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FOREWORD

This compllation of stream discharges and related data 1s the sixteenth unified
publication relative to the cooperative determination of the flow of the international
portion of the Rio Grande. The flrst such publication was Water Bulletin No. 1, cover-
ing the year 1931. These data are published jointly by the Unlted States and Mexican
Sectlons of the Internmational Boundary and Water Commission and represent the results of
stream flow measurements and related data from the Rlo Grande and important tributaries
near their confluence, from Sen Marcial, New Mexico, whlch is at the head of Elephant
Butte Reservoir, to the Gulf of Mexico, for the year 1946 as well as adjustments to and
authentications of hydrographic records.

International stream gaging was begun in 1889 with the operation of the station at
El Paso, Texas. A number of stations on the Lower Rio Grande and tributeries .below El1
Paso were established in 1900 and operated until 191%. From 191k to 1923, all such work
was suspended except for a few months in 1919 and 1920. In 1923 the work was resumed and
carried on independently by the two countries until 1931, when the present cooperative
work began.

The duties and functions of the United States Sectlion ' of the International Weter
Comnission were {ransferred to the United States Section of the International Boundary
Commission by Act of June 30, 1932. On January 1, 1932, the Mexican Section of the In-
ternational Boundary Commission simllarly took over the dutles of the Mexican Section of
the International Water Commission. On January 1, 1935, an Internatlonal Water Commis-

" sioner for Mexico was again appointed and, though separated, the two Commissiona func-

tioned as one. In January 1941,the two Mexican Cormissions were again combined into one.
Under the terms of the treaty of February 3, 194k,the name of the Commission was changed
to International Boundary and Water Commission, United States and Mexico.

This cooperative arrangement for obtalning hydrologic data 1s the result of the
concurrence and agreement by both sections of the International Commission that a coor-
dinated result should be insured and that an accurate and complete hydrographic record
of international flow is necessary. .

Of stream gaging stations on the Rio Grande, those at Juarez, *Eagle Pass, Laredo,
Roma, Las Palmas, and Matamoros were operated in 1946 by the Mexican Section of the Com-
mission, the others by the United States Section. ZEach section operated the gaging sta-
tions on tributaries entering the Rio Grande from its own country, or on floodways or
diversions within ite borders. ) \

) Of the 335,500 square mlles of total area within the outer rim of the Rio Grende
Basin, about 48.8% yield no run-off to the Rio Grande, leaving 171,887 square miles of
productive watershed. Appyoximately 2,870,000 acre feet per year is the average virgin
yield of the upper 61,600 .square milees of watershed above Fort Quitman and Girvin (on
the Pecos) where approximately 1,140,000 acres are irrigated and 3,574,000 acre feet of
regervoir capacity regulates the flow. Above the regulating reservoirs on the Rlo Con-
chos, Rio Salado end Rio San Juen, with an aggregate capacity of 4,110,000 acre feet,
the watershed of 33,600 square miles has a virgin yield of about 3,630,000 acre feet per
year which irrigates 503,000 acres of land. About 2,562,000 acre feet per year is the
average virgin yield of the remaining lower 76,700 square miles of watershed in both
countries where 861,000 acres are irrigated and only 290,000 acre feet of reservoir ca-

" pacity regulates the flow. From the Rio Grande about 3,600,000 acre feet per year,

average, escapes to the Gulf of Mexico.-

A factual picture of Rio Grande hydrology along the international boundary, the va-
rious importent aspects of the quantity, quality, sources and disposition of ite water,
and the uses thereof, is more easlly gained from the masa of essential detailed data in
the Water Bulletins if the reader will look to the generallzations of the data which ap-
pear at the lower side and right hand slde of the tabulations and also ‘to the maps and
graphs.

For finding all of the data for a particular stream measuring station or & particu-
lar subject, etc. please refer to the index to all Water Bulletins in Water Bulletin
No. 1k. :
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FOREWORD

General Hydrologic Conditions for 1946

Along and Adjacent to The International Portion of the Rio Grande

In the Rio Grande Basin temperatures were above normal, more soc on the United
States than on the Mexican side. B

Evaporation was above normal on the Unlted States side and about normal on the
Mexican side.

Rainfall on both sides of the basin was in general below normal except in the re-
glion on both sides below Del Rio and down to Laredo. The rainfall deflciency was gener-
ally greater on the north then on the south side of the basin. Below Rio Grande City
the rainfall was a little above normal.

The average monthly amounts of water in storage in 1946 were about 71% of normel on
the United States side and about 102% of normal on the Mexican side.

In volume, the yearly flow of the Rio Grande was very much below normel, varying
from sbout 29% of normal at San Marcial, New Mexico to about 82% at Laredo, Texas.

The total flow of measured tributaries on each side of the Rio Grande was less than
normal. Those from the United States flowed 66% .of normal and those from the Mexican
side above the Rio San Juan flowed 72% of normal. The Rio San Juan's contribution was
189 of its average flow since Azucar Dem was closed March 10, 1943.

Minimum monthly flow records since 1924 were established for August 1946 along the
Rio Grande from Presidio to Eagle Pass and at Lower Brownsville. New minimms were
likewise established for Lower Brownsville for March, November and December.

There were no flood peaks of importance in 1946. At Rio Grande City the highest
crest was on Mey 31 when 77,300 second feet was reached. There was no overflow Into
floodways on the United States side. .

There was a very great shortage of irrigation water on the United States side of
the Lower Rio Grande Valley. In the 163 days <from March 23 to September 11 there were
50 days in which there was no flow a pert or all day, at Lower Brownsville Station, 25
of which days were in August. v

The greatest acreage ever irrigated on each side of the Lower Rio Grande Valley be-

- low Roma was served 1in 1946. Aleo the greatest acreage ever irrigated on the Mexican

gide of the Rio Grande Basin and also on the United States side below San Marcial on the
Rio Grende and below Girvin on the Pecos River was irrigsted in 1946.

Over the above basin area on both sides  of the Rio Grande the watér consumed in
irrigation, per acre of land irrigated was below normal, partly due to a short water
supply, and the total water diverted and consumed in irrigation was the maximum ever so
used. : N

Munlcipal diversions from the Rio Grande were above normal.

The 1946 senitary sempling end assaying of Rio Grande water extended from above
El Paso to below Laredo. ‘

The annual tonnege ; of salts, or total dissolved solids, carried by the Rio Grande
in 1946 was very much below normal. R

The amount of suspended silt passing down the Rio Grande at all sampli;ug points was
below normal in 1948.
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RIO GRANDE AT SAN MARCIAL STATION

1

DESCRIPTION: Water-stage recorder,cable with sit-down ceble car and winch loceted at railroad bridge sbout one
mile below San Marcilal, N. M., and 177.1 miles above the Americen Dam at El Paso, Texas. The recorder is on
the upstream end of the first bridge pler from the south abutment of the bridge with gage zero at L4,455.38
feet, U. 5. C. & G. 5. sea level datum.

RECORDS: January 1 through Junme 30, 1946, were based upon 45 meter measurements by wading and from, cable about
1,000 feet ebove rallroad bridge. Computations by shifting channel metho@s. 1946 records good. After July 1,
1946, the operstion of this station was turned over to the U. S. Geological Survey who furnished the record
for the last half of 1946. Records avellable: dJanuery 1895 to December 1946. For statement of all records
of discharges at this station i1ncluding those authenticated by thls Commiesion see the last pdges of this
bulletin. !

REMARKS:  Reservoirs, diversions and drainage returns’ modify the river flow at this station. 'For long time
trends of flow see page 6, Water Bulletin 15. For gage history 1895-1946 see Water Bulletins 4 and 7 to 16.-
For chemical and silt content of water and other related date see index in Water Bulletin 1k end later bulle-
tins.

COMPARATIVE FIOWS FROM RECORDS: Momentery Peak: Max. October 11, 190k, 50,000 sec. ft. with water surface
level of 4,459.5 feet on U. S.”C. & G. S. detum sbout .25 mile sbove the present gage. This is the gremstest
flood peak flow in, at least, the past 118 years. Min. sometimes dry. See Water Bulletin No. 6, page 79, for
record of the magnitude and average frequency of floods here since 1828.

Average TFlow in Second Feet

Deily: ' Max. 33,000, Oct. 1i, 190L. Min. aometimes dry.
Monthly: Max. 16,159, May 1941. Min. sometimes dry.
Yearly: Max. 3,911, 1941. Min. 277, 1902.
* Two  Successive Years: Max. 3,300, 1941-1942. i Min. 487, 1899-1900.
Three Successive Years: Max. 2,830, '1905-1907 . Min. 609, 1900-1902.
Four Succeasive Years: Max. 2,390, 1905-1908. Min. 539, 1899-1902.
Five Successive Years: Max. 2,260, 1905-1909. Min. 697, 1898-1902.
Ten  Successive Years: Max. 1,980, 1903-1912. Min. 1,140, 1931-1940.
Fifty-two Successive YOarS: . . + + « o v o 4o s & s o « o 0 4 4 s 1,530, 1895-1946. .
Mean Daily Discharge 'in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. DeZ!
1 750 660 733 156 104 * 2.8 0 0 320 12 109 1,930
2 720 680 T4 142 243 r 2.5 0 0 292 1 11k 1,900
g | 68k 690, 710 12k 218 ¥ 2.0 0 0 346 - 13 9k 1,860
4| 678 630 " | 756 111 19k * .0 0 1 250 - 16 131 1,740
5 7175 570 693 87.0 177 v 1.8 o] 46 265 206 . 179 1,700
6 7h0 531 695 87.5 208 ro1.5 0 291 179 26 276 1,770
7 612 510 710 100 209 1.2 0 385 104 Lh3 346 1,620
8 597 518 605 105 183 r 1.0 0 208 77 292 292 1,430
9| 675 555 686 105 212 |! 0.8 0 193 52 511 265 1,660
10 | 681 575 728 88.0 172 *0.5 [o} 196 36 519 2ko 1,840
11 706 535 634 56.3 7.8 | 0.2 0 218 . 30 3L0 225 1,900
12 623 518 567 26.9 57.7 0 0 672 38 276 255 1,810
18 | 687 578 551 28.9 61.9 [ 0 4h1 111 235 287 1,880
14 | * 686 610 526 32.9 55.3 0 0 260 L8 211 320 1,740
15 | * 685 670 497 35.6 50.1 0 0 172 35 199 340 1,790
16 | * 683 690 486 46.2 42.0 o] o] 314 15k 199 326 1,700
17 | ¢ 682 708 |~ 458 8.7 39.8 [} [¢} 114 78 168 352 1,590
18 681 650 L93 43.7 38.9 0 0 276 42 128 602 1,550
19 655 636 469 37.1 39.2 0 0 220 27 120 87k 1,490
20 | 658 565 529 33.3 |  35.5 0 0 168 160 111 p,270 1,570
21 657 560 520 32.4 30.0 0 21 352 539 128 [1,570 1,550
22 686 640 435, 31.6 23.9 0 73 320 81 128  [1,490 1,550 |,
23 718 665 358 36.5 19.4 0 101 392 L 126 |1,250 1,510
24 695 635 370 R 17.3 0 35 463 35 168 1,450 1,200
25 727 | 625 390 L7 15.8 0 17 31k 28 109 1,770 Ol
26 661 620 426 38.5 12.4 0 L 203 20 7% 2,810 930
27 633 682 365 38.3 8.4 o} 340 18 52 11,860 902
28 603 660 32l 63.3 7.4 0 1 326 14 48 11,860 930
29 5kt 265 81.3 6.4 0 (o] 199 14 7% [1,810 900
30 525 . 230 80.1 4.3 0 0 378 13 s 21,930 900
31| 727 188 3.0 0 455 126 800
Sum 17,166 1,986.2 ®16.5 8,017 5,146 46,586
20,837 16,137 2,566.5 254 3,450 23,697
Current Year 1946 Period - 1924-19L46
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second - —
High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 11.80 11.11 | 17 817 12 390 672 %1,300 U4y, 420 72,600 17,400
Feb. 11.80 11.22 1 897 7 Lé5 613 34,000 47,158 77,200 29,600
Mar . 11.73 11.04 9 70 31 157 521 32,000 58,013 119,000 23,400
Apr. 11.05 10.29 1 161 12 23.3 66.2! 3,940 122,694 432,000 3,940
May 11.16 9.80 2 269 31 2.5 82.8] 5,090 280,136 99k, 000 4,450
June 9.81 1 2.8 |¥12 0 | 0.6 % 32.7] 157,404 609,000 | ¥ 32.7
July ) 23 |# 101 $1 0 8.2 50k 56,091 246,000 0
Aug 12 |# 672 ¥ 0 259 15,900 45,569 275,000 1,620
Sept . 21 [# 539 30 |# 13.0 115 6,840 50,522 308,000 . 2,920
Oct . 10 |# 519 1|# 12.0 166 10,200 ho,248 221,000 0
Nov. 30 |# 1,930 3 [# 94.0 790 47,000 3k4,693 171,000 2,550
Dec. 1|4 1,930 31 |# 800 1,500 92,400 46,129 95,300 15,100
Yearly # 1,930 0 399 289,206.7 983,077 2,832,100 244,489

# Mean daily ¥ And other days ! Estimated
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RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION

)

DESCRIPTION: Water-stage recorder one mile below dam and cable with sit-down ceble car with winch 100 feet
below recorder. Zero of gege is L4,242.09 feet above U. S. C. & G. S. sea level detum. Elephant Butte Dam is
135.1 river miles above the American Dam at El Paso, Texas, and 42.0 river miles below the San Mercial gaging
station et the upper end of Elephant Butte Reservoir.

RECORDS: Based upon 44 meter measurements during the year and & stable rating curve. 1946 records excellent.
Recorde furnished by the El1 Paso office of the United States Bureau of Reclamation. Records available: Jan-
very 1915 to December 1946. For statement of all records of discharges =at this station including those
authenticated by this Commission see the last pages of this bulletin.

REMARKS: The station described here is operated by the Reclamation Bureeu. It has been the official station
since 1931. Reservoirs, diversions and drainsge returns modify +the river flow at this station. Beginning
December 1940 hydro-electric power generation facilities for 27,000 kv.-s began operating here. For silt
content of Elephant Butte Reservoir see page 63, Water Bulletin 7 and elsewhere 1in this bulletin. For other
releted data see index in Water Bulletin 1k and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Average TFlow in Sescond Feet

Daily: Mex. 8,220, May 22, 19L2. Min. sometimes dry.
Monthly: . Max. 7,590, May .  19k2. Min. 3.0 Jen. 1930.
Yearly: Mex . 2,510, 19Le. Min. 881, 1935.
Two  Successive Years: Max. 1,930, 19k41-1942. Min. 96, 1918-1919.,
Three Successive Years: Mex . 1,660, 1941-1943. Min. 985, 1935-1937 .
Four Successive Years: Max. 1,550, T 19h1-19hk. Min. 1,020, 19354-19%37.
Five Successive Years: - Max. 1,470, 1041-1945. Min. 1,0ko0, 1933-1937.
Ten Succeasive Years: Max. 1,300, 1915-192k. Min. 1,060, 1928-1937.
Thirty-two Successive Years: . . . « « o v « v « < « o o . s 1,210, 1915-1946.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,070 | 1,220 | 1,030 1,110 1,300 | 1,220 1,210 1,570 988 1,190 | 1,180 800
2| 1,130 | 1,270 | 1,020 | 1,160 | 1,320 980 1,270 1,510 1,050 1,150 | 939 | 1,010
8| 1,190 776 805 1,210 1,320 1,1k0 1,260 3,410 1,300 1,150 617 1,1%0
4| 1,170 | 1,110 | 1,080 1,230 1,150 1,290 1,000 985 1,%00 1,260 | . 766 1,110
5| 1,230 | 1,180 | 1,240 1,250 1,0k0 1,350 1,0k0 1,280 1,370 973 968 1,130
6| 1,000 | 1,170 | 1,220 1,100 1,210 1,380 1,050 1,480 1,350 | . 707 967 1,080
7| 1,150 | 1,200 | 1,240 oy 1,230 1,320 811 |- 1,610 1,170 896 937 1,090
8| 1,200 | 1,170 | 1,240 1,080 1,200 1,240 1,100 1,750 883 1,390 976 770
9| 1,250 | 1,170 | 1,160 1,220 1,220 995 1,250" 1,740 1,160 | . 1,1k0 799 1,000
10 | 1,220 998 957 1,060 1,190 1,230 1,270 1,510 1,290 1,190 55 | 1,050
11| 1,240 | 1,160 | 1,280 1,050 1,090 1,230 1,230 1,300 1,260 1,160 689 1,120
12 | 1,210 | 1,310 | 1,170 1,300 918 1,2k0 1,160 1,590 1,240 1,110 921 1,110
13| 1,020 | 1,310 [ 1,310 1,2k0 946 1,210 1,030 1,780 1,220 841 924 1,110
14 | 1,450 | 1,180 | 1,480 1,010 1,130 1,160 950 1,820 959 1,300 93k 967
15 | 1,300 | 1,180 | 1,230 1,200 1,120 1,060 1,170 1,800 750 1,280 980 753
16 | 1,300 | 1,070 | 1,120 1,290 1,160 849 1,260 1,800 1,010 1,230 | 803 988
17 | 1,260 997 910 1,330 1,170 | 1,100 1,430 1,250 1,110 1,300 | 535 1,1k0
18| 1,340 | 1,100 | 1,200 1,380 | 1,130 | 1,180 1,350 959 1,080 1,150 | 869 1,050
19 ( 1,180 | 1,210 | 1,210 1,330 968 1,090 1,380 1,290 1,080 955 980 931
20 967 | 1,220 | 1,330 1,340 1,120 1,190 1,160 1,360 1,120 751 996 986
21| 1,110 | 1,150 | 1,290 1,070 1,300 1,170 907 1,470 977 1,050 957 867
22| 1,260 | 1,170 | 1,270 1,150 1,200 1,010 1,240 1,440 791 1,250 17553 688
23| 1,250 | 1,080 | 1,220 1,230 1,350 816 1,300 1,390 1,0k0 1,120 763 846
24| 1,1%0 879 | 1,030 1,290 1,260 1,210 1,260 1,130 1,260 1,150 594 THE
25| 1,1hko ghg | 1,110 1,2k 1,080 1,280 1,310 978 1,330 1,170 820 641
26 | 1,060 | 1,070 | 1,380 1,250 1,040 1,320 1,290 1,3k%0 1,340 967 | 1,060 82k
27| 1,000 | 1,060 | 1,350 1,190 1,220 1,370 1,010 1,460 1,360 844 | 1,050 1,017
28 | 1,170 | 1,080 | 1,370 977 1,270 1,300 839 1,h50 1,180 1,020 | 1,030 1,022
29 | 1,210 1,380 1,220 1,430 1,080 1,210 1,420 898 1,110 1,1ko 829
30 | 1,190 1,320 1,350 1,340 965 1,450 1,360 1,290 1,150 | 1,110 963
81| 1,210 1,030 1,370 1,480 1,130 1,130 98k
m 31,439 35,801 34,975 Lk,372 34,084 29, 7hk
36,667 36,972 36,792 36,677 31,256 26,804
Current Year 1946 Period 1924-1946
Extreme Gage # Extreme Second Feet | Average Total Acre Feet
Month Feet High Low Second — —
High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 1k 1,450 20 967 1,180 72,700 21,572 86,500 184
Feb. $12 1,310 3 776 1,120 62,400 35,308 76,300 969
Mar. 1h 1,480 3 805 1,190 73,300 61,814 88,700 1,520
Apr. . 18 1,380 7 Ol 1,190 71,000 105,883 162,000 57,200
May 29 1,430 12 | 918 1,190 73,000 113,330 k67,000 63,000
June 6 1,380 23 816 1,170 69,400 121,143 363,000 6k, %00
July 31 1,480 T 811 1,180 72,700 120,270 211,000 72,700
Aug 1h 1,820 18 959 1,430 88,000 114,40k 161,000 74,700
Sept. L 1,400 15 | 750 1,140 | 67,900 72,07k 129,000 25,000
Oct.- 8 1,390 6 707 1,100 67,600 31,301 72,100 506
Nov. 1 1,180 17 535 893 53,200 30,129 158,000 - 88k
Dec. i3 1,140 | 25 | 641 959 | 59,000 29,379 87,300 916.
[Yearly 1,820 535 1,150 | 830,200 856,607 | 1,818,800 | 637,54k

# Mean Deily % And other days



8 WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION

‘RIO GRANDE AT BELOW CABALLO DAM STATION

DESCRIPTION: Water-stage recorder and ceble with sit-down ceble car and winch located .80 river mile below Ca-
ballo Dam,and 106.8 river miles sbove Americen Dem at El Paso. Elevation of zero of the gage was 4,147.90 *.2
feet from February 26, to October 7, 1938, when 1t was changed to 4,146.90 * .2 feet. On October 13, 1938,
it was changed to 4,145.90 + .2 feet and on January 1, 1946, it was changed to 4,140.90 + .2 feet. All ele-
vatlons are on United States Coast and Geodetlc Survey sea level datum.

RECORDS: Based upon 102 meter measurements during the year. Records available: February 26, 1938, to December
31, 1946. 1946 records excellent. Records furnished by the El Paso office of the United States Bureau of
Reclemation. For statement of all records of discharge at this station including those authenticated by this
Commission see the last pages of this bulletin. '

REMARKS: This gaging station wes installed by the Bureau of Reclamation on the Rio Grande on February 26, 1938
to measure the flow from the Caballo Reservoir. Reservoirs, diversions and drainage returns, 'modify the
river flow at this station. This station is about 1.5 miles upstresm from Perche Dam(a low diversion dem) at
which péint records have been kept in past years. Small accretions to the river take place between this sta-
tion and Percha Dem. 2,200 acre feet of water, not accounted for in the tables below, were diverted in 1946
from Caballo Reservoir into a small irrigation canal (Bonito Lateral) jJust below the dam. For chemical con-
tent of water and other related data see index in Water Bulletin 1k and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Average Flow in Second Feet
Daily: Mex. 7,650, May 20, 1942, Min, 1.3 Dec. 12, 1940.
Monthly: Max. 6,710, May 19k2. ‘Min. 1.4 Dec. 19%0.
Yearly: Max. 2,480, 1942, Min. 972 1941,
Two  Successive Years: Max. 1,870, 1942-1943, Min. 990 1940-1941.
Three Successive Years: Mex. 1,640, 1942-194k. Min. 1,020 19%9-1941.
Four Successive Years: Max. 1,5%0, 1942-1945. Min. 1,040 1938-1941.
Five Successive Years: Mex . 1,4ko, 1942-1946. ) ‘Min. 1,330 1938-19k2.
Wine Successive Ye&IS: . « . v v + ¢ & 4 0 0 4 e e 40 0w 1,260, 1938-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan, Feb. | March | April May June | July Aug. Sept. Oct. Nov. Dec.
1| 3.3 9.0 16.9| 2,730 1,530 1,850 2,390 2,660 1,550 478 3.3 3.8
2| 3.3 8.5 17.0| 2,640 | 1,360 2,000 2,510 2,400 1,530 870 3.3 4.0
3| 3.3 9.1 17.2| 2,390 1,290 1,990 2,650 2,h10 1,520 800 3.3 k.0
4| 3.7 8.6/ 18.0| 2,320 1,500 1,950 2,570 2,590 | 1,510 47 3.2 4.2
65| 3.7 8.1 17.6| 2,320 1,240 1,8%0 2,180 | 2,510 1,450 697 3.2 L2
6 4.1 8.0 17.8| 2,320 1,000 1,710 2,300 2,390 1,400 578 3.2 L.2
7] 2.1 10.2 16.8| 2,380 1,000 1,620 2,150 2,350 1,610 h54 3.2 4.3
8 2.0 9.5 16.2| 2,450 1,150 1,820 2,200 2,290 1,770 293 73.5 4.6
9 2.8 7.2| ko6 2,410 1,230 1,960 1,760 | 2,190 1,740 236 263 1.8
10 2.0 9.8/1,510 2,300 1,280 1,960 2,030 2,130 1,660 136 558 4.9
11 1.6 10.3(1,080 2,2h0 1,390 1,960 1,930 2,110 1,140 98.0 888 5.0
12| 1.5 10.2|1,080 | 2,200 1,390 1,960 1,840 2,050 286 8.5 693 5.2
18| 1.9 9.1/1,280 2,100 1,550 1,930 1,940 2,060 142 4.3 h22 7.5
14 2.5 8.4 1,390 2,240 1,750 1,760 2,070 1,960 8.1 4.9 3Lh2 9.7
15 2.5 10.6|1,380 2,240 1,770 2,040 | 2,000 1,940 Yo7 k.9 247 12.0
16 2.6 628 |1,660 2,160 1,750 .2,260 1,950 1,300 4.6 La 203 635
17 2.6 |1,020  |1,660 2,000 1,660 ' 2,200 1,800 1,980 4.5 5.1 31,4 | 836
18 2.6 |1,110 [1,680 1,880 1,720 2,100 2,280 2,140 4.3 5.1 8.5 | 674
19 2.6 |1,110 ‘{1,850 1,64%0 1,790 2,080 2,370 2,140 Lo by 3.4 | hé2
20 3.0 |[1,100 |1,790 1,640 1,800 1,880 2,420 2,060 3.9 k.7 3.3 | 197
21 k.9 |1,050 |1,680 1,640 1,800 1,810 2,240 2,180 3.4 4.5 3.3 55.0
22 6.0 |1,050 |1,890 1,640 1,920 1,950 2,120 2,140 3.0 k.7 3.3 8.4
23 6.5 817 | 2,200 1,590 1,970 2,110 2,110 2,040 3.3 k.5 3.3 8.2
24 7.0 602 '|2,200 1,380 1,870 2,120 2,110 2,170 3.3 4.5 3.5 8.2
25 9.2 k59 | 2,160 1,260 1,850 2,030 2,000 2,170 3.3 h.2 3.5 8.1
26 8.6 76.1] 2,120 1,200 1,850 2,000 2,260 2,100 3.3 L.2 3.6 8.1
27 5.9 19.2| 2,200 1,490 1,810 2,180 2,590 2,000 3.3 L.y 3.8 8.1
28 5.9 17.4 2,310 1,680 1,750 2,500 2,620 1,800 3.2 3.4 3.9 8.0
29 6.9 2,520 1,680 1,770 2,630 2,670 1,680 3.3 3.4 k.o 8.0
80| 6.9 2,590 1,680 1,660 2,450 2,600 1,600 3.2 3.4 3.9 8.0
31| 6.3 2,720 | 1,610 2,710 1,570 3.4 7.8
Sum 9,195.3 59,840 60,640 65,710 5,477.6 3,022.3
127.8 41,493 .5 49,010 69,370 17,375.2 3,79%4.9
Current Year 1946 Period 1938-1946
Extreme. Gage # Extreme Second Feet Average | Total Acre Feet
Month Feet High Low Second
High ‘Low | 'Day Day Feet | Acre Feet Average Maximum Minimum
Jan. 25 9.2 | 12 1.5 k.1 253 1,603 4,850 97.0
Feb. 18 1,110 9| T1.2| 328 18,200 2k, 162 64,300 7,260
Mar. 31 2,720 8 16.2 |1,3k0 82,300 80,433 95,100 49,300
Apr. 1 2,730 26 |1,200 1,990 119,000 131,34k 212,000 | 106,000
May ’ 23 1,970 ¥ 6 [1,000 |1,580 97,200 1ho, 24k 412,000 91,500
June 29 2,630 71,620 2,020 120,000 147,178 354,000 | 114,300
July 31 2,710 9 | 1,760 2,2ko 138,000 140,822 234,00 109,000
Aug 1 2,660 31 | 1,570 2,120 130,000 133,867 179,000 | 110,000
sept. d 8 1,770 28 |- 3.2| 579 34,500 80,233 181,000 | 34,500
oct. ' 2 870 | %28 3.4 177 10,900 16,119 35,400 2,840
Nov. 11 888 |+ 4 3.2 126 7,530 8,330 1h,hoo |- 282
Dec - 17 836 1 3.8 97.5 5,990 9,297 19,100 83.3
[feerly 2,730 1.5]1,060 | 763,873 913,932 | 1,795,620 | 703,547

# Mean daily ¢ And other days




WATER BULLETIN NUMBER [6— INTERNATIONAL BOUNDARY AND WATER COMWSSION

RIO GRANDE AT EL PASO STATION

DESCRIPTION: Staff gage end ceble with sit-down cable car and winch loceted 1n the pass opposite Courchesne

. guarry, 4 miles northwest of El Paso, Texas, and 5 miles northwest of Judrez, Chihuehiia, end .9 river mile
sbove the American Dam. Zero of gage is 3,720.51 feet ebove U. S. C. & G. S. mean sea level datum. Also
water-stage recorder 1 mile further upstreem with zero of its gage 3,722.30 feet on the seme detum. This
latter gege has been the official gage since August 3, 1938.

RECORDS: Discharges in 1946 were computed by teking the sum of the flows in the Américan Cenal and the flows
at the Below Americen Dam Station. 1946 records good. Recorde available: 1889-1'9)\\6 For statement of all
records of discharge at this staetion including those authenticated by this Commissidn, see the last pages of
this bulletin.

REMARKS: Reservolrs, diversions end drainage returns modify the river flow at this station, For -items of gage
history see previous water bulletins. For long term trends of flow see page 9, Water Bulletin No. 15. For
chemical, silt and bacterisl content of water and other related data, see index in Wat‘eiﬁ Bulletin 14 end
later bulletins. .

COMPARATIVE FLOW FROM RECORDS: Momentery. Peak: Mex. 24,000 second feet on June 12, 1905, with 6.0 feet stage
(lower gage). This is the greatest peak fiow in the past 118 years or since 1828, or possibly longer. Min.,
sometimes dry. See Water Bulletin No. 6, page 79, for all large peak flows since 1828 and thgir average fre-
-gquency. Since Elephant Butte Dam was closed in 1915, the lergest peak flow to pass this sth ion was 13,500
second feet on September 3, 1925. See Water Bulletin No. 10, page 77, for peak flood flows 1916-1937.

Average Flow 1in Second Feet

Daily: Max. 23,680, June 12, 1905, Min. sometimes dry.
Monthly: . Max . 14,300, dJune 1905.% Min. sometimes dry.
Yearly: : Max. 2,780, 1905. Min. ~ ©  70.1 1902.
Two  Successive Years: Max . 2,160, 1905-1906. Min. 168 1899-1900.
Three Successive Years: Max. 2,280, *© 1905-1907. Min. 269 . 1900-1902.
Four Successive Years: * Max. 1,880, 1904-1907. Min. 227 : 1899-1902.
Five Successive Years: Max. 1,790, 1903-1907. Min. 367 1898-1902.
Ten  Successive Years: Mex. 1,560, 1903-1912. . Min. 650 189%-1902,
FiTty-eight Successive Years: - - . « « « « « « - o+ o o . . 993 1889-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan.’ Feb. March |  April May June July Aug. Sept. Oct. Nov. Dec.
1] 245 164 303 | 1,350 1,030 | 9hé 1,hk0 1,340 1,230 362 218 198
2 234 159 251 | 1,280 1,030 920 1,200 1,380 1,190 357 216 196
3 222 156 219 | 1,3%0 1,020 988 1,120 1,420 1,130 337 214 191
4| 222 157 201 | 1,170 913 1,050 13090 1,250 1,090 332 210 197
5| 216 154 193 950 1,100 985 1,390 1,390 1,030 932 218 19k
6 236 155 188 900 1,230 1,050 1,400 1,540 1,050 T75 222 192
7 258 157 188 977 1,090 |. 977 1,260 1,530 1,020 1,150 220 192
8 219 162 173 | 1,030 885 956 1,280 1,520 985 8h2 222 195
9 208 164 172 | 1,020 794 882 1,280 1,370 962 ik 226 194
10 183 166 172 | 1,120 759 967 1,220 1,320 1,100 576 221 208
11 183 164 166 | 1,050 8h2 1,060 1,150 1,500 1,100 488 215, 222
12 176 155 5h5 937 857 991 1,040 1,480 1,180 L76 226 219
13 182 1h7 463 916 955 972 1,090 1,310 1,140 h1o0 302 208
14 196 151 490 | 1,010 859 929 1,160 1,180 823 372 Ly 192
15 210 148 518 99k 857 929 1,090 1,150 818 378 36k 195
16 200 148 690 | 1,080 1,090 937 1,120 1,030 725 346 319 190
17 195 146 641 | 1,050 1,130 1,040 1,010 1,020 607 310 323 180
18 186 1k5 879 | 1,090 1,160 1,250 934 1,100 547 292 323 184
19 175 310 815 9ko 1,090 1,120 893 1,030 518 286 363 218
20 180 521 802 gho 1,190 1,010 1,080 1,090 ° Lok 286 278 418
21 182 hoo 852 | 1,000 1,080 991 1,300 1,020. |* 475 278 | * 279 468
22 181 Lok 882 | 1,150 1,020 963 1,450 1,040 440 274 | * 260 395
23 179 369 8h7 998 1,040 961 1,280 1,100 420 266 | ¥ 250 3k9
24 176 hsh 1,180 91k 1,030 1,050 1,020 1,160 411 258 | & 23k 28h
25 168 | 658 1,210, 998 1,190 1,070 961 1,220 391 246 | u 222 228
26 173 ik 1,090 | 1,010 1,230 984 932 1,380 376 238 | ¥ 230 220
27 178 565 1,000 [~ 895 1,220 oh2 887 1,360 369 230 | * 221 214
28 181 500 981 891 1,190 868 882 1,320 369 232 | * 21k 195
29 180 1,050 901 1,120 833 1,340 1,180 371 226 209 180
30 s 1,220 | 1,060 987 1,180 1,280 1,210 370 222 207 173
31 171 1,000 1,010 1,280 1,220 224 174
Sum 7,685 30,961 29,801 39,160 12,715 7,063
6,069 19,381 31,998 35,859 22,731 7,670 -
Current Year 1946 Period 1924-19%6
Extreme Gage Extreme Second Feet Average Total Acre Feet
| Month Feet High Low Second -
High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 3.90 3.57 7 269 25 160 196 12,000 11,305 17,500 8,210
Feb. %.93 3.k9 25 T00 13 147 274 15,200 20,473 52,200 7,230
Mer . 5.98 3.4k | 30 1,410 9 161 625 38,400 40,995 62,500 18,400
Apr. 6.09 5.10 1 1,680 27 855 1,030 61,400 67,487 139,000 4k, 900
May 5.95 .92 6 1,340 10 720 1,030 63,500 79,880 357,000 47,600
June 5.97 k.97 30 1,h00 28 830 993 59,100 79,815 30k, 000 56,200
July 6.07 .93 1 1,500 27 828 1,160 71,100 85,287 198,000 68,900
Aug 6.17 5.25 6 1,580 17 989 1,260 77,700 88,732 158,000 61,000
Sept. 5.86 3.93 2 1,380 29 359 758 45,100 67,609 171,000 41,700
Oct. 6.70 3.70 5 3,470 29 218 Lio 25,200 27,745 57,900 17,800
Nov. RN 3.62 13 450 3 205 256 15,200 18,077 29,500 11,400
Dec. b4z 3.55 21 527 31 163 228 1u_, 000 17,081 27,700 9,590
Yearly| 6.70 3.4 3,470 147 688 | 497,900 60k, 486 1,559,200 45%,500

 Fstimeted % Partly estimsted




10 WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE BELOW AMERICAN DAM STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weights lo- -
cated 3,200 feet below the American Dam and 1.5 miles above the International Dem, west of El Paso, Texas.
The zero of the gage is 3,712.30 feet sabove mean sea level U. S. C. & G. S. datum. The American Dem 1is
1,241.L4 river mlles above the Gulf of Mexico.

RECORDS: Based upon 41 meter measurements at normsl and low stages during the year. Computations by shifting
channel methods. 1946 records good. Records available: dJune 1, 1938 to December 31, 1946. For statement
of all records of discharge at this station, including those authenticated by this Commission, see last
pages of this bulletin.

REMARKS: The operation of this station began dJune 2, 1938, when the American Dsm first began operating. At
this dem, part of the flow passing the El Paso geging station (see preceding page) was diverted into the
Americen Canal (see records of "Diversions from the Rio Grande" elasewhere herein) and the remainder, includ-

X ing excess flood flows, passed this station. Reservolrs, diversions and drainage returns, modify the river

- flow at this station. For other related data see index in Water Bulletin No. 14 and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,770 second feet on Mey 18, 1942, with a gage height
of 9.77 feet. Min. ¥ 0.3 second feet on February 1L, 1941.

Average Flow in Second Feet

Daily: Max. 6,040, May 20, 19%2. Min. 1.2 Oct. 28-31, 1939.
Monthly: Max . 4,880, May 1942, | Min. 2.0 Dec. 19t2.
Yearly: Max . 1,510 1942, Min. 106 1945.
Two  Successive Years: Mex. ’ hs: 19L41-1942. Min. 1101 1945-1946.
Three Successive Years: Max. 608, 1940-19%2, Min. 119, 19441946
Four * Successlve Years: Max. 490, 1939-19ke. - Min. 120, 1943-1946.
Five Successive Years: Max. k17, 1939-194%, Min. 398, 1942-1946.
Eight Successive Years: . . . . . . . . . . . . . . . .. .. 305, 1939-1946.

Mean Daily Discharge in Second Feet 194 —— Annual and Period Summary
Day| Jan. Feb. March | April May .Iur;'e July Aug. Sept. Oct. Nov. Dec.
1| 2hk | 36k 18.3 126 17k 177 157 16k 178 1 56 [r 25 0r 5.0
2 233 159 27.6 11k 214 164 152 184 176 5 6.0t 2.5 | 3.0
3 222 156 26.4 112 207 160 159 186 171 * 5.0|r 2.5 7.7
4| 222 157 25.8 120 191 159 160 183 172 |r 5.0t 2.5 10.4
5| 216 154 25.8 120 208 158 158 173 170 391 |t 2.5 10.4
2; 1 26.4 12k 201 166 159 230 182 110 [r 2.5 10.4
g 22? 12? 26.7 12k 209 7k, 163 162 184 491 * 2.5 8.8
8 219 162 27.0 124 227 179 161 154 187 92.8 |t 2.0. 7.k
9 208. 164 27.9 122 218 170 159 158 186 * 7.0 :. 2.0 2.8
10 183 166 28.2 117 22) 175 163 156 173 * koot 2.0 .5
1 18 16k 27.3 115 237 165 170 160 16k ro2.5 -_ 2.0 7.2
iz 172 155 31.1 116 22k 170 174 156 166 |t 2.5 £ 2.0 8.2
13 182 17 3L.7 116 224 17k 176 151 166 v 2.5 ¢ 2.0 10.
14| 196 |» 63.3| 29.7 119 230 167 175 158 178 v 2.5 ¢ 2.0 10.9
15| 210 |2 3.0| 33.5 115 270 168 168 156 75 |*  2.5|' 2.0] 1L2
16 | 200 |® 0] 36.2 120 238 170 175 154 157 voo2.5 '_‘ 2.0 10.7
17 195 | g.o 32.6 122 226 170 17% 155 148 LI : 20 10.2
18 186 |v 3.0| 3ir.2 121 217 161 160 156 160 v 2.5 : 2.0 10.5
19 175 |* 3.0 3hk.2 122 21k 168 162 159 170 ¢ 25|t 2,0 10.5
20 180 |t 3.0| 31.6 123 227 180 166 160 165 . 2.5|r 2.0 16.8
" [ .8
21 182 v 2.9| 29.8 127 234 181 165 161 164 ' 2.5 . 7.0 17
22 181 |» 2.8| 29.2 122 235 173 157 . 168 170 * 2.5 "175 1}:.3
23 179 |x 2.7| 27.9 119 240 17k 159 169 162 |t 2.5 ;1h7 %3
24 176 |2 2.6| 76.2 122 233 167 154 162 158 |v 2.5 v 6.0 12.1
25 168 |v .2.5| 53.4 132 221 156 156 161 15k r 25| 5.0 11.3
b ®o2.4] 335 121 223 166 157 159 L5 v 25 ko] 10.5
3? 1% v 2.3 28.0 117 221 158 154 166 162 |t 2.5(t-3.0( 1b.3
28 181 |r 2.3 28.7 126 220 151 160 164 17h roo2.5| 3.0 16.8
29 180 26.7 131 218 154 159 166 17k ro2.5 '. 3.0 122
30 17h 28.7 137 197 156 155 167 165 ] 2.5 3.0 16.
31 171 23.6 : 190 148 168 v 2.5 17.8
f 1 )
Sum 2,161.8 3,646 5,011 5,126 1,226.7 3
6,065 967.9 6,772 5,012 5,066 391.5
Current Year 1946 Period 1938-1946 @
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second Feer | A —— —
High Low | Day Day Feet | Acre Fee & e i
. . .68 269 25 160 196 12,000 9,335 |- s ’

g:; g ?(g > ; 177 27 | 2.3 T7.2 h:290 6,565 32,800 1,030

Mar. 6.4 L.sh 24 203 12 2.3 31.2 1,920 4,439 17,500 1,820

Apr. 5.92 4.89 1 270 1 37.8 | 122 7,230 16,051 |- 74,500 6,360

May 5.95 5.56 8 280 5 160 218 13,400 49,100 300,000 12, 220

June 5.7 5.53% 21 | 187 28 146 167 9,91;:0 Zg,ggg igg,ggg g,gug

. . 20 18k 2 100 162 9,940 | s B

Xuly 2 gg ? 22 6 399 12 122 165 10: 200 zhz 002 114,000 6,040

siﬁt . 6.25 5.60 1k 377 17 131 169 10,000 26,182 124,000 3,530

Oct. 7.74 5 2,580 11 | 2.5 39.6 2,430 4,438 19,000 . 197

Nov. 5.56 22 |t 260 [$8|r 2.0 (v13.2 (" 788 2,893 8,700 |t 119

Dec. k.92 $21 17.8 %1t 3.0 11.1 €83 2,280 7,760 120

Yearly | 7.74 2,580 v 20| 11k 82,821 21k, 473 1,093,553 76,919

Y Estimeted ¥ And other days ® The average, meximum and minimum discharges for Jenuary through May are
for the period 1939-1946. ¥ Partly estimated




WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION 1

OUTFALLS FROM WELLS

Near El Paso, Texas and Juarez, Chihuahua.

" Between the Below American Dem Staetion and the Juérez Station, several outfall ditches or’
pipe linea discharge water into the Rio Grande, the source of which is wells in the vicinity
of El Paso and Jufrez, except some of the water from the E1 Paso Sewage Outfall which 1s from
the Rio Grande. During 1946, such outfalls contributed a total of . 12,204 acre feet of water
to the Rio Grande flow, which 1s equivalent to an average steady flow of 16.9 second feet dur-
ing the year. Of this total flow 16.6 second feet, or 11,987 acre feet, came from the United
States side, while 0.3 second feet, or 217 acre feet, came from the Mexican side. On the re-
mainder of this page will be found deteils concerning these outfalls.

El Paso Electric Company Santa Fe Street Plant Cooling Water Waste

This outfall enters the river 3.3 miles below the America{t Dem. ¥rom the company's pump-
ing records, 1t is calculated that 1,096 acre feet flowed into the river in 1946. This cor-
responds to an average flow of 1.5 second feet.

" Juarez Sewage Outfall

This outfall enters the river 4.7 miles below the American Dam. From several insgpectlons
this outfall is estimated at 217 acre feet for 1946, which corresponds to an average flow of
0.3 second feet.

Peyton Packing Company Waste

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

El Paso Sewage Outfall .

This outfall enters the river 6.6 miles below the Americen Dam. The 1946 record of total
outfall consists of flows measured by a Parshall meter and estimates by the Department of Wa-
ter and Sewerage of the City of El Paso, of amounts which by-passed the meter. The breaskdown
of this total into water from wells, or from the Rio Grande, is made ln co-operation with the
El Pago Water and Sewersge Department. Water for 110 acres of land was diverted from this out-
fall between the sewage plant and the Rlo Grande.

f

1946 Period 1936-1946

From Wells ' From Rio Grande | Diversions [, 1 Normal

Month ' - " |Rio Grande
Mean Sec. Ft. | Acre Feet | Mean Sec. Ft. |Acre Feet | Acre Feet | Acre Feet Acre Feet

Jen. 1L 887 0 0 -0 - 887 655
Feb. 1.3 795 0 o\ o] 795 620
Mar. 13.6 834 5 35 0 -+ 869 665
Apr. 10.9 650 3.7 218 91 777 685
May 12.1 Th1 4.0 250 87 90k 735
June 12.5 Thh 5.2 312 87 969 TTh
July 13.1 806 ' 5.1 314 100 1,020 820
Aug. 1k.0 861 3.9 2k1 106 . 996 794
Sept - 15.3 909 1.8 107 79 937 746
Oct. 13.0 800 2.4 145 0 945 49
Nov. 13.2 786 2.7 159 0 945 i 713
Dec. 10.8 663 3.0 184 0 87 698
Year 13.1 9,476 2.7 1,965 550  |10,891 8,654




12 WATER BULLETIN NUMBER 46— INTERINATIONAL BOUNDARY: AND WATER COMMISSION

RIO GRANDE AT JUAREZ STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weights, lo-
cated 2.9 river miles downstream from El Paso, Texas, and Judrez, Chihnahua. This stetion is on the recti-
fied channel of the Rio Grande, 7.0 river miles below the American Deam at E1l Pago, Texas end 4.9 river miles
below the International Dam. On Januery 1, 1943 the zero of the gage ved lowered 3. 28 feet. The zero of
the present gage is 3,683.98 feet above mean sea level U. S. C. & G. 8¢ detum.

RECORDS: Based upon 175 meter measurements during the year, 154k by the Mexican and 21 by the United States
Section. Computations by shifting chennel methods. 1946 records good. Records available: April 1, 1938
to December 31, 1946. For statement of all records of dlascherge at this station, including those authenti-
cated by thle Commission, see the last pages of this bulletin.

REMARKS: Reservoirs, irrigetion diversions and drainage returns, modify the river flow &t this station. For
other related data see index in Water Bulletin No. 1k and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,600 second feet on May 18, 1942 with a gege height of
11.15 feet.’ Min. 15.2 sec. ft. on December 22, 194k with a gage height of 2.17 feet.

Average Flow 1In Second Feet

Daily: Max. 6,460, May 20, 19h2: Mim. 17.0 Dec. 21, 194k,
Monthly: Max . 5,300, May 1942, ' Min. 85.1 Feb. 1941.
Yearly: Max. 1,820, 19k2. : Min. 371, 19%0.
Two  Successive Years: Max. 1,180, 1942-1943. Min. 396, 1939-1940.
Three Successive Years: Max. 971, 19L2-19hk Min. 7, 1939-1941 .
Four Successive Years: Max. 851, 1942-1945. Min. 498, 1943-1946.
Five Successive Years: Max. . 770, 1941-1945. Min. 720, 1939-1943.
Eight Successive Years: . . . . « « ¢ « « « o v 4 o 0 44 0. 632, 1939-19L46.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.

T 213 154 136 975 523 L7 978 848 710 86.5 27.5 [ 174
2| 218 | 155 236 893 o7 413 763 8u8 752 89.0 | 75.6 | 176
3| 220 155 193 925 459 480 639 901 646 81.2 | 196 168
4| 220 | 156 177 788 367 600 554 802 597 57.9 | 196 169
5 204 158 165 530 572 kol 802 872 54l 8l 190 182
6| 214 | 16 160 508 72k 565 883 1,080 561 830 184 136
7| 213 15; 159 579 717 459 770 1,010 Shh 11,150 192 | 1k3
8| 205 17 141 629 385 kol 784 1,010 480 805 184 127
9| 213 146 149 653 308 413 8l 8716 463 751 185 56.5

10 208 b 148 678 267 n3 738 . 869 611 583 178 73.1
11| 20 1k 148 572 312 569 6L 975 622 498 171 95.7
12 20? 152 221 498 381 480 526 996 692 498 b5 | 161
13| 200 | 159 183 607 k73 k70 569 819 795 48L 60.0 | 182
14| 207 | kg 20h | 618 360 420 632 678 |* 399 89.3 | 237 | 118
15| 219 93.9 201 540 | . 318 45 618 682 | * 396 117 170 96.8
16| 221 | 61| 329 | 657 533 456 660 | ° 565 |* 317 130 9L.1|. 88.3
17 203 58.3 298 572 565 512 554 533 |* 231 97.8 90.1 83.0
18 20k 60.4 L84 696 600 830 k70 * 653 | * 173 70.6 9.3 83.3
19 193 99.9 519 491 519 643 5l 554 109 129° 121 96 .4
20 | 182 283 487 470 572 516 537 597 89.0 | 253 59.7 | 29
21 188 264 505 512 533 516 819 551 176 265 71.0 | 343
22 185 188 565 639 77 hgh 911 ! 544 255 266 254 348
23| 190 | 1k2 ko1 576 505 505 9 583 218 267 255 293
24 181 219 1,26k ks2 505 561 675 625 242 260 187 252
25 165 370 925 Shy 664 614 18l 657 236 256 63.2 |, 206
26 166 380 745 695 788 48h L5 823 226 248 56.1 78.0
27 160 3h6 685 Lhs5 777 473 Lo 802 209 202 80.2 L8.4
28| 170 | 316 629 W77 699 388 37k 780 178 43.1 | 49.8 k7.3
29| 175 735 445 600 318 780 675 96.1 33.5 | 63.6| 66.7
30 172 819 618 487 572 780 689 8k.0 29.0 | 183 9.8
31 167 1,021 512 756 685 25.8 135
Sum 5,022.6 18,282 14,994 23,582 9,519.7 4,597-3
6,082 13,122 15,929 20,585 11,681.1 4,010.7
Current Year 1946 _ Period 1938-1946

Extreme Gage Extreme Second Feet \ Average | Tt Acre Feet
Month Feet . High Low Second - -~

High Low | Day Day Feet | Acre Feet | Average Maximum Minimum

Jan. 3.51 3.25 | 12 226 | 31 | 159 196 12,060 |@® 11,806 |& 13,270 [& 9,uko

FZ‘E 4.07 2.69 | 25 koo | 18 | 50.5 179 9,960 |@ 13,248 |8 42,600 |6 k,730

Mar . 4.99 2.69 | 2k 1,620 1| 58.6 423 26,030 |@ 28,685 |® 45,790 |6 1k,1k0

Apr. 4.95 3.4h | 26 957 | 20 | 388 609 36,260 48,469 111,500 30,900

May 5.35 3.25 | 26 1,110 | 10 | 232 51k 31,600 65,49k 325,100 23,400

June 5.18 3.77 30 855 29 | 298 500 29,740 64,610 272,400 29,740

July 5.6k 3,71 | 21 1,070 | 28 | 339 664 40,830 59,866 162,500 ko,830

Aug 5.8k k.20 6 1,170 | 18 | 505 761 46,770 58,104 127,300 38,700

Sept. | 5.58 2.69 1 964 | 21| 65.7 389 23,170 48,237 143,800 22,300

Oct. 6.1k 2.43 5 2,600 | 31| 21.5 307 18,880 21,491 45,390 11,600

Nov. 3,51 | 2.0 | 22 256 | #[ 20 | 13 7,960 111,209 13,670 7,960

Dec. 1.20 2.66 | 22 48 | 28| 39.2 148 9,120 11,426 18,060 7,510

ryearly 6.1% 2.l0 2,600 20.1 Yoy | 292,380 | hh2,645 | 1,315,890 269,460

# Verious days of the month @ Period 19%9-1946 * Partly estimated




WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION 13

RIOC GRANDE AT" ISLAND STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch ‘and heavy weights, lo-
cated near Clint, Texas, end San Augustin, Chihuahua. This statior is on the rectified chanmnel of the Rio
Grande 27.1 river miles below the American Dem at El Pamo, Texas. The zero of the gage iz 3,608.99 feet
above meen sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 7fL meter measurements during the year, 52 by the United States and 22 by the Mexican Sec-
tion of this Commission. Computations by shifting channel methods. 1946 records good. Records availeble:
August 17, 1938 to December 31, 1946. TFor a stetement of 21l records of dimcherge at this station, includ-
ing those authenticated by this Commission, see the last pages of this bulletin.

REMARKS: Reservoirs, diversions end drainege returns modify “the river flow at this station. For other re-
lated data see index in Water Bulletin No. 14 and later bulletins.

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

' Average Flow in Second Feet

Daily: Max. 6,140, May 19, 19%2. Min. sometimes dry.
Monthly: Mex. 4,880, May 19k2. Min. .2 Nov. 1940.
Yearly: Max. 1,k90, 19h2. Min. 60.6 19%0.
Two  Successive Years: Max. 82k, 1941-19k2, Min. 6.6 1939-19%0.
Three Successive Years: . Max. 601, 1941-1943, Min. 95.2 . 1939-19k1.
Four Successive Yeers: Max. 486, 19K1-19uk, Min. 117 1943-1946.
Five Succesgive Years: Max. 410, 19%1-1945. Min. 386 1939-1943.
Elght Successive Years: . .+ .+ « & ¢« v ¢ ¢ o 4 v v oa e e e e u . 281, 1939-1946.
Mean Daily Discharge in Second Feet 1546 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 150 131 ho.2 | 177 31.7 19.2 39.0 |* 62.5 11k 20.7 k.2 10.9
2 171 118 n.7 T4.8 -29.8 20.h 75.3 31.6 153 18.0 12.3 10.9
.8 183 121 45.5 82.3 27.8 19.3 29.4 29.6 108 17.7 20.9 11.0
4 186 110 8.5 66.2 30.2 16.3 23.3 32.2- 32.6 17.1{ 16.8 11.1
5 172 107 8.7 14.8 171 16.7 T4 268 51.2 108 15.8 11.2
6 180 107 141 10.6 226 17.1 198 86.9 30.2 753 15.8 11.2
7 188 102 148 12.3 295 15.9 199 .13k 21.5 700 14.8 | 119
8 196 103 13% 16.3 1k0 13.6 141 98.2 17.8 rein 1% 0 | 160
9 182 113 127 19.2 25.9 13.2 139 38.1 15.9 317 13.6 85.2
10 171 120 114 21.2 19.5 1k.3 80.0 22.0 27.3 259 13.7 Lk.9
11 164 115 10k 25.6 17.2 1L.h 35.0 39.7 42.6 188 13.8 | 146
12 16k 90.8 90.8 24 3 17.7 15.0 26.8 192 55.4 60.9 12.8 | 183
13 158 1.4 52.9 23.2 19.4 15.6 19.3 51.6 132 43.6 11.0 | 184
14 168 k7.5 ho.0 |* 21.9 21.1 . 13.7 17.6 18.4 68.5 17.2 114 | 11k
15 177 h6.2 34.6 45.0 20.2 12.7 17.6 16.0 29.5 14.3 1h.6 | 206
16 17k 41.6 30.1 22.9 19.5 33.2 17.1 b4 26.6 15.3 13.2 98.0-
17 159 42.6 35.2 21.6 21.6 79.5 16.6 12.9 23.0 4.9 12.8 92.0
18 172 40.8 36.7 27.3 22.9 28.7 16.1 13.1 18.1 4.0 13.4 88.0
19 157 Lo.0 32.1 23.0 22.0 28.7 1.7 37.9 15.5 1.1 16.5 15.C
20 1k2 38.9 29.7 20.3 2k.1 22.5 12.1 1k.0 13.1 k.2 19.6 15.4
21 1h2 37.9 29.2 2h.5 26.9 18.6 .6 17.0 26 .4 18.8 13.2 27.2
22 143 35.4h 30.5 38.2 23.1 15.2 K 310 20.2 251 k.5 12.6 31.6
23 153 3h.h 3%0.8 k7.7 20.9 15.8 [ 120 20.5 83.h 14.6 12.6 39.2
24 145 3k.2 | 197 23.4 18.7 17.0 £ 122 16.8 22.3 13.2 12.1 | 130
26| 157 35.6 | 272 2k .2 17.8 17.%  »*  29.0 17.2 | | 19.9 12.6 1.7 | 173
26 155 k3.9 135 n.8 71.5 17.9 25.1 54.6 17.6 15.4% 10.5 | 116
27 1h2 bo.2 50.0 18.4 138 18.k 23.h 46.9 19.9 16.8 10.2 30.0
28’ 153 37.2 30.9 31.7 9k.0 18.1 21.5 23.0 26.0 20.7 10.3 17.5
29 151 25.0 RN 443 18.7 20.4 18.3 34.0 20.8 | 10.4 46.3
30 131 21.8 32.h 22.8 20.4 ¥ 21.2 16.4 25.k4 16.3 10.5 4g.0
31 136 159.0 19.6 i 22.0 17.0 16.7 92.7
Sum 2,005.6 1,07%.5 607.5 1,2%9.8 3,2714h . 2,269.3
5,022 2,390.9 ° 1,700.2 1,950.5 1,519.7 4o5.1
Current Year 1946 Period .1938-1946 @
‘ Extreme Gage [ Extreme Second Feet Average|  Total Acre_ Feet
Month Feet High Low Second
High Low | Day Day Feet | Acre Feet Average Maximum Minimum
Jan. 10.22 9.73 2 248 24 92.% | 162 9,960 9,895 © 11,900 | 7,900
Feb. 10.13 9.13 1 221 2k 33.4 T1.6 3,980 8,906 37,000 2,930
Mar. 10.90 9.03 2k 823 29 25.0 77.1 4,740 6,158 21,000 876
Apr. 10.65 9.17 1 568 20 15.0 35.8 2,130 13,236 70,500 1,190
May 10.55 | “9.07 27 Lot 11 16.6 54.8 3,370 41,488 299,800 1,050
June 10.34 g9.01 17 |, 37t 16 11.3 20.2 1,200 34,566 241,000 1,200
July 11.13 9.0h 22 1,190 19 11.9 62.9 3,870 22,688 118,500 3,870
Aug 10.28 9.02 12 33h 20 10.9 40.0 2,460 21,839 * 99,400 2,460
Sept . 10.27 9.07 5 328 21 10.7 50.7. 3,010 211,901 119,200 1,640
oct. 11.45 8.96 6 1,810 30 8.2 | 106 6,490 11,289 42,800 1,620
Nov. 9.32 8.93 3 36.2.| 27 10.2 13.5 8oy 2,ko1 ¢ 7,270 1.5
Dec. 10.15 8.95 26 188 1 10.6 73.2 4,500 4,979 12,900 1,050
Yesrly| 11.L45 8.93 1,810 8.2 6.2 46,51 212,346 1,079,340 43,965.5

® The average, meximm end minimm &ischarges for Jenuery through August ere for the period 1939-1946.
* Partly estimated ! Estimated




'

14 ’ WATER BULLETIN NUMBER [6— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT COUNTY LINE STATION

DESCRIPTION: Weater-staege recorder and cable with sit-down cable car equipped for winch and heavy weights, lo-
cated 0.8 mile downstreem from the El Paso-Hudspeth county line. This gaging station is on the rectified
channel of. the Rio Grande 47.3 river miles below thé American Dam at El Pago, Texas. The zero of the gege
.is 3,547.59 feet above mean sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 73 meter measurements during the year. 52 by the United States and 21 by the Mexican
Section of this Commission. Computations by shifting channel methods. 1946 records good. Records avail-
able: Jenuary 1, 1938 to December 31, 1946. For statement of all records of discharge at this station, in-
cluding those authenticated by this Commission, see the last pages of this bulletin.

REMARKS: Reservoirs, diversions and drainage returns modify the river flow at this station. For other re-
lated data see index in Water Bulletin No. 1k and leter bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peek: Max. 6,340 second feet on Msy 19, 1942 with a gege height of
8.66 feet. Min. * 16.9 second feet on August 1, 1946 with = gage height of 2.0k feet.

Average Flow in Second Feet

Daily: Max. 6,180, M=y 1B, 1942, Min. 46.8 Merch 4, 1939.
Monthly: Max. L,920, May 19k2. Min. 10k, March 1939.
Yearly: Mex. 1,720, 19k2. Min. 179, 19k0.
Two Successive Years: Max . 1,050, 1941-1942. Min. 193, - 1939-19%0.
Three Successive Years: Mex. 820, 19411943, Min. 24k, 1938-1940.
Four Successive Years: Max. 70k, 1941-19hk . © Min. 277, 1938-1941.
Five Successive Years: _ Mex . 626, 1941-1945. Min. 566, 1938-1942.
Nine Successive Years: . .« . + ¢ v v v & 4 4 0 0 a0 e e e . 454, 1938-1946. .
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.j
1 350 270 k15 313 218 186 160 117 302 80.1 111 280
2| 347 268 | 320 266 - | 24h 198 165. 110 333 | 79.8 115 227
3 340 265 298 251 188 188 175 160 296 107 135 2kg
4 332 | 260 2h0 273 226 185 178 17h 250 11k 151 230
5 zh2 -5 266 2Ly 488 193 185 116 2ho 84.7 112 246
6 336 2l 275 216 596 176 27 122 213 818 136 240
7 329 229 276 188 553 189 ho2 156 20k 668 135 246
8 336 231 272 198 413 151 396 177 22l 822 1k 235
9 333 229 276 190 238 183 285 246 207 621 238 192
10 347 226 272 163 192 179 296 245 199 521 246 17h
11 328 218 230 | 194 148 153 2hs . 296 191 410 230 260
12 350 206 214 222 163 156 213 365 188 348 231 296
13 352 171 229 185 5 139 201 343 175 330 178 286
14| 337 157 161 170 156 169 201 271 260 278 173 232
15 317 176 146 226 160 162 203 200 239 210 311 202
16 31k 169 151 178 188 161 187 194 232 212 316 211
17 296 168 171 195 180 182, 171 166 220 169 258 219
18 294 168 1 200 187 167 160 107 182 130 . 279 200
19 285 158 155 237 178 184 188 123 145 139 256 154
20 272 137 1hhy 211 196 165 192 ©89.2 126 195 260 139
21 269 153 ' | .105 261 218 146 219 80.0 131 226 189 318
22 281 116 | 90.0 309 167 149 30k 7.1 133 180 154 k-
23 280 113 gk.0 256 182 170 215 78.6 137 | 1h7 198 413
24 292 120 124 230 19k 17h 176 116 150 1h2 2k 386
25 |. 289 164 330 200 186 172 167 145 147 130 249 329.
26 287 23k 252 191 234 174 . 183 146 115 119 207 254
27 28k 323 18k 236 345 166 18% 136 62.0 | 178 183 208
28 279 377 138 211 275 169 173 145 55.0 | 163 165 212
29 279 L 11k 213 254 161 176 147 100 112 216 | 200
30 276 122 151 212 157 150 131 102 122 21 185.
31 273 203 188 142 180 109 201
Sum 5,807 6,578 5,10k 5,158.9 7,96k.6 . 7,638
9,626 6,408 7,512 . 6,539 5,558.0 : 6,055 -
- ! _ Current Year 1946 Period  T938-1946
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High . Low Second =
" High Low Day | Day Feet | Acre Feet Average Maximum Minimum
Jen. 3.55 2.85 10 473 20 | 214 311 19,100 16,378 20,000 11,300 |
Feb. 3.78 2.65 | 28 420 23 98.0 | =207 11,500 15,870 47,900 7,360
Mar . 3.81 . 2.65 25 460 22 85.0 207 12,700 15,387 38,900 6,370 ",
Apr. | 3.51 2.74 -1 509 10 153 219 13,000 23,916 84,200 7,870
Mey 3.98 2.65 6 | 697 | 11 123 2kp 14,900 k7,304 303 ;000 6,980
June 3.0h4 2.55 17 261 | 13 135 170 10,100 h1,102 239,000 6,870 .
July 3.87 2.50 22 664 31 124 211 13,000 36,589 140,000+ 11,400
Aug 3.38 2.04 12 385 1 |* 16.9 166 10,200 34,756 123,000 ~ 10,200
Sept. 3.87 2.18 2 439 28 46.0 185 11,000 39,232 1k0,000 8,290
Oct . 5.26 2.25 6 2,150 2 +63.6 257 15,800 25,267 61,400 11,200
Nov. 3.h2 2.49 15 357 1 86.0 | 202 12,000 15,11k 20,400 8,230
Dec . 3.52 2.55 23 L2 20 124 246 15,100 17,652 29,700 8,770 ‘
Yeerly| 5.26 2.04 2,150 * 16.9 219 158,400 | 328,567 1,247,500 129,680

* Partly estimated

e e I e




WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION 15

RIO GRANDE AT FORT QUI'fMAN STATION

DESCRIPTION: Water stage recorder and cable with sit-down cable car equipped for. winch and heavy weights lo-
cated on the rectified chamnnel of the Rio Grande 1.5 miles below 0ld Fort Quitman and 81.1 river mlles below
the Americen Dam at E1 Paso, Texas. The zero of the gage is 3,450.57 feet above mean sea level, U. S. C. &
G. S. datum.

RECORDS: Based upon 74 meter measurements during the year, 55 by the United States and 19 by the Mexican Sec-
tion of this Commission. Computations by shifting chennel methods. 1946 records good except in January,
February, November and December when the gage height - discharge relationship wes not rellable. Discharges
for these Four months were determined from meter messurements and reference to related gaging stations. Rec-
ords avallable: ' January 1923 to December 31, 1946. Careful estimates covering all months in the period
1889 to 1923 are shown in Water Bulletin No. 12. For statement of all records of discharge at this station,
including those authenticated by this Commission, see last pages of this bulletin.

REMARKS: Reservoirs, diversions and drainage returns modify the river flow at this station. See Water Bulle-
tin No. 7 for a gage history of this station. For long time trends of flow see page 15 of Weter Bulletin
No. 15. For chemicael, silt and bacterial content of river and tributary water, for watershed and irrigated
areas and for other related data see index in Water Bulletin No. 14 and later bulletins.

COMPARATIVE FLOWS FROM RECORDS #: Momentary-Peak: Max. 17,000 second feet about June 20, 1905 This is the
greatest flow in the last 118 years.é Min., freguently dry prior to January:1915. **

Average TFlow in Second Feet

Daily: Max. & 17,000, June 20, 1905. Min.frequently dry prior to Jan. 1915.
Monthly: Max. 5,030, May 19%2. Min.frequently dry prior to dJan. 1915.
Yearly: Max. 2,140, 1905. Min. ho.h 1902.
Two ~ Successive Years: Max . 1,650, 1905-1906 . Min. . 83.3 1899-1900.
Three Successive Years: Mex. 1,800, 1905-1907 . Min. 131, 1900-1902.
Four Successive Years: Max. 1,460, 1904-1907 . Min. 111, 1899-1902.
Five Successive Yesrs: Max. 1,350, 1903-1907 . Min. 211, 1898-1902.
Ten Successive (ears: - Max. 1,150, 1903-1912. Min. 24k, 1931-1940.
Fifty-eight Successive Years: . . . . . « « . o « « . . 569, 1889-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. TFeb. Marcﬂ April May June July Aug. Sept. Oct. Nov. Dec.
1| 363 [#270 309 4.8 141 154 36.6 35.6 - 56.6 248 [ 11k [r 182
2 378 |®270 269 70.3 178 162 3k.0 347 132 212 107 | 187
3| 34k |r270 226 Lh.2 2kl 206 33.6 33.0 166 270 110 (& 192
4| 306 |[u270 198 48.3 w9 106 | 3k.0 32.1 160 | 368 117 197
51 332 |u260 181 L7.4 602 3.3 63.1 31.3 61 7| 3,050 192 |® 195
6| 319 |[wes5 193 kh.o 539 68.5 56.6 4.8 180 747 164 |® 193
7| 321 (%255 185 1.8 453 59.0 1.6 42.6 120 966 162
8| 308 |u2ko - | 168 he.1 Lo2 6h.2 55.8 26.0 124 1,390 | : 178
9| 330 |v2ho 153 b6.2 368 1.7 69.4 32.3 125 85k 186
10| 327 |ueko 170 58.4 296 79.2 55.1 34.6 138 807 203
11| 319 |r2ko 193 58.7 242 61.6 68.8 38.1 |* 116 578 | 205
12| 296 |[t225 182 57.3 191 60.3 70.4 38.0 104 163 212
18 312 | %210 187 5h4.4 154 65.4 63.9 39.1 67.7 432 201
14| 356 | %200 230 60.0 131 75.6 52.8 45.8 125 399 169
15 327 | 200 203 60.0 108 53.7 67.2 43.8 209 369 194
16 319 | 190 134 62.7 61.3 70.3 62.4 b6 7% 363 221
17 305 [2175 . 106 - 54.3 61.3 73.8 51.9 k.0 190 336 230 |
18| 273 |*165 103 k.2 62.9 k9.9 18.0 4.6 184 316 208 |
19 255 145 82.8 56.3 80.8 ¥7.9 59.7 3k | 363 256 196
20 251 152 7.5 58.4 5.2 47.9 51.4 40.8 b1 280 195
21 243 1 67.1 98.0 734 y7.2 57.3 38.6 492 272 20k
22 264 112 57.1| 146 101 49.2 5h.1 * bh.2 248 252 185
23 261 ok b k7.8 | 131 80.8 61.8 .| T71.3 * 38,5 261 223 164
24 263 84.2 52.2 | 152 45. 7 8.2 41.0 36.2 262 235 217
25 241 89.2 | 136 132 L46.6 6.1 37.5 33.7 269 - 211 211 |t 343
26 20k 145 161 130 87.5 5.1 39.0 55.3 240 179 198 [t 272
27 215 251 100 121 147 ho.k 37.8 47.8 175 220 178 |* 200
28 212 31k 49.9| 146 178 37.6 37.5 47.8 170 230 152 |t 202
29 213 41.3| 180 141 35.8 38.1 39.5 190 216 148 & 204
30 215 : 39.2| 181 163 34.9 36.9 39.5 238 169 177 | % 206
31 207 38.2 182 36.6 k9.2 148 t 208
Sum! ¥5,702.8 2,475.8 2,096.6 1,257.5 15,099 *6,867
8,879 4,340.1 6,055.5 1,569.4 6,531.3 5,398
Current Year 1946 Period 1924-1946
Extreme Gage Extreme Second Feet Average | Total Acte F;aef
Month Feet High . Low Second
‘| High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 3.20 2.20 1k 675 30 82.0 | 286 17,600 13,488 20,900 5,370
Feb: 2.92 1.81 28 4ho 2k 71.8 %20k * 11,300 1k,2h0 50,100 3,510
Mar.. 2.89 1.58 | 25 310 31 35.9 | ko 8,610 12,275 38,900 1,090
Apr. 2.45 1.57 30 200 - 9 36.6 82.5 4,910 | 15,545 77,000 1,200
May 344 1.72 5 682, | 2k 38.8 | 195 12,000 28,451 309,000 880
June 2.55 1.57 3 231 30 34.0 69.9 k,160 25,587 240,000 3,630
July 2.33 1.54 22 167 4 32.3 50.6 3,110 25,016 140,000 3,110
Aug 3.29 1.43 6 548 6 22.1 ho.6 2,490 31,770 * 127,000 2,490
Sept . 6.78 1.83 16 | k4,110 13 54.2 | 218 13,000 36,266 147,000 6,980
Oct. 10.00 2.27 5| 10,600 31 138 187 29,900 26,430 66,500 4,520
Nov. 3.00 2.06 | 25 29k 2 97.6 | 180 10,700 16,197 24,500 4,990
Dec. 23 |¢ 485 1|4 182 1 %222 * 13,600 17,067 31,000 5,640
[Yearly| 10.00 1.43 10,600 - 22.1 | 181 131,380 262,332 1,270,400 102,420
z{z Mean daily Y Estimated * Partly estimated ** Elephant Butte 'Reservolr clomed January 1915.

® Estimeted from peak flow et El Pago and Upper Presidlo Including estimated records
6 See Page 71, Water Bulletin No. 8. '



16 WATER BULLETIN NUMBER [6— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT UPPER PRESIDIO STATION

DESCRIPTION: Water-stage recorder, cable with sit-down cable car-equipped for winch and heavy weights, located
“7.8 river miles above the confluence of the Rio Conchos and about 10 miles northwest of the towns of Pre-
sidio, Texas, and OJinaga, Chihushua, and 285.7 river miles below the American Dem at El Paso, Texas. . Zero

, of gage 1s 2,579. 82 feet above mean sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 39 meter measurements during the year. Computations by shifting cha.nnel methods. 1946
records good. Records available: January 1889 to December 1946. For statement of all records of discharge
at this station including those authénticated by this Commission see the last pages of this bulletin.

REMARKS: Reservoirs, diversions and drainege returns modify the river flow at this station. For long time
trends of flow see page 16 of Water Bulletin No. 15. For chemical, silt and bacterial content of river end
tributary water, for watershed and irrigated areas, for effect of rain, temperature, etc., on the river flow
and other related data, see index in Water Bulletin No. 14, pages 45, 50 and 51 in Water Bulletin No. 12, and
later bulletins. See Water Bulletin No. 12, pages 45 to 48 for explanation of estimated flows included here.

COMPARATIVE FLOWS FROM RECORDS: # Momentary Peak: Max. & 15,200 sec. ft. on June 12, 1912. From local tes-
timony of flood heights, this 1s the greatest flow in the past 55 years or longer. Datum of gage in 1912 is
unknown. Min., sometimes dry. See pages 71 end 72 of Water Bulletin No. 8 for the megnitude and averasge fre-
quency of floods during the previous periods of record. On May 26, 1942, a gage height of 10.57 feet was
reached with a flow of 5,160 second feet. This level was the highest reached during the years 1923-1946, in-
clusive, and according to local testimony it was the highest level reached in the past 55 years or longer.

Average TFlow in Second Feet

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

Monthly ¢: Mex. 10,150, June 1912, Min. sometimes dry.

Yearly ¢: Mex. 1,970, 1907. - Min. 75.0 193L.

Two. Successive Years &: Max. 1,560, 1906-1907 . Min. 125 1899-1900.

Three Successive Years ¢: ' Max. 1,690, 1905-1907. Min. 152 1900-1902.

Four Successive Years ¢: Max. 1,380, 1905-1908. Min. 1hh 1899-1902.

Five Successive Years ¢: Max. 1,240, 1905-1909. Min. 188 1933-1937.

Ten Successive Years ¢: Max. 1,080, 1905-191%. Min. 213 1931-1940.:

FiTty-elght Successive Years ¢: . . . . . e e e 546, 1889-1946.

Mean Daily Discharge in Second Feet 1946 — Annual and Period Summary

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

1| 361 260 125 50.5 6.5 by 3.1 2.2 (v 1.0 184 & 215 166

2| 353 265 | 116 38.8 6.7 5.0 2.9 - 2.0 269 217 ¥ 191 156

3| 3k 259 175 33.8 b5 4.0 652 v2.0 259 183 162 148

4| 329 259 246 31.1 11.0 3.7 137 *r 2.0 133 1,050 152 159

5| 322 265 251 23.3 5.9 k.0 T oe25.2 | 2.0 32.1 73k 141 168

6| 331 266 | 219 18.5 4.6 3.7 5.1 |* 2.0 8.5 925 128 169

7 363 266 211 19.2 29.6 3.3 680 2.0 6.3 | 2,040 113 160

8 354 268 195 19.9 41.9 3.0 351 T 2.0 7.4 2,7% | 115 164

9 358 256 184 17.9 194 3.0 96.0 |* 18.4 5.3 | 2,180 121 169
10 | 344 248 | 184 15.9 190 3.0 h2 |* 2.0 3.0 | 1,460 k7 173
11| 333 26 177 1k.9 189 3.0 361 ? 1.9 ' 2.5 ¥ 1,200 150 182
12| 320 241 162 13.7 177 3.0 301 * 1.8 2.3 ¢ 743 1ko L 193
13 31h 238 158 . 11.8 120 30 119 LR W 4 2.3 k640 157 183
14| 336 237 138 11.6 85.2 3.0 59.5 |* 1.6 2.0 ¢ 538 168 ¢ 172
15| 326 237 | 130 10.3 61.3 3.0 37.0 |* 15 12 ¢ 465 171 194
16 300 221 130 10.1 L6.4 3.0 9.k |2 1.5 366 432 17k 233
17 326 202 117 9.8 34.6 3.0 10.8 |t 1.5 h3.6 508 170 230
18| 348 9% ) 115 9.6 20.6 3.0 6.2 [ 1.4 163 p 361 160 203
19| 349 192 | 116 10.0 15.4 3.0 3.4 1% 1.3 715 346 178 = 17k
20 | 348 186 | 126 9.2 12.9 3.0 3.6 |* 1.2 | 1,40 318 206 | 171
21| 337 169 . | 111 8.5 10.9 3.0 by ofro1.1 913 . 290: 94 p 179
22 327 163 105 8.4 9.2 3.0 352 ¥ 1.0 1,890 264 206 172
23 | 310 154 97.0 7.6 7.5 3.0 153 T1.0 1,710 2h8 206 177
24 303 163 89.0 7.1 6.4 3.0 32.9 |[* 1.0 624 250 210 172
25 | 294 169 78.6 6.9 7.0 90.7 2.2 |* 1.0 373 260 199 271
26| 204 147 58.2 6.8 6.4 [ 30.4 ‘6.1 |* 1.0 313 239 176 341
27 290 140 52.5 6.6 6.1 10.0 3.0 |* 1.0 250 217 176 300
28| 287 134 48.5 6.4 5.7 6.9 3.9 2.5 320 21k 193 312
2g | 284 hy.3 6.4 5.k k.0 3.9 |¥ 1.0 248 200 | 192 277
30| 264 43,4 6.6 5.0 3.6 2.8 | 1.0 206 185 183 237
31| 263 52.7 5.0 2.2 |t 1.0 191 223
Sum 6,045 451.2 2247 * 6k.6 19,722 6,228

10,008 4,055.2 1,331.7 3,523.8 10,490.3 5,103
, Current Year 1946 Period 1924 -1946
Extreme Gage Extreme Second Feet " | Average | ot Acre Feet
Month Feet High Low ‘Second - T .
High - Low Day Day Feet | Acre Feet Normal Maximum Minimum

Jan. 1.0 .52 385 30 | 251 323 19,900 12,910 24,400 64l
FQE . .sz - .10 ; 268 28 | 132 216 12; 000 12; 619 uo; 800 1,420
Mar. 60 |- 75| 5 272 30 | 39 g 131-0 B,ggg lg,g?{z ﬁ;égg N 282 .
Apr. |- .58 |- 1.5 | 1 57.1 | 30 5 15. ’
ng .26 - 130 9 298 I3 3.2 43.0 2,640 211039 240,000 0
June .07 |- 1.31| 25 164 10 1.7 7.5 446 20,241 216,000 L6
July 3.67 |-.1.39 | 3| 1,260 ;1 1.8 | 11k 6'923 §E,g§; gg,ggg N 1;3-3
A .10 9 169 22 |t 1.0 |* 2.1 |* 1
s‘;ﬁt. 5.39 |- 1.58 | 23 | 1,980 $1(* 1.0 | 35 20,800 38i995 * 151;000 602
oct. 8.%0 10| 81| 3,290 1| 170 636 39,100 33,971 105,000 0
Nov. 37 |- .20 | 1 |* 219 7 | 109 170 10,100 16,196 34,500 0
Dec. 9% |- .03 | 26 354 3| 146 201 12,400 15,635 30,900 | 374
early| 8.40 . 3,290 2 1.0 18k 133,439 . | 252,850 1,176,700 ) 54,315

% And other days » Estimated: * Partly estimated

# Including estimated records © Since daily records began in 1900 ¢ Beginning with 1889
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RIO CONCHOS AT CUCHILLO..PARADO STATION, CHIHUAHUA

DESCRIPTION: Weter-stage recorder and cable with cable car. Located in Selinete Canyon, 3.1 miles north of
the town of Cuchillo Parado, Chihushua and 28.6 air-line miles westward from Ojinegs, Chihushus, and 49.1
river miles above the confluence of the Rio Conchos with the Rio Grande which is 293.5 river miles below the
American Dam at E1 Paso, Texas. Zero of the gege is 2,914.23 feet above mean sea level U. S. C. & G. S.
datum.

RECORDS: Based upon 166 meter measurements during the year. Computetions by shifting chennel methods. 1946
records good. Records avallable: January 1, 1945 to December 31, 1946. For statement of all records of
diacharge at this station, including those authenticated by this Commission, see the last pages of this
bulletin.

REMARKS: Construction of this stetion waes completed in Janlary 1945 for the purpose of determining discharges
at this point where e storage reservoir is under consideration. -Gage readings begen January 1, 1945, meas-
urements began on Jenuary 26 and on January 28 a water-stage recorder was dnstalled. The flow of thils stream
1s modified by irrigation diversions and drainage returns and is elso strongly affected by the operation of
La Rosetilla, La Colina end Le Boguilla reservoirs situated 139, 199 and 206 river mlles respectively, above
this station. The hydro-electric plants at the reservoirs cited, have the following power generation capac-
ities: 5,150 kw., 3,620 kw. =nd 1k,647 kw., respectively. For chemical content of Rio Conchos water, rain-
fall on the watershed and its watershed yield and related data, see index in Water Bulletin No. 1k and later
‘bulletins. Records of silt content at this station will be found elsewhere in this bulletin.

EXTREME FIOWS: The greatest recorded flow for the period 1945-194%6 was 34,360 second feet on Octobér 9, 1945,
wlth a gege height of 15.85 feet. The lowest recorded flow was 53.3 second feet on September 17, 1945, with
8 gage height of 2.00 feet. For flood flows on the Rio Conchos since 1829 see pages 71 and 72 of Water
Bulletin No. 8

\

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. . | Nov. Dec.
1| 678 833 621 392 | 323 138 406 200 11,270 | 2,090 | 1,170| 759
2| Ma 696 565 43l 226 167 569 - 194 6,110 2,890 950 | 65k
3| 639 | 1,070 473 348 259 333 37k 392 5,550 2,4k0 763 | 752
4| 445 1,090 621 308 307 305 388 342 6,000 3,860 | 1,380 | 569
5 388 823 823 351 55k 276 | 103 625 10,350 3,090 802 | 646
6| 357 459 823 306 | 286 204 576 597 8,580 3,360 706 | 48k
7| L8k 385 773 276 | k466 167 1,610 371 6,390 | 5,970 81| 886
8 The' 48k 674 342 335 247 2,930 319 4,840 6,750 9821 985
-9 Lol 487 | 1,000 312 233 392 2,570 438 4,200 3,780 999 | 961
10 501 4ok | 1,0%0 270 185 342 1,520 4148 2,420 4,130 989 | 8o
11 600 L 932 - 213 299 L8k 1,150 L8y 2,350 3,170 | 1,090 | 5hk
12 6ok 837 855 181 312 310 - 1,060 prt) 1,880 2,780 858 | 689
13 | * 636 505 18 145 420 203 865 326 1,490 2,790| 1,070| 516
14 | * 855 . 392 515 Shiy L2k 188 586 289 1,290 2,660 876| L66
15 901 554 576 1,520 318 182 975 215 1,460 2,000|_ 802| 763
16 678 k10 664 745 21k 203 809 178 1,180 1,800 918 | 7h2
17 593 431 886 509 | 161 158 hal 30k 1,160 2,050| 1,040 | 819
18 | 869 710 | 1,010 - 728 143 159 315 292 872 1,450 1,040| 572
19 24 802 8y 699 125 164 526 201 1,620 1,940 848 | 516
20 576 632 %59 |7 1,170 116 1h) * 851 187 1,660 1,760 586| 699
21 865 819 343 | 1,200 107 127 o6 | 173 6,180 1,330, 763 | 632
22 961 537 73 879 124 194 1,030 143 4,270 1,00 639 | 639
23 731 572 T10 713 151 2,590 470 11k 3,100 1,410 590| 576
24 706 509 537 367 134 1,270 k10 9k.3 1,900 1,280 720 _72h
25 650 653 770 2718 167 515 289 80.9 957 1,210 512 | 565
26 625 | 816, 77 280 353 463 205 73.1 3,000 1,130 611| T27
27 653 L8k 420 265 420 343 158 |. 67.8 1,900 1,180 61k |- 554
28 540 788 316 321 298 90k 158 92.2 2,180 1,280 T70| 466
29| 833 335 202 okh _ 505 158 125 1,510 1,330 72| W3
30 766 335 286 181 60k 279 1,270 1,880 1,270 756| 13
81| 915 B 371 152 286 2,860 1,130 - Lok
Sum 17,713 ) 14,674 12,318 11,945.3 73,350 20,065
20,450 19,979 8,037 23,296 107,549 25,387
! Current Year 1946 Period 1945-1946
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second - —
High Low | Day Day Feet | Acre Feet | Average | Maximum | Minimum
Jan. | %.89 3.64 30 1,k20 7-| 346 660 10,560 47,115 |* 53,670 40,560
Feb. 4.76 3.64 3 1,370 11 | 360 633 | 35,130 36,625 38,120 35,130
Mar. k.92 3.4 9 1,k70 28 | 275 6Ll 39,630 35,955 39,630 32,280
Apr. 5.58 3.05 | 20 2,140 13 | 136 489 | 29,110 21,845 29,110 14,580
May 6.07 2.92 i 2,850 20 | 102 259 15,9k0 12,740 15,940 9,540
June 8.46 2.99 23 6,530 2| 123 RSN 2k, h30 20,125 24,430 15,820
July 6.86 3.02 8 3,640 # | 139 751 | 46,210 112,355 178,500 46,210
Aug 7.81 2.66 | 31 5,260 27 58.3 385 23,690 27,765 31,840 23,690
Sept. | 10.73 3.9 |1 13,910 18 | 565 3,580 | 213,300 110,225 213,300 | 7,150
|Oct. 9.32 3,74 7 8,760 22 | 752 2,370 | 145,500 162,850 180,200 145,500
Nov. 5.12 2.82 I 1,550 27 | 473 846 50,360 53,290 56,220 50,360
Dec. 4.76 2.56 T 1,520 29 | 385 647 39,800 29,705 39,800 19,610
Yearly| 10.73 2.56 13,910 58.3 972.| 703,660 | 670,595 703,660 637,530

# Various days of the month
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RIO ‘CONCHOS NEAR OJINAGA, CHIHUAHUA

DESCRIPTION: The Rlo Conchos enters the Rio Grande 3.7 miles sbove the international highway bridge between
Presidio, Texes and Ojinage, Chlhuahua, 2.0 miles sbove the Lower Presidio geging station on the Rio Grande,
7.8 miles below the Upper Presidlo gaging station on the Rio Grande and 293.5 river miles below the American
Dam at El1 Paso, Texas. N

RECORDS: Based upon discharge records of the Rio Grande at Upper Presidio and Lower Presidio stations and es-
timated irrigation diversions and srroyo inflow between these two stations. 1946 records good. Records
available: May 1900 through 1913 and 1927 through 1946. Careful estimates covering all the months when de-
pendable measured records were not svallable in the period 1896-1926, are shown in Water Bulletin No.l2. For
statement of all records of discharge at this station, including those euthenticated by this Commission, see
the last pages of this bulletin.

REMARKS: Reservoirs, diversions and drainage returns modify the river flow at this station. Ia Colina reser-
voir with 21,900 acre feet capacity amd a maximum surface area of 1,160 acres,located about 10.5 miles down-
stream from La Bogquilla Dam, and La Rosetilla Reservoir, located about 52.7 miles further downstream, with a
capacity of 15,400 acre feet end & maximm surface area of 840 acres, are used for power development only.
The deily river flow may be modified by these reservoirs,but except for evaporation,the monthly flow 1s not.
Power generation facilities #: La Boquilla 1h,647 kw., La Colina 3,620 kv., La Rosetilla 5,150 kw. For
chemical and bacterial cortent of Rio Conchos water, rainfall on the watershed and its watershed yileld,
watershed and irrigated areas, and other related data, see index In' Water Bulletin No. 14  and later bulle-
tins. For long term trends of flow see page 17 Water Bulletin No. 15. .

COMPARATIVE FLOWS FROM RECORDS: ** Momentary Peek: Max. 162,000 second feet on September 11, 190k. This is
the largest flow from the Rio Conchos for the past 118 years or longer. See pages 71 and 72 of Water Bulle-
tin No. 8 for the magnitude and average freguency of floods from the Rio Conchos since 1828. Min., 3.0 sec-
ond feet on May 14, 1904k. The second lowsst recorded flow was 19.0 second feet on August 18, 1937..

Average Flow in Second Feet

Dally: ) Max. @: 148,900, Sept. 11, 1G0k. Min. 5.0 May 1k, 190k.
Monthly: Max. ©: 24,540, Sept. 190k, Min. 11.0. May 1902.
Yearly: Max. @: 3,720, 1914, Min. 3.8, 1922.
Two  Successive Years: Max. &: 3,290, 1905-1906. Min. 647, 1921-1922.
Three Successive Years: Max. ¢: 3,210, 190k-1906. Min. 917, 1935-1937.
Four Succeassive Yeara: Max. ¢ 2,840, 1904-1907. Min. 901, 1934-1957.
Five Succeasive Years: Max. ¢ 2,540, 1904-1908. . Min. 1,090, 1933-1957-
Ten Successive Years: Max. ¢ 1,250, 1928-1937 .

2,030, 1897-1906.

Min.
‘Fifty-one Successive Years: . 1,680, 1896-1946.

Current Year 1946 Period  1924-1946 ]

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

High Low | Day Day Feet | Acre Feet, Normal Maximum Minimum
Jan. T 1,760 6 | 420 711 43,700 61,470 147,000 20,300
Feb. % 1,120 18 | h32 657 36,500 51,122 87,700 29,100
Mar . 10 1,150 31 | 351 652 40,100 46,204 80,800 20,900
Apr. 16 1,230 15 | 197 465 27,700 34,780 79,700 5,000
May 5 2,650 26 | 135 28k 17,400 41,190 1L8,000 3,950
June 23 3,570 23 | 129 359 21,400 46,171 91,900 8,720
July 9 3,210 31 | 166 762 46,900 97,401 502,000 15,800
Aug 29 1,720 27 80.0 298 | 18,300 |. 136,848 601,000 11,300
Sept . 2 | 11,000- 1| 930 3,600 | 214,000 292,773 | 1,173,000 6,770
Oct. - 4 | 12,400 27 | 985 2,660 | 164,000 181,835 798,000 34,600
Nov. 4 1,540 28 | 511 893 53,100 64,496 110,000 29,000
Dec. 10 1,240 30 | b5k 696 42,800 56,448 97,700 22,200
early 12,400 80.0 1,000 | 725,900 1,110,828 | 2,431,850 509,600

# Data from June 193k issue of "Irrigacién en Mexico" ** Including estimated records @ Begimming with 1900
¢ Begluning with 1896
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RIO GRANDE AT LOWER PRESIDIO STATION

DESCRIPTION: Water-stage recorder, cable with sit-down cable car equipped for winch and. heavy weights, located
about 1.7 miles above the international highway bridge between Presidio, Texas and OJinaga, Chihuahua, 2.0
miles below the confluence of the Rio Conchos with the Rio Grande end - 295.5 river miles below the American
Dem at E1 Pago, Texas. Zero of gage is 2,556.42 feet above U. S. C. & G. S. sea level datum.

RECORDS: Based upon 47 meter measurements during the year. Computetions by shifting channel methods. 1946
records good. Records available: - January 1896 to December 1946. TFor statement of all records of discharge
at this station including those authenticeted by this Commission see the last pages of thls bulletin.

REMARKS: Reservoirs, diversions and drainsge returns modify the river flow at this station. For gage history
see previous water bulletins. For long time trends of flow see page 19 of Water Bulletin No. 15. For chemi-
cal, silt and bacteriml content of river and tributary water, for watershed and irrigated areas and for other
related data, see index in Water Bulletin No. 1k and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: “#** Momentary Peak: Max. 162,000° second feet on September 11, 190%. Min. 3.0
second feet on May 1%, 190k.” See pages 71 and 72 of Water Bulletin No. 8 for the magnitude and average fre-
quency of floods since 1828.

‘ Average Flow in Second Feet

Daily 6: Mex. 149,200, Sept. 11, 190L. _ Min. 5.0 May 14, 190k.
Monthly @: Max. 24,870, Sept. 190k. Min. 11.0 May 1902.
Yeariy 6: . Max. 4,870, 1906. Min. 756, 1922.
Two  Successive Years $: Max. 4,850, 1905-1906. Min. 982, 1939-1940.
Three Successive Years ¢: Max . 4,460, 1905-1907. Min. 1,090, 1934-19%6.
Four Successive Years ¢ Max. - 4,230, 190k-1907. Min. 1,070, 1934-1937.
Flve Successive Years ¢: Max. 3,740, 190%-1908. Min. 1,270, 1933-1937.
Ten Successive Years ¢: Max . 3,100, 1905-191k. Min. 1,k90, 1928-1937.
Fifty-one Successive Years: . . . . . . . . . . . . . . s« . . 2,200, 1896-1946.
Mean Daily Discharge in Second Feet 1346 —— Annual and Period Summary
Day| Jan. Feb. | March | April May Juné July . Aug. Sept. Oct. Nov. Dec,
1 781 | 1,160 860 430 260 185 551 2l 5,270 . 2,130 | 1,400 | 939
2 93 | 1,090 782 428 301 176 Yl 189 ¥ 8,210 3,000 | 1,470 | 86k
3 798 | 1,060 T 48 260 164 1,130 159 5,630 -+ 3,280 | 1,250 | 857
4 935 | 1,250 790 Lok -351 237 1,070 26k 4,580 - 7,680 | 1,250 865
5| 814 | 1,220 960 346 913 260 549. 308 * 8,620 3,920 | 1,530 | 794
6 75% | 1,030 | 1,020 383 3N 255 522 508 10,200 . 3,920 986 810
7| 1,270 835 | 1,020 350 326 223 1,350 482 8,990 8,040 966 | 69k
8| 1,070 770 92l 318 b2 172 2,280 365 4,930 10,500 | 1,000 | 1,130
9| 1,090 793 86k 357 537 154 2,900 335 3,900 8,260 | 1,180 1,100
10 935 816 | 1,130 330 460 284 2,180 376 2,830 5,460 | 1,180 | 1,180
11 920 810 | 1,120 289 421 279 1,660 394 2,240 5,250 | 1,160 992
12 987 756 | 1,020 261 Lol 351 1,200 | - 419 1,900 4,100 | 1,2k01 809
13 982 923 882 237 ko7 296 1,200 382 ‘1,640 3,680 981 883
14 | 1,170 676 641 222 4o 221 818 334 1,350 3,100 | 1,2%0 757
15 | 1,200 662 662 590 433 179 735 | 273 1,350 2,620| 1,010 724
116 1,130 787 713 | 1,100 374 188 828 239 2,h20 2,380 955 1,010
17 | 1,010 677 776 653 284 198 782 20k 1,200 1,760 | 1,110 | 1,030
18 | 1,010 655 946 559 236 177 632 220 1,220 2,400 1,190 | 1,010
19 1,240 927 992 636 207 167 425 ' 20 2,270 1,910 1,220 826
20| 1,120 922 845 783 19% 156 565 202 3,070 2,200| 1,000 750
21| 1,060 882 | © 627 910 177 147 751 180 5,790 1,950 85k 89k
22| 1,270 918 Skl ol 168 1k0 1,070 166 | 7,880 1,660 919 | 836
.28 | 1,180 753 637 766 160 870 1,100 150 5,510 1,360 813 907
24| 1,070 796 T30 f3nn 16k 1,760 559 138 3,300 1,610 837 888
25| 1,030 761 678 453 161 921 116 120 2,020 1,500 909 | 1,010
26 [ 1,050 88k 784 361 146 545 350 107 2,060 1,430 752 | 1,030
27 993 892 737 313 262 459 264 88.1 | 3,020 1,390 80k | 1,0k0
28 | 1,040 Tho 527 | 276 363 473 221 1k 2,460 1,410 866 922
29 963 | - 452 301 307 818 196 431 2,660 1,470 915 815
30 | 1,070 k20 291 241 525 174 385 1,990 1,510 897 724
81| 1,170 4§13 209 193 1,230 1,480 729
Sum 2k, L5 14,383 10,980 9,273.1 102,360 27,819
32,055 2k,270 10,112 27,115 118,510 31,884
Current Year 1946 Period  19524-1946 .
‘, Extreme Gage | Extreme Second Feet Average | Total Acre Feet
Month Feet High Low Second
High Low | Day . Day Feet | Acre Feet Normal Maximum Minimum
Jan. 3.83 2.61 7 2,110 6 746 1,030 63,600 4,374 164,000 30,400
Feb. 3.25 | 2.45 ] 1,380 | 18| 628 873 148,500 63,730 99,700 33,900
Mar . 3.2L 2.05 10 1,3h0 31 ho2. 783 48,100 56,770 89,k00 | 21,200
Apr. 3.16 1.67 16 | 1,240 15 208 479 28,500 43,024 84,100 L, 460
May 4.26 1.46 5 2,690 26 1kl 326 20,100 61,907 270,000 3,660
June 4.86 1.4t 23 3,570 23 132 366 21,800 | = 66,102 267,000 9,250.
July her [ 155 | 9 3,350 | 31| 168 875 53,800 123,430 564,000 23,900
Aug 3.52 1.30 29 [ 1,720 27 80.8 299 18,400 171,313 675,000 18,400
Sept. 8.30 2.87 2 11,000 1 789 3,950 235,000 331,777 | 1,324,000 7,370
oct. 8.95 | 3.07-| _&.| 12,700 |%27 |1,210 3,300 | 203,000 215,813 864,000 41,000
Nov. 3.50 | 2.45 R 1,690 | 28 | 700 1,060 63,200 80,704 141,000 37,800
Dec. 3.25 | 2.b0 | 10 1,410 7| ..666 897 55,200 72,07k 116,000 31,400
Yearly 8.95 1.30 12,700 80.8 | 1,190 859,200 | 1,361,018 | 3,466,700 662,700

% And other dsys * Pertly estimated @ Beginning with 1900 #* Including estimated records
¢ Beginning with 1896 .
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ALAMITO CREEK STATION NEAR PRESIDIO, TEXAS

DESCRIPTION: Water-stage recorder, about 1,800 feet above confluence with the Rio Grande, end six miles below
Presidio, Texas, and OJinaga, Chihuahua. This creek enters the Rio Grande .4 river mile below the lower end
of the Presidio Valley and 306.9 river miles below the American Dam at El Peso, Texas. Zero of gage 1is

. 2,541.42 feet sbove mean sea level, United States Coast and Geodetic Survey datum.

RECORDS Based upon U meter measurements during the yeer and a rating curve, the high points of which are de-
termined by slope-area calculations, and the medium and low points of which are determined by meter measure-
ments: also, upon numerous estimtes by the hydrographer at low flow. Computations by shifting channel
methods. 1946 records fair. Records available: January 1, 1932, to December 31, 1946. For statement of all
records of discharge et this statlon including those authenticated by thls Commission see the last pages of
this bulletin.

REMARKS: The flow of this spring-fed creek is modified by a smell irrigation reservolir(San Esteban) 10.5 miles

‘south of Marfa and by irrigation diversions for about 805 acres of land below the reservoir. The low Pflow is
steady, being from springs. The high flow is erratic, being from storms. The dralnage area above thls sta-
tion is 1,50k square miles, all in the United States, 461 squere miles of which are above San Esteban Dem and
1,043 square miles below it. On October 2, 1932, backwater from the Rio Grande reached a gage helght of 8.33
feet 'at this station. This 1s the highest recorded gege height. TFor chemical content of weter and other re-
lated data see index in Water Bulletin 1k and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 9,670 second feet on July 20, 1937 with a gege height of
5.33 feet. Min. .87 second feet 1n May 1932.

Average Flow in Second TFeet

Daily: Max . 3,290, Oct. 2k, 1941. Min. .87 May 1-22, 1932.
Monthly: Max. 329, Sept. 1936. Min. 2.0 Feb. 1935.
Yearly: Mex . 55.9 19h1. Min., 8.8 193k,
Two  Successive Years: Mex . k9.7 1935-1936. Min. 9.5 1933-1934.
Three Successive Years: Meax. %40.8 1935-1937. Min. 17.5 1938-1940.
Four Successive Years: Max . 35.0 1935-1938. Min. 18.9 1937-1940.
Five Successive Years: Max. 32.5 1932-1936. Min. 19.1 1942-1946.
Ten  Successive Years: Mex. . 29.8 1935-19h% . Min. 22.7 1937-1946.
Fifteen Successive Years: . . . « ¢ « v v 4 v 4 0 v e e e 4 26.0, 1932-1946.

Mean Daily Discharge in Second Feet 1516 — Annual and Period Summary
Day| Jan. Feb. March | April May June . July Aug. Sept. Oct. Nov. Dec.
1) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.5 35| 3.5 3.5
2] 35 3.5 3.5 3.5 3.5 3.5 3.5 3.0 21.6 35| 3.5 3.5
3| 3.5 3.5 3.5 | ,3.5 3.5 3.5 3.5 3.0 33.7 3.5 3.5 3.5
41 3.5 3.5 3.5 | 35 3.5 3.5 3.5 3.0 k.o 17.9| 3.5 3.5
5| 3.5 3.5 3.5 3.5 5.0 3.5 9.4 3.0 3.5 392 3.5 3.5
6| 3.5 3.5 3:5 3.5 5.0 3.5 53.4 3.5 3.5 52.9 | 3.5 3.5
71 3.5 3.5 3.5 3.5 4.5 3.5 95.4 5.0 3.5 983 3.5 3.5
8| 3.5 3.5 3.5 3.5 5.4 3.5 12.9 10.0 3.5 [1,560 3.5 3.5
9| 35 3.5 3.5 3.5 48.4 3.5 7.0 3.5 3.5 218 3.5 | 3.5
10| 3.5 35 3.5 3.5 |, 6.0 3.5 5.0 8.0 35 4.5 3.5 3.5
11 3.5 3.5 3.5 | 3.5 5.5 3.5 6.0 3.5 3.5 12.0 3.5 3.5
12 3.5 3.5 3.5 3.5 5.0 3.5 k.o 3.5 3.5 5.0| 3.5 3.5
13| 3.5 3.5 3.5 3.5 L5 3.5 3.0 3.5 3.5 v bkis|o35 3.5
14| 3.5 3.5 3.5 3.5 k.0 3.5 3.0 3.5 3.5 kol 3.5 35
15| 3.5 3.5 3.5 3.5 3.5 3.5 3.0 35 3.5 3.5 3.5 3.5
18] 3.5 3.5 3.5 3.5 3.5 3.5 30 3.5 10.0 3.5 35 3.5
17 3.5°1 3.5 3.5 3.5 3.5 3.5 3.0 3.5 3.5 3.5 35 3.5
18| 3.5 3.5 3.5 3.5 3.5 1k.o 20.9 3.5 3.5 35| 35 3.5
19| 3.5 3.5 3.5 3.5 3.5 9.1 5.0 3.5 82.0 3.5| 35 3.5
20 3.5 3.5 3.5 3.5 3.5 10.8 - Lo 3.5 276 3.5 3.5 3.5
211 3.5 3.5 3.5 3.5 3.5 7.0 3.0 3.5 168 3.5| 3.5 3.5
22| 3.5 3.5 3.5 3.5 3.5 7-5 3.0 3.5 53.3 3.5 3.5 3.5
28| 3.5 3.5 3.5 3.5 3.5 7.0 3.0 3.5 5.0 3.5 3.5 3.5
24| 3.5 3.5 3.5 35 3.5 6.0 3.0 3.5 3.5 3.5 3.5 3.5
25| 3.5 3.5 3.5 3.5 3.5 5.0 3.0 3.5 3.5 3.5, 3.5 3.5
26| 3.5 3.5 3.5 3.5 3.5 L.o v 3.0 3.5 3.5 . 3.5] 3.5 3.5
27| 3.5 3.5 3.5 3.5 3.5 k.5 6.0 3.5 3.5 3.5 3.5 3.5
28| 3.5 3.5 3.5 3.5 3.5 4.0 3.0 3.5 3.5 |- 3.5| 35 3.5
20| 3.5 3.5 3.5 3.5 3.5 3.0 10.0 3.5 3.5 3.5 3.5
38| 3.5 35| 35 35 3.5 3.0 6.0 3.5 3.5 3.5 3.5
31 3.5 3.5 3.5 3.0 5.0 3.5 3.5
Sum 98.0 105.0 145.4 129.0 3,368.8 108.5

108.5 108.5 166.8 288.0 T27.1 105.0

Current Year 1946 Period 1932-1946

Extreme Gage Extreme Second Feet Average |  Total Acre Feet
Month Feet High Low Second Maxi i

High Low Day Day Feet | Acre Feet Normal aximum inimum

Jan. $1 3.5 (Y1 3.5 35 215 205 273 123

Feb . ¥ 3.5 [$1 3.5 3.5 19% 188 _ 234 oo

Mar . $+1 3.5 |¥1 3.5 3.5 215 203 270 123

Apr. $1 3.5 |41 3.5 3.5 208 247 743 119

May ¥ h4.23 9 (r 153 $1 3.5 5.4 331 1,577 8,520 184

June 3.62 18 53.5 [+ 1| 3.5 4.8 288 2,023 * 6,360 ) 206

July h.28 7 195 |#11| 30 9.3 571 2,987 6,650 2hg

Aug 4.26 Ak 54.0 | %1 3.0 L2 256 3,725 16,330 216

Sept . 5.46 19 4,300 $1 3.5 24.2 1,40 [ 4,329 19,600 179

Oct. 5.86 8 7,000 $1 3.5 109 . 6,680 2,838 19,200 . 157

Nov. $1 35|41 3.5 3.5 208 267 807 119

Dec. $1 3.5 %1 3.5 3.5 215 . 232 408 117

early 5.86 7,000 3.0 1k.9 10,821 18,821 40, Lk 6,397

Y Estimated * Partly estimated $ And other days




WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION 21
TERLINGUA CREEK STATION NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder located about 12 miles south of Terlingua, Texas, 2.4 miles above the con-
fluence with the Rio Grande at the lower end of, Santa Helena Canyon. Zero of gage is 2,192.01 ¥ .5 feet
ebove mean sea level, United States Geological Survey datum. This creek enters the Rio Grande 371.6 river
miles below the American Dem &t El Paso, Texas.:

RECORDS: Based upon 47 meter measurements during the year at low flow, and the rating curve, the higher points
of which were determined by slope-area calculations end the medium and low points of which were determined by
meter measurements. Computations by shifting chemnel methods. 1946 records fair. Records available: Janu-
ary 1, 1932, to December 31, 1946. For statement of all records of discharge at this station including those
suthenticated by this Commission see the last pages of this-bulletin.

REMARKS: The flow of this spring-fed creek is modified by irrigation diversions above the station. The low
flow is steady, béing from springs; the high flows are erratic, being from storms. On September 2, 1943, the
"A" frame at this station on the east side of the creek was washed away and has not been replaced. The cable
anchorage in the rock hill and the gage well'on the west side were undemsged. For chemical content of water
and other related data see index in Water Bulletin 1h.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 34,900 second feet, on May 2k, 1935, with a gage height
of 17.59 feet. Min., ¥ O second feet on September 29-30, 1937.

' Average "Flow in Second Feet -

Deily: Max. 17,200, June 1, 1937- Min. ¥ O Sept. 29-30, 1937.
Monthly: Mex. 921, June 19%7. Min. .83 oct. 193k
Yearly: Max. 146, 1937. Min. 5.5 1943.
Two  Successive Years: Max. 11k, 1936-1937. Min. 8.6 1942-1943 .
Three Succeseive Yesrs: Mex. 111, 1935-1937. Min. 11.5 1942194k,
Four Successive Yearsa: Mex . 101, '1935-1938. Min. 12.9 1942-1945.
Five Successive Years: . Max. 99.7  1935-1939. Min. 13.8 19h42-1946.
Ten Successive Years: Max . 66.5 1932-1941. Min. Lh.5 1937-1946.
Fifteen Successive YBATS: . + + « « « o o « 4 o o v 4 40 4 0 .. 49.0, 1932-1946.

Mean Daily Discharge in Second Feet 194 —— Annual and Period Summary
Day| Jan. Feb. | March | Aprit May June July Aug. Sept. Oct. Nov. -| Dec.
1| 3.1 4.6 4.3 k.1 N 3.2 k2| 2.6 4.6 10.5 3.3 2.8
2| 3.2 4.7 4.3 L.2 b2 |n 3.0 |[* 29.8 2.6 4.6 . 9.k 3.3 2.8
3| 3.4 48 L. 4.2 Lo v 29|t 524 2.6 4.6 8.3| 3.2 2.8
4| 3.5 | k.8 k.5 .2 616 2.8 |® L.y 2.6 4.6 7.2 3.1 2.8
5| 3.6 4.8 k.6 4.2 616 2.7 |* 149 /2.6 4.6 6.1 3.0 2.8
6| 3.7 4.9 4.6 4.3 86.0 2.5 | ¥ 338 2.6 L.6 5.0 3.0 2.8
7| 3.8 5.0 L7 ' 34 0 2.4 |» 286 5.7 L.6 410 2.9 2.8
8| 3.9 5.0 4.8 L.y 18.5 | - 2.4 |2 235 4.0 L.y 315 2.8 2.8
9| L 5.0 4.8 k.5 202 2.4 k.6 2.7 L 255 2.7 2.8
10 4.2 5.0 4.9 4.6 62.8. 2.k .1 2.7 3.8 11.0 2.7 52 8
11| 4.3 5.0 5.0 k.6 5.6 2.4 k. 2.7 3.6 9.9 2.6 43.2
12| kb 5.0 5.0 4.7 5.2 2.4 k.1 2.7 3.4 8.7 2.6 5,0
13 | 79-% 5.0 1.8 4.8 1.8 2.4 k.1 2.7 3.1 7.6 2.6 4.0
14| 2.5 5.0 ‘b7 4.8 L. 2.4 L. 2.6 3.1 | 6.4 2.7 k.0
15| 4.6 5.0 k.5 4.8 4.0 2.4 L. 2.5 218 5.3 2.7 3.9
16| L.7 5.0 4. 4.8 3.8 2.4 k. 2.4 320 4.9 2.7 3.9
17 L.8 5.0 .2 4.8 3.5 2.4 b 2.3 ‘13.5 b7 2.8 3.9
18 4.9 5.0 4.0 4.8 3.2 2.4 46.0 2.3 17.1 L.k 2.8 3.8
19 k9 | 5.0 3.9 %.8 3.0 . 20.6 k1 2.2 17.8 L.2 2.8 3.8
20 5.0 L.9 3.9 26.9 2.8 /9.0 3.8 2.2 18.5 k.0 2.8 3.7
21 5.1 4.8 3.9 k.2 2.5 3.0 3.6 2.2 19.2 3.8 2.8 3.7
22 5.0 4.7 | k.0 L.2 2.6 127 3.3 2.2 19.9 3.6 2.8 3.7
23| 5.0 4.6 k.0 k.2 2.7 108 3.1 2.2 20.6 3.4 2.8 3.6
24 5.0 4.6 4.0 .2 2.7 k2.0 2.8 2.2 21.2 3.4 2.8 3.6
25 L9 4.5 k.0 h.2 2.8 68.0 2.8 2.2 20.0 3.4 2.8 3.5
26 4.8 [T k.0 h.2 2.9 2.2 2.7 2.2 168 3.k 2.8 3.5
27 k.8 | k.3 4.1 4.2 3.0 5.2 . 2.7 2.2 19.5 3.h 2.8 3.5
28| 4.8 b2 |7k k.2 3.1 k.9 2.7 59.1 16.9 3.4 3.8 3.4
29 k7 b h.2 3.1 4.5 2.7 L.2 1.3 3.4 2.8 3.4
30 4.6 L. k.2 3.2 4.2 2.6 k.o 11.6 “3.0 2.8 3.3
31 4.6 ha 3.3 2.6 26.9 3.4 3.3
Sum 13L.6 15429 466.5 16,9 1,1%5.6 195.7
232.3 134.7 1,720.1 %*1,010.2 993.8 . 85.1
Current Year 1946 ) Period 1932-1946 ~
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low ¢ | Second -
High Low | Day Day Feet | Acre Feet Normal - | Maximum Minimum

Jen. (¢ 2.26 13 |2 23 1 3.1 7.5 k61 202 743 82.7

Feb. 7 | 5.0| 28 L.2 4.8 267 137 267 3.k

Mar. : 11 [¢ 5.0| 20 3.9 4.3 267 179 489 T2.4

Apr. | 1.87 20 [T 1h5. 1 [} 5.2 307 1,310 15,500 55.1

Msy |7 9.00 Ln-5,.850 [21] 2.5 | 55.5 3,410 5,526 |* 26,000 17

June [ 3.90 22 |t 45 7 2.4 15.6 925 7,798 54,800 59.5 |

July %.30 , T 9%0. | $30 2.6 [*32.6 |* 2,000 5,762 | 26,800 621

Aug 3.60 28 |* 620 |19 2.2 5.3 327 4,280 |* 26,680 123

Sept. | 10.00 16 |* 7,800 |%13 3.1 | 33.1 1,970 6,960 | = 2k,600 223

Oct. 4.08 7 |* 830 |¥23 3.4 | 36.6 2,250 2,514 8,100 50.8

Nov. $1 3.3 $11 2.6 -| 2.8 169 7 |* 2,980 6k.9

Dec. |2 3.00 0 (* 40 |$1 2.8 6.3 388 389 3,080 90.0

Yearly | # 10.00 * 7,800 2.2 17.6 12,741 35,47k 105,807 3,958.U

! Fotimated * Partly estimeted ¥ And other days ¢ Mean deily



22 WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION

»RIO GRANDE AT JOHNSON RANCH STATION

' DESCRIPTION: Water-stage recorder and caeble with stand-up cable éar with winch, located sbout 2 miles above
Johnson Ranch, 14 miles below Castolon, Brewster County, Texas and Santa Helena Ranch, Chihuehua and -392.9
river miles below the American Dam at El Paso, Texas. Zero of the gege is 2,045.30 feet above mean sea level
according to adjustment of 1943, in U. 8. C. & G. S. datum.

RECORDS: Based upon 48 meter measurements during the yesr. Computations by shifting channel methods. 1946
records good. Records available: April 1936 to December 1946. TFor statement of all records of discharge at
this station, including those euthenticated by this Commission, see last pages of this bulletin.

REMARKS: Reservoirs, diversions and drainage returns modify the river flow at this station. For watershed and
irrigated sreas and for other related deta, see index in Water Bulletin No. 14 and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 58,800 second feet on September 23, 1938 with a gage
height of 19.75 feet. Also an estimated 97,000 second feet on October 3, 1932, with a stage of 24.6 feet.
Min. 23.1 second feet on June 6, 1938 with a gage helght of .8l feet.

~ Average Flow in Second Feet

Daily: Max. 56,900, Sept. 10, 19L2. Min. 27.2 June 1k, 1938.

Monthly: Max. 23,600, Sept. 1942, Min. 14k, May 1945.

Yearly: Max . L, 780, 1942, Min: 1,020, 1940.

Two  Successive Years: Mex . 4,360, 1941-1942. Min. 1,090, 1939-194%0.

Three Successive Years: Max. 3,390, 1941-1943. Min. 1,k10, 19h4L-1946.

Four Successive Years: . Max . 2,920, 1941-19hk . Min. 1,420, 1943-1946.

Five Successive Years: Max. 2,940, 1938-1942. Min. 1,750, 1936-1940.
“Eleven Successive Years: . . . « « 4 0 v 4 e w4 4o e e aa e . 2,100, 1936-1946.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary

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

1 756 | 1,030 825 4h2 290 268 627 175 ®202 1,970 | ¥1,520 929

2 764 | 1,210 832 | Lko 279 234 570 15k 6,540 2,060 | 1,470 9k7

3 857 | 1,150 8L6 426 264 296 767 287 8,210 2,640 | 1,520 999

4 902 | 1,040 783 430 302 202 . 687 276 6,030 | 3,820 | '1,480 fu 981

5 903 | 1,130 772 L2 |%5,660 164 1,550 212 5,350 8,760 | *1,370 | %1,010

6 895 | 1,210 802 Lo7 2,580 137 1,680 185 8,850 .| 4,810 1,350 |2 93k

7 o1k | 1,190 989 390 | 1,220 181 2,340 327 9,260 9,280 | 1,550 [* 930

8 | 1,2h0 988 968 394 692 215 1,3k 435 7,200 | 12,100 | ¥1,330 |* 918

9 | 1,340 85k 973 390 1,070 217 1,910 L2g 5,080 14,900 | ¥1,200 | ¥1,400
10 | 1,140 |* 800 892 352 | 1,200 182 2,680 ko6 4,150 8,370 | 1,090 | 1,350
11| 1,050 |¢ 820 902 342 . 655 150 2,180 338 3,140 6,360 | 1,180 | 1,450
12 975 |* 820 | 1,100 334 498 161 1,650 349 2,280 5,160 | 1,180 | 1,210
13 994 | 818 | 1,070 293 428 225 1,250 345 2,060 4,210 | 1,230 955
14 | 1,200 |¥ 790 990 273 L9 234 1,080 355 1,690 3,610 | 1,190 |* B64
16 | 1,260 |* 910 T4 2i)y has 258 985 32k 1,520 3,140 | 1,120 [* 756
16 | 1,240 751 648 226 438 214 | 729 295 6,350 2,680 | 1,210 [ ¥ 726
17 | 1,260 786 665 533 i 176 733 2k0 2,800 2,530 | 1,070 [* 920
18 | 1,110 779 708 820 399 152 1,170 214 1,650 |+ 2,510 | 1,050 |¥2,000
19 | 1,060 718 T4 582 345 163 85k 187 1,730 2,510 | 1,210 | ¥2,030
20 | 1,100 37 888 68h 285 Lol 557 155 3,640 2,060 | 1,230 | & 875
21| 1,210 | 1,000 926 677 254 197 k21 159 3,820 2,230 | *¥1,160 801
22 | -1,070 853 6 792 234 3,900 539 157 8,400 2,040 971 802
23 | 1,120 955 613 919 218 2,110 T05 132 6,910 . 1,790 | 1,010 899
24 | 1,270 836 563 925 201 674 1,120 119 5,690 1,490 954 87k
25 | 1,110 789 668 3 184 1,850 709 115 3,660 1,590 901 850
26 | 1,090 801 669 611 165 1,760 511 106 7,640 1,530 | ¥ 950 985
27| 1,020 788 664 482 148 881 19 99.0 | 3,220 1,k90 | ¥ 920 978
28 | 1,040 953 37 %05 14 1,880 343 623 3,330 1,450 | * 880 | 1,060
29| 1,020 658 332 143 651 282 735 2,640 1,460 | * 869 953
30 998 534 305 253 511 242 % U436 2,650 1,520 | 1,000 902
31| 1,080 476 483 207 |* 202 1,570 901
Sum 25,506 1k,655 18,644 8,591.0 . 121,640 *32,189

32,988 24,475 20,317 30,84 135,692 *35,165
Current Year 1946 Period 1936-1946 ¢
Extreme Gage Extreme Second Feet Average Total i Acre Feet
Month Feet High Low Second - —
High Low | Day ! Day Feet | Acre Feet Normal Maximum Minimum

Jan. 2.70 1.75 9 1,710 2 458 1,060 65,400 67,610 86,500 35,900
Feb. 2.30 1.66 2 1,270 | 19 | 688 . 911 | 50,600 59,290 80,900 49,300
Mar. 2.27 1.36 12 1,170 31 Ll 790 | - 48,500 50,680 85,300 31,100
Apr. 2.1 .90 | 21 1,090 | 17 | 219 488 | 29,100 28,799 79,300 | - 8,990
May * 9.63 15 5 |* 21,800 28 1k 655 40,300 70,039 240,000 8,830
June 8.70 T2 22 | 17,800 6| 134 621 | 37,000 82,627 251,000 12,600
July 4.85 .83 7 5,260 31 186 995 61,200 172,945 620,000 43,900
Aug 5.25 .61 28 6,270 27 92.0 277 17,000 160,382 485,000 17,000
Sept. | 10.39 |[* .80 16 25,000 1| %202 4,520 | 269,000 434,573 1, 4ok,000 20,000
oct. 8.55 2.36 9| 17,900 | 28 |1,370 3,920 | 241,000 252,445 929,000 | * 75,600
Nov. 1.78.| 7|t 1,550#| 30| 802 |*1,170 |* 69,700 82,136 164,000 140,500
Dec. 2.95 10 2,030 16 [+ 726 # | *1,040 | * 63,800 69,46k | * 110,000 29,600
eerly| -10.39 .61 25,000 92.0 | 1,370 | 992,600 | 1,530,990 | & 3,461,400 | & 741,300

¥ Eatimated * DPartly estimated ¢ Beginning April 1, 1936 © For the period 1937 to: 1946
# Meen daily :




WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION 23

RIO GRANDE AT LANGTRY STATION, TEXAS

DESCRIPTION: Water-stage recorder, and cable with stand-up ceble cer and winch, located at Langtry, Texas,
79.5 miles above Villa Acune, Comhuila, and 614.1 river miles below the Americen Dem at El Pasoc, Texas. Zero
of the gege 1s 1,091.69 feet above mean sea level, United States Coast end Geodetic Survey datum.

RECORDS: Based upon 25 meter meesurements during the year. Computetions by shifting channel methods. 1946
records good. Records mvailsbie: Mamy 1900 to October 1914; December 1919 to Merch 1920; and January 1924 to
December 1946. For statement of mll records of discharge at this station including those suthenticated by
this Commission see the last pages of this bulletin.

REMARKS: Reservoirs, dlversions and drainage returns modify the river flow at this station. For chemilcal,
s1lt and bacterial content of river and tributary water, for watershed end irrigated aress, and for other re-
lated data, see index in Water Bulletin No. 1% end later bulletins.

EXTREME FIOWS: The highest recorded gege height was about 3:00 P. M. June 17, 1922, vwhen the extréme gage
height wag 56.9 feet; the estimated discharge for this stege from extension of the rating curve was 204,000
second feet. The lowest flow ever recorded was in May 190k, with en extreme of 270 second feet. On pages 75
and 76 of Water Bulletin No. 9 will be found a record of the magnitude and average frequency of floods at
this station since 186k4.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. FeB. Marich | April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,050 | 1,300 | 1,070 926 768 Lo2 1,770 666 860 |* 2,800 | 1,770 | 1,140
2| 1,050 | 1,270 | 1,040 832 699 ko5 1,150 595 898 |* 2,700 | 1,820 | 1,150
3| 1,080 | 1,350 | 1,150 779 648 592 948 554 756 2,hk70 | 1,840 | 1,260
4 1,050 | 1,350 | 1,100 T34 628 721 977 557 7,450 2,450 | 1,770 | 1,220
5| 1,030 | 1,460 | 1,060 708 | 1,710 961 952 931 ¥ 6,560 | 2,940 | 1,680 | 1,250
6| 1,110 | 1,400 | 1,080 694 6,020 676 1,080 548 * 5. 410 | 12,200 | 1,710 | 1,290
7| 1,170 | 1,320 | 1,040 | T2 | 3,640 591 1,070 566 * 6,310 | 13,200 | 1,590 | 1,190
8| 1,180 | 1,420 | 1,020 36 2,750 546 1,990 572 * 8,910 9,550 | 1,580 | 1,250
9| 1,230 | 1,460 | 1,0k0 723 2,200 523 2,580 542 * 8,360 | 12,700 | 1,820 | 1,170
10 | 1,190 | 1,410 | 1,170 72k 1,690 496 1,650 Lg2 * 6,210 | 11,500 | 1,600 | 1,200
11| 1,480 | 1,260 | 1,190 €57 1,850 479 1,660 519 4,800 | 10,300 | 1,340 | 1,760
12| L%é0 | 1170 | 1,2 627 | 1,280 hg9 2,620 50 37970 1% 7,500 | 1,340 | 1,360
13| 1,370 | 1,130 | 1,170 622 1,260 515 2,440 [ 3,170 | ¢ 6,600 1 Loo | 1,790
14| 1,300 | 1,110 | 1,150 615 992 552 2,000 6hh 2,480 | ¢ 5,k00 1,h80 1,690
15| 1,260 | 1,110 | 1,280 615 873 187 1,780 582 2,%60 |t 4,500 | 1,480 | 1,440
16 | 1,270 | 1,100 | 1,240 610 783 k65 1,k60 565 2,130 | * 3,900 | 1,520 [ 1,260
17 | 1,430 | 1,130 | 1,190 593 ™ 465 1,320 565 4,720 | ¥ 3,450 | 1,410 | 1,210
18 | 1,460 | 1,160 | 1,080 564 T12 490 1,240 571 3,680 [* 2,950 | 1,420 | 1,1k0
19 1, 460 | 1,080 964 546 685 624 1,070 565 2,950 2,900 | 1,410 | 1,090
20 | 1,440 | 1,030 [ 915 590 685 64l 1;030 5T r 2,380 2,790 | 1,330 | 1,120
21| 1,340 | 1,080 953 4,980 671 712 1,470 519 * 2,190 2,840 | 1,340 | 1,230
22 1,290 | 1,030 | 1,010 1,160 6ko 1,040 1,540 503 * 3,160 2,510 | 1,450 | 1,310
28| 1,360 | 1,010 | 1,110 1,350 613 9,510 1,010 481 4,530 2,570 | 1,h70 | 1,200
24| 1,h10 | 1,200 | 1,150 1,060 595 | 6,020 ol7 471 7,910 | 2,620 | ‘1,440 | 1,140
26| 1,310 | 1,1k0 | 1,040 987 569 2,660 897 455 6,350 2,290 | 1,260 | 1,110
26 | 1,k10 | 1,190 913 1,070 548 1,780 879 455 * 4,800 2,100 | 1,230 | 1,190
27 | 1,h60 | 1,120 8h2 1,090 524 1,260 1,170 he1 * 7,400 1,880 | 1,190 | 1,180
28 | 1,350 | 1,060 8ho 979 533 2,330 1,020 455 * 7,800 2,000 | 1,160 | 1,170
29| 1,350 932 92h 525 1,600 87 61 * 6,010 1,900 | 1,240 | 1,2ko0
30| 1,310 890 ¢ 832 512 1,320 9% 450 * k100 1,830 | 1,190 | 1,230
31| 1,310 943 499 721 71 - 1,770 1,350
Sum 33,830 28,069 39,535 17,037 *146, 900 39,330
39,970 32,812 36,849 42,106 *138, 704 L, 280
Current Year 1946 Period 1924-1946
Extreme Gage - Extreme Second Feet Average | Topal Acre Feet
Month Feet High Low Second -
High Low | Day Day | Feet | Acre Feet Normal Maximum Minimum
Jan. 1.8 1.13 11 1,690 2| 1,020 | 1,290 79,300 97,6&7 |* 245,000 52,300
Feb. 1.59 1.06 5 1,k90 23 984 | 1,210 67,100 82,390 |* 117,000 48,900
Mar. 1.k6 .90 15 1,320 28 818 | 1,060 65,100 78,948 118,000 48,100
Apr. 7.72 J7o| 2L | 12,100 | 20| - 536 936 55,700 65,00k 105,000 30,100
May 7.78 36 6| 12,200 | 31 Lok | 1,190 73,100 | 10k,772 271,000 26,900
June 12.82 28 | 23 | 23,h00 | 17 460 | 1,320 78,400 | 105,842 299,000 25,1400
July 2.95 (¥ .72 9 3,240 31 [* B9k | 1,360 83,500 167,684 713, 000 56,100
Aug 1.k9 330 5 1,320 | 31 45 550 33,800 211,796 |* 730,000 33,800
Sept. 8.05 .32 27 |* 12,100 1 Lh6 | 4,620 |* 275,000 395,786 1,k10,000 35,700
oct. 9.28 1.78 6| 15,300 | 31| 1,740 |*h,7hO |* 291,000 | 276,566 | 1,063,000 55,200
Nov. 1.90 1.22 3 1,900 50 1,1k0 | 1,480 87,800 106,851 |* 211,000 56,600
Dec. | 2.4k 1.13 11 2,560 20 1,050 | 1,270 78,000 93,746 135,000 49,800 -
Yeerly | 12.82 .28 23,400 5 | 1,750 [1,267,800 |1,787,032 3,851,500 879,000

¢ Estimated * Partly estimated
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N

PECOS RIVER STATION NEAR COMSTOCK, TEXAS‘

DESCRIPTION: Water-stage recorder, and cable with sit-down calbe car and winch, located at the Pecos High
Bridge on.the railroad 12 miles northwest of Comstock, Texas, 5.5 miles &bove the confluence with the Rio
Grande. Thia river enters the Rio Grande 638.2 river miles below the American Deam at El Peso, Texas. Zero
of the gage is 1,058.01 feet sbove meen mea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon 23 meter measurements during the year. Water-stage recorder installed Msy 11, 1942. Com-
putations by shifting channel methods. 1946 records good. Records availsble: March 17, 1898, to December 3,
1898, =nd May 1900 to December 31, 1946. TFor statement of all records of dimcharge at this station including
those authenticated by this Commission aee the last pages of this bulletin.

REMARKS: Reservoirs, diversions and drainage returns modify the river flow at this station. For dry weather
losses and geins in the Pecos River channel from Sheffield to the Rio Grande, see page 47, Water Bulletin No.
11, and the last table on page 70, Water Bulletin No. 12. For selt inflow to the Rio Grande from the Pecos
River see page 70, Water Bulletin No. 12. For chemicel, silt and bacterial content of river and tributary
water, for watershed and irrigated aress and for other related data, see index in Water Bulletin No. 14 and
later bulletins. !

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

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Dayt: Jan. Feb. March | April May June \ July Aug. \ Sept. Oct. Mov. | Dec. T
1] 255 303 302 278 " 220 199 180 179 178 482 297 255
2| 256 306 301 268 214 198 190 175 178 292 297 252
3 257 30k 304 260 211 195 190 171 175 265 292 252
4| 263 306 313 25l 1,280 196 182 173 583 250 285 252
5| 260 309 316 248 70k 189 187 J 169 461 238 282 251
6 261 306 320 243 h27 185 183 168 310 28,100 279 254
7! 261 302 320 243 303 181 186 165 240 4,070 279 257
8| 266 307 319 238 270 180 188 164 vop12 | 2,210 279 257
9| 271 303 311 238 701 182 188 161 201 921 279 254
10 267 299 306 234 262 178 187 162 189 €43 275 | - 257
11| 272 299 302 2L0 240 177 192 162 8k |* 578 266 276
12 273 305 299 227 315 173 194 /163 181 v 565 266 20k
13 273 301 317 219 264 172 197 162 173 * 4of 266 Loo
14 288 297 | 29k 215 242 169 199 162 169 462 268 316
15 294 29 201 215 235 168 202 162 196 L3k 271 279
16 ( 289 294 287 211 428 16k 204 162 277 LR 271 264
17 285 299 282 208 35k 158 203 161 208 * 396 265 255
18 280 299 282 207 257 154 199 161 208 » 386 265 250
19 281 300 282 207 234 153 196 162 207 ¥ 372 265 . 250
20 286 291 289 207 226 Ls7 192 161 20k 365 262 251
21 287 291 202 986 224 191 - 196 158 20k 360 262 252
22.| 288 204 292 [0 22) 174 198 158 200 L) 261 249
23| 283 293 293 387 225 4,260 157 158 . 196 338 261 2k7
24 286 284 286 292 225 93k 196 159 193 331 261 k7
25| 288 284 286 252 . 233 290 190 J 159 195 331 260 2L8
26| 291 283 283 239 217 225 185 156 205 317 254 246
27 285 282 283 236 205 205 181 156 210 315 254 247
28 292 290 283 226 203 196 180 157 221 311 254 251
29 299 28k 230 206 186 179 161 282 304 253 249
30 302 | 284 226 204 180 18% 180 551 301 253 2b3 -
31 305 281 205 188 181 296 263
Suml 8,325 8,208 10,669 5,088 45,489 8,127
8,64k 9,184 9,758 5,913 7,191 8,082
J Current Year 1946 Period  192L-1946
Extreme Gage Extreme Second Feet Average | Toqal ‘Acre Feet
Month Feet High Low Second : - —
High Low | Day Day Feet | Acre Feet Normal Maximum | Minimum
Jan. 1.66 1.58 | 31| 310 2 252 279 | 17,100 25,715 78,200 12,900
Feb. .| 1.62 1.52 2 310 28 277 297 16,500 20,318 62,300 10,900
Mar. 1.68 1.52 13 336 | 31 277 296 | 18,200 19,227 ko, 700 11,100
Apr. 3.97 1.32 | 21 2,850 |19 20k 274 | 16,300 ' 17,64k 42,400 9,520
Mey 3.92 1.37 L 2,760 | 28 200 315 | 19,k00 36,155 156,000 10,800
June 9.70 1.23 | 23 | 12,40 | 18 151 356 | 21,200 37,021 197,000 9,340
July 1.56 1.22 2 225 29 176 | 191 | 11,700 24,867 84,200 7,620
Aug 1.29 1.15 30 190 20 154 164 10,100 20,488 50,400 7,620
Sept . 2.50 1.21 L 817 1k 169 2ko 14,300 45,710 32k, 420 6,190
oct. | 2k.50 .98 | 6| 65,000 5 238 | 1,470 | 90,200 | 57,79% .| 486,000 9,520
Nov. 98 |. .Bs |1 To97 | %29 253 269 16,000 30,895 209,000 . 10,300
Dec. 1.h42 8L 1% 451 3 249 262 16,100 25,337 ‘91,800 12,200
Wearly| 2k,50 .84 65,000 151 369 | 267,100 | 361,171 | 1,330,900 176,780

% Estimated * Partly estimated ¥ And other days
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GOODENOUGH SPRING STATION NEAR COMSTOCK, TEXAS:

DESCRIPTION: Water-stage recorder and light cable(winch operated, for carrying current meter and »pght weights
only), located 4,000 feet above confluence with Rio Grande end 11.75 miles southwest of Comstock, Val Verde
County, Texas. The stream from this spring enters the Rio Grande 664.9 river miles below the American Dam at
El Paso. Zero of gege 1s 971.9 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Besed upon 15 meter measurements during the yeer. Computations by shifting channel methods. 1946
records fair. Records avaeilable: February 23, 1929, to December 1946. Annual discharges for the years 1924
to 1928, inclusive, were estimated as were the monthly discharges for Jenuery and February 1929. See page 52,
Water Bulletin No. 6. For statement of all records of discharge at this station, including those authenticat-
ed by this Commission, see last pages of this bulletin.

REMARKS: The flow of this spring chammel is very uniform and is not modified by diversions or storage. When
the Rio Grande reaches a flow of about 35,000 . second feet near this station, then backwater from the Rio
Grande reaches this gaging station. Backwater from the Rio Grande reached a gage height of 17.30 on September
1, 1932, 13.86 on September 4, 1935 and 14.48 on June 23, 1946. On June 23, 1946 an old dam,about 3,000 feet
below the water-stage reccrder, was washed out causing the 3,000 feet of channel to degrade ebout 2 feet,
rendering the gage well unusable. For this reason the water-stage recorder has not ‘been used since June 23,
1946. TFor chemical and bacterial content of spring water, for watershed area and for other related data, see
index in Water Bulletin No. 1k and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 846 second feet on September 18, 1941 with e gage height
of 4.57 feet. Min. 75.7 second feet on August 28, 194k with a gage height of .43 feet. .

Average Flow 1in Second TFeet

Daily: Mex. ® 455, Octl 1, 1932. Min. 77.2 Aug. 28, 194k.
Monthly: . Max. * 421, Oct. 1932. Min. 88.6 Auvg. 19hk.
Yearly: Mex . 266, 1933. Min. 108, 194k,
Two  Successive Years: Max. 252, 1932-1933. Min. 110, 1943194k,
Three Successive Years: Max. 22k, 1932-193h. Min. 111, 1943-1945.
Four Successive Years: Max. ~ 207, 1932-1935. Min. 116, 1942-1945.
Five Successive Years: Max . 197, 1931-1935. Min. 121, 1941-1945. '
Eighteen Successive Years: . . . . . . . e e e e e e e 1hk, © 1929-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May - June July Aug. Sept. Oct. Nov. Dec.
1 118 | 100 103 103 109 145 265 |t 219 [* 180 [® 111 | * 167 |! 15k
2| 18 99.4 | 102 103 108 W3 ro262  |r o219 |t o177 |t 109 |¥ 167 |t 15h
3| 18 | 100 105 103 108 141 v o259 | 220 4175 #1107 U166 |t 15k
4| 9 | 101 105 102 107 10 |t 257 ¢ 220 |* 175 [t 13k (165 |¢ 15h
5| 120 | 101 106 102 130 10 . |f 254 |® 220 u 170 t 161 | 16k [v 15k
6| 118 98.9 10k 102 14 140 * 251 v 221 " 168 188 v 163 | * 154
7] 116 98.8 105 102 142 1o uo248 4221 ro166 t 215 *163 | r 15k
8 117 98.7 103 101 1ko 139 4 245 2220 163 u 2k 162 |t 15k
9 115 98.6 106 100 141 137 u 2h2 ro219 t 161 1241 161 | ¥ 15k
10 115 98.5 105 99.6 1h2 137 240 » 217 o159 r 2ko 160 |2 154
11 11k 98.4 107 97.3 1k 135 * 237 * 216 * o157 1 239 ® 159 |* 15k
12 113 98.2 109 96.5 1k0 135 © 234 io215 15k n 238 159 ¥ 15k
18 112 98.1 110 ©97.0 1%0 13k T 231 » o214 t 152 r 237 7158 |15k
14 11k 97.9 109 97.7 139 134 v 228 * 213 150 T 236 1157 |t 1Sk
15 112 98.4 110 97.2 139 133 o225 ro211 *o1ky 235 156 | 154
16 110 101 109 96.2 138 133 v 203 * 210 To1ks ¥ 229 * 156 Y 154
17| 109 | 101 107 96.2 136 133 o220 |t 209 v o1h3 u22) u155 w15k
18| 109 | 100 107 96.1 136 133 u 217 u 208 2140 v 218 154 | e 154
19 111 100 107 '96.1 140 132 214 *o207 o138 w212’ [tash |roas5h
20 109 99.0 108 97 .4 140 135 no21h t205 U136 ¥ 206 uo15h (v 154
21 106 102 108 102 139 | 135 |t 215 * 204 * o133 u 201 ®oI5h | ¥ 15k
22| 105 | 102 107 | 105 - 138 135 215 203 © |® 131 * 195 » o5k |25k
23 10k4 102 106 112 137 | * 260 215 v 201 T 129 189 L I [ 1)
24| 103 | 101 107 112 135 |u o7k u 216 v 198 4126 " 183 # 154 | v sk
25 104 104 107 113 137 | 272 o216 v 196 o124 * 178 vos5h [roash
26| 103 | 10k 105 112 158 | ¢ 27l v o217 to19k uo123 172 u15h w15k
27| 100 | 103 105 112 165 |t 270 no217 v o191 "o139 v 171 # 154 | @15k
28| 101 | 103 105 111 161 | v 269 ¢ 217 v 189 ! 117 # 170 uish |25k
29 103 105 111 156 |t 268 218 = 187 ¥ o117 * 170 5k | ro1s5h
30 103 10k 110 152 | 266 ® 218 ¥ 18L * 137 ¥ 169 ® 15k o5k
31 100 103 148 ¢ 218 v 182 " 168 15k
Sum 2,807.9 3,085.3 5,159 * 6,433 - *5,988 ok, 77h
3,419 3,289 4,283 * 7,148 . * 4,389 * 4, 7ho
. Current Year 1946 Period 1924-1946
Extreme Gage Extreme Second Feet Average | Toral Acre Feet
Month Feet High Low Second
High Low |Day Day Feet | Acre Feet Normal |@ MaximumJ & Minimum
Jan. .98 .72 i 12h 27 100 110 6,780 8,500 . 19,620 6,130
Feb. -7 .68 25 106 1 96.9 | 100 5,570 7,551 17,030 5,350
Mar . STh .58 15 112 31 | 102 106 6,520 8,028 17,770 5,900
Apr. 1.95 .51 20 168 18 95.6 103 6,120 " 7,617 16,580 5,560
May 2.71 .76 5 209 4 107 138 8,500 8,347 16,840 5,850
June 3.75 1.20 23 569 19 131 172 10,200 8,k71 16,040 5,330
July 10¢ 265 ¢ 214 * 231 |* 14,200 8,980 16,460 5,930
Aug LT |¢ 221 31 |4 182 * 208 |[* 12,800 8,671 15,840 5,450
Sept. X 1|¢ 180 28 |4 117 * 146 [* 8,710 | 10,051 * 25,000 6,550
Oct. 8 |¢r 2k2 3 |¢r107 * 193 |* 11,900 9,936 * 25,870 6,840
Nov. 1 (¢ 167 18 [¢ 154 [* 123 |* 9,k00 9,096 21,850 6,540
Dec. : $1 ¢t 15k 31 |¢r15k * 154 v 9,k70 8,941 20,470 6,380
Yearly 569 © -95.6 |* 152 |*110,170 104,195 192,840 78,490

* Estimated ¥ Partly estimated % And other days ¢ Mean deily @ Period 1929-1946
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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
above confluence with the Rio Grande. Devils River enters the Rio Grande 680.1 river miles below the Amerlcan
Dam at El Paso, Texas. High-stage measurements from highway bridge, low-i stage measurements by wading. Zero
of gage 1s 951.80 feet above mean sea level, U. S. C. & G. S. datum.

RECORDS: Based upon . 12 meter messurements during the year. Computations by shifting channel methods. 1946
records good. Records available: May 1900 to March 1914 at a point .8 mile below Southern Pacific railroad
bridge; December 1923 to September 1, 1932, at a point .2 mile above Southern Pacific railroad bridge; 'Sep-
tember 2, 1932 to December 31, 1946 at highway bridge 2 miles upstreem from railroad bridge. For statement
of all records of discharge at this station, including those authenticeted by this Commission, see lest pages
of “this bulletin.

REMARKS:  The monthly flow of this spring-fed river is not modified but the daily flow is modified by twe power
dams with a combined hydro-electric generating capacity of 3,100 kv-g&., the operation of which begen In 13529.
For chemical and bacteriasl content of Devils River water, for watershed and irrigated aress and for other re-
lated data, see index in Water Bulletin No. 1% and later bulletins.

EXTREME FIOWS: The highest recorded gage height was on September 1, 1932, when the extreme was L41.0 feet at
the present station and the extreme flow was 597,000 second feet. (See Speclal Flood Report, 1932, by the
United States Sectlon of this Commission.) This corresponds to a flow of 143 second feet per square mile of
watershed. Zero Tlow sometimes occure for & few hours at this statlion. When this happens, the gage height
falls to .84 foot or below. On pages 75 and 76 of Water Bulletin No. 9 will be found & record of the magni-
tude and averageé fregquency of floods at this station since 1830.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary .
‘Day‘ Jan, Feb. March ‘ April May June July Aug. Sept. Oct. Nov. Dec.
1| 261 262 246 194 206 200 312 230 2hg 273 264 238
2 241 269 223 |- 164 205 205 166 207 264 232 288 220
3 287 272 209 189 208 190 393 213 267 266 258 253
4 250 280 248 18k 214 195 336 231 217 25k 237 225
3 286 276 245 195 . 654 196 306 221 , 202 276 232 258
6 282 267 192 185 31 200 285 230 206 248 248 2ho
7 257 250 212 191 241 187 269 230 200 L8k 26k 243
8| 275 270 200 186 225 202 285 207 200 1,370 262 223
9 258 275 206 194 211 194 266 208 199 1,800 275 | 263
10 292 191 197 206 222 | 208 286 212 210 2,150 258 268
11 271 219 193 1 170 262 213 270 226 213 88l 256 304
12 274 243 217 202 211 211 230 212 207 he2 27 275
13 251 255 247 205 216 196 255 200 196 415 253 266
14| 316 203 213 171 210 189 281 23k 19h 384 253 246
15 281 240 232 200 219 193 23 22l 199 338 2kg 239
16 294 258 170 186 217 198 221 198 235 286 272 241
17 286 219 218 191 215 181 256 228 213 - 338 248 234
18| 257 251 209 | . 181 207 183 220 215 210 309 2by 212
19| 270 2Lg 207 175 213 237 238 211 2ho 293 245 254
20 272 213 222 191 189 1,830 235 217 225 364 255 248
21 281 . 221 220 8Ls 203 1,8%0 281 203 21k 27k 256 245
22 237 | 232 197 | 3,200 201 702 2ho 221 220 279 2h) 230
23 276 253 208 530 21k 172 220 196 194 254 248 246
24 268 231 250 278 215 345, 248 205 206 298 258 231
25 270 201 187 240 347 11,600 230 . 226 239 276 261 2h2
26 271 228 229 22y 221 2,420 211 215 186 280 230 251
27 251 209 207 211 207 855 212 197 473 277 220 2kl
28 241 234 213 |¢* 205 186 630 213 181 254 266 243 248
20 256 208 |* 206 207 549 225 266 490 265 237 231
30 248 196 |* 206 217 538 238 212 433 251 232 235
31 267 20k 207 228 213 263 25k
Sum 6,791 9,905 25,253 6,689 14,409 7,607
8,327 - 6,625 7,311 7,899 1,555 7,534
Current Year 1946 Period 1924-1946
Extreme Gage Extreme Second Feet Average Tatal Acre Feet
Month Feet High Low Second - —
High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 1.59 1.10 5 76 12 L5 269 16,500 23,411 u;, 250 1k4,500
Feb. 1.57 1.12 9 158 2k 18 - 243 13,500 20,843 36,880 13,300
Mer. 1.56 87 7 439 28 62.4 214 13,100 21,784 39,420 13,100
Apr. .48 .93 22 9,670 2 T76.5 330 19,600 24,265 67,800 11,100
May 1.97 1.10 5 966 28 140 236 14,500 43,401 356,900 10,500
June 6.70 .98 25 22,200 L 98.9 feiit=} 50,100 39,626 285,000 11,100
July 1.64 1.10 1 527 |$18 | 1k1 255 15,700 42,813 377,000 13,900
Aug 1.53 1.10 29 nk |$2 143 216 13,300 24,367 51,000 12,100
Sept. 1.69 1.11 29 563 |15 140 252 15,000 86,705 895,990 11,200
Oct . 2.89 .90 10 3,140 30 55.9 465 28,600 51,398 349,000 18,600
Nov. 1.70 .89 25 588 25 70.0 251 14,900 26,02k 60,300 1%,900
Dec. 1.62 99 | 10 598 | 111 245 15,100 21,090 49,520 15,100
early| 6.70 .87 22,200 55.9 318 229,300 428,767 | 1,284,080 229,900
$ And other days ! Estimated :
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ARROYO LAS VACAS STATION NEAR VILLA ACUNA, COAHUILA

DESCRIPTIOR: Water-stage recorder and cable, with sit-down ceble car, located .1.5 milés upstream from Villa
Acufia, Coehuila, and 1.8 miles upstream from the confluence of Arroyo las Vacas with the Rio Grande at &
point Just above the Del Rio-Villa Acufila International Bridge. This confluence is 693.5 river miles below
the American Dem at El Paso, Texas. Zero of the gage is 884.15 feet above mean sea level, U. S. C. & G. S.
datum. Prior to September 7, 1939 a staff gage at the same location and on the same datum was used.

RECORDS: Based upon 175 meter measurements during the year, 174 by the Mexicaen and 1 by the United States Sec-
tion of this Commission. Computations by shifting channel methods. 1946 records good. Records avellable:
Occaslonal estimates from June 1935 to Merch 20, 1938, after which the present.record extends to December 31,
1946. For statement of all records of discharge &t this station, including those suthenticated by this Com-
mission, ses lest pages of this dulletin.

: The low flow of this stream is from springs. Backwater from the Rio Grande reaches this station when-
over the stage at Del Rio Station reaches about 20.5 feet on the present gage,or a flow of about 110,000 sec-
ond feet. For bacterlal content of this water, for watershed and irrigated areams and for other related dats,,
see index in Water Bulletin No. 14 and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentary Pesk: Max. 25,640 second feet on October 3, 1944 with a gage height
of 17.45 feet. Min. 0.7 second feet on various days 1in November 1938 and on March 16, 1940 with a gage
height of 0.98 foot. g

Average Flow in_Second Feet .
Dally: Max. 3,530, Oct. 3, 19LL. ‘Min. 0.7 Nov.1938 & Mar.19LO.
Monthly: Max. 153, Oct. 194, Min. 1.1 Jan. 1938.
Yearly: - Max. 25.8 19k4. Min. 9.2 1938.
Two  Successive Years: Max. 25.4 1943194k, Min. 8.1 1938-1939.
Three Successive Years: Max.. 20.8 19421044 . Min. 11.3 1938-1940.
Four Successive Years: Max . 19.4 19k1-19%%. Min. 12.% 1938-1941.
Five Successive Yeers: Max . 19.1 1940-19kk . Min. 12.4 1938-19k2.
Nine Successive YEAYSI . . v v v « o o o o« 4 4 4 4 0w a e 15.2, 1938-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Avg. Sept. Oct. Nov. Dec.
1 3.2 3.1 3.2 2. k.2 3.9 8.5 3.2 2.5 k.2 k.6 3.5
2| 3.2 3.2 2.8 2.5 3.9 k.2 7.8 3.2 2.1 4.2 4.6 3.5
8| 3.2 2.5 2.8 2.5 3.5 4.2 6.7 3.2 2.1 3.9 5.0 3.5
4| 2.8 2.5 2.8 2.5 3.9 3.9 5.0 2.8 2.1 3.5 5.3 3.5
5| 3.2 2.5 2.8 2.5 95.7 3.9 5.0 2.8 2.1 3.9 5.3 3.5
"6 3.5 2.1 2.8 2.5 9.2 3.9 5.3 2.8 2.1 -] 5.3 5.0
7| 3.2 2. 2.8 2.1 7.1 L.2 5.3 2.8 2.1 k.6 5.3 5.0
8 3.2 3.2 2.8 2.1 5.3 4.6 5.3 2.8 2.1 5.7 5.3 4.9
9 3.2 2.1 2.8 2.1 k.9 4.6 5.7 28 2.1 L.6 3.9 5.0
10 3.2 2.8 2.5 2.1 4.6 3.5 6.h 2.5 2.1 5.3 3.5 k.9
11| 3.2 2.8 2.5 2.1 3.2 2.8 k.2 2.5 2.1 C k2 3.5 5.0
12| 3.2 2.8 2.5 2.1 |- k.6 2.8 4.2 2.5 2.1 4.2 3.5 3.9
18| 3.2 2.1 2.5 2.1 4.6 2.8 -3 2.4 2.1 4.2 3.5 3.5
14| 3.5 2.4 2.5 2.8 k.9 2.8 4.2 2.5 2.1/ 4.6 3.5 3.5
15 2.8 2.5 2.8 2.8 6.4 2.5 4.2 2.5 2.1’ 4.6 3.5 35
16 2.8. 3.1 2.8 2.1 52.6 2.5 3.9 1.8 2.1 h.2 2.5 |. 3.5
17| 2.8 3.2 2.8 2.1 30.4 2.5 3.9 2.1 2.1 4.2 3.5 3.9
18 2.8 3.2 2.5 2.1 Th.9 2.5 3.5 2.5 2.1 L.2 3.5 3.9
19| 2.8 3.2 2°5 2.1 85.5 | 371 3.5 2.5 2.5 5.7 3.9 5.3
20 2.1 2.5 2.1 2.1 9.2 431 3.5 2.4 3.2 16’ 3.9 3.9
21| 2.1 3.1 2.5 | 636 6.0 | 182 3.5 2.5 3.2 0:6. 3.9 3.9
22 2.8 3.2 2.5 96.1 8.8 60.7 3.5 2.5 2.8 11.7 3.5 3.9
23| 2.8 2.5 2.5 | 360 7.1 56.1 3.5 2.5 %55 A 92 3.5 3.9
24 2.1 2.5 2.5 22.6 T4 671 3.5 2.5 5;0 5.0 3.5 3.9
25 2.8 2.5 2.1 k.5 7.1 59.2 3.5 2.4 5.0 5.3 3.2 3.5
26 2.4 2.5 2.5 6.7 11.3 25.0 3.2 2.5 8.5 5.3 3.2 3.5
27 2.8 3.2 2.8 4.6 6.4 19.7 3.2 2.1 5.3 k.9 3.2 L.6
28 2.8 3.1 2.8 4.6 6.4 10.9 3.2 3.2 3.9 5.0 3.5 ]
29| 2.8 2.5 h.2 6.0 11.2 3.2 2.5 ‘b2 ] 3.5 3.9
30 2.8 2.5 L.2 L.9 8.5 3.2 2.5 4.2 5.0 3.9 6.1
g1| 2.k 2.2 5.3 3.2 2.5 L.6 6.1
Sum 76.8 1,199.3 1,968.4 80.3 166.3 130.h
89.7 81.0 495.3 137.0 - 141.5 117.8
' Current Year 1946 Period 1938-1946
Extreme Gage Extreme Second Feet Average | Totat Acre Feet
Month - Feet High Low Second - —
High Low | Day Day . Feet | Acre Feet Average Maximum Minimum
Jan. 1.18 1.02 8 Lo | 19 2.1 2.9 178 405 910 * 79k
Feb. 1.15 .98 2 4.2 9 1.8 2.7 152 Lhd 1,380 T 113
Mar. 1.12 1.02 3.2 | 26 2.1 2.6 161 961 2,600 161
Apr. | bh.92 1.05 | 21 | 3,260 # 2.1 .| %0.0 2,380 1,250 b, 580 168
May 3.02 1.35 5 565 2 2.8 16.0 982 1,317 %,310 156
June 7.81 1.31 19 | k450 # 2.5 65.6 3,500 856 3.900 118
July 1.57 1.4k 1 11.7 31 2.1 L.y 272 1,501 7,040 176
Aug 1.57 1. 28 7.8 20 |+ 1.k 2.6 159 Th1 1,650 129
Sept. 3.15 1.k 23 hi7 12 1.k b7 281 1,217 6,850 95.6
Oct.. 1.61 1.1 22 11.7 N 3.5 ‘5.4 330 1,415 9,390 13k
Nov. 1.51 1.k # 5.3 16 2.5 3.9 23) 458 ¢ 1,670 106
Dec. 1.51 1.48 # 6.0 # 3.5 k.2 259 376 704 132
[Yearly| 7.81 .98 4,450 1.k 12.8 9,288 10,941 18,808 5,130

# Various days of the month ! Estimated



.28 - WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION
RIO 'GRANDE AT DEL RIO STATION

DESCRIPTION: K Water-stage recorder located on the downstream slde of a pler of the international highway bridge
between Del Rio, Texas, and Villa Acufle, Coashuilla and 693.6 river miles below the American Dam at El Paso,
Texag. Measurements from highwey bridge. Zero of gage la 863.80 feet above mean sea level, U. S. C. & G. S.
datum. Prior to Februsry 20, 1942, the zero of this gege was one foot higher. .

RECORDS: Based upon 20 meter measurements during the year, msde jointly by the United States and Mexican Sec-
tions of this Commission. Cclmputat‘iona by shifting channel methods. 1946 records good. Récords available:
July 2, 1941 to December 1946. Records are alsc availeble for a station - 11 miles upstream from May 1900 to
April 1515 .and for a station 7.5 miles upstreem at McKee's Switch, from December 1519 to Merch 1920, and for.
a station 900 feet above the international highway bridge from December 1923 to July 2, 1941.  Several small
springs as well as Cienegas and Las Vacas Creeks enter the river between the upper and lower station sitess

For statement of all records of discharge at this station, including those authenticated by this Commissioh,
see last pages of this bulletin. R

REMARKS: Reservoirs, diversions and drsinage.returns modify the river flow at this station. ",li‘or chemical and
bacterial content of river and tributary water, for watershed and irrigated areas and other related data, see
index in Water Bulletin No. 14 and later bulletins.

5
EXTREME FLOWS: The highest recorded gage height was. on September 1, 1932, when the extreme gege height was X
34.5 feet with a discharge of 605,000 second feet. This is the greatest rate of discharge ever recorded at
any point on the Rio Grande. (See Special Flood Report, 1932, by the United States Section of this Commis-
sion). . The lowest flow ever recorded was on June 15, 1945, when the extreme gege height was 0.19 feet and

the extreme flow wes 863 second feet. Numerous records of extreme flows may be found In previous water
bulletins. .

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,890 | 2,090 | 1,860 1,680 1,580 |* 1,280 2,600 “1,490-~ [* 1,050 4,380 | 2,700 | 2,010
2| 1,860 | 2,080 | 1,850+ 1,670 1,470 |* 1,240 2,690 1,410 1,260 3,560 | 2,770- 1,930
38| 1,870 | 2,040 | 1,850 1,600 1,430 |* 1,240 2,410 1,350 1,430 3,420 | 2,740 | 1,950
4 1,950 | 2,150 | 1,980 |* 1,490 1,520 |* 1,240 2,130 1,310 1,830 3,110 | 2,720 | 2,010
5| 1,920 | 2,180 | 2,010 |* 1,4k0 4,360 [* 1,330 2,070 1,300 8,280 3,320 2,650 | 1,9%0
! 6| 1,820 | 2,260/ 1,910 |* 1,400 3,250 1,530 2,040 1,600 6,430 21,400 | 2,600 | 2,000
7| 1,950 | 2,210 | 1,910 |* 1,380 8,180-|* 1,380 2,020 1,360 6,000 36,6004 2,560 | 2,050
8| 2,020 | 2,160 | 1,870 |* 1,410 4,220 [# 1,290 2,070 1,260 8,820 15,700 | 2,450 | 1,970
9| 1,980 | 2,270 | 1,840 1,450 4,010 [* 1,2k0 2,900 1,280 9,230 | 15,000 | 2,410 | 2,030
10 | 2,070 | 2,230 | 1,800 1,390 3,670 [* 1,120 3,370 1,250 7,580 14,600 | 2,630 | 2,040
11| 2,020 | 2,160 | 1,900 |* 1,380 | 2,860 |* 1,000 2,560 |* 1,220 5,680 13,700 | 2,210 | 2,400
12 | 2,270 | 2,050 | 1,940 * 1,330 2,820 |* 1,060 2,500 |* 1,160 4,850 9,360 | 2,050 | 2,660
13 | 2,310 | 1,980 2,0;(( * 1,260 2,440 |* 1,100 3,380~ 1,290 4,110 6,970 | 2,050 | 2,280
14 | 2,300 | 1,860 | 1,910 |* 1,240 2,370 |[* 1,050 3,190 1,310 3,890 6,430 | 2,160 | 2,690~
15| 2,220 | 1,860 | 1,830 |* 1,270 2,180 | * 1,010 2,760 1,310 |* 3,210 5,550 | 2,250 | 2,520
16| 2,130 | 1,890 | 1,960 | * 1,270 2,020 |* 1,080 2,570 1,260 |* 3,190 5,060 | 2,310 | 2,350
17| 2,180 | 1,900 |. 1,860 {* 1,230 2,040 | * 1,180 2,330 1,210 | 3,280 4,600 | 2,320 | 2,060
18| 2,330 | 1,890 | 1,820 |* 1,180 1,910 | * 1,180 2,230 1,220 5,600 4,330 | 2,220 | 2,020
19 | 2,360"| 1,940 | 1,710 |* 1,160 1,830 1,5%0 2,110 1,210 4,230 3,860. 2,190 | 2,020
20 | 2,340 | 1,830 | 1,600 |* 1,160 1,680 3,250 1,990 1,200 3,420 _ 3,770 | 2,200 | 1,960
21| 2,320 ! 1,780 | 1,570 5,970 | * 1,620 4,360 | 1,930 |* 1,1k0 3,030 3,610 | 2,050 | 1,980
22| 2,160 | 1,840 | 1,570 | 8,6807 * 1,650 2,420 2,320 | * 1,120 3,280 3,660 | 2,140 | 2,060
. | 28| 2,110 | 1,810 | 1,650 | 3,550 |* 1,590 | 45,000~ -2,380 |* 1,090 3,890 3,360 | 2,230 | 2,150
24| 2,180 | 1,810 | 1,780 | " 2,430 | * 1,530 | 27,000 1,900 | * 1,060 6,060 3,450 | 2,300 | 2,060
25| 2,220 | 1,860 | 1,850 1,9%0 | * 1,530 | 15,700 1,690 | * 1,050 7,760 3,380 | 2,240 | 1,980
26| 2,140 | 1,890 | 1,760 1,810 2,230 6,250 1,570 |* 1,050 | * 7,060 3,130 | 2,040 | 1,970
27| 2,170 | 1,910 | 1,670 1,8k0 | ¥ 1,430 3,850 . 1,630 | * 1,010 | 2 7,060 2,940 | 2,020 2,040
28 | 2,220 1,880 | 1,620 1,860 | * 1,380 3,110 1,930 | * 1,030 ('-;10,900 2,800 | 2,000| 2,010
29| 2,120 1,650 1,7%0 | * 1,380 | . 3,830 1,8k | * 1,030 | £ 8,100 2,810 | 2,000 | 1,980
30 | 2,140 1,710 1,680 | * 1,360 2,990 1,660 | ¥ 1,070 | * 7,650 2,730 | 2,060 | 2,000
81| '2,110 1,680 * 1,300 1,590 | * 1,030 2,700 2,100
Sum 55,810 * 58,890 *140,990 *37,680 219,290 65,220
65,680 55,950 72,840 70,360 *158,160 69,270 .
' Current Year 1946 Period 1924-1946
Extremé Gage Extreme Second Feet ;Average | Total Acre Feet
Month Feet High Low Second — —
High Low Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 1.63 ~1.06 13 2,600 6 1,720 | 2,120 130,000 168,251 344,000 103,000
Feb. 1.47 1.00 6 2,390 | 23 1,700 | 1,990 111,000 142,760 229,970 96,200
Mar. 1.3k .88 13 2,190 | 28 1,560 | 1,800 111,000 141,194 22h,670 9k, 700
Apr. 6.72 |* .58 22 14,500 | 20 |* 1,100 |*1,960 |* 117,000 129,737 200,000 83,300
May 5.48 .56 7 11,500 | 31 1,240 | 2,350 144,000 209,228 |* 742,000 68,200
June 20.85 .39 23 112,000 | 15 |* 1,010 [*k,700 [* 280,000 215,336 | - 704,000 61,700 .
July ~2.55 .96 10 4,040 | 26 1,450 | 2,270 140,000 25L,879 .| *1,228,000 97,800
Aug 1.30 |* .60 6 1,800 | 27 |* 939 |*1,220 1% 74,700 276,829 865,000 |* Th,700
Sept. |* 6.57 |* .66 28 [* 13,500 1 |* 964k |*5,270 |* 314,000 569,773 | 2,754,590 72,600
Oct. 14.50 1.90 7 58,400 | 31 2,590 | 7,070 435,000 423,911 | 1,63k,000 110,000
Nov. 1.99 1.39 1 2,800 | 29 1,880 | 2,310 | - 137,000 188,118 467,000 108,000
Dec. 2.01 1.33 12 2,930 | 29 1,850 | 2,100 129,000 167,745 295,180 102,000
Yesrly| 20.85 .39 112,000 * 939 | 2,930.|2,122,700 | 2,887,761 | 6,041,720 |1,639,000

Q_ Estimated % Partly estimeted

v




- WATER BULLETIN NUMBER 16—

INTERNATIONAL BOUNDARY AND WATER COMMISSION 29

SAN FELIPE CREEK STATION NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stege recorder at Silos farm road bridge 1.75 miles south of Del Rio, Texas, 2 miles above
the confluence with the Rio Grande which 1s 1.6 miles below the Del Rio geging stetion on the Rio Grande.
This streem enters the Ric Grende 695.2 river miles below the Americen Dem at E1l Paso, Texas. Iow and medium

flow measurements by wading or from bridge. High flows by slope-area measurements. Zero of the gage is
875.05 feet above mean sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 12 meter measurements during the year. Computations by shifting chennel methods. 1946
records good. Records availlable: For statement of all records of

September 1,,1931 to December 31, 19k46.

discharge at this station, Including those aut}{enticated by this Commission, see last pages of this bulletin.

:  The flow of this spring-fed creek was greatly modified in 1946 by municipal diversions at Del Rio of

1,811 =acre feet and by irrigation diversions above this atation. Backwater from the Rio Grande reaches this

station whenever the stage at Del Rio Station reaches 15 feet or a flow of about 60,000 second feet. For

_chemical and bacterial content of San Fellpe Creek water, for watershed and irrigated arees and other relasted
date, see index in Water Bulletin No. 14 and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentery Peak: Mex. J1\5,000 second feet on June 14, 1935, with a gege hsight

.of 23.20 feot. Min. 2.2 second feet on December 19, 193k.
Average Flow in Second Feet
Daily: Mex. ¥ 16,200, June 1K, 1935.. Min. 2.5 Nov. 30, 1934.
Monthly: Mex. 805, June 1935. Min. 8.8 Feb. 1935.
Yearly: Max . 136, 1935. Min. 30.7 193k,
Two  Successive Years: Mex. 107, 19%5-1936. Min. 34,0 1945-1946.
Three Succesglive Years: Max . 86.1 1935-1937. Min. 41.9 1944 -1946.
Four Successive Years: Max . 79.1 1932-1935. Min. L48.7 1943-1946.
Five Successive Years: Mex . 78.9 1932-1936. Min. k9.0 1942-1946.
Ten Successive Yearsa: Max. 6l .l 193%2-1941. Min. k9.5 1937-1946.
Fifteen Successive Years: . . . . « v v 4 & v v 4 v 4 444 . 56.5, 1932-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. _Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 28.8 43.2 1k.9 19.1 36.5 35.0 29.3 16.7 17.0 345 [ 35.6 ¢ 35.h
2 29.6 42.3 15.0 19.5 3kl 33.5 28.0 15.6 16.5 33:1 [ 35.7 | " 35.4
3| 29.6 43.8 16.7 19.5 33.1 32.6 28.7 14.6 15.9 3h.5 |7 35,8 | " 35,4
4 30.3 42.9 16.2 19.5 36.8 35.0 31.8 1k 16.4 32.5 ¥ 35.9 |¥ 35,4
5 30.3 42.8 15.7 19.h 96.5 32.8 28.1 15.6 15.9 37.% | 35.9 35.2
8 29.6 3.1 15.8 19.3 42.3 31.2 28.2 15.1 16.4 ,57.1; ® 36,0 36.6
7 29.6 k1.0 15.8 19.3 42.3 28.3 28.2 15.9 * 16.9 35.9 | #36.1 35.9
8| 39.5 4.7 15.h 19.3 41.6 27.k 27.7 15.0 [ % 16.9 b1k | v 36.2 | 37.3
9 15.8 - 16.6 18.7 |2 k2.5 27.8 26.5 15.0+ |[* 16.9 4o.5 |*37.0| "36.5
10 k5.8 43.1 16.0 18.0 | * 41.8 7.0 24.7 15.9 " 16.8 38.8 37.1 | " 364
11 45.8 43.0 17.8 19.1 L.9 26.1 2h.7 1h.h *316.8 38.1 36.4 | M 36.0
12 45.8 L3.7 17.9 20.2 43,5 2h.6 24.0 1.9 " 316.8 36.6 36.5 36.4
13| k6.6 42.8 19.0 19.8 40.6 23,4 22.4 4.9, |* 16.3 36.6 Lo.3 36.3
14 57.1 35.8 18.5 19.3 35.5 21.1 21.3 15.4 16.3 35.8 Lo.k 37.1
157 W74 2k .6 19.8 19.% 38.5 20.5 21.4 14.8 18.4 3h.4 ho.7 37.9
16 46.6 18.4 19.3 19.5 35.6 20.6 21.4 14.8 18.4 33.7 k1.9 | % 37.9
17 45.8 18.5 18.6 16.7 33.0 20.6 19.8 15.3 19.0 3h.h k.9 |t 38.0
18 L46.6 18.4 18.6 15.7 235.1 20.2 15.8 15.7 20.1 3 1.9 | % 36.6
19 h6.6 18.3 17.5 15.8 39.6 191 19.9 15.3 21.7 3h.L 41.0 38.2
20 k7.4 18.2 18.0 16.5 37.4 L66 19.9 15.3 21.7 35.0 ko.2 b5.1
21 k6.6 18.1 19.0 115 39.0 176 21.7 15.6 23 .4 34.3 0.1 5.2
22 45.8 18.0 19.0 377 35.5 5L.3 21.1 15.2 24.1 34.3 4o.1 145.3
23 5.7 18.0 20.1 119 32.9 * L6.6 21.1 15.6 26.6 34.3 39.4 | ® h5.L
24 45.6 17.9 21.1 55.2 35.0 38.1 21.1 16.6 27.2 34.3 Lo.0o | ¥ 43.8
25 4.5 17.3 21.0 53.5 39.6 31.1 19.9 16.1 39.7 35 0 39.3 | % 41.7
26 5.4 16.9 21.0 5%.6 4.2 31.8 19.9 16.1 4.0 shl ¢ 37,0 | % ho.2
27 45.3 17.0 20.5 54.5 39.5 34.6 21.0 16.1 39.8 34,5 {* . 35.5| ¢ 38.0
28 .4 16.4 20.4 53.7 Lo.h 3k.6 20.4 16.5 33.9 34.6 |* 35.5| ¢ 36.6
29 L3 19.7 49.6 50.1 31.3 21.5 18.6 38.9 36.8 [* 35.5| ¥ 3Lh.6
30 4L 2 19.7 45.6 45.1 31.3 18.5 18.1 38.2 36.1 |* 35.4| r 334
31| . M 19.7 3% 20.3 18.1 35.5 v 31,3
Sum! - 8i45.6 1,350.3 1,654.4 486.9 - 1,103.5 *1,17h.9
1,311.5 564 .3 1,269.2 722.3 *1,142.3
Current Year 1946 Period 1931-1946 @
Extreme Gage Extreme Second Feet Average | Topal Acre Feet
Month Feet High Low Second
High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 1.38 .65 14 87.9 6 25.8 42.3 2,600 4,033 7,070 93k
Feb. .99 A7 13 4.5 | 28 13.8 30.2 1,680 2,820 5,490 487
Mar. .65 43 30 2k.6 1 12.0 18.2 1,120 2,571 4,190, 1,120
Apr. |- 6.8k 43 22 1,800 17 12.2 5.0 2,680 2,802 * 6,120 566
May 3.80 .68 5 540 1k 28.7 40.9 2,520 3,822 6,700 1,770
June 9.90 .51 20 4,020 18 17.% 55.1 3,280 6,139 * 47,900 1,110
July .92 .30 4 45.5 | 30 9.2 23.3 1,430 3,11 (¥ 6,650 1,080
Aug .58 .28 | 31 22.0 1 8.5 15.7 966 2,916 5,590 838
Sept . 2.82 A3 26 307 $13 13.9 23.9 1,420 b k56 19,100 872
Oct. 1.22 .68 8 T1.7 1 27.7 35.6 2,190 4,011 8,470 1,710
Nov. 89 | .72 15 Y7 | 30 | 31.3 |* 38.1 |* 2,270 3,068 5,560 526
Dec. 9k 771 23 ¥7.8 | 31 |* 31.3 |* 37.9 |* 2,330 3,143 5,820 Lo
early| 9.90 .28 4,020 : 8.5 33.8 | 24,486 k2,922 98,137 22,202
* Egtimated ¥ Partly estimated % And other days ® Record began September 1, 1931 -



30 WATER BULLETIN NUMBER |6~ INTERNATIONAL BOUNDARY AND WATER COMMISSION

PINTO CREEK STATION NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder and cable with eit-down cable car equipped for winch and heavy weights, and
concrete control dam, 0.6 mile below the Del Rio-Eagle Pess highway and 5.5 miles above the confluefice with
the Rio Grande. This creek enters the Rio Grande 717.7 river miles below the American Dem at El Paso, Texas.
Zero of the gage is 854.61 feet above mean sea level, U. S. C. & G. S. datum. Also a serles of pipe gages
(high stage indiceting gages) 750 feet upstream from ‘the gage well.

RECORDS: ~ Based upon 4% meter measurements during the year and a steble rating curve. 1946 records good. Rec-
ords evailable: November 1928 to December 31, 1946. TFor =a statement of all records of discharge at this
stetion, including those authenticeted by this Commission, see last pages of this bulletin.

REMARKS: The flow of this spring-fed creek is modified by small irrigetion diversions above the geging sta-

tion. For watershed end irrigated areas and other related dete, see index in Weter Bulletin No. 14 and later
bulletins.

COMPARATIVE FIOWS FROM RECORDS: Momentary Peak: Mex. 54,650 second feet on August 31, 1932 with a gage height
of 21.08 feet. Min. sometimes dry. X

Aversge Flow in Second Feet

Max. 24,380, sug. 31, 1932. Min. sometimes dry.
Mex . 792, Aug. 1932. Min. sometimes dry.
Max. 105, . 1932. Min. 1.8 1945.
Two  Successive Yesrs: Max . 60.9  1932-1933. Min. 4.6 19L5-1946.
Three Successive Yeasrs: Max. 45.5 1931-1933. Min. 6.0 154k4-1946.
Four Successive Years: Mex. 58.5  1932-1935. Min. 7.0 19L42-19L5.
Five Successive Years: Max. 49.8 1932-1936. Min. 7.1 19he-1946.
Ten Successive Years: Mex. 3h.1 1929-1938. n. 12.% 1937-1946.
Eighteen Successive Years: . . . .« + « 4 + 4 4o v o+ o+ . . . . 22.8, 1929-1646. -
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 0 0 0 0 0 3.1 0.2 ) ) 0 "0 0
21 o [} [o} 0 0 1.5 0.k 0 [} 0 0 [}
3 0 o] o} 0 0 0.8 0.3 o} 0 0 0 0
4 0 0 0 0 0 0.7 0.1 0 0 .0 0 0
5 0 0 0 0 109 0.6 0.1 0 0 o] [o} 0
6 0 ¢ 0 0 [1,0%0 0.5 2.3 0 0 0 3} 0
7 0 0 [ ¢} 39.2 0.4 0.8 s} 0 0 0. 0
8 o] 0 o] 0 11.8 0.3 0.7 0 0 0 0 0
9 0 0 ) 0 6.7 0.1 0.5 o o 0 0 0
10 0 0 0 o] .2 0 0.k 0 0 0 0 0
11 o 0 0 0 3.1 0 0.3 ‘0 0 0 [ 0
12 g o 0 0 2.8 o 0.1 0 0 ¢} ¢ °
13 o o o 3} 2.8 o o o o o -0 o
14 0 0 o 0 3.3 ) 0 0 0 0 o )
15 0 0 0 o 3.1 0 ) 0 0 0 0 0
16 0 0 0 o 4.2 0 0 0 0 0 ) 0
17 0 [} o] 0 b2 o] [s} ] 0 o] [¢} o]
18 0 0 o 0 k.2 0 0 0 0 o o} 5}
19 0 0 0 0 2.8 . 843 o . [ [¢} 0 o] o]
20 0 o] o] 0 9.5 685 o] 0 0 0 0 o]
21 0 o] 0 43,7 10.6 270 0 o] 0 o] 0 0
22 0 0 o 16.6 2.4 32.7 0 0 0 0 ¢} o
23 0 0 o] 8.7 L7 8.1 0 0 0 0 0 0
24 0 o] 0 9.4 3.8 5.3 0 o] 0 o] 0 0
25 0 0 0 2.9 hi.5 3.0 o 0 0 0 o 0
26 0 0 0 1.0 3%9.9 2.4 0 0 0 o] 0 ¢
27 0 o] 0 0.7 38.8 1.6 Q 0 0 0 o] 0
28 0 0 0 0.2 13.5 0.7 0 0 0 ¢} 0 0
29 s} 0 0 6.9 0.5 0 0 0 0 ¢} 0
30 0 0 0 5.4 0.2 [¢] o) 0 [¢] 0 0
31 0 [ . L2 0 0 [ [¢}
I
Sum 0 T 153.2 1,101.8 0 0 [¢]
0 0 1,412.6 6.2 [ 0
Current Year 1946 Period 1929-1946
Extreme, Gage Extreme Second Feet Average | Topal Acre Feet
Month Feet High Low Second | Maxi Minim
' High Low | Day Day Feet | Acre Feet Normal aximum inimum
Jan. $1 0o [%+1 0 0 0 hhg 2,110 0
Feb. ¥ 0 ¥ 0 0 0 433 ., 1,860 0
Mar. +1 0o |%1 0 0 0 : LY 2,500 0
Apr. 5.15 23 The ¥ 0 5.1 304 790 3,600 ~b3.0
May 8.0k 6| 3,180 |+7 0 45.6 | 2,800 2,h25 20,500 28.0
June 9.00 20 k4,500 $10 0 36.7 2,190 2,251 30,000 0
July 3.12 6 19.0 | $13 0 .0.2 12.3 3,016 30,000 0
Aug / f1 o |+1 0 0 0 2,994 48,700 0
Sept. t1 o |+1 0 0 0 1,932 17,300 0
Oct . 11 0 [+1 0 0 0. 8ko 4,000 0
Nov. $1- o |$1 0 0 o 37h 2,150 o]
Dec. ‘ 21 o %1 0 0 o |4 L1 |¢ 2,180 |4 0
freariy[ 9.00 | 1,500 0 7.3 | 5,306.3 | 16,519 |# 76,259.3 |#1,325-2

% And other days § Period 1928-1946 # Partly estimated for the period 1924-1946




WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION 31

RIO SAN DIEGO STATION AT JIMENEZ, COAHUILA

. DESCRIPTION: Water-stage recorder and ceble with sit-down cable car. Masonry and concrete Cipoletti weir con-
trol for measuring discharges up to 700 second feet. The station i1s located 4.4 miles west of Jimenez, Coa-
huila, and 5.0 miles above the confluence with the Rio Grende. This stream entera the Rio Grande T22.% rive-
miles below the Americen Dem at E1 Paso, Texas. Zero of the gage is B828.90 feet above mean sea level, U. 5.
C. & G. S. datum. - .

RECORDS: Based upon 3 meter measurements during the year and the weir discharge table. 1946 records good.
Records avallable: 1922 to 1946. The rocords from 1922 to September 1932 sare considered doubtful. TFor a
statement of all discharge records at this station, including those authenticated by this Commission, see
last pages of this bulletin.

REMARKS: The welr control at this station was constructed in November 1932. The flow of this spring-fed stream
is modified by two smell storage reservoirs, San Miguel and Centenario on the Irrigation District of San Car-
los, Coahuila, and by irrigation of Dolores Hacienda Just above this station. One-fourth mile downstream from
this gaging station, weter was diverted for irrigating about 1,236 sacres of land in the Jimenez community.
For chemicel content of this stream, for watershed end irrigated areas and other related dats, gee index in
Water Bulletin No. 14 and later bulletins.

COMPARATIVE FIOWS FROM RECORDS: Momentary Peak: Mex. about 75,200 second feet on September 18, 1941, with a
gege height of 20.96 feet. According to locael inhabitents, the water level at the present gege reached the
seme height in 1905 as on September 18, 1941, but becesuse of channel conditions, it is thought thet the maxi-
mum flow in 1905 was less than in 1941, even though the gege heights were the same. Min. the river was dry
on several occesions from April to June 1939. .

Average- Flow in Second Feet

Daily: Max. 23,200, Sept. 18, 19L1. Min. sometimes dry.
Monthly: Mex. 1,960, Mey 1935. Min. 18.7 April  1939.
Yearly: Max. 526, 1935. Min. 37.8 1939.
Two  Successive Years: Max. 33k, 1935-1936. Min. 58.3 1938-1939.
Three Successive Years: Mex. 288, 1933-1935. Min. 5k.0 1937-1939.
Four Successive Years: Mex. 251, 1933-1936. Min. 63.9 1937-19%0.
Five Successive Years: Mex. 210, 1933-1937. Min. 79.1 1936-1940.
Fourteen Successive Years: . . . &+ + ¢« v 4 e 44 e a4 a . 164, 1933-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 87.2 87.2 52.3 La2.0 100 245 ° 883 325 2Le 30k 367 227
2| 87.2 87.2 52.3 32.9 87.2 227 865 325 246 304 367 227
3] 87.3 100 52.3 32.9 87.2 209 848 304 227 30k 367 227
4| 87.2 100 63.1 k2.0 87.2 192 830 30h 209 284 346 227
5| 87.2 101 63.1 52.3 192 175 777 30k 209 30k 325 227
6| 87.3 100 52.3 k2.0 | 2,140 175 759 304 209 325 ° 325 209
7| 87.2 101 52.3 k2.0 227 159 o Th2 30k 209 367 325 209
8| 87.2 87.2 k2.0 h2.0 1h3 143 Th2 265 209 48h 325 209
9| 87.3 87.2 k2.0 L42.0 128 143 Th2 265 192 639 304 209
10 | 87.2 4.9 k2.0 k2.0 11k 129 696 265 192 639 304 209
11| 87.2 87.2 42:0 2.0 143 11k 611 284 192 611 30k 209
12 | 87.3 63.2 52.3 24.0 245 11k 586 28) 175 639 304 209
13| 87.2 63%.2 52.3 32.8 245 87.2 558 28) 175 639 30k 192
14 | 100 63.2 52.3 32.8 209 87.2 558 265 175 611 30k 192
15 | 101 63.2 52.3 32.8 209 4.9 533 265 175 611 28l 192
16 | 87.3 63.2 52.3 32.8 175 63.2 509 265 207 611 * 284 175
17| 87.2 63.2 52.3 32.8 159 52.3 184 265 227 586 28k 175
18| 87.2 63.2 42.0 32.8 456 42.0 L84 _ 265 209 558 284 175
19 | 87.3 63.2| k2.0 32.8 | 572 52.3 459 265 175 558 284 175
20 | 87.2 63.2 k2.0 32.8 209 713 459 265 175 533 265 175
21| 87.2 52.3 42.0 153 175 572 L3l 265 175 48k 265 192
22| 87.2 52.3 k2.0 223 143 855 413 265 175 459 2ks i92
23| 87.2 52.3 52.3 509 143 2,490 413 265 192 k59 245 175
24 87.2 52.3 52.3 | 209 159 5,010 389 245 2U5 459 2L5 175
25| 87.2 52.3 52.3 175 192 1,170 367 245 209 435 245 175
26| 87.2 52.3| 52.3 159 159 1,020 367 2L5 209 131 227 159
27| 87.2-| s52.3| 523 129 143 982 367 245 227 435 227 159
28| 87.2 52.3 52.3 114 128 961 346 245 284 413 227 143
29| 87.2 52.3 11k 143 939 346 245 30k b1z 227 143
30| 87.2 52.3 100 325 922 325 245 304 413 227 143
31| 87.2 52.3 ) 284 325 245 389 129
um 2,000.1 2,607.5 18,118.1 8,k27 14,70k 5,834
2,730.4 1,550.2 7,921.6 17,217 6,371 8,636
Current Year 1946 ! Period 1933-1946
.. Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High' Low Second
High Low |Day Day Feet | Acre Feet Norma! Maximum Minimum
Jan. 3.02 2.95 1k 11k # 87.2 88.1 5,420 7,955 36,430 2,910
Feb. 2.99 2.82 # 100 26 k2.0 1.4 3,970 5,380 25,760 1,970
Mar. 2.89 2.82 | 25 63.2 | # k2.0 | 50.0 3,070 4,867 21,500 2,140
Apr. %.56 2.76 23 1,080 # 2k.0 86.9 5,170 | 5,kok 16,820 1,110
May 10.73 2.95 6 | ‘11,050 # 87.2 | 256 15,710 15,364 120,000 1,290
June 11.81 2.82 25 | 1h4,4h0 # k2.0 | 604 35,940 11,698 62,240 1,420
July L.o7 3.38 1 901 31 30k 555 34,150 9,211 34,150 1,210
Aug 3.k 3.22 1 346 8 209 272 16,710 7,454 19,950 2,030
Sept. 3. 3.12 #| ‘325 #| 159 213 12,650 17,84k 8L, 620 2,120
Oct. 3.90 3.35 .9 696 # 284 Lrh 29,170 | @ 24,206 ® 146,640 |® 1,950
| Nov. 3.51 3.25 1 388 # 227 288 17,130 |@ 15&79 ® 68,290 (@& 1,960
Dec. 3.25 3.05 # 227 31 129 188 11,570 |& 9,309 ® 45,160 (@ 2,060
Yeerly| 11.81 2.76 14,440 ‘ 2k.0 | 263 190,660 133,171 ° 381,720 27,460

# Various days of the month @ Period 1932-1946

LY




32 WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO SAN RODRIGO STATION NEAR EL MORAL, COAHUILA

DESCRIPTION: Water-stage recorder and ceble with sit-down cable cer. Re-inforced concrete control weir for
measuring the flow up to 177 second feet. This station is located 10.6 miles west of the town of El Moral,
Coshuila, 19.3 miles northwest from Piedras Negras and 11.2 miles above the confluence with the Rlo Greande.
Zero of the gage is 879.95 feet above mean sea level, U. S. C. & G. 5. datum. This stresm enters the Rio
Grande 735.4 river miles below the American Dam at El Paso, Texas.

RECORDS: Baséd upon 1 meter measurement during the year and the 1942 rating table, the lower portiomn of which
conforms to the weir table. The upper portion of the rating table is based upon meter measurements. 1946
records good. Records available: 1922 to 1946. ’I’he records from 1922 to September 1932 are considered
doubtful. For a statement of all records of discharge at this statlon, including those authenticated by this
Commission, see last pages of this bulletin.

REMARKS: This staetion was constructed in October 1932 at a point 1, 640 feet upstream from Paso de las Mulas.
Zero of this gage was 88Y4.22 feet above mean sea level. In Decem‘ber 1938, the station was moved 3,300 feet
downstream to the present site. The flow of this stream is modified by irrigation diversions above and below
this station. For chemical content of thls straem, for wetershed and irrigated areas and other related data,
see index in Water Bulletin No. 1k end later bulletins. .

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max. 81,200 second feet: on September 7; 1932 with =a gage
height of 16.08 feet at the first station location. Min. frequently dry with a gege height of 0.0 feet.

Average ¥low in Second Feet

Daily: Max. 27,900, Sept. 7, 1932. Min. frequently dry.
Monthly: Max. = 4,270, Sept. 1932. Min. - dry during July 1939.
Yearly: Max. 576, 1932. Min. 10.2 1939.
Two . Successive Years: Max . 335, 1932-1933. Min. 21.5 1938-1939.
Three Successive Years: Max . 235, 19%2-1934 . Min. 20.1 1937-1939.
Four Successive Years: ) Mex . 226, 1932-1935. Min. 26.1 1937-1940.
Five Successive Years: Max. 195, 1932-1936. Min. 33.2 19%36-1940.
Ten  Successive Years: Max . 121, 1932-1941. ) Min. 64.6 1934-1943.
Fifteen Successive Years: . . v v « + « & » o 0 4 o o n o o 4 4 111, 1932-1946.
Mean Daily Discharge in Second Feet 15946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 57.2 3.8 | 31.h 21.2 314 | 123 58% 1.7 79.5 152 113 104
2| 57.2 3.8 | 3L.4 16.2 314 | 9%6.1 505 7.7 | 717 123 11k 96.1
8| 57-2 43.8 314 | 16.2 31.h 79.5 431 1.7 1.7 105 113 105
4| 57.2 43.8 31.4 16.2 31.4 T1.7 - | 367 71.7 64.3 96.1 | 113 96.1
15| 57.2 43.8 31.4 16.2 31.h 64.3 339 S T1.T 64.3 105 114 96.1
6| 571.2 | 37.4 | 26.1 12.0" 600" 57.2 311" .7 64.3 105 123 96.1
7| 57.2 | 37.% | 26.1 12.0 152 57 2 297 1.7 57.2 105 113 96.1
8| 57.2 374 26.1 12.0 79.5 57.2 270 1.7 57.2 | 242 123 96.1
9| 57.2 37.4 26.1" 12.0 97.1 50.1 256 - TL.7 57.2 206 113 96.1
10 | 57.2 7| 37.% 26.1 12.0 498 50.1 228 T71.7 57.2 12 | 123 1ok
11| 57.2 37.4 26.1 12.0 142 50.1 218 71.7 57,2 162 123 105
12| 57.2 374 26.1 12.0 87.6 43.8 195 1.7 57.2 206 113 10k
18| 57.2 37.4 31.k 12.0 1.7 43.8 162 1.7 57.2 218 11k 96.1
14 | T1.7 374 26.1 12.0 T1.7 43.8 1h2 6h.3 57.2 206 113 96.1
15 | 57.2 374 26.1 12.0 64.3 374 123 6k4.3 57.2 206 113 96.1
16| 57.2 | 37.% | 26.1 12.0 - 57.2 7.4 | 105 64.3 6h.3 195 113 105
17 | 57.2 43.8 26.1 12.0 57.2 | 37.4 87.6 64.3 64.3 18k 113 96.1
18 | 57.2 37.4 26.1 12.0 57.2 31.4 79.5 64.3 64.3 173 113 96.1
19| 50.2 43.8 26.1 12.0 50.1 4.8 TL.7 64.3 6k.3 162 113 96.1
20| 50.1 43.8 26.1 12.0 50.1 204 105 64.3 64.3 152 113 96.1
21| 50.2 | 43.8 | 26.1 | 823 50.17| 186 79.5 643 57.2 142 113 96.1
22 50.1 37.4 | 26.1 858 50.1 L8y 1.7 64.3 57.2 132 113 96.1
23 | 50.2 37.4 26.1 229 50.1 | 2,450 71.7 71.7 6.3 123 105 10k
24| 43.8 37.4 26.1 113 50.1 |5,900 1.7 TL.7° 1.7 123 105 96.1
25| 43.8 37.4 26.1 79.5 43.8 | 3,810 1.7 TL.7 7.7 123 113 96.1
26| 43.8 | 37.4 | 26.1 57.2 113 |2,hko 7.7 64.3 717 113 113 96.1
27| 4¥3.8 | 31.k | 21.2 50.1 1% |1,650 71.7 71.7 1.7 113 105 96.1
28 | 43.8 .| 3L.4 21.2 43.8 593 1,210 T1.7 1.7 164 113 105 96.1
29| 43.8 21.2 37.4 | 1,L4h 897 TL.7 79.5 540 113 105 96.1
30| 43.8 21.2 374 381 696 1.7 71.7 242 113 ios 96.1
31| 43.8 21.2 173 1.7 1.7 113 96.1
3 1,092.8 2,594 .14 21,002.3 2,156.5 4,566.1 3,037..4
u?,@ﬁ.j ’ g16.% 5,353.9 . ’ 5,672.3 ’ 2,663.6 3,385
Current Year 1946 N Period 1932-1946
Extreme Gage Extreme Second Feet Average Total I Acre Feet .
Month _ Feet High Low Second - -
Hngh Low Day Day Feet | Acre Feet Normal Maximum Minimum
Jarn. .46 .30 1k TL.7 |.31 37.4 53.1 3,260 3,683 14,850 171
Feb. 3% .26 # 43.8 # | 3.4 39.0 2,170 2,607 11,580 555
Mar. .26 .20 # 31.h4 # 21.2 26.3 1,620 2,k25 9,900 576
Ap¥. 3.35 | .10 22 | 1,700 17 8.1 86.5 5,150 2,259 6,870 382
May 6.55 | .26 28 | %,090 #| 314 | 173 10,620 5,690 42,330 58.0
Juna 9.09 .26 24 8,760 #1 31.% 700 41,660 7,488 41,660 . 30.0
July 1.8 3 |1 639 #| 643, | 183 11,250 k4,055 12,170 0
Aug R) 43 29 79.5 | # | 6b.3 69.6 4,280 4,159 13,710 . 39.0
Sept. 2.79 39 | 28| 1,260 #| 57.2 88.86 | 5,280 25,31k |* 253,960 383
Oct.. 1.67 .56 8 547 L 96.1 147 9,060 12,10% 81,360 815
Nov. 66| .59 # 123 # | 105 13 6,710 5,592 2k, 450 535
Dec. |. .5 56 # 105 #| 9.1 98.0 6,020 4,625 19,060 131
Yearly 9.09 .10 8,760 8.1 148 107,080 80,004 L1k,310 7,436

% Partly estimated # . Verious days of the month
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RIO GRANDE AT EAGLE,PASS STATION

DESCRIPTION: Water-stage recorder and cable with stend-up cable car end winch located .5 mile above the inter-
national highwey bridge between Eagle Pass, Texas and Pledras Negras, Uoshuila and T75k.6 river miles below
the American Dem at El Paso, Texas. Zero of the gage iz 682.91 feet above meen sem level, U. S. C. & G. S.
datum. )

RECORDS: Based upon 165 meter messurements during the year, 153 by the Mexican and 12 by the United States
Section of this Commission. Computetions by shifting chamnel methods. 1946 records good. Records avallable:
May 1900 to Merch 191k; August 1914 to April 1916; September 1916; September and October 1917; October 1918;
September and October 1919; August and September 1920; June 1922; September, November and December 1923; Jan-
uary 1924 through December 1946; also flood peak discharges for June 1899 and April 1900. For a statement of
81l records of discharge at this statlon, including those suthenticated by this Commission, see last pages of
this bulletin. ) ,

REMARKS: Reservoirs, diversiona and drainege returns modify the river flow at this station. In April 1939 the
operation and meintenance of this statlon was turned over from the United States Section to the Mexican Sec-
tion of this Commission. For chemical, silt snd bacterisl content of river and tributary water, for water-
ghed -and irrigated sress and other related data, see index in Water Bulletin No. 14 'and later bulletins.

EXTREME F1OWS: The groatest recorded flow was on September 2, 1932, when the extreme gage height was 49.00
feet, discharge 569,000 second feet. (See Special Flood Report 1932 by the United States Section of this
Commission.) In 1938 some tredition indicated a flood in 1865 Teached & stege here of about 58 feet. Most
tradition indicated thet since 1849 the 1932 flood was the greatest and the 1922 flood the second greatest.
The lowest flow ever recordsﬂ was on June 25, 1945, when the extreme gege height was 1.31 feet and the ex-
treme flow 597 second feet. MNumerous records of extremes may be found in previous Water Bulletins.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 2,040 | 2,190 | 1,840 1,470 1,860 1,820 4,730 1,820 1,260 7,030 | 3,090 | 2,260
2| 2,030 | 2,180 | 1,790 1,530 | -1,750 1,660 14,270 1,710 1,300 5,330 | 3,100 | 2,200
3| 1,980 | 2,120 | 1,780 1,k707| 1,680 1,640 4,100 1,640 1,kk0 4,240 | 3,130 |-2,170
4| 1,920 | 2,150 | 1,780 1,450 1,620 1,660 3,740 1,590 1,670 3,780 | 3,080 | 2,280
5| 2,0k0 | 2,180 | 1,830 1,430 2,910 1,680 3,390 1,600 4,420 3,350 | 3,040 | 2,300
6| 2,010 | 2,160 | 1,840 1,400 | 14,510 1,620 3,150 1,570 7,520 4,100 | 3,000 | 2,270
7| 1,950 | 2,320 | 1,760 1,320 8,720 1,730 3,040 1,720 6,320 29,840 | 2,960 | 2,300
8| 2,100 | 2,360 | 1,780 1,330 6,460 1,570 2,930 1,560 6,250 21,430 | 2,910 | 2,270 |
9| 2,270 | 2,210 | 1,790 1,320 4,630 1,380 2,950 1,kko 8,860 15,790 | 2,810 | 2,130
10 | 2,190 | 2,220 | 1,710 1,370 55150 1,310 4,100 1,k70 9,040 16,420 | 2,840 | 2,410
11| 2,150 | 2,220 | 1,760 1,300 3,710 1,210 3,880 1,450 6,990 1,480 | 2,930 | 2,360
12 | 2,110 | 2,150 | 1,950 1,280 3,160 1,120 3,230 1,470 5,860 - | 13,170 | 2,620 | 2,660
13 | 2,370 | 2,050 | 2,040 | 1,270 | 3,030 | 1,100 3,290 1,350 h,910 | 9,220 | 2,390 | 2,800
14 | 2,570 | 1,900 | 2,080 1,150 3,180 1,120 3,990 1,320 4,270 8,480 | 2,400 | 2,480
16 | 2,490 | 1,790 | 1,960 1,170 | . 2,990 1,080 3,740 1,370 . 3,600 7,450 | 2,470 | 2,840
16 | 2,290 | 1,850 | 1,900 1,160 2,500 |, 1,050 3,250 1,360 3,320 6,670 | 2,540 | 2,720
17| 2,250 | 1,760 | 1,930 1,180 | 2,250 | 1,080 3,030 1,340 3,410 5,860 | 2,560 | 2,490
18 | 2,210 | 1,830 | 1,920 1,180 2,170 1,050 2,840 1,330 3,810 5,400 | 2,630 | 2,220
19| 2,320 | 1,770 | 1,870 | 1,140 | 2,980 | 1,050 2,810 1,350 5,330 5,300 | 2,490 | 2,150
20 | 2,320 | 1,840 | 1,730 1,110 2,080 8,4k0 2,600 1,290 3,890 4,870 | 2,450 | 2,130
21| 2,430 | 1,770 | 1,660 k4,700 1,790 | 10,73C 2,450 1,270 3,380 4,770 | 2,460 | 2,070
22| 2,390 | 1,750 | 1,640 | 12,680 | 1,780.| 7,490 2,310 1,280 2,830 4,520 | 2,380 | 2,010
23| 2,200 | 1,810 | 1,650 | 8,580 | 1,740 | 6,750 2,520 1,210 3,390 4,380 | 2,390 | 2,070
24| 2,160 | 1,730 | 1,700 | 3,990 | 1,710 | 48,030 2,620 1,230 4,770 3,990 | 2,500 | 2,160
25| 2,280 | 1,850 | 1,890 2,990 1,920 | 25,280 2,310 1,200 8,330 4,130 | 2,570 | 2,110
26 | 2,340 | 1,840 | 1,810 2,440 3,040 | 15,780 2,020 1,220 7,310 3,850 | 2,460 | 2,010
27| 2,200 | 1,850 | 1,650 2,100 2,380 8,260 1,900 1,210 7,420 3,570 | 2,250 | 1,960
28| 2,320 | 1,880 | 1,510 | '2,060 2,050 6,110 1,880 1,280 8,330 3,500 | 2,260 | 2,010
29 | 2,h20 1,530 2,120 2,750 5,610 2,1h0 1,280 10,950 3,310 | 2,210 | 1,960
30 | 2,360 1,40 | 1,920 2,570 | 5,540 2,080 1,270 7,800 3,190 | 2,210 | 1,960
81| 2,300 1,460 2,020 1,930 1,350 3,110 2,050
Sum 55,730 69,610 173,950 143,550 234,530 69,870
69,010 55,030 101,090 | 93,220 157,980 79,130
Current \Year 1946 Period  192k4-1946
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second
High Low |Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. "3.08 2 ko 13 2,830 3.| 1,800 2,230 136,900 183,735 365,000 104, 400
Feb. 2.92 2.20 [ 2,510 2k | 1,570 1,990 110,500 151,L9% 251,250 99,200
|Mar. 2.66 1.87 13 2,400 30 | 1,250 1,780 109,200 148,773 2k7,4h0 95,900
Apr. 8.07 1.71 | 22| 16,490 | 14 | 1,000 | 2,320 | 138,100 | 139,493 219,000 89,790
May 11.32 2.17 6 31,320 3 | 1,550 3,260 | - 200,500 245,312 [# 918,000 70,210
June 17.91 1.51 24 62,500 19 788 5,800 345,000,| 250,80k 1,005,000 48,710
July k.20 2.23 10 4,980 31 | 1,660 3,010 184,900 267,795 |*1,225,000 92,860
Aug 2.4 1.64 1 2,060 27 957 1,400 86, 400 287,695 [* 947,000 86,400
Sept . T7.45 1.7k 29 14,730 1| 1,080 5,270 313,400 608,220 3,079,000 . 69,920
Oct. 12.57 3.15 7 36,020 31 |. 3,000 7,560 465,200 465,391 1,680,300 121,000
Nov. 3.38 2.56 4 3,500 29 | 2,070 2,640 157,000 214,589 512,800 109,000
Dec. 3.18 2.6 15 3,130 22 | 1,870 2,250 138,600 184,002 369,760 105,620
Yearly| 17.91 1.51 62,500 788 3,300 |2,385,700 |3,1k7,303 6,946,510 |1,798,000

* Partly estimated

'



34 WATER BULLETIN NUMBER |6~ INTERNATIONAL BOUNDARY AND WATER COMMISSION
RIO ESCONDIDO STATION AT VILLA FUENTE, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car, located 3.1 miles southwest of Pledrams
Negras, Coahuila, on the outskirts of Ville de Fuente, 5 miles above the confluence with the Rio Grande and
5.6 miles below the confluence of the Rio San Antonio. This stresm enters the Rio Grande 758.2 river miles
below the American Dem at El Paso, Texas. Zero of the gage is 717.78 feet above mean sea level, U. S. C. &
G. 8. datum.

RECORDS: Besed upon 46 meter messurements during the yeer. Computetions by shifting channel methods. 1946
records good. Records available: 1922 through 1946. The records from 1922 to September 1932 are considered
doubtful. "For a statement of all discharge records eat this station, including those authenticated by this
Commission, see last pages of this bulletin.

REMARKS: This station was bullt in September 1932. Diversions and drainage returns modify the flow of this
apring-fed stream at this station. When the flow of the Rio Grande at Eagle Pass reachea approximately
380,000 second fest, Rio Grende backwater reaches this station. For watershed end irrigated areas and other
related date see index in Weter Bulletin No. 14 end later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentery Pesk: Mex. 24,000 second feet on June 29, 1936 with a gage helght
of 19.13 feet. On September 2, 1532 backwater from the Rio Grande reached & gage height of 5.91 fest at this
station. Min. .35 second feet on Fovember 4, 1934 with a gage height of .75 feet.

) Averege TFlow 1n Second Feel

Daily: Max . 6,710, June 29, 1936. Min. 0.7 'freguently.
Monthly: Max . 646, Oct. 1932. Min. 1.0 Sept. 1945.
Yearly: Mex. 17k, 1932. Min. 11.0 1943 .
Two Successive Years: Mex. 123,. 1932-1933. Min. 13.4 1942-1943.
Three Successive Years: . Max. 96.8 1932-193k4. Min. 16.2 1937-1939.
Four Successive Years: - Mex. 93.2 19%2-1935. Min. 18.0 1942-1945.
Five Successive Years: Max. 88.6 1932-193%6. Min. 19.1 1941-1945.
Ten  Successive Years: Max. 55.8 1932-1941. Min. 21.5 1937-1946.
Fifteen Succeasive YEarS: . . + « o ¢ « v v v o o 4 s a4 43.8, _1932-1946.
Mean Daily Discharge in Second Feet 19:%6 —— Annual and Period Summary
Day| ' Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 16.6 | 15.5 8.5 9.9 20.5 27.5 k2.7 2.1 7.8 41.3 9.9 7.1
2 26.8 | 13.1 8.8 9.9 16.2 23.0 k3.1 2.1 7.8 37.1 9.5 8.5
3 29.7 | 13.4 8.8 9.5 15.2 19.1 25.8 1.k 7.4 18.% 9.2 8.5
4 29.7 | 13.8 9.2 9.5 3.5 18.7 15.2 1.1 8.1 12.7 8.8 8.5
5 32.1 | 15.5 8.8 8.1 11k 15.5 15.5 7 T4 12.7 8.8 8.8
[} 26.5 | 14.5 8.8 8.1 179 15.2 12.7 7 8.1 17.7 | 10.2 6.0
7 20.8 | 10.9 8.5 7.8 90.8 12.7 13.1 1.1 3.2 12.4 8.1 5.0
8 20.5 | 10.2 8.5 7.8 100 8.5 13.1 1.1 3.5 20.8 9.5 3.9
9 20.5 7.8 8.5 8.1 60.0" 6.0 12.7 1.1 3.2 40.6 9.2 4.2
10 15.9 9.9 8.1 8.5 206 4.9 12.4 1.1 3.2 . 2k,0 | 10.2 3.9
11 | ¥ 20.1 8.8 8.1 8.5 89.3 6.0 10.2 1.h 3.2 11.7 7.4 3.9
12 | * 23.0 | 10.2 17.7 7.4 41.3 2h .4 5.3 1.4 3.2 13.4 4.2 .2
13 | * 30.7 7.1 1.7 7.8 35.7 13.8 4.2 1.4 3.2 15.2 5.3 3.5
14 | * 30.4 | 6.7 10.3 7.8 45.2 9.2 4.2 1.4 3.2 11| k2 3.9
15 30.0 6.7 10.3 6.7 33.2 7.8 4.2 1.h 60.7 1h.5 k.9 5.7
16 27. 6.4 10. 6.7 24,7 6.4 kb2 1.8 59.3 12k 4.9 5.3
17 2;2 6.4 10.2 5.3 25.8 3.5 L.6 1.4 16.2 10.2 4.6 6.7
18 27.2 6.0 10.2 5.3 22.6 2.8 k.9 1.4 11.3 8.8 L6 6.7
19 26.8 6.0 8.1 4.2 19.8 60.4 3.9 1.4 9.2 8.8 Le 6.7
20 26.8 6.0 8.1 4.2 20.5 | 1,123 3.9 1.h 9.2 8.8 4.6 8.5
21 24.0 5.7 7.1 73 19.1 162 3.5 1. 7.4 9.2 5.7 8.5
22 244 57 7.1 |2,055 17.3 5h7 3.5 1.4 9.2 7.4 5.7 8.8
23 19.4 5.7 8.8 77 15.9 69.2 3.5 1.4 ok 7.8 5.7 8.8
24 15.5 5.3 8.8 L2,k 12.0 51.2 3.5 1.1 16.6 7.8 5.7 8.8
25 13.1 5.3 8.8 96.1 4.8 31.8 3.2 1.1 16.6 8.1 5.7 8.9
26 13-4 6.4 9.2 59.7 22.6 26.8 2.8 1.1 16.6 8.1 6.7 8.8
27 11.3 8.1 | 9.2 k1.0 19.4 27.2 2.8 1.1 16.6 8.5 6.7 8.8
28 13.8 8.1 9.2 34.6 38.1 31.4 2.5 1.1 L3l 8.5 5.7 8.8
29 k.1 9.5 29.0 62.5 35.7 2.5 2.1 299 8.5 5.7 8.8
30 1k.5 9.5 26.1 37.8 %0.3 2.5 16.6 81.6 8.1 7.1 8.9
31| 2.7 9.5 32.8 2.5 7.8 9.9 8.8
Sum!’ 25,2 3,785.0 2,431.0 63.1 7.5 216.2
£85.0 288.2 1,555.6 288.7 1,178.4 203.1
Current Year 1946 Period 1932-1946
Extreme Gage | Extreme Second Feet Average |  Togal Acre Feet
Month Feet High Low Second - i
High Low |Day Day Feet | Acre Feet Normal Maximum inimum
Jan. 2.76 2.53 13 30.7 | 27 11.3 | 22.1 1,360 2,855 15,990 375
Feb. 2 .;9 2.hg 1 15.5 | # 5.3 8.8 186 1,669 9,990 179
Mar. 3.58 2.56 12 96.1 T.1 9.3 572 1,b74 6,910 206
Apr. 11.91 2.33 22 6,820 30 21.5 | 126 7,510 2,155 7,510 195
Mey 5.18 2.26 3 1,120 25 10.6 50.2 3,090 4,093 23,850 hgh
June | 10.56 2.10 20 3,250 19 2.5 B1.0 4,820 3,511 19,730 291
July 2.ho 1.90 1 3.1 # 2.5 9.3 573 1,886 9,290 106
Aug 2.33 CL.7h 29 39.6 # 1.1 2.0 125 1,896 14,530 77.8
Sept . 8.66 1.77 28 2,770 # 3.2 39.3 2,340 2,708 14,340 57.5
Oct . 2.66 2.0% 8 50.5 | 22 7.4 1h.k 888 4,288 39,790 117
Nov. 2.10 1.9% # 10.2 | # 3.9 6.8 Lo3 2,605 25,590 101
Dec. 2.10 1.90 # 8.8 9 3.2 7.0 429 2,664 20,720 260
early | 11.91 1.7H 6,820 1.1 31.2 22,596 31,804 126,090 7,969

# Various deys of the month




WATER BULLETIN NUMBER |6~ INTERNATIONAL BOUNDARY AND WATER COMMISSION ) a5

RIO GRANDE AT LAREDO STATION

DESCRIPTION: Water-stage recorder and ceble with sit-down cable car. Until Mey 22, 1942 ' the water-stage re-
corder was attached to the north abutment of the railroed bridge between Laredo, Texas end Nuevo Laredo, Ta-
maulipas B884.3 rivéer miles below the Americen Dem et El Pago, Texas. On June 10, 1942 the weter-stage re-
corder was installed on the downstream side of the first pier of the same bridge on the Mexican side. The
elevation of the zero of ‘the gage was not'changed. Zero of the gage at the recorder is at elevation 351.50
feet. The caeble 1s located 2 miles upatream from the railroad bridge. 2Zero of the gage at the cable is ele-
vation 353.15 fest. All gage elevations are on U. S. C. & G. S. sea level datum.

RECORDS: Based upon 161 meter measurements during the year. Computations by shifting channel methods. 1946
records good. Records avallable: May 1900 through December 1913; May, June and October 191L; September 1916;
September and October 1917; October 1918; September and October 1919; August and September 1920; June, Novem-
ber end December 1922; January 1923 through December 1946; mlso Plood peak discharges for June 1899 and April
1900. Gege height records are available for Jenuary, Februery and Merch 1914%. For a statement of all rec-
ords of discherges at this station, including those suthenticated by this Commission, see the last peges of
this bulletin. ‘ -

REMARKS: Reservoirs, diversions and drainsge returns, modify the river flow at this stetlion. For chemical,
811t and bacterial content of river and tributary water, for wetershed and irrigsted areas and other releted
date see index in Weter Bulletin No. 1% and later bulletins.

EXTREME FLOWS: Thé greatest recorded flow at this station since 1894 wes on September 3; 1932, when the peak
gage reading was 52.20 feet, the flow belng 335,000 second fest. In 189k the records of this Commission in-
dicated that the flood of 1894 reached the highest stage since the 1865 flood. The 189k flood reached a
atage here of about 35.1 feet. On June 27, 1945 a minimum flow of 572 second feet was reached with a gage
height of 3.54 feet. Numerous records of extreme flows may be found 1n previous Water Bulletins, especlally
bulletin no. 15 pages 49 and 50.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary

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

1,980 | 2,150 | 1,820 | -1,340 2,170 b,2ho 6,110 2,160 1,660 8,020 | 3,500 | 2,570
1,980 | 2,240 | 1,830 1,270 2,020 2,410 5,330 2,010 1,650 8,090 | 3,420 | 2,k20
1,940 | 2,210 | 1,8%0 | 1,380 | 1,920 | 1,890 4,870 1,780 1,630 5,510 | 3,330 | 2,450
1,960 | 2,190 | 1,730 1,460 1,880 1,510 4,450 1,660 1,520 4,870 | 3,320 | 2,420
1,960 | 2,180 | 1,760 1,k70 5,260 1,570 4,060 1,590 1,530 4,560 | 3,190 | 2,420

1,950 | 2,240 | 1,850 1,380 6,890 1,40 3,740 1,550 1,770 k,170 | 3,140 | 2,420
2,000 | 2,270 | 1,800 1,330 |*16,030 | 1,310 3,40 1,550 7,280 4,800 | 3,130 | 2,490
1,920 | 2,300 | 1,820 1,3%0 9,250 1,510 3,220 1,500 6,780. | 37,080 | 3,200 | 2,510
1,900 | 2,460 | 1,680 1,280 8,760 1,950 3,070 1,650 6,180 2kh,650 | 3,220 | 2,590
10 | 2,010 | 2,430 | 1,700 1,260 5,330 1,780 3,070 1,630 9,220 15,820 | 3,240 | 2,520

11| 2,170 | 2,270 | 1,620 1,720 6,070 1,810 3,170 1,k20 9,460 17,300 | 3,110 | 2,580
12 | 2,230 | 2,260 | 1,560 | 1,600 | 4,980 | 1,530 k4,520 1,360 7,660 | 1,830 | 3,110 | 2,6L0
13 | 2,240 | 2,310 | 1,710 1,240 3,450 1,300 3,780 1,370 6,220 13,450 | 2,970 | 2,640
14 | 2,360 | 2,240 | 1,840 1,210 3,430 1,270 3,390 1,370 5,400 9,680 | 2,820 | 3,020
15 | 2,730 | 2,060 | 1,870 1,250 3,850 1,200 3,850 1,300 5,190 8,830 | 2,660 | 3,130

16 | 2,730 |-1,%960 | 1,910 1,4h0 3,810 1,130 k4,060 1,340 6,250 8,260 | 2,810 | 3,040
17| 2,600 | 1,870 | 1,910 1,310 3,230 1,070 3,6k0 1,430 6,920 7,170 | 2,960 | 3,190
18 | 2,0 | 1,880 | 1,750 1,210 2,620 1,030 3,380 1,500 5,470 6,750 | 2,980 | 2,870
19| 2,380 | 1,880 | 1,820 | 1,190 | 2,320 | 1,020 3,100 1,520 3,780 6,110 | 2,880 | 2,660
20 | 2,k70 | 2,0%0 | 1,830 1,180 4,770 1,380 2,920 1,k10 5,790 5,610 | 2,900 | 2,450

21| 2,630 | 1,930 | 1,820 1,250 4,2k0 | 13,350 2,790 1,430 4,590 k,oh0 | 2,830 | 2,370
22 | 2,560 | 2,050 | 1,710 9,220 2,440 | 13,170 2,960 1,370 |- 4,200 4,910 | 2,820 | 2,280
28 | 2,550 | 1,950 | 1,620 | 19,320 1,960 9,500 2,570 1,320 4,270 4,700 | 2,710 | 2,250
24| 2,540 | 1,850 | 1,600 | 10,490 1,850 7,130 2,480 1,330 3,850 L,660 | 2,660 | 2,250
25| 2,320 | 1,850 | 1,610 6,000 2,620 | kh,500 2,900 1,330 4,700 4,310 | 2,750 | 2,3k0
26 | 2,260 | 1,820 | 1,660 3,460 * 17,590 | 28,150 2,610 1,290 7,350 h,240 | 2,730 | 2,420
27 | 2,380 | 1,8%0 | 1,870 3,050 5,970 | 16,950 2,260 1,260 7,590 4,200 | 2,840 | 2,380
28 | 2,380 | 1,850 | 1,820 2,k60 3,600 9,220 2,060 1,870 7,660 3,990 | 2,710 | 2,350

Ny N N

29 | 2,340 . 1,610 2,200 2,590 7,030 1,960 | 10,310 7,700 3,810 | 2,560 | 2,370

30| 2,480 1,580 2,490 8,300 6,000 1,880 7,130 13,070 3,710 | 2,600 | 2,340,

81| 2,380 1,460 9,150 . 2,180 2,940 3,600 2,360
Sum 58,560 86,800 187,320 . 62,680 262,630 78,740

70,740 54,000 158,350 103,820 166,340 89,100
Current Year 1946 Period 1924-1946
Extreme Gage Extreme Second Feet Average | Total Acre Feet
Month Feet High Low Second
High T Low Day Day Feet | Acre Feet Normal Maximum Minimum -

Jen. 5.31 .72 | 15 2,870 1| 1,880 | 2,280 | 140,300 184,369 351,700 113,600
Feb. 5.12 4.63 9 2,520 26 | 1,710 2,090 116,200 151,657 237,400 99, 400
Mer. 4.82 4.36 | 16 1,960 | 31 | 1,370 | 1,740 107,100 148,294 223,000 95,700
Apr . 10.89 h.ok 22 29,280 21 | 1,180 2,800 172,200 147,523 312,000 92,900
May 10.66 443 | 26 27,260 2k | 1,760 5,110 314,100 278,378 856,000 81,540
June 17.19 3.77 25 5k, 740 19 961 6,240 371,500 287,855 | 1,357,000 46,850
July 6.43 k.53 1 6,390 30 | 1,830 3,350 205,900 285,250 .| 1,250,000 83,570
Aug 8.79 k.10 29 15,860 26 | 1,250 2,020 124,300 296,681 883,000 93,740
Sept. 8.69 k.23 30 15,820 5| 1,450 5,540 329,900 624,897 | 2,943,000 65,840
Qct . 12.86 5.38 8 e, 850 31 | 3,450 8,470 520,900 505,908 | 1,951,000 125,800
Nov. 5.45 4 89 1 3,570 30 | 2,480 2,970 176,700 221,981 570,800 122,100
Dec. 5.28 .79 17 3,340 | 24 | 2,140 2,540 156,200 187,953 352,700 106,700
Yearly| 17.19 3.77 - 5k, 740 961 3,780 |2,735,300 | 3,320,746 | 7,017,110 |1,862,800

* Partly estimated



36 WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO SALADO STATION AT CD. GUERRERO, TAMAULIPAS

DESCRIPTION: Water-stage recorder end cable with sit-down cable car and two reinforced concrete Cipoletti
' weirs, with a combined capacity of 636 second feet. These welrs were constructed in December 1938. This
stetion is located at e place celled "Bl Cable" sbout 6.2 miles sbove the confluence of the Rio Salado with
the Rio Grande and 2 miles southwest of Ciuded Guerrero, Temeulipas. This streem enters the Rio Grende 946.1

river miles below the Americen Dam st E1 Pasc, Texass. Zero of the gage 1s 265.74% feet above mean sea level,
U. 8. C. & G. S. datum. .

RECORDS: Based upon 101 meter measurements during the year and the welr discharge records. Computations by
shifting channel methods for flows greater than 636 second feet. 1946 records good. Records avalilable: 1900-
1915 and 1923-1946. For a statement of all records of discharge at this station, including those authenti-
cated by this Commission, see last pages of this bulletin. .

REMARKS: This station was entirely rebuilt by the Mexican Section of this Commission in December 1932 and an
auntomatlic waeter-stege recorder wes installed. Prior to 1932, 3 gege readings were made here deily. The flow
of the Rio Salado was greatly modified by irrigation diversions above this station and by the Don Martin Rea-
ervoir, which forms a pert of the irrigation system of the Rio Salado. For chemical end sanitsry content of

this stream, for watershed and irrigated areas and other related data, see index in Water Bulletin No. 1l and
later bulletins.

EXTREME FLOWS: The greatest recorded flow &t this station was on September 7, 1933, when an extreme gege height
of "18.86 ‘feet was reached with a discharge of- 43,800 second feet. The stream 1s sometimes dry. Numerous
records of extreme flows mey be found in previous water bulletins.

CORRECTION: See page 52 of Water Bulletin No. 15 for daily discharges for the year 1925. These supersede the
monthly figures for 1925 in Water Bulletins 5 and 6.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan, Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 35.7 26.5 33.2 12.7 %5.9 | 2,193 113 357 2,440 124 2.y 16.6
2| 35.7 28.6 26.5 12.7 Skl 791 88.3 1,130 1,257 268 2k .4 16.6
3 38.1 28.6 22.2 11.3 353 399 79.8 220 717 360 2L L 16.6
4 38.1 28.6 18.4 11.3 . |3,k05 399 | 319 8k.0 452 228 2.4 16.6
5 38.1 26.5 k.5 9.9 TL7 L1 410 45.9 381 162 22.2 16.6
67 38.1 24 4 1%.5 9.9 607 269 197 28.6 2kl 351 22.2 18.h4
7 38.1 2h.h 22.2 8.5 |[1,003 197 12k 22.2 175 313 22.2 18.%
8 28.1 22.2 28.6 8.5 713 149 182 18.% 1h3 175 22.2 18.4
9 35.7 22.2 26.5 6.7 313 | 3,351 169 14.5 108 3,143 22.2 18.4
10 38.1 20.5 22.2 6.7 227 890 ;08 11.3 79.8 |1,62h4 244 22.2
11| b45.9| 20.5 18.% | 46.6 149 590 75.6 11.3 72.4 | 565 kL | 2kh
12 18.7 18.4 18.% | 227 149 W73 T2.4 11.3 66.0 260 2h.h 22.2
13 k5.9 18.4% 8.4 | 385 97.8 204 60.0 9.9 54l 149 22.2 20.5
14| 4.9 | 1.5 | 16.6| 331 75.6 |, 103 45.9 8.5 3. | 103 22.2 | 18.k
15 434 1.5 1h.5 | 2Lh 60.0 166.0 35.7 8.5 97.8 298 20.5 18.%
16 %0.6 k.5 145 | 252 51.6 75.6 31.1 6.7 908 277 20.5 16.6
17 38.1 16.6 16.6 | 175 40.6 63.2 26.5 6.7 | 1,045 108 20.5 16.6
18 28.1 16.6 20.5 | 156 35.7 15.9 2. b 5.3 313 75.6 | 20.5 16.6
19 38.1 1.5 20.5 | 269 51.6 33.2 24 4 5.3 156 66.0 | 20.5 18.4
20 35.7 14.5 18.4k | 227 92.9 |’ 33.2 | _ 22.3 53 611 57.2 | 20.5 18.4
21 33.2 4.5 16.6 | 130 572 501 22.3 3.9 277 51.6 | 20.5 18.h
22" 31.1 14.5 16.6 | 108" 331 392 117 3.9 205 L43.4 | 20.5 18.%
23| .31.1 1.5 16.6 69.2 - 97.8 936 119 3.9 197 4.6 | 20.5 18.%
24 33.2 1%.5 18.% Skl 60.0 551 skl 3.9 | 1,600 63.2 | 20.5 20.5
25 31.1 12.7 18.% 8.7 177 636 k0.6 3.9 | 6,533 51.6 | 18. 20.5
26 31.1 4.5 18.4 75.6 | 1,622 e 45.9 3.9 | 1,335 38.1 | 18.h4 22.2
27 28.6 22.2 18.% | 220 3,637 452 '92.9 6.7 851 33,2 | 22.2 22.2
28 26.5 40.6 18.4| 124 1,112 304 69.2 2,981 399 31.1| 22.2 22,2
29 26.5 16.6 79.8 | 473 204 48.7 3,602 227 28.6 | 18.4 22.2
30 26.5 1k.5 60.0 | 7,310 1k9 35.7 3,245 156 26.5 | 18.4 22.2
31| . 26. 1.5 5,369 28.6 1,808 26.5 20.2
Sum 563.5 3,380.5 15,633.1 13,676.8 9,141.2 598.7
1,119.6 593.0 29,002.9 2,882.7 21,143.8 6hg.2
Current Year 1946 Period 1924-1946
r Acre Feet
Extreme Gage Extreme Second Feet Average | yop © Acre Feet
Month Feet . . High Low Second Neormal
" High | Low | Day Day Feet |Acre Feet| Normal | Maximum | Minimum [1930-194§
Jan. 2.17 | 1.87 | 12 4.7 | # 26.5 36.1 2,220 16,109 1k, 110 0 13,172
Feb. 2.07 | 1.61 | 28 Lo.6 | 25 11.3 20.1 1,120 11,286 98,520 o, 9,916
Mer. 2.03 | 1.64 1 38.1 12.7 19.1 1,180 11,591 95,740 52.0 | 11,455
Apr. L.o76 | 1.51 | 13 720 # 6.7 113 6,710 12,723 54,500 56.4 | 13,263
May | 13.29 | 1.97 | 30 |15,260 18| 33.2 | 936 57,530 | 4k,266 |* 253,000 3,200 39,169
June 8.60 | 1.90 9 | 5,260 20 28.6 521 31,010 38,067 192,000 \1,620 35,479
July 5.09 | 1.77 b 90k # 20.5 93.0 5,720 19,816 100,000 |- 228 17,811
Aug. 9.35 | 1.4k | 30 | 6,250 # 3.9 Ly - 27,130 27,613 260,180 81.0 | 32,503
Sept.! 11.32 | 2.0%3 | 25 |10,350 15 38.1 705 k1,940 9h,006 600,000 3,310 7h,205
Oct . 9.25 | 1.84 9 | 6,220 31 2h.h 295 18,130 72,396 673,070 1,710 67,296
Nov. 1.84 | 1.72 # 244 | 30 16.6 21.6 1,290 25,091 | = 248,590 246 22,921
Dec. 1.8% | 1.71 | 11 2k b # 16.6 19.3 1,190 17,847 198,160 46.0 | 17,652
Yeariy| 13.29 | 1.kh 15,260 3.9 270 195,170 | 390,811 | 1,350,260 | 101,770 354,842

# Various deys of the month * Partly estimated
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WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION 37

RIO GRANDE AT ZAPATA STATION

DESCRIPTION: Water-stege recorder and ceble with stend-up cable cer and winch, located about 3 miles below the
town of Zapata, Texas, 7.5 miles northeast of Guerrero, Tamaulipas, 1. 4 miles below the confluence of the Rio
Salado with the Rio Grande, and 947.5 river miles below the American Dem et El Paso, Texas. Zero of the gage
1s et mean sea level U. S. C. & G. S. datum.

RECORDS: Based upon 56 meter measurements during the yesr, 44 by the United States and 12 by the Mexican Sec-
tion of this Commission. Computations by shifting chennel methods. 1946 records good. Records available:
January 1932 to December 31, 1946. TFor a stetement of all records of diecharge st this station, including
those authenticated by this Commission, see last pages of this bulletin.

REMARKS: Reservoirs, diversiona and dralnage returns modify the river flow at this station. For bacterial
content, for watershed end irrigated areas and other related date, see index in Weter Bulletin No. 14 and
later bulletins.

EXTREME FLOWS: The greastest recorded flow wes - on September 4, 1932, when the extreme gage Meight wes 262.07
feet and the extreme flow was 261,000 second feet. (See Special Flood Report 1932, by the United States Sec-

- tion of this Commission:) In 1938 tradition and a diary at Guerrero, Tameulipas, indicated & Rio Grande
flood in June 1865 reached a stage hers between 278.5 and 285 feet and wes the only flood since 1812 to be
greater than thet of 1932. The lowest flow recorded wes on June 29, 1945, when the extreme gege height wes
219.28 feet =nd the extreme flow 639 second feet .

CORRECTION: -Corrections to the September 1941 record will be found on page 18 of Water Bulletin No. 15.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July ‘ Aug. Sept. Oct. Nov. Dec.
1| 2,210 | 2,300 | 1,920 1,440 2,230 | 10,700 5,810 2,580 4,960 9,910 | 3,k90 | 2,580
2| 2,190 | 2,210 | 1,860 | 1,350 | 2,0k0 | 4,640 5,750 3,680 2,970 | 7,850 | 3,380 | 2,600
8| 2,200 | 2,260 | 1,780 1,300 2,120 2,740 5,150 2,300 2,320 7,080 | 3,320 [ 2,540
4| 2,160 | 2,190 | 1,790 1,360 5,820 2,190 4,700 1,870 1,960 5,650 | 3,290 | 2,560
5| 2,140 | 2,140 | 1,740 | 1,440 | 3,960 | 2,100 4,710 1,740 1,920 k,720 | 3,290 | 2,540
6| 2,130 | 2,120 | 1,750 | 1,480 | 10,300 | 1,840 5,490 1,580 1,880 4,390 | 3,240 | 2,500
7| 2,130 | 2,160 | 1,780 1,4%0 | 14,700 1,700 3,810 1,480 2,120 4,330 | 3,210 | 2,490
8| 2,180 | 2,160 | 1,800 1,390 | 14,900 1,580 3,510 1,440 5,300 | 14,700 | 3,1k0 | 2,5h0
9| 2,130 | 2,290 | 1,890 | 1,340 | 10,700 | 6,210 3,310 1,420 4,820 | 52,700 | 3,100 | 2,570
10 | 2,090 | 2,330 | 1,930 1,310 7,770 3,910 3,140 1,480 5,220 | 30,700 | 3,110 | 2,600
11 | 2,240 | 2,310 | 1,820 1,500 5,140 3,300 3,070 1,550 8,340 | *#19,500 | 3,050 | 2,570
12| 2,360 | 2,220 | 1,820 2,080 7,120 2,800 3,420 1,hk10 8,620 | 16,200 | 2,960 | 2,580
13 | 2,430 | 2,310 | 1,760 2,180 4,860 1,920 k120 1,230 6,950 | 14,900 | 2,970 | 2,610
14| 2,480 | 2,370 | 1,790 1,820 3,580 1,530 3,440 1,230 9,520 | 11,900 | 2,900 | 2,590
15 | 2,400 | 2,290 | 1,910 1,660 3,920 1,360 3,140 1,2k0 13,800 9,420 | 2,660 | 2,940
16| 2,750 | 2,170 | 1,930 2,470 3,710 1,320 3,550 1,210 | * 7,350 9,560 [ 2,620 | 2,870
17| 2,880 | 2,190 | 1,970 3,160 3,790 1,250 3,620 1,210 | * 8,820 8,280 | 2,640 | 2,810
18 | 2,740 | 2,010 | 1,920 1,980 3,090 1,150 3,270 1,350 | 8,990 7,160 | 2,810 | 3,020
19| 2,580 | 1,930 | 1,790 1,830 2,790 1,060 3,030 1,380 | 6,250 6,590 | 2,770 | 2,830
20 | 2,510 | 1,930 | 1,800 1,780 | 2,550 | 1,200 2,850 1Lhko |* koko! 5,930 | 2,790 | 2,650
21| 2,560 |~2,030 ! 1,790 1,690 7,200 6,090 - 2,680 1,340 6,070 5,620 | 2,820 | 2,500
22 2,680 | 1,980 1,810 2,210 4,300 | 14,ho0 2,780 | 1,340 4,370 5,070 | 2,610 | 2,450
| 28| 2,630 | 2,030 | 1,720 | 17,400 2,50 | 1k,200 2,890 1,300 k,hoo | * 4,810 | 2,670 | 2,k460
24| 2,640 | 1,970 | 1,660" 14,300 2,0k0 9,110 2,480 1,280 7,130 | ¢ 4,530 | 2,6h0 | 2,410
26| 2,590 | I,8%0 | 1,620 8,160 2,920 | 22,400 2,430 1,280 10,600 | ¢ 4,320 | 2,610 | 2,460
26| 2,40 1,800 1,580 ( 4,130 28,100 | *41,300 2,740 1,340 4,660 | * k150 [ 2,620 2,570
27| 2,340 | 1,850| 1,580 2,850 19,300 22,700 2,570 1,220 7,840 | ® 4,120 | 2,710 | 2,660
28 | 2,440 | 1,910| 1,780 2,470 6,990 | 11,900 2,240 10,900 7,750 | & h,0b0 | 2,790 2,570
29 | 2,410 1,800 2,030 " 3,780 8,290 2,020 | 12,700 7,060 | ¥ 3,850 | 2,670 | 2,500
30| 2,310 . 1,670 1,8%0| 22,800 6,370 1,890 11,300 8,460 | * 3,740 | 2,530 | 2,k60
81| 2,380 1,740 23,000 1,850 8,050 3,550 2,480
Sum 59,440 91,380 211,260 84,840 299,270 80,510
Th, 350" _55,500 . 237,950 105,460 185,990 87,410
v Current Year 1946 Period. 1932-1946
Extreme Gage Extreme Second Feet Average Total Acre Feet

Month Feet High Low Second - —
High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jen. 220.95| 220.54 | 16 2,920 5-| 2,070 2,400 147,000 200,718 |* 4B8L,450 119,000
Peb. 220.79| 220.37 | 14 2,440 26 | 1,810 2,120 118,000 163,879 |* 361,350 111,000
Mar. 220.52| 220.20 | 18 2,020 | 31| 1,520 | 1,790 | 110,000 170,005 292,000 110,000
Apr- 226.04) 219.85 | 23 2k,600 11 | 1,160 3,050 181,000 158,198 | + 233,000 97,800
May 231.33| 220.38 | 30 k7,800 3 | 1,920 7,680 472,000 321,323 682,000 89,900
June 230.88| 219.72 | 26 46,900 20 | 1,020 7,040 419,000 344,031 | 1,517,000 59,000
July 222.00| 220.35 6 6,340 31 | 1,810 3,400 209,000 | 354,600 | 1,238,000 92,300
Aug 224.82| 219.91 | 29'| 18,600 | 16 | 1,160 | 2,740 168,000 317,892 |* 721,000 108,000
Sept . 22k 38|. 220.41 | 15 16,400 6 | 1,870 6,200 369,000 835,571 | 2,895,330 76,400
Oct. 234,10| 221.09 9 61,500 31 | 3,0 9,650 594,000 661,249 | 2,396,440 165,000
Nov. 201.16| 220.74 1 3,600 30 | 2,480 2,910 173,000 252,969 748,020, 133,000
Dec. 221.00| 220.64 | 18 3,100 | 25 |- 2,340 | 2,600 | 160,000 209,944 591,380 116,000
" Nearly| 23k.10| 219.72 61,500 ) 1,020 4,310 (3,120,000 | 3,990,379 | 8,038,070 2,231,000

* Partly estimated ! Eetimated
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RIO ALAMO STATION AT CD. MIER, TAMAULIPAS

_DESCRIPTION: Water-stage recorder and ceble with sit-down cable car and re-inforced concrete weir for meas-
urement of flows up to 177 second feet, located sbout 3.1 miles above the confluence of the Rio Alamo with
the Rio Grande and .6 mile west of Ciudad Mier, Tamaulipas at a point called "El Paso del Céntaro". This
stream entera the Rio Grande 98k.6 river miles below the.American Dem at El Paso, Texas. Zero of the gage is
187.0k4 feet above mean sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 8 meter measurements at high flows during the year and the weir discharge tables at low
flows. High flow computations by shifting channel methods. 1946 records good. Records availlsble: July 1,
1923 to December 31, 1946. For a stetement of all records of discharge at this station, including those
authenticated by this Commission, see last pages of this bulletin.

REMARKS: The flow of this spring-fed stream is modified by small storage snd irrigation diversions above this
stetion. For silt =nd bacteriel content of this stresm, for watershed and irrigated areas and other related
data, see index in Water Bulletin No. 14 and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Momentery Peak: Max. 76,600 second feet on September 7, 1933, with =a gage
height of 26.90 feet. Min. dry in all years of record except 1934 and 1935.

' Average Flow in Second Feet

Deily: Max. 42,020, Sept. 7, 1933. Min. frequently dry.
Monthly: Mex . 3,200, Sept. 1933. Min. frequently dry.
Yeariy: ) N Max. 505, 194k, . Min. 16.6 - 1929.°
Two ~ Successive Years: Max . 339, 1932-1933. Min. 64.6 1936-1937.
Three Successive Years: . Max . 270, 1926-1928. Min. 72.0 . 1935-1937. o
Four Successive Years: Mex. 211, 1925-1928. Min. 77-0 1934-1937. - '
- Five Successive Years: Max. 268, 1924-1928. ) Min. 81.6 1934-1938.
Ten Successive Years: Max. 233, 1924-19%3. Min. 112, 1934-1943 .
Tventy-three Successive Years: . . « « « « « « o o + ¢ 4 4 0 4o 182, - 1924-1946. . -
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
’an’ Jan. Feb. ‘ March ‘ April L May June July Aug. Sept. Oct. Nov. Dec.
1] 279 | 10.6 10.6 10.6 47.3 334 10.6 6.0 47.3 ¥7.3 | 15.9 15.9
2| 27.9 | 10.6 .10.6 | 10.6 - 23.9 10k 13.1 157 43.8 4.6 | 15.9 15.9
3| 27.9 | 10.6 10.6 13.1 -27.9 67.1 137 ©143.8 27.9 43.8 | 36.7 15.9
4| 27.9 | 10.6 10.6 15.9 51.2 43.8. 40.6 15.9 18.7 197 30.7 15.9
5 27.9 | 10.6 10.6 15.9 160 33.9 43.8 8.1 13.1 k0.6 | 43.8 15.9
6 27.9 | 10.6 8.1 13.1 10k 30.7 9k.3 6.0 10.6 210 18.7 2h.7
7 27.9 | 10.6 8.1 13.1 883 27.9 27.9 4.2 8.1 115 15.9 27.9
8 2k.7 | 13.1 8.1 8.1 185 90.1 37.1 k.2 304 2,730 15.9 2h.7
9 21.5 .| 10.6 8.1 8.1 223 i, 626 51.2 2.5 206 8,016 15.9 27.9
10 18.7 | 10.6 8.2 8.1 13.8 929 21.5 2.5 15.9 236 5.9 24,7
Fl 18.7 | 10.6 8.1 8.1 15.9 208 10.6 2.5 8.1 71.3 | 13.0 27.9
12| 18.7 | 10.6 8.1 21.5 10.6 67.1 8.1 1.1 18.7 33.9 | 10.6 2.7
13 15.9 | 10.6 10.6 43.8 8.1 47.3 6.0 0 24,7 27.9 | 10.6 27.9
14 15.9 | 10.6 8.1 18.7 8.1 33.9 6.0 0 8.1 2h,7 | 10.6 2.7 .
15| 13.1 |'10.6 8.1 10.6 8.1 o247 4.2 0 10.6 |1,243 10.6 2.7
16 10.6 | 10.6 8.2 | 308 8.1 21.5 4.2 [ 27.9 487 13.1 24.7
17 10.6 | 10.6 8.1 40.6 6.0 18.7 L.2 0 30.7 67.1 | 13.1 2h.7
18 10%6 | 10.6 8.1 18.7 6.0 13.1 k.2 o) 67.1 37.1 | 13.1 2k.7
19| 10.6 | 10.6 8.1| 10.6 6.0 10.6 h.2 0 131 27.9 | 10.6 27.9
20 10.6 | 10.6 8.1 8.1 6.0 51.2 h.2 o] 58.3 2h.7 | 13.1 oL, 7
21 10.6 | 10.6 8.1 | 111 .2 120 2.5 [ ko7 21.5 | 13.1 24.7
22 10.6 |.10.6 10.6 9k.3 113 519 4.2 o 10k 21.5 | 15.9 2,7
28| 10.6 | 106 10.6 | 2k.7 33.9 71.3 10.6 0 157 21.5 | 15.9 2h.7
24 10.6 8:1 10.6 10.6 15.9 33.9 k.2 o] 5,580 - 18.7 | 15.9 24.7
25 8.1 | 10.6 10.6 8.1 18.7 21.5 L2 4] 3,267 18.7 | 15.9 21.5
' 26| 8.1 10.6 | 10.6| 6.0 | 208 131 .2 0 600 18.7] 15.9 | 2k.7
27 8.1 | 31.1 10.6 6.0 sh.7 10.6 13.1 0 89.7 18.7 | 13.1 ‘21.5
28 8.1 | 10.6 10.6 6.0 30.7 10.6 10.6 {1,338 51.2 15.9 | 13.1 2k.7
29 8.1 10.6 L.2 15.9 10.6 8.1 |k,096 " 2h.7 15.9 | 15.9 21.5
30 8.1 10.6 63.2 |2,853 10.6 6.0 (1,593 215 15.9 | 15.9 2k.7
31 8-1 | 10.6 2,97 6.0 104 15.9 247
Sum 317.3 939.4 7,603.8 7,384.8 13,923.8 728.1 | -
ol .6 291.3 7,687.0 606.7 11,kh02.7 Lok .3
Current Year 1946 Period ¥ 1924 -1946
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second — — Mimimar
High Low |Day | Day Feet | Acre Feet Normal Maximum inimum
an.’ 1.71 1.48 27.9 8.1 16.0 981 5,331 34,920 0
ieb . 2.;3 1.48 27 13; i 8.1 11.3 629 3,644 25,550 67.2
Mar . 1.51 1.48 # 10.6 # 8.1 9.4 578 3,402 19,830 6k.0
Apr. 5.51 1.5 16 2,1ko0 # k.2 31.3 1,860 | 6,249 26,710 86.0
May 9.12 1.h1 T 6,390 #| 42 |.2u8 15,250 16,527 |* 137,000 . 209
June 9.19 1.48 9| 6,290 29 8.1 | 25% 15,080 | 15,331 83,240 0
July 3.87 1.38 3 759 # 2.5 19.6 1,200 8,939 37,590 255
Avg 9.28 . 29 7,880 # 0 238 14,650 ~ 16,389 194,200 0
Sept . 9.8k 1. 24 | 7,660 # 4.2 380 22,620 30,567 190,520 [* 135
oct. | 15-35 1.57 9 | 19,920 #| 15.9 | Mg 27,620 16,431 51,620 .o
Nov. 3.28 1.51 3 438 #1 10.6 16.5 - 980 4,295 21,940 0
Dec. 1.71 1.57 # 27.9 # 15.9 23.5 1,4k0 4,382 15,000 124
early| 15.35 19,920 0 142 102,888 131,487, | 366,826 11,906.7 .

# Various days of the month * Partly estimasted
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RIO GRANDE AT ROMA STATION

DESCRIPTION: Water-stage recorder at international bridge between Roma, Texas and San Pedro, Tamaulipas and
992.0 river miles below the American Dem at El Peso, Texas and 14.9 river miles above the confluence of the
Rio San Juen from Mexico. Zero of the gege is 145.93 feet above meen sea level, U. S: C. & G. S. detum.

v RECORDS: Based upon 188 meter measurements during the year from bridge, 179 by the Mexican end 9 by the United
States Section of this Commission. Computations by shifting chennel methods. 1946 records good. Records
avallable: May 1900 and September 1900 through December 1913; October 191k; September and October 1917; Sep-
“tember end Ottober 1919; August end September 1920; June 1922 and November 1922 through December 1946; also
flood peak discharges for June 1899 and April 1900. Gege height records are avaellable for January, Februsry
and March 1914. For a statement of all records of discherge at this station, including those authenticated
by this Commission, see last pages of this bulletin.

REMARKS: Reservoirs, diversions end drainage returns modify the river flow at this station. This station was
operated by the Mexican Section until March 1929, when operation and maintenence wes begun by the United
States Section. On August 1, 1939, the operation and maintenence of this station wes egain turned over to
_the Mexican Section of this Commission. Backwater from the Rio San Juen sometimes reaches this station. See
Water Bulletin No. 3, page 50. For chemical, silt and bacterial content of river and tributery water, for
watershed and irrigated ereas and other related data, see index in Water Bulletin No. 14 and later bulletins.

EXTREME FLOWS: The greatest recorded flow wes on September 5, 1932, when the extreme gege height was 35.4 feet

© and the extreme flow 203,000 - second feet. (See Speciel Flood Report 1932 by the United States Section of
this Commission.) In 1938, 1941 and 1943 tradition indicated a flood in 1865 reached a stage here of about
1+3 feet which was the only flood kmown greater than that of 1932. In 1902 this Commission's records indicat-
ed a2 flood in September 1874 reached a stage here of 29.2 feet. .The lowest flow ever recorded was on June

30, ‘1945, when the extreme flow was 618 second feet at a stage of -1.02 feet Records of other extreme flows
may be found in previous Water Bulletins.

" CORRECTION: See pages 50 and 51 of Water Bulletin No. 15 for flood flows and corrected flows for the years 1899

throngh 1926.
Mean Daily Discharge in Second Feet 194 —— Annual and Period Summary

Day| Jan. } Feb. | March | April May June July Aug. _Sept. Oct. Nov. Dec.
1| 2,130 | 2,6%0 | 1,800 1,510 | 2,h20 15,080 | 5,720 1,870 6,070 12,080 | 3,490 | 2,380
2| 2,140 | 2,550 | 1,880 1,370 2,550 7,280 5,860 4,340 4,200 7,9%0 | 3,410 | 2,350
3| 2,160 | 2,410 | 1,890 1,270 [ 2,280 3,990 | 5,510 3,290 2,710 7,910 | 3,340 | 2,370
4| 2,140 | 2,kk0 | 1,860 kaeo 4,800 2,870 | 5,720 2,240 2,240 6,140 | 3,710 ( 2,280
\ 5| 2,080 | 2,340 | 1,780 |- 1,380 6,140 2,390 5,050. 1,770 1,950 5,190 | 3,360 | 2,320
6| 2,030 | 2,300 | 1,640 1,400 7,520 2,110 5,400 1,640 1,770 5,190 | 3,280 |-2,210
7| 2,020 | 2,220 | 1,800 1,420 | 11,8%0 1,870 4,700 1,480 1,620 5,230 | 3,140 | 2,110
8| 2,010 | 2,230 | 1,680 1,370 | 21,050 1,810 | 3,530 1,350 4,630 5,540 | 3,050 | 2,220
9| 2,050 | 2,280 | 1,670 1,340 | 11,650 | 8,760 | 3,350 1,340 7,060 | 52,260 | 3,050 | 2,330

10 | 2,030 | 2,270 | 1,720 | 1,280 | 9,290 7,660 | 3,120 1,430 5,900 | 39,900 | 3,010 | 2,340

11| 2,020%|. 2,320. | 1,680 | 1,360 | 5,580 3,500 | 2,990 1,450 8,510 | 20,590 | 2,970 | 2,430
12| 2,220.| 2,280 | 1,680 1,570 5,370 3,450 3,040 1,410 9,110 17,340 |. 2,920 | 2,400
18 | 2,330, | 2,150 { 1,650 2,2k0 5,900 2,550 | -4,030 1,280 7,420 14,730 | 2,880 | 2,420
14 | 2,450 | 2,200 | 1,590 | 2,000 | k,060 1,850 | 3,880 1,220 5,720 | 13,000 | 2,930 | 2,490
16 | 2,490 | 2,210 | 1,690 1,550 3,530 1,520 3,230 1,220 8,830 11,270 | 2,860 | 2,580

| 16| 2,480 | 2,140 | 1,820 1,860 4,130 1,360 3,110 1,190 8,970 10,130 | 2,650 | 2,940
17| 2,860 | 2,020 | 1,850 | 3,230 | 3,640 1,260 | 3,670 1,180 | 11,050 8,690 | 2,560 | 2,700
18 | 2,700 | 1,950 | 1,880 2,340 3,500 1,190 3,470 1,190 7,660 7,270 | 2,590 | 2,830
19| 2,580 | 1,930 | 1,810 1,550 2,820 1,120 3,210 1,260 6,460 6,160 | 2,750 | 2,910
20| 2,450 | 1,910 | 1,700 1,430 2,590 1,120 | 3,000 1,320 4,700 6,000 { 2,680 | 2,800

21| 2,480 | 1,820 | 1,730 1,430 4,270 2,120 2,800 1,310 6,890 5,510 | 2,720 | 2,650
22| 2,550.| 1,920 | 1,720 1,590 6,820 13,070 2,690 1,280 6,040 5,090 | 2,730 | 2,490
28| 2,680 | 1,890 | 1,720 7,200-| 3,110 14,270 2,880 1,250 4,590 k,980 | 2,660 | 2,450
24| 2,620 | 1,960 | 1,640 | 17,800 2,220 10,380 2,650 1,230 12,500 4,700 | 2,670 | 2,410
25| 2,620 ( 1,9%0 | 1,570 | 10,840 2,010 10,170 2,260 1,230 18,760 4,590 | 2,650 | 2,370
26 | 2,506 | 1,810 | 1,560 6,640 | 17,800 40,960 |. 2,240 1,250 8,370 4,380 | 2,590 | 2,410
27| 2,330 | 1,900 | 1,550 4,130 | 26,3k0 2k, 930 2,520 1,260 7,630 4,100 | 2,670 | 2,5k0
28 | 2,270 | 1,770 | 1,610 3,320 | "~ 9,990 1h,760 2,250 4,560 8,300 4,200 | 2,710 | 2,570

29| 2,510 1,760 | 2,900 | 4,980 9,150 | 2,030 | 14,370 7,590 4,240 | 2,790 | 2,4k0
30| 2,48 1,720 2,510 | k0,960 6,920 1,850 16,100 7,980 3,780 | 2,520 | 2,340
31 2,1+3q 1,640 30,760 _ 1,770 9,290 3,600, 2,360
Sum 59,800 . 91,110 219,470 86,600 . 311,930 76,440
72,84%0 53,290 269,910 107,530 205,230 87,340
Current Year 1946 Period 1924-1946
Extreme Gage Extreme Second Feet Average | Toral Acre Feet
Month eet High Low Second
) ' High Low |Day Day E Feet | Acre Feet Normal Maximum T Minimum
Jan. 1.02 .36 17 2,920 8| 1,970 2,350 144,500 213,851 467,400 119,500
Feb. .75 .07 1| 2,700 28 | 1,720 | 2,140 | 118,600 174,675 349,000 108, koo
Mar. 23 |- .13 2 1,910 | 27 | 1,550 1,720 105,700 | . 176,630 325,500 99,000
Apr. 8.07 |- .43 23 | 20,100+ | 10 | 1,2k0 3,040, 180,700 174,097 285,000 |, 91,400
Mey | *20.77 .26 | 30 | 82,300 25 | 1,900 { 8,710' | 535,400 361,257 706,300 91,320
June 2k |- .13 26 |. 47,700 20 | 1,070 7, 320 435,300 375,297 | 1,586,000 53,990
July 3.87 .33 L | 6,920 31 | 1,700 | 3,470 | 213,300 341,097 | 1,217,000 9k,100
Aug 8.07 |- .26 | 30 | 21,100 18 | 1,160 | 2,790 171,800 345,670 |* 904,000 109, 400
Sept . 7.97 .30 25 | 22,100 71 1,590 6,840 407,100 757,924 | 3,048,000 69,900
Oct . 18.47 1.61 9 | 67,500 | 31| 3,530 |10,060 | 618,700 614,828 | 2,372,000 163,500
Nov. 2.66 72 L | 5,230 30 | 2,h00 | 2,910 | 173,200 255,960 | (736,000 126,800
‘ . |Dec. 1.15 .59 16 3,030 7| 2,080 2,470 151,600 215,674 565,100 114,000
early | *#20.77 |- .43 82,300 1,070 4,500 |3,255,900 | 4,006.960 | 8,098,000 2,227,000

! Eetimeted * Partly estimated
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CONTRIBUTIONS FROM RIO SAN JUAN

Above Rio Grande City Station

DESCRIPTION: Azucer Dem is located on the Ric San Juan chennel 12.4 river miles above the confluence with
the Rio Grande. This confluence is 7.9 river miles above the Rio Grande City gaging station and 1,007.4
river miles below the Americen Dam at El Paso, Texas. The zero of the reservolr gage at Azucar Dam 1is
7.64 feet sbove mesn ses level, U. S. C. & G. S. datum. Contributions to the Rio Grande from the Rio San
Juan all pass through the Azucar Reservolr and resch the Rlo Grande between the Roma and the Hidalgo gag-
ing stations. The portion of such contributions reported on this pege reach the Rio Grande above the Rio
Grande City geging station. Reported on the second page heresfter 1s the portilon which reéached the Rio
Grande below the Rio Grande City Station. The flow reported here consisted of smell seepage through the
bank near the dam which was measured by welr, leakage and releases from openings 1in the spillway which
were measured by current meter sabout 1,000 feet downstresm, and wastes from canals of the first unit.
In 1946 there were no overflows from the reservoir spillwaey.

! RECORDS: All discherge records reported below were furnished by the National Irrigation Commission of Mexi-
co. 1946 records good. Records available: March 10, 1943 to December 31, 1946. In Water Bulletin No.l13
14 and 15 this station record was published as "Rio San Juan below Azucer Dam". For a statement of all -
records of dlscharge at this station and an earlier station located on the Rlo Sen Juan &t Santa Rosalila,
Tamaulipas, including records authenticated by this Commission, see last pages of this bulletin. ’

. REMARKS: In order to lower the water level in Azucar Regervoir for completion of the spillway crest, 58,410
acre feet of water were released through openings in the spillwey between Janusry 1 and Merch 12, 1946.
Frém Merch 28 to April 12, 1946, 2,900 acre feet of the water reported below were relessed through spill-
way openings in order to relieve a shortege of irrigation water on the United States side of the Lower Rio
Grande Valley. 25,010 acre feet of additional water for this purpose is reported on the second page here-
after. On July 5, 1946 the apillway was completed. Its crest level 1s 76.30 meters on the reservoir gage
at which level the reservolr capacity is 871,500 acre feet. In 1946, 132,146 acre feet of water were re-
leased from the reservoir for irrigating 21,182 acres of land in Mexico tributery to the Rio Grande be-
tween Roma and Rio Grande City geging stations. On 10,205 acres of this land more than one crop was pro-
duced. On October 2, 191+6 Azucer Dem was officially nemed Presa Marte R. Gomez. TFor chemical, silt and
bacterial content of the Rlo San Juan for watershed and irrigated areas and other related data, see index
to Water Bulletin ¥o. 14 and later bulletins.

Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
11 59 436 | 29k 132 b1 k.1 4.1 k.1 b1 4.5 4.6 L.6
2 591 432 201 121 .1 4 ' 7.3 4.1 7.7 4.5 k.5
3 591 432 287 11k ko Lo b1 6.3 17.9 7.0 4.6 b6
4| 588 432 280 103 5.2 41 ' 9.8 5.5 4.8 4.5 4.5
5 588 435 276 110 5.5 ba 6.5 5.5 5.9 5.5 4.6 4.6
[3 58k 431 273 103 5.9 5.9 17.1 11.2 8.3 4.5 4.5 8.1
7 581 426 266 92.5 17.9 7.3 18.5 8.4 9.k 4.5 L6 | k4.6
8 589 Lok 256 85.4 13.6 11.5 7.6 8.7 9.7 4.5 4.5 7.4
9 581 420 249 71.3 5.9 17.9 9.3 L1 8.3 L.5 4.6 7.0
10 596 113 243 67.8 5.5 13.3 1h.6 JANY 6.2 4.5 L6 6.0
11 588 Lot 240 | 60.7 4.1 5.2 9.7 4.1 8.1 L.5 6.6 5.6
12 600 396 106 35.9 7.0 5.2 6.5 k. k.2 k.5 8.0 8.1
13 62 385 11.2 11.2 8.0 8.4 7.6 4.1 6.3 L.5 k.5 6.0
14 6h2 393 2.3 9.7 9.4 5.2 6.5 k.0 6.3 4.5 k.6 6.7
15 631 374 9.0 9.4 12.6 5.2 T.6 k.0 8.1 L.5 L.5 6.0
16 622 377 9.0 10.1 11.5 7.3 9.4 k.0 10.5 4.5 4.6 6.7
17 588 359 9.0 10.8 6.6 8.7 15.3 k.0 5.2 k.5 L.6 8.8
18 518 356 8.7 9.0 il.2 3.1 9.4 k.0 6.6 k.5 k.5 7.0
19 513 3ho 7.9 11.2 13.3__ 13.0 10.1 k.0 8.1 7.3 4.7 9.9
20 506 3ho 7.9 5.5 T.7 ©10.8 10.1 4.0 7.3 6.6 b7 6.‘7
21 Log 335 9.7 4.8 7.7 15.1 9.7 [ 8.1 k.5 L7 5.6
22 492 334 11.1 5.9 7.7 9.8 1k.0 k.o 8.4 k.5 b7 8.1
23 485 326 11.8 8.3 16.8 8.k 10.5 4.0 10.5 b5 4.7 4.5
24 hg3 322 8.7 8.7 16.1 8.7 10.5 k.0 19.4 4.5 8.5 L.6
25 508 310 7.6 7.3 16.5 7.0 8.3 k.0 10.5 4.5 6.8 4.5
26 538 305 L.y 5.9 17.2 7.0 12.9 L k.2 4.5 4.7 1 4.6
27 461 302 b b 5.5 8.4 6.3 11.5 b L2 4.5 5.7 6.0
28 450 29k 92.7 5.5 7.7 8.7 10.5 La 4.2 k.5 4.7 L.5
29 bh3 156 6.6 5.2 11.9 38.4 .1 h.2 4.5 4 4.6
30 439 146 5.5 b1 .1 16.5 b1 4.2 k.5 4.7 k.5
31 h36 139 4.1 5.9 k.1 4.5 5.6
Sum! 10,545 1,237.5 . 236.5 . 154 .4 1531.4 18h.5 J
16,981 3,727.4 274 .7 330.9 228.0 149.8
Current Year 1046 Period  1943-1946 |
Extreme Gage . Extrente Second Feet © | Average | Total Acre Feet *»
Month Feet # High Low Second - —
High Low Day Day Feet | Acre Feet Normal Maximum ‘ Minimum
Jan. 231.69 | 229.13 | 13 642 31 33,680 26,695 |4 46,150 | 254
Feb- 229.07 | 227.49 1 436 28 20,920 15,575 |4 25,550 |¢ -+ 255
Mar . 227.46 | 224,18 | 1 20k 026 . b.h) 120 7,390 3,hh2 7,390 0
Apr. 227.39 | 224.34 1- 132 21 4.8 .2 2,450 3,011 9,3&0 0
May 231.53 | 227.36 7 7.9 |¥+1 4.1 8.9 545 2,081 4,030 0
June 232.45 | 231.56 9 17.9 |1 4.1 7.9 L69 15,130 |* hl 4,390 [
July 232.12 | 231.04 | 29 38.% [+1 b1 10.7 656 19,012 |* 66,820 656
Aug 231.13 | 228.41 6 11.2 |k k.0 5.0 306 1ko,508 |* 557,800 148
Sept. | 235.17 | 230.54 | 2k 19.4 |$1 ko 76 |- h52 165,013 |* 653,300 h52
Oct. 242,26 | 235.50 2 7.7 (%1 4.5 k.9 300 161,350 |* 333,900 300
Nov. 2hp.52 | 242.26 | 24 8.5 |[+2 L5 5.0 297 24,656 | * 50,270 297
Dec. 2h2.65 | 242.52 | 19 9.9 |%2 k.5 6. (L 366 12,262 38,360 366
[rearly| ol2.65 | 22k.18 | L_Giz | bo| 93.7| 61,831 | 588,735 |%d1,117,159 67,831

® Mean daily . ¥ And other days ** Combined with record of Rlo San Juen below Azucar Dam
Period 1944-19%6 * Deduced from Roma end Rio Grande City discharges
Water surface elevations in Azucar Reservoir




WATER BULLETIN NUMBER [6— INTERNATIONAL BOUNDARY AND WATER COMMISSION : 4

 RIO GRANDE AT RIO GRANDE CITY STATION

DESCRIPTION: Weter-stage recorder and cable with stand-up cable car and winch, located about 4 river miles be-

: . low Rio Grande City, Texas 3.7 miles northeast of Cemargo, Tameulipes, 7.9 miles below the confluence of the

! Rio San Juan with the Rio Grande and 1,015.3 river miles below the Americen Dam at El Paso, Texas. Zero of
the gage 1s at mean sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 104 meter measurements during the year, 92 by the United States and 12 by the Mexican Sec-
tion of thls Commission. Computatlons by shifting channel methods. 19h6 records good. Records available:
May, June and October 1914k; September 1916; ptember and October 1917; October 1918; September and Octo-
ber 1919; August and September 1920; June 1922; September 1923; Jamuary 1924 through December 1946. For
& statement of all records of discharge at this station, including those authenticated by this Commission,
see last pages of thia bulletin. ‘

REMARKS: Reservoilrs, diversions and drainage returns modify the river flow at this station. When the water at
this station rises sbove & gage height of about 149.20 feet, water overflows the left river bank beyond the
station cable, but such water i1s measured. For chemical and bacterlal content of river and tributary flow,

for watershed and irrigated areas and other related date, see index in Water Bulletin No. 1% and later
bulletins.

EXTREME FLOWS: The greatest recorded flow was on September 5, 1932 when the peek stage was 157.4 feet and the
flow was 198,800 second feet. The 1932 flood was the greatest since that of August 30, 1909 which reached a
stage here of between 157.8 and 159.1 feet. By tradition in 191k and 1931 and by some evidence it 1s indi-

| ceted that great floods occurred here in 1865 and 1874 end that one of these floods reached a stage here of
| sbout 160 feet.

CORRECTION: See pages 51 and 52 of Water Bulletin No. 15 for flood flows and corrected flows, for the years
1914 to 1926.

Mean Daily Discharge in Second Feet 1946 —— Annual #nd Period Summary

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

1| 2,920 | 2,930 | 2,100 1,670 2,0 | 25,700 6,350 " 1,700 7,470 12,700 | 3,650 | 2,530

2| 2,950 | 2,930 | 2,120 [« 1,560 | 2,470 | 11,700 5,810 3,020 5,290 9,910 | 3,630 | 2,500

3| 2,910 | 2,850 | 2,140 1,460 2,3h0 6,430 5,980 4,160 3,460 8,500 | 3,560 | 2,510

4| 2,900 | 2,840 | 2,100 | 1,410 | 2,690 | 4,150 6,110 2,590 2,570 7,530 | 3,890 | 2,450

5| 2,860 | 2,780 | 2,100 1,420 | 5,330 | 3,020 5,920 1,830 2,140 5,800 | 3,570 | 2,420

6| 2,810 | 2,720 | 2,020 1,460 k4, k90 2,430 5,500 | 1,590 1,910 4,850 | 3,5%0 | 2,410

7| 2,810 | 2,680 | 1,970 | 1,540 | 10,400 | 1,820 5,730 1,430 1,830 5,950 | 3,380 | 2,360

8| 2,820 | 2,680 | 1,950 1,540 21,000 1,470 4,400 1,330 2,420 4,870 | 3,320 | 2,350

9| 2,860 | 2,720 | 1,940 1,540 | 15,100 | 5,920 3,800 1,290 7,200 | 36,700 | 3,300 | 2,400

\' 10 | 2,890 | 2,730 | 1,990 | 1,560 | 11,700 | 9,860 3,520 1,310 6,280 | 61,700 | 3,2k0 | 2,410
Y 11| 2,880 | 2,780 | 1,970 | 1,540 | 8,080 | 4,900 3,150 1,310 | 6,210 | 29,600 | 3,180 | 2,450

12| 2,940 | 2,770 | 1,9% | 1,520 | 5,750 | 3,60 3,070 1,450 8,610 | 19,400 | 3,150 | 2,430
18| 3,120 | 2,650 | 1,900 |. 1,620 | 7,100 | 2,950 3,220 1,400 8,250 | 15,900 | 3,0k0 | 2,420
14| 3,200 | 2,6b0 | 1,780 | 2,270 | 5,340 | 2,160 3,970 1,260 6,650 | 15,400 | 3,060 | 2,490
15| 3,220 | 2,670 | 1,730 | 2,180 | k000 | 1,670 3,540 1,200 6,960 | 13,400 | 3,060 | 2,490

16 | 3,180 | 2,520 | 1,790 1,960 3,970 1,430 3,2k0 1,170 12,700 11,500 | 2,890 | 2,730
17| 3,330 | 2,440 | 1,860 2,560 4,100 1,370 3,500 1,130 9,300 9,930 | 2,800 | 2,760
18| 3,380 | 2,350 | 1,880 | 3,0k0| 3,760 | 1,260 3,630 1,110 9,120 8,330 | 2,820 | 2,580
19| 3,160 | 2,280 | 1,860 1,970| 3,380 | 1,230 3,340 1,150 7,580 7,480 | 2,960 [ 2,810
20| 3,0k0| 2,190 | 1,760 1,600 2,950 1,160 3,090 1,220 k,970 | 6,650 | 2,940 | 2,690

~ 21| 2,990 | 2,150 | 1,760 1,560 3,210 1,960 - 2,820 1,250 5,030 6,070 | 2,890 | 2,550
22| 3,060 | 2,190 | 1,780 1,690 6,590 3,540 2,780 1,250 6,130 5,710 | 2,770 | 2,410
~| 28| 3,140 | 2,200 | 1,820 2,4h0 5,120 | 12,000 2,910 1,200 4,280 5,230 | 2,760 | 2,370

24| 3,130 | 2,260| 1,800 17,k00 3,150 | 11,200 2,980 1,210 8,210 4,880 | 2,750 | 2,390
25| 3,150 | 2,240 | 1,730| 12,400 2,650 6,140 2,460 1,190 18,100, 4,650 | 2,720 | 2,360
26| 3,140 | 2,170 1,670 8,250 | 11,200 32,800 2,180 1,220 12,400 L,570 | 2,650 | 2,330
27| 3,000 | 2,160| 1,620 5,300 | 25,800 32,500 2,340 1,260 7,760 4,2h0 | 2,620 | 2,420
28 | 2,870.| 2,190 | 1,600 3,800 | 13,500 | 16,%00 2,350 1,380 9,570 4,180 | 2,670 | 2,490

29 | .2,930 1,730 3,240 6,460 9,640 2,110 12,700 8,400 | _k&,1k0| 2,7h0| 2,410

30| 2,950 1,900 2,620 | 24;900 7,880 1,920 16,200 7,950 3,930 | 2,650 | 2,310

sy| 2,870 1,790 61,700 1,770 10,100 3,770 2,240
Sum 70,710 9k,210 228,150 . 81,610 347,470 76,470

4 93,390 58,100 - 290,640 - 113,490 208,750 92,190 .
Current Year 1946 Period 192%-1946

i Extreme Gage ‘ Extreme Second Feet Average | Total .« Acre Feet

Month Feet ‘ High Low Second

. High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 125.26 | 12k.46 | 17 3,490 6| 2,770 | 3,010 | 185,000 255,177 521,000 140,000
Feb. 12k.64% | 123.69 1 2,970 28 | 2,100 2,530 140,000 201,087 |* 368,690 125,000
Mar. 123.77 | 125.0k | 3 2,170 | 27 | 1,600 | 1,870 | 115,000 199,729 401,000 108,000
Apr. 132.19 | 122.80 | 24 19,400 <] 5 | 1,k00 3,140 187,000 193,975 340,000 97,700
May 142.60 | 123.88 | 31 77,3001 | 25 | 2,140 9,380 | 576,000 419,738 833,000 98,900
June 138.33 | 123.55 | 27 43,000 20 | 1,100 7,600 453,000 %95,753 | 1,737,000 4,500
July 128.53 | 124.04 | 1 7,080 | 31| 1,710 | 3,660 | 225,000 429,282 | 1,240,000 152,000
Aug 132.28 | 123.28 | 30 | 18,600 | 18 | 1,100 | 2,630 | 162,000 419,346 | 1,280,000 121,000
Sept. | 132.82 | 124.00 | 25 21,100 71 1,810 6,960 41k,000 | 1,012,899 | 3,723,800 79,400
oct. 141.87 | 125.77 | 10'| 68,900 | 31| 3,700 |11,200 | 689,000 793,486 | 2,852,270 20k, 000
Nov. 126.25 | 124,69 | 4 4,330 | 30 | 2,600 | 3,070 | 183,000 312,762 829,260 156,000
Dec. 125.00. | 12h.21 | 19 2,840 31| 2,210 2,470 152,000 259,959 625,260 143,000
. eerly| 142.60 | 122.80 77,300 1,100 | 4,810 |3,481,000 | 4,993,193 | 9,554,530 | 2,643,000

* Partly estimated



42 WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION )

CONTRIBUTIONS FROM RIO SAN JUAN

Below Rio Grande City Station

*DESCRIPTION: Azucer Dem 1s located on the Rio San Juan chamnel 12.% river miles sbove the confluence with
the Rio Grande. This confluence is 7.9+ river miles above the Rio Grande City gaging station and 1,007.%
river miles below the American Dam at E1 Paso, Texas. The zero of the reservoir gage at Azucar Dam 1is
7.64 feet above mean ses level, U. S. C. & G. S. datum. Contributions to the Rio Grande from the Rio San
Juan all pass through the Azucar Reservolr and reach the Rio Grande between the Roma and the Hidalgo gag-
ing stations. The portion of such contributions reported on this page reach the Rio Grande below the Rio
Grande City gaging station. Reported on the second page heretofore 1s the portion which reached the Rio
Grande eabove the Rio. Grande City Station. All of the water contributions listed below reached the Rio
‘Grende at a point sbout- 5 river miles below the Rio Grande Clty gaging station and were measured at the
head of the main cansl near Azucer Dam.

RECORDS: All discharge records reported below were furnished by the National Irrigetion Commission of Mexi-
co. Records began Januery 1, 1946. 1946 records good. Records available January 1 to December 31, 1946.
REMARKS: 1In order to lower the water level 1n Azucer Reservoir for completion of the splllway crest from
January 1 to March 12, 1946, 15,960 acre feet of water was released through the main cansl and discharged
therefrom at kilometer 21.L and conveyed thence by drainage cenal to the Rio Grande. From March 28 to
April 21 and from August 10 to 29, -1946, 25,010 acre feet of water were likewise relessed to the Rio
Grande to relieve a shortage of irrigation water on the United States side of the Iower Rio Grande Valley.
2,900 acre feet of additional water for this purpose is reported on the second page heretofore. On Octo-

ber 2, 1946 Azucer Dam was officially named Presa Marte R. Gomez.

Mean' Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan, Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] o 0 0 353 0 0 0 0 0 0 0 0
2| 0 o 0 339 0 0 0 0 o 0 0 .0
3 0 0 0 371 0 0 0 0 0 0 0 0
4 0 0 [ 456 0 0 [¢} o o 0 0 0
5 [¢} 0 o 283 0 0 0 0 0 0 0 i
[ 0 0 ¢} 215 0 0 0 0 0 -0 0 0
7 0 0 0 360 [¢} 0 0 0 [SI 0 0 o]
8 0 o ¢} 321 0 0 0 0 0 0 0 0
9 0 0 0 258 0 o] o] 0 o] o] 0 0
10 0 [ [¢} 251 (] .0 ¢} 138 0 ] 0 0
11 0 0 0 261 0 0 0 353 0 0 0 0
12| 19k 0 o 111 0 o o 353 0 0 0 0
13 Lot 0 0 0 0 0 0 Lo6 0 0 0 0
14 La7 o 0 0 0 0 0 431 o 0 0 0
15| W7 0 0 0 o 0 ¢ 113 3} [ 0 o
16| 396 0 0 0 0 ) 0 466 ) 0 o 0
17 o (o] [} 0 0 0 ¢} 512 [ [} 0 o
18 431 o) 0 0 0 0 ¢} 501 0- 0 0 0
19 k2o 0 4 [¢} 0 0 ¢} e 0 0 0 0
20 hio o} (] 4 0 o 0 Ly 0 0 [¢} 0
21 M 0 o] o] 0 0 o 413 0 0 (] [
22| W52 0 0 0 o o .0 396 [} s} 0 o}
23 Lh1 0 0 o 0 0 ¢} 388 0 0 ¢} 0
24 431 o o o |- 0 o 0 371 0 0 0 o}
26 | 487 0 0 0 o o 0 360 0 0 0 o
26 519 0. 0 [ [¢] [ [ 343 (] o [ 9]
27.| 516 0 0 0 0 [« 0 332 [} 0 0 0
28 509 (] 18k . 0 o o] 0 367 [ o} 0 0
29 | Lhu8 3L 0 ¢} 0 0 187 ¢} 0 0 0
30| =208 343 [ 0 0 0 150 0 0 0 0
31 60 360 0 ¢} 0 ' 0 0
Sum 0 3,579 o] 7,798 0 o .
8,04k 1,231 o 0 0 [o}
Current Year 1946 Period
Extreme Gage . Extreme Second Feet o Average Total Acre Feet
Month Feet High Low Second - — —
High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jen. 26 519 ¥l 0 259 15,960
Feb 0 0 0 o0
Mar. 31 360 $1 0 39.7 2,440,
Apr. I b56 $13 0 119 7,100
May 0 0 0 0
June. 0 [ 0 0
July 0 0 o] 0
Aug 17 512 $1 0 252 15,470
Sept. 0 [ 0 4}
“loct. o 0 o~ o
Nov. 0 [¢] 0 0
Dec. 0 0 0 0
eerly | 519 o] 56.6 ko,970

® Mean daily ¥ And other days




“l10| 81.99 | 82.29 | 80.80 79.03 88.11 86.64 83.07 79.17 83.83 96.26 | 82.84 | 81.02

- WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION © 43
. a8

RIO GRANDE AT HIDALGO STATION

DESCRIPTION: Water-stage recorder on the downstresm aide of the Unlted States end of the internetional highwey
bridge between Hidalgo, Texms and Reynoss, Tamaulipas, 1,084.8.river mliles below the Americen Dam at El Paso,
Texas and 156.6 river miles from the Gulf of Mexico. Zero of the gage ls mean sea level, U. S. C. & G. S.
datum.

RECORDS: Besed upon 8 meter measurements during the yeer. Computations by shifting channel methods. Records
available: July 1928 to December 1931; September and October 1932; peek flows 1n September 1933 end in
193k, also Jenuary to July end September 1935; peek flows May and October, and full record July end September

. 19363 full record April 26 to December 31, 1938, and January to November 1939. Complete gege height record
and discharges during pesks, 1940 through 1946. For a statement of all records of dilacharge at thia station,
including those authenticated by this Commission, see last pages of this bulletin.

REMARKS: On July 28, 1941 the zero of the gage was changed to U. S. C. & G. S. mean ses, level datum. At this
time it wes found thet the elevaetion previously reported (79.28 feet) in these water bulletins as the eleva-
tion of the zero of the gage, was in error, the correct figure being 79.03 feet. All previously reported
gage heights should be corrected accordingly. Another gage (Weather Bureau) at this bridge has a zero eleva-
tion of 79.03 feet. When the river at this station reaches a stage of about. 100.5 feet, or a flow of about
60,000 smecond feet, water begins to flow into two floodwey inlets on the United States side, viz.: Hackney
Leke Inlet about 4 miles upstream and -Mission Inlet about 15 miles above this station, but the river may be-
gin to overflow at Granjefio and Jardin de Flores at stages mbout 3.5 feet lower. The bottom of the river at
this station is subject to considerable erosion during floods. See Water Bulletin No. 3, page 38. For chem-
icel content of the river water, for watershed and irrigated areas and other related d.atel see index in Water
Bulletin No. 1L and later bulletins.

EXTREME FLOWS: The highest recorded stage was in 1909 when 106.92 feet on the present gage wes reached. In
1910, 103.85 feet was reached. These were before the present river bridge and highway embankments were con- -
structed at this point. In 1932 the pesk stage was 104.88 and the peak flow was 83,870 second feet. See pre-
vious water bulletins and Special Flood Report, 1932, by the United States Section of this Commission.

Mean Daily Gage Height in Feet — 1946

Day| Jan. | Feb. | March A|;ri| May B June July Aug. Sept. Oct. Nov. Dec.

82.50 | 82.68 | 80.66 | 80.3k | .82.48 | 96.20 86.15 79.97 86.68 87.02 | 83.31 | 81.94
82.k2 | 82.63 | 80.T2 80.19 82.12 90.56 85.24 80.05 85.31 88.00 | 83.15 | 81.3h4
82.29 | 82.66 | 81.22 | 8o0.1% | 81.82 | Br.21 8L.86 80.94 83.89 86.64 | 83.27 | 81.13
82.20 | 82.56 | 80.6L 79.76 81.86 85.45 84.97 83.05 82.64 86.30 | 82.80 |*81.08
79.6% | 81.95 | B8k.31 85.06 82.03 81.44 85.68 | 82.75 |81.07

82.51 | 82.30 | 80.31 | 79.85 | 83.56 | 83.50 84.86 80.72 80.58 85.06 | 82.70 |281.09
82.19 | 82.1k |- 80.22 | 80.38 | 8k.25 | 83.01 8L.62 79.96 80.31 8h.65 | 82.56 | 81.22
81.88 | 82.26 | 80.10 79.56 88.29 82.83 8k .34 79.40 80.54 85.09 | 82.k2 | 81.78
81.85 | 82.08 | 80.30 79.22 90.31 83.33 83.65 79.16 80.43 87.46 | 82.48 | 81.23
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11 | 82.21 | 82.2 80.23 79.09 87.00 87.22 82.56 |.-80.41 8. 72 97.11 | 82.26 | 81.00
12 | 82.49 82.32 80.03 79.12 86.10 85.25 82.22 79.78 85.24 93.06 | 81.84 | 81.20
13 | 82.83 | 82.13 | 80.08 80.05 8%.89 8k4.04 82.16 79.46 86.42 90.77 | 81.73 | 81.34
14 | 83.22 | 82.17 | 80.16 80.50 85.11 83.69 82.60 79.82 86.20 89.72 | 81.60 | 81.59
15| 83.41 | 82.16 | 80.38 79.76 8k.56 | ¢ 82.95 82.72 79.72 85.92 89.19 | 81.62 | 82.01

16 | 83.48 | 82.23 | 80.30 79.94 83.54
17| 83.46 | 82.26 | 79.30 | 79.86 | 83.02
18| 83.46 | 81.86 | 80.16 79.87 83.26
19 | 835.39 | 81.56 | 79.57 80.89 83.40
20 | 83.53 | 81.37 | 80.18 80.90 82.68

82.51 82.52 80.22 86.68 83.72 | 81.83 | 81.83
82.41 82.12. 81.03 87.12 87.83 | 82.16 |*81.61
82.36 81.98 81.08 86.93 87.10 | B1.63 | 181.82
82.05 82.28 79.84 86.50 86.47 | 81.26 |282.00
81.43 82.22 79.29 85.99 86.11 | 81.36 | 82.23

21| 83.h2 | 81.36 | 79.69 80.68 81.91 80.89 82.38 79.30 85.03 85.72 | 81.46 | 82.h4
22| 83.26 | 81.32 | 79.43 80.11 82.08 81.50 81.73
23| 83.25 | 81.20 | 80.83 79.40 84.39 | * 85.80 81.45
24| 83.33 | 81.65| 8l.16 82.4%0 84.18 88.71 81.47
25 | 83.20 | BL:42 | 79.96 88.66 82.53 87.81 81.53
26 | 83.20 | 80.98 | 79.16 87.15 82.08 89.21 81.
27| 83.39 | 80.85| 79.20 85.7% 89.19 9.9k 81.19
28| 83.33 [ 80.69 | 79.1k 8k.70 90.82 93.1k 81.66
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79.50 | 85.kh | 84.81 | B2.0k | 81.89
79.60 86.66 8h.61 | 81.53 8;‘95
79.60 90.29 8k .4k | 81.2% | 81.60
79.50 87.63 84.47 | B1.34 | 81.63
80.00 86.49 | 8%.99 | 81.60 81.85
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29| 83.23 79.39 83.32 86.98 89.40 81.1n 80.14 86.78 83.72 | 81.28 | 82.02
30| 83.19 80.98 82.53 85.20 87.51 80.82 87.78 86.49 83.66 | 81.31 | 81.95
31| 83.03 81.45 ok.75 80.36 .| 88.k9 83.148 81.69
Sum ’
Current Year 1946 Period
Extreme Gage Extreme Second Feet Average | Total Acre Feet
Month Feet High Low Second 7 —
High Low |Day Day Feet | Acre Feet Normal | Maximum Minimum
Mer . 79.20 17
Mer . 79.01 27
Apr. 78.99 10
May 90.88 9 19,200
May 91.90 | 28 | 25,100
June 97.33 1 39,100
June 95.55 27 | 35,100
Aug. 79.00 . 10
Sept. | 90.75 : 26 | 19,100
oct. 97.73 1 | 39,800
Yearly| o7.73 | 78.99 39,800

¢ REetimated * Partly estimated




44 WATER BULLETIN NUMBER 15— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT LAS PALMAS STATION

"

DESCRIPTION: Water-stage recorder and cable with cable car, located 1,640 feet below the Retamal Canal intake,
2L.2 river miles below Hidalgo, Texas and Reynosa, Tamsulipes and '1,109.0 river miles below the American Dam
at El Paso, Texes. Zero of the gage 1s .85 foot ebove mean see level, U. S. C. & G. S. datum.

RECORDS: Based upon 165 meter measurements during the year. Computations by shifting chennel methods. 1946
records good. Records avallable: gage heights from Januery 13 to October 31, 1945 and daily discharges from
November 1, 1945 to December 31, 1946. For a statement of all records of discharge =t this station, includ-
ing those authenticated by this Commission, see last pages of this bulletin.

REMARKS: Thie station was constructed by the National Irrigation Commission  of Mexico and is operated by the
Mexican Section of the Internatlional Boundary end Water Commission. This station replaces the station at
Buenos Alres which was destroyed by the flood of September 1, 19L4k. Gege reedings began January 13, 1945.
The recorder was instaslled October 4, 1945, and messurements begen November 1, 1945, For chemical content of
river water at this station, see elsewhere in this bulletin.

Mean Daily Discharge in Second Feét\ 194 —— Annual and Period-Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 2,280 | 2,990 | 1,kk0 | 1,460 2,460 30,760 6,070 692 7,910 6,820 | 2,730 | 1,580
2| 2,290 | 2,740 | 1,430 992 2,270 | 18,890 | 4,520 628 5,470 9,430 | 2,610 | 1,640
8 |-2,190 | 2,720 | 1,500 805 1,990 9,180 3,810 597 3,780 7,660 | 2,610 | 1,310
4. 2,030 | 2,680 | 1,540 901 1,920 5,440 4,130 1,450 2,640 6,460 | 2,630 | 1,240
5| 2,180 | 2,540 | 1,190 865 1,980 3,570 4,270 2,130 1,820 6,040 | 2,280 | 1,290
6| 2,290 | 2,5107 1,120 816 2,710 2,740 4,170 1,320 1,170 5,160 | 2,370 |.1,300
7| 2,360 | 2,410 | 1,070 971 3,670 2,270 3,960 812 865 4,340 | 2,250 | 1,310
8 | 2,000 | 2,310 978 | 1,010 8,900 2,060 3,780 © b5 812 4,490 | 2,180 | 1,550
9| 1,880 | 2,280 961 646 18,080 2,000 3,190 290 812 6,000 | 2,090 | 1,620
10 | 1,970 | 2,310 | 1,210 501 12,820 4,100 2,590 267 1,840 28,850 | 2,330 | 1,340
11| 2,240 ) 2,390 | 1,090 484 9,470 7,730 | 2,000 505 3,960 | 32,980 [ 2,340 | 1,270
12 | 2,310 | 2,330 992 569 7,660 5,370 1,730 770 4,310 22,280 1,880 | 1,320
13 | 2,460 | 2,340 894 798 5,900 3,520 | " 1,580 420 5,790 15,640 | 1,700 | 1,hk0
14 | 2,500 | 2,320 795 | 1,280 5,370 3,010 1,710" 466 6,320 13,170 |. 1,620 | 1,510
15 | 2,960 | 2,320 766 | 1,090 5,050 2,420 2,030 48L 5,900 12,010 | 1,590 | 1,750
16| 3,310 | 2,340 692 9ok 8,410 1,920 2,120 . 360 5,500 11,020 | 1,660 | 1,860
17| 3,270 | 2,360 971 | 1,090 2,560 1,600 1,910 1,040 8,020 9,150 | 1,830 | 1,740
18 | 3,240 | 2,280 | 1,150 876 2,510 1,290 | = 1,660 1,290 6,920 7,660 | 1,800 | 1,760
19 | 3,280 | 2,050 763 | 1,120 2,670 1,030 1,770 968 6,750 6,500 [ 1,4%0 | 1,800
20 | 3,400 | 1,850 795 | 1,430 2,560 879 1,810 410 6,000 5,790 | 1,350 | 1,890
21| 3,480 | 1,790 | 1,010| 1,330 | . 1,950 812 1,820 312 | 5,190 5,370 | " 1,470 | 2,150
22| 3,270 | 1,840 632 | 1,270 1,620. 915 1,760 325 4,340 4,980 | 1,k90 | 2,170
23| 3,1%0 | 1,940 | 1,000 893 2,770 3,110 1,k20 660 4,870 4,560 | 1,550 | 2,170
24| 3,230 | 1,910| 1,520 | 1,130 3,990 9,750 | 1,390 1,250 5,440 L,2ko| 1,710 | 1,900
25| 3,270 | 1,930°| 1,330 | 10,630 3,290 9,640 1,430 1,350 11,090 4,030 | 1,700 | 1,930
26 | 3,220 | 1,640 €78 | 9,070 2,640 10,630 1,hko0 858 15,930 3,810 | 1,420 | 1,850
27| 3,360 | 1,4k 509 | 5,830 | 12,470 | 26,380 | 1,310 388 9,750 3,740 | 1,380 | 1,710
28 | 3,450 | 1,430 Sib | 4,060 17,760 | 2h,4k0 | 1,310 319 6,530 3,520 | 1,520 | 1,770
29 | 3,370 562 | 3,280 9,530 13,560 1,k20 327 6,600 3,150 | 1,570 | 1,920
30 | 3,280 1,090 | 2,550 5,930 8,330 | 1,130 7,560 6,430 3,080 | 1,350 | 1,980
31| 3,240 1,660 25,350 |+ 837 11,650 2,960 1,880
Sum 61,990 58,651 217,346 40,353 26,890 51,950
86,750 31,882 196,300 74,077 163,159 56,450
Current Year 1946 [ Period 1945-1946 #
Extreme Gage Extreme Second Feet Average Total Acre Eeet
Month Feet High Low Second . - _'
High Low Day Day Feet | Acre Feet Average Maximum Minimum
Jen. ~67.59 66.11 | 21 3,480 9 1,850 | 2,800 172,100
Feb. 67.22 | 64L.96 | 1| 3,1k0 | 23 1,360 | 2,210 123,000
Mar. 65.55 63.29 | 31 1;770 27 ko1 | 1,030 63,240
Apr. 2.2} 63.16 | 25 13, 5§o 11 466 | 1,960 116,300
May 79.53 65.78 | 31 hoy6i0 | 3 1,880 | 6,3%0 389,400
June 79.95 65.62 1 32,170 | 21 795 | 7,240 431,100
July 71.06 €5.12 1 7,130 31 The | 2,390 146,900
Aug T2.51 64.07 | 31 12,400 10 246 | 1,300 80,0L0
Sept. .11 64.80 | 26 16,810 9 703 7| 5,4k0 323,600 :
Oct. 80.05 67.75 | 11 33,760 31 2,780 | 8,540 525,400 '
Nov. 67.78 65.75 1 2,800 30 1,280 | 1,880 112,000 142,500 173,000 112,000
Dec. 66.86 €5.58 | 22 2,2k0 3 1,190 | 1,680 103,000 127,050 151,100 103,000
fYeerly| 80.05 | 63.16 140,610 246 | 3,570 |2,586,080 '

# Discharge record began November 1, 1945




WATER BULLETIN NUMBER |6— INTERNATIONAL BOUNDARY AND WATER COMMISSION ~ 45

RIO GRANDE FLOODWAY DISCHARGES IN THE LOWER RIO GRANDE VALLEY

7 '

On The United States Side 1946

There are three floodways on the United States side of the Rio Grande Delta, which-divert excess Rio
Grande flood waters to the Gulf of Mexico. Such floodway discharges are measured at geging stations kmown
as North Floodway South of McAllen, South Floodway South of McAllen, and Rancho Viejo Floodway near Browns-
ville. The first two of these gaging stations are described in Water Bulletin No. 2, page 41. The third
one is described in Water Bulletin No. 6, page 41. There wes no flow through any of these floodweys in 1946.

North Floodway Near Sebastian, Texas — 1946

The channel of the North Floodway i1n the vicinity of Sebastian, Texaa serves as a drainage channel as
well as a floodway. During 1946 an average of two meter measurements per month was made of the flow at this
point. From these measurements and ralnfall records, the following table of estimated drainage flow was
prepared. The salt burden carried by thls drainage flow will be found elsewhere in thls bulletin under the
heading "Chemical Analyses of Water Semples".

. Mean Daily Second Feet — 1946 Acre Feet )
Month N Maxi M Total # Period 1940-—1946
ont verage ’a)umum inimum 1946 Average Al N

January 57.0 165 [T~ 3,510 3,205 7,450 1,k00
February 145.0 53.3 34h.0 2,500 2,785 6,010 1,610
March <. 35.0 4o.0 26.1 2,150 3,205 5,380 1,880
* April 28.7 92.0 7.2 1,710 3,028 5,900 1,710
May 37.2 70.0 30.5 2,290 6,615 2L, 200 2,290
June 60.4 175 29.4 3,590 k700 9,090 9k2
July 22.0 29.2 1.k 1,350 2,747 7,170 1,060
August 4.5 68.0 1.5 889 1,656 2,600 605
September 111 400 9.6 6,610 23,745 125,700 1,k00
October 117 300 - 70.7 7,180 3,109 7,180 136
November 63.0 69.6 57.5 3,750 2,184 3,750 861
December 59.6 | 67.0 48.1 3,670 ' 3,060 4,480 1,830
Yearly 54.1 %00 1.5 39,199 60,129 $ 158,550 |é 28,hk12

# Record began October 1940 ¢ Period 1941-1946

On the Mexican Side — 1946

There are several regular floodways on fhe Mexican side which divert excess flood waters to the Gulf of
Mexico. For the year 1946, the information set out below 1s known concerning such flood flows.

Retamal Canal

Full information on the flows through this canal are shown elsewhere in this bulletin under the heading
*Diversions from the Rio Grande into the Reta.\nal Cenal".

Floodwﬁy No. 3

'
This floodway was opened &t noon on October 12. No informetion as to volume or duration of flow is
avallsble.
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RIO GRANDE AT MATAMOROS STATION

DESCRIPTION: Weter-stage recorder and cable, with sit-down cable car and winch. The water-stage recorder 1s
attactied to the central pler of the reilroad bridge over the Rio Grande between Matemoros, Temaulipes and
Brownsville, Texas about 57.6 miles upstream from the Gulf of Mexico and 1,183.8 river miles below the Ameri-

cen Dem at E1 Paso, Texas. The ceble and cer are located 0.3 mile upstresm from the bridge. Zero of the -

present gage 18 15.26 feet above mean sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 181 meter messurements during the year, 171 by the Mexlcan and 10 by the United States
Section of this Commission. The river bottom shifts greatly at thls station. Computations by ehifting chan-
nel methods. 1946 records good. Records available: 1901 to 1913; 1923 to December 1946. For & statement
of all records of discharge at.this station, including those authenticated by thls Commisalon, see last pages
of this bulletin.

REMARKS: In May 1924 a recorder wes esteblished 0.6 mile upstream from the bhridge. In September 1925 the re-
corder was moved to its present location. On October 3, 1930, the zero of the gage was lowered 5 feet. Resa-
ervoirs, diversions and drainage returns modify the flow at this station. During floods, only a portion of
the river flow discharges past this station through the channel of the Rio Grande, as part finds outlet to
the Gulf of Mexico through flood channels 1n both countries, which divert from the Rio Grande within 117.h
miles above this station. For silt content of river water at this station, for watershed and irrigeted areas
and other related dats see index in Water Bulletin No. 1k and later bulletins.

EXTREME FIOWS: The greatest flow retorded here was on June 22, 1903 when a meen daily flow of 36,200 second
feet occurred with a gage height of 13.2 feet. The greatest flow since 1923 was on September 16, 1942 when
32,300 second feet passed this statlon with a gege height of 22.51 feet. The highest gage reading was on
October 2, 1936 when & reading of 22.57 feet, present gege, wes reached with a discharge of 29,600 second
feet. TIn 1930 the river at this station was dry for a few days in March and April. On March 25, 1946 the
minimm flow was 0.7 second feet with a stage of -.92 foot. The lowest recorded gege reading was on April 30
194k when = gege height of -1.12 was reached.

Mean Daily Discharge in Second Feet 194 —— Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,660 | 3,000 | 908 8.8 | 1,860 23,380 7,280 300 7,910 7,030 2,670 883
2| 1,520 | 2,920 | 816 217 1,790 | 24,370 4,840 317 5,550 | 8,020 | 2,600 971
3| 1,430 | 2,840 | 816 254 1,70 15,080 3,500 116 k,2k0 8,790 2,630 908
4| 1,480 | 2,830 | 953 50.9 | 1,430 7,950 3,030 24 .4 3,020 7,490 2,690 632
..5 | 1,610 | 2,830 | 883 6.4 | 1,130 5,300 3,200 5.7 2,290 6,460 2,530 445
6| 1,850 | 2,760 | Th5 14.8 | 1,070 3,850 3,270 371 1,230 6,250 2,060 L4o6
71 1,980 | 2,600 | 487 24,7 | 1,230 2,880 3,340 565 Lo3 5,720 1,960 L2
8| 1,880 | 2,640 | 352 26.5 | 2,250 2,430 3,170 247 237 4,630 1,710 551
9| 1,570 | 2,570 | 335 18.0 | 9,610 2,320 2,680 45.2 13h 4,450 1,520 890
10 | 1,200 | 2,450 | 326 ©10.2 |1k,120 2,280 2,330 7.8 107 |13,030 1,590 T
11 925 | 2,380 | 333 9.5 (10,170 |* 3,330 1,730 h.2 87.2|25,0k0 1,870 795
12 936 | 2,210 | 360 10.9 | 7,770 6,320 1,170 3.2 1,380 |26,590 1,930 675
13 | 1,680 | 2,080 | 343 4.5 | 5,930 5,330 660 3.2| 2,990 |20,480 1,650 703
14 | 2,380 | 2,100 | 226 19.4 | 1,560 3,740 625 2.8 3,740 | 15,610 1,240 77
15 | 2,850 | 2,160 | 129 35.3 | 3,990 3,110 607 2.5 | 4,800 |13,k20 | 1,020 915
16 | 3,170 | 2,230 90.4 1| 3,5%0 2,710 622 2.5 k,590° | 11,900 1,050 | 1,190
17| 3,300 | 2,380 | 64.3 28.3 | 2,610 2,310 618 3.2 5,330 |[10,350 1,190 ok3
18 | 3,400 | 2,470 56.9 18.4 | 1,780 1,790 643 2.8 6,500 8,510 1,530 833
19 | 3,310 | 2,330 56.5 23.0 | 1,620 1,350 459 2.8 5,930 7,520 1,360 788
20 | 3,220 | 1,910 90.1 30.0 | 1,590 1,070 403 71.3 5,830 6,920 858 932
21| 3,290 | 1,510 69.2 58.6 | 1,390 893 554 59.0 5,720 6,350 579 | 1,170
22| 3,480 | 1,270 37.1 282 964 953 727 64.3 5,260 5,610 696 | 1,630
23| 3,570 | 1,240 17.3 198 61k 1,310 540 36.4 4,h10 5,120 925 | 1,970
24| 2,990 | 1,400 6.4 209 530 2,950 452 12.0 4,450 4,730 950 | 1,760
25| 2,990 | 1,610 1.8 459 1,800 8,410 431 21.2 5,160 4,380 | 1,170 | 1,800
26 | 3,10 | 1,810 | 305 5,610 2,010 7,770 37k 103 11,480 %,100 999 | 1,780
27| 3,330 | 1,590 | 250 | 6,530 1,290 | 13,380 388 158 13,630 | 3,960 717 | 1,240
28 | 3,h10| 1,130 79.1 | 5,050 8,650 22,740 kob 113 8,260 3,920 561 978
29 | 3,430 26.8 | 3,960 13,490 19,140 484 79.5 6,640 3,200 689 | 1,140
30| 3,390 10.9 | 2,660 7,910 11,690 Lok 70.3 6,820 2,660 996 | 1,200
31| 3,230 21.2 7,700 367 | 3,380 2,770 996 |-
Sum 61,250 25,881.3 210,136 6,194.3 265,010 31,038
77,601 9,195.0 126,128 49,342 138,128.2 43,940
Current Year 1946 ) Period 1924-1946
Extreme Gage Extreme Second Feet Average | Ty Acre Feet
Month Feet High Low Second - —
High Low | Day . Day | Feet Acre Feet Normal Maximum Minimum
Jan. 6.14 | 2.59 | 23 3,600 | 11 | 791 2,500 | 153,900 | 218,006 k90,800 92,240
Feb. AT 2.46 1 3,080 28 |1,020 2,190 121,500 151,428 328,300 28,470
Mar. 2,59 |- .92 b 999 25 0.7 297 18,240 115,511 240,800 18,240
Apr. 9.19 |- .82 26 7,420 18 16.6 863 51,340 113,929 317,800 15,450
M:y 13.52 1.12 10 14,660 24 396 k,070 250,200 285,323 721,100 34,630
| Jutie 19.23 2.36 2 25,360 21 |. 805 7,000 416,800 381,019 1,180,500 2,580
A qury 122 | 1.8 1 8,600 | 31| 319 1,590 | 97,870 | 321,926 756,600 54, 420
Aug | 9.12 |- .07 31 7,910 1k 2.1 200 12,290 284,221 833,700 12,290
Sept. 13.48 .85 27 14,690 11 77.3 | 4,600 274,000 626,142 1,363,200 24, 7h0
Oct . 19.62 5.25 12 27,330 31 | 2,600 8,550 525,600 607,426 1,408,500 124,280
Nov. 5.28 1.87 4 2,690 21 554 1,460 87,150 276,331 827,500 87,150
Dec. - 4,30 1.48 23 2,030 6 378 1,000 61,560 211,708 594,200 61,560
Wearly| 19.62 |- .92 27,330 0.7 | 2,860 |2,070,450 | 3,592,970 | 6,579,500 1,680,569

* Partly estimated
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RIO GRANDE AT LOWER BROWNSVILLE STATION |

DESCRIPTION: _Water-stage recorder and cable with stand-up cable cer and winch, located about 1,000 feet below
the E1 Jardin pumping plant, sbout 6.6 river miles below Brownsville, Texas and Matamoros, Tamaulipas, 50.4
miles upstreem from the Gulf of Mexico and 1,191.0 river miles below the American Dem at El Paso, Texas.
Zoero of the gage 18 at mean sea level, U. S. C. & G. S. datum. An suxiliary water-stage recorder located at
the El Jardin pumping plent was used during periods of low flow.

RECORDS: Baesed upon 73 meter measurements during the year, 54 by the United States and 19 by the Mexican Sec-
tlon of thie Commission. Computations by shifting chennel methods. 1946 records good. Records available:
January 1934 to December 1946. For a statement of all records of discharge at this station, including those
euthenticated by this Commission, see last pages of this bulletin.

REMARKS: Reservoirs, diversions end drainage returns, modify the river flow at this station. During floods,
only & portion of the river flow discharges past this station through the chermel of the Rlo Grande, as part
finds outlet to the Gulf of Mexico through flood channels in both countries, which divert from the Rio Grende
within 124.6 miles =hove this station. For chemical and bacterial content of river and tributary water, for
watershed and irrigated areas and for other relsted date, see index in Water Bulletin No. 14 and later
bulletins. )

EXTREME FIOWS: On September 1k, 1942 a peek discharge of 31,000 second feet was reached with a gage height of
33.24 feet. Additional data concerning flood peaks may be found in previous water bulletins. The river was
dry st this stetion a few deys in 1930, March 25-28, 1935, June 16-19, 1938, several days in 1940, several
days in 1943, several days in 1944, several days in 1945, and several dsys in 1946.

Mean Daily Discharge in Second Feet 194 —— Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,40 | 2,920 | 980 3.7 | 1,800 18, k00 7,520 181 7,300 6,620 | 2,350 Thh

2-| 1,300 | 2,810 | 820 | 165 1,590 23,500 5,110 27.9 5,550 7,050 | 2,300 809

3| 1,240 | 2,710 | 823 170 1,630 | 15,400 3,630 2.1 | 3,940 8,540 | 2,300 | 793

4| 1,370 | 2,680 | 959 53.8 | 1,360 8,660 2,850 .3 | 2,800 7,530 | 2,330 | 591

5| 1,4h0 | 2,620 | 896 6.3 | 1,010 5,960 - | 2,940 0 1,760 6,440 | 2,190 koo

6| 1,660 | 2,560 | 706 .8 948 4,430 3,030 163 939 5,810.| 1,860 | 336

7| 1,820 | 2,kk0 | 562 | 1,080 3,450 3,160 463 376 5,020 | 1,750 38Y

8| 1,720 | 2,450 | k52 2.3 | 1,720 2,680 3,110 243 139 - 4,130 | 1,560 502

9| 1,k00 | 2,360 | k15 k.4 | 6,960 2,330 2,770 20.4 36.2 3,790 | 1,380 777
10| 1,080 | 2,310 | Lo9 4.6 | 13,200 2,500 2,500 .1 34.5 9,100 | 1,380 668
11 906 | 2,290 | 366 1.0 | 10,000 2,820 1,630 | .1 21.4 | 20,900 | 1,550 666
12 955 | 2,220 | 438 9| 7,790 5,920 1,020 0 T4 2k,500 | 1,550 704
18 | 1,400 | 1,970 k11 2.6 | 5,980 5,240 617 0 2,210 20,900 .| 1,290 | _ 672
14 | 2,320 | 1,960 | 253 .9 | 4,290 3,780 536 0 3,000 15,500 970 668
15 | 2,670 | 2,000 | 127 .8 | 3,400 3,160 | 433 o} 4,110 12,700 837 842
16 | 2,890 | 2,070 | 103 .9 | 3,170 2,830 428 0 4,h20 11,100 807 |1,080
17| 2,980 | 2,230 48.7 5.2 [ 2,630 2,390 L5l 0 4,820 9,890 893 920
18 | 3,010 | 2,320 | 28.7 9| 1,820 1,860 493 0 5,970 8,370 | 1,220 | 797
19 | 3,080 | 2,240 10.9 4.3 ® 1,490 1,190 410 o 5,560 7,280 | 1,220 736
20| 3,120 | 1,830 | 59.1 8.5 ¢ 1,330 802 345 3.0 | 5,370 6,500 776 | 809
21| 3,160 | 1,470 24.8 k5| 1,220 668 Los 6.8 | %5,230 5,870 L2 (1,030
22| 3,170 | 1,250 33,4 247 986 602 571 0 *4,990 5,390 | U467 | 1,430
23| 3,130 1,160 47 112 658 862 Lig 0 4,110 4,870 © 705 | 1,860
24| 3,110 | 1,280 6.1 133 456 1,780 357 0 3,950 4,480 | 767 | 1,740
25| 3,000 | 1,k60 2.9 198 1,270 7,100 323 o] 4,460 4,160 938 | 1,600
26 | 3,000 | 1,720 | 128 5,890 1,990 8,350 285 29.9 |[10,000 3,860 960 | 1,690
27| 3,030.| 1,610 | 208 6,620 1,390 13,400 263 112 12,900 3,750 683 | 1,260
28 | 3,030 | 1,230 64.0 | 5,390 6,000 20,700 308 k9.0 8,810 3,690 550 900
29 | 3,030 13.0 | k,120 13,000 19,900 - 308 3.6 6,650 3,280 581 97h
30| 3,000 . 7.0]2,8%0 8,550 11,700 286 8.1 | 6,700 2,760 798 | 1,080
81| 2,950 3.1 6,490 279 | 1,710 2,510 948
Sum 58,170 25,981.8 202,364 3,023.3 246,290 28,410
71,371 9,362.4 115,208 46,790 126,897.1 37,42k .

Current Year 1946 Period 1934-1946
Extreme Gage Extreme Second Feet —‘ Average Total Acre Feet
Month Feet High Low Second

: High Low | Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 17.15 13.19 | 22 3,180 11 879 2,300 1k2,000 188,554 299,000 88,200
Feb. 16.72 13.22 1 2,950 28 | 1,080 2,080 115,000 132,085 237,000 26,300
Mar . 13.21 9.66 | 1 1,050 (%23 0 302 18,600 101,177 199,000 18,600
Apr. 20.37 9.6% | 27| 7,010 [¥1 0 866 51,500 96,069 242,000 * 12,500
May 24.84 12.08 | 29 1k,000 24 [ 3,720 229,000 279,869 717,000 29,900
*lJune 30.30 13.23 2.| 24,300 22 595 6,750 401,000 361,722 |¥1,161,000 1,380
July | 22.89 12.15 1 9,060 31 2h2 1,510 92,800 317,385 759,000 65,900
Aug - 20.13 ’ 3L 6,300 |¥+2 0 97.5 6,000 235,000 679,000 6,000
Sept. | 24.90 27 13,600 |%10 [ 4,230 252,000 594,715 | 1,337,000 |< 21,300
Oct. | 30.82 16.25 | 12 25,000 31 | 2,410 7,940 489,000 559,000 |*1,427,000 200,000
Nov.. | 16.25 12.33 1 2,40 | 21 396 | 1,250 7k,200 205,800 614,000 7h,200
Dec. 15.02 11.68 | 23 1,900 6 318 916 56,400 163,462 341,000 56,400
Yearly| 30.82 25,000 ) 2,660 (1,927,500 | 3,234,838 | 6,526,000 |-1,662,700

* Partly estimatéd ¥ And other days
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IONAL BOUNDARY AND WATER COMMISSION

STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN

In Thousands of Acre Feet

The date bolow cover sll reservoire 1in the Rio Grande Basin heving
over 15,000 amcre-foot cepacity. The monthly figures represent the acre_
feot of water in storage on the last day of each momth. The capacities
shown ere at apillway level end eny storage Tigures published which are
greater than the capecity, indicete thet the water surface was above
spillusy level.

The nemes of the reservoirs and the sources
Grande, Continental, Senta Maria, Terrace, Mountain Home, and Senchez
from Colorado Stete Engineer, Costilla from San Luis Power &nd Water
Company, and E Vado from New Mexico State Enginesr. Bluewater data are
from the Secretary of the Bluewater-Toltec Irrigation District. Elephant
Butte, Caballo, Almmogordo, McMillen end Avalen date’ ere from the United
Stetes Bureeu of Reclamstion. Red Bluff data ere from the office of the
Red Bluff Water Power Control District, Pecos, Texas. Willacy deta are
from the Willacy County Water Control and Improvement District No. 1.

of the date are: Rio

The deta for Boguilla Reservolr for 1946 are from the Companie Agr{-
cola y de Fuerza Eléctrica del Rfo Conchos, S. A. The data for Don
Martin, Centenario and San Miguel are from the Banco Nacional de Crédito-
Agrfoola, S. A. Data for Culebron, Villa Cardenss and Palito Blanco # 2
are from the Netional Irrigation Commission of Mexico. Regular water
storsge began In the mew EL Azucar Reservoir in March 1943. The data for
storage in El Arucer sre from the lower Sen Jusn Irrigation District of -
Temaulipas, Mexico. For information on some temporary storage in El Azu-
cor Reservolr {n 1942 ses Remarks under Rio San Jusn Station at Santa
Rosalie on page 39 of Water Bulletin No. 12.
For previous records see "Stored water"
1k and subsequent bulletins.

in index to Water Bulletin
No.

On the United States Side

Rio Grande Continental Santa Maria Terrace Mountain Home Sanchez Costilla El Vado Bluewater
(Capacity 51.1) | (Capacity 26.7) | (Capacity 43.6) | (Capacity 17.7} | (Capacity 20.1) |(Capacity 103.2) | (Capacity 15.7) |. (Capacity 200.3) (Capacity 43.5}
Mouth. ~
Hiormal #ormal #Normel #lormal #ormal #orma) #iormal Normal #Mormal | .
198 |1007-195 | 1946 |1928-10k6|19%6 |1028-15ik6 |16 |1025. 1946|1946 |1001-1946 1946 |1006-106| 1946 |1502-10k8| 1946 |1935-19k6| 1946 | 1527-19k6
Jan. { k.9 2 [13.1 5.4 L9 7.5 1.k 2.6 2.6 4.6 6.1 13.0 1.4 3.8 86.9 58.2 0 6.1
Feb. | 5.9 15.5 [13.1 5.4 5.8 8.2 1.6 3.0 2.9 5.0 6.5 13.1 1.6 5.1 89.4 59.2 [ 7.2
Mar. | 7.5 16.8 [13.1 5. 6.5 9.7 2.2 3.5 3.3 5.3 7.7 13.9 2.2 k.6 95.2 64.1 -1 1.7
Apr. | 2.0 6.8 [13.1 5.5 6.7 117 2.4 ho 3.5 6.0 9.1 15.7 3.4 5.9 5. 122.4 .2 154
Mey 0 25.0 |(10.0 N 6.6 16.5 2.4 T4 3.2 8.3 7.0 21.2 2.6 8.4 k.8 | 17h.2 2 13.2
June o 26.7 2.8 7.8 5.8 18.7 2.0 9.0 | 1.6 8.3 4.2 19.8 1.7 7.5 102.2 162.1 .2 104
July [ 15.8 0 6.0 2.8 12.5 1.6 5.9 R 6.0 2.1 1k.0 K] 4.3 90.4% 131.1 .2 8.7
Aug. 0 6.7 o 4.9 2.0 5.1 1.6 3.0 5 3.7 2.7 11.1 N 2.7 93.7 Sh.h .2 7.5
Sept 0 6.2 1.3 5.1 el 1.8 5 2.4 -5 3.3 2.6 11.8 8 2.3 96.1 70.% |1.5 7.3
Oct . [ 7.4 1.3 L7 .6 5.2 T 2.6 5 3.4 3.9 12.6 1.3 2.6 101.6 63.3 |2.1 6.8
Nov. .6 10.9 1.3 L.8 1.9 6.1 1.6 2.1 1.0 3.8 5.0 12.4 1.7 3.0 63.L 57.8 |2.0 6.7
Dec. | 2.5 12.h 1.3 5.1 2.8 6.7 3.2 2.4 1.3 La 5.8 2.4 2.2 3.4 19.0 56.7 (2.1 6.h
Avg. | 2.0 14.5 5.9 5.6 3.9 9.4 1.8 k.o 1.8 5.2 5.2 k.2 1.7 Tk k.0 2.8 I 9.0
Max. | 7.5 51.8 [13.1 22.2 6.7 k2.1 3.2 17.7 3.5 16.h 9.1 62.4 3.0 15.1 145.4 202.3 (2.1 7.1
Min. 0 0 o 0 .6 0 .5 0 .5 ) 2.1 1.6 7 3 19.0 2.3 0 B
v
Elephant Butte Caballs Alamogordo | McMillan and Avalon Red Bluff ¥ Willacy Unired ;:::'s ‘;gsmairs
vonth | (Capacity 2197.9) (Capacity 346.0) {Capacity (32.2) (Capacity 44.8) (Capacity 310.0) (Capacity 25.0) (Capacity 3.577.5)
Normal #verage Faverage #ormal #Normal #Averege Estimated|
194 lgiscagus | 9% |igBigns | 1946 |aGmyiighs | 29%6 |ifosiighs | 19%6 |agseighs | 9% |1gmgoighs | 1946 Nornal
Jen. 1,100.6 1,061.0 227.8 210.0 25.% £8.4 T 32.3 57.8 159.2 16.9 1h.7 1,557.2 1,661.0
Feb. 1.071.7 | 1,062.3 [ 26k.3 201.9 29.6 72.5 L.z 32.7 80.6 162.8 17.0 13.9 1,57h.2 | 1,666.8
Mar. 1,030.9 1,050.7 251.0 176.1 31.0 60.6 5.3 30.8 56.6 159.8 6.2 13.2 1,518.8 1,626.2
Apr. 968.4 1,059.1 200.2 40.3 4.3 53.5 La 21.6 35.4" 137.8 6.8 1k.2 1,b405.0 1,629.8
May 898.1 1,206.3 169.8 123.4 4.9 69.3 A 25.k 28.5 157.% 17.0 13.9 1,295.5 1,877.3
June 830.0 1,258.1 120.0 97.0 7.1 58.1 .7 23.8 27.6 174.5 15.6 15.5 1,121.5 1,897.3
July 760.1 1,195.7 59.1 71 1.7- 61.7 .8 19.5 15.0 155.2 16.4 15.8 951.8 1,723.3
Aug. 680.7 1,117.7 25.7 L16.0 2.4 61.8 1.0 17.8 18.0 138.0 7-8 13.9 859.0 1,53L.3
Sept 62514 1,072.6 59.9 10.6 1%.8 58.5 13.7 20.2 29.6 131. 15.% 15.3 62.7 1,k52.2
Oct. 570.7 1,06k4.3 114.3 78.5 29.0 63.4 20.9 23.3 43.6 134.8 13.9 15.8 90k .4 1,488.7
Nov skh .3 1,063.0 156.9 122.4 32.9 58.4 17.1 25.1 56.2 139.5 16.0 1.8 901.9 1,530.8
Dec. 5843 | 1,065.4 | 204.5 166.6 38.7 62.1 1.3 29.4 63.1 145.1 18.0 16.2 965.1 | 1,50h.4
Avg. 805.4 | 1,106.5 | 154.5 122.8 20.3 62.4 7.5 25.2 41.0 149.6 13.9 14.8 1,159.6 | 1,640.2
Max. [41,129.1 [ 2,302.8 4 280.0 [¢ 3u6.6 38.7 | 156.3 20.9 85.5 £3.1 327.5 18.0 22.0 1,574.2 |
Min. |¢ 539.8 3.3 [ 21.0 2 1.7 1.7 A [ 15.0 11.0 6.2 6.2 859.0 ‘
~
On the Mexican Side
] . ) - " Total in
Boquilla Centenario and- San Miguel Don Martin * El Azucar @ Culebron Palito Blanco Mexican R .
Yootn | 1COMIEHY 21160} (Capacity 19.9) (Capacity 1,123.0) | (Capacity 871.5) (Capacity 665} | (Capacity 178.4) [5:::;;“, if;;'ﬂ',‘
Normal Normal Normsl Eotimated L6 | Aversge " Average Estimated|
1946 1914-1546 1946 1934-1946 1946 1930-1946 1946 Normal 19 1539-1946| 1946 1542-1946 1946 Normal
Jan. [(1,511.8( 1,547.9 10.9 2.4 499.2 Loz 272.6 309 6h.2 59.0 8.9 31.5 2,L07.6 | 2,362.2
Feb. [1,461.6( 1,517.% 10.2 2.1 481.5 389.1 2401 271 61.8 53.2 50.3 29.5 2,305.5 | 2,272.3
Mar. [1,373.9| 1,468.9 5.1 9.3 439.3 367.6 210.0 210 37.9 0.5 .3 22.8 2,107.5 | 2,119.1
Apr. |1,298.0| 1,408.2 5.3 7.8 439.3 354.6 238.2 162 26.0 34.0 25.4 12.4 2,032.2 | 1,979.0
Mey  (1,188.4| 1,345.0 12.5 9.k 438.4 343.6 320.2 99 45.8 ha | 27.8 10.9 2,043.1 7 1,849.0
June [1,112.3| 1,25h.3 1.9 8.3 457.9 303.1 333.2 210 83.5 55.8 | 5616 18.7 2,055.4 | 1,890.2
July |1,067.0| 1,295.h4 8.5 7.9 489.8 339.4 310.5 248 56.3 9.7 69.4 20.4 2,001.5 | 1,960.8
Aug. |1,046.2| 1,k64.9 10.9 8.7 1482 ) 336.9 292.7 309 32.2 18.8 52.1 18.8 1,916.5 | 2,187.1
Sept. |1,239.5 \1,626.7 13.7 11.4 8.7 398.0 401.3 350 91.9 58.8 | 53.L 22.9 2,218.5 | 2,467.8
oct. [1,305.3| ‘1,621.2 15.1 12.6 57%.0 kas.g 596.7 3h7 77.9 €9.7 |104.3 ¥7.3 2,673.3 | 2,521.7
Nov. [1,248.5| 1,583. 11.3 11.1 606.2 138.6 604.0 334 68.9 60.1 |10k, k5.0 2,643.5 | 2,476.7
Dec. |1,206.L| 1,567.7 12.9 11.7 62k 7 1.5 606 .4 334 70.3 60.9 [103.0 b7.0 2,623.7 | 2,462.8
Avg. |1,255.7] 1,475.1 10.7 10.2 501.0 381.6 368.8 265 597 52.6 | 61.% 27.8 2,257.4 | 2,212.%
Max. [1,511.8| 2,224.5 15.1 20.6 6247 | 1,163.% 606.4 91.9 108.2 [10k.6 10L.6 2,673.3
Min. |1,046.2 37-6 5.1 0.6 438.4 0.7 210.0 26.0 13.1 | 25.4 0.6 1,916.5
# Some monthe missing ¢ Dally extreme ¥ There has been some revision of the atorage figures for years prior to 1946. These revised figures

have been used in making the normals and extremes
meters; spillvay completed

shown for the period 1939-1946.

6 Includes Villa Cardenes * Capecity at elevation 76.30
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SOURCES OF RIVER FLOW

A distinction must be mede clear between the figures in the teble at the lower or left side of this page
showing average annual unused run-off, and the grephical part of the page, showing average annual unused stresm
flow. As. an 1llustration of this distinction, consider these two different values at Langtry. Both values sare
expressed es average snnual smounts tributary to the station. The amount shown graphically above or to the right
of the pege 1s the water which actually flowed past.this station. On the other hand, the amount shown by figures
below, or to the. left of the pege, ie the water which actually flowed past this station, and from which a certain
amount of water is subtracted, and to which certain other amounts of water are added. In the came of Langtry,
these subtractive and additlve smounts of water are {a) Subtractive - the water which ran off the watershed into
Boquilla Reservolr in years prior to 1924, =nd waes drawn from the reservolr during the period 1924-1946. (b) Sub-
tractive - the water impounded prior to 1924 and withdrawn from Caballo =nd Elephant Butte reservoirs during the
period 1924-1946. (o) Additive,- the water impounded since 1924 in E1 Vado and several small reservoirs on the
Upper Rio Grande in New Maxico and Colorado, end which remained therein at the end of 1946. This edditive carry-
over storage in El Vado and the smell reservoirs on the Rio Grande sbove San Marcial averaged 1,400 acre feet per
year. TIn Ceballo and Elephant Butte reservoirs, the astorage losa averaged 2k ,580 acre feet per year subtractive.
The carry-over storege 1in Boquilla Reservoir averaged ho 420 acre feet per year subtractive. Other carry-over
storesge figures are:  Alamogorde, Avalon, McMillan, and Red Bluff on the Pecos River, 3,050 acre feet per year

. edditive. Centenaric and San Miguel on the Rio San Rodrigo, 560 acre fest per year additive. Don Martin on the
Rio Salado, 27,160 acre feet per year additive. El Azucar on the Rio San Juan, 26,370 acre feet per year additive.

Average Annual
Un:sed Rgn-O'f
Per Sa. Mi ) Unused Stream Flow in Millions of Acre Feet Per Year
1900-1913 |192L-1946 ' - v W = v o =4 © 0
T
16.8 * 39.8 * | BAN MARCIAL—1954 1941
Unmeasured
29.7 * 19.8 * EL PASO ——19%0
Unmeasured [ -
* 19.6 * 7.4 % | FORT QUITMAN—193h4 19k2
Unmeasured |
16.4 * 6.5 * | UPPER PRESIDIO-'34 g0 19k2 o om
51.0 k3.3 RIO CONCEOS NS % =8 |
T 1 E ESS
Unmeasured . i BB wn
[ ToWER PRESIDIO —1940 — Ly 19k2 E §° =]
ALAMITO CREEK | [T -0
|\ $ Fowl
20.7 21.6 TERLINGUA CREEK E Rgy~im
._] \ \—v—/w 5
Unmeasured | \\ ¥ -] g ;
JOBNSON RANCH —1930 o i 8 R X
Unmeasured [ | i 5 e ® 2
28.2% | 21.7% | DANGTRT— 1930 —e | o 15k 588
12.4 10.3 PECOS RIVER \;‘ % & oy
. I \ F o 5
115,000 | 10k,200 GOODENOUGH SPG. L ¢ © § %
s |
106.1 102.5 DEVILS RIVER N\ ) B g
1 [SRR-D
-55.7 67.6 Urmeasured e\ \
28.0 * 23.2 DEL RIO 15k & H 0 1932
SAN FELIPE CREEK > ‘ \
) =
<A 8
PINTO CREEK 1 8
Ve
12.6 72.k  |{ RIO SAW DIEGO = A
I AL
RIO SAN RODRIGO Al &
b3 Vo=
on o
Unmeasured = E
30.4 % 24.6 * | EAGLE PASS 1954 —e— 8 1 - —o0 1932
RIO ESCONDIDO | | T
32.7 32.4 = !
Unmeasured \ !
30.5 * 24.9 * LAREDO ———— 1934 —e 061932
27.2 19.4 RIO SATADO A\ b
Unmeasured \ '\
ZAPATA ——— — 1934 - — o 1932
65.1 58.4 RIO ALAMO \7 \ \\
N\ Unmeasured l | \
31.1 * 25.2 % | RoMA 1934 —e — — 1932
AN AN
4306 % 29.2 * | RIO GRANDE CITY ————1937—e > ‘ o 1932
. FROM SAN JUAN \ /7
7 7’
DIVERSIONS / /
OVERLFOW & 10SS | /
MATAMOROS —— 1943 —g— L 1941
DIVERSIONS
. OVERFLOW & 10SS ‘ /
| | IOWER EROWNSVILLE : N
N i) [+ -~ o 0 S
Unused Stream Flow in Millions of Acre Feet Per Year
* TUnused run-off at and above gaging station. Y Estimated # San Juan plus wmeazsured. Prior to March 1943,

the San Juen flowed into the Rio Grande and afterwards it was mostly retained in Azucar Reservoir.
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DIVERSIONS FROM THE RIO GRANDE
INTO THE AMERICAN CANAL AT EL PASO, TEXAS

DESCRIPTION: This gaging station is an open channel rating station in & concrete lined canal with water-stage
recorder located 396 feet below the heed gates at the American Dam neer El Paso, Texas. The center of the
American Dam is about .03 mile upstream from the point where the Western Land Boundary Joins the River Bound-
ary between the United States and Mexico. Measurements are made at the downstreem end of the first covered
sectlion of thls cangl. Zero of the gage is 3,712.09. fest sbove meen sea level, U. S. C. & G. S. datum.

RECORDS: Based upon 48 meter measurements during the yeer and a stable rating curve. 1946 records excellent.
Records availsble: June 2,,1938. to December 31, 1946. For a statement of all records of discharge at thie
station including those authenticated by this Commission, see last pages of this dbulletin.

REMARKS: This cenal diverts .water from the Rio Grande at the American Dem nesr El Paso, Texas, 2.1 river miles
above the Internationsl Dem near Judrez, Chihuahua. This canal was constructed by the United States Section
in connection with the American Dam. Operation begsn June 2, 1938. Water from this cansl discherges into the
Franklin Canal from which some is frequently retirned to the Rio Grende at spillways 2.2, 2.7, and 3.6 river
miles below the American Dam. At times, two smell diversions are mede from this canal. Ses lower part of
following pege for detalls concerning these two diversions. For bacterial content of this water see index in
Weter Bulletin No. 14 and later bulletins.

COMPARATIVE FLOWS FROM RECORDS: Average Flow in Second Feet
Momentary Peak: Mex. & 1,840, Mar. 27, 19L%. Min. #% gometimes dry.
Daily: Max. & 1,510, Aug. 13, 1945. Min. *% gometimes dry.
Monthly: Max. & 1,210, Aug. 1943, Min. ** gometimes dry.
Yearly:  Max. 748, 1943, Min. 491, 1940,
Two Successive Years: Max. 728, 1943194k . Min. 508, 1940-19k1.
Three Successive Years: ' Max. 12, 1943-1945. Min. . 528, 1939-1941.
Four Successive Years: Mex. 695, 1942-1945. Min. 557, 1939-19k2.
Five Successive Years: Mex. 670, 1942-1946. Min. 595, 1939-1943.
Eight Successive Years: MBX. v e e e e e e e 617, 1939-1946.
Mean Daily Discharge in Second Feet 1946 —— Annual and Period Summary
Day| Jan. Feb. | March | April May ‘ June ‘ July Aug. Sept. Oct. Nov. Dec. }
1% 1.0 0 285 | 1,220 856 769 1,280 1,180 1,050 306 216 195
z(* .8 o 223 | 1,170 818 756 1,050 1,200 | 1,010 351 214 193
3(* 5 o] 193 | 1,230 810 828 960 1,230 957 332 211 183
4" .5 0 175 | 1,050 122 892 930 |- 1,070 920 327 208 187
5 .5 o 167 830 897 827 1,230 1,220 859 535 216 184
6 5 0 162 |~ 776 | 1,030 882 1,240 1,310 866 665 219 182
7|2 5 0 161 853 880 803 1,100 1,370 838 658 218 183
8 o 0 146 909 658 77 1,120 1,370 798 49 220 188
9 0 0 1hh 899 576 712 1,120 1,210 776 707 22) 187
10 0 0 bk | 1,000 535 792 1,060 1,160 927 572 219 202
11 0 0 139 935 605 g0’ 976 1,340 933 186 213 215
12 o- [¢] 511 821 633 821 863 - 1,320 1,010 L7k 224 210
13 | o 0 431 800 31 798 916 1,160 979 o7 300 197
14 o} 88.1 L60 891 629 762 981 1,020 645 370 42 181
15 0| 145 485 879 627 761 925 998 643 375 362 18l
16 0| 145 654 ‘962 848 767 945 877 568 343 317 179
17 0 13 608 930 905 865 843 865 459 307 321 170
18 0| 1k2 8u8 965 k2 1,090 T4 9kg 387 289 321 173
19 0| 310 781 818 875 . 952 731 8711 348 283 361 207
20 ol 518 770 817 959 828 909 929 329 28k * 275 Lol
21 0| k89 822 878 846 810 1,130 856 311 275 * 272 450
22 0| ko1l 853 | 1,030 780 790 1,290 8717 270 - 272 ¢ 87.3 381
23 0| 366 819 879 802 787 1,120 932 258 264 103 335
24 0 | b5l 1,100 792 799 879 871 993 | 253 256 228 272
25 0| 656 1,160 866 965 910 805 | 1,060 237 243 ¥ 217 217
26 0| 612 1,060 887 1,010 818 775 1,220 221 236 |» 226 210
27 0| 563 976 778 | 1,000 784 733 1,190 207 228 |t 218 200
28 0-| 498 952 765 968 717 T22 1,160 195 229 * 211 178
29 0 1,020 770 900 . 679 1,180 1,010 197 223 206 163
30 0 1,190 919 790 | 1,020 1,130 1,040 205 220 204 156
81 0 979 823 1,130 1,050 221 156
Sum 5,527 27,319 24,766 34,037 11,1487 6,719
k.3 18,118 25,219 . 30,839 17,656 . 7,2713.3 :
Current Year 1946 Period 1938-1946 #
Extreme Gage Extreme Second Feet Average Total Acre Feet '
Month Feet High Low’ Second -
High Low | Day Day Feet | Acre Feet. | Average Maximum Minimum
Jan., 1.t 1.0 |+8 0 1 8.5 2,302 8,110 8.5
Feb. 8.2h 25 697 $1 o] 197 11,000 | 13,032 19,500 5,170
Mar. 11.34 5.28 24 | 1,670 9 130 59k 36,500 39,34k 50,100 2k, 450
Apr. 10.60 8.20 1| 1,k0 29 732 911 54,200 58,600 70,900 4s,800
May 9.70 724 6 | 1,140 10 LB6 814 50,000 52,338 69,000 39,700
June 10.14 8.13 30 | 1,240 29 666 826 k9,100 55,078 65,700 49,100
July 10.51 8.16 | 22 | 1,380 27 669 995 | 61,200 60,367 70,700 42,600
Aug 10.70 8.65 6| 1,k20 | 21| 828 |1,100 | 67,500 62,74k 74,600 14,000
Sept. 9.81 5.27 12 | 1,1%0 29 182 589 35,000 46,622 63,100 35,000
oct. | 9.ko 5.41 5 986 1 193 371 | 22,800 26,089 39,000 13,100
Nov. 7.33 1h L8 22 |* 3.0 | 242 | 1k,k00 14,421 21,000 5,630
Dec. 7.28 5.25 21 k9o 31 14k 217 13,300 1k,930 | 25,500 . 8,k
Yearly| 11.3h 1,670 0 573 |415,008.5 | uks5,867 541,610 356,622° .
® Beginning June 1938 t Estimated ¢ And other days * Partly estimated # The averege, meximm and

and minimm discharges for January through Mey are for the period 1939-1946. *% Except for seepage of less
than 2.0 sec. ft. :
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WATER BULLETIN NUMBER |é— INTERNATIONAL BOUNDARY AND WATER COMMISSION

51

DIVERSIONS FROM THE RIO GRANDE INTO THE ACEQUIA MADRE

Near Juarez, Chihuahua

Water-stage recorder end bridge for meter meesurements located asbout 260 feet below the canal in-

take at the Intermationsl Dam at Jufrez,Chihuahue which is 2.1 river miles below the American Dem at El Paso.
Prior to July 29, 194l the mtation was located 1 mile below the canal intake.
RECORDS: Based upon 123 meter messuremsnts during the year, 94 by the Mexican end 29 by the United States Sec-

tion of this Commission.

REMARKS: In 1946,
the canal where the diversion duty was

Computations by shifting channel methods.
1938-1946. For a statement of all records of discharge at this station, including those authenticated by this
Commission, see last pages of this bulletin.

2.92 acre feet per acre.

1946 records good.

Records available:

55,554 acre feet were distributed to 19,010 acres of land irrigated in the first unit under
The remainder of the water from this canal

was used, together with drainage water (which entered the canal at the lower end of the first unit), to irri-
gate lands further down the canal.

COMPARATIVE FLOWS FROM RECORDS:

Momentary Peak: Max.

480 second.feet on July 21, 194k with a gege height of

# Verious deys of the month

* Partly estimated

¢

Period 1939-1946 )

6.00 feet. Min. dry through January, February, October, November and December of eich year.
Average Flow 1in BSecond Feet
Daily: Max. 339, May 10, 1942. Min.Dry 5 months of each year.
Monthly: Max . 283, May 1938. Min.Dry 5 months of each year.
Yearly: " Max. 116, 1942, Min. 76.3 19L1.
Two  Successive Years: Max. 100, 1942-1943. Min. 78.h 1940-1941.
Three Successive Years: Max. 95.3 1942194k, Min. 80.2 1939-1941.
Four Succeasive Years: Max. 92.5 19k2-1945. Min. 80.9 1938-1941.
Five Successive Years: Max. 90.7 1942-1946. Min. 87.9 1938-1942.
Nine Successive YEaTS: . « v « v v o & o o v 0 4 e 04 e e s 86.3, 1938-1946.
Mean Daily Discharge in Second Feet 194 —— Annual and Period Summgryv :
[Day Jan. I Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 9} 0 11.3 93.9 155 176 157 17 .. 158 78.8 0 0
2 0 ¢} 24.7 | 109 202 168 155 160 165 ¢} 0 0
] 0 0 21.5 | 108 205 174 161 - 163 158 o] 0 - 0
4 [ [} 22.6 | 106 201 167 155 172 151 0 0 0
5 L 0 0 22.6 | 109 218 159 151 158 157 [¢} 0 [
6 0 0 7 2k.0 | 109 203 163 155 162 - 162 - 0 0 ¢}
7 [} 0 2k.0 | 107 20k 155 154 165 158 0 0 0
8 0 0 24.0 | 109 226 163 158 164 16k 0 0 0
9 0 0 24.0 | 116 222 165 162 159 166 0 0 ¢}
10 o 0 2hh | 113 223 167 158 1 154 161 0 0 0
11 0 0 7 2L.7 | 109 2k 156 155 158 160 0 0 0.
12 0 0 30.0 | 108 227 159 159 150 160 0 0 0
13 0 ) 29.0 | 104 223 160 162 148 160 o 0 0
14 0 0 26.5 | 109 219 161 167 149 17k [} 0 [
15 [¢] [¢} 30.4 99.9 223 166 163 152 166 ¢} ¢} 0
16 0 0 35.3 | 108 230 163 162 148 157 0 0 [
17 0 0 30.4 | 112 227 162 162 150 1k6 o] 0 o -
18 0 0 27.9 | 111 222 161 158 152 1k9 0 0 o
19 0 0 30.0 | 105 22l 160 158 151 16k 0 0 0
20 0 0 29.3 | 113 240 165 165 157  |[* 169 0 0 0
21 0 0 27.9 | 119 233 174 167 148 157 0 - 0 3}
22 J o] 27.5 | 117 228 161 164 © 158 165 -0 0 0
23 5} 0 28.3 | 115 232 168 16l 160 167 o o o
24 0 0 34.3 | 119 225 162 159 159 167 0 0 0
26 0 3} 39.9 | 133 216 155 150 161 ¢ 161 0 0 o}
26 0 0 33.2 | 126 21k 154 1h7 152 166 0 0 0
27 o 0 26.1 | 122 215 151 145 160 168 0 0 o}
28 0 0 30.0 | 121 220 152 150 160 177 0 0 0
29 [ 29.3 | 123 220 161, 158 161 176 [ 0 ¢}
30 0 33.2 | 120 196 159 153 156 168 ¢} 0 0
31 0 L 28.3 180 137 | 154 o] o
Sum 3,373 14,867 4,848 78.8 3}
0 854 .6 6,71k 4,871 ° 4,871 0
3 . - Current Year 1946 Period 1938-1946
1938-46 Extreme Second Feet Average ) Acre Feet
Month Rainfall | High | Second | 11
© | Average Rainfa igl - Low secon . P
Inches Day Day Feet | Acre Feet A b A A
' o] 0 0 0 (o]
o 0 0 o 0
2k 81.6 1 0 27.6 1,700 2,454 5,540 1,000
25 136 1 39.6 112 6,690 7,636 11,720 ° 6,00
8 270 1| 118 217 13,320 13,729 17,380 11,200
21 232 28 | 147 162 9,650 11,010 15,700 9,650
30 178 31 | 128 157 9,660 10,318 15,170 7,910
" 216 21 | 35.7 | 156 9,620 9,196 12,380 5,200
1k 259 17 | 13k 163 9,670 8,056 12,380 2,240
1 178 # ¢} 2.5 156 122 328 0
0 0 0 0 0
) o 0 o 0 0
T HECEEE 0 83.5 | 60,466 62,521 83,930 55,320
Acreage Irrigated on First Unit Only 19,010 [ 16,574 |4 19,010 $ 13,967
Mean Acre Feet per Acre on First Unit Only . 2.92 H 3.21 |4 3.90 H 2.80
Average Rainfall in Inches (Entire Valley Floor, above Island) 7.90 8.68 16.70 5.85
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DIVERSIONS FROM THE RIO GRANDE IN THE EL PASO VALLEY OF TEXAS

RECORDS: July 1, 1938 to December 31, 1946. For a statement of all records of diversions in this valley, in-
cluding those anthenticaeted by this Commission, see last pages of this bulletin.

REMARKS: The diversions of water listed below were made for nse on lands in the El Paso Valley of Texas, lying
between the American Dam and Fort Quitmen gaging statlons. The diversions were measured for 71,905 acres, or
98.6% of the total erea. Of this area 55,988 mcres lie in El Paso County end the remainder within the Huds-
peth County Conservation and Reclemation District Number One. These water-measurement and acreage records
were furnished by the El Paso office of the United States Bureesu of Reclsmstion. For 1,015 acres, (or 1.4%
of the totel area) lying below the Hudspeth District and eabove the Fort Quitmsn gaging station, the diver-
slons were estimated. From two diversions (the Frenklin Canal below the Ieon Street Wasteway and the River-
side Canal), there has been deducted the water spllled back to the river at 3 points, viz.: 9.0, 19.0, &and
26.1 river miles below the American Dam at El Paso, Texas. There is considerable re-use in this aree of
drainage and waste water from within the area. Final drainage water returns to the Rio Grande.

Mean Daily Discharge in Second Feet 1946 — Annual and Period Summary
DayJ Jan. J Feb. |<March ‘ April ‘ May June July T Aug. Sept. Oct. Nov. Dec.
1 0 0 470 | 1,180 888 857 1,120 ( 1,180 905 326 22k | 158
2 [¢] [¢] 340 1,160 830 820 1,170 1,150 1,070 342 160 162
3 0 o] 302 1,230 892 8hhy 951 1,250 939 340 240 136
4 [¢] o] 260 1,100 763 ohy 848 1,120 990 339 241 128
5 o 0 176 874 793 849 1,150 1,130 1,000 355 293 | 183
6 0 [¢] 129 805 901 " o921 1,200 1,190 972 332 307 156
7 0 [¢] 126 835 878 . 832 1,1%0 1,2h0 965 279 328 36.5
8 0 0 114 905 707 763 1,020 1,330 916 32Y 316 68.9
9 ¢} 0 104 920 635 689 1,090 1,210 863 411 313 | 133
10 0 0 97.2| 1,050 565 792 1,040 1,160 867 343 308 101
11 o} [ 86.1| 1,000 5kt 871 1,050 1,260 951 287 331 T 31.4
12 0 25.3 | 310 899 537 809 1,010 1,310 990 333 265 23.3
13 0 65.8 569 8hko 671 756 951 1,220 819 ko2 268 19.2
14 0 68.9 512 87k 686 707 1,020 1,110 €50 37k 355 2h .3
15 %) 53.7 | 526 939 639 707 980 1,030 612° 365 L2 by,
16 0 80.0 | 658 953 684 663 986 959 601 321 299 b5
17 0 95.2 | 687 933 859 739 85 813 599 310 298 35.5
18 0 135 751 933 922 99k 5k 8712 455 260 298 86.1
19 o} 298. 832 985 833 862 771 971 393 321 319 162
20 0 567 822 826 875 870 800 954 ] 349 277 268 200
21 0 577 795 968 854 Bk 705 820 214 293 255 357
22 0 L3g 861 1,030 766 872 843 8719 159 300 242 378
23 0 356 730 1,030 785 782 1,010 905 245 300 225 31k
24 o] 327 853 832 827 902 905 972 313 264 207 136
25 0 610 978 817 82k 96k 801 1,020 283 242 166 314
26 0 646 978 998 871 873 770 1,180 - 281 268 159 106
27 [¢] 567 96L 798 886 727 750 1,180 203 314 - 139 124
28 o 627 849 716 995 723 706 1,040 186 318 223 93.2
20 0 1,080 T 930 627 803 1,020 253 260 147 81.0
30 0 1,170 924 873 762 1,170 950 282 22l 165 54.7
31 0 1,160 918 1,070 1,000 222 36.5
Sum 5,537.9 28,110 2),362 33,h25 9,646 3,6k2.1
0 18,289.3 24,634 29,429 18,325 7,801
Current Year 1946 Period  1938-1946 **
1938-46
Month 'y Extreme Second Feet & | Average Total Acre Feet .
on
i . i Second . .
AveralieChlz:mfall Day High Day Low Feet | Acve Feet Average Maximum Minimum
Jan. .50 17 o] 0 0 0 323 91k )
Feb. .32 T 26 646 $1 o 198 11,000 10,799 15,010 3,720
Mar. .36 .15 | 30 1,170 11 86.1 590 36,300 36,366 46,340 21,600
Apr. .26 A8 ) 3 1,230 28 | 716 937 55,800 56,554 69,050 49,400
May A5 '.93 | 28 995 12 | 537 795 | 48,900 51,108 67,100 11,700
June .92 .26 | 18 99k 29 (627 812 48,300 54,684 68,580 48,300 )
July 1.h2 1.35 [ 1,200 21 | 705 9h9 58,100 58,131 63,600 4k, 200
Aug. 1.43 Th ) B8] 1,330 17 | 813 1,080 | 66,300 59,54k 75,640 148,020
Sept. 1.k2 1.7% | 2| 1,070 22 | 159 611 | 36,300 40,511 49,090 22,500
Oct.. 1.20 .70 9 h11 31 | 222 311 19,100 19,182 25,700 8,480
Nov. A .20 | 15 bh2 27 | 139 260 15,500 14,712 17,800 9,960
Dec. .67 1.17 | 22 378 13 19.2 117 7,220 11,120 13,640 7,220
Yearly] 9.36 | B8.59 1330 | | o 557 | 403,120 | M13,03% | 500,690 | 355,883
Irrigated Acreage 72,920 69,270 72,920 61,751
Mean Acre Feet per Acre 5.53 6.02 |# 7-12 # 5.2
‘Average Rainfall in Inches 8.49 9.%6 17.96 6.29

% And other days © Mean daily # Period 1939-194%6 *¥ January through June for the period 1939-1946,
and July through December for the period 1938-1946. ¢ Valley floor El Paso to Fort Quitmen

DIVERSIONS FROM THE RIO GRANDE BETWEEN
AMERICAN DAM AND INTERNATIONAL DAM Near El Paso, Texas
Two smell diversions or the American side and none on the Mexican side were made in this section In 1946,
elther directly from the Rlo Grande, or from the American Canal. From information furnished by the American
Smelting and Refining Company and the Globe Mills, Inc., and from frequent inspection, it is estimated that the
Smelter diversion averaged 1 second-foot and the Globe Mill averaged .5.second-foot. Thus e total of 1,086 acre
feet were diverted in 1946.

v
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DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL EXTENSION BELOW THE POWER PLANT

Near Eagle Pass, Texas,

* DESCRIPTION: The Maverick Canal diverts water for power and irrigation from the Rio Grande into Texas at a
point 17.4 river miles below the international bridge between Del Rio, Texas and Villa Acufia, Coshuila end
711.0 river miles below the American Dam &t El Paso, Texas. The tall water from the hydro-electric plant
(capacity 9,000 kv.-a.) returns to the river about 32.2 miles below the point of diversion. The Maverick
Canal Extension begins at the hydro-electric plant about 9 miles northward from Eegle Pass, Texas. The water-
stage recorder is locdted on & wooden pile dbridge about 1 mile below the power plent. Meter measurements are
from the bridge.

RECORDS: Irrigation from this canael extension first begen in June 1938. Records of canal discharge began
April 1, 1939 and extend to December 31, 1946. For a statement of all discharge records of this canal, in-
cluding those aiithenticated by this Commission, see last pages of this bulletin.

REMARKS: From this cansl extension Iin 1946, there were 11,969 acres of land irrigated, northward and southward
from Eegle Pass, as ‘indiceted in the table below. Under the Maverick Cansl above the power plant, the Maver-
ick County Water Control and Improvement District reported that in 1946 the cultivated mrea was 5,126 acres,
all of which were irrigeted. Some weste water from this canal extension reaches the river below the Esgle
Pass gaging station:

COMPARATIVE FLOW FROM RECORDS: Average Flow in Secofld Feet
Momentary Peak: Max . 297, Nov. &, 194k, Min. sometimes dry.
Deily: Mex. 255, Nov. 194k, Min. sometimes dry.

Monthly: . Max. 19%, Nov: 1945. Min. ¢ 18.7 Mar. 1939.

Yeerly: Max. 151, 1943. Min. 62.1 1939.

Two  Successive Years: Mex. 150, 1943-194k . - Min. 68.5 1939-19%0.

Three Successive Years: Max . 149, 1942-194k . Min. * 77.8 1939-19h1.

Four BSuccessive Years: Mex. 148, 19h2-1945. Min. 95.2. 1939-1942.

Five Successive Years: Mex. 148, 1942-1946. Min. 106, 1939-1943.

Elght Successive YORIE: .« « + « v v+ 4 v 4 4 e e e e e e 122, 1939-19k6.

Mean Daily Discharge in Second Feet 1946 — Annual and Period Summary \
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 186 151 156 T171 122 5k .4 91.k (2 175 132 119 161 177
2| 186 169 154 13k 118 57.7 - 107 135 128 1k2 163 171
3| 183 200 208 139 109 . 784 116 187 132 16k - 168 159
4| 199 172 167 134 110 95.9 121 181 132 174 168 16k
5| 188 172 150 128 118 10k 1 173 135 181 169 171
6| 217 | 179 162 131 78.9 120 1hy 173 143 185 172 |* 171
T 193 176 151 177 53.8 137 146 182 1o 178 171 |* 171
8| 195 169 157 157 55 .4 136 1k 184 1k5 152 170 | * 171
9| 191 |- 173 154 152 5.8 129 2 7 179 1hly 123 165 | * 171
10| 180 201 215 148 50.1 122 140 173 1ho 121 - 168 [t 171
11| 160 175 166 1h5 48.0 117 14 181 145 134 166 | * 171
12 | 162 164 169 143 51.k% 120 140 166 1ho 129 171 | % 170
131 196 159 182 143 50.5 120° 136 . 166 148 136 172 & 170

14 167 162 171 186 51.6 107 156 172 - 149 139 176 |t 170

15 152 17k 160 146 52.3 129 143 171 154 1hl 176 |* 170

16| kb 167 k5. 137 52.2 | 7 169 135 168 152 | 145 179 |® 170

17 127 206 216 125 52.4 150 1h2 17k 1kt 146 182 |r 170

18| 127 182 178 116 56.0 136 151 175 %8 1hk 181 |* 170

19| 137 173 162 11k 58.5 128 1h7 166 133 145 170 |¥ 170

20 158 175 149 129 85.0 119 145 166 135 148 161 170
21| 1o 160 1h5 165 98.1 62.9 173 171 1k6 145 166 170
22| 135 155 137 115 106 6%.3 173 163 151 157 166 182
23| 132 160 134 68.6 109 66.6 15k 167 147 164 165 179
24 | - 139 214 159 39.4% | 109 63.7 ¢ 175 160 143 157 178 180
25| 142 168 176 43.1 97.1 60.0 ¥ 175 145 129 162 171 176
26 | 138 164 160 3.0 57.2 65.5 (¥ 175 161 132 163 169 176
27| 158 160 153 123 58.0 78.2 (¥ 175 160 132 181 167 175
28 | 138 156 129 133 57.4 85.8 |& 175 151 1k7 165 176 168
29| 139 122 125 56.3 92.9 | 175 129 150 151 166 182
30| 137 131 .| 123 55.0 9k.0 |2 175 128 130 161 - 163 -| 176
31| 137 192 55.3 v o175 127 164 159
Sum| 1,836 3,863.1 3,062.3 5,109 4,719 * 5,321
4,983 5,010 2,286.3 4,622.4 4,238 5,096
Current Year 1946 Period  1939-1946
192h-46
Month Extreme Second Feet | Average Total Acre Feet
on '
: : Second -

‘ Averalied‘li:mfall Day High Day Low Feet | Acre Feet Average Maximum Minimum
Jan. .92 1. 6 | 256 17 7.9 | 161 9,880 7,618 |* 10,600 v 2,1h0
Feb. .72 2h |17 7 abh 21 83.0 | 173 9,590 6,611 10,600 T 2,120
Mar . - .88 .36 | 10 262 28 59.4% | 162 9,940 7,180 9,940 1,150
Apr. 1.63 3.8% | 1k 241 23 28.3 | 129 7,660 6,898 10,300 3,420
May 3.35 5.10 2 123 16 h1.8 73.8 b,530 5,852 3,690 2,840
June 2.31 3.78 | 20 199 1 4.1 | 102 6,070 6,398 9,520 3,750
July 1.75 .38 | 21 184 1 86.0 | 1ko 9,170 7,495 9,550 4,510
Aug. 1.71 1.00 4 211 2l 79.9 | 165 10,100 7,154 10,100 3,480
Sept,. 2.86 1.86 |15 160 8 .6 | 1kl 8,410 6,829 8,580 L, 600
Oct. 1.69 1.73 6 194 8 77.0 | 152 9,360 8,089- 9,730 5,130
Nov. 75 30 |¥17 209 1 73.5 | 170 10,100 8,845 11,500 4,170

‘| Dec. 1.18 .70 5 206 31 105 *172 * 10,600 9,005 11,700 4,280
Yearly| 19.75 20.69 | - 262 28.3 | 146 105,410 88,074 109,350 4L, 950

Irrigated Acresge 11,969 10, by 11,980 6,439

Mean Acre Feet per Acre

Average Reinfall in Inches 20.69 4 19.75 |4 =29.27 11.80

® "Eetimated * Partly estimated ¢ Period 1924-1946 % And other days
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DIVERSIONS FROM THE RIO GRANDE
ON THE UNITED STATES SIDE BELOW RIO GRANDE CITY STATION

Diversions from the Rio Grande for irrigation are made here almost entirely by pumping. 90% of the water
diverted was measured at the diversion point. The remainder was estimated. A very small part of the measure-
ments were made by plant efficlency and power input; otherwige, measurements were by Venturi Meters, open chan-
nel rating stations, and Deflection Meters developed by this Commission. There is some re-use within the area,
of drainage water from the area. Drainage water from this area does not return to the Rio Grande. During the
year 98,479 acre feet of water were diverted and used on the new Willacy County Irrigation District, where
71,324 acres were cultivated, of which 70,600 acres were irrigated. The cultivated ares and water diverted to
Willacy County are all included in the tables below. During the year 4,981 acres were cultivated in Starr
County below Rio Grande City gaging stetion, of which 2,708 acres were irrigested from the Rio Grande. The cul-
tiveted areams shown here are all supplied with irrigetion facilities. More then one crop per year 1is often
growvn on some of the land. The areas actuaelly irrigated this year was 88.2% of the cultivated area. For chemi-
cal content of weter and other related data see index to Water Bulletin 14 end later bulletips.

COMPARATIVE FLOWS FROM RECORDS:
"Average TFlow in Second Feet

Deily ¢: Mex. 3,680, July 10, 1945. Min. 0.8 Dec. 25, 1938:

Monthly: Mex. 2,610, July 1946. Min. 25.2 June 1930.

YearTly: : . Max. 1,560, 1045. Min. 653, 1941,

Two  Successive Years: Max. 1,550, 19451946 Min. 681, 1930-1931.

 Three Succeseive Years: Mex. 1,470, 1944-1046. Min. 733, 1930-1932.

Four Successive Years: Max. ' 1,460, 1943-1946. Min. 729, 1930-1933.

Five Successive Yesrs: Max. 1,460, 1542-1946. Min. Thl, 1930-1934.

Ten Successive Years: Mex. 1,230, 1937-1946. Min. 321, 1929-1938.

Twenty-five Successive Years: . . . . . . . . . . . .. . . .. 1,010, 1922-1946.

Mean Daily Discharge in Second Feet 1946 — Annual and Period Summary

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

1 (1,590 ) 1,740 2,770 1,450 631 2,510 2,470 2,130 16.9 | 1,2k0 | 1,260

2 (1,550 35k 1,450 2,750 1,220 398 2,640 ‘2,440 2,950 242 1,160 | 2,240

3 (1,500 138 792 2,410 1,k10 365 2,820 2,290 2,770 289 572 | 2,350

4 |1,270 335 2,020 2,250 | 1,kk0 680 2,160 2,050 2,710 291 1,560 | 2,250

5 |1,0%0 32k | 2,140 | 2,140 | 1,240 721 2,360 2,920 2,600 286 1,690 | 2,080

6| 838 371 2,220 1,630 1,840 652 1,920 | 2,840 2,550 26.0 | 1,640 | 2,000

7 (1,590 45l 2,430 1,h90 2,040 779 1,430 2,730 2,260 565 1,8% | 1,510

81,790 405 2,290 2,350 1,790 3hg 2,820 2,490 1,690 642 1,850 | 1,070

91,840 309 2,080 2,h60 2,280 193 2,560 2,200 2,260 651 1,510 | 2,180
10 |1,750 97.8| 1,640 2,150 2,300 634 2,860 1,660 2,460 517 810 | 2,200
11 |1,670 633 2,210 1,990 1,960 537 3,050 629 2,190 486 2,000 | 1,930
12| 850 645 2,530 1,700 1,610 626 2,970 2,330 1,830 329 2,210 | 1,770
13 7.3| 976 2,560 822 2,560 624 2,570 2,230 2,270 222 2,230 | 1,630
14 3.9 k69 2,260 1,550 2,770 L8l 2,250 1,720 1,780 413 2,320 | 1,070
15 25.6| h29 2,350 2,660 2,860 609 3,110 1,770 1,120 69.9 | 2,210 | 1,020
16| 200 391 1,710 2,3h0 2,720 186 3,120 896 1,640 296 1,670 | 1,770
17| 223 126 1,700 2,310 2,600 Sh2 3,110 776 1,670 276 1,000 | 1,840
18| 230 | 98k 2,560 ,530 2,240 | 1,350 3,1%0 1,190 1,890 550 2,160 | 1,740
19| 500 |1,190 | 2,350 | 2,k00 | 2,010 | 1,150 3,200 2,560 1,590- 377 2,230 | 1,390
20| 24 1,450 2,020 2,050 2,670 939 2,970 2,220 1,1h0 75.7 | 2,270 | 1,200
21 250 |1,370 2,440 1,900 2,740 770 2,480 2,010 321 6Lo 2,170 781
22 %0.2| 1,400 2,180 2,550 2,760 Ly 3,110 1,550 L57 654 2,110 L46
28 152 956 988 2,480 2,970 1k 2,690 517 915 953 1,870 | 1,060
24 286 359 1,180 1,230 2, 920 | 1,430 2,540 795 3hg 586 1,360 BL8
25| 391 884 2,840 1,920 2,320 | 1,780 2,610 1,330 330 636 2,270 4o
26| 237 |1,290 2,830 2,080 1,720 | 1,9%0 2,510 2,420 166 571 2,330 | 1,480
27 106 |1,710 2,430 1,800 2,940 | 2,270 2,010 2,240 280 159 2,190 | 1,3k0
28 2k9 1,760 2,080 1,290 3,290 | 2,140 1,540 2,050 117 1,140 1,570 | 1,130
29 204 1,330 2,750 3,010 | 1,320 2,490 1,890 167 |1,390 2,280 961
30 277 809 2,230 1,74%0 9h2 2,680 2,210 250 |1,370 1,890 |- 1,hk20
31 213 1,470 8l 2,720 3,000 1,270 1,060
Sum 20,254 .8 62,962 25,604 60,423 15,989.5 45,266

21,137.0 61,629 68,264 80,950 : 44,852 54,202
192246 Current Year 1946 ’ Period 1922-1946

Month # Extreme Second Feet Average| 1 i Acre Feet

on

i i Second
AVEraIE‘ihliaslr;f:" Day High Day_ Low Feet | Acre Feet Normal Maximum Minimum

Jen. 1.62 3.29 9 1,840 14 3.9 682 41,900 37,532 71,000 7,700
Feb. .98 .78 28 1,760 10 97.8 723 40,200 61,124 13L,000 6,960
Mar. 1.2k 16 | 25 2,840 3| 792 1,990 | 122,000 87,473 |- 156,000 14,100
Apr. 1.30 1.99 1 2,770 | 13 | 822 2,100 125,000 73,829 125,000 29,300
May 3.4 2.67 | 28 3,290 | 31| Buk 2,200 | 135,000 67,24L 135,000 4,510
June 2.87 3. | 27 2,270 | 23 149 853 50,800 58,228 129,000 1,500
July 1.94 31 19 3,200 T 1,430 2,610 161,000 65,111 161,000 10,000
Aug. 1.98 1.33 | 31 3,000 | 23 517 1 950 120,000 76,014 132,000 19,100
Sept . 4,76 6.31 2 2,950 28 117 1,500 89,000 51,360 110,000 8,020
Oct. 2.20 3.34 | 29 1,390 1 16.9 516 31,700 55,844 102,000 21,400
Nov. 1.28 b5 26 2,330 3 512 1,810 108,000 57,117 128,000 11,500
Dec. 1.85 3k 3 2,350 25 4ho 1,460 89,800 43,20k 110,000 10,400
Yearly| 25.43 24,38 3,290 3.9 | 1,540 |1,114,%00 734,080 1,130,700 472,500
Average Acreage Cultilvated below Rlo Grande City' 600,735 381,951 600,735 216,300
Mean Acre Fest per Acre . 1.86 1.92 2.68 1.03
Average Rainfell in Inches 24.38 25.43 28.8% 16.68

**  Tower Rio Grande Va_'l.ley area on the United States side, Rlo Grande City to the Gulf
# Meen daily ¢ Perlod 1938-1946
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DIVERSIONS FROM THE RIO GRANDE INTO THE RETAMAL CANAL
Near Rio Bravo, Tamaulipas

DESCRIPTION: Water-stage recorder and cable with car located .87 mile below canal heed gate. Zero of the aage
is .85 Creet sbove mean sea level U. S. C. & G. S. datum. The head gate 18 about 1,000 feet from the Rio
Grande. This cenal diverts from the Rio Grande at a point sbout 24 river milea below the Hidalgo-Reynosa
Bridge near Hidalgo, Texas and 1,108.8 river miles below the American Dem at El Paso, Texas.

RECORDS: Based upon 150 meter messurements during the year. Computations by shifting channel methods. 1946
records good. Records available: September 1939 to December 1946. For s statement of all records of dim-
charge at this station, including those authenticated by this Commission, see last pages of this bulletin.

REMARKS: Retamal Canal has a capacity of about 7,000 second feet. It emptiea into Culebron Reservoir, which
in turn discharges into Villa Cdrdenss Reservolr from which & canal-leads to Palito Blanco reservoirs nos. 1,
2 and 3. These reservoirs are used for drrigation purposes. During Rio Grande floods, flood water mey edcape
from Vills Cérdenas via floodway no. 1 to the Gulf of Mexico, but in 1946 there was no such escape. In 1946,
123,552 acres with irrigation facilities were cultiveted under Retamsl Canal, of which 26,687 acres were ir-
rigated with 55,335 acre-feet of water, and 96,865 acres were dry farmed. For silt content and other related
data, see index In Water Bulletin No. 14 and later bulletins.

COMPARATTIVE FLOWS FROM RECORDS: Momentary Peak: Max. 6,990 second feet on September 12, 194k, with =& gage
height of 76.31 feet. Min. sometimes dry.

. Average Flow in Second Feet

Daily: ' Max. 6,920, Sept. 12, 10Gh. Min- somstimes dry.
MonEnly: . Mex. 3,280, Sept. 19kk. Min. sometimes dry.
- Yearly: 4 Max . 700, 1944 Min. 232, ) 19%3.
Two  Successive Years: Mex. 547, 19441945, Min. 308, 1942-1943 .
Three ‘Succeasive Years: Max. 562, 194k-1346. Min. . 315, 19h41-1943%.
Four Successive Years: Max. k79, 1943-1946. Min. 315, 1940-1643.
Five Buccesslve Years: Mex. k60, 1942-1946. - Min. 392, 1940-19kk .
Seven Succedslve Years: . » v v s 4 4 v oh h v e e e e e e h21, 19L0-19h46. 7
Mean Daily Discharge in Second Feet 1946 — Annual and Period Summary
Day| . Jan. Feb. March | April- May June July Aug. Sept. Oct. Nov. Dec.
1 154 231 70.6 55.4 N ird 5,650 1,289 184 1,381 1,296 632 350
2 147 200 70.6 9.2 374 3,471 1,035 181 1,063 1,737 607 37k
3| 135 206 70.6 0 312 1,826 k6 16k 809 1,487 597 252
4 111 206 119 3.9 307 1,257 961 7 632 1,338 600 197 -
5[ 133 186 5.7 0 32) 922 961 519 43k 1,240 533 231
6 151 182 83.0 7.4 L27 77 950 334 273 1,081 551 276
7| 169 | 177 777 22.2 | 629 611 918 189 203 929 512 272
8| 123 171 4.9 37.8 671 569 908 126 194 953 48k 315
9 10k 176 68.5 7.8 38.5 561 752 96.4 205 | 1,2k3 466 339
10| 105 177 63.9 0 0 936 572 90.4 bl h,202 509 259
11 120 194 69.6 0 0 1,656 ho1 | 12k 879 5,580 516 233
12 1h6 200 2k.0 0 o] 1,123 hz8 199 971 b, 3Lh L2t 2k7
13| 192 | 203 0 11.3 0 791 h13 128 1,268 | 3,154 388 282
14| 2 18k 0 83.3 0 692 hay 134 1,360 2,521 37h 307
15| 281 164 o} 81.9 0 583 h87 150 1,247 2,366 371 364
16 204 16k 0 3.1 208 491 L8y 151 1,218 2,228 378 395
17 302 168 . 30.7 57.2 540 Lot 438 266 1,635 2,055 413 37k
18 305 161 45.9 31.4 530 364 410 302 1,458 1,907 413 371
19| 298 | 136 123.3 56.1 | 55k 299 b3k 237 1,23 | 1,526 331 385
20 302 11k 23.0 133 537 285 431 113 1,282 1,257 300 403
21| 306 96.8 35.7 96.8 410 287 Lok 83.0 1,134 1,074 318 bh1
22| 293 90.4 17.3 77.0 333 288 403 98.2 964 1,074 326 452
23| 276 85.5 30.0 30.7 533 675 346 184 1,074 1,063 333 452
24 266 96.8 Th.5 65.7.1 777 1,843 323 324 1,222 - 989 360 Yok
25 249 11k 57.2 |1,635 664 1,469 330 332 1,918 943 35u 217
26 252 T72.0 19.1 |1,572 540 985 315 221 2,k93 876 301 371
27| 275 L84 0 |1,109 |2,168 4,379 285 11k 1,836 _8ko 272 335
28 293 62.1 o] 798 2,882 L, 096 302 96.8 1,289 7 310 347
29| 285 0 558  |1,699 2,581 348 9k.3 | 1,293 717 335 381
30| 276 23.7 31 1,084 1,709 207 1,377 1,261 710 29k 399
31| 271 | 651 3,602 ° ) 211 | 1,861 678 385
Sum 14,266.0 7,014.2 41,543 8,890.1 52,185 10,630
6,855 1,33h.2 20,560.5 17,239 32,860 12,615
) Current Year 1946 8 Period 1939-1946
1922-46
Month Extreme Second Feet - Average Total Acre Feet
onth — .
Average Rainfall High }7 Low Second . -
. Iiches ﬁay Day—‘ Feet | Acre Feet Average Maximum Minimum
Jan. 1.62 3.29 21 319 9 | 102 Y221 13,600 13,513 25,080 2,090
Feb. .98 .78 1 25k 28 | 57.6 152 8,460 6,996 14,860 85.1
Mar. 1.24 .16 4 130 # 0 4z.0 2,650 6,540 20,100 o
Apr.. 1.30 1.99 25 1,980 # 0 234 13,910 8,961 28,550 [
May 3. 2.67 31 5,330 # [ 663 40,780 20,749 40,780 k,k90
June 2.87 3.3 1 5,830 26 89.0 |1,380 82,400 27,267 82,400 - 1,590
July 1.94 31 1 k90 | 31| 185 556 34,190 19,456 18,580 %60
Aug. 1.98 1.33 30 2,520° | 21 80.9 287 17,630 2l,365 96,180 138
Sept. L.76 6.31 26 2,660 10 | 170 1,100 65,180 62,676 195,100 0
Oct . 2.20 3.34 11 5,580 31 | 650 1,680 103,510 70,306 12k4,600 28,620
Nov. 1.28 45 1 639 27 | 278 420 25,020 16,026 25,020 3,370
Dec. 1.85 .3k 22 456 4 | 189 343 21,080 12,812 21,080 3,070
Yearly| 25.43 24,38 5,830 0 592 428,410 289,671 508, 160 168,290
Water Used for Irrigation ) 55,335 |% 34,677 |+ 55,335 | % 21,078
Acresge Cultiveted 123,552 ¥ 99,576 |% 123,552 |% h7,k17
Mean Acre Feet per Acre Cultivated BCENE 35 % .68 + .20
Average Reinfell in Inches 24.38 ‘ ¢ 2543 |4 38.84 ‘ ¢ 16.68

y © Record begen September 1, 1939 ¢ Pericd 1943:194%6 ¢ Perlod 1922-1946
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MUNICIPAL WATER USES

Tabulated below-are yearly and monthly emounts of water pumped into the municipal distribution systems
of several towns. along the Rio Grande. The municipal and industrial water supply for the El Pasd area in
Texas and Juarez in Chihuahua came from wells (See Outfalls from Wellas, page 11, hereof)prior to November 7,
1943, when the-city of EL Paso began diverting some water from the Rlo Grande for municipal use as ghown 1n
the table below. The Del Rio water comes from Sen Felipe Springs, the Bagle Pass water comes from infiltra-
tion wells in or adjacent to the bed of the Rio Grande, the Guerrero water comes from the Rio Salado, the
others from the Rio Grende. Because of changing conditions, the perlod records are limited here to the past
ten years. For earller records see index to Water Bulletin No. 14 and subsequent water bulletins. ’

On the United States Side In Acre Feet
R El Paso (Pop. 110,000 *¥*) Del Rio  (Pop. 15,500 **)
Month 1946 # Period 19L43-1946 T 1046 8 Poriod 1937-1946
Average Maximm Minimm Normal Maximun Minimum
Jan. 0 23.5 70.6 0 " 88.0 79.6 115.7 4.5
Feb. 0 9.2 27.7 0 2 90.0 83.2 - 121.6 52.9
Mer. 63.4 , 211.8 271.2 635.4 |r 1ho.0o 115.% 158.0 75.5
Apr. 4k71.6 5.1 500.1 ©363.6 |t 135.0 128.3 176.9 87.1
Mey 523.8. 502.2 552.6 ¥30.3 |2 200.0 149.1 212.% 95.0
June T46.9 61h.1 746.9 536.3" |t  200.0 170.6 225.5 119.0
July 728.0 645.8 728.0 538,1 |f  220.0 190.3 267.7 128.7
Aug. 540.4 547.8 588.5 5.4 |2 239.0 176.2 254.0 79.8
Sept. 207.7 L23.6 638.9 207.7 |¢ 210.0 1%5.9 210.2 93.1
oct. 2524 300.2 L54.8 193.4 |¢  110.0 104.3 125.9 76.4%
Nov. 233 L 268.8 Lok ,1 176.8 |* 90.0 86.7 125.9 59.3.
Dec. 281.9 221.6 281.9 139.8 | 89.0 78.3 107.4 51.9
Yearly 4,0k9.5 4,213.7 ¢ 4,364.0 |¢ h,049.5 |[21,811.0 1,507.9 1,902.1 1,016.5'
Eagle Pass (Pop. 9,700 *¥#) " Laredo (Pop. 45,000 **¥)
Month
fod 1937-1946 -
1046 Pef' o 937-19 1946 Period 1937-1946
Normal Maximum Minimun Normal Maximum Minimum
Jan. 54.7 49.9 63.5 38.9 310.5 232.4 370.1 147.8
Feb.. 59.8 52.1 62.7 .0 332.6 2h2.9 33k.5 175.6
Mar. 76.6 ' 61.7 72.3 18.5 L65.9 301.7 475.8 162.%
Apr. 65.3 68.8 79.4 60.3 43,6 335.9 500.2 145.5
May 55.0 68.6 86.9 55.0 384.8 360.8 605.0 194.6
June 40.0 79.3 108.0 Lo.o 413.8 385.6 622.5 199.7
July 97.2 9k.7 113.3 77.3 624 .4 ng.o 633.9 209.1
Aug. 98.2 93.6 112.)4 L7349 625.6 Lh6 .1 626.0 285.3
Sept. 65.2 76.8 | 90.5 49.6 L26.4 354.6 572.3 256.9
Oct. 5G.9 64.0 92.1 k1.0 Lot.1 320.2 482.0 207.6
Nov. | 52.7 59.4 99.9 k7.9 417.8 301.1 117.8 182.6
Dec. A 55.9 53. 68.1 k2.1 385.4 259.0 385.4 147.5
Yearly T71.5 822.8 905.0 756.1 5,237.9 3,959.3 5,874.9 2,450.6
Roma (Pop. 1,414 **) Rio Grande City‘(yop, 2,500 ¥%¥) " Brownsville (Pop. 29,000 %¥%)
Month 1946 Period 1937-1946 1946 Period ~1937-1946 1946 Period 1937-1946
Normal| Maximum| Mimimum| Normal| Maximum| Minimum| Normal | Maximum| Minimum|
Jan. | 5.0 7.0 143 2.4 21.5 20.3 36.7 1h.7 223.6 116.5 223.6 60.3
Feb. | 6.6 6.9 12.9 2.4 20.2 19.3 29.5 14.8 167.9 115.1 171.9 57.3
Mar. | 8.1 6.3 9.5 2.0 27.3 25.1 35.4 19.5 216.5 138.2 216.5 66.2
Apr. | 8.0 6.4 9.2 2.7 31.5 27.6 36.2 18.8 212.8 k.7 212.8 81.5
May 6.8 8.2 14.3 2.2 21.5 30.4 38.4 21.1 228.3 1ks5.4 208.3 80.4
June | 8.0 8.2 13.8 2.2 27.4 28.6 31.9 19.4 239.3 150.5 239.3 95.k
July [11.1 8.8 143 3.0 49.7 32.9 k9.7 17.1 310.0 | 176.% 310.0 | - 88.7
Aug. [10.3 8.6 14.3 3.5 54.0 34.5 54%.0 18.5 330.7 188.4 330.7 101.7
Sept.| 8.0 7.7 13.8 2.5 4o.7 28.2 %0.7 -| 17.1 323.8 151.0 323.8 8.8
Oct. | 6.3 6.0 9.5 2.9 37.9 26.1 37.9 19.0 298.5 146.8 298.5 90.3
Nov. | 7.4 5.9 9.2 2.6 35.4 22.4 35.4 15.9 280.4 140.3 280.4 86.7
Dec. | 6.k 5.6 9.5 2.3 22.8 20.5 36.0 13.9 272.0 136.1 272.0 62.8
Yearly|92.0 | 85.6 135.5 44.3 (399.9 | 315.9 | ko2.2 218.0 |3,103.8 |1,749.4 |3,105.8 |1,020.1
' Co On The Mexican Side
Nuevo Laredc (pop. 28,872 #%) Guerrero (Pop. 1,786 **) Matamoros (Pop. 15,699 **)
Month- 1046 Period 1937-1946 1946 Period 1943-1946 1946 Period 1942-1946
9 Normal Maximm‘ Minimum| Average|Max Imum | M1inimum| ; Average|Maximm |Minimm
Jan. 190.4| 118.5 190.4 93.8 4.5 5.0 5.5 k.5 72.1 4.5 80.2 [* 68.4
Feb. 203.3 119.0 203.3 89.0 4.5 4.6 (4 4.5 64.0| 70.b 75.6 6.0
Mar. 276.2| 149.3 276.2 105.6 5.5 5.5 6.3 5.0 81.4 80.3 88.4 | 68.5
Apr. 269.5 169.3 269.5 126.8 6.3 6.8 7.3 6.1 82.5 78.5 86.8 ¥ 68.k
May .| 271.3| 179.8 271.3 122.8 7.1 7.5 8.0 7.1 92.4 82.3 9.4 |2 6B8.4
June 278.7] 183.3 2718.7 129.6 8.0 8.2 8.5 8.0 92.7| 81.8 92.7 |* 68.5
July 367.7| 203.8 367.7 115.2 9.1 9.2 10.1 8.8 101.0/ 87.0 | .101.0 | 68.4
Aug. 355.3| 209.8 | 355.3 117.9 | 10.8 | 10.7 11.3 10.1 102.7| 88.8 104.8 |* 68.4
Sept. 277.9| 177.2 277.9 113.0 9.0 8.3 9.0 7.3 95.5| “8k.1|  95.5 |2 68.5
Oct. 263.7| 169.6 272.1 105.8 8.8 7.7 8.8 6.5 92.7| 83.2 92.7 |+ 68.4
Nov. 260.4| 150.6 260.4 99.3 7.3 6.2 7.3 k.9 88.0| 79.7 88.0 66.8
Dec. 247.9| 137.0 247.9 96.3 6.3 5.6 6.3 5.0 89.9 78.3 89.9 70.0
Yearly [3,262.3(1,967.2 |3,262.3 [1,50k.7 | 87.2 | 85.3 87.5 82.4 [1,054.9 968.9 [1,054.9 [* 821.1
# Record began November 1943 d; Period 194L-1946  ** 1940 cenmus  #* 1947 estimate o Estimatadl

* Partly estimated & Based on pump operators'estimate and rainfall. ’
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SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS

The gravimetric percenteges of dried silt reported here were determined from numerous water samples taken in small necked bot-

tles. Tvo methods of sampling were used.

A. By lowering one open bottle into the water at one or more verticals in the stresm cross section,being careful to approach but not

‘ to strike bottom and thus to secure an Integrated ssmple at all depths.

B. By sampling in three bottlea each At the surface of the stream, one bottle at the mid-point end one bottle at each side,one-sixth
of the width from the water's edge. Numerous experiments have shown ‘that the mean of three samples so teken gives 0.908 of the
mean suspended silt in the stream crose section within reassonable limits of mccuracy. (See Tech. Bull. No. 382, 1933, U. S. De-
partment of Agriculture.) .

The gravimetric percenteges of dried silt were determined from the samples by two methods:

1. By determining the silt in a single monthly composite which was composed by using from each individual sample an smount propor-
tional to the river flow represented by that semple. (One filtering, drying, and welghing each month.)

2. By determining the silt in each sample bottle! (One filtering, drying, and weighing for each bottle.)

For visualization and comparison the assumption is indulged here that 1,452 tons of silt would occupy one acre foot in & res-
ervoir bottom, which is equivalent to saying that one cubic foot of silt thus situated would weifh 66.7 pounds. See second page
hereafter for data as to the average density of Rio Grande ailt in Elephant Butte Reservoir.

Semples at San Marclel for the first half of the year end at Lengtry and Pecos River for the entire year were collected by the
U. S. Section, Method A, enalyzed by the U. S. Section, Method 1. Ssmples at San Marcial were collected and.analyzed by the United
States Geological Survey for the last half of the year.

Semples at Eagle Pass end Roma were collected by the Mexican Section, Method A, enalyzed by the U. S. Section, Method 1.

Semples at Cuchillo Parado, Rio Alemo, Retamal Canal, and Las Pelmas were collected by the Mexican Section, Method B, analyzed
by the Mexicen Section. M~tkod 2.

For previous records see "811t" in index to Water Bulletin 14 end subsequent bulletina.

1946 ] I Period of Record
Month Tons - Number Gravimetric Percentages Acre-Feet at 1,452 Tons Per Acre Foot
Water Siit San‘:plzs Average MS‘:’:::I“em Ms';‘,‘n";‘l';“ Average | Maximurn | . Minimum
Ri de at San Marcial Stati '
1on -
io Grande at San Marcial 0} Pertod 19251946
Jen. 56,197,000 132,625 31 236 91.3 169.1 37k 27.8
Feb. 16,296,000 78,240 27 .169 53.9 2k1.6 1,027.0 23.3
Mar. 43,521,000 87,912 29 .202 60.5 275.3 1,012.0 19.2
Apr. 5,357,000 b,393 30 .082 3.0 695.7 3,780.0 3.0
Mey 6,922,000 18,136 19 262 12.5 1,399.6 5,610.4 5.8
June 4k, 000 6 8 | .ok T 1,091.5 9,322.0 T
July 685,000 18,290 11 2.67 8.70 03 12.6 919.7 ,672.0 0
Aug. 21,622,000 | 1,219,481 31 5.6 9.36 03 839.9 1,651.6 11,710.0 83.4
Sept . 9,305,000 201,918 21 2.17 5.25 15 139.1 2,10k.7 17,470.0 2h. 4
Oct. 13,879,000 481,601 - | 31 3.47 7.59 09 331.7 747.0 6,520.0 0
Nov. 63,910,000 651,882 30 1.02 2.83 35 Lhg.0 149.1 6018 7.2
Dec. 125,641,000 | 1,017,692 27 .81 1.36 27 700.9 180.0 700.9 30.3
Yearly | 393,379,000 | 3,912,176 301 994 2,694.4 9,624.9 41,317.6 1,844
Rio Conchos Station at Cuchillo Parado, Chihuahua
.. Period 1945-1946 -
Jan. 55,153,000 0 1 ) D) ) 0 ) [ 0
Feb. 47,771,000 0 12 0 0 [} 0 o] [} [}
Mar. 53,883,000 o] 13 0 0 o] [ o 0 0
Apr. 39,575,000 0 13 0 o 0 0 [ 0 0
May 21,675,000 0 1 [} [} 0 [ 0 [} [}
June 33,221,000 183,081 1 .5511 2.5512 [ 126.1 63.0 126.1 0
July 62,828,000 116,295 15 1851 7557 [+] 80.1 485.0 839.8 80.1
Aug. 32,211,000 61,910 14 11922 7526 [+ ko6 23.7 4o.6 4.8
Sept. 290,055,000 | 1,726,117 24 5951 1.7559 0 1,188.8 594.6 1,188.8 3
Oct. 197,822,000 | 598,214 19 3024 .92k3 0 h12.0 T04.5 997.0 ¥12.0
Nov. 68,468,000 0 13 0 o [ 0 0 0 [
Dec. 54,115,000 0 13 0 0 0 0 0 0 0
Yearly | 956,777,000 | 2,685,617 178 .2808 2,5512 0 1,849.6 1,870.8 2,891.9 1,849.6
Rio Grande at Langtry Station
Period April 19%k-1046
Jan. 107,797,000 16,601 6 015k 11.4 11.0 11.4 10.5
Feb. 91,238,000 8,941 6 0098 6.2 7.6 8.9 6.2
Mar. 88,193,000 8,318 6 0094 5.7 6.0 6.4 5.7
Apr. 75,701,000 26,874 T 0355 18.5 29.4 66.4 3.3
May 99,380,000 649,945 9 6540 1k7.6 155.5 © k7.6 3.7
June 106,624,000 1,348,794 7 1.2650 928.9 340.6 928.9 2.8
July 113,558,000 439,469 7 3870 202.7 1,788.4 14,4834 302.7
Aug. 45,918,000 6,800 5 0148 k.7 37h. 951.5 b7
Sept . 37k,079,000| k762,026 9 1.2730 3,279.6 2,169.k | 3,279.6 123.5
Oct. 396,183,000 2,531,609 8 6390 . 1,743.5 2,116.1 3,260.7 1,3kh.0
Nov. 119,421,000 19,943 5 0167 13.7 1b.y 16.9 12.6
Dec. 106,071,000 67,885 6 0640 16.8 21.3 46.8 5.7
Yearly | 1,72k,493,000| 9,887,205 81. 5733 6,809.3 7,034.0 [¢ 8,155.6 [b 6,809.3
¢ Period 1945-1946
. Pecos River Station Portod Juno 1043-196
Jen. 23,313,000 907 1 .00389 .62 .58 7k .37
Feb. 7 22,452,000 86k 1k 00385 .60 63 .86 Jdi2
Mer. 24,769,000 879 16 00355 R .61 77 1.03 61 .
Apr. 22,137,000 1,581 16 L0071k 1.09 .59 1.09 19
May 26,317,000 5,421 16 .02060 3.73 1.82 L33 6l
- June 28,774,000 | 22,847 15 07940 15.73 b7 15.73 .62
July 15,947,000 281 16 .00176 .19 20.51 67.14% .19
Avg. 13,722,000 255 15 .00186 .18 A5 .83 .18
Sept. 19,394,000 - 219 16 .00113 15 2.50 8.6 .15
Oct. 122,882,000 255,424 17 20820 175.91 57.36 175.91 .39
Nov. 21,797,000 390 15 .00179 .27 R 1.25 .08 -
Dec. 21,918,000 Lo8 1 .00186 .28 59 1.3% .28 .
Yesrly | 363,222,000 |289,476 184 .07969 199.36 91.01 $ 199.36 $ 17.09

& Period 19%k-1946
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SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS

1946

Period of Record

|

Month Number \;Gravimehic Percentages Acre-Feet at 1,452 Tons Per Acre Foot
Sm::ales Average MS:’:::I“em "15':"“':?:‘ Average ‘ Maximum ‘ Minimum
Eagle Pass.Statian Portod 10341986
Jen. 186,117,000 32,012 25 0172 22.0 25.7 12k.0 0.1
Feb. 150,302,000 23,147 22 .0154 15.9 16.2 32.1 2.6
Mar. 148, 414,000 10,983 29 007k 7.6 28.9 187.9 b7
Apr. 187,735,000 193,367 29 1030 133.2 58.2 204k.3 3.0
May 272,636,000 730,664 28 L2680 503.2 6834 4,217.8 17.7
June 469,136,000 896,050 30 .1910 617.1 947.8 3,821.0 4.3
July 251,411,000 221,493 27 L0881 152.5 1,323.6 7,835.8 65.2
Aug. 117,453,000 . 25,840 30 .0220 17.8 1,159.0 5,306.9 k.8
Sspt 426,066,000 | 1,976,946 28 L6ko 1,361.5 3,176.7 10,802.8 13.0
Oct. 632,518,000 | 2,814,705 28 50 1,938.5 1,355.7 5,816.7 190.0
Nov 213,410,000 30,518 29 .01k3 21.0 99.0 305.5 12.3
Dec 188,437,000 21,859 29° .0116 15.1 25.3 8h.1 1.1
Yearly |[3,243,635,000 | 6,977,584 334 ‘ 2151 | 4,805.4 8,895.5 20,842.8 1,765.3J
Rio Alamo Station
Period 1934-1946
Jen. 1,33L,000 N 0 7 0 ) 0 0 3.6 21.8 0
Feb. 856,000 0 7 [ o 0 0 .05 6 0
Mear. 786,000 0 8 0 0 0 0 5.6 U5k 0
Apr. 2,534,000 623 8 L0246 .0h48 -0 R 28.4 227.h [
Mey 20,732,000 103,328 8 boBk .6892 0 71.2 47.5 229.7 2.2
June 20,507,000 139,345 8 6795 | 1.0133 o 96.0 69.3 k1.0 0
July 1,636,000 0 8 0 0 0 0 25.1 92.8 0
Aug. 19,917,000 228,050 1 1.1450 1.4537 [ 157.1 _199.1 1,607.8 0
Sept. 30,753,000 20k, 692 12 .6656 1.0671 0 1h1.0 120.3 362.9 1.5
Oct. 37,552,000 428,543 10 1.1h12 1.3763 0 295.1 11h.2 557.9 o
Nov. 1,333,000 0 8 0 0 o 0 1.0 5.2 0
Dec. 1,964,000 o 8 o 0 0 o | 1.7 16.1 o
Yoarly | 139,904,000 | 1,10k,561 103 \ 7895 | 14557 | 0 760.8 | 615.85 1,990.8 1545 J
s ;
Roma Station
. . Period March 1929-1946
Jen. 196,147,000 20,823 31 .0106 4.3 e 168.7 A
Feb. 161,278,000 17,095 ° 27 .0106 11.8 N 26.k 121.0 .8
Mar. 143,721,000 9,629 28 0067 6.6 k1.7 1,825.3 1.3
Apr. 245,720,000 525,841 29 .2140 362.1 273.3 1,345.0 .7
May 727,936,000 | 2,962,700 31 ko070 2,0k0.4 1,343.0 5,232.4 15.4
June 591,902;000 1,876,329 28 3170 1,292.2 1,233.4% 7,216.0 10.6
July 290,004,000 321,90k 30 .1110 221.7 1,k0L4.2 9,070.0 19.3
hug. 233,557,000 663,302 29 .28%0 156.8 1,368.2 3,723.0 307
Sept 553,497,000 | 2,800,695 28 5060 1,928.9 3,970.8 17,998.0 13.4
Oct. 841,263,000 5,232,656 29 6220 3,603.8 2,375.8 9,2h1.0 133.0
Tov 235,552,000 66,661 30 0283 L5.9 162.5 6597 4.8
Dec. 206,156,000 11,132 31 .005k 7.7 58.9 319.8 1.0
Yeerly |4,427,033,000 | 1k,508,767 | 351 | .3277 ‘ 9,992.2 12,402.9 30,839.0 E,EIR.OJ
Retamal Canal Station .
Poriod 1943-1946
Jan. 18,488,000 1, 624 5 L0791 1385 0285 10.1 L.8 10.1 1.8
Feb. 11,505,000 k,061 10 0353 .1192 .0053 2.8 1.4 2.8 .2
Mer. 3,598,000 273 8 .0076 .c088 .0056 .2 1.8 5.9 1
Apr. 18,917,000 - 11,353 8 12186 3163 0069 28.5 5.4 113.0 _ 0
Mey 55,451,000 205,446 12 .3705 STT49 | L0356 141.5 93.0 185.8 1.1
June 112,040,000 555,494 14 4958 1.0878 0106 382.6 126.2 382.6 3
July 46,493,000 46,539 1k 1001 1770 0173 32.1 108.4 285.8 12.1
Aug. 23,976,000 38,769 1h 1617 5065 0134 26.7 16%.3 615.1 2.6
Sept. 88,622,000 620,177 14 .6998 1.3248 L1062 k27.1 277.4 659.4 0
Oct. 140,741,000 | 1,052,320 15 7 1.6311 L0636 T2h.T 60k.3 1,529.7 54.2
Nov. 34,022,000 12,528 13 0380 .0821 .0076 8.9 6.0 8.9 3.6
Doc. 28,669,000 3,506 13 .0123 0201 .0011 2.k 2.8 5.9 7
Yearly 582,522,000 2,595,510 140 ‘ .M;M 1.6311 0011 1,787.6 1,%25.8 1,946.1 326 .5U
Las Palmas Station
Jan. 233,961,000 216,41k 5 0925 160k ~0302 159.0
Feb. 167,185,000 66,707 10 L0399 1470 .00k 45.9
Mar. 85,984,000 9,630 i3 .0112 -0200 .0023 6.6
Apr. 158,179,000 350,841 1k 2218 -5698 -0075 241.6 S11t enalyses begen
May 529,413,000 | 2,912,301 16 45501 2.6758 0347 2,005.7 Jermary 1, 1946
June 586,173,000 | 3,310,705 1y 5648 1.3116 .0118 2,280.1
July 199,783,000 206,376 1k .1033 .1978 0187 142.1
Aug. 108,830,000 269,572 1k 2477 .6349 0069 185.7
Sept. 440,033,000 | 3,070,550 1k 6978 1.4917 .0889 2,11h.7
Oct. 714,398,000 | 7,696,210 15 1.0773 2.3132 10756 5,300.%
Nov. 152,243,000 66,587 13 .obko .1066 0069 46.1
Dec. 1ko, 107,000 16,393 13 .0117 .0221 L0013 1.3
Yearly |3,516,289,000 | 18,192,686 \ 155 ‘ 517k 2.6758 r 0013 12,529.2 J
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CHEMICAL ANALYSES OF WATER ‘SAMPLES FROM RIO GRANDE
AND TRIBUTARIES 1946

The chemlcal analyses reported here were mede by the United States Department of Agriculture at River-
side, California. All enalyses were from composlites made up periodically from independent water samples
composed by taking from each sample an asmount of water proportional to the acre footage of river flow repre-
sented by that sample. This compositing and the determination of the specific electrical conductances of
the independent water samples was done by the United States Section of the International Boundary and Water
Conmission.

N Water samples from the Sen Marcial station were collected by the United States Geological Survey after
July 1, 1946. Water semples from the stations at Caballo Dem and Ieasburg Dam were gathered by the United
States Bureau of Reclemetion. Water samples from the stations at Cuchillo Parado, Eagle Pass, Rio Salado,
| Rome and for the period Januery I,to April 30, 1946, et las Palmas, were gathered by the Mexican Section of
this Commission. All others were gathered by the United States Section of this Commission. The samples re-
ported here as Las Palmas sempled after Jume 1, 1947 were in fact collected by the U. S. Section from the
; Rio Grande at Mercedes pumps 13.1 river miles below the Las Palmas station.
' To convert '"Milligram Equivalents™ to parts per mlllion by weight, multiply each ion by its appropri-
ate converalon factor. These factors are (H003 + CO}), 30.5; €1, 35.55 80y, L48; ca, 20; Mg, 12.16; Na, 23;
NOB,‘62. To convert tona per acre foot to partd per million, multiply tons per acre foot by 735.5.

Conductance, reported in the tables as (K x 107 at 25°C), 1s a relative measure of the total salt con-
centration in the weter samples. (See Circulsr No. 232 U.S. Dept. Agr., July 1932.) It is a sefinite state-
ment of an important physical property of the water solution. .

Descriptions of the sampling statlions will be found in the forward part of this bulletin where the
stream discharges are reported for these same stations.

For previous records see "Chemical analyses" in index to Water Bulletin 14 and subsequent bulletins.

No. Total Tons of M Mean Milligram Equivalents per Liter
N lean 2
Month of Per N co
Sam- | 4 Dissolved | Kx105 | Boron H % | % c M 3 L]
ples F:;i Solids @25°C (p.p.m. P t‘f gl* 2 g - Na HéO, so, a NO,
Water Samples from Rio Grande at San Marcial Station
' Jen. 31 | .68 | 28,100 75.7 | .12 | 8.3] &k | 19 3.25 1.05 3.38 3.28 3.05 145 |.01
Feb. 29 | .69 | 23,500 75.8 | .07 | B.o| b5 | 18 3.18 1.02 3.38 3.26 3.03 1.k2 |01
Mar. 33 .69 | 22,100 78.3 .15 | 8.3 b6 | 19 3,14 1.06 3.61 3.17 3.18 1.50 .03
Apr. 30 [1.00 3,940 11k 19 | 7.9| 5% | o7 3.8k 1.32 6.14 3.79 L.61 2,13 .01
19 .99 | 5,040 107 20 | 8.2| 52 | 23 3.8y 1.38 5.73 3.84 4.66 T 2.9 .03
June 8 |11 36.3 | 126 8.0| 64 | 33 3.04 1.37 7.80 3.27 5.06 4.1 | .ok
July 12 |1.ho 706 150 ¥ | 23 6.10 2.17 743 3.80 a.zﬁ 3.68 .0L
Aug. 31 |1.72 | 27,300 176 Yo [ 11 8.95 3.1k 8.18 L.72 13.2! 2,31 .01
Sept. 28 .94 6,430 108 43 | 17 .96 1.6k k.98 k.15 5.40 2.02 .01
Oct. 31 [1.29 | 13,200 134 - 43 [ a1 6.59 2.13 6.52 3.88 9.59 1.7% .03
! Nov. 30 .63 | 29,600 73.3 38 | 11 3.7k 1.17 3.05 3.56 3.46 91 .03
; . Dec. 25 | .49 | 15,300 58. 32 | 12 3.17 99 2.00 2.88 2.54 gL | .03
' . Mean ® | 307 ¢.| .71 [205,252.3 4| 79.7 b | 15 3.78 1.23 3.41 3.32 3.87 1.24 .023
: Period Average| ,660|645,000 72.8 42 | a7 3.13 1.06 3.08 2.58 _3.47 1.20
' Tons of Constituents, 1946 29,800 5,880 30,800 39,800 73,100 17,300
Average Tons Period 19%3-1946 83,400 | 17,200 | 94,200 [10%,000 | 221,000 56,700
Water Samples from Rio Grande at Caballo Dam
Jan 31 [1.00 253 | 118 16 (8.0 | 57 | 24 3.43 1.80 6.92 5.35 3.99 2.96 |.01
Feb 28 67 12,200 77.1 | .12 (8.0 | W5 | 19 3.08 1.11 3.49 3.15 3.18 1.8 |.01
3 6 51,800 72.1 | .05 7.9 | 43| 19 3.08 1.04 3.09 2.85 3.09 1.35 |T
Apr 30 63 75,000 72.h | .12 |8.0 | k2 | 18 3.14 1.05 2.98 2.79 3.11 1.30 |T
31 &3 61,200 2.7 | .15 7.9 | 2 |19 3.11 1.06 3.05 2.90 3.06 1,36 |T
June 30 76,800 733 | .12 [7.9 | k7 18 2.99 1.08 3.16 2.8% 3.15 1.3k .01
July 31 65 89,700 Th2 | 211 (7.9 | B | 19 3.03 1.07 3.21 2.88 3.17 Lk .02
Aug 65 8l,500 745 | .15 7.9 | k| 19 3.08 1.09 3.27 2 96 3.19 RS R o
Sept 30 67 23,100 76.5 | .11 |7.8 | kb | 20 3.23 1.10 3.34 3.08 3.13 1.59 |.o2
Oct 31 7,510 76.5 12 (8.1 | 4 | 22 3.15 1.10 2.38 2.96 3.16 1.6% 01
Nov 30 .70 5,270 79.5 | .10 |7.8 | Ml | 21 3.29 1.16 3.55 3.14 3.29 1.67 .03
Dec. 31 16 4,550 8r.7 | .12 |7.9 | ¥ | 21 3.29 1.31 L.29 3.65 3.43 1.89 T
Mean ® L6ll|d 491,783 73.8 | .119 |7.92| = | 19 3.08 1.07 3.17 2.90 3.14 1.39 | .010
Period Average| .711| 60,000 78.2 4y | 18 3.35 1.17 3.50 2.75 3.88 1.43
Tons of Constituents, 1946 64,100 | 13,500 | 75,700 | 91,900 | 157,000 51,200 S
Avernge Tons Period 1931-1946 1,400 | 16,400 93,000 ‘| 97,000 | 215,000 58,600
Water Samples from Rio Grande at Leasburg Dam
Jan. ko1.0h 3,080 | 12k 16 (7.8 | Mk | 23 5.39 1.75 5.65 3.97 6.00 2.96 .01
Feb. 4 75 12,600 8k.7 | .19 (k1|18 3.85 1.k5 3.72 3.67 3.72 1.61 .02
Mar . 28 | .66 15,400 75.5 | .18 (7.9 [ 43 | 19 3.22 1.06 3.21 2.89 3.30 1.48 T
Apr. 28 72 80,500 81.8 | .08 (8.1 | W | 20 3.4 1.21 3.67 2.83 3.80 1.70 .03
May 27 &6 60,1400 76.8 | .12 (8.2 | Lk | 19 3.1 1.09 3.28 2.82 3.38 1.48 Ly
June 26 | .68 73,800 776 | 11 [7.9 | b5 | 20 3.3 1.1 342 2.84 3.37 1.53 11
July 31| .68 88,300 76.8 | .1k |7.9 | b6 | 20 3.05 1.00 3.2 2.82 3.37 152 .07
Aug. 31| .69 | 87,100 | 76.6 | .11 (7.9 | b6 | 20 3.01 1.1k 3.47 2.78 3.39 1.56 .03
Sept. 30 275 31,800 82.3 | o7 |7.8 W [ 20 3.52 1.16 3.62 3.07 3.60 1.75 .04
Oct. 31 7 14,000 84,7 | 15 (7.9 | W5 | 22 | 3.48 1.15 3.82 2.89 3.77 1.85 Ok
Nov. 30 | .87 8,520 95.8 | .15 (7.8 |45 | 22 3.98 1.38 3.37 3.31 .40 2.13 .01
Dec. 31| .9 6,820 | 100 12 7.9 | b5 |22 L.2s 1.hh k.57 3.53 4.60 2.2h .02
Mean 6 1¢301 698 (¢ 512,720 78.9 | .120 ¥ | 20 3.23 1l.12 3.49 2.88 3.50 1.59 ok2
Period Average| .768| 627,000 83.8 u | 20 3.61 1.5 3.84 2.89 4.13 1.7%
Tons of Constituents, 1946 . 64,700 | 13,600 | 80,200 | 87,800 | 168,000 | . 56,300
Aversge Tons Period 1931-1946 80,200 | 16,800 | 98,000 | 97,600 | 220,000 68,00

** Percent of total cetions @ Heighhe\i meen  ¥¥* Percent of total snione ¢ Totel
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES 1946
No. Total Tons of Mean Mean Milligram Equivalents per Liter
Month | Oof ) co
Sam- Dissolved | Kx105 | Boron % | % 3
ples Solids | @25°C [p.p.m.| PH | Na | €| C2 Mg Na weo, | % ¢ | No,
Water Samples from Rio Grande at El Paso Station
Jan. 31 |1.68 20,200 191 th 8.0 | 61 | 35 5.31 2.25 11.67 L.28 8.38 6.85 .01
Feb. 27 (1.38 21,000 15h 2k (8.2 | 57 | 32 L1.78 1.83 8.82 3.98° 6.74 5.00 .03
Mar. 31 | .97 37,200 16 | .18 [7.9 | 55 | 29 3.38 1.44 6.00 2.72 5.18 3.20 .o
Apr. 30 | .97 59,600 109 | .15 [7.8 | kg | 25 1.3 1.k .| 5.38 3.59 L6 2.80 T
May 31 |1.01 6k,100 113 A5 [8.1 [ 50 | 26 4,30 1.46 5.71 3.76 4.82 2.98 .01
June 30 |1.0% 60,900 116 b 8.1 | 52 | 26 k.16 1.k2 5.96 3.6h 5.00 3.10 L0l
July 31 [1.00 71,800 11% 16 7.9 |52 | 27 k.o7 1.%0 5.87 3.58 .95 3.08 .01
Aug. .31 [1.02 79,300 115 | .21 |7.8 | 51| 26 L.21 1.48 5.90 3.71 4.95 3.11 .01
Sept. 30 |1.24 55,900 137 |25 |7.9 | 54 | 30 61 1.71 7.46 412 5.85 4.18 .02
Oct. 31 [1.39 35,000 152 7.9 | 56 | 32 k.95 1.81 8.63 11 6.61 k.96 .03
Nov. 25 [1.61 2k,500 178 25 8.0 57 | 32 5.71 2.09 10.5h4 L.84 7.69 5.92 .01
Dec. 31 [1.61 22,500 . 178 22 7.9 | 57 | 33 5.75 2.07 10.45 4.79 7.61 6.05 .01
Mean ® (4359 [1.11 [4 552,000 125 7.94| 53 [ 28 .34 1.53 6.60 3.7h - 5.38 3.56 .01k
Period Average(1.11 | 659,000 122 52 130 |  h.ly - 1.62 6.61 3.53 5.4 3.80
Tona of Conatituents, 1946 58,900 | 12,600 | 103,000 | 77,200 | 175,000 85,500
Average Tons Period 1930-1946 72,500 | 15,900 | 123,000 | 87,000 | 212,000 [ 109,000
\
L
Water Samples from Rio Grande at Fort Quitman Station '
Jen. 7 | 2.88| 50,700 34 [ 3% |7.9 | 60 | 53 9.59 3.66 20.25 5.03 10.94 17.70 .0l
Feb. 6 | 3.01] 34,000 347 | 32 |7.9 | 63 | 56 8.89 3.87 21.81 3.95 114 19.60 Ol
Mar. 5 3.25 28,000 389 39 |8.2 ]| 65 | 60 8.69 L.y3 2h.69 2.63 12.60 22.95 .01
Apr. 5 4.28 21,000 483 A5 (7.9 | 64 | 63 11.69 6.0k 31.h7 3.65 1h b 31.k2 T
May 6 3.43 41,200 390 33 (8.1 | 64 | 61 9.51 L4.72 25,35 3.29 12.14 2,37 Kol
June 6 | 5.5 23,000 63 | 55 (7.9 | 65| 66 | 1k.18 7.87 41.55 3.48 17.88 ha.z7 .01
July 6 5.52 17,200 619 55 7.9 | 65 | 66 14.68 7.90 42,08 3.82 17.7% 42.82 .02
Aug. 6 | 5.94| 1k,800 660 | .61 |7.8 |65 |67 | 15.48 8.57 45.60 3.69 19.3% 16.66 .01
Sept. 7 |3.57| u6,%00 48 | .48 |7.9 | 64| 61| 10.20 el 26.38 3.57 12.85 25.3h .01
Oct. 9 2.20 65,800 251 7.9 ] 60 | 51 7.2k 2.89 15.17 3.85 8.5k 13.17 .Ob
TNov. 6 | 3.15| 33,700 356 | .35 (8.0 | 62 | 55 9.97 %.06 22.50 k1 11.69 20.23 .03
Dec. T..| 2.9% 40,000 332 .35, |8.0 |'6L [ 5k, 9.53 3.70 20.75 | k.87 10.98 18.34 .Ob
Mean & 1¢ 76 | 3.16|¢ 415,800 360 7.95| 63 | 58 9.47 4,21 20.92, h.o1 11.58 21.25 .028
Poriod Average| 2.22| 571,000 252 61 | 5k 7.25 2.89 15.55 3.51 8.28 1h.01
Tons of Constituents, 1946 33,900 9,150 9%4,200 21,900 99,400 135,000
Average Tone Period 1930-1946 51,200 | 12,400 | 126,000 | 37,700 | 140,000 | 175,000
Water Samples from Rio Grande at Upper Presidio Station ’
,Jen. 5 2.98 59,300 333 3k |7.9 | 62 | 54 9.33 3.83 21.05 4.26 11.45 18.62 .03
/ Feb. 5 3.25 39,000 366 ho (8.2 | 63 | 57 9.56 L.22 23.41 3.60 12.76 21.35 .03
Mar. 5 3.4k 27,700 389 A1 (8.2 | 62 | 57 10.46 L.61 24.35 3.36 13.85 22.95 .01
Apr. 5 5.33 4,770 570 5T |7.9| 55 | 60 19.85 754 33.22 3.30 20.88 36.99 T
May 5 | 3.06 8,080 348 58 | 57 | 10.42 3.96 20.0k 2.89 11.95 19.85
June 5 k.65 2,070 529 8-1 | 58 | 57 15.80 5.97 30.47 4.38 18.16 30.18 -0
July 6 1.4%7 10,300 171 17 [7.8 | 59 | 46 5.4 1.h5 9.74 2.64 6.28 7.78 .06
Aug. 5 4.87 623 513 A6 7.7 | 52 | 58 19.86 6.70 28.39 2.60 20.70 32.07 .02
Sept. 5 .83 18,ka0 101 20 g | 60| 18 3.05 .98 5.95 1.k 3.71 .89 o
Oct. 5 2.09 81,600 238 . & 60 | 48 7.19 2.31 1k.o2 3.51 8.75 11.52 -05
Rov. 5 | 3.28)/ 33,100 371 [ .o [8.1 | 64 | 58 9.47 .22 2k.09 3.37 12.56 21.94% .01
Dec. 5 .| 3.07| 38,100 345 | .41 8.0 63 | 56 9.13 3.90 22.19 3.85 11.87 19.67 .02
Mean 0 1§ 61 | 2.42[$ 323,045 o7k 7.92| 62 | 53 7.72 2. 16.89 3.27 9.67 1%.89 037
Period Average| 1.91 ¢ 530,000 216 59 | 50 6.50 2.% 12.80 3.11 7.68 11.00
Tons of Constituents, 1946 +28,100 6,550 | 70,500 | 18,100 | 81,300 95,800
Average Tons Period 1935-1946 49,100 11,100 | 111,000 35,800 | 139,000 1k7,000
Y
Water Samples from Rio Conchos at Cuchillo Parado Station
Jan, * .83 33,700 .| 98.6 23 bo | 35|23 2.78 1.23 1.8y 1.88 5.81 1.34 02
Feb. ¢ 5 | .80 28,100 gh.9 : ’ 55 | 15 2.68 1.19 %.66 1.80 5.60 1.29 B
Mar. 13 | .72 28,500 | 76.9 [ .20 [8.1 |50 |15 2.76 1.06 3.76 1.91 [ 1.15 .01
Apr. 13 | .75 21,800 80.0 .20 |78 {55 (19 2.42 1.03 k.21 1.55 .79 1.48 .61
May 1k | .90 14,300 95.5 a8 7.7 |55 | 21 2.97 1.11 5.02 1.54 5.78 1.94 .03
June 15 | -85 20,300 | 86.1 | .22 (7.9 | &7 | 17 3.49 .98 3.04 |, 1.59 5.10 1.h .06
July 16 | .76 35,100 | 79.8 | .13 ]7.7 | 37 | 12 }.23 .90 2.98 2.76 k.46 .95 .05
Aug. 17 | .9k 22,300 | 95.3 | .15 [7.7 [ ko | 15 L7k 1.02 3.91 1.96 6.38 1.h2 .03
Sept. 22 | b5 96,000 58.1 .10 (7.8 | 36 7 2.58 51 1.71 2.31 2.15 .35 2ol
Oct. 17 | .65 9, 600 66.7 b (7.8 | 33 8 3.78 77 2.22 2.55 3.7h 56 ol
Nov. 11 | .78 39,300 83.5 15 (7.9 | k1| 12 k.01 . 1.08 3.50 3.28 L.38 1.02 .03
Dec. 13 | .90 35,800 | 95.8 19 [7.9 |45 |13 .24 1.19 L.k8 3.70 5.0k 1.28 .03
Vorn ® 1§ 156 | 6684 469,800 | 71k | .150 |7.83] 42 [ 12| .27 8hY 2.96 | 2.39 3.91 859 | .03k
FPeriod Average )
Tons of Conatituents, 1946 62,700 9,820 65,100 | 69,800 | 180,000 28,500
Average Tons Period
*% Percent of totel cations 8 Weighted mean ¢ Estimated : )

**%  Percent of total anions

Total
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CHEMICAL ANALYSES OF WATER. SAMPLES FROM RIO GRANDE
AND TRIBUTARIES 1946

Nn.—‘ Total Tons of Mean Milligram Equivalents per Liter

Mean
Month | of [per | o 9 co .
Sam- Dissolved | Kx105 | Boron % | % 3
ples ?:;: Solids @25°C | p.p.m. H t‘: *EL Ca Me Na HEO; 50, ¢ o,
Water Samples from Rio Conchos near QOjinaga, Chihuahua
Jan. 3 |.89 39,100 108 25 [8.0 54 | 17 3.19 1.33 5.28 2.28 5.95 1.68
‘Feb. 5. (.86 31,500 ;| 10k - A ETREY 3.08 1.28 5.08 2.19 5.75 1.61 01
Mar. 5 |.85 34,100 |. ge.2 | .21 [8.3 | bk | 16 3.13 1.16 k.20 3.19 L.87 1.50 T
Apr. 5 |.83 23,000 90.k | .16 |7.8 | k| 17 k.01 1.0% b.oo .| 3.08 458 1.58 T
May 5 |.96 16,700 104 6 (7.9 | Wk | 18 .76 1.19 k.62 ! 2.68 6.06 1.87 .01
| June 5 [.96 20,500 | 103 .18 7.8 | 48| 20 k.10 1.22 k.99 2.58 5.77 2.10 .02
July 5 |.82 38,000 84.9 |- .15 |7.7 | ko | 14 %19 97 3.0 2.79 b.6h 1.24 .0k
Aug. 5 |.98 17,900 | 105 19 [7.9| 8|21 437 1.19 5.04 2.66 5.76 2.29 .02
Sept 9 |.52 111,000 - | 5k.7 [ Wb (7.9 | 39| 9 2.76 55 2.16 2.36 2.61 .50 .ol
Oct., 5 67 110,000 70.0 1 (7.8 36| 11 3.75 .75 2.57 2.57 3.79 81 .03
Nov 5 |.80 42,500 85.8 17 |7.9 | 41| 13 L.07 1.10 3.63 3.25 L.43 1.18 0L
Dec. 5 |.90 38,500 oo | .27 [7.9 | M| 15 k.27 1.24 k.32 3.4) %.96 1.h5 02
Meen & 1§ 62 |.720 |4 522,800 77.7 | 162 [7.89| k3 | 1k 3.55 .891 3.30 2.65 4.09 1.07 026
Period Average|. 622,000 61.6 37 | 1k 3.20 .768 2.38 2.51 2.92 874 -
Tons of Constituents, 1946 70,200 10,700 74,900 79,800 | 194,000 37,500
- | Average Toms Period 1935-1946 94,800 | 13,800 | 80,800 |113,000 | 207,000 | 45,800 .
’ Water Samples from Rio Grande at Langtry Station
Jan. 6 |1.34 106,000 | 151 26 7.9 | 57 | 38 L. 2.08 8.54 2777 6.60 5.68 .03
Feb. 6 l1.20 80,500 | 134 .22 (7.8 58 [ 37 3.53 1.93 7.63 1.91 6.35 h.g5 .03
Mar., 6 |1.16 75,500 | 129 22 (7.9 |57 | 37 3.53 1.94 7.2l 1.78 6.22 k.70 .02
Apr. 7 .86 47,900 95.9 | 16 |7.9 | ¥ [ 27 ER™ 1.47 L.56 2.8 L.43 2.63 .03«
May <9 | .73 53,400 80.3 | .1k 7.8 | k6 | 21 3.17 1.09 3.61 2.08 k.15 1.68 .01
June 6 .70 54,900 76.9 | 16 |7.9 | W | 19 3.31 .93 3.29 2.53 3.56 1.49 .18
July 7 | 80 66,800 | 86.0 | .19 [7.8 | b6 | 19 3.61 1.01 3.95 2.4} k.52 1.6k .09
. Aug. 5 | 76 25,700 | 82.8 | .16 [7.8 | 46 | 2k 2.89 1.4 | L 3.78 2.2% k.02 1.9 .ok
Sept. 1 | .55 151;000 | 59.6 | .19 [7.5 | b1 | 11 2.82 .66 2.4h 2.39 2.85 .69 13
Oct. 12 .65 189,000 72.0 | .10 [7.9 | k1 | 19 3.k9 .69 2.91 2.35 3.40 1.38 .1k
Nov. 7 |1.01 88,700 | 112 19 |79 | 18| 30 Lol 1.5k 5.1 2.8 5.05 3.36 .02
Dec. 6 |1.10 85,800 | 121 22 [7.9 | k9| 31 4,48 1.69 6.01 2.96 5.48 3.75 .03
Mean & |¢ 88 | .809[d1,025,200 | 89.3 | .172 [7.79| 48 | 25 3.48 1.1k h.22 2.4 421 2.25 .088
| Beriod Average| .821| 1,066,000 | 90.7 48 | 26 3.53 1.15 4.29 2.41 | k.23 2.36
1946 120,000 | 23,900 | 167,000 | 127,000[ 315,000 | 138,000
@:ﬁ;’; ggﬁ:t;:::ésbig-mhé L ‘ 125,000 ‘ ok, 600 Lnu,ooo 150,000 359,000 | 148,000
Water Samples from Pecos River Station .
Jan. 14 | 5.97| 102,000 65k [ .3k J7.9 | 62| €3 [ 13.81 12.32 43,08 2.08 23.58 43.60 .03
Feb. 1k | 6.31| 104,000 673 | M3 (7.8 |63 | éb | 13.65 12.93 45.10 1.88 2h.38 | u6.25 .05
Mar, 16 | 6.86| 125,000 731 Ay 7.9 63 | 64 15.32 14.03 49.31 L1.kk 26.7% 51.12 .03
Apr. 16 | b.38 71,400 b3 30 |7.8 | 62 | 63 10.37 9.0k 31.25 1.82 17.00 31.96 .03
May 16 | 3.27| 63,400 370 24 (7.9 | 62 | 62 7.63 6.78 23.02 | 1.70 12,4k 23.33 .03
B June 15 | 1.91| ho,500 | 221 7.9 | 59 | 58 5.1 3.70 12,52 (. 2.04 6.86 12.52 11
July 16 | 3.50 39,800 393 28 |7.8.| 60 | 60 8.56 7.35 2h.10 2.62 .| 13.15 24.1% .05
Aug. 15 | 3.47| *~35,000 388 29 |8.1 | 60.| 61 8.36 7.28 23.89 2.41 13.18 24,14 .04
. Sept. 16 | 53.26| 46,600 | 373 3h 7.9 | 61 | 61 7.79 7.02 22.76 2.05 12.64 £3.15 .o
~ Oct. 17 | 1.00 90,200 121 7.8 | 52 | 53 3.50 1.98 6.05 -] 1.91 3.2 6.05 14
Nov. 15 [ 3.57| 57,100 hoo | .28 |7.8 | 60 | 6L 8.82 7.68 2l.5 2.6h 13.52 24.92 .10
Dec. | 3.99 64,200 | b5 .30, (7.9 | 59 | 61 10.18 8.52 27.46 3.09 14,96 '27(95 .0k
Msan & 1§ 184 EAlh $ 839,200 51 7.85| 60 | 61 7.80 6.50 L 21.82 La.os 11.9% 22.20 | .o81
Period Average| 4.18|1,68%,000 38 sS4 | 55 13.30 8.21 25.48 2.53 - 18.7% 25.7%
Tons of Constituents, 1946 . 56,800 | 28,700 | 182,000 | 22,700 | 208,000 | 286,000
Average Tons Period 1935-19%6 146,000 5k, 700 321,000 | 42,200 | 493,000 500, 000
. Water Samples from Good igh Spring Station
Jen. 2 | .3 2,070 43.8 1.55 2.20
Feb. 2 .29 1,630 k2. o5 |17.9 1.h9 2.11
Mar. 2 2k 1,580 4.8 ] 1.23 1.75
Apr. 2 .23 1,380 28.0 o5 |9 | 1.19 1.68
May -2 .30 2,570 37.7 : 1.59 2.25
June 6 30 3,060 35.6 02 [7.9 | 2.3 2.86
July 9 .29 4,120 33.3 Q3 |7-9 2.30 2.63
Avg 5. .23 2,940 25.3 09 |77 1.19 1.71
Sept 2 .25 2;180 28.8 7.8 1.53 2.10
Oct. 5 35 4,160 ho.1 7.9 3.37 3.68
Nov. b .35 3,290 1.5 05 [7-9 2.96 3.39
Dec 2 .27 2,560 32. 7.9 1.9k 2.h0
Mean & |$ 43 .286|¢ 31,540 35.1 \ 7.8 2.00 879 526 2.47

Period Average
Tons of Constituents, 1946
Aversge Tons Period

T

Sempling began Janury, 1946 6,010- 1,600 1,810 11,300 t},hoo Ll,%o
S

Water Samples from Rio Grande at Eagle Pass Station

209,000 | 179 .20 [7.9 | 57 | b9 4.61 - -2.90 9.98 2.28 6.67 8.62 .ok
177,000 [ 183 .20 (7.9 58 | 51 k.34 3.1h 10.50 1.90 7.10 9.25 .06
179,000 | 192 25 |7.8 [ 58 | 52 hky 3.26 10.92 1.65 7.31 3.79 .ob
135,000 | 117 A3 |79 |55 | 46 3.35 1.86 5.99 1.89 k.10 - 5.10 .09
1bh,000 | B83.1 | .09 [7.9 | 50 | 37 2.68 1.21 3.92 1.7% 3.17 2.90 .09
162,000 55.7 | .08 (7.8 | 39 | 29 2.46 ~.83 2.07 2.30 1.50 1.61 .07
122,000 | 75.5 | .12 7.7 [ W7 | 32 2.66 1.15 PR 1.73 3.07 2.37 .21
63,900 87.9 | Ak 7.7 [ 50 | ko 2.64 1.61 .17 1.92 %.12 3.36 .08
194,000 7.0 | .10 |7.9 | b3 | 25 3.03 .89, 3.00 2,34 2.86 1.73 .11
298,000 oo | 13 7.9 | b2 | 28 3.33 .88 .00 2.42 2.75 2.05" .10
154,000 | 1i2 W16 |7.9 | b7 | 37 4.06 1.86 5.2k 2.85 h.12 b1k .0k
157,000 | 130 L3 (7.8 | 47 | 39 4.65 2.18 6.13 3.16 5.79 5.0% ok
Meen © 1433 $1,99%,900 97.1 | .129 |7.85| 45 | 38 3.33 1.8 4.6% 2.24 3.58 3.64 .088
Period Average | 3,428,000 | 128 47 | bo b7k 2.00 6.07 2.4 5.17 5.11
Tons of Constituents, 1946 217,000 | 58,h00 | 345,000 |222,000 558,000 | k19,000
Average Tons Period 1938-1946 1 389,000 | 99,500 | 572,000° |303,000 |1,018,000 | 743,000 |

*» Fercent of votal cations  *¥* Percent of total enlons & Weighted mean ¢ Total
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
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N, Total Tons of M Mean Milligram Equivalents per Liter
. lean -
Month of Per " co
Sam- Dissolved | Kx105 | Boron % | % 3
dles |foop| Solids | @250C |p.pm. | PH Mo\ | Mo | N g, | S0 ames
Water Samples from Rio Salado Station
Jan. 1% 147 3,260 | 155 A3 k7.9 | k2 | 30 5.95 3.40 6.81 2.50 8.92 4.82 ol
Feb. 13 [2.16 2,420 217 52 (7.9 | bk | 31 8.08 5.06 10.29 2:23 14,12 T7.35 ok
Mar. 13 )3.64 4,300 355 .99 (8.1 ]| b5 | 32 13.33 9.05 18.07 2.20 25,46 12.75 03
Apr. 1h |4.39 29,500 | k02 [1.36 (7.8 | 46 | 31 | 1k.89 10.35 21.81 1.86 30.55 14.57 03
May 20 | .58 33,k00 66.4 | .1k (7.9 ] %o | 25 2.97 .85 2.51 1.77 2.99. 1.62 07
June 16 | .54 16,700 60.8 | .16 |7.7 | 37 | 21 2.94 .78 2.k 1.85 2.79 1.25 L1k
Jaly 1 | .59 3,370 65.1 | .20 |7.7 | 36 [ 19 3.24 .93 2.32 2.19 3.07 1.26 |.03
Aug. 20 | .69 18,700 75.3 | .19 (7.7 | 39 | 23 3.8 1.06 2.86 C1.7h k.03 1.69 |.05
Sept. 15 | .48 20,100 54.0 | .20 |7.7 | 33 [ 19 2.75 75 1.76 1.87 2.41 1.02 .04
Oct. 15 | b7 8,520 50.5 | .k |7.7 | 36 | 22 2.51 €5 1.7h 1.52 2.28 1.09 .03
' | Nov. 13 | .66 81 76.2 | .26 (7.8 | ko | 28 3.30 1.16 2.93 1.86 3.50 2.08 .02
Dec. 15 (1.9 1,k20 | 128 36 |77 | 1|27 5.11 2.57 5.h0 1.83 7.78 3.50 .01
Mean & |$ 182 | .730($ 1h2,541 78.2 | .217 |7.77| ko | 25 3.50 1.27 3.13 1.81 4¥.16 1.98 064
Perlod Average| .953| 244,000 | 99.5 b | 28| 1.k6 1.8 .18 1.9% 5.58 2.88
Tons of Constituents, 1946 18,600 4,100 19,100 14,700 53,000 18,600
Average Tons Period 1935-1946 31,100 7,530 | 33,500 | 20,600 | 93,300 35,600
' Water Samples from Rio Grande at Roma Station
Jen. | 31 |1.50 217,000 | 177 17 |7.9 ] 56 | ¥ 4.68 2.89 9.74 2.29 6.52 8.6k .03
Feb. 27 [1.60 190,000 | 185 .28 (7.9 ] 59 | 50 L.31 3.10 10.67 1.84 7.28 9.10 .03
Mar., 28 |1.77 187,000 | 201 .24 (7.8 58|51 %.86 3.1 11.k1 2.05 7.69 10.07 0L
Apr. 29 [1.14 206,000 | 132 | .19 [7.9 | 52 ( b3 3.98 2.16 6.72 2.06 5.19 5.58 .0k
32 | .55 294,000 | 63.5 7.9 | W4 |30 | - 2.59 .76 2.67 1.84 2,38 1.82 .11
June 28 | .52 226,000 | 60.7 ( .11 (7.9 | k2 | 32 2.9 .86 2 k1 2.03 1.88 1.88 .06
July 30 | .59 126,000 | 68.8 | .12 (7.8 | 45 | 30 2.59 99 | 2.97 1.86 2.68 2.01 .10
Aug. 31 63 108,000 173.3 17 |7.9 | 4 | 32 2.8 1.11 3.15 1.97 2.85 2.27 .0b
Sept 28 | .57 232,000 | 64.8 | .11 |7.8 | kb | 26 2.66 .81 2175 2.07 2,49 1.65 .12
Oct. 29 | .58 359,000 | 70.0 | .13 (7.8 | k2’| 27 3.06 78 2.78 2.29 2.51 1.80 .16
-Nov. 30 | .92 159,000 | 105 22 (7.9 | W8 | 37 3.70 1.6k b.97 2.52 3.92 3.84 .03
Dec. 31 |1.04 158,000 | 120 15 (7.8 | 49| 39 L.06 2.07 5.83 2.86 L4.37 .72 .03
N Mean © |¢ 354 | .756|42,462,000 88.0 | .136 |7.85| 48 | 36 3.12 1.27 L.09 2.11 3.26 3.13 .088
N Period Average|#.902| 2,776,000# 96.5 49 | 39 3.39 1.k .58 2.20 3.58 3.63
Tons of Constituents, 1946 277,000 | 68,400 | 416,000 |[285,000 | 693,000 | k91,000
Aversge Tons Period 194k-1046 296,000 75,200 | 459,000 |292,000 | 749,000 561,000
Water Samples from Rio Grande at Rio Grande City Station
Jen. 13 (1.35 250,000 [ 157 216 |7.9 | 55 | 48 .25 2.63 8.44 2.15 5.93 7.39 .03
Feb. 11 |1.50 210,000 | 175 26 (8.3 | 57 | 48 by 2.92 9.77 2.09 6.78 8.20 .ok
Mar. 13 (1.70 196,000 | 196 25 (79|57 | 59 4.89 3.1 | 11.16 2.01 7.62 9.85 .07
‘Apr. 15 |1.26 236,000 | 1k8 21 (7.9 55 | &7 bk 2.38 7.8% - 1.98 5.72 6.76 .03
May 18 | .63 363,000 71.6 | .08 |7.9 | 47 | 33 2.72 .85 3.21 2.02 2.53 2.26 .07
June FUS 245,000 | 62.1 | .09 |7.9 32 2.53 .73 2.57 2.06 1.97 1.93 09
July 15 | .61 137,000 | 70.1 | .13 |7.7 | W7 [ 31 2.59 .99 3.4 1.84% 2,72 2.09 .11
Aug. 17 | .65 105,000 | 75.6 | .19 |7.6 | 45 | 32 2.95 1.10 3.29 2.08 2.92 2.36 .05
Sept. ik | .60 248,000 69.0 | .18 [7.9 | Mk | 27 2.89 .83 2.95 2.19 2.66 1.85 211
Oct. 16 | .62 427,000 | 72.1.| .09 |[7.9 | ¥4 | 29 3.12 .79 3.07 2.30 2.69 2.04 .09
Fov. 12 | .94 172,000 | 107 219 (7.9 | b9 | 38 3.79 1.65 5.13 2.54 4.03 %.00 .ob
Dec. 13 1.0k 158,000 | 122 18 7.9 | b9 | ko k.06 2.06 5.97 2.78 4.46 .84 .ok
Meen ® | 171 | .789(42,747,000 | 91.2 | .138 [7.89] 49 | 37 .21 1.28 4.3k 2.16 3.39 3.33 .075
Period Average| .B78| 4,207,000 [ 100 ) 45 | 36 3.88 1.56 'R 2.28 3.97 3.58
Tons of Constituents, 1946 305,000 | 73,700 473,000 | 312,000 771,000 | 559,000
Average Tons Period 1935-1946 N 507,000 | 12k,000| 666,000 | ks53,000|1,242,000 | B27,000
, Water Samples from Rio Grande at Las Palmas Station
’ TRovaoss 5 [ 1.1 192,000 [ 130 [ .17 [7.7 [ 50 | ¥1 .53 1.89 6.35 2.68 379 5.30 03
Dec. J 7 | 1.26| 190,000 147 8.1 |51 |4 L.82 2.29 7.34 2.96 5.30 6.35 .03
Janaghé 8 |1.26 217,000 | 152 22 llos| 57|48 3.69 2.46 | 8.03 1.79 5.73 6.91 o
Feb. 8 |1.k5 179,000 | 176 - | * 2| 57| 48 L.26 2.8 9.28 2.06 6.61 7.97 el
Mar. 9 |1.63 103,000 [ 150 21 [r.g 54 | w7 5.38 3.15 9.98 2.78 T.12 8.72 .03
Apr. 10 |1.09 127,000 | 128 Sh| b7 3.61 2.11 6.69 1.87 b7 5.85
uMay o| .60 234,000 | 69.1 | .08 [7.9| k6 | 31 2.70 80 2.98 211 2.39 2.09 .05
June 27 | M9 211,000 | 57.%{ .20 |7.9| M1 [ 29 2.57 64 2.25 2.1k 1.78 1.62 .07
July 3| .55 , 63.8| .11 |7.7| 38| 26 2.95 90 2.38 2.k5 2.10 1.65 .09
Aug. 29 | .80 64,000 91.6 | .17 [7.7 | 47 | 34 3.38 1.33 L.13 2.33 3.55 3.10 .04
Sept. 29 | .57 18%,000 66.6 | 1k 7.9 | bk | 27 2.16 83 2.83 2.09 2.58 1.75 .10
Oct. 30 | .57 299,000 65.4 | .09 |7.8 | k2| 25 2.94 76 2.71 2.18 2.57 1.59 .09
Nov. 29 | .90 101,000 | 103 18 7.9 | ¥ | 36 3.92 1.4 475 2.58 3.83 3.65 .ok
Dec. 29 |1.02 105,000 | 117 .16 (7.9 | k9 | 39 3.93 1.93 5.68 2.78 h.25 L5k .03
Mean & |4 239 | .73741,904,800 | 86.1 | .130 [7.91| 18 | 36 3.12 1.19 3.9 2.18 3.15 2.97 .062
Period Average !
Tons of Constituents, 1946 220,000 | 50,900 | 319,000 |23k,000 | 532,000 | 370,000
Ayerage Tons Period i
- Water Samples from North Foodway near Sebastian, Texas
Jan.
\ through } 11| 3.52|  55,k00 398 | 2.0k (7.8 | 6k | 60 7.76 6.717 25.47 1.77 1%.08 2k.29 .02
June :
July .
through | 12 2.63 61,700 295 1.4 (7.7 | 58 | 55 7.93 k71 17.20 3.73 9.76 16.60 .03
December|
Mean 8 16 23 | 2.99(4 117,100 336 | 1.68 |7.74| 60 | 58 7.86 5.50 20.52 2.94 11.50 19.69 | ~.026
Period Aversge| 1.64| 99,300 184 55 | 52 5.16 2.97 10.13 2.36 6.47 9.58
Tons of Constituents, 1946 8,k00 3,590 25,200 | 4,780 29,400 37,200
Average Tons Period 1941-1946 ) 5,550 2,980 19,200 5,920 25,600 28,000

%% Dercent of totel cetions @ Weighted mesn ' ® Estimated
*%% Percent of total anions ¢ Total # Period 1943-1946
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Kx105 Kx105 Kx105 Kx105 Kx10% Kx10% Kx105
-Date @259 Date @zsac‘ Date @250 Date @259 Oate @250C Date @25°¢ Date @ZSUC‘

Kx105
b" @5°¢

pare K108 i are X105 ‘ Date Kxl0S

@25°C @25°C @25°C
San Marcial Station

Jamery Tanuary Fotruary February 3 TiL ¥, ¥

1 76-5 17 Th6 1 7k 8 705 2 17 123 2 107 29 129 2k 85.9
2 733 18 77k 2 7h6 | 19 730 2 12k 3107 30 125 5 132
3 71 19 7.6 3 73.8 20 3.5 3 19 1k 5 101 June 26 133
b 7.0 20 771 4 76.9 21 73.1 b 20 16 6 100 1 19 27 133
5 73.0 21 79.8 5 76.9 22 3.0 5 21 116 8 92.5 2 130 28 1k
6 3.6 22 80.7 6 771 23 2.9 6 22 115 9 97.6 5 128 29 ikh
T 72.6 23 797 7 75.6 24 Th.0 7 23 116 11 1k 5 122 30 1k
8 3.7 2k 78.7 8 76.6 25 h.5 8 2 116 12 115 7 120 3113
9 71.9 25 79.2 9 3.7 26 80.8 9 25 17 13 16 8 125
10 723 26 780 0 739 26 737 9 26 117 15 121 10 128
u 715 27 755 1 734 27 87.3 10 27 17 16 118, 11 128
12 703 28 79.0 12 737 28 89.0 11 28 1k 7 120 July
13 70.5 29 . 76.7 13 739 28 8l.7 1 25 117 8 120 20 110
ik 707 | 36 .76.5 i 735 March 12 36 17 19 119 21 107
15 31 765 16 721 1769 13 y 26 126 22 108
16 757 w7 n.e 1770 b 1110 27 126 23101

Jemuary Fobruary Merch April H; e Tuly Rugust Septenber October Docedber
1 188 9 192 11 104 1 118 16 18 19 126 21 120 2 180 190 1 192
2 189 b 202 10 200 2 112 15 117 17 118 20 120 22 122 2h 182 27 189 2 gk
3 191 5 203 1 190 13 115 16 109 18 104 21 114 23 121 25 183 28 189 3 195
L 190 6 20h 12 198 k109 17 113 19 107 22 110 2k 115 26 183 23 189 L o155
5 12 7 204 13 12 15 109 18 108 20 113 23 11 25 17 27 185 30 191 5 193
6 192 8 2oy ik 121 16 108 19 107 21 109 2k 120 26 108 28 183 18¢ 6 193
T 192 9 a0k 15 121 17 - X 20 106 22 114 25, 123 27 113 29 183 November 7 195
8 132 10 206 16 107 18 103 21 109 23 121 267 125 28 11k 30 183 1192 8 1ok
9 191 1197 17 11 19 1 22 108 2k 120 27 130 29 118 Qetober 2 191 9 191
10 194 12 205 18 103 20 118 23 119 25 112 28 131 30 119 1 178 3193 10 192
1 19% 13 206 19 103 21 110 2 108 26 113 29 112 31 116 2 18 Lo155 195
12 19 1h 208 20 102 22 107 25 109 27 117 30 108 September 3 177 5 19k 12 187
13 197 15 208 21 102 23 112 26 105 o8 12k 31 112 1 18 L 180 6 193 13 186
PUBEEST-1Y 16 206 22 100 2k 119 27 100 29 125 Augnst 2 113 5 176 7 187 1 196
15 194 17 205 23 101 25 116 28 102 30 17 1 106 3 119 6 111 & 187 15 196
16 192 18 201 2k 100 26 108 29 108 July 2 1o ko123 7 101 2195 16 19
17 15k 19 207 25 93.8 27 113 30 109 1106 3 09 5 126 8 87.8 3191 7195
8 193 20 129 26 973 28 17 31 1l 2 106 ious & 126 9 106 ik ks 18157
19 15k 21 122 27 99.9 25 120 June 300105 5 112 7 123 10 127 351G 15 195
20 195 23 121 28 103 30 12 1112 Loo16 6 109 8 125 n 139 1B 161 20 158
21 195 2h 127 29 102 Mey 2 116 5 108 7 106 g 126 12 k6 19 157 21 137
22 196 25 107 30 103 13 3 19 6 10t 8 110 w0 118 3 156 20 175 22 130
23 1L 26 107 31 99.2 2 112 Loesa 7 109 9 1l 119 [k 21 170 25 1l
2k 199 27 116 April 3 i 5 110 8 113 10 113 12 118 15 ° 167 22 176 2b 151
25 199 28 119 1 968 o120 & 1n 9 10b 1 109 131k % 163 23 181 25 170
26 199 March 2 9.5 5 108 7 112 10 113 12 107 151 17 10 2k 18k 26 176
27 199 1 k% 3 97.5 6 106 8 116 1 1k 13 112 15 134 18 181 25 186 27 175
28 200 2 158 L 8.8 7 107 9 121 12 18 % 119 16 1hg 3 18 26 18 28 186
29 201 3 175 5 105 8 119 10 122 13 1k 15 120 17 154 20 180 27 185 29 187
30 2 Boass & 105 120 1 1 113 125 18 162 21 170 28 30 188
31 202 5 190 7 106 10 126 12 ur> 15 112 17 125 15 166 22 182 29 190 31 191
February & 194 8 102 11 123 13 112 16 110 18 120 20 167 23 18 30 196
202 7 184 9 106 12 121 i a7 17 a7 19 a8l 21 188 2h 185
2 203 8 185 10 102 13 112 15 121 18 123 20 118 22 179 25 191
Fort Quitman Station
Tamiary Tebruary Teroh Rpril ¥iey July Tugast Seftember Ootober November Tecenber
3 326 2 345 1L 389 e5  h37 28 355 1 738 8 €30 13 579 9 17 6 30 365
5 327 7 349 16 348 27 k30 June 6 k79 ek 18 373 11 2351 o 378 369
10 333 1k 366 21 W76 May 6 630 11 505 17 656 18 372 12 269 13 358 313
17 320 16 384 28 536 2 k1 8 578 18 757 21 680 25 W5 16 323 20 326 359
19 328 19 366 April 9 281 13 581 20 714 28 696 28 k2o 25 257 23 35 376
2k 331 28 250 b 530 16 639 20 675 25 688 Saptember October L 380 26 346 252
31 3k March 11 528 23 502 22 6h1 August L 355 2 ko2 30 388 359
7 352 18 &8 25 610 27 896 1709 4 341 8 172
Upper Presidio Station

Jemuery Fabruary Harch Hpril Viay Ty August Beptember Botober Tovember December
5 333 9 34y 16 ki1 24 607 30 646 3 107 3 shé 7 161 5 268 2 376 7 hor
12 333 13 363 2% k65 27 618 Juns. 7 370 10 217 1 314 12 180 9 ko2 i 368
19 34 16 368 31 499 Mey 5 665 13 85.k 17 682 20 £7.6 19 292 16 3% 21 334
21 339 23 500 April L6k 8 681 20 ko9 2k 750 21 3.2 2h  3hk 23 366 26 364
31 350 March 7 557 11 263 15 638 22 107 31 750 23 180 26 369 30 354 28 287
February 2 ho3 ik 584 18 W36 2 703 27 291

3 354 9 25k 20 601 25 601 29 b5

Ric Conchos at Cuchille Parado Station

Fobruery Harch April June Taly August Ragast September October Tovember Decenber
18 - 93.5 25 82.9 25 B 3 104 1 92 2 105 31 87.h 21 57.1 9 6.2 13 87k 23 102
20 93.3 27 78.1 5 96.4 3 95.8 5 95.6 Septembar 21 1.6 11 66.8 18 83.1 25 98.6
22 B87.5 29 8.7 1875 7 995 5 93 5 91k 1 23 56.6 L, 60.8 20 833 27 10
25 90.2 April 3 90.6 10 108 8. 9%.2 7 2.3 1 b1 25 67.5 16 63.0 22 82.6 30 105
7 9.7 71 90.0 12 109 8 822 82.0 2 38.6 26  51.6 18 &9.2 25 8.1

March 3765 8  ghe W 999 10 58.7 12 6k b 388 26 504 21 2.5 25 932

1 9.9 5 925 10 %6.7 17 99.6 2 5717 1 92,8 5 349 27 85k 23 .6 December

L 831 8 502 13 9.2 18 015 15 72T 16 955 5 310 30 73.9 25 2.1

6 89.4 10 $0.9 15 85.7 21 108 17 .1 19 9h.7 6 32.8 October 2B 7.1 b 91.0

8 gio | 12 9.k 17 100 23 395 1 8.0 21 9.5 g s 2 30 77 6 95.9

11 765 B 8.5 20 108 25 38.5 22 B5.4 23 115 11 50.4 Lo s0.2 November 9 6

13 3.7 17 72.7 22 99.6 2k " 22 85.5 26 125 13 58.8 b 5k.0 75.8 1n 8h.2

15 81.8 19 66.7 24 111 26 107 24 77.% 28 128 16 £5.9 7 65.3 L 8u.8 13 86.2

8 79.7 2 70.8 99-5 28 B4.5 26  87.6 30 126 18 T71.6 7 548 6 75.7 16 9h.6

20 Th7 |2 75 29 1 28 715 29 101 30 127 19 2.1 8  60.% 74 18 109

2 81k 26 56.1 31 121 31 9s.6 | 31 877 0 777 8 625 n 773 20 9.5

Rio Conchos Canal at Lower Presidic Station

Jenuery Januery February February March March March Merch April April April
5 18 27 107 2" 10l 16 11 2 102 9 %01 16 86.1 23 87.3 7 88.k 13 101 20 78.5
19 128 31 93.9 10 97k
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Kxl0s Kx105 Kx105 Kx108 Kx105 Kx105 Kx105 Kx10% Kx105 Kx105 Kx105
‘ Date @25°C Date @250 ‘ Date @25°¢ ‘ Date @5°C Date @25C Date @B libm @ ‘ Date @25C lilme @259C Date @25°C ‘ Date @Bnc‘
Rio Conchos at Oiinaga, Chihuahua
Jarmary - Febroary Harch Ny Tune Tuly Auguet September September October Decamber
12 108 23 103 30 88.0 5 51.0 6 119 1 8.4 3 103 2 38.3 23 Lo.7 30 81.0 2 97.2
27 iog 27 95.0 April 12 105 9 11 8 8.9 10 8.0 2 386 30 684 | November 8 .7
3 10 March 6 917 19 102 6 108 s 70,9 18 102 7 378 Octobar Loy 16 90.1
February 2 102 13 10h 26 115 $23 113 20 85.9 27 108 1% 62.8 7 5.3 11 8L 23 88.7
2 102 9 gh.b 20 78.1 30 105 30 78.5 | 28 86.3 31 122 21 82.2 14 62.8 18 .3 30 98.9
18 105 16 87.6 | 2b  83.h 21 825 21 827 25 86.6
16 11 23 87.7 29 95.9 23 %9.5 29 79.1 28 96.7
Langtry Station
Teruary February March April Hay Juno Rugust September Gotater October November
1 152 12 138 19 116 30 101 22 82 26 3 6 9.9 1 ks 1. 18 8k 26 121
. 1 156 - 17 120 27 116 May 2h 95.6 July 1h 76.7 12 ¥2.6 & 2. 20 2.5 27 121
7 143 18 130 Apri. 2 8.1 Juna 96.5 16 72.0 12 43.8 6 Ll5 27 ° 99.0 December
1k 159 26 153 3 119 5 85.2 8 109 2 95.1 20 72.0 16 k9.6 7 63.9 November 1 122
15 151 cn L1313 6 £1.0 11 97.5 10 86.5 28 83. 16 50.0 7 63.9 3 12 3 123
28 164 5 123 10 103 7 96.5 19 90.2 15 95.9 September 19 63.3 9 sk.9 10 110 1 117
February 137 17 103 8 89 23 32.1 18 77.0 3 9. 27 517 9 555 8 106 15 12k
113 13 152 18 957 w0 8.2 2h B3 22 60.k L7635 25 S2.b 0 é2.1 19 106 17 119
4 136 15 15k 9 | 12 663 26 78.7 31 851 9 5.k N 18 848 | 20 107 2 122
Pecos River Station near Comstock
JervEry Yetruary VETCE T ey Forie Taly Rugust 2 Betober November
2 615 7 706 13 838 16 599 16 569 19 Lo 23 387 26 M1 27 ¥ 12 27 371 30 k422
Loose2 9 701 15 801 18 57 18 ho3 21 k70 25 363 28 32 25 390 29 378 Decenber
6 619 11 688 i7 762 20 554 20 308 23 3.5 27 Mk 30 389 October 31 384 41
8 62 13 701 1 727 21 h15 22 b2y 25 ' 148 29 372 September 1 535 November 6 W7
10 626 15 697 21 722 22 229 2k bk 21 213 31 389 10397 3 55k 2 182 8 k2o
12 626 17 675 23 690 ok 276 26 386 29 298 August 3 387 5 2lo b 390 10 b3
1 6hb 19 23 ne 26 Lh2 28 390 July 2 387 3 301 8 0.8 6 398 12 2y
16 656 21 639 27 728 28 361 30 b2y 1 359 L 362 5 478 [ 31.2 8 393 1% 17
i8 668 23 671 25 669 30 b7k June 3 388 6 383 7 286 7 T 10 ko7 16 504
20 66k 25 63 31 645 Mey 1 566 5 376 8 398 5 398 9 134 12 397 18 556
22 668 27 639 April 2 502 3 558 7 387 10 388 11 236 11 252 1 383 20 Loy
eh 676 March 2 616 b 60 5 563 g 400 12 396 13333 13 304 16 393 22 L6s
26 707 T 661 b 603 6 163 T 673 11 W 1 Loo 15 386 15 374 18 398 2k il
28 7 3 669 6 609 8 1% 9 677 13 385 16 409 17 336 17 216 20  hog 26 Ly
February 5 736 8 613 9 307 11 561 13 ho8 18 383 1o 383 19 316 22 4og 28 463
1 679 T 13 10 568 10 119 13 505 17 392 20 ko2 21 354 21 319 2 N19 30 465
3 701 9 820 12 580 12 275 15 ik 19 398 20 379 23 kog 23 31 26 418
5 7u 1 85 1 565 i 370 17 W39 21 24 385 25 ko2 25 330 28 37
Goodenough Spring Station
T Jemgary March ¥ey June Fuly July August September  Gctober Wovember December
18 LE.L 18 37.6 16 39.9 10 ‘458 1 21.kh 12 Lo.e 7 23.9 28 30.8 26 544 _| 18 3.0 9 36.1
18 k.2 18 32.0 16 35.5 30 2.4 1275 19 b3.2 7 2h.3 28  29.9 30 Lh.6 18 45.8 9 385
Februery April June 30 275 1 ;5 19 282 7 232 Qctobar 30 Us.7 22 W0
. 7.9 0 k65 30 215 12 ko8 1 291 22 2h.g 15 7 22 46.6
k2 15 28.2 10 4.k 12 k0.a 22 267 26 5k5
Jeruery February Vorch April Getabar Wovember Deember
1 186 7 181 18 20l 18 153 1 8.3 1 10k 2 11§
2 184 8 182 19 201 20 175 2 69k 3 110 3110
3 185 9 181 20 199 22 133 3 ok L o110 ook
-1 10 18k 2 1 2 615 L 63.6 5 U5 5 121
7 181 1 189 22 186 23 k9.8 7 L2.8 6 11k 6 125
8 182 12 178 23 189 2k 810 8 7hy 7 1k 7 117
10 175 w182 2b 190 25 791 -3 802 8 nb 8 129
1173 -5 180 25 190 26 78.6 W s2.0 9 116 9 129
13 196 16 190 26 17h 27 91.7 11 56.3 10 113 10 132
19 17 183 27 175 28 130 12 &k | u 13 11
5 187 18 18k 28" 167 29 130 3 7.9 | 12 W6 2 138
16 187 19 173 20 17k 30 115 i 719 13107 13157
17 184 20 173 30 17k 15 81 1 110 1 2ok
18 188 22 175 31 183 1107 16 81.8 15 111 15 123
15 187 25 190 April 5 1 17 838 16 107 16 135
20 184 27 198 118 6 ig.2 18 925 17 105 17 133
21 184 March 2 176 7 708 19 93-5 18 106 18 132
22 178 1175 3 178 8 705 20 3.2 19 108 19 135
23 18h 2 175, Lo 9 584 21 %27 20 107 20 138
2k 188% b 192 5 172 10 593 23 96.7 21 110 21 1
27 183 5 193 7 188 1 %29 2h 9.9 22 110 22 1
28__ 185 6 196 8 170 12 92.1 25 96.5 23 106 23 135
257 189 7 183 9 166 13 2 26 99.1 24 104 2L 135
30 1% 8 18y 10 169 1 gh.8 27 95.2 25 12 26 1b2
31 199 16 203 11 162 15 634 28 99.3 26 119 27 143
February 10 203 12 163 16 7Tk 25 9o.h 27 122 28 1w
19 12 216 13176 7T 30 108 28 121 29 1k
2 186 13 215 1170 18 120 31 103 29 123 30 140
3 187 ik 205 15 179 19 128 30 120 31 140
L83 15 200 16 179 20 123
5 187 16 =202 17 168 21 1k
6 186 17 202 8 151 22 11
Jeruary February Fexoh April September Cotober Tecember
1 1h2 8 202 20 3 26 50l 26 82. 31 1.3 101
2 1 1 2% 22, 399 29 508 27 57.6 Fovember | 2 105
boo1m 13 221 25 8 30 506 30 36.1 1 1.7 ko109
7 10 15 225 27 k1 May 1 October 6 64.3 6 115
9 138 18 233 29  Leg 1 497 2 . 38.3 8 63.2 9 118
1 1lo 20 236 31 b3 3 361 5 B 2 hoz 1 &g 11 18
1 1S 22 oy hpril LTS8y 1 '56.0 1 - 514 3 559 13 67.8 131y
18 154 25 26 435 b 546 1 51 3 53.6 8 785 2 5.7 9  65.6 15 63.1 16 115
18 161 27 252 3 Lk 6 .8 3 375 5 55.0 12 80.0 4 50.7 9 411 18 773 18 115
23 179 28 257 5 L& 8 103 5 k7.3 5 56.1 i 79.8 6 644 10 33.8 20 82.3 20 117
25 179 March 8 L9 10 ha, 7 50.2 8 5k 16 78 9 38.7 n - ka 22 Bg.h 25 1eh
28 180 1 267 10 475 13 58.0 9 kg 10 55.2 19 77k 1 521 537 25 91.0 25 135
30 184 L 296 12 518 15 72.1 9 4.6 n o 369 2 778 16 sk 18 sk 27 955 152
31185 6 312 15555 17 80.7 10 373 15 65.9 25 77-2 16 60.9 21 k7.0 29 g7.2 30 18
Pebruery 8 36 17 115 20 77.1 2 6.1 17 69.4 26 76.6 18 27.7 23 531 30  98.8 31 190
1 3k 19 225 21 7Lk i 55k 19 73.8 28 90.5 20 32 25 70.0
L o101 15 360 22 ko3 2 8.3 7 8. 2 79.2 28 803 23 37.8 28 700
6 199 18 369 ah Loy b &h5 25 gks 24 97.0 29" 56.8 5 %.5 30 63.7

TR
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Kx105

Kx105 Kx105 Kx10% Kx10% Kx105 Kx105 Kx105 Kx10% Kx105 Kx103
‘ Date @259¢ Date @zsﬂ Date @n5oc | Oate @25o¢ Date @I5o¢ Date @B5°C Date @350C Date @25°C Date @z Date @259 Date @25°¢
Roma Statign
Temary ol March April Tuna July August September October November
1169 2 a7k 7 194 12 189 , | b 69.6 | 16 6.9 | 19 81.8 [ 21 93.0 23 564 | 27 95.h .| 29 107
2 172 3 181 9 191 13 191 15 62.9 17 107 20 8k.2 22 96.3 2k 9.9 28 g92.1 30 110
3 178 Looary 10 199 1 219 16 &7.5 18 107 21 83.0 23 8.5 25 55.6 29 93.7 Decmeber
hoo178 5 178 11 198 15 195 17 £5.5 13 110 22 87.6 2l 88.8 26 43.0 30 97.8 1 108
5 180 6 177 12 19k 16 250 18 893 20 116 23 79.2 25 9k 27 67.9 31 95.6 2 107
6 177 7 182 b 198 17 201 15 70.7 21 103, 2L 83.1 26 91.% 28 68.9 Novembsr 3 112
7 180 8 184 15 199 18 16k 20 105 22 101 25 81.9 27 80.9 29 775 1 98.0 boo11n
8 187 9 182 16 203 19 146 21 82.5 SR ) 26 855 28 71.6 30 785 2 931 5 112
9 189 10 191 17 20) 20 122 22 67.8 2l 51.8 27 B5.9 " 28 T2.7 October 3 99.3 6 1l
10 190 1 193 18 202 21 1% 23 54.1 25 L. =8 95.1 29 = 54.9 1 83.1 L B6.6 7 114
11 18 12 191 19 196 22 124 2l s0.5 26 Ghh 29 87.9 30 18.0 2 645 5  98.6 B 115
12 191 13 189 20 207 25 152 25 éh.9 27 3.5 30 82.1 3 69.8 3 63.2 6 95.9 9 117
13 196 1 190 21 210 24 8.1 26 624 28 351 31 83.6 September L 605 7 1o2 10 118
b 195 15 188 23 201 25 62.9 27 69.0 29 51.8 Auguat 1 13.8 bl 58.7 8 101 1 15
15 184 16 187 2L 228 26 7.8 28 67-3 30 14.8 2 73.9 2 62 2 6 54.6 El 98.8 12 113
18 177 17 189 25  22) 27 912 29 ho.7 July 3 '80.9 3 37.2 7 6L.2 10 102 13 11
17175 18 190 26 217 28 . 93.2 20 4.9 1 6.2 4 79k 4 58.1 8 517 11 103 % 115
18 180 15 186 27 215 29 86.2 30 32.2 2 by 5 865 &  38.9 9 7hl 12 106 15 19
19 a7k 20 187 28 221 30 8La 31 35.6 3 352.8 6 B2 7 48.6 10 k6.9 13 108 16 120
20 172 21 190 29 218 Mey " June b 6.1 7 81.h 8 71.5 11 55-8 14 110 17 12
21 175 22 187 30 213 1 80.4 1 431 5 55-7 8 8k.6 9 83.1 12 61k 15 111 18 12h
22 17k 23 189 31 215 2 83.6 2 653 6 363 g 3k | 10 $3a B 55k 16 1 19 118
23 182 b 185 April 3 93.0 3 k9.7 8 57.9 10 88.0 11 106 i 55.9 17 11 20 18
24 176 26 186 1 21k § 83.8 0 6.4 9 61.8 11 89.3 12 102 15 67 18 109 21 119
25 182 27 191 2 210 5 122 7 .1 10 Sk 12 87.h 13 76.8 16 65.8 15 107 22 11k
26 178 28 192 3 204 6 63.0 8 k7.0 1 65.8 13 - 855 1k 61.2 17 66.8 20 107 23 18
27 187 Merch 5 203 7 90.0. 9 b5t 12 65.6 14 86.0 15 61.8 19 7.7 21 106 2k 120
28 18k 1 183 6 207 3 52.7 10 6Lk 13 9.5 15 0.1 16 55.9 20 32.9 22 108 25 126
29 186 2 181 7 198 9 845 u 6.0 i 76.6 16 8.3 17 569 21 826 23 109 26 1e@
30 183 3 186 8 192 10 58.3 12 67.9 15 79.8 17 90.7 18 53.2 22 81.3 2k 106 27 12k
31173 bo183 9 1% n 58| 13 733 1€ 73.9 | 18 %2 19 7.6 23 85.3 25 107 28 123
Februery 5 181 10 186 12 83.0 1 83.L 17 71.0 19 92.8 21 35.2 2k 20.1 26 108 29 130
1169 € -186 1 187 17 102 15 779 18 Bkl 20 90.9 22 46.7 25 91.7 27 10k 30 139
28 106 - 31 "1k
. Ny
. Rio Grande City Station
Fermary February Harah April Fay Tane July Rugust September Gotober December
2 151 12 178 20 155 23 160 22 873 26 8.2 27 88.k 29 1.6 26 8. 28 gh.g k06
5 158 % 178 25 223 2k b1 2% 53.3 27 .8 29 98.2 25 8.0 30 Bh.5 30 99.5 6 117
7 157 16 179 26 209 26 87.3 27 37.1 29 47.3 31 88.7 30 47.2 October November 9 19
10 165 18 182 27 217 29 87.7. 27 Lo.9 30 51.2 August 30 58.8 59.1 1 96.4 11 116
12 160 20 179 29 219 Moy 27 703 July 5 8.9 September & 591 5 95. 2 16
1 168 22 182 April 1 8.3 28 8.7 86.9 7 86k &7 7 871.0 9 101 16 120
16 160 25 18k 1 209 3 929 June 3 5.8 9  88.1 3 38.0 9 879 1 10k 18 121
18 163 27 179 3 206 6 923 1 ko3 6 55.3 12 90.4 6 m.o 9 8B.0 13 1 20 120
21 158 Merch S5 195 7 95.4 b 512 9 56.8 1k 8.3 9 90.6 9 75.6 15 111 21 120
23 162 1 18 8" 190 T 103 6 h8.1 11 55.8 16 90.7 11 100 11 59.6 16 119 2 117
25 163 4176 10 183 8 7%.8 7 b7.3 13 68.2 18 k.5 13 8o.1 11 52.1 206 109 26 130
28 170 6 184 1?2 18k 8 72.5 10 .6 15 T8.% 20 96.2 1% 60.5 1k 51.8 22 109 28 127
31 164 8 190 15 194 10 95.8 1k 77.6 17 76.3 22 95.9 16 58.9 16 £7.1 25 108 30 1k
February 11190 17 165 13 1k1 17 805 19 82.6 2k 97.7 18 55.9 18 70.5 27 12
4170 13 185 18 166 15 62.6 19 126 21 89.8 26 96.% 20 5.8 19  68.3 28 11
6 166 16 207 20 b9 17 69.3 21 118 23 85.9 28 52.6 23 55.9 25 Bl
8 172 18 206 22 140 20 86.9 2% 356.3 25 88.% 29  86.) 2k 57.3 25 947
.
Retamal Canal Station
[ Jemunry Tarmary Taraary Jarmary Jenuery Jamary Jamuary Jemuery Fobriery Fobruary Fobruary
‘ 2 147 ‘ ¥ 153 ‘ 7 155 9 155 1 155 1k 153 16 153 18 153 10173 ko3 6 X
8_ 113
.
Las Palmas Station
January Mezch June August September October Tovember November December
W7 25 207 12 5L.3 2 93.8 16 91.8 10 6.3 2 9L.9 2k 109 17 5
L 153 27 207 13 53.3 8.7 7 674 1 58.7 3 970 25 109 18 213
T 155 29 206 14 67.6 93.4 18 62.5 12 k8.7 L 972 26 108 19 115
9 155 April 15 63.9 95.4 19 59.8 13 s5h3 5 956 27 108 20 119
11 155 184 6 77k 9.3 20 57.2 i 2.0 6 985 28 110 21 119
W 155 3 184 17 67.1 92.9 21 55.0 15 55.1 7 981 29 108 22 122
16 153 5 184 18 684 6 101 22 55.0 16 53.9 8 97.8 30 109 23 1ee
18 351 8 176 19 70.8 & 85.3 | 23 8.9 | 17 362 9  87.6 | December 2k 19
February 10 175 20 5.0 61 85.5 2 48.9 18 66.8 10 96.7 1107 25 120
1173 12 176 21 7.4 & ember 25 12.3 19 64.5 11 97.8 2 106 26 124
ko173 oh 186 22 8k.3 5! 86.5 26 68.7 20 65.1 12 101 3 108 27 116
6 173 25 99.6 23 83.3 70 78.0 27 565 21 66.8 13 101 L 108 28 120
8 173 | 26 99.9 | 2b 105 67. 53.5 28 552 | 2 6.9 | 1 101 5 110 29 1y
1 17k 29 72.3 25 102 75 9.3 29 13,5 23 7L.h 15 102 6 109 30 126
13 183 mcm e ————— 26 79.8 75. 54.3 30 68.1 2k 83.4 16 10k 7 107 31 )2
15 183 June 27 5h.9 83. €1.7 October 25 82.h 17 107 3 m
18 176 2 W2 28 7.l 82. 85.8 1 6h7 26 80.7 18 107 5 11k
March 5 8.5 29 5.9 76. b9 4 2 79.3 27 82.9 19 110 10 11h
1 180 6 shb 30 37.7 85. 54.8 3 2 28 89.5 20 111 12 118
3179 7 &k July, 86. .y L 8.k | 29 8.1 | 21 11 3 16
15 179 5  56.9 1 h28 8a. 86.2 5 68.6 36 9k 22 112 1 119
18 197 9 525 2 .o 30. 87.9 6 9.0 31 95.0 23 111 15 120
20 196 10 ° 511 3 W87 8. 103 7 381
22 195 11 lg.9 4 52.3 89. 50.8 8 61.2
North Foodway near Sebastian, Texas
Taruary February Merah AEriL oy Fane TuLy Angust September October Tovmeoer
7. 335 15 465 12 380 15 kho 20 362 27 391 25 302 21 282 28 121 22 349 25 35k
29 W6 27 4 28 L6k June July August, September Qctober Tovmember December
7 368 3 318 10 295 731k 30305 & . 306 12 33k 2 34k
30 381
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RIO GRANDE SALT BURDEN

In vhat follows the terms "salt” and "salta" mean total dissclved solids in the water of the Rio Grende and
tributaries. The graphical and tabular results below are based upon the chemical anilyses shown on the preceding
pages as well as upon similar data in previous Water Bulletins.  For some tributaries, the results are based upon
curves showing the approximate relationship between salt concentration and amount of stream flow. For other sta-
tions and stream contributions, the results are arrived at by secondary deductions. At stations carrying the

sign * the results are based upon the analysis of weter ssmples. Similar grephs will be found in previous Water
Bulletins.

Concentration
Tons/Acre Foot
Normal
1946 1935 to
1946 Millions of Tons of Salts Per Year
o = N W = RS o -~ [e-) Vo)
N T
7L # .63 SAN MARCTAL o —0 1941
Unmeasured I
6l .68 CABALLO DaM———'b6 0 1542 oo
Urnmeasured ! E
70 * 7k LEASBURG DAM ‘h6el o 1942 EE (o)
Unmeasnured E E o
1.11 * 1.06 EL PASO-———1'46 o 1942 EE @
Unmeesured e >
3.16 *| 2.09 FORT QUITMAN ,’ o 1942 55 =z
Unmeasured 35 . 88 [w)
2.42 % 1.91 “UPPER PRESIDI( | —o0 1942 Y m
72 % 57" RIO CONCHOS '3 . w
1ho ) o 1942 Yo B
Unmeasured g [l
.98 .8k ' | LOVER PRESIDIO—— 40 e} —1 o 1942 5 -
.36 34 ALAMTTO CREEK > w
o e H|——1—o 1942 o & &
76" .56 TERLINGGA CREEK & S =
tho { —0 1942 é ¢ U
Urmeasured = ° m
.95 .81 | JomRsoN RancE———] '40-ey\— o 1gl2 B 5 2
Unmeasured \un &
.81 * Th LANGTRY. |40 \ 194 | o
3.1 %[ L.18 PECOS RIVER T~ - °
1940 —& = 5 — 1941 —o
.29 .55 | GOOTENOUGH SPG. \ i &
1940 —e Y f 1941 —o
245 * .29 DEVILS RIVER \ ’ /
. 19%0 - T 1941 —o
.18 .51 LAS VACAS CREEK \
Unmeasured | /
L9k 1.13 DEL RIO—— 1940 { 19k1—o
.20 5% SAN FELIPE CREEK 1
19%0 5 19h1—o0
20 .55 PINTO CREEK
1940 B 1941—o0
.30 .37 RIO SAN DIEGO |
» 19k | 1941—0
.18 .25 RIO SAN RODRIGO | 1 <
. — - -—— 1940 -® i 19410
Urnmeasgured /
B x| 1.06 EAGLE PASS 19k0-e { 1941 —o
.48 .5k RIO ESCONDIDO - | i
1940 ¢ 1941 —o
Unmeesured L2 \
79 .99 LAREDO 19404 L+ 19410
T3 % .95 RIO SALADO i 7‘
19401 Y 1941—0
Unmeasured i{(
77 :96 ZAPATA 1939 1 194—o0
.56 .52 RIO ALAMO J 1
(S 1939 1+ I 1941 —o
Unmeasure | |
76 * KN ROMA: - 1939 & < 1941—0
.65 .62 RIO SAN JUAN
. 1946 Y 1941—o0
Unmeasured \ [
719 % .88 RIO GRANDE CITY 1939&4 — T 1941—0
[=] [aad n N = v o -~ [o~] : o

Millions of Tons of Salts Per Year
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SANITARY ASPECTS OF WATER QUALITY

The sanitary water sempling and essay program along
the Rio Grande 1s- & joint undertaking of the Texas State
Health Department, the Federszl Department of Public Health
of Mexico, and the American and Mexican Sections of this
Commission. Some co-operation was rendered by the Pan-Amer-
‘1pan Sanitary Buresm and the United States Public Health
Service. Analyses of samples were made in the E1 Paso City-
County Health Laboratory, -the El Paso Water Plant Laborato-
ry, the laboratory of the Central Power and Light Company
Water Plant at Leredo, snd the Cemeron County Health Unit
Leboratory. All analyses were made under the "Rules of
laboratory Procedure" set out on page 75 of Water Bulletin
No. 13. The "Most Probsble Numbers" (M. P. N.) of coliform
orgenisms per 100 c.c. of sample water were obtained from
the enalyses by means of the M. P. N. table shown on pages
75 and 76 of Water Bulletin WNo. 13. Some enalyses were
mede for Blological Oxygen Demand (B. O. D.) and for Dis-
solved Oxygen (D. 0.). The results of all of these analy--
ses for 1946 ere tebulated below for sach of the sempling
points.

Analysis of the records published in these Water Bul-
letins since 1932 for Nuevo Laredo, since October 1942 for
Laredo, and ‘since 1937 for El Paso show that the monthly
average coliform density 1n Rio Grande water at these
polnta correlates quite well with surface washings of the
tributary watershed as indicated by rainfall or surface in-
Tlow to the river. . .

This together with the fact that a high coliform den-
sity wes found in the storm flow of three tributary arroyos
draining normally dry desert areas, some with no human hab-
itation, (see page 72 Water Bulletin No. 15) indicate that
proportionally large coliform contaminations in the Rio
Grande come from the surface wash of the Rio Grande water-
shed even from uninhabited desert areas. These facts also
indicate that coliform concentrations in the Rio Grande do
not reliably show sewage contemination.

For records of previous years see "Sanltary" in index
to Water Bulletin No. 1% and subsequent bulletins.

D.O. [B. 0. D. | Coliform D.O. [B.0.D.| Coliform Coliform L Coliform
?;;g Percent Parts Per| Organisms :)9322 Percent |Parts Per| Organisms F;‘;E Organisms :)93;2 Organisms
Saturation | Million Jper 100 c.c, ISaturation| Million | per 100 c. c. per 100 c. c. per 100 c. c.
FRANKLIN CANAL AT WATER PLANT RIO GRANDE AT YSLETA-ZARAGOSA BRIDGE RIO GRANDE AT TAREDO WATER PLANT
Feb. 21 88.1| 2.8 6,200 | Jan. 2 75.9| 6.6 3,800,000 | Jen. 1 o July 9 620
27 89.1| 3. 1,100 9 60.8| 7.2 3,800,000 i 2.6 12 1,100
Mer. 20 3,600 16 60.9| 12.7 7,600,000 8 36 16 2,400
27 93.5 3.2 1,100 23 53.4 [ 13.h 3,800,000 11 0 19 930
Apr. 3 3,600 30 52.2| 10.9 620,000 15 230 23 2,300
10 0.9 1,600 | Feb. 6 61.7 7.2 360,000 18 o] 26 9ko
17 8k.2 2.2 2,300 13 67.8( 15.8 360,000 22 [ 30 360
2L 83.5 1.3 1,600 20 60.3 [ 13.0 360,000 25 23 ang. 6 210
Mey 1 81.2| 1.1 3,600 27 8.6 7.8 360,000 . 62 8 230
8 8250 1.3 2,300 | Mar. 6 56.1| 13.0 1,300,000 | Feb. 1 0 9 620
15 83.0 1.0 1,600 13 63.1| 9.5 36,000 5 62 13 230
22 gh1| 1.8 2,300 20 62.3| 8.0 1,100,000 8 23 16 160
29 8.3 1.0 620 27 76.7| 9.0 - 360,000 12 36 20 210
June 5 87.5| 1.2 3,600 | Apr. 3 80.7| 11.9 620,000 15 0 23 210
12 91.6| 1.1 Sho 10 65.8| L.2 270,000 19 16 | 27 36
19 85.7 1.6 6,200 17 59.5 5.3 360,000 22 ¢] 30 180
26 87.1 1.4 5,500 2l 68.1 k.2 260,000 26 36 Sept. 3 1,100
July 3 1.9 620 | May, 1 59.7 4.8 340,000 | Mar. 1 o é 1,300
10 89.6 2.5 2,300 8 60.0 by 1,600,000 5 110 10 16,000
b 88.3| 1.9 5,500 15 5.5 6.4 2,200,000 8 2.6 13 6,200
2l 88.8 1.8 620 22 68.1 3.0 340,000 12 62 - 17 38,000
31 90.9 2.0 6,200 29 68.1 3L 620,000 15 6 20 3,600
Aug. 7 92.6 | 2.3 3,600 | June 5 65.6| 3.8 620,000 19 62 24 | 38,000
15 95.1| 2.3 | 11,000 12 sh.9| 5.8 3,800,000 22 0 27 | 13,000
22 89.6 2.3 16,000 19 63.3 3.2 360,000 26 160 Oct. 1 11,000
29 89.5 2.1 2k, 000 26 66.9 [ 2,400,000 29 91 L 550
Sept. 5 89.2 2.2 11,000 | July 3 6h.5 7.6 620,000 | Apr. 2 3L 8 2k, 000
12 90.5 2.2 6,200 10 65.7 5.7 1,100,000 2 110 11 3,600
19 90.0 1.4 2,300 17 65.7 2.0 340,000 9 93 15 2,000
26 87.9 1.2 2k, 000 24 70.6 3.6 360,000 12 36 18 3,800
oct. 3 97.6| 1.5 | 70,000 31 76.8| 3.0 230,000 16 13 22 6,200
10 86.8 1.6 1,100 | Aug. 7 Th.3 5.6 620,000 19 16 25 7,000
17 86.8 1.2 3,00 15 7.9 6.0 360,000 23 1,100 29 360
24 8%.9 1.5 6,200 22 75.8 by 1,100,000 26 k7 Nov. 1 210
31 86.8 1.2 70,000 29 75.2 8.0 360,000 30 230 5 93
Wov. 7 89.6 1.9 2,300 | Sept. 5 70.6 j 620,000 | Mey 3 160 8 41
b 85.7 3.3 6,200 | ° 12 72.5 230,000 7| 11,000 12 7.7
o7 0.8 1,600 19 60.8| 6.4 7,000,000 0] 2,k00 15 6
Dec 5 98.5 2.0 1,100 26 53.9 3.7 360,000 14 5 19 95
12 85.7 2.0 1,100 | Oct. 3 6.1 6.4 7,000,000 17 2,200 22 7
18 89.1| 2.1 620 10 6.6 7,000,000 21| 38,000 26 230
2l 84.8 3.0 360 . 17 62.2 8.4 1,600,000 2L 2,400 29 0
28 . 2,300 2k 69.0| 13.k 360,000 28 1,E00 Dec 2 36
31 2k,000,000 31 9,k00 [
versge |’ R 32?’ Bl wov. 7| 68| 7.2 620,000 | June & 620 10 110
- 2 14 53.8| 8.0 1,100,000 7 62 13 0
21 57-9 .o 1,600,000 11 230 17 62
27 31.9| 25.2 6,200,000 1k 36 20 0
Dec. 5 48.0| 15.0 2,000,000 18 360 2k 110
12 59.1| 6.0 1,600,000 21| 22,000 27 2.3
18 56.4 2.8 3,600,000 25| 16,000 31 2.3
2l 6h.7 6.0 620,000 28 2,400
- Total 3,175.2 | 368.7 | 107,746,000 | T°F ? i’ ggg Total 303,099.2
Average 63.5 7.4 2,070,000 ? Average 2,850
Coliform Coliform Coliform Coliform Coliform Coliform
?93226 Organisms| ?;;2‘ Organisms ?;;es Organisms ]D;‘:es rgani ?9’;2 Organi :)9‘:% Organisms
~ |per100c.c. per100ce. per100c.c. per100c.c. pert00c.c. per 100 c. c.
RIO GRANDE 9.1 MILES BELOW IAREDO R.R. BRIDGE
Jan. 8 9 Mar. 12 9 | Mey 1k | 16,000 | Juiy 9 | 6,200 | Sept.17 | 24,000 | Dec. 3 16
15 9 19 12 21 160 16 37 | Oct. 1 | 24,000 10 21
29 b5 26 28 28 170 | Aug. 5| 7,000 8 | 22,000 17 11
Feb. 5 49 Apr. 2 | 7,000 | Jue 3 80 13 | 16,000 22 480 ok 31
12 9 9 | 5,500 11 | 14,000 20 | 3,00 29 | 7,000
19 9 23 110 18 | 14,000 27 | 11,000 | Nov. 5 110
26 9 30 2k 25 | 38,000 | Sept. 3 | 3,500 19 18 | Total 229,455.5
Mer. 5 200 Msy 7 670 | July 2 6,200 10 2,100 25 270 | Average 5,210
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED IN INCHES—1946

The rainfall records shown below have not been published elsewhere. The source of each record,
and type of rain gage used, are shown below. ILatitude, longitude, and elevation of each rainfall
station as well as records for previous years will be found in one of the following indexes.

In Water Bulletin No. 10 will be found an index, by years, to rainfall stations and thelr rec-
ords. This index covers all available records for stations in the Rio Grande Basin' on the United
States side eand a fringe adJjacent thereto below Las Cruces, New Mexico, for the years 1850 to 19%0.
It also covers a similar area on the Mexican side for the years 1894 to 1940.

In Weter Bulletin No. 14 will be found an index, by months, to all stations with available rec-
ords, longer than eleven months, for the years 1938 to.1944, inclusive., It covers the same area on
the United Stetes side as the former index. '

f v Total | Normsl
Mpnthl 12| 3|4 |5]6| 7|89 w|ln|r|s|w 1
3 | W35 |16 a7 118 {19 |20 | 2 |22 o5 |2k |25 | 26 |27 |28 |29 | 30 |30l | T
Stendard gage American Dam Near El Paso . I.B.aW.C -
Jan. nf 3] .02 T o8] o] ) .02 . T 8] s
Fev. o 37
Mer. o3 .oz 05 | k2
Apr o 31
May bo - So| 21
| June -01] -07| 08 .91
July <34 -07} -08) 48| .0 .15 T . 13| L2k
Aug. 34| T -02] 02( .05| T|T 03| b6 | 1.22
Sept. 23| .06 T T |t |7 | .01 .02[1.17] T | .9 ! T|T .09 77| 1k
oct. .ok .02 06| .85
Yov. a2 -of| 08 .28
Dec. 13| 8, .06 .01 ol 1.07 | Wby
Period 1938-1946 Totel 15k6 5.90 | 7.87
Recording gege ; Island Station 1.3 &V C.
Lo2| 05| .oy 0] .02 [ ol [ 2k R
o 31
05 .02} 207 | 7T .ko
A R 22
1.8 g 1.18 Wl
20| .02 .22 ks
sh| .28( 09| .ob| .08 02| o8] 231 05| 1ho| .86
.02 .08 12| 02| .2 o1 52| 1.20
33 31 60 55 .02 .12 1.93 | 1.26
ou| 9| .21 ' .ok .05 53| 12
.24 B
[ 15| 52| .ob) 03] 7| 50
- | T Persod 1939-1946 Totel 1946| 7.57 | 7.k2
Stenderd gage Fabens - Guadalupe Bridge, Texas 1. 8.
Jan. T [ ] .oy -o1] .07 .01 -09] .o} N .09 - g 37
Fob. 36
Mar. -13| Ld 08 53
Apr. . T | .85 -19] 37
May «0bf .57 v 3R
June - 10| | 6o
quly o1 -27) T 03] 03] .02 53
Aug. ¢ 03| 05 .02) -+09) 1.63
Sept okl .25 .05/ .03 .3h .04f .10 .19 1.51
oct. 31| .ou| .13 22 21 N 157
Nov. B 33
Doc. 1] 15| 4 . 61
Pertod 1940-1946 Totel 1946 5.71 | 8.98
Recording gage Fabens, Texas 5. ¢ s
Jan. 30| -] EYES
FPeb. g 1 o 38
Mar. BE] a3 s
Apr 18] .20] 38 =32
May 12| .34 . is 12
June o 73
July .03] 23| | o3[ o2 4y ol .01 .ou| .02 Y X -0l 108 1.73
Aug. 12| -20 .29 35| 7| o
Sopt. 1 3| 20| 6| 132
0ot .13 \ 29| 23| 1.00
| Hov. 08 w08 02| .10 20| .18 6| a3
Dec. . 22 .14 38| A2
# Portod 1940-1946 Total 146 .00 | 8.9
Recording goge. County Line Station 1.5 5:
06 17| .1y .03 13 oy 02| .of 7
.25
Yy : ol 5
bl 28] 39
o) .50 10| 12| 3
.ol .61
32| .20 a8 .02 .01 < 83 o1
.08 .03 .02 28| .02 20 .05 onf~ 16 88| 1.6
2k| .16 .ol 02 60) 3 05( 35| 1.8 1.22
02) 22| 28| 1.09
. 07| or| sk
-19) -38] :08 a0 T .75 .56
Portod 1938-19t6 Totol 1946 6.66| B.38
tentard gago Fart Hancock Bridge, Texas Lpavo
Jan. T .66] .09 10| a6 v 20 1] 8
Fed o 38
Mer. 30 220 dof o
Apr. T T 22| .07 29| a1
May «06[ -Lo|- .02 K 65
Jwie 413 3| 132
July -20 by -18| .ok -0 57| 10
Aug. .55 .01, .02) .01 21 ) Bo| 133
Sept . .08 -oz| . -03 1.0 05| .10 w02 .59 190 [ 1.5
oot .02 .ok .12 ' 28| 1.5
Nov. 02| 02| 29
Dec- 06| .36 .ou \ Yae 80 .72
# Fertod 19%0-1546 Total 1946] 6.78 | 10.03
Rocording gage Madden Arroyo Highway (U. S. 80) Bridge, Texas 1.B. &W. C.
Jan. 06 .29| .38 02| .08 0| 24 1.17 36
Feb. . . . o 26
Mar. - 1 - .02] 16| .8
apr. .06 18| .11 35| 6L
Hay 07| 56 8 3
June 37, 03] G2 | 7R
July .52 .ob) .22 .06 10| 10 .03 -0f] o5 - 120 .97
Aug. .24 w02 - 02| .02 L1k kY 1.36
Sept. .38 - 02| .12 .21 .23 ko| .23 1.59| 1.k
oct. .30 1.05 | -o9] .05 1i9| 201
Yov. o -2k
Dec. . 20| Jbb| 08| .72 T4
Porfod 1941-1946 Totel 1946 8.17] 925

# Some months missing

N i T
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< . RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED
- ‘
~ INCHES—194¢
i Totel | Rormal
’anﬂa 1|2 |3 |s|s| 6| 7|89 |03 2k|15|2627|28|19| 2 |21|22)23|2k ‘~25 26 ‘ 27 I 28 I 25|30 | 31 or
Inches | Aversge
Stendard gege West Small, Texas C. E. Chandler
Jan. .65 410| ] 40
+| Feb. A2
Mar. 28
Apr. - .2 24 - .62
. May 210 80| N .50
June .98
Taly Fo daily recora vailoble 1.86
yond Fo deily record available 1.92
Sept. 60| 15| 1.50] 13 5 ~1q 85| 2.02
oct. -50(2.00) . - 3.00| 2.57
Fov. o 33
Dec. 60| .75 1.3: -8h
Moved 3 milee N. W. Aug. 28, 1946 # Period 1940-1946 Total 196#15.07 | 12.7%
| Recording gage Guayuco Arroyo Highway (U. S. 80) Bridge, Texas I.B.&W.C. .
i Jen. 10| .30 48| .o0s| .08 30| 1.31 n
Feb Y .20
. Mer. .16 R . .0 21 18
Apr- .02 .07 .0 a2
Hay 06| 0| |, ko
Juno 15 0 21 .61
July 30( .56 B 10 .02 15[ 4o .66 09 2.28 1.8
Aug. .23 u .08 25| 57 21| 1.3k 1.35
Sept.- 09 .17] 08| .12| 36 1.19] : 23 .2y 251 1.5
Oct. +29(2.18) 08| 1.67 E
Nov. 1 t | .o .08 .2l
Dec 20| .31/ .08| 59 69
# Pericd 1940-1946 Totsl 194§ 10.80 [ 9.99
Recording gage - Fort Quitman Station ~ 1B &V cC.
Jen. 18] .2u] 6ol .02 Y X 23] T 1.3 .62
[ 31
.ol 02| 28| 32
.03 2 o T 15 )
22| .10 75 50
. 53| -6 19| 8
50| o2 .02 ko 39 . 2.5 | 1.64
. .01 .12] . o4 .12 .29 131
. ‘oh| ok ol .82 .23| .0f] oul 3| 1.86| 137
.ob .11 1.00 [ 1.03
.03 -03 32
.56] .06 T 0] 53
# Period 1937-1946 Totel 1946[10.0k 9.17
Neely Ranch, Texas Mrs. fon Nee),
] 03| wo9] .o 235 142 36
. o B
o 21
18 18 10
. (50 k7
.53 - 53 79
20 | 2] 1.66| 1.89
~ 16 09| 25| 1.65
- .80 1.89 57 3.52| 2.09
\ -18 64| 1,39
o 15
. 50) .05 .55 -62
| . R - # Period 1941-1946 Totel 196 9.25 | .86
Stendard gsge Decker Bros. Rgnch - 8- C. 8.
I N = B I B v
' Mar. In Weter Bulletin No. 15, thie station wes erronsously callod
| Anr: Decker Broa.(D. 0. Atkinaon Rench), see locetion deta below. 35| 50| .11 96
‘ May
Jure | .10 - 23 -2
‘ Juy | .50] .30] 80 80 e X0 .10 -36) 3.37
Aug. +30) -h2| 2| 137
Sept. 27| 3| a7 .25 R: 30 2.22| 1.35
oot 1.00] “(1.00 2.00 | 2.72
Fov.
‘ Dec -50) 50 25
Lst. 30°18° Long. 104°39° Elev. 3,750 - # Period 1945-194€
. R - '
Stendard gage U Ryan Ranch
Jan. 30 35 10|
Feb. "
Mar. . .04
Apr. .13 Bt .03)
‘ May 21 1
- June - 25| -17] 01|
July .05 .18 50 .15 .30
Bug. 53| 3l
Sept.. .26 21/ .50 ko -8 1.0
oct. 1.65| 0k 1.08]
Nov
Dec.
¥ # Period 1941-19L6
Standard gege D. O, Atkinson Ranch
Jen. 7
Fob. N
Mar.
Apr.
May .09
.13 92| ko
1.7 3.90| 19|
.52 .15 .23 72
83 14 170 .94 18
87| .20|1.67| .60
05| -ks| .
# ~Poriod 1943-1946
Stendard geas . Bloys Camp ’
| .20 - .
.21 .55
98| .50 20
12 .02 -30, 66|
1.05 .33 70|
.65 -09] .15
. 20| 1.20| BL
60| 60| 90| )
270, : .
- # Poriod 1ok1-1946

© Estimated * DPertly eetimated # Some ponthe miasing
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES—1946
Total | Normal
20 | 21|22 | 23| 2| 25|26 | 27| 28|29 30| 3 or
Inches | Average
Stenderd gage o Kerr Mitchell Ranch 5.¢C.8
™ No datly record avatleble 2.38] .58
. o
217
E (.76
95| 95| 1.02
1.65
July .82 .82 1.95
Aug. <45 32 2.62) 3.39 | 3.00
Sept. .25 .22 75| A8 1.70 2.69
oct 1.35 18| 2.25| 1.9
26
> | £
. # Period 1941-1946 N 14.75
Standard Loma Vista Ranch s s
e £ 84 20] K
P::. 3| 1.69 gos
Mer. M .28
Apr. 21| .86 1.07 .83
May 1.15
June 54| . & 1.5 2.68| 2.3
July 55 1.1 1.66 | 2.18
Aug. .51 1.08 1.2 2.80 | 2.18°
Sept. 18 1 ouf i 2.00| 2.95
oot 98| 1.03 8L 05| 3h| 32k | 1.7
Tov .35
Dec. .85
F Poriod ISW1-1946 15.95 |
Stenderd gage Cole Longtey Ranch s, o, 8. ~
Jan.
Feb.
Mar.
Apr. .51 =51
May 07| .09 -84 1.00
June .07 27| 08| b2
July 2.50{ 06| 58| 22| 20 3.56
Aug- .60 .33 13 1.06
Sept- 57 35| 35| .22 .13 .12 50| 12| 2.36
oct. s, 36 .88 l J 169
Nov. . 32| 32
Dec. . 53
[ [Zat. 30°35" Long. 204711 Elev. 4,700 Rocord began_tn 1946
Stendard gage - H.T. Fletcher Ranch s. ¢ s
Jan. B e 75§ .09 BERER 1.52| 1.05
Feb. T T 11
Mar . T T T T 27
Apr. L 36 24 o) .67 72
May T 86| T ’ T 4 86 1.19
June | T 0L 7| T 05| T 7] T 130 | 1.5
July T 30 .32 62| 2.55
Aug. T | 36 .28 .05 T | T [ .29 .6 T 1 T | o4 .05 T .8 357 | b1
Sept. | T | T T 571000 .23 T ( r | .18 .64 .l 09| T | .04 .13 .10 30| 1.95
oct. 1.8 T 77| 05| - T 2,00 | 1.85
Fov. | T 3 T T 3 .06| .06 39
Dec. N T 270 T g .10[ .30 1.10 5k
g ¥ Portod 1939-1946 Total 1946[15.1k | 16.3%
- 7
" Siandev McFarland Ranch s.c.s
Jan. 52
Peb. . - 25
. ]
Apr 1.64 ~| 1.68 %
26| 66| 92| 1.ke
June 38| .19 | 89| 1.04
July 2.35| .63| 27| 35| 3.60| 3.60
& 17 37 19 1.09 3.27| 3.73
sept. | 38| .23 1.73] 2.0 i36| 3.7
oct. 95| .70] .63| 1.12] 30| 2
; Nov 30
Doc .71 71| 1.0k
# Perlod 19h1-1946 18.64
Standard gege : ) B. H. Davis Ranch 5 c. s
Jen. B o daily record availeble for Jemuary, Mey,. Juso, and July. = 2.20 . .15
Feb. Q) +36
Mar . 231
Apre &3
' May 8| 137
June 2.03 2.3
July 3.58| 3.4
Aug. .60| .62| 12| 3.7
Sept.. .52 30| +20| 23 13| .32 1.70 2.90
Oct. 1.23] 27| 1.50 1.03
Fov. k2
Dec. 72) 12 Tk
17.20
: Standard gage . Crosson Ranch . 8. ¢. 8.
49
' 37
2k
- - b7
May 1.38
1 June 30| .55) .86| -32| 2.03| 2.7
28{1.14( .24/1.80) 3.36| 2.70
Avg. .55 55| 245
Sept. 50| 96| .34 70| .62] s8] 32| 3.96( 3.09
oct. 95| kS| Dail Tecord incomplete . 1.98 92
—~ Nov. ‘ | ’ ‘ | .66
Dec - .68
15.62
Standara A, L. Baugh Ranch s. c. S,
Jen. 1.8 12| 31 30 ra| .7
Feb. o
Mar. . 30
Apr. .11 3k ks .15
-60)
June 32| z2| 170
: July 81| ] 1.25 | 2.63
Avg. . 2.1
! - Sept.| . .59( 45| 20| 35| 2.47 2.04
oct. 73(1.16 65| 52| 3.06| 1.59
Fov. 47
Dec. . ]
i | i # Period 19k2-1546 1339 |

# Sous months miseing
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED -

INCHES—1946
, .
I
| Total | Nermal
Month | 2 | 2| 3| | 5| 6| 7|8 9|0 ufaefaz|iv]|1s|6|17 18|29 2|2 |2 |23 |2|25(26[2[26[2]30]|3n or
| Toches | Aversge
Standerd gege McCracken Ranch 3. €. 8.
i " [ea. ag[ 58] o[ 19| 172 ] 68
. Feb. 23
Mar. . .09
| Apr. .08 48 a3l .03 72 6
ey 12 31| - s |16
Juns | .16] 29| 1y o7 7] 24 12| 1
July b 13| .60 11 kgl - 145 2.1
, Avg. 29 25| 2.28
] Sopt. 15 -.05 o7 25| E p 10| 98| 233
I oct. : 6 .08[1.10 15) .05, . . 2.03 | 1.89
Tioy 43
| Dec. 80
i # Period 1941-1546 14.57
i
g Stendard gmge H. M. Greenwaad (Cienega Ranch) s ¢ s
| Jan. f 1.32 43 10 1.50 .68
b Peb. . o7 . .07 .16
Mar. . 4 -8
pr. - 82| .20 1.02 87
| May A15 .15 30 | 1.6k
! June | .58) 28| .12 - 33| .35 51 217 | 2.02
July 26 56| AL
Aug. 54 35 -36| 12 1.37| 2.51
Sopt - |1.56| 1.61] .0b ol 1.60[1.15| 12| 21 €36 | k.o
i act. 92 81 ha| .16 6| 203 | 2.23
Nov. | \
i Dec. ! . 42 -25| 71 91
! # perlod 1941-1946 18.39
] tondard gege . La Mota Ranch . c. 5.
i Jan. ) 130 &) ~GB| 228 .90
! Feb. . .39
{ Mar. 22
; Apr. .35 .22 .02/ .09| 68| 22
Mey 1.48
| June | 10 233 1.2 65 -7 .15 336 | 2.95
{ - July
t Avug. 55| .02 -57
] sept. | 70| 71| 32 20| .15 .35 10| 2359
oct. { .
Hov. H
Dec. ! .
' [ [ . # Poriod 19431946 | | ]
Standsra gage ¢ C. L. Arthur Ranch - .c.s.
| Jan. ! 2.10] 21 N 1 2.61
TFeb.
Mar. )
apr.
| May 35 35
| Tune 1.10 10[1.00] 56| 3.20
! July )
| hvg. ! .55, 410, 25) .90 ) , ; 1.80
Sept. | .39| .37| .h1 .52 < .83|" .80| .87 419
| oct. | .
! Nov f ~
| oo ! .60 &
| Lst. 30° 217 Long. 103" 43° Elev. 4,900 Record bogen in 1946
| Standsrd goge Johnson Ranch, Texas B
! gan. | 7 T -17[ 39] EZES 01
Fev. |1 N
er. | i
Aorl | -6 .1
May  |ff 51 .18 pt .06
Jume_|1! 09 12 .13
July 09| T .08, T 224 .06
Aug. |0 . 02| .06
Sept. |} .02 02| .57 .53 .01 2.63| o8| .1y “06|
Oct. | 03| .08|1.88| .58 -
Fov. -
Dec. 2350 17 T - 13
1 # Period 1933-10k6  Totel 104§
Recording gege Steve Stumberg Rench s ¢ s
Jan. | .60] .50 .50] .z0] .10 19| Lo5| 20| .20 2.85 | 1.06
Feb. o 23
Mar . o 11
Apr. .80 60| 20| . 1.60 .53
May 75| 15 25| .15 - o 1.70 | 2.28
June b .10| .48 | 30 30 2.02 | 1.29
Juiy ElE 23| 339
[ Ava. s5| -6o| 60| .50 225 | .8
' Sapt.« -60 1 .50 30 1o | 2.2
1 Oct- 1.18| ko[ .65 32 255 | 1.36
b, Nov. o 6
Dee. 1.20 .20 1ho | 128
‘ # Perfod 193-1946  Total 1946[16.00 | 15.79
{ Rocordsng gage N Landon Rose & Son Ranch e s
; Jan. +50 08 .26] 15 AR
Fob. ‘ .23
| Mer. ! RE)
| Apr 2.50 .22 2.52 Bl
93| 55 .28 376 | a3
' June 25 15 38 19
July 3.23
g .52 52 15
Sept. 25 0 g0| .65 2.50 | 3.24
, oct- 1.26
Fov. 1.02
Dec. .68
# Perfoa 1943-1946 13.70
Standard gage Dryden, Texas I.B.aw. ¢
Jen T 1 2] o] o3[ T [ o] .z | 08 T 77 &
Feb T .02 2 48
Mar 19 T | 19 7
prs 09| 2.18] n a1 2.99 | .5l
7| 83| .au| v | 03 .ob o2 7| 01 2.65 | 2.30
Juno N 16 ob| .01l .1 07, 86
Tuiy ok .16 . 20| 15k
Aug- .12 1.37) 2k 1.63 | 1.66
Sept. .o .o .01 .02 .21 1k .01 dpfo1.8
oct. 02| .2h| 01| 03] 2,06 131
Nov. |7 T .53
Dec. N .01 98] T .01 < 1.00 69
# Poriod 1931-19%6 Totel 1946[12.34 | 13.24

# Some montne missing % 195 January .2k, February .08, April .22




72 WATER BULLETIN NUMBER 16— INTERNATIONAL BOUNDARY AND WATER COMMISSION
RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED .
INCHES —i1946
‘ W] a5 | 6 3 " 26 3 [y [rooes[m
Month [ 1 | 2 L 10 |1 | |25 |16 (17|18 19| 20| 21| 22| 23] 2 28|29 |30 |mn or
3 5 617 819 ‘ ) 5 7 9 3 25 27 9 BJ 2 taches| Average
tandard_gage Red Bluff Dam No. 2 Weather Buresu
Jan. T .51 .05 .52 .06 -650 1.79 62
Fob. T - T .27
Mar. ’ o 2%
Apr. 16 50 .66 .52
May .26} E s 26| 2.02
Juns -10 T 1.1 128 | 1.6%
July 90 T 35 125| 125
Aug. CIT I .31 21 .12 .oz T | 18| 1.3
Bept.| T o T By T 16 kg .08 .05 1.64 | 2.2
act. .0h| .72|1.50| .01 T 14 T 2. 1.50
Yov. T | .02 -09) .0q 23 3
Teo. ! 02| 27| .20 26 .75 61
# Period 1939-1346 Totel 1946[11.32 | 12.k6
Stantard gege Reid Bros. Ranch s. ¢ s.
Jan. - [ 1.56
Feb. . .29
Mer. 23
Apr. H 1.23
Mey i } 2.0k
Jung No daetfly record evetlable 2.12
Juy E 2.9
Aug. 3.04
Sept 3.97
ot ’ 1.78
Kor .50
Doc. 1.05
§ Period 1941-1546  Totsl 1946 23.49 | 20.28
Standerd mge Grandfalls, Texas Weather Burseu
Jan. .99( b2 20| .03 ok .79 .08[ .01 .0k 28[ Lk 3.2 .58
Feb. . o o
Mar. T T T 6
Apr- 68| 66 72
May .26| .18 .02] A6 | 2k
June a3 1.39) 52| 234 | 1.52
Juiy 82 T .23 1.05| 1.2
Aug. TH T T 198
Sept. T 33 o1 o2 .02 05| -c2| b5 | 153
oct.. 39| 60| .lg| .01 .02 09| 0 - 1.61 | 2.3k
Nov. o3| 02| .02 o7 56
Doc. 1.94) 1.94 .93
# Poriod 1540-1946 Toual 1946[12.44 | 15.08
standard gege Stane Ranch 1545 . ¢, s.
Jan. T T T T T 17 17T 1T T
Feb. No detly racord aveilable
Mer. 38
jo ‘ } s
Mey o
derd gage Stone Ranch 1946 . C. S.
Jan. Fo datlly record sveilable 3.77 | w1
Peb. ° .27
Mar. o 10
apr. o &3
May |/ 35 33 68 .78
Juns 2.00 1.30] 330 | 2.5
July 1.10| 65| 1.75 | .48
ug- o 2.59
Sapt. 75| 34 2.0 | 2.36
oot 30 .50 62 12 76
Nov . 16| 16 76
Doc .35 35 -80
§ FPeriod 1941-1946 Total 104613.47 | 13.57
Standard J. O. Kingston Ranch 1545 8. C. 8.
July T T T T T T 1T .17 71 W40
hug- 1.90 No daily record avatlable : 1.5
Sapt.. 50 ! 50
Qct.
Tov.
Dec.
 Standard gego J. 0. Kingston Ranch 1946 s.cos.
Tan. 3.65 | 1.92
Feb. T T .08
Mar . o 10
Apr. o .06
May 100 | L2
June No 2a1ly record avatlable 2.66
July k21
Aug. ~ ~ 1.52
Sept k.39
oet. . K
Rov. -
Dec. .
# Portod 191-1946
+  Stendard gege Fort Stockton, Texas WVeathe:
Jen. 1.20] .52 ay T |13 s .06 .21 T
Feb. 4
Mar.
Apr. T | 6,
Moy 53 08
June 28 LR . .05 b
July 2k 37 19 ,
Aug. 12 09 .25 g
Sept - k| .59 .02 37l125| 03
oct. T .10[ .58[1.01 85 -51
Nov. | .08 -
Dec 28| .70 4o
# Poriod Average 15L0-1gh§ Total 2546
Standard geage Pecos River Station I.B. &W. C.
Jan. 08| 25 .06 -50] 85| 1.02
Feb. 03] .03 .68
Mar. | .oy .03 -86
Apr. 1.56 g 170 | 1.56
May .36( .1rf1.61f .37 06| 07| 1§ 2.76 | 2.0L
June -29] W .223.98 .22 L 55| 1.88
quy .15 .03 20| 115
Aug. . oY 0b 1.96
Sopt. <05 22 .3y 37 7| 2%
Qot. 07 63| .20|1.78) 2.68| 1.39
Nov. > ) &2
Dec . 02| .60 R .01 .8d 1.3 93
# Period 1938-19%6 Total 1946 15.88 | 16.50

S —— : - . T T T TR
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES—1946
T § Total | Normal
Momth | 2| 2|3 (6|5 |6(7|8|9lwo|afae|s | 151627 [18]19]20 |2 |2e|25|2k|25|26|2r|28]29|30]3
Inchea | Average
. ' ~ §
Vieus) geae Goodenough Spring Ranch Lsthan
\ | \
| Recard bogan September 1, 1946 |
- T
Complete aaily record for September not aveilable 1.9 k.ho
ol b5 55| 19 1.50
o
+10/1.90) ‘ 2.00
Lat. 29° 32° Iong. 101° 13” Elev. 1,200
standard gego ) ) Comstock, Texas
Jan. 1] 210] .17] 22| s .13
Fob.
Mar. 10| .08
apr. 1.47) 32 59|
May 1.30) 23] 71
June 20 27| 5| .57 .59
quy | | 37
Aug.
Sept. 39| 1.56
oct. 21| .2 .22 39 18
Nov.
Dec. -17]1.46] .
# Period 1935-1946 Totel 194
Stenderd gage J. F. Runge Ranch 5.¢C. 8.
-2 10| K 3 1.30
o 05
_ °
o5 -23( kol 70
60| -20 -3 60 1.70
1.25 29 5 93] 1.X k.00
i 20 20
5 15
0 10 .2 2.99 3.70
. 79 Lo 1.50
-9 500 1lko
| 40| 150
# Poriod 1941-1946 Total 1946 17.00
Recording @2ge H. K. Fawcett Ranch s. c. s,
Jan. -5 95| .90
Feb. g o o
0 -89
2.05( 112
21 1.2 13 198 | 1.8
2.26| 3.46
Bt 9| 1.08
.1§ -0 5| 15
.20 .29 21 .o 2 [ 1.05| 2.6
15 2.15| N 230 2.73
o .50
° iz
# Persod 1941-1946 Total 1946 10.83 | 15.79
Standerd gege Eevils Lake, Texas Central Power & Light Co.
28] B 106 9
17
2.00| .82
5,
9 1.50| 25| 30| .25
\
70]1.25) 47,
# Pertod 1939-1946 Total 1946|1h.05 [ 24.79
Quemado, Texas Walter P. Cox
1.09 07 06| 1.61 .88
+08] .08 79
L) 62
1.55| 80| .95 3.30
52| .bb] Ol 08| .02] 1.05] 6.9
2.75 66| .54| .02 3.91
39| T
06| .06
.51 .05, 30| 62 .22 1.90
.02) 2.00
. 30 ko
02| Ao .80
. # Period 1941-19%6 Totel 1946|22.k2 | 17.83
Stantard gage El Indio, Texas 3. B. Jonas
Jan. .18 23] 25 79| -2 o1l -10] 1.88 | 1.04
Peb. o -50
Mar. 0 .81
Apr. 2.95 3.09| 1.09
May 92| .55 40| 16[ .03 1.52) 2.78| 636 L.55
June 50| 1.76[ 1.0y 3300 1.8k
iy 22 2| 7
fug. 1.10) 110 232
Sept: 78] 20| 234 132 6
Oot. RY | 89
Nov. 3] 3
Dac. 19| 03] . 15
# Poriod 19%1-1946 Totel 1946/18.68 | 18.32
Standsrd gego Laredo Water-Plant Laredo Water Plant
Jan. .18 15[ .06 .05 .18 .12 .02 .0 B 1.08
Feb. o1 T T | o1 02 6
Mex . T .03
“apr. 03] T | 60| 73| 05|
May 1.08) 13[ T | .05 T . .29 .64 = 2y
June 1.90) 20 7595 03]
July a2 .
aug. | 31| .03 .03 2.09 T
sept..| 43 -22) .92 .2y RO ERC T R a3 29
Oct. 31| 01 1.k2| 62| T T b9l
Tov. T L3 o
Dec. .03 LR
| Pertod 1930-1946 Total 19420.91

# Some months missing
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RAINFALL ON THE UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES ~-1946
Total | Formal
|intb 1] 2 5‘“ 5| 6|78 09|10 u|:ﬂ1§ W XSF 17 | 18] 29 | 20 21Fe 25‘]2& 25 Zﬂﬁ 28| 29 | 30 | 31 or
: 5 Tnches | Average
Standard gege Roma, Texae I.3.&¥.C.
23] .03 s0[ T T [ 3
08|
-5 T | 50
57| 70| .08 . .91
T4
5 3
i
-3 T 1.08
30 60| T 2.101.70| 98|
Poriod 1941-19W6 Total 154§ 18.77 | 19.13
Recording gege Rio Grande City, Texas
1| T 2] 1
L05| .02 o
. o7
.38 29| 17|
-3 <26 15 .62 .02
1.47) 9] -0 .10 - 22
03 0
39 .08 1.
.21 1 . .05 .17 N 7
.1 02| 21 1.00) 05 27
14 .08
| 03|
#_Period 1939-1946
Standerd gage San Benito Pump
Jan, o3 ~08] 02| .03[2.50] .29[ T €0 © e
Peb. 26 .25 .50
Mar .51
Apr.
May
June | -85 -ho|
Tty
g, .35
Sopt. 97| -10 1.55
Oct,. 1.45) 05|1.97 -
Tov. W31
Dec. L
- # _Pertod 1933-1946 Total 19116118451 22.7

# Soms montue miesing
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/ AVERAGE RAINFALL ON THE RIO GRANDE WATERSHED AND SUBDIVISIONS
‘

IN INCHES

The record below shows the averesge monthly rainfall. on the Pecos River Watershed between the river
gaging statlions at Sheffield and Pecos High Brldge. These records were computed from monthly isohyetal maps
covering the 5-year period April 19%0 to March 1945 and multiple weightings of all earlier pertinent station
records. ¢

Pecos River Watershed Sheffield to Pecos River Station

My | June| July| Aug.|Sept.| Oct.] Nov.| Doc.| Annual | [ Year | Jen.| Feb.| Mary| Apr.| May | June| July| Aua.|Sept.| Oct.| Nov.[ Deo.
1.10[ 1.05| .99 1.54| 1.38| 2.13| .24| .12| 10.86 1911 59| 3.60| 2.35| b.88( 2.63| .58[ 2.69| 2.91| .96| .61 1.03| 2.85)
53] 3.09( 3.66 .9 .64 .80| 1.k3) 2.25| 1k.36 1912 .03| “.69[ .20| 1.37| .33| 2.04 .67| 1.63| 2.57| 1.00| 2.74| 2.16|
2.11) 6.38] 1.25("1.86| 1.25| 1.34| 1.83| .06| 17.88 1913 | 15| 1.21| 28] 2.67| 1.10| 3.96| 1.28| 1.45| 3.39| 2.k9) 2.35
1.65| 2.82| 1.60 .50f 5.81| 1.21] 2.72| n.09| 23.29- | | 1oak | .03| “.z3| .4h| 1.35] 3.49| h.ob| 3.2 5.11] 1.23| 3.63| 2.5k
1.70| 87| hoz2| 2034 1.96] o 08| 2:11| 16.50 1015 | 1.33] o8| 1.67] 6.34| .56 1.ho| 2.63| 1.75 5.18| “.07| .03
2.08[ 1.91| 1.42| 3.k2| 3.07| .51 .39 .35 17.45 1916 .35 .05| .70| 3.01] .B1| 1.03] 1.55 2.10 1.11] 1.63 26
1.90| 2.59| 1.07| .88 3.32| 1.29| .79| 2.0k 19.07 1917 [ 22| .ob| .29[ 1.99| 1.26| .59 .9h| 1.09) 1.51| .08 T
1.27| 4.6h| 2.99| 1.90| 2.8o[ .Baf 1.01( 22| 20.8% 1918 | 38| k3| 09| .ih) 2.9k 1.75| 39| .o1| 1.09f 2.57| 2.56] 1
1.02| 3.38) .24 L.33| .81 2.15| .08| .21| 16.47 1919 [ 1.95| 63| 1.72| k.ko| 2.05| 3.70| 2.11| 1.83| 7-25| 3.12| 2.17]
2.5 2.12| 7.11f 425 5.72[ 1.19) 1.hof .Skl 30.29 1920 | 2.60| .35/ 13| .18[ 1.18] 2.86{ 1.42| 7.20| 1.90( 1.87|°1.68|
4.3 .bo| 1.18| 1.59| 2.23| 6.59| 51| 1.11| 2177 21 | 22| 259 22| 91| .92 3.93| 1.e2) 1.ha) 1.28] a1f .12
1.38| 3.04 3.23| 7.68[3.70] 1.15| 1.98| .19| 26.60 1922 .26 .06 .38[ 7.07| 1.57| 3.17| 1.83| . .97\ 1.83| 1.16
2.00| 1.92| 3.03| 1.95| 6.51| 2.65| 1.03| .95| 25.2 1525 | 1.59| 4.k3| 1.38| k.30| .hsf 1.54| 1.88| 1.58] 2.38] 2.60| 2.39| 1
3.65| 3.k7| 1.13| 2.80| b.26] 6.42 1.25| 1.53] 30.91 g2k | .07| 3.08| .6u| 1.86| 1.76| .66| 1.30| 1] 2.55| .93 7
2.23| 3.66| 1.57| 1.55| 1.bo| .85 .06 .3k 22.19 1925 [ .13 “.o5| 05| 3.3%| 3.92| .c2| 2.bo| 3.74| 2.89| k.01l .39
27 287 51 2.38| 2.81| .86 .o2[ o 11.k2 1926 | 1.25| .02| 2.2| 3.15( 1.88 1.70| 1.81| 2.63| 1.13| 2.53| .95| 2
1.28| 1.75| 1.h5| 1.87| 3.38| 1.30 1.k7| .92|" 1k.80 1927 25| 2.9 1.29] 2.2k .38( 1.62| 1.32( 1.03| 3.60, 2.68| .16
1.07[ 1.99| 2.16| 2.65| 1.k8| 1.9 1.8 kb 22.k9 1928 | .33 27| .63| 2.37| 2.36| 2.68| 3.k2| k.34 1.11] 1.00
69| b.is| s.af 79[ 3.49| .79l .78[. .onf e2.22 1929 | .10| 1.17| 1.95| 1.00| 1.83[ 2.31| 02| ".52| 2.19| 2.68| .20
1.01| .90 1.66; 2.3h| 3.k2| .93 1.05| 1.36] 20.19 1930 | 8| .o1| k5| 2.u3| 1.15| 2.k6| .ks| 1.17| 6| 6.17| 1.70
2.80| 1.20| .09 1. 2.63 .21 .50 1.72| 1b.32 1951 | 2.62| 2.17| 1.15| 6.52| 2.53| 2.99| 1.29] 1.55) .25| .boj 1.30| 1
1.10( , .88 .66| .85 1.09) L.o5| .74| 70| 17.07 1932 46| 2.86| .80 .52! 2.79[ 2.66[ 1.30| 5.43| 9.39] .55| .29| 1
1.67) .58 .8y 1.5 .79 o7 61| ke[ 831 1933 | 21| .36 .16 k9| 1.52| .79| 1.65| 2.18| ~.96| 2.29| .35
2.78 136 23| 5.63 3.77| 1.277 o .18 18.8k 19: 77| .o7| .22 75| 73| 1.80| .6k 1.03| . .08l .75
2,77 1.91| 2.8k 3.16| 3.48( 1.50 1.92| .54 21.92 2935 | .29| 2.10| k2| 1.55| 3.01| 5.k2| 2.27) 1.36f 5.08| 1.38] .72
.29 1.h8[ 2.58 1.26 h.oaf 6.00[ .B3[ .72| 19.60 1936 | .29 .o1f 1.11| .Bg| 2.58| 3.65| 2.b1| .91| 7.36| 2. .96
1.67( 3.77| .88 3.39| 1.04 .€9) .05 .26 15.39 1957 | 17| .eof 1.0 93| 2.ku| 2:28| 1.59| 1.22| 2.25| 1.79| 1.07| 2
-5 5.95| 2.35| 2.60 1.17( .8y .cgl 1.22| 18.82 1938 | 1.82| .67| BB .84 1.91f k55| .70| 27| .61 .12
- .28 7.76] 2.25[ .ob| 1.55 1.31 2.27) 1.8 23.21 1930 | 2.47) 35| .46l 1.49| 1.65| 1.72| 1.95| 2.75| .91| 2.22| 2.65| 1
3.38) 2.75[ 3.30 2.50 3.67| &.26] 1.04 18 30.15 1540 55| 1.53| .67| 1.11| 2.52| b.uk| .3h 2.80| .18| 2.89| 1.77]
aal 1.09| 1.90, 1.28[ 2.33[*2.10 .77| o 2.2k 191 | 1.96[ 1.24 1.79| 5:52| 2.96| 3.92| 2.84 2.02| 3.i5 u.79| -13}
3.25] .23 2.78] .39 2.33| .69 2.62[ .78 1k.17 1942 (.52 B4 .07| 2.22| 1.09 97| - .93[ 5.76| .96| 1. 16| 1
2.64 6.20) 1.53| .78 3.72[ . o .08 21.18 1943 T 58 2.91| 2.29| ..96| .08 2.65| .69 1.36| 1
2.79| k.ke| 1.23| 2.08| .28 2.04 1.k1| .24 2164 194k | 1.h2| 1.01| .28 .38 1.52) 1.85| .Bo| 2.38| 3.kh| .62 1.03| 1
234 3.57| 1.52] 72| 1.83) 1.37) 1.9 1.24| 23.55 1945 | .65 b9l 1.87) .9 30 79| b.86| 2| .96 b.35 .01
1.54 2.92) 5.)& E.ﬁh 3.87| .55 1.ho| .85 26.62 1046 | 1.7k 28] 13| 2.77] 1.72] 2.38| .67 .Mh 1.32) 3.58) .14 1.61) 16.78
ol .58 .24 .1l 1,01 5.21 2.69) .05 15.7

S54.71 65.77 131.66 150. 192.4% 78.13
B RSt e e e e B - A I 6332 a5k.87 189.99 ebs6 w2l 6.
63 153 b3 05| 1.01] 1 .03 28 8.5 | [worme| .72 .go[ .87[ 2.08] 1.73] 2.50] 1.98] 2.17] 2.53] 1.87] 1.03] .84[ 19.18

v .
The records below show average monthly rainfalls on the entire Devils River Watershed above Devils
River Station and on the entire lower Rio Grande Valley area on the United States side froi Rio Grande City
Station to the Gulf and lying within the outer limits of present irrigation districts. Earlier records be-
ginning-with 1871 will be found in Water Bulletin No. 10, p. 78 and subsequent bulletins.

Devils River Watershed " United States Side Below Rio Grande City
Your [ Jan] #ov.] ¥ar-| Apr.] ay [ June] Juts| fug.[sept | ot.] Nov.| Dec.| Torel | [ Your | dam.] Feb.] ar.] apr.] vy | dune] auty] aue [sept.] ost.] vov.] Doc.] mowal

il
2946 [ 1.36] [ WL[1.87] 2.59) 3.17] .66 21| 2.3 2.81] 2] 1.50 195 | 3.29] 78] 6] 1.99] 2.67[ 3.4 31[ 1.33] 6.31] 3.3 k5| 34| 2438

51.52 9L.1k 200.67 138.32 229.67 135.85 1,658.07 Tota1 97-52 89.23 220.25 1h1.25 333.07 108.70 1,813.76
46.78 139,61 203.16 167.43 166.94 86.78 76.75 99.70 190.14 17041 182.88 103.86

Norma1[ .68] . -62] 1.20] 1.84] 2.64] 2.67] 1.82] 2.20] 3.02] 2.20] 1.79] 1.4 21.82 | [Nowma1[ 1.28] 1.01[ 1.17] 1.31] 2.50] 2.50[ 1.86] 2.24] b.38] 2.81] 1.83] 1.57]
Totale and normals for the 76 years, 1871-1946 inclusive i Totals and normsle for the 76 yoars, 1671-1946 inclusive

Total

86

The records below show average monthly rainfalls on entire Rio Grande Wetershed subdivisions on both
sides of the river. One covers the Watershed from the El Peso Station to thaet at Fort Quitman. The other
similarly from Fort Quitman Station to Upper Presidio Station. Earller records beginning with 1871 will be
found in Weter Bulletin No. 12, p. 84 and eubsegient bulletins.

Watershed El Paso to Fort Quitman Watershed Fort Quitman to Upper Presidio
Your | gan.] Fob.| Har.| apr.| Mey | June| July| aug.[sept.| Oct.| Nov.| Dec.| Totel | | Year | Jan.| Feb.| Mar.| apr.| May | Juno| suly| Ave.[sept.| oct.
1946 T | 17| 54 1.06] 25 1.53| .84 1.98] Bo| 23| 133[ 9.6 1946 [132] T | ok 51 0| 98] 2.03] 1 2.92] 1.71

.95 26. 30.42 183.57 111.46 36.48 811.68 o 28.1% 20.39 L7.04 256.23 156.43 32.19
otal % o o ” 23.26 62.22 15197 72.28 19.00 Total 19.95 29.16 %.12 196,56 Thagh W1

Normal] 6| 38| .35 .31 -ho] .82 2.b2| 2.00] 1.47] .95 W8] .64] 10.68 | |worma1] 37| - - E -62] 1.22] 3-37] 2.59] 2.06 9] k2 o] 13.14
Totals and normals for the 76 years, 1871-1946 inclusive Totale end normals for the 76 yeers, 1871-1946 incluaive

998.46
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RAINFALL ON THE MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES—1946

The 1946 rainfell recorde shown hereunder have not been published elsewhere. The source of each record
and the type of rain gage psed are shown with each record. The latitude, longitude, and elevation of each
station as well as the records for previous years will be found in the index to rainfall stations in W. B. 10
or with statlon records in subsequent Water Bulletins.

| 4 B Totel | Normal |
Month | 1 2 3 5|5 6 7| 89wl | |15 1617|2819 |2 |21 |22|25|28|25)26|27|28(29]3]|3n ar
| A
tanderd gage Juarez, Chih. Fet'l. Irrig. Com.
Jan. .16 28( T .12 .oh] 3] 16 EE R T 1.23 .36
Fob. T T .
. T T T T T|T T
Apr. 2|t
May .2 .25
June
quly | .24] .29 06
Aug. -33| T T T 1.18 .02
Sopt 33 T T |T a6 T
oct. T[T 53
Nov. T 28
Do 1.02| .08 51| .79 -06] T -0k
’7 # Pertod 1903-1346 Total
Stendard gage Net'y
Jan. .19 15| .52 .10 38| T
Feb. . ? 20|
. 12 T .o o8|
Apr. .o .09 .18
June T T 22[ T 57| 27| .04 .16 .05 21 1.02| .11 T
July BUINS] 16| .33 .18( .08] .20| .oh| .12] 03[ .05
Avg. 1.28( .82 .79| .21 08| .08[1.22( .07| .35| .62 .10| .05 31 T 10| .69 .13
sept. [ T | .02 .88 &) .06| 20| .77| T
oct. | 02| T | 0| .31 T
Nov. :
Doc. .06 40 .22| 9] 1.00 .76
) # Period 1925-1946 Total 1946{20.5h | 18.53
Stendsrd gege X . Guerrero, Chih. i @6'l. Irrig. Com.
Jen. .08| .20| .43 T | 02| T | T | .0k .b1f .08 1.26 b
Feb. ° 2
Mar. T i F -1
Apr. .02 ] T T (T .02 18
Hay T T 26
June L4 T |T T 0k| .ok 23[ .03. T | T oL| .27 T .62 | 1.53
July 03| 08| .16 .bzi--55| .12 T | .obf .39 . [r.00f .35 .26| .2k 28] .13[ .0k -0k T .3 ho7 | b3
Aug. 26 35| .79 .12| .o5|" .11 .08/ .03( .08 34| 2k 47| T .03 .okl .ob| .63| .37| .11| h.5h | 5.0k
Sept.. 25| .22 .26 6] .11 08| .23(1.53 33 hb | 35
oct.. B3] 16| 03 .23 1.32 1.25
Fov. 1 T T 62
Dec. -03 08| .02 .02| .10 .25 7
# Poriod 1903-1046 Totel 1946[16.22 | 18.55
Standard gage Balleza, Chih. Moteor. Serv. of Me:
Jan, 7] 08| .16 7 .28
Feb. . 6 5
Mar. -0 -0 06
Apr. +20| 39| -59 25
Hay T T 16
June 85
July 27 7 .20(1.10| T T .08 24 2.60 | L.k
avg. | .20 .59 T 08| T, |-.59 79[ -39 -39(1.06 Y09 | L.&6
Sopt . 1.46( .08 T [ 55 .16 .08 .16] .27| .31 79| 3.86 | 4.03
oct. .88
Fov T T 19
Dec. 23] .20 3| 30
# Period 1903-1946 Totel 1546 17-18
Stanizrd gge Parrel, Chih. Mateor. Berv. of Mex.
Jan. - T .16
Yeb. 0 22
Mar. T . T b
Apr. T T .06
May 26 16 3k
Juoe | T T 12 -39 95 1.46 | 1.67
July 28 1.58 .39 : 1.06 . 331 b2y
Aug. i 24| 1.02 2.05 331 ka5
Sept. .12 f . A7(1.22] .59 1.69| .71 480 .20
oct. -0k -2k 28 | 1.30
Tov. o 72
Dec. 52
# Period 1903-1946 Totel 1946 17.75
Standerd gage La Bogquilla, Chih. Rio Conchot
Jan. 35| .53/ 18| .18|
Feb.
Mar. . -09)
Apr. 43 5k| est
May -16 +19| .06
Juze | .32 -ou), 32| .01 05]1.87
July o3| 31| 09| .82 05 07| .02 .08
Avg. 09 3a . . .03 .ol 02| .07 .12] 03| .o7| .64
Sept.| .hg| .o 1.33 1.70| 0| .Th| .04 03| .26| .36] Th
act. .l0| .30 .07| .01 .26 .02 17|
Nov.
Dec. .02 .
# Period 1910-1946 Total 1946| 13.98
Stendard gege i Nat'l. Irrig. Com.
Jan. 63( .9 T 08| 19| 1.57 48
Feb. B
Mar. .03 .05 08| .02
Apr. 09| .01 .01 a7 .08
May o -3
Juno T T T_| b T | .ok 60 81
July ol 3 47| a3 98[ T [T .01 .35 3h) T[T 06| 2.81 | 3.26
Aug. .05| .03 L] a3 oy T | 30| .01 T 46| .92(1.08( .01| 3.02 | 2.72
Sept.| .11 .54 .18 .0h T T | .o2|1.34| 08| .02 2.68 | 3.01
Oct. | T | T | .30| 1.66) T +05 2.05 | 1.8
Nov. T -35) 35 -30
Teo. | a2 27| 06| 86| 5
# Poriod 1940-1946 Total 1946|14.19 | 13.31

# Some monthe missing
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‘gtanderd gage Las Virgenes, Chib. Not'l. Irrig. Cam.
T b2l 08| .01 08| .06 T T ~14| °
.15
13
.01
.01 |
25| 28 5| a6 .15 R B
sle o) .36 .48 1.1 2.28)
woT|.ae oy . .19 .19
51 39| T .0
T 24
§ Poriod 19431946  Total
Stenderd gege Moteor
PNIED 3]
os| 08|
r |z
T | .ob -02) 02 T
25 .ok Y .oz
06| .01 .18 .12(1.530 .ou
2.36)1.28| .20
86 T
06 .08 T T
§ Toriod 197 154¢]
Deliciex, Chih. iat 1. Irrig, Com.
79 19 12| T | .10] 1.78 |
o 25
25| .10 35| b
wl T a6
03 03| 2
06| .18 14| .25 63| 1.29
06 ) 02| .16 1.89 [ 2.5%
08 .02 12 1.9) 06| .12 37 87| 90| 71| b1 | 252
.06 12 .79 a7l |t 152 | 2.36
17| .02 253 | Lo
o 34
29| .14] -2h| 67 =50,
i # Period 1933-1056 Total 19461k.25 | 11.70
Stendard gege . __San Antonio, Durango Fat'l, Trrig. Com.
5] [z [ 0]
T
T
95 T T |7 | .26 T | -
T |
T b T 66| .98 .32| .63 38| 07| .10
21 T stl T [T L0 L.ok| T
T |21 T (T 57(1.57
.06 09| 48 21| .88) 7 | .05 09
.07 T .26
T T
T .| .08
Period 1943-1G46 Totel 19465
Standard gsge Maclovio Herrera (Falomir), Chih. * Matsor. Serv.
Jan. .26 12| .5 22| .31 06|
Fob.
Mar.
Apr. 35| .18 .0b)
May .18
qune | gl .36) 53| .07
duly [ .65 .28 o} 7| 31 08| -05) *
Avg. 12| 50 T 05| Ly 30
Sert. .29] .26 A3 78]
ot
Hav.
Dac. .24 .02
1925-1946  Total 1946|
Stenderd gage Ojinaga, Chih. Meteor. Serv. of Mer.
Jan. T mfr b | a6
¥ob. T 20
Mar. o .21
AT .o1] .02 T o3| e
way 20 g T 20| .57
June | .08 rlr || A7 a |
quty T T T . 12,
ug. T 1.20| .31 1.60
Sept. 39T T T | 32 T | 39 13 . 1.0
Det. T [1.49| .20 . 1.06
Fov. T i
Dec. 1 7 | a9 .14 39
# Pertod 1906-1946 Total 1946 8.16
Standard gnge Palestina, Coah. ot 1. Irrig. Com.
T o 115
o 73
12 -51 63
| 1.93| .36( b7 2.76
1.57 79 12 b3 .12(1.18 J16) s .16 12| .27 5.43
2.09| .20/1.57| .16 L.02
T | 97 |35 ) 20 28| T 1.73
T 51 32| 23| .eBlr.06| T | T 2.56
Periad 193
anderd_gogh Piedras Negras, Coah. Motoor . Sorv. of Mex.
Jan. IR ERE] 18 T [T | .06 .09 1.91 8 |
Fob. | T okl T -12] 18 81
Mar . Jdo | s
Apr. . 2.67 | 1.8
May 2 | sy o[ .oz T T 6.66 | 3-06
June 3.991 623 | 2.67
iy [T T K 1.32
g |7 |1 T |r | 61| 170
spt. T |7 29| 01| .05 ok 7 164 | 286
oct. 05| .10| .06] .14] .54 .01 16 .06 ol T 1.53 | 1.86
Fov. [1 | ™ -2} T | .o B 1w
Dec. | .79 .02 33| 46| T -03) .52 16| .02 2.33 | 1.0
# Period 1907-1046 Total 1946|2k.62 | 19.73

# Sms months missing
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B Total | Normel

1|12 |13 | 1% |15 |18 |17 | 18 19} 2 | 21| 22 | 23 2HF5 26 ?I‘EBTZQ 50‘}3) 4]\#&'
[Tnches | Average

La Mari) Coah.
el .03 .59 .01
+Ok| 1.12 .65 03|
15 .03| -9 T
1.30] 3.22) 6.84] 1.44 1.08 .0
.05
B (.
24 19) .27 .09 .08 .22 .99 .2l
2.01(1.10
f «6!
.02
# Period 1896-1946

T3] =6 |

E 96

T T 48

113

1.34| | 1.2 [ 1.0k
14 75| T 2.28 [ 3.64
13| 5.52 | 3.36

L. | 2.06

1.55| .28 T 1.83 | 2.9

a9 39f T[T | 30| .08 .10] 6| .04 .98 .67| 3.48 | 5.18

87 2.37

T a9 | 1k

08| T T T 08 E

# Period 1923-1946 Total
Nueva Rosita, Coah. Moteor
™ 08| T T T [ .67 .08 T
.8

s
£8

3a%el|sEBES

™

02|
.ob)

20| T 7| .10

[SrepN Fr

Stendard gage

Progreso, Coah.

-38]

T 65
§ Period 10221946 Total 1946|23.13 | 20.57

Nat'l. Trr.

o
2
Er
M
i
"

7| .17

2.65)

20|

05 R E]

Tl .
T 1| .61

-36|

06|

| .25

n Ruenayentura, Coah. '

Tf Perled 1543-1946 Total 1946

+57|

05|

a7| T

-02(1.82|

T

93

1L
o0 T | 57|
03] 3

Standard gage

I 1 1 | ho | o
# Pertod 15261546 Total 19%6|1%.06 | 13.08

Monclova, Coah.
ot

"

Mateor. Sarv. of Mex.

0l

"
“

»
™
£

48|
-03( .05]

EEY

Gral

1.Cepeda, Coah.

22| .07}
T [1.34]

# Some manths miseing

# Porlod 1926-1946 Total 19h6|
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& Total | Formal
Montw | 1| 2| 35| 4|5|[6f7]|8 1|12 |13 | |15 |26 17|18 (19 |20 |21 |22 |25 2k| 25| 2621|282 30|n o
znchos | Aversgo
Stendard gage Villa Juarez, Coah. Nat'l. Irrig. Com
Jan. 22| 06| 23[ .23 .oy +12| T * .80 | 1.23
Fob. T T 2k
Mar. T T T 22
Apr. i b1 .59 T 1.00 .68
May T | 59(2.16| .26 -39 .10 T T 350 [ 1.78
June T L [1.50] .4 T 199 1.25
July 24 23| N7 A6
Ang. 2.17| 1.18] 3.35 [ 3.0b
Sept. 71 1.89 .18 T 17} BUIRSTY 3.25
oot 1.77|1.20(3.76|2.66 9.29 | 3.0k
Fov. -75| <13 54
Dec. BLIR R T -18 3
i Perlod 1943-1946 Total 1546|2k.68 | 15.80
tandard gage - Don Martin, Coah. N Net'l. Irrig. Com.
Jen. | T |7 E EREZE 23| .23 .ou o1 .ol oaf 7 ECES 192 (. .8
Feb. T T T T .57
Mar. T T e
Apr. .38 b5 .01 -20| .02 .2 12| 122
May wo1f .35[1.15; .09| 74 T .01 02| 96| .09 3.88 | 2.9
June 11 . 299 .16 . 126 | 1.2
auiy 32 [T 13| 15[ 1
Aug. T 1.65 T 1.65 | 1.8
Sept. 350 .27, 3 .55 32| .2l .63 .01 z.25| 2.76
oct. | T 29| .10 .28 .2 T .02 T|T|T 92 1.58
Nov. T T|T T Sh T Sk 64
Toc T || T | .08 T T 02| T .02 el 3u
# Period 1927-1946 Totel 1946|13.93 | 16.51
tandard gage Lag. de Salinillas, N. L. t71, Trm
Jan. .02 16 12| .ok 25| .27] .02 -okf .08 T S ENE]
Feb. T ol
Mar. -0k 06
Apr. 39| .06 i 43| L0k T 20| .0k
May T | 59| 79| .08 T | .ok T 2T .06 2.28 53
Juns 5] 1.93| 5| v | a9
Juiy 12| 20| .79 - 08l .29
Avg. | .24 |- .23 1.38] .02
Sept. .01f .01 93| L3 .06 .22
oct. 08| .08| .27 28| T .0k| .09 T .01
Fov. | T T 39
Dec. .02 2|
# Period 1940-1946 Totml 1946
tandard gs Anahuac, N. L. - et'1. Irrig. Com.
_[vea. 35, 33 1k ok 22| .06 06| 20 05 T 145 98
¥eb. .ol T 153 5750
Mar ol T -0b .76
Apry 21k b1 .06 61| 1.11
hay 37(1.67] .0k 55 | ol 91 .89 5.2k | 2.9
June ! 24 59 73 | 1.3k
July 36 ! - 51| 87 | 1.0
Aug. | .08 " 2.22| .08| .77, .02 3.17 | 1.98
Sept. Lol 2.89[1.10| .0b .32 bzo | 3.26
Oct T | T | .ok A1 12 16| 6 L 1 89| 113
ov. 37 37 .50
Dec. 55| .55 1.05
# Period 1933-1946 Total 1946[18.88 | 16.55 |
Standard gege Nueva Laredo, Tamps. Moteor, Serv. of Mox. d
Jan. -08| 07| .07 -30 06, 08( T | T [ .55(2.19 82
Fob. 79
Mar. .86
apr. 99
ey 2.39
June 1.76
July 140
Avg. 1.05
Sept. 2.85
oct. 1.29
Nov. 83
- | Dec. 116
F Toriod 1909-1946 - 16.19°
tenderd gege Guerrero, Tamps. Moteor. Serv.
Jan. T 06| 1% T os| T T | .10 ' 16
Feb. .ok T .08 a2 T
Mar. T 26| 31 . T
Apr Clr | s 63 T [ .ok
May .67 .20 BrIN Y k. -0k 35 1.38 T o[3ke
June .12 25 .
uly 7 | 35] 08| T .08 T | .6
avg. | 22 I 06| .okl1.69| .27| .08| T
Sopt . 22 .08 T | .08 1.89| 47 T | .o T
Oct.. T | .20 A7 1.50 02 T |r
Nov. T |T T | LR 20
Dec. T T T |
- # Poriod 1936-1946 Total 1946
tandard gage altillo, Coah. et 11, Trr:
Jan. .07 28 .02
Feb. -0z 16,
Mar, ol
Apr. 4 61 56| T 39T 13( 36) 5] T
May .82 061 a7 i . 26| .01
Juse 55 .02 .96) .ko| .12 -0 1
July 06| 06| .ah| .02| .13 o) T
Aug- 2k .03 BT .09 15 .ok| 29| 10| 02| .03} 1| T
Sept.| 02| .03 .02 .01 32 .01 .05 .28 .16 BIARNTY N4
oct. | 1 67| .67 o7 05 .0
Wov. ol 591 At .0
Dec. .01 .obf 59
# Period 1886-1946 Total 1946
Standerd gage Ramos Arizpe, Coah. | at1. Irrig. Com,
Jen T 12| .ok 29 35| .56
Yeb. 35 T 331 38
Mar. T .08 32
Agr. T T 05 55 T ST T | T 31| 72| 09| T 2.29 k6
ey -18 -31 0z| T .51 76
June 11 08| .06l ¥ |7 | .08 o] L1 B9 | 149
12 [ 2] 27 .08 08 1 1.56
hug. T |T [T |T T |[1.26 T 2h| 23| 2| a2 1.97 | 1.h2
Sopt+ .o8| az T | .90 T 154 | .08 2.72 | 16
Oet. .08 T | T .08 60
Hov. 22 71| 23 T .02 | .51
Des. 1.38] 1.38 63
# Porlod 1907-194 Totm2 1946[12.70 | 10.08

# Soms months miesing
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Total | Narmal
Month [ 1 2| 3 |5 6| 7| 8|9 |w|nnf22|13|w|5|16|27 18|19 20 |=20|22|25|2s|25]|26|27|28|29][3]3n or
: Tnches | average
ecording gege Rinconada, N. L. Net'l. Irrig. Com.
Jan. 06| .08 -08] .20| T T S 5k
Feb. .01 .02 T Wb 22| .ol 75 93
Mar. .05 05| Q0| a2
Apr. .02 .51 .0b| T | .20 .7 .02 .60 75| .06 .02 T 2.9 | 1.32
May .15 03| T T .03 oy T .08[ .30 R
June T T 1.57| T 157 .93
July 12 1.0 T o T 1.25 59
hug. T T [ .05 .20 -16| .02 T A3 |o3.37
Sept .ol 1 T .02| -03| 2l 12| 1| 1.46] .78 2.80 | 2.19
Oct. -3 T -03| T T T 34 170
Fov. 02| -11] 38 .12 T T T 63 k2
Dect T T | .0 T T -0 b [ ak
# Poriod 198k 1946 Total 1946 11.72 | 12.68
Recording gge Santa Caterina, N. L. Net'1. Treta. con.
Jan. .01 02| .03 8] 170
Feb. .02 & 03 .13 8| .81
Mer. o 25
Apr. T -18( 2.09| .05 .29 .07| .30 03 .| 59 T L.07 95
May RUI] 05| b .02 .08 2|8
June .35 .26 .02) 63| 3.08
July -15] .0d a7 L7s
Aug. 7] 1y .03 .5 143 | 3.66
Sept .02 .05 T 73| 1.19 - 83 .63 od1.ad 5| s.ho| 3.6
oct. T .08 | .03 .12 .33 .06 .08 T 70| 2.0k
Fov. 03| T .24 3| O 65 =50
Dec .01 .ol 02 07| 1.07
# Period 1938-1946 Total 1946| 14.50 | 19.8%
ocording gage Topo Chico, N. L. Rat'l. Irrig. Cou.
Jan. T R ERERE . 70
Feb. .20 . T | .53 T | 0§ 79 48
Mor. 0k 04 .52
Apr. .95 59| 1.12 43) L06 T et 3.86 1.28
May +39] +0b] AT 06, S| 63| 18
June . 1.65] .12 177 | 3.2
July 1.16] kg 1.65 | 1.54
ng. | T o 7 | 0| .16[1.57| .10] 1.93 | 2.97
Sept. T sy .06 .51| 43 7.36| .22| 06| .93[1.26| 14| 5| .79 -39 13.01 | 5-32
Oct.. .06| .16(1.08| T 06| T .25 06| T 1.67 2.83
Nov. 0f .53 .10} .19| .oy -10| .ok 110 | 112
Dec - -08 24 .32 -89
# Period 1939-10k6 Total 19k6|26.77 | 22.10
Reeording gage Monterrey, N. L. Net'l. Irrig. Com.
Jan. T 11| o3| .02 .01 70
Feb. .12 T |T 31 -
Mar. .02 Th
Apr. 103,19 T 02| 75| T 26| T | .06 T T 1.23
May 06 T |T 09 T T T +10 T 1.67
Juns T |7 ® 1.%0) T 2.9
July 2.08’ 15 02 2.6k
Aug. .23 T T |T W06| .15[1.43| .13 3.1k
Sept. 58 .02 .07| .61 1.30 5.81) .1k .06 1.05(2.87 -07| .38[1.29| .38 .89
oct. | T .19] .19(4.36| .05( .12 .03 Jdo| T T .06 . 3.35
tov. 09| 32| 08| .01 .27 .20 .2 05 1.3k
Dec. .02 .18 : T -84
[ Poriod 18961546 _Totel 2522
Standard gage Ciénegas de Flores, N. L. At 1
Jan. .10 21 Los| o0 T T 2.01
eb. 09| .15 T T T 09| .22 29| .10 68
Mer. 13 T 13 67
Apr. 13| .65 30 ? 2lk| .05 25| a3(1k| T | .05 14 T 3.15 | .27
May T [rog|T | a5 25 | 33| abf a1 03| a5 T .09 T 2.4 | 2.50
June 22 62| a7l T 100 | 2.78
July 23] .17 .21 E=1E] T 133 [ 2.02
Aug. 4 T M2l .12| Le0)3.07| 33 5.8 | k.21
Sopt . 21 28 T ko 25 1.00| .09 567 | 5.5
Oct. J13| k| .22 anfT T 39{ .09 1.08 | 1.75.
Tov. 21| .06| 2| .25 21 a1 T 128 | .19
Dec - T 39| 39 | 1.0
f Sept. 2, 1943, 5.7k precipitation - Sept. 1943 totel 11,98 - Yearly total 1943 25.10 # Perfod 1938-10b6 Total 1946|23.26 | 25.28
Recording gage Cadereyta, N. L. Nat'l. Trrig. Com
Jan. 18 .65 b5| .16 .05 Y 90 [ .95
Peb. | .20 1.26| .51] 01| .75 2.73 | 1.07
Mar. J6 | 133
Apr. 35| 13 01| 38| .05 ko 09| 4o .02 0l 0L 2.0 | 2.02
May .22{2.40( .14| .06 W01 .05 08| .08 .01 318 2.4y
June | .13 .27 i3 .05 96 | b5
July s .20 0L .03 22| 1.06 | 2.73
aug. | .ob 23| 05| 96| .63 1.9 [ 3.1
Sept.. .01 .03 .29 112 .55 T [1.39[1.62] .03 26| .24 6.18 | k.67
Oct. .10( .08{ .ok 51 T ug| .06 .08 06 1.39 3.02
Nov- 06| .ok .07 .05 03 310 151
Dec. | .07 . .02 T | 09 .90
# Period 150k-1946 Total 1946(20.97 | 28.25
Stendard gage Villa de Santiago, N. L. fat'). Trrig. Com.
Jan. T FRE 3] 08| -0k B 08| 59| 1.05
Feb. .98 Lol 102 [ 1.02
Mar, . 0 1.0%
Apr. 43| .87 06 .25 35| 06| .35[ .15| .39] .04 3.36 1.1
May | 16| T [1.43] .08] .02 T .06 T .05 39| 219 | 3.20
June 081.182.32 39 .28 8| 27 k70| 5.72
July .10 39 12| 51| .35 10| 157 | 3.35
o .ok a0 13 : .oh| 08| .ok| .53| .ob 100 | 5.06
Sept .03 .16 .59 T 1.50( T 1.18[2.68 2k 2.70(2.36 A1(1.10[1.06( .kg ko | 9.6k
oct 7| 6] 04333 39 12 . .ok h.96 | 5.16
Nov. T | .51 .08 T [ .21 | a6 T 59 ? 1.k6 | 1.63
Dec 1 6| 20 1.15
r # Poriod 1923-1946 Total 1946|35.h5 | 39.77
Recording gegs - Ville Allende, N. L. st'). Irrig. Com.
Jan. T TolT [T | 9| a7 T | .26 T T 82 1.31
Peb. T T T T T .95 T 195 93
Mar. T T 1.17
Apr. 88| .56 .38 35 30 .76) 92| T | T T a5 | 2.3
My | T [T |1.07 12| T T |T T T T T 139 | 3.32
June 1.39(1 .47 26| 35 .14 3.61| 6.88
Jaly 78| 8 12 36| .61 2.35 | 3.37
hug. .05 T 11 5.16( T 5.32 | L.80
Sept.| T T 1.98 1.38(1.86 1.18 4.26| .18 .20 11.0k B.01
oct. | T T[T |56 94 .99 .28 2.97 5.48
Nov. T | .57 09| | 26| 2 | a8 T .32 .10 ke | 1.56
Dec. T |7 T [ 2] a2 130
. 4 Perfod 1938-1546 Total 19h6[33.74 | L0.36

# Some monthe missing
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\
Totai | Forua1 |
Momth | 1 [ 2| 3| %) 5| 6]7|8|9|w|n|e|3|w|15[16|27 1819|2022 |25|2k|2526|27|28|2)|30]3L 1 er
zactiee | verage
Standerd goge Rayones, N. L. . : at'1. Irrig. Com.
Jen. 02 ] . o2 | 5
TFob. 1.3 113 55
Mar, 10N o 31
Apr. €8 | .22 . 1.0 . 2.33 63
May .8 75, .19 J 87| <08 3.13 [ 1.46
June T . . 2.6
July 59 g R 91 HECEEEE - 2.54 | 1.26
hug. : . .18 35| 1.19) 172 [ 301
Sept. 1.19) 30| 270/ 1.13 FRT A ) 67| 3] 7.78 | 3.7
oct. .29 .1 - 96 | 1.8
Nov. Bl T|T et N7
Dsc. o 37
# Pertod 1926-1946 Totel 1946/20.58 | 16.k0
Recording gage . Los Ramones, N Net'l. Irrig. Com
Jen. L 08| 08| .19 T 4 o o3| 1
Feb. | T | .06 . 1.20) .08) = 1.34 67
Mar. T | T
Apr. T .16 T 0% 1.65) 2.40 [ 2.15
May .63 g 2.25| .01 T .ol 2.56| T 5.59 | 2.36
June 2.28] 01 T . 4.09
July AT T 16| 1.900| 2.2h
Aug. T T | .83 [ .19 3.73
Sept. BUE 2.5 T . o4 .61 T 3.8
Oct 39| 32| T 1.0 Ok 31 7T [T 2.50
Nov. T [ .ol T T g0
Dec. T b3
# Porfod 1939-19%€ Total 1546|21.61 | k.34
Standard gage . Montemorelos, N. L. ) : Hnt1,
Jan. .ob] .o5[ 7 | .u3| .1u] .08 T | |- e T
Reb. o8| T T 1.22 . .
Mar. T . .
Apr T 03] 06| 25( T | T 10| 10| .22(2.91] .08] .10 T T
May 350 T i 1 T T 1.43| .06 T|T . .06
June 09| T | 79| T | 65| -06 1.69| .10]
auly 31 a2 o5l T | 33 19(1.65] T
aug. | .39) T -0l T 25( 63 -09)
Bept. 53| T SO 1.26 1.54| .3k| .0b| 1.57{ .20 .20]
oct. |7 |7 2| .20 29 T | .07 T |29 [1 [1n)r |7 . ENE
Tov. T | T .08 32| .0k T T T T |3 T . . K
Dec. | .hkl . T|T 18 bk | 3.15
B # Poriod 190b-1946 Total-196|38.38 | 29.32
Standard gage Las ot (1. Trrig. Com
Jan. 03 .10| .08| .03 -03) 27 ks
Feb 83| . 83 38
Mar. .02 .08 -09) a9 | A
Apr. 2.46| .08 12| .09[ .30] .28( .08| .ou| .33] .13[ .07| .01 . .09 L.06 1.09
bay 1| .05 . .0l k| Lo2| 2| -22) 210 1.59 [ .79
June ! 06| 21 01| .01 2h) b | 3.68
Tay EERED 10[ .01 .ol| .06} "s6| 1.70
avg. | .27 .58 .01 .01 J‘Z 20 .05| .12| 13| .18 2.08| L.oo
Sapt. .01 43|z ol .29 .92|1.2k o1 31 T 24 19| .2h|2.1ej2.21 10.67 | 5.81
oot |, .01, .22| .0k| .50 .02 A7 .01 .03, .09) 1.0 [ 258
Nov. 02| 35 .01 M B
| Dec. | .03 o1 39 43| 8o
Period 1940-1946 Total 1946(22.99 | 22.03
Standard gage Las Enramadas, N. L. st'1. Irrig. Com
Jan.
eb.
Mar.
Apr. 2.64 36| .59
May +83|1.69| 8 7 2.58
June 11
July
Avg. -39 20
Sept . 20| 1.7
oct. 13| 32 .81 11 1.59
Nov.
Dec.
ocordina asae El Cuchillo, N, L.
Jan. EAE] T Job{_ 25) 21f v EENE
Feb. o) [T T
Mar. T
Apr. T[T | .5 T | .09 T T | a2
May ol |7 [T | 3| T
June 56
quy 07| 35 02| .11 T |38
Aug- | .06
Sept. T Ly 02| T 28| TOIT O |L95| T 26
Oot. 31 41 3.02| T 1.33| T T |T|T T,
Yov .01 T[T T |T | .03
Dec T T |7 |7 |r o .01 R
# Pariod 1938-1946 Totel 1946[18.78 | 19.67
tanterd Gral, Bravo, N. L. Msteor. Serv. of Mex
Jan, ror |7 |7 |t | [*|.22f .22 ™ T [z [r | 91
Fed. [T [T T T T - T 22 21 A3 .34
Mar. T |T |2 T 57
Apr. T T |7 | .20|T T | 59| 9% T 173 | 1a7
May 2.36 T (T ? B 7T 32 1.65 T b33 | 279
June T 39 T 1.58 1.97 | 2.84
July T T T T T T 2.71
nug. T T T T T 20| T 20 [ 2.28
Sept. T 87|T [T | T [L57| T 2.4 | 3.70
oct. T 1.97 | [ fist X 3.5% | 1.3
Tov. T T |7 T (T - T ™ 90
Dec.. e T T T T |r | @ K
§ Period 1906-1946 Totel 1946|15.07 | 20.61
Rocording ggs . | . Laguna de Sanchez, N, L. Net'l. Irr:
Jan, .08 24| 33
Fob. T .90 -10
Mar. X T T
Apr. 1.06| T J33( .8 L6 75| .2k a9 ) o .1h| 34| 0B T
May 39( .37( 20 J10( 37| 10| .12 | 16| 18| .65
June 22 22| 06| gl 7w | .27 T | 30T T
duly aef .7 T T | .6 . . 63| .ug{ .18
ag. | 26| - | T T | a9l .57 T | 55| .| 26| .69
Sept . 08 T 1.26| .71 T 1.02(1.32{ .23| .A3|1.k4| .69 2kl T [1.99 1.79
Oct.. 24 & |T | 51 . 1.0 - kJ
Tov. ‘T \T |6 T 2
Deo- | T T .57
# Poriod 1941-1946 Total 1946/30.1% | 28.19

# Soms months miseing
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Total | Normal
2o o] n]a|n]n 0] n
Toches | averege
- Higueras, N. L. Motsor, Serv. of Hox.
oh o] a7 7 o7 T
T 90| 10
.05 T
03 .27 a7 SUY L O T I A U Ly 16|
a2 37| T .30 -53) T 1.33 T
06 1.60 219 2
T -ho
.22 02 T .17[ .28|1.21| .33| .08
T T 13 09)2.02| .06 27|
02| 07 A8| o8] ¢ T
) 05| .26 .08 .10 T .02)
T 02) -o1] .1 .02
# Period 1906-1946 Totel
Cerralvo, N. L.
2o o[ 7 [ [ 2] T 1 o Aloﬁ—‘_"'—"w’_ﬁ
. 3 o3|
Mar. 09
Apr. T | .2 .01 .0b| .38 .ce) 1.02
May oL| .16 .02 08 1.4 24 1.80| b6
Juns | .07 59| -08 2k
Tnly -e2| 5|12 56 34
aug. | a8 . 28/ T | .79(2.86 24| .01
Sept. 1.97 a2 1.65 .59 30| 12| .87| .02
oot 02| .16 .o a1 0| T 75| .03 K
Nov. T 03 K
Dec- N 2 09| B0
# Porlod 1938-1946 Total 1946[21.66 | 2749
Recording gage La Tableta, N. L. Het (1. Trrig. Com.
L02) .ol 1] 2 [ o ] o2 T 25 [ 118
T | o7 Y 02| 20 | o
T K 9k
T .10 03| -c6lz.36| T | 2| T T | T .28 2.85 | 1.08
1.02 T | T 52 51 15 99T | T T oL .71l T | 5.02 [ 3.09
8 1.71 T b Lo v 1oy | Buob
J04 T T | .02] | .91 T 09| W01 1.67 | 1.51
T W01 .16 A7(1.80 o9 T 2.57 2.81
.ob| .05] T 0 T .05 .09(1.00| T 1.01| .12 .22 .18 2.78 5.38
T(T|T 08| .20| .03 3kl1.40| .06 T 1.14| .ob| T )T | T | 29 T T|T TlT|T |T |33 259 -
T | .03 T .01 of oyt | T ol |7 | s
T | .02 T 01 .05 74
# Porlod 1939-19% Total 1946 20.20T 23.29 ‘
ecording gege s Nat'l. Irrig. Com,
Jan. 05/ oLf .c2 45| .22 .oh 17 T ob| .ce| 1.06 | .09
Feb. T ol .ol T|T 85 9: 89
Mar. T T 2.05
Apr. -08[1.38| .02 02| .08| .60 T 2.08) 89| 37| .o2f .05| T .06 5.63 | 2.52
Wy | T 10| 27| 7l T | o7j2.60| o1 .06 2.68| .ok a2 T L .08 &ko | 3.6
qune | .55 | 1.08) | ok| .2k 51 30| 272 | ka5
iy c2 ' ok| 20 06 -2z | 331
Aug. 07 T 49, 5 14| .07 635|1.28| T 08| .02 2.81 | 3.05
Sept. 18 L) J37(2.16 .13 2.05| .26 Wob| .25( .60| .27 10.35 6.61 |
Oct. B 28| .22| .39 -0h 082.32 13 T | 3.6 | 3.00
Nov. W2 T .05 08 .ol T |7 03| .05| .08 T b3 ol .50 | 1.k2
Dec. | T T -02) T | | we|im
# Pericd 1500-1946 Total 1946(3L.50 | 31.85
scording gage Villagrin, Tamps. at 11, Trrig. Com.
Jan T ol 91| 24| .ob 02| 141 -58
Fav. T T 30| .2 1.23 1.65.| 100
Mer. o2 ) 59
Apr. a2l 3| | 1 | Lou| 10| 81 03| 22| 33| 09| .20 -ok| T A 428 [ 25
May .02 25| .55| k9| .20|1.69| .8g) 0l 41| T .02 .okl L2% .10 .10 5.85 | 5.60
June - 81[1.54[2.95| T .29 a 650 | 5.96
July T . T .08] ’ 33 | 2.26
aug. (2,13 a6 19 wo2|1.222.:1 Loh| .63( 781 | 7.46
Bept. 26| .06 3 .26] B6| .bo| .26| 1.12|1.10! .o} 31| .20 5.3% | 6.61
oct. 1.15| 73| .65[1.0| .oM| .28] .06| .02| 2.22| .02 65| .08 -12 02| 7.66 | 3.55
Tov. .02 .02| .02 .08| .10| .10 A5 1.18
Des. | .20 20 | ez
- ‘ # Portod 1959-1946  otal 15U6[41.45 | 37.22
tanderd- gage Mendez, Tamps. . Fet'l. Irrig. Com.
Jan. 11 LR EREN N E] T 3 T |20 | 1.9
Peb. | T 46 T L -39 13 66
“Mar. T .50 -
Apr. 13 12| .30 1.67| .akfray T 1.k2
tay au 2.36| .16 IR 2.76 T .28 3.37
Jume | T 1.31 T T - boy |
July 67 116 "
hug. 8T 3.48
Sept. 11 .09 36| T 3:15 1.16| .L2 b8
oot 22| A9| T T g 37(1.24 1.18
Hov. |7 |1 T .36
Dec. Ul | 6k
~ Pariod otal 23.96
Rocording gage Campamento Comales, Tamps. atrl.
Jan. 1b) .0b) 2h| .27 .10 08
Fob- .o 18
¥er. .ok
Apr. -09| 38 T 04|
ey .09 21 o 20 & J X
June | .01 1.61 03 X ,
Tuly o8 R
Aug. .03( .30| .16{ .01| .81] .
Sept -18 . 01| 9| .29 1.25( 38| .06 .10| .ok 2.50 | 2.8
oot .12| 20| .38 29| .12] o7 .08[1.33 o2 23| 2 | o207
Yov. 01| 01 .02 : Ok -ho
Dec. | .02 .pe| .02 oz (08| 1.5
Poriod 1938-1946 Total 1946(12.60 | 19.01
____ Tecordtag gage _Reynosa, Tamps, Wst'1. Irrig. Com.
Jen. B T |8 1] .23 172 ] 1.76
Fob 25| T 32| . 20 T
Mar. T .02 T .02 .73
Apr. T|T | .20 .03| .01} .17 10| T T |T | .02 53 Ja
My | T | T 06| T .13 .02] T .10] 43| .64l 138 | 3.%0 .
June 1 |7 a7 T | .09 1k6 | 275
ray 6% .20 By | 138
Aug. 05 05 | 219
Sept T 3.00| 2.39) T 49 8.86 | 3.63
oct. | .31 110 .78 .05 1ok | 13
Tov. N 06| .8
Tec T |- T T LA ES .07/ .10 7 88
[ # Foriod 19811946 . Toral 15k6[17.09 | 19.98

# Somo months ntasing
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. Total | Rormal
0011 (12 131625 | 16|17 |18 19 20|21 |22 23| 2k| 25|26 27|28|2)30]|3n or
N Tnchos | Average

Standerd gage Control (C 1-K-9), Tamps

N at "1, Irr.
[ 3an. 22| o] .o8[2.36] 31 .o B 2] o]

P, 2] .20 3 on T ; 08| =

, Mar. T | .39 .
Apr T .20 .39 .19 .3 63| 1-
May | .82 ol .ol 2.01|1.12
June |- el 32 . 2.4 3

i 1y

i Avg. -67] -19 .67 .27 - 2k

| Sept. 12 79| -of) ol .12 1.2¢] 433 83| .79

i oct.. .20] 31 .oh T |emo| T .
Nov o .63 .08 12 e
Dec T 24 1 | T T L T | o8 3 |

# Poriod 19k2-1946  Total 19k6|

| Standard gage Matamoros, Tamps. Meteor. Serv. of Mex.

| . Jan. ok .27 1.4 .37 30 \ o2 .08 ko] B o5] 2.84 [ 171
Feb. 16| 17 .06, | )T 15| 32 16| o8
Mer. ) 06| 1.09
Apr. T 55 -09| T | .77 3.68| 1.57
May T T 13 T T | ke .13 +66| 12| 297
Juwne | 82| o1 T .02 T | 65 .37 1.82 | 3.67
any o 2.28
Avg .ok 31 .82 107 | 190
Sept. T ol T |1.05 T T ok[ .o1| .ok .78) .35| .01 T T [1.38 .0 7 .81{2.43] 7.0 5.16
Oct T 01| .02| 65| .31 .23| .02 1.5 .57 T|T T 3.2 | 2.99
Nov 15/ .01 10| T T | T - 30| 154

i Dec T [ 7 | 03] -26 I EERERE] .ok .01l .06 39| 1.9

! [ : # Porlod 1912-1946  Totel 1946|2336 | 27.83

# Some months miesing

AVERAGE RMNFAL’. ON RIO CONCHOS WATERSHED SUBDIVISIONS

IN INCHES
The records below show average monthly rainfalls on the entire Rio Conchos Watershed iIn two divisions:
that tributery to the Boquilla Reservoir and that not tributary to, or below, that Reservoir. These records
are computed from monthly isohyetal maps covering the 5 years 1942 to 1946. For similar records for the
years 1900 to 1941 see page 92 of Water Bulletin No. 12.

On the Rio Conchos Above Boquilla On the Rio Conchos Below Boquilla
[ Mey [ June| July| aug-[sept.[ oct.] Nov.]| Dec.| Total | | Year | Jan.| Feb.| mar.| apr.| May | June| 3ay| auz.|s
-2h| .76 2.54| 8.87| L.53| 1.84 ke [T .09| .06| .08 5.81f
.20[ 2.91) L.70| h.11| 6,55 1.13 1943 | L3l T .ob| 02| 1.29|
17| 1.1 5.32| 4.59| 6.00 .67 194k | .24 23] .0W O 6|
07| .19/ 6.88( 2.8%) 3.63| 1945 11| 02| .08 .13
12| 1.81] 2.97) 5 1946 | 1as] 7 | g08 .33

2 9. 101.56 259. 67.74 30.10 Totay . - 1364 9.8k 17.00  160.78  5k.39
13.54 30,30 255.67 222.13 58 0 x,me.’;z 18.37 11.65 25.96 152.59 16559

Worme1 hs[ W] ag] 0] 6b| 22.81 | [Norms1] .39] .25] 25| .21] .55 1.64] 3.25] 3.k2 3.10] L.

Totsls and normels for the 47 years 1906-19':6 Totele snd normsle for the 47 yeers 1500-1946

‘ EVAPORATION IN THE RIO GRANDE BASIN

. Five types of land pans are used for determining evaporation in the Rio Grande Basin 'below San Marcial,
| New Mexico. The results reported below are inches evaporation from such pans.

1. Circular lend pen 4 feet in diesmeter and ,10 inches deep, made of 22 gage galvanized 1ron, set on
wooden platform with top of pan about 18 inchea above ground. Wsater in pan kept F‘t about 7 to 9 inches
depth. Measurements by micrometer hook gage. This type of pan was used at Jornada, Elephant Butte, Caballo
Dam, State College, Ysleta, Red Bluff Dam, Balmorhea (Weather Bureau), Grandfalls, Fort Stockton, Dryden,
Del Rio, Dilley, laredo and all Mexicen stations except La Boquilla and Palestina. This is the standard
Weather Bureau pan. Prior to November 1938, a floating pan, described in previous ‘bulletins was used at
Jornada.

2. Circular land pan 6 feet in diameter and 2 feet deep, made of 22 gage galvanized. iron, set in ground
with top of pan L inches ebove-ground. Water in pan kept at about 16 to 18 1Inches deep. Measurements by
micromster hook gege. This type of pan waes used at Balmorhea (A. & M. College).

3. Circular lend pan maede of galvenized iron 8 feet in dlsmeter and 24 inches deep, set in ground with
the top edge of the pan sbout 9 inches above ground. Water in pan 1s kept about 12 to 18 inches deep.
Measurements by micrometer hook gage. This type of pan 18 used at Winterhaven and Weslaco.

k. circular copper lend pan k4.1 feet in dismeter and ten inches deep, set upon concrete pillars with
top of pan about 18 inches above the ground. Water 1in pan is kept between 4.7 inches and 7.9 inches depth.
Measurements by micrometer hook gege. This type of pan is used at Ia Boquilla, Chihuahua, and has been
erroneously described in earlier water bulletins as being Type 1.

5. This type same as Type 1 except that it 1s set on a platform 3 feet above ground and operated with
water four to nine inches deep in pan. This type of pan is used at Palestina, Cozhuile, end has been pre-
viously described, as being Type 1.

The exposure to wind of the water in these pans is very different with respect to the rim of the pan
and also with respect to surroundings. For example, Elephant Butte Dam pan 1s. on top of a desert hill
while Weslaco pen is 1in an irrigated orchard with large trees within about 30 feet of the pan. The earea
surrounding Dryden pan is flat and bare for more than 100 feet on all sides, whereas the Palestina pan haa

© mesquite brush on three sides jJust outside a fence of horizontally spaced boards.

The United States Weather Bureau furnished the records for Elephant Butte, Caballo Dam, Jornada, New
Mexlco State College, Ysleta, Red Bluff Dem, Balmorhea, Grandfalls, Fort Stockton, Del Rio, and Laredo.
From Texas A. & M. CoYXlege came records of Balmorhes, Winterhaven, Dilley, and Weslaco. The. Mexicen records
are from the Meteorological Service of Mexlco and the National Irrigation Commission.

The latltude, longitude, and elgvation of all older stations are shown either in Water Bulletin No. 12,
page 9%, or Water Bulletin No. 13, page 93. The new stations at Del Rio &nd Laredo have the following loca-
tione: Dél Rio, Iat. 29° 20', ILong. 100° 53', Elev. 1,018 feet; Iaredo, Lat. 27° 32', Iong. 99° 29',
Elev. 470 feet. .
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IN INCHES:

In The United States

Elophart ButteDam | Caballo Dam, Jornada,N.M. | State College, N. M. | yorscra Toxes Dryden, Texs Red Bluff Dam, Texas
Month Rl
1946
# Normal # Aversge # Aversge Normal | # Average # Aversge
1966 | Toss_1gis] 1946 | Toupoaohs| 19%6 | Tgza-ighe| 196 |1o2h-10h6 [ 296 | 1g59-1046] No. 1 | Wo. 2 | 1gkh-lons| 1946 1939-1946
Jan. 2.99 3.1k 3.72 3.4 2.35 2.46 2.58 2.96 2.63 2.87 k.o b.23 2.67 3.02
Feb. 5.48 5.11 5.23 5.32 L.05 3.96 5.04 by 5.10 Loy 6.72 5.82 5.00 5.07
Mar. 9.14 8.71 9.43 9.03 7.63 7.25 8.60 17.62 9.22 8.49 12.11 11.26 5.06 8.97
Apr. 11.73 12.09. | 11.87 11.98 10.18 10.33 10.70 9.77 10.48 11.0% 13.52 12.92 11.07 11.22
May 16.85 15.14 | 26,4k 16.05 13.61 13.28 13.93 | 11.68 13.50 3.4 10.45 13.08 | 13.35 13.34
June 17.27 17.08 16.52 17.14 k.17 k.64 13.99 12.88 14.08 13.74 12.76 15.24 13.72 1h.22
“ July k.56 | 1k:26 1%.05 13.61 12.39 12.49 12.72 11.6% 12.61 | 12.25 17.76 1b.72 1%.05 13.38
Avg. 12.19 12.63 11.62 12.07 20.8% 10.24 10.13 10.97 10.48 17.84 17.36 13.77 12.79
Sept 9.40 9.77 9.12 9.8% 7.04 8.58 7.52 8.16 8.31 8.34 10.81 10.21 11.27 8.65 9.85
Oct B8.71 7.78 T.7h 6.91 5.57 5.92 6.47 6.07 6.20 6.02 6.43 6.50 6.05 6.03 6.19
Nov. .73 | .. L.96 L7 h.g2. 3.23 3.74 3.85 3.2 3.98 3.76 5.81 5.76! 5.12 5.01 k.50
Dec. 4,07 3.23 J 3.7 3.05 2.4 2.37 2.70 2.65 3.17 2.84 4.43 L4.43 L.2k 3.04 3.25
[[Total J127.10 [ 113.90 11416 113.06 | [ 9586 [ 983k | 91.95 [200.25 o788 |1@5.08 | | 12131 154 105.80
. Balmorhes, Texas | Bolmorhea. Toxes | Grandfall, Toxas | Fort Stackton, Texas| DTK® [WinfBrhaven, Texss | Diley, Texas | 5200 | Wedlaco, Texes
# Nprmal # Average| # Avéerege # Aversge Normal # Normal Normal
2946 | Top6.10u6] 196 | Touooighs| 196 | Tono-1ohs| 196 | Toho-roks| 19%6 | 19%6 |1g3110us | 1% | Toagaghs| 196 | 196 | 195106
Jan. | 141 2,34 2.70 2.48 3.24 3.2 3.15 3.42 2.76 1.95 1.90 3.20 2.76 - 2.12 2.31
Feb. 3.25 3.78 5.16 5.11 5.41 5.12 6.02 2.48 2.53 4.20 3.45 7.95 2.41 2.86
Mar. [ 5.50 5.19 7.23 6.48 8.94 8.55 8.81 9.00 b.10 L5k 8.16 6.06 11.42 k.75 el
Apr. | 6.05 6.34 8.15 8.12 10.60 11.83 [10.7% 10.56 9.9k L.87 5.2 9.1k 7.31 12.17 5.82 5.17
May 7.20 7.38 9.10 9.21 12.19 12.87 |12.33 12,46 7.53 3.93 6.07 6.60 8.0k 10.77 5.48 5.87
June | 7.89 7.97 9.71 . 9.61 2448 13.49  [13.22 13.13 9.76 6.38 7.34 10.11 R 12.99 6.15 6.46
July | 8.66 7.67 [11.01 | 9.56 15.36 13.20 [1L.88 12.81 12.55 7.76 8.10 13.16 10.66 16.22 7.99 6.95
ag. | 7-76 6.9% 9.5 8.74 13.95 12.37 |13.62 11.25 14.07 737 8.02 12.hg 10.68 14.36 6.73 6.78
Sept.| k.13 5.28 | 5.46 6.27 10.12 8.95 | 9.21 8.92 852 | k.68 5.79 5.7% 7.53 8.31 k.19 %71
oct. | 3.68 k.09 4.63 6.54 6.82 6.96 6.08 5.45 3.16 4.33 3.79 5.81 7.32 3.85 ke
Nov 2.64 2.86 3.12 3.12 L.y 4.5k L.hy k.39 2.82 2.88 3.24 3.60 5.36 ERSY 3.26
Dec. | 2.00 2.03 | 2.38 2.4 362 3.06 | 3.70 3.79 3.56 | 1.95 1.87 2.62 2.63 bz | 2.4k 2.40
Totel] 61.34 Th.h5  |108.65 104,21 100.76 93.55 |52.05 58.79 82.L5 78.02 5h.34 55.43
In Mexico
San Antonio, Durango La Junta, Chih. Villalba, Chih. La Boquilla Dam, Chih. " Delicias, Chih. Palestina, Coah.
Month -
Average # Normal # Average Aversge # Aversge # Normal
1948 19k3-1946 | 1946 Tos6agks | 1946 Toho-1gk6 | 1% | 1938 10l6 1946 Toko-1ghs | 1946 1931-19k6
Jan. .51 L.oh 2.24 2.78 L .61 5.23 k.25 L.ok 3.69 3.90 5.36
Feb. 6.1k 6.93 3.4 3.78 6.00 7.12 6.26 5.75 4.9l 5.38 L.72
Mar . 10.43 10.3%4 5.76 6.33 10.77 11.43 10.13 g-32 8.07 8.78 7.03
Apr. 9.16 11.39 8.09 8.99 11.98 15.66 12.12 11.h2 9.17 10.08 8.20
May . 12.01 12.20 11.12 10.88 15.38 15.53 14.59 13.87 11.52 11.83 6.92 9.%0
June 10.06 11.15 9.89 10.37 13.21 .2 .| 13.48 13.54 11.62 12.09 8.91 10.78
July 7.61 8.16 6.45 7.15 11.72 11.21 13.31 11.06 10.57 10.26 11.37
Rug. 8.55 8.26 7.22 6.25 11.40 9.71 12.55 9.58 9.75 8.61 11.46 11.70
Sept . 5.54 6.35 6.4k 5.41 7.26 755 8.02 7.51 7.36 7.56" 8.06 9.29
Oct. 5.17 5.68 5.74 L.84 7.0 6.80 6.77 6.30 5.96 6.07 6.03 8.10
Nov. k.80 4.83 4.33 3.37 6.67 5.6k 5.32 . 4.63 4.55 L 6.57 6.60
Dec. 3.61 3.92 2.57 2.4 k.35 L.48 3.84 3.55 3.18 3.48 T.1% 5.57
Yeerly | 87.59 ob.15 73.09 T2.64 110.39 112.148 110.6L 100.57 ‘ 90.18 92.45 ‘ 98.12
. T
Sabinas, Cozh, Don Martin, Coah. Lag. De Salinillas, N. L. Cd. Anahuac, N. L. ‘ Montemorelos, N. L. El Cuchillo, N. L.
Month —
# Averege # Normel # Average # Normel # Averege # Averege
19 | gbiaghs | 9 | Toepaigre | W | Tgsgighs | 19 | lgssagks | 1% | Tomoagls | 6 | Toloighs
Jen. 2.89 3.07 2.47 3.39 3.74 3.99 2.91 2.62 2.89 2.62 k.95 k.01
Feb. b.52 k.06 3.82 .36 6.06 5.22 b.56 3.59 3.5 2.99 5.88 5.32
Mar. 7.93 7.62 7.07 7.51 9.71 8.51 7.13 6.23 7.11 5.54 11.42 8.53
Apr 10,6l 10.06 734 9.21 10.32 10.64 8.58 7.91 5.47 5.4k 9.77 10.07
May 10.67 10.88 8.21 10.52 8.51 11.25 8.1 8.89 6.12 6.30 8.51 10.79
June 10.43 12.23 8.30 12.12 9.75 11.79 . 10.22 10.36 B8.22 7.08 12.36 11.
July 10.51 12.58 10.70 12.63 9.61 12.77 11.ko 11.09 9.76 8.81 b5 15.96
fug. 11.26 12.26 11.00 12.29 9.53 12.11 11.50 11.02 9.51 8.62 14,23 |- 13.66
Bept. 7.83 778 791 8.5k 6.01 8.59 7.35 7-13 5.91 5.63 9.43 8.98
oct . 5.74 5.84 6.29 6.36 h.90 6.73 L.5k4 5.35 b.oy 3.73 6.59 6.60
Nov. 3.29 3.72 5.66 4.8 3.7% 3.72 3.3 2.70 2.68 5.53 L.9x
Dec . 2.55 2.3 5.81 3.19 3.38 3.78 2.78 2.35 3.09 2.38 .70 4.26
Yearly | 88.26 92.53 8k .58 9k.30 85.32 100.35 83.30 80.03 68.2h 61.82 107.82 103.05
o Saltillo, Coah, g':}';:gaNDf La Tableta, N.L. | Comales, Tamps. C““”T"a'r[‘i;f"(,")
m
Normal # Aversge o | # Average | o # Average # Average
1939 | 19%0 | 1941 | 19k2 | 19k3 | 1okh | 1gks | agk6 | Toaomele | 2986 | T TR | a0k6 | ToT7o0e | 1946 | TosiTiong | 29% | loiserone
Jan. k.69 3,61 | L.62 | 2.9h | b.bh | k.og | 5.30 4.96 3.84 3.85 2.62 3.69 5.08 iy 4.26 3.86
Feb. 5.33 L32 | 3.99 [ 5.91 | 5.48 | 5.76 | 5.50 5.2k k.32 k.62 5.58 b.70 5.9k 9.85 3.15 3.87
Mar. k.39 6.84 | 7.61 | 8.75 | .8.24 | 9.00 | 9.62 7.70 7.61 7.51 $.91 7.80 11.88 B.o1 6.46 £.05
Apr. . 9.3k 7.48 8.21 8.2 8.56 |12.06 10.61 642 6.16
Mey 5.9 9.34 8.77 9.04 8.19 9.08 1.5y 12.12 7.16 7.5
June 8.217 9.96 8.37 9.35 11.31 9.66 16.00 13.47 7.27 6.86
July 8.23 8.90 9.95 9.98  |13.33 11.19  [18.12 15.45 .[10.51 8.19
Aug. 1.53 8.57 10.15 12.39 11.39 16.49 14.30 8.61 8.19
Sept. 7.78 | 6.28 6.8k 6.98 7.3 6.99 9.77 9.65 6.33 6.68
0ct 8.46 | 5.52 6.16 4.9% 4.83 5.26 5.k0 7.69 ST4T4 5.9 5.4
Nov 5.81 | k.66 k.97 h.78 4.18 5.28 L.38 5.99 5.72 | 4.13 b4.49
Dec 6.85 | 3.88 5.18 3.26 2.98 .61 L.02 PN -3 3.31 3.8
Yearly 78.04 |82.30 [80.26 |84.13 82.92 87.16 81.98 [95.33 86.86 ‘ 112.31 [73.66 71.05

# Some months missing ** TIncludes Pen ¥o. 2
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DRAINAGE BASIN AND IRRIGATED AREAS
Along the Rio Grande and Tributaries—1946
The drainege basin areas tabulated below are taken from the best available sources, 1ncluding topo-
graphic maps. The totel area within the outer rim of the Rlo Grande Basin is about 335,500 square miles.
But, in many pleces, and particularly along the southwestern side of the basin, large areas yleld no run-off
to the Rio Grande. Such non-ylelding arees constitute about 48.8¢ of the totel area encompassed by the outer
rim of the basin leaving 171,887 sguare miles of productive watershed. Only the productive watershed areas
are listed below.
The irrigated areas 1listed hereunder include only arees below Sen Mercial geging station on the Rio
Grande and below Girvin gaging station on the Pecos River. These figures are from the most relieble sources
and are the best figures available. Below Laredo the figures are for cultivated acresges, &ll of which have
irrigation facilities, but 2 esmall part of which is fearmed without irrigstion in favorable seasons.
For drainage basin and irrigsted aress in previous years, see the heading of each geging station 1in
Weter Bulletins Nos. 1 to 8, and see table in Weter Bulletins No. 9, pege 90, No. 10, page 102, No. 11, pcgze
81, No. 12, pages 96 to 98, No. 13, pages 9% and 95, No. 14, pages 96 and 97, end No. 15, pages 93 and k.
Drainage Basin—Square Miles Irrigated Areas—Acres
In In
DESIGNATIONS OF AREAS AND GAGING STATIONS .
United | Meaxico Total United Mexico Total
(See note below) States States | Primary |Secondary
Above San Marcial Station 2&,"]17 o | 24,717
San Marciel to Elephent Butte Da.m 1,747 0 1,747 0 0 0 0
Above Elephant Butte Dam 26,464 0 | 26,46k 0 0 0 0
Elephant Butte Dam to Caballo Dam 1,290 0 1,290 82 0 ‘o 82
Above Ceballo Dam 27,754 o | 27,754 82 0 (o] 82
Caballo Dam to El Paso Station 1,513 0 1,513 | 101,k72 o] o[ 101,472
Above E1 Paso Station 29,267 o | 29,267 | 101,554 o o | 101,554
El Paso Station to American Dem 4 o L o 0 0 0
Above American Dem 29,271 o[ 29,271 | 101,554 0 o | 101,554
Americen Dem to Juarez 5] g 88
Above Juarez Station 29,312 47 | 29,359
Juarez to Islend 146 Y72 618
Above Islend Station 29,1458 519 | 29,977
Island to County Line | 485 186 671
Above County Line Station 29,943 705 | 30,648 | 157,542
Guayuco Arroyo, ebove U. S. 80 Highway Bridge 162 0 162
County Line to Fort Quitmen,excluding Guayuco Arroyo 501 679 1,180
County Line to Fort Quitman, including Guayuco Arroyo 663 679 1,342
E1 Paso Station to Fort Quitmen Stetion - total 1,339 1,384 [ 2,723 | 72,920 | 53,370 0 | 126,290
Above Fort Quitmen Stetion 30,606 1,384 [ 31,990 [ 174,b74 | 53,370 0 | 227,84k
Quitman Arroyo (I.B. & W.C. nama) ebove measuring
point near its mouth 36 0 36
Quitman Arroyo (I.B. & W.C. name)above rocky canyon 18 o 18
Red Iight Arroye(I.B. & W.C. name)(Quitmen Arroyo on
U.5.G.S. Meps) ebove measuring point near ite mouth 260 0 260
Van Horn Creek,above measuring point near 1ts mouth 117 o 117
Fort Quitman to La Nutria, excluding Quitman Arroyo,
Red Light Arroyo, and Ven Horn Creek 628 886 1,51k .
Fort Quitmen to Le Nutria - total 1,041 886 1,927 1,019 4,700 0 5,719
Above La Rutris Station 31,647| 2,270 | 33,917 | 175,493 | 58,070 0 | 233,563
Capote Creek, ebove measuring point near its mouth 93 0 93
Ila Nutria to Upper Presidio - total 580 503 1,083 1,210 9,140 [} 10,350
Above Upper Presidio Station 32,227 ,773 | 35,000 | 176,703 | 67,210 0| 243,913
Rio Conchos, above Boquilla Dam o| 7,322 7,322 0 2,960 0 2,960
Rio Conchos, below Boguilla Dem o| 17,k19 | 17,k19 0 |172,730| 12,110 | 184,840
Rio Conchos - totel of 2b,7h1 | 24,71 0 (175,690| 12,110 | 187,800
Upper to lower Presidio, excluding Rio Conchos 21 26 120 [ o 120~
Upper Presidio to Lower Presidio - total 21| 2,746 | 24,767 120 |175,690( 12,110 | 187,920
Above Iower Presidio Statipen 32,2u8| 27,519 | 59,767 | 176,823 |2k2,900| 12,110 | 431,833
Alamito Creek, above geging station 1,50% 0| 1,504 805 0 0 805
Terlingua Creek, above gaging station 1,070 [ 1,070 288 0 0 288
Lower Presidio to Johnson Ranch, excluding
Alamito and Terlingua 1,439 2,671 4,110 2,h01 3,460| 1,980 7,841
Iower Presidio to Johnson Ranch - total 4,013 2,671 6,684 3,494 3,460 1,980 8,934
Above Johnson Rench Station 36,261 30,190 66,451 | 180,317 2h5,360 14,090 | 440,767
Johnson Rench to Boquilles ¥l 3,735 4,206 0 0| 0 0
Above Boguillas Station 36,732| 33,925 | 70,657 | 180,317 |246,360| 14,090 | Lko,767
Meravilles Creek, ebove proposed gaging station 2,192 0 2,192 0 0 [¢] 0
Iozier Creek, above geging station 1,806 ] 1,806 o [¢] 0 0
Boguillas to Langtry,excluding Maravillas and Iozier 2,125 2,595 4,720 0 0 [ 0
Boquillas to Langtry - total 6,123) 2,595 8,718 0 0 0 0
Johnson Ranch to Langtry, excluding
Maravillas end Iozier 2,596| 6,330 8,926 (o] s} 0 0
Johnson Rench to Langtry - total 6,594 6,330 | 12,924 ] 0| 0
Above langtry Station 42,855| 36,520 | 79,375 | 180,317 |246,360| 14,090 | 440,767

Note: The sequénce of listing of irrigated erecas depends upon the downstream saqusnce of points of

irrigation water.

/

diversion of their
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DRAINAGE BASIN AND IRRIGATED AREAS
Along the Rio Grande and Tributaries— 1946

Drainage Basin—Square Miles Irrigated Areas—Acres
DESIGNATIONS OF AREAS AND GAGING STATIONS u In -
United | pMexico Total United Mexico Total
(See note pelow) States States Primary [Secondary| .
Pecos River, sbove Girvin/ 29,562 o0 | 29,562 . [} (o] 0
Pecos River, Girvin to I.B.& W.C. gaging station 5,731 o} 5,731 k1o 0 0 19
Pecos River, ebove I.B.&W.C. gaging station 35,293 0| 35,293 419 0 0| Lig
Goodenough Spring, above gaging station . 1 0 1. 0 0 0 0
Devils River, above Juno geging station 2,947 0 2,947 0 0 0 0
Devils River, below geging station near
Juno to I.B.& W.C. geging station 1,238 0 1,238 [ 0 0 0
Devils River, above I.B.& W.C. gaging station 4,185 0 4,185 o] 0 0| 0|
Las Vacas Arroyo, sbove geging station . 0 146 146 (] 741 Lol 1,235
langtry to Del Rio, excluding above tributaries 416 2,495 2,911 3 0 0| 3
Tangtry to Del Rio - total 39,805 2,641 | 42,536 22 41 Lol 1,657
Above Del Rio Station ) ' 82,750| 39,161 | 121,911 | 180,739 |247,101| 1k4,584 L2, k2
San Felipe Creek, above gaging station 62 0 62 646 0 0 6L46)
Sycamore Creek, mbove gaging station 515 0 515 0 O 0l 0|
Pinto Creek, sbove geging stetlon 229 0 229 50 0 0 50
Rio San Diego, asbove geging station [o) 931 931 0 ( 16,560 0| 16,560
las Moras Creek, above geging station’ . 162 0 162 486 [ 0 486
Rio San Rodrigo, above gaging station 0 586 586 o] 3,710 3,210 6,920
Del-Rio to Eagle Pess, excluding above tributaries 527 581 1,108 17,670 6,180 1, 9u0| 28,799
Dol Rio to Eagle Pass - total 1,495 2,098 3,593 |**18,852 | 26,450 8,150 53,452
Above Eagle Pass Station ** 84,245 h1,259 | 125,504 | 199,591 |273,551 22,734 495,876
Rio Escondido, above gaging station ol 1,130 1,130 o} 6,180 8,650 14,830)
Arroyo Amole - total ‘ 0| 482 482 0 0l q o
Eegle Pass to El Jardin, excluding above tributaries 736 1,191 1,927 1,616 2k7 [o 1,863
Esgle Pess to El Jardin - total 736 2,803 3,539 1,616 | 6,427 8,650 16,693
Above El Jardin Dam Site 84,981 4k4,062 129,043 | 201,207 {279,978 31,384 512,569
Sante Isebella Arroyo, above river road 350 [ 350 0 0 0 0
El Jardin to Laredo, excluding Samta Isebellsa 387| 1,079 1,466 4,605 1,240 .0 5,845
El Jardin to Laredo - total 737 1,079 1,816 4,605 1,240 0| 5,845
BEagle Pass to Laredo, excluding above tributaries 1,123 2,270 3,393 6,221 1,487 0| 7,708
Eagle Pass to Laredo. - total 1,473 3,882 5,355 6,221 7,667 8,650 22,538
Above Laredo Station 85,718 145,141 |130,859 | 205,812 [281,218] 31,384 518,414
Dolores Creek, above geging station 606 0 606 0 0 0 0
Rio Salado, above Don Martin Dem R ol 13,819 | 13,819 0 | 54,360 8,900 63,260
Rio Selado, below Don Martin Dem ol 7,709 7,709 o | 50,410 10,130 60,540
Rio Salado, above gaging station B - 0| 21,528 | 21,528 0 |104,770| 19,030 123,800
Laredo to Zapata, excluding above tributaries ’ Loy 942 1,433 |o 14,114 988 0 15,102]
Iaredo to Zepata, including Dolores,
and excluding Salado 1,097 oz | 2,039 | 1h,114 988 of 15,102
laredo to Zapata - total ©1,097| 22,470 | 23,567 |e 14,11k [105,758| 19,030 138,902
Above Zapata Station 86,815 67,611 |15k,426 | 219,926 |386,976] 50,414 657,316
El Tigre Arroyo, above gaglng station 261 0 261 [} 0 0|
Rio Afmo, above gaging station ol 1,675 1,675 (o] 4,940 5,L440] 10 ,383
Zapata to Roma, excluding above tributaeries 771 315 1,086 (@ L,448 0 0 y
Zapatae to Roma, including El Tigre -
na excluding Alamo 1,032 315 | 1,347 | L, uk8 o o b, by
Zepata to Roma - total 1,032| 1,990 | 3,022 |® 4,48 L, 9k 5, 4ol 14,828
Above Roma Stetion 87,847| 69,601 | 157,448 | 224,374 391,916 55,854 672,144
Rio San Juan, above Azucar Dam <0 12,473 12,473 o0 | 102,550 67,210 169,760
Ios Olmos Creek, above geging station 535 0 535 0 o v
Mexican Side, below Azucer Dam and San Pedro de Roma
and above Rio Grande City [ 87| - 817 0| 21,189 21,180
Rome to Rio Grande Clty, excluding above tridutaries 143 387 530 |# 3,590
U.S.Side, Rome to Rio Grande City,including Los Olmos 678 0 678 | # 3,590
Roma to Rio Grande City - totel . 678 12,860 | 13,538 (# 3,590
Above Rio Grande City Station . 88,525 82,461 (170,986 | 227,964
Rio Grande City to Hidalgo 415 430 85
Above Hidalgo Station 88,940| 82,891 |171,831 515,646( 123,064
Hidalgo to Mercedes Bridge Station . 15 15 30 26,690|¢ 96,865
Above Mercedes Bridge Station 88,955| 82,906 |171,861 542,336| 219,929
Mercedes Bridge to Matamoros Station o1 11 22 .
Above Matamoros Station ’ 88,966| 82,917 | 171,883 542,336 219,929
Matemoros to Lower Brownsville Station - hlé hig 902 £600,735 o 0 el
Rio Grande City to Lower Brownsville Station 3
Above lower Brouzmviila Station 88,968 82,919 | 171,887 | 828,699 | 542,336 $219,929| 1,590,96H

Note: The sequence of listing of irrigated areas depends upon the downstream sequence of points of diversion of their
irrigation water. # TIncludes 2,370 acres of dry farmed Dry farmed in 1946 % Includes 66,260 acres of dry
fermed ** Includes all areas under Maverick Canal, some of which are below Eagle Pass but the canal diverts from
the Rio Grande sbove Eegle Pass Station. % Includes 167,735 acres of dry farmed ¢ Includes 1,084 acres of
dry farmed % Includes 96,865 acres of dry farmed @ Includes 1,156 acres of dry farmed ! Includes 70,870 acres
of dry farmed
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AUTHENTICATED AND OTHER DISCHARGES

The tebulation below shows publications
found the discharges at gaging stations on the Rlo Grande and
near their confluence with the
and diversions leading
from the Rio Grande, from San Marcial, New Mexico,tc the Gulf

on tributaries and outfalls

Rio Greande &g well 28 on floodweys

of Mexico. The table shows which discharges

1in which msy be
ious numbers,
Supply Papers of
States Geologioael

by this Commiseion ag well ee other discharges.

A1l Rio Grénde and tributary discharges authenticated by
1including the latest revisions,

this Cormisslon,
gated from the other discherges in the
1isted emong the OTEER discharges are those
cated and those superseded.

N

227777777700

San Marcial

are authenticated ‘been made.
* Indicates
# Indicates
are segre- ﬁf Indicates
following listing. Indicates
not yet authenti- ® Indicates

Where Published

Within the Period.

L, 7277772722772/ 7777777277777 72777777777
Tornillo Bridge

AUTHENTICATED
1895 - 1943
1895 - 1896
1924 - 1935
1931 - 1946
Seepage 1936 - 1937

B. 12 (13), P. * 358

Feb. 1&95, Apr. 2896
1931 i. * 358, 388, LoB, 438

1897 -

Mer., Apr. 1932 .
1933 - 1945
, 858, 878, 898, 928

Seepage 1936 - 1937

Below Elephant Butte Dam

AUTEENTICATED

1915 - 1943 B. 124, 13§
1915 - 1916 B. 10 #

1938 - 1946 B. B#% 16

June 1915

B. 10 (13)
1916 - 1945

P. % 58, k78, 508, 528
548, 568, 588, 608, 628
éhe, 668, 658, 763, 733
748, 763, 783, 808, 828
858, 878, 898, 928,
E’. 1 008, 1, 03 !

©
2
-3

Below C:hallo Dam

1924 - 1927
1924 - 1937
1931 - 1937

In the following table B means Water Bulletins,
published by this  Commission.

of var-
P means Water
various numbers published by the United
Survey. A muber in parenthesis such ae

(15) indicates the Weter Bulletin 1in which e revision has

deily end monthly discharges.
monthly discharges.
pericd discharges.
annual dischérges.
dsily gege heights.

Within the Period

22222027

7777777777747/,
Alamito Creek

AUTHENTICATED
1932 - 1946 B. 2 %16, 6 #
OTEER

Aug., Dec. 193k B. b (13)
Jen. 1937 7 (13)
2770077,

1927 - 1931 [ ». 668, 688, 703, 718
County Line Terlingua Creek
AUTHENTICATED AUTEERTICATED
o6 Cioi6  Jasrig g  |[wme-w  |serised

Near Fort Hancock
AUTHENTICATED

3900 - 1903 3.

1900 - 1903

1889 - 1943

1889 - 1923 .
192k - 1935 .
1931 - 1946 B.

OTHER

OTHER

June, Sept. 1937
2200070777 7770770

Johason Ranch

1936 - 1946

T T

July 192k, June 1928 . 6 {13)
1923 - 1931 * 568, 588, 608, 628
L8, 668, 688, 703, T8
La Nutria
AUTEENTICATED

1935 - 1941 B. 5411, 64, 15 4

Below Amencan Dam
1938 - 1946 A
7

Acequia Madre
AUTEENTICATED
B. 8 % 16, 13 #

1938 - 1946

Diversions in the El Paso Valley

[[1938 - 1946 | B.8x16, 1534 | Upper Presidio
AUTHENTICATED
1938 - 1945 P. * 878, 898, 928, 958 1889 - 1943 B. 13 #
978, 1,008, 1,038 1889 - 1900 B. 12 #
1900 - 1913 B 74
1914 - 19526 B. 12 4
Sept. 1919, Aug. 1932 | B. 8 *
June 1927, July 1932 | B. 9 #
1885 B 192; - B. 2;, 5%
: 1928 - 1931, 19332935 3.
1689, 11295 - 189%6 . July 1937 B. 10 #
Joril - quly 1914 : 1931 - 1946 | B. 1%16
Deo. 1915 . OTHER
1924 - 1935 . 1900 - 1
900 - 1914 P. * 358, 388
1931 - 1946 . 1015 - 1520 ! ». * 508"
OTHER 1923 - 1926 P. ¥ 558,) 55&, 608, 628
1926, June 1927 B. 4 (12), 4 (9)
Y
igg’s; - 12% 1024”1927, 1932 3. 6 (12)
Jan., Feb. 1893 July, Avgnet 1932 | B. 2 (8}, 2 (9)
Jan., Avg. 1950 June, July 1933 } B. 3 ()
1916 - 1931 Annusl 1931 B. 1 (6)
6l|8 668, 588, 703, 715 July 1937 B 710)
A Rig Conchos at Cuchillo Parado
American Canal AUTHENTICATED |
AU'I'EENTICATED 1945 - 1946 B. 15 % 16
[198 1086 ] 19% s * 15, 15 # Rio Conchos at Ojinaga, Chih
7,

AUTHENTICATED

1938 - 1946 B. B %16

Qutfalls Near El Pasa

Juarex

AUTHENTICATED

1938 - 1946
7722

AUTEENTICATED

-
- 8%16, 13 4

| 1938 - 1946

Langtry
AUTEENTTCATED

1914 P. * 358, 388, ko8
190&, 1905 1908 B. 7 (9), 7 (14)
1919, 1920 P. * 508
P. * 588, 608, 628, 648

568, 688, 703, 718
777777777 7 7,

Pecos River

1900 - 1913
192k - 1935
1931 - 1946

mm. ® 358

1900 - 1931 P. * 358, 388, L08, 438

Sept. 1950

1924 - 1929
192k . 1935
1931 - 1046

1900 - 1913
Jan,, Fsb., Mer., 1914
192k - 1935
1031 - 1946

OTEER
1871 - 1939 B. 9 (Graph)
1900 - 1913 P. ¥ 358, 388
Nov. 1502 B. 7 (11)
1923 - 1931 | P. * 588, 608, 628, 648

668, 688, 703, T18
June 193 3. 2 (6)
May 1925: Feb. 1929 | B. 6 (13)
Jen. B. 6 (10)
Mar. - June 1937 B. 7
7222
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AUTHENTICATED AND OTHER DISCHARGES

Within the Period

Where Published

Within the Period Where Published

Within the Period

Where Published

7772727272777 ////////////////////////////// 7. 7727777727777 7777777 7, 777 77 ////////////////
Arroyo acas Laredo Contributions from Rio San Juan **
AUTHENTTCATED AUTHENTICATED Above Rio Grande City
1935 - 1946 B. 6 %16 June 1899, Apr 1900 | B. 15 Peak discherge AUTHENTICATED
1900 - B. T4 1943 - 1946 [B.13%16
OTHER May, Sep 19 B. 15 * OTEER
1938, 1939, 1940 B. 8 (14), 9(14), 10(14)]|| June 1903, Sept. 1904 | B. 15 *
dJune, July 1905 B. 15 * 1944 B. 14 (15)
Del Rio Aug., Sept. 1906 B. 5% 77772772 77 7777 2 777 77 A 7 7
D Sept: 1910, June 1912 | B. 13 » . Los Olmos Creek
AUTHENTICATED , Jume, oct- 19 b | B.15 %
Sept. 191 Sept 1917 B. 15 * i
e 3 Zi oct.. 1917, B. 15 * 1932 - 1936 B.2%6, 64
Ty 199 B, 15 % vt 0 S5t0 | B33 3 772
. Aug., Sept. 1920 B. 15 * Z 2
1931 - 1946 B. 1%16 7 1922, Sept. 1923 | B. 15 * Rio Grande City
OTHER 1923 - 1930 5 3 ;, b ox AUTHENTICATED
192k - 1935 B.
TR S+ Ry T T 3 5
1923 - 1931 PLo* 223, sgg, 628, 6bg ?gl 915:6Ap!‘ 9 g: ; g Oct. 1917, Oct. 1918 | B. 15 .
o a0 T8 || D e ot 5 e M E
July 1925 B. 6 (15) OTHER guxgxi 19§2, Sept. 1923 g» 15;‘" 6
/ ZZ 1900 - 1914 P. @ 358, 388 Agm_lsg? 5. g 4 64
San Felipe Creek May, Sept. 1900 B. 7 (15) 1932 - 1946 B, 2%16
AUTHENTICATED June 1903, Sept. 190k | B. 7 (15)
1931 - 1955 # i s o9 T (153
z fug., Sept. 190 B. 7 (35
1931 - 1946 B.1%16 Sept. 1910, June 1912 | B. 7 (13) ﬁ;’l }ggg ‘ S 83;' 6 (13)
1922 - 1926 I”B. * 568, 588, 608, £28 . .
OTHER May - Aug. 1925 P (15’) 4 Sept. 1937 B. 7 (1) )
(10) Apr. 1926, Oct. 1926 | B. 4 (15) Contribations from Rio San Juan
///////// 2z zzzzzz ARt R P e *"Below Ria Granda ity
e Creek . . )
AUTEENTICATED Dolores Creek % b 16
1932 - 1935 AUTHENTICATED 222 7
22 1932 - 1936 (521664 U.5S. Diversions below Rio Grande City
Maverick Canal AUTHENTICATED
Rio Salad
AUTHENTICATED | 1o 3alado 1922 - 1557 BEXT]
1939 - 1946 B. 9 %16 1938 - 1946 B. %16
1900 - 1913 7
Pinre Cocck 1028 - 1955 North Floodway South of MeAllen
AUTHENTICATED 192k, 1926 - 1930 - AUTHENTICATED
1628 - 1935 B. 64 1931 1926 - 1935 B.2% 5
1931 - 1946 B.1%16 1938 - 1946 3. 8 16
OTHER 1900 - 191]3‘ South Floodway South of McAllen
1928 - 1931 P. * 688, 703, 718 '1';;5 192 AUTHENTICATED
1926 - X TB. 2%
Rio San Diego 5 e 2
AUTHENTICATED 77777
557 155 e North Floodway South of Sebastion
1932 - 19L6 1932 - 19k6 AUTHENTICATED
1940 - 1946
Las Moras Creek ey
pt. 1938 B. 8 (10) 7
\UTRENTICATED ][ sevt. 191 ‘ B. 11 (15) Hidalgo
2932 - 1935 B.2%*5, 64 El Tigre Creck §e AUTHENTICATED
M.m - 1928 - 1931
k AUTEERTICATED 1931 - 1936
- Dec. 1 B 5)' 6 1952 - 1936 [3.2%6 6¢ 1938 - 1959
///// // ////// 19k0 - 2946
_ Rio Alamo
UTHENTICATED ICATED 1928 - 1931 \ P. * 668, 688, 703, 718
1932 - 1955 B. 67 1924 - 1946 [5.1%16, 64 A
1932 - 1946 B. 2 %16 Buenos Aires
Roma AUTHEENTICATED
1941 B. 11 (13) AUTHENTICATED 1943 - 194k B. 13 %1k
June 1899, Apr. 1900 B. 15 Peak aischerge
Eagle Pass 1900 - 1913 B. 14 Retamal Canal
Mey 1900, June 1903 B. 15 * UTHENT!
AUTHENTICATED Sept. 190k, July 1905 | B. 15 * A "ICATED
June 1699, rgr. 3900 | B. 13 Poak Giacharge s oo 1om | 2013 1939 - 1946 B. 9 %16
1900 - B. .
Mg(y)? Sept 1900 B. 1;1# g‘:‘;‘a igiﬁ Oct. 1913 g~ g M Las Palmas
June 1903, Sept. 190k | B. 15 * ot et 1017 ol
pivnnt 19556 - 5 i? : Sept., Oct. 1919 B. 15 * 1916 1946 B b1
S:sy 8 pt . - Aug., Sept. 1920 B. 15 * ZA777777
v, 1910, June 1922 | 3. 15 % 1908, save- 1023 | B. 23 %
Mey, June, Oct. 191k | B. 15 * 1924 - 1935 td 3. 54 6% Melced:s Dndge
Sept. 1916, Sept. 1917) B. 15 * May-Oct. 1925 apr.2926] B, 15 * AUTEENTICATED
Oct. 1917, Oct. 1918 [ B. 15 * 1931 - 1946 B 1%16
Sept., Oct. 1919 B. 15 : =
Avg., Sept. 1920 B. 15.% OTHER
June 1922, Sept. 1923 | B. 15 * - -
1921 - 1586 B hx - 0 ot et 100k | 3. 5 1oy 7 e v e
Logs - 19%5 5. 64 . Aug. 1909, Sept. 1910 | B. 7 (15) AUTHENTICATED
Sept. 192 3. 15 : Oct. 1013 B. 7 (15)
1931 - 1946 3. 1316 1922 - 1925 P. % 568, 588, 608 1935 - 1936y
OTEER June 22,122;June 1,'25| B. 1 (1.5) 1938 - 1946
1900 - 1916 P. * 358, 388, k08, 438 |, :“w’;{ ‘{g’ July 1925 g' ; El )(15) 6%110(.15)
e a0 oh | BT (15) Sept., Oct. 1925 3.5 (15), 6 (15
June 1903, Sept 190! B. 7 (15) Aprid 1026 B. 5 (13), (l5)
R, Sext. 1066 nig 1929--1951 P. 688,703, 718 1900 - 1915 B.T#
Sept. 1910, June 1912 | B. 7 %85) P Sept., Oct. 1932 5. 2 (3) iZﬁf N igig 1}3: 2;‘ >x
R *
0 -2 T G s, tos, s Rio San Juan at Santa Rosalia, Tamps. 1951 - 1946 Bs1%36
May, Jul.yg- oOct. 1925 | B: 'é EJS). 6 (15) AUTHENTICATED OTEER
Sept. 192t B. _ 1900 - 191k P. 8 3 5
Aug., Sept., Oct. 1932] B. 2 (13), 6 (15) ool RS 1922 - 1926 B, 5 3 2, &, eon
192k - 1935 B. 6 #
Rio Escondido 1931 - 1943 B.1%13 L Lower Brownsville
AUTHENTTCATED | B OTHER . AUTHENTTCATED
1932 - 1955 B. 64 1900 - 1913 P. 8358 1934 - 1935 B. 6:4 ¢
1932 - 1946 B. 2 %16 sept. 1932 B. 2 (8) 1954 - 1946 H. b %16

-

In Weter Bulletins 13, 14 and 15 this station wes called

“Rio Sen Juen Below Azucer Dem”




