsnts at normal and low steges during the year, 9% by the United States
and 5 by the Mexican Section and aince May 1, 1939, staff gege reed several times dally and more frequent-
1y during flocds. Computatiems by ehifting chammel methods. High flows determined by subtracting the A-
mericen Canal diversion from the Rio Grende flow at El Paso Station. 1939 records good. Recorda aveil-
gble: June 1, 1938 to December 31, 1939.

REMARES: The operation of thia station began Jume 2, 1938, when the American Dam firat Dbegan operating.
At this dam part of the flow passing the E1 Paso Geging Station (mes preceding page) was diverted into
the mnew Americen Canal (mes recorda of "Diversions Fram The Rlo Grende®™ elsewhere herein) and the re-
mainder, including exceas Tlood flows, passed this gaging station. Reservoirs and diveralons In the
United States conpletely modify the rilver flow.

PREVIOUS EXTREME FLOWS: See other Water Bulletins, eapecially No. 6, pages 79-81 where a record 1s given
of all large floods passing this point and their averege frequency since 1828. The largest suck flow was
2,000 second feet on Jume 12, 1905.

Mean Daily Discharge in S d Feet 1939 — Annual and Period Summary

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

1| a202 |6& 125 9.6 | 103 182 167 156 2k7 163 11.8 1.3 12.6

26 198 |& 126 8.7 | 109 20k 162 158 163 156 9.0 1.k 13.4

8ls 194 |e& 13 7.9 99.0 | 232 160 162 169 218 5.7 1.6 1k.2

46101 |e 132 65| 105 22k 155 173 169 207 5.2 1.7 15.0

5 |6 189 & 131 4.8 118 210 155 179 & 856 158 e 1.8 k.7

8611 |6 129 35.1 | 119 193 153 179 |e 470 157 k.2 1.9]s 130

7|e 191 81.9| sl.7| 12k 207 153 186 |a& 2ko 1514 4.3 2.0|2 250

8|6 201 8.7 .1 | 118 21) 149 154 |a 320 153 4.3 2.1|® 230

oo 185 h.9 k.o 121 210 152 148 166 172 3.3 2.2| 2 220
10 |& 189 5.2 k5.4 |- 115 21k 159 1k 168 | & 201 3.0 2.4 |2 230
11 [6 192 o k[ L3517 113 219 159 ) 159 172 .7 2.5 228
12 |6 19k 48] ks | 101 21h 158 4k 162 167 2.7 2.6 213
18 (s 190 ha| ke | 102 202 160 1k 159 165 2.5 2.7| 2 200
14 |6 180 35| ke.o| 10k 220 161 155 162 215 2.5 3.5 | % 210
15|46 167 3.3 38.9 110 224 162 & 965 & h60 6 978 2. ER T
16 [6 153 3.2 35.8 | 106 202 167 |6 155 [* 257 1,670 2.4 3.3 |8 72.0
17 |6 151 2.9] 35.8| 103 223 166 17k 150 | & 627 2.6 3.2 20.6
18 [& 1k5 2.6 36.5 lo2 225 162 161 15 196 2.5 |6 184 16.5
18 (4 151 2.5 38.9 105 22 169 157 155 156 2.3 |6 347 12.4
20 |6 153 2.5 36.9 109 222 172 14k 163 ko 2.6 |& 270 11.7
216 151 2.5 hko.6 | 11h 218 172 138 173 146 2.5 | & 289 10.9
22 (& 155 2.3 35.1| 116 225 172 135 |* 19% 137 2.4 |8 265 10.2
28 |4 148 2.3 347 | 106 233 172 139 162 149 2.2 |6 248 9.5
24 |6 17 2,3 35.0| 103 228 176 ks 153 153 2.1 |8 250 8.7
25 |8 143 2.1 3.5 110 226 178 148 148 158 1.9 |6 276 |& 157
26 |6 141 2.1 33.5 99.4 20l 177 146 154 166 1.7 |6 300 256
27 |6 1o 6.5 3k c1.0| 222 172 1k 157 169 1.3 |8 11k 273
28 [& 141 11.6]. 35.3 g92.5| 229 170 152 159 166 1.2 10.2| 2L6
29 |8 137 33.6 95.0| 230 170 176 161 162 1.2 10.1| 217
30 [¢ 133 33.1 9.8 231 162 & 746 158 166 1.2 10.0| 192
31 (6 129 32.9 225 & lop 161 1.2 208
Sum 960.2 3,205.7 k526 6,720 .3 12,4

s 5,176 1,000.8 6,796 6,479 o7 7,826 » 2,612.9 3,9
Month Extreme Gage Extreme Second Feet — 1939 | Average Acre Feet .

#
onth | Feer — 1939 High Low |econd Period 19381939
High Low Day Day 1939 1939 Averag Maxi Mini

Jen. 8| & =210 31| & 11k | 8167 |8 10,300

Feb. 5 & 152 25| 2 2.0 34.3 1,500

Mar, 26 141 21l* 2.0 33.6 2,060

Apr. 8 184 30 65.9 | 107 6,360

May | * 3.25 2.90 | 3 256 2| 163 219 13,500

June 3.18 2,94 | 25 194 5 143 164 2,770 17,085 2k koo 9,770
July k.82 2.88 [ 15 | & 2,120 23| 127 209 12,900 15,600 18,300 12,900
Aug. .80 294 | 5 | 81,526 18| 132 217 13,300 10,640 13,300 7,980
Sept.| 5.50 3.05 |16 | & 2,670 22| 133 261 15,500 16,500 17,500 15,500
Oct. | * 240 2.0k 1 * 15.1| 28 1.2 3.2 197 549 901 197
Nov. 3.0 2.00 | 26 |#& 300 1| #8 1.3 87.1 5,180 4,830 5,180 I, k60
Dec. 3,25 1.91 |27 283 25 8.0| 126 7760 1,835 7,760 1,910
Year 5.50 1.91 & 2,670 1.2 136 98,727

& Doduced. * Partly Estimated. 2 Estimated. # Msan Dally Extreme




WATER BULLETIN NUMBER 9 —- INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT CD. JUAREZ STATION

 DESCRTPTION: Water-stage recorder and cable with alt down ceble car equipped for winch and heavy welghte

located 2.5 miles downstreem from El Paso, Texes end Cd. Juarez, Chihuahua. This stetion is on the newly
rectified cheannel of the Rio Grande, 7.0 river miles below the American Dem at E1l Peso, Texaa and k.9
river miles below the Mexican Dem. The zero of the gege 1s 3,687.26 feet =above mean sea level, United
States Coast and Geodetic Survey datum.

RECORDS: Based upon 173 meter meaguremente during the year, 170 by the Mexican and 3 by the United States
Section. Computations by shifting chanmel methods. 1939 records good. Records avallable April 1, 1938 to
December 31, 1935.

REMARKS: The operation of this station begen April i, 1938. Reservolrs in the United States as well as ir-
rigation diversions in the United States and Mexico, completely modify the river flow.

PREVIOUS EXTREME FLOWS: The greatest flow since april 1, 1938 occurred September 2, 1938 with a gage helght

of 9.7k feet and a flow of 5,010 second feet. The lowest flow since April 1, 1938 occurred December 6,
1938 with a gage height of 4.36 feet and a flow of 34.3 second feet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March [ April .| May June July Aug, Sept. Oct. Nov. Dec.
1] 213 135 .71 509 487 583 696 858 660 277 261 71.0
2 196 129 46.3 509 431 530 607 876 T2k 329 299 63.6
3| 198 123 60.0| 812 385 515 597 696 8ko 315 280 56.1
4 184 118 149 632 335 586 682 73 784 327 262 58.3
5| 213 112 162 590 %03 B62 812 | 1,384 756 346 273 7h.2
8l 173 [ 107 219 593 38 | 734 717 | 1,200 [ 777 388 303 [ 226
7 177 121 24o 728 392 671 558 o3 674 Lo6 269 236
8 182 63.9 24k 593 572 611 Sk 1,035 576 k77 253 209
9 151 35.3 225 434 579 60k 551 759 509 292 288 213
10 155 33k 260 579 537 537 523 593 537 273 196 216
1| 159 28l 215 650 hsg 576 653 579 526 125 92.2| 220
12| 161 105 190 572 438 579 586 766 530 155 70.3| 200
13 180 102 182 512 45 565 547 802 628 243 20.5] 180
14 180 81.6 235 Lzl 466 480 54l Blh 713 335 73.1| 177
15| 163 95.3| ere 4gh 508 498 [ 1,317 | 1,056 |1,330 36k 187 173
16| 181 220 267 60k 484 484 664 830 (2,440 413 185 112
17 149 217 243 675 v 618 632 T8k [1,017 247 201 58.3
18 116 232 330 593 Ao | 621 618 590 60l 283 301 135
19| 125 269 632 607 501 696 562 537 ko3 282 378 15
20 152 189 788 668 410 €32 576 501 319 163 266 209
21 73 154 646 558 399 639 572 625 3ho 505 28k 230
22 143 137 558 558 388 621 593 614 262 k17 257 161
28 147 81.6| 618 632 438 597 788 572 339 367 256 108
24 178 83.3| 653 55k 431 621 833 590 260 252 256 73.1
25| 17k 176 530 615 456 675 731 505 233 235 248 165
26 161 1ko 431 607 586 60k 653 156 257 175 259 303
27| k9 140 Y73 562 544 604 7h2 L 272 105 279 2kg
28| 13 103 586 | 579 523 60k 812 ko6 219 69.2( 151 2L5
20| 136 554 593 576 646 | 678 505 159 9.9 112 213
30 129 456 629 650 629 982 523 137 121 80.5| 209
81 165 590 625 999 569 169 187
Sumi k4,09 17,6 18,222 23,51 . .
5,106 7 11,103 1,615 14,786 "~ 21,372 »213 17,815 9,025-1 6,640.6 5,115.6
Month Extreme Gage Extreme Second Feet — 1939 [Average Acre Feet
" )
oM | Feet — 1939 High Low |z T o Period  1938.1939
High Low Day Day 1939 1939 Averag Maxi Minil
Jan. 5.25 k79 | 10 260 28 57.6| 165 10,100
Feb. 5.58 5435 | 10 519 9 20.8] 16 8,130
Mar. 6.27 Lo | 29| 1,03 3 36.0 358 22,000
Apr. 6.0k 5.22 3 936 9 403 589 35,100 34,250 35,100 33,400
Mey 5.68 .80 | 30 735 6| 302 77 29,300 28,650 29,300 28,000
Jure 5.97 5.12 5 1,050 16 k52 607 36,100 ko,200 Lk 300 36,100
July | 7.22 5.02 | 15| 2,250 9| 8 689 42,ko0 45,900 49,400 42 koo
Aug. 7.58 4.59 5| 2,710 28| Loé 17 44,100 42,050 44 100 40,000
Sept.[ 8.07 3.77 16 3,270 30 102 59k 35,300 38,900 42,500 35,300
ggt- t.sg 3.71 20 582 28 hg."/ 291 17,900 15,200 17,900 13,100
V. . . 1 1 1 221 12,650 13,200
| Deor| EiRE. 3.27 29 ? 1 2 201 167 1%’300 101135 1&300 13;%%8
Yearly] 8.07 | 3.51 3,270 18.7 k2o | 303,930
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WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT ISLAND STATION

TESCRTPTION: Water-stage recorder and caeble with git down cable car equipped for winch and heavy welghts,
located near Clint, Texes, and Saen Auguetin, Chihuahua, This station is on the rectified chanmel of the
Rio Grande, 27.1 river miles below the new American Dem at El Paso, Texas. The zero of the gage is
3,608.99 feet sbove msen sea level, United States Coast and Gecdstlc Survey datum.

RECORDS: Based upon 62 meter measurements during the year. 55 by the United States and 7 by the Msxicem
Section. Computations by shifting channel methods. 1939 records good. Records availeble August 17, 1938
to December 31, 1939.

REMARKS: Reservoirs and diversions in the United Statés end Mexico completely modify the river flow.

PREVIOUS 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 since August 17, 1938 ocourred
August 28, 1938 vhen a flow of 1.0 second foot was recorded.

Mean Daily Discharge in Second Feet 1939 — Annual ‘and Period Summary

Day| Jan. Feb. | March | April | May June July Aug. | Sept. Oct. Nov. Dec.
1 146 88.7 8.9 .1 T6.1 91.% 5.7 319 3.7 3.3 5.1 2.4
2| 162 100. 9.2 2.} 67| 25.6 3.0 | 209 13.4| 13.0 4.8 2.3
8 159 103 6.6 83.8 8.6 10.7 1.4 136 95.3 6.8 "R 2.5
4 166 101 7.7 9k.5 5.7 | - 6.0 2.5 8.4 241 45 b.h 8.1
5| 146 93.2 k.9 5.9 k5| 126 100 336 58.8 2.1 k2| 22.6
8 156 99.7 7.5 5.4 3.7 | 17% 138 1,040 32.3 1.5 © 3.7 2k.0
7| 154 101 7.0 | 302 2.6 18.9 28.1 | k7 ¥5.1] 32.6 3.7 24.6
8| 196 87.1 | 17.% 95.7 1.5 10.0 9 | k50 9.3| 198 3.9| 2ks5
o arr 62.3 20.0 6.7 58.8 7.2 5 233 5.5| 202 L.6 21.5
10| 155 237 20.0 3.8 13.5 5.3 11.5 55.8 3.9| 152 4.8 =20.2
11 151 106 13.1 93.7 7.9 L. .1 7.0 3.7 13.9 L1 27.8
12| 150 35.8 4.3 11.1 4.9 49.9 L) 2h.9 2.2 10.0 * 3.1 26.1
13| 170 32.3 4.5 4.6 3.7 7.2 | 2o 196 3.1 9.0 | *2.,3| 22.0
1] 155 30.3 4.5 3.0 5.3 5.7 | 20 214 81.6 8.3 *#1.8]| 27.2
15| * 158 23.6 5. 1.4 5.7 2.k | 150 3kl 524 10.3 2.0 26.

18 [ * 16k 21.6 T 1.3 6.0 2.8 | 51 180 |[2,lh10 7.8 2.2] 25.3
17| 157 19.8 5.1 k6.2 53| . 2.6 5. | 211 1,200 8.7 2.6 25.1

18 154 19.3 4.8 17.0 4,9 12.1 9%.6 11k 500 7.3 4.8| 2%.8

19| 147 19.0 5.7 3.8 4.9 6.4 12.8 81.9 134 6.8 7.0 24.6

20 132 17.9 | 148 39.6 ka 22.8 7.2 73.1 64.8 7.5 2,5 24.0

21| 131 6.6 11.0 27.0 3.5 ER) 6.0 50.2 63.1| 31.8 %.5| 24.2

22 126 16.8 11.5 2.8 3.0 2.8 k.9 82.5 87.0 30.5 37.1 2.4

28| 135 16.3 | u46.2 2.1 3.0 3.2 29.7 13.3| 118 33.6 5.0 23.0

24| 11k 3.2 23.4 16.1 2.6 3.0 | 170 7| 126 35.3 ko| 23.0

25 115 6.3 7.0 4.3 2.4 9.3 86.2 3.9 75.5 16.2 5.6 72.9

26| 11k 3.9 5.8 2.1 2.2 21.0 12.8 3.5 5.7 12.8 3.6 | 24k

27| 117 2.8 k.9 39.1 14.8 L1 11.3 3.4 35.6 9.2 3.3 | 220

28 117 3.8 k.5 6.3 3.7 3.0 152 3.2 32.6 7.5 3.1 177

29| 106 6.1 12.3 10.1 2.4 | 123 3.0 26, 6.6 3.9 | 160

30 109 k.9 50.0 115 17.0 171 6.6 8.5 5.0 3.0 | 136

81 97.5 ka1 112 613 - k.2 4.8 154

Suml 1,436.5 AR 529.6 2,442.6 6,040.6 149.1

’ 1,478.3 1,088.1 661.3 5,204.6 898.7 9 1,664.8°

Month Extreme Gage Extreme Second Feet — 1939  |Average - Acre Feet )

t
onth | Feot — 1939 High Low e ot Period  1938-1939
High Low Day Day 1939 1939 - Averag Maxi Mini
Jan. | 12.1k | 11.44 9 314 30| 4.5 -] 143 8,800
Feb. | 12.7% | 20.87 | 10| *850 27 2.00] 52.8 [ 2,930
Mer, | 12.11 10.9% 20 292 6 2.64% 1h.2 876
Apr. | 12.30 10.83 7 ko1 16 1.1 36.3 | 2,160
Msy | 11.92 | 10.94 | 30 188 7| 22 17.1 | 1,050
June | 12.21 10.90 5 380 29 1.k 22.0 1,310
Juy | 13.27 1 16 1,330 b 0 78.8 | 4,84%
Aug, | 13.56 6 1,640 12| 270 168 10,300
Sept.| 1k.62 | 10.65 | 16| 2,970 | 30 1.8 | 201 12,000 20,700 29,400 12,000
Oct. | 11.81 | 10.58 8 262 1 1.1 29.0 | 1,780 1,700 1,780 1,620
Nov. [ 11.52 | 10.60 | 22 67.3 | 14 1.4 5.0 296 1,258 2,220 296
Dec. | 12.34 10.69 29 537 1 2.1 53.7 3,300 2,890 3,300 2,480
Yearly] 1k.62 2,970 o  68.6 | 49,642

* Partly Eqtimated. ¥ Estimated. } And other aays.
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RIO GRANDE AT COUNTY LINE STATION

DESCRIPTION: Water-stage recordsr and cable with sit down cable cer-equipped for winck and heavy weights
located 0.8 mile downstream from the El Paso-Hudspeth county line. This geglng station 18 on the rectified
channel of the Rio Grande, 47.4 river miles below the American Dem at El Paso, Texes. The zero of the gage
is 3,547.59 feet above mean sea level, United States Comat and Geodetic Survey datwm.

RECORDS: BRased upon 61 meter meesurememts during the year, 55 by the United States and & dy the Mexican
Section. Computations by shifting channel methods. 1939 recorda good. Records avalleble Jampary 1, 1938
to December 31, 1939.

REMARES: Reservolirs and diversions in the United States and Mexico, completely modify the river flov.
PREVIOUS EXTREME FLOWS: The greatest flow since Jamuary 1, 1938, occurred September 3, 1938 with a gage

height of 6.39 feet and a flow of 4,050 second feet. The lowest flow since Jenusry 1, 1938, occurred
February 8, 1938 with a gege height of 1.15 feet and a flow of 46.1 second feet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April | May | Jone | July Aug. | Sept. | Oct. | Nov. | Dec.
1] 258 158 7.5 108 307 120 97.9| 352 78.8 | 121 209 175
2| 286 168 58.5 | 92.8 | 190 105 ok.9| 196 9k.9 | 213 185 131
8| 232 189 571 92.3 | 115 88.6 | 109 197 118 220 199 116
4| 225 187 6.8 174 89.5 | 112 136 147 266 215 164 133
5| =202 185 108 114 84k.6 | 122 135 216 187 183 158 131
8| eo7 182 137 145 91.2 | 20k 181 {1,190 196 157 253 k2
7| e21 173 . 106 352 ok.0 | 134 186 613 208 200 278 172
8| 266 183 185 232 98.7 | 132 108 393 178 526 243 179
o 270 | 132 138 173 101 108 122 401 161 i52 258 192
10| 282 225 159 127 116 120 131 285 159 367 253 238
11| 303 305 1k [ 130 105 125 93.3[ 240 222 322 2L 235
12 312 321 143 143 9k.9 | 1k 111 240 173 299 130 256
18| 314 2 105 108 115 109 89.3 370 170 29l 97.3 239
14| 307 91.1 67.9| 113 11k 101 92.0| 386 282 300 8.7 235
15| 293 80.4 56.9 | 111 157 87.6 90.9| 283 587 312 123 213
18] 279 98.2 59.3 | 18k 124 O1.h 570 762 2,330 298 250 200
17| 268 2h7 56.9 | 230 95.1 8.7 =200 554 |1,700 248 217 77
18| 262 176 56.9 | 198 105 | 120 173 L34 82l 226 225 157
19| 255 199 6.9 | 130 106 48 133 297 540 231 2 168
20| 245 266 201 133 128 130 118 301 i 209 294 1hg
21| 226 15 181 150 137 108 112 261 32 255 27, 159
2| 215 100 137 106 133 108 121 286 436 266 o272 183
28| 200 134 175 16 9k.3 80.1| 152 227 3h1 260 271 199
24 187 130 111 182 98.0 97.3 | 258 164 387 290 265 266
o5| 191 122 105 131 92.1 | 161 276 148 351 310 320 280
28| 176 148 119 127 95.7 176 210 113 286 285 309 421
27| 181 105 97.6 149 95.5 83.7| 1ko g7.2| 2715 165 30k 328
28| 168 71.9 67.2| 156 106 75.7| 205 86.3| 252 133 303 270
20| 162 Th.7T| 238 143 97.9 327 82.4 223 143 218 297
80| 165 76.2 | 3ko 179 88.6 297 81.7| 152 150 177 213
81| 155 68.7 157 658 82.7 150 232
Suml 4,672.6 L,824.1 3,463.6 . 86. 812 6,486
7,293 3,011.1 3,761.6 ~ 5,213 22 050 6,822.0
Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet
onth | Feer — 1939 High Low | o Period  1938-1939
High Low Day Day 1939 1939 Averag Maxi " | Mini
Jan. 3.42 2.58 1 615 31 92.0 235 1%,500 15,500 16,500 1%,500
Feb. | 2.5% 2.33 | 20 626 28 6k.3 | 167 9,270 13,235 17,200' | .9,270
Mar. | 3.26 2.23 | 20 511 5 b3 | 10k 6,370 10,785 15,200 6,370
Apr. | 3.20 2.32 7 502 4 80.9° | 161 9,570 12,685 15,800 ‘9,570
May 3.10 2.21 1 hop 5 78.9 121 7,460 10,680 13,900 7,460
June | 2.93 2.07 | 26 o7k 24 60.5 | 115 6,870 17,185 27,500 6,870
July { h.25 2.17 | 16 1,260 1 81.7 | 185 11,%00 26,900 k2,h00° | 11,400
Aug. | b.72 2,03 6 1,640 29 76.0 | 309 19,000 17,k00 19,000 | 15,800
Sept.| 6.08 2.05 16 2,980 1 724 | kol 23,900 . 35,250 46,600 | 23,900
Oct. | 3.35 2.40 8 600 1] 9.0 | 252 15,500 14,400 15,500 | 13,300
Nov. | 3.28 2.19 11 533 15 63.% 227 13,500 13,150 13,500 | 12,800
Dec. .50 2.50 | 30 681 3] 961 ] 20 12,500 13,400 13,900 | 12,900
Year 6.08 2.03 2,980 4.3 | 208 | 150,240 |: 200,570 250,900, | 150,240

=T T PRy WA IHI
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RIO GRANDE AT FORT QUITMAN STATION

DESCRIPTION: Weter-stage recordsr and ¢able with sit down cable car equipped for winch and heavy welghts
located on the rectified Rio Grande chammel 1.5 miles below 0ld Fort Quitmen, and 80.9 river miles below
the American Dem at El Peso. The zero of the new gage is 3,450.57 feet, U.8.C. and G. S. datum. Bee Weter
Bulletin No. 7 for a gage history of this statlon.

RECORDS: Baged upon 96 moter messurements during the year, 91 by the United States and 5 by the Mexican
Section. Computations by shifting chemnel methods. 1939 records good. Records avallsble: Jamuary 1923
to December 1939. .

:  Reservoirs in the United States and meny irrigation diversions in the United States and Mexico
completely modify the river flow.

COMPARATIVE FLOWS FROM FREVIOUS RECORDS: Momentary Pesk: Max., about June 20, 1905, 17,000 mec. ft.®. This
ig the greatest flow in the last 111 yesrs. Max. asince Jan. 1923, 3,180 sec. ft., Sept. 8, 1938. Min.,
frequently dry prior to Jan. 1915%*. Since Jan. 1923, dry only once, Merch 30, 1935. Deily: Max. sabout
17,000 sec. ft. June 20, 19058. 8ince Jan. 1923, 2,600 sec. ft. average on Sept. 11, 1925. Min., fre-
quently dry prior to Jan. 1915. Since Jen. 1923, 0.9 sec. ft. average May 31 to June 4, 1935. Monthly:
Max., gince Jan. 1923, 1,080 sec. ft. average in August 1928. Min., frequently dry priar to Jan. 1915.
Since Jan. 1923, 14.3 sec. ft. average in May 1935. Yearly: Max., since Jan. 1923, 51k sec. ft. average
in 192k. Min., since Jan. 1923, 1kl sec. ft. average in 1934. Two Succeseive Years: Max., since Jan.
1923, U487 sec. ft. average 1923 and 192k, Min., 171 sec. ft. average 1934 and 1935. Three Successive
Years: Max., since Jan. 1923, Uh8 sec. ft. average 1923 to 1925. Min., since Jan. 1923, 183 sec. ft.
average 1934 to 1936. Four Successive Years: Mar., since 1923, 431 sec. ft. average 1923 to 1926. Min.
since Jan. 1923, 199 sec. ft. average 1934 to 1937. Pive Successive Years: Max., since Jan. 1923, 412
gec. ft. average 1923 to 1927. Min., since 1923, 218 sec. ft. average 1933 to '1937. Sixteen Years:
Average 314 sec. ft. See pages 71 and 72 of Water Bulletin No. 8 for the megnitude and average freguency
of floods in the past 110 years.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. | Feb. | March | April | May June July Aug. | Sept. Oct. Nov. Dec.
1] = | 153 120 4.9 359 13 10k k57 26.7 1l 23], 215
2 290 163 11k * 83.4 | 229 109 86.5 | 266 25.% | 167 227 190
8| 263 160 105 *#103 160 118 105 143 30.6 | 203 264 197
4| 209 192 | *97.8 3.3 106 106 86.9| 130 775 | 23 263 23k
5| 216 189 | * 90.1 82.2 93.0| 109 4| 755 83.5 | 255 268 275
8| 217 199 * 85.2 64,1 98.8 | 11k 60.8 968 k2,2 198 1% 296 254
7| * 226 207 131 239 101 147 69.3 842 %o.5 217 * 326 2l
8| * 237 212 122 180 129 91. 727 W52 e | ks 243 224
o o247 | 185 146 178 102 76.6 73.3 (w1 31.0 [ 525 225" 211

10 | * 254 163 [* 120 7 82| 61.1 62.1| 279 33.8 | 384 218 239
11| * 186 228 [+ 118 97.6 119 83.h 1.7 421 57.6 357 207 225
12 221 265 [* 115 60| 105 80.3 27.5| 64 107 364 W3 23}
18] 201 186 |* 126 43.5| 108 6k.0 36.2 | 330 162 366 e 220
14| 187 200 133 .7 11k %1.5 3.0 | M1y 232 373 k4 214
15| 1719 183 10k 54.8 188 31.3 53.2 481 423 381 155 234

18] 171 181 82.7 45.5 149 25.7 | 245 88k 1,38 379 220 215

17 180 200 70.0 112 133 22,3 230 909 [2,050 358 256 204

18| 17k 295 59.2 | 136 n7y 32,1 [ 109 620 [1,420 348 238 177

w| 175 315 62.3 | 117 1k 460 89.7 | 370 679 30 | e77 202

20| 183 346 85.8 86.1| 101 76 .4 84.0 | 355 555 330 285 147

21| 167 320 16k go.k| 12k 107 62,0 346 525 340 270 181

22 170 283 139 86.2 138 93.3 64 .2 248 489 360 227 179

28| 166 225 | 1kg 90.8| 121 10k 91.3| 232 423 350 269 190

24| 159 231 (% 138 170 67.0] 83.1 | 139 178 Lot 363 287 261

25 178 207 [* 137 126 58.1] 101 226 86.9| 384 359 325 339

26 184 157 [* 121 107 70.9]- 15 160 8.1 32 395 308 489

27 161 156 [* 120 92.1 62.1| 119 98.9 67.5| 312 284 330 420

28| 16k 139 111 137 8r.2| 91.7 67.5 79.9| 258 201 339 384

29| k7 57.9 | 207 |* 212 773 | 171 2.1 203 218 29% 293

80 15k 53.0 | 262 |* 213 89.0 | 705 31.1| 153 1952 223 256

81| 158 56.6 133 601 28.1 177 259

Suml 6,138 3,333.6 3,986.3 4,141.2 10,978 7,501

’ 5,90 7 3,362.0 2,559.3 11,552.7 9,592 ! 7,604

Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet

t - -
O Feet — 1939 High tow |22 [ 1ol Period . 1924-1939
High Low Day Day 1939 1939 Normal Maximum | Mini
Jan. | 2.76 .95 9 AT 28 110 198 12,200 11,954 19,200 5,370
Feb. | 2.75 1.97 | 20 50k 1 113 212 11,800 12,703 30,400 | 3,510
Mar., | 2.33 1.3k | 21 217 29 6.6 108 6,610 11,186 28,500 1,090
Apr. | 3.01 1.27 7 330 1 38.1| 112 6,670 13,394 34,700 1,200
May 5.62 1.84 29 1,930 25 Wyl 129 7,910 16,318 50,700 880
June | 2.85 1.70 7 221 17 19.5| 85.3 5,080 15,569 31,000 3,630
July | 6.88 1.81 | 30 3,390 12 24k.5| 13k 8,210 20,526 61,500 &, 300
Mg. | 6.1 2.00 | 16 2,820 31 26.6| 373 22,900 29,398 66,400 ¥,h30.
Sept.| 6.06 1.97 | 17 2,320 9 23.6| 366 21,800 32,769 59,500 9,050
Oct. | 3.90 2.89 9 596 1 108 309 19,000 21,749 15,720 4,520
Fov. | k.00 3.02 | 27 hfg 12 98.9 230 14,900 15,258 20,900 4,9
Dec. | k.o 3.01 | 26 5. 18 103 2h5 15,100 15,601 20,970 5,
Yoar 6.88 .95 3,390 19.5( 210 152,180 | 216,425 373,500 102,420

* Partly Estimated. *¥ Blephant Butte reservoir closed January, 1915.
® Estimated from peak flow at El Paso. and Upper Presidio Station.
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RIO GRANDE AT LA NUTRIA STATION

TESCRIPTION: Water-stage recorder gbout 9.5 mllea sbove Candeleria, Texes, 9.5 mllea sbove Sen Antonio,
Chihuahua, 64 miles sbove Presidic, Texes and 62 mlles sbove 0jinaga, Chihuahua, end 201 river miles be-
low the new American Dam at El Paso, Texas. Zero of gege 1s 2,871.42 feet above msan sea level, United
States Coast and Geodetic Survey datum.

RECORDS: RBased upon 24 meter meamurements by wading during the year for stsges below 650 mecond fest.
Station rating curve extendsd above 650 second feet by means of areas mnd water surface slopsa shown by
maximm stege plpe geges. Computatiora dy shifting chanpel methods. 1939 records good. Records avail-
eble: Januery 1935 to December 31, 1939. Records estimated from Jamusry 1 to June 15, 1935.

REMARKS: Reservolrs in the Unlted States as well as many irrigation diversions in the United States and
Mexlco completely modify the river flow.

PREVIOUS EXTRFME FLOWS: The greatest recorded flow was on August 31, 1935, when the pesk diacharge was

7,480 second feet. The river is sometimes dry. A cereful survey of flood marks shows that about 30,000
gecond feet has prssed this station in the past.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan, Feb. | March | Aprit May June July Aug. Sept. Oct. Nov. Dec.
1 2ho 150 163 83.8 | 234 173 | % 82.% | ého 32.3| 150 166 284
2 234 156 161 68,2 213 |+*111 | *59.0| Loy 29.7| 137 159 218
3 228 185 150 66.1| 246 |* 81.3] *» k7.3 | 385 25.5| 121 173 211
4 220 173 1hh 6ko| 218 [+ 65.1] 78.53| k28 20,0 118 188 211
5 222 I7h 136 63.0] 169 |[* 58.0] 77.6|* 160 20.4| 129 202 188
[ 226 169 128 gho| 123 58.6] 8.6 [+ 124 18.3| 135 219 200
7 213 17h 116 61.9 | 102 6L.7[ k7.3 |* 158 7.4 137 211 211
8 21} 17h 10k 61.0 96.6 68.8 31.3 [* bh2g 17.0 189 okl 205
] 210 169 10k 62.5 gk} 63.4 17.3 37 18.3 202 276 222

10 218 166 128 127 92.3 6.2 15.8 | 255 17.8 387 248 200
11 229 165 122 100 93.3 52.3] 15.8[ 382 17.0[ 390 2o 238
12 234 143 19 9k .5 92.8 .3l 11.0| 526 170 346 208 315
18 223 203 107 82.8 90.7 340 6.2 549 16.5 328 215 260
14| 220 |+ 218 120 73.0 91.7 27.7 5.6 345 67.0 332 178 243
15 212 |* 196 13k 57.8 91.2 25.4] 664 37h 96.8 321 164 229
18 208 |* 187 132 k7.9 95.8 23.7| 195 969 130 349 159 231
17 207 |* 165 122 43.6 95.2 21.1| 98.1 | 927 522 350 168 243
18 207 |* 144 107 42.8 96.k| * 13.7] 129 |* 872 [1,150 326 196 235

19 206 |* 130 96.0 4o.8 92.9|* 13.8| 212 |*56¢ |1,430 291 260 219

20 202 151 89.8 W5 89.5 10.7] 120 |* 433 722 262 252 203

21| . 199 177 174 72.1 87.9| 299 91.5 |* 354 515 ol 1! 20!

22 211 22} 212 67.6 86.4 96.7| 115 (% 294 L23 263 253 183

28 220 202 171 58.2 8h.9 39.9 T73.0| 286 380 66l 282 216

24 204 177 155 53.5 8h.9 21.3| M8 | =21 360 481 241 256

25 195 15k 150 55.4 83.3 99.8 33.7 154 306 * 328 251 286

26 200 155 U 56.3 81.8 62.9[ 5sk.5 | 124 316 | = 289 261 287

27 199 172 126 86.4 81.7| 158 128 98.3| 287 | * 289 26k 289

28 201 151 113 112 80.1( 1,180 237 69.7] 225 318 267 439

29 202 104 146 80.1 559 303 56.9 200 267 272 h17

80 199 1k 2hs go.0| 127 298 k7.0| 182 198 311 395

81 195 108 127 297 36.6 178 372

Sum
6,596 4,884 1,050.8 23037 5475 o 3,712.8 3,657.1 Ls0LES 7,641.0 8,519 6,940 7,943

Month Extreme Gage Extreme Second Feet — 1939 Average Acre Feet
t
onth | poot — 1939 High Low |6 [ Period 19321939

High Low Day Day 1939 | 1939 Average Maxi Mini
Jan. 4,18 3.82| 1 260 30[ 181 215 13,100 | * 10,234 15,000 | 2 3,000
Feb. 4.32 3.52| 1 282 20| 117 17h | 9:690 * 8i156 1h:l+oo z 2:500
Mar. L.ug 3.9 21 332 21| 82.4 | 131 8,030 | * 6,1k 13,600 | = 500
Apr., 5.66 2.82) 20 836 18 1.9 76.8 b,570 | * L 822 13,000 | 2 o]
May 5.70 3.3 1 .ok 30| 8.5 | 112 6,890 | * 6,592 10,900 | 2 0
June 7.08 2.3k| 28 2,160 25 5.9 | 124 7,360 | * g,212 14,000 | 25,200
July 6.95 2,55 15 2,040 15 k.6 | 117 | 7,210 16,176 57,500 2,780
Aug. 7.22 2.78| 16 2,300 31| 3k2 | 355 21,800 19,620 k0,300 | 10,500
Sept. 6.57 245 19 1,660 1k 16.1 255 15,200 18,100 71,800 15,200
Oct. 8.88 3.31| 23 4,140 | 110 275 16,900 23,580 k2,700 | 13,500
Nov. L.ho 3.59 [ 22 73 16| 154 231 13,800 13,080 15,400 | 11,100
Dec. L.72 3.65] 28 51 5] 164 256 15,800 1k, 760 17,600 | 13,100
Year: 8.88 2.34 4,140 4.6 | 9% | 140,350 | 180,476 260,000 | 1ko,350

# Partly Batimated. 2 Ratimated.
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WATER BULLETIN NUMBER S —. INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT UPPER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and ceble with sit down ceble car equipped for winch and heavy weighta
located 7.7 river miles above the confluence of the Rio Conchos end sbout 10 miles northweat of the towns
of Presidio, Texas, and OJinage, Chihuahus, and 272.6 river miles below the Americen Dam at El Peso,
Texas. Zero of gage 1s 2,579.82 feet above mean sea level, United States Coast and Geodetlc Survey datum.
This elevation was erronsously reported as 2,575.82 in Water Bulletins Nos. 6 and 7.

RECGRDS: Based on 57 meter meesurements during the year. Computatlons by shifting charmel methods. 1939
records good. Recards available: April 1000 to March 191k; September 1919 to March 1920; August 1923 ta
December 1939.

REMARKS: Reservoirs in the United States, as well g¢ many irrigetion diversions in the United States and
Mexico, completely modify the river flow.

PREVIOUS EXTREME FLOWS: The greatest recorded flow wes on Jume 12, 1912, when peak discharge was 15,200
second feet. The river ia scmetimes dry. See pages 71 and 72 of Water Bulletin No. 8 for the magnitude
and average fregquency of floods during the past periods of record.

CORRECTION: Because of arithmetical errors the following corrections should be made in the 1927 and 1932
discharge records for this station (see Water Bulletin No. 4, page 52 and Water Bulletin No. 2, pege 8):
June; 1927 total should be 11,700 acre feet and the yearly total should be 214,580 acre feet. July 1932
average should be 109 second feet, July total should be 6,700 acre feet and the yearly total should be
226,970 acre feet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 179 183 1k 58.1| 64.7 L6 | *108 13.0] 23.3| *123 158 ohh
2| 188 169 *143 54.9| 250 L) *58.6| 267 19.0 | * 95.4| 1ks5 24
8| =209 |*176 *138 53.7| 128 29.0| *34.8| 260 5.6 *77.9] 1 198
4| 195 172 131 49.8] 158 25.0 [ *21.2] 192 | * 12.5| * 68.5| 1ko 17k
5| 118 | =170 129 * 45.9| 176 15,0 *11.6 286 * 9.5 *61.2] 1k9 166
8 178 | *169 122 * 38.2] 140 1.6 * k2| 215 | * 7.2 S51.6| 160 180
7| 178 | *172 11k * 30.9] * 91.5 8.3 3.2| 113 5.1 k9.3 161 170
8| 186 | =175 107 30.6| * 6.6 5.8 35| 722 3.3 60.7( 177 171
g| 186 | =*1718 100 25.2| * ¥7.5 4.6 1.8] o2 2.4 9.7 113 184

10| 190 | *i72 92.6 21.3| * 29.9 k.2 11| 31 1.k 113 190 185
11| 199 | *169 91.2 19.0| * 18.4 3.6 9| Wk 1.0 [ *173 205 184
12 209 164 95.1 17.0( * 11.9 3.3 6| 569 10.3 | *3k7 21k 188
13| *216 16k 96.4 29.6 7.4 2.6 U 1,280 22.k| 261 208 195
14| 213 148 87.2 25.3 5.5 2.0 180 735 8.6 243 19k 203
15| 198 216 76.2 19.9 5.7 1.4 18.9( 728 81.5| 228 18k 196

18] 197 258 T72.6 18.3 b5 15| 167 957 39.h | 214 152 198

171 190 209 83.0 17.9 by 1.0 12% 1,0k0 34,2 211 1kl 191

18 184 181 51.3 16.4 4.2 R k9.7 pe1,110 391 *223 132 196

19| *176 172 9k.6 12.9 4.0 .6 36.4 1,070 [1,180 *259 1k5 205

20 | *172 163 k.2 11.2 3.8 R 29.k ¢ 601 |1,380 235 177 19k

21 177 | *148 88.8 9.6 3.9 5 Laf My | x50 205 205 177

22| 173 | *152 85.0 8.5 k.0 23.3 39.2p 298 59 186 215 166

28| 172 176 133 7.9 4.5 66.3 17.5p 283 [ *u1 167 258 173

24| 173 216 bk 7.4 7.0 21.3 12,9k 303 *375 614 250 177

25| 17k 190 122 6.3 7.1 13.7 117 313 *3ho *h21 218 201

26| 17k 170 110 5.3 6.2 7.7 T.6 % 163 *30h *286 203 219

27| 181 150 105 by 48| 108 35K 12 | %275 273 214 230

28| 186 148 95.2 4.0 [ 86.6 3.5 116 *246 262 222 210

29 187 80.9 11.6 k9| 530 3.3 8k.5| 207 286 230 281

80 =182 72.1 63.6 5.2 | 267 31.0 53.8] 17k 250 okl 300

31| %181 62.6 5.0 19.3 38.4 188 318

Sum| *) K . . * .

5,781 »939 3,201 (and 1,277.0 1,25%.0 1,0&14.9*15’966 7*6,7141.7 6,529.3 5,605 6,315

Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet
onth | Feet — 1939 High [P Ll e Period 19241939

High Low Day Day 1939 1939 Normal Manxi Mini
Jan. 2.21 | 1.95 | 1% 221 1 170 186 11,500 12,818 27,300 6his
Feb. 2.5 | 176 | 15 272 21 136 176 * 9,780 11,662 29,400 | 1,ke0
Mer. [ 1.99 | 1.9 | 23| - 182 31 56.5 103 6,350 10,78k 41,500 285
Apr. 1.34 32 | 30 88.7 | 28 3.5 e5.2 1,500 10,04k 39,900 0
May 2.56 .32 2 386 20 3.3 k.2 2,530 14,391 55,300 0
June 3.6 07 | 29 793 22 3l k.8 2,ko0 14,465 62,100 830
July 3.60 2k 1k 836 13 3 33.7 2,070 18,791 68,800 13.%
Avg. 5.4 .68 16 | 1,640 2 11.5| 451 | * 27,700 35,151 81,700 | 2,170
Sept. 77 51 20 1,560 12 L) #2025 * 13,400 38,756 82,500 | 3,140
Oct, L43 | 1.1 | 2% | 1,350 7 Wy,9| *204 | * 12,600 30,776 78,000 0
Nov. 2.22 | 1.6k | 24 260 18 125 187 11,100 15,957 26,800 0
Dec. 2.20 | 1.76 [ 29 321 5 164 20k 12,500 14,276 21,700 37h
Yearly] 5.1k .07 1,640 L) 157 113,520 227,871 | 531,300 |54,315

* Partly Estimsted. o Fstimated.



18 WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT LOWER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with sit down cable cer equipped for winch and heavy weights
located sbout 2.25 miles above the Internetional highwey bridge between Preaidio, Texas, and OJinegs,
Chihushua, 1.6 miles below the confluence of the Rio Conchos with the Rio Grande, and 282.0 miles below
the American Dem at El Paso, Texas. Zero of gage 1s 2,556.42 feet, United Statea Coast and Geodetic Sur-
vey sea level datum. ;

RECORIS: Based on 56 meter measurements during the year. Computations by shifting chamnnel methods. 1939
records good. Records available: May 1900 to July 1915; September 1919 to March 1920; Angust 1923 to
December 1939. ) .

REMARRS: Station moved to its present location on June 14, 1932. Previously it was located 1l1.1 miles
farther downstream and .1t mile ebove the Alamlito Creek confluence. See Water Bulletin No. 1 for descrip-
tion of the old etation. Reservoirs in the United States, also Boguillae, Colina and Rosetillae reservoirs
on the Rio Conchos, as well as many irrigation diverslons in the United States and Mexico, greatly modify
the river flow.

PREVIOUS EXTREME FLOWS: The greatest recorded flow occurred In September, 1904, with a peak flow estimated
at 162 ,000{- second: feet at the present station. The lowest recorded flow was 3.5 second feet in May,lQOh.
See pages 71 and T2 of Weter Bulletin No. 8 for the magnitude and average fregquency of floods in the past
109 years.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,230 1,k20 o5 koo 33h 126 Leh 1,370 | 1,070 696 1,410 1,070
2 1,110 1,190 olg Lok h22 161 396 1,210 869 757 1,430 866
8| 1,010 | 1,110 917 386 453 225 sk 1,250 776 713 | 1,320 855
4| 1,000 1,260 880 374 632 236 77 1,160 3 656 | 1,380 836
3 916 | 1,4ko0 903 387 565 * 2h6 785 2,100 637 538 | 1,40 | 1,080
6 935 | 1,430 884 369 521 * 290 700 |[* 3,610 606 591 | 1,280 985
7 926 | 1,400 855 363 386 269 752 1,800 | * 504 6371 1,220 T4
8 8e2 1,360 836 352 329 2ko | 1,180 [* 5,780 o1 561 1,160 T2
9 908 | 1,310 800 336 295 208 | 1,030 3,000 550 601 | 1,010 79
w| 1,090 | 1,120 790 330 243 278 978 2,250 2 640 889 963
11| 1,090 | 1,060 633 353 278 118 987 1,620 375 813 928 | 1,070
12 985 1,230 602 53k 255 313 | * 979 1,500 348 | 1,160 985 978
18| 1,00 | 1,220 The Lzl 221 298 | * 772 2,390 396 | 1,180 | 1,110 989
14| 1,0k0 1,330 671 354 196 510 902 3,080 1,270 1,350 1,360 809
15| 1,230 1,600 | 1,0ko0 292 176 T 515 629 2,040 | 1,180 1,430 1,090 TOk
16| 1,110 [ 1,580 1,010 267 157 365 787 2,460 935 | 1,k00 580 680
17| 1,270 | 1,310 903 | 266 135 279 886 |* 5,950 1,150 | 1,390 | 1,100 73
18| 1,080 | 1,380 1,030 254 121 225 596 |* 6,330 1,540 | 1,350 | 1,0%0 862
19| 1,100 [ 1,k10| 1,120 230 132 190 ko9 [+ 8,230 2,160 | 1,500 | 1,260 827
20| 1,080 1,450| 1,150 280 1ko 164 k10 |* 9,270 | 2,310 1,290 1,670 902
21| 1,090 | 1,k20| 1,160 246 135 1,090 Tho 8,110 1,460 | 1,310 [ 1,690 710
22| 1,020 | 1,230 1,030 217 129 382 533 6,640 | 1,010 | 1,450 | 1,1ko0 656
28 96k | 1,060 2,750 202 192 332 473 5,1%0 912 [ 1,510 | 1,120 827
24| 1,160 998| 1,600 190 249 239 543 4,180 901 1,780 1,130 857
25| 1,310 [ 1,090| 1,020 170 265 20k 915 3,390 | 1,210 | 1,600 | 1,060 905
26| 1,k10 993 781 146 212 202 795 2,860 1,200 | 1,90 | 3,030 1,260
27| 1,200 931 654 151 180 435 626 2,610 995 1,kk0 1,150 | 1,130
28| 1,220 970 582 217 163 329 710 2,280 893 1,570 1,050 | 1,040
29| 1,480 558 230 155 408 . 656 1,970 856 | 1,690 99k | 1,140
30| 2,600 491 533 U2 580 881 1,780 755 | 1,510 | 1,050 | 1,130
31| 1,470 436 132 1,100 1,580 1,270 928
Sum| ;302 28 *106,540 8 28,0
31,896 35,3 27,722 9,289 7,549 9,777 22,967 9 28,634 35,873 35,506 97
Extreme Gage- | Extreme Second Feet — 1939 |Average Acre Feet
Month | £oer — 1939 High tow |2 o Period  1924-1939
High | Low |Day [ Day 1939 | 1939 Normal | Maxi Mini
Jen, 3.6 2.50 30 1,800 8 713 1,130 69,200 78,700 174,800 2k ,500
Feb. 3.45 2.62 | 15 1,800 | 27 861 | 1,260 70,000 67,606 77,900 | 26,300
Mar. k.1 2.00 23 2,750 31 422 89k 55,000 60,762 76,300 21,200
Apr. 2.34 1.4 | 30 692 | 26 129 310 18,400 48,035 66,500 4,460
May 2.25 1,30 I 674 | 19 103 256 15,800 51,860 150,400 3,660
June 4,52 131 | 21 3,620 1 120 315 19,400 65,997 106,000 9,950
July 3.32 176 | 31 1,770 | 20 338 1 45,600 | 116,381 564,000 | 23,900
Aug. 7.92 2.52 8 14,500 2 920 | *3,450 | * 212,000 [ 170,919 509,000 | 38,000
Sept. 4.1 145 [ 14 3,880 | 12 318 95k 56,800 | . 239,288 | 1,200,000 | 16,000
Oct. 3.68 1.79 | 24 2,550 5 Y12 | 1,160 71,200 | 184,831 859,000 | k1,000
Tov. 3.28 2.23 | 21 1,990 | 12 827 | 1,180 70,400 81,788 105,300 | 30,500
Dec. 2.88 1.98 | 26 1,500 | 22 635 906 55,700 77,000 94,600 | 28,900
Year 7.52 1.30 1k,500 203 1,050 | 759,500 |1,243,167 | 2,651,800 | 599,000

+ Revised on account of better data after the 1938 flood. " % Pertly Estimated.

e PR ¥



WATER BULLET!N NUMBER $ - INTERNATIONAL BOUNDARY COMMISSION 19

ALAMITO CREEK STATION NEAR PRESIDIO, TEXAS

DESCRIPTION: Wster-stage recorder, sabout 1,800 feet above confluence with the Rio Grande, and six milea
below Presidio, Texas and OJinaga, Chihuahua. This creek enters the Rloc Grande 4 river miles below the
lower end of the Presidio Valley and 293.5 river miles below the American Dam at El Paso, Texas. Zero of
gage 1a 2,5&1.1&2 Peet sbove mean see level, Unlted States Coamst and Gecdetlc Survey datum.

RECORDS: Based upon 1 meter msesurement during the year by wading and a rating curve, the high points of
which are determined by slope-area calculations; ' also upon nmumerous estimstes by the hydrographer at low
flow. Computations by shifting channel methods. 1939 records good. Records avallable: Jennary 1, 1932,
to December 31, 1939.

REMARKS: The flow of this epring-fed creek is modified by a small irrigation reservoir (Sen Estaben) 10.5 -
miles south of Marfa ard by irrigation diversioms for sbout 1,065 ecres of land below the reservoir. The
low flow is steady, being from springs. The high flow is erratic, being from storms. The drainagé area
above this station is 1,504 square miles, =&ll in the United States, 461 square miles of which ere above
Sen Esteben Dam and 1,043 square miles below it. .

PREVIOUS EXTREME FLOWS: The greatest recorded flow occurred July 20, 1937 with a gege height of 5.33 feet
and a flow of 9,670 second feet. The lowest recarded flow was .87 second feet on several days in 1932. On
July 30, 1936, a gege height of 5.93 feet was recorded with a flow of 3,900 second feet. On October 2,
1932, backweter from the Rio Grande caused a gage height of 8.33 feet. This 1m the highest recorded
gage height. .

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 4.0 k.0 4.5 4.0 5.0 k.5 4.0 4.0 4.0 k.0 k.0 Lo
2| k.o 4.0 4.5 k.0 5.0 4.0 k.0 1,0 4.0 4.0 k.0 k.0
8| Lo 4.0 4.5 3.0 7.0 k.0 k.0 k.0 k.o RI) k.o Lo
a| ko 4.0 4.5 k.o 7.7 k.0 k.0 33.1 k.o 4.0 4.0 4.0
5| 4.0 4.0 4.5 4.0 4.0 4.0 4.0 |® 10.0 4.0 4.0 4.0 4.0
8| k.o %.0 4.5 ) .0 k.0 4.0 33.0 k.o 4.0 4.0 4.0
7| %0 k.0 4.5 4.0 k.0 4.0 4.0 7. 4.0 4.0 4.0 L0
8| L.o 4.0 4.5 L.0 k.0 k.0 k.0 52.9 L.0 4.0 k.0 L.0
ol %o k.0 4.5 k.o k.0 k.o k.0 k.o k.0 4.0 k.o %.0
10| k.0 k.0 4.5 k.0 ] k.0 k.0 k.0 k.0 4.0 k.o k.0
11| 4.0 ) 4.5 4.0 k.0 k.0 1.0 8.5 k.0 | 4.0 k.0 k.0
12| k.o k.0 4.5 4,0 k.0 k.o %0 |® 5.0 5.0 k.0 4.0 .0
18| 4.0 4.0 4.5 k.0 k.0 k.o k.0 13.0 L.0 L.0 k.0 4.0
14| k.0 4.0 4.5 4.0 4.0 4.0 34.9 11.4 18.0 k.o 4.0 4.0
15 .0 k.0 4.5 k.0 k.0 o |¥r6.0 60.7 | 289 4.0 k.0 4.0
16| k.0 4.0 4.5 ) b0 k.0 4.0 348 k.0 k.0 k.0 4.0
17| Lo 4.5 4.5 k.o k.0 k.o 4.0 329 k.0 k.0 k.0 4.0
18| k.0 4.5 4.5 k.o 4.0 k.0 k.0 93.0 k.0 4.0 k.o 4.0
19| k.0 4.5 4.5 k.0 4.0 k.o 255 12.2 4.0 k.0 k.0 k.o
20| 4.0 k.5 4.5 k.0 4.0 k.0 475 k.o 4.0 4.0 k.0 koo
21 4.0 4.5 4.5 4.0 4.0 | 570 2 10.0 k.o .0 4.0 k.o k.0
22| 4.0 3.5 1.5 k.0 4.0 | *19.4 4.0 k.0 k.0 ko k.o 4.0
28| k.o k.5 4.5 L0 4.0 k.o k.0 k.o k.0 k.0 k.o 4.0
24| L.o 4.5 4.5 k.o 4.0 k.o k.0 k.o k.0 4.0 k.o b0
25| 4.0 4.5 %.0 k.0 4.0 k.0 4.0 .o k.0 4.0 ko | ko
28| L.0 L5 4.0 4.0 4.0 | 35.0 4.0 k.0 .0 %.0 k.0 4.0
27| k.0 4.5 }.0 88.5 L.0 559 4.0 4.0 k.0 .0 k.0 .0
28| 4.0 k.5 4.0 22.6 4.0 |* 12.0 20.5 3.0 k.0 k.0 k.0 k.o
20| k.0 k.0 36.0 k6.2 4.0 4.0 k.0 k.0 k.0 4.0 4.0
30| L.o 4.0 10.7 11.7 4.0 4.0 Lo k.0 k.0 k.0 4.0
81| k.0 4.0 5.2 k.0 Lo 4.0 h.0
[Suml 118 261.8 *1,295. ' 1,085. 124 124
124 136 183.8 929 901k 7 55 420 120
Month Extreme Gage Extreme Second Feet — 1939  |Average Acre Feet
oMt [ Feot — 1939 High [PV Ll Period 19321939
High Low Day Day 1939 1939 A 2 Maxi Mini
Jen. | : k.o 4.0 k.0 246 19k 265 123
Feb. $17 k5 | %1 k.0 k.2 23h 183 23) 111
Mar. %21 L5 | %25 4.0 hb 270 193 270 123
Apr. 4.56 27| 2,k00 1 4.0 8.7 519 216 519 119
May 4.03 29 270 $5 k.0 5.9 365 1,365 8,520 189
June 5.10 21 k,600 32 k.0 k3.2 | * 2,570 2,10 *-6,360 206
Jaly 5.00 19| &,300 1 k.0 29.1 1,790 3,435 6,650 249
hug. 3.50 16 860 $1 4.0 35.0 2,150 h.olo |* 16,330 378
Sept.| 3.98 4| 1,630 $1 h.o 1k.0 833 5,709 19,600 179
Oct. h.o 4.0 4.0 2h6 835 * 2,900 157
Nov. L.o k.0 k.0 238 251 524 119
Dec. 4.0 4,0 k.0 246 - 212 2k6 131
Yearlyl 5.10 4,600 4.0 13.4 9,707 | 19,643 |+ 39,964 6,497

* Partly Estimated. % And other days.
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WATER BULLET!N NUMBER $ — INTERNATIONAL BOUNDARY COMMISSION

‘ TERLINGUA CREEK STATION NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder, and cable with sit down cable car, located sbout 12 miles south of Ter-
lingua, Texas, 2.5 miles above the confluence with the Rio Graende at the lower end of Santa Helesna
Canyon. This creek enters the Rio Grende 356.4 miles below the American Dam at E1 Paso, Texas. Zero of
gage i 2,191.04t.5 feet above mean asea level, United States Geological Survey datum.

RECORDS: Based upon 25 meter measurements and rating curve, the higher points of which are determined by
glope-area calculations. Computations by shifting channel methods. 1939 -records falr. Records aveil-
eble: Jamusry 1, 1932 to December 31, 1939.

REMARES: The flow of thie apring-fed creek ls modified by irrigation diversions sbove the station The low
flow is steady, being from springs. The high flows are erratic, being from storms.

PREVIOUS EXTREME FLOWS: The greatest recorded flow was on May 2%, 1935 , vhen the extreme gage height was
17.59 feet, with a diacharge of 34,900 mecond feet. The 1owest flow recorded was on January 27 and Feb-
roary 3, 1935, when the discharge waa .20 of a second foob. .

Mean Daily Discharge in S d Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 2.9 2.4 2.3 1.7 85.1 16.712 3.0| % 12| 4ol|® 30 |2 3.5 % 3.9
2] 2.9 2.2 2.3 1.7 3k.3 632 3.0 1.2|7 Lofl®f 3.0 |2 35| 8 39
8| 2.8 2.3 2.3 1.7 | 1 3.2|® 30| " 12" ho|? 3.0 |*® 35| 2 3.2
4 2.8 2.3 2.4 1.7 54.3 3.0|® 3.0] 2706 = ho|® 3.0|*® 35| 2 3.2
5 3.0 2.2 2.4 1.6 163 3.1 188 Lyuid r ho|l®? 3.0|2 35|28 25
8] 2.8 2.0 2.} 1.7 209 2.5 397 | meh [r yolr 30|® 35[ 2 25
71 2.6 2.2 2.5 2.0 62.9 2.3 97.3| m60 [* Lo|® 3.0 |2 3.5 % 1.5
8 2. 2.2 2.5 1.8 24.6 17.1 L.o| ®639 2 Lhol|l® 3.0]® 35| % 1.5
9| 2.4 1.8 2.5 1.8 |* 1.k 19.1 3.5 M1 |2 Lol|l® 3.0 |2 3.5 % 1.5
10 2.4 1.9 2.6 1.7 |* 7.5 5.0 3.2|23,08 |* Loo|® 3.0 |f27k2| % 1.5
11| 2.7 1.9 2.4 1.7 (* 47(* 2.8 3.2|2283 |* kofl® 3.0 | 338 * 1.5
12| 3.1 2.0 2.3 1.8 |* 2.8|* 1.8 3.0 250.0|® kof2 3.0 | M3 * 1.5
13 2.6 2.2 2.4 1.8 2.8|* 1.k 324 220.0(® Lo|l®2 302 88| * 1.5
14| 2.5 | 2.0 2.4 1.8 2.8 |* 163,570 | ® so|® no|l® 3.0]® 5.7 % 1.5
15 2.% 2.2 2.4 1.7 2.8(1* 1.9|1,430 | 4ol|® ho|® 3.0 |* 3.5( % 1.5
16| 2.5 2.2 2.3 1.7 22| 19| ®3s1 | hol® 35(f 302 35 1.5
7| 2.6 2.0 2.3 1.8 2.2 2.2 79.1 & ho|r 352 30 |2 35| % 1.5
8| 2.6 2.2 2.4 1.8 2.2 2.2lr 5002 ho|? 352 30 |2 35| % 1.5
19| 2.6 2.2 2.4 1.8 12.6 2.2|% b5l ® hol? 35|27 302 35| % 1.5
20| 2.7 2.2 2.3 1.8 k.o 71.8] % k.ol ® ho|® 35|f 3.0 |? 35| * 1.5
21 2.8 2.0 2.2 1.8 2.8 12,510 T holT kol 35[% 30([® 3.5] ¥ 1.5
22| 2.8 2.0 2.2 1.8 22| 310 |2 35| ® hol|? 35(® 3.0|2 35| % 3,9
28| 2.8 2.0 2.2 1.8 28| 139 [* 35| 2 Lol|r 35(2 302 35| % 2.0
24 2.8 2.0 2.1 1.8 35.1 %62 3.0 2 kol 35| 3.0|2 L6 1.8
25| 2.6 1.9 2.1 1.8 Ly| 253 584 | ® ho|r 35|® 30|02 5.7 1.8
26| 2.8 2.0 2.1 1.8 2.8 1,350 [ 1,330 r kol 35|® 3.0 "132 1.4
27 2.7 1.9 2.1 2.0 2.8 | 2,000 2 69.0 ¥ Lo|? 35)r 30| 2620 1.4
28 2.6 2.2 2.1 2.0 |* k7.2 954 2 6.0l * ho|* 35[2 30| 2682 % 1.5
20| 2.3 2.0 | 103 #6310 |2 50.0( % h.o| 2 ko|® 35|®2 30| =311 * 1.5
80| 2.k 1.8 | 465 |%5200 3.0l 2 35| 2 Lol|r 35|2 302 7. 2.5
81| 2.5 1.7 * 313 352 4o ? 3,0 * 1.5
Sum 58.6 621.9 7,911.7 2 ) 855.6 03,0 * 59,1
82.h4 70.4 *10,763.6 *8,492.8 P50 4 112 5 2 21,503.4 »
Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet
ontl — - Sex " ;
Feet ~— 1939 High Low eeond | otal Period 1932 -1939
High Low Day Day 1939 1939 Average Maxi Mini
Jen. .59 BT 12 3.6 | 29 1.9 2.7 163 225 743 82.7
Feb. .55 X7 1 2.6 2 1.5 2.1 116 139 223 90.6
Mar. .56 .50 b 2.7 | 31 1.7 2.3 - 1ho 213 189 7hh
Apr. .06 A48 | 29 1,960 5 1.5 20.7 1,230 353 1,230 55.1
May | 10.10 1.04 | 29| 11,h00 j2 2.2. | 347 #21,300 9,123 | * 26,000 117
June | 13.40 .09 21 |- 20,k00 17 .2 | 264 15,700 11,589 39,100 433
July T7.34 |* 22 14 5,990 12 3.0 274 * 16,800 |. 8,433 26,800 621
Aug. | ® 6.00 4|2 4050 te 1.2 [ 157 9,630 6,609 | * 26,680 254
Sept. ISNE Lo |116 )= ;3.5 |2 3.8 |2 223 11,608 2,600 | * 223
Oct, R " 3.0 ® 3.0 |* 3.0 184 3,016 8,100 50.8
Nov. | 25.00 |¥ 1.95 27 | * 2,400 1|2 35 |250.1|2 2,98 6h1 L] 2980 64.9
Dec. 2 3.9 |26 1.k |* "1.9 [ 117 516 3,080 90.0
Year 13.4%0 .09 20,k00 1.2 ok, 68,583 52,465 90,407 6,470.2
* Eatimated. * Partly Estimated. 4 And other days.
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WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION 2

RIO GRANDE AT JOHI(JSON RANCH STATION

DESCRIPTION: Water-stage recordsr and cable with stand up cable car, with winch, located shout 2 miles
above Johnson Ranch, ebout 1% miles below Castolon, Brewster County, Texas and Santa Helens ranch, Chi-
huehua, Mexico, end 378.2 river miles below the American Dam at El Paso, Texas. Zero of the gage 1s
2,046.00 feet above meen sea level, United States Geological Survey datum. -

RECORDS: Besed upon 18 meter measurements during the year. Computetions by shifting channel methods.
1939 records good. Records available: April 19%6 to December 1939.

REMARKS: The river flow at this station is greatly modified by many irrigation diversions and by 1arge
reservolrs in the United States and Mexico.

PREVIOUS EXTHEME FLOWS: From high water merke it was determined that a stage of 24.6 feet was reached
October 3, 1932; the estimated discharge for this stage was 97,000 second feet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summar_y

Day| Jan. Feb. | March | April | May June July Aug. Sept. Oct. Nov. Dec.
1] 1,150 | 1,510 979 502 517 | * 616 | * 480 | 1,210 | 1,580 | * 777 | *1,310 | *1,110
2| 1,190 | 1,460 997 g k5o | * h12 ok | 1,330 | 1,240 | * 685 | *1,370 | *1,170
8| 1,200 | 1,310 981 423 385 | » 302 3k 1,120 [ 1,060 | * 682 | *1,350 | * 961
4| 1,100 1,160 966 Los | 1,450 276 288 2,190 868 | * 671 | *1,270 | * -918
5| 1,060 | 1,130 9526 376 679 270 591 | 1,860 811 | * 678 | *1,320 | * 929
8 9935 | 1,390 911 354 687 266 91k | 2,450 | * 680 *3,&60 *1,360 | ® 965
7 969 1;4ko 928 267 554 261 658 3,680 | * 640 922 | *1,340 1,100
8 961 | 1,440 905 35k 463 255 81k | 2,300 | * 596 |* 713 | *1,230 913
9 921 1,400 890 348 357 260 1,310 7,500 | ®* 573 |* 710 [ *2,0k0 T76
10 851 1,370 843 340 291 254 8e2 4,030 | * 700 |* TIT | *2,830 753
11| 1,000 | 1,280 8hk 333 2kg 241 796 | 3,750 | * 550 [* 777 | *1,450 806
12( 1,220 | 1,1k0 T 326 217 2h1 883 | 1,920 ho6 | * 883 | #1,110 [ 1,050
18| 1,060 1,1k0 639 318 189 320 875 1,820 476 | *1,050 | *1,030 1,000
14| 1,110 | 1,260 655 397 205 305 | *2,8k0 | 2,620 457 | *1,230 | *1,130 985
15| 1,040 | 1,280 678 363 185 236 | *2,h00 | 4,h60 | 1,170 | *1,310 | *1,230 906
16| 1,1%0 1,490 720 311 192 349 1,020 3,090 1,380 | *¥1,360 | *1,110 785
17| 1,230 | 1,610 | 1,030 295 172 3] 631 | 3,210 | 1,060 | ¥1,360 | *1,030 705
18| 1,160 | 1,340 | 1,000 275 156 340 724 | 7,300 | 1,030 |*1,310 | ¥1,110 726
19| 1,230 1,330 902 262 Ik 277 1,560 5,260 1,k20 | *1,310 | *1,090 801
20| 1,020 | 1,390 | 1,090 243, 174 326 | 1,560 | 7,880 | 1,930|*1,ke0 | *1,230 aels
21| 1,1% 1,k20 | 1,130 223 v k,100 1,630 9,040 2,180 | *1,2%0 | *1,510 873
22| 1,090 1,410 | 1,160 21k 13k 2,160 780 7,310 1,4h0 | ¥1,310 | *1,620 8hg
23| 1,090 1,300 1,170 233 129 | 1,050 751 | 6,000 | 1,0h0| *1,590 | ¥1,200 Th2
24 1,040 | 1,220 [ 1,460 [ 218 125 835 672 | 4,810 911 | *1,590 | *1,130 714
25| 1,010 [ 1,0k0 | 1,680 205 | 133 733 626 | 4,000 880 | *1,560 | *1,130 | 1,000
28| 1,260 | 1,100 | 1,270 199 139 878 637 | 3,280 | 21,100 | #1,480 | *1,130 927
27| 1,380 | 1,120 963 219 218 | 2,250 | 1,280 | 2,790 | *1,230 | #1,k20 | *1,450 989 |
28| 1,300 978 TTh ko5 218 | 1,900 780 | 2,530 | * 932| *1,380 | *1,220 | ‘1,170
29| 1,190 650 657 807 |* "703 706 | 2,230 | * 865 | *1,k80 *1,180 1,020
80| 1,340 587 546 | 2,370 |* 321 710 | 2,000 | * 8ko | *1,600 | *1,070 981

rﬂ 1,570 555 1,040 808 | 1,780 *1, k40 1,150

Suml 6,458 10,1 2

35,015 36,45 29,025 »158 13,180 1,177 29,308 114,750 30,135 *38,115 ¥39,580 28,598

Month Extreme Gage Extreme Second Feet — 1939 |Average Acre Feet

onth | Feet — 1939 High Low |80 T | Period  1924-1939
High | Low |Day Day |’ 1939 | 1939 [} Normal | ®Maxi T

Jan. | k.10 3.6 [ 31 1,690 | 10 822 | 1,130 69,500 75,430 74,900 | 35,900
Feb. [ k.12 3.35 | 16| - 1,720 | 28 95k | 1,300 72,300 60,0k 72,300 | 39,400
Mar, .26 2.73 | 24 1,930 | 31 523 936 57,600 55,341 57,600 | 31,100
Apr., 3.50 2.04 | 29 1,100 27 173 339 20,100 k0,778 20,100. 8,990
Mey 6.20 1.88| 320 5,70 | 24 120 25 26,100 59,241 61,300 | 19,900
June | 8.15 2.20 [ 21 11,800 | 21 22k 706 42,000 72,150 127,000 | 17,700
July | *6.36 2.8 14| * 5,910 I3 276 9ks 58,100 | 116,199 620,000 | 43,900
Aug. 7.96 2.91 9 11,200 1 704 3,700 228,000 179,823 288,000 52,100
Sept.| L.36 241 10 * 2,170 1h L7 (*2,000 | * 59,800 323,963 | 1,144,000 | *59,800
oct, | 26.20 22.88| 6| 5,500 5] # 600 |[*1,230 | * 75,600 | 188,k02 208,000 | *#75,600
Nov. | 5.50 73,25 | 10| 24,000 [ 27| #2900 |*1,320 | * 78,500 77,14 101,000 | 53,900
Dec . 3.52 2.81| 28 1,250 17 684 923 56,700 70,473 75,800 56,700
Yearlyl 8.15 1.88 11,800 120 | 1,170 8lk4,300 1,518,9884, 2,755,000 § 610,ooq$

* Partly Estimated. ? FEstimated.

© The monthly meximms end minimms are for the period 1936 to 1939 only.
d> The monthly normals and the yearly normel, maximm, and minimm from January 192k to March 1936
included in above table were estimated from Boquillas and Lower Preaidio.
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22 WATER BULLETIN NUMBER 9 --- INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT LANGTRY STATION, TEXAS "

‘DESCRIPTION: Water-stege recorder and cable with stand up cable car and winch, located at Langtry, Texas,
78.4 miles sbove Villa Acufia, -Coshuile and 597.2 river miles below the American Dam &t El Paso, Texas.
Zero of gage 18 1,091.69 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECCRDS: Besed upon 26 meter measurements during the year. Computations by shifting chammel methods.
1939 records good. Records available: May 1900 to October 1914; December 1919 to March 1920; and
Janusry 192% to December 1939.

REMARES: Large reservoirs and many irrigation diversions in the United States and Mexico, greatly modify
the river flow.

PREVIOUS EXTREME FLOWS: The highest recorded gage height was on Jume 18, 1922, when the extreme gage
height was 56.9 feet; the estimated discharge for this stage from extension of the rating curve was
2014,000 gecond feet. This 18 a corrected figure over that given in previous Water Bulletins as & result
of additional data. The lowest flow ever recorded was in May 1904, with an extreme of 270 second feet.
Elgewhere in this Water Bulletin will be found a record of flood occurrences since 1864 at this station.

CORRECTION: DPecause of fuller information the following corrections should be made to the discharge re-
cords for this station in 1904 and 1906 es given in TU.S.G.S. Water Supply Pepers Nos. 37, 210 and 358.
The mean daily discharge for September 12, 13 and 14, 1904 should be 84,000, 110,000 and 82,000 second
feet respectively. The September and the ennual totels should be 1,520,000 end 3,167,700 acre feet re-
spectively. The mean dally discharge for August 11, 1906 should be 51,700 secornd feet and the August and
annual totels should be 1,358,000 and 4,038,600 acre feet respectively.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb.. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| *1,220 [ 1,h90 [ 1,310 | * 958 713 | 1,390 | 1,790 909 2,530 1,230 | 1,680 | 1,520
2| *1,560 | 1,720 | 1,800 | * 902 791 | 1,800 | 1,150 | 1,070 2,290 1,08 | 1,770| 1,580
8| 1,510 1,920 1,220 | * 859 808 1,380 888 952 2,120 1,040 1,690 | 1,510
4| 1,470 | 1,820 1,220 817 850 94 3% | 2,80 | . 1,950 976 1,530 [ 1,380
5| 1,550 | 1,760 | 1,220 775 | 1,190 759 791 | 5,270 | .1,6%0 897 | 1,580 1,470
8] 1,53 | 1,560 1,190 730 1,700 671 732 | k,000 -1,k%0 845 1,620 | 1,310
7| 1,40 | 1,430 1,170 729 1,410 618 6ok | 3,500 1,280 838 1,560 | 1,230
8| 1,460 | 1,460 | 1,1k0 717 98k 548 792 | 7,520 1,240 856 | 1,600| 1,210
9| 1,3% | 1,710 | 1,150 706 923 509 | 1,220 | 9,700 1,160(- 7,810 | 1,6%0[ 1,250
10| 1,300 | 1,730 1,160 707 881 186 980 | k&,200 1,080| 1,130 1,630 | 1,360
11| 1,320 | 1,700 1,140 685 815 Lo2 950 | 6,620 1,030 959 1,810 1,230 .
12| 1,3%0 | 1,670 1,110 669 861 497 1,330 | 4,600 99! . 1,000 2,980 | 1,130
18| 1,290 | 1,6k0 1,060 664 | 6,640 498 1,230 [*3,660 1,020 9h3 3,70 | 1,100
14| 1,%20 | 1,500 1,060 664 2,220 508 4,300 |*2,240 1,060 gko 1,8ko | 1,120
15| 1,40 | 1,400 1,0%0 665 939 514 1,720 [*2,090 922 gk 1,450 | 1,300
18| 1,350 | 1,450 966 660 1,040 505 2,250 [*3,510 - 856 1,120 1,350 [ 1,280
17| 1,380 | 1,500 929 655 750 501. 2,960 | 5,000 aug| 1,370 1,430 |' 1,270
18| 1,300 | 1,560 990 672 Tl 585 | 1,820 | 3,670 1,260 1,0 | 1,550 1,230
19| 1,40 | 1,8%0 967 650 688 808 | 1,290 | 4,330 1,5k0| 1,610 | 1,520 1,1k0
20| 1,470 | 1,80 | 1,190 625 634 695 | 1,040 | 7,380 1,250 1,620 | 1,340 | 1,070
21| 1,480 | 1,620 1,150 593 582 687 1,9%0 | 6,010 1,210 1,590 1,340 |- 1,050
22| 1,480 | 1,600 | 1,120 573 556 624 | 1,930 | 9,150 1,510 1,570 | 1,360 | 1,120
28| 1,330 | 1,670 | 1,260 554 512 | 1,80 | 2,0k0 [ 9,310 2,080 1,670 | 1,k00| 1,160
24| 1,%00 | 1,730 | 1,320 5k ho7 | 2,kk0 | 1,510 | 7,690 2,120 1,660 | 1,780 | 1,200
25| 1,370 ) 1,710 | 1,3% | 539 512 | 1,950 | 1,070 | 6,310 | . 1,650 1,670 | 1,860 1,230
26 1,360 | 1,570 [ 1,310 52k 605 | 1,210 970 | 5,300 1,300| 2,34% | 1,550 | 1,150
27 1,390 | 1,450 [ .1,700 529 585 ok8 801 | L,k2o 1,230 1,960 | 1,390 [ 1,120
28| 1,380 | 1,280 1,800 702 Loz 894 83 | 3,800 3,600 1,890 1,h20 | 1,320
29| 1,580 1,400 545 188 1,260 - 774 | 3,350 1,250 2,770 1,460 | 1,250
80| 1,690 1,180 516 478 | 2,300 | 1,1k0 | 3,090 1,350| 1,630 | 1,350 | 1,300
81| 1,560 *1,050 493 1,010 | 2,820 | - 1,600 1,420
Sum 45,380 20,128 2
41,180 5,5 37,702 ) 31,472 8,999 12,769 143,911 44,810 47,996 149,950 39,010
Month Extreme Gage Extreme Second Feet — 1939 |Average Acre Feet
' g
oM Feet — 1939 High Low 5;::';*’ Total Period  1924-1939
High | Low | Day Day 1939 | 1939 Normal | Maxi | Mini
Jan. 1.55 99 | 30 1,7%0 1| 1,170| 1,430 87,600 | 102,524 |* 245,000 52,300
Feb. 1.79 |. 1.00 3 1,970 | 28| 1,260 | 1,620 90,000 84,035 |* 117,000 48,500
Mar, 1.75 A8 | 28 1,950 | 17 917 | 1,220 74,800 81,032 | 118,000 48,100
Apr. 1.05 | - .26 | 28 1,280 | 30 506 671 39,900 66,731 | 105,000 30,100
May 8.42 | - .3k [ 13 14,000 | 30 Lek | 1,020 62,400 95,122 | 233,000 32,300
June 3.%0 - .30 | 23 k,1%0 10 486 967 57,500 101,623 160,000 37,310
July 6.21 | - .02 | 1k 9,810 7 652 [ 1,380 84,800 | 151,439 | 719,000 56,100
Aug. 9.32 43 9 15,700 2 879 | 4,6%0 | 285,000 [ 221,556 | 730,000, | 78,100
Sept.] 5.50 .20 | 28 8,110 | 17 820 | 1,490 88,900 | 389,623 |1,100,130 35,700
Oct. | 11.63 57 9 20,600 8 793 | 1,550 95,200 230,564 856,120 55,200
Nov. 3.98 1.0k | 12 5,160 | 21| 1,320 | 1,660 99,100 | 103,874 | 147,000 56,600
Dec. 1.37 .62 2 1,660 21 1,030 | 1,260 77,400 95,616 134,000 49,800
Yoar: 11.63 | - .34 20,600 h64 | 1,580 |1,142,600 |1,723,739 [3,095,000 | 879,000

* Partly Estimated.




WATER BULLETIN NUMBER 9 - INTERNA: (ONAL BOUNDARY COMMISSION »

PECOS RIVER STATION NEAR COMSTOCK, TEXAS

DESCRIPTION: Staff-gege and cable with sit down cable car and winch, loceted at +the Pecos high bridge on
the reilroad 12 miles northwest of Comstock, Texas, 5.5 miles sbove the confluence with the Rio Grande.
This river enters the Rio Grande 621.5 river milea below the American Dem at El Paso, Texas. Zero of the
gege is 1,058.01 feet above mean sea level, Unilted States Coast and Geodetic Survey datum.

RECORDS: Bssed upon 13 meter measu‘rements during the year. Staff-gage read twice dally and more frequent-
1y during large changea of stage. Computations by shifting channel methods. 1939 records good. Recorda
evailable: March 17, 1898 to December 3, 1898, and May 1900 to December 193G. -

REMARKS: The river flow 1s greatly modified at this station by meny irrigation diversions and by the res-
ervoirs of the Carlebad irrigation project in New Mexico, and the Red Bluff reservolr in Texas.

PREVIOUS EXTREME FLOWS: The greatest recorded flow was on September 1, 1932, when the extreme gage helight
was 38.25 feet and the extreme flow was 116,000 second feet. An extreme gege height of 35.75 feet was
reported on April &, 1900; discharge besed upon 1935 rating curve waa 107,000 second feet. The lowest
flow ever recorded was on Augnst 31, 1930, when the extreme gage height was -0.15 foot and the extreme
flow was 97 second feet. Elgevwhere in this Weater Bulletin will be found a record of flood occcurrences
gince 1899 at thia station.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 201 292 239 261 212 303 220 193 218 219 245 303
2| 291 285 243 257 205 282 207 193 214 235 263 292
] 291 278 261 255 262 279 206 193 223 203 262 281
4| 291 274 270 252 | 1,050 268 206 | 1,020 2p2 235 2kl 285
5| 291 2718 | 270 230 | 4,120 272 205 761 219 219 227 279
6| 290 271 285 228 | 1,420 255 | 196 623 215 218 2hh 271
7| 290 267 281 245 792 22 199 %) 211 218 317 26k
8| 306 267 285 242 529 236 192 269 215 218 261 26l
9| 321 273 278 250 5k 229 181 896 208 hoh 243 287
0| 345 259 27k 2k6 362 20k 166 991 208 217 357 287
11| 35k 259 269 250 318 217 157 118 190 268 Lol 276
12 461 259 255 241 306 211 [ * 177 | 1,310 154 268 316 306
18| 519 259 25 233 311 212 | * 381 Terd 142 250 278 265
14| W71 259 234 255 303 206 | * 377 330 142 267 260 263
15| o3 259 234 2h7 502 201 250 306 139 285 260 266
18 353 255 238 230 526 196 201 30k 1k2 232 -| 296 273
17| 354 259 20k 227 k93 190 201 298 1h2 232 259 273
18 337 258 20k 217 438 195 216 290 1k2 266 245 282
19| 31h 258 222 220 I3 203 185 302 145 284 266 282

20| 307 258 225 220 | * 349 196 199 262 158 266 266 282

21} 300 258 233 230 | * 310 357 199 286 1k2 266 265 285

22| 206 251 2ko 211 | * 299 257 18% 273 ke 265 258 290

28| 2092 251 237 214 | * 300 245 231 266 142 2k7 258 290

24| 293 258 248 208 | ¥ 285 o242 184 260 153 265 262 290

25| 297 257 2kl 204 | * 296 241 199 252 153 265 258 301
26 309 257 367 220 | * 265 238 199 245 153 387 26k 309

27| 305 253 346 220 | * 279 24k 193 24 191 468 261 298

gg 235 243 300 5&3 * zgs 265 196 237 152 26% 264 298

271 245 | * 2 251 1 2 152 2 282 204
30| 25 227 205 | * 302 236 13% 2%3 121 23’1 292 ege
81| 292 272 * 318 199 228 235 20k

Sum| 7,355 7,276 1 12,396 8,231

10,162 8,078 21 16,562 75195 6,492 »39 5,220 o 8,264 8,848

Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet

t
onth | Feet — 1939 High Low |oecond [ Period  1924-1939
High Low | Day Day 1939 1939 Normal | Maximum | Minimum]|
Jen. | 1.02 Ao | 13 519 6 250 328 20,200 23,478 55,880 | 12,900
Feb. .50 .36 1 296 28 243 263 14,600 18,488 39,060 10,500
Mar., .70 30 | 26 375 17 221 261 16,000 18,238 32,870 | 11,100
Apr. 2.46 .21 | 28 1,460 25 201 243 14,400 16,226 25,400 9,520
May 6.15 .21 5 5,800 2 202 534 32,900 40,598 156,000 | 10,800
June 70 a2 | 21 39k 17 190 2ko 14,300 32,600| 135,000 | 13,300
July | 1.0% .02 | 1k 5he 12 152 209 12,900 22,977 84,200 7,620
Aug. | 5.80 a7 | 12 5,280 3 190 koo 2k, 600 19,h21 50,400 7,620
Sept.. .30 -.03 27 235 {15 139 17k 10,400 51,358 324,20 6,190
Oct. | 21.80 .20 9 & 98k 10 201 266 16,300 37,304 192,240 9,520
Nov. 1.00 30 | 11 514 9 226 2@5 16,400 22,399 73,260 10,300
Dec. .65 .ho 1 352 13 253 285 17,600 22,202 sk,260 | 12,50
Yearly| 6.15 -.03 5,800 139 291 210,600 325,379 831,510 | 176,780

* Partly Estimated. * Bstimated. } And other daya.
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24 WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

GOODENOUGH SPRING STATION NEAR COMSTOCK, TEXAS

DESCRIPTION: Water-etage recorder and light cable {winch operated, for cerrylng current meter and light
welghta only), located 4,000 fest sbove confluence with Ric Grande and 11.75 miles southweat of Comstock,
Val Verds County, Texas. The streem from this spring entera the Rio Grande 647.2 river miles below the
American Dam et El Peso. Zero of gage 1a G71.9 feet sbove mean sea level, United Statea Comst and Geo-
detic Survey datum.

RECORDS: BRased upon 1l meter measurements during the year. Computations by shifting chsrnel methods. 1939
records good. Records avallsble: February 23, 1529 to December 1939. Annual discharges for the years
1924 to 1928, inclusive were estimated as were the monthly discharges for Jamuary and February 1929. See
page 52, Water Bulletin No. &

REMARKS: The flow of thie spring chamnel is very uniform and is not modified by diversions or storege.
VWhen the Rio Grande reaches & flow of about 35,000 mecond feet near this station, then backwater from the
Rlo Grende reachea this gaging station.

PREVIOUS EXTREME FLOWS: The higheat recorded gage height was on November 5, 1932, when the extreme gage
height was 3.85 feet, discharge Th2 second feet. The lowest flow ever recorded was on April 14», 1930 when
the extreme gage helght was 0.27 foot and the extrems flow was 93 second feet. Backwater from the Rio
Crands reached a gage helght of 13.86 on September 4, 1935, and 17.30 on September 1, 1932.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Auvg. Sept. Oct. Nov. Dec.
1] 116 113 112 111 103 133 115 118 119 115 121 19
2| 118 112 112 109 102 131 11k 118 120 117 120 118
8| 119 110 115 108 104 133 114 119 120 116 117 1ns
4| 117 110 115 109 10k 133 114 134 119 116 117 118
5 116 110 114 108 105 133 11 115 120 115 117 118
6| 117 109 113 105 106 132 114 11 120 115 117 118
7| 117 108 113 106 106 131 114 118 120 115 115 17
8| 117 108 114 108 | 106 128 114 118 120 115 11k 117
o 116 110 115 108 108 128 114 120 120 117 11k 118
10| 116 108 115 108 108 126 1k 120 120 116 112 118
1| 116 107 114 106 108 124 11% 120 121 118 115 118
12| 17 108 112 104 107 124 1% 123 122 118 118 117
131 117 110 113 105 159 123 11% 126 121 119 120 115
4| 127 111 113 105 199 122 114 124 120 118 119 116
15 115 108 111 105 201 122 114 123 118 118 118 117
18] 116 106 111 10k 192 122 116 121 118 118 118 137
17| 116 103 111 102 165 121 17 122 119 118 118 118
8| 115 107 111 102 158 120 ny 121 119 118 118 122
19| 135 108 111 103 153 120 118 120 118 118 118 120
2| 115 108 111 103 1kg 119 119 119 118 118 118 120
21 115 107 111 102 146 118 119 118 119 116 119 121
22 11k 108 111 102 143 117 119 118 118 116 119 121
23| 114 110 111 103 140 117 120 [ 118 118 116 120 120
24| 10 112 112 10k 135 117 120 116 118 117 119 118
25 111 110 115 104 134 117 120 116 118 118 118 121
26 111 112 117 103 134 116 120 117 118 121 118 120
27 11y 112 118 103 133 115 120 118 118 122 118 119
28| 115 112 117 102 133 115 120 118 121 122 118 119
29 113 115 102 132 114 120 118 119 123 120 118
80| 112 112 103 132 115 121 118 116 120 120 118
81 113 111 132 120 119 121 119
Sum 3,057 3,17 3,686 3,707 650 [
3,570 3,506 ks 3,617 5,505 00 353 0P
Month Extreme Gage Extreme Second Feet — 1939  |Average Acre Feet
t
oM | Feet — 1939 High Low 5';‘,‘;2" Total Period - 1924-1939
High Low Day Day 1939 1939 Normal | $ Maximum Minimn?m*
dJan. .62 52 13 119 2k 109 115 080 18 19,620 6,580
Feb. 62 % 13 11% 17| 102 106 3060 gjzog 1’9/ 5030 51%30
Mar. 51 39 | 27 119 191 109 113 6,950 8,636 17,770 | 6,210
Apr. RS .28 1 112 21| 100 105 | . 6,2k 8,019 16,580 | 5,850
May 1.33 28 | 14 204 2 101 133 8,210 8,682 16,840 | 6,950
June .66 .36 3 134 30| 113 123 7,310 8,907 16,040 | 7,020
July .48 35 | .30 122 | 112 117 7,170 9,192 16,460 | 7,170
Aug, 2,93 Ao 4 582 5 11k 120 7,350 8,958 15,840 6,560
Sept. .88 .58 12 13k 30 116 119 75090 11,967 ® 41,490 6,550
Oet. .81 .52 25 135 8 113 118 7,2h0 10,473 * 25,870 6,950
Nov. .65 .51 1 122 w| 11 118 7,010 9,620 21,850 | 6,600
Dec. .59 A |18 12} 13 11k 218 7,290 o,M1 | 20,k70 | 6,730
Yearly] 2.93 .28 582 100 117 | 85,000 111,281 192,840 | 85,000

é Marimm and minimm figures are for period 1929 to 1939 only. 2 Bstimated. * Partly Estimated.
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DEVILS RIVER STATION NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder on main highway bridge, 12 miles northwest of Del Rio, Texas, and 4.5
miles sbove confluence with the Rio Grande. Devils River emters the Rio Grande 662.8 river miles below
the American Dam at E1l Paso, Texas. High stege measurements from highwey bridge, low stage measurements by
wading. Zero of gage is 951.80 feet above mean sealevel, United States Cosat and Geodetic Survey datum.

RECORDS: Based upon 14 meter measurements during the year. Computations by shifting chammel methods. 1936
records good. Records aveilable: May 1500 to March 1911&, st a point .8 mile below Southern Pacific Rail-
road bridge; December 1923 to September 1, 1932, &t a point .2 mile sabove Southern Pacific Rellrosd
bridge; September 2, 1932 to December 31, 1939, at highway bridge 2 miles upstream from railroad bridge.

REMARKS: The monthly flow of this epring-fed river 1s not modified, but the delly flow is mddifisd by 2
pover dams, the operation of which began in 1929. There are no irrigation diversions from this river.

PREVIOUS EXTREME FLOWS: The higheat recorded gage height was on September 1, 1932, when the extreme gage
helght was 4%1.0 feet at present station and the extreme flow was 597,000 second feet. ({See Special Flood
Report 1932 by United States Section of this Commission.) This corresponds to a flow of 147 second feet
per square mile of water shed. The loweat flow ever recorded was on November 18, 1935 and December 20,
1938, when the extrems gage helght was .84 foot for a fraction of a day and the extreme flow O second
feet. Elsewhere in this Water Bulletin will be found a record of flood occurrences since 1832 at this
station.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. | Nov. Dec.
1 365 381 32 31 278 300 307 257 286 270 290 312
2 371 368 3l 321 283 319 a7k 250 256 250 287 324
8| 3I7u 289 329 318 282 | 1,180 279 266 255 251 265 309
4 375 338 335 313 | 1,390 | 786 287 hgg 265 271 276 297
5| 365 336 330 314 | 1,580 564 255 359 277 263 295 306
6 363 327 329 306 591 530 305 318 268 280 290 315
7| 366 330 326 305 542 300 293 394 265 274 298 318
8| 362 318 330 298 5ke 289 280 28l 265 258 300 296
9| 362 332 329 296 383 289 274 352 267 257 297 300
10| 368 353 331 293 335 273 230 262 262 26k 321 308
11| 354 356 337 307 306 289 281 27k 259 259 384 307
12| 346 3h7 329 307 268 | * 322 283 286 269 283 292 317
13 311 341 322 310 861 327 309 306 281 263 335 297
14 334 352 306 31k 778 33l 308 303 285 270 314 305
15 372 340 297 | 329 570 317 295 286 287 - 255 320 298
16| 347 341 303 313 %66 289 891 271 255 277 325, 303
17| 363 32 296 313 3hh 308 518 259 280 264 326 283

18| 376 337 306 327 317 | 316 592 22k 269 301 307 . 29

19| 356 33k 315 326 335 309 352 362 281 276 305 312

20| 358 352 311 3eh 321 326 325 300 283 272 303 302

21 361 430 311 318 328 2kl 31 271 281 281 290 288

22| 359 335 30k 301 303 216 310 276 268 297 26} 298

28| 365 333 298 320 332 328 315 280 273 281 275 305

24| 354 339 298 313 303 317 287 217 269 300 296 30k

25| 358 338 307 - 300 296 295 286 278 266 354 307 360

26| 353 331 320 282 297 298 302 265 272 983 287 367

27| 352 280 336 281 317 299 285 262 284 559 296 | * 250

28| 372 341 347 301 310 300 239 19k 328 296 293 | * 340

29 379 343 316 290 325 239 302 365 285 290 323

80| 362 332 300 320 285 2ké 263 306 o7k 287 31k

81 367 325 310 k1 266 280 293

Sum| 9,041 9,300 10,874 o6 18 646

n,70 9,971 ! 14,195 a 10,002 % 8,367 92 9,01k 2

Month Extreme Gage Extreme Second Feet — 1939 Average Acre Feet

. 1
oM | Feet — 1939 High Low e I ol Period  1924-1939

High Low Day Day 1939 1939 Normal Maxi Mini

Jem. 1.59 .88 N 561 13 36.2 | 360 22,200 25,556 | * 45,250 | 1%,500
Feb. 1.57 .66 1 533 271 7 o 341 18,500 22,812 * 36,880 13,300
Mar . 1.5 1.k | 29 160 13| 170 32 19,800 23,571 39,420 | 14,000
Apr. 1.4k | 102 | 15 115 12| 183 310 18, koo 26,406 67,800 | 11,100
May 3.46 8k 4 5,000 29 3.0 458 28,200 49,165 301,000 10,500
June | ¥ 3.00 1.00 3| 23,460 20 112 362 21,600 k6,862 285,000 16,100
July 1.98 79 | 16 1,170 11 17.5 | 325 19,800 53,425 | 377,000 | 19,800
Aug, 2.48 .83 4 1,850 28 54.0 292 17,900 25,765 * 51,000 15,500
Sept. 1.77 1.18 27 570 1 150 279 16,600 | 112,689 895,990 13,900
Oct. 2.59 | 1.00 | 26 2,110 7 73 308 18,900 Sk, 0h1 349,000 | 18,600
Nov. .76 118 | 11 563 0| 139 300 17,900 26,772 56,350 | 15,900
Dec. 1.77 1.20 10 576 15 150 311 19,100 26,k29 49,520 15,900
Year. 3.46 .66 5,000 * 0 331 239,300 k93,406 | 1,284,080 | 237,400

* Partly Egtimated. ? Egtimated.
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RIO GRANDE AT DEL RIO STATION

DESCRIPTION: Water-stage recorder, located 900 feet upatream from intermational highway bridge between Del
Rio, Texas and Villa Acufia, Coshuile, and 675.5 river miles below the American Dam at El Paso, Texas.
High stage measurements from highway bridge, low stage measurements from boat on ceble at gage well. Zero
of gage im 864.80 feet above mean sea level, United States Coest and Geodetic Burvey datum.

RECORDS: Based upon 25 meter messurements during the year. Computationa by shifting channel methods.
1939 recorda good. Records =avsllable: December 1923 to December 1939. Records are also avallaeble for
gtation 11 miles upstresm from May 1900 to April 1515; end for station 7.5 mllea upatream at McEKee's
Switch from December 1919 to March 1920. Several amall aprings but no important tributariea enter the
river between the varlioua aites. )

REMARES: The river flow 1s greatly modified at this statlion by meny lrrigation diverasioms end by large re-
gervoira in the United States and Mexico.

PREVIOUS EXTREME FLOWS: The highest recorded gege helght was on September 1, 1932, when the extreme gage
height was 34.5 feet, discharge 605,000 second feet. This ia the greatest rate of dlacherge ever record-
ed at any point on the Ric Grands. {See Special Flood Report 1932 by Americen Section of this Commis-
slon). The loweat flow ever recorded was in May, 1930, when the extreme gage height was 1.42 feet and
the extrems flow 938 mecond feet. Kumerous records of extreme flows may be foudd in previous Water Bul-
letins.

Mean Daily Discharge in Seco.nd Feet 1939 — Annual and Period Summary

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

2,410 [ 2,550 | 2,200 | 1,870 [ 1,350 | 1,510 | 2,8%0 [ 1,600 [#3,470 [ 2,120 [ 2,030 [ 2,260
2,350 | 2,550 | 2,220 | 1,790 | 1,550 | 2,k50 | 2,360 | 1,590 [*3,170 | *2,040 | 2,480 | 2,h00
2,560 | 2,660 | 2,230 | 1,750 | 1,570 | 5,610 | 1,810 | 1,7ho |#%2,920 | *1,800 | 2,590 | 2,520
2,480 | 2,810 | 2,160 | 1,600 | 2,060 | 3,010 | 1,590 | 3,580 |*2,720 | *1,850 | 2,510 | 2,lho
2,450 | 2,750 | 2,170 | 1,600 | 5,200 | 2,110 | 1,480 | 6,k00 |*2,530 | *1,800 | 2,380 | 2,300
2,500 | 2,700 [ 2,130 [ 1,630 | 5,100 [ 2,890 | 1,430 | 6,760 | *2,300 | *1,740 | 2,460 | 2,340
2,k90 | 2,600 | 2,120 | 1,650 | 3,750 | 1,590 | 1,400 | 5,630 |*2,130 | *1,680 | 2,510 2,210
2,430 | 2,500 | 2,120 | 1,610 | 3,060 | 1,490 | 1,390 | ¥,380 |*1,980 | *1,600 | 2,kko| 2,230
2,420 | 2,h90 | 2,090 | 1,600 | 2,280 | 1,380 | 1,h20 |11,300 |*1,920 | #5;300 | 2,430 | 2,220
10| 2,370 | 2,650 | 2,090 | 1,570 | 2,060 | 1,310 | 1,860 | 7,410 |=*1,920 | %,800 | 2,410| 2,300

11 2,350 | 2,700 | 2,070 [ 1,590 | 1,960 | 1,290 | 1,600 | 6,510 [=*1,8k0 | *1,980 | 2,720 | 2,330
12 2,k60 | 2,620 | 2,0k0 [ 1,560 | 1,860 | 1,250 | ‘1,830 | 7,690 |*1,780 | *1,760 | 2,940 [ 2,190
18| 2,5%0 | 2,580 | 1,980 | 1,520 5;750 | 1,230 | 2,140 | 6,540 | *1,800 | *1,830 | 4,310 | 2,030
14| 2,480 | 2,520 | 1,060 [ 1,520 5,830 | 1,230 | 2,680 | k370 [#1,710 | *1,820 | 3,760 | 2,000
15 2,520 | 2,460 | 1,910 [ 1,530 | 3,370 | 1,230 | 4,580 | 3,580 |*1,790 | %1,790 | #2,630 | 2,010
16| 2,540 ] 2,380 | 1,880 | 1,530 2,k00 | 1,180 | 2,920 | 3,530 [#1,710 | *1,760 | *2,350 | 2,220
17| 2,430 2,360 | 1,830 | 1,430 2,340 | 1,170 | 3,380 | 5,140 | *1,650 | #1,850 | *2,2h0 | 2,120
18| 2,480 | 2,400 | 3,770 | 1,390 | 1,930 | 1,160 | 3,770 | 5,480 |*1,600 | *2,150 | *2,300 | 2,120
19| 2,380 | 2,460 | 1,820 | 1,k60| 1,700 | 1,210 | 2,700 | k,700 | *1,0k0 [ *2,210 | *2,380 | 2,090
20| 2,460 | 2,640 1,810 1,460 | 1,590 1,400 2,060 | 6,410 | *2,360 2,360 | ¥2,34%0 | 2,010

21| 2,520 | 2,7h0 1,990 1,430 | 1,540 1,430 1,810 | 6,760 | *2,030 2,370 | *2,2k0 | 1,9%0
22| 2,510 2,kko 1,990 1,360 | 1,500 1,460 2,680 | 7,470 | *1,950 2,370 | *2,160| 1,920
23| 2,hg0 | 2,420 1,930 1,330 | 1,470 1,370 2,640 | 9,100 | *2,2ko 2,350 | *2,120| 1,960
24| 2,380 | 2,500 2,3h0 1,310 | 1,390 2,470 2,760 | 8,400 2,720 2,k20 | *2,160| 2,150
25| 2,460 2,510 2,160 1,300 | 1,3k0 2,960 | 2,250 | 7,420 | 2,760 | 2,660 | *2,550| 2,210
28| 2,k20 [ 2,k00 2,100 1,300 [ 1,310 2,550 1,900 [ 6,320 [*2,360 | %5,160 | *2,580 | 2,220
27| 2,450 | 2,380 2,210 1,310 | 1,340 1,900 1,730 | 5,520 | *2,110 | *3,380 | *2,390| 2,130
28| 2,460 | 2,240 | 2,430 1,0 1,k50 1,680 1,610 | 4,800 | 2,580 | *2,850 [ *2,220| 2,080

- 0 - (5 - L]

29| 2,400 2,40 [ 1,750 1,350 | 1,580 | 1,570 [ k450 | 3,660 | *2,660 | *2,240| 2,240
30| 2,53 2,210 | 1,470] 1,330 [ 1,800 | 1,530 | 3,570 |*2,1k0 | #2,5h0 | *2,260 | 2,220
81| 2,630 1,590 1,280 | 1,850 | 3,690 *2, o 2,260
Suml 1,090 45,720 0 2
76,350 00 g seo TR0 n g 53990 o g 172,510 68,180 *75,630 75,530 67,670
Month ‘Extreme Gage Extreme Second Feet — 1939 Average Acre Feet
ontl ¢
Feet — 1939 High Low |2 I ot Period 19241939
High Low | Day Day 1939 1939 Normal Maximum | Minimum/
Jan. | *1.11 65 | 3] * 2,84 2| 2,200| 2,k60| 151,000 | 175,486 3k 000 | 111,000
Feb. 1.20 .6k 4 3,000 28 2,120 | 2,540 1h1,000 146,530 229,970 96,200
Mar. 2.06 28 2k 4,130 18 1,660 | 2,080 128,000 146,722 22k,670 9k, 700
Apr. 72 -.07 | 28 2,250 | 27| 1,150| 1,520 90,700 | 130,915 196,000 | 83,300
May 5.06 -k [ 13 11,900 | 31| 1,130| 2,320| 143,000 | 209,441 | * 700,000 | 68,200
June 3.36 -.19 3 7,310 | 18 1,030| 1,800 | lo7,000| 213,752 70k,000 | 107,000
July 3.28 - | 15 7,200 9| 1,230 2,180 | 13k,000| 251,276 [*1,228,000 | 97,800
Aug, 5.92 .06 9 1k,900 2 1,480 5,560 | , 342,000 288,773 865,000 | 124,000
Sept. 2.90 .03 | 28 6,380 18 1,480| 2,870 | *135,000 [ 603,879 | 2,75%,5%0 | 72,600
Oct. | #5.84 *.15 9| *1k,600 7| *1,580| *2,kko | *150,000 | 366,498 [ 1,409,020 | 210,000
Nov. 2.46 *.47 | 13 5,70 [ 23| =*2,020 | *2,520 | *150,000 |. 180,357 376,150 | 108,000
Dec, .86 25 2 2,620 | 21| 1,800| 2,180 : 134,000 | 170,196 295,180 | 108,000
Yoarly] 5.92 -.19 14,500 1,030 | 2,450 1,805,700 | 2,883,825 | 6,041,720 [16%9,000

* Partly Estimated.
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ARROYO LAS VACAS NEAR VILLA ACUNA, COAHUILA

DESCRIPTION: Beglnning September 7, 1939, water-stage recorder and cable with sit down cable car located 1.5
miles upatream from Villa Acufia, Coshuila, and 1.8 miles upstream from the confluence with the Rio Grande
Just sbove Del Rio-Villa Acufie internationsl bridge and 675.6 river miles below the Americsn Dem at E1
Peso, Texas. Low stage measurements by wading, hlsh atage flows from cable or estimated by extending the
rating curve. Zero of the gege is 88k.15 feet, United States Comst and Geodetic Survey ses level datum.
Prior to September 7, 1939 a staff gage at the same location end on the game dstum was used.

RECORDS: Baged upon 38 meter measuremsnts during the yesr. Computations by shifting channel msthoda. 1939
records good. Records aveilsble: Occagional estimates from June, 1935, to March 20, 1939, after which
the present record extends to December 31, 1939.

REMARKS: This gaging station began operating Merch 20, 1938. The flow of this spring-fed stream was grestly
modified by irrigation diversions.

PREVIOUS EXTREME FLOWS: The highest previous recorded flow was on July 23, 1938, when a flow of 16,100 se-
cond feet was recorded with n gage helght of 6.56 feet. The lowest flow was O.7 second foot during sev-
eral daya in November 1938.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan, Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 2.5 2.k 3.5 1.% 3.2 1.8 1.8 1.1 2.8 2.1 3.9 3.9
2| 25 2.5 3.2 1.8 3.5 1.8 1.8 1.1 2.8 2.5 3.9 3.2
8 2.5 2.4 2.8 2.1 3.2 1.8 1.8 1.1 2.5 2.8 3.9 3.2
4| 25 2.5 2.5 2.1 3.2 2.1 1.8 1.1 2.5 2.8 3.9 2.1
5 2.5 2.4 2.1 2.1 3.2 2.1 1.8 |1,200 2.5 2.8 3.5.| 1.8
8l =25 2.5 1.8 2.1 3.2 2.1 1.8 5.6 2.1 3.2 3.9 1.8
7 2.5 2.4 1.8 2.1 2.8 2,1 1.8 7.4 2.1 3.2 3.9 1.8
8| =25 2.5 1.8 2.1 2.8 2.1 1.8 2.8 2.1 3.2 2.8 2,1
] 2.5 2.4 2.1 2.1 2.8 2.1 1.8 1.8 1.8 2.5 2.8 2,1
10| 2.5 2.5 2.1 2.5 2.8 2.1 1.8 1.4 1.8 2.8 2.8 2.1
11 2.5 2.5 2.1 2.5 2.8 2.1 1.8 38.5 1.8 2.5 k.6 1.8
12] 2.5 2.k 2.1 2.5 2.8 2.1 1.8 90.8 | 57.2 3.9 3.5 2.1
13| 2.5 2.5 2.1 2.1 | 163 2.1 183 7.8 16.2 6.0 3.5 1.8
1u| 2.5 2.1 2.1 2.1 3.3 2,1 37.b 7.4 2.8 4.6 2.5 1.8
15 2.5 2.5 2.1 2.1 3.2 2.1 2.1 6.7 1.8 k.6 3.5 1.8
16 2.5 2.5 2.1 2.1 3.2 2.1 2.5 6.4 9.2 6.0 3.5 1.8
17 2.5 2.5 2.1 2.1 3.2 2.1 2.8 6.4 2.8 5.3 4.6 1.8
18] 2.5 2.5 2.1 2.1 3.2 2.1 2.8 6.4 2.1 5.3 3.5 2.1
19 2.5 2.5 2.1 2.5 3.2 2.1 2.8 5.3 2,1 kg 3.5 1.8
20| 2.5 2.5 3.2 2.5 2.8 2.1 2.5 4.9 2.1 b.9 3.5 1.8
21| 2.5 2.5 3.9 2.5 2.8 2.1 2.5 4.9 2.1 k.9 3.5 1.8
22 2.7 2.5 2.8 2.8 2.8 2.1 2.1 4.9 2.1 k.6 4.2 2.1
28 2.8 2.5 25 2.8 2.8 1.8 2.1 4.6 1.8 k.6 k.2 2.1
24| 2.8 2.5 7.4 2.8 2.8 1.8 2.1 ¥.6 1.8 4.6 3.2 2.1
25| 2.8 2.5 | 685. 3.2 2.5 1.8 1.8 3.5 1.8 4.6 3.2 3.2
26| 2.8 2.5 2.8 3.2 2.1 1.8 1.8 3.5 1.§ .2 3.2 2.1
27| 2.8 2.5 2.5 3.2 2.1 1.8 1.8 3.2| 59.0 Y2 3.2 2.1
28 2.8 2.5 2.1 1k.5 2.1 1.8 1.4 2.2\ 206 3.5 3.2 2.1
29| 2.8 2.5 3.5 1.8 1.8 1.k 3.2 2.8 3.2 3.9 2.1
go| 2.8 2.8 3.2 1.8 1.8 1. 2.8 3.2 3.2 k.o 2.1
31 2.8 3.2 1.8 1.1 2.8 3.9 2.1
Sumi 69.3 847 59. 1,k45.2 121.4 66.6
80.k 763.3 246.8 i o77.0 ' > h03.1 107.7
Month Extreme Gage Extreme Second Feet — 1939 [Average Acre Feet
t
oM Feet — 1939 High P el Period  1938-1939
Higll Low Day Day 1939 1935 Ave_rage Maxi Mini
Jen. 1.02 1.02 | %23 2.8 [#1 2.5 2.6 159
Feb. 1.05 1.05 | %121 2.5 [$1 2.5 2.5 137
Mar., Y.99 1.05 25 5,120 L 1.8 2.6 1,510
Apr. 2.03 .52 | o8 103 1 1.h 2.8 168 ()2 1,040 168
Mey 3.28 .85 i3 a8 $20 1.8 8.0 koo 323 Loo 156
June 85 B85 [+ ) 2.1 |1 1.8 2.0 118 133 148 118
July 3.9h4 79 | 3| 1,870 31 1.1 8.9 549 b, ook 7,900 549
Aug. 6.59 .79 5] 16,500 i 1.1| k6.6 2,870 2,190 2,870 | 1,510
Sept.| L4.27 1.08 | 28| 2,630 %9 1.k 134 800 L&o 800 119
Oct . 1.12 92 | 13 6.7 11 2.1 3.9 2l 188 241 15k
Nov. 1.08 95 | 11 5.3 | 25 2.1 3.6 21k 160 21k 106
Dec . 1.08 .92 1 k.9 5 1.8 2.1 132 135 138 132
Yearlyl 6.59 .19 16,500 1.1 10.2 7,388

1 And other days.
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SAN FELIPE CREEK STATION NEAR DEL RIO, TEXAS

TESCRIPTION: Water-stage recorder at Silos farm rosd bridge 1.75 miles south of Del Rio, Texes, 2 miles
above the confluence with the Rioc Grande and 4 miles below the Del Rio geging station on the Rio Grande.
This stream enters the Rio Grende 679.0 river miles below the American Dem at El Paso, Texas. Iow and
medium Tlow measurements by wading or from bridge. High flows by slope-area measurements. Zero of gage
ia 875.05 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon 14 meter measurements during the year. Computations by shifting charmel methods. 1939
recards good. Records availeble: September 1, 1931 to December 31, 1939.

REMARES: The flow of this spring-fed creek was greatly modified in 1939 by municipal diversions at Del Rio
of 1,020 mere feet and by irrigatlon diversiona above thia station.

PREVIOUS EXTREME FLOWS: The highest previous recorded flow wes on June 1%, 1935, when a flow of 45,000
second feet wes reached with a gage of 23.20 feet. With apring flov eliminated this storm flow corres-
ponda to 726 second feet per squere mile of water shed. The loweat flow was 2.2 second feet on. December
19, 1934. Backwater from the Rlo Grerde reaches this station whenever the Ric Grande stage at Del Rio
station gets above 14 feet or a flow of about 60,000 second feet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. .| Feb. | March | April | May June July Aug. | Sept. Oct. Nov. Dec.
1| *s6.9 85.5 1.1 .5 31.8 37.5 40.8 4.3 W7 k1.1 43.0 50.6
2| #56.9 86.6 | "u2.6 k0.6 31.8 78.1 38.5 33.5 k1.7 38.1 k3.0| 50.6
8| *56.9 86.6 4.0 k0.5 31.7 99.5 38.6 27.9( ho.9 36.5 k2.9 50.5
4| ¥93.2 85.5 40.1 h.3 h.0| 51.3 38.6 1,160 .7 35.7 43.9| *50.5
5| 91.7 3.7 40.0 41.2 33.9 51.3 37.1 86.5 40.9 35.0 h3.0| *51.3
8| o91.3 60.8 39.2 45.3 33,1 i5.9 33.3 61.0 ki.o 35.0 k3.9 *51.3
7| 90.9 51.6 L1.h 49.5 3h.7 .2 29.7 55.4 410 3.2 Lh.o| *52.2
8 $0.1 L6.6 k2 53.1| *34.6 3.5 27.7 60.9]| 0.3 35.7 Lo *s52.2
9| 89.3 8.6 42.0 48k *34.6 2.6 27.7 *71.0 39.5 Lo.4 YW.o| %52.1
10| 89.7 hy.h 42,6 WL *34.5 k0.0 27.0 | #59.2 38, hi.g9 LL.9| *53.0
11| ¢2.5 k7.4 41.8 48.3 *34,5 41.8 244 #50.9 38.7 *41.9 58.7| *51.0
12| *98.0 k7.5 4o b 4.2 | *3h4.L 41.0 26.4 [ #4g.2( Lo.3 | k1.9 50.7 50.1
18| *86.2 48.3 h2.3 49.0 |*1,8k0 37.8 26.5 51.1| 4.6 h1.2 k7] 51.0
14| *85.5 4.9 4.2 48.9 55.8 37.9 25.2 L4 %1.8 k0.5 50.6 o.2
15| *8k.8 43.3 42.2 k7.1 .0 36.3 22.7 0.1 37.2 28.9 48.8 18.3
16| *8k.0 -} 39.0 42.9 28.9 37.1 234 68.2 38.6 38.9 48.8 48.3
17| 83.3 45.0 39.0 k1.0 37.3] 36.4 21.5 40.8| 38.0 38.9 .71 50.1
18| 83.7 5.0 Yol 39.3 37.3 36.4 20.9 38.5 36.4 39.7 *48.7 50.1

19| 81.9 k5.0 2.6 36.9 .0l 37.2 21.6 39.3| #36.4 38.9 | #48.6] k9.2

20| *82.3 2 42.5 33.8 62.8 41.3 21.0 39.3| *37.2 39.7( *48.6| k9.2

21| #83.8 4.3 45.8 33.0 39.7 ho,2 22.3 ho.2| #37.2 | *39.7] 8.5 5.8

22| 8k.2 hiy.3 k.1 33.0 38.9 k2.3 21.7 30.4| *38.0 *39.8 *49.3 43,3

28| 8L4.6 k3.5 49.1 34k 374 k2.3 21.7 ko,2| *38.0 | *39.8| #s50.1 43,3

24| 83.9 ¥3.5 150 344 36.6 k2.3 24,9 *40.2| *38.7 %0.6 51,0 ko4

25| 8%.3 %0.6 54.3 33.6 35.8 k2.4 29,7 «40.2| *#38.7 gk k. #51.8 66.8

26| 85.% k0.6 52.53 32.0 37 k2uk 33.2 | *uo.2| *39.6 [ 122 *52.8] 59.3

27| 89.9 40.6 50.4 32.0 37.5 41.6 3h.8 | *#40.2| *45.7 k72| 52,7 66.2

28| 95.7 40,5 %6.9 33.0 36.7 41.6 31.2 | *40.2| *103 ka5 | %517 66.2

29| 90.0 k7.8 31.2 36.7 ho.7 27.1 bo.2 Lo.b L5.6 50.7 67.3

80| 85.5 7.7 30.% 36.7 3.4 31.3 .7 Lo.4 kz.9 52.6 66.2

81| 85.5 45, 37.5 34.9 k0.9 k3.9 67.3

Sum 1,463.6 1,212.2 1,338.2 2,559.1 1,376.5 *#1,644.9
*2,621.9 1,467.8 *2,983.6 885.4 *1,254.3 *1,450.7

Month Extreme Gage Extreme Second Feet — 1939 [Average Acre Feet
onth | Feer — 1939 High Pl I Period 19321939

High Low [ Day Day 1939 1939 Averag Maxh Nini
Jan. 1.79 1.16 | 12 125 1| 56.9°| 84.6 | *5,200 &,520 - 7,070 934
Feb. 1.45 .92 2 87.7 27 38.2 | 52.3 2,900 3,156 5,490 487
Mar. 6.35 .92 2k 1,530 16 37.4 47.3 2,910 2,951 4,190 1,560
Apr. 1.38 .87 28 5.7 30 29.7 0.k 2,400 2,890 #6,120 566
May 13.23 .88 | 13| 8,0%0 3 30.3 | 96.2 | *5,920 k091 6,700 2,310
June 3.50 Ok 2 458 2] 3k5 | W6 2,650 8,518 *l¢7,900 1,510
July 1.0% W71 1 3.y | 19| 20.3 | 28.6 1,760 3,318 *5,350 1,550
Aug. | 13.94 ST k| 9,kko k 22.8 | 82.6 5,080 3,558 5,590 1,280
Sept.. 4.66 .92 27 79k 15 35.6 41.8 | *2,490 5,594 19,100 2,070
Oct.. h.27 .87 25 672 7 32.1 bl b 2,730 3,612 6,320 1,710
Nov- 1.42 .99 11 8.7 N L1k 8.4 | *2,880 3,306 5,560 526
Dec. 1.57 1.00 | 25 98.1 | 21 4.7 | 53.1 | *3,260 3,507 5,820 4o6
Yearlyl 13.9% ST 9,kk0 20.3 55.5 40,180 kg, 02k 98,137 22,202

* Partly Eptimated.
@ The average, maximm, and minimum discharges for September, October, November, and December are for
the period 1931 to 1939.
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PINTO CREEK STATION NEAR DEL RIO, TEXAS

DESCRIPTICN: Water-stage recorder, cable with sit down csble car equipped farr winch and heavy weights, and
concrete control dam, 500 feet ebove Del Rio-Easgle Pass highway end 5.5 miles above confluence with the
Rio Grende. This creek emters the Rio Grande 637.1 river miles below the Americen Dam at El Paso, Texas.
Zero of gage is 854.61 feet sbove mean sea level, United States Coast and Geodstic Swrvey detum. Also. s
series of pipe geges (high stage indiceting gagess 750 feet upstream from the gage well.

RECORDS:  Based upon 17 meter measurementa during the yeer and ateble rating curve. 1939 records good.
Records available: November 1928 to December 1939. .

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

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

was 21,08 feet and the extreme flow 5,650 second feet. This corresponds to & flood flow of 239 second
feet per squere mile of water shed. . This spring-fed creek is often dry.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | ‘March | April | May June July Aug. Sept. Oct. Nov. Dec.
1 8.1 5.5 5.2 k.5 3.0 ] *1.5 0 [ 3} * 1.0 1.3 4.0
2 7.9 5.6 5.1 b1 2.4 [ 202 |- 0o ) o] 5 1.k 3.8
8 7.7 5.6 5.0 3.8 1.9 70.4 0 o ¢} 0 1.3 3.8
4 7.5 5.6 5.0 3.6 1.6 i1.9 0 324 0 0 1.h 3.8
5 7.1 5.7 4.8 3.3 1.4k 6.0 0 19.3 o) 0 1.k 3.7
8 6.8 6.0 k.5 3.1 1.k 4.0 0 135 0 0 1.5 3.7
7 7.0 6.0 k.5 3.6 1.4 3.5 0 7.6 0 0 1.7 3.6
8 7.6 6.0 4.6 k.0 1.% 3.1 o] 2.8 0 o] 1.9 3.7
[ 7.4 6.2 b7 3.6 | * .5 2.5 0 99.6 0 38.7 1.9 3.6

10 7.0 5.8 b7 34| x 5 1.7 [ 6.1 0 1.6 2.0 3.8
11 7.4 5.8 by 3.6 * .5 1.0 0 9.7 0 6.1 [N 3.8
12| 11.5 5.8 b.h 3.3 | * .5 5 4} 6.0 [s} 3.4 L.y 3.7
18 8.4 5.9 k.0 3.3 | 648 * .5 16.9 3.7 o 2.7 3.0 3.7
14 7.7 5.9 3.8 3.6 9.7 | * 5 3.6 2.7 0 2.5 3.2 3.6
15 7.5 5.6 3.8 3.6 264 | * 5 1.4 2.1 0. 2.4 3.2 3.6

18 7.1 5.9 3.5 3.2 0.7 * .3 .5 1:6 [ 2.3 3.1 3.6

17 6.8 6.1 3.5 2.8 7.8 o * .3 1.2 4 2.1 3.5 3.8

18 6.5 5.6 3.7 2.5 6.6 0 o} 1.0 0 2.0 3.6 3.8

19 6.1 5.8 3.9 2.k 5.5 0 0 1.3 o 2.0 3. 3.6

20 6.1 5.8 3.8 2.3 4.5 3} 0 4.9 0 1.9 3.0 3.5

21 5.8 5.3 k.0 2.1 .0 0 0 2.0 0 1.9 3.5 3.6

22 5.8 5.5 3.9 1.8 3.4 o] o) 1.0 0 1.8 3.5 3.9

28 5.8 5.6 3.4 1.0 2.7 0 0 .7 0 1.8 3.8 k.3

24 5.6 6.0 | 219 3 2.0 o) o] .5 [¢] 1.7 3.7 3.9

25 5.k 6.0| 36. .1 1.8 0 0 * .6 0 2.1 3.9 7.9

26 5.6 5.8 [ 1L.0 A % 5 0 0 * .5 0 3.5 3.9 6.5

27 6.1 5.7 7.1 1 * .5 o] (o] * 4 0 * 2.3 3.8 5.5

28 5.9 5.2 5.7 21.0 | * 5 0 0 * 3| 50.6| * 2.1 3,8 5.5

29 5.6 k.9 1| * 5 0 0 * 2 3.9 1.7 4.3 5.6

30 5.3 k.7 2.8 | * 5 [ ¢} * 1 2.9 1.6 4.5 5.6

81 5.3 .8 2.9 0 0 1.4 5.4

Sum 161.3 101.6 309.9 694 . 10k.1 131.

211.4 391.5 836.0 22.7 o9 57.4 90.4 1.9

Month Extreme Gage Extreme Second Feet — 1939  [Average Acre Feet .

t
oMth | Feet — 1939 High Low |ognd Mron ® Period  1924-1939
High Low Day Day 1939 1939 Normal Maxi Mini

Jen., 3.52 3.25 | 12 12.3 | 25 5.2 6.8 419 610 2,110 0
Feb. 3.33 319 9 6.7 | 28 5.1 5.8 320 520 1,860 8.3
Mar. 6.18 3.09 | 24 3,170 $16 3.4 12.6 T 43 2,500 4.3
Apr. L5k 2.30 | 28 282 %25 L} 3.0 202 ok6 3,600 43.0
May 6.36 13 1,540 $9 :5 27.0 1,660 2,934 20,500 28.0
Juns 7.86 2 2,820 |[$27 0 10.3 615 © 3,257 30,000 [}
July k.26 13| 120 |31 o} .7 k.0 3,837 30,000 o]
Aug. 7.21 4 2,180 [+1 0 22.4 1,380 k,822 18,700 [+
Sept.| 4.75 28 502 [t1 0 1.9 11k 2,859 17,300 o
Oct. 4.69 9 k31 33 0 3.h 206 1,195 I ;000 0
Nov. 3.33 2,17 | 11 6.6 %1 1.3 3.0 179 573 2,150 0
Dec., 3.50 3,19 | 25 9.1 | 21 3.3 4.3 262 685 2,180 0

Year. 7.86 3,170 0 8.5 6,179 22,305 76,259.3| 2,651 .%

® Egtimated. - % Partly Estimated. ¥ And other days.

© The annual figures only (partly estimated) ere for the period 192%-1939. The monthly figures are
for the perlod 1929-1939, except December which 1g for the period 1928 to 1939.
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RIO SAN DIEGO STATION AT JIMENEZ, COAHUILA

‘DESCRTPTION: Water-stage recorder and cable with sit down cable car. Ma.aohry Cipoletti weir control for

messuring discharges up to 700 second feet. The station 1s located 4.k miles west of Jimenez, Coshila,
and five miles above the confluence with tne Rio Grande. This atream enters the Ric Grande 702.2 river
miles below the American Dam at El Paso, Texams. Zero of the gage im 828.90 feet above United Statea Coast
and Geodetic Survey mean mea level datum.

RECORDS: Baged upon 5 meter measuremsnts and the weir dlmcharge table. Records for 1935 good. Records
avelleble: 192k to 1939.

REMARRS: This station was constructed by the Mexican Section of the Commiseion and completed in November,
1932, In December, 1538 the former double welr was changed toa single welr and the welr crest was raised
The capacity of the new welr ia 700 second feet. Trom 192k to 1932 there was a astaff-gage et Paso del
Salto, 3.1 miles upstream from the present station on which readings were mede by agents of the Dspartment
of Agriculture, Monterrey, N. L. The flow of this spring-fed atream is modified by two small etarage re-
servoirs, Sen Miguel and Centenario on the National Irrigation System No. 6 at San Carlos, Coshulla end
by irrigation of Dolores Haclenda Just above this station. One-fourth mile downstresm from this gaging
station water was diverted for the Jimenez Commnity.

PREVIOUS EXTREME FLOWS: From reporte by local inhebitanta, the water level in 1905 reached a height of
20.67 feet on the present gage scele, the discharge being unkmown. The lowest flow recorded was k.9 sec-
ond feet on November 26, 1937.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 52.3 h2.0 2.0 32.8| 16.2 52.3 16.2 16.2 24.0 b2.0 32.8] 32.8
2| Le.o k2.0 32.8 16.2 16.2 92.2 16.2 16.2 2h.0 32.8 32.8] 32.8
8| ke.o k2.0 32.8 16.2 k2 | 372 16.2 16.2 2h.0 32.8 32.8] 32.8
4| he.o 52.3 32.8 2k.0 0 129 16.2 |1,3k0 2.0 32.8 32.8] 32.8
5| 63.2 ho.o k2.0 32.8 0 63.2 16.2 245 24,0 2k.0 16.2 32.8
8| 100 42.0 ho.0 2k.7 0 52.3 16.2 159 2.0 32.8 16.2 2.8
7| 749 32.8 32.8 240 0 k2.0 16.2 143 2.0 32.8 2k.0] 32.8
8| T4 32.8 2.0 2.0 0 32.8 16.2 63.2 16.2 2k.0 32.8] 32.8
0| 63.2 32.8 16.2 32.8 0 2h0 | 16.2 159 16,2 k2.0 32.8] 32.8
10| 52.3 k2.0 32.8 32.8 0 32.8 9.9 h2.0 16.2 32.8 32.8 32.8
111 32.8 k2.0 24.0 32.8 0 32.8 9.9 32.4 16.2 2k .0 32.8] 32.8
12| 32.8 k2.0 32.8 32.8 0 3.9 16.2 32.8 87.2 2k.0 32.8] 32.8
18| 52.3 2.0 32.8 32.8 0 0 k2.0 16.2 87.2 32.8 32.8 32.8
4| 42.0 32.8 32.8 32.8 4.2 16.2 24.0 2.0 52.3 k2.0 32.8 32.8
15| k2.0 k2.0 k2.0 k2.0 9.9 16.2 2h.o 2k.0 ke.o k2.0 32.8 2.8
16| k2.0 k2.0 32.8 k2.0 16.2 16.2 24,0 2.0 k2.0 Ie.0 33.9 32.8
17| k.0 42,0 2k.0 32.8( 32.8 16.2 2k4.0 24.0 ho.0 k2.0 32.8] 32.8
18| Le.o 32.8 2k.0 2h.0 32.8 16.2 2.0 16.2 k2o | k.0 32.8] 32.8
19| k2.0 32.8 32.8 16.2 32.8 9.9 24,0 24,0 k2,0 k2.0 32.8] 32.8
20| 52.3 2.7 k2.9 k.o k.o 87.1 24.0 2h.0 k2.0 2.0 32.8 32.
21 42.0 52.3 5.3 k.2 a.7 32.8 33.8 2h.0 k2.0 ko9 2.0 32.8
22 ko0 22.8 k2.0 -} 32.8 2h.0 32.8 16.2 ko.o k2.0 42,0 32.8
28| ko.o 32.8 k2.0 o] Lke2,0 24,0 24.0 32.8 k2.0 k2.0 k2.0 32.8
24 2.0 32.8 k2.0 ¢} k2.0 16.2 16.2 52.3 k2.0 k2.0 42.0 2.8
25 32.8 52.3 32.8 0 32.8 9.9 16.2 52.3 k2.0 16.2 L42.0 32.8
28| 32.8 42.0 32.8 0 32.8 9.9 16.2 52.3 ha.7 16.2 42,0 3.1
27| 32.8 k2.0 32.8 0 32.8 9.9 16.2 52.3 k2.0 32.8 32.8 32.8
28| 32.8 k2.0 k2.0 0 32.8 16.2 16.2 k2.0l  32.8 k2.0 32.8] 32.8
29| 53.0 k2,0 0 32.8 16.2 16.2 2h.0f 32.8 k2.0 32.8] 32.8
30| Le.o ko.o 0 32.8 16.2 16.2 16.2 k2.0 42.0 24.0 h2.o
81| L2.o 42.0 87.2 16.2 16.2 42.0 k2.0
Sum| 1,124.8 61.1 1 . N
1,k65.2 7 1,077.8 > 650.8 +287.6 612.0 2,622.0 1,113.8 1,105.7 985.5 1,036.5
Month Extreme Gage Extreme Second Feet — 1939 |Avyerage Acre Feet
H
onth | Feer — 1939 High Low |50 |t Period  1933.1939 &
High Low Day Day 1939 1939 Average Maxi Mini
Jen. 2.99 2.79 6 100 $11 32.8 y7.3 2,010 10,281 36,430 2,910
Fab. 2.85 2.79 | 21 52,3 [¥ 7 32.8 1o.2 2,230 6,910 25,760 2,230
Mar., 2.85 2,72 | 21 52.3 9 16.2 3.8 2,140 6,376 21,500 2,140
Apr. 2.85 2.56 | 15 52.3  |$23 0 18.7 1,110 6,564 16,800 1,110
My 3,15 2.56 | 31 175 b 0 21.0 1,290 21,720 120,000 1,290
June L.46 2.56 | 3 1,340 13 0 42,9 2,550 14,070 62,200 1,420
July 2.92 2.69 | 13 4.5 |$10 9.9 19.7 1,210 9,493 21,500 1,210
Aug. 6.50 2,72 L |+ 8,620 $1 16.2 91.0 5,600 8,973 20,000 2,020
Sept.| 3.67 2.72 | 12 509 t 8 16.2 37.1 2,210 15,121 64,500 2,210
Oct. 2.89 2,72 9 63.2 |¥25 16.2 35.7 2,190 25,742 146,640 1,950
Nov. 2.82 2.72 |$21 k2o |¥5 16.2 33.0 1,960 1k,596 68,250 1,960
Dec. 2.82 2.79 [$30 2.0 |¥1 32.8 334 2,060 10,669 45,160 2,060
Year 6.50 2.56 * 8,620 0 37.9| 27,460 150,515 381,320 | 27,460

& The Average, Maximm, and Minimumm Discharges for October, November, and December eve for the
period 1932 to 193G.
* Partly Estimated. - ¥ And other days.
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RIO SAN RODRIGO STATION NEAR EL MORAL, COAHUILA

TESCRIPTION: Water-stage recorder and cable with sit down cable car, and masonry control weir located 10.6
miles west of the town of El Moral, Comhuila, 19.3 miles northwest from Pledras Negras end 11.2 miles
above the confluence with the Rio Grande. This stream enters the Rlo Grande 71k.3 river miles below the
American Dem at El1 Peso, Texas. In December, 1938 the gage was moved 3,300 feet downstream and its zero
wag set at 873.85 feet above sea level, United States Comst and Geodetlc Survey datum.

RECORDS: Based upon 1 meter measurement end welr discharge tebles. 1939 records good. Records availeble:
1922 to 1939.

REMARKS: From 1922 to 1932 there were made delly 3 staff-gege readinge et this station, on the same gage
thet was used at this statlon prior to December, 1938. This station was constructed by the Mexican Sec-
tion of the Commission and completed in October 1932, at a point 1,640 feet upstream from Pasc de las
Mules. Meter memsurementa began August 4, 1932. The automatic water-stage record begen November 8, the
seame year. The flow of this spring-fed river was modified by irrigation diversions sbove and below this
astation.

PREVIOUS EXTREME FLOWS: The greatest recorded flow was on September 7, 1032, when the extreme gege height
was 16.08 feet end the extreme flow 81,200 second feet. The lowest recorded flow since January, 1932,
occuxred in August 1937, and in May, June end July 1938, when the river was dry for several days.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 20.5 | 16.2 8.1 k.9 8.1 8.1 0 0 8.1 0 8.1 8.1
2| 162 | 16.2 8.1 L. 12.0 %.9 0 0 8.1 [5} 8.1 8.1
8| -16.2 | 16.2 8.1 L.g 12.0 2.1 0 0 12.0 s} 8.1 8.1
4| 162 | 16.2 8.1 k.9 16.2 0 0 0 12.0 ‘0 8.1 L.9
5 16.2 16.2 8.1 8.1 16.2 0 0 0 16.2 0 8.1 4.9
8 16.2 | 16.2 8.1 8.1 16.2 0 0 0 16.2 0 8.1 2.1
7| 205 12.0 8.1 8.1 16.2 0 0 0 16.2 o) 8.1 2.1
8 16.2 8.1 12.0 8.1 16.2 0 0 0 21.2 o} 8.1 0
9 16.2 8.1 8.1 8.1 16.2 0 o] 13.% 21.2 0 8.1 0
10| 16.2 8.1 8.1 8.1 16.2 0 0 8.1 16.2 16.2 8.1 0
11| 20.5 8.1 8.1 8.1 16.2 0 ) k.9 0 50.1 ) 0
12 20.5 8.1 8.1 8.1 16.2 o) 0 k.9 2.1 57.2 k.9 0
18| 16.2 8.1 8.1 8.1 | 311 o} 0 49| 96.1 50.1 k.9 0
14| 16.2 8.1 8.1 k.9 50.1 0 0 2.1 643 57.2 k.9 0
15| 16.2 8.1 8.1 2.1 12.0 0 0 2.1 64.3 57.2 8.1 o
18| 16.2 8.1 8.1 2,1 4.9 0 0 2.1 6k.3 314 | 1200 0
17| 16.2 8.1 8.1 2.1 2.1 0 0 9.5 | 79.5 8.1 | 12.0 0
18 16.2 8.1 12.0 2.1 2.1 0 0 8.1 7.7 8.1 [ 12.0 0
19 16.2 8.1 12.0 2.1 2.1 0 0 k.9 6h.3 8.1 12.0 0
20| 16.2 8.1 12.0 2.1 2.1 0 o 2.2 [ s0.1 8.1 [ 12.0 3}
21 16.2 8.1 12.0 k.9 k.9 3] [ 2.1 3.8 8.1 12.0 [
22 20.5 8.1 8.1 8.1 8.1 o) [ 2.1 37.4 4.9 8.1 o)
28| 16.2 8.1 12.0 8.1 8.1 0 0 21| 31.% 49 | 12.0 0.
24 16.2 8.1 12.0 8.1 8.1 0 0 0 26.1 4.9 8.1 0
25| 16.2 8.1 8.1 | 12.0 8.1 o 0 0 21.2 4.9 8.1 0
26 16.2 8.1 8.1 8.1 12.0 0 0 0 16.2 8.1 8.1 2.1
27| 20.5 8.1 8.1 8.1 12.0 0 0 0 12.0 8.1 8.1 8.1
28| 16.2 8.1 8.1 8.1 12.0 o 0 k.9 8.1 2.0 | 12.0 k.9
20 16.2 12.0 8.1 12.0 o 0 k.9 k.9 8.1 12.0 k.9
80 16.2 12,0 8.1 12.0 0 0 8.1 2.1 8.1 | 12.0 b9
81 16.2 12.0 L.9 0 8.1 8.1 2.1
Sum| 279. . y .
528 79-3 290.1 1817 666.5 .1 0 9.4 907.3 432.0 269 .2 853
Month Extreme Gage Extreme Second Feet — 1939  |Average Acre Feet
o
Feet — 1939 High Low e ot Period  1932-1939
High | Low Day Day 1939 1939 Averag, Maxi Mini
Jan. .20 6 (%1 20.5 |¥ 2 16.2 17.0[ 1,050 k4,321 14,850 | 1,050
Feb, ©.16 0 [$1 16.2 (¥ 8 8.1 10.0 55k 3,006 11,580 55k
Mar. .13 07 |$8 2.0 | b k.9 9.4 575 2,937 9,900 575
Apr. 13 0 25 12.0 | 25 0 6.4 380 2,472 6,870 380
May 2.20 0 13 | * 1,110 17 0 21.5| 1,320 7,656 42,300 57.5
June .10 0 1 8.1 [+ & 0 5 30 6,486 37,600 30
July | o 0 $1 o %1 0 0 0 b, u77 12,200 0
Aug. .52 0 9 87.6 [+ 1 0 3.2 197 2,735 6,770 39.3
Sept. 85 0 12 184 11 0 30.2| 1,800 35,871 [* 253,960 71
gct. 46 [ glg 1.7 i 1 E 15.9 851 13,343 81,360 815
ov. 13 07 | 12.0 [$11 . .0 ,590 2l 450 1
Dec. 13 0 1 12.0 (8 [ ? 2.1 ?%o 2,;28 19,020 ?20
Year 2.20 0 * 1,110 0 10.3 7,427 93,442 1k, 310 7,427

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

DESCRIPTION: Water-stage recorder and cable with stand up ceble car and winch located .5 mile above the
international highway bridge between Eagle Pess, Texas and Pledrms Negres, Coshuila, and T733.4 river
miles below the Americen Dam at El Pago, Texas. Zero of gage is 682.91 feet sbove mean sea level, United
States Coast and Geodstic Survey datum.

RECORDS: Besed upon 96 mester measurements,B83 by the Mexican and 13 by the United States Section during the
yoar. Computations by shifting channel methods. 1939 records good. Records availsble: May 1900 to
April 1916; November 1923 to December 1353%9.

REMARES: The river flow 1s greatly modified at this astation by many irrigation diversiona and by lerge re-
Bervolrs in the Unlted States and Mexico. On April 10, 1939 the operation and maintemance of this ata-
tion was turned over fram the Unlted States Sectlon to the Mexicem Section of the Commission.

PREVIOUS EXTREME FLOWS: The greatest recorded flow wes on September 2, 1932, when the extreme gage height
was 19.00 feet, dlscharge 569,000 second feet. (See Speciel Flood Report 1932 by United States Section of
this Commission.) The lowest flow ever recorded was on Auvgust 19, 1937 when the extreme gage height was
2.22 feet and the extrems flow 632 second feet. Numerous records of extremes may be found in previous
Water Bulletina.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April | May June July Aug. | Sept. Oct. Nov. Dec.
11 2,580 | 2,720 | 2,360 | 2,090 | L1510 1,770 [ 1,970 [ 1,590 3,780 | 2,060 | 2,640 | 2,430
2| 2,430 | 2,510 | 2,280 | 21,950 | 1,230 1,770 | 2,840 | 1,900 3,500 | 2,060 | 2,610 | 2,280
8| 2,390 | 2,530 | 2,280 | 1,860 | 1,280 3,220 | 2,300 | 1,670| 3,300 | 1,960 | 2,700 | 2,480
4| 2,650 | 2,650 | 2,370 | 1,730 | 1,k70| 6,720 | 1,770 | 2,150| 3,0k0 | 1,860 | 2,670 | 2,560
5| 2,550 | 2,830 2,330 1,700 2,660 | 3,080 1,590 | 14,900| 2,850 1,860 | 2,600 2,480
8] 2,550 | 2,8% | 2,310 | 1,660} 5,620| 2,380 | 1,480 | g,010[ 2,670 | 1,770 | 2,460 [ 2,330
7! 2,500 | 2,720 | 2,290 | 1,620 | L,560| 2,130 | 1,0 | 7,520| 2,390 | 1,670 | 2,560 | 2,360
8| 2,6k0 | 2,540 2,200 1,670 | 3,710| 1,800 1,40 | 5,860 2,170 1,630 | 2,550 2,300
9| 2,580 | 2,ke0 | 2,160 | 1,630 | 3,050 1,570 | 1,400 | 7,980 2,010 [ 1,880 | 2,460 | 2,250
0] 2,560 | 2,390 | 2,110 | 1,640 | 2,270| 1,500 | 1,k00 | 12,300 1,9%0 | 10,500 | 2,430 | 2,250
11| 2,510 | 2,590 | 2,110 | 1,630 | 1,900 1,380 [ 1,900 | &,960| 1,880 [ 4,100 [ 2,630 | 2,240
12 2,690 | 2,670 | 2,090 | 1,580 | 1,7%0| 1,350 | 1,880 | 8,790| 1,820 | 2,360 | 2,990 | 2,370
18| 2,740 | 2,650 | 2,060 | 1,580 | =2,500( 1,320 | 2,860 | 8,090| 2,100 | 2,110 | 3,020 | 2,210
14| 2,720 | 2,640 2,010 1,530 | 11,800| 1,250 2,560 6,460 | 1,800 | 2,040| k,980 2,050

15| 2,630 | 2,550 | 1,910 | 1,530 | 5,620| 1,260 | 3,720 | 4,590| 1,780 | 2,030 | 3,600 | 2,060
18] 2,690 | 2,480 1,870 1,540 3,300] 1,280 3,460 [ 3,920 1,820 2,030 | 2,860 2,020
17| 2,640 | 2,410 | 1,840 | I,k90| 2,k90| 1,250 | 2,970 | 3,810| 1,850 | 1,940 | 2,680 | 2,260
18| 2,480 | 2,400 | 1,810 | 1,k60| 2,390] 1,230 [ 3,670 | 5,8%0( 1,590 | 1,960 | 2,540 | 2,210
19| 2,520 | 2,520 | 2,770 | 1,480 | 1,930 1,270 [ 3,180 5,050 1,490 | 2,210 | 2,520 | 2,200
20| 2,k20 | 2,570 1,820 Lo | 1,710| 1,490 2,650 L,3h0| 1,820 2,270 | 2,550 2,070

211 2,53 | 2,770 { 1,860 | 1,k10| 1,680( 1,600 | 2,220 7,800 2,160 | 2,500 | 2,580 | 2,010
22| 2,530 | 2,900 | 2,080 | 1,360 ] 1,580| 1,610 | 2,080 | 6,040| 1,940 | 2,560 | 2,380 | 1,940
28| 2,640 [ 2,590 | 2,080 | 1,320 | 1,480 1,610 [ 2,820 5,260 1,850 | 2,620 2,290 | 1,930
24| 2,360 | 2,600 | 2,010 | 1,270 | 1,430 1,530 [ 2,580 | 9,530 2,110 [ 2,510 | 2,260 | 1,970
25] 2,380 | 2,720 | 2,910 1,290{ 1,460| 2,550 | 2,610 | 8,230| 2,570 | 2,530 | 2,300 | 2,2ko

26| 2,360 | 2,690 | 2,360 | 1,270 | 1,320| 3,000 | 2,160 | 7,200| 2,590 | L,830 | 2,570 | 2,320

27| 2,k | 2,720 | 2,380 | 1,260| 1,280| 2,750 | " 1,9%0 | 6,220| 2,140 | 3,880 | 2,610 | 2,240
28| 2,420 | 2,540 2,300 1,230 1,240 2,140 1,910 5,690| 2,180 3,k90 | 2,440 2,150
29| 2,470 2,500 | 1,560 | 1,320 1,770 | 1,730 | 4,870 3,530 | 2,840 | 2,450 [ 2,060
80| 2.410 2,500 1,650 1,210 1,640 1,640 | 4,270| 2,890 2,730 | 2,520 2,280
81| 2,410 2,270 1,400 1,600 [ 4,060 2,620 2,230
Sum| 120 46,430 59,210 191,890 83,210 68,780
78,510 e 61,230 3 78,140 % 69,760 91,%9 69,650 > 80,450 &
Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet
oM | Feet — 1939 . High Low oo Period  1924-1939
High Low Day Day 1939 1939 Normal Maxi Mini
Jen. 3.51 3.12| 13 3,000 | 25| 2,160 2,530 | 156,000 | 195,545 365,000 ( 116,000
Feb. 3.58 3.08] 5 3,080 | 17] 2,220| 2,610 | 145,000 | 159,256 254,250 | 99,200
Mar, ;.20 2,76 25 1o | 19 1,690 | 2,170 133,000 | 158,126 2h7, 4o | 95,900
Apr. 3.08 2,20 1 2,230 | 27 950 | 1,550 92,100 | 143,451 219,000 | 92,100
May 7.81 2.20| 1 18,800 30 1,020 | 2,520 155,000 252,684 869,000 T7,500(
June 4.6 2.17 L » 7,800 13 1,1k | 1,970 117,000 260,769 | 1,005,000 | 113,340
July 4.89 2.26] 15 6,920 8 1,320 | 2,250 138,000 274,606 | 1,255,000 | 125,000
Aug. 7.55 2.59( 10 15,700 4 1,40 [ 6,190 381,000 309,569 969,000 | 136,000
Sept.| %.59 2.9 29 5,650 | 19| 1,hk10| 2,320( 138,000 | 637,559 | 2,857,410 | 80,900
Oct. 7.64 2.53( 10 17,500 7| 1,b50| 2,680 165,000 | ¥17,29% | 1,603,480 [ 121,000
Nov. 4.59 3.05( 14 5,580 23 2,180 | 2,680 160,000 210,377 486,390 | 109,000
Dec ., 3.35 2.82( 11 2,710 | 22| 1,790 | 2,220 136,000 | 191,646 369,760 | 112,000
Yearly] 7.81 2,17 18,800 950 | 2,650 | 1,916,100 |3,210,882 | 6,668,460 |1,;798,000

o Estimated.




WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION 3

RIO ESCONDIDO STATION AT VILLA FUENTE, COAHUILA

DESCRIPTION: Water-stage recordsr and cable with ait down cable car, located 3.1 miles southwest of the
City of Piedras Negras, Coshulla on the outskirts of Villa de Fuente, 5 miles above the confluence with
the Rio Grands and 5.6 miles below the confluence of the Ric San Antonio. This &8tream enters the Rio
Grande 737.4 river miles below the American Dam at El Paso, Texas. Zero of gage is 717.78 feet above mean
sea level, United States Coast and Geodetlc Survey datum.

RECORDS: Based upon 54 meter measurements. Computations by shifting chennel methods. 1939 records fair.
Records aevailable: 1922 to 1939.

REMARES: Froam 1922 to 1932 there were mads dally 3 staff-gage readings 2,300 feet downstresm from the pre-
sent station. The elevetion of the zero of this old gage was 0.79 foot sbove the zero of the geage at the
present station, but the water surface ia practically level between the two geges. During November and
December 1938 a bridge under construction .6 mile downstream from this station modified the recorded dis-
charge. The flow of this spring-fed streem is modified by irrigation diversions in the drainage basins
of the San Antonlo and the Escondido.

PREVIOUS EXTREME FLOWS: The greatest recorded flow since January 1932 was May 1k, 1935, when the extreme

gage height was  17.06 feet and the extreme discherge was 17,700 second feet. The lowest recorded flow
occurred November L, 1934, when the extreme gage helght was J5 foot and extreme flow was .35 second foot.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April | May June July Aug. | Sept. Oct. | Nov. Dec.
1| 3.9 3.2 2.5 6.4 9.9 6.0 2.8 2.8 S 2.1 2.5 4.6 4.2
2| 3.9 3.2 2.5 L.2 7.8 k.2 2.8 2.8 1.7 2.5 4.6 4.2
8| *.6 3.9 2.5 3.9 k.9 3.9 2.8 3.5 1.7 2.5 4.2 4.6
4| 5.7 3.9 2.8 3.9 |e12 3.5 2.5 5.3 1.8 2.5 k.2 4.6
5| 2.4 3.9 3.9 3.9 57.6 3.5 2.5 6.0 2.1 2.8 b2 -]
6] 8.0 3.2 3.9 3.9 56.2 3.5 2.5 k.9 2.1 2.8 h.p 4.2
7| 5.2 2.8 3.5 b2 16.2 3.2 2.5 1.1 1.8 3.2 3.9 3.9
8| 10.2 3.5 L. 3.9 8.5 3.2 2.5 6.0 1.8 3.5 3.9 3.9
8| 8.8 2.8 k.2 3.9 8.8 3.2 2.5 35.0 6.7 2.4 3.9 3.9

10| 8.8 2.8 L.2 3.9 10.6 2.8 2.5 |135 20.1 | 607 3.9 3.5
11| 10.2 3.5 3.9 3.5 11.7 2.8 2.5 22.2 1.6 | 171 6.7 3.9
12| 15.2 3.5 5.3 3.5 15.2 2.5 3.5 10.2 3.9 28.3 6.0 3.9
13| 15.2 3.5 k.9 3.2 289 2.5 6.4 7.4 3.5 11.7 .2 3.9
14| 12.0 2.8 6.7 3.2 272 2.5 4,2 6.7 2.8 9.5 b2 k.2
15| 12.0 2.8 6.7 2.8 56.2 2.5 k.2 7.1 2.5 8.8 ko2 -]

18] 12.0 3.5 7.1 2.5 17.3 2.5 3.9 6.4 2.1 8.1 4.2 4.6

17| 9.9 3.5 8.8 2.5 10.9 2.5 3.5 6.7 2.5 7.4 4.2 4.6

18| 5.3 3.2 10.9 2.5 8.5 2.5 3.5 k.9 2.5 T4 3.9 4.3

18| k.2 3.2 9.2 2.5 7.4 | 593 3.5 6.0 2.5 5.7 3.9 3.9

20 3.5 3.2 9.5 2.1 6.0 166 3.5 4.6 2.5 6.0 3.9 6.7

21 4.2 3.2 7.8 2.1 k.2 33,2 3.5 k.9 2.5 6.7 3.9 7.1

22| 3.5 3.2 7.4 2.5 4.9 17.3 3.5 4.6 2.5 6.7 3.9 7.8

23| 3.5 3.2 b.6 2.1 4.9 12.0 3.2 3.9 2.5 6.7 3.9 7.4

24| 2.8 3.2 6.0 2.1 4.6 6.7 2.8 2.8 2.5 6.7 3.9 7.1

28 3.5 3.2 5.7 ‘2.1 3.9 4.9 2.8 2.8 2.1 5.7 2.9 8.8

28| 3.9 3.2 5.7 | 76.3 3.9 3.5 2.8 2.8 2.1 5.7 3.2 8.5

27| 3.9 2.5 5.3 | 18k 3.9 3.2 2.8 2.5 2.1 5.7 3.2 8.1

28| 3.9 2.k 6.0 | sh.b 3.2 3.2 2.5 2.1 2.1 5.7 3.5 6.7

20| 3.2 6.k | 22.2 3.2 3.2 2.5 2.5 2.1 5.7 3.5 6.4

36| 3.2 6.7 12.0 3.2 3.2 39.2 2.5 2.1 4.9 4.2 6.0

81| 3.2 7.0 16.6 6.4 2.5 4.9 9.9

Sum

229.8 90.0 176.2 430.2 1,145.2 906.7 136.6 331.5 9.9 982.7 1241 169.2
" Extreme Gage Extreme Second Feet — 1939 [Average Acre Feet
Month | Foer — 1939 High Low |oecond Period 19321939
High Low Day Day 1939 1939 Average Maxi Mini
Jen. | 1.90 1.57 6 21.9 | 24 2.8 7.k 456 I, 05% 15,990 456
Fob. 1.6k 1.54 i 4.6 | 19 2.1 3.2 179 2,304 9,950 179
Mar. [ 1.80 1.57 18 10.9 |#1 2.5 5.7 349 1,826 6,910 219
Apr. 5.68 1.8 26 780 |20 2.1 14.3 853 2,400 * 5,360 739
May 7.55 1.54 3 1,880 |28 3.2 [ 36.9 2,270 5,469 23,800 Lol
June | 8.37 1.48 | 19 2,310 [#12 2.5 [ 30.2 1,800 5,142 19,700 618
July | 433 1 | 30 364 9 2.1 bk 271 3,170 9,290 271
Aug. 3.71 1.51 | 10 246 28 1.8 | 10.7 658 1,330 4, o 174
sept.| 2.82 LA | 10 12 |2 1.7 3.1 186 3,764 14,340 186
Oct. | 6.96 1.48 | 10 1,410 1 2.1 | 31.7 1,950 6,705 39,790 117
Nov. | 1.9% 1.61 | 11 11.5 |%26 3.2 4.1 2l6 4,131 25,590 101
Dec. | 2.03 1.61 | 31 11.7.[ 10 3.5 5.5 336 4,075 20,720 336
Year 8.37 1.4k 2,310 17| 13.2 9,554 |8 45,168 | @ 126,090 | 8,350

¥ And other days. ® For period 1924 - 1939.



M WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT LAREDO STATION

DESCRTPTION: Water-stage recorder and ceble with sit down cable car. Cable and car loceted sbout 2.5 mileas
above the clties of Larsdo, Texas, end Nuevo Laredo, Tamaulipas. Water-stege recorder 1s attached to
north sbutment of railrosd bridge et Laredo, 863.9 river miles below the American Dem at E1 Paso,Texas.
Zero of gage at recorder is at elevation 351.50 feet. Zero of gage at the cable is elevation 353.15feet.
Al) gage elevations sre on United States Coast and Geodetic Survey sea level datum. For history of this
gage see previous Water Bulletins.

RECORDS: Based on 159 meter measuremsnts. Computations by shifting channel methods. 1939 records fair.
Records available: May 1900 to Merch 191l; from October 1922 to December 1939.

REMARES: The river flow et this stetion is modified by many irrigation diversions and by large reservoirs
in the United States and Mexico.

PREVIOUS EXTREME FLOWS: The greatest prevlous recorded flow wes on September 3, 1932, when the peak gage
reeding 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 Weter Bulletins.

CORRECTION: In the light of additional information it ia i'ound that the 193k record of this station needa

correction as follows: The mean daily dlsch for S 4 and 5 should be 12,000 and 11,200 sec-
ond feet respectively. The Septewber and anvmal totals should be 172,000, and 1,861+ 000 acre feet re-
#pectively.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

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

3,110 2,670 2,650 | 2,510| 1,k90 1,480 1,7%0| 1,510 4,340 3,300 | 2,760 2
2,720 | 2,790 | 2,550 2,330| 1,580 | 1,410 1,620| 1,940 | 3,780 2,k00| 2,660 | 2
2,680 2,800 2,70 2,140| 1,54 7,700 1,660| 1,710 3,490 2,150 | 2,590 2,
2,580 | 2,460 | 2,350| 1,9%0| 2,260 | 8,230 | 2,20 1,720 | 3,210 | 2,18 2,610 | 2,280
2,550 | 2,420 | 2,340| 1,780] 21,900 7,730 | 2,150| 1,720 | 3,0%0 | 2,070| 2,650 | 2,

2,740 2,900 2,400 1,810 9,290 3,850 1,760 | 14,500 2,830 1,960 2,650 | 2,470
2,680 | 3,180 | 2,350 1,730| 5,300 3,530 | 1,580| 8,160 | 2,5k0 1,880 | 2,610 | 2,410
2,650 | 2,860 | 2,310 1,670| 7,170 | 2,680 | 1,450 7,920 | 2,370 | 1,850| 2,590 | 2,h10
2,720 | 2,870 | 2,270 1,610| 5,050 | 2,020 | 1,320 5,0 | 2,290 | 1,820| 2,610 | 2,360
w| 2,730 | 2,690 | 2,220| 1,550| 3,530 | 1,9%0| 1,380 5,970 | 2,500 | 3,710 2,550 [ 2,240

11| 2,660 2,470 2,140 1,590 2,930 1,910 1,360 | 12,500 2,310 | 10,900| 2,530 | 2,190
12| 2,650 | 2,570 | 2,1%0| 1,580| 2,100 | 1,540 | 1,340( 7,060 | 2,200 5,k70| 2,720 | 2,150
18| 2,620 | 2,750 | 1,970 | 1,560 9,320 1,3h0 1,620| 6,960 | 2,360 | 3,190| 3,020 | 2,160
14| 2,750 2,730 | = 2,040 1,540 | 17,100 1,350 1,870 | 7,560 2,060 2,390 3,210 2,270
15| 2,750 | 2,610 1,990 | 1,540| 9,530 1,30 | 2,770| 6,850 | 2,100 | 2,080 k490 | 2,210

18| 2,720 2,620 1,970 1,500| 6,040 1,310 2,310| 4,870 1,960 1,980| 3,780 2,120
17| 2,720 | 2,650 | 1,930 | 1,k70| 4,660 1,270 | 3,600| 3,780 | 1,920 | 1,800| 3,100 | 2,090
18| 2,780 | 2,450 | 1,960 | 1,500 3,k20 1,200 | 3,250| 3,920 | 1,830 | 1,800| 2,770 | 2,00
19| 2,780 | 2,3k | 1,920 1,560| 2,610 1,230 | 2,810| 5,930 | 1,780 | 1,820| 2,570 | 2,220
20| 2,570 2,240 1,770 1,%60| 2,320 1,210 | 3,%00| 8,690 1,720 1,850 | 2,480 2,150
21| 2,570 | 2,390 | 1,770] 1,kkc] 2,080 | 1,290 3,170| 9,680 | 1,660 2,100 2,510 | 2,180
22| 2,570 2,430 1,860 1,450| 1,780 1,610 2,580 | 8,480 1,800 2,350| 2,600 2,100
28| 2,680 [ 2,790 | 1,990 | 1,430| 1,780 | 1,650 | 2,160 6,600 | 2,000 | 2,320| 2,430 | 2,080
24| 2,610 | 2,760 | 2,100| 1,370{ 1,610 | 1,600 | =2,010| 7,730 | 1,900 | 2,350| 2,290 | 2,060
25| 2,650 | 2,580 | 2,160 1,330( 6,600 [ 1,580 | 2,40| 9,180 | 1,810 2,390| 2,250 [ 2,130
26| 2,580 | 2,620 [ 2,120| 1,290| k&,520 | 1,530 [ 2,320| 8,190 | 2,080 2,390 2,280 | 2,270

271 2,720 | 2,670 | 2,950 | 3,670 2,230 2,230 | 2,450| 7,420 | 2,570| 2,570 2,520 | 2,430
28| 2,680 | 2,670 | 2,500 | 2,k20| 1,780 | 2,900 | 2;150| 7,8k0 | 2,5h0| 4,800| 2,570 | 2,460

L= - - -

20 2,750 2,320 1,530 1,370 2,650 1,890 | 6,360 2,190 L,590| 2,560 | 2,270
30| 2,610 2,360 | 1,k30| 1,620 [ 2,090 | 1,70| 6,250 | 2,130 | 3,080| 2,480 | 2,180
81| 2,6h0 2,540 2,060 1,620 4,520 2,680 2,090

Sum! 80 1,730 170 200,950 0 69,730

83,190 3,9 68,410 LT3 146,490 7317 65,800 »9 71,310 .’35 81,430 9,3
Extreme Gage Extreme Second Feet — 1939 |Average Acre Feet
Month | Eoot — 1939 High Low |2 [ ol Period  1924-1939
High Low Day Day 1939 1939 Normal Maxi Mini

Jan. 5.51 5.02 1 3,450 26 932 2,680 165,000 188,706 352,000 [ I1k,000)
Feb . 5.35 5.02| 6 3,250 5 | 2,220 2,640| 147,000| 153,814 237,380 | - 99,4004
Mar. 551 | k2| o7 3,510 21 | 1,720 2,210| 136,000 | 153,281 225,020 | 95,6808
Apr. 7.05 440 | 27 8,100 27.| 1,280 1,720| 103,000 | 152,152 101,000 95,640
May 11.48 Lo | 14 | 55,100 L | 1,130 I,730( 291,000 275,997 906,000 | 113,000
June 9.38 4.07 3 25,100 21 | 1,150 2,4ho 145,000 299,607 | 1,357,000 89,190
July 5.81 423 | 27 k630 9 | 1,250 2,120| 131,000 | 261,323| 1,250,000 | 128,770
Aug. 9.58 4.ko 6 | 21,400 1| 1,430 6,480 399,000 | 300,579 888,000 | 127,000}
Sept. 5.87 4.59 1 4,660 22 | 1,660 2,380 141,000 679,616 | 3,116,670 87,2608
Oct. 8.30 L.59 | 11| 13,200 10 | 1,680 2,850| 175,000 | M6h,111| 2,071,590 | 126,000
Nov. 6.07 4.99 | 15 2,130 2k | 2,120 2,710| 162,000 | 215,235 570,800 | 122,000
Dec. 5.15 4.82 | 28 2,510 2k | 2,010 2,250| 138,000 | 190,507 352,680 | 107,000
Year 11.48 4,07 55,100 932 2,950 2,133,000 | 3,354,688 |. 7,310,310 |1,873,000
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WATER BULLETIN NUMBER 9 - INTERNATIONAL BOUNDARY COMMISSION

RIO SALADO STATION AT CD. GUERRERO, TAMAULIPAS

DESCRIPTION: Water-stage recorder and ceble with sit down cable cer and two masonry Clpoletti weirs lo-
cated st the place called "El Cable™ asbout 6.2 miles above the confluence of the Rio Salado with the Rio
Grande and 2 miles southwest of Ciudad Guerrero, Tamsulipas. This etream enters the Rlo Grande §26.2
river miles below the American Dam at El Pasc, Texas. Zero of gege 1s 265.7h4 feet above mean sea level,
United States Coast and Geodetlc Survey datum.

RECORDS: Based on 150 mster measurements during the ysar and the weir discharge records. Computations by
shifting chammel methods. 1939 records good. Records availeble: 1901 to 1912; 1923 to 1939.

REMARRS: Thise station was entirely rebuilt by the Mexican Section of this Commission in December 1932,
when an sutomatic weter-stege recorder was installed. The flow of the Ric Saledo was greatly modified by
the Don Martin reservolr, which forms a part of Natlonsl Trrigation System No. 4, Coahuile-Fuevo Leon,
and by irrigation diversions above this station.

PREVIGUS EXTREME FLOWS: The greatest recorded flow at this station was on September 7, 1933, when an ex-

trems gage height of 18.86 feet was reached with & corresponding discharge of 43,800 second feet. The
gtresm is sometimes dry. Numsrous extremes may be found in previous Water Bulletins.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April | May | June July Aug. | Sept. Oct. Nov. Dec.
1| 38.1 18.4 5.3 2.8 463 706 14.5 [ 12.7 22,2 9.9 2.8
2| 31a 16.6 5.3 2.8 381 k73 11.3 [ 1,390 9.9 18.% 9.9 2.8
8| 26.5 16.6 5.3 1.8 227 540 8.5 | k2o 8.5 1.5 8.5 1.8
8| 265 16.6 5.3 1.8 |2,270 [1,b50 6.7 124 6.7 12.7 8.5 1.8
5| 265 16.6 5.3 1.8 |5,580 [1,050 3.9 79.8 5.3 9.9 6.7 1.8
6| 24h.h 4.5 5.3 .7 | 7,490 443 3.9 57.2 3.9 8.5 6.7 1.8
7| 22.2 12.7 3.9 0 5,050 295 2.8 33.2 2.8 6.7 5.3 1.8
8| 205 12.7 3.9 0 1,000 212 2.8 20.5 6.7 6.7 3.9 1.8
9| 205 12.7 3.9 0 576 119 1.8 66.0| 11.3 5.3 3.9 1.8

10| 18.%4 14.5 2.8 0 341 8h.0 1.8| 227 505 855 3.9 1.8
11| 16.6 1k.5 2.8 0 204 57.2 .7 1,710 850 |1,060 9.9 1.8
12| 1k.5 1.5 2.8 0 136 %0.6 7 ‘611 ?'350 2,390 12.7 7
18| 145 11.3 1.8 2.8 915 31.1 22.2 3ok [1,5k0 1,770 12.7 T
14| 145 12.7 1.8 1.8 L3 24, 16.6 156 175 982 11.3 o
15| 145 12.7 2.8 7 124 20.5 8.5 119 66.0 | 360 9.9 0
18| 12.7 11.3 2.8 T 66.0 16.6 3.9 108 S5h.k 197 8.5 0

17| 12.7 9.9 2.8 0 5.9 1%.5 1.8 7.4 183 119 6.7 0

18| 11.3 9.9 2.8 o] 35.7 11.3 1.8 51.6 73.5 8k.0 6.7 0

19 11.3 9.9 2.8 0 31.1 9.9 N 43| 1k6 66.0 8.5 0

20| 11.3 8.5 2.8 o 26.5 8.5 [ 34| 770 51.6 5.3 0

21| 12.7 8.5 2.8 [} 22.2 6.7 [ 322 ,190 k0.6 3.9 [}

22| 145 6.7 2.8 0 18.4 5.3 0 431 ,110 35.7 3.9 0

28| 16.6 6.7 2.8 0 4.5 5.3 () 30k 304 28.6 3.9 0

24| 16.6 6.7 2.8 0 12.7 3.9 0 1k9 277 24, 2.8 0

25| 1bk.5 6.7 2.8 0 18.h 3.9 0 88.3| 175 20.5 2.8 o

26| 1b4.5 5.3 2.8 0 2,250 11.3 0 63.2| 103 18.4 2.8 0

27| 20.5 6.7 1.8 0 893 4304 0 26.5 69.2 18.4 1.8 0

28| 22.2 6.7 1.8 0 431 38.1 0 31.1| 51.6 18.4 1.8 0

28| 18.4 2.8 |2,600 Loz 28.6 0 2h.b | 384 16.6 2.8 0

30| 16.6 2.8 989 498 22.2 0 22.2| 31.1 14.5 2.8 0

81| 18.4 2.8 2,630 0 - 16.6 11.3 0

Sum| 21.1 606. . .

5Th.1 3 w11 > 7 32,593.% 3,T13:3 114.9 Ttk 810,129:7 18,226.9 188.7 B2

Month Extreme Gage Extreme Second Feet — 1939 [Average Acre Feet

ont!

Feet — 1939 High Low | ™ Period 19241939

High Low Day Day 1939 1939 Normal Maxi Mini
Jan. 2.10 1.61 | 1 3.4 | $18] 11.3 18.5 1,140 21,929 1kk,110 335
Feb. 1.7k 1.h48 1 18.% 26 5.5 11.5 637 15,469 98,520 637
Mar. 1.8 1.38 |#1 5.3 | %13 1.8 3.3 201 9,959 31,400 52,0
Bpr. 7.64 1.08 | 29 | k,2%0 $27 0 120 7,150 15,289 5h,500 56.4
May 10.07 1.57T | 6 | 8,020 2 9.9 [L,050 64,600 49,188 | * 253,000 | 5,120
June 6.53 1.8 | & | 2,220 26 2.8 | 192 11,500 k0,026 152,000 | 2,710
July 1.9% 92 | 13, 31.1 31 0 3.7 228 23,148 100,000 228
Aug. 7.05 95 | 11 | 2,960 1 0 230 14,100 18,858 67,200 Bi.0
sept.| 8.53 1.31 | 11 | 5,090 8 0 338 20,100 107,089 600,000 | 3,310
Oct. | 14.86 | 1.4 | 11 | 23,ko00 t9 3.9 | 588 36,200 89, bkl 673,070 | 1,710
Nov. 1.67 1.38 | 12 1.5 | for 1.8 6.3 37k 33,410 | . 248,590 246
Dec . 1.1 1.25 1 2.8 31 0 7 46.0 2h,178 198,160 46.0
Yearly] 1L.86 .52 23,k00 0 216 156,276 47,987 | 1,350,260 (101,796

4 And other dayw. *Partly Estimated.
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% WATER BULLETIN NUMBER © - INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT ZAPATA STATION

DESCRIPTION: Water-stage recorder and ceble wlth stand up cable car and winch located sbout 3 miles below
the town of Zapata, Texas, 7.5 miles northeast of Guerrero, Temaulipss, 1.3 miles below the confluence of
the Rio Saledo with the Rio Grande, and 927.5 river miles below the American Dem at El Paso, Texas. Zero
of the gege is at meen sea level, United States Coast and Geodstic Survey datum.

' RECORDS: Based upon 55 meter measurements during the year, 52 by the United States and 3 by the Mexican

section. Computations by shifting chemmel methods. 1939 records good. Records available: January 1932
to December 1939.

REMARKS: The river flow is greatly modifled at this station by many irrigation diversions and by large re-
servoirs in the United Statea end Maxico.

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

Mean Daily Discharge in Second Feet 1939— Annual and Period Summary

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

2,70 | 2,700 | 2,710 | 2,590 | 2,040 | 2,880 1,9%0 | 1,530 4,300 [ 2,190 | 2,930| 2,530
2,760 | 2,720 | 2,690 | 2,550 | 1,930 | 3,370 | 1,690 | 5,40]| 3,940 | 3,500 | 2,890 2,470
2,790 | 2,820 | 2,570 | 2,320 | 1,900 | 5,010 | 1,560 3,120 3,730 | 2,520 | 2,730| 2,550
2,740 | 2,880 | 2,460 | 2,010 | 7,9%0 | 15,400 | 1,560 ~1,890| 3,520 | 1,990 | 2,620| 2,hs0
2,620 2,730 2,390 | 1,820 |18,300 | 11,900 1,750 1,920 3,270 1,930 2,560 | 2,440

2,600 2,720 2,370 | 1,700 | 24,900 8,060 | 2,120 5,700[ 3,040 1,870 2,620 2,570
2,780 | 2,850 | 2,380 [ 1,610 [13,100 | 4,630 | 1,810]| 10,700| 2,820 | 1,720 | 2,640 2,600
2,730 | 2,960 | 2,340 | 1,550 | 6,380 | 3,550 | 1,570| 8,640 2,680 | 1,670 2,580 2,540
2,690 | 2,920 | 2,380 | 1,540 | s5,h90 | 2,670 | 1,h00| 7,320| 2,450 | 1,690 | 2,k50| 2,480
10| 2,770 | 2,840 | 2,330 | 1,530.| 4,050 | 2,230 [ 21,340 | 5,880| 2,920 | 3,570] 2,510] 2,5k

LN IR~ (2 - U

11| 2,770 | 2,620 | 2,280 | 1,530 | 3,470 1,890 | 2,590 | 12,000| 7,090 | 20,200 | 2,590| 2,430
12| 2,700 | 2,480 2,250 [ 1,550 | 2,780 1,660 | 2,230 | 11,200| 2,980 | 13,400 2,580 2,330
18( 2,680 2,480 2,200 | 1,520 | 5,550 1,k90 1,780 6,810| 3,900 7,180 2,740 | 2,270
14| 2,680 2,610 2,130 | 1,500 |21,100 1,380 1,670 7,910| 2,470 4,350 2,960| 2,330
15| 2,770 2,640 | 2,110 | 1,480 |. 9,220 1,290 1,870| 7,730 1,920 | 2,900 3,180| 2,380

16 2,770 | 2,680 | 2,080 | 1,450 | 9,710 | 1,260 | 2,380 | 6,430 2,150 | 2,290 [ k,050[ 2,240
17| 2,780 | 2,670 | 2,080 | 1,420 | 5,880 | 1,220 | 2,260| M4,620] 2,370 | 2,170 | 4,070 2,1k0
18 2,7%0 | 2,630 | 2,070 | 1,370 | k200 | 1,1% | 3,890 3,970| 2,200 | 2,060 | 3,260| 2,080
19| 2,770 | 2,550 | 1,990 | 1,330 | 3,140 | 1,190 | 3,10 | 6,240 2,400 | 1,970 | 2,7%0| 2,030
20| 2,680 | 2,460 | 1,980 [ 1,360 | 2,590 | 1,120 | 2,910| 6,560| 3,220 | 1,910 | 2,540 2,160

21| 2,530 | 2,460 | 1,940 | 1,310 | 2,380 | 1,080 3,6k0| 7,080| 3,360 1,850 | 2,k00| 2,160
22) 2,590 | 2,k70 | 1,970 | 1,280 | 2,050 | 1,080 [. 3,07 | 8,400 2,920 | 2,130 2,k00]| 2,130
28| 2,540 | 2,490 | 1,980 | 1,280 | 1,7ko 1,510 | 2,470| 7,700 1,950 | 2,520 | 2,510| 2,100
24| 2,650 | 2,650 | 2,010 1,280 | 2,260 | -1,k20 | 1,970 | 6,480 2,300 | 2,410 | 2,4k0| 2,030 |
25| 2,640 2,690 2,120 | 1,270 | 3,010 1,480 1,710 | 8,250 2,100 2,350 2,280 2,000

28| 2,720 | 2,560 [ 2,180 | 1,300 | 9,780 | 1,40 | 2,310| 9,280| 1,820 | 2,360 | 2,200

2
27| 2,730 2,640 2,160 | 1,320 5,100 1,hko0 2,330 8,000 1,970 2,320 2,230 2,230
28| 2,710 | 2,660 | 3,020 | 5,720 | 2,700 | 2,030 [ 2,kk0| 6,980| 2,k70 | 3,100 | 2,360| 2,430
29| 2,700 2,560 [ 4,610 | 2,680 | 2,720 | 2,0k0 | 7,460( 2,440 [ 5,390 | 2,680| 2,550
80| 2,700 2,h20 | 2,950 | 3,080 | 2,330 | 1,750| S5,430( 2,120 [ 4,880 | 2,700| 2,480
81| 2,690 2,390 4,190 1,610 | 4,810 : 3,500 2,340
Sum 83,730 THIT0 o510 56,050 195 500 89/8T0 g goy 205,520 gg gy 113,930 gy g 72,090
Extreme Gage | Extreme Second.Feet — 1939 [Average Acre Feet
Month | Foet — 1939 High Low |22 [ ol Period 19321939
High Low Day Day 1939 1939 Averag Maxi Minimut
Jan. | 220.89) 220.72 3 2,840 23| 2,470 2,700 166,000 218,659 [ * 484,450 | 113,000
Feb. | 220.89| 220.67| 9 3,020 | 21| 2,380 | 2,660| 148,000 | 176,022 | * 361,350 | 111,000
Mar. | 220.95| 220.43| 28 3,230 21( 1,920 | 2,280 140,000 172,009 252,080 | 138,000
apr. | 222.50| 220.00| 28 8,210 | 25| 1,260 | 1,870| 111,000 | 156,396 226,000 1 110,000

May 228.15( 220.23| 6 33,200 | 31| 1,40 | 6,210 382,000 | 282,619 584,000 | 134,000
June | 225.k0| 219.76| 4 21,800 | 22| 1,00 | 3,000| 178,000 370,432 |. 1,517,000 | 115,000
Jnly | 221.36| 219.94%| 18 k20 | 11| 1,310 | 2,150| 132,000 | 373,088 | 1,238,000 | 132,000
Aug, | 224.58| 220.08 6 17,800 2| 1,480 6,630 408,000 292,172 665,000 | 163,000
Sept. 222.94| 220.33| 11 10,100 26| 1,720 2,890 172,000 | 1,028,771 | 2,895,330 | 172,000
oct. | 226.56| 220.25| 11 27,200 9| 1,630 | 3,680 226,000 | 648,592 | 2,396,4k0 | 165,000)

Nov. | 221.56| 220.52| 16 5,000 | 26| 2,140 | 2,710| 162,000 | 257,kke 748,020 | 133,000
Dec. | 200.7%| 2202 1 2,650 | 19| 1,970 | 2,330| 143,000 | 229,395 591,380 | 119,000
Yearly] 228.15| 219.76 33,200 1,00 | 3,270 2,368,000 | 4,205,597 | 8,038,070 2,231,000

* Partly Estimated.




WATER BULLETIN NUMBER 9 -~ INTERNATIONAL BOUNDARY COMMISSION 37

RIO ALAMO STATION AT CD. MIER, TAMAULIPAS

DESCRIPTION: Water-stage recorder and ceble with sit down cable car and weir for measurement of flows up
to 177 second fest, located about 3 miles from the confluence of the Ric Alamo with the Rio Grande and
7 of a mile west of Ciudad Mier, Tamaulipas, Mexico, at & point called "Paso del Centaro"™. This stream
enters the Rio Grande 964.h river miles below the American Dam near El Paso, Texas. Zero of gage . is
187.0k feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon 43 meter measurements during the year. Computations by shifting chanmnel methods, ex-
capt at low flowa. 1939 records good. Records available: July 1923 to December 31, 1939.

REMARKS: Thie station was constructed in December 1932. The flood of September 7, 1933 wrecked the tower
on the left bank. In December, 1933, the cable was moved 980 feet upstreem. The zero of its staff gage
remained the same as before. The recorder and its gage were not moved. In September, 1934, a channel
with a smell weir of 12 second feet capacity was constructed for measuring low flows. In December, 1938,
a new weir of 177 second feet capacity was built to replace the swaller weir. The flow of this spring-
fed streem is modifled by small storage and irrigation diversions ebove this station.

PREVIOUS RECCRDED FLOWS: The greatest recorded flow occurred on September 7, 1933, wi'i:h an extreme 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 Water Bulletins.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day( Jan. Feb. | March | April | May June | July Aug. | Sept. Oct. Nov. Dec.
1| 8.1 6.0 2.5 1.1 30.7 33.9 1.1 67.1 1.1 bl 131 10.6
z| 8. L2 2.5 1.1 18.7 k0.6 1.1 104 [ k2| 10.6| 10.6
3| 8. 2.5 2.4 1.1  13.1 1,230 o 148 0 25 106 10.6
4| 8.2 2.5 2.4 o [|4,270 152 [0} 24,7 ' 2.5 1.0.6| 10.6
5| 10.6 k.2 2.4 0 |%,180 36.1| © - 8.1 0 2.5 8.1 8.2
6l 8.4 2.5 2.k o [1,860 18.7] o }.2 0 2.5 6.0 8.2
7 8.1 2.5 1.1 0 148 15.9 0 1.1 0 2.5 6.0 8.1
8 8.1 2.5 1.1 0 340 33.9 0 1.1 160 2.5 6.0 8.1
9| 8.1 2.5 1.1 0 178 2h.7| O o b2 2.5 L2 8.1
10 8.1 §.2 1.1 0 %0.6 10.6 [ 0 10. 636 4.2 6.0
11 8.1 h.2 1.1 0 2h.7 6.0| 234 0 788 8,480 4.2 6.0
12| 10.6 2.5 1.1 b2.0[ - 18.7 6.0 104 0 8 | 9,750 k.2 6.0
18] 8.1 2.5 1.1 | 1,300 576 2| 215 0 399 | 1,900 6.0 6.0
14| 8.1 2.5 1.1 71.3|2,590 2.5 8.1 4} 178 - 153 6.0 6.0
15 8.1 2.5 1.1 13.1 99.6 2.5 4.2 0 33.9 1.3 6.0 6.0
16 8.1 2.5 1.1 L.2 33.9 1.1 2.5 0 10.6 ¥7.3 6.0 6.0
17| 6.0 2.5 1.1 2.5 21.5 1.1 12 s} 81.9 33.9 6.0 6.0
18 k.2 2.5 1.1 2.5 15.9 1.1 14 0 112 27.9 6.0 6.0

19 L.2 2.5 1. 1.1 13.1 1.1 1.1 107 918 oh.7 6.0 6.0

20| 2.5 1.1 2.4 1.1  10.6 1.1 o 547 1,560 21.5 6.0 6.0

21 2.5 2.5 4.1 1.1 8.1 1.1] o 766 |1,250 18.7 6.0 6.0

2| 2.5 2.5 6.0 o 6.0 o 5} 43.8 | 236 15.9 6.0 6.0

28| 2.5 y.2 6.0 0 4.2 o s 10.6 84.8 15.9 6.0 6.0

24 k.2 k.2 4.2 0 4.2 0 o) h.2 37.1 15.9 6.0 6.0

25| 2.5 4.2 4.2 [} 18.7| 152 0 2.5 21.5 15.9 6.0 6.0

26| L.2 4.2 2.4 [3) 13.8 83.6 0 2.5 13.1 13.1 6.0 6.0

27] 37.1 L2 2.4 0 15.9 15.9 0 2.5 8.1 13.1 6.0 6.0

28| 67.2 2.5 2.5 | 6,500 8.1 8.1 o 1 8.1 13.1 6.0 6.0

29 18.7 2.5 | 1,80 183 k2| o 1.1 6.0 13,1  10.6 6.0

80| 0.6 1.1 67.1/1,110 25| o 1.1 6.0 13.1[  10.6 6.0

18| 6.0 1.1 10k 151 1.1 13.1 - 6.0

Sum 87.4 899. 1,890. .

509.5 7 67.8 9,899 315,989.1 »8%0.5 510.8 1,8s8.8 6,076.3 21,332.4 205.0 215.1.

Month Extreme Gage Extreme Second Feet — 1939  [Average Acre Feet
onth | oot — 1939 High Low e o Period  1924-1939

High Low | Day Day 1939 1939 Normal Maxi Mini
Jen, 2.43 1.38 | 28 120 31 2.5 | 10.0 61k 6,500 34,900 0

. Feb. b 1.35 1 6.0 20 1.1 3.3 173 i, 8hh 25,500 67.2
Mer. 1.44 1.35 | 22 6.0 [$11 1.1 2.2 134 3,822 19,800 63.0
Apr. | 13.16. 1.18 28 12,100 4 0 330 19,600 8,078 26,700 443
May 9.48 1.38 4 7,380 25 2.5 | 516 31,700 19,566 | * 137,000 209 -
June 5.09 1.31 3 1,970 |[%e2 Q 63.0 3,750 14,984 83,230 0
July 4.33 92 | 3 1,106 (%3 ] 6.5 1,010 9,795 37,590 256
hug. 6.89 1.15 | 20 4,630 |¥9 0 59.6] 3,670 8,819 56,900 ]
Sept.| 5.02 .89 | 20 1,920 |%2 0 203 12,100 29,005 150,520 | * 135
Oct. | 13.02 1.35 2| 11,900 10 1.1| 688 k2,300 15,403 51,620 0

. Nov. 1.57 1.4 1 15.9 |9 L2 6.8 Loy 5,1k8 21,940 0
Dec. |  1.51 1.4% [$1 10.6 | %10 6.0: 6.9 4y 5,124 15,000 12k

Yeerly 13.16 .89 12,100 0 160 | 115,885 131,088 316,803 [11,898.7

* Partly Estimated. % And other deys.




38 WATER BULLETIN NUMBER 9 —- INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT ROMA STATION

DESCRIPTION: VWater-stage recorder at international bridge between Roma, Texas and Sen Pedro, Tamaulipas,
and 972.0 river miles below the American Dam at El Paso, Texas. Zero of gage is 145.90 feet sbove mean
gsea level, United Statea Coast and Geodetic Survey datum.

RECORDS: Based upon 93 meter measurements, 67 by the Mexican and 26 by the United States Section, during
the yeer from bridge. Computatlons by shifting channel methods. 1939 records good. Records availsble:
August 1900 to March 191h; November 1922 to December 1939.

REMARKS: The river flow 1s grestly modified at this statlion by many irrigation diversions and dy large
reservoirs 'in the United States and Mexico. Thle station.wes operated by the Mexican section until Msrch
1929 when operation and meintenance was taken over by the United States section. On August 1, 1939, the
operation and maimtenance of this etation was turned over again to the Mexican section of the Commisaion.
Datum of present gage i1s 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.

PREVIOUS EXTREME FLOWS: The greatest previous recorded flow was on September 5, 1932, when the extreme
gage holght 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 91k second feet, at e stage of -.32 feet. Records of other extreme flowe may be
found in previous Water Bulletins.

Mean Daily Discharge in S d Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1|* 2,600] 2,700 | 2,580 2,260 2,500 5,120 2,210 1,8ko] 4,480 1,990 2,890 2,620
2 |* 2,720 2,700 2,580 2,40 2,030| 3,740 1,920| 2,040 4,130 2,450 2,540 2,400.
a|* 2,820 2,720 2,550 | 2,380 1,980| . 6,000 1,680 5,830 3,780 3,240 | 2,550 2,340
4 |* 2,870 2,790 2,h00| 2,210 8,400| 10,900 1,550 2,730| 3,600 2,510| 2,k00 2,370
5|* 2,810| 2,790 2,330 | 2,100( 2%,600| 13,000 1,720 1,690| 3,350 1,910 2,340 2,360
6[* 2,780 2,680 | 2,290 12,800 27,900] 10,300 | 2,300| 1,660| 3,090 1,720] 2,330 | 2,4k0
7|* 2,760| 2,690 2,300 1,790| 16,800 6,140 2,030 8,790 2,960 1,670| 2,470 2,530
8|* 2,770 2,820 2,280 1,740 8,760| L4,k10 1,740 7,770| 3,100 1,630 2,450 2,520
9|* 2,770 2,850 2,230 1,740 7,450 3,470 1,540 7,980 3,150 1,700| 2,430 2,430
10 |* 2,780 2,790 "2,2k0| 1,630 5,720 2,750 | 1,k10| 6,180 2,630| 1,700 2,370 | 2,380

*

11| 2,790 2,700 |* 2,250 | 1,600 .,480| 2,360 1,430| 7,060| 6,110 | 38,100 2,430 | 2,430

12| * 2,790 | 2,570 |* 2,180 1,590 3,7%0| 2,0k0 | 2,010 12,360 5,370 | 24,500 2,500 2,340
18 |* 2,710| 2,500 |* 2,130 2,650 4,980 1,790 2,250 7,910 3,450 | 11,300 2,k20 2,250
14| * 2,700 | 2,550 | 2,110 1,750 25,300[ 1,580 1,770| 6,960| 2,970 5,690 | 2,680 | 2,120
15| * 2,740 | 2,630 2,090 1,550| 1k,200| 1,400 1,800 8,090| 2,190 3,670 2,790 2,200
16 |* 2,800 2,650 [ 2,090 1,k60| 10,800] 1,280 2,100 7,770 1,620 2,690 2,900 | 2,260

17| 2,780| 2,610 | 2,030 1,430 7,800| 1,230 2,8k0| 5,900 2,920 2,360 4,310 | 2,060
18| 2,760| 2,610 1,990 1,380 * 5,510 1,220 2,700 L,560| 2,330 2,250| 3,500 | 2,010
19 2,730 2,600 1,920 1,350 b 300 1,190 3,710 4,0%30| 3,710 2,140| 2,840 2,000
20| 2,760 2,530 1,900 1,310 3,370| 1,216 3,010 8,370 6,780 2,120| 2,510 | 1,990

21| 2,690| 2,480 1,900 | 1,340 2,970 1,120| 3,100| 7,590 86,670| 1,810 2,hk20 [ 2,020
22| 2,640 2,480 | 1,860| 1,280| 2,790 1,060 3,450 9,250 3,880| 1,980 2,370 [ 2,110
28| 2,660| 2,530 | 1,8% | 1,290| =2,k00| 1,120| 2,890| 7,350| 2,670 =2,320| 2,330 | 2,150
24| 2,660 2,610 | 1,8k0| 1,310] 2,310 1,680 =2,k30| 7,2k0| 2,010| 2,630 2,350 [ 2,130
25| 2,750 2,790 | 1,850| 1,260| k4,560 1,820| =2,120| 7,060| 2,360 2,290 2,320-| 2,110
28| 2,760 2,720 [ 2,950 | 1,250] 6,530 1,680 1,930 9,360 2,070 | 2,270 2,190 [ 2,070
27| 2,9%0( 2,570 [ 1,980 | 1,270| 8,k00| 1,520 | 2,430| 8,480 1,890 | 2,250 2,210 | 2,070
28| 2,900 2,580 [ 2,000| 5,860| 4,170 1,520| 2,330| 7,700 1,970 | 2,100| 2,260 | 2,200

29| 2,770 2,170 | 7,520 2,870 2,170 | 2,370 7,700 2,k90| 3,7H0[ 2,500 [ 2,370
80| 2,730 * 2,340 4,590 7,770 2,530 2,040 6,430 2,540 k,010| 2,710 2,480
81| 2,740 2,400 3,490 1,840 5,230 3,920 2,390
Sum|* 0 66,580 228,770 68,640 100,270 77,310 .
85,53 71,240 ’ 63,260 ’ 97,310 ’ 202,910 ’ 145,560 ’ 70,150
Extreme Gage Extreme Second Feet — 1939 |Average Acre Feet
Month | £t — 1939 " High Low e o Period  1924:1939
High Low Day Day 1939 1939 Narmal Maxi Mini
Jen. 1.31 95 27 2,970 23 2,590 2,760 | *170,000 229,268 467,370 119,000
Feb. 1.25 .79 9 2,890 22 2,430 2,650| 1h7,000 186,333 349,000 108,009
Mar. 1.57 33 1 2,600 | 22| 1,810 | 2,150 132,000 | 178,980 260,610 99,000
Apr. 7.02 | -.23 | 29 1,900 | 27 | 1,130 | 2,110| 125,500 | 186,846 hoo,000 | 104,000
May 11.68 Ao [ 32,600 3 1,950 7,380| k5k,000 353,062 683,000 133,00
June 7.87 | -.16 i 18,300 | 23 | 1,030 | 3,240| 193,000 | 388,909 | 1,586,000 92,600
July 2.17 | . .03 19 4,030 |10 | 1,390 | 2;210| 136,000 | 338,771 | 1,217,000 131,004
Aug. 6.92 16 | 12 13,600 2| 1,560 | 6,550| k02,000 | 316,238 743,000 | 157,000
Sept.| 5.02 B9 | 11 9,750 | 27 | 1,850 | 3,3hk0| 199,000 | 835,291 | 3,047,630 | 117,000
Oct. | 1%.83 33 [ 1 53,700 8| 1,630 | h,700| 289,000 | 577,352 | 2,371,870 | 163,000
Nov. 2.82 .89 | 17 k730 |27 | 2,160 | 2,580| 153,000 | 257,104 7?,960 127,000
Dec. 1.28 50 1 2670 |19 | 1,830 | 2,260| 139,000 | 227,707 565,10 | 114,009
Year. 14.83 -.23 53,700 1,030 | 3,510[2,539,500 4,075,861 | 8,098,030 [2,227,000

* Partly Estimmted.




WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION 3

RIO SAN JUAN STATION AT SANTA ROSALIA, TAMAULIPAS

DESCRIPTION: Water-ptage recorder sand cable with sit dcwn cable car, located sbout 27.5 miles above the
confluence with the Rlo Grande end 15 miles south of Ciudad Camargo, Temaulipas, at a ranch called Santa
Rosalia, 3 miles west of Ochoa Railway Station. This stream joins the Rlo Grande 987.2 river miles below
the American Dem at El Paso, Texas. Zero of gege 18.205.15 feet, U.S.C. & G.S. sea level datum.

RECORDS: Based upon 186 mster measurements during the year. Computetions by shifting chennel methods.
1939 records good. Records avallesdle: May 1, 1900 to 1913; 1923 to 1939.

REMARRS: This station has not always been st ite present site. For dstailed history of gasge changes see
previous Water Bullstins. When the river at this stetion rises sbove a gage height of 36.1 feet, water
overflows the west river bank sbove the station and returna to the river below. It 18 estimated that a
peak f£low of 21,000 second feet thus by-passed this station in 1938. In the light of the 1938 flood, the
peak flow of the 1932 flood is now estimated at 212,000 second feet including 18,000 second feet of by-
pass to the west; also the mean daily discharge on Sept. 29 and 30, 1932 18 now estimated at 182,000 end
117,000 second fest, respectively, which includes 11,300 and 3,530 second feet, reaspectively, of water
which by-passed the statlon. These new amounts are included in the tsbuleted normale below. At & gage
height of 42.6 feet, water submerges the right river bank at the station but follows the main river. The
river flow was modified at this station by Irrigetion diversions and other uses eslong the San Juan river
besin. .

PREVIOUS EXTREME FLOWS: For the flood of September 29, 1932, see preceeding paragraph. On August 30, 1909,
there ocourred a flood which reached a height of 49.21 feet, present scale, according to records of resi-
dents of the region. Slope-aree computations and measurements during the 1932 and 1533 floods, show the
1909 flood peek to have been 353,000 second feet,without considering the water which overflowed the river
channel to & width of neerly 2 miles. The river runs dry at times.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April | May June July Aug. Sept. Oct. Nov. Dec.
11 558 364 173 103 1,670 | 2,230 151 22.2 34.3| heo g 339
2| s58 345 7 101 848 | 1,670 118 21.5 30.7| 347 381 | 360
8| s62 312 166 92.5 530 | 1,910 ° 89.3 23.3 25.1| 313 371 357
4| 5% 305 165 T7.7 | 3,990 |1,660 72.7 24,7 23.0| 281 345 336
5] 530 | 297 164 68.9 17,200 604 6h4.3 32.8 16.6] 273 | 337 317
8| 516 290 164 63.6 | 4,660 367 55.1 98.9 10.6 256 325 307
7| 505 280 149 5k | 1,240 360 50.5 | 108 7.1 25 322 310
8| kol 279 1 52.3 752" | 1,840 h7.3 2.4 8.1| =229 310 314
o k77 278 © 138 54.7 537 886 kb5 52.3 9.5 188 307 302

10| 473 278 1k1 57.2 667 403 5.2 98.2 10.6 F 179 308 321
11| Ls2 267 127 53.3 45 325 961 742 11.7 [26,100 289 310
2| s 2l7 130 53.7 1 270 1,110 572 40.6[37,100 272 301
18| 43k 236 126 176 1,2%0 25 (2,210 289 26.1]| 8,860 234 289
14| 420 202 125 - |1,070 | 15,500 166 1,240 161 17.0} 3,090 224 274
15] beo 207 116 576 2,990 134 547 120 24.7| 1,660 223 269
18] 1438 206 117 381 1,090 109 611 8.6 238 | 1,18 240 257
17| k1o 193 110 262 745 85.8| Lok .2 186 985 266 262
18 285 186 108 192 586 69.9| 255 111 176 890 251 259
19| 381 181 100 156 k73 56.2| 161 127 1,200 918 248 248
20| . 364 176 98.5| 121 392 59.0] 11 22k |7,880 826 2l 228
21 353 17h 10k 96.8 3h 505 8L.8 [1,380 [8,020 3L 236 206
22| 352 173 109 235 296 562 66.7 |1,720 | 5,720 657 234 195
28| 339 166 108 696 254 629 51.6 |1,010 |2,000 604 234 205
HERFIEF 1 AR A EHE R AR AR

. 3 »210 597 23 193
26| 338 200 105 509 kot 5kl 33.5 | 250 982 611 238 190
27| 349 189 105 392 252 971 30.0 165 816 ygh . 2k8 190
28| 357 185 106 523 232 kse 27.2 | 116 650 470 262 171
29| 360 107 [1,750 232 277 25.4 80.5| 562 431 276 162
80| 385 106 |3,340 908 231 2k,0 56.9 | ko8 %06 302 172
81| 378 106 805 25.1 k5.6 345 ) 172

Sal . .

'1113,_2%. 6,600 3,90)\@13,1423 1 60,476 18,591.9 8,801.3 8,675.1 31,5137 90,331 8, kok 8,040

Month Extreme Gage Extreme Second Feet — 1939 |Average Acre Feet

n
onth | Feet — 1939 High Low [ ol Period 19241939
High Low Day Day 1939 1939 Normat Maxi - | Mimi
Jan, 3.97 3.5 1 576 26| 329 ko7 26,300 35,089 93,500 9,230
Feb. 3.0k 2.76 1 374 23 166 236 13,100 22,456 92,810 3,740
Mar, 2.79 2.49 2 174 20 98.5 126 7,740 16,498 56,570 1,810
Apr. | 10.66 2.20 30 4,520 8 52.3 18 26,600 18,829 98,500 1,670/

May 17.95 2.76 | 14| 23,800 25| 162 1,950 |. 120,000 55,391 136,360 3,500
June 8.99 2.17 59.0 620 36,900 | 105,243 586,000 5,160
July 8.14 1.87 13 2,980 31 22.6 285 17,500 83,2 280,000 2,840

®
o
<
Oy
=1
)
»
S

Aug, 7.8% 1.87 21 2,890 2 21.5 280 17,200 (@ 112,76k [ @ 802,000 2,120
Sept.| 1k.57 1.80 [ 20| 9,850 7 7.1| 1,050 62,500 |@ 249,801 | 1,411,080 | 22,790
Oct. | 25.10 2.72 | 11| 65,000 10| 168 2,910 | . 179,000 | 162,022 772,080 | 18,970
Nov. 3.64 3.02 1 I hled 15 223 281 16,700 57,361 221,6k0 | 12,900
Dec. 3.35 2.72 3 360 31 161 259 15,900 41,552 135,490 12,000
Yearly] 25.10 1.80 65,000 7.1 Th5 | 539,4h0 | 960,538 | 3,387,480 | 328,180

® Includes the water which by-passed to the. weat of the statiom.

— ' B A e TR



40 WATER BULLETIN NUMBER 9 - INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT RIO GRANDE CITY STATION

TESCRIPTION: Water-stage recorder and cable with etand up cable car and winch, located about % miles by
river below Ric Grande City, Texas, 3.7 miles northeast of Camergo, Tamaulipes, 7.3 miles below the con- -
fluence of the Rio Sen Juan with the Rio Grande and 99%4.5 river miles below the American Dem at El Paso,
Texas. Zero of gage is &t meen sea level, United States Coast end Geodetic Survey datum. i

RECORDS: Based upon 66 meter measurements during the year, 58 by the United States and 8 by the Mexican
gection. Computations by shifting channel methods. 1939 records good. Records avallable: Jeruary 1,
1932 to December 31, 1939.

REMARES: When the water at this station rises sbove & gage helght of about 151 feet, water overflows the
left river bank heyond the station cable, but such wster is meaasured.

When floods in the Rio Sen Juan exceed a gege height of about 38 feet or & flow of a.'bout 172,000 sec-
ond feet at the Sante Rosalias stetion, water begins to overflow the right bank of that river at several
places from El Azucar (20 miles below Santa Rosalia station) downstreem. This overflow water cuts across
country and reaches the Rio Grande sbout 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
estlmated to have thus by-passed the Rio Grande City station and reached the Rioc Grande, but these esti-
mated amounts of by-pass water are Included in the tsbulation below. The river flow 18 greatly modified
at this station by many irrigation diversions end by large reservoira in the United States and Mexico.

PREVIOUS EXTREME FLOWS: The highest reported gage height was in 1509, vhen the extreme gage height was
159.2 feet, present gage datum, as reported by residents and confirmed by extreme gage height at Rio
Grande City Weather Bureau gage and other pointe in the vicinity, as found in Joint Report of Imterna-
tional Boundary Commission 1910-11. The lowest recorded flow was on June 11, 1938 when the extrems gage
height was 124.95 feet and the extremes flow 984 second feet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April | May June July Aug. Sept. ‘Oct. Nov. Dec.
1| 3,340 3,1k0| 2,760 | 2,330 7,710 | 6,00 | 2,650 1,920 L,920| 2,850 4,080 | 3,090
2| 3,30 3,110| 2,750 |- 2,450 4,0 | 6,760 | 2,1k0 1,850 4,500| 2,470 3,340 | 3,000
8| 3,390 | 3,090| 2,730 | 2,560| 3,700| 6,120 [ 1,780 | 4,170 4,250| 3,710 | 3,1k0| 2,830
4| 3,k20| 3,160 2,850 | 2,380| 6,330]11,000 | 1,570 | 3,910 4,1%30] 3,090 | 2,980| 2,820
3| 3,350 3,10 2,800 | 2,180 25,000 15 000 | 1,k70| =2,290| %,060| 2,380 | 2,840 2,840
6 3,280 3,0k0] 2,600 [ 2,010 38,500 11,800 [ 2,030 [ 1,850 * 3,630 2,150 | 2,730| 2,790
7| 3,300 3,0%0| 2,550 | 1,860 22,700| 8,020 | 2,270 | L4,680|* 3,2k0| 2,120 | 2,750| 2,810
8| 3,250 |* 3,160 2,550 | 1,760 | 12,h00| 5,260 | 1,900 | 8,900|* 2,870| 2,010 | 2,860| 2,900
‘9| 3,280 |* 3,200| 2,50 | 1,690| 9,960( 5,360 | 1,600 | 8,160| 3,100| 1,930 | 2,830 2,930

10| 3,320 | 3.0h0| 20450 | 1.6k | Bso| 3700 | Lko| 7i950| 2,580 2,010 | 2,780| 2,780

11l 3,340 | 2,050 2,k00 | 1,620 7,550| 2,790 1,h0| 6,130 3,280(%#32,200 2,730 2,770
12| 3,280 2,820| 2,k00| 1,610| 7,310 2,330 | 2,770 | 22,400 7,h20|*68,200 | 2,750 2,710
18| 3,230 2,790| 2,350 2,130 8,0k0| 1,970 3,290 | 10,300 & ,000|*32,300 2,830 | 2,570-
14| 3,210 2,800 2,300 | 3,340 | 41,900 1,770 h,160 7,190 k,220(*12,700 2,720 | 2,480
15| 3,390 | 2,8%][ 2,300 | .2,390| 27,900 1,640 [ 3,000| 7,880| 3,160|* 7,740 | 2,580| 2,ks50
16| 3,280( 2,860| 2,250 [* 1,890 12,700] 1,530 | 2,490 | 8,110 2,260[* 5,360 | 2,860| 2,510
17| 3,270 2,8%0| 2,250 |* 1,750 10,900| 1,k60 [ 3,210 | 6,930| 2,430 3,900 | u4,0k0| 2,580
18| 3,250 |* 2,830| 2,200 1,670 T7,540] 1,400 3,040 5,250 3,920 3,k20 4,810| 2,390
19| 3,130 |* 2,8350| 2,200 |* 1,640| 5,530| 1,330 | 3,500 | L,k80| 14,080 3,160 3,810| 2,340
2| 3,160 | 2,860 2,150 |* 1,590 | k,060| 1,200 | 3,480 | 6,40]| 13,900 3,00 3,080| 2,310

21} 3,120 2,620 2,100 (* 1,7h0| 3,180 1,300 | 2,870 8,250 16,800[ 2,860 =2,820[ 2,330
22| 3,070 |* 2,860 2,150 | 1,990 2,690 1,470 | 3,340 | 9,380 10,600 2,630 | 2,690 2,k10
28| 3,070 |* 2,770( 2,050 [ 1,540 =2,220| 1,630 | 3,020| 9,150 7,060 2,650| 2,670| 2,380
24| 3,050 |* 2,840| 2,000 | 2,020| 1,800| 1,83 | 2,540 | 8,6k0| k,2h0| 2,850 | 2,730| 2,370
25| 2,980| 3,010 2,020| 2,360{ 2,800| 2,620 | 2,240 [ 7,150| 3,530 3,050 2,770| 2,k00
28| 3,090 2,970 -2,000 [* 1,9k0] 5,070 2,510 [ 2,050| 8,990 3,320 3,070 [ 2,660 2,380
27| 3,280 2,800| 2,190 |* 1,720|  9,4k70] 2,190 | 2,520 | 9,920 3,000 3,020 | 2,560| 2,320
28| 3,310 2,760  2,1k0 3,490 5,680 2,320 2,h20 8,250 2,7h0| 2,910 2,530 2,380/

k| ok ok ok Kk ok

29| 3,150 2,550 | 12,900 2,790| 1,950 | =2,%00| 7,260| 2,920 3,260 2,500 2,70
30| 3,050 2,510 | 8,980| 5,5k0| 2,820 | 2,260| 7,320 3,000 5,350 2,83 2,610
81| 3,040 2,320 7,230 1,960 | 5,640 5,340 2,700
Suml 82,140 1
100,020 B 73,410 79,170 321,40 117,2107 76,850 210,740 143,160 *233,630 89,400 80,650
Month Extreme Gage | Extreme Second Feet — 1939 [Average Acre Feet
onth | oot — 1939 High Low S‘;‘;‘;’,“‘ [ Totat Period  1924-1939
High Low Day Day 1939 1939 Normal Maximum | Minimum
Jen, | 126.86 | 126.25 y 3,430 25 2,960 3,230 198,000 | 269,879 521,000 | 140,004
Feb. | 126.52 | 125.92 9 3,220 21 | *2,600 2,930 163,000 21k koo | * 368,690 | 125,00Q
Mar, [ 126.10 | 125.23 | 29 2,800 .| 24 | 1,98 | 2,370 146,000| =200 986 284,000 | . 108,000

Apr. | 132,00 | 124.68 | 29 16,300 21 1,400 2,6k0 157,000 208, h83 395,000 { 118,000
May | 139.49 | 126.20 | 14 k9,500 4 3,450 | 10,400 638,000 419,692 638,000 | 153,000
June | 133.10 | 12k.91| 5 17,500 | 22| 1,250 | 3,910| 232,000 h96,1+88 1,737,000 | 94,300
July | 227.86 | 125.01 | 14 4,580 11 1,380 | 2,480| 152,000 431,343| 1,240,000 | 152,000
Aug. | 131.89 | 125.25 | 12 14,100 2 1,740 6,800|- 418,000 hor,567 | 1, 280 000 | 163,000
Sept.| 132.95 | 125.73 | 21 18,300 17 2,030 k,770 28L,000 | 1,073,205 3,723,800 1k7,000]
Oct. | 146.43 | 125.63 | 12 73,100 5| 1,890 | 7,5%0| *u63,000| 762,261| 2,852,270 | 204,000

Nov. | 127.97 | 125.95 | 1 4670 | 28| 2,520 | 2,980 177,000 322,720 829,260 | 156,000
Dec. | 126.35 | 125.61 | 2 2,060 | 20| 2,280 | 2,600] 160,000 274,753 625,260 | 143,000
Yearly| 146.43 | 124.68 73,100 1,250 4,4o0] 3,188,000 | 5,081,876 | 9,537,640 [2,642,000)

* Partly Estimated.
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WATER BULLETIN NUMBER 9 - INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT HIDALGO STATION

TESCRIPTION: Water-gtage recorder on the TUnited States end of the Hidalgo-Reynosa Intermational bridge
near Hidalgo, Texas, and Reynosa, Tamaulipas, and 1,053.0 river miles below the American Dam at El Paso,
Texas, and 144.6 river miles from the Gulf of Mexico. Zero of the gege 18 79.28 feet above mean sea
level, United States Comat eand Geodetic Survey datum. Meter measurements are from the bridge.

RECORDS: 3Based upon 55 meter meessurements during the year. Computations by ehifting channel methods. Re-
corda available: July 1928 to December 1931; September and October 1932, and September 1933: peak flows
in 193k; Jemuary to July, also September 1935; peak flows May and October, also full record. July snd Ssp-
tember 1536; April 26 to December 31, 1938; January to November 1939. 1939 recard good. »

REMARKS: From 1931 to 1937 this atation was operated only during flood periocda. The river flow iz greatly
modified by irrigation diversions and large reservoira in the United States and Mexico. Water begins to
flow into Hackney Lake and Mission floodway inlets on the United States side when the river at this sta-
tion reaches a stage of about 21.5 feet ar a flow of about 60,000 second feet, but the river may begin to
overflow at Granjeno end Jardin de Flores at stages about 3.5 feet lower. The bottom of the river at this
station is subject to comsidersble erosion during floods. See Weter Bulletin No. 3, page 38. On Novem-
ber 15, 1939 the bridge (sugpension) over the river at this point collapsed and the gaging station was
not operated for the remainder of the year.

PREVIOUS EXTREME FLOWS: The highest recorded stage 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 constructed at this poimt. Tn 1932 the peak stege was 25.85 and the peak flow was 83,870 second
feet. See previous Water Bulletins and Special Flocd Report 1932 by the Unlted Statea Section.

Mean Daily Dischnl;ge in Second Feet 1939 — Annual and Period Summary

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

3,630 | 3,200 | 2,340 | 2,130 | 6,770 | 6,760 [ 1,720 [ 2,040| 5,310 [ 3,480 | k4,920
3,540 3,200 2,310 2,200 | 5,650 6,300 2,230 2,150| %,640 2,800 4,180
3,30 | 3,060 | 2)ke0 | 2,160| 3,930 | 6,770 | 1,980 | 2o,220] A4,310 | 2,900 3,320
3,40 | 3,010 | 2,450 | 2,1%0| 2,880 | 7,230 | 1,k00| 3,030 3,900 | 2,800 2,800
3,140 3,130 2,560 2,050 | 7,740 | 12,400 1,600 %,190] 3,480 3,000 2,950
3,310 | 3,220 | 2,410 | 1,840 [30,ko0 [ 12,000 | 1,000 | 3,k00] 3,050 [ 2,800 2,700
3,240 | 3,000 | 2,100 | 1,680/ 33,200 | 10,200 | 1,10 | 2,530 2,9%0 | 2,300 | 2,280
3,320 | 2,870 | 2,050 | 1,670 19,000 | 7,780 | 1,640 | L,z00| 2,860 | 2,110 2,480
3,350 | 3,020 | 2,080 | 1,750 11,100 | 6,220 | 1,650 7T,300| 2,880 | 2,000
10| 3,300 3,120 2,090 1,520 | 8,000 5,820 1,460 7,540 3,110 1,890

1] 3,35 | 3,150 | 2,070 | 1,290| 6,6k0 | %,590 | 1,200 6,800| 3,080 | &,2k0
12| 3,310 | 3,160 | 2,170 | 1,210| 5,780 [ 3,550 | 1,350| 6,820| 3,600 | 38,000
18| 3,33 | 2,910 | 2,000 | 1,370] 5,210 | 3,060 | 1,680 | 10,500 5,930 | 49,000
14| 3,220 | 2,610 | 1,860 1,660|15,900 [ 2,500 | 2,900| 8,660| 1,810 | 28,100
15| 3,120 | 2,540 |* 1,800 | 2,660 37,800 | 2,270 | 3,690| 6,770| 4,160 | 11,300

168 | 2,980 2,020 | 2,700 20,600 2,0k0 | 2,900 6,990 3,770 6,670
17| 2,960 | 2,590 2,050 | 2,1k0| 13,600 1,860 | 2,350 | 7,030| 2,800 | 5,060
18| 3,000 | 2,870 2,070 1,710 10,000 1,800 | 2,650 6,2h0| 2,470 3,500
19| 2,960 2,940 2,140 1,5k0| 6,460 1,580 2,980 | 5,000 3,010 3,190
20| 3,020 | 2,880 2,050 1,520| 5,310 1,350 | 3,000 | k,520| 3,600 2,880

21] 3,030 | 2,620 [ 1,860 1,k20[ 4,380 | 1,280 | 3,000| 5,910( 12,000 | 2,690
22| 3,160 | 2,660 | 1,780 | 1,500 3,640 | 1,200 | 2,800| 7,100 14,000 | 2,500
23| 3,140 | 2,650 | 1,820 1,920| 3,10 | 1,080 [ 3,360| 8,310] 10,500 | 2,ko0
24| 2,860 | 2,610 | 1,730 | 1,570| 2,840 | 1,200 | 3,k20| 7,850| 8,000 | 2,200
25| 2,860 | 2,630 | 1,750 1,520| 2,460 | 1,30 | 2,700 7,2B0] 5,000 | 2,400

28| 2,930 [ 2,7ho 1,920 2,060 2,690 1,68¢ | 2,h10 6,680 k,000 2,510
27| 3,20 | 2,710 1,860 1,9%0]| 5,10 1,860 ! 1,980 7,870 3,500 2,600
28| 3,410 2,490 1,780 1,770| 7,780 1,kg0 1,880 8,170| 2,900 2,500

O oo 0N
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29| 3,40 1,800 3,710 5,900 1,590 2,250 7,2h0| 2,500 2,500
80| 3,430 1,870 | 8,150| 3,860 | 1,50 | 2,300 6,680 2,700 | 2,970
31|, 3,340 2,170 5,770 2,200 6,400 4,290
Suml
100,100 80,380 63,470 62,490 303,530 120,330 68,720 187,450 138,880 207,580
Month Extreme Gage Extreme Second Feet — 1939 |Average Acre Feet
t
oM | Feet — 1939 High Low S;‘e‘;';‘ Total Peried  1938-1939
High Low Day Day 1939 1939 Average Maxi Mini
Jen. 3.85 | 2,81 1 3,640 |24 2,800 [ 3,230] 199,000
Feb. 3.48 | 2.23 1 3,300 | 28| 2,0 | 2,870] 159,000
Mar. 2.84 | 1.15 5 2,590 | 28| 1,700 | 2,050] 126,000
Apr. 8.06 Lo 30 9,280 12 1,1k0 2,080 12k, 000

May 16.37 | 2.70 | 15 k0,000 | 26 | 2,280 | 9,790| 602,000| 391,500| 602,000 |181,000
June | 10.72 1.16 5 1,200 | 23 1,0k0 [ 4,010] 239,000 1sh,750| 239,000 |*70,500
July 4.35 A7 | 15 3,850 6 ook | 2,200 136,000| 562,500 989,000 |136,000
Aug. 8.90 | 1.70 | 13 10,900 1| 1,90 | 6,050| 372,000| 675,000 978,000 |372,000
Sept.| 10.05 2.82 22 1L ,800 18 2,320 4,630 275,000 978,000 | 1,681,000 | 275,000
Oct, 15.88 2,22 13 51,600 10 1,840 6,700 412,000 532,500 653,000 | 412,000
Nov. !

Dec.

Year

* Partly Estimated.
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WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT MERCEDES BRIDGE STATION

TESCRIPTION: Prior to Jamuery 8, 1938, a staff-gage located at Mercedes pumping plant, about 500 feet up-
stream fram the Intermational bridge between Mercedes, Texas and Rio Rico, Temaulipas. Zero of this gage
18 50.53 feet above mesn see level, United States Coast and Geodetic Survey datum. After Jemuery 8, 1938
a water-stage recorder located 380 feet downstream from the above menticmed bridge and 1,090.9 river
miles below the Amsricen Dem at El Paso, Texes. Zero of this new gage is United States Coast and Geo-
detic Survey mean. sea level datum. Meter measBursments made from the bridge.

_RECORDS: Based upon 12 current meter measurements during the year and the previcus rating curve. Computa-

* tions by shifting channel methads. 1939 gage height record good end discharge records fair. Records of
discharge are availsble for September end October 1932; April 28 to October 3, 1935; July 1 to 31, Sept-
ember 1 to October 3, 1936; October 24 to December 31, 1937; June 7 to Jume 17, July 26 to August 7,
August 29 to September 6, end September 12 to October 7, 1938; May 5 to 8, June 5 to 12, July 6 to 8,
September 22 and 23, ami October 12 to 15, 1939. Unpublished records of dailly river stage are available
for each year from 1910 to 1937, except 1913. Mean dally gage helght record.s for 1938 and 1939 are avall-
sble in Weter Bulletins Nos. 8 and 9

REMARKS: The river flow at this sta.tion is greatly modified by meny irrigation diversions and by large
reservoirs in the United States and Mexico. During floods only a portion of the river ‘flow dimscharges
past this station through the channel of the Rio Grande, es part finds outlet to the Gulf of Mexico
through flood chennels in both countries.

PREVIOUS EXTREME FLOWS: The highest previous recorded stage was on September 11, 19%5, when a stage of
'(6 60 feot was reached, with a flow of 40,000 second feet.

Mean Daily Gage Height in Feet — 1939

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

56.92 56.30 | S54.71 53.95 | 58.84 59.97 53.70 54 .48 | ¥58.64 | *55.62 57.37 55 .6l
56.75 56.08  54.b4 | shk.02 | 58.18 59.82 5h.1h 54.39 | #58.0l | #55.52 57.55 55.4%0
56457 | 55.7% | Sk.62 | 5h.0k |*57.00 | 59.99 | 54.69 | 5k.57 | *57.50 | #55.27 | 57.07| 55.83
56.27 55.87| 54.76 53.72 |*55.81 60.05 54.91 54,21 | *56.85 | *54.80 56.62 55.49 |

. 54.90 53%.78 |#56.19 |*62.09 | 54.33 54 [ %56 4o .| #55.28 56.65 54.99
56.36 56,09 | 55.11 53.51 |*64.49 |*63.89 53.18 | 56.4%0 [*#55.68 | #55.09 | 56.27 54.93
56.20 | 55.95| 54.59 | 53.34 |%69.38 | 62.96 | 51.97 | 55.46 | *55.h2 | #5484 | 55.54 [ 54,60
56.35 | 55.52| 5h.0h | 53.13 |#66.52 | 6L.92 | 52.26 | 5%.27 [*#55.29 [ *54.81 | 55.29 | 5h.60
56.30 | 55.54| 53.92 | 53.95 | 62.52 [*60.46 | 53.50 | 57.85 | *55.04 | #5k.48 [ 55.38 [ 54.89
10| 56.18 | 55.54| 53.95 | 53.73 | 60.60 |*59.52 | 53.79 | *59.38 [ *55.57 [ *54.41 |- 55.49 | 55.21

L-3- - (SN
1
o
5
\n
o
=
G

1| 56.23 | 55.87| 53.99 | 52.91 | 59.83 | 59.05 [ 53.8k | #59.39 [*55.90 [ *5k.20 | 55.75 | 55.16
12| 56.04 56.02| 5%.13 | 52.50 | 58.91 | 57.99 54.08 | #59.15 [ *55.98 | *63.76 | '56.09 5k.,73
18| 56.10 55.73 | 54.32 53.33 | 58.34 57.12 54,33 | #60.84 | %x57.59 | *#71.09 56.06 55.19
14| 56.16 | 55.07| 53.88 | 54.00 [ 59.50 | 56.4k | 5k.89 | *61.52 [*#58.50 | *71.06 | 55.68 | S5.21
15| 56.31 5k.64 | 53.42 5h.19 [*68.52 55.93 56.35 | #59.71 | 57.20 | *64.79 55 .5k 54,75

18| 56.23 sh.72| 53.86 55.19 | 67.51 [*55.45 56.90 | #58.96 [ *57.09 61.25 55.38 5h.79
17| 55.91 | 5k.70| 5k.58 55.37 | 62.81 [%55.06 56.07 | #58.01 | ¥56.40 | ¥59.65 55.73 55.0L
18| 55.70 55.40 | 5h.72 54.78 | 61.84 54.78 55.34 | *58.8Y4 | *55.66 | #58.78 56.05 55.17
19| 55.52 55.82 | 54.87 53.94 | 60.62 5k.59 54.90 | #58.15 | ¥55.48 | *57.89 57.01 55.%0
20| 55.56 | 55.62] 54.63 | 53.58 | 59.75 | Sk.ok | 55.00 | *57.40 | #55.88 [ #57.25 | 57.27 | 55.50

21 55.57 | 55.32| 54.1k | 53.80 | 59.02 [ 53.36 55.21 | *57.50 | ¥59.37 57.06 | 56.76 | 55.52
22| 55.72 55.26 | 54.15 53.80 | 58.47 |%53.09 55.73 | ¥59.09 | *63.04 | *56.92 55.90 55.71
23| 56.02 55:.15| 53.89 | 53.85 | 57.97 |*53.20 | 56.00 | ¥59.93 | *62.19 | ¥56.55 55.36 | 55.38
24| 55.76 55.27 | 53.80 | 5k.23 | 57.28 [#53.00 55.77 | *60.78 [ ¥59.93 | *56.08 | 55.25 55.11
25| 55.53 55.02| 54,01 | 53.42 | 56.81 | 53.28 | 55.55 | *60.25 | *58.46 | #55.36 | 55.29 54.75

28| s55.55 | 55.27| 54.3 | 53.68 | 56.28 | s5h.05 | 5k.oL | #59.91 [#57.41 | #55.45 | s55.61 | 5L4.83
27| 56.05 | 55.31| 5%.11 | k.72 | 57.11 [ #5h.56 | 5k.20 | #59.83 [#56.94 | *55.90 | 55.70 | 54.78
28| 56.51 | 55.03| 53.82 | 54.58 | 59.91 |*5k.62 | 53.61 | *60.55 | *56.46 | #56.07 | 55.61 | 5h.76

20| 56.55 : 53.50 [ 53.96 | 60.23 | *53.98 | 53.59 | ¥60.33 [ *56.05 | *56.43 | 55.57 | 5k.79
30| 56.58 53.37 58.77 | 58.53 5k.02 5k.49 | #59.65 | #55.77 | #56.21 55.78 54.83
81| 56.52 53.48 57.65 54.77 | *59.21 *56.,21 54.97

Mean Daily and Extreme Discharges in Second Feet —1939

Date Flow Date | Flow Date Flow Date Flow Date Flow

* 2,050 |May 10 6,860 | June 5| *10,200 | uy 7 199 | oct. 13 | *34,300

#13,100 | May 15| *26,400 | Jume 6| *13,700 | July 8 348 | oct. 1h | #32,900

¥31,000 | May 16| 22,800 | June g 12,400 | Sept. 22 | *10,k00 | Oct. 15 | #11,000
6

'#20,000 | May 17| 11,000 | June 9,810 | Sept. 23 | * 9,210
10,800 | May 18 9,070 | July 805 | oct. 12 | *10,900

FEEES

Extreme ® May @ June # July © September ® October
Gape Helght in Feet 70.06 * _ 6he5 __ 51.70 * 63.50 * 7177
Second Feet 32,800 *11,200 100 * 11,000 * 36,500

* Partly Estimated. ® Extreme Eigh. # Extreme Low.




WATER BULLET!N NUMBER 9 --- INTERNATIONAL BOUNDARY COMMISSION 4

RIO GRANDE AT MATAMOROS STATION

TESCRIPTION: Water-stage recorder and ceble with sit down ceble car amd winch. The water-stage recorder
is attached to the central piler of the railroad bridge over the Rlo Grande between Matemoros, Temaulipas
and Brownsville, Texas, 53.1 miles upstream from the Gulf of Msxico apd 1,144.5 river miles below the
Americen Dem at El Paso, Texas. The cable and car are located 0.3 mlle upstream fram the bridge. Zero
of present gege is-15.26 fest sbove mean sea level, Tnited States Comst and Geodetlc Survey datum.

RECORDS: Based upon 156 meter memsurements during the year. The river bottom shifts greatly at this sta-
tion. Computations by shifting channel methoda. 1939 records good. Records availmble: 1901 to 1913;
1923 to December 1939.

REMARES: The river flow at thim atation is greatly modified by many irrigation diversions and by large re-
servolra in the United States and Mexlico. During floods only a portlon of the river flow discharges past
this station through the channel of the Rio Grande ss pert finds outlet to the Gulf of Mexice through
flood channels in both countries. In May 1924 a recorder was exteblished .6 mile upstream from the bridge.
In September 1925 the recorder wes moved to 1ts present locatlon. On October 3, 1930 the zero of the gage
wea lowered 5 feet.

PREVIOUS EXTREME FLOWS: The greatest previous flow recordsd here was on Jume 22, 1903, when a wean daily
flow of 36,200 second feet occurred with a gage height of 13.2 feet. The highest gage reading was on
June 18, 1935, when a reading of 22.28 feet, present gage, was reached. Tn 1930 the river at ihis sta-
tion was dry for a few days In Merch and April. On June 17, 1938 the mintmm flow was 9.5 second feet
with a stage of 1.44 Peet.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.

1| 3,680 | 3,030| 1,590 512 5,300 | 3,670 682 1,180 | 5,650 1,710 | 1,570 | 1,5%0
2| 3,k90 | 2,950 1,330 805 5,540 | 5,540 713 1,390 | %,980| 1,820 1,920 | 1,650
8| 3,250 | 2,840 1,120 | 1,080 k730 [ 6,110 770 1,k80 | 4,310 1,590 | 2,190 | 1,680
4| 3,10 | 2,560] 1,150 749 3,kh0 | 6,320 964 1,450 | 3,710 1,230 | 2,150 | 1,84
5] 2,810 | 2,620] 1,%0 622 2,600 | 6,750 | 1,220 1,340 | 3,060 975 | 2,016 | 1,560
6| 2,480 | 2,810 1,630 554 7,200 [ 12,600 | 1,010 1,630 | 2,650 1,260 | 1,960 | 1,160
7| 2,620 | 2,650 (. 1,540 k38 | 24,800 | 13,100 706 2,510 | 2,020 1,350 | 1,670 950
8| 2,780 | 2,550| 1,290 388 | 27,500 | 10,300 h2o 2,140 | 1,780 1,290 | 1,270 883
9| 3,010 | 2,300 862 448 | 15,900 | 7,800 273 1,380 |. 1,730| 1,320 | 1,010 818
10| 2,930 | 2,220 646 699 8,510 | 6,500 72.4| 3,160 1,840 1,080 1,020 | 1,000

11| 2,790 2,190 636 Ths 6,460 | 5,720 kol 5,400 2,120 B37 1,1k0 1,210
12| 2,800 | 2,450 752 Lé6 5,300 | 4,910 498 6,070 | 2,370 2,580 | 1,510 1,110
18 2,680 | 2,620 826 291 k0| 3,990 600 6,720 | 2,520 22,900 | 1,860 925
14| 2,700 | 2,330 893 360 4,130 | 3,220 812 9,500 | 3,570 26,500 | 1,630 992
15| 2,820 | 1,820 717 901 | 18,600 | 2,650 957 8,230 | k480 21,800 [ 1,396 | 1,170

18] 2,950 | 1,480 523 | 1,250 | 25,800 | 2,160 | 1,930 6,180 | 3,780] 10,100 | 1,250 | 1,080

17| 2,850 | 1,550 530 | 1,730 | 15,700 |. 1,770 | 2,6k0 5,570 | 3,470| 5,930 | 1,280 | 1,1%0
18] 2,5% 1,700 [ 1,060 | 1,790 10,700 | 1,620 | 2,140 5,370 3,080| &,ls50 1,k20 1,230

19| 2,280 2,370 | 1,650 | 1,5k0 8,120 | 1,560 | 1,600 5,230 | f2,570| 3,k00 1,730 o82
20| 2,100 2,860 | 1,800 | 1,020 6,500 | 1,300 | 1,250 3,660 | 22,260 2,560 2,270 837
2 2,170 | 2,520 | 1,560 957 5,400 | 1,080 {1,230 3,880 [ #2,520| 2,110 | 2,520 738
22| 2,3% 2,130 | 1,010 | 1,0k0 4,520 788 | 1,350 3,810 | #8,300| 2,130 | 2,260 657
28| 2,550 1,730 872 | 1,310 3,670 583 | 1,840 5,300 | *13,000| 2,010 1,730 763
24| 2,640 1,600 862 | 1,220 3,1h0 519 | 2,180 6,670 9,110 1,820 1,250 922

25| 2,450 | 1,790 791 | 1,290 2,640 k59 | 1,830 7,200 | 6,070| 1,k00 | 1,260 | 1,2k0
26| 2,330 [ 1,890 992 | 1,070 2,250 501 | 1,640 8,560 | %,520| 1,020 | 1,350 | 1,510
27| 2,300 | 2,080 1,1ko 893 2,190 660 | 1,390 6,570 | 3,290 876 | 1,390 1,290
28| 2,780 |. 1,9%0 939 | 1,350 3,030 96 | 1,020 6,780 | 2,660 1,090 | 1,380 | 1,000

29| 3,100 756 | 1,550 5,790 957 653 7,660 2,200 1,340 1,390 1,010
30| 3,200 s5h7 | 1,630 5,830 788 629 7,310 1,860 1,670 1,kko 1,010
81| 3,100 kg7 4,130 911 6,250 1,700 1,150
Sum 63,620 28,698 114,871 148,770 131,848 12
85,690 ’ 31,041 253,830 i 34,3544 + T 115,480 o 18,250 5,227
Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet
onth | feer — 1939 High [P Lol Period  1924.1939
"High Low Day Day 1939 1939 Normal Maxi Mini
Jen. 8.53 6.33] 1 3,740 | 202,050 2,760 | 170,000 | 236,746 491,000 | 106,000
Feb. 7.58 512 1 3,060 | 16| 1,370 2,270 | 126,000 | 165,809 328,330 | 71,350
Mar, 5.84% 3.31( 1 1,760 | 16| "L466 1,030 63,400 | 125,68% 240,770 | 27,860
Apr., 6.89 2.56 |- 30 2,690 1k 238 957 56,900 123,642 318,000 56,900
May 20.93 6.4h0 | 15 29,300 27 | 2,140 8,190 503,000 208,724 503,000 99,400
June 15.09 3.7% [3 13,500 25 438 3,830 |, 228,000 377,189 | 1,180,380 31,700
July |© 7.5 2.49 | 17 2,740 10 36.7 | 1,110 68,100 323,454 629,000 54,400
Aug. 12,37 L6 b 9,780 11,100 4,800 295,000 31k,293 83l,000 73,200
Sept.| 11.68 5.41| 23| ® 13,000 911,730 3,850 220,000 624,006 | 1,259,620 | 124,060
oct. 20.05 3.77| 13 27,00 | 12| 738 4,250 | 262,000 | 573,236 | 1,287,410 | 124,280
Nov. 7.15 48| =21 2,550 ] 957 1,610 95,700 262,085 827,490. | 95,700
Dec. 5.91 3.87( 4 1,860 | 22| é6ke 1,130 69,700 | 233,469 59,220 | 69,700
Year 20.93 2.49 29,300 36.7 | 2,990 |2,166,800 (3,688,334 | 5,745,160 [1,969900|

2 Estimated.
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4 WATER BULLETIN NUMBER S —. INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT LOWER BROWNSVILLE STATION

DESCRIPTION: Water-stage recorder and ceable with etand up cable car and winch, located sbout 1,000 feet
below the El Jardin pumping plaunt, about 8.5 river miles below Brownsville, Texas, and Matamoros, Tameu-
1tpas, 46.6 miles upatream fram the Gulf of Mexico and 1,151.0 river miles below the Americen Dam at El
Pago, Texas. Zero of gege is on United States Coasat and Geodetic Survey mean sea level datum.

RECORDS:  Besed upon 53 current meter measurements, 50 by the United States and 3 by the Msxican Section,
made during the year. Computatlions by shifting channsl methods. 1939 records good. Recards available:
January 1934 to December 1939.

"REMARES: The river flow at thie station is greatly modified by many irrigation diversions and by large re-
gervolirs in the United States and Mexico. During floods only a portion of the river flow diacharges peat
this stetion through the channel of the Rio Grapde s part finds outlet to the Gulf of Mexico through
flood channels in both countries.

PREVIOUS EXTREME FLOWS: On June 10, 1935, a peak dimcharge of 31,000 second feet was reached with en es-
timated gage height of 32.10 feet. Additional data concerning peaks may be found in previous Water Bul-
letins. The river wag dry at this station a few days in 1930 end March 25-28, 1935, also June 16-19,
1938.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

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

1| 3,600 3,020 | 1,540 455 3,960 3,490 696 1,0b0]| 5,910 1,630 1,520 2,490
2| 3,k50| 2,800 | 1,200 634 5,070| k%,810 72k 1,220| 5,260 1,710| 1,760 1,540
8| 3,240 | 2,720 | 1,030 934 4,600| 5,650 756 1,3%0| 4,590 | 1,550 2,200] 1,550
4| 3,010] 2,h20 1,030 67k 3,650 5,940 847 1,330| *3,9k0 1,280 2,310| 1,610
5| 2,750| 2,550 | 1,350 572 2,780 6,280 | 1,000 1,2h0| *#3,140 903 | 2,260] 1,590
a| 2,54 2,700 1,590 476 6,500| 11,200 ok8 1,340] 2,650 1,160 | *2,120| 1,330
7| 2,600| 2,600 | 1,500 392 | 23,000| 11,900 711 2,k30| 2,050 [ 1,330 1,740 963
8| 2,670 2,500 | 1,160 | * 321 | 23,800| 9,500 k2 2,210| 1,780 | 1,270 1,330 816
9| 2,80| 2,300 731 376 | 16,500| 7,190 3hh 1,560 1,780 1,350 | 1,030 800
10| 2,780 2,200 531 514 9,050| 6,080 259 2,760 1,860 | 1,080 ok2 820
11| 2,700 2,200 550 626 6,7h0| 5,500 375 5,460 2,200 902 [ 1,030 991
12| 2,690 2,k20 660 426 5,820 4,920 | * 600 6,220| 2,460 1,720 1,400 1,130
18| 2,630 2,610 700 291 5,070 3,970 | * 658 6,660 2,650 |*18,900 1,650 988
14| 2,620| 2,360 780 308 4,850 3,080 | * 801 9,190| 3,370 | *eh,200 | 1,560 817
15| 2,710| 1,850 623 753 | 18,000| 2,520 894 7,760| k,b50 |*21,700 | 1,300| *1,010
16| 2,850 1,400 Wb 1,130 | *2k,h00] *2,130 | 1,500 6,120 1,020 [*11,ho0 1,200] 1,010
17| 2,760 1,550 460 | 1,480 | 18,100 1,780 | 2,210 5,210(. 3,580 | 6,550 1,250 1,020
18| 2,40( 1,650 990 | 1,650 | 10,200 1,570 | 1,980 5,160 3,220 | 5,030 | 1,350| 1,110

1| 2,1%0( 2,300 | 1,550 | 1,560 7,810 1,k70 | 1,630 5,090 2,560 | 3,940| 1,650 700
20| 2,000| 2,700 | 1,750 | 1,020 6,310| 1,280 | 1,360 L,620| 2,240 | 3,080| 2,100 600

21| 2,620[ 2,500 [ 1,540 82 5,280[ *1,090 | 1,300 3,860 2,520 | *2,360 [ 2,kco €50
22| 2,190| 2,050 [ 1,040 913 4, hko 800 [¥1,390 3,370| 8,10 | *2,120 | *2,1k0|- 850

28| 2,390 1,710 822 | 1,190 3,700 590 |*1,730 4,380 12,700 | *2,010 [ *1,600 570
24| 2,590 | 1,690 773 | 1,120 3,150 530 | 2,070 6,050| 8,900 | *1,610 | *1,250( * 754
25| 2,520| 1,830 690 | 1,170 2,670 7o | 1,740 7,180| 6,30 | *1,200 [ 1,200 ¥1,190
26| 2,350 1,850 85k | 1,0k0 2,380 510 | 1,570 7,060 1,850 | * o0k | 1,kh0| *1,390
:Z :,350 ;L,ggo 1,%0 757 2,000 * ggs 1,3k0 6,690 3,520 803 | 1,500| #1,260 |
570 1,850 1| 1,050 ,300| * 821 | 1,060 6,660| 2,780 1,030 | 1,450 *1,010
29 27950 7 682 | 1)k0o 31610 908 | 768 | 7,430 2;-2(60 1§3§o 1113.0 * 7907
80| 3,110 515 | 1,380 5,420 813 70k 7,360| 1,870 | 1,600 | *1,400| 1,060
81| 3,080 sk 4,290 812 6,470 1,680 1,130
Suml 62,350 25,454 107,448 144, 460 *127,262 2,646
83,080 29,550 247,450~ 33,249 " 117,580 i 47,492 32,
Month Extreme Gage | Extreme Second Feet — 1939 |Average Acre Feet
onth | Feet — 1939 High tow e Ml Period  1934-1939_
High Low Day Day 1939 1939 Averag, Maxi Mini
Jan. [ 19.k2 | 17.04 | 1 3,670 |20 | 1,950 | 2,680| 165,000| 212,500 299,000 | 106,000
Feb. [ 18.47 | 15.73 | 1 3,050 |16 | 1,280 | 2,230| 124,000| 149,667 237,000 | 78,000
Mer. [ 16,51 | 13.73 | 20 1,770 |17 373 953 58,600 | 115,717 183,000 | 29,700

Apr.| 1650 | 12.92 | 30 | 1,7k0 | 14 247 848 50,500 | 106,067 242,000 | 50,500
May 31.95 | 17.28 | 16 25,500 |27 | 2,160 | 7,980 491,000 322,333 491,000 | 110,000
June | 26.3k.| *14.87 6 12, k00 26 | * koo | 3,58 213,000 | 338,833 | 1,161,000 32,000
July | 18.23 13.53 | 17 2,260 11 232 1,070 65,900 | 325,317 587,000 65,500
Mg, | 23.65 | 15.80 | 14 9,700 1|+ 968 | k660 287,000| 273,817 679,000 [ 77,900
Bept.| 25.52 | 16.56 | 23 13,300 9| 1,720 | 3,920| 233,000 | 579,333 | 1,045,000 | 150,000

Oct. | 31.30 | 14.65 [ 1k 24,500 |12° 649 | k,110| 252,000 | 131,167 |¥ 629,000 | 200,000
Wov. | 18.12 | 15.35 | 21 2,50 |10 928 | 1,580 94,200 | 177,200 [ # 349,000 | 94,200
Dec. | 16.74 | 1hk.31 [ » 1,670 | 23 s17 | 1,050 64,800 | 171,767 | ® 302,000 | 64,800
Year: 31.95 | 12.92 25,500 232 | 2,900 | 2,099,600 | 3,203,718 | *4,877,700 1,911,600

* Partly Estimated. ¥ Estimated.
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WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

RIO CONCHOS NEAR OJINAGA, CHIHUAHUA

DESCRIPTION: The Rlo Conchos enters the Rio Grande ebout I miles sbove the intermationsl highway bridge
Pbetween Presldio, Texas, and 0OJinage, Chilmahua, 1.6 miles above the Lower Presidio gaging station on the
Rio Grande 7.8 mliles below the Upper Presidio geging station on the Rioc Grande and 280.4 river miles
below the American Dam at El Paso, Texas.

RECORDS: Based on discharge records of the Rio Grande at Upper Presidio end Lower Presidio stations, and
estimated lrrigation diversions and aerroyo inflow between theee two stations. The normels shown here
correspond with the revisions in Rio Conchos discherge shown in Water Bulletin No. 7, page &y, 1939
records fair. Records available: 1900 to 1913 and 1924 to 1939.

REMARKS: The Boquilla storage reservoir, as well es irrigation diversions for land in the Rio Conchos basin
greatly modify the river flow. The Colina reservolr with 21,900 acre feet capacity, located about 10.5
miles downstreem fram Boquilla Dam and the Rosetilla reservolr located sabout 52.7 miles farther down-
gtreem, 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 eveporation, the monthly flow is mot.

PREVIOUS EXTREME FLOWS: The greatest previpus recorded flow occurred September 11, 190k, when the egti-
mated peak was 162,000 second feet. Ses pages 71 and 72 of Water Bulletin No. 8 for the megnitude and
average frequency of floods from the Rio Conchos since 1828.

Month Extreme Gage Extreme Second Feet — 1939 [Average ‘ Acre Feet
onth | Feer — 1939 High Low e Period  1924-1939
High Low Day Day 1939 1939 Normal Maxi Minimum
Jen. 30 1,620 8 587 939 57,700 54,816 147,500 | 14,410
Feb. 15 1,580 27 711 | 1,085 60,200 k2,605 66,180 | 16,130
Mar. 23 2,620 31 359 791 148,600 39,988 70,2k0 | 20,870
Apr. 30 628 26 124 297 17,700 29,050 62,780 | 5,000
Mey k 516 13 99 220 13,700 33,601 122,740 3,950
June 21 3,620 1 115 290 17,300 43,482 91,900 8,720
July 31 1,750 20 309 724 4k 500 85,437 502,000 | 22,140
Aug. . 8 13,800 2 653 3,010 185,000 123,843 425,400 | 18,900
Sept. 1h 3,830 12 308 730 43,500 | 254,806 | 1,141,000 [ 9,370
Oct. 2k 1,940 5 1 953 58,600 141,989 798,000 | 41,000
Nov. 21 1,780 12 613 997 59,300 53,348 87,100 | 17,190
_Dec. 26 1,280 22 469 703 13,200 50,174 76,000 | 15,280
Yearly] . 13,800 9 897 649,300 | 953,159 | 2,431,850 | k00,930

EL PASO SEWAGE OUTFALL

Into the Rio Grande at El Paso, Texas

The water supply for the City of El Paso, Texas, ocomes from wells located eastward and northesstward
from the city. The present sewagé treatment plant began operating in March 1936. This sewage outfall enters
the Rio Grande 6.6 river miles below the American Dem at EL Paso, Texas. The fiow of sewage 1a measured by
Venturi Meter. The record was furnished by the Department of Water and Sewage of the City of El Paso.

1939 Period 1936 to 1939
Month
Mean Second Feet - Acre Feet Average Acre Feet
Janusry 8.3 513 478
February 9.3 517 Lgh
March 10.0 613 472
April 10.7 636 ' 528
May 9.5 583 538
June 10.1 601 568
July 10.0 61k - 569
August 9.1 562 553
September * 8.1 * 183 524
October * 8.1 * 495 519
November 8.5 504 54
December 8.2 506 5
Yearly 9.2 6,627 6,252

* Partly Estimated
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RIO GRANDE FLOODWAY DISCHARGES IN THE LOWER RIO GRANDE VALLEY

On The United States Side

There are three floodways on the United States side of the Rio Grande delta which carry excess Rio
Grande flood waters to the Gulf of Mexico. Such floodwey discharges are meagured at the floodway geging
stetions, descriptions of which will be found in previous Water Bulletins.

On the United States side in 1939 flood water pessed through the Rencho VieJo floodway only.

When the Rioc Grande at the Matamoros gaging station on the Brownsville-Matsmoros raiirosd bridge
reaches a gtege of 16.4 feet (5 meters), or a flow of about 14,500 second fest, then water begins to flow
into the Rancho Viejo Ploodway 18.4 river miles upatream, I1f the control gates are open. The Rancho Viejo

gaglng stetion 1s on the floodway-highway bridge 1.2 floodway miles below the.floodway control gatea on the
river bank.

Mean Daily Discharge in Second Feet and Period Summary, 1939

Rancho Viejo Floodway. Near Brownsville, Texas

Da.te Second Feet Date Second Feet
Mey 7 23 October 13 65
May 8 163 October 1k 213
May 15 1 October 15 43.6
May 16 148
The Period 335 301.6
Period Summary
} Gage Second Feet Acre Feet
Period — - -
Extreme Feet High | Extreme High Total
May k2 .50 300 664
October 42,16 230 638
The Period k2,50 300 1,302

On The Mexican Side

There are three floodways on the Mexican side of the Rio Grande Delte through which exceas flood waters
flow. These are the Retamsl Cemal, Control No. 2 and Control No. 3. Only the Retamal Cansl flows ere meas-
ured. See Diversions fram the Rio Grande into the Retamal Canal on page 60 of this Water Bulletin.

STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN

The following data for E1l Vado reservoir on the Rio Chama are from the Middle Rio Grande Conservancy
Diastriect, Albuquerque, New Mexico. The data for Elsphant Butte and Caballc reservoirs on the Rioc Grande
and for McMillan, Avalon and Alsmogordo reservolrs on the Pecos in New Mexico, are fram the United States
Reclemation Bureau. The office of the Pecos Joint Investigation furnished the data for Red Bluff re-
gervoir on the Pecos river In Texas., The data for Boquilla reservolr on the Rio Conchos 1n Chihuahua, are
from the Ccmpafila Agricols y de Fuerza Electrica del Rio Conchos, S. A. The data for Don Martin reaervoir
on the Rio Salado are from the National Bank of Agricultural Credit of Mexico.

The monthly figures on the following page represent the acre feet of water in storage on the last day
of each month, and the capaclties represent the normal capacities on the last day of the year.

The data ghown on the Pollowing page for Elephant Butte Reservoir were modified to conform to a re-
vised capacity curve of the United States Section of the Intermational Boundary Commiseion.
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i
! STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN- —continued
!
‘ In The United States
i In Thousands of Acre Feet
El Vado Eﬁ»hznt Butte Caballo
{Capacity 198.8) (Capacity 2,228.1) (Capacity 346.0)
‘ Month Year 1039 | Aversge 1535-39 | Yemr 1939 | Normal 1924-39 Year 1939 kvoraga 1936-39
| Storegs | Change| Storage | Change| Storege | Chenge | Storege | Chenge | Storage | Change | Storage | Change
Jannary 61.6 | +2.9 56.3 + 3.1 1,177.0] + 10.3[ 1,111.7]| + 26.7 112.%] + 32.0 56.2| + 16.0
February 62,7 | +1.2 57.2 | + .8| 1,207.1| +30.1| 1,123.5| + 11.B 92.8| - 19.6 18.6| - 7.6
Mecech 5.5 -17.3 60.5 + 33| 1,299.3| + 92.2| 1,108.0( - 15.5 25,4 | - 67.4 17.2| - 31.4
Apral 82.6 | +37.2| 119.6 | +59.1| 1,201.3| - 8.0 1,105.6( - 2.k 3.1 + 17.7 28.9| + 11.7
May 18,0 | +65.%| 167.0 | +7.b| 1,247.9| - k3| 1,215.3| +109.7 27.8| ~ 15.3 20.4| - B.5
Jume 108.0 | -0.0| 153.% | -13.6| 1,132.2| -115.7| 1,21%.2| - 1.1 18.3[ - 9.5 181 - 2.3
! July 57.7 -50.3| 119.1 | -3k.b4| 1,007.8| -12h.k| 1,130.2| - 83.0 20.8| + 2.5 17.9| - .2
| August 27.5 | -30.2 80.1 | -38.9 911.2( - 96.6| 1,046.1| - 85.1 30.4| + 9.6 21.3| + 3.4
I Septenber 17.3 | -10.2 62,1 | -18.1 810.5| -100.7| 1,018.1 - 28.0 73.1| + k2.7 37.5| + 16.2
| October 1k.6 - 2.7 57.0 - 5.1 T78.7| - 31.8| 1,026.6| + 8.5 964 | + 23.3 53.8| + 16.3
: Novembher 7.4 | + 2.8 54,2 - 2.8 7844 + 5.7( 1,038.1| + 11.5 86.0( - 10.% 58.k| + k.6
b December 156 | +2.2 57.1 | +2.9 814.1| +29.7| 1,0k0.2( + 11.1 79.3| - 6.7 79.8| + 2L.4
} Anmial ® 55.2 | -39.0 87.0 | +3.906 1,028.5| -352.6( 1,099.0] - 35.8 & s58.8( - 1.1 38.2| + 39.6
i Meximmm ¥+ 149.9 136.4 195.7 4 1,330.2 S560.31% 1,986.% + 11h.2 97.3 | ¢ 11k.2
| Mintwmm $ 135 0 + 769.9 k215 1 16.9 0
I Alamogordo McMillan and Avalon Red Bluff
! (Capacity 157.0) (Capacity 45.5) (Capacity 284.0)
Month Year 1939 Average 1537-39 Year 1939 Normal 192%-39 Year 1939 Average :_1935-39
Storage | Change | SBtorage | Chenge| Storage | Chenge | Starage | Changs | Storege | Changs | Storage| Change
Jammary 103.9 | + 4.6 £8.0 | +5.0 23,0 - .1 359 + .8 154.0| + 17:8 135.2( + 1.1
Februery 107.1 + 3.2 72.0 + b 20.3| - 2.7 35.0| - .9 158.0| + k.0 139.9| + k.7
March 90.9 -16.2 55.4 -16.7 22.h| +2.1 31.5| -.3.5 154.0| - Lo 138.4| - 1.5
April 99.1 + B.2 59.6 + 42 0.0| - 2.4 20.1| -11.4 12h.5| - 29.5 12k,0| - 2k.h
May 8h.6 -1b,5 53.2 - 6.k 26.6| + 6.6 28.8| + 8.7 115.0| = 9.5 107.1| - 6.9
June 61.9 -22,7 28.0 -15.1 19.0| - 7.6 23.2| - 5.7 101.0| - 140 186.8| + 79.7
July 93 | +31.5 TL.9 +33.8 20.2| + 1.2 21.0| - 2.2 76.0( - 25.0 166.4%| - 20.4
Augnet 108.3 +1h.,9 69.0 - 2.8 20.2 o 19.2|. -1.8 66.0| - 10.0 1| - 22.3
September 89.7 | -18.6 87.1 | +18.0 17.5| -~ 2.7 26,9 + 7.7 k7.0| - 19.0 1%0.5| - 3.6
October 88.4 - 1.3 ok.7 + 7.6 5.1 -~ 2.k 31.7| + 4.8 4.5 - 5 108.7| - 31.8
November 91.5 + 3.1 .4 -23.3 13.0( -2.1 31.8| + .2 50.0( + 3.5 10| + 1.7
December ok, + 2.7 734 |+ 2.0 Z2.7 - 3 33,0| + 1.2 58.0( + 8.0 51| + &7
Axnual & 92.8 [ -5.1 67.8 | +w0.k e 19.2] -10.4 28.2| - 2.1 @ 95.8| - 78.2 133.9( ~ 78.2
Maximom 108.3 4.4 108.3 26,6 13.9 85.5 158.0( 111.5 275.5
Mixdmm 61.9 0 12.7 0 6.5 0
Total In United States Reservoirs
{Capacity 3,259.4)
Momth Yeor 1939 Eatimeted
Btorage Change | Average
Jarmery 1,631.9 + 67.5 1,463.3
February 1,648.0 + 16.1 1,h76.2
March 1,657.5 | - 10.5 1,411.0
April 1,660.6 + 23,1 1,447.8
May 1,649.9 - 10.7 1,591.8
June 1Mok | - 209.5 1,633.7
July 1,275.9 | - 1645 1,527.5
August 1,163.6 - 112.3 1,379.8
September 1,055.1 | - 108.5 1,372.2
October 1,039.7 - 15.4 1,372.5
Rovember 1,0k2.3 + 2.6 1,364.3
December '1,077.9 + 35.6 1,407.6
Annual & 1,360.2 - 486.5 1,h54.0
Maximm 1,660.6 620.9
Minimm 1,039.7
In Mexico
Boguilla Don Martin Total In Mexican Reservoirs
. (Capacity 2,116.0} {Capacity 1,123.0) {Capacity 3,239.0)
Mont! Year 1939 Normal 1924-39 Year 1939 Formal 1930-39 Year 1939 Estimsted |
Storege | Change| Storege | Change| Storege | Chenge| Storage | Change| Storage Change . Average
Jemeary 1,875.5 | - 57.2| 1,3k6.6 | - 37.% 36 - .3 6.8 - 3.0 1,911,9 - 57.5 1,833.4
February 1,80k.2 | - T1.3| 1,313.4 | - 33.2 33.9| -.2.5 Lok | -17.% 1,838.1 -73.8 1,782.8
Merch 1,736.9 | - 67.3| 1,256.7 | -~ 567 30.1| - 3.8 Wr.6| -21.8 1,767.0 - 71 1,704.3
April 1,66%.5 | - 72.4] 1,101.1 | - 65.6 26.7| - 3.4 432.5( -15. 1,661.2 - 75.8 1,623.6
May 1,567.6 | - 96.9| 1,115.5 | - 75.6 29.2| +2.5 Lk.o| -18.5 1,596.8 -~ okh 1,529.5
) June 1,485.5 | - 82.1] 1,056.5 | - 59.0 39.6| +10.4 sk | o+ 2.h 1,525.1 - 7.7 1,k71.5
' July 1,491.3 |+ 5.8| 1,112.6 | + 56.1 340 -5.6 ho.7| - 47 1,525.3 + .2 1,523.3
Aungust 1,886.1 | +39k.8| 1,263.8 | +151.2 39.3| +5.3 399.9| -10.8( 1,925.% +400.1 1,663.7
Septembar 1,800.7 | - 65.%| 1,427 | +178.9 27.0| - 2.3 Lk k| +64.5 1,857.7 - 67.7 1,907.1
October 1,782.6 | - 38.1| 1,434.3 | - 8.4 13,71 + 6.7 ¥5.8| +11.% 1,826.3 - 3.4 2,910.1
November 1,745.8 | - 36.8| 1,383.0 | -~ 50.% .y -1.3 ko0.9| +15.1 1,788.2 - 38.1 1,874.8
December 1,815.6 | + 69.8| 1,364.0 | ~ 15.9 38.5| - 3.9 493.6| + 2.7 1,85k.1 + 65.9 1,857,
Anmal 01,723.0 | -117.1| 1,273.4 | - 20.2] @ 35.9| +1.8 450.1| + 3.8 & 1,758.9 ~115.3 1,723.5
Maxlmm 1,932.7 | W47.2| 2,152.0 13.7 17.0| 1,163.k ¢ 1,969.4 Lk,
Mintmm 1,485.5 54,0 26.7 0 1,525.1

| @ Aversge. % Datly Maximm or Minisom, ¢ Jamary 1, 1939.
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HYDROLOGIC BALANCE SHEET
FOR LARGE WATER-SHEDS OF THE RIO GRANDE BASIN

Sufficient precipitation records now being avalileble for some large subdivisions of the Rio Grande
basin, a hydrologic balance sheet 1s set out below covering 59,771 square mlles, or 35% of the Rlo Grande
watershed.

‘'he watersnea covered in this table comprises all of the watershed below Fort Quitmsn, excluding the
Rio Conchos, the Pecos ebove Red Bluff reservoir, the Rio Salado sbove the Rio Salado Station and the Rio
San Juen sbove Santa Rosalia. The Period covered is the 16 years 192k to 1939. One side of the balance
gheet ghows all .amounts and gources of water received on the surface of the watershed. The other side shows
all smounts of water leeving the same watershed surface and the manmer in which it left. Any water leaving
the watershed beneath the surface 1s neglected as negligible when compared with the flgurea representing
evaporation and transpiration. Evaporation from reservolirs 1a included under the heading "Irrigation Con-
sumption”.

Average Annual Amounts

RECEIVED ON THE WATERSHED FROM DISBURSED FROM THE WATERSHED BY
Deep . Evaporation Irrigation
Rainfall Streams and Streams
Springs Transpiration| Consumption
Inches deep
on the
restricted 15.18 1h.65
watershed
Thousands
of acre feet 48,379 . 1,035 2,717 46,701 . 408 5,082
of water
Percent 92.7 2.0 5.3 89.5 0.8 9.7

INDICATED TRENDS IN RUN-OFF OF DEVILS RIVER

The two strip grapbs presented on the following pege show cumulative plottings for the 69-year period
from 21871 to 1939, inclusive., The lower atrip represents the trends of aversge monthly rainfall on the
Devils River watershed. The upper strip represents corresponding monthly run-off trends of the Devils River.
All of the monthly values cummlated in the reinfall graph are from actual records, eg sre sams of the month-
1y run-off values, but soms of the monthly rm-off velues are symthetic. These synthetic values are indi-
cated on the strips. All of the monthly values, whether actual or synthetic, represent dspartures fraom mon-
thly normals. These monthly dspartures and the monthly normale were computed by &.smoothing process which
consisted of using ome-half of the total of the two-month progressive interval. {Example:

(&) The figure for Februery 1is one-half the sum of the Janusry and Februery figures.
(b) The figure for March 1s one-half the sum of the February and March figures, etc.)

For the rainfall graph the 69-year normals were used as the bas.s 1or computing depertures. The depar-
tures for that portion of the run-off grarh labeled "actual" were based upon the normals for the period of
record only, which covered the 360 months, May 1900 to March 191k, and December 1923 to December 1939.

The departures for the run-off graph, lebeled "synthetic", were derived from three relationship curves,
(a) one representing the summer months Jume to October, (b) one representing the winter months December to
April, and (c) one, halfway between the two above mentioned curves, representing the overlapping winter and
summer months of the iwo-monthk progressive intervals, 1.s., the two-month progressive intervals March-April,
April-May, also October-November and November-December.

These relationship curves were first plotted from actual rainfall and run-off data for the 360-month
period of record mentioned above;then the relationship curves were adjusted until the 69-yeer synthetic run-
off graph, shown here, practically closed upon the zero line from which it began.

These graphs indicate that the 69-yesr normal run-off of Devils River was about 1,100 acre feet par year
less than was the normal of the 360-month (30 year) period during whick the flow was measured. This measured
period normal was 464,300 acre feet per year.

Also indicated cleerly is the fact thaet, during the 29-year pericd from 1901 to 1930 there was a defin-
ite trend downward in the Devils River run-off. For during thie period the average annual was 57,100 acre
feet below the measured normel or only 407,200 acre feet per year. |

The smallest 6-yeer average run-off of the 69-year period was from 1907 to 1913 when the anmual average
was 129,000 acre feet below normal or only 335,300 acre feet.

On the other hand the greatest f-year average run-off (from 1930 to 1936) was 236,900 acre feet per
year sbove narmel or 701,200 acre feet per year.

In other words, it is seen that during the six leenest years the run-off was less than half of that dur-
ing the six fattest yeara.

In general the graphs show that the rising trends eare steeper and shorter than the falling trends.
This 1s enother way of saying that in general the years of drought are much more numerous bdut depart from -
normal somewhat less than the yeers of plenty. .
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FLOWS AND DROUGHTS ON DEVILS RIVER
AT DEVILS RIVER STATION
Since 1830

There are 30 years of records of measured flow of Devils River and 109 years of re-
cords of flood flows. From these records, the following graphs were prepared. The
first graph represents flows and the second graph represents non-flows or droughts. Each
represents its phenomena in three dimensions, viz: magnitude, duration and frequency.

The scale across the bottom of each graph (logarith:mic) ‘represents duration of con-
tinuous flow or non-flow expressed as days. :

The scale up elong the side of each graph (logarithmic) represents magnitude of
flow in second feet.

The curved llnes on the graphs represent average frequencies in years.

The flow of the Devila River fluctuates from a minimm mean daily of 125 second
feet to & maximm mean daily of 222,000 second feet. For convenience this large range
of flow was divided into 33 horizons, each horizon comprising a range of ebout 23‘}: of
the meen discharge of the horizon. For example, one horizon extended from 125 to 150
second feet; another from 80,000 to 100,000 second feet, etc.

A flow event is defined as a contimuous duration of days during which the river
flow was within or above & given horlzon of flow. A drought event 1s defined as a con-
tinuous duration of days during which the river flow was below or less then a glven ho-
rizon of flow.

From the entire Devils River record, all flow events and all drought events on
each horlzon were arranged in thelr decending order of length of duration. This arrange-
ment established the frequency. The event of longest duration on a given horizon occur-
red only once in 100 years, hence its average frequency rate was once In 100 years. The
event of second longest duratlion on that horizon was asssigned an average frequency of
once every 50 years, because on that horizon an event of that duration or of longer du-
ration occurred at the average frequency rate of twice in 100 years.

The following examples illustrate the manner of reading the graphs:

The point marked "A" on the flow graph shows that on an average of once every twenty
years in the past, a flow equalling or exceeding 6,000 second feet ran continuously for
6 days or .longer and point "B" on the flow grsph shows that with equal average frequency
(once every 20 years) a flow equalling or exceeding 300 second feet ran contimmously  for
2,600 days or longer. Similarly the point marked "C" on the drought graph shows that on
an average of once every 3 years the flow wag less than 15,000 second feet continuously
for 100 days or longer and point "D" shows that on an average of once every 50 years the
flow was less then 100,000 second feet continuously for 10,000 days or longer.

Up and down along ‘the 40-day line of each graph will be found the magnitude equaled
or exceeded and average frequency of all events which range in duration from %0 days up~
ward, but it should be remembered that each such event of longer duration then 40 daye
1s also of a lesser frequency than the 7-00-d.a.y event.

The average frequency and the continuous duration, equaled or exceeded, of all flow
events of 10,000 second feet or more and of all drought events during which the flow was
less than 10,000 second feet will be found along the 10,000 second foot line on each
graph.

The magnitude equaled or exceeded and the continuous duration in days equaled or
exceeded of all separate events of flow and of drought which occurred with an average
frequency designated as once every 5 years will be found along the 5-year frequency line
of each graph.

These graphs are aids +to the analysis and synthesis of the statistical data of 109
years of. records of flow (30 years of contimuous records and 109 years of flood records)
at the Devils River geging station. They are especlally valid because in the past 109
years, and more, there has been comperatively little chenge on the Devils River watershed
in those features, such as diversion or storage of water, which meke for grest changes 1n

the character of the river flow.
’
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SOURCES OF RIVER FLOW
1924 to 1939

Subdivieiona of the Rio Grande basin, especlally below Fort Quitmsn on the main river, and below Red
Blpff Dem on the Pecos River, are shown on the following three maps.

The lerge figures on the first map, "A" ghow In terms of acre feet per squere mlle, the approximate

average amnual unused run-off which originated on each weter-shed subdivision during the 16-year period,,

192k to 1939, and which either flowed from or was reservoired within the subdivision.

On the second map, "B" there is shown,for each subdivision,the average armual total water-shed yleld,
sametimes called the virgin yield, that is, the sum of the unused water as shown on the first map and the
water estimated to have been consumed by irrigation and reservoir evaporastion within each subdiviaion.

From the total water-shed yleld figures, shown on the second map, there was deducted the estimated

average anmual flow from deep springs within each subdivieion end the resulting figures appear on the
third map, "C"

108° 106° 104 i02° 100" *

N e
AVERAGE ANNUAL UNUSED RUN.OFF
APPROXIMATE ACRE FEET PER SQUARE MILE
1924 to 1938

<197 Awseraes
N o S / ©SAN ANTONIO
0jlnegs I Ry \‘ § ¢ i 4,

ingss - Jooites £} 1p

illeAcone "“'L
- ,s;’mu [}

ey $ M K86.8 M A oom
,‘ “{ “ —, wemgwa»

ek -
Ouvalde Gity

. N\ Spring
40.0 ) arigos? ‘<<?.5_ 8 2 0.2 22

lics
s & Locaets

\ A § = \u e
N 209 ULk 419

vy
© SigrroMajads Y 4 oMuangventirs  gam; \, >‘
LB ctove : X, 29.
« "‘7’2" 2 YK >

e

,MEX’CO

=

g

-

S U7

% 06" 104




WATER BULLETIN NUMBER 9 INTERNATIONAL BOUNDARY COMMISSION 53

SOURCES OF RIVER FLOW —conitinued
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SOURCES OF RIVER FLOW

A distinction muat be made clemr between the figures in
the table et the lower or left side of this pege showing aver-
age annual unumed run-off and the graphical part of the pege
showing unused stresm flow. Ag en illustration of this dis-
tinction, consider the wmsed stream flow at Upper Presidio.
The smounts shown graphically sbove or to the right of the page
are the millions of acre feet of water which actually flowed
past this statlon, while the emounts shown by figures helow or
to the left of the page are acre fset per equeare mile of unused
run-off which includes: (a) the water which actually flowed
past the stetion and fram which has been subtracted, (b) the
water which ran off the water-shed into Elsphant Butts reser-
volr in yeara prior to 1924 and was drewn from the reservoir

during the period 1924 to 1939 and to which has been added, (c)
the weter which hes been impounded since 192% end remsined in
El Vedo reservoir and Ceballo reservoir at the close of the
year 1939. This subtractive carry-over storege in Elephant
Butte reservolr averaged 35,800 acre feet per year. The addi-
tive carry-over storage in El Vado reaervoir and Caballo reser-
voir averaged 6,200 acre fest per year., Other carry-over stor-
age figures are: Boquills reservoir on the Ria Conchos, -20,000
acre feet per yeer, aubtractive. Alemogordo, McMillan, Avalon,
and Red Bluff reservoirs on the Pecos River, 7,400 acre feet
per year additive. Centenario and Sen Migusl reservolrs on
the Rio Ben Diego, 600 mere Pest per year, additive. Dom Martin
reservolr on the Rio Salado, 2,400 ecre feet per year, additive.

AVERAGE ANNUAL
UNUSED RUN-OFF
AE/sa M. UNUSED STREAM FLOW IN MILLIONS OF ACRE FEET
1900-1913[1924-1939
£ 3 - (-3 ~ o w 6
46.8"| 38.5"| qunmarciAL ° e b -
7
- 3 *UNMEASURED
29.7 A I — 524
to o« % UNMEASURED
17.1 587 | rort Quitman |2
+ UNMEASURED
n.e2 40 [ LANuTRIA
UNMEASURED
* L3
166 5771 uerer PREstDIO
510 377 RIO CONCHOS ~
A
UNMEASURED { 1
LOWER PRESIDIO | 1930, + ] 193
'
ALAMITO CREEK { \
236 278 T
TERLINGUA CREEK {
1
UNMEASURED ] \
IOHNSON RANCH —— [ 1930 L9
" ,, UNMEASURED \ Y
28.6 2L | pngrry | e30 N e 1938
12.3 9.4 PECOS RIVER \ AN _
\ ©
+ o
HLOoOo GOODENOUGH \
15,0007 |11, ODENOL . \ \\ \ b
N
N
106 121 DEVILS RIVER \ N N
©
gg-?* 79.4 UNMEASURED- \ A R
il 23.37 ) peRio 193 LN S 1932
SAN FELIPE CREEK ]
1 2
PINTO CREEK ° [
N_‘_l
108 87.4 RIO SAN DIEGO * ‘»j
- t
o—‘\—\
RIO SAN RODRIGO, P L
- % UNMEASURED © 1
308 25371 "EAGLE PASS 834 z \ \ 1932
RIO ESCONDIDO s 2|1 \
U_g I 3
207 | 269 UNMEASURED I I
ELJARDIN (Estimated) ! { |
!
. * UNMEASURED \( Vo
305 25471 " arep0 1934 \ 1932
\
272 209 RIO SALADO \ AN
[ UNMEASURED \ \ |
ZAPATA 1934, A \ piez2
609 53.9 R0 ALANO \ v
\
1
. x|l unmesureD \ \
310 25.7%) “poma___ 1934 A \ 1932
529 | 80.0 0 SAN JUAN \ ~o I~
1 3
348 295 UNMEASURED \ |-
326 295" RO GRANDE CITY ____ 9% ] } 193
DIVERSIONS / 'I
QVERFLOW AND = -
CHANNEL LOSSES .
MATAMOROS______ 7 b 1933
DIVERSIONS {
QVERFLOW AND !
CHANNEL LOSSES
LOWER BROWNSVILLE.
o - ~ o » o » ~ @ © °
t ESTIMATED

% UNUSED RUN-OFF AT AND ABOVE GAGING STATION

UNUSED STREAM FLOW IN MILLIONS OF ACRE FEET
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DIVERSIONS F ROM THE RIO GRANDE
INTO THE AMERICAN CANAL AT EL PASO, TEXAS

This concrete-lined canal-diverts water from the Rio Grande &t the Amerlican Dem near El Paso, Texas,
2.1 river miles above the Mexicen Dem near Ciudad Juerez, Chihuehua. The gaging station is an open
chennel rating station with water-stage recorder located 396 feet below the canal head-gates. The zero
of the gage iam 3,712.30 feet sbove U.S5.C. & G.S. sen level datum or 3,670.00 feet ebove U.S.R.S. end
Sante Fe Ry. datum. 1939 record good.

This cenal was constructed by the United States Section in commection with the American Dam. Opera-
tion began June 2, 1938. Water from this canel discharges into the Franklin Canal from which soms is
frequently returned to the Rio Grande at spillwaya 2.2, 2.7 and 3.6 river miles below the American Dam.

RECORDS: Based upon 30 current meter measurements during the year and a stable rating curve. Records
avallsble June 2, 1938 (when the operation of this canal begen) until Dec. 31, 1939.

PREVIOUS EXTREME FLOWS: The greatest mean daily flow in the canal ocourred Sept. 5, 1938 with a flow of
1,260 mecond feet. The lowest flow in the canal was 2 second feet on many occasions.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

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

1| 1.0 *1.0] 173 698 736 856 883 1,100 [ 1,030 559 306 252

2| 1.0 *1.0[ 162 ™ | e 717 T4 865 1,160 | 1,060] 543 295 2kl

sl 1.0 *1.0| 213 |1,000 |@& 677 736 927 1,010 | 1,190 517 287 238

4 1.0 * 1.0 366 840 561 801 1,020 1,010 1,120 ko9 283 234

5] 1.0 * 1.0l 399 846 | ¢ 690 |1,080 [ 1,180 1,130 | 1,070| 527 267 23l

6] 1.0 * 1.0 435 Blg | & 626 939 | 1,010 1,050 [ 1,080 579 293 103

7] 1.0 #5204 | W82 o | & 683 927 905 1,140 971|637 287 * 2.0

8] 1.0 128 Ly 781 865 883 852 1,180 880 | 612 262 * 2.0

9| 2.0 20k Ly 678 813 | 89 822 1,020 837 | 499 238 *2.0
1| 1.0 578 476 880 786 807 852 862 812| 45k 256 * 2.0
11| 1.0 482 Lhg 883 718 86 [ 1,070 877 856 R 256 * 2.0
12| 1.0 328 428 822 712 918 952 1,120 846 432 258 * 2.0
13| 1.0 305 416 53 733 852 902 1,080 968 | ko3 25% *1.5
14| 1.0 285 k59 686 736 798 899 1,180 991 | ko3 ko3 * 1.5
15 1.0 343 L6k 792 T80 810 1,040 1,120 952 k16 466 * 1.5
18] 1.0 405 L2 883 762 798 877 1,040 1,040 39k g 135
17| 1.0 396 469 902 771 |1,020 .| 1,040 1,010 813| 320 459 232
18| 1.0 457 582 8ko 753 981 | 1,020 856 733 295 220 351
19| 1.0 503 921 87k 777 | 1,040 939 816 546 303 * 2.0 358
20| 1.0 385 923 865 70L 939 936 59 517|  h65 *2.0 | 430 4
21l 1.0 357 8oz 789 667 975 943 982 512 | k7h *2.0| w37
221 1.0 334 741 822 | 681 943 987 869 482 Lot * 2.0 397
28| 1.0 305 86 825 Th7 933 11,190 886 sho| 543 * 1.5 | 310
24| 1.0 250 79 83k 715 |1,000 | 1,180 890 g2 [ s02 *1.5| 285
25 1.0 218 709 877 756 |1,030 | 1,060 807 486 | sk * 1.5 | 134
26 1.0 209 661 87h 877 971 962 753 76 351 *¥ 1.5 * 2.0
27| 1.0 20k 692 828 7 962 | 1,110 721 k9| 353 187 * 2.0
28| 1.0 187 80k 83k 768 959 | 1,1k0 715 351 336 277 * 2.0
29| 1.0 ™ 886 852 [1,000 | 1,010 822 Lo1 320 279 * 2,0
80| 1.0 667 908 o1k 933 880 816 108 | . 318 262 * 1.5
81| 1.0 816 896 1,130 91k 316 * 1.5
Suml 31.0 17,465 23,244 30,583 23,013 6,578

6,941 .4 25,034 27,360 29,695 13,788 ko1,
‘Extreme Gage Extreme Second Feet — 1939  |Average Acre Feet
Month [ o @ — 3 : } Second i
eet 1939 High Low Feet Total Period 1938-1939
High Low Day Day 1939 1939 Averag Maxi Mini

Jen. | * 3.0 | * 3.0 |} 1 1.0 1 1 1.0 1.0 61.5

Feb. 7.51 | % 3.40 | 20 634 1 1.0 248 13,800

Mar. 9.3k 5.26 | 19 | - 1,250 3 157 563 34,600

Apr. 8.82 5.53 3 1,070 8 201 834 Lo, 700

May 8.62 6.70 { 30 1,000 6| 2 U5k 750 46,100

June 9.29 7.5k 5| 1,230 2 675 912 51,300 54,200 54,300 54,100
July | 10.01 6.84 | 15 1,490 16 489 987 60,700 60,200 60,700 59,700
Aug. 9.98 7.23 | 15 | 1,480 22 | . 590 958 58,900 59,950 61,000 58,900
Sept.| 9.5 3.55 | 3| 1,320 10 * 1.0\ 767 15,600 4,550 45,600 43,500

oct, 7.50 5.97 7 664 18 289 W5 27,300 26,850 27,300 26,400
Nov. 6.85 3.52 | 15 492 23 * 1.5 219 13,000 12,600 13,000 12,200
Dec. 6.70 3.57 | 20 45k 13 *1,5| 142 8,730 11,165 13,600 8,730
Yearly] 10.01 | * 3.40 | 1,490 1.0 570 | kiz,791.5

* Partly Estimated. ¢ Deduced. -l- And other days. 2 Estimated.

fpmemey o ey e - .
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DIVERSIONS FROM THE RIO GRANDE IN THE EL PASO VALLEY OF TEXAS
Together With Corresponding :
R . ACREAGE CULTIVATED, WATER DUTY AND RAINFALL
1939

The diversions of water listed below were made for use on lands in the E1l Paso Valley of Texas, lying
between the American Dam and the Fort Quitman gaging station.

The diversions were meagured for the 6h4,U56 acres or 98.9% of the total area which lies above the
lower end of the Hudspeth County Conservation end Reclamation District Number One. These water measurement
and acreage records were furnished by the El Paso office of Unlted States Bureasu of Reclamation. For the
710 acres or 1.113 of the total mrea which lies below the FHudspeth District =and above the Fort Quitman
geging station, the dlversions were estimated.

From the gross diversions into the Franklin end Riverside canals there has been deducted the water
spilled back to the river at 3 points, viz: 11.6, 19.0 and 26.4 river miles below the Americen Dem at EL
Peso. There le considersble re-uge within this area of drainage end waste water from within the area.
Finel drainsge water retwrms to the Rio Grands. This record began July, 1938.

The average annuel evaparation from neturel water surfaces in this region 1s approximately 66 inches
per year. See Water Bulletin No. 5, page 58.

Mean Daily Discharge in Second Feet 1939 — Annual and Period Summary

Day

[
1]
2

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

1 [) 155 745 T 839 847 846 960 L85 3h1 231
2 o 150 697 632 808 857 945 851 588 309 257
8 [ 168 857 615 749 876 ol1 g0k 526 245 201
4 0 294 862 592 826 900 902 | 1,142 550 2k9 217
5 0 418 901 632 837 91k 890 1,036 546 243 116
[ 0 356 693 66k 876 k3 599 | 1,038 60L ah5 112
7 0 470 723 648 951 861 773 | 1,005 550 263 202
8 52 kg 751 665 918 8k2 893 93k ko1 228 209
[ 66 381 757 753 900 o4 922 852 333 248 183
10 30k 456 839 815 752 780 880 813 419 233 167
11 w2 | 380 | 995 802 89 [ 1,002 851 869 43k 250 187
12 300 Lok 927 692 831 886 951 853 Lo3 230 184
13 328 ko5 848 720 902 859 889 902 50k 202 116

218 419 720 718 830 847 903 851 ko5 295 183
302 505 790 725 836 963 899 532 | 7k 41k 177

—
Q
o|loovococoolovoooolooouto|loocoo|lcooCO|lOoOOO0O

16 T3 491 8ok 825 803 848 781 71 ] 371 241
302 473 9 839 . 924 920 893 265 297 373 179
18 18 528 937 785 959 923 801 316 266 391 315
19 597 71k 861 763 982 931 760 459 300 b5 339
20 439 885 87h 739 97k 869 726 537 350 296 395
21 333 832 772 683 895 883 870 548 394 229 412
22 332 807 845 685 866 945 881 Lz 382 278 314
28 306 851 860 728 911 990 oks5 57 k75 252 287
24. 224 831 850 ™7 917 999 948 431 hhy 245 241
26 253 H3 843 785 962 955 816 465 Ihg 27k 302
26 202 671 838 780 873 921 712 95 352 31k 112
27 151 698 789 838 93k ] 1,005 T00 496 327 346 5
28 148 816 855 | 723 899 996 739 513 331 262 0
29 827 840 785 902 903 798 ko2 287 278 21
80 731 826 737 903 841 881 373 267 214 o
81 808 809 863 857 364 0
Sum| 17,12 22,668 27,96 1 ;
673 T o5 P60 a6u08 P19 60 B3 g5 070 BB o
Month Rainfall in Inches |9Extreme Second Feet — 1939 | Average Acre Feet
H
| Average | ormal High Low | e ot Period  1938-1939
1939 1939 | Day Day 1935 | 1939 Average | Moxi —
Jen. .70 .36 [ 0
Feb. .01 27 | 19 597 |¥ 1 o 220 12,200
Mar. b1 271 20 885 2 150 552 34,000
Apr. .30 28 | 11 995 6 693 | 831 | ky,hkoo
May .12 A |17 839 i 592 731 15,000
June .ok b a9 982 3 Tho 880 52,400
July .58 1.52°| 27 1,005 10 780 902 55,500 45,850 55,500 44,200
Aug. 1.15 1.6k | 12 951 27 700 845 52,000 54,550 [ 57,100 52,000
Sept.| 1.10 1.25 [ & 1,142 16 71 660 39,300 30,900 | 39,300 22,500
Oct. .76 .82 6 604 18 266 418 25,700 24,600 25,700 23,500
Nov. 84 .38 | 19 5 13 202 285 17,000 14,550, 17,000 12,100
Dec. .13 | 21 12 |%28 0 191 11,800 11,750 11,800 11,700
Yearly| 6.1k 8.02 1,142 0 545 | 394,300
Averege Irrigeted Acreage 65,166
Mean Acre Feet Per Acre 6.05
Aversge Rainfall in Inches 6.14 b8.02] $13.09 [ d3.88
% Apd other days. ® Moan Datly Extreme. ¢ Period 192k to 1939.




This canal diverts water from the Rlo Grande at the Mexican Dam at Juarez, Chihuehua,

WATER BULLETIN NUMBER 9 - INTERNATIONAL BOUNDARY COMMISSION

DIVERSIONS FROM THE RIO GRANDE
INTO THE ACEQUIA MADRE (MEXICAN CANAL)
Near Juarez, Chihuahua, Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL
1939

57

2.1 river miles

below the American Dam at El Paso, Texas. The gaging station is an open channel rating Btation with water-
stage recorder located between the hesd of the capal and the first splliway below that point but no water
passed from the spillway during this period.
The record is based upon 113 current meter measuremsnts at this station during the year, 69 by the Na-
tional Irrigetion Commission, 42 by the Mexican and 2 by the United States Section of this Commission.
The water from the Acequia Madre was used to irrigate landa in the Juarez Valley of Chibushue, lying

under this canal.

Scme of thils water, as well as all drainage water, passed from this area to lands below.

The average snnual evaporation from natural water surfaces in this regilon is approximately 66 inches

per year.

See Water Bulletin No. 5, page 58

This record began with June 1938, when the American Dam begen operating.
Mean Daily Discharge in Second Feet 1939 —

Annual and Period Summary

Day| Jan. Feb. | March | April- | May June July Aug. | Sept. Oct. Nov. Dec.
1 0 0 0 100 152 161 155 243 163 80.9 0 o
2 [} 0 0 126 177 158 153 159 136 18.0 0 0
8 0 0 [ 106 218 18 166 159 157 11.3 o) [
4 0 0 0 99.2] 214 156 162 165 177 8.8 0 0
3 [ 0 0 110 210 158 167 168 135 7.4 0 0
[ ) 0 [} 112 198 12 162 | 150 1ok 6.3 0 )
7 0 0 50.2 116 206 151 188 171 131 6.4 o] [
[ 0 0 [N 114 225 k1 ahh 17h 157 7.8 [3} 0
[ 0 0 37.1 117 227 145 148 159 142 6.0 0 o]
10 0 0 ol 118 212 146 b5 R 166 190 3.9 0 o]
1 0 0 k2.7 115 209 154 145 153 183 2.8 0 0
12 0 0 ka.7 110 206 155 138 158 182 2.1 0 0
1 0 o 374 101 20k 161 135 155 183 1.4 0 0
14 [+} 0 35.7 9k.3| 198 157 148 162 193 1.k 0 0
15 0 0 35.7 97.8| 21k 158 220 197 21h 1.1 o (]
16 ) 0 29.3 108 215 159 215 190 161 0 0 [
17 0 0 31.h 107 208 169 168 119 183 0 0 [
18 0 0 31.8 98.9 235 168 163 139 183 [} 0 (]
19 0 0 46.6 93.2| 243 172 165 139 170 o} 0 5}
20 0 0 68.9 85.5] 227 75 149 160 166 0 0 0
21 o 0 36.4 93.9] 225 7k 141 178 150 [} 0 [
22 0 0 30.0 98.5] 212 175 12k 172 151 0 0 o
28 5} 0 30.0 89.0| 201 180 115 183 159 0 0 0
24 0 0 27.9 87.2| 20k 183 139 163 158 [} 0 0
25 0 4} 26.1 93.6| =211 187 147 149 155 o 0 o
26 0 0 32.8 90.4 221 198 140 157 175 0 0 0
27 0 0 31.1 85.8 210 184 133 152 169 o) 0 [
28 0 o] 27.2 89.7 209 173 1k9 146 1hg [ [¢] 0
29 0 0 28.3 9k.3| 221 170 183 143 13 0 0 0
80 0 0 29.3 93.2| 207 162 2U3 129 156 o o 0
81 [ 0 32.8 211 302 15 0 0 0
Suml ‘o 3,044, k,920 00 165.6 0
o gos.2 O 6,550 »9 5,048 2,003 4,895 > 0
. Rainfali in_Inches | Extreme Second Feet — 1939 | Average Acre Feet
Mont! P
" | Average || Hormal High [P Ll Period 19381939
1939 1939 | Day Day 1939 1939 A g M Mini
Jen. .70 .36 0 )
Feb. .01 .27 0 o
Mer. A1 .27 | 20 8k [$1 0 29.2| 1,800
Apr. .30 28| 2 132 1 33.9( 101 6,0
May 120 RINAN ) 28L 1 8h.8| 211 13,000
June .0 R T 211 8 134 16k 9,760 10,930 12,100 9,760
July .58 1.52 | 15 * 353 8 129 163 10,000 8,955 10,000 7,910
Ing. 1.15 1.64 | 5 352 | 17 81.2] 161 9,920 8,160 9,920 6,400
sept.| 1.10 1.25 | & 264 16. 70.6] 163 9,710 5,975 9,710 2,240
Oct.. .76 82 1 171 116 [o] 5.3 328 306 328 28h
Nov. .8k .38 0 0 0
Dec. .13 41 0 0 0
Yearly| 6.14 8.02 * 353 0 83.6] 60,558
Acreage Irrigated ) 16,059
Meen Acre Feet Per Acre 3.77
Average Rainfall in Inches 6.14 $ 8.02 b 13.09 $ 3.68

% And other days.

¢ Pertod 192k to 1939.

* Pertly estimated. .
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DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL EXTENSION BELOW THE POWER PLANT
Near Eagle Pass, Texas, Together With Cdrresponding

ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

The Maverick Canal diverts water, for power and irrigation,from the Rio Grende into Texas, 692.2 river
miles below the American Dem at El Paso, Texas.

According to the Maverick County Water Control and Improvement District No. 1, the following acresges
were irrigated from thig canal sbove the power plant: 875 acres in 1933, 1,000 acres in 1934, 740 meres in
1935, 4,500 acres in 1936, 4,500 ecree in 1937, 5,500 acres in 1938, and 5,760 acres in 1939.

From thie cenel extension, below the power plant, irrigation first began in June 1938. Measurement of
the water entering the cenal extension began April 1, 1939 and the record of this flow 1s set out below.
Small smounts of this water sometimes reach the Rio Grande below the Eegle Pass gaglng station.

The tail water from the power plant returns to the Rio Grande 9.0 miles above the Eagle Pass geging
station.

The average annusal eveporation from natural water surfaces in this region is approximately 65 inches
per year. See Water Bulletin No. 5, page 58.

Mean Daily Diversions in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April | May June July Aug. | Sept. Oct. Nov. Dec.
1 73.1 T3.7 87 7 85.9 90.5kf 71.6 | 10k 101 53.1
2 73.1 81.4 81.5 32.0 7.6 104 101 53,2
3 73.1 81.4 88 3 81.2 13.0 1.7 104 101 53.2
4 73.1 Lh.0 88.6 80.9 11.9] 71.7 | 10k 101 53.2°
5 73.1 9.5 88.9 2.1 10.7 71.8 10k 101 53.2
8 73.1 36.0 89.2 1.k 9.5 7r.9.f 104 101 53.2
7 76.8 11.0 89.5 ha.3 8.3 71.9| 1ok 101 53.4
8 76.8 10.3 89.8 89.9 7.2 72.0| 104 101 53.6
[} 76.8 9.5 89.7 90.5 6.0 "72.1 104 101 53.8

10 76.8 8.8 89.5 91.0 22.6| 72.1| 10k 101 5.0
11 76.8 8.0 89.3 91.5 78.7 72.2 0 101 82k
12 76.8 7.3 89.2 92.0 7.5 T2.6 [ 51.2 82.6
18 76.8 6.5 89.1. 92.6 76.3]  73.1 0 51.1| 82.8
14 76.8 5.8 88.9 93.1" 75.2] 73.5 0 51.0| 83.0
15 76.8 5.0 88.7 93.6 40| 7k 0 50.9| 83.0

16 76.3 4.3 88.6 93.7 Te2|  Thy 0 50.9[ 83.0

17 75.7 3.5 88.5 93.8 e 7h.8 104 50.8 83.0

18 75.2 2.8 88.3 93.9 7%.6 75.3 104 50.7 83.1

19 74.6 28.7 88.1 9k.0 4.8 5.7 10k 50.7 83.1

20 4.1 76.2 88.0 9h.1 75.0  75.7 10k 50.6 83.1

21 73.5 77-1 87.9 o2 75.31 75.7 [ 10k 50,1 5.1

22 73.0 77-9 87.7 gk.3 5.5 3.7 103 5h.2 83.1

28 73.2 78.7 87.5 oh.4 75.7 75.7 103 5%.0 83.1

24 73.3 795 87.k 9k.5 7.9 T75.7| 103 53.8| 83.1

25 73.5 8.5 91.7 9k.6 71.1| 75.7| 103 53.6| 83.2

26 73.7 85.4 91.5 ok.7 71.2 £6.3 102 53.4 63.5 |

27 : 73.8 86.2 91.3 96.2 71.2| 10k 102 53.3| 63.5 ]

28 . 4.0 86.5 91.2 95.0. 71.3| 10k 102 53.1| 63.5

29 73.9 86.8 90.9 93.9 57.7| 1ok 102 53.1( 63.2

80 73.8 87.1 90.6 92.7 71.4| 104 102 53.1 62.8

31 87.4 91.5 7.5 102 62.5

S 2

umj, 1,079 1,069 » 580 2,241.% 1,430.8 2,673.6 2,668.0 1,75k.1 2,320.5 2,58%.0 2,100.9 2,157.6

Rainfall in Inches |®Extreme Second Feet — 1939 [Average Acre Feet
Month " ;
| Average I;'Z‘:'"'::I High Low Sf::::d Tatal Period 1924-1939
1939 1939 | Pay Day 1939 1939 Normal { Maxi Mini

Jan. 1.37 .83 23481 ¥ 2,1k i

Feb. .15 65 t 38,2 | 22,120

Mer. .55 .81 218.7 | ¥ 1,150

Apr. .32 14514 7 76.8 | 22 73.0 | Tk 4,450

May 3.05 3.09| 31 B7.4 | 18 2.8 | L6.2 2,840

June .80 2.5 25 91.7 | 2k 87.4 | 89.1 5,300

July 2.08 2.02| 27 96.2 [3 14.h 86.1 5,290

Aug. 2.83 1.38| 1 90.4 9 6.0 56.6 3,180

‘Sept . 1.b5 2.89 | ¥ao7 10%.0 26 66.3 TT-4 4,600

Oct. 2,11 1.61]% 1 1ok.0 311 0 83.k 5,130

Nov. 1.54 T50% 1 101.0 21 50.4 70.0 4,170

Dec. 1.k2 1.33| 25 83.2 1 53.1 69.6 4,280

Yearly | 17.67 19.26 10k.0 0 62.1 | 44,950

Average Irrigated Acreage 6,242

Mean Acre Feet Per Acre 7.20 ~

Average Rainfall in Inches 17.67 19.26 29.27 11.80

! Egtimated. ® Mean Daily Extrems. ¥ And other days.
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DIVERSIONS FROM THE RIO GRANDE
IN HIDALGO, CAMERON AND WILLACY COUNTIES, TEXAS
Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

1939

Diversions from the Rio Grande for irrigetion are mede here almost entirely by pumping. For 92.8% of
the irrigated area,diversaions were meamsured at the diversion points. For the remaining 7.2%, the diversioms
wore estimated. A very emall pert of the measurements were made by plent efficiency and power input; other-
wise, measurements were by Vemturi Meters, open chanpel reting stations end Deflection Meters dsveloped by
this Commission. There ie some re-use within the area of dralnage water fram the area. Drainage water froam
this erse does not return to the Rlo Grande. During the year 58,400 acre feet of water were diverted and
used on the new Willacy County Irrigation District, where 51,500 acres were cultivated of which 5,000 acres
were irrigated. The cultiveted area and water diverted to Willacy County ers included in the tebles below.

The cultivated areas shown here are supplied with irrigation facilitiea. More than one crop per year
18 often grown on some of the land. The sree actually irrigated this year in Hidalgo-and Cameron Counties
was 81.4% of the cultivated area. The average annual evaporation from natural water surfaces in these coun-
tles is approximately 55 inches per year. See Water Bulletin No. 5, pege 58.

Mean Daily Diversions in Second Feet 1939 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. . | Oct. Nov. Dec.
1 61 525 2,010 | 1,670 1,750 761 | 1,600 | 1,060 | 1,30 962 | 2,450 | 1,560
2| k21 668 1,850 | 1,270 | 2,230 k10 | 1,360 307 ohy | 2,020 | 2,4k0 | 1,230
8| 820 674 1,700 | 2,130 | 2,220 165 | 1,730 557 782 | 2,390 | 2,180 877
4| T3 343 1,h00 | 2,210 1,990 45 735 | 1,170 | 1,60 | 2,120 1,350 1,910
5| 912 | 118 805 | 2,160 1,530 | . 122 | 2,120 | 1,170 | 1,790 | 1,790 963 | 2,330
8| 875 553 1,590 2,250 85 273 | 2,360 453 2,040 | 1,920 2,150 2,290
7| 555 1,230 2,010 2,060 101 116 | 2,150 1,k20 1,920 | 1,360 2,460 2,250
8| 153 |1,110 2,090 | 1,440 598 62 | 1,600 | 1,580 | 1,750 | 1,050 | 2,830 | 2,020
9| 706 958 2,160 803 | 1,050 50 | 1,840 1,450 1,100 | 1,910 2,020 1,340

10| 635 1,050 2,120 1,900 | 1,300 47 | 1,950 1,790 58% | 1,950 1,790 1,540
11| 537 516 1,840 | 2,100 1,260 75 | 1,390 | 1,510 511 | 1,590 | 1,060 | 2,390
12| 617 heh 1,k00 | 1,850 1,350 146 | 1,120 726 320 | 1,150 661 | 2,k50
18| 550 1,270 2,050 k76 | 1,070 k51 893 k76 285 | 1,220 1,390 1,620
14 380 |1,570 2,310 343 248 476 836 | 1,h10 555 | 1,160 | 2,030 | 1,450
15| 226 |1,8%0 2,0k0 512 92 500 610 | 1,860 24 920 | 2,020 | 1,930

18| 626 1,830 1,580 | 1,110 72 662 ko9 | 1,800 282 [ 1,450 | 1,680 | 1,660

171,050 1,260 ohg 1,230 70 ko2 | 1,390 1,730 268 | 1,390 1,520 1,350

18 |1,370 165 55k 1,170 197 | 368 | 1,530 1,770 567 | 1,380 1,010 2,280

19 | 1,330 211 3l 1,400 176 1,050 | 1,840 1,2k0 343 | 1,710 70 | 2,270

201,180 | 1,090 1,280 [ 1,320 69 | 1,110 | 1,850 662 512 | 1,860 [ 1,870 | 1,930

21| 8ho 1,150 1,620 640 126 | 1,240 | 1,670 1,650 775 -| 1,370 1,920 1,870

22| 368 |[1,060 1,430 ho2 378 | 1,460 | 1,200 | 1,580 550 757 | 2,030 | 1,9%0

28| 761 |[1,150 1,620 The 627 | 1,k20 610 | 1,hk10 478 | 1,850 | 1,980 | 1,3k0

24| 8ok 1,150 1,520 1,130 786 1,200 | 1,760 1,b50 352 | 2,200 1,820 93k

25| 734 1,020 996 | 1,470 901 884 | 2,050 | 1,460 | 1,180 | 2,260 | 1,120 867

26| L8 778 653 | 1,030 920 | 1,k60 | 2,130 910 | 1,%60 | 2,160 828 | 1,510

27 63 | 1,kko 1,640 73% 723 | 1,830 | 1,950 733 | 1,2b0 | 2,120 | 1,530 | 1,9%0

28 1.1 1,800 1,870 653 629 | 1,970 | 1,800 | 1,k70 | 1,510 | 1,480 | 1,810 | 1,210

29 53 2,010 771 1,250 2,000 | 1,260 1,450 1,650 910 1,240 1,300

80| 230 2,080 k79| 1,270 | 1,880 793 | 1,630 | 1,150 | 1,710 673 | 1,310

81| 336 1,950 8L8 1,660 1,690 2,180 1,000

Suml . 27,043 37,454 22,635 614 0,2! 1,888 -

18,385.1 49,475 7T 26,676 ’ 146,326 e 28,687 20,299 48,735 G
Rainfall in Inches [6Extreme Second Feet — 1939 | Average Acre Feet
th N

Mon Average ':;Zﬂ'f':l High | Low s::::d Total Period 1922-1939%

1939 1939 | Day Day 1939 1939 Normal Maximum | Minimum

Jan. 1.51 1. 18] 1,370 28 11| 593 36,500 37,023 71,000 7,690

Feb. .17 1.06 | 15 1,890 5| 118 966 + 53,600 59,868 | 134,000 6,950

Mar. 5k 1.10| 1k 2,310 19 347 1,600 98,100 81,381 156,000 23,900

for. 2.28 1.30| 6 2,250 | 343 11,250 74,300 66,659 | 119,000 30,000

May 3.39 3.30| 2 2,230 20 69 861 52,900 58,490 | 135,000 k,500

June k.35 2.71| 29 2,000 4 L5 754 4,500 53,086 84,600 1,500

July 1.29 2.25 6 2,360 16| 499  |1,lkoo 91,900 ko015 | 103,000 10,000

hug. 1.22 1771 15 1,860 2 307 1,28¢C 78,600 64,131 98,000 19,100

Sept.| 2.72 5.21| 6 2,040 17| 268 956 56,900 43,42 | 110,000 8,010

oct. €0 2.08| 3 2,390 22| 757 1,620 99,800 53,485 99,800 21,k00

Nov. 16 1.ko 7 2,h60 12 661 1,620 96,700 46,568 96,700 11,500

Dec. 25 1.84| 12 2,450 25 867 |1,670 103,000 34,243 | 103,000 10,400

Yearly| 18.148 25.43 2,460 1.1 [1,230 | 887,200 | 648,291 | 887,200 heh,'(SO_

Average Acreage Cultivated, Hidalgo, Cemeron & Willacy Countiles| 425,000 326,389 425,000 | 216,000

Mean Acre Feet Per Acre : 2.09 1.99 2.68 1.29

Average Ralnfell in Inches 18.48 25.43 36.09 16.68

# Mean deily extreme

T S e S I L e SR W R T L TN
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INTO THE RETAMAL CANAL

‘Near Rio Bravo, Tamaulipas

© 1939

DIVERSIONS FROM THE RIO GRANDE

The Retemal Canal wag constructed by the Flood Control Works Commission of the Lower Rio Grande for the

diversion of Rio Grande water to be utilized in irrigating agricultural lends.
It empties Into Culebrdn Lake which serves es a reservoir.

used asg a .

loodway .

permits flood water to escape to the Gulf of Mexico through Floodwey No. 1.

During floods this canal is
The splllwey at Culebrén

Retamal Canal has & capacity of 7,000 second feet. Its inteke is 22.8 river miles below the Hidalgo-
Reynosa bridge, neer Hidalgo, Texas and 1,076 river miles below the American Dam at El Paso, Texas. About
1,000 feet below its intake there is a control gete .9 mile below which are aeveral geges where gege read-
ings are taken as often &s required by the variations of flow. Measuremsnts ere made by current meter during

low flows and by floats during floods.
meter dwring the year.

The records below are besed upon 57 meagurements by floats and 1 by
The flow records of this canal begen September 1, 1939. The 1939

record is fair,

No records ere availeble @3 to the area cultivated or irrigated or the duty of water for 1939.

Mean Daily Diversions in Second Feet 1939— Annual and Period Summary
Day| Jan, Feb. | March | April | May June July Aug. | Sept. Oct. Nov. Dec.
1 ) 86.9] 353 81.9
2 0 92,2 302 61.8
8 0 57.9] 225 65.7
4 o 36.7] 189 5.6
5 0 63.9] 15k 5k,
8 0 5k 226 18.8
7 0 35.71 100 47.3
8 0 32.2 B8l.9 ih,5
) 0 15.2] 81.9 48.8
10 0 [} 86.9 65.7
1 0 ] 89.3 69.6
12 [ 3,280 1 50.5
18 0 5,190 123 k7.3
14 g 1,660 97.1 55.8
15 0 2,030 Th.2 48.7
16 0 992 79.5 Bh.5
17 o 639 100 51.9
18 0 480 123 57.9
19 0 403 23], 36.7
20 0 338 256 33.2
21 0 294 150 3k4.6
22 130 268 97.1 35.7
28 759 243 9.5 34.6
24 353 231 65.7 i8.7
25 184 220 57.9 5k.0
26 162 220 69.6 54.0
27 N 142 220 86.9 p.7
28 113 220 71.7 33.2
20 8h.h-{ 219 69.6 36.7
80 L7 219 Th.2 39.9
81 250 47.3
Sum| 1,999.1 3,799.0
? 21,1349 - 1,545.7|
Rainfall in Inches | Extreme Second Feet — 1939 |Average Acre Feet
Month " T
on Average I;‘ZD;'::I High Low sﬁ::':d Total Period 1924-1939
1939 | 1939 Day Day 1939 | 1939 Normal | Maximum_| Minimum|
Jan. 1.51 1.a
Feb. A7 1,06
Mar. 5k 1.10
Apr. 2,28 1.30
May 3.39 3.30
June k.35 2,71
July 1.29 2,25
hug. 1,22 1.77
Sept. 2,72 5.21 | 22 1,360 |¥+1 0 66.6 3,970
Oct. 60 2.08 13 5,350 10 o] 682 41,900
Nov. .16 1.40 1 360 25 57.9 | 127 7,540
Dec. .25 1.8k 1 - 869 28] 31.1]| k9.9 3,070
Yourly| 18.48 | 25.43 © 5,350 ® 0 [(e233  |e 56,480
Average Rainfall in Inches 18.48 25.43 36.09 16.68

¥ And

other days.

& Period, September to December inclusive.
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES,
1939

Gravimetric Percentages of Dried Silt in the Rio Grande at San Marcial, New Mexico,
as Determined from Water Samples During 1939

The gravimetric percenteges of dry ailt reported here were dstermined fram water samples teken by the
Tnited States Section of the Internstional Boundasry Commission in small necked bottles by lowering the open
bottle into the water at ons or more verticals in the stream cross section, being careful to approach but
not to atrike bottam.  The samples were analyzed at ElL Paso by the United States Section of the Commission
by determining the eilt in a single monthly camposite semple which wes composed by using from each dally
gample en amount proportional to the river Flow at the time the sample wes taken.

For visualization and comperison, the essumption 1s indulged here that 1,452 tons of silt would occupy
one acre foot In a reservolr bottom,which is equivalent to saying that one cublc foot of silt thus situated
would weigh 66.7 pounds. See Water Bulletin No. 7 for average density of Rio Grande eilt in Elephant Butte
reservoir.

Tons of Suspended Silt Passing San Marcial in the Rio Grande - 1939

SUSPENDED SILT
Month Tons of Watee - Average Acre-Feet at 1,452 -Tons Per Acre Foot
Tons of Silt Percent by|  Total Period 1925 to 1939

Weight | Acre-Feet Normal Maximum Minimum
Jen. 65,600,000 Bk, 500 123 58.5 203.8 I7h 27.8
Feb. 56,920,000 54,600 .096 37.6 297 .4 1,027 23,3
Mar. 162,080,000 534,900 .330 368 .4 315.9 1,012 45.5
Apr. 177,060,000 374,000 .211 257.6 82k.9 3,780 23.7
May 84,440,000 87,800 .10k 60.5 1,386 4,483 5.8
June 1,730,000 3,500 .07 2.4 1,307 9,322 2.4
July 17,840,000 221,200 1.24 152.3 1,179 6,672 0
Aug. 35,960,000 899,000 2.50 619.1 2,062 11,710 83.4
Sept. 24,520,000 1,027,400 k.19 707-6 2,837 17,470 © 156k
Oct. 25,200,000 147,900 587 101.9 780.5 6,520 0
Nov. 11,430,000 10,500 .092 7.2 127.2 301.2 7.2
Dec. 45,080,000 125,800 .279 86.6 166.3 346,04 30.3
Yearly 714,860,000 3,571,500 .500 2,459.7 11,487.0 41,317.6 2,459.7
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES,
1939 —continued

Gravimetric Percentages of Dried Silt in the Rio Grande at Eagle Pass,
Texas as Determined from Water Samples During 1939

. The gravimetric percentages of dry silt reported here were determined by the Unlted States Department
of Agriculture et Austin, Texas, from samples of Rio Grande water taken every day, except as noted below,
by the Mexican Section of the Intermatlonal Boundary Commission. The semplés were taken in small necked
bottles at three poilnts at the surface of the streem, viz; at the mid-point, and at each side, one aixth
of the width from the edge of tke etream. Numerous experiments have shown that the meen of three samples
80 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 comperison the assumption 1s indulged here that 1,452 tons of silt would occupy
one acre foot in a reservoir bottam, which is equivalent to saying that ome cublc foot of eilt thus situ-
ated would weigh 66.7 pounds.On page 63 of Water Bulletin No. 7 there 1s given mome data showing the aver-

age density of Rio Grende eilt in Elephant Butte reservolr.

Day| Jan. Feb. | March | April | May | June July Aug. | Sept. Oct. Nov. | Dec.
1| .003 003 000 .002 .007 .008 062 .ok .02k J1k2 .099 .018
2| .00l .003 .002 .003 .0kt .00k 062 | .028 o5 | .258 .108 019
3 000 .001 004 .006 066 .018 .056 .026 046 .180 OTh .010
4| o000 002 .003 | * 001 062 .018 .05k .030 043 .090 .055 .008
5| ooo .003 .001 001 |2 .165 .015 055 Loz o2 | F 161 [* 615 .010
6| .o01 .001 .002 .002 [2 ,330 .015 .057 .ho5 046 231 506 | - .010
7| .00 .016 .003 .008 263 .040 135 RIS o2 202 .ok7 .007
8 .010 .022 000’ .002 .251 033 .132 .388 .0h6 363 048 .009
g| .o11 .018 .002 .003 .236 .0ko Ol 378 |2 .oko .026 062 .009

10 | ¥.013 .020 .003 .009 245 .025 034 733 | .03k 3h9 .052 .020
11| .co9 .007 .003 .003 .30l .011 051 T8 .028 2344 075 024
12| .015 .006 .002 .002 231 006, .0h6 823 016 .087 |* .031 .007
13| 000 .006 .001 .003 153 .009 072 81k .021 .082 022 .006
14| .oo1 .003 .001 .003 .036 011 LO7h JThs |+ Lo22 .056 051 .008
15| .00k .001 .001 001 .053 .009 261 713 |2 Lo32 .033 068 .003

16} .003 000 .001 .001 .02 .010 067 8k (® .obd .029 170 .00k

17| .o08 .001 .001 .001 .020 .015 .073 497 051 .020 167 .006

18| .001 .002 .002 .001 019 [ .oik 073 529 0kl .016 .123 | * 007

19| .003 [* oo0 .001 000 .01k .010 .069 |.1.138 057 013 |* .112 003

20| .o02 .001 .001 000 .016 .009 .082 1.133 015 .011 k50 | L007

21| .o01L 003 .002 .001 .015 020 065 | 1.135 .02k 007 587 | * .003

22| .003 000 .003 .001 .021 .009 048 843 .014 [ * .006 566 .007

28| .003 .003 003 .002 013 .022 154 592 L051 .001 |* .029 000

24| .001 .003 J1hh .009 .019 .035 202 675 .0b5 037 051 000

25| .00l .006 004 .002 .008 .032 321 309 050 .0ko .026 .008

28| .003 .00k .011 | * .o02 006 .0ko 206 332 .ok2 .012 .008 .007

27| .o02 000 .008 .001 .00k .032 .055 .350 037 .153 .010 .006

28] .oo1 .007 .009 .008 .007 033 070 .280 .080 .0k7 .007 .008

29| ook 000 .011 .006 043 .Ohh A7k .129 059 .020 .00L

80| .o03 .003 .016 007 .052 .050 169 .125 032 .013 003

81] .ook .001 .003 .oy 277 .028 .00k

Tons of Suspended Silt Passing Eagle Pass in the Rio Grande During 1939
SUSPENDED SILT
: R Acre-Feet at 1,452 T Per Acr t
Month Tons of Water 5 52_ ons Per Acre Foo
Tons of Silt Percent by|  Total Period 1934 to 1939
Weight | A /e.Feet Averag Maxi Mirs

Jen. 212,100,000 7,763.3 .00k 5.3 28.2 12%4.0 1

Feb. 197,540,000 9,843.7 .005 - 6.8 8.4 14.6 2.6

Mar. 181,620,000 12,566.3 .007 8.7 y2.2 187.9 b7

Apr. 125,430,000 h,ko5.6 .00k 3.0 20.7 37.6 3.0

May 211,100,000 208,8%1.5 .108 157.6 376.7 1,339.0 31.2

June 159,960,000 35,612.5 022 24,5 1,626.0 3,821.0 2k.5

July 188,460,000 187,846.3 .100 129.% 1,484.7 7,835.8 95.2

g, 518,400,000 2,922,839.1 564 2,016.8 902.0 2,016.8 217.8

Sept. 188,160,000 88,192.5 o7 60.7 3,500.6 6,098.0 60.7

Oct . 224,790,000 275,90k4.9 .123 190.0 600.4% 1,474.2 190.0

Nov. 217,340,000 296,720.3 137 20414 100.2 20k .3

Dec. 185,810,000 14,837.3 .008 10.2 19.6 84.1 1.1

Yearly| 2,610,710,000 1,085,393.3 156 2,827.% 8,709.7 17,020.2 1,768.3

* Partly Estimeted. 2 Estimated.
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES
1939 —continued

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

as Determined from Water Samples During 1939

The grevimetric percentages of dry silt reported here were determined by the Mexican Section of the
International Boundary Commission from 33 samples taken by that section during the year. The-.samples were
taken in small hecked bottles at three polnts 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 8o teaken gives ©.908 of the mean suspended silt in the streem within xreasonable
limits of accuracy. The dally figurea below were made in accordsnce with the foregoing.

For visualization snd 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, pege 63, for data as to the average demsity of Rio
Grande silt in Elephant Butte reservolr.

Day| Jan, Feb. | March | April [ May June July Aug. Sept. Oct. Nov. Dec.
1[ o 0 [ 0 .016 .018 0 O | o 0 0 0
2] o 0 [} [s} 0 .023 0 065 | © 0 0 0
8| o 0 0 0 3} 1.101 0 096 | © 5} s} o
4] o 0 0 0 1.050 100 0 013 0 0 0 0
5] o 0 0 0 1.060 .021 0 0 0 0 0 [
8] o 0 0 0 7601 0 0 0 0 0 0 0
7| o 0 0 0 096 | o 0 0 0 0 0 ]

. 8] o s} 0 o] .210 .018 0 0 Ja05| o 1} s}
9| o 0 0 0 .118 .013 [} o 0 0 0

10| © 0 0 0 0235 | 0 0 0 0 350 0 0
11l o 0 [ 0 013 | o 170 o 530 | 1.500 ) 0
12| o 0 o .023] © 3} 065 0 ~096 | 1.580 0 s}
18| o s} 0 .800 328 0 01| 0 .2ko .860 [¢] 0
14| o [o} 0 022 500 [ O 0 0 119 100 0 0
13| o 0 0 0 061 o 0 0 .018 .ok 0 0

18] o 0 0 0 018 [ o 0 0 [ 027 0 0

17| o 0 o} o 01| o 0 0 .0hg 019 0 0

18| © 0 o 0 0 ) o 0 .070 015 o 0

19| © 0 0 0 0 [} 5} .066 76 .013 0 o}

20 0 0 0 0 0 0 0 2360 .888 .011 0 0

21 o 0 0 0 0 0 0 hgo .818] o 0 0

22| o 0 [s} 0 0 0 o 025 157 o 0 0

28| o 0 o [ 0 ) ¢} o 052 0 0 0

24 © 0 0 [} 3} 0 0 [¢] 020 o 0 0

25| 0O 0 o} 0 0 .100 0 0 .011| o 0 0

26( o 0 0 o .025 .052 [ [ 0 [ o] 0

127 .01 0 5} ) 0 0 0 0 0 0 0 o)

28 .039 ¢} 0 1.500| o [} 0 [ [ 0 o 0

29 0 0 .T60 123 0 [¢] [¢] [¢] [} [¢] o]

30| o 0 .039 358 0 0 [ 0 o} 0 0

81| o 0 .050 .08k © 0 0

Tons of Suspended Silt Passing Cd. Mier in the Rio Alamo— 1939
SUSPENDED SILT
] Acre-Feet at 1,452 Tons Per Acre Foot

Month Tons. of Water Average -

) Tons of Silt Percent by|  Total Period 1934 to 1939
Weight Acre-Feet Averag Mo Min:

Jan. 836,000 91.8 Trace a 3.6 21.8 0

-Feb. | 236,000 o 0 . 0 1 . [

Mar. 183,000 o . s} 0 3.8 18.2 0

Apr. 26,730,000 330,251.9 1.236 227.4 57.2 227.4 5}

May 43,170,000 333,538.9 T3 229.7 58.8 229.7 7.0

June 5,10k,000 37,589.7 736 25.9 21.1 100.2 0

July 1,379,000 1,560.1 113 1.1 25.0 73.8 0

Aug. 4,992,000 16,320.3 327 11.2 108.6 396.0 0

Sept. 16,410,000 93,561.5 570 | 64k 1.0 9.7 1.5

Oct. 57,600,000 810,075 .4 1.%06 557.9 108.7 557.9 0

Nov. 554,000 . 0 0 0 2.0 5.2 0

Dec . 581,000 0 0 0 1.0 5.8 0

Yearly| 157,775,000 1,622,989.6 1.029 1,117.7 430.9 1,117.7 154.5
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES,
1939 — continued

Gravimetric Percentages of Dried Silt in the Rio Grandé at Roma, Texas,
as Determined from Water Samples During 1939

The gravimetric percentages of dry s1lt reported here were determined by the United States Department
of Agriculture at Austin, Texas, from samples of Rio Grande water teken by the Unlted States Sectlonof the
International Boundery Commission until October 31, 1939. After this date samples were taken by the Mexican
" Section of the International Boundary Commlssion. The samples were taken in small necked bottles at three
points at the surface of the streem, viz: et the mid-point, and at each side, one eixth of whe width from
the edgs of the stream. Numerous experiments have ehown that the mean of three samples 8o taken gives
0.908 of the mean suspended silt in the stream within reasoneble 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 & reservolr bottom, which is équivelent to saying thet one cubic foot of silt thus situ-
ated would weigh 66.7 pounds. On page 63 of Water Bulletin No. 7, there 18 given some date showing the
average density of Rio Grande silt in Elephant Butte reservoir.

CORRECTTON: Beca\}.ee of arithmetical errors the following corrections shorld be made in the 1935 ailt re-
cords for this stetion (sce Water Bulletin No. 5, page 54): for the month of June 1935, totel toms of
‘811t should be 10,478,000, average percent silt should be .UB50, total acre feet of silt .should be 7,216.
For the yeer 1935, total tons of silt should be 29,664,700, average percent silt should be .3772, total
acre feet of silt should be 20,423.8.

Day| Jan. Feb. | March | April May June July Aug. Sepe. Oct. Nov. Dec.
1 001 000 .001 | * .00% .081 [ * .209 .003 .012 .507 .022 .050 047
2 001 .002 000 .003 031 126 001 .116 383 .020 069 036
3 000 .00k .002 003 | * .015 289 .002 |* .196 287 026 056 W02k
4 .001 .00k .002 .002 .802 J76L .001 .056 [* .200 .020 065 .02k
5 .00L .003 | * 000 .003 701 Lok .009 .018 .153 013 Okl .020
[] 000 .003 .001 001 J7h1 .2k9 .009 .009 119 .010 .015 016
7 .003 .003 .001 ,001 532 126, .001 52 .090 024 003 012
8 .00 .001 001 .001. 365 .059 000 | 1.075 .086 .006 Kalel'8 .018
] .001 .001 .001 000 .162 .oh2 .001 [* .651 .101 .015 .002 .020
10 .001 002 002 001 .063 .O34 000 334 .059 012 .002 .018
11 .002 .00 .001 .001 .026 013 000 | .362 362 73 .030 .01k
12 000 .001 .001 001 .020 .006 | * .ook .800 257 383 .025 .010
13 .00L .001 .00 359 111 .001 002 5kl 121 kot .025 .014
14 000 [* .o001 .001 015 653 .001 .006 66T .108 2315 016 | .o1l
15 000 .002 000 .002 R .001 L006 |* 564 058 | * T2 .020 ,001
18 .003 001 .001 001 .398 000 .003 .ug2 .055 .100 .038 .001
17 000 .001 .001 003 167 .002 .008 372 .038 064 .047 .001
18 .001 .001 .002 .001 J119 001 .006 606 | * 068 .052 (* .0h8 .001
19 000 000 .001 .001 .082 .001 015 736 135 .051 .038 003
20 .001 000 000 .001 064 .002 .020 .861 626 052 .009 .003

21 000 .001 .001 .001 .0l5 .001 037 674 .296 .05 006 001
22 .001 000 .002 .002 JOU§ .001 .o47 .698 J104 .0ké .008 .003

28 .001 000 .001 .003 .oko .001 .068 496 076 .036 .010 .001
24 000 .001 .001 ,001 037 001 | * .0%5 .887 .092 .031 .011 .001

25 000 |2 .001 | . .001 000 143 .013 .016 559 .008 .021 019 .003
26 .001 .001 .001 .001 .376 .006. .019 | 1.020 .006 .013 o1 | .ooL

27 009 000 .001 .00 .305 000 .020 946 .00k .006 048 000
28 .009 001 002 708 212 001 020 1968 .007 012 043 000

29 .003 000 .188 .060 | T .002 .013 .806 .00k .058 046 000
80 .002 .003 .073 Jhe7| .00k 011 T2k Ja22 .076 .059 | 000
81 001 L 000 .119 .008 J96 . 057 .002

Tons of Suspended Silt Passing Roma in the Rio Grande During 1939

SUSPENDED SILT
Acre-Feet at 1,452
Manth Tons of Water N g cre-Feet at 1,45, 'Tons Per Acre Foot
‘ Tons of Silt Percent by!  Total Period. 1929 to 1939

Weight | Acre-Feet Normal Maximum | Minimum
Jen. 231,060,000 3,429.8 001 2.k ko.0 168.7 R
Feb. 200,560,000 2,604.6 .001 1.9 30.5 121.0 .8
Mar. 179,870,000 1,912.1 .001 1.3 k2.5 18k4.5 1.3
Apr. 176,900,000 187,821.7 .110 129k 298.9 1,345.0 7
May 618,030,000 2,k97,521.1 Lok 1,720.1 1,102.5 2,474.0 88.6
June 262,890,000 592,371.1 225 %08.0 1,314.7 7,216.0 52.7
July 185,430,000 28,091.1 015 19.3 1,428.0 9,070.0 19.3
hug. 548,170,000 3,511,438.8 641 2,418.3 1,115.3 3,251.2 113.2
Sept. 270,880,000 546,575.3 202 3764 4,560.4 17,998.0 k2.8
Oct. 393,230,000 1,303,286.0 .331 897.6 1,960.7 9,2k1.0 133.0
Nov. 208,860,000 64,362.3 .031 ih,3 113.1 293.0 4.8
Dec. 189,510,000 19,832.3 .010 13.7 67.0 319.0 1.0
Yearly| 3,459,390,000 8,759,336.2 .25% 6,032.7 12,073.6 30,8%9.0 2,314.0

* Partly Estimated. # Estimated.
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SILT SAMPLING OF WATER FROM RIO GRANDE AND TRIBUTARIES,
1939 — continued

Gravimetric Percentages of Dried Silt
in the Rio San Juan at Santa Rosalia, Tamaulipas, Mexico,
as Determined from Water Samples During 1939

The gravimetric percentasges of dry silt reported here were dstermined by the Mexican Section of the
International Boundary Commisslion from samples teken by that section sbout every third day except at times
of high flow when samples were taken more frequently. The samples were taken in amall necked bottles at
three points at the surface of the streem, viz: at the mld-point, and at each side, one eixth of the width
from the edge of the stream. Numerous experiments have shown that the msan of three samples mo taken givee
0.908 of the mean suspended gllt in the streem within reasonable limits of accuracy. The daily figures be-
low were made 1n accordence with the foregoing.

For visualization and comparison the assumption 1s indulged here that 1,452 tons of e1lt 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. See Water Bulletin No. 7, page 63, data as to the average density of Rlo
Grende sllt 1n Elephant Butte reservolr.

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

1| o 0 0 3} L0129 | .1625 L0011 | .0003 .0030 .o18 | o [3)

2l o 0 0 [} L0100 [ L0021 L0010 [ .0003 0022 L0099 | O 0
8| o 0 0 [¢] .0072 | .0051 | ..0008 | .0OOk .0019 L0087 | © 0
4| 0 0 0 0 .0109 | .0078 .0007 | .0005 .0015 L0076 | O 0

5| 0 0 0 0 1.,2971| .0106 .0006 | .0009 .0013 L0060 | © 0001

8| o 0 0" 0 8665 | .0098 o000k | .o01k L0011 .00 0. 0001

7| o 0 0 0 JAz60 [ L0091 .0002 | .0018' | .0010 L0039 | o 0

8| o o] 0 - [0} L005h | L1163 .0002 | .0016 .0009 0034 | © 0

9| o 0 0 0 L0074 | .0f12 .0002 | .0013 0007 L0029 | o 3}
10| © 0 0 0 .009k | .0062 .0001 | .00k0 .0006 | 1.780k | o 0

1] o 0 0 0 .00681 .0039 L0067 | .0067 0008 1 3.5579 | © o

12( o 0 0 3} L0042 | .0016 20032 | .005h L0003 | 1.8720 | © 0
18] 0 0 [} [} 9192 | .0013 .0080 | .00k2 0001 Jans 0001 0001
14| O 0 ] L0110 | 1.8342| .0010 .0083 | .0030 0001 23401 0001 .0001
15| .0 0 .0001 0077 1234 | o010 L0086 | 0023 |0 2668 | © 0
16| o 0 0 L00LK .0812 [ .0011 | .0046 | .0OL 0012 1528 [ 0 )
17| o 0 0 L0011 .0391 | .0009 | ..0007 | .0009 .0012 591 ) o 0
18) o 0 0 L0009 L0313 | 0007 0010 | .0011 .0012 J253 | 0 0
19( o L0001 | O .0008 0237 [ .0006 .0013 | .00Lk 4358 .0916 | © 0
20 o L0001 | O 0007 ,0185 | .0018 L0011 | .0076 8704 L0641 | 0 0
21] o .0001 | o .0006 .0135 | .0030 L0010 | .0138 |1.1755 L0367 | 0 0
22| o ¢} 0 0007 L0085 [ .0024 .0010 | .0l07 570k L0183 | o 0
28| o 0 [o] .001k% L0061 .0018 .0009 | .0076 3941 | © [} o]
24| 0 0 .0001*( .0013 .0037 | .0028 .0009 | .0060 .2178 | o o o
25| o .0001 | .0001 .0012 0073 .0039 L0007 | .o0Mk 0415 | oo o 3}
26| o 0001 | 0 .0011 L0109 | .0050 .0006 | .00LL L0366 | o o 0
27| o 0001 | 0 .0012 .0080| .0032 L0005 | .0039 L0316 | © [} [
28| o o o} 0013 L0051 |, .001k .000% | .0037 .0266 | o 0 0
29| 0o o .0052 .0022 | .0014 .0oohk | .0037 0202 | 0 0 s}
80| o [ .0090 0084 [ .0013 .000% | .0037 0138 | o [s} )
81 .0001 0 : .0050 .0003 | .0037 0 [}

Tons of Suspended Silt Passing Santa Rosalia in Rio San Juan- 1939
SUSPENDED SILT
-F
Month Tons of Water A g Acre-Feet at 1,452.Tons Per Acre Foot
Tons of Sift [Percent by|  Total Period 1934 to 1939
Weight Acre-Feet Averag Mo int

Jan. 35,790,000 1.0 T T 6.8 26.9 0
Feb. 17,830,000 3.0 T T 3 1.8 0
Mer. 10,550,000 9 T T R 2.7 o}
Apr. 36,280,000 1,703.0 .00k7 1.2 8.2 3.5 0
May 163,380,000 1,542,009.7 9438 11,062.0 339.6 1,062.0 1.6
June 50,230,000 18,622.6 L0371 12.8 112.6 617.2 0
July 23,830,000 1,274 0053 .9 197.1 857.8 .9
Aug. 23,440,000 1,757.9 0075 1.2 1,500.0 8,932.0 1
Sept. 85,140,000 573,583.8 6737 | 395.0 608.2 2,148.0 3.3
Oct . 2Lk’ 030,000 k,549,227.9 1.86k2 |3,133.1 612.2 3,133,1 2.7
Nov. 22,760,000 1.2 T T 20.5 67.3 0
Dec . 21,720,000 3.2 T T 15.1 52.4 o
Yoarly 734,980,000 6,688,194.6 .9100 | k,606.2 3,441.0 9,395.5 2146.6

T - Trace.
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES — 1939

The chemicel analyses reported here were made by the United States Depertment of Agricultize at River-
aide, California, fram camposite water samples mads up periodically from indspendsnt water semples. This
compositing and the determination of the spesific electrical of the ¢ water semples
wvas done by the United States Section of the Intermatiomal Boundary Commiasion.

Vater samples from the stations at Fagle Pass, Rio Salado and Rio Sen Juan were gathered by the Mexi-
can Sectlon of the Cammission, the others by the United States Section. The composite samples were composed
by teking from each semple en amount of water proportional to the acre footege of river flow represented
by that semple.

To convert "Milligram Bquivalenta® to perts per mlllion by weight, mmltiply esch ion by its appropri-
ste converalon factar. These factors are: xcoa, 61; CL, 35.5; B0y, 48; Ca, 205 Mg, 12.16; Na, 23; woﬁ,

Conductance, reported in the tables as (K x 107 at 25° (), is a relative measure of the total salt
concentration in the water semples. {See Circuler Wo. 232 U, 8. Dept. Agr., July 1932.) It 18 e definite
stetement of an important physicel property of the solution.

No. Total Tons of Mean Mean Milligram Equivalents per Liter
of % %
P ; co
Month (g0, Acer'e Dlsso‘lvad K;;g:: Boron " Na | CI Ca Mg Na +° 50, a NO,
ples | Eoat Solids @ p.p.m. [ pl x| xe HCO,
Water Samples from Rio Grande at San Marcial Station
Jen. 30 | 0.81 41,390 91.3 o.22| 7.9 % | 24 3.57 1.22 3,11 371 2,16 | 0.02
Feb. 28 | o.718 32,600 87.9 0,11 8.0 | 48 2% 3.51 1.27 3.1 371 2.06 0.03
Mar. 31 | o.72 85,680 77.3 0.a7] 8.2 | 4 [ 18 3.18 1.11 2.78 3.62 1.39 | o0.02
Apr. 30 0.64 83,200 65.8 0.11 7.9( 4 23 2.97 1.06 2.58 3.06 1.63 0.03
May 31 | 0.63 39,060 69.2 0.15| 8.2 |4 | 20 2.78 1.02 2.73 2.93 1.39 | Trace
June 30 | 20.98 3,400 111 28,1 |%50 (%3 | =ho9 | 219 2,90 | 26.12 | 22,76 |rTrace
July 31 1.14 14,930 128 8.1 { 50 2k L2 1.72 2,94 7.06 | 3.19 0.05
ng. 41 1.65 43,560 164 8.3 | 4 1% 7.40 2.k0 2.84% 12.36 2.51 0.01
Sept. | 30 | 1.83 32,940 178 7.9 | M | 14 8.21 3.13 2.79 | 1%.23 2.76 | 0.01
Oct. 30 1.12 20,720 119 8.3 | 18 23 L.6n 1.72 3.12 6.49 2.82 0.01
Nov. 30 1.19 5,580 134 0.22| “8.0 | 53 28 k.62 1.67 3.73 6,04 3.7h 0:06
Dec. 3N 0.97 32,110 111 0.19. 7.9 | 47 24 L3k 1.51 3.48 4.96 2,57 0.0k
Mean® | 373 ¢ [0.8% 139,570 ¢ 89.5 8.1 | k6 21 3.72 1.32 2.86 L.55 1.90 0,02
#Period Average|0.76 653,000 86.1 k3 | 18 3.62 1.2k 2.81 L.20 1.58
Tong of Comstituents, 1539 : 53,000 | 11,400 | 71,k00 | 62,100 |155,000 | k47,500
Average tons, period 1933-1939 8,300 | 17,600 | 98,800 | 98,300 |235,000 | 65,600
Water Samples from Rio Grande at Caballo Dam
Jen. ¥ 0.65 133 72.2[ 0.11 8.0 Y| 16 3.18 1.24 3.0k 2,351 3.75 1.17 0.01
Feb. ¥ 0.71 14,200 77.9| 0.21 | 8.0 | 1y 3,50 | 1.20 342 | 271 k.00 1.34 | Trace
Mar, ¢ 0.69 52,400 4.6 0.05 | 8.1 43116 3.27| 1.2 3.35 | 2.5 3,76 1.23 [ 0.01
Apr. 30 0.73 77,400 81.4 0.1 7.9 4| 21 ERT 1.16 3.60 2.53 3.80 1.70 0.01
May- 31| 0.7l 74,600 T7.7| ©0.15 | 8.0 3| 18 3.33 1.25 348 | 2.53 3.91 1.4 | oc.0n
June 30 | o.2 87,100 78.9| 0.3 | 8.2 Lt 19 3.27| 1.26 3.57 | 2.53 3.90 1.54 | Trace
July 31 0.68 87,000 T76.6( 0.1k 79 Ly | 20 3.1k 1.4 3.32 2.58 3.7k 1.54 | Trace
Aug. 31 0.69 81,400 76.3! 0.15 8.0 k5| 19 3.09 1.07 3.%0 2.48 5.72 1.47 | Trace
Sept. 0.69 53,000 79.6| 0.12 | 7.9 45| a7 3.17| 1.18 349 | 2.63 3.67 1.32 | Trace
Oct. 31 0.71 13,700 79.6] 0.1k 7.9 L7 19 3,29 1.19 3.98 2.79 3.76 1.51 | Trace
Kov. 30 o.Th 7,470 82.9| 0.16 8.1 7| 20 3.55 1.3h .31 2.94 3.95 1.71 | Trace
Dec. 19| o.72 6,240 81.4| o0ak | 8.2 k| 20 306 1.11 3.75 | 2.89 375 1.64 | Trace
Meen 8] 263§ 0.70 554,643 ¢ 78.4) 0.13 | 8.0 | 19 325 1.8 3.50 | 2.62 3.81 1.52
Period’ Averege| 0.77 592,100 82.5 Lk | 17 3.58 1.27 3.80 2.86 4.38 1.48
Tons of Constituents, 1939 69,700 | 15,300 | 86,4k00| 85,800 | 196,000 | 57,700
Aversge tons, period 1931-1939 75,000 | 16,200 | 91,600( 90,100 | 220,000 | 55,500
Water Samples from Rie Grande at Leasburg Dam
Jan. 5 1.18 2,616 130.0 | 0.18 | B.2 | 27 5.94 1.77 6.10 | 3.1 6.12 3.56 | 0.01
Feb. i 0.81 13,500 88.8 8.2 Is 22 | 3.74 1.40 ka3 2.66 k.32 1.95 0.01
Mar. k| 0.76 49,900 82| 0.5 | Boo | M | 21 3.63 1.24 3.79 | 2.66 4.03 1.80 | o.01
Apr. 30 | 0.78 75,200 864 013 ) 7.9 | b | 22 3.72 1.08 3.77 | 2.68 k.13 1.90 | ©0.01
3| 0.76 71,400 824 | 013 | 7.7 | | 19 3.57 1.27 5.82 | 2.73 k.13 1.59 | o.o1.
June 30 [ o.77 85,100 83.0| oak [ 7.9 | 43 | 19 3.53 1.31 3.69 | 2.73 ka0 1.63 | 0.01
July 3| om 85,100 801 0.2 | 8.1 | 45 | 18 3.15 1.20 3.60 | 2.68 3.70 1.k | Trace
Aug. 31 0.73 80,800 79.2 0.14 749 s 19 3.37 1.14% 3.56 2.63 375 1.52 0.01
Sept. 30 0.76 58,600 81.2 0.13 8. 18 3.4 1.4 3.62 2.73 L.o7 1.52 0.01
Oct. 31 0.86 20,100 93. 0.17 8.3 ) 22 3.98 1.35 L.27 3.1% k.37 2.16 0.01
Fov. 30 | 0.99 11,000 113 018 | 7.9 | 51 | 30 L1 1.34 575 | 3.4 k57 3.38 | o0.01
Dec. 31 1,05 9,830 123%.0 0.19 8.0 sh | 35 L.29 1.31 6.50 3.51 .58 4.30 | Trace
an & | 288 §| 0.76 563,440 § | 83.8 - 8.0 [ ¥ [ 20 3.52 122 3.79 | 2.73 L.o1 1.71
Period*Aver: 0.8 619,200 8.5 4 | 20 | 337 1,37 boo | 3.01 .60 1.2
Tons of Constituents, 1939 70,500 | 14,700 | 87,%00| 83,400 ( 193,000 60,800
fAverage toma, period 1931-1939 78,k00 | 16,900 | 98,300] 91,600 | 22k,000 | 69,200
* Estimated - Composite semple broken in transit, comductance of camposite fested in El Paso, Texas, various constituents esti-
mated from conductance by United States Buresm of Plant L y at o, Californta.

% No samples in January, February and March, composition estimated from Elephent Butte outflow data. ** Percent of Total Catione
® Weighted mean. ¢ Total. + Perlod 1931-1939. & Period 1933-1939. *¥%¢ Percent of Total Anions.
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES - 1939 — continued

No. Total Tons of Mean Mean Milligram Equivalents per Liter
of "
Month | gy, | Per Dissolved Kx105 [ Boron 5| & co,
- ) Na| Cl| ca M N SO cl NO
ples é::: Salids @5°C| ppm | pH | | 0 oM a H‘EO, 4 3
Water Samples from Rio Grande at E| Paso, Texas
Jan. 29 | 1.1 19,670 212 018 | 8.3 | 59 | 38 6.69 2.53 | 13.06 | 5.02 8.61 8.33 [ o.01
Feb. 28 | 1.hk 22,610 160 o.22 | 82 | 56 | 3 5.41 2.0% 9.5 | ko7 6.82 5.60 | 0.01
Mar, 31| 133 41,470 126 019 | 8.2 | 52 | 20 k.61 1.63 6.67 1 3.4k 5.62 3.86 | 0.01
Apr. 30 | 107 59,920 120 0.20 | 8.3 | b9 | 29 k.50 1.57 5.91| 3.33 5.25 3.1 | 0.03
May 3| 107 63,770 118 019 | 8.2 | 51 4,32 1.57 6.05 | 3.3 5.45 3.26 | 0.01
June 30 | 1.07 68,550 120 017 | 8.3 | 50 | 28 L.k 1.52 5.93 | 3.1 5.37 3.0k | 0.03
July 31| L.ok 76,40 118 019 | 8.0 | 50 | 28 k.30 1.60 5.96 | 3.25 5.38 3.29 | 0.01
tug, 31| 1.03 74,470 115 0.9 | 8.2 [ 52 | 27 4.25 1.47 6.13 | 3.25 5.23 3,21 | Trace
Sept. | 30 | 1.08 66,100 121 0.21 | 7.9 | 50.| 29 Lo 1,68 6.23 | 3.4 5.36 3.58 | 0.0L
Oct. 31 1.2 39,050 159 o622 [ 81 | 5% [ 32 5.38 2.03 8.62 | k.o3 7.02 5.23 | 0,01
Nov. 30 | 1.64 29,850 185 0.26 | 8.0 | 55 | 35 6.19 2.21 | 10.40 | 448 7.99 6.62 | 0.11
Dec. 31| 1.68 27,720 188 0.27 | 8.0 | 56 | 3k 6.08 2.23 | 10.71 | L.53 7.98 6.55 0.01
Memn & | 3639 1.15| ¢ 589,660 129 0.20 | 8.1 51 ] 29 L6k 1.67 677 | 3.52 5.7k 3.88 | o0.02
Poriod Average| 1.19 625,370 127 54 | 31 .80 1.74 756 | 3.69 5.9 k.25
Tons of Constituents, 1939 64,500 14,100 | 108,000, 74,600( 191,000| 95,800
[Aversge tons, period 1931-1939 . 68,800| 15,200 | 124,700| 79,6001 20k,000| 108,000

Water Samples from Rio Grande at Fort Quitman, Texas

Jen, 8 | 3.16 38,550 355 28| 8.0 | 62| 57 10.12| 3.90 | 22.k7 | L. 11.14 | 20.41 .03
Feb. 10 | 2.86 33,750 327 25| 8.1 | 60| 55 9.72| 3.66 | 20.43 447 10.28| 18.30 Ok
Mar. 7 1316 0,890 360 38| 83 ) 61| 58 1027 k.08 [ 22.37| k.20 11.11| 21.33 .02
Apr. 9 | 3.30 22,010 3713 31| 8.0 | 61| 59 10.46| ka7 | 23.09 | L4.80 11.23| 22.80 .02
May 9 3.30 26,160 379 3k 8. 62 61 10.10 ko7 23.79 3,54 11.61| 23.33 .01
June 8 | 3.84 19,510 435 38 | 8.3 | 62 | 64 11.36| '5.23 | 27.36| 3.51 12,20 | 27.58 | Trace
July ] 3.38 27,750 39l 39 8.2 63 62 10.09 L.26 24 .43 301 11.28| 2hk.09 0L
Ang. 10 | 2.57 58,850 8.3 | 62 | 57 8.36| 2.88 | 1B.21 | 3.62 9.13( 17.02 | Trace
Sept. | 10 | 2.25 k9,050 267 27 | 8.1 | 59 | 55 749 3.08 | 1543 3.30 B.hz 14,23 03
Oct. 9 | 3.00 57,000 339 30 | 8.2 | 62 | 57 9.27| 3.77 | 20.88 | 3.78 11.0h [ 19.75 .01
Fov. 5 | 3.0k 13,200 351 35 | 8.2 | 61| 56 976 374 | 2118 | L3 11,05 19.75 .03
Dec. 9 | 2.8 k3,640 332 31| 8.1 | 61| 54 9.58| 3.62 | 20.42 | 458 10.87( 18.0k .02
Mean® 103 ¢ [2.01 ['¢ M42,koo 33h g2 | 61| 58 .31 66 | 209 [ 3.97 [ 120.1] 19.20 .02
Pertod'Averags | 2.72 495,000 303 62 8 g%l 3.1@ 13.92 3.94 9.55| 18.57
Tona of Conatituents, 1939 38,600| 9,240 97,800| 25,100 | 10k,000 [ 141,000
Average tone, period 1931-1939 43,200| 10,600 | 11k,000| 29,ko0 | 11k,000 | 16k, 000]
Water Samples from Rio Grande at La Nutria
Jan. 10 | 3.10 40,610 354 030 | 8.0 | 63 [ 58 9.%6 3.98 | 22.64 | 3.76 | 11.28 | 20.61 [ o.0L
Feb. 16 2.97 28,780 337 0,31 8.3 63 56 9.12 3.82 21.82 3.76 11.15 19.22 0.02
Mar. 6 3.19 25,620 63 8.2 63 59 9.29 L.2s 23,03 3.08 11.96 21.5% 0.01
Apr. ‘,: 3.89 17,780 33 o2 | 8.2 | 635 | 62 [ 1.0 5.26 | 27.97 | 2.98 | 13.97 | 27.50 | o.00
ﬁe 2] 2.8 4o0,k70 327 8.3 | 63 | 60 8.11 3.87 | 20.24 | 2.69 | 10.34 | 15.13 | o.04
g‘“é{ 2] 2.13 61,790 252 8.2 |61 (|58 | 7.0 236 | o4 | 2.3 | 7.85 | 1436 | Trace
Sept- ;] 2.59 83,140 295 8.2 | 61|58 | 7.08| 3.8 | 1779 252 | 9.80 | 17.19 | 0.2
Nov. 2 3.39 46,780 394 8.0 65 61 9.25 L.21 24.98 2.87 12,34 24,16 0.03
Dec. 2 2.97 46,5930 346 8.2 63 56 8.2 3.86 21.84 3.58 11.43 19.45 0.03
Totel | 53 391,900
Meen 6 2.79 322 8.2 | 62 | 58 8.5 3.51 | 19.97 | 2.90 | 10.38 | 18.79 | o.02

Averag

&
1936 to lo3p | 23| W00

Water Samples from Rio Grande at Upper Presidio Station

Jan, 4 | 3.28 37,720 373 o0 8.2 6] 50 [ 10025 k.28 23.65| 3.56 | 12.05 | 22.10] o0.01
Feb. 4| 352 3h,430 398 0.35| 8.1 63] 59 | 10.81 ] k.o 25.59| 3.51 | 12.86 | 23.90( 0.02
Mar., 5 | 3.53 22,420 395 o046 | 82| 61| 59 | 10.99 | L.66 2h.88| 3.4k | 13.14 | 23.90| o0.01
Apr. llt b.65 6,980 .| 502 ob7| 83| 55| 61 | 17.53 6.16 | 28,90| 3.80| 16.75 | 32.26| o0.01
’.;::‘ 5] 2.92 1k,660 318 8.2 59| 6o 9.1 | 3.66 18.48( 2.53| 10.11 | 18.82 0.01
July 37| 2.26 4,680 258 82| 55| 56 8.56 | 2.85 1301 202 9.07 | 13.61| o0.02
Ang. 7| 135 37,400 160 8. | 55| 18 b9 | L2 8.92| 2.37 5.59 7.43 | Trace
g:{':' ﬂ 2.35 61,100 267 83| 60| 55| 7.2 .3.00 | 16.2| 2.97| 9.6 | 1.67| 0.
Nov. | 3.3 34,750 359 0.36| 8.1 | 63| 59 9.09 | 3.96 22.64%| 3.07  11.76 | 21.24| 0.02
Dec. k| 3.06 38,250 356 037 8.0 63| 58 9.00 | 3.86 22.36| 3.2 11.84 | 20,51 0.01
Total | 52 292,380 .

Moen 8 2.58 | 29% 82| 6] 55 8.23 | 3.22 17.99| 2.96 5.81 | 16.65| o0.01

r :
1935 o 1930 | 2-08 |  32k,000

8 Veighted mean. ¢ Total., + Pertod 1931~1939. ** Percent of Total Catioma. ##% Percent of Totel Anions.
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES— 1939 — continued

No. Total Tons of Mean Mean Milligram Equivalents per Liter
of X % | % co
Month | ¢ A':r'. Dissalved | Kx10° | Boron Ne | O | o Mg Na +: 50, ¢l NO,
ples | gert Selids | @25°C | ppm. | PH | .| HCO,
Water Samples from Rio Conchos near Ojinaga, Chihuahua
Jen, k 0.77 14 k3o 8h.9 0.17] 7.9] o | 16 421 1.17 | 3.58 3.16 3.96 1.29 0.03
Feb. 4 0.69 41,540 75.1 0.09] 81| o | 15 3.78 1.03 | 3.6 2.96 3.63 1.13 | o.01
Mar. & 0.75 36,450 82.0 0.13| 8.3 39 { 16 k.18 1.08 | 3.3 3.03 haz 1367 o0.01
Apr. 4 0,9k 16,640 102.0 0.9 8.2 ks | 21 L2 1.18 | k.65 3,18 5.10 2,16 | 0.02
May 4 1.01 13,840 110.0 0.23] 7.9 4o | 22 k.o 1.30 | 5.4 2.88 5.96 2,54 | o0.01
June 5 1.03 17,820 103.0 0.16 8.3) 43 18 4,81 1.31 L.57 2.58. 6.13 1.87 0.0L
July 5 0.87 38,720 90.8 0,18 8.2 38 [ 15 kL3 121 | 353 2.53 5.12 1.32 | 0.01
fug. I 0.58 107,300 61.5 8.1 3 | 11 3.9 0.77 | 2.33 2.53 3,03 0.70 | Trace
Sept . I 0.73 31,760 T7.1 0.1 8.1| ko 17 3.73 1.07 3.23 2,73 377 1.28 0.0L
Oct. 4 0.68| . 39,850 71.2 022/ 8.2 k| 12 3.ko 1.06 | 3.07 2.82 3.70 0.92 { 0.01
Sov. 4 0.66 39,140 72.4 8.0 k1 | 1k 3.46 0.91 | 2.99 2.87 3.51 1.03 | 0.03
Dec. 1 0.80 34,560 86.9 0.18| 8.0 15 3.93 1.16 | 3.75 3,12 ke 1.31 0.02
Total | 50 462,050 -
Mean @ 0.71 76.2 8.1| 39 | 1k 3.81 1.00 | 3.5 2.80 3.84 1.13 | 0.01
Average
19% o 1939] OO B0
Water Samples from Rio Grande at Lower Presidio Station
[Me. [ .3 T 059 ] [ -615] [ 8a] 37| 35 359] 073 [ 2.50] 2.16 3.35 [ 0.0 o.01]
Water Samples from Pecos River Station
Jan. L 1 L.6o 92,920 502 0.27-| 8.2 | 58| 60 12.82 9.14 | 30.87( 2.86| 18.35 | z1.51) 0.03
Feb. 4 k.39 ,090 78 0.18 8.0 59 60 11.34 8.96 29.62 2,81 16.70 25.81 0.0k
Mer, L | L.86 T7,760 524 0.35 7.9 | 60 ] 61 | 12.00 |- 9.88 | 32.93| 2.73 18.k0 | 33.51| o.0k
Apr. 5 | .35 , 640 L8k 0.29 8.0 | 61| 62 | 10.63 8.87 25| 2,02 ] 17.09 | 30.67| o0.02
May 4 1.95 64,160 2ok ,0.27 8.0 55 55 5.99 L.00 12.33 2.33 7.57 12,24 0.06
June ¥ | 322 45,900 363 0.21 8.0 | 60 | 62 8.13 6.68 | 21.83| 1.96| 12.09 | 22.01| 0.03
July 5 4,03 51,990 0.29 7.9 60 61 9.99 8.28 27.76 1.55 15.85 27.63 0.01
Ang. 5 2.99 73,550 336 0.23 8.0 57 58 8.61 6.08 19.47 2,01 12,04 19.68 0.01
Sept. § 3,78 39,310 L1 0.27 7.9 58 59 10.13 8,10 25.18 2.06 15.81 25.80 0.03
Oct. 3 | 3.82 62,270 1 8.3 | 58| 59 | 10.57 7.80 | e5.41| 2.72 | 15.35 | 25.65( 0.0k
Nov. i .51 73,960 kg8 .30 8.0 59 60 12.35 9.23 30.66 2.4%7 18.51 30.99 0.03
Dec. 5 5.18 91,170 567 0.33 8.0 59 60 13,75 10.55 34,57 2.77 20.70 35.53 0.04
Total | 53 799,720
Mean 6| 3.80 420 8.0 | 58| 59 | 10.19 7.76 | 25.45| 2.38 | 15.01 | o5.77| 0.03
Average
1935 to 1539 | 3-10 | 1,068,000
Water Samples from Rio Grande Pass Station
Jan. 3 1.k 219,960 161 0.15 8.2 50 L5 2.77 8.25 2.96 5.78 7.1k o.0k
Feb. 2 1.15 166,750 132 0.12 8.0 | o 2.16 6.47 3.16 L4.85 5.2k 0.0l
Mar. 5 1.2k 16h,520 143 0.11 8.1 Lo 43 2.59 7.26 3.13 5.01 6.17 0.07
Apr. y | 1.1 11, 139 0.15 8.2 50) 45 2.26 694 | 2.88 k.75 6.10| o.ok
May 9| 0.72 111,600 8h.1| 0.10 7.9 | 39| 36 1.83 3.37( 2.68 2.6k 2.98| o.07
June 5 1.0 121,680 119 0.17 8.3 k7 38 2,06 5.71 2.79 L.z 435 0.06
July 8| 0.9 131,100 110 0.15 8.0 U5 35 1.63 L5 2.8 431 3,741 o.04
hug. 8 | o.66 251,460 7L o.hk 83| ¥ | 25 1.1k 3.48| 237 2,82 1.76| o.01
Sept. 6 0.88 121,440 $8.4| 0.14 7.9 hh 36 1.72 .16 2.73 3263 3.8 0.0k
Oct. 7 Q.94 155,100 109 0.11 8.0 173 L0 1.88 k.96 2.67 3.92 L.31 0.0k
Nov. 6 | 1.08 172,800 126 0,17 7.9 | 48| ¥ 2,00 5.01| 2.97 k.51 5.03| 0.06
Dec. 9 1.27 172,720 149 0.21 7.9 50 I 2.18 7.38 3.02 5.23 6.35 0.0k
Total | 72 1,900,970
Mean & 0.99 13 0.1k4 8.1 ¥ | 37 4,13 1.92 5.2 2.77 a2 L.32| 0.0
Average
1935 to 1939 0.83 | 2,641,000
Water Samples from Rio Salado Station
Jan. 5] 191 2,180 197 ok |75 |3 [ 3 7.97 [T 9.02 1.81 | 11.92 7.25| 0.03
Feb. L | 252 1,610 255 || 0.52 | 7.8 | ¥ [ 36 | 10.05 5.38 | 11.55 1761 15.85 9.62{ 0.02
Mar. 5.1 3.87 78 381 0.86 | 8.2 | W | 3k |15.67 9.02 | 19.10 1.92| 27.08| 15.06( o0.04%
::;- 12] 0.99 71,030 3 030 [ 7.8 | % | % k.98 1.76 b.53 2.07 5.87 3.50| 0.07
June 6| 0.67 7,700 77.7 8.0 | ko | 32 3.53 1.06 3.01 1.54 3.9 2.38(" 0.03
July L | 2.9 568 25 8.0 | b6 | 37 9.92 L2 | 12,32 155 15.11 9.92| 0.05
Aug, 9 0.6k 9,020 T7.6| 0.27 7.9 153 30 3.h4 1.01 3.05 1.86 3.32 2.21| o0.01
8Sept. | 13 | 0.39 7,840 b5.8| 0.5 | 7.9 | 27 | 23 2.79 0.63 1.2k 1.96 1.52 0.92| 0.11
Oct. 6| o.9 17,740 18.% 8.2 | 33 | 28 2.83 0.90 1.87 2,01 2.09 1.54| 0.06
Fov. k| 0.28 105 35.3| 0.07 | 7.9 | 30 | 19 1.88 0.59 1.07 2.07 0.8%4 0.62| 0.06
Dec. 5| 0.30 1k 36. 8.0 | 28 | 1k 1.89 0.62 0.98 2.12 0.80 0.45|" 0.0%
Total | 83 118,585 :
Moan 6 0.76 85.1 7.9 37 29 k.01 1.34 3.33 1.98 P11 2.58| 0.05
Average .
1935 to 1939 | L 277,000

® Wolghted mean. ** Porcent of Total Cationa. #%% Percent of Total Anions.
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES — 1939 —continued

No. Total Tons of Mean Mean Milligram Equivalents per Liter
f % | %
Manth S:m Per Disscived Kx105 | Baron co,
- Na | Ci [ SO, cl NO
ples | $0 | soliss | @°C| pp | oM | 0|5 Mg | Na KEo, * :
Water Samples from Rio San Juan Station
Jan. 5 | 092 23,930 95.9 | 0.16 7.8 30| 19 L.86 | 2.28 3.05] 2.71 5.27 1.85| o.02
Feb. L | 086 11,270 89.5 | 0.15 8.0 30| 16 k2| 2.3 2.89| 2.6 5,31 1.9 0.0k
Mar. 5 | 0.99 7,660 100 0.21 8.0 3| 16 5.06 | 2.51 3.335| 2.48 6.54 1.64| 0.05
;’;' 2] 0.68 99,690 82.7 | 0.9 79| B | 3 3.38 | L.07 357 1.87 3.51 2.7 0.03
June 57 057 21,030 66.6 8.1 | 38| 25 3.02 | 1.10 29| 1.86 2.98 1.62| 0.03
Juy 4| 1.08 18,900 111 81| 37| 21 5.7 | 2.08 4,33 1.75. 7.25 2,38 0.05
Aug. 5 1.10 18,920 118 7.9 37 23 6.10 1.79 L.57 1.86 773 2.86 0.04
Sept. & 0.57 35,620 6h.2 0.17 7.9 38 22 3.30 0.98 2.59 2.27 2.89 1.13 0.03
Oct. 5 0.k 78,760 3.7 8.2 | 27| 171 2.75 | 0.86 1.36| 2.27 1.k2 0.72 | 0.06
Rov. 5 | 0.90 15,030 949 | 0.17 7.9 | 31| 18| k70 2.26 3.06| 2.47 5.73 1.85| 0.04
Dec. 4| 0.86 13,6710 |. 93.1 | 0.17 79[ 29| 16 k5% | 2.3 2,74 247 5.54 1.46| 0.0%
Total (59 3k, 480
Mean & 0.64 70.3 8.0| 35| 23 3.49 | 1.22 2.62| 2.5 3.26 1.68| o.04
Average

1935 to 19% 0.6k 532,000

Water Samples from Rio Grande at Rio Grande City

Jan, L | 1.22 241,560 138 0.18 8.2 Wl 3 Le1| 2.8 6.87| 2.7 5.12 5.81| o0.02
Feb. k| 115 187,450 132 0.16 7.91 50| ¥ Ly | 2.36 6.79| 2.66 5.12 5.5 0.4
Mar. 4 | 1.21| 176,660 138 0.17 8.2 | 51| a4 4.39.]  2.50 7.10| 2.58 5.27 6.01| 0.0k
Apr. 5 | Lae 175,840 128 0.15 7.6 | | m | »ak| 2.3 6.31| =2.22 5.20 5.23| 0.03
May 5 | 0.66 421,080 80.6| 0.16 7.9 4| 36 3.33 1.06 3.8 2,18 2,90 2.78| 0.05
June 5 | 0.69 160,080 79.6 82| ¥| 33 3.21 [ 1.22 3.37| 2.02 3.09 2.55| 0.0k
Juy 3 | 1.09 165,680 5 8.0 % | I Loz | 2.03 577 2.7 5.07 b.96| 0.13
Aug. L 0.67 280,060 80.2 8.1 's} 29 3.85 1.0 3.36 2.53 3.07 2.21 0.06
Sept. 4 | 0.6k 181,760 Tha| 0.13 8.0 | k2| 31 3.30 | 1.10 321 e.27 2.79 2.25| o0.04
Oot. 6 0.52 240,760 - 58.6 B.2 35 27 2.79 1.03 2.08 2.17 2.25 1.54 0.06
Tov. 3| 1.02 180,540 18 0.16 8.3 | k7| 38 4,18 | 1.98 5.9 2,67 4,58 LB 0.06
Dec. 5 | 1.k 182, k00 132 0.16 7.9 50 .30 | 2.33 6.50| 2.52 5.03 5.39| o0.0b
Total | 52 2,593,870
Meern 0.81 947 8.0 | 35 3.68 | 1.51 429 | 2.34 3.61 3.38] 0.05
1535 0 303 | 0477 | 3,673,000
Water Samples from Rio Grande at Lower _Brownsvﬂle Station
5 [ 112 136 B.o| 50| u3 L83 | 2.78 7.55| 3.08 5.48 6.37| o0.04
Apr. 10 | 1.29 pL 0,20 8.3 ] 50| bk bl | 2.69 7.351 2.98 5.5 6.48| o.02
Water Samples from Rio San Juan Station

Jan.
Feb.
Mar.

. Apre

: May
June
July CARRECTION TO 1938 RECQED
Sept.
Oct.
Fov.
Dec, ¥ | o.70 24,850 3.8 009 7.9 20| 11| k53 1.62 1.56| 2.76 |- k.09 0.81| 0.0k
Totel | 56 711,700
Mean & 0.53 60.1 £8.0 |+29 |[$19 [#3.22 | $0.9% 1.8 (%231 | +2.48 [ $1.20|% 0.0k
Average
1935 to 1938 0.64 579,000

9 Weighted mean. % Eleven months. ** Percemt of Total Cations. ¥#% Percent of Total Aniona.
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ELECTRICAL CONDUCTANCE OF WATER SAMPLES

San Marcial ‘Station — 1939
Date Kx10§ Oate Kx10% Date Kx10% Date  Kxi0s Date Kx10% Date  Kx105 Date
@25°C @85 © @¥5°C @25°C @25°C @25°C
Jen. 1 90.0[ Fev. 13 86,1 % ¥y B 215 | July 31 18 | Sept. 1 1 Oct, 13 25
Jan. 2 87.4| Peb. 1 83,6 My 9 212 | Aug. 1 145 | Sept. 2 13k | Oct. 15 26
Jan. 3 9.0 Feb. 8k 29 May 10 212 amg. 2 184 | Sept. 3 133 ot 27
Jan. 5 85| Feb. 16 8k9 30 May 11 213 | Aug. 3 137 | Sept. b 25k | oct. 17 28
Jen, 6 854 17 87 31 Yy 12 213 | Aug. ¥ 209 | Sept. 5 A7k | oct. 18 29
Jen. 7 8.3 Rev. 1B 82.8 1 Hey 13 202 | Aug. 5 163 | Sept. 6 13- | oet. 19 30
Jan, 8 85,6 Pev. 19 B4.6 2 Mey 2 63.0( s 25 222 | Awg. 5 172 | Sept. 7 173 | Oot. 2
Jan, 5 854 Fev. 20 5.0 3 2{ May 15  66.3) Jue 26 221 | Awg. 5 Sept. 8 178 | oet. 21 2
Jan. 16 12 | Feb. 22 &3 i 5| May 16 65.3| Tme 27 204 | Amg. 5 196 [ Sept. 9 I7L | oet. 22 3
Jan, 11 92.6| Fev. 22  85.7 5 56.5 May 17 6.9| June 28 195 |'Awg. 5 200 | Sept. 20 193 | Oet. 2 L
Jan. 12 88.8| Feb. 23  86.3 6 56.5| May 18 h.3| June 29 160 | Aug. 5 20k | Sept. 11 191 oet. 2l 5
Jan. 13 93.1f Fer. 2h  8h.2 7 62| May 19 0.0| June 30 185 | Aug. & 200 | Sept.12 19k | Oct. 25 [
Jan. 1k 105 | Peb., 25 875 8 6.9 May 20 13| quly 1 172 | Aug. 6 277 .| Sept. 13 222 | Oct. 26 7
Jen. 15 92.3| Peb, 26 121.0 9 65.7| May 21 2.4 July 2 283 . & 179 | Sept. b 165 | oct. 27 8
Jan. 16 92.0[ Feb. 27 89.9 10 6h.6| May 22 1.6) July 3 289 | Aug. 6 195 | Sept. 15 Oct. 28 9
Jam. 17 93.2| Feb. 28 &93.6 61.2| May 23 1. July 4 240 | Aug. 6 & Sept. 16 237 | ocet. 29
Jas. 18 87.7| ¥ar. 1 904 59.0[ ey 2k 79.5| July 5 237 | Awg. 6 206 | Sept. 17 215 | Oct
Jan. 19 90.3( Mar. 2 B3 66.5| My 25  85.9| July & 122 | mwg. 7 196 | Sept. 18 151 | oOct. 31
Jan., 20 91.1| Mer. 3 83.6 66.8| May 26 86.8| iy 7 92.9| Aug. 8 150 | Sept. 19 135 Nov. 1
Jan., 21 98.0| Mer. &  B81.5 66.0{ May 27 .| iy 8 166 .5 1 Sept. 20 112 Nov 2
Jen. 22 86.3| wr. 5 B840 69.5| May 28 100 | July 9  95.8( Aug. 10 146 | Sept. 21 1207 | Nev. 3
Jan. 23 B9.2| Mer, 6 9.8 66.9| May 29 5.2| Joly 10 19k | Awg. 11 153 [ Sept. 22 15 [ Fov. K
Jan. 24 - 99.0[ Mar. 7  B65 66.6| vay 30 6.0| July 11 95.5 Aug. 12 151 | Sept. 23 122 | Fov. 5
Jen. 25 BLb| Mar. 8 849 67.3| ey 31 3.2| uly 12 128 13 153 | gept. 2k 120 | Fov. 6
Jen. 26 85.5 Mar. 9 B83.5 64.0{ June 1 9%.5) Juy 13 125 Aug. 14 1L6 | Sept. 25 121 | Fov. 7
Jen. 27 85.0| Mar. 10 65.0 &5 June 2 6| ooy b 263 | Aug. 15 144 | Sept. 26 118 | Nov. 8
Jan. 28 8.1| Mar, 11  B85.6 70.2| June 3 bol| Tuly 15 14 | Aug. 16 1bh 125 .| Nov. -9
Jen. 29 855 Mar. 12 96.1 67.9| Jume L 24| July 16 149 | Aug. 17 1k | Sept.28 111 | Nov. 1o
Jan. 30 88.5| Mer. 13 103 6.1 Jume 5 118 Jquly 17 152 Aug. 18 kY Sept. 29 117 Nov. 11
Jan. 31 8L Mar. 2k 77 71.9( Jue 6 11 5% | Awg. 19 169 | Sept. 30 118 | Fov. 12
Feb. 1 85.1| Mar. 15 55.0 6040 Jume 7 13 Juy 1§ 121 Aug. 20 170 1 1B | Nov. 13
Feb. 2  86.2| Mar. 26 107 6.7 ome 8 115 [ July 20 130 | Awg. 21 177 | ook, 2 129 | New. Ib
Fed. 3 67.8| Mar. 17 106 70.6] June 9 138 | July 2 89.6| Avg. 22 177 [ Get. 3 127 | Nov. 15
Fod. & 86.1| var. 28 101 L4 Jwme 10 153 | July 22 102 | Awg. 25 232 | Oct. L& M [ Nov. 16
¥eb. 5 85.8| Mar. 19 105 66.9] June 11 151 July 23 102 | Aug. 2k - 200 Oct. 5 139 Nov., 17
Feb. 6 875 Mar. 20 782 68,9 Jme 12 162 2k 130 | Awg. 25 206 | Got. 6 125 | Fov.
Feb. 7  87.7 Mar. 21  76.1 68.9 June 13 155 | Juy 25 aug. 26 130 [ Oct. 7 1k | Nov. 29
Feb. 8 85.6) Mar. 22  70.5 60.7l June b 190 | quly 26 166 | Aug. 27 137 | Oct. 8 113 | ov.
Feb. 9 84.6| Mar. 23 80.7 643 June 25 July 27 267 | Aug. 28 138 . 9 10k | Fov. 21
' Feb, 10 86.6| Mar. 2  62.] 62.3] 16 121 | July 28 165 | Aug. 29 16% | Oct. 10 131 | Fov. 22
Fe». 11 85.8| Mar. 25 647 66.7| Juna 17 =00 | July 29 1ok 30 161 | Got. 11 126 | Nov. 2
Feb. 12 904 Mer. 26 T1.2 63.6| Jume 18 202 | July 30  97.8 Aug. 31 126 | oet. 22 122 | Rov. 2b
El Pago Station -— 1939
Jas. &4 205 |Fed. 13 1k May 6 116 |Jwe 16 125 | July 27. 115 | Sept. 6 110 | Oct. 17
Jan. 2 206 [Feb. 1h 1k My 7 117 [dJme 17 16 |July 28 11 | Sept. 7 113 | Oct. 1B
Jen. 3 208 | Pep. 15 148 Mag 8 17 June 18 18 July 29 120 | Sept. 8 118 Oot. 19
Jan, I 210 |Feb. 16 May 5 1% (Jwme 19 . 12 | July 12 | Sept. 9 119 | Oet. 20
Jen. 5 211 | ¥eb. 17 133 May 10 M5 | Juns 20 13 [ July 31 105 [ Sept. 10 139 [ Oct. 21
Jan. & 207 |Pen. 18. 13 May 11 19 |dune 21 112 | Aug. 1 105 | Sept. 11 Oet. 22
Jan. 7 210 [Peb. 19 125 Mey 12 118 | Jme 22 111 | Aug. 2 111 | Sept. 12 121 | Oct. 23
Jan. 8 204 |Fev. 20 136 ¥ey 13 118 | June 23 1k 3 17 | Sept. 13 1Y Oct. 24
Jan. S 207 (Feb. 21 15 May 1 126 | Jume 2k 113 | Aug. k& 218 | sept.2b 14 | cot. 25
Jan. 10 207 |Feb. 22 153 May 15 116 {June 25 11k [ Aug. 5 106 | Sept. 13 106 | Oct. 26
Jeo. ‘11 207 | Feb. 23 163 May 16 117 | June 26 123 | Aug. 6  99.3| Sept. 16 90.6] dot.
Jan. 12 208 | Peb. 24 175 May 17 1A | June 27 1 Aug. 7 108 | Bept. 17 103 | Oct. 28
Jan. 13 209 | Fev. 25 191 May 18 17 | Jume 28 11k | Aug. B8 105 | Sept. 28 118 | Oot. 29
Jan. 1 210 | Fed. 26 196 May 19 11k B 29 aug. 9 108 | sept. 19 1l Oct. 30
Jan. 15 213 | Fe». 27 204 Mag 20 117 |Jume 30 113 | Aug. 10 117 | Sept. 20 145 | oet. 3
Jan, 16 210 | Peb. 28 211 May 21 17 |July 1 1€ | Aug. 11 113 | Sept.21 148 | Rov. 2
Jen. 17 2lb | Me. 1 203 May 122 [y 2 121 [ Awg. 12 113 | Sept. 22 155 | Nov. 2
Jap.. 18 21h | Mar. 2 205 May 23 116 | July 3 117 | Aug. I3 11k | Sept. 23 1kl | Fov. 3
Jan. 19 215 | Mar. 3 208 My 28 15 | July % 118 | Avg. 14 113 | Sept. 2k 1 New.
Jen., 20 215 Mar.. b 158 May 19 July 5 109 | Aug. 15 110 Bept. 25 1ho | Fov. 5
Jen. 21 213 |Mar. 5 136 Mey 26 M1 |July 6 118 | Aug. 16 110, Sept. 26 139 [ Fov. &
Jem. 22 215 |Mar. 6 136 ° May 27 116 |Juy 7 121 | Aug. 17 110 | Sept. 27 137 | Fov. 7
Jam. 235 215 | Mar, 7 126 May 28 117 |July 8 121 | Aug. 18 120 | Sept. 28 1’ 8
Jan. 2k 217 | Mar. 8 127 May 20 17 [qdy 5 g 121 | Sept. 29 1bk | Fov. o
Jan. 25 216 | Mar. 9 127 My 30 1k July 10 126 | mug. 20 125 Sept. 30 by Kov. 10
Jan. 26 §215 |Mar. 10 122 May 3 1 guy 11X hug. 21 119 | Get. 2 b2 | Fov. 1
Jan. 27 215 (Mer. L1 123 June 1 120 |July 12 11k | Aug. 106 | oet. 2 b3 | Rov. 12
Jan. 28 219 Mar. 12 126 Fane 2 121 July 13 18 | Aug. 23 118 oct. 3 12 Wov. 13
Jen. 30 219 | Mar. 13 129 dune 3 12 | Juy 1k 113 | Aug. 2h 17 {oet. B LWL [ mev. 2k
¥eb. 1 223 |Mar. 2k 132 Jme k125 |Jmy 15 10 | Awg. 25 12k [ cet. 5 139 | Mov.
Feb. 2 220 |Mar. 15 127 Juwna 5 16 | July 26 11k | Aug. 26 124 | Gev. 6 136 | Fov. 16
Yob., 3 221 .| Mar. 16 125 June 6 117 [ July 17 118 | Aug. 27 226 | Oot. 7 131 | Fov. 17
Feb. b 218 | M. 17 123 que 7 11k [July 18 118 | Aug. 28 128 | Oct. B 1 Hov.
Feb. 5 223 | M. 18 17 qme 8 119 |July 19 122 | Aug. 29 128 [ Oct. 9 147 | Fov. 19
Fedb. & 219 | Mar. 19 113 Jue 9 118 | July 20 120 | Aug. 30 125 [ Oot. 10 161 [ Wov. 20
¥eb. 7 218 [Mar. 20 2109 Jume 10 122 |July 21 120 | Aug. 31 130 | Oot. 11 170 [ Nov. 21
Feb. 8 219 |Mar. 21 208 June 11 122 |July 22 119 | Sept. 1 . L7 | Got. 12 168 | Fov. 22
Feb. 9 220 |Mar. 22 115 June 12 19 | July 23 b | Sept. 2 11k | Gct. 13 165 | Hov. 23
Yeb. 10 1k | Mar. 23 113 Jue 13 119 | Jaly 2% )18 | Sept. 3 106 [ Get. 1k 170 | Rov. 2k
Feb. 1 121 | Mer. 2k 113 Jume 1h 125 | ly 25 116 ccho213 | ost. 15 173 | Hov. 25
Feb. 12 10 | Mar. 25 115 June 15 122 | July 28 117 | Sept. 5 112 | Ot 7% | Nov. 26
., Fort Quitman: Station — 1939
Jen. 4 3k 13 258 Mar, 27 358 | May 8 k23 Juns 19 W91 | Aug. 3 Loy it P [
T, € 35 W 27 | 3 G v M |dme 2 312 (A 5 19 e 7 ed |ew B
Jen. 10 3% 20 300 Apr, 3 396 May 15 365 June 20 k83 Avg. €& 177 Sept. 11 587 Gct. 20
Jan, 13 23 307 Apr 8 305 May 18 395 July 3 31 Aug. 7 229 Sept, 15 327 cet. 24
Jan. 17 365 27 33 |Apr. 10 392 | May 22 360 |quly 6 4B | Ama. 11 361 | Sept. 16 158 | 0ot. 26
Jen, 20 364 28 358 Apr. 16 Lo May 25 529 quly 10 521 fug. 1 293 Sept. 17 146 Oct. 31
Jen. 27 377 6 Lok Apr. 17 420 May 29 379 July 13 639 Aug. 15 253 Sept. 22 292 Tov. 7
Jen. 28 361 8 33 |Apr. 20 426 [Jwe 1 k03 |July 17 322 |Aug. 38 240 | Sept.25 313 | Bev. 8
Feb. 2 385 13 38 Apr. 24 376 June 5 365 July 20 516 Aug. 21 38 Sept. 28 361 Fov. 14
Feb, 3 388 U 326 Apr. 28 279 Jume 8 M2 July 2k 438 aug. 2% koo 0ct . 568 Fov. 21
Feb. 7 360 20 32 |ky 1 273 dune 12 k75 July 28 L8 | awg. 28 525 Oct. 5 368 Rav. 28
Peb. & 380 26 32 May 7 418 Juns 15 601 July 31 284 8ept. 1 729 Gct. 11 306 Dec. 2
La Nutria Station — 1939
Jen. B8 346 Jam. 23 361 Peb. 5 376 Feb. 15 313 Feb, 27 298 Mar. 10 392 May b 3k July 3
Jen. 32 347 |Jan. 2k 360 [Peb. & 377 |Feb. 16 312 |[Feb, 26 208 [Mar. 29 May 5 37 |Jay 17
Jeo. 34 315 |Jes. 29 377 |Feb. 7 379 [Web. 19 289 |Mar. 3 308 |Apr. 13 hoz [May 18 M1 |Awg. 1
Jan. 1; 352 Jan. 30 367 Feb. 3§ 3 Feb. 20 363 Mar. 5 346 Apr. 400 May 19 bob Avg, 1
Jen: 21 360 [Feb. 1 371 |Feb. 12 313 [Feb. 25 2 Mar. B 3gh |, 20 Pme 5 177 |sept. 17
Jan. 22 368 Feb. 2 37k Fod, 1% 317 Feb. 26 257 Mar. 9 3 Apr. 27 412 dune 19 L4y Oot.

# Moen of 2 aamples.




WATER 'BULLETIN NUMBER 9 INTERNATIONAL OOUNDARY COMAISSION 71
. .
. ELECTRICAL CONDUCTANCE OF WATER SAMPLES
Upper Presidio Station — 1939
Date  Kx10S [ Date  KxlOS | Date  Kx1O5 | Date  KxIO5 | pare  KxIOS | pan Kx108 Date  Kx105 K u); Kx105
@25 asoc asoc | " amc| ™™ awoc | ™ aiec| ™ agimec| " giee| ™™ gic
Jan. 6 356 Feb. 17 b1l Mar, 31 k25 May 12 433 Juns 23 150 Aug. 2 394 Aug. 31 3k Oct. 195 328 Dec. 7
Jan. W 365 [Feb. 2b 377 |Awr. 7 489 May 19 501 |Jwme 25 328 |Avg. 3 229 | Sepe. 1 32 ok, 2 38 | e 13 ;Asg
3 340 Apr. 14 500 May 26 526 July 6 258 Aug. 1k 147 Sept. 1l 33 [Rov. 2 314 Dec. 21 367
10 kol Apr. 21 504 “qme 2 572 July 13 ko7 Aug. 17 121 Sept. 22 192 |Nov. 9 365 Dec. 28 5
17 sk Apr. 28 506 June § 549 July 20 161 Aug, 20 156 Ot 5 348 |Fov, 23 Ik
2k 359 May 5 235 Jums 16 5lg July 27 3ki Avg, 27 257 Oct. 12 324 | Wov. 30 336
Rio Conchas near Ojinaga, Chihuahua — 1939
Jan. 6 86,0 ]Feb, 17 0.1 | Apr. 100 | Aug. 3 21 Dec. 21 B5.5
Jan. 13 83.7 |Feb. 25  72.2 | Apr. 105 | Aug. 21 30 Dec. 29 87.5
Jan. 23 8.1 |Mer. 3 79.1 | Apr. 85.4 | Aug. 27 5
Jen. 28 79.0 | Mar. 17 78.1 | Apr. 78.8 | hug. 31 17
Feb. 4 7.3 |Mer. 25 B5.7 | May 95k | Sept. 7 27
Feb. 10 73.1 | Mar. 31 88.6 | May 20 76.5 | Bept. 14 31
Lower Presidio Station -— 1939
[re & 5 [oa 7 mofuaao wb | [ 1 1 L
Pecos River Station — 1938
479 Apr, 2 484 Moy 6 5.4 |Jums 24 51k Aug. k381 Sept. 7 U437 21 531
gl Apr. 8 526 May 13 280 July 1 568 Ang. 6 332 Sept. 10 h17 28 333
Y2 A, 1 506 My 27 k21 |nly B 53 aug. 12 2l Sept. 16 k2o [
615 |Apr. 22 b8 Jums 3 15 |y l5 218 Aug. 13 306 Sept. 2B 408 u 528
Shb ipr. 30 283 June 10 272 July 22 L71 Aug. 26 591 Bept. 30 396 18 530
sk May L b60 June 17 417 July 29 509 Bept. 2 468 Oct. 16 L15 25 513
Eagle Pass Station — 1939 -
Jen. 5 149 [Mar. 23 136 |May S 753 |Jume $ July 21 893 [Avg. 22 727 |Sept. 27 1@ [oot. 31 13 1356
J:. 12 14 Mar. 27 133 May 13 3.6 Juna 17 99.0 |y 2k 125 Aug. 26 6B.§ Bept. 30 106 Bov. 6 1 150
Jen. 19 188 Apr. 2 126 May 15 f72.0 |Jume 19 103 July 25 L1k Aug. 29 67.8 |Oct. B 121 |[Fov. 1 120 11
Feb, 2 128 Bpr. 4 20 Mey 15  b3.5 |dme 27 218 July 31 109 fog. 31 737 oct. 9 123 fNov. 17 20k 158
Feb, 28 128 Apr. 7 1lke May 22 109 duly 8 L ug. 4 17 Sept. 4 95.0 |oct. 1k  71.0 |Hov. 22 11 150
! Har, 2 1h2 Apr. 15 131 May 27 139 July 11 126 Aug, 7 62.3 Bept. 8 92,5 Get. 16 115 Fov. 25 1 118
Mer. 8 133 |May 3 255 [way 29 116 July 1% B6.3 |Aug. 16 75.1 [Sept. b 90.7 [Oct. 23 125 [(Sov. 28 131 154
Mar. 1€ 155 |May & 724 |Jume 5 128 July 17 B6.8 |g. 19 83.9 [Sept. 22 108 Oet. 28 108 |Dec. 2 137 154
i Rio Salado
Jen, Har. k. 2 123 May 20 37.9 37.6 foct. 6  53.2 [Fov. 2 331
Jems 2'133 Mar, 13 ;'72 x 4125 Moy 26 69.B 47.3 |ost. 11 29.8 |Des. 1 35,1
Jen. 13 236 |Mar, 27 386 [way 5 121 Moy 3.7 bl foet. 12 368 [Dec. B 35
Jan. 20 2h2 Mar, 20 May 8 737 |May 28 108 3.9 |Ot. 13 108
Jan. 27 212 Mar. 31 3 May 7 k7.8 [May 2 88 3.7 |Oct. 20 32.0
Teb, 3 188 |apr. 1k 356 [Mey 12 4.1 |May 31 TL.2 364 oo, 27 3.2
Feb. 10 216 Apr. 29 391 Moy 13 B9 |Juns 1 TL.5 3.9 '[Rov. 3 33.8
Feb. 17 281 |Apr, 30 226 ey 14 393 [Jwe 2 79.6 658 |Fov. 10 3h.1
Feb. 24 31k [May 1 126 |May 15 3.1 [Jme o 58.8 4.9 [Rov. 17 33.
Rio San Juan Station — 1939
Jen. 4 112 Fed. 1 42 |Ape. b 183 [May 20 53.9 [Jume 21 39.5 JAug. 9 9%.3 [Sept. 21  53.4|6ct. 25 847 | Des. 13 1
Jo. 7 #01 |Teb. 2 & M. 5 106 |way 1k B2 |nm & B Aug. 17 103 |sept. 22 ML.1|mev. 1 101 [ Dec.20 k5
Jen. 11 93.6 (Mar. 1 92,3 |Apr. 12 105 May 17 3.8 July 6 139 ing. 23 126 Sept. 28 46.8 | Fov. 11 9k.5 | Deo. 27 03
Jan. 19 843 |Mar. 8 88.2 lapr. 19 199 IMay 2k 39.7 July 12 1306 Aug. 31 136 Oct. k5.6 |Hov. 15 g2.
Jan. 25 80.8 |var. 15 9%.0 |Apr. 26 129 June }  75.3 | dwly 15 50.7 |Bept. 6 136 Ost. . 12 37.1 | Nov. 22 0.1
Feb. 1 864 |Mar. 22 957 |My b 267 Jume 8  58. Jaly 26 B30 213 13 Oct. 33 49.8 (Fov. 29  88.7
Feb. 8 BL.6 [Mar. 29 107 My 5 65.2 [Juelk 1.8 [rwg. 2 88.8 |Bept.20 QL3 |Got. 19 50.6| o, & B9.0
‘Rio Grande City Station — 1939
Jen. 3 126 |Peb. 38 130 |Ar. 1 144 My 35 990 | Juma 19 92.6 [ Aug. 3 204 |Eept. 22 69.6 [0et. 25 66.2 [ Des. 9 122
Jem. 23 134 [Reb. 27 133 |Awr. B 132 |May 15 7k Juns 22 102 Ang. 11 61,2 | Bept. 2§ 85.3 | Oot. 31 127 Deo. 15 129
Jan. 19 129 [Mar. 8 13h |apr. 38 128 (May 16 U8B Juns 30 117 Ang. 15 70,6 | Oot. 10 92.3 | ¥ov., 9 128 Deo, 2 137
Jan. 27 161 |Mer. 11 133 |apr. 25 1M4 |Ney 2B 75.6 |Jely 7 W2 | Aue. 28  B9.5 |Ock. 11 55.4 [Fov. 18 16 | Dec. 29 150
Feb, 3 143 | Mar. 16 135 | Apr. 29 $0.5 [ Juse 2 60.3 iy 19 131 Sept. 8 77.0 [Oot, 12 37.0 | Bov. 25 107
Peb. 11 113 |Mar. 27 18 [May 6 875 |Jwe16 g7.h | Jmly 31 4.8 [ Sept.15 63.7 [Get. 1% &2.5 | Des. 1 118
Hidalgo Station — 1939
,.m;,y 8 123 July 1% 150 ‘[ L l L j

Lower Brownsville Station

1939

10

125 L.m:‘u v |

[

1

# Momn.

of 2 ampres.

2 Rotimated.
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RIO GRANDE SALT BURDEN

The grephical end tabular results below are based upon the chemical anslyses shown on the preceding pages aa well as upon
gimilar date in previous Water Bulletins.

detween salt concentration and amount of stream flow. For other stations and tributaries the resulte sre arrived et by seo-
ondary deductions. Small edjustmente were required in the 1939 recorda for TUpper Presidto, Rio Conchos end Pecos River to

obtain a balance.

Concentration

For some tributarlies tha resulta are based upon curves showing the ralationship

Tons "Acre Foot
1939 IA;;??‘ Millions of Tons of Salts
n
1939 lo o - - N L o o » »
SAN MARCIAL 84 T u o] o [=] o o o =] o
7
UNMEASURED N
CABALLO DAM 701 .75 /
UNMEAS'JRED
LEASBURG DAM 76 | 82
UNMEASURED
EL PASO Lis | 1e
UNMEASURED /
FORT QUITMAN 291 | 26l j,
UNMEASURED (’ -
LA NUTRIA 279 2.43 H .6
UNMEASURED [/ o
UPPER PRESIDIO 2.47| 208 A ?
RIO CONCHOS A N &
68| .54 =L - 2
UNMEASURED | § w
LOWER PRESIDIO 95| 75 4 g
ALAMITO CREEK ! =
39| .52 | =
TERLINGUA CREEK \ g
59 [ 51 | 1
UNMEASURED ‘\ z
JOHNSON RANCH 90| .72 1
UNMEASURED \
LANGTRY 80| 67 | N
~1
PECOS RIVER ~~
3.65| 3.10 J \ ik
GOODENOUGH SPRING [ \ \
58| .58 A
DEVILS RIVER \ \
34| 26 1N
UNMEASURED j \
DEL RIO _ .| los 87 R
SAN FELIPE CRE! \
i .59 58 |
PINTO CREEK 1
59 59 l a
A
RIO SAN DIEGO \
.56 | .34 '8
- vt
RIO SAN RODRIGO 8 I3
44 .73 - | °
* UNMEASURED 4
EAGLE PASS 99| .83 4
|
RIO ESCONDIDO | 54| 58 \
UNMEASURED. ‘\
ELJARDIN  Estimated) 96| .8l \
UNMEASURED \
LAREDO .93| .80 L
AN
RIO SALADO 76l L X J \
UNMEASURED \ \
ZAPATA .90 | .8t 1
) \
RIO ALAMO 40| 38 \ J \
UNMEASURED ! T T i
ROMA . .87| .80 . i
~
~
RIO SAN JUAN ea| s L
1
RIO Gﬂﬁf}f&ﬁb 81 77 inllions of }'ons of Salts \ ll
’ © ) - . ™ [ ol o & >
o <] 2] o L] ) ) o «»
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RESULTS OF BACTERIOLOGICAL EXAMINATION OF WATER SAMPLES
FROM THE RIO GRANDE NEAR EL PASO, TEXAS
The bacteriologicel examinetions reported below were mads by the City-County Health Untt, El Paso,Texas, from
samples of Rio Grands water teken by the United States Section of the International Boundary Commission.
At El Paso Gaging Station
i Water Mean Daily Total Bacteria per c. c. Escherichia Coli (B. Coli)
L Date Hour Temperature Second Feet in Agar-Agar at 37.5°C. Per 100 <. <.
1939 1939 “C. River Flaw Average Average
1939 1939 1939 1937 'ta 1939 1939 1937 to 1939
Jenuery 11 12:40 P.M. 10.% 193 " Loo 130 '
Jamery 25 8:25 AM. 6.5 bk 702 Jan. # 851 210 Jen, # 294
February 11:15 AM. 5.5 229 546 170
Fobruery 23 9:00 AM. 7.0 307 156 Feb. @ 47,417 490 Feb. & 558
March 8 10:%5 AM. 12.0 490 800 120
March 22 11:15 AM. 16.0 776 10,900 Mar. # 3,472 700 Mar. # 372
Aprid 12 8:00 A.M. 13.5 923 936 790
April 26 7:55 AM. 15.5 973 800 Apr. & 2,539 220 Apr. @ %67
10 8:05 A.M. 19.0 1,000 500 83
Mey 24 7:50 AM. 19.0 k3 600 My # 3,150 460 May # U456
June 14 T7:50 AM. 2%.0 95% 200 1,100
June 28 8:00 A.M. 23.0 1,130 300 June 48,192 330 June 833
July 12 8:00 A.M. 22.0 1,100 300 1,100
July 26 7:50 AM. 2k.0 1,110 1,300 July 8,683 330 July 802
August 9 8:30 A.M. 22,0 1,190 900 110
August 23 7:50 AM. 24.5 1,050 2,100 Avg. 9,817 1,300 hug. 1,235
September 13 8:00 AM. 23.5 1,130 800 170
September 27 8:00 A.M. 20.0 648 6,500 Sept. 15,1k 3,500 Sept 3,179
October 11 7:30 AM. 16.0 421 22,750 3,500 |
October 25 11:00 A.M. 18.5 466 1,200 Oct. 5,086 1,300 Get 1,755
November 1k 8:50 AM. 9.0 426 3,600 270
November 28 10:30 AM. 8.9 287 900 Fov. 4,185 78 Nov. ko1
Decemper 12 8:k5 A.M. 13.0 215 800 170
December 26 10:00 A.M. 7.1 258 1,400 Dec. 2,191 130 Dec. 345
Monthly Averzge 15.8 2,k70 12,561 698 899
Just Above Ysleta-Zaragoza Bridge
Jenuary . 11 1:15 P.M. 7.6 151 20,800 920,000
Januery 25 9:45 AM. 5.5 115 31,200 Jen. # 56,150 280,000 Jan. #755,000
February 9 12135 BP.M. 5.0 135 1,560,000 170,000
: February 23 9:50 AM. 8.0 159 1,131,000 Feb., #694,500 110,000 Feb. #342,500
H March 11:55 AM. 13.0 27 24,000 170,000
H March 22 12:00 Noen 15.0 €12 19,500 Mer. # 40,550 430,000 Mar. #397,500
' April 12 9:00 A.M. 1k.5 637 13,650 130,000
April 26 8:55 A.M. 16.5 622 5,600 Apr. #1Lo,062 79,000 Apr. #127,250
May 10 8:55 A.M. 20.0 564 10,900 49,000
May 24 8:40 AM. 19.5 L83 1,000 May # 29,725 1ko,000 Mey # 85,500
' June 1 8:55 AM. 2k.0 516 20,500 170,000
June 28 9:00 AM. 2%.0 613 12,700 June 215,333 350,000 June 208,167
July 12 9:00 A.M. 23.5 598 17,400 150,000
July 26 9:10 AM. 245 618 20,600 July 190,317 170,000 July 145,000
August 9:20 A.M. 2h.0 879 4,300 70,000
Augnst 23 B8:ho AM. 25.0 65k 91,000 Aug. 114,017 1,600,000 Aug. 46,333
September 13 9:00 AWM. 2%.0 635 16,300 180,000
. September 27 8:50 A.M. 20.0 356 157,500 8ept. 232,533 56,000 Sept. 303,556
October 11 8:25 AM. 16.0 310 78,000 540,000
October 25 9:20 A.M. 17.0 348 169,000 Oct. 15k,L67 540,000 Oct. 316,500
November 1k 9120 A.M. 1.2 140 65,000 Nov. 38,845 170,000 Nov. 103,717
December 5 T:H0 PM, 13.1 136 2k,000 149,000
December 12 8:30 P.M. 12.1 208 26,000 540,000
December 26 8:10 P.M. 7.8 545 32,500 Dec. 36,700 540,000 Dec. 178,278
Montnly Averags | 16.3 151,248 161,933 334, Wt 284,108
DISSOLVED OXYGEN IN RIO GRANDE WATER NEAR EL PASO
The following determinations of dissolved oxygen In Rio Grande water near El Paso, Texas, were Tuwrnished by
the Depar of Water and of the City of El Pago. The outfall into the river from El Paso CitySewage
Diaposal plent is 7.6 river miles bslow the El Peso Geging Station.
Dissolved Oxygen
Water Immediately above 46 Miles Below |  Ysleta-Zara
N . X - goza f . "
Date Te;m:':r- Courchesne Bridge I Paso Sewage Outfall Juarez Station Juarez Station Bridge Riverside Heading
1939 Parts per| Percent | Parts per Percent |Parts per| Percent |Parts per| Percent |Parts per | Percent |Parts per| Percent
Millien | Saturation | Million Saturation | Million |Saturation | Million |Saturation | Million |[Saturation | Million | Saturation
Mey 17 | 21.1 L3y 48,4 3.10 34.6 3.10 3k.6 %.30 18.0
May 25 [ 2111 7.00 78.1
June 21 27.8 7.50 9.2 £.60 82.9 k.80 60.3 6.60 82.9 5.76 72.%
July 7 28.3 6.0 76.6 5.76 T3.1 3.78 8.0 4,3k 55.1 5.10 6u.7
Juy 23| 26.1 6.80 82.8 5.95 72.5 3.96 8.2 6.32 T7.0 7:17 87.3 6.89 83.9
July 31 28.9 5.34 8.5 3.16 k0.5 5.13 73.5 L.8y 62.1 5.0k 64.6
X 1% 28.1 5.0k 63.6 6.18 78.0 5.53 69.8 k.98 62.9 5.33 7.3
Sept. 15 26.7 6.22 76.5 k.55 56.0 5.73 70.5 L.84 59.5 5.04 62.0
Oct. 2 23.3 £6.93 80.3 6.80 8. 5.70 86.0 6.10 70.7 5.53 6.1 6.48 75.1
Oct. 19 21.7 7.2 83.6 7.12 8o0.2 L34 48.9 6.0l 68.0 6.89 77.6 7.65 86.1
Nov 8 17.8 B.65 50.3 7.80 81.4 k.bg L6.9 6.73 70.3 8.5k 89.1 8.54 89.1
Nov. 2k 12.8 8.4k 9.3 8.01 753 L.bg L.z 8.97 8.3 8.75 82.2
Dec, B 15.0 9.48 89.8 8.91 88.7 5.23 53.3 6.62 64k 8.14 82.1 8.33 81.0
Average
10%60559| 22°% b 81.9 75.1 51.0 68.1 72.5 b 78.0

# 1938 & 1939 only.

@ 1935, 1938
1939 anly.

& 1939.
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RESULTS OF BACTERIOLOGICAL EXAMINATION OF WATER SAMPLES
FROM THE RIO GRANDE AT NUEVO LAREDO, TAMAULIPAS

The chemical a.ml-bacteriological anelyses of water shown here were mede by the Federal Board of Public

Improvements at Nuevo Laredo,

Temaulipas, Mexico,

of the pumps of the city water service, under the supervision of such Board.

from semples of water taken from the Rio Grande by means

Chemical Analysis — Parts per Million Bacteriological Analysis
N Total Bacteria
Period Tur- Total Phenolphtha- Total . Per ¢ c. Bacilus Coli
bidity | Alkalinity |, tein Hardness | 28" | in AgarAgar | Per 100 c. c.
almity at 37.5° C.
Average 1939
January 2k 161 5 377 L9 165 19.6
February 36 160 5 335 L6 151 25.7
March 32 148 5 346 48 83 30.1
April 114 133 5 326 ) 382 160.8
Meay k71 123 5 257 27 1,043 4h1.9
June 374 124 5, 253 32 517 413.3
July k9g 148 7 309 32 343 52k.3
Auguet 6,687 125 6 228 22 b 7h7 1,1k2.2
September 1,644 133 T 234 28 1,137 9k9.3
October 1,046 131 6 263 30 2,609 582.9
November %3 150 6 281 35 503 393.7
December k2 147 5 34 Lh 306 1k .2
Total 11,66h 1,683 67 3,553 138 11,986 4,828.0
Average 972 140 5.6 296 36 999 ho2.3
Minimum 2k 123 5 228 22 83 195.6
Maximm 6,687 161 7 377 Lo b7l 1,1h2.2
Minimum 1939
January 20 155 5 320 2l .0
February 28 155 5 320 36 %2 ?.o
March 25 135 5 300 3P 20 0
April 3k 90 3 180 32 25 0
May 101 80 3 145 12 50 50.0
June 28 55 3 90 12 50 10.0
July 131 125 3 225 16 ko 5.0
August 230 100 5 160 8 175 10.0
September 100 115 5 190 14 10 10.0
October 80 90 3 160 12 65 10.0
November 109 105 3 155 12 80 (o}
December 65 140 3 305 2k 55 0
Maximum 1939
Jarmary’ 35 175 5 155 80 690 100
February 48 167 8 350 65 1,365 100
March 55 165 8 380 60 300 100
April 1,109 150 5 370 60 4,250 1,000
May L, 600 160 8 715 60 5,000 1,000
June 5,720 150 8 340 56 5,150 1,000
July 1,813 180 8 390 Ly 1,100 1,000
August 12,940 150 8 310 32 20,050 10,000
September 3,820 145 10 290 Ly 8,000 1,000
October 4 los 5 8 390 18 - 12,600 1,000
November 2,000 170 8 350 52 1,700 1,000
December 370 160 5 370 60 1,500 1,000
Annual Averages 1932 — 1939
1932 1,434 132 L.y 340 2.7 7,878 2,357
1933 6l 133 5.0 297 23.4 2,193 kog
1934 Lol 132 5.3 262 25.9 L,717 9ht
1935 1,298 128 5.7 245 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 1,435 134 5.7 307 39.0 5,2L1 664
1939 972 ko 5.6 296 36. 999 | ko2
1932 - 1939 1,186 133 5.2 29} 31,4 b9 | 065
Extremes
Maximum | 32,700 2l 15 [ 768 108 272,000 100,000
Dates Sept.1937 | Aug. 1934 Dec. 1937 July 1935| Dec. 1935| Apr. 1938 Sept. 19321
Minimum 19 18 0 80 0.0 1 0
Dates Jan. 1933 | Apr. 1935 Nov. 1934t | May 1935|Sept.1932}| Jan. 1937 Jen. 19361

-[- And other days
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OCCURRENCE OF FLOOD PEAKS ON THE RIO GRANDE
THE PECOS AND DEVILS RIVERS AND LOZIER CREEK

By tables and graphs there are shown below the results of exheustive research as to the peek discharge of floods on
the Rio Grande at Langtry, Texes and on the Pecos and Pevils Rivers near thelr mouths; also on Lozier Creek nesr its con-
fluence with the Rio Grande. Similar results were shown for the Rio Grande at San Marcial eand El Faso In Water Bulletin
No. 6 and for Fort Quitman, Upper Presidio, Lower Presidic and intervening points in Water Bulletin No. 8.

Each tsbulation is represented by an "Oscurrerice Curve”. They =ahow the average mumber of years between (average
frequency of) floods having peek discharges equel to or in excess of various megnitudes. Scme floods are shown In the
tables that were not used in the curves because their "Order of Magnitudedf" and "Period " are not known. The lower end
of the Iozler Cresk curve is dashed because the record for thlm region of the curve does mnot cover enough years to fully
esteblish it.

In the lower discherge reaches of the Occurremce Curves shown here (sxcepting thet for Lozier Creek) and in Water
Bulletins Nos. 6 snd 8, the records seem to cover a sufficient mmber of years to closely esteblish the curves. In the
higher diacharge reaches of the curves over 100 years more of records geem necessary for the establiskment of the curves
with a certeinty comparable to that which now prevalls in the lower reaches. From present knowledge it appears that fu-
‘ture records for the higher diacharge regions of the curves are much more likely to cause the curves to be moved to the
right rather than to the left.

mPZ;k : Ords of# P 1: & ” Pl H o "
Yo. Date scharge or erio verage No. Date Discharge | Order of Period. | Average
In Second | Magnitude - No. of In Second | Magnitude No. of
Feot Years Foeot Yezrs
RIO GRANDE AT LANGTRY, TEXAS PECOS RIVER NEAR COMSTOCK, TEXAS
75,058 Square Miles OF Watershed Above This Statlon 35,243 Square Miles Of Watershed Above This Station
1 | June 18, 1922| 204,000 1 k) el 1 | Sept. 1, 1932| 116,000 1 Lo 4o
2 | Sept. 16, 1919 152,000 2 (] 37.5 2 | April 6, 1900 107,000 2 40 20
3 [ sept. 4, 1635 1kg,000 3 75 25 3 | Sept. 6, 1910| 102,000 3 40 13.3
L | sept. 13, 190 | 138,000 4 Y] 18.7 4 | Sept. 1, 1916| 97,000 L 4o 10.0
5 | bet. 5, 1932 77,600 3 3 10.3 5 | Awg. 11, 1906 90,000 5 4o 8.0
6 | April 6, 1500 77,000 4 3 T.75 6 | Sept. 16, 1919 87,000 é 4o 6.7
7 | sept. 29, 1932 64,100 5 3 6.20 7 | sept. L, 1935 844, k00 7 ] 5.7
8 | sept. 8, 1932| 57,400 6 31 5.16 | 8 | aug. 6, 1908| 78,000 8 4o 5.0
9 | sept. 26, 1938| 57,300 7 31 443 | 9 [ June 18, 1922 77,000 9 10 L.y
10 | Aug. 11, 1906 57,200 8 31 3.88 | 10 | June 27, 190k 72,000 10 Lo 4.0
11 | Mey 29, 1935| 49,300 9 31 3.4 L 11 [ w1y 7, 1908] 68,000 11 ko 3.6
12 | Aug. 9, 1928 46,koo 10 31 3.10 |12 | oct. 23, 1914| 67,000 12 ko 3.3
13 | sept. 15, 1932 . 46,200 11 31 2.82 | 13 | My &, 1913| 63,000 13 ho 3.1
14 (May 16, 2911| 43,000 12 31 2.58 | 1b [ May 28, 1925| 61,000 1k 40 2.9
15 | July 2%, 1938 39,600 13 31 2.38 | 15 | My 29, 1925| 53,000 15 40 2.7
16 | Sept. 9, 1902| 39,000 1h 31 2.21 |16 | april 22, 1915 52,000 16 %0 2.5
17 | May 29, 1925| 38,500 15 31 2.07 | 17 | aprt1 23, 1905| 17,000 17 4o 2.35
18 | Aug. 30, 1906 36,500 16 31 1.9% | 18 | Sept. 20, 190k 47,000 18 Lo 2.20
19 | July 29; 1906| 36,000 17 3L 1.82 | 19 [ June 5, 1935 45,700 19 Lo 2.10
20 | Sept. 8, 1925 36,000 18 31 1.72 | 20 | Sept. 22, 1919 39,500 20 ko 2.00
21 | June 30, 1905| 33,000 19 3L 1.63 | 21 | April 28, 1908| 37,000 21 ko 1.91
22 | Aug. 1k, 1908| 33,000 20 31 1.55 | 22 | April 24, 1913 35,600 22 Lo 1.82
23 | Sept. 24, 1936| 32,600 a1 31 147 | 23 | sept. 7, 190%| 35,500 23 Lo 1.7%
24 | July 30, 1938| 30,800 22 31 141 | 24 | May 29, 1935 3k, 200 24 40 1.66
25 | sept. 19, 1912| 28,500 23 3 1.35 | 25 | Aug. 27, 1906] 33,500 <. 25 4o 1.60
26 | Aug. 12, 1925 28,300 2k 31 1.2 | 26 | May 18, 1902 33,500 26 ho 1.5%
27 | sept. 27, 1936 27,8c0 25 n 1.24 | 27 | sept. 22, 1932 33,000 27 s} 1.8
28 | oct. 19, 190k 27,500 26 31 1.19 | 28 | May 30, 1935 32,000 28 Lo 1.k3
29 | sept. 19, 1933| 27,200 27 31 1.15 | 29 | July 24, 1938| 31,500 29 4o 1.38
30 | Sept. 8, 190% 27,000 28 31 .11 | 30 | June 2, 1935 31,000 30 o 1.33
31 | Sept. 27, 1905 26,000 29 31 1.07 | 31 | sept. 27, 1936| 30,000 31 4o 1.29
32 | June 4, 2937| 25,900 30 31 1.03 | 32 | Apr1l 4, 1911| 27,000 32 Lo 1.25
33 Sept. 2, 1935 22,500 32 tg 1A2£13
3k | mly 6, 1936| 20,000 3 1.1
DEVILS RIVER NEAR DEL RIO, TEXAS 35 |May 13, 1928| 19,800 32 j':g 1.1k
36 | June 13, 1921 18,500 3 1.11-
4,060 Square Miles Of Watershed Above This Station 37 | July 27, 1928 1f,600 Bg ﬁg 1.08
1 [sept. 1, 1932| 597,000 1 109 | 109 ?S . 2) 1000 152600 » Lo 006
2 [ June 14, 1935| 243,000 2 55 1 25 |0 | mg. 1, 1925| 12,500 ko 4o 1.00
5 | oot. 21, 1914 | 220,000 3 45 15 2 2
4 | sept. 8, 1935| 188,000 4 4o 10.0
5 | Mey 29, 1925 147,000 5 ko 8.0 LOZIER CREEK NEAR LANGTRY, TEXAS
6 | April 2, 1900 1::3,003/} 6 Lo 6.7
7 | sept. 16, 1919| 140,00
8 | sept. 22, 1919| 1ko,000f ‘ 1,728 Square Miles Of Watershed Above This Station
9 | July 23, 1938| 107,000 5 30 6.0 1 | Sept. k&, 1935| 197,000 1 4o Lo
10 | Oct. 6, 1930| 101,000 6 30 5.0 2 | Sept. 16, 1919 | 150,000 2 40 20
11 | June 18, 1922| 100,0004 3 29, 1935| 25,300 2 4 2
12 | Aug. 12, 1906 99,000 7 30 4.3 L | sept. 29, 1932| 14,500 3 L 1.33
13 | sept. 2, 1916 94,000 5 | July , 1932 11,900 I 3 1.00
1k [ sept. 4, 1935 81,400 8 30 3.8 6 | Aug. 30, 1933 11,200 5 L .80
15 | Sept. 23, 1900 71,000 9 30 3.3 7 | June 5, 1935 10,400 6 L 67
16 | July 6, 1936 61,400 10 30 3.0 8 | Aug. 31, 1935 9,700 7 L .57
1g Oct. 1k, 1930| 50,000 11 30 2.7
18 | oet. 1, 192 8,700 12 2.
15 | sept. 17; 1232 231300 13 %g 2; ¢ Tnese are extrems pesk dimcharges end not mesn datly dis-
20 | April 29,.1931 38,200 1 30 2.1 cherges. .
21 | Sept. 28, 1927| 30,200 15 30 2.0 |# "Order of Magnitude” with reference to &ll other floods
22 | June 14, 1928| 27,000 16 30 1.87 within the same period.
23 | June 30, 1929 26,500 17 30 1.75 ® Period of years during which all floods are known which
2 | May b, 1913 25,000 18 30 1.67 had peak :Ltscharges equaling or exceeding the}lavest
25 | Jme 5, 1935 23,000 19 30 1.58 flood under considerstion in the period.
26 | May 20, 1910 21,500 20 30 1.50 |** Average mmber of years between floods having a peak dis-
27 | sept. 2k, 1932 21,000 21 30 1.43 charge egualing or exceeding any given magnitude, i.e.,
|28 | April 29, 1926 20,900 22 30 1.36 "Period" divided by "Order of Magnitude".
29 | May 29, 1935| 20,000 23 30 1.30 |# Wot exceeding.
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OCCURRENCE OF FLOOD PEAKS ON THE RIO GRANDE
THE PECOS AND DEVILS RIVERS AND LOZIER CREEK

300 FLOOD OCGURRENCE CURVES

200 !!HH! =

RIO GRANIE AT LANGTRY— /AT
Stnee 1864 \’

o

20

700
[ TTIT 1
500 -
400 DEVILS RIVER KEAR TEL RIO-‘ \3‘
51 1820 L
300 = :

e

200

L4 / |- LOZIER CREFK NEAR LANGIRY

/ | —4— | Since 1899
100 - 4:
80 — ” PECOS RIVER NEAR COMSTOCK —
70 I
60 Since 1899 -

PEAK DISCHARGE IN THOUSANDS OF SECOND FEET EQUALLED OR EXCEEDED

- N M T OO0 v O QO O O (o]
m—-—N [ "> o

AVERAGE NUMBER OF YEARS BETWEEN FLOODS

200

OCCURRENCE OF FLOOD PEAKS ON THE RIO GRANDE

Since 1829, at Lower Presidio

There were omitted from the two tebles of floods at lower Presidic Station published on pege 72 of Water Bul-
lotin No. 8 the floods shown in the two tables below. They were omitted because their "Order of Msgnitude” and
"Period"” were not known. They still remsin unkmown. They are listed below in order to camplete as far as possible
the records of floodas at Lower Presidio.

Assuming Boquilla and Elephant Butte Dams Operating Assm%ﬁgtchnuill;gzngg}:phmt

Poak Dimcharge Peek Discherge Peak Discharge

Date In Second Feet Date In Second Fest Dete In Second Feet
Oct. 2, 1932 106,000 sept. 2, 1919 56,000 Oct. 2, 1932 108,000
Oct. 1868 100,000 Sept. 29, 1919 55,000 Sept. 22, 1928 8k,000
Sept. 12, 1932 83,000 Sept. 15, 1923 43,000 Sept. 2, 1919 71,600
Sept. 11, 1904 80,000 Sept. 7, 1902 40, %00 Sept. 29, 1919 70,300
Sept. 22, 1938 68,000 Sept. 15, 1923 55,200
Sept. 7, 1902 52,000
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WATER BULLETSS NUMBER 9 INTERNATIONAL BOUNDARY COMMISSION

RAINFALL ON UNITED STATES SIDE OF RIO GRANDE WATERSHED — 1939

'INCHES

The rainfall records shown below have not been published. elsewhere. The source of each record, and
the type of rain gage used, is shown below. Elsewhere in this dbulletin will be found a table showing the
latitude, longitude,sltitude and period of record for each rainfall station whose record has been published
in these Water Bulletins. The esutomatlc rain gages record by a float operated attachment on the water stage
recorder of regular stream gaeging stations. The rain gathering cone at these stations forms the roof of the
instrument house, being some twelve feet in area. The rain tanks into which the rain ie gathered, and or
which the float rests, is automatically emptied by & syphon when full. Thus these gages may record unlim-
ited amounts of rain. The graphic record shows the time and rate of the rainfall.

American Dam Near El Paso — 1939

Recording Gage. Becord by U. 8. Bection I.B.C.
Month il2| 3| %|s| 678|920 |2m|12)35 as|15 |16 27|28 [19|20 |21 22|23 |2s|[25|26[27(28[29|30]|2%
January o.57] - 8.2 a7
Fetoruary .02
Harch “o% 10
by .2 | .20
Yay T
June T T .01
Ty Bty | - T 26 |13 N
Auguat 08 |.06 |.08 13 Big NPT 1.20]
Beptemoer ok .05 |.29 |33
October 6.58[9.1 10| .02
Foveuber 10| .03 51 21 &5
December .05 .09 oLh -1
Yearly 6.43 7.98
Fort Bliss, Texas —1939
Stendard 8 och Tain gage. Becord by U, 8. Army.
Month afe[ 3| w5y 6t 7| 819wz |15 |6 |17]|18 19|20 |2a|22]23|h(25|26]27(28(es| 30| 3 |fetal 1’;&,,‘119”
E? .63 [ .08 05| .2 T[T .01 8o 38
Fevmgey T T T T T 3
Herch .06 T |.08.00 .13 27
fortl T T T [0 .10 29
May T L4 o | o e
June Tl T Ik
July T ) o2 02 T T T T T [wo7[or| T [03] * | 0| 1k
Augost T |T |02 |.06 a1 .06 | .06 | .16 | .01 01 g 1.95
September 03| az|.s7| 2| T | .0 8| La
October T |.76] .02 w02 | .01 .81 72
Novenber | 0303 T T | .60 .08 02| a2 .20 1.08 a5
Doceniner .10 AT 21 B0
Temrly 521 8.4y
ion ~— 19
Rocording Gege. Island Station 30 Necard by U. S. Sestiom I.3.C.
Mouth 1y 2| 3| 8|s|[&f7!8)oj1o|nn|12|13 |3k |15]|16 17|28 |15 |20 |aa|22|25|2u|25|26)27|28)|29(30] 7 |Tetal
Jenuary =.25( 9.6 .94
Pobruary .0
March .04 | .08 32
soril T w2 | .ok | .07 213
o7 .07
Jume 0
T
32 -0 13 09 55
Dt .01 5328 62
Septemder . .08 | 32| a6 157
Otobr 16| o8] 10 !
Heveuber 10 36 22 68
Decenbar .0 .08 10
Yearly 3.2
C i jon —
Raocrding Gage ounty Lina Statien — 1539 Reoard by U. 8. Section I.B.C.
Manth 1fel 3| b 5| 6| 7|8 9w 2|23 |k|15]|26|17|B|19]|20|20|2|235(2h|25|26]|27|28[20!}301]%n |rta
danimry R .05 761
February [
Merch k| g2l 29 85
Aoril .06( .32 38
Yoy 04| 206
Juno .05 05
30 ) 3 02 0 EN
August BLYINY 215 221 > 35
Septarher 5| .06).52 23 a5 1.00
,‘;':::f o | 22 08 W70
o . . K
Tevenber it} L n| .z %
Yoarly 584
Fort Quitman Station —1839
Soording Oa hooord by U. S. Section 1.B.C.
Averaae
Month ale|s|vl,5| 6|7 8| ojre|af1e]|13|av]5 26|27 (28|19 (202 |22)|25)2k|2 (262728 (29(30] 5 |Totaf )9;1_19”
January 20 10 -0 -I;
Pobruary .
ity A Lok 46 20
toral 12 |28 | L 51
7 29| - 29 28
Jine .10 02! 2| .03 T_|.00 218 .32
NIy @ |01 oL [ .10 35 |25 o1 T | EIEE 06 |.06 [ .18 b7 [ 129
Mngust a8 |3 36 01 |1.36| .05 <ob| 2.07 93
Septamder 22 3 - 22| 18
Oatober o3 .64 [ .07 ks
Fovamber .z | .20 E1 08 57 -%
Dacenber .11 .03 A4 R
Yearly T.15 7.5
# Bocard from Soelter cus-half mile diatant. 7 Eatimated.




78

WATER BULLETIN NUMBER & -~ INTERNATIONAL BOUNDARY COMMISSION
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INCHES
. Candelaria, Tezas 1939
Stamdard 8 dpsh . _Bovord 3y U. 8, Beotian I.B.C.
Moot 1le|3|%|s|e|7|e|g|wfn|2]{as|wfs|6|r|18|19({e0|a|ze|es|an|a|as|zr|as)a| 0|2 [totay 1;"3;3‘9’;57
January 25 35 N 22 .26 1.08 M6
February b | ok 11
March <05 05 54
il 20 .33 1.53 "
Vey o 26 2
June .80 1 17 .05
13 2 .10 20| .01
t 16 k| o7 B 1.35) 50 (.06 i
Sopembar ; 33 o7 0|,
October ol 38
Tovombar A3 a7 s ETY R}
=
st 4 8 oo rain gogs. Marfa, Texas — 1939 Reoord by U. 5. &rmy.
Mot |2 |2 |3 (% |5 ({6(7])8]s]|w|n w |15 (16 |1 |6({aw|20|a|2e|as|an|es]|2s F7 EY AR Jmmsg
Junuary 58 18| T 7] 03] .8 1.98 52
February T T 61
March 27 ob » 21 21
41 T a3 - 31 7
::r, 02 05 | .ok 02 k8| 32f .01 92 88
June T 50 -38 01 37 22 1.k8 1.64
July T (.36 02 | 3% T | .23 .38] .33 T a2 T | .52 a2 2.k 2.36
Anguat, .03 T T [ 50 75| 2v| 05| 06 .22 T 1.89 2.83
Septazbor e | .03 T 03| 222
October .02 | .08 .02 1k 75
November .10 51 18| .10 03| .35 1.27 57
Docezber T | W a8 .58
Yeerly n.23| B
Stendard 8 inch rein gege. Crosson Ranch, Texas 1939 Reoord by George F. Crosson
| Averege
y(e 3|8 5|6 |7 |89 |w{anjiz |23 |1 |15 |16 17| 2829 )20°(21 |22|23|e|25]26|27|28|29]| 30| 31 Tota|1933-2939|
1.5 36
o 25
€5 23
-70 29
26| 123
31 J06] 21| .09] .57 1.2 2.0%
Tho| 26 & 23| 3 5 2 ]
. « 20| . 28] . 07 2.7 210
1 o7 92 78, .53 55 55 238
o 1 19 53
K ., o7 L12{ .20 58 23| .06 2,26 &5
i o 20 kS | a8
w.80] 13.2
Terlingua, Texas —— 1936
moh rain gage Reoord by Chinca Mining Company,
Mamth 12| 3|56 7|89 20| |23 | |15|26|27|218]19])20|=20|2|23([2k|25)26])27|28([e9(30]|2
January =.13]
T 2,28
arch
Aweil T N
oy L o) T .53( 13| ] 55
June T 83 T | .o7] 18! d -gh o1 T
| T 36 05 [2.30] 37 T T 26
Rugusy 35 B 20| 33|
b btwet .52 | .08 | .09 .12 | .05 07 a9 05 08| 78| 2k 221 .30 "
Rovenber 20| 59| ‘06 ¥
Dovember ‘ kR b
=Y o8
8 tooh rato wmes. Terlingua, Texas 1937 Rooord by Cataca Miatng Corpany-
[ ] X Tk
Month 1l 2|3 [ (s 67| 8| 9|23 ak |25 26|27 |28 |29 20 2| 22|23 28|25(26|27|28 2] 30|31 |Totall 1936-1937
January . I 06
Fobruary | .10 | .01 .06 a8 T 35 % 32
Haroh .26 T 26« 13
Joril o o
0 .05 & r o8 L Rl et 62 | 2.17| 2.2
June 60|33 7 01 51 .02 147 1.0
[Tty a7 03 1.35] 02 17| 2.6
fuguat 09 .05 1.25( 02| .01, 03 135 L.é1
Soptemoer | m .82 50 02| .05 14| 2.01
Ootober 10 a H6 32
Tevember z 28| ¥ .56
Decezbar SR =33 nb2) x93

Johnson Ranch, Texas --—— 1939

Standnrd 8 inoh rain gage. ) B Record by U. S. Ssction I.B.C.
[ © Manth afe| 3| sl efl7]|8|ofw|nle||s 1B |8 (178|219 20| 2|22 |a3|ek|25]|26|27|e8]|29| 3|2
Jermarg A0 70 .30) .20] .20 1.50] A7 |
Fobruary o 8
March 50| <Kol 15
il 70 +30 | .20] 1,20 b2
oy RO EY 30| .20 160l 28
June -5 5| 1.0
& | el 157
ugast: =0 2.70] 1.50[v.20 205 1.50] .
e 5 7 5 nsol 9
ar 30| 2, .
Revembar | &) P 30| 2,20 .25 P
Decarber |8 43 13 I
Yearly ) 1213
Big Bend State Park—Green Gulch —— 1936
Btandard 8 inoh rein gage. Record by Perk Custodien,
Montd 12| su 5| 6|7 8] 9|20 f1fiafiz|ak|25(16| 1718|1920 |er|2e|25|ew| 5| 26|27 28| 2]30] 3 |Tota
Janmry )
February
March
Aorsd
Yey
Jme |
Aoguat R 23 .19 .03 219 1.k
Baptemar 25 97 1,06 .08 | 1.35(.06 | .05 [.29 1.42] 5.31
Octobar 25 25
evember
Dooembex | i
=

* Dstimatad, # Partly Eatiomted. # Bono acnthe miastng.
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INCHES
Big Bend State Park—Green Gulch — 1937
Standard 8 inch rain gags. Rabord by Park Custodian.
Yonth vl el sl w5 6| 78| 9ol |2 22|23 a4 |25|26]|27 (18|19 |20 |22 |22|25|24|25|2|27|28|29]30| 5 [Tota]
Janvary o
Yebruary -7 23 ET) .88
March o
A1l °
ey 21|35 woe | .02 26| .2b a2 . |12 2.50)
Tusie 51| .33 .o 01 25| .00 .o .28 - 107
.03 [ 48 | . K . ; JST] ST " K
" 03 | .k8 | .06 08 25 28 22 98 5'{ 28 ;.55
06 98|
Septashor .8 . 1.9
todor
Revezber 2 p-2 e . 1:5,2,
Decamber a7 2.50 +30 52 109
Yourly vr.08]
o 8 tach ratn gaee. Big Bend State Park—Green Gulch -— 1939 Record by Park Oustodten
Month 1|2 |3 |% |56 |78 |9 103312 15 (2% |15 |36 27| 18|39 (20|21 |22 (23| 2k 25| 26)| 27|28 2|30 3 |Tcta] :956"”-1;33
Jouery a7 T |1 .02 23| 1.54] .2
Pebruary ° g7
Yeron 06| T | .59 56 19
April 35 13| .04 50| 27
T | .12 .24 o2 T | 7 | .ok T .54 .2 125 1.
Jims T T T ] S 20h) +26] 1.08] 2
July T [1.92 T [T | 53[1.k2[ .of] T “20[ 8% EED T 65 536|383
T | a6 T (130 T 1.30] 3] .28 333 2.3
Soptember 207 .33 Nt Bt 3 330
Detovar .30 T S 7 T .8 T A7) 1.92| 96
Fovander T |1.60( T T |25 T T | . T T | .eo| 2.76| 1.13
Decamber T Ho) T 78) 1.38] 1.5%
Yearly 20.035| 19.%2
Dryden, Texas — 1939
Standard 8 inch rala gage. Recard by U. 8. Army-
N p ) ] &
Month 12| s|s|s| 6|7 8] o 0|21 ws|s|16)17]{18|19|20|en|ee|z|ek]as|as|er|28]2|]|3n/|ma ‘9;:;‘;;9
Jaruaxy BT & a5 T w02 |03 [ 43 |.02 150 &
Fobruary .06 - .08) Ay
o2 .02 T 02 .
Awl R
ey T| 7 1.82| 03| .27{ .05 .03 51 T
June T |.03] .08 .06
T T 24[153 T T[T
Aguat 18 T | 25| 0f2.36 .03 T
Saptember ok [.06 T 35
?‘?;r" 2.18| T a7 18 24 N
o w02 (1.28) .0 05] a3fT 09 | .07 45 |22
‘Docember Pl i ak b | .08
Yearly

Pecos River Station —— 1939

7| 8|9l | [12|13 |15 (1637|1829 |20 |2 |22|25|2k|25)26

e E K
June 1-39 -0l

gt 1 T .65) 1.50

. .20 T
Tovember .20 | .80 | .05 .30 60
L

Comstock, Texas —— 1939 N

Stangurd § insh retn Record by U. 3. Section I.E.C.

January grd b
Fevruary | Rat{mated
Haro)

sl 8

fay 4] 1934,
resdtall|Vay 1 to 1, 153.

A 56 [.08 | e 8y | o
Septambor ? 5 i 18 a9

1.10] 20 38 .26

January Gede indtallqd Apritl 2§, 1935,
Fobryary Redord Yogan |Hay ¥, 1939.

.05/ .o 1.50
.98

3
o

g
57|
Augaat, 30 .62 52|

Ostober .oy .06 [ .20 oL [1.06[ .53
December i 235 135

§

!

]

&
3bbay|sy

g

H

H
&
&
&
5

rer

£
]

Zapeta, Texas —— 1939

Standard 6 inch rain gage. action 1.5.6.

;

Avorage
Hontb 123’4567Aomnmuzkn15'171819202122]252»25262128293011 1932-19%9|

January N 30 | .50
February 10|
Harol

1.96/2.052.26 . | 87 1.5
o 1.18)

.92
-6
93

i

3.20

1.28
96
118
3m

Ngust .13).05 [ 19

26|
50| 3 90 a0 | 28[1.23]
1.74 %0 | .05 26
a2

pEubky|bBhERE

Jda
1.20
16.67

w
i
o |




WATER BULLETIN NUMBER 9 INTERNATIONAL BOUNDARY COMMISSION
RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED
INCHES
1939
The rainfall records shown here have not been published elsewhere. The records are from the Meteor-
ological Service and the National Irrigation Commission, both of Mexico. ~ Monthly and annual records for

many years back are shown here for some stations some of which constitute corrections to records formerly
published in these Water Bullétins.

The normals shown for these monthly and emnual records are based on all the available records which

have been published and corrected in these Water Bulletins.
of this Water Bulletin.

See tebles of precipitation records on page 95

Standavd 8 lnch rein gage. Juirez, Chih. Reoord Bervioa of Nexivo.
Normal §
Montn 1|2 3| |5 |67 |89 |20 11|12 |23 |2k |25 |26 |27 (28 (29|20 |20 22|25 |24 |25(/26|27|28|29(30](3n mmu‘ 1903-1939
Jenuery 53 T 02| T T r 55| 33
o 01 .02 T , 03] 37
35 T o 35 34
11 rfer|e o) 2 39
::; T T i
e b4 T .70
July T EVY I .02 08| 20| T 23T 2l T 7] 118
August. Afr 2| of o .08 T -10 0 80 1k6
Septamber .10[ 57| 08| 43 116/ 130
October 1| .81 b3 L 2
November 08| .02! T T A7 T | .02 30 T -89 53
Tecanbor 05| .20 15 A5
Yeorly 552 851
Stendard § inch rain gege. Villa Gonzalez, Chih. Record by Saxvios of Mexico.
Manth 2z |3 |% 5|6 |7 |86 |9 w0 2|3 | |25]|26|17]28 |25 |20|2|22|25]2v|25|2627|28|29]3] 31 a1 ]1'9“0“'1, 929
January +39) T 3¢ E
Pehruary .20
March 7| 0 L3
April Jdsomel T
‘;:’u T i 67| 28
July T | 5T T T[T L T
it 1.38] 10| S|y T
September 5 A -
Qctaber AR
Hovember T T35
Docember
Yeurly
Btandard 8 inch rain aage. Chihuahua, Chih. Record by Meteorol
onth 1|e |3 |s |5 |67 |8 |9 e fu |12 |3 | |s5|26|ar|26|19 |20 erfoe|a|a|2s|26|27]2|2
Janvary N T 21| .2 A6 26|12
Fobruary T
T | .29f .0b |
April
Moy T T T
dune T 06 w T |.ag| 7 [es .20
Ty 5[ 29| 7] 37 71| 10 T | 0B 20 & faz| T | T | T |26 ok T |1z oy
ot T | 09| d0| T .e6] T | 20| .20| 73| -20{ .08 u| T | .up|-.12 21
Septamder o6 By .02 -08 T T|T T
Ostober ok T T| T T .09 .02 05
Rovember b1 12 T | .29 Q8 a0 T T T | 09
December 05| .08 0| .66 J18) a2
Yoarly
Standard 8 inch rain gegs. Delicias, Chih. Fscard by Metaorological Sarvice of Mexico.
Honth 12 (3 [& 5|67 [6 |9 |0 |n |12 13 1526 37|W[19|20fafeefas|2|25]|26]|27]28| 230|351 |motal 00
Januery 0] .06 2u| 33 .08 .61 32
February o kb
March 7 &7 22
April Bty o1k 29
Mg T T T 21
June X T Tlrlagle| 2| 27 61 1|
July RIS T T <2 ex| 05| .39( 02| w01 o8| 27| a2 | | 1) 2k . Ll 2.82
fuguat T .0k [ o7 20 w0z| .31 W05) 200 7| 11 » HE % 3.55 2.3
Septenber T T 06 21 w06 | 30 T 7| e 54 115 237
Octaber 15 * 23 58 T aof T .2k 06 2.36 50
November 76| 106 T T | .12] .06 2| .04 1.28 b5
Doceaber .01 01 02| T a6 a7l T 28 3
Yoerly ndy| - 1.3
Standard 8 tnoh rain El Mulato, Chih. B 1 Service of Mexioo.
l Montn tlefs s |67 |e s w0 |n fwfis|w 15|16 | |80 0] ajeln|d| 5|6 28 | 29 | 30 | 31 |Totel] ’;;5_,,,33
Jenuery 06 T 06| 2y T 08| .05far| T 65 -32
Pehruary T T 26
March T T 13
April 08| T Oﬁ a7 31
Yoy | a2 12| .ol 28 &
June T R 03] 3 22 57 9
July 31 15[ o5 T [.01[.60 T g3 1.33 1.08
August. BT - 1 T |.02).02|.05| T |.24 .02 1.8k 1.3k
Septeaber 08 06| L35
Octaber o301 | o5l 2 |os| T 90| . o 52
Novamber 20 .m0 [T fo8fT [on] 2 o] Tl T oh| a7 05| 81 .08 201 38
Docember |04 |2 | T Tf(r |7 |7 20| .29 67 01 181 84
Yeorly 9.26 8.29
Stendard 8 inch rain gage. Nueva Rosita, Coah. Record by Mutearological Servioe aof Mexica.
Honth 12 3| %[5 |6|7|8)o|1c{nm 12| | f15]|26]07|m)25 25F1 do|zm|ah|25| 2627|2829 30| 50 Tora ,;5""‘1,193’;
Jumery | T 59 .20] 59 138 a7
Pbruary [ e
March o 53
Apr1d T T [ 20| .7y | 1
My 1.8 93 -39/ 2.50 2.69
June T 2,95 2.5 2.2
July T i T 2.12
Iuguat <6 67 12 .31 \59 2.30 149
Septenber 39 39 1.80
Oetober 1.0 =33 32 1.89 .57
November T T |® e8| s el
Decenber T 265 T 165 51
Yearly 1b.28 16,81

# 8o months nissing.
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RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES
1939 —continued
Stendsrd 8 inch rain gage. Nuevo Laredo, Tamps. Recard by Metacrologieal Service of Mexico.
wutn |3 |2 |3 | % s |6 |7 |8 |91 |u e |wiislw|w|wly|eo|ale|s]|an]s|s|a]|s]|n|n|n|ma it
Jenuery Lol T |09 EIEIE] o B0
Padruary <ol .ok B
March 05 .05 79
April T 05| A7 52 1.01
ay 25T 146 gl <15 2.87 2.7
Juns 2.77] .57 | 2,3 1.50
Tuly B k7 [1.10] .08l 1.63 135
ugust 247 .18 16| 103
Septenbor R 22 7| .2 1.8 291
Ootaber .57 .07 +03| 1.67] 1.0k
Fovezbar 0 79 89 85
Docesher 20| .79 85 1.1
Yoarly wsh| 1547
Standerd 8 inch rain gags Muzquiz, Coah. Recard by Metearological Service of Merica.
Normed
Honth 12 ]3|k [5]|6 |7 |89 )0 [ |12 33 |1k (2526 27|28 |19 |20|21|22]|25|2k|[25]|2]27(28]29]30]| 3 |Tota 1925.1933
Januery 20| 2] 39| 58] T 1.0 95
Fobruary o B
March .20 20 1.06
Agrt) 3| T 3| Lo
Yoy 1.26 3 T T | .79 1.18 3.62| 3.6
T 2.0t[1.38)2.58| 20| 1 5.6 2.5
July 20 T 9 230
. 39| 59| 20| .39 59 - 20| T . 236 272
Septembor 20 T |.B A7) 1.08 5.83
October 3 T 59| 20 A16[ 39 T 1.63 2.61
November 59| 39| 31| .20 -47) 20 20 55| T T | .20 3.1 1.39
Decembor 9| T 138 137
Yourly 20.62| 26.13
Standard 8 tnch rain gage. Don Martin, Coah, Record by Mstearological Service of Mexico.
Tl
Month | 1|2 |3 [% [s5)6[72]8 ]9 |20 |1 |22 15 2% |25 |26 |27(28|19| 2020 |22 23|24]|25]|26]27(28[25](30] 52 |Totarfizs ,-19};
Januery 15 03 K3 K 51
Feb [ 59
Yaren 7| o7 o o &
Agril T o1 .62 ke 105 139
oy 43| .8 .08 Ja 17k 195
June 27| .2k -08] T 3| 1,58
July .13) .1 2h 1.57
fugust 1.85 .05 T .28 o8 . 22| 171
Septamber T | 02| s 13| 07| 42| 0o rul 2.9
Qetobar fgg| o[ o3 B T 35 EXTI
Bovonher 28 7 T K T o 75
Decanber 62| .25 87 1.2
Yeardy 1z.22) 26.55
Stentard 6 inch rain gage. Anahuac, N. L. Record by Meteorological Service of Mexico.
Memth vz s w5 |s|7]8 o]0 e |33 | |15 26 [a7]8 |29 e0f2|2elos|et|as|26|er|2s]ee]|s0]n
Jaguary Tob T 26 | 55| -og
Fobruary
05 | .35 05
April | ) . e I
115 . 2.32 1.3
June . T " .08
Fuly Et I IETE .
August v |T|® T [0z w27l .02 .a.‘e;s T 14
Septemder o) .o5| T | 39 T| T |s -02f .30
Octobar 8] 3h| 08| T I E1E .02| .09
Hovezber .02 .03 LN E] <20 .08
Decaber T .22[ .09
Yourly
Stendard 8 inch rain gage- Monclova, Coab. Record by Metearologleal Sarvice of Mexico.

watn |2 |2 (5 |w |5 |6|7la|o|w|u | |w|ws|6]|w|w|s|a|e|e|a|n|s|s|a|s]|e| o]/ imls
Jenuery 08 . .88 .05 1.27] 50
Pevruary o 6
Yaren T[T T .2 .2 31
April T .55 .08| .05 63| &
Yay 1.00| 18 59 .67 5| 2k |23 as7
June T T T T 233
July T | 5§ .50 o T T x| La
it T| T 58 T |.08l1 |7 b 1.06 P
Septendor ol o5 [ T T T ] .ss| . s 13l 293
October 52 [1.96] .10 | 16| T |50 b b3 ok T 3.28] 1.17
Fovenber E 3 | T 32 .56
Decembor T 98| .20] 1.18 67
Yearly 13.37| 1331
Standard 8 inch rals gage. Saltilla, Coah. Recard vy Sorvice of Merico,
Wormal
Month 125 |u s |67 le]s |wajee 13 w15 16)27]|18|19|20|2a|2|e5)an|es]|2|er|2a|a]| 3|30 |motalign-15%
Jauary T &3 o[ 61 1.80 En
February 0 .38
Maroh E 26| 27| 22 22| 2
Aprid 79| 12 20 56
Hay 92| 43 23 T BUINS
Jumo .01 | 51| .08 ¢ o) oe|
July [ ™ [ 56] 8 T
Auguat ® .03 12 z .62
September .07 (.13
ober 08 Ja| T T
Yovamber .o T T
Dooarbar 20%| 03] .ok ]

LM& ]2 51).5 67|89 | |1 (12|13 |w |15 (26 37| 18(29|20(2a)|2e|23 ak|2
Jemary l | od .07 K]
Fobruary
Varen 22 .oh
agril " R o
23] o
e ? o | 87 T 43| 79| 83| oW
Ty T | .31 200 T T T
August T T | .7 T T|T | 2T 35T 1.57| .28
Ssptember T | .06 T | 20| 20| .63 43| .08
Oetaber .20 .67] .98 .01 .35 | 01| .06 ob| T
Novenbar ] T <04 .08 o
Decebor L3 T
[reomss

# Born momtha nicning.
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RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES
continued .
Becarding Gago. Santa Catarina, N. L.—1937 Rocord by ¥ational Irrigation
Montd a|e| 3| w|s|6|7]8| 9|20 |2 |56} 27|28 |19 2020225 2b|25|26(27|28(e9| 30| 2 |Tota
January
February
Merch
sl
ey
Juns
N [Recctd bopan Oftovef 1, 1957
Soptouber
October 60 3 (.0 T
Novesber 39 39
Docember 15 1.05.05 .01 07 .02 .11 2| 01 |1.72
=
Recording Gege: Santa Catarina, N. Record by National Trrigation Cammission.
Month 1fe |3 |s 5|6 |7]8]9|w|n |2 (15 16 |15 (26 | 27] 18|19 |20 |22 | ee | 23| 2h [ 25 | 26 [ 21 | 28] 29| 30 | 31 |motay
P oz T .03 +02 -7
el o .02 |09 .63
Mareh 351 " ok 2 0|
05| .0 .
Q.?"," 31| .06 2| .13 1.2 .02
o o7 2 1.54) .35 |05 .26
Taly 2.18] .02 |
t -78 {7.55) .08
September L3 06 1.07| .06 [.04 |.05 (.38
ber <01
.52
Tocamber EAES 20 .28 .
Yearly
Recording Gage. Santa Catarina, N. Recard by National Irrigation Comstesian.
Month 1|3 u|5]|6]7]|8]9|w|n|ie|13 1w |25 26|17|18 |29 |20[22]|22|25|ab]as|2|27(28(2]|30]|25 19 7-1L:
Jan 06| .02 99| 18 66
February 37
Yarch | .07 24
foril ok 1.39 o1 2k 1.28
Vay b g 1.5%0.
Suns .02 -8 .01 25 1.5
Wy EIEE l.g2 }
Auguat o] 16 T 58 .79 31 .20 3L 5.52
Septembar 67 33| .20| .26 K4 2.59
Otabar © | a6le.08] 39| 26 o8 e 55 150
Nevenber .08 T .28 ho \
Decenber | .06 T 1.19 ‘
Yearly Jw.n 18.63
Recarding Gegs. Monterrey, N. L.—1939 Reocrd by Netional Trrigstien Comnission , ‘
Honth 12| 3|45 6p7| 8910|122 |23 |2 |15|26|17 18|19 (20| e1fe2|2a3|2ak|a5 26|27(28)2| 30| 31 |Totall ’,'5‘95"“_)9%
January 2 | .ol 03] o1 1.03| .10 R P
Fobruary o2 o o :
Mazeh oz| .ou| .01f .32| .16 .01 s6| 7T ‘
Aortl 02 | 112 80| .2 1.96  1.20 i
63 | .07] 0 20 9! 1.60
Tane oL 1| a4 o7 34 72| 2.2 ‘
Ty x| 2| .o By 248
Angust .37 | .o | .05 T a3 (T .1 ™ 2 .09 1.60, 01| 2.52|  3.01
September T |08 (.51 |.00| .39 02 [ .02] 16146 ..76 3.22(  5.84 3
October <0k L61 (.36 | .22 06 (.01 .3 .01 .02 .01 09| .24 2.98) 3.2 :
Nevember 20 .1 T 05| W30] .o7) 33f .21 1.20( 1.8 |
| pecemver 1| oy o] o3| e |
\YWL' 16.19| 346
Stanard B fuch rain gage. N Record by Metearological Gervice of Mexico.
Honth 1|2 |3 |4 |5 |67 [0 |9 1w |1 |22 5 |2 |25 |16 |17|18 (1920 |21 |z2|25|2h|25]| 262728 @“L}o 31
Jamery .36 .22 !
Februsry 06| .10 .05
Yarch L2 .06 16
April -3 . 08 .48
Yoy .81 .08 .06 o8y 06| .14
Juna 41 £18 28 .26 jb.67 31 .22 '
July -05 .31 55
t 3 2 .20 30
Septamber .22 .28
Ootober .591.63| 25| -
Tovember B T { a0 .38] 43| ok
Decanbar .10
rnm, ,
Stendard 8 inch raln gage. \Villa de Santiago, N. L—1939 Record by Msteorologicsl Servics of Mexico.
T
1) |3 |8 |5 ]8 ‘ 718 |9 |10 |1 | (13 (2% |15 (16 |17 |18[ 19| 20|21 |22|25|28 |25 QSJ 27| 28| 20| 30 | 31| Totaz] 19;;?;;39
31 el . 2 .76 ~.3¢] 125
[ .
dof v | T | .ol 29| 7| .y aofT [ T 56| X
06, 79| bb Ok - [beor .08 06| .L8| 6.0% :
&7 T ; .10 .08[ .25 .33} T | 1.23 '
b T T | .02 .85 .06 04| .03]3.00| 16| .01| .26] 08| T 2,50]
o1 24 100l 39
L.04| .29 02 T | .o2| 32| .76( .22 1.72 02| 5.31 b6y .
T 08| .12} 70| “57(1.00 5.0 9.k H
.03] 03[ .10 27| o8| . 2.8 5.1
07 ] T .02 .51 09| 15| .09) T pR7I WY
a7 22l 121 !
27.10| 3935
Standard 8 inoh raln gege Las E das, N. L—1939 Record by Metearological Servive of Mexico. .
e |2 |2 3|8 |5 |6]7]|8 |9 ||| 15| |s|2s]0y 19|20 (2|22 |25 |av|[25|26| 2| 28|20 3] 3 |metal 1';;;‘:‘;;,2 |
January 1,02 '
Fobruary [
Warch £ )
April T 24 .28 1.67| .17
May .57 .51 a8 T T .09
June .20 | .37 3 | 20
July RIS .01 i3
Anguat 59 218
Septazber 22 12(2.08( .oy 59T 19| 69122
oetaor 3| 12| a2 7
Fovember
Decanber % o8| T
Yoarly

# Same months mieeing. '

B * ¥ "’““ T T TR TR !\'\?ﬁﬂiﬂﬁw
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RAINFALL ON MEXICAN SIDE 'OF RIO GRANDE WATERSHED

INCHES
continued
1939
Standard 8 tnch rain gage. Rayones, N. L. Rocard tosl Jarvics of Merico.
Mentn 2|35 |a[sf6[7|e |9 [w]|u w2l n 6 17|18 9|20 |2 |2e|23 |25 |26|2|2m|e|30|n mul;;’;"_wj’;
Jeruary 02| o1 L] a7 131 85
Fohrvary ° .62
March 03 08| 2| T 15 .21
Aortl woh] 62| .01 -0 T R 137 50
o1 a2 | a7 o7 .01 06 T | .0 s 12
Jona 29lonfon|.ap|.eef.ak]oa] |02 209] .08 i 85| 250
a7 130] .05 58 ok 2.4 135
Ingust |20 [ .05 a9 05| .12 | 1|6 1,01 29| 220
September . worf a5 ag| 8l o | o | 57| 63| 35 67 .56 51 o1 %27 3.24
Datober 5| 0| 28| 12| 20 .| 21| .2 6| .01l .or| .01 19 st 2.08) 2.4
Fovember .05 .01 c2 ) ity 83
Docambder a2 .2 o3 02| 1 19 .35
Yorrly W77 a7.31
Standard 8 inch rain gege. Montemorelos, N. L. Recard by Metearologiesl Service of Mexico.
. Narmal
Month 1203 ]|s|s|é6 7|89 | |1 |22 i3 {1k 25 2617|1819 20| 2022|235 |2k|25|26|27|28[29] 303 |Tota ]9@_193;
Jamary 7] 22 122) 5 1.56] 76
Pobruary J02| .06 .01 .48 57| 8l
Harch .18 2 0| .01f .o2| 22| .10| .ol .02 .32 08 .08| .03[ .01 J 1.08
April .01 07 1.00| .26 32| 57«20 26 2.8 2.38
83 .07 03 67| 12| .02l e L7s 287
Juna 25 05 02| 1.57] .08 .06 35| 3. 307
Ry o2 .o3[1.3u 7] 1 1. 2.18
Augast 22| o7 6| .02 ol .| ey .37 2| 1. 347
September 1.03]. .06 .08 .71| .01 2| 18| 22| .92(1.66| 5.31 3.93
October .01(2.55| 14| &4 .01l 3.62| 2.2u
November K3 a3 02 35 2.06
Dacember 1] 27 92
Yaarly 2243 25.70
Recording Gage. La Tableta, N. L. Record by National Irrigation Comeiseion.
Honth 12l 3 b5 67| 89w |21y ]|s ‘ 16 (17|18 | 19| 20 | ex | 22| 23| 24| 25 | 26 | 27 | 28 | 29 | 30 | 31 [Total
wary
Pobruary
March
xmil
Vey
Juna
Ty Recdrd depan August] 12, 939
{;e:sﬁ 35 47
pbeoer 09( 70| 17 51 W0k |3k [137(1.12 4.
Ootabor 5.53] 09| 27 i .05 335
Nevenber: 25 .o |18 37
\i""“’" 13 21 3
Yoorly
Recarding Gage . Mendez, Tamps. Rescrd by Rational Irrigation Ccomimston.
Hontb 1y 2308506 78] 9 w2 25 |1 [15(26 (127|819 20 |21 |e|25|2k]|25(e6;2e 28|29 30| 3 Totay]
Junuary
Fobruary
March
ety
My
June
Taly Racokd bepan Awguat] 19, [i939.)
Aguat [‘ 4 .
September o8 53 122 .08 1.51
Otobar 1.kl 06 23 B 175
Revamber . ok | .16 .20
December ol 02 28 54
Yoarly
Racarding Gags. Topo Chico, N. L. Record by National Drrigation Comaisaion.
12 [ s w 5|6 7] 8[ 9 win e asifas 16|27 [18])29] 20 |2 |e|23|ab|25|26|27[28[2]3|=n Tubul[
Focdrd Sekn et 1, 539 N
20 E 02 | 63 0k ob | .27 obl.ob |.55 oh ok | T 1.02 |.0% |.0h [2.
69| 02| 31 12 f1kol.79 ;,??
25l k| J0 o] .28 1.02|.04 338
22 28 | .23 3
| 4 [
Recording Gage. Los Ramones, N. L. Record by National Irrigstion Coumission.
Month a2 3 sls | 67 8] s w {13 |15 26 |27|28 |5 20| 2x|ee|23|2k|a5)|26)27|28]|29|30] 31 Totarl
January
Fabruary
Marsh
o1l
ey
June
[Taly
Auguat, Racdrd bejgan 0.
September g 90 9 1.8
Octover | No mpoord ot or 8| tnclusted, '
Sevember | Betibmted Zerd er 1, to . .ok 2 44
Docouber o 12 Ky
Yenrdy

# Saue uontha misstng.
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INCHES

continued
Cienega de Flores, N, L. —1938 Rocord by Fatiosal Irrigation Commimaion.
2 (3|5 6(7)8] 9|10 n 12131 |16 |27 |28|29|20|2a (22|23 |2s|25|2|27(28]29]|30)]| 5 |rotey]
4 bagan Mgron 11, 1436
T |a .
N R b g 31 zﬁgg
Wb (.13 |39 | a7 [Lo; - E -
3| |t |0 o1 .03] 38| .09 51 204
. 2.44 | o1 11x[T |3.56
B:AED 3727|968 5.57
o1 .02 |6 65 |.00| 7 |.01f.06 52
o
13 2| 05 .20
9] a7 o 23 128
Cienega de Flores, N. L. —1939 Reoard by Fatlana Irrigstion Commtesian,
varnge
23|55 6| 7| 8|9 w2 re|1y | 151617 |28|19|20| 20 |2e|23|ah]os|ae]|2r]28]|29]30]|25 |otay 1638-19%9)|
o1 1] .09
[.03 .06 O
on| T |21 f.ob |03 .12 |.03
20| .85 .00 02 .03 01 E
.95 | .22 20| .03 ] i .67 251
w0 | .02 {97 X
5 30| - .98 2.70
33 10 »33 02 .60 |.02 | .27 | .26 20| 2.80
20| .17 18| A3l .07 1.38| .30|.33 |.16 |.b7 | 4o [ .02 2.50
1.8 |2.7h) 21| 08 .02 -o8f 2% 240
welr fa6fas | 32
.01 T | EIENERERE IR 05| 7. 70
Recoraing Gagn- El Cuchillo, N. L. ~193§ Hooard by National Irrigetion Gomiseion.
Month 12| 3| b)s5| 67| 8|9 w|u|izfa3 s 2526|2728 |15 202223 zb—‘ 25| 6| 27| 26| 29 30| 1 |Total
Jarmary Roookd began 1 1938
Psbruary
tareh
Boril
oo a5 1 2
Tly 0L 09 .35 A5
fugust 2 .13 3.55 .06 3.78
Septembar .02 01 | .06 .02 .oh 2.29) &
Qetaber % Ao
Fevauhar 32 06 38
Decezhar T|a5| T .10 25 o
Toarly J
Facording Gage. El Cuchilto, N. L. —1939 Fesord by Natimel Irrigation Commiasion.
1 | Averagef
Houth el 3| k(5| 6| 7| 8|9 212|223 k| 15|16[27[218|29| 20|20 |22)as|zh|ns|e6|er|a8eg|3e|mn ‘vem 19;5_1939
Jonvary .02 03| .10) 93 |24 1.22]
Fobruary .ob ~ob
Maren o4 18| .27 59|
joesl e 03 A o 1.4 :gg
. 114 - g S
4 Y e o o1 2| 1w
Ty 18 3011 176
Augast 95 o1 T 50 126 2.2
September T |.2k | .01f1.1901.35(.38 3.50| 2.97
Ootober o1 | 2 T |z 03 2.55] 150
November 03 .12 a1 K
Decesbor [ies |7 [.o0 o6 23
Yeerly 2147
Reoording Gage. Villa Allende, N. L. - 1938 Fecord by Naticnal Irrigation Gommiseden.
Mootk 12| 3| sy 5| 6| 7|68|9flw|nfae|iz|w|w|a6p17|18|g|20|alee|es|on|as]e6fer|as|2n| 305 |t
Jenvary
Fehruary
Maroh
oray
Yey
June
Fily . [Focafe o obet 25, (1538
Beptemioar
Ootober
Neveaber  |.02 .01 <ol A7 |03 02 59
Decexder e E AR ES <01 | .17 -85%)
Yearly
Rocording Oagn. Villa Allende, N. L. —1938 Record by Natianal Iyrtgation Carmisaion.
varage #
Memth a2 3| % s|6]|7|-8|9fw|un|re|as |15 |16|27|18|20|20 2 22|23 2 25|2|27|28|29(30(3 Tamll;@;ﬁ.;ggg
oy 05| o2 o 99 |29 133
)
Pebruary .25( .01|-08 |.06 | .ob|.02 | 16| .20| .ok o | L3
K . w0 T |22 5.71 .23 [.06 |.3 X
proind | 0] % o 22| ¢ BE| s 1 ‘o5 |83 .01 |02 | 2088
Juse 03 |1.74f 0k [ - 02 (T 212 3| 33 03 b
.oe | .39 .2 | .12 as 31 | .0 o7 | 1.67
Auguat 1z T 87 Eg 1.5 35 573 3 | .08 .35 5.87
Beptember 23 |23 | .95 A [ .37 A2 )63 oy s | 7|72 L.go)
Octabar .ol 2,33 18| .08 T &5 lob 20 |25 3.64
Fevember .03 219 .02 | .05 | .00 gl osl.10 |.08 |.c2 18 &
December .06 2 .01 7] 66
Yoy | 5234/
* Partly eotimated. # Bans momthn wlastng,
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RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED
INCHES
continued
Bsocrding Cagn Cerralvo, N. L.—1938 Record by Maticnal Irrigation Comission.
Honth 2|5 fs[6] 7|89 nfizf1y af15{a6|217|8 19| 20(e1|22|23|2k|n5|26|27|28])29| 3| 31 |Total]
January
Pebruary
Kordl :
ey
Jumo
N [Reocfe. ved obezt 21, [1538|
Beptevber
Ootover
Fovenber .08
Dacezber &6 38| .6k
Yoarly L
Booarding Gags . Cerralve, N, L-—1939 Recard by Bationsd Irrigatian Commissiam.
|
12|36 5[6|7|8)|0ofrw0 |2l w|s|a6]|17|18|19|20)e|ee|z|2|nr|2]{2]{e8]|2]|350] 50 |wotal ‘1‘933-19;::
Jezuary 03 oL 1.08[ .38 1.24]
Fetruary 02 Loz
Harok w07 | .06 | 2] 15
fpril . 03 22 02 .15 @ B 1.50] .68 5-3
= e i 03 110 | [ e oL ) ¥ | 1
g Bl o 1.
Rugust 93 [.01 |06 21 | K * 13
Bopteaber T 3 23 |.90 |62 .01 3.18
Ootobar 031 T 19 (.02 3.6k
:zmnr w07 [.3% ot 2
entdor o5 05 -8 36
Yearly 18,61
Becording dage San Pedro, N. L.—1939 Bacord by Natianal Trrigatien Comdesion
Manth tle s s |s)é6|7]|8 |9 |20 12|13 a5 25|25 )a7|18|39]20|22[ee|23|28)25]|26[27|28]25]30]| 3 |rotal
Fobruery
Maroh
fpral
= |
Jume
Juy Bedord. 3, 1939,
Auguat
September ] 78| .67]1.18] '
Ootober 2.52} 19| .2%| .08 By az 5.6
Navazder .08 .08
canbar 39) 08| 10 57
Yearly
Tecording Gego- Cuesta de los Fierros, N. L.~—1939 ooord by Nebional Irrigation Umiseion
Wemth 1|2 3|8 (s |6|7 |89 |wln|z |3 |w |5 16)3m[18| 202 2e|m|au]|2]|e6|27]28]2]30]smn]|mvte
Jemsry
Pehruary
Mareh
A1)
Wy
Jusio
July ool optatber 1, 1539
Septenber o | 39] 59| 88| .30
October W21 | 22 | .ok “0r 20| 08 1,%6
‘Hovembex 106 | .S 01 | -20f . 01| s
Docembar s 06 04 420
TYoarly j
Reoorddng Gage. C n Comales, Tamps. —1938 Fesard by Battema) Trrigsbtan
Month 12| 3[%)s|6]7|8[o |olnle 23] )26 [17]|2819]20 23| 2h |25 | 26| 27 (28 |29 [ 30| 3 |Total l
January Feolwd bpgan 1, 338
TFebruary
Harch 15 T ol .51) T)T T 63| T 133
Azl ol 5T 2 ﬁ i.%
Lo .an 30| .
oo ) 4T ou| T K o2 | .08 1.8
ba< 2. 2.9
Jugust 26 T \29{ .01 2 | koo 5.9
Septamber 13 T |01 05| el ks
Ootaober .oy T 35 01 &7
Hevenbor T T (T 07 05 04 T 24
December T T WO | 3o .03 .10 27 .83
Yearly
Rnacding Gags. C Comales, Tamps.— 1939 Esoard by ¥atlonal Trrigaticn Comatesian.
Mabth 123 %35 6[7)8(¢f10|m 12|25 |2 |15]|2617|18)|15(20| 2222|2524 | & 26|27 |28 | 29| 3| R
Jonuary T TH{T 05 T 94| .18
) 02 .01
' w01 .01 |0k | 03| 06 e s 26| <6
fortd 61 | A7 .09 1.48] T .02! 5% B2
Funo 50 r e T 28
Ty \a7| J05| 12| T
Angust o5 a8 7 ) .02 .19
Septenber | 2| 05| -2l .67 .08 08 ]1.5%2| .78 02|
Dot | 52 o T|T 25
Toronter o4 NS 28[ .o
cemder A | 0 4o,
Yoarly
Bwoording Gags. Villagran, Tamps.-— 1939 Peoord by Hationl Irrigation Comaission.
Manth el 3] | 5|68 9|10 |w|12)13 2k 15 (2627|1819 |20 |2 |ex|25|2u|a|26)|2r|28|29| 303 Totay
Janvary
Patroary
Varch
Aoril
By
[ duos
E .
Reagrd vefgan b AR
Beptambur A7 (152 o o .06 416 [1.10] .23 | .08 b1
Sotober 08| . 3 39 3%
Decazhar .08 08
Yearly

# fome nanthe mimsing. 2 Zatimataes.
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INCHES
continued
[[2an. ] Feb. [March] April [ May [ June. July |Aug. [ Sept.| Oct. [ Nov. | Dec. [Total | [[an. T1Feb. TMarch] Aprit | May [ June | July [Aug. | Sopt.| Oct.] Nov. ] Bec. | Total]
Stendard § inch rein gage, Juirez, Chih. By Mox. Mstro. Servise Btanerd B inah rain gags El Mulato, Chih. By Max. Metro. Service.
1903 67| .29] .61 .B5) 408 1926 1.03| 2.44( 48] 3.67( 1.35( .08| .28] .83
1504 102 glo g 1‘% .gs 1.ga 12.77 }gg ;rflz % .gg ﬁ A;g g}( 1.23 .gg ;.60 T 00| 1.0 6.18
1905 23| 1.26] 1.48[ . 83| 37| 48| .oof . 29| 61| 00| .00]2.
2906 | .63 | 1.23) .o k1| .33 1.15(11.10] 1929 001 . .2h|1.22| 2,300 82| 1.
o8| 18| lab|1. 78 .82f1.88
1907 | .28 1930 W04 08| .12( L26( k7( 2.3k 2.19] 2.63( .ok
B b R I S v B 3 s [ [ Freogll R - B R I A o IS P
. So| “.Bo| 90| . 55| Jof 63| | 20| . 16| 1.6 2.06] 3.
1910 ( .08 | .5\ .01 .ob| .onf 06| 1.36| 1.96] .ks| .o .ox 38| u.s3 1935 | .8l T | .8 T | .05 .| .98 18| .29
1912 1.26] g3 | .ogf T 23| .o k| 137] 1.53) oo
913 | .37 1935 | 15| 2| .20 .oo| .| 2ice| 33| 1.73| 23
1922 1936 . 06| .32| .00|2.81 .o0| 2.k 2.43| 1.64
1923 ol T 1957 | 05| k| 1| 00| .26) 2.3 32| .61|1d)
5 | % | od| 1h8| e Wormals| 32| 26| 13| 31| .62] .ok| 1.08| 13%] 135
w27 | 03] 3 35| .00
1928 20|
1929 |2 18] .61 ool
193 | 20| .2u
1931 73| 1.28 47| 2,16
1332 | a5 | 30| .0
1935 | 27! 3| .00 .1
1936 (T 55| .51 03}
1935 | w09 | .54
1936 | 67| .05 .00 .13
1937 | 16| .32| .58 .09
Normeds| .33 [ 37| .34 .39
Standard § inoh rain . Villa Gonzalez, Chih. By Mex. Motro. Servios ﬁ.ao
1905 w00| .0of 1.37( 34| 2.05( 1.02[ .0o| .oof .00 u‘9§
190% | .00 00| .00| . oof .81 .| 2.02| 3.9 N 7'25
1905 .20 98| 48| .34 08| 1.17( ee] L.06( 1.4 34| 1.23| .22(13.96| 19:”
1gos | ,o6 | 1.38) .oof 39| .15 T 85| 5.76| 82| 1.16) .E1(1h.83 5.66
X ¢ 22| w23l 31| 00| 36| 1.63 5.51| 3.16| 2.79[ 2.08| .00|16.28) 352
1908 2% | .03 .3 ou| ool 197 “.o1| .02 .3k o3| B.19) 2
1909 [ ,01| .18 .16 .oo .oy 2.c2| 3.01| 2.76) 1.79) .01 57| .05 9.57] 5
1810 | T A5 .61 150 .90 2.08f 2.32| L.57| .00| .22| .B1| 8.23]
w90 | 59| 157 184 .78 1.63] 251 5.79( 1.89] 3.8 . RS
112 i)
1920 80| .72l .20 .00
12 W70 w20 .ob .08l W3] k65| 2.32( 287 .02| 79| LA3[12.38)
200 | .00 .34 .59 .43 3.08 &7 .16 .59 -00| 5.90
28 J66( .08 .00 .83| 1.21| b.kk| 1,06 .9 19| gﬂ
1524 T | 60 35 .12 223 1.65) 8| . Loo| 81| .74
25 | .02 | 15| .08 .00| 1.50| 1.00| L.12{ .30 13| 1.1k 19| 8.57
136 | .55 | 33| aaf 1.15| Wk3[ A2 1.20) k7| .94 1.06] .31 .95 9.87
17 | 03| .3 .00l .00 12| 2.78( 2.1b( 139 T | T | 7|
1928 360 09 b2 QBJ 26 131 4.46] 1,07 .39 .38 .60)10.32]
1929 2 Jstoagf T | p.2d 10| 1.52| 1.84] 1.4 2220 30| .60|10.50|
1930 10 (3w 2k .24 .30 .20 2.03| 30| 26| .93 38| .34 5.5¢
1931 [ by Ll 08| 1.87) .37 .20| 56| w950 09| 38| .15 6.89)
1932 | 28| .38 .10 .of o] .&9f .85 2. a1 T «10f 5.01
1933 | 5| Jdof T | .08 .33 kol 2.00f .91 .20| 150 .08 .c0] 5.75
AR EEREE PSR Ao e Nogras, Conh
ot 30| 09| 39| 207 .70 1. . : i
136 | g | o8 B3 T | £ ‘20| aigs| 30| hzy| 79| 1ioh| lehroisy|  Stasdaxd® tuen ratn gage. P Negras, C By Yax. Motro. Service
1957 | 08| v | o v | ¢ | el T | 21594 .91 2,05 e.57]15.79 1507 el 1ol 22 s.af 2.66) 2.05) 2] 5.36] o3
o o o ! o ! N B B o 1.2 17 .12
Farmals| .22 | 31 2| .33 .28 56| .02 e.o8| 1.63] .66 .51f l36] 9.39) ﬁ 2002 & 2% EA I B B W S s e A e
110 | 07| .05 1.63| 2.35| B1 .z5| @ of .és| 3| as| sl 8.2¢
1511 15( 2.36 2.21] .59 .o .o9| .1k| 2.67| .c0) 6.25| 2.57| 1.50/|18.07|
. 11912 T 53| .81 2.82| .39( 8.42f 2.38| 85| 3.27| 1.22| 2.08)22.81
Btandard 8 trch rain Chibuahua, Chih. Mox, Yetro, Gervice 1913 33 o] p
- I o] 60| 1. T 1922 7| .ob| b 630
1902 T“e 1:% l.gg '°° '& 1'12 6.20 ;? Z'”ﬁ 2:22 ,gé .oﬁ 16.16 4 bkl 2,61 1.51 .28| 1.66| 2.35| 1.27| 3.31| 1.65| 2.75| 1.23(23.53
2000 | 0| 0| 00| 52| 36| B e 550 38| | 59| wn|iss e I I | e B :
w03 | 8| ¥ | T 31 3.3k 98 5.350 3.7e) “o| - A I B B e e I I [ o e e
90k | .28 | Lol .oo| .oo| .53| 1.91| 2.50| 2.87( 757 1.86] 8| .2o]16.80l 102 A5l 2 | 233] 737) 2.kop 20p 3.02) 1.03) LGLf 2.59) 75| 1.87(21.
1927 43| 1.5 0| T | b.96| 1.3 of 1.64| 1.88| .0of 2.03(25.99]
1905 | .08 | 8| 2.98 00| .18 u.78( 2.83| 2.30| 2.0| 78] 1.34( 1.72{19.60|
0| 1| 21| 7.52| 618 1012 27| 20.23] 1928 278) 1.10) .1b| l.oaf kbef 1.30| 1.53| 2.70|1%.59| .76 .7B[ .53(25.24
‘ok| 172| 331| 3.76| 2.11] 2i08| 3.01| .00|16.47 w29 | 33| T | .51 2,90 6| 1.3 1 | '7.56| 2.93( .50| 2.00(19.61
. ‘00| 854 5.24| 87| 00| “wo| oo|1t.00 1530 20| 1.35( 1.53| 3.95| ,07| 1.5 L.25| 3.22| .4B|20.4|
‘00| 2.01| 3.30| 2.88[ 1.20| .00 .oo| 12| e.1] 1631 | 5.4 91| 1.6 1.33| 5.4| 5.30| 1.50| 4.01[ .00 k| 2,83(28.76]
| 270l 2:28| 2.59| 2ok ol ool 3.7 1932 | 2.56| 1.75| .| 2.2 131 2.05( 1.53| 9.91| 7.73) 81| 1.38| .72[32.
.31 2.96| 5.10| 1.70| 3.16| 55| 70 .26{15.61] 1933 Al &l ool 2,80 .00 .00 .00 .00
.34 370 o k 1936 .08 .ob 32| 1.19| 2.78(19.87| .87 1.51| .28 .08 .00[27.02]
1937 ,00 400 B 00| .20 .00 .83 o
'To,‘ o 3.8 z‘lg 2 .:D 00| .00 Rormals| 67| .86| 97| 1.61] 2.70| 2.75] 1.20( 1.4 2.67| 1.92[ 1.18| .98[19.25]
.ob| 3.38( 3.30| 3.36| 1.30| My .95 .13|13.91]
St 5‘533 gﬁg sAglao .86 220l 512033
1.00| 3,11 3. 2| 3. o B T |19.13] .
770 3.08| 3.74| 5.15| 39| .06| .02|1k.13| Gtandsrd§ ain gege. . Monclova, Conh. Vex. Metro. Service
1.60| 3.48| k2| 3.68| 2.09[ .okl T J10.52 1897 1.38| 1.30( 5.47) .55
.02| 2.12| 3.63| 6.29| 7.10| ~.98! 1.ke| 1.69(25.23 1898 X T T
W08 T | 244 3.07( 1.85) .86 .18 1.21|10.46 1907 1.52) 204
1.2%| 1.52| 2.99| 7.09] 1.87| 2.68 .20( 1.71(19.78| 1508 87 63| 19| .56[ 139 sy 1.01| .55) .08] .08 k7| .o0| 6.3%
«08] 53] 2.60( M22[ 1.98] 2.89| . .31|15.10| 1509 R 08| b 08| b3 .9if 1.06 .o .08 .0B| 43| 3.78]
80| 3.62( 1.26| 1,38 128 .ou| .28 1910 | .08 7 | 33| .12 67| a7 38| .oul s.28) 3| ool .00 7.73
126 .35 1912 .00| .39) 2.13| 156 1,69/ .68 .B4| 3.83 .75| L.5k| 2.10| .13[15.5%
ol W2 | T 55| .11 1.61| .12| 2.5 .i0| 1.00f 2.3k| 1.39) 2.58| 1.60[13.9%]
g 913 | .T0!
1.30| 1.06| 2.16| 3.2 1.65( 31| .00
; 'ﬂ 3‘23 28l k.E .% 194 T © orma1s| 50| .46 37| .65 1.51[ 1‘23| 1.ge| 1] 2,93 1,07 56| Lerfazm]
+ B o 2.00| 3. o 70| 1.20(11.1
31| 1.55) 3.72| 3.59( 3.37| .83| .56 .hr[15.32
9 ingh ratn gage Ojinaga, Chih. . Moty o
1906 ETIER
w07 | 00| -00 201 1.77( 1.29
1908 | .00 | .33 .Mbg| .eo| 1| .3of1.65| 2.22| 54| “.oo| .00f .25( 5.3
1905 | T .00 .00 .00| .00{ .20| 1.3 K .00 00| k9] 2.07
w10 [.00| 7 | 98| .00l 33| .u8| k6| .oof “.92| .00 .o9| .20| 3.8
wu | .33 | 98] 71 39
1922 29| 850 2.19| 20| 48| h2n
1923 87 | 1.26( .91 71| .00) .95| 1.87| 3.67| .g3| T | 1.16| 1.48|13.79
1924 7H .00 T b 00| 49
25 [T 00| .00 .00 T vl E
1926 | T T | .ol 00| .00 T | .oo| 2.30| 2.67( 39| .00| 30| k.75
w27 (T T | 39 .0| .00|208 .65 1.57) k.98 .00| .00 9.17]
1928 | .00 [ ool .00 T T | 1.5 2.17| 2.5 .63| 2.65| T | 7.
) 00| oo oof 1.54| L6i| 71| 2.37| 2.95 17| 6| T [10.07
1930 | 36 | | .o0| 2| 59| .18|1.50| 1.36) 00| 3.3 1.08| .67[ 877
Formals | .10 .25 .29 22| .2k .43 2.09( 2.39| 1.22| .99| 49| .bo| 6.98
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WATER BULLETIN NUMBER 9 — INTERNATIONAL BOUNDARY COMMISSION

RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES
continued
[TJan_ ] Fob. [March] April | May [ June | July | Aug. | Septs] Oct.].Nov. | Dec.| Totat| Jan,]¥eb.| March| April] May. | Juna| July | Aug.] Sept.| Oct. | Nov. | Dec. | Tot]
Standard 8 inch rain gege. Anahuac, N. L. By ¥ex. Metro, Sarvice. Btandard 8 inch rain gege. Cadereyta, N, L. By Mex. Wotro, Service.
1933 .30( 1.57( 2.46[ 3.58| 2.19) | 290 794
195k | 2.44| .20 22| 2,88 1.05| .02 1.73| T | 3.09| .08 1.9 1503 2.22| 2.5k 59| 2,16 5.27 4.3
1935 .95( 1.08| .93| .24 2.94 3.08| .57| .30| 8.88| .59 23,83 2906 L1 3,61 68| 3.39| 3.4 .3%| 7.11| k.82[12.39
1936 .os| 19| 50| 76| w.Bz| T.kp| 54| 2.68| kS| .72 68(12,58] 1907 52 . 08| 2.01| L.uk| 148 2.30| 1.45] 3.63
1937 24 15| 83| .o 1.86| .03| .B9| .z5| .50| .89 .19 1908 92 .28 .21 2.68| 43| .73| 205 13| 1.75
1938 | 85| .60 93| 71| 1.35| -85 u.22| 1.92| 2.68| .98 16.28 gﬁ e 1Ta5 ETQG ﬁﬁ il‘é 1-2 k-ig lg‘g g:i
O EEEEEEEEEEEEE 15.52 W1 | 28| | ou2b| uikk| 50k| oo| 371| ge| 25
1512 30| 1,69 3.03 44| 9.58( .05 .10| k.78
xg;é 64| 1.67| 1.95| 1.23 .63| 5.61( .30| 1.18] 2.83
X
Stendard § inch rain gage.  RAmoe Arizpe, Coah. By Vex. Metro. Bervice iﬂ 'é_g ;EI A E')’Z 26'§§ ;:56 e égg
1907 oy e8] 1.9 T2 bt 2| “b| soh| 1a| 57| 2| 13| eital 6:60
1906 | T | .co| ez 1A 1i05| .se| 2126 e.ce| 72| 'ny g0l |0 | 28| he| | 1| 13( 773 2006| 1l | kiry| 56| loa| aifs7isu
1909 200 T 20 T 09| 1,14( 3.32| 3.98) 48| .26 9.60 3931 ¥91| 135 ‘57 1'18 42| 3 5‘50 .".5 2.52| 1. 53 1'50 )1‘55
1910 00 .00| .26 . . P 72| 92| 3.89| .7h 7.25 1937 ’ - | 8i3y| 2.58| 1.30| 30| 1.97| 1iB3[”
1911 00| 0| 1.26| 2.49| .31 T T | 199 .50| 1.25 1.27 1936 o1 24| .20 2.37] 1.95| 1.71| 1.5%| 3.72| 308| 32| 32| .kh[18.50
w2 | 75| b3 T 72| T 73| 39| - - - - s - - . et —
1913 93 Formala| .92( 1.13| 1.58( 1.90( 2.54| k.og| 3.27( 3.07 b.14| 2.65( 1.72| .82[27.62
Marmets| .52 .38] 37| ma| .86} 1.6 1.73] 2.k 1.62| .65 48| .59[10.22)
Standned 8 Inch rein gage. Saltillo, Corh. By Mex. Motro. Sarvice.
1900 [2.29| .58] 2.65 26] 48] 5.70] 7.30] b.46] 1.02] 1.65] 2.38[25.37
901 | B7| 7| ool 2.y gl .67 5.b7| 1.38[ 63| 17| B2l .00|12.
1902 T o7/ .00 .08l w7 .o8 6.6 1.31] 3.11 1.62[ 3.31{.1.1%17.76] .
103 Rt .og .13, .ﬁg 1.1 .g‘s‘ 2.22 1411% 1.& 2. 2 -0k 8.8 Btaiderd 8 inoh rain gage.  Sta. Rosalia, Tamps. By Mex, Netro. Service.
190! T 2 . 11f 5,34 1. 78| 1. () 5| 511137 —
bt .10 67| 00| .02 1.09| 2.54] 76| 2.19| 68| 3.63| 2.26[13.73) Loz | 109 21 ';‘ N 5-'1‘3 '{g 1.96} R 1251 b9 g 2.80l19.56
P B I I I I A 1926 | 1193| [00| 2:03| 3.37| 230| 2.0a| Ti0d| 0| 63| 32h| '53| 223em a0
w07 | .02l .o2| .05| .23 1.28] 1.0k| 2.87| 1.20| 2.62| 1.63( 1.24| .39[12.59 b K I A A v P A 4 B 25 | hgl5ise
908 | o1 w7 1065| 64| 2.32| b3k 2.6e| 1ies| 2| Ti3e| 0y|1w.13 198 | vios] 22| ) 2Tl daelr] 330 Simel 332 2 L0026
woo | 7 | oo | iz oz |ezm| ud 8ke| Les| e v | .ikliedp o | 12 %Al ';3 38| 2| iie| M| 58 38| L3a| hie2litea
w10 | o3 69| 33| 10| 2.8 s 2u2| 3.07 2.07| 19| Lg|21.89) 150 | | S5\ il 3 sl ad] el B sl o 33| Sl
11 | 02| a6l 1i8if 2.67| 137| a7 1.78| 1.6x| 109 101f 2.81f 1.13|16.75 b 4 I A B B e e B4 [ ot IR I -]
1912 Tor| 117k “ior| wiod| 5| eias| aiwa| aiér| Lioh| 102k 17063 e 25 BV 2 T8 1P va| 5B enl k| W
il R I I - LOM 3.28| K50 2,03 1.02f 5 | aal Al B E| 2w 23] 558 335 Pho| 13| 23| B[2iee
el I I B bo2) 1.35) bl 30 A B B W e I e o e B e B B+
1929 13k 2.2 Lok 13 o I e I B ot e Iy P v I B
w20 | a7| .o . R e e 2 | sl e sl 2| Tml Vol 233 56| V3a| ME| M| i el
gl B e~ a7 o8| 2da) 282 56 1.88) o7 8L 07)20.25 357 | 78| 55| Bo| ‘od] @ |91l T | 233 L00| 2.20)
1923 ’ 2.0) 165 1.08 938 | 56 '
};2; " 1076 48| 3.08] 3.03 .68 Hormela| 1.03| .78( .70( 1.32| 2.37| 2.88| 2.74| 2.00| 3.34| 1.75( .80| 1.kk{21.35
w28 | 93| aer| 7| T | .0 o2 2,03 o8| 5| .8410.28
29 | ik 08| .1s| .60 1.32| .1h 2.08| 67| 91| 2.08 .79]10.08
w0 | .qo| 31| .23 33| 1.96| 2.17| 2.8 1.58| 3.99| 2.48| 1.32(19.17
1931 | 2.38( 1.€2| .63| .| 1.M7| 2.67| 3.07 L6 1,07 1.66]|18.03
1932 25 24 92| .29 33| 57| 2.93 2.72| .26 .10 .06| 9.00
133 | .| o3| L27[ .02 1.23( 1.96 20 28| T
1934 -9l B T | 2.52[ 1.21 k.24 3.19] 1.3 1.03] +25(15.35)
1ok | | no) 26 ) Laf 250 3 e I e -
R B I R B e e+ e VA B 4™ % etantara 8 tnon fuin guge. _Montemorelos, N. L. By Max. totro. Barvice
1938 50| 1.9 90k . 5.02[ 12,44 1.zk
Formale| 5b| 38| bo| 77| B8] 1.65] 255 2.31] 1.0a| Loo3| 6| 1h.61 e I (e I e [ e B T I B e R
1 A7 .23| k37| 3.04| 2.24| 2.38 “.oo| 1.33| 3.02| 3.27| .22[21.k
. isoa 1.2:; B 1']:6. 2.29 ;gg 199 ;;}]‘ 22;:: 5.51)9; 1.&;% 1.g 15 ;l;;l;
Stepdsrd § inch rain gese Higueras, N. L. By Mox. Met 1910 80| 23| 12| 22| 3i7h| 1.28) ".Be| 3.88| 8.57| 1153 02| 1.20[3h.03,
Ta[ea NI e b e e e
23| .5 .o0f .2 3.19| 2.98( 1.47 3.57| 3.78] 2913 85| 1ih3 21| 18 87| - " " -
1908 235 a5 77| base| 1a72| T3] T [ T.6| 2.2 .33 1926 " 06| 2.32) 3.3 .00| T
X I 00 9k 09l 834 9.70120.55) 2| w7 | x| 79 w00l 100 53l s v | 3l 38| 2| 1| se|13.e
10 |36 T 52| o8l 38T 9 370l 291 39 1928 | 1 | .08 .14 .08 5.51 1 | .00| .06 5.51| .06 1.81| ..Bi|1kiog
s 00 A 2.79 i::l,g 1:22 7:9& :sé E 33| 1 X 1.38 ':13‘1) igg 1.57 1.99( 2.050 k9| 1.73| 3.09| 1.81( 1.99| .39|17.99
1013 65| .00| .ks| 08| .35 +00| lgif; Rl * 19 512 1.6 5'2? 2.85| 1.19 3.26| 2.50| 2.38
1938 71| 1.65] 1.18] 2.18| .ok 2.96| 3.35| €.86| 1.23]| .00 - - = = =
ernala| 871 58] 62| 1.32] .65 2.76| 2.58] 3.14| k.26] 275 Porsta] 76] 84| 1.08] 2.38) 2.67] 3.17] 2.18] 3.47) 3.95) 2.24] 2.06] .92]25.70)
Standard 8 inoh rain gage. Villa de Santiago, N. L. Ry ex. Hotro. Service.
1923 W65[ 5.39] 1.89] 1.46] 2,14 2.75[ .58| k.3%[21.12] b.09| 3.19] 2.16[49.76
g2k &5 1.0‘. §7b 2.20 300 2.26 2.16| 1.96 1&.? ﬁz .g 1.03) 3e.uf
1925 | .30| .0b| .67 2.63| 1.37 6.90| .11|12.02[ H.63| bkY| 1.62| 3.02(37.7
1926 8l 23| 1.63| 3.37| 2.24| 7.99| 8.39| n.72| 5.52[ 3.91| .83 ".71|ko.32 Btandard B inoh rain gage Gral. Bravo, N. L. By Mex. Matro. co
1927 22| 1.5 Lol 1,66 .67/11.75 3.71( 3.13| 5.9%| 2.25( 2.61| .73/33.8 1906 . . L.80f 1.00| 58| .00
1. 1.67( 64| 02| 5.57| 1.06] b.26[ .67|19.30| k.73| 2.64 .g6|k2.91] 1907 00| .00 .00| 1.k6 9.21| .58(7.20| .00| .k1f .22|1.18| .é2[e0.78
1929 76| 1,57 3.60| W[ 1.32| 3.83) L.35(-2.11[11.5%) 2.4 1.33| .16(33.50] 1908 00| .00 .96|2.16 k.94 .90| 6.85| 1.10| .81 1.82|5.22(2.43[26.17
1930 S| .50 17| .51/13.0913.33) 2.83| 1.13| 2.63(27.09| 1.67| .63(63.52] 1509 00 26 00| .51f 2.26| 8.03| .25[20.20| ¥.b1f .00| ~.60| 1.00[27.52
1931 | 5.26| 1.28 1.60| L.k5| 6.40| 1.57| 7.39| 5.50| 2.98| 3.k4| .4o| 1.9k 35.19] 1910 00 .00| 1.8k .83 2.46) . 92| 2.88] 1,01| .63 59| .7L[13.
1932 29 LY W28| 1.23] 2.7 2.05| 2.ho| 5.37]18.68( 3.7h .39 .00|3£.85] 1911 43 [ 243|287 76| .00| 1.62( 1.08 .30| .13 .g2| .7i|ll.aS
1533 00| .59 1912 67| W62 15[ 1.87| 1.4[12.83| 00| .oof 5.57| 3.9k[ 1.81| .U5[28.29
1937 1.99( 7.11| 2.56] 5.5 2.98) m3 Lo7| T A1
1938 81 L3 12.68| 6.57| .90| .0k 1.18]36.51 1038 | 1.02| .83 T 18] 1.69] 1.06| .00 6.50] 2.95| T T JJ1[k.9%
[Formale| 1.00[ 1.22] u.sg] 9.49] 5.01[ 1.4 1.2x]59,15 ormela [ 73] | 60 1.51 3.9 3.04] 22| 2.35] 354 1.14] 98] gnlerag
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EVAPORATION .IN THE RIO GRANDE BASIN

Four types of pans ars used for determining evaporation in the Rio Grande basin below San Merciel, New
Mexico. The results reported below are inches evaporstion from such pans.

1. Circuler lend pan b feet in diamster and 10 inches deep, made of 22 gage galvenized iron, set on
wooden platform on top of ground. Water in pen kept at ebout 7 to 8 inches dspth. Measurements by micro-
meter hook gege. This type of pan wes used at Elephant Butte,State College,Dilley and all Mexican stations.

2, Circuler land pan 6 feet in dlameter and 2 feet deep, made of 20 gage gmlvanized irom, set with
top of pan 4 inches above ground. Water in pen kept at sbout 16 to 18 inches deep. Measurements. by mi-
crometer hook gage. This type of pan wes used at Balmorhea and Weslaco.

3. Circular land pan 10 feet im dlemster and 22 inches desep, 8et with the top edge of the pan about
1.5 inches ebove ground. Water in the pan 18 kept sbout 17 inches deep. Measuremsnts by micrometer hook
gage. Thie type of pan ig used at Winterhaven. .

4. Thirty-six inch square flosting pan 18 inches deep kept filled to about 15 inches desep. Made of
20 gage gelvenized iron with metal floats of the same meterial at each epd. The top of the pan is kept
about 3 inches above the water outside the pan. The pem floats in a metal water tank 5 feet deep amd about
45 feet in dlemoter which is kept full within e few inches of the top. Measwrement by fixed point gege in
center of pen and a dipper of known volume for refllling the pan up to the gege point. This type of pen was
uged at Jorneda, New Mexico.

An evaporometer developed by the United States Section of the Imternational Boundary Commission end cel-
idrated ageinst & standard Weather Buresu pan, was used st Yslete and Rioc Crands City, Texas.

The United States Weaether Bureau furnished the records for Elephent Butte, Jornada, Mesilla Park,
Dilley and Balmorhea. From Texas A & M College came recards for Winterhaven and Weslaeco. Recards for all
Moxlcan stations are from the Meterological Service of Mexico.

In The United States

Elephant Butte Dam.N.M| Jornada, N. M. | State College, N. M. |AlamogordoDam, N.M.|  Ysleta, Texas
Normal Normal Normal

1 1939 1939 1939 1939

939 19241939 19291939 1924-1939
Jen. 3.51 2.86 2.96 2.91 3.67 3,03 4.32 ® .50
Feb. 4,28 4,34 3.71 y,12 %.80 Y45 3.62 ® 4.ho
Mar. | 8.53 7.75 7.30 T.47 8.13 7.61 7.57 7.59
April 11.35 10.36 11.32 9.98 | 10.07 9.66 10.60 11.5k
May 15.19 12.66 1%.03 | 12.55 | 12.0h 11.43 12.30 13.10
June 17.68 14,62 16.60 13.k9 14.06 12,61 16.10 16.85
July 13.22 12.56 12,48 | 11.77 | 11l.22 1147 13.21 | 12.99
Aug. 12.81 11.10 10.77 | 10.29 | 10.30 10.03 .72 10.47
Sept. 10.28 8.73 9.68 8.69 9.06 8.0% 10.26 8.29
Oct. 7.80 6.91 5.86 6.50 6.06 6.05 8.19 5.91
Nov. 3.77 k.24 3.12 3.91 3.26 3.8k 3.33 3.12
Dec. 3.26 2.66 2.66 2.4g 2.92 2.64 3.33 2.90
Yesrly| 111.68 98.79 100.49 94.15 95.59 90.86 105.55 101.66

Balmorhea, Texas Winterhaven, Texas Di“ey, Texas Rio Grande City, Texas Weslaco, Texas

193 Normal 1939 Average 1939 | Normal 1939 1939 Average

9 1926—1939 1931-193! ) 19281939 19321939
Jen. 2.54 2.59 2,11 1.89 2.50 2.6k 2,49 2.4k
Feb. 3.19 3.49 © 3.25 2.68 3.2 3.52 . 3.33 2,99
Mar, 4.98 5.32 5.22 4.83 6.30 5.96 4.56 k.5
April 6.10 6.44 7.18 5.77 9.0k T7.28 5.38 5.2
May 7.48 7.51 6.63 6.50 8.71 8.06 6.0k 5.98
June 8.61 8.15 8.32 8.08 9.70 9.60 6.45 6.84
July 6.94 7.73 9.26 8.50 | 12.04 10.57 8.09 6.79
Avg. 5.98 6.96 6.53 8.32 9.51 10.k2 14.61 6.48 6.80
Sept. 6.20 5.43 6.54 6.19 8.79 7.48 1147 k.92 L9
Oct. 4,25 4.26 k.29 L7k 6.31 5.95 9.40 4.76 o
Kov. 1.78 2.95 2.37 3.0k 3.50 3.54 5.97 3.25 3.33
Dec. 2,20 2.09 1.98 1.8k 3.10 2.55 6.28 2.76 2.39
Yosrly 60.25 62.92 63.68 62,38 83.32 T7.57 58.51 56.58
? Estimated. ® United States Weather Buresu.
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EVAPORATION FROM FREE WATER SURFACES IN THE RIO GRANDE BASIN

continued

In Mexico

San B‘g,"'i’,ze"*""’ Las Cruces, Chih. La Junta, Chih.
Month ” . A A
lorma verage - yerage
1939 1928 1939 1928 1929 1930 19281930 1936 1937 1938 1939 19361939
Jan. 3.49 3.80 k.29 3.53 3.91 3.63 2.8% 3.13 3.20
Feb. k.32 k.70 6.59 4.55 5.47 5.54 3.63 k.02 4,59 4.08
Mar., 6.92 7.29 9.10 7.22 6.65 7.66 6.82 7.28 7.50 7.20
Apr. 8.52 9.13 | 12.96 9.76 7.3 | 10.05 9.31 | 10.62 9.52 9.57 9.78
May 10.52 | 10.7k 9.96 9.7h 9.85 | 1r.02 | 11.ho | 12.60 | 10.75 | 1.4k
June 12.63 | 11.12 10.92 9.57 | 10.24 | 10.51 | 11.07 10.64 |- 10.30 | 10.63
July 8.6k 8.90 7.38 6.62 7.00 7.27 8.0k 6.96 5.64 6.98
Aug. 7.80 7.52 5.56 5.56 5.65 7.27 6.95 5.67 6.38
Sept . 7.20 6.89 5.80 5.31 5.56 5.0k 4,52 k.96 5.27 b.95
Oct . 5.92 5.99 5.17 4.83 5.00 5.41 5.15 5.30 k.03 4,97
Nov. 3.10 411 3.55 3.66 3.60 3.69 k.20 3.82 2.34 3.51
Dec. 2.67 3.06 3.2% |« 3.83 3.54 2.17 2.91 3.20 2.06 2,58
Yearly 81.82 83.25 77 -27 T7.51 79.26 78.09 70.85 75470 -
N Carrillo, Chih,
Month Average
1923 1 1924 1925 1926 1927 1928 1929 1930 1923-1930
Jen. k.53 5.72 5.17 8.01 10.15 11.36 11.07 8.00
Feb. 5.93 7.28 6.19 7.29 8.52 10.31 9.21 7.82
Mar. 9.21 10.k1 8.37 10.03 10.88 10.69 11.00 10.08
Apr. 10.08 11.09 10.65 11.75 12.39 11.15 10.39 11.07
May 10.8k 12.17 12.57 12.01 11.08 11.53 11.32 11.65
June 15.55 12.82 11.31 12.37 12.53 10.82 12.57
July 13.5% 14,31 1.3k 9.79 11.54 12.31 9.31 12.16
Aug. 11.19 13.06 10.20 11.85 12.81 10.19 11.55
Sept. T.46 10.73 9.76 ©9.93 10.26 9.63
Oct. 9.9% 10.78 11.05 10.11 11.27 11.27 10.7%4
Nov 3.28 7.60 8.25 10.15 11.05 9.3k 8.28
Dec. 7.18 8.32 9.70 11.48 9.79 9.30
Yearly 133.47 130.73 122.85
Hda. Minerva, Coah. Palestina, Coah, Zaragoza, Coah.
]
Month Average T Average Average
1934 1935 193441935 1931 1932 1933 | 1934 193% 1931-1939 1933 1935 1193341935
Jan. 3.63 k.21 7.31| 5.81| 5.58
Feb. 3.28| 3.19| 3.2k | 3.50 3.92| 3.96 5.79| 5.82] 4.8B8 | 2.85
Mar. k.39 4.50 L.k 6.55 8.62| 5.56 8.58 8.93 7.83 4.89
Apr. bkl 3.92| L4.08 | 5.8 | 10.85 10.31| 10.%4| 9.48 | 5.59
Mey 5.39 3.98 k.68 | 7.97 11.22| 8.21 12.94| 11.80( 10.43 6.06
June 6.27| 3.83| 5.05 | 9.k0 | 15.02| 9.38 | 1k.20| 12.43( 11.58 | 6.00
July 6.61 10.03 14.56) 10.k2 | 17.69( 13.37| 12.46 | 7.13
Aug. 6.k2 11.4k7 | 12.92] 11.6% | 16.36( 11.10( 12.53 | k.82 4,93 .13
Sept . 5.8 11.69 5.89| 11.37 10.13 9.40 9.46 3.76 L.32 L.04
Oct. 5.50 9.0k 5.35| 10.39 10.18 8.68 1.81 L. 8k 3.32
Nov. %.30 5.41 kLo| 8.68 | 10.%1 7.27 1.46
Dec . 3.60 3.02 2.72| 7.66 8.57 5.74 1.85
Yearly 99.68 2.7 105.92
Don Martin, Céah. Cd. Anahuac, N. L. Saltillo, Cosh.
Month Average Average ﬁormal
1939 | yez7mie39 | 1930 | josz-ieae | 197 1938 1939 | 15291939
Jan. 3.76 3.68 2.72 2.60 6.38 5.17 L.96 5.46
Fed. 5.63 L.79 s 3.59 5.33 5.1 5.30
Max . 8.22 8.24 6.83 6.28 6.4 L.39 7.28
Apr. 10.32 9.95 8.59 7.97 10.39 10.60 9.33
May 10.28 11.30 §.11 ° 8.98 9.18 10.96 9.k6
June 12.39 13.20 10.24 11.06 10.87 - 7.99 10.30
July 14.33 13.47 14,06 11.22 9.34 8.23 8.84
Aug. 10.59 13.00 10.57 10.83 10.31 9.52
Sept . 9.73 9.27 9.67 7.36 5.60 7.56 7.30
Oct. 6.25 6.98 7.62 5.55 7.4%0 6.38 6.67
Nov. 3.31 | .58 3.56 3.50 6.43 5.7
Dec. 3.99 3.32 2.89 2.37 5.11 5.00 5.65
[ Yearly 98,80 101.78 50.30 81.31 90.58
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DRAINAGE BASIN AND IRRIGATED AREAS

Along the Rio Grande and Tributaries—1939

The drainsge basin ereas tebulsted below are taken from the dest avalleble sources including topo-

graphic maps.

The total area within the outer rim of the Rio Grande Basin 1s sbout 335,500 square miles.

But, in meny places, and particularly along the southweatern side of the basin large areas yield no run-off

to the Rio Grands.

Such non-ylelding areas constitute

ebout 4B8.8% of the total area encampassed bythe

outer rim of the basin leaving 171,781 square mliles of productive watershed.

The irrigeted acreages listed below include only areas below San Marcial geging station on the
Grande and below the Red Bluff Dem on the Pecos Rlver.
On the Mexicen side, however,

and are the best flgures availabls.

Rio
These figures ere from the most relisble sources
they are not the 1939 figures. On the

United States side below Rio Grande City the figures are for cultivated acreages all of which has lrriga-
tion facilities, dbut a emall part of which is farmed without irrigation in favorable seasons.

Drainage Basin—Square Miles frrigated Areas—Acres
in In
DESIGNATIONS OF AREAS AND GAGING STATIO
NS United Mexicy Total United | oo Total
States e States
Above San Marciel Station 2k, 717 o |2k, 717
Sen Mercial to Elephant Butte Dam 1,747 0| 1,747 o o o
Above Elephant Butte Dam 26,46k 0| 26,46k
Elephant Butte Dam to Ceballo Dam 1,290 o| 1,290 8h 0 84
Above Ceballo Dam 27,754 o/ 27,754 8y o 8k
Ceballo Dam to E1l Paso 1,513 o| 1,513 88,675 o| 88,675
Above El Paso Station 29,267 0| 29,267 88,759 0 88,759
E1 Paso to Americean Dem 4 ] 4 [¢] 0 0
Above Americen Dam 29,271 029,271 88,759 o 88,759
Amexican Dem to Juarez 41 7 88
Above Juarez Station 29,312 7| 29,359
Juarez to Islend 146 ) 618
Above Island Station 29,458 519 | 29,977
Islend to County Line 485 186 671
Above County Line Station 29,943 705 | 30,648
Guayuco Arroyo, sbove U. S. 80 Bighway Bridge 164 (4] 16k
County Line to Ft. Quitman, excluding Guayuco Arroyo 499 679 | 1,178
County Line to Ft. Quitman, including Guayuco Arroyo 663 679 1,342
El Pasgo Station to Ft. Quitman Station, total 1,339 | 1,384 2,723 65,166 | 46,178 | 111,34k
Above Ft. Quitmen Station 30,606 | 1,38% ) 31,990 153,925 | 46,178 200,103
Quitmen Arroyo (I.B.C. name) above msasuring
point near 1ts mouth 36 [} 36
Quitmen Arroyo (I.B.C. neme) ebove rocky canyon 18 0 18
Red Light Arroyo (I.B.C. nsme) (Quitman Arroyo on
U.8.G.S. Maps) above memsuring polnt near its mouth 260 o 260
Van Horn Creek, ebove measuring point near its mouth 117 [¢] 117
Ft. Quitmen to La Nutrie, excluding Quitman Arrocyo,
Red Light Arroyo, end Van Horn Creek 628 886 | 1,51k
Ft. Quitman to La Nutris, total 1,0k 886 | 1,927 1,329 | 5,508 6,837
Above Le Nutria Station 31,647 | 2,270 | 33,917 155,254 | 51,686 206,5%0
Capote Creek, above measuring point neer its mouth 93 0 T 93
la Nutrim to Upper Presidio, total 580 503 | 1,083 3,233 | 7,063| 10,296
Above Upper Presidio Station 32,227 | 2,773 | 35,000 158,487 | 58,749 | 217,236
Rio Conchoa, above Boguille Dem O T,322| 7,322
Rio Conchos, below Boguilla Dem, excluding
ares above Boguille Dam 0| 17,419 | 17,419
Rio Conchos, total 0 | 2k, 741 | 24,741 o | 118,600 | 118,600
Upper to Lower Presidio, excluding Rio Conchos 21 5 26 1,258 0 1,258
Upper Presidio to Lower Presidio, total - 21 | 24,746 | 24,767 1,258 | 118,600 [ 119,858
Above Lower Presidio Station 32,248 | 27,519 | 59,767 159,755 | 177,349 | 337,00%
Alamito Creek, above gaging station 1,504 o| 1,50k 1,065 [} 1,065
Terlingue Creek, sbove geging station 1,070 o| 1,070 610 0 610
Lower Presldio to Johnson Rench, excluding
Alamito and Terlingua 1,439 | 2,671| k4,110
Lower Presidio to Jobnson Ranch, total 4,013 | 2,671 6,68k 5,853 | 1,754 7,587
Above Johnson Ranch Statlion 36,261 | 30,190 | 66,451 | 165,578 | 179,103 | 34,681
Johnson Rench to Bogquillas Y| 3,735 | 4,206 520 0 520
Above Boquillas Station 36,732 | 33,925 | 70,657 166,098 | 179,203 | 345,201
Maravillae Creek, above proposed geging station 2,192 ol 2,192 4 4] ]
lozier Creek, above gaging station 1,728 ol 1,728 [ [ 0
Boquillas to Langtry, excluding Maravilles and Lozier 2,125 | 2,595 | 4,720 0 (o} [s]
Boquillas to Langtry, total 6,045 | 2,595| 8,640 [4 [+ 0
Johnson Ranch to Langtry, excluding
Maravillas and Lozier 2,596 | 6,330 8,926
Johnson Rench to Langtry, total 6,516 | 6,330 | 12,846
Above Langtry Station 42,777 | 36,520 | 79,297 166,098 | 179,103 | 345,201
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DRAINAGE BASIN AND IRRIGATED AREAS

—continued —

Along the Rio Grande and Tributaries—1939

Drainage Basin—Square Miles trrigated Areas—Acres
In In
DESIGNATIONS OF AREAS AND GAGING STATIONS United ) Total United - Total
Mexico Mexico
States States
Pecoe River, above Red Bluff Dam 20,699 o 20,699
Pecos River, Red Bluff Dam to I.B.C. gaging station 1,540 [ 1h,5’l1+
Pecos River, above I.B.C. gaging station 35,21;5 o 35,243 52,040 [¢] 52,/01+O
Goodenough 8pring, above geging station 1 0 1 0 0 0
Devils River, above Juno gaging station 2,733 0] 2,733 [} 0 0
Devils River, below gaging station near
Juno to I.B.C. gaging station 1,327 of 1,327 0 0 0
Devila River, sbove I.B.C. gaging etation L,060 o| 4,060 Y 0 0
Cieneges Creek, above gaging station 18 [ 18 0 0 0
Langtry to Del Rio, excluding sbove tributaries %98 [ 2,495 2,893 k2o 0 k20
Lengtry to Del Rio, total 39,720 | 2 h95 42,215 52,460 o | 52,460
Above Del Rio Station 82,497 39,015 121,512 218,558 [ 179,103 | 397,661
Las Vaces Arroyo, sbove gaging station 0 146 146 0 620 620
Sen Felipe Cresk, above gaging station 62 [¢] 62 1,059 0 1,059
Sycemore Creek, sbove gaging station 504 [ 52l 150 4] 150
Pinto Creek, sbove geglng station ’ 229 [} 229 100 0 100
Rio San Diego, mhove geging station 0 931 931 0| 18,600 18,600
las Moras Creek, ebove gaging statior 162 0 162 684 0 684
Rio San Rodrigo, above gaging station 0 586 586 0 6,400 6,400
Del Rio to Eagle Pass, excluding above tribduteries 527 581| 1,108 12,308 6, ,095 18,403
Del Rio to Eagle Pass, total 1,50k | 2,244 3,748 w301 | 31,735 | 46,016
Above Eegle Pass Station 8,001 | 41,259 |125,260 232,859 [ 210,818 | 443,677
Rio Escondido, above gaging station o| 1,130| 1,130 0 2,800 2,800
Arroyo Amole, total 0 182 182 0 0 0
Eagle Paas to El Jardin, excluding sbove tributaries 736 | 1,191 1,927 2,520 250 2,770
Eagle Pass to El Jardin, total 736 | 2,803| 3,539 2,520 3,050 5,570
Above El Jardin Dem Site 8k, 737 | 4h,062|128,759 235,379 | 213,868 | khg,2k7
Santa Isebella Arroyo, sbove river road 350 0 350 ] 0 0
F1 Jardin to Laredo, excluding Sente Isabelle 387 | 1,019| 1,k66 3,123 650 3,773
E1 Jardin to Laredc, total 737 | 1,019 1,816 3,123 650 3,773
Eagle Pass to Laredo, excluding sbove tributaries 1,123 2 ,270 3,393 5,643 900 6,543
Eagle Pase to Leredo, total 1,473 | 3,882] 5,355 5,643 | 3,700 9,343
Above Leredo Station 85, !r(h 45,141 |1130,615 238,502 (214,518 [ 45%,020
Dolores Creek, sbove gaging station 606 ‘0 606 0 4] ]
Rio Salsdn, above Don Martin Dem o|13,819] 13,819
Rio Salado, delow Don Martin Dam o| 7,709 7,709
Rio Saledo, ebove gaglng etation 0] 21,528| 21,528 0| 15,000 15,000
Laredo to Zapata, excluding above tributaries - o1 ok2| 1,433 3,344 1,210 1hy55’*
laredo to Zapate, including Dolares
and excluding Sslado 1,097 gkz| 2,039 3,344 | 1,210 L,554
Leredo to Zapata, total 1,097 | 22,70} 23,567 3,344 | 16,210 19,554
Above Zepata Station 86,571 | 67,611 |154,182 241,846 | 230,728 | 472,574
El Tigre Arroyo, sbove geglng station . 261 0 261 0 0 0
Rio Alamo, above gaging station . of| 1,675| 1,675 0| 10,300 10,300
Zapata to Rama,excluding ebove tributaries 7 315| 1,086 713 [s] 713
Zapata to Ramm, 1nclnding E1 Tigre
and excluding Alamo 1,032 315( 1,347 713 0 713
Zepate to Rama, total 1,032 1,990| 3,022 713 | 10,300 11,013
Above Rama Station 87,603 | 69,601 157,204 2h2,559 | 2h1,008 | 483,567
Rio San Juan, sbove geging station st Banta Rosalla 0| 12,013| 12,013 0 (200,070 | 200,070
Los Olmos Creek, above gaging station 535 ) 535 o [ 0
Rama to Rio Grande City, excluding sbove tributaries 143 8kt 990 4 0 ™
Rome to Rio Grande City, including Loe Olmos
and excluding San Juan 678 8u7| 1,525 ™ Q T4
Rema to Rio Grande City, total 678 | 12,860| 13,538 7% (200,070 | 200,24k
Above Rio Grands City Station 88,281 | 82,461 |170,7he 242,633 | 4h1,098 | 683,731
Rio Grande City to Hidalgo 553 430 983
Above Hidalgo Station 88,834 | 82,8011171,725
Hidalgo to Mercedes Bridge Station 15 15 30
Above Mercedes BEridge Station 88,819 | 82,906 [171,755
Mercedes Brldge to Matamoroa Station 11 22
Above Matamoros Station : 88,860 | 82,917 [171,777
Matemoros to Lower Brownsville Station 2 2 L
Rio Grande City to Lowsr Brownsville Station 581 458| 1,030 | $hes,2s8 | 5,000 430,258
Above Lower Brownsville Station 88,862 | 82,919]171,761 667,891 hh6 ,098 (1,113,089

¥ Cultivated acres, see heading on preceding page.
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AUTHENTICATED DISCHARGES AND RELATED RECORDS

In the four following pages there have been brought together references to all Water Bulletina in
which have been published authenticated discherge records or other records related thereto. These records
are assembled under subject headings. When used in conmection with these tabuletions the index on pages
96 to 100 inclusive, gives ready reference to all matter reported in the Water Bulletins.

The asuthenticated discharge table below coveras all of the yesrs or recora ror Sen Mercial and El Paso
gaging stations. TFor stations below El Pesc the table covers only the years of record within the two pe-
riods: 1900 to 1913 and 192k to 1939.

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. 75 W.S.P, 358 1900 - 13 | W. B.
1895 - 1923 (388, o8, 138, I8, 2 e Lk
478, 508, 528, 628 || Rio Conchos |1924 % 1932 |W. B. 6, 7*
. 1933 - 1939 |W. B. 5 thru 9
Sen Marcial [192% - 1930 ng ga;'?ig' 628, - n
2 4 1900 * 1913 (W. B. 7*
W.B. 1 thru 6% thru
1951, 1932% -1939 g e e (1924 93l|w. Bl 6e. 7x
. 1933 - 1939 |W. B. 3 thru 9
Below 8
Elephant 1938 . and 1939 |W. B. 9 _ . B.
e ’ Alemito Creek|1932 19@ W. B. 2 thru 9
1932 - 1936 |W. B. 2 thrn 6
Below
Ceballo Dam |1938 =and 1939 [W. B. 8, 9 Terlingua 1937% J; B. 7, 8%
Creek
_ W.B. 7; W.S.P. 358, 1 1 W. B.
1889 1923 | B L 2 938 end 1939 |W. B. 8, 9
Johnson Ranch| Apr. 1936 - 1939 |W. B. & thru 9

W.B. 6%; W.8.P.588,
E1 Paso 1924 - 1928%-1930 | 608, 628, 648, 668°, © | 1924 - 1928 [W. B. 5, 6
688, 703, 718

W. B. 6; W.S.P. 688
Boguill 192 - 1930 : L
1631 - 1936 |W. B. 1 thru 9 oquities 929 930 | 703, 728
1931 - Apr. 1936 |W. B. 1 thru 6
Below June W.B.8, 9
American Dam | 1938 - 1939 ’ Lozier Creek | 1932 - 1935 |W. B. 2 thru 6
1500 * 1913 |W. B. 7%, 9%
o remo e 1936 - gz |w.3B. 8, 9 d
8¢ 192k - 1927 |W. B. k%, 6
Cd. Juarez |Apr. 1958 - 1939 |W. B. 8, 9 Lengtry W. B. 6; W.S.P. 668
1928 - 1930 606, 703, 78 E
Taland Aug. 1938 - 1939 |W. B. 8, 9 1031 - 1959 | B. 1 omru o
W. B. 5, 6; W.S.P. 1900 - 1913 |W. B.
Tornillo 124 - 1930 | gip UeRd Tr03. 718 ? o T
Bridge W. B. 6; W.8.P. 588,
1931 - 1937 |W. B. 1 thru 7 Pocos River |192% - 1930 | 608, 628, 648, 668,
688, 703, 718
County Line |1938 and 1939 |W. B. 8, 9 1931 _ 19%9 |W. B. 1 thru 9
W.B. 6; W.S.P. 588 1924 - 1929 (W. B. 5, 6
1924 - 1930 | 608, 628, €48, 668, 2
Ft. Quitmen 688, 703, 718 Goodenough | Feb. W. B. 6; W.S.P. 688,
Springs 1929 - 1930 | 703, 718
1931 - 1939 ({W. B. 1 thru 9
1931 - 1939 |W. B. 1 thru 9
La Nutria June 1935 - 1939 |W. B. 5 thru 9 1900 - 1913 |W. B. T
1900 ¥ 1913 |w. B. 7 W. B. 6; W.S.P. 588,
— 192h - 1930 5ga, 628, 648, 668,
R . W. B. 3, k¥, 6; 688, 703, 718
Upper {192k - 1926%-1930 |3 Sha T Zog, o8 e
] 1 - W. B.
Preasidio 1097% and  1952%|W. B. o% Devils River | 1931 O32% B. 1, 2, 5%, 6
" 1933% - 1934 W. B. 3, 4, 5%, 6
1931 - . W. B. 1 thru 4*
931 - A9BF10 | s 9% - 1939 |W. B. 5 thru 9
W. S. P. - Water Supply Peper of the U. S. Geologlcsl Survey. | Station moved June, 1932.
W. B. - Weter Bulletins of this Commisaion. * Partly revised in Water Bulletin marked thus *.

e - The monthly totals for the year 1928 are slightly revised on page 16, Water Bulletin Wo. 6.
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AUTHENTICATED DISCHARGES AND RELATED 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
Clenegas Sept. .June 1924 - 1928 W. B. 5, 6
Croek 151 - 1935 | M Bethru6 -
Rio Alamo 1925 - 1930| W. B. 3, 6
*
1900 7 1913 [W. B. 7% 1931 - 1939| W. B. 1 thru 9
W. B. Lx, 6; W.5.P.
192k 588, .6C ’ 1900 ¥ 1913| W. B. 7*
Del Rio W.B. 6; W.8.P. 608 190 - 1929| w. B.
1925 - 1930 |628, 648, 668, 688: 92k 929 > 6
703, 718 Mar. W.B.6; W.S.P. 688,
Bama 1929 - 1930 703, 718
1931 - 1939 |W. B. 1 thru 9
1931 | W.B. 1,6
Partial Records 19327 W.B. 2, 3%, 6
June Mar. . 3 >
Arr . B.
Lﬂso%:caa 1935 1938 .3.61,8
1833 - 1939| W. B. 3 thru 9
Apr.1938-Dec.1939 |W. B. 8, 9
Oct. 1900 - 1913| W. B. 7
San Felipe Sept.
Creek 1951 - 1939 ¥ B-1thru 1924 - 1928| W. B. 5, 6
Rio Sen Juan
Sycemore MBY | B o b 6 1929 - 1930| W. B. 3, 6
Craek 1932 - 1935 1931, 1932% -1939| W. B. 1 thru 8%, 9
Nov. W.B. 6; W.S.P. 688,
- Los Olmos Mar.
sinto orest |22 1930 | 703, 718 [ o . 132 - lg36| W+ B-2 thru 6
L 931 - 1939 |W.B. lthru9 Rio Grande | 2924 -  1951| W. B. S5, 6
\Eo San Diego| Oct. 1932 - 1939 |W. B. 2 thru 9 City 193e% - 1939| W. B. 2 thru 8%, 9
Los Noren 1932 - 193w, B, 2 them 5%, 6 | V- Floodway | 1932 - 1939 B. 2,3, 5,8
Creek 1935 W.B.5, 6 S. Floodwsy | 1932 - 1939 W. B. 2, 3,5, 8
Rio Sen
1932 - 1939 (W. B. 2 thru 9 July W.B. 6; W.S.P. 668,
Rodrigo 1928 - 1930| 688, 703, 718
*
1500 1913 |W. B. 7* 1951 v. 35 1,6
¥ - . B.
1924 1926 |W. B. ¥, 6 Hidalgo Partial Records | y, B, 2 thru 6
Eegle Pass W.B. 6; W.8.P. 618, 932 - 1936
w27 - 1930 |¢e, 688, 703, 718
4 i ’ May Nov.
W.B.8,9
1931 - 1939 [W. B. 1 thru 9 1938 1939
Rio Escondido(1932 - 1939 |W. B. 2 thru 9 Rotamal & 1939 ¥. 3.9
* . B. Sept . Oct .
1500 1913 |W. B. 7% 1932 1932| ¥- B 2
192k - 1925%W. B. k*, 6
1926% W.B. k5% 6 lg;‘;tial_Rec(’i;‘g,G W.B. 5,6
Laredo 1927 - 1928 [W.B. b, 6 ﬁﬁzzﬁ Nov. Tec.| . g
1929 - 1930 (W. B. 3, 6 1937 1937 " 77 v
Sept. 1934* W. B. g* Partial Records | o 3 g 9
1 : s
1931 - 1939 |W. B. 1 thru 9 938 end 1939
Rancho Vi :
Dolores Creek|1932 - May 1936 |W. B. 2 thru 6 moﬁa?,a; #1935 - 1939| W.B. 5, 6, 8, 9
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 - 90k - 1926| 608, 628
1929 - 1930 |W. B. 3, 6 Mateamoros
Oct. 1926 - 1928| W. B. 5, 6
1931 - 1939 |W. B. 1 thru 9
1929 - 1930| W. B. 3, 6
Zapate 1932 - 1939 |W. B. 2 thru 9
1931 - 1939 W. B. 1 thru 9
EX Tigre Apr.
Creek 1932 - 1936 |+ B 2t 6 Tower i11e | 193% - 2939| W. B. b thru 9
W. B. - Water Bulletins of this Commiasion.

W.8.P. - Water Supply Papers of the U. S. Geologiczl Survey.
# Partly revised in Water Bulletins marked thus *. @ Retemal Canal is sometimes used as & floodway.
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AUTHENTICATED DISCHARGES AND RELATED RECORDS—continued

STORED WATER IN LARGE RESERVOIRS CHEMICAL ANALYSES, SALT CONTENT AND
OF THE RIO GRANDE BASIN ) ELECTRICAL CONDUCTANCE OF WATER SAMPLES
Records | pypfiched in Records | puplished In
Reservairs w.F:‘e'" Water Sampling Points .I'.he"‘ Water
Period Bulletins Period Bulletins
A1l Reservoirs 1908-1957 7 ON THE RIO GRANDE
ON THE UNITED STATES SIDE Sen Mercial Station 1924 o 1939] 1 thru 9
Below Caballo Dam 1939 9
E1 Vado 1935-1939 | 5,6,7,8,9 Leagburg Dam 1939 9
Elephant Butte 192k-1939 2 thru El Paso Station 192k to 1939| 1 thru 9
Ceballo 1938-1939 | 8,9 Febens, Texas 1929 to 1933| 1,2,3
Alemogordo 1937-1939 | 7,8,9 County Line Station 1938 8
McMillan and Avalon 192k-1939 2 thru 9 Port Quitman Station 1927 to 1939! 1 thru 9
Red Bluff 1936-1939 6,7,8,9 La Nutria Stetion 1936 to 1939| 6 thru 9
_ Upper Presidio Station 1931 te 1939( 1,5,6,7,8,9
ON THE MEXICAN SIDE Lover Presldic Station 1935 to 1939( 5,8,9
- - Boquillas Station 1930 1
Boquilla 1924-1939 | 2 thru 9 Lemgtry Station 1930 1
Centenaric & Sen Miguel 1934-1938 | 6,7,8 Eagle Pasa Station 1930 to 1939 1,8,9
Don Martin 1930-1939 2 thru 9 Kuevo Laredo, Tempe. 1932 to 1939] 2 thru 9
Roma Station 1930 to 1933| 1,2,3
Rio Grands City 1933 to 193%9| 3 thru 9
Hidalgo Bridge Stetion 1939 9
DIVERSIONS FROM THE RIO GRANDE Lower Brownsville Station | 1934 to 1939 4,5,6,7,9
Rv?.:vl:_ds Published In ON THE UNITED STATES SIDE
. N ithin ] =
Diversions Into The B“[’,'e'ﬁ' Alamito Creek Stetion 1935 to 1936| 5,6
Period ulletins Terlingua Creek Station 1935 5
Pecos River Station 1930 to 1939| 1,5,6,7,8,9
TO THE UNITED STATES Pecos River at
8 Shumle Bend, Texas 1932 2
Americen Canal at Springs on Rio Grende neer
El Peso, Toxes 1938 & 1939 | 8,9 Shumle Bend, Toxas 1932 2
El Pasgo Valley of Texas 1938 & 1939 | 8,9 Devila River Station 1930 to 1936 1,5,6
Maverick Irrigation Some Springs on Devils and
District Canal, Pecos Rivers and
Avove Pover Planb 1939 9 San Felipe Creek 1933 3
Maverick Irrigation Springe and Wells neer
Dletrict Cenal, El Jardin Dam Site,
Below Power Plant 1939 9 61 River Miles
Hidalgo, Camercn & Willacy Below Eagle Pass 1936 6
Countlies, Texas 1922-1939 78,9
ON THE MEXICAN SIDE
TO MEXiCO Rio Conchos near )
Acequiae Madre (Mexicen 0OJinaga, Chih, 1935 to 1939 5 thru 9
* Canel)near Juarez, Chih.| 1938 & 1939 | 8,9 Rio San Rodrigo Statlon 1935 to 1936( 5,6
Retemal Cenal 1939 9 Rio San Diego Station 1935 to 1936| 5,6
Rio Seledo Station 1935 to 1939| 5 thru 9
e Rio 8an Juan Station 1935 to 1939 5 thru 9
Various Springs in
SOURCES OF RIVER FLOW Reglon Wost of
| Pledres Negras, Cosh. 1933 3
B ] Records | Published In Springs end Wells near
Drainage Basin Areas The Water E) Jardin Dem Site, 5
Period Bulletins 61 River Miles Below
en Pledras Negras, Cosh. 1936 6
FEa.sin Sub-dlvieions
estride the Rio Grands | 1900 to 1939 6,7,8,9 -
Basin Sub-divisions on the SANITARY ASSAYS OF RIO GRANDE WATER SAMPLES.
United Statea aids 1900 to 1939 | €,7,8,9
Beain Sub-divisions on the Records Published In
Mexicen side 1900 to 1939 6,7,8,9 Sampling Points w1!:||'e'" Water
Period Bulletins
SILT SAMPLING 6F THE IilO GRANDE AND TRIBUTARIES El Paso, Texes & Vicinity 1935-1939 6,7,8,9
- - Fuevo laredo, Taups. 1932-1939 | 2 thru 9
Records | Published In
Sampling Points ‘lhe"' Water
Period Bulletins FLOOD OCCURRENCES ON THE RIO GRANDE
AND TRIBUT.
ON THE RIO GRANDE n U RA”EZ
- ecoras o
San Marcial, Few Mexico 1925-1939 | 2 thru 9 Measuring Points Within | Pubw;.j "
Elephent Butte Reservolr | 1916-1935 |7 s The Bulfetins
El Pago, Texas 19231932 1,2 Period
Fort @uitmen, Texas 1923-1932 1,2 -
Upper Presidio Station 192k-1926 | 1 Rio Grende at San Marcial 1828-1939 6,7,8,9
lower Presidio Statlon 1924.1926 1 El Paso, Texas 1828-1939 6,7,8,9
Boquillas, Texes 1928-1930 |1 Fort Quitman, Texas 1828-1933 | 8,9
Eagle Pass, Texas 193%-1939 k thru 9 Box Canyon, Texas 1828-1939 8,9
Laredo, Texas 1524-1931 1 Ven Horn Arroyo at Mouth ? -1938 8
Roama, Texss $1924-1939 | 1 thru 9 Rio Crande at La Nutria ? -19%9 | 8,9
Matamoros, Tamps. 1924-1926 1 at Upper Prestdio 1900-1939 8,9
Rio Conchos at Boguilla 1829-1939 2,8
MEXICAN TRIBUTARIES Rio Grandestlower Presidio) 1829-1939 | 2,8,9
Lozier Creek Station 1899-1939 | 2,5,%
Rio Alemo at Mier, Temps. 193% -1939 [ & thru 9 Rio Grande et Langtry 1899-1939 2,5,9
Rio Sen Juen et Pecos River near Comstock 1899-1939 2,5,9
Senta Rosalia, Temps. 1934 -1939 | 4 thra 9 Devils River mear Del Rio | 1830-1939 | 2,5,8,9

% Reviaed in Water Bulletin Fo. 9
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AUTHENTICATED DISCHARGES AND RELATED RECORDS —continued
EVAPORATION RECORDS
IN THE UNITED STATES IN MEXiCO
Records : Records :
h Published In iy Published In
Stations w{!:‘h'" Water Stations w;;’:“ Water
Perizd Bulletins Period Bulletins
ii.nt.a Faabl‘lg:m ub;ioolb X 1921;-13%3 g f,:: g::mveng;;, Chih, i\ggg-ig;g 67, 8¢& g
ew xlco ces . -
Elephant ZButte’Dm, New Mexico | 1924-1939 3,4,6,7,8 & 9| La Junta, (’:hﬂ\ 1936~1939 9
g:r:ndg, 1!:.:' Mexico 1929-1939 6,7,8 &9 g::riﬁo, Chihé - iggi-iggg g
ate Co. ge ar . Derve, oah . -
Amzh;ula D'.:;rkli‘aﬂev Mexico mh—_llggg 3,4,6,7,8 & g ;:rlestina,c(!z’;:h. gg;—ggg 6,7, 8 & g
rican X85 agoga, Coah. -
Yaleta, Tam; 1939 9| B Nogd: Coeh. 1935-1937 6&7
hea, Texas 1926-1939 3,%,6,7,8 & 9| Don Martin, Ruevo Leon 1927-1939 | 3,4 6, 7, 8 &9
Winterhaven, Texas 1931-1939 3,4,6,7,8 & 9| Cd. Anslmac, Fuevo Leon 1933-1939 6,7,8%&9
Dilley, Tax;s 1928-1939 3,4,6,7,8 & 9| Saltillo, Coah. 1923-1939 3, 4, ﬁ& g
Rio Grande Clty, Texas 1939 9 | Monterrey, Nuevo Leon 1924-1935 3 &
Weslaco, Texas 1932-1939|  3,4,6,7,8 & 9| Santa Rosalia, Tempe. 1924-1937 ‘687
Linaree, Nuevo Leon 1935-1938 6, 7&8
PRECIPITATION RECO‘RDS
Lacati Records :
Stations cation w{.:w'“" P“t&s:le:f In
Latitude | Longitude Elevation - Period Bulletins
ON THE UNITED STATES SIDE OF THE RiO GRANDE WATERSHED
American Dam near El Pago, Texas 31° U7 106° 32t 3,730 1938 end 1939 8&9
Toiend Statton, To Top | Ne D | e | tEn | YT
8 lant ation Xas L
County Line S{.;’cicn, Texas 31-: 23" 105: 59 3,550 1938 emd 1939 88&9
Fort Quitman, Texas 31° 06 | 1057 37T 3,450 1937 to 1939 7, 84&9
Candelaria, Texas 30° 08! ].010-° [ 2,850 1935 to 1939 6,7, 8&9
Merfa, Texas 30° 19¢ 1ol+° o1t k,670 1928 to 1939 6,7, 8&9
Crosson Ranch, Texas 30° 03t | 1037 b1e L,750 1933 to 1939 8&9
I, Z e | | et
[» lon xa8s 0
Big Bend State Park, Texas 29: 161 103° 18! 5:150 1936 to 1939 r 8&9
Bosos Hiver Station, Tozas T |l oh | T | mseanm | el
Camstock, Texes 29° k1t | 101° 110 1,525 1939 9
)
Devilas u’:ke, Texas 29° 34t [ 100° 59* 1,080 1939 9
Zepeta, Texas 26° 53¢ 99° 20t 270 1932 to 1939 6,7,8&9
ON THE MEXICAN SIDE OF THE RIO GRANDE WATERSHED
Cludad Juarez, Cbihushua 31: 4 106: 291 3,753 + 1903 to 1939 7,8&9
Ville Gonzalez, Chihushum 30° 37¢ 106. 31 3,875 £ 1903 to 1939 7, 8&9
San Iuis, Chilmahua 28° b6 | 106° 18 5,577 1928 to 1937 7
Rormiguers, Chiimanas o7 oov | 105 o oo |0 R mees
guero
Delicias, Ohihuahua 28° 111 | 1057 314 3,707 |+ 1933 to 1939 7,889
0linage, Chiluakua 29° 330 | 1ok* 26 2,625 1506 to 1930 9
Paleetina, Cosmiile 20 oav | 2007 o9 oe | R nesg
eatina, a
Pledras Nogras, Coshuila 28° k1v | 100° 31 ‘122 | % 1907 o 1937 7&%
Nueva Rosite, Coemila 28° 09' | 100° 53! 1,392 1925 to 1939 7,88&9
Fuevo Leredo, Tamaulipas 27° 30! 99° 30t 561 | ¥ 1909 to 1939 7, 8&9
La Mariposa, Coshuile 28° 0gr | 100° k5 3,615 1900 to 1938 7,889
Mazquiz, Coshmile 27° 53t | 101° 31! 1,654 1923 to 1939 7,8&9
e TR R | mBig | i
iC evo on 1e3
Monolova, Comhutla 26° 5kt | 101° 25! 1,923 1897 to 1939 7,889
Saltillo, Coshuila 25° 261 101: 00! ﬁ,zhé % 1900 to 1939 g &9
Ramos Ari: Coahull: ° 330 100 ! 1907 to I
Sanf,: catg:;m,omewsamon :; ﬁ' 100° Zg‘ 1:22635 135"7/ tg 1323 T "3
Monterrey, Nuevo Leon 25° hg' 100: 18¢ 1,222 1892 to 1939 7, 8&9
Higuerss, Fuevo Leon 25° 58t | .100° 01! 1,640 1906 to 1939 7,889
Villa do Sentiago, Muevo Leon 25° 261 | 100° o8+ LI | %1023 to 1939 7, 8&9
Cedereyta, Nuevo Leon 25: 35! 99: 591 1,182 | ¥ 190k to 1938 7, 8&9
Les Brramades, Nuevo Leon 25° 29¢ 997 31t 32 1926 to 1939 7, 8&9
Rayones, Nuevo Leon 25° 02! 100. 05t 1,968 1926 to 1939 7,8&9
Min;ugﬁlos‘,mm“;e Ieon g; 51? gga 22: 1,2;3 ¥ 190k to iggg 7, 88 g
ablete, 8VC on
Mendez, Temaulipas 25° o7 | 98° 35t 120 1939 9
Topo Chico, Nuevo Leon 25° Lot 100° 20* 1,6h0 1939 9
Los Remcnee, Kuevo Leon 25° yar 13 272 1939 9
Cienege de Flores, Nusvo Leon 25° 58t 100° 10° 1,765 1938 and 1939 9
El Cuchillo, Ruevo Lecn 25° 431 ° 16" 591 1938 and 1939 9
Gral. Bravo, Nuevo Ieon 25: hB: : 11: 304 1gog to 1938 7,8&9
Gorealed, Travo Loon o ok | e st | T | 1938 aa 193 5
San Pedro, Nuevo Leon 25° 24t 100° O7* 3,281 1939 ]
Cuesta de los Fierros, Nuevo Leon 25° 321 100° k2t 6,890 1939 9
Zaregoza, Nuevo Leon 23° 581 99% 48t k,921 19; 8
Cempamento Comales, Temaulipas 26° 14t 98° sS4 250 1938 and. 1939 9
Villagran, Temaulipas 24° 291 99° 29t 1,263 I 9
Santa Rosella, Temeulipas 26° 09! 99° o' 260 | $ 192k to 1938 7&9
Matemoros, Tamaulipas 25° 53¢ 97° 310 33 1913 to 1938 7&8

% Revised in Water Bulletin No. 9.
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INDEX

By means of the followlng index end the four preceding psges of tables, reference may be readily

had to all Water Bulletins published by this Commission end to the data contalned in them. The reference

numbers below refer first to the Water Bulletin number and second to the pege mumber in thet bulletin.

A

Accretlons to river chamnel in dry weather ....siececcescnsorsrssctessssrosssssssvcssacennss
Acequia Medre (canal), diversioms into, aress irrigated, precipitation, duty of water .
Alemito Creek Station, AIBCHAYrEE BE «eesvererereransrasessasassrorossssasssssororasnasnonse
Alamp, (see Rio Alamo in this index)

Alamogordo Dem, New Mexico, evaporation &L ..ciccecsissssncnisncinasercssasnancanssssnssnes

Alamogordo Reservoir, stored water in, normal capacity of scvieceiecssessnsvassscnscnnsaaaa
Alkali, Alkelinity, pH, (see Chemical enalyses of water samples in this 1ndex)
Allends, Nuevo leon, precipitation at .....ociiiiiisnsncirincinacanse seeaan P T TN

American Canal, diverslons Into .....sieeesiicuaratinsionsnannctcasnsacsonscansiosasasaans
American Dam (gee Below Americen Dam Station in this index)

Precipitation at, G, 95 - 9, 77; Evaporation at .......... P
Anatuec, Wuevo Leon, precipitation at, 9, 95 - 9, 81; Evaporation at .....
Analyses of Water Samples, Chemical, 9, 94; Bacmiological, 9, 9k; s11t

D18801ved OXFEON +veevesrsrevsvorsocsoncansnrsoavsacans
Annual discherges (see each gaging station) (see graph in Sources of river flow) .
Areas irrigated in the Ric Grande Basin, see each gaging station, 8, a teble of ..
Areas of watersheds or drainege baesins, see each gaging station, 1 through 8, a table of
Authenticated DIScharge ReCOTAB .oseeserceacsnaesorecosatsrsossssecsssessanrasessosesssaves
Avalon end McMillan Reservoirs, stored water in, normal capacity of ceecvessesssvercecesons
Average discharges, monthly end yearly (see each gaging station in this index)

(Bee graph in Sources of IAVEr LLOW) toeeiesersscaonccscncrrsnstansssssasasrssosssnnan ..
Average precipitation, evaporation, ealt ‘burden ,» ete. (see that subJect in this indsx)
Averege unused run-off of drainage basin sub-divisions (see Sources of river flow

in this index) )

Average watershed yleld of drainage basin sub-dtyiaions (see Sources of river flow
in this index)

Bacteria in samplea of river flow . cene P
Balmorhea, Texes, evaporation at ...... .
Below Ambricen Dam station, discharge at .....e.ccaes

Big Bend State Park -~ Green Gulch, precipitatlon at .... . casiaeess
Boquilla Reservoir, stored weter in, normal capacity of ..... .
Boquillas Station, discharge at, 9, 92; suspended 8ilt &t ...suveeecen. sessesessssnes

Summation curve of flow &b .i.sevieccirertoriirioreiaratitatassestisrtisrrirrertncnanes
Boron in water samples (see Chemical analyses in this index
Box Canyon, £10oods at, 8ince 1828 t.veeiiiiritiirrverisasncoarsnrecssesaosassrsvionnsnnans
Brownsville Station, Lower (See Lower Brownsville Station in this index)

C

Caballo Dem, G18Charge DELloW ...euvsvessscerasssanocasnsnncsasasssoosstasssnsssssnssssasass

Caballo Reservoir, stored water in, normal capacity of . .

Cadsreyte, Nuevo Leon, precipitation at «.eeeeessssssnns .

Calcium in water samples (see Chemlcal analyses in this index)

Cemeron, Hidalgo and Willacy Counties, diversions in, average rainfall in the Valley,
averege duty of water in the Valley, 9, 9% - 9, 59; ares irrigated iu the Valley .......

Campaménto Comales, Temps., precipitation at ..... .

Candelaria, Texas, precipitatian 8t ciiiennne

Chemical analyses of water samples ...
Chihushva, Chih., precipitation at ..........
Chlaride {see Chemical analyses in this index)
Clenegas Creek Station, d18ChATEE L «.essuvveisssorsessacsarsosresssssssessssssessasaies
Clenega de Flores, N. L., precipitation at ...
Coshuila, Mexico, water analyses of springs in .....
Comstock, Texas, precipitation &b «.vviereececsirisriiiececiensinnenitesecasssnasiossanaans
Conchos, Rio (see Rio Conchos in this index)

Consumption of water by irrigation in the Rioc Grande Basgin ...eseiecesssosscocoscrvsasssoses
County Line Station, discharge at, 9, 92 - 9, 1k; precipitation at .
Crosson Rench, precipltation 8t .eieveescireecniaroreieneosiessanas
Cuesta de los Flerros, N. L., precipitation at ..ecvvvvaiancsss teeesenane L R

8,
9% -9,
92 -9,
95 -9,
9% - 9,
9% -9,
ok -9,
9
9% -9,
9
9,
%2 -9,
9s
9,
9,
o4 -9,
5,
2
9;
9 - 9
92 -9,
9% -9,
ok -9,
%
5,
9s
92 -9,
gk -9,
9 -9,
9,
% -9,
9% -9,
95 -9,
9,
95 -9,
9,
95 -9,
95
95 -9,
95
95 -9,
9
9% -9,
9% -9,
95 -9,
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INDEX —continued

D

Daily diecharge (mee each gaging stetlon in this index)
Dama (mee Repervoira in this index)
Deep spring flow, estimated on entire watershed below Fort Quitman on the Rio Grande
2nd below Red BIuff Dam on the PeCOS «ic.ouscainssssonsnsssasssnanssossss 6, 64 - 7, 53
Delicias, Chih., preclpitebion at ........ P YN
Del Rio Station, discharge at, 9, 93 - 9, 26 duration curve of flow at ..
sunmation curve of flow at ...cieeivinicnnanainaas seen .

Devilas Lake, Texas, precipitatlon @b ..c.avsvsveiiiciasacsniiensseriiiiiisieicrnasinianas

Devils River Station, discharge at, 9, 93 - 9, 25; water sample analyses, 9, ok; floods :Lm
frequency, magnitude and duration of flows and of droughts for the pest 100 years ......
duration curve of flow at, 5, 63; summation curve of flow &b «ceevcvesnnann fiedianaa ..

Dilley, Texes, evaporation &b sciicisiaisrsnnsoranstesssssncens sraas
Dischsrge Records, (see each gaging atation) Teble of Authenticated discharge record.s .
Dissolved Oxygen in river flow
Dissalved Solids (see Salt burden) 9, 9h (see Chemical enalyses)
Diversions of water from Rio Grande, & table of «iiveceracssenss
Dolares Cresk Station, discharge &b .....vivvivacnssssseroresanans
Don Martin, N. L., evaporation at, 9, 95 - 9, 89; precipitation at .
Don Martin Reservolr, stored water In, normal capacity of ..cceviniirinnnniiaianiiaananaaas
Drainage basins, aress of (see each gaging station in previous Weter Bu_'l.letine) & table of.
Droughts, frequency - magnitude - duration graph for Devils River ...........cu..
Dry Weather losses snd Gains in River Channel, a table end graph ..
Dryden, Texas, precipitation et .c..cacaciianiian
Duration Curves, for Rio Grande and tributariee L .
Duration - freguency - magnitude grephs of flows and droughte on Devils River . .
Duty of Water, (sse Irrigated Avee, teble) .uveiiiieiesrersisaerasorsrorirsrrincsesnanonanes

E

Esgle Pass Station, diacherge at, 9, 93 - 9, 32; suspended 8ilt at ......sivnevninnnraaeans
sumation curve of flow at, 5, 60 - 7, 57; duration curve of flow at ...i.
El Cuchillo, N. L., precipitation &t (cccievceriniioieinninnsansssnnnnens
El Mulato, Chih., precipitation at ....
El Nogal, Coah., evaporation &b «.ciiiicesseeiaiciscisroscisnness
E1 Paso, sewege outfell at, 9, 92 - 9, 45; bacterla 1n Tiver Bt t..uvverrsvscaiacns
diasolved oxygen in river flow at, 9, 9% - 9, 73; diversionms in Valley at ......
El Paso Station, disckharge at, 9, 92 - 9, 10; flooda st, 9, 94; suspended silt at ... “ee
water sample analyses at, 9, 9% - 9, 67; summation curve of flow &b vevereerisasovesions
El Tigre Creek Station, discharge &b ce.iiiivieiiiossaiinsorecnnsssnnnss
El Vado Reservolr, stored water in, normal capacity of
Electrical conductance of water eampleos ....scciccisssscesssssescovsssnnasnasas
Elephant Butte Dam, New Mexico, discharge below, 9, 92 -.9, 8; eveporation at ....... .
Elephant Butte Repervoir, stored water in, normal capaeity of, 9, 94 - 9, 4E; silt 1n .....
Escondido, Rio (see Rio Escondido Station’ in this index)
Evaporation in the Rlo Grande Basin, records of, §, 95; mAp SBhOWwing .......cceiiuvunnaincas
and tranapiration losses on the waterEhed «.....uicisricascaniccrcnnsnnsan

F

Flood Peaks, 9, 9l; rates of travel of, 2, 43 - 6, 82; flattening of «.esveinieatironaasnes
nagnitude and frequency of, 6, 79 - 8, 71 - 9, 9h (see sach geging station)
Floodway, recards of flow in .e..icecniiauarnaasnss
Flow, magnitude - frequency - duration graph . .
Fort Bliss, Texas, precipitation st .....c..iiiiiiiiiiiiiniiinnennss cenbee
Fort Quitmsn Station, discharge at, 9, 92 - 9, 15; precipitation at .
suspendsd silt at, 9, 94; water sample analyBes .....cieseesvoeras
sumation curve of flow at, 5, 60; duration curve of flow at .....
Frequency of pest floods (sée "Flood Peaks® in thia indsx)
Frequency, magnitude andduration of flows and of droughts in the Devils River
for the past I00 FOATH .ursusieetestsnaa-saaseanascsrasssnssonssncsanssssansacsesaassann

G
Gaging Stetions, list of (see table of Authenticated Diacharge Records) ...eececensen.as P
Gains and losses to river chanmel in dry weather, a teble and graph .....eovvess
Goodenough Spring Station, diacharge at, 9, 93 -9, 234» water sample analysae .
summation curve of Flow &b ...eiiiiriiniiveiiiiiiiisciianas
Gral Bravo, N. L., precipitation at

Hidalgo, Cameron, and Willscy Counties, diversions in, area irrigsted in Valley,
average rainfall In the Valley, average duty of water in the Velley ....

Hidalgo Stetion, discharge at, 9, 93 - 9, 41; analyses of water samples et

Higueras, N. L., precipitetion at ..... creseeseacsnainaan etssssesenenansses

Bormiguero, Chih., precipitation at . .

Hydrologic conditions, gemersal ........

Tdland station, discharge at, 9, 92 - 9, 13; precipitation at ..
Isohyetal lines, Rio Grande Baein, map ShoWINg ciiacassnnvsans
Isothymal iines, Ric Greande Basin, map Showin® .....ccsiiisnensincssnnnnns

9,

95
95

9,
95

95

97

52 - 9, 53
95 ~ 9, 80
5, 61

60 -7, 57
95 -9, 719
ok -9, 75
9, 50

59 -1, 51
95 -9, 88
9, 92

Sk -9, 73
9, 94

9, 9k

9, 93

95 -9, 81
Sk - 9, 46
9, 90

9, 50

8, 48

9% -9, 79
5, 61

9, 50

9, 90

9)"‘ = 9: 62
5, 61

95 -9, 84
95 -9, 80
9, 95

9k - 9, Th
9% -9, 56
9, 9%

5, 59

9, 93

ok - 5, 1§
g% -9, 70
95 - 9, 88
9% -9, L6
5, 58

9, 48

k5 - 6, 93
93 -9, 4
9, 50

95 -9, 11
95 -9, 177
gk - 9, 67
5, 61

9, 50

9, 92

8, 18

9, ok

5, 59

95 -9, 87

9,
51 -9,
9% -9,
Sy

59
71
82

80
52

58
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INDEX —continued

J
Jobhnson Ranch Station, discharge at, 9, 92 - 9, 21; precipitation ab .ivvvererrsncessonnias
Jorneda, N. M., evaporation at ........... fieresrens reraeae

Jusarez, Cd., Chih., precipitation at .
Juarez, Cd. Station, dlscharge &t ...

La Junta, Chih., evaparation &t ......
La Mariposa, Cosh., precipitation at .
La Nutrie Station, discharge et, 9, 92 - 9, 16; floods at .
La Tebleta, N. L., precipitation at ...covuueiiiviinias P
Lago Toronto {see Boguilla Reservoir in this indax)
Langtry Ststion, discharge at, 9, 92 - 9, 22; floods at, 9, 94; summation curves of flow et
Duration curve of flow at .......c.cives seeaensenees Ceeedresiaasaereareaesrananas .
Laredo Statiom, discharge at, 9, 93 - 9, 34; auspended silt at . sesiens
Duration of flow at, 5, 62; summation curves of flow 8t ....... areriresaas Ceernenna “reee
Laredo, Nuevo (see Nuevo Laredo in this index)
Las Cruces, Chih., evaporation at .......
Las Enramadss, N. L., precipitation at .
Las Morse Creek Station, discharge at ..
Las Vacas Arroyo Station, discharge at .
Linares, N. L., evaporation at .........
Los Olmos Creek Station, discharge at ..
Loa Ramones, N. L., preciplitation at .........hiinniiaias . .
Losses and Gaine to River Channel, in dry weather, a table a.nd graph reresraaien
Lower Brownsville Station, diacharge at, 9, 93 - 9, bb; vater semple emalysee .
Lower Presidio Station, discharge at, 9, 92'- 9, 18; floods at ...
Suspended. s1lt at, 9, 94; water sample analysSes, «.esveveovsses
Duration curve of flow at, 5, 61; summation curve of flow at .. cee
Lozler Creek Station, discharge at, 9, 92; floods a8t ..ccaveieiirinciiniiciinnias

M

Magnesium in water samples (see chemicel mnalyses in this index)
Mep Ric Grande Besin, .
Sub-divisions of Rio Grande Basin ....... 2, 2 -3, 2-4 2-5 3_-6 3-7, 3-
Showing averege annual evaporation in the Rlo Grande Besin .....
Showing aversge amnmual precipitation in the Rio Grande Basin .....ceevoversvessne
Showing average annual run-off end watershed yield of beasin sub-divisions 6, 63 - 7, 52 -
Marfa, Texas, precipitation at .........cc0000s et reteatieeceatsesadna et eseirrnn
Matamoros Station, discharge at, 9, 93 - 9, 1&3, suspended pilt at

Precipitation at, 9, 95; sumation curve of flow at ......vvineniiannnannas PN
Maverlck Canal Station, discharge at, area irrigsted, rainfall on the irrigated. area,
duty of water .......ciiiiiniiiiiiiiiiiiieinnees eerarnanss Cesesrasaans veaanan Cevensnaacan

Maverick County Wells, water asample amlysee shrressnaraans [
McMillan and Avelon Reservoirs, stored water in, normal capaaity cf .
Mendez, Tempa., precipitation at .ovuvevenansn Sreeenerersunrcaancarnns
Mercedes Bridge Stetion, discharge at, 9, 93 - 9, L2; gage helyats “at .
Mileages along the Rio Grande (see each gaging station)

Milligrem equivalents (see chemicsl analydes in this index)

Monclova, Cosh., precipitation at ....
Montemorelos, N. L., precipitation at ... PRI
Monterrey, N. L., evaporation at, 9, 95 - 9, 89, precipitation at ... B
Monthly normsl dischargea {see each ge.ging station) 9, 92; graphs of e hesans
Muzquiz, Coah., precipitation at .............. bedenaaen Caersenaassaes beseeesassunasanrrenn

N
Normel discharges (see everage discharges in this index)
North Floodway - flow in
Kueva Rosita, Cosh., precipitation at .........
Nuevo Laredo, Temps., bacteria in river flow At, chemical enalyses of river at

Discharge at (see Laredo Station); precipitation &t voveeersevresaresss cissenssesann

o

Occurrence of floods, magnitude and frequency of (see "Flood Peaks™ in this index)

0)insga, Chih., precipltation at ......vvvvicnis Ceteractsarecsseracnsarrnsannaaae PR

Oxygen, dis80lved In YIver lOW c.uvievitosiaasssoonastasassnnnsssrsoatasasansarsossnasasans
P

Palestina, Coeh., evaporation at, 9, 95 - 9, 89; precipitation at ........c... Crseseenes

Pecos River Station, discharge at, 9, 92 - 9, 23; floods at «..uvecenne .

Duration curve of flow at, 5, 63; sumation curves of £low &t .......

Water semple analyses, 9, 94 - 9, 68; precipitation &b .eveieessasecivonarss
Piedras Negras, Cosh., discharge at (see Eagle Pass Station); precipitation at
Pinto Creek Station, discharge &t .....iccevvevenss Chetarseecatresetanetnatanes
Precipitation, average, Rio Grande Basin, map showlng .ccsiovsacirvrcaasnessaans

On irrigasted areas (see diversioms in this index)

Records on United States and on Mexican sidss of Rio Grande Basin ...ivecscesacasssoaess

As related to total basin run-off and consumptlon .iiieessvessnsnriastiaessstanasnsenens

Q

Quality of water (see selt burden along the Rio Grande) 9, 9k - 9, 72 (see silt) ...
(see water sesmple analymes) 9, 9% (see bacteria in samples of river flow) «....seeeeasss
(see electrical conductance of water semples) 9, 9% (see dissolved oxygen in river flow)

5y

9,
9,

9,

9,

60

9
95

93

51
95

95
94
95
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INDEX'—continued

R

Rainfall (see precipitation in this Index)
Rancho VieJ)o Floodwey, flow in ....... Gedesasiiaiann eesesanes tesseenvres Cieesseseraanaaas
Remos Arizpe, Cogh., precipitation at
Rayones, N. L., precipitation at ......... .
Records, suthenticated discharge, 9, 92; precipitation, 9, 95; evaporatian
Chemical analyses of water samples, 9, 94; salt burdén along the Rio Grande .
Dissolved oxygen, 9, 94; electrical conductancs, 9, 9k; suspended 811t .oveve.ss
Floods, 9, 9% - 9, 75; rates of £Lood TIraVEl s.veeivsseroesnresrsnsrionssssissone
Water stored in reservoirs, 9, oh - 9, 46; losses and gains in river chamel .....
Diversions from Rio Grande, 9, 9% - 9, 55; duty of water ..... esreeesanenenass
Red Bluff Reservoir, stored water in, normal capa.city (S S
Reservoirs, atored water in ...
Retamel Canal, diversions into
Rio Alsmo Station, digcharge at, vy, 93 - 9, 375 susper.d.ed. 8ilt at ...
Duration curve of flow at, 5, 63; summation curve of flow at .

Rio Conchos, discharge of, 9, 92 - 9, 145; water sample enalyses ...... .
Floods in, 9, oli; d.uration curve of flow of, 5, 63; summation curve of flov Qf . PN
Rio Escondldo Station, discharge et ....coicaiiiiiiiniainannas besiinescasasenvenatinnens e

Rio Grande, discherges (aee in thie index each ga.ging station, Sources of River Flow,
Authenticated Discharge Records)

Dry Weather Losses and Gains to River Channel, e table and graph . csavesssrecsensons

Beain sreas (Soe Watershod Areas) +....veessesciosncsascscessanesss .

Urnused run-off, total watershed yield, 9, 9& - 9 » 52 aalt bm-den . .
Rio Grande City, evaporation - aiessessressinsaranne

Rio Grande City Station, discharge at, 9, 93 - 9, MO water ssmple analyses ......
Sumuation curve of flow at, 5, 60; Duration curve of flow &t ,......
Rio Selado Station, discharge at, 9, 93 - 9, 35; water sample analyses ..
Duration curve of flow at, 5, 63; sumation curves of flow &b v.evses.s
Rio Sen Diego Station, disaharge at ...... P N eescssennsievesrans

Rio Sen Juan Stetion, discherge at, 9, 93 - 9, 39; suapend.ed gilt ab ........ cos
Weter sample anAlySesS .oicescecssvocccsronsassrrsssanns trssesresrraes
Summation curves of flow at, 5, 59 - 7, 57 H duration curve of flow at’ . .
Rio San Rodrigo Station, discharge 8t sisenscenacaisens seeasisistsavasssaciannraanas [P
River mileages {see each gaging station in this 1nd.ex)
Riverside heading, bacteria In river &t «.icicesvesenesssnsaiansanicans sasrscsisaniannrs
Roma Stetion, dtscharge at, 9, 93 ~ 9, 38 suspend.eﬁ. silt at, ..... PN .
Duration curve of flow at 5, 62; summation curves of flow ab ....c....enuas decsessrien
S

Salado, Rlo (see Rio Salado Station in thie index)

Saltillo, Coah., evaporation at, 9, 95 -~ 9, 89; precipitetion at ........... Wessiesnssesaan
Salts (salt burden) (see water sample analyses) ....

San Bueneventurs, Chih., evaporation &t ....cc.uisvireeensiicans

San Diego, Rio (@ee Rio San Diego Station in thie index)

San Fellpe Creek Station, discharge at ........... cevsnnan thvecennanan tesavenaas tevicinanns
Sen Juen {@see Rio San Juan Station in this index)

San Luie, Chih., precipitation at .............. tesssecrsasecacitscesnnas crsasesveces
San Marcial Station, discharge at, 9, 92 - 9, T; xmter sample enalyses ..........

Suspended gilt at, 9, 9% - 9, 61; summation curve of flow et, 5, 60; floods at .
San Miguel and Centenario Reservoirs, stored water in, normal capacity of

San Pedro, N. L., precipitation at ...c.ieieenirreiecoriacinsnenan ceasrnae

San Rodrigo, Ric (see Rio Sen Rodrigo Station in this :mdex)

Senta Caterina, N. L., precipitatlon at .cuiiieriisiceiiieccisierasasecansciosesincnnnsenons
Santa Fe, New Mexico, evaporation aft ...ciiiviciiiniininineians .

Santa Rogalla, Temps., evaporation at, 9, 95; precipitation at ..
Santiago, Villa de, N. L., precipitastion at ......ecvvcniaiinians, .
Second Feet, datly, monthly, and ennual averages (see each gaging station in this fmﬂ.ex')
Sewage Outfall, El Paso, Texas, discharge of
51i1t, su.spendad. ...... creseans Picsssensensasanna . .
Shum.la Bend, Springs near, water sample analyaes .......
Sodium (see chemical anslyses in thig index)

Sodium in water samples (see chemical analyses in this index)
Sources of Rio Grande flow, meps, diagrems, etc. ...eeevevesens
South Floodway, F1oW in sevveesnenreras teesnennane
Springs, chemical enalyses of water samples from ..... . .
Springs, deep springs in the Rio Grande Basin, estimated. yield of 6, 611 T 53 - B 52
State College, New Mexico, evaporation &t ....... eesreenas svestievecsscransnens
Stored water, in large reservoirs, 5, 94 - 9, 46; in all large reservoirs
Sumation curves of river and tributary flowB ...eeceecennss

Sycemore Creek Station, discharge at, 9, 93; floods In ....

cetessssssesessessrenarannns

9,
95
9,
9s
9'
9’
9

9,
9,

9,

9%
9,
9

5,
5,

99

93 ~ 9, 46
95 -9, 81
95 -9, 83
9, 95

9, 9%

9, 9k

i3 - 6, 82
, 48

ok -9, 55
ok - 9, 46
ok - 9, k6
ok -9, 60
ok -9, 63
5, 59

ok - 9, 68
59 - 7, 57
95 -9, 33
8, 48

9, 90

9k -9, 72
9 -9, 88
9k - 9, 69
5’ 62

ok - 9, 68
59 - 7. 57
93 -9, 30
9k -9, 65
gk - 9, 69
5, 63

93 -9, 31
9% -9, 13
ok - 9, 6k
60 -7, 57
95 -9, 81
9, 9%

95 -9, 8
93 -9, 28
9, 95

94 - 9, 66
9k -9, 7
» 94

95 -9, 8
95 -9, 8
s 95

95 -9, 87
95 -9, 82
gk -9, ¥5
9, 94

9, 9k

ok - 9. 52
9, 93

9, 9%

48 -9, 53
9 -9, 88
9, 9%
59-- 7, 57
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INDEX —continued
T
Terlingua Creek Station, diecharge at, 9, 92 - 9, 20; weter sample analyses . rees
Terlingua, Texas, preclpitation at ......... eree cecessessstinsesesannas
Topo Chico, K. L., precipltation at ... . can
Tornillo Bridge Station, diacharge at chraaans . sae

Transpirstion and evaporation losses.on Ric Grande uatershea aeeesiecssseansaseescenacsosna
Tributeries, meesured (see each geging station in this index)

U

Ummesesured incremente and decrements, of 88lt DUrden .evsescsccerirrscocirasareisrssssocnns
Of river flow (see Sources of RIVEr FLOW) coceiesvasencs .
Upper Presidio Station, discharge at, 9, 92 - §, 17; water sample analyses at .....ecceess.
Floods at, 9, o - 9, 17; suspended silt at, 9, 94; duration curve of flow at ..........

Summation curves of flow at ...ievsvesens PR .
Val Verde County Wells, water analysee ....... ceseriesesneanse sesasesacacsena cesaraas aceassa .
Van Born Arroyo, £1oo@ oW .cisasssasaonsss e “ee

Villa de Sentiago, N. L., precipitation at ...ccevviiennnnuaan
Villa Gonzalez, Chih., precipitation &t ..ovesvesniianevennesne
Villagran, Temps., precipitation at ....oce0eanne. teettnenaaas

w

Water duty (see Irrigated Areas in this index)
Water received on and disbursed from the wabershed .u.evecieeisscresvecnnessasrssrcoscesnans
Water sample analyses (886 table} .vsvvssnsvessenriocaaas . ..
Watershed, sub~divisions, yield of, 9, 54; map showing ..

Evaparation end transpiration losses on +.ccevecsciass
Wells, chemical analyses of water from ......
Weelaco, Texas, evaporation &t .cssesssissscaas sasasisaasasuassensasaaasractessissaaaans ess
Willacy, Hidalgo and Cameron Counties, diversions in, areams Irrigated in the Valley,

average rainfall in the Valley, average duty of water in the VAIleY scevsvvicicarrencnes
Winterhaven, Texas, evaporablion 8t ...usecesirsssiassoassoarensesssarssscssssscsnsssscaanns

Ysleta, Texas, bacteria in water semples near, 9, 9% - 9, 73; dissolved oxygen in river near

Evaporation 8t s.evsneiessscicassscisnsssnnans deresensraannan dhevaseressranan bresesienea
Z

Zapata Station, diacherge at, 9, 93 - 9, 36; precipitation at .....c.ceuns dierbrasneasaien

Zaragoza, Chih., dissolved oxygen in river mear, 9, 9% - 9, 73; bacteria in water samples .

Zaregoza, Cosh., evaporation at ...

Z2aregoze; N. 1., precipitation at ........ L

sesas “rsersne

9,
9,
9,
9,

9,

9,
95 - 9:
95 - 9,
9)
9!
9}
8 -9,
9% - 9,
5,
€0 - 7,
9.‘
95
B -9,
9% -9,
95 -9,
9)
9)
9k -9,
9,
9,
95 -9,
9" - 9:
9% -9,
ok -9,
9 -9,
95 -9,
9‘* = 9,
95 -9,
97

9

89
95




