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SURFACE WATER SUPPLY OF WESTERN GULF OF
MEXICO BASINS, 1916.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting resnlts of
measurements of flow made on streams in the United States during
the year ending September 30, 1916.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological

Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid west. Since the fiscal year ending
June 30, 1895, successive sundry bills passed by Congresa have
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United Stetes, and

for the investigation of underground currents and artesian wells, and for the prepara-
" tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1917.

T 2 $12, 590
1896 . oL 20,070
1897 to 1900, inclusive. ... . ... ... ...l 50,070
1901 to 1902, inclusive... .. ... .. ... .. . ... ii... 100, 070
1903 t0 1906, inclusive. ... ... .o 200,0°0
1007 - oo 150, 070
1908 t0 1910, inclusive.........oooieei i 100, 070
1911 t0 1917, inclusive. ... .. ... ... e, 150,070

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on page 12.

Measurements of stream flow have been made at about 4,100 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1916, 1,290 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points. In

5



6 SURFACE WATER SUPPLY, 1916, PART VIIL

connection with this work data were also collected in regard to pre-
clpltatlon evaporation, storage reservoirs, river profiles. and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regard to
publications relating to water resources is presented in the appendix
to this report.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the ‘‘run-off”” or ‘‘dis-
charge’'—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and dischargs in ‘second-

feet per square mile, and (2) those that represent the actual quantity

of water, as run-off in depth of inches, acre-feet, and millions of
cubic feet. The principal terms used in this series of reports are
second-feet, second-feet per square mile, run-off in inches, acre-feet,
and millions of cubic feet. They may be defined as follows:

““Second-feet’’ is an abbreviation for ‘‘cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section 1 foot wide and 1 foot deep at an average
veloeity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (pp. 7 to 9).

‘“‘Second-feet per square mile”’ is the average number of cubic feet
of water flowing per second from each square mile of srea drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off (depth in inches)” is the depth to which ar area would
be covered if all the water flowing from it in a given period were uni-
formly distributed on the surface. It is used for compering run-off
with rainfall, which is usually expressed in depth of inckes.

An ““acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The ferm is com-
monly used in connection with storage for irrigation.

“Millions of cubic feet” is applied to quantities of water stored
in reservoirs, most frequently in connection with studies of flood
control.

The following terms not in common use are here defired:

‘“Stage-discharge relatlon,” an abbreviation for the term “relatlon
of gage height to discharge.”

“Control,” a term used to designate the section or se~tions of the
stream below the gage which determine the stage-discharge relation
at the gage. It should be noted that the control may not be the same
section or sections at all stages.

_~



CONVENIENT EQUIVALENTS. N

- |
The ‘‘point of zero flow”’ for a given gaging station is that point
on the gage—the gage height—to which the surface of the river would
fall if there were no flow.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches

over the area.
Discharge Run-off (depth in inches).
(second-feet
per square .
ile). 1day. 28 days. 29 days. 30 days. 31 days.
1. 0.03719 1.041 1.079 1.116 1.153
2. . 07438 2.083 2.157 2.231 2.306
3. 11157 3.124 3.236 3.347 3.459
4. . 14876 4.165 4.314 4.463 4.612
5... . 18595 5.207 5.393 5.578 5. 764
6 .22314 6.248 6.471 6. 694 6.917
OO . 26033 7.289 7.550 7.810 8.070
- T . 20752 8.331 8.628 8.926 9,223
[ N .38471 9.372 9.707 10.041 10.376

NoTe.—For part of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

Run-off (acre-feet).

Discharge.
(second-

feet). 1day. | 28 days. | 20 days. | 30 days. | 31 days.
1.983 5554 | 552 59.50 61.49

3.967 L1 115.0 119.0 1230

5,950 166, 6 172.6 178.5 184.5

7.934 2291 230.1 238.0 246.0

9,917 2717 287.6 207.5 307.4

11.90 333.2 345.1 357.0 368.9

13.88 388.8 402, 416.5 430.4

15.87 444.3 460.2 476.0 491.9

17.85 4908 517.7 535.5 5534

Nore.—For part of a month multiply the run-off for one day by the number of days.

Table for converting discharge in second-feet into run-off in millions of cubic feet.

Run-off (millions of cubie feet).

Discharge.
(second-

feet). 1 day. 28 days. | 29 days. | 30 days. | 31 days.
0. 0864 2.419 2. 506 2. 592 2.678
L1728 4.838 5.012 5.184 5. 356
. 2592 7.257 7.518 7.776 8.034

.3456 9. 676 10. 02 10.37 10. 71

.4320 12.10 12.53 12.96 13.39

.5184 14.51 - 15. 04 15. 556 16.07

. 6048 16. 93 17.54 18.14 18.75

.6912 19.35 20.05 20. 74 21.42

L7776 2177 22,55 23.33 24.10

Note.—For part of a month multiply the run-off for one day by the number of dxys.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Run-off (millions of gallons).

Discharge
(second-
feet). 1day 28 days. | 29days. | 30days. | 31days
0.6463 18.10 18.74 19.39 20.04
1.203 36.20 37.48 38.78 40.08
1.939 51.30 56.22 58.17 60.12
2.585 72.40 74.96 77.56 80.18
©3.232 90.50 93.70 96.95 100. 2
3.878 108.6 112.4 116.3 - 120.2
4,524 126.7 131.2 135.7 140.3
5.171 14.8 149.9 155.1 160.3
5.817 162.9 168.7 174.5 180.4

Norte.—For part of a month multiply the run-off for one day by the number of days.

Table for converting velocity in feet per second into velocity in miles per hour.

[1 foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mi’e per hour=1.4666
feet per second. In computing the table the figures 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.

Feet per second
(units).
0 1 2 3 4 5 6 7 8 9
0. 0. 06! 0.136 | 0.205 | 0.273 | 0.341 | 0.409 | 0.477 | 0.545 0.614
1. 750 .818 . 886 L9951 1.02 1.09 1.16 1.23 1.30
2.. 1.43 1.50 1.57 1.64 1.70 1.77 1.84 1.91 1.98
3.. 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
4., 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
5... 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02
6.. 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70
7.. 4,84 4.91 4.98 5.05 5.11 5.18 5.25 5.32 5.39
8. 5.52 5.59 5.66 5.73 5.80 5.86 5.9% 6.00 6.07
Qi 6.20 6.27 6.34 6.41 6.48 6.58 6.61 6.68 8.75

Table for converting discharge in second-feet into theoretical horsepower per foot of fall.

[1 second-foot=0.1136 theoretical horsepower per foot of fall. Weight of 1 cubic foot of water=62.5 pounds.]

Units.
Tens.

0 1 2 3 4 5 5 7 8 9
0.00 | 0.114 | 0.227 | 0.341 | 0.454 | 0.568 | 0.682| 0.795 [ 0.909 1.02
1.14| 1.25 1.36 1.48 1.59 1.70 1.82 1,93 2.04 2.16
2.27 | 2.39 2.50 2.61 2.73 2.84 2.95 3.07 3.18 3.2
3.41( 3.52 3.64 3.75 3.86 3.98 4.09 4.20 4.32 4.43
4.54 | 4.66 4.77 4.88 5.00 5.11 5.23 5.34 5.45 5.57
568 5.79 5.91 6.02 6.13 6.25 6.36 6.48 6.59 6.70
6.82 | 6.93 7.04 7.18 7.27 7.38 7.50 7.61 7.73 7.84
7.95| 8.07 8.18 8.29 8.41 8.52 8.63 8.75 8.86 8.97
9.09 | 9.20 9.32 9.43 9.54 9.66 9.77 9.88 |10.0 10.1

10.2 | 10.3 10.5 10.6 10.7 10.8 10.9 11.0 1.1 11.2

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 19C1).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet, or 13.752 inches
deep.

1 second-foot for one year (365 days) equals 31,536.000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

.
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1 second-foot for one year (363 days) equals 724 acre-feet.
1 second-foot for one day equals 86,400 cubic feet.
1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day.
1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.
1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.
1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.
1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.
100 California miner’s inches equals 18.7 United States gallons per second.
100 California miner’s inches for one day equals 4.96 acre-feet.
100 Colorado miner’s inches equals 2.60 second-feet.
100 Colorado miner’s inches equals 19.5 United States gallons per second.
100 Colorado miner’s inches for one day equals 5.17 acre-feet.
100 United States gallons per minute equals 0.223 second-foot.
100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1 inch deep on 1 square mile equals 0.0737 second-foot per year.
-1 foot equals 0.3048 meter.
1 mile equals 1.60935 kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
1 acre equals 43,560 square feet. _
1 acre equals 209 feet square, nearly.
1 square mile equals 2.59 square kilometers,
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter per minute equals 0.5886 second-feet.
1 horsepower equals 550 foot-pounds per second.
1 horsepower ‘equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet.
1% horsepower equals about 1 kilowatt.
Second-feet Xfall in feet
11
water wheel realizing 80 per cent of theoretical power.

To calculate water power quickly: net horsepower on

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1915, and ending September 30, 1916. At the beginning of January
in most parts of the United States much of the precipitaticn in the
preceding three months is stored as ground water in the form of snow
or ice, or in ponds, lakes, and swamps, and this stored water passes off
in the streams during the spring break-up. At the end of September,
on the other hand, the only stored water available for rwn-off is
possibly a small quantity in the ground; therefore the run-off for the
year beginning October 1 is practically all derived from precipitation
within that year. '
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The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage re~order that
gives a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter. (See Pls. I, II.) The general
methods are outlined in standard textbooks on the measurement of
river discharge. ‘

From the discharge measurerients rating tables are propared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the discharge from which the daily, monthly,
and yearly mean discharge is determined.

The data presented for each g'aging station in the area covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily cischarge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the constancy of the discharge relation, cov-
ering such subjects as the occurrence of ice, the use of the stream for
log driving, shifting of control, and the cause and effe~t of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum amc¢ minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the c'ischarge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the mean,
daily gage height may not be the true mean discharge for the day.
If such stations are equipped with water-stage recorders the mean
daily discharge may be obtained by averaging discharge at regular
intervals during the day, or by using the discharge integrator, an
instrument operating on the principle of the planimeter and contain-
ing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ‘“Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
height, and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day, when









ACCURACY OF FIELD DATA. 11

the mean gage height was lowest. 'The column headed ‘‘Mean” is the
average flow in cubic feet for each second during the month. On this
average flow computations recorded in the remaining columrs, which
are defined on page 8, are based.

The deficiency table presented for some of the gaging stations
shows the number of days in each year on which the mean daily
discharge was less than the discharge given in the table. By subtrac-
tion the table gives the number of days each year that the mean
daily discharge was between the discharges given in the teble and,
also by subtraction, the number of days that the mean daily discharge
was equal to or greater than the discharge given. If one discharge
rating table was used throughout the period covered by the deficiency
table, gage heights that correspond to the discharges are al-o given.
For convenience the theoretical horsepower per foot of fall correspond-
ing to the discharge is given in the table on page 8. In using the
table for studies of power, allowance should be made for the various
losses, the most important being wheel loss and head loss.

ACCURACY OF FIELD DATA AND COMPUTED REXULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records. - .

A paragraph in the description of the station or footnotes added to
the tables gives information regarding the (1) permanence of the stage-
discharge relation, (2) precision with which the discharge rating
curve is defined, (3) refinement of gage readings, (4) frequency of
gage readings, and (5) methods of applying daily gage heights to the
rating table to obtain the daily discharge.!

For the rating tables ‘‘well defined’” indicates, in general, that the
rating is probably accurate within 5 per cent; ‘‘fairly well defined,”
within 10 per cent; ‘‘poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plottiry of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulaticn of the
flow of the river above the station. ‘‘Second-feet per squere mile”
and ‘“Run-off (depth in inches)’’ are therefore not computed if such

t For a more detailed discussion of the accuraey of stream-flow data see Grover, N. C., and Hoyt, 3. C.,
Accuracy of stream-flow data: U. 8. Geol, Survey Water-Supply Paper 400, pp. 53-58, 1916,
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errors appear probable. The computations are also omitted for
stations on streams draining areas in which the annual rainfall is less
than 20 inches. All figures representing ‘‘second-feet per square
mile” and ‘‘run-off (depth in inches)’’ previously published by the
Survey should be used with caution because of possible inherent
sources of error not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

During the year ending September 30, 1916, the work of measuring
streams in Texas was carried on under cooperative agreement with
the Director of the Federal Survey and the Board of Wate* Engineers
for the State of Texas, consisting of J. C. Nagle, chairman, John
Wilson, and E. B. Gore.

Special acknowledgments are due to the United States Keclamation
Service and the United States Weather Bureau for equipment used
and assistance rendered in Pecos River valley, upper Trinity and
Brazos River basins, and Colorado River basin. The United States
Weather Bureau furnished a large part of the equipment for the
evaporation station near Austin.

The United States Indian Office paid the greater part of the observ-
er’s salary at the stations near Taos.

The following cities, organizations, private companies, and railroads
have aided in the collection of records by furnishing funds or other-
wise assisting: City of San Angelo; city of Corpus Christi; Cuero
Commercial Club; San Marcos Utilities Co.; Barstow Irrization Co.;
Tmperial Irrigation Co.; Arlington Land Co.; Kansas City, Mexico &
Orient Railroad; San Antonio, Uvalde & Gulf Railroad Co.; Pecos
Valley Lines; Texas & Pacific Railway; Gulf, Colorado & Santa Fe
Railway; and Iaternational & Great Northern Railway.

DIVISION OF WORK.

The data for stations in Texas were collected and prepared for
publication under the direction of Glenn A. Gray, district engineer,
who was assisted by H. J. Dean, assistant engineer; R. C. Pierce and
William Kessler, junior engineers; and R. C. Thaxton, Russell J.
Hank, Victor Lieb, and W. C. Dodd, State hydrographers.

The data for stations in the Rio Grande drainage besin in New
Mexico were collected and prepared for publication under the direc-
tion of Robert Follansbee, district engineer, who was assisted by
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G. S. Cowdrey, jr., assistant engineer, and W. R. King, H. W. Fear,
P. V. Hodges, and H. K. Smith, junior engineers.
The manuscript was assembled and reviewed by H. J. Dean and
G. C. Stevens.
GAGING-STATION RECORDS.

TRINITY RIVER BASIN.
TRINITY RIVER AT BRIDGEPORT, TEX.

LocaTtioN.—At the suspension bridge on Balsora-Bridgeport road, half a mile south-
west of.center of Bridgeport, Wise County, a quarter of a mile above the Chicago,
Rock Island & Gulf Railway Co. pumping plant, and 1 mile below mouth of
Gentry Creek. ®

DRAINAGE AREA.—1,060 square miles (revised).

REcorps AvamaBLE.—October 1, 1914, to September 30, 1916. Record of stage has
been obtained by United States Weather Bureau from August 16, 1908, to Octo-
ber 16, 1915.

Gace.—Weight-and-tape gage of the Mott type, fastened to downstream side of bridge,
56 feet from north end of guard rail; read by U. E. Byers.

Di1scEARGE MEASUREMENTS.—Made frpm downstream side of bridge or by vading.

CHANNEL AND CONTROL.—Bed composed of clay, gravel, and sand. Banks are high,
slightly wooded, and are overflowed at a stage of 25 feet. Channel straight
above and below station for 100 feet. Control is a rock outcrop three-quarters
of a mile below station.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 22.70 feet at
6 p. m. April 2 (discharge, 10,800 second-feet); no flow October 8-11.

1908-1916: Maximum stage recorded, .28.9 feet June 8, 1915 (discl arge not
determined); no flow October 8-11, 1915.

Ice.—None reported during year.

Diversions.—None above station for power development extensive irrigation not
required, as ordinarily the precipitation in the drainage basfrn is sufficient to
mature crops. The operation of the few small pumping plantﬁ along tl = stream
_produces little noticeable effect.

Recuration.—Flow unaffected by water-power plants, dams, 011 reservoirs above
or immediately below the station.

Accuracy.—Stage-discharge relation changes slightly. Rating curve well defined.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
mean-daily gage heights to rating table, except for periods during whi-h stage-
discharge relation was affected by shifting control. Results good excert for low
water for which they are fair.

CooprErATION.—Gage-height record for October 1-16 furnished by the United States
Weather Bureau.

Discharge measurements of Trinity River at Bridgeport, Tex., during the year ending Sept.

30, 1916.
Gage Dis- . Gagt | Dis-
Date. Made by— height. | charge. || Date- Made by heigt . | charge.
Feet. | Sec.-ft. Feet. | Secft.
QOct. 21 Gtag and Thaxton.....| 858 1,490 Apr. 20.06 | 7,450
Nov. 11 | R. C. Thaxton......... 1.37 7.2 13.44 | 3,190
Jan. 15 | R. C. Pierce.. .. - 1.59 15.5 12,97 | 2,950
Mar. 18 | R.J. Hank.... .- 1.30 4.7 12.35 | 2,950
Apr. 2.0 do....... ] 2270 {10,800 4.95 | 459
3|..... do. ...| 19.60 | 7,260 June 21 1.40 4.9
2 do. 18.56 | 5,880 Sept. 8 1.87 27.4
300 do. 18.41 | 5,920 .
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Daily discharge, in second-feet, of Trinity River at Bridgeport, Tex., for the year ending
Sept. 30, 1916.

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

28 7.7 5.7, 7.0 152 7.7 3,260 6,360 8.8 2.7 1.3 44
8.0 6.0 5.7 49 7.7 9,360 2,840 7.3 2.5 1.3 102
1. 5| 3. 8 5.7 18 20 7.7 6,600 1,190 6. 0) 2.4 L3 59
i 2.4 5.4/ 15 16 7.7 7,950 676 6. 0| 2.4 1.2 12
.3 2.2 5.0, 11 12 7.7 6,800 224 15 2.4 L2l 23
.3 2.0 50 10 14 7.3 2,780 1600 17 2.3 L2 176
. 3| 6.7 7.0 9.2 14 7.3 1,130 100[ 14 2.2 1.1 180
.0 7.0l 7.0 8.4 21 7.0] 457] 81 12 2.2 L 22
.0 7.0 6.0) 8.4 24 7.0] 401 70 10 2. 1.1, 4
.0 7.0] 5.7 7.7 18 7.0 285 55 8;8 2. Lo 17
.0 7.0 5.0 7.0 16 7.0 210 43 7.7 2.0] 1.0 18
7 7.0 5.0 7.0 12 6. 7] 119 35 6. 0j 1. 9] Lo 12
7 7.0 50 12 12 6.7 71 29) 5.4 1.8 9 10

. 3| 7.0 50 57 12 6. 4| 43 26/ 20 1.8 .9 8.8

.3 6. 4 50 16 12 6. 0] 950, 26 21 L7 <9 7.3

7 6. 0] 6.0 12 11 5.7} 655 32 10 1.7 .9 5.7

5.7 7.00 11 10 5.(7)J 682 39 5. 0, 1. 6| .9 5.0

5. 0; 7.0 9.2 9. 6} 5. 394 32 5.4 1.6 .9 2.5

4. 5| 6.0 7.0 9.2 5. 4 247] 28 5. 01 1. 6| .8 2.0

4.5 6.0 12 8.4 5.0 156 31 4.7, 1. 6| LT 1.3

4.5 5.73,530 8.4 5.0 116 222 5,4 1.5 .7 .9

4.5 5.0i1,330 10 5.4 86 152} 4.3 1.5 i .7

4.5 5.0j1,280 10 5.4 63 114 3. 4 L5 .7 W7

4. 5| 5.0 210 10 6. Of 8t 74 2.9 1.5 . 6 .6

5. 0 5.0 97 9.2 197 65] 37] 2.5 1.5 .5 .6

22 6. 0| 5.0, 170 8.4 121 56 27 2.5 1.4 .5 .8

20 6. 0f 5.0 611 8.4 49 49 21 2. 5| 1.4 5 .6

16 6.0 5.0 210 8.0 20 37 17] 2. 4 1.4 9 .5

15 6.0 50 88 7.7 9.2 24 15 2.5 1.3 9| .5

13 6. 0] 5.00 105 |{....... 8.0 17 13 2.7 1.3 .5 .5

9.21....... 6.4 462 |....... 7.3ceena.. 10]....... 1.3 I | . .

Nore.—Discharge determined as follows: Oct. 1-16 and Oct 24 to May 1, from a wéll-deﬁned rating
curve; May 6 to Sept. 30, from a parallel rating curve; Oct. 17-23 and May 2-5, by ind‘rect method for
shifting control. .

Monithly discharge of Trinity River at Bridgeport, Tex., for the year ending Sept. 80, 1916.

Discharge in second-feet.
K Run-off

Month. (total in

Maximum.| Minimum. | Mea~. | 3¢re-feet).
L8727 - 1, 600 0.0 224 13,800
November. . .- 7.7 2.0 5 50 327
December. 7.0 5.0 5 56 342
January . . 3,530 7.0 269 16,500
February.. 152 7.7 18 4 1,060
rch . 197 5.0 183 1,130
April. . 9,360 17 | 1,440 85,700
BY - eeanmeen s 6,360 10 412 25,300
June................... 21 2.4 7.54 449
July.... 2.7 1.3 1.81 11
Angust. ... 1.3 .4 .86 53
September. ... 180 .5 24.1 1,430
The Jear. .. .o 9,360 .0 201 146,000

.
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BRAZOS RIVER BASIN.
BRAZOS RIVER NEAR GRAHAM, TEX.

LocatioN.—At the two-span steel highway bridge on the Murray road, 6 miles above
mouth of Clear Fork, 10 miles west of Graham, Young County.

DRAINAGE AREA.—12,900 square miles.

RECORDS AVAILABLE.—November 13, 1915, to September 30, 1916.

Gage.—Vertical staff on left downstream corner of middle pier; read by Mrs. John
Timmons.

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND conTROL.—Channel straight above and below station. Bed composed
of sand and clay; free from vegetation, shifting. Left bank high and not subject
to overflow; right bank is of medium height and is overflowed during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.50 feet at 6 p. m.
April 2 (discharge, 4,100 second-feet; result obtained from extension cf rating
curve and possibly subject to considerable error); no flow March 29 and 30, and
August 10-31.

Ice.—Slight amount of ice reported in January.

Diversions.—No information available to show that water is diverted above station
in any large quantity for irrigation; no diversions between station and mouth of
Clear Fork.

RecuraTion.—Number of power plants and controlling works above station not
known; gage-height record does not indicate that flow is regulated.

Accuracy.—Stage-discharge relation not permanent; not affected by ice duving the
year. Rating curve poorly defined. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage heights to rating table
except for periods during which stage-discharge relation is affected by shifting
control. Determinations of discharge above 2,000 second-feet obtained from an
extension of rating curve and subject to considerable error. Results poor.

Discharge measurements of Brazos River near Graham, Tex., during the year endmg
Sept. 30, 1916.

- ig-
Dato. Made by— ke | ooy, || Date. Made by— hgiz%ft. charge. -
Feet. | Sec.ft. Feet. 8ec.~ft

Oct. 22 | Thaxton and Gray..... 6.57| 1450 || Apr. 4| R.J,Hank............ 6.52 | 1,760

Nov. 13 | R.C. Thaxton......... 4.41 86 L P do. .. 6.25 1 020
Jan. 17 | R. C. Pierce.........0. a3 | 9.7 June 22|00 do.. il 47| 4.5

Mar. 20 | R.J Hank .00 000 533 | ©15] Sept. 8| ... ido. Il i odec| 1es

a River frozen over in places but stage discharge relation not appreciably affected.
b Estimated.
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Daily discharge, in second-feet, of Brazos River near Graham, Tex., for the year ending
Sept. 30, 1916.

Day. Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. { Sept.
12 15 13 4.0 219 572 732 | 462 3.4 1.0
13 13 12 2.8 2,860 210 551 | 254 3.0 3.4
13 13 11 2.6 3,390 101 420 | 173 5.6 | 1,600
13 12 14 L8| 1,920 96 249 66 6.2 | 1,800
13 13 14 3.0} 1,500 151 177 53 4.6 996
13 13 15 2.6| 1,310 274 109 32 3.4 716
20 13 14 2.2 1,080 139 614 18 2.2 593
24 13 12 2.0| 1,070 46 558 14 1.6 289
15 13 13 L0 635 31 444 10 1.0 166
17 12 10 1.0 474 34 378 5.4 .0 177
17 10 12 3.0 204 2 223 4.6 .0 127

10 11 3.0 219 22 860 5.0 .0 89
13 10 10 1.8 148 21| 1,040 4.6 0 80
13 13 85 .6 450 16 748 3.8 0 76
13 13 8.5 .9] 1,610 22 558 3.4 .0 92
17 10 7.6 L2 1,160 24 426 4.0 .0 72
40 10 6.6 1.4 18 289 4.4 .0 58
63 12 5.0 .6 495 12 133 4.8 .0 47
47 12 5.0 .4 354 11 87 5.0 .0 23
34 14 5.0 1.8 206 10 74 4.2 .0 18
34 37 5.0 1.2 1,720 57 4.0 .0 16
34 26 5.4 1.0 191 724 37 4.8 .0 13
34 16 5.2 1.8 139 462 26 4.0 0 12
34 15 5.4 1.0 330 21 4.0 .0 11
24 13 5.0 1.4 52 142 15 3.8 .0 28
24 17 4,2 1.2 74 89 12 3.0 .0 18
24 14 3.4 1.0 58 33 2.8 .0 19
15 15 2.6 .2 71| 2,22 916 2.4 .0 115
12 17 3.4 0 402 820 812 3.0 .0 127
13 284 |.. .- .0 544 | 1,250 488 3.6 .0 84
13 15 |aenennns LOf.eannns 1,060 |........ 2.8 N1 R,

Nore.—Di determined from rating table Nov. 13 to Mar. 31 and by indirect rtethod for shifting

control Apr. 1 to Sept. 30.

Monthly discharge of Brazos River near Graham, Tex., for the year ending Sept. 30, 1916.

Disch: i -feet.
ischarge in second-fee Run-off

Month. (total in
Maximum, | Minimum. | M-an, | 8cre-feet).

6 10 2.3 939
63 12 22.1 1,360
284 10 2.0 1,410
15 2.6 8.51 490
4.0 0 1.53 9%
3,390 52 735 43,700
2,220 10 345 21,300
1,040 370 22,
462 2.4| 307 2,320
6.2 ) 1.00 61
1,800 10| 29 14,800
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BRAZOS RIVER AT BRAZOS, TEX,

LocaTion.—At Texas & Pacific Railway bridge half a mile northeast of Brazo+ Palo
Pinto County, 1} miles above mouth of Palo Pinto Creek.

DRAINAGE AREA.—20,200 square miles (revised).

RECORDS AVAILABLE.—Oetober 1, 1914, to September 30, 1916. Records of stage
have been obtained by the United States Weather Bureau since August 1€, 1908.

Gaar.—Vertical staff on northwess side of and one foot from upstream edge of pier
mearest the middle of the railway bridge; graduations above 4 feet painted on the
pier; read by L. W. Boyett.

DISCHARGE MEASUREMENTS.—Made from three-span highway bridge about 6™ feet
below railway bridge.

CHANNEL AND CoNTROL.—Bed composed of sand and gravel; shifts slightly at Iow
water. Right bank high, rocky, wooded, and not subject to overflow; left bank
composed of sand, gravel, and clay, wooded, medium in height, and subject to,
overflow at high water. Channel straight above and below for several thousand
feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.60 feet at 7
a. m., April 2 (discharge, 42,500 second-feet; result obtained from extension of
rating curve and possibly subject to considerable error); minimum stage, no flow
August 25 to September 1.

1908-1916: Maximum stage recorded, 22.0 feet May 24, 1908 (discharze not
determined); no flow for several periods within limits of observations.

Ice.—None reported during year.

DrversioNs.—Afew pumping plants have been installed along the stream for the
purpose of irrigating small areas, but water so pumped will not greatly affect the
flow of the stream.

REeaunaTioN.—Flow unaffected by power plants, dams, or reservoirs above or irtmedi-
ately below station. Swamps and natural lakes are rare in the drainage basin
above the station.

Accuracy.—Stage-discharge relation not permement. Two rating curves each
fairly well defined below 18,000 second-feet, were used during the year. Gage
read to half-tenths once daily. Daily discharge ascertained by applyinz daily
gage heights to rating tables. Results fair. Determinations for extreme'y high
stages obtained from extension of the rating curve and may be consicerably
in error.

CoopreraTiON.—Record of gage height October 1-19 furnished by the United States
Weather Bureau.

Discharge measurements of Brazos River at Brazos, Tex., during the year ending Sept. 30,
1916.

' Gage | Dis- Gage | Dis-

‘ M"e-‘ Made by— height. | charge. || P3te- Made by—« helght. | eharge.
r - N i Feet, | Sec.ft. Feet., | 8ec.-ft.
Oct. 20 | Gray apd Thaxton. ... 6.90 | 12,000 || Apr. 3 | William Kessler......... 7.47 | 717,000
Nov. 10 | B. C. Thaxto 1.45| 272 June26 | R.J. Hank ............. 1.20 130
Jan. 20 .90 49.6 || Sept.1l |.....dO.ecenniiiiainia... 1.60 344

.48 2.3

-

‘Mar. 26
-

78897°—wsp 438—17—2
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Daily discharge, in second-feet of Brazos River at Brazos,

PART VIIL

Tex., for the year ending Sept.

30, 1916.

Day Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. | Sept.
695 130 88 180 40 | 4,730 [ 3,710 | 6,720 €60 [ 20 0.0
625 130 88 130 37 135,900 | 7,450 | 2,960 | 1,760 { 18 .8
625 130 88 130 37 {14,400 | 6,720 | 1,640 | 1,300 | 17 45
555 130 88 130 37| 9,400 | 5,450 | 1,250 €307 14 30
5565 130 88 130 37| 4,440 | 2,360 850 €39 | 12 20
485 130 88 130 371 3,80 | 1,410 555 471 11 {1,520
485 130 88 88 37 | 3,800 | 1,060 625 402 | 11 (1,520
415 38 88 83 371 2,730 485 38 11 (1,100
415 88 64 64 34 | 2,080 834 415 279 | 11 770
320 88 64 64 34| 1,860 755 450 222 11 520
290 88 64 61 34 | 1,660 681 850 170 | 11 382
290 88 64 50 32| 1,320 611 590 12| 11 38
233 88 64 50 32 | 1,060 541 485 83| 11 279
233 38 64 50 32 890 471 471 64 85| 222
233 88 64 50 30 732 402 415 64 85| 170
233 38 64 50 30 | 2,700 338 | 1,460 69 85| 122
180 38 64 50 30 | 4,930 200 | 1,220 76 6.0 88
180 88 50 50 28 | 2,960 290 970 50 6.0 88
180 88 50 50 28 | 2,150 290 786 48 6.0 83
180 88 50 46 28 | 2,020 290 590 45 4.0 64
180 88 50 46 28 | 1,410 290 450 40 2.8 G4
180 88 50 46 28 970 429 338 40 2.0 61
180 88 930 46 28 732 890 279 36 1.0 50
180 88 611 43 28 625 | 1,700 233 36 1.0 50
180 88 485 43 28 590 | 1,200 222 32 .0 50
180 38 320 43 28 471 786 155 28 .0 48
180 38 222 40 28 402 590 130 28 .0 40
180 88 180 40 28 350 450 122 26 .0 10
180 88 180 40 2 350 338 109 24 0 38
180 88 180 |....... 28 350 279 88 24 .0 32

....... 88| 180 .......] 28|.......|1,060.......]. 24 1

Nore.—Discharge determined from two rating tables applicable Oct. 1 to July 18and July 19 to Sept. 30.

Monthly discharge of Brazos River at Brazos, Tex., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off o
Month. (totalin racy.
Maximum. | Minimum. | Mean. | 2Cre-feet).
O 17,300 555 | 2,410 148,000 | C.
November. ... it 695 180 307 - 18,300 | C.
December. ... ..ot 130 88 97.5 6,000 | C.
January. ...l 930 50 155 9,530 | C.
February. 180 40 69. 8 4,010 | C.
March 40 28 3L.6 1,940 | C.
April 35,900 350 | 3.670 218,000 | C.
ay. 7,450 279 | 1,410 6,700 | C.
June 6,720 88 864 51,400 | C.
Ty oo 1,760 24 262 16,100 | C.
August. ...l 20 .0 7. 443 | C.
September................... e 1,520 .0 261 15,500 | C.
The year......ooooiuineininiiiiai s 35, 900 .0 794 576, 000

BRAZOS RIVER AT WACO, TEX.

"LocaTioN.—At suspension bridge on Bridge Street, in city of Wazo, McLennan
County, just below Southern Traction Co.’s bridge, 23 miles below mouth of
Bosque River, 41 miles above mouth of Cottonwood Creek, about 10 miles above

lock No. 8, now under construction.

DRAINAGE AREA,—25,500 square miles (revised).
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RECORDs AvAILABLE.—September 14, 1898, to December 31, 1911; October 1, 1914,
to September 30, 1916. Record of stage has been obtained by United States
Weather Bureau since August 9, 1900.

Gase.—Chain gage attached to downstream guard rail of bridge about 70 feet from
southwest pier; read by A. E. Howell. Gage used from September 14; 1898, to
February 29, 1908, was an inclined staff gage under left end of bridge. In 1902
a gage agreeing in datum with the inclined gage was marked off on the north pier
of a new single-span highway bridge about 300 feet ahove the suspension bridge,
and was used for high-water readings. From August 9, 1900, to May 21, 1902,
the United States Weather Bureau used a vertical gage painted on the pier nearest
the center of the St. Louis Southwestern Railway bridge. From September 25,
1914, to March 23, 1915, during reconstruction of suspension bridge, chain gage
was on the one-span highway bridge. All gages were installed at same datum,
but readings probably differ slightly because of differences in position.

DiscEARGE MEASUREMENTS.—Made from downstream side of first one-span highway
bridge above station.

CHANNEL AND cONTROL.—Bed composed of sand and gravel; shifts. Banks are clay,
medium in height, have been improved by the city, and are overflowed at extreme
high water. Channel straight above and below for several thousand feet. Posi-
tion of control not known.

EXTREMLES OF DISCHARGE.—Maximum stage recorded during year, 33.8 feet at 8 a. m.
April 2 (discharge, 113,000 second-feet; result obtained from extension of rating
curve possibly subject to large error); minimum stage, 5.48 feet August 30 and
51 and September 1 and 2 (discharge, 119 second-feet).

1889-1916: Maximum stage recorded, 39.7 feet December 3, 1913 (discharge not
determined); minimum stage, 2.00 feet March 8-10, 1902 (discharge, 20 second-
feet).

Ice.—None reported during year.

Diversions.—So far as is known there are no diversions of any magnitude above
station. Small areas of land are irrigated above station, but quantity of water
diverted is only a small percentage of the total flow.

Recuration.—Lock No. 8 will eventually control flow at this station; flow only
slightly controlled at present.

Accuracy.—Stage-discharge relation not permanent. Rating curve used as basis for
ascertaining discharge by indirect method is fairly well defined. Gage read to
quarter-tenths once daily. Slight errors may be introduced by taking one daily
gage reading as the mean for the day. Daily discharge ascertained by indirect
method for shifting control. Results fair.

CooreraTioN.—Record of gage heights October 1-23 furnished by United States
Weather Bureau.

Discharge measurements of Brazos River at Waco, Tex., during the year ending Sept.

30, 1916.
Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Pate- Made by— height. | charge.
Feet. | Sec.-ft Feet. | Sec.-tf.
Oct. 24 | Gray and Thaxton..... 9. 56 4,700 || May 3 | Kessler and Thaxton...| 16.76 } 28,500
Nov. 16 | R. C, Thagton......... 6.61 165 3 .....do
Jan. 21 | R.C. Pierce............ 7.63 1,080 4
Mar. 17 3 4
Apr. 2 June 27
4 Sept. 12

12.14

o Only surface velocities obtained; coefficient of 0.88 used to reduce to mean velocity.
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Daily discharge, in second-feet, of Brazos River at Waco, Tex., for the year ending Sept.
30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Ju'y. | Aug. | Sept.

296 | 8,050 | 607 [50,700 | 5,750 | 1,270 | 489 | 215 119
338 | 3,400 | 594 (97,800 45,600 | 1,120 | 467 | 220 119
338 | 2,690 | 533 46,100 [25,700 | 955 | 715| 200| 125
378 | 2,360 | 522 [21,000 {12,500 | 5,540 | 436 | 192| 200
414 | 2,210 | 478 |18,600 |13,500 | 3,570 | 1,710 | 180 | 555

360 | 1,940 | 533 (10,000 |10,300 | 2,680 | 478 | 245 | 7
360 | 1,680 | 522.(46,500 | 7,450,) 2,500 | 1,580 | 200 | 445
330 | 1540 | 489 18,800 | 6,040°| 6,640 | 1,2 180 | 348
324 | 1,510 | 478 (10,000 | 4,860 | 4,250 | 1,090 | 172 | 306
324 | 1,430 | 489 | 8,050 | 4,070 | 2,320 | 880 | 172 | 248

982 | 404 | 3,760 | 1,850 (10,000 | 436 | 186 | 672

964 13
242 895 378 | 5,470 | 1,430 | 3,550 82 156 400
235 880 391 | 4,840 | 7,780 | 2,090 as2 140 341
235 820 391 | 3,980 | 6,330 | 3,190 &2 137 285
327 805 404 | 3,480 | 3,480 ! 2,330 285 137 260

880 1,920
3,730 805 391 | 4,380 | 3,730 | 1,680 2 122 220
2,360 790 391 | 3,870 | 2,570 | 1,400 320 225 215
1,480 745 382 (3,800 ( 2,330 | 1,160 250 160 200
3,550 745 404 | 2,850 | 1,920 | 1,040 245 137 196

2,690 692 382 | 2,300 | 1,610 880 250 125 196
6,100 659 348 | 1,840 1,430 745 240 140 250
3,910 692 348 | 1,630 | 2,660 659 240 137 400
2, 860 626 895 | 1,490 | 2,300 730 225 125 220
2,630 1....... 805 | 1,360 | 1,760 581 232 119 180
9,620 |.......| 646 ... ... 1,460 |....... 220 19 . .....

Monikly discharge of Brazos River at Waco, Tex., for the year ending Sept. 30, 1916.

Discharge in second-feet.
Run-off
Month. (totalin
Maximum. | Minimum. | Moan. | 8cre-feet).
- 11,100 910 3,220 198,000
1,280 274 509 30,300
1,040 274 415 25,500
9,620 235 1,490 91,600
8,050 626 1,500 86,300
895 348 476 29, 300
97,800 1,360 | 13,800 821,000
45, 600 1,430 6,470 398, 000
10, 000 581 2,480 148, 000
1,580 220 523 32,200
285 119 172 10, 600
1,180 119 383 22,800
97,800 119 2,610 1,890, 000
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Days of deficiency in discharge of Brazos River at Waco, Tex., for the years ending Sept. 80,
1901-1910 and 1915-16.

Days of deficient discharge.

Discharge
in second-
feet. 1900-01| 1901-2 | 1902-3 | 19034 | 1904-5 | 1905-6 | 19067 | 1907-8 | 1908-9 {1909-10{1914-15/1915-16,
1000 34 76 [ 11 14 . oo
200 2
300 20
400 31
500 43
600 56
700 65
800 3
900 97
1,000 109
1,200 153
1,400 183
1,600 218
1,800 232
2,000 250
2,500 274
3,000 201
4,000 307
5,000 318
6,000 325
7,000 329
8,000 333
9,000 335
10,000 337
15,000 343
20,000 348
40,000 356
60, 000 359
80,000 360
100,000 363
150,000 366

CLEAR FORK OF BRAZOS RIVER NEAR ELIASVILLE, TEX.

LocatioN.—At new suspension highway bridge 24 miles northeast of Eliasville,
Young County, 44 miles southwest of South Bend, 6 miles above routh of
stream, and below all tributaries.

DRrAINAGE AREA.—H,650 square miles.

REecorps avamaBrLe.—November 12, 1915, to September 30, 1916.

Gaee.—Chain gage attached to downstream handrail of bridge; read by-Alice Vaughn.

Di1scHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Banks high, wooded, composed of clay and gravel, and not
subject to overflow. Bed composed of sand and gravel; free from vegetation.
Channel straight above and below station. A shoal about 600 feet below station
serves as control for low and medium stages; control shifts slightly durire chang-
ing stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during vyear, 18.2 feet
6 p. m. May 2 (discharge, 7,800 second-feet; result obtained from extension of
rating curve and possibly subject to considerable error); no flow Aug st 23 to
September 30.

Ice.—None reported during year.

Drverstons.—Much of the land now irrigated above station is in Jones ard Taylor
counties. Two diversions are made for irrigation between station and confluence
of Clear Fork with Brazos River. Quantity of water diverted unknown. Ac-
cording to the First Report of the Board of Water Engineers for the State of
Texas, the Sweetwater Light & Power Co. has filed on 100 acre-feet of water for
storage in the headwater region.

Recurarion.—No large reservoir above or below station. The operation of a water-
power gristmill 5 miles upstream produces some effect at the station.
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Accuracy.—S8tage-discharge relation not permanent. Rating curve fairly well de-
fined beiow 2,000 second-feet and poorly defined above. Gage read to hun-
dredths twice daily; observer’s work not entirely satisfactory; mean daily gage
height may not be true index of daily flow because of regulation for power.
Daily discharge ascertained by applying mean daily gage heigl t to rating table
except for periods during which stage-discharge relation is affected by shifting
control. Results fair.

Discharge measurements of Clear Fork of Brazos River near Eliasville, Tex., during the
year ending Sept. 30, 1916.

Gage Dis- . Gage | Dis-
Date. Made by— height. | charge, || Pate- Made by height. | charge.
Feet. | Sec.jt. Sec.-ft.

Oct. 22 5.55 586 Apr. 4 1,610

Nov. 12 3.11 6.6 7 127
Jan. 17 2.91 1.7 | June 22 [_ 52.6
Mar. 19 3.00 3.4 || Sept. 9 .0

Daily discharge, in second-feet, of Clear Fork of Brazos River near Eliasville, Tex., for the
year ending Sept. 30, 1916.

Day. Oct. | Nov. [ Dec. [ Jan. | Feb. | Mar. { Apr. | May. { June. [ July. { Aug. | Sept.
2.6 3.2 1.2 1.6 533 193 368 386 | 14 0.0

26| 3.2 1.4 1.6|7,200(7,400| “136| 190 14 .0

2.6 3.0 1.4 1.6 3,200 | 1,240 104 130 | 12 .0

2.2 3.2 1.4 1.6 | 1,560 276 77 124 | 11 .0

2.3 3.5 1.4 1.6 | 1,080 213 63 116 | 10 .0

2.2 3.5 1.4 1.6 311 108 50 96| 10 .0

2.3 2.9 1.7 1.6 129 102 47 82| 10 .0

2.3 3.5 1.4 1.6 172 7 38 7 10 .0

2.3 4.5 1.4 1.6 138 58 33 52 6.8 .0

2.6 4.0 1.1 1.6 81 48 30 52 5.0 .0
........ 2.6 3.2 1.4 1.6 71 44 21 52 4.5 .0
6.4 3.2 3.2 1.4 1.6 51 44 21 52 3.5 .0
7.6 2.6 2.8 1.4 1.6 51 40 21 52 3.5 .0
4.0 2.4 3.5 1.6 1.6 51 40 15 43 3.5 .0
3.8 2.3 3.5 1.6 1.6 51 28 15 35 3.4 .0
4.8 5.0 4.0 1.4 1.6 51 24 148 35 2.6 .0
5.0 5.2 3.2 1.4 1.6 51 24 95 36 2.0 .0
4.5 5.8 1.2 1.4 1.6 51 24 71 35 .5 .0
5.0 5.0 1.2 1.4 3.5 51 17 51 .5 .0
5.5 5.6 1.4 1.1 2.0 51 17 44 33 .5 .0
4.0 5.0 1.4 1.4 2.0 51 17 44 31 .5 .0
3.8 5.0 1.4 1.6 2.0 47 17 44 31 .4 .0
3.4 5.0 1.4 1.4 2.0 42 17 58 27 .0 .0
3.8 5.0 1.6 1.2 2.0 41 16 57 27 .0 .0
3.5 5.0 1.4 1.2 2.0 41 26 52 27 .0 .0
3.4 5.0 1.4 1.6 2.0 33 38 52 27 .0 .0
3.5 4.8 1.4 1.2 2.0 25 38 52 27 .0 .0
3.5 +.5 1.4 1.2 2.0 25 38 64 27 .0 .0
3.2 4.2 1.4 1.2 2.0 25 | 1,080 | 1,660 20 .0 .0
2.9 4.5 1.4 ... 2.0 335,200 | 1,040 14 .0 .0
....... 4.5 L4|....... 2.0 0.......] 83,100 |....... 14 [ LN O

NotE.—Discharge determined as follows: Nov. 12 to Apr. 4, and May 2 to Sept. 30 from rating tables;
Apr. 5to May 1, by indirect method for shifting control.
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Monthly discharge of Clear Fork of Brazos River near Eliasville, Tex., for the year ending
Sept. 30, 1916.

i rge i - . :
Discharge in second-feet. Run-off
Month. - (totalin
Maximum, | Minimum. | Mean. acre-feet).
7.6 2.9 4.29 162 |
5.8 2.2 3.75 231
4.5 1.2 2.49 153
1.7 1.2 1.40 81
3.5 1.6 1,82 112
...... 7,200 25 510 30,300
...... 7,400 16 629 38,700
1,660 15 152 9,040
JULY . et 386 14 63.8 3,920
AUBUSE, oo et i s 14 .0 4,14 255
September. ... i .0 .0 .00 0
The Per1od. ....ovmir it ia e icena]anecemee el aeeaeece e e 83,000

COLORADO RIVER BASIN.
COLORADO RIVER NEAR BRONTE, TEX.

LocarioN.—At wagon bridge 400 feet below Kansas City, Mexico & Orient Railroad
bridge 11 miles above mouth of Kickapoo Creek and below mouth of Live Oak
Creek, 24 miles south of Bronte, Coke County.

DrAINAGE AREA.—D5,550 square miles.

RECORDS AVAILABLE.—September 19, 1915, to September 30, 1916.

Gaage.—Chain gage attached to downstream side of bridge near left bank; read by
R. W. Legg. A vertical staff gage attached to left bent of railroad bridge 400 feet
above present site and referred to same datum was used from September 19, 1915,
to October 29, 1915.

DiscrARGE MEASUREMENTS.—Made from downstream side of bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of a clay hardpan mixed with gravel; shifts.
Channel straight about 500 feet above and below station. Right bank wooded,
sloping, and subject to overflow at extreme stages; left bank high, clean, and not
subject to overflow. Control probably at shoal 300 feet below gage.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded during year, 15.0 feet
at 2 a. m. September 25, 1916 (discharge not determined); no flow Mzy 13-29,
June 8 to July 29, and August 6-21.

Ice.—None reported during year.

Drverstons.—Some water is diverted for irrigating small areas in Coke and Mitchell
counties and for municipal use of the city of Robert Lee. No large irrigation
projects in drainage basin above station. The First Report of the Board of Water
Engineers for the State of Texas records a filing at Robert Lee on a small quantity
of water for storage, but this storage will not influence flow at station.

LequraTION.—Flow not affected by water-power plants or controlling works.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
below 400 second-feet and is an extension above 450 second-feet. Gag> read to
hundredths twice daily. Daily discharge ascertained by applying mean daily
gage heights to rating table except for periods during which stage-discharge
relation is affected by ice. Results fair.
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Discharge measurements of Colorado River near Bronte, Tex., during the peried Sept. 19,
1915, to Sept. 30, 1916.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by- hedght. | charge.

1915. Feet. | Sec.-ft 1916. Feet. | Sec.Jt
Sept. 19 | Hank and Thaxton....| 2.62 156 Apr. 28 | Hank and Gray........ 1.8 13.0
Oct. R. J. Hank. .- .| L& 28.5 || June 20 | R.J. Hank . .0
Dec. 18 |..... do.... 1.61 3.7 || Aug. 28 64.5
28 51.0

1916. 29 32.

Feb. 10 |..... ¢ T 1.52 1.6 || Sept. b 179
Mar. 27 |..... Lo [0 SRR 1.45 e.4 29 27.4

e Estimated.

Daily discharge, in second-feet, of Colorado River near Bronte, Tex., for the period Sept. 19,
1915, to Sept. 30, 1916.

Nov. | Dec. | Jan. | Feo. | Mar. | Apr. | May | June. | Jvly. | Aug. | Sept.
2.8 2.2 2.2 1.4 | 272 217 36 0.0 8.0 63
2.8 2.2 2.2 1.4 | 63 49 18 .0 3.4 %g
2.8 2.2 2.2 1.4 312 25 12 .0 1.8 1
2.8 4.1 2.2 1.4 440 14 8.0 .0 1.1] 101
2.8 3.4 2.2 1.4 250 17 6.3 .0 11| 162
14 3.0 2.2 1.1 | 169 11 5.5 .0 .9 93
15 3.0 1.8 .8 1114 9.5 4.8 .0 .0 51
9.0 3.0 1.8 .81 79 9.0 .0 .0 .0 29
L5 9.0 3.0 1.8 .8 | 583 7.0 .0 .0 .0 16
.0 7.0 2.6 1.8 .3 36 6.3 .0 .0 .0 16
.2 4.8 2.6 1.8 3 29 6.3 .0 .0 .0 10
. 8 4.8 2.6 1.8 3| 25 5.2 .0 .0 .0 9.5
.8 4.1 2.6 1.8 3120 .0 .0 .0 N 8.5
. b 4.1 2.4 1.8 .3 1,300 .0 .0 .0 .0 5.2
.5 4.1 2.4 L& .31 292 .0 .0 .0 .0 5.6
.5 4.1 2.4 1.6 .31 212 -0 .0 .0 .0 3.8
.5 4.1 1.8 1.4 3171 .0 .0 .0 .0 23
.5 3.8 2.4 1.4 .3 | 155 .0 .0 .0 .0 18
.5 3.8 2.4 1.4 3120 .0 .0 .0 .0 13
.5 3.4 2.4 1.4 31 81 .0 .0 .0 .0 9.5
. 8 3.4 3.4 1.4 3| 67 .0 .0 .0 .0 5.9
.5 3.2 2.2 1.4 3| 36 . -0 .0 .0 1.4 4.5
.1 2.8 2.2 1.4 3 26 .0 .0 .0 | 330 49
.8 2.6 2.3 1.4 .3 198 .0 .0 .01 233 310
.4 2.4 2.2 1.4 31 16 .0 .0 .0 699 |1,160
.0 2.4 2.2 1.4 3 1 .0 .0 .0 | 253 160
. 4 2.4 2.2 1.4 31 23 .0 .0 .0 | 122 89
.4 2.4 2.2 1.4 31 14 .0 .0 0 8 49
. 4 2.2 2.2 1.4 .3 9.5 .0 .0 0 28 25
.4 2.2 220 ..., 379 169 .0 4.5 15 16
....... 2.2 2.2 . ...... B eeeel| B bl 28 11 P

Nore.—Discharge determined as follows: Sept. 19 to Oct. 17, 1915, and Nov. 11, 1015, to Sept. 2, 1916,
from rating table; Oct. 18 to Nov. 10, 1915, and Sept. 3-30, 1916, by indirect methed for shifting contrel.
Mean daily gage height Sept. 24, 1915, 8.55 feet; mean discharge estimated at slightty over 2,000 second-feet.

Monthly discharge of Colorado River near Bronte, Tex., for the year endbrg Sept. 30, 1916.

Discharge in second-feet. Run-eoff

Month. - (total in

Maximum. | Minimum. | Mean. | acre-feet).
OCTOBRT . . o e 974 7.0 132 8,120
November. 18 2.4 6.87 408
December.. 15 2.2 4.43 272
January.... 4.1 1.8 2.49 153
February 2.2 1.4 1.70 98
March. .. 1.4 .3 57 35
April. ... 1,300 9.5| 151 8,980
May... 217 .0 20.0 1,230
June. .. 36 .0 3.02 180
July... 23 .0 .89 55
August. ... 699 .0 38.7 3,550
September. ... ...l 1,160 3.8 .2 5,250
The year. ... ... . i 1,300 .0 393 28,300
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COLORADO RIVER AT BALLINGER, TEX,

LocatioNn.—At Hutchins Avenue highway bridge, 800 feet below Gulf, Colorado &
Santa Fe Railway bridge in Ballinger, Runnels County, 1 mile above mouth of
Elm Creek.

DramNaGE AREA.—6,460 square miles (revised).

REecorDS AvamaBrLE.—December 11, 1915, to September 30, 1916. Records of stage
have been obtained by the United States Weather Bureau since July 1, 1903.
Current-meter measurements were begun May 29, 1915.

Gaar.—Chain gage attached to downstream handrail of bridge; read by E. M. Eubank.

DIsCHARGE MEASURBMENTS.—Made from downstream side of bridge or by vading.

CHANNEL AND CONTROL.—Banks consist of clay and gravel; medium height and
wooded; subject to overflow at extremely high stages. Bed composed of hard
clay, sand, and gravel; somewhat shifting. Control is shoal about 1,000 f2et below
gage; subject to change.

Ice.—None reported during year.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 9 feet at 9 a. m.
Septetaber 25 (discharge, 6,300 second-feet; result obtained from extension of
rating curve and possibly subject to considerable error). No flow July 3 to August
26 and September 16-24.

Diverstons.—During low stages a large part of the flow is diverted above the station
by gravity or by pumping, but the quantity diverted is small in comparison with
the total run-off.

Reeuration.—No artificial regulation above station.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined below 600 second-feet and is an extension above that discharge. Gage
read to hundredths once daily; readings for some days questionable. Daily dis-
charge ascertained by applying daily gage heights to rating table except for
periods during which stage-discharge relation is affected by shifting control.
Results below 1,000 second-feet are fair; above 1,000 second-feet they may be
subject to considerable error.

Discharge measurements of Colorado River at Ballinger, Tex., during the period May 29,
1915, to Sept’. 30, 1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— height. | charge.
1915, Feet. | Sec.-ft. 1916. Feet. | Secft.
May 29 | M.R. Hall............. a0.75 Apr. 2| R.C. Thaxton......... 1.86 39
Sept. 16 Graf and Hank........ 1.73 253 27 | Hank and Gray .93 29.3
Oct. 23| R.J.Hank............ 1.61 243 June 17 .65 2.5
Dec. 11 |.....do....oo. ol .87 20.5 || Aug. 30 .94 34
Sept. 6 1.26 133
1916. 27 1.25 149
Feb. 12 |..... L+ SN .81 8.7
Mar. 29 |..... do. e, .52 b.1

a Gage height May 29 refers to U. 8. Weather Bureau gage; relation to Survey chain gage nct known.
b Discharge estimated.
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Daily discharge, in second-feet, of Colorado River at Ballinger, Ter., for the year ending

Sept. 30, 1916,

Day. Dec. Jan, Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

12 11 4.0 21 147 11 4.0 0.0 219

11 i1 4.0 409 601 11 2.0 .0 84

11 11 4.0 196 147 11 .0 .0 259

11 1 4.0 856 114 11 .0 .0 50

12 1n 4.0 491 35 11 .0 .0 33

11 11 4.0 447 31 11 .0 .0 29

9.6 11 4.0 302 28 11 .0 .0 18

10 11 4.0 196 26 11 .0 .0 15
9.6 11 3.4 138 23 11 .0 .0 7.5

11 11 3.6 81 24 11 .0 .0 18

18 11 3.4 67 24 7.5 .0 .0 18

16 11 3.6 62 24 4.0 .0 .0 18

15 11 3.8 62 24 4.7 .0 .0 18

12 11 3.2 1,140 24 5.4 .0 .0 11
1 11 3.6 379 24 26 .0 .0 2.0
28 14 11 3.4 293 219 24 .0 .0 0
31 11 11 2.8 154 24 24 .0 .0 .0
24 16 11 2.2 70 259 4.0 .0 .0 .0
14 18 11 2.2 62 137 4.0 .0 .0 .0
14 11 11 2.2 38 130 24 .0 .0 .0
18 11 11 2.0 37 42 4.0 .0 .0 .0
14 11 11 2.8 37 42 3.8 .0 .0 0
16 11 11 2.8 38 42 3.6 .0 .0 .0
16 11 11 2.8 40 42 4.0 .0 .0 .0

14 1 11 2.4 40 24 3.6 .0 .0 | 5,500

14 11 4.0 2.2 33, 24 4.0 .0 0 976

14 11 4.0 2.0 26 24 3.6 .0 98 147

11 11 4.0 1.8 37| 24 3.6 .0 98 127

9.6 11 4.0 .5 42 | 24 4.0 .0 2.0 73

14 i L. .1 94 | 24 4.0 .0 2.0 70
11 S P | [ 75 PR 24 (.. ..... .0 b2 S .

Nortr.—Discharge determined as follows: Dec. 11 to Apr. 1 and Apr. 14 to Aug. 31, from rating table
Apr. 2-13 and Sept. 1-30, by indirect method for shifting control. Determination of discharge Sept. 25
obtained from extension of rating curve and possibly subject to considerable error.

Monthly discharge of Colorado River at Ballinger, Tex., for the year ending Sept. 30,

1916.
-«
Discharge in second-feet. Runeoff
Month, (total in
Maximum. | Minimum, | Mean. | 3cre-feet).
31 9.6 16.6 691
18 9.6 12.0 738
11 4.0 10.0 575
4 .1 2. 87 176
1,140 21 204 12,100
601 23 71.5 4,770
26 3.6 9.19 547
4 .0 .19 12
98 .0 7.13 438
5,500 0| 256 15,200
.................................. 35,300
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COLORADO RIVER NEAR CHADWICK, TEX,

LocaTion.—At the Gulf, Colorado & Santa TFe Railway bridge half a mile below
Chadwick ‘dam, 1 mile above mouth of Elliott Creek, 2 miles west of Chadwick,
on county line between San Saba and Lampasas counties, and 24 miles below
mouth of San Saba River.

_DRAINAGE AREA.—26,400 square miles.

REecorDs avarLaBLE.—OQctober 21, 1915, to September 30, 1916.

Gaee.—Inclined staff, in three sections, attached to rock ledge on left bank about 75
feet upstream from railroad bridge; read by A. G. Walker. A high-water section
is painted on left face of left bridge pier. A vertical staff on right bank directly
opposite inclined gage is used during low water.

DiscHARGE MEASUREMENTs.—Made from cable 400 feet below gage.

CHANNEL AND cONTRoL.—Bed composed of rock and gravel; not likely to shift.
Channel straight above and below station for 1,000 feet. Left bank high, rocky,
wooded, and not subject to overflow; right bank medium in height, wooded,
composed of clay and gravel, and subject to overflow during extreme stages.

" Position of control not known, but current-meter measurements indicate that it
is practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.0 feetat7a. m.
May 2 (discharge, 16,900 second-feet; result obtained from extension of rating
curve and possibly subject to considerable error); minimum stage, 0.6 foot at 8
a. m. August 27 and 28 (discharge 30 second-feet).

Ice.—None reported during year.

Diverstons.—No large irrigatioa works have been completed in drainage basin above
station, but tracts ranging in size from 5 to 1,500 acres, adjacent to the main river
and tributaries, are irrigated by diversion. A large part of the,irrigated area is
in Runnels, Brown, and Mills counties and along Concho and San Seba rivers.
Several small dams have been constructed in the drainage basin above station.
Chadwick dam, half a mile above, creates a small pond and serves only to divert
to a water wheel that has not been operated for some time.

Recuration.—Flow not regulated by dams or reservoirs.

Accuracy.—Stage-discharge relation practically permanent. Rating cirve well
defined between 80 and 4,000 second-feet. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage heights to rating table.
Results good below 4,000 second-feet; above 4,000 second-feet may be subject to
error due to lack of current-meter measurements.

Discharge measurements of Colorado River near Chadwick, Tex., during the year ending
Sept. 30, 1916.

_ Gage | Dis- Gago | Dis-
Date. Made by height. | charge. Date. . Made by— heizht. | charge.
Feet. | Sec.-ft. Foot, | Sec.-ft.
Dec. 5| R.C. Pierce............ 1.45 203 || May 6 .52 1,100
Feb. 15 | R. C. Thaxton........ 1.44 212 {| June 13 .98 83
Apr. 29 | Hank and Gray 1.55 239 || Sept. 4 454 1,800
ay 4| R.C. Thaxton 6.20 3,160 4 4.93 1,960
4. do........ 564| 2,530 5 £.57| 1,020
|- . do........ 4.55 1,660 7 1.94 381
5..... AOerecnnnninnnnnnnsd 4.20 1,430 28 2.45 1,000
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Daily discharge, in second-feet, of Colorado River near Chadwick, Tex., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Ju'y. | Aug. | Sept.

) SR PR 320 190 248 378 155 750 750 290 34 48 166
b2 O, 308 196 255 262 148 | 2,600 (15,000 160 48 51 160
R P 290 199 255 255 140 | 4,190 10,600 160 47 51 130
S PR 238 202 248 248 135 | 2,600 | 3,580 135 45 53 785
[ SR SR 283 196 238 244 135 | 1,150 | 1,550 130 42 55| 1,040
[ 7R PR 318 202 230 244 135 | 1,050 | 1,050 122 40 55 660
) SO PSR 272 1 3,220 230 238 130 | 1,300 825 110 38 48 388
8 255 | 1,380 230 227 128 | 8,230 668 110 38 45 297
L DR 262 482 230 220 122 | 1,690 580 110 42 40 190
100 e 255 388 230 220 122 | 1,300 430 105 42 40 172
R PR 255 342 220 211 122 | 1,080 395 42 40 160
12, e 244 300 220 211 122 800 367 85 45 40 155
b R PR 255 290 220 211 122 465 325 81 45 40 430
) T R I 262 283 214 205 115 395 325 69 42 42 465
b 1 O 248 283 205 205 115 | 1,900 308 69 42 42 500
238 290 205 205 115 520 290 | 1,250 34 40 430
227 290 205 199 115 412 290 850 31 40 325
220 283 205 196 115 | 1,150 262 367 31 37 318
214 256 205 190 115 2,060 220 37 35 248
205 255 205 190 115 402 | 1,050 190 41 34 184
196 255 115 395 | 2,140 190 45 34 135
205 255 115 360 | 1,050 145 48 34 120
214 255 115 342 482 110 45 33 115
205 262 115 325 395 81 45 34 110
205 255 130 325 395 7 44 34 110
199 238 130 318 332 65 45 34 860
196 227 122 318 255 56 48 30| 5,670

196 227 115 205 53 51 30| 1,

196 227 115 238 | 1,050 48 51 32

360 205 230 110 220 500 41 51 32 395
“832 |....... 248 110 |....... 395 [....... 48 33 |-......

Monthly discharge of Colorado River near Chadwick, Tex., for the year ending Sept. 30,
1

Discharge in second-fee*.
Run-off
Month. (#otal in
Maximum. | Minimum. | Mean. acre-feet).
3,140 332 889 19, 400
320 196 240 14,300
3,220 190 394 ,
1, 205 364 22, 400
378 155 210 12,100
155 110 123 7,560
8,230 220 | 1,180 70, 200
15,000 205 | 1, 95,300
1,250 41 186 11,100
51 31 42.8 2,630
30 39.9 2,450
5,670 110 538 32, 000
........................ \l 314,000
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COLORADO RIVER AT AUSTIN, TEX,

LocatioNn.—At the Congress Avenue concrete viaduct in Austin, Travis County,
half a mile below Shoal Creek and above mouth of Waller Creek 3% miles below
Austin dam.

DRAINAGE AREA.—34,200 square miles (revised).

RECORDS AvAILABLE.—February 15, 1898, to December 31, 1911; October 1, 1914, to
September 30, 1916; September 1, 1895, to April 7, 1900, at Austin Dam. Records
of stage have been obtained by United States Weather Bureau since July 1,
1903.

Gaee.—Dexter water-stage recorder, installed June 18, 1915, at left end of concrete
viaduct. Record of depth of water on crest of dam 3% miles above Austin was
kept from September 1, 1895, to April 7, 1900. Gage used February 15, 1898, to
December 31, 1911, was a vertical gage attached to bathhouse on left bank 150 .
feet above Congress Avenue Bridge; during this period high-stage readirgs were
made by means of a staff gage painted on first pier from left end of bridge and a
chain gage attached to bridge. All gages at or near the bridge have been referred
to the same datum.

DiscEARGE MEASURBMENTS.—Made by wading or from upstream side of Montopolis
highway bridge, 4 miles downstream.

CHANNEL AND CONTROL.—Channel straight for 1,000 feet above and 500 fee¢ below
station. Right bank of medium height, composed of clay and gravel. clean,
improved by city, and not subject to overflow; left bank resembles right bank
except that it is high and nearly vertical in places. Bed composed of rock and
gravel, clean; shifts. Control is a gravel and rock shoal 500 feet below gage;
changes during high water and also during low water because of the removal of
sand for municipal use.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.1 feetat4a. m.,
May 22 (discharge, 46,000 second-feet); minimum stage, 0.30 foot at 7 a. m.,
September 21 (discharge, 80 second-feet).

1898-1911; 1914-1916: Maximum stage recorded, 33.5 feet April 7, 1900 (dis-
charge, 122,000 secand-feet); minimum stage, —0.50 foot December 13-17, 1914
(discharge, 2 second-feet).

Ice.—None reported during year.

Drversions.—The first report of the Board of Water Engineers for the State cf Texas
shows that approximately 35,000 acres of land were declared irrigated by diver-
sions from Colorado River above station. The report also shows a filing by the
city of Austin, for municipal uses, of 4,000 acre-feet per annum, with a storage
of 30,000 acre-feet, 144 acre-feet per annum for Winchell waterworks, 60,070 acre-
feet per annum for power from two reservoirs in Burnet County, and an unknown
amount for Marble Falls waterworks, all above station. Much of the area irrigated
is in the upper basin of the main stream and adjacent to large tributaries

RecuraTioN.—Flow entirely regulated by operations at the Austin Dam, about 3%
miles upstream.

Accuracy.—Stage-discharge relation not permanent. Numerous discharge neasure-
ments are necessary to determine changes in stage-discharge relation. S‘andard
rating curve is well defined below 40,000 second-feet. Error in determinations
of mean daily discharge due to regulation of flow eliminated by use of z water-
stage recorder. Mean daily gage heights, to half-tenths, obtained by insrpecting
the recorder graph, or, for days of considerable fluctuation, by averaging hourly
gage heights. Daily discharge ascertained by indirect method for shifting
control. Results good.
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during the year

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. Date. Made by— height. | charge

3 Feet. | Sec.-ft. Feet See-ft,
Oct. 16 | R. C. Pierce............ 0.67 105 || May 4 | Gray and Hank........ 32| 11,700
29 | R.C. Thaxton......... .67 124 16 | Hank and Thaxton.... 1. 58 814
Nov. 9 Thaxton and Pierce....| 1.55 640 22 | Gray and Kessler. . .... 9.87 | 30,200
19 ank............. 1.55 609 || June 2 | Hank and Thaxton.... 1.78 1,030
Dec. 1 Hank and Thaxton.... 1.45 562 12 | Kessler and Thaxton.. . 1.20 463
18 | Gray and Thaxton.....| 1.60 721 | 29 | Hank and Thaxton.... .83 254
Jan. 7 | Gray and Hank.. 1.53 6367 July 3| R.J. Hank............. .73 200
26 | Thaxton and Pierce 2.18 1,640 14 | William Kessler........ 1.45 719
Feb. 16 1.56 597 22 | Kessler and Lieb....... 1.73 1,130
Mar. 1 1.44 481 || Aug. 4| R.J.Hank....... .97 346
15 ank. 1.19 365 . 19 | Hank and Lieb... 1.30 640
Apr. 16 Grav, Hank, and Kess- 6.50 | 14,500 28 | R. C. Thaxton... .98 368
ler 29 |..... Oueirnennnnnn. .92 337
17 Tha\:ton Hank, and 3.92 7,110 31 | R. J. Ha .75 238
Kessler. Sept. 2 | William Kessler.. .65 190
27 | Thaxton and Kessler...| 1.68 1,020 Tloo.o. do .52 141
30 | Victor Lleb .95 340

Daily discharge, in second-feet, of Colorado River at Austin, Tex., for the year ending Sept.

30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feh. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
810 520 700 870 488 | 7,000 | 1,060 | 1,070 225 394 189
774 480 700 810 466 (13,800 | 1,220 992 202 368 170
774 480 650 858 431 | 4,680 | 8,560 992 202 368 152
720 480 605 | 1,000 445 | 4,840 [12, 600 921 202 400 152
720 520 650 926 410 | 5,920 | 9,480 869 202 368 120
690 | 1,010 650 858 424 | 4,260 | 6,080 753 202 335 138
690 | 4,060 650 798 459 | 3,000 | 3,420 654 202 335 138
641 | 3,790 605 740 424 | 2,300 | 2,440 610 292 368 173
641 | 4,470 605 740 424 | 2,300 | 1,910 574 335 374 945
596 | 3,250 560 632 403 | 5,610 | 1,590 484 | 1,230 374 696
596 | 2,040 605 632 368 | 3,700 | 1,380 448 975 374 460
641 | 1,470 650 632 334 | 2,580 | 1,200 457 975 342 354
578 | 1,300 560 632 410 | 1,910 | 1,040 465 780 348 194
623 | 1,120 520 632 410 | 1,470 960 438 720 348 173
623 968 520 587 375 | 1,690 830 438 720 380 173
623 834 480 587 310 12,900 830 400 720 380 173
623 774 480 587 340 | 7,000 830 400 720 324 173
605 720 445 632 310 } 3,560 | 1,040 438 §10 500 194
605 670 445 587 310 | 2,240 | 1,280 475 1 1,140 460 173
650 720 560 587 310 | 2,240 | 1,470 660 | 1,140 500 173

578 650 623 340 | 1,870 | 9,330 | 1,050 | 1,410 590 80
536 650 578 310 | 1,710 (28,200 780 | 1,140 500 173
578 884 578 280 | 1,490 | 7,160 438 | 1,050 816 313
623 | 1,280 536 230 | 1,220 | 4,540 475 | 1,050 816 313
623 | 1,470 536 280 | 1,220 | 4,400 438 975 696 313
660 | 1,680 488 250 | 1,140 | 3,000 368 975 318 313
614 | 1,430 488 250 | 1,060 | 2,160 308 900 264 313
488 | 1,240 488 250 908 | 1,690 252 840 348 313
452 | 1,070 488 250 908 | 1,470 252 620 387 341
528 898 1. .... 250 8143 | 1,340 225 415 296 341
614 898 (....... 250 |....... 1,170 }....... 122 212 |.......
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Monthly discharge of Colorado River at Austin, Tex., for the year ending Sept. 30, 1916.

Discharge in second-feet.
Fm-off

Month. (totalin

Maximum. | Minimum, | Mean. | 2¢™-feet).
100 1,420 87,300
196 617 36, 700
452 1,160 71,300
445 767 47,200
488 660 38, 000
250 350 21, 500
843 3,510 - 209, 000
830 3,990 245,000
225 571 34, 000
202|701 43,100
212 416 25, 600
80 264 15,700
80 1,200 874,000

Days of deficiency in discharge of Colorado River at Austin, Tex., for the years ending
Sept. 30, 1902-1910 and 1915-16.

Discharge Days of deficient discharge.
n 1901-2
second-feet. 1902-3 | 10034 | 1904-5 | 1905-6 | 1906-7 | 1907-8 | 1908-9 (1909-10|1914-15/1915-16
100 36 26 3
200 55 44 20
300 135 102 68 )
. 400 185 165 72 97
500 198 83 | 145
600 207 241 95 | 177
700 221 112 | 222
800 224 120 | 23¢
900 51 135 | 257
1,000 234 142 | 272
1,200 241 205 | 28¢
1,400 247 240 | 30C
1, 600 255 255 | 31C
1,800 263 262 | 31&
2,000 267 262 | 318
3,000 291 33¢
4,000 301 307 | 34¢
5,000 314 314 | 353
6,000 320 324 | 35¢
7,000 323 338 | 358
8,000 325 347 | 359
9,000 330 348 | 360
10, 000 335 349 | 362
20, 000 350 355 | 365
30,000 359 367 | 366
40, 000 362 362 [.......
50,000 362 362 |.......
60,000 364 363 |......-
75,000 365 364 |.......
100,000 |.eoeees|oaeneaoeeoiioi ]t 365 |.ee-n.-

EVAPORATION NEAR AUSTIN, TEX.

LocaTioN.—At reservoir on Hill’s ranch, about 1,000 feet from ranch house, 5 miles
south of Austin, Travis County. Elevation 475 feet above sea level.

REcorDs AVATLABLE.—April to September, 1916.

EqureMENT.—Two evaporation pans, one floating on surface of reservoir and the other
on land about 30 feet from reservoir; auxiliary equipment consists of hook gages,
rain gage, anemometer, maximum and minimum thermqmeters, and psychrome-
ter.
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Evaporation near Austin, Tex., for the period April to September, 1916.

Temperature.
Mean
Ajr. ‘Water. i
. relative
Month. humid-
Mean Mean Floating | Land ity.
maxi- mini- Mean. pan pan
mum. mum. (mean). | (mean).
°F., °F. °F. °F. °F. | Percent.
78.7 54.5 66.6 65.9 59.2 80.5
@85.4 63.7 b74.6 73.9 69.9 81.0
0.7 7.7 83.2 80.0 77.1 73.7
9.8 71.8 83.3 82.0 77.8 77.2
93.4 70.4 81.9 80.4 76.3 78.7
90.3 64.1 77.2 75.9 70.9 77.6
‘Wind. Evaporation.
Month. - | Rainfall.
A,‘;g{:? Prjezm]- Floating [ Land
. 1ng an pan.
per hour. | direction. pan. .
. Inches. | Inches. | Inmshes,
3.7 | South... 3.54 €4, 76 c6.88
2.5 |...do..... 8.05 a6.13 c8.
1.1 ]...do..... .71 7.74 8.53
1.2 |...do..... 2.97 6.50 7.76
1.0 |...do..... 1.29 5.59 7.46
1.2 |...do..... 2.94 5.00 6.84
e Mean for 27 days. b Mean for 29 days. ¢ Total for 29 days. a Total for 28 days.

COLORADO RIVER AT COLUMBUS, TEX.

LocaTioN.—At county highway bridge half a bleck frem county jail, 400 feet below
Galveston, Harrisburg & San Antonio Railway bridge in eastern edg= of Columbus,
Colorade County.

DRAINAGE AREA.—37,000 square miles (revised).

RECORDS AVAILABLE.—August 2, 1902, to December 31, 1911; May 22, 1916, to Sep-
tember 30, 1916. Records of stage have been obtained by the United States
Weather Bureau since January 1, 1903.

GaGE.—Mott tape-and-weight gage, property of the United States Weather Bureau,
installed December 17, 1907, on downstream handrail of bridge; read by W. E.
Bridge. From August 2, 1902, to December 16, 1907, gage heights were obtained
by measuring with a tagged chain and lead weight from point en top of bridge
pier to water surface.

DISCHARGE MEASUREMENTS.—Made from upstream side of bridge, or t'y wading.

CHANNEL AND cONTEOL.—Channel straight abeve and below statior for 400 feet.
Right bank composed-of firm earth; high and not subject to overflow; left bank of
medium height; overflow likely. Bed of stream clean and sandy; shifts during
high stages. A sand and gravel section about 350 feet below gage serves as low-
water control, but the stage-discharge relation during medium and high stages
may be centrolled by a bend in river below bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 24.7 feet from 9.50
a. m. to0 2.30 p. m. May 23 (discharge, 36,800 second-feet); minimum stage, 6.38
feet at 7 a. m. and 6 p. m. September 25 (discharge, 278 second-feat).

1902-1911; 1916: Maximum stage recorded, 35.8 feet April 27, 1908 (discharge,
43,100 second-feet); minimum stage, 4.2 feet September 9 and 10, 1910 (discharge,
10 second-feet).
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Ick. —None reported during year. ’ o .
L Drversions.—Considerable water is diverted for irrigation in the drainage bad ‘above
Austin, but befween Austin and Columbus little water is pumped or divorted by o
gravity. The station is above the irrigated rice belt, which compriser several 2o
thousand acres.  Filingshave been made with the Board of Water Enginee~forthe :
State of Texas for continuous use of water for Smithville, Bastrop, and Lo Grange
waterworks, all above station.
ResuzaTion.—Flow at Columbus-during ordmary stages controlled by storage at Lakze .
Austin, .
Accumacy.—Stage-discharge relation not permanent. Rating curve well doﬁned
below 45,000 second-feet. Gage read to hundredths twice a day. Mean of two
readings may not be a true index of daily discharge because of regulaticn above
station, Daily discharge ascertained by applying mean daily gage heighis to-
. mhngtsbleemptiotpmodsdunngwhchmge-@chatgemwmmaﬁecmd
_ . by chifting control. Results good.
. CoorERaTioN.—Morning gage readings furnished by United States Weather Buareau.

chhargemeaﬁmmt:of&‘olomdolfwerat Columbus; Tex. dxmngmwa*my
A Sept. 30, 1916.

. Date Mogeby— | G8e | DI | Date.
» =
a3 B | 5 e
B 2.7 | 30600 Iy 1o
® | 2025 | 35,700
% 1205 | 16,208 ug€ o
Mk le.08 | 11,000 || Bept. &
2 n| 70 do.
Jame 17 |.. 719 88

Daily dudwge i msd-feet, of Colorado River at Columbuc Tez., for thcgmr mdmg

Sept. 30, 1916.
Day. | May. | June. | July. | Aug. | Sept Day. | May. { Jupe. | July. | Aug. ‘ Sept.
565 | 1,230 35 52 565
50| oe2 3‘% l,g 51n| - 508
8361 785 535 75| - 878] s6| [ 4
. 0| 710 503 84| 515 g
50| 650 475 5] 8B| s
850 665 440 770 | S| 560 32
- 01 950 420 18,200 w932{-1,060] W' {.c 319
| 75 405 133400] 85| 1,550] ®m|. 308
510| 645 383 160 si2] Zae] T30
545} 580 35 7,300 L0101 1,500] 7 278
emi sl o6 355 4,8%| 932{ Lesof{ 78| 208
8301 60| 610 373 13,80 es5) 3| 6" o2
s1a]l 7] &8 615 J3gom] 650 L sn| 33 - ’
785 1,9%0) 6| . Bs 1 2m0l sl X <g - :
....... Lol s o] sm 685 2250 e0| L5 At 283
2 2200 {........ (1,20 el
follows; May 22 to June 5, June 25 to Ang. 1 mdsmﬂafmnthg
amo, :m" ff:g 3%0 Bept. 5, and Bept. 13-30, by mdirsct method for shifiing coutrol,

78391° —waP 488—17—3 L. C .




Discharse in second-feet.
Month, (total in
Maximum.| Minimum. | Mean, | 8Cro-feet).

9,960 | . 186,000

5382

.......... 374, 000

NORTH CONCHO RIVER AT SAN ANGELO, TEX,

LocarioN.—At the county concrete viaduct in San Angelo, Tom Green County, a mile
above confluence of North Concho and South Concho rivers.

DRAINAGE AREA.—T7,530 square miles.-

Recorps avamasrLe.—October 27, 1915, to September 30, 19186.

Gaae.—Vertical staff attached to web of th:u'd pier of viaduct from left 1 *nk; read by
H. M. Garden and L. E. Gage.

DISCHARGE MEASUREMENTS.—Made by wad.mg 400 feet below viaduct.

CEANNEL AND coNTROL.—Bed composed of solid rock which is to som° extent cov-
ered in high-water channel with grass and moss; permanent. Chsnnel straight
for 800 feet above and 400 feet below gage. Banks are sloping, clean, composed
of rock and clay, and not subject to overflow except during high fl~ods. About
20 feet below and at downstream gide of viaduct is a con-rete dam 4}
feet high, which, before the viaduct was -constructed, served as pt of a low-
water crossing; this dam forms an artificial control and insures a perzient stage-
discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.9 feet at 5.25
p- m. April 14 (diseharge, 465 second-feet; result obtained from extension of rating
curve and possibly subject to some error); no ﬂow June 5-14 and Jvne 22 to Sep-
tember 30.

Ice.—None reported during year.

Drverstons.—According to First Report of the Board of Water Engineers for the
State of Texas some water is diverted; amount diverted above stgticm not known.

Reeuration.—Flow not regulated by watet-power plants or seservoim.:

Accuracy.—Stage-discharge relation permenent. Rating qurve well fofined below .
but possibly subject to error above 200:second+esf. Gage read i~ hundredths
daily; oftener during high water. Dw&clmcmed by ampiymg mean
daily gage height to rating table. Beultg@ad

Discharge speasutements of . mw«mmm,ma pwiod&cpt :
16, 1915, to Sept. 30, 1916.

Daie. Made by— vt | chase, || Date. Msde by— gt | .
1915. . ( Feet, | Seccp. || 1018, : Feet.. | Sec.ft.. .
| ord | 55 0.8 " 121

o100 © 80

| es 135

. .5

. ‘0

.0

_ 0
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Mm of North-Concho River at Sen Angelo,- Tex.,: for the year ~ending
1 Sept. 80,.1916.
»
) ’ goin. Rwisan
Month, . - - (Botelin
Maximom, | Minimum. | Mean. ). ¢
6.4 8.4 6.40 &
6.4 6.4 6.40 381
9.2 6.4~ 684} - 408
84 7.96 489
18 % n. Bi 755
14 87| 133 812 .,
455 134 ¥I} . 330 :
19 18] 11 e .
19 9 0], 108] 8%
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CONCHO RIVER NEAR SAN ANGELO, TEX.

LocaTion.—Half a mile below confluence of North Concho and South Concho rivers,
1% miles southeast of San Angelo, Tom Green County.

DrAINAGE AREA.—10,800 square miles.

REecorps avamasre.—September 17, 1915, to September 30, 1916.

Gage.—Vertical staff in several sections attached to trees on left bank about 1,500
feet below an old ford; read by Mrs. B. H. Cummins.

DiscBARGE MrASUREMENTS.—Made by wading or from cable 80 fee* below gage.

CHANNEL AND coNTROL.—Bed composed of solid rock and gravel. Channel siraight
for 1,000 feet above and below station. Right bank high, rocky, wooded, and not
subject to overflow; left bank of medium height, composed of clay and gravel,
covered with scattering trees, and subject to overflow at higl stages. Rapids
about 100 feet below the gage serve as control for medium and low stages; do not
shift; position of control for high stages not known.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 13.5 feet during the
night of September 24, 1915 (discharge not determined); minimum stage, 0.50
foot at 11 a. m. June 24, 1916 (discharge, 2.3 second-feet).

Ice.—None reported during year.

Diversions.—Considerable water is diverted above station, and pumping plants are-
immediately below. First Report of the Board of Water Engin-ers for the State
of Texas shows a total of 25,000 acre-feet per annum is taken from the stream.
About a mile above mouth of South Concho River a storage dam has been con-
structed by the San Angelo Light & Power Co. for waterworks, bt as the capacity
of the reservoir is small and the height of the dam constant, a large part of the
natural flow of the stream that enters the reservoir will join the water of the
North Concho at confluence of the two streams. . .

ReeuraTion.—Storage at the dam of the San Angelo Light & Poivar Co. has slight
effect on flow at station; no regulation by storage on North Con~ho River.

Accuracy.—Stage-discharge relation practically permanent. Rsting curve well.
defined below 250 second-feet. Gage read to hundredths once daily. One read-
ing daily may not be a true index of the mean daily discharge because of regula-
tion and rapid fluctuation during floods. Daily discharge ascertained by apply-
ing daily gage heights to rating table. Results are good during medium stages,
fair during extreme low stages, and poor during high stages; determinations of
discharge above 400 second-feet may be considerably in error:-

Ihsoharge measurements of Concho River near San Angelo, Tex., for the period Sept. 17,
1915, to Sept. 30, 1916, _

Date. Made by— Dot | chage, || Date. Madeby—  [,o0¢e | Dl
1915. : Feet. | Sec.ft. 1016,

Sept. i7 | Hank and Thaxton.....| 2.00 |~ 166 | Mar. 28
27| R.J. Hank.....ooo.... 1.76 107 || Apr. 27
Dec. 16 |..... L [, P 1.69 84 || June 20
Au%. 29
1916, Sept. 4
Fob. 11 |..o..G0ueemeeeuiannennns Les| 80 »
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- GONCHO RIVER NEAR PAINT-ROCK, TEX.

LocaTion.—At the Concho, San Saba & Llano Valley Railroad bridee a quarter of a
. mile below mouth of Kickapoo Creek, 2 miles northwest of Paint, Rock, Concho
County.

DRAINAGE AREA.—11,800 square miles.

"~ REcomps AvAILABLE.—September 20, 1915, to September 30, 1916.

Gace.—Vertical staff attached to downstream end of middle railad bridge pler,
read by J. C. Godwin.

.. DiscHARGE MEASUREMENTS.-—Made by wading or from downstrean~ side of bridge.

CHANNEL AND coNTROL.~Bed composed of solid rock, smooth, clean, free from vege-
tation, and permanent. - Channel straight for 500 feet above and below gage.
Right bank 30 feet high, solid rock, clean, and not subject to e*verflow; left bank
of medium height, sloping, wooded, and subject to overflow drving high water.
Permanent control during low and medium stages at a.shoal in mhd rock 400 feet
below gage.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 8.€ feet 11.30 a. m.
September 24, 1915 (discharge not computed); no flow July 4 to September 1,
1916.

Ice.—None reported during year.

DiversioNs.—Station is above a large part of theirrigable area in the vicinity of Paint
Rock, but considerable water is diverted from the stream in that part of the basin
above San Angelo; quantity of water diverted between San Angelo and this
station not known but pu'ohablyqsmall.

' ReauraTiON.—None apparent. There is.one.dam, known to be abandoned, in the
stretch of river between San Angelo and thestation, mdsw adglitional dams
exist, but none of them appreciably affect:the flow.

Accuracy.—Stage-discharge relation  practically-- Pmt &W well
defined- below .250 second-feet;: determinations above 2060 secwd-deet possibly
subject to error. Gage read to hundredths oncé daily; oftener dwring high water.

Daily discharge ascertained by applying mean dsily gage heigh wtoshting table.
Results good. .

'

Discharge measurements of Concho River near Paint Rock, Tez., for the period Sept. 20,
1915, to Sept. 30, 1916.

Date. | - Madeby— ke | oo,
1915, Fed, |- Sec.fi.
8ept. 20 | Hank and Thaxton....| 1.85 23
Oct. 25 | R.J. Hank............ Lm0 Moz,

(D60 12 o ar8aeaneivirriin o oam
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to Sept. 30, 1916.
‘Discharge n segemddeet. | o o
Month. - —1- (iotalin
= . | Maximum, lﬁntmnm. Mean. aore-feet).
. % 264 7,040
B
96 118
. 3 |- 83
. 20 96,
S 3,
PN :‘;
B
4
’ia
.0
L0
.0
: SAN SABA RIVER AT MENARD, TEX.
LocaTion.—At sieel highway bridge in Menard, Menard Oauaty. ahoui 80 rmles

sbove mouth of stream.
Dramace ArEA.—1,140 square miles.
REecorns AVML&W%I‘ 14, 1915, to Saptemher 30, 1016,

SErn
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Gaae.—Chain gage attached to floor on downstream side of highway 1 vidge; read by
Henry Patton.

DiscEARGE MEASUREMENTS.—Made by wading or from downstream side of bridge.

CBANNEL AND coNTROL.—Channel siraight 800 feet above and 100 fee* below station;
water flows through a series of shoals and ponds; channel above gage somewhat
obstructed by reeds and grass, but below tha gage it is clean and the flow is unob-
structed. Right bank composed of gravel axid clay, wooded; sloping, high, and
not subject to overflow; left bank similar in material, wooded, Icw, and subject
to overflow during high stages. A sand and gravel ford just belcw gage forms a
practically permanent control during low and medium stages, bt shifts at ex-
tremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3 feet at 9 a. m.
April 1 (discharge, 195 second-feet; result obtained by extension of rating curve
and possibly subject to considerable error); minimum stage reccrded, 1.76 feet
at 6 p. m. August 16 and 4.20 p. m. August 17 (discharge, 6.8 sccond-feet), ob-

tained by extension of rating curve; determinations possibly sut ‘ect to consid-

erable error.
1915-16: Maximum stage recorded, 13.6 feet at 2.30 a. m. Sept~mber 16, 1915

+  (discharge not determined); minimum stage August 16 s.nd 17, 1916 (see preced-
ing paragraph).

Ice.—None reported during year.

Diversrons.—Considerable land is irrigated with water diverted or pumped above
station. Noyes canal, on right side of river, carries water that is ¢verted s short
distance above gage. Several pumping plants are above and below gage. The
First Report of the Board of Water Engineers for the State of Texas shows that
approximately 2,400 acres are declared irrigated above the station by 4,800 acre-
feet of water per annum.

ReauraTion.—Flow unregulated by storage or water-power pla.nts

Accuracy.—Stage-discharge relation practically permanent during low and medium
stages, but changes during high water. Rating curve well defin~d between 10
and 100 second-feet. Determinations of discharge above 100 second-feet may be
subject to considerable error. Gage read to hundredths twice dail; oftener dur-
ing high water. Daily discharge ascertained by applying mesn daily gage
heights to rating table. Results excelleni except for extreme si-ees, for which
they may be considerably in error. .

Discharge measurements of San Sobi River at Menarg, Tex., fer the pmod Sept, 13, 1915,

to Sept: 30, 1916,

Date. Made by— vonts | chacss, | Date. |- Magemy— I~ cmmm.
10185, Feet. | Sec-ft. eet. | Secft.
Sept. 14 | R. C. Thaxton......... 210 | 38, 1 2.17 8?5
Oct. 24 | R.C. Pierce........._.. 2.37 3 223 88.1
Dec. 7 |-.... s 1 YO, 2.25 50.4 2.05. 10.4
o 2,14 36.6

2.15 36.5

Discharge measurements of Noyes éanale at Menard, Tez., dur-mg the yerr ending Szpt

30, 1916.
Date. Modoby— . |palfi| gharge. | Date. | Madeby— ;.?&.&‘*@
Feb. 17| R.C. Thaxton.........|[........ g.z’? June 16 | R.J. Hank...........:1. .. ... ]g.(}
Apr. 25 | Hankand Gray........|........ 10.8 . .

© Bee deseription of San Baba River at Menard, Tex.




COLORADO RIVEER BASIN.

Daily discharge, in

¥
W,-
i
|
&
i

R

seeond-

River i
to Sept. 30, 1916.

¥

4 1915,

m EEEEH wmmmw.mummw,wmmmm EELEEREEEELE:
“.m anuwwwmwnww Razer Cieas aggan nmm g
5 xwmmuwmmaﬂn”wmuuw 22029 REIAT B4IIKI
) m_”nnaamuaunun snz9s ssndR Ressa amsen
I SYTRE BEEER RRESS OGAaT T9983 ASREAR
m\ mnaaw“nmuaw SESRR BRBRR IIIST RIS |
,mx SEBe 99330 39999 ITRRR RIEAS awmmzm
g | wusun e BRANS ABARS muwaw 8933 | |
m snw‘nnusw 83383 23IF BRSS muummm
: mﬂ unmun zaamm mmuum‘nmmmm mmunw BEEEES
mW mmamnymwmww &xmwwwywwwm aRARR ARaEE |
e uwmww mmwmw wmmmmwﬁmmmm RRERS sssssn
m: M , | igR% sREEG HERRR |
H R :

.| i T

B didn dnsan

NoTE.—Mean gige-height Sept. 15, 6.35 feet; Sept. 16, 10.61 fest; Sept. 17, 6.55 feet; diseharge not deter-

mined. .

Monihly discharge of San Saba River ai Menard, Tex., for the year ending Sept. 80, 1916.

Run-off

a(cre-ieet).

mmmmmmmmwmmm

PR Db D e
A

Discharge in secomd-feet. )

Mean.

CDRS MBI AR

munmu«asma;m

a9

W

_mmnmmmmaoefu

7.1

Maximum. | Minimure.

113

Month.

The year..........




149 SURFACE WATER SUPPLY, 1916, PART VIIL
. -SAN-SABA RIVER NEAR SAN'SABA, TEX.

Locatron.—Two hundred feet above Beveridge highway bridge, a mwile below mouth
of China Creek, 2 miles northwest of San Saba, San Saba Count ™, 3m11esbelow )
mouth of Richland Creek, 4 miles above mouth of Simpson Cree‘r

DRAINAGE AREA.—3,000 square miles.

RECORDS AVATLABLE.—December 30, 1904, to December 31,-1906; Sertember 11, 1915,
to September 30, 1816. Miscellaneous discharge' measurements previous to 1904.

Gace.—Vertical and inclined staff on right bank; read by J. M. Walker. From Decem-
ber 30, 1904, to December 31, 1806, gage heights were obtained.b;” measuring with
a tape from a reference point on the bridge to the water surface. Relation be-
tween datum used 1904-1906 and that of present gage is not knovn.

DiscEARGE MEAsUREMENTS.—Made by wading or from downstream side of bridge.

CHANNEL AND coNTROL.—Channel straight above and below station for 100 feet. Bed
composed of rock and gravel; shifts only during high floods. Lef* bank composed
of gravel and clay, wooded, high, and not sub]ect to overflow; right bank consists
of clay and gravel, wooded, sloping, medium in height, and subject to overflow
during high water. A shoal ata ford 75 feet below gage serves as control during
medium and low stages; control is free from vegetation and does not shift during
low and medigm stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.7 feet during
night of May 1 (discharge not determined); minimum stage, 1.10 feet at times
during afternoon of July 5, 12, 13, and 15 (discharge, 20 second-feet).

1904-1906; 1915-16: Maximum stage recorded, 31.7 feet Augvst 7, 1906 (dis-
charge not determined); minimum flow, December 20, 1904, when discharge
measurement showed 15 second-feet (gage not read).

Ice.—None reported during year.

Diversions.—Considerable water is diverted or pumped from the s‘ream and tribu-
taries above station. There are also diversions below the stat'~u, but nene in
the vicinity of the station. The First Report of the Board of Water Engincers
for the State of Texas shows that 4,360 acres of land were declar~d ixigated, and
that approximately 8,700 acre-feet of water is used each year above station. Flood
water from Brady Creek at Brady is stored for municipal uses; capacity of reser- .
voir not known but probably small.

ReovunatioN.—Flow not regulated by dams or reservoirs. -

Accuracy.—Stage-discharge refation permanent during low and medium stages.
Rating curve well defined between 20 and 300 second-feet; dete~minations above
300 second-feet- possibly subject to considerable error. Gage read to hun-
dredths twice daily; oftener during high water. Daily discharpe ascertained by
applying mean daily gage heights to rating table. Results excellent, -except
during- periods of high water.

Discharge measurements of San Saba River near San Saba, Tex. s for the period Sept. 11,
1915, to Sept. 30, 1916.
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44 SURFACE WATER SUPPLY, 1916, PART VIIL

NORTH LLANO BIVER NEAR JUNCTION, TEX,

Loca'rmN —About 500 feét above remains of old Wilson dam, 1 mile below mouth
of Bear Creek, 24 miles above North Liano highway bridge, 3 mles northwest
of Junction, Kimble Oounty, 4 ailes above confluence of Ferth Llano and South
Liano rivers.

DRAINAGE AREA.—803 square miles.

REcoRDS AVAILABLE.—September 14, 1915, to September 30, 1916.

Gaee.—Overhanging chain gage on left bank; read by J. R. Pettitt.

Discuarce MEASUREMENTs.—Made by wading or from highway bridge 2} mnes
below station.

CHANKEL AND coNTROL.—Bed composed of solid rock; clean and permarent. Chmpel
straight above and below for 400 feet, with a series of pools and rapids. Left
bank high, clean, and not subject to overflow; right bank low, wocded, and- sub-
ject to overflow during high stages. One channel &t all stages; cv rent sluggish
at gage during low and medium stages. A solid rock ledge of approximately °
2 feet vertical fall at site of old dam serves as a permanent control for medium
and low stages; control clean and free from vegetation.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.75 feet at 6.45
a..m. October 1 (discharge, 117 second-feet); minimum stage, (.91 foot, at 8
a. m. September 16 (discharge, 1.2 second-feet).

1915-16: Maximum stage recorded, 18.0 feet during night of September 15,
1915 (discharge not determined); minfmum stage, September 16, 1916 (see pre-
ceding paragraph).

Ice.—None reported during year.

DiversioNns.—Data do not show that large areas are irrigated in d-einage above
station; some land is irrigated below station with water taken frora North Llano
River.

Reaeuration.—No indication that flow at station is regulated.

Accuracy.—Stage-discharge relation practically permanent during lov: and medium
stages. Rating curve well defined below 100 second-feet. Detorminations of
discharge above 100 second-feet possibly subject to error., Gage read to hun-
dredths once daily; oftener during high water. Daily discharge ascertained by
applying mean daily'gage heights to rating table. Results excellent for medium
stages and fair for extremely low stages, and poasxbly subject to con-tderable error
at high stages. -

Discharge measurements of North Llano River near Junction, ﬁz,ﬁr the peﬁod Sept. 14,
1915, to Sept. 30,-1916.

. D
Date. Made by— wg(’."%"t. ch]gf;e_ Date. Made by— h‘j,;%’t_ chaﬁ;e
1916. . Feet, | Secft. | 19016, Feet, | Secft.

Sept. 14 | Grayand Thaxion..... 1.25 15.6 {f Apr. 25 1.38 .9
Oct. 25 | R. C. Pierce............ 1.54 49.1 |i June 15 117 .8
Dec. 10 | Pierce and Thaxion....| "1.50 38.9 || Sept. 16 .91 15
! i T8 1.04] 14
1916, S ~ 22 .68 1.3
Feb. 18 | R. C. Thaxton......... 1.45 30.6
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LLARDO BIVER NEAR JURQTION, TEX.

LocaTioN.—One hundred feét north-of Kerrvitte-Jufictioh road, a quarter of a mile
northeast of Oliver's raneh house, 3 miles below-confluemee-of Nort™-and-South
Llann—rivem,‘% smiles east of Junetion, Kimble County,'4 miles above John-
son’s Fork- Creek entering giver ffom-the south.

DRAINAGE .AREA.—1,700 square miled.» - '

REecorDps avamaABLE.—September 13, 1915, to September 30, 1916. -

GaaE.~—Vertical staff, reading from 0 to 7.5 feet, attached to tree on rigl t bank, and
inclined staff, reading from 7.6 to 19.5 feet, a few feet upstream from vertical staff;
read by Sadie Oliver.

DiscEARGE MEASUREMENTS.—Made by wading at Mason road .crossing a quarter of
a mile above gage, or from cable 400 feét above station.

CHANNEL AND coNTROL.—Bed composed of solid rock, clean, and permanent. Chan-
nel straight for 700 feet above and 350 feet below the gage. Left bank of medium
height, slightly wooded, and subject to overflow during high water; right bank is
clean, high, and not subject to overflow. One channel at all stages except during
extreme floods, when a small part of the flow may follow a slough-th~t leaves the
river a short distance ahove the gage, passes to the south of Oliver’s ranch house,
and enters the main stream below the gage. Such’conditions do not occur, how-
ever, at intervals more frequent than 10 to 15 years and will not greatly affect
results. Rock ledge about 75 feet below gage, forming a fall of approximately
3 feet, serves as permanent control-for low and medium stages. -

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.¢ feet during
night of May21 (discharge not determined); minimum stage, 1.50 fest at 2 p. m.
July 1, and 6 p. m. September 25 (discharge, 48 secand-feet).

1915-16: Maximum stage recorded, 26.3 feet at 3 a. m. September 16, 1915 (dis-
charge not determined); minimum stage July 1 and September 25, 1916 (see pre-
ceding paragraph).

Ice.~None reported during year.

Diversions.—The First Report of the Board of Water Engineers for the State of
Texas shows that 4,281 acres of land have been declared irrigated re~uiring 8, 562"
acre-feet of water annually from Llano. River above the station on the assump-
tion that the duty of water is 2 acre-feet per acre. Available datr show that a
large part of this land is in the vicinity of Junction, near the conﬂuenc@a of North
and South Llano rivers. - A filing-of 500 second-feet for consimious vse in connec-
tion ‘with hydraulic pewer ﬁorﬁ&iuncnon Gin and Waterworks is also listed in
the same-report. -

REeuLATION.~~No spparent regmlxtxon of the flow at this point.. . )

Acturacy.+Stage-discharge relation practically permanent. Rafing curve.well
defined between 40 and 300°second-feet. Gage read to hundredth~ once daily;-
during high:'water oftener. Determinations of discharge above 407 second-feet--
may be subject to error. Daily discharge ascertained by applying mean daily-
gage heights to rating table. Results excellent for medium and lo~ stages. -

Discharge measurements of Llano River near Junction, Tezx., for the period Sept. 13, 19185,
to Sept. 30, 1916.

G Dis- Dis-
Date. Made by—. rocss. | chamge. || Date- Made by— hott. | charge.
1915. eet. | See. s-gt
Sept. 13 | Gray and Thaxton.....
Oct. . Plerce............ 1.62 90.8
Dec. 20 [..... L DA, g’i' g
62.3




COLOBADO nm W

Daily discharg. in md-fmg of Liano River near. Junction, Tav.,for the pmol&r‘ *18,

1915, to Sspt 30, 1916

e

v PR umq;m-sm, -Aug. Sepl.,-
Y T 14 Y iy
. 0] 181 4] W)
& Ul S0l dnE 81 BRI @
x.o!&m vmz a8y 0% g
5‘51&%:918111645011'!5 Y 8-
~usa| w3l upelt e[ -] 7 w0
35%F: 18041 M]si-68 P 3 - M-
wal is0f ual e . 80
aeeorel u3l el el e
u2{. 60| e/ . e 6} &
ng| a62)..07): 8} e8| 60
el we] s2f ‘] e8| e
oo o) s2fc 4 e es
10y w7l 2. 6} | o8
ms'!sr‘ 2l el w8
M . -4 ' . P
caot|, ) sl es]| oo 68
{7k «ooti:sedl s8¥: s0{.° &8
. 971wl 7). .68 0} 6t
Clerlt 100 ‘7| 681 e8{’ e
(1 98b 1] .68pr 82 68 60 -
156} ot o3 p: ips0h 684 ¢ 837 e8] 57
; . .8 1 s 80 WL 8 64
- 07 Te0 T ] o4
188 - 74 A 60fl 8l TBis 64
| (82| 0| (sf 68) 7| 48
M8l sl - ~sa| mok sl e8] i e
1o 181 ‘133[° o[ 05 wu] 82| ;6] 83| ‘66| B 68
180°7: 3484 ¢ 138y 1120-j 106+, A0L) 821 180} "53|, . 6O¢ - U5 « 48
180 M8] 128f 120 18] 01| s2] 60| B[ ) 60
1] 148) 18| 153{...... 101 27 152 53% sbio7s:¢ 60
190 [....... 128 18 (.l 101 |....... [ 0. mel B

“

Nm—nwm 15, 6,05 feet; Sept. 16, 19.10 feet; Sopt. 17, 4.50 feet; Sept. 22,.5.50 foet;

k Hgnthlydiqdm-aa of LianeRiver, near Junction; -Tex., for the year ending§ept. 30, 1916, .-

. Dischargein second-foot.  ; .
Mosith,  E— {0
Maxinumm, JMirtew b Meoapst | 2% @e6)

234 . Bk b-- 208c ¢ 12,400

180>, 148 163 Y700

160 138401 14y : g,m

152 nsj 13 , 560

44 105] 18 g,m

\ 08 S I3 R X O 3

152 s2| 100 6, 490

1,3% 0| B2 14,300

1984~ Bt - siel-- 5090

120} 46 9.8 4,290

! 82}, wl . 27T 4,380

™y “ 62.6 , T

1,890 | %] 13 - 89,900

Am

G

‘




48 - SUBFACE WATER SUPPLY, 1916, PART VIIL

GUADALUPE RIVER BASIN.

GUADALUPE RIVER AT NEW BRAUNFELS, TEX.

LocatioN.—Just below highway bridge on San Antonio-Austin pcst road 700 feet
below International & Great Northern Railway bridge, 1 mile below mouth of
Comal River, 1 mile northeast of center of New Braunifels, Coma' County.

DRAINAGE AREA.—1,760 square miles.

REcorps avamasre.—March 13, 1898, to December 30, 1899; Januv~ry 27, 1915, to
September 30, 1916.

Gace.—Vertical staff; three sections attached to trees on left banl- 200 feet below
highway bridge and ene section on east side of left pier of highvay bridge; read
by J. F. Willman. Gage used from March 13, 1898, to December 30, 1899, was an
inclined staff gage near the present highway bridge; relation between datum of
inclined gage and that of present gage not known.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND cONTROL.—Bed composed of solid rock with pockets of coarse gravel.
Banks gravel, clay, and rock, elightly wooded, high, and not subiect to overflow.
Rock and gravel shoal just below gage serves as control; subject to slight changes.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20 .8 feet at 7 p. m.
May 22 (discharge, determined from extension of rating curve, 28,500 second-feet);
minimum stage, 1.68 feet Septomber 23 and 24 (discharge, 370 second-feet).

1898-99 and 1915-16: Maximum stage recorded, 27.2 feet at 9.79 p. m. Septem-
ber 17, 1915, determined by leveling from flood marks (discharge not determined);
minimum stage recorded, 1.70 feet September 27 to October 20, 1899 (discharge
not determined, but according to discharge measurement of March 16, 1899, the
flow was less than 358 second-feet).

Ice.—None reported during year.

Drversions.—Some water diverted for irrigation above station. in Kau and Comal
counties, and, for water power, waterworks, and other mmiiciﬁﬂi m, in Kerr,

* Kendall, and Comal counties; amount not known.

ReguraTioN.—Flow at this point slightly regulated by operation of power plants. _

Accuracy.—Stage-discharge relation subject to slight changes. Rerding curve well”
defined below 7,000 second-feet. Gage read to tenths once da‘ly October 1 to
November 9 and to hundredths twice daily thereafter. Mean daily gage height
obtained from two readings may not be a true index of mean dsily flow because
of fluctuation caused by operations of power plants. Daily discl ~1ge ascertained
by applying mean daily gage heights to rating table, exeept fo~ perieds during
which stage-discharge relation was affected by shifting control. Results good.

Discharge measurements of Wwfy gcg;g gg .ng?ﬂbmunfels Tex., during the year

~
o G Disg-
Date. Mby—— hm charge. Date. m”_"“ . h-igt. charge.
et, | Sec.t. i Feet. | Seeft.
Nov. 10 wé’m Apr, 24 Wﬂ&um - 2 oo
Dec. 20 506 |} June 13 Guyﬁ .. %'g 635
Feb. 24 8 466 | July & % Hanic. . 597
Apr. 16 5,460 || Aug. 28 sndLieb .00 LT 407
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50 SURFACE. WATER SUFPLY, 1916, PART VI™.

. GUADALUPE RIVER NEAS. GQORKZALES, TEX.

Locarion.—Just below Guadalupe highway bridge, 13 miles s~uth of Gonzales,
Gonzales County, 1 mile below power house of Grmnles Water Power Co., 2}
miles below mouth of San Marcos River.

DRAINAGE AREA.—3,620 square miles (fevised).

Recorps AvamasiE.—July 1, 1915, to September 30, 1916. The United States
Weather Bureau has obtamed records from a gage at power house of Gonzales
Water Power Co. since September 1, 1904. .

Gage.—Vertical staff in three sections on right bank just below bridge; read by

* Albert Garcia. Relation between this gage and that of United States Weather
Bureau not known.

D1sCHARGE MEASUREMENTS.—Made from downstream side of lighway bridge or
from cable one-fourth mile below gage.

CHANNEL AND CONTROL.—Bed composed of gravel and sand; cl-an but somewhat
shifting; channel below station is straight for 500 feet, but abo~e is broken by an
island and is straight for not more than 50 feet. Banks mad> up of gravel and
clay; medium height; wooded along water’s edge on the right and for some
distance back on the left; subject to overflow only during extremely high stages.
Position of control not known. .

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 27.25 feet at 7 a. m.
May 25, 1916-(discharge, 22,800 second-feet; result obtained from extension of
rating curve and possibly subject to error); minimum stage, 1.07 feet August

16 and 17 and September 18, 1916 (discharge, 452 second-feet).

Tce.—None reported during year.

DiversioNs.—Some water diverted.for irrigation above this point by gravity or
pumping, but amount is small in comparison with the total rvn-off. As rainfall
is nearly sufficient for general farming, irrigation is intermittent and it is extremely
difficult to estimate the amount of water used.

REeGuLATION.—Flow at this point regulated to a large extent by operation of water-
power plants in the drainage above. Construction work at th~ dam of the Gon-
zales Water Power Co. causes a slight unnatural fluctuation.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve fal.rly
well-defined below 7,000 second-feet. Gage read tohundredths twice daily. Mean
daily gage height based on two readings may not be true index of mean daily
discharge because of fluctuation. caused by power operations Daily discharge
ascertained by applying mean daily gage heightia to rating table and by indirect
method for shifting control. Results are fair escept above 7,000 second-feet
when they may be considerably in error because of peorly defined rating carve.

Discharge measuremenis of Guadalupe River near Gonzales, Tex., during the year mdmg
Sept. 30, 1916.

G Dis- Gage | Dis.

Date. Made by— height. | charge. || D3te: Made by— height. | charge.
May 23
T
.2

264...
26 ds
% e

27 |...
une g do.
e and Hank.
¥ |f Bept. 2 | William

" & Burface velocities obtained and reduced to mean by a coefficient; resulis som whst unosrtain.
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GUADALUPE RIVER MBS TR, TEX.

LocatioN.—At Schleicher Bridge, 300 feet bélow San Antonio & Arensas Pass Rail-

way bridge 2 tuailes southwest of Cuero, Demtt County, 4 mlen below.a dam used
for power ﬂewinpmsnt
DRAINAGE AREA.: «—5 020 square milbe (revised
RECORDS 4 ATkARMEs-Docombir &1@@9 Eﬁgember 31,@3906, A ugust 19, 1915,
to Abguel$, 18, wWhelr stdtiofi vas distontiitied. - o
GacE.—Vertical staff; low-water seéction attsched to piling under ngk“ end of railway
bridge; high-water section bolted to left pier of highway bridge; gage read by
M. D. Albright. Gage used from December 26,1902, to July, 1903, was a vertical-
staff gage at Carl Buchel’s power house, 3 miles north of Cuero. In July, 1903,
the station was moved downstream to the San Antonio & Aranses Pass Railway
bridge, and gage heights were obtained by measuring with & tagged line the
distance from a reference point on the bridge to the water surface. Gage used
from 1904 to 1906 was a chain gage at the railway bridge and was referred to the
datum of the reference point, but the relation between that datum and the datum
of the present gage is not known.
DiscEARGE MEASUREMENTS.—Made from upstream side of highway ridge.
CHANNEL AND CONTROL.—Channel straight for 300 feet above and 1,500 feet below.
Bed composed of rock, gravel, and sand; shifts. Left bank wocded, high, and
not subject to overflow; right bank is of medium height, wooded, and is over-
flowed at extremely high stages. Position of control not known.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19.5 feet 7 a. m.
May 27 (discharge not determined); minimum stage, 3.1 feet at 7 2. m. April 30
(discharge not determiried).
1902-1906: Maximum stage recorded, 43.0 ieet March 1, 1903 (d*«charge, 71,300
second-feet); minimum stage, 5.4 feet June 20, 1906 (discharge, 370 second-feet)
Ice.—None reported during year.
- Diverstons.—Flow at this point not greatly affected by diversions above, as water
is diverted in small amounts only.
RrecursTion.—Flow regulated by opmmon of water-power plants up“tream, chiefly
by a plant about 4 miles above.
Accuracy.—Stage-discharge relation not permanent. Rating curve not developed.
Gage read to humdredths twice daily. Mean daily gage height based on two
* veadings may not be a trus index ¢f mean daily discharge-bécause of fluctuations
caused by operaﬁon of Wﬁp&xta. Da:.ly d:acharga not dem*med

Marge measurements of Gwdaluge Rwer near Cuero, Tms,, ehmag tbc gm cmlmg

pt 30, f.916~
— o T
Pate. | | Madeby— | fage. chgg,. Date. Made by— pors® |
Feet. | Sec.ft. Feet. Sec.-g!.
Oct. 10 | Thaxton and Pierce....| 5.68 985 || Feb. 26 Gmgand Grover....... 4.86 17
Nov. 18 | Gray and Plerce........| 5.08 916 || June 18 | R. €. Thaxten......... 4.92
Jan. 9| R.C.Thaxton......... 4.81 847

#
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GUADALUPE RIVER BELOW CUERO, TEX.

Locamron.—Three-fourths mile upstream from Heard’s bridge on the Are-keville
road, 1 mile south of the Dietze farmhouse, 2 miles below the €linton bridge, 23
miles southeast of Cuero, Dewitt County, 4 miles below.the Sebleichex I ridge, 8
miles below dam used for power development,. o )

DraNAGE AREA.—5;020 square miles. .

REcorps Avamasie.—August 6, 1916, to September 30, 1916, .

Gaan.—~Stevens water-stage recorder om left banlk, .

DimcuareE MEAsURzMENTs—Made from eable 40 feet upstream from gage.

CHANNEL AND conNwrek,—Channeél straight above and below station for 1,0 feet.
Bed composed of gravel and small rock; clean and not mbject to shif*. Left
bank sand and dirt, covered with brush and open timber, 20 feet high. but at
stages above a gage height of 20 foet is overflowed, the water submerging an area
extending one-fonrth mile back from the river; right bank compesed of svid-and
dirt covered with brush and trees on sloping side and culiivated land on top;
high and not subject to overflow. Rock and gravel rapids 250 feet Yeol-w gage
serves 28-a permanent control during low and medium stages. ’ .

- EXTREMES OF DISCHARSE “Maxhitunt stage-recorded dusifig-year, from water-atage
recorder, 282:deelat B2 ma. Angust 19 (dischazge, ),510 necond-foet; detwmined:
from extension of miing curve); minimusa stege, from. watepstage seroxd'os;0.88
foot at.9 8. . Septomben 30 (xpproxiziate discharge, 360.pecond-JaeR);-(etprmi-
nations of both maximuwm and: minimum diwhenge obinined- frem: extewion of
rating curve and possibly slightly in error. Co e S e e

Yox.—~None reported during year. _ TR S

.

Y T S I
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Divensions.—Diversions of amall quantities of water for- irrigation in upper part of
Guadalupe River basin does not greatly influence flow at station. The First
Report of the Board of Water Engineers for the State of Texas shows filings for
730 acre-feet per annum for the:city of Cuero, 3,410 second-fee* for continuous
use for municipal and manufacturing plants, 2,145 acre-feet per annum for New
Braunfels, Seguin, and Gonzales, and 2,900 acre-feet storage per annum in the

i basin above station.

Reaeuration.—Flow regulated by operation of water-power plants vvsteam, chiefly
by a plant about 8 miles above.

Accuracy.—Stage-discharge relation practically permanent. Rat™ng curve well
defined between 500 and 1,100 second-feet. Operation of the wator-stage recorder
satisfactory. Daily discharge ascertained by applying to the rating table mean
daily. gage heights determined by use of planimeter. Results excellent.

.Discharge measurements of Guadalupe River below Cuero, Tex., during the year ending

Sept. 30, 1916.
Date. Made by—. hgi?ﬁ chgrisg-e. Date. Made by— height. chl:risg-e.
Feet. Sec.gg Feet, | Sec.ft.
Aug. 6 | Kesslerand Lieb....... 1.99 Bept. 29 | William Kessler........ 1.39 541
Sept. 7 | Vietor Lieb............ 1.66

Daily discharge, in second-feet, of Guadalupe River below Cuero, Tex., for the year ending
Sept. 30, 1916.

Day. Aug. Bei)t. Day; Aug. | Sept. Day. Aug. | Sept.

Monthly discharge of Guadalupe River below Cuero, Tex., for the year endira Sept. 30, 1916.

Discharge in second-fe3t.
Month. (total in
Maximum. | Minimum. | . Mean. acre-feet).

T T g T 1,200 579 730 37,600
September. ... iiiiiiiieiiiiicinaiictianaan i 475 594 35:300
The Period. ... ..ociimeiiiiniiineniaiiineaeneaafemnnanaes 72,900

mwosmnumw«,m L

Locarion.~—Just below Cape Ginning Co.’s mill, 360 feet m&m the main San
Marcos-Euling highway, 250 feet above the-Mitehell: tuws house, 1. mile southeast
of San Marcos, Hayes County, 1} miles-above mwouth’of Blanco River, 14 miles
‘below dam of SaaneruliﬁesGo ﬁndthohrges]n‘ingsthﬂfummhacon—
stant supply for the stream.

DRrAINAGE AREA.—Indeterminate.

REOCORDS, AVAILABLE.—June 10, 1915, to January 18, 1918 M 181~ Bepmbar 30,
1016, Miscellanecus messurements made from 1894 to 1608,

l



. GUADALUPE-RIVER: BASIN. 55

Gammwmmmderon ekt bank, 300 feet below Cape GinninrCo.’s
.mill; installed March 13, 1916. Gage wed Jine 10, 1915, to January 19, 1974, was
svaﬁcaim.ﬁg:gomhed to the sewer trestle of San Marcos Uﬁkﬁarﬁo 1,000
- g6t below Austin-San Antonio highway bridge, 1} miles above presentsif.. No® -
known relatipn between datum of staff gage and that of water-stage recorter.

DiscBARGE MEASUREMENTS.—Made by wading or from highway orrulmadi":dgee

' inSam Marcos.

CHANNER ANT coNTROL.—Bed composed of gravel and sand; some vegétation in the
flowing water. Channel” straight for 200 feet' aboveandbﬂh#ihﬁsﬂmn.
. Water very clear, deap and with scarcely any sediment except-daring Soods
caused by local rains. Left bank wooded, high, and not subject to-ov-iiow;
right bank wooded, low, and subject to overflow, the water spreading ba~k 100
fe6t to a second bank. Position of control not known, current-meeer meas-
urements indicate that it changes slightly. . . : A

EXTREMES OF DISCHARGE.—1915°16: -Maximum stage, tmm water-ahge reearder
4.05 feet st 2a. m. April 16 (discharge, 365 second-feet), minimum stage recovded,
0.58 foot at 6 p. m. August 1 (discharge, 55 second-feet), determinations of both
maximym and minimum discharge obtained from extension of rating curve and
possibly subject to considerable error.

Toe.—None reported during year.-

Drversions.—A concrete dam just above the San Mmos-Luhng road bridge makea

. & pond for Roger’s resort and serves as a diversion dam for an irrigation plant on
left'bank; diversion intermittent, but when used takes about 95 second-feet from
river. A water wheel is used to pump the water for irrigation and the wat-v that
passes through it is returned to the river above Cape Ginning Co.’s dam. "About
1,000 feet above the station is a dam constructed for the purpose of erenting a
pond from which water is pumped to the south bank lands. Only pumping lanter
diversion, between station and mouth of Blanco River is about 250 feet below
gage. The First Report of the Board of Water Engineers for the State of Texss
shows a filing for this plant for a eapacity of diversion works of 3 second-fe~t and
irrigable area of 100 acres. This report also shows filings in Hayes County, which
are believed to be above the gage, of 789 acres declared hrigated by beneficial
use of 1,578 acre-feet per annum. Beckman dam,. just below mouth of Blanco

- River, is used to 1mpmmd water for irrigation. During ordinary stages in San

- Marcos and Blanco rivers this dam backs water up S8an Marcos River, a d'~tance
" of three-quarters of a mile, but flood stages in Blanco River create bac‘water
at the station. .

REecuLaTION.—~Flow at station entirely regulated by dams above, the greates' effect
being that produced by the. powerdam of the San Mareos Utilities Co., in the upper
part of 8an Marcos, near the springs. This dam backs water over the springs that
form the source of supply of the river during ordmary stages. Water is st-ved at
~this point thronghout the afterncon and evening and released during the morn.
mg Large fluctuations are also caused by operation of water wheel at Caye Gin-
ning Co.’s mill during ginning season.

Aoovracy,—Stage-discharge relation changes slightly; rating curve is fairl~ well
defined from 100 to 240 second-feet. The periocds of backwaiér from Blanco
River are of short duration, and the constant fiow of San Mareos River allos esti-
-mades of the discharge to be made without material reduction in accuracy. Mean
daily gage height determined by averaging 24-hourly readings from rmmder

" charts. Discharge determined by the indirect method for shifting’ muﬁzel.
Results good from March 13 to September 30, but poor prior to that perfod. The
fluctusting atageandgrmgwwth in the channel introdued large errors in results
obtained previous to Mareh 13,

e
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Discharge Wmvf&lﬁ Marcos RWG“M dm*ﬁemm&ny

Sept. 30, 1918, 731 1
. . G Dis- g G Dis-
Date. Made by— Mgt_ charge, || Date. Made by— wm. charge.
l/

Feet. Feet, | Sec.-ft.
Oct. 13 | Thaxtonand Pierce....} 2.39 1.82 118
Nov. 20 2.14 1.95 134
Dec. 20 2,10 2.4 170
Jan, 15 1.9 2.00 13
Feb. 27 2.07 1.95 138
Mar. 13 2.00 1.89 133
30 1,92 1.98 126
Apr. § 1.54 1.83 112

Nore.—Gage heights Oct. 13 to Feb. 27 refer to datum of staff gage 11 miles above the water stage recorder.

Daily distharge, in second-feet, of San Marcos River at San Marcos, Tex., for the year
ending Sept, 30, 1916.

Apr.

Jly. | Aug. | Sept.

Dlscharge in seeond ook,

Month. (total in
.| Minimum, | Mean. t)

114 164 10,100

118 174 10, 400

136 175 10, 800

167 215 8,100

18 131 4,940

120 139 8,270

- 189 80 7,990

. 13t & . - 7,800

8 . -1 7,810

100 118 7,280

114 A 7,200
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mmamumwmm

LocArioN —Above highway bridge on&ﬁouztb. mile southwest of Buip,w

County, 4mileshelonmqutbmfm0uek lﬂmﬂashemmam

# Mareos and Guadalype rivers. - i e
DraNseE ARBA.—Indetermipate, * T :

RECORDS AVANARLE.~—Jube 22, 1915, 1o Septembier 30, 116. ) )

Gaor—~Vertical staff in four sections sttached to treps on loft besk abont 200 feet
ahove bridge; read by J. H. Kaine. Gage used’ from June 22 to® Octaber 12,

1915 was 2. vertical sta¥f undier (e’ highway bridge, bmmﬁ&hﬁhwbeea B
redueed tsdatmoiwgagebymmso(ucmﬁofm -

DmcHAReE MEAsvpEMENES.—-Made by weding of shaal 100 feet b wgagoorﬁ-om S
dowastregm side of highway bridge,

CeANNEL AND coNrRoL.—Bed -composed of sand, rock; and grww&* not sn'l\;reet ta

" . extremeshift. Both binkshighand wooded; net ovesflowed exmptbyextxemely
highwater Chsnnelstraight above and below the station for $50 feet: - During
w in Guadalupe River backwater destroys mga-dkehalge ralation;
. pxists only s few days each year.

ExTRENES OF biscHARGE.~—1915-16: Maximum stage recorded, 23,2 feet at 7. 3&
_ P m. May 22, 1916 (discharge, 5,800 second-feet). Minimum- mge 1.32 jeet at
" 6.304. m. July 5, 1916 (discharge, 55 saeond»ﬁeet) B

Ice.—None reported durmg year; : ’ K )

Drvensions,—~8mall amonnts of water are dwemi by gravity or pumpmg dor irmier e
gatien in drainage hamn ahove stntwn, but only a small port of the totrl mn-oﬁ
isso used. -~ -

RecuLATION.~Flow regulated to a slight extent by nbe opmh!aon olsa mll cot.tot
gin-g short, distance ahove station. The operation of several sgall watr-power
phnmmtbanpperdminagebmnmSanchmm&mdabdmmt
materially atfect the fiow at.this station.

Accuracy.—Stape-discharge relation permianent. m@t dm 'Y &m da~a when -
backwater from Guadalupe River occurs. (age read once daily to hut dredthg,
Owing'to regulation eitheﬂmvtheammphonthﬁtunedaﬂygsgem ﬂ*gtm
the mean for the day causes errors in the determination. Daily discharve ascer-
tained by applying daily gage heights to rating table except May 22 an 23 and
June 30. Results fair.

Discharge meamremmts of San Marcos River at Ottine, Tex., dw-mg the year endng Sept

30, 1916.
‘Date, “Made by— N o ch];risg‘s. Date. Made by— " 3&‘;
Foet, | Bec. iﬂ el Bw
,i 4 o
208 L% %
xas 1 Ao
L 695

e
»

Eioss
iy
iikunes
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Daily discharge, in second-feet, of San Marcos River-at Qitése; Tex., for U year ending
. Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr, | May. { Jumne. | July. | Aug. | Sept.
| SO venens 232 192 168 187 221 170 175 11e 365 137
2332 173 171 377 204 164 | 2,430 149 217 2r 274 179
200 173 168 202 198 160 | 2,600 732 218 122 198 137
200 183 183 32 200 160 | 573 21 213 122 179 175
183 192 202 190 183 160 413 282 221 N 160 137
200 192 2202 175 190 164 333 198 5 160 126
200 13 331 1751 ‘188 158 274 217 104 140 179 122
192 183 339 m 181 160 244 187 202 123 137 130
183 192 183 171 179 160 2251, 183 183 145 160 145
183 217 183 m 181 158 228 187 181 173 171 141
183 173 183 168 175 158 108 175 202 m 122 137
196 183 175 179 175 160 194 168 171 207 122 122
200 192 175 170 m 156 175 164 168 157 1us
192 183 175 164 164 158 m 184 194 15° 137
200 192 175 168 160 160 168 160 190 5" 156
200 173 183 170 176 156 175 160 187 Vi 156
192 192 183 171 175 160 | 1,3. 156 183 139 152
200 183 175 160 166 158 171 168 19« 156
17 194 175 164 156 164 353 160 168 164 86
200 194 183 175 156 162 365 175 160 12e 493
. 200 171 183 563 162 149 253 | 1,010 153 1 111
183 168 183 664 160 145 221 | 4,350 156 12 118
192 171 175 187 164 141 225 | 1,900 139 204 213
225 190 194 M3 221 126 265 198
— 164 194 194 133 87 108
173 194 175 130 a7 149 93
173 187 183 137 164 130 104
173 168 175 156 175 149 90
173 171 175 CA46f. 313} 187 3
183 168 164 - . 18 =]
200 |.... & 171 ”t......

Norte,—Discharge May 22 and 23 determined from current-mister Teasurements msidds ni¥ these daﬁ as
stage-discharge relation was disturbed by backwater from Guadalupe River. Dischargs June 30 {qre-
polated; reported gage height evideritly erroneous. o

Monthly discharge of San Mareos River at Ottine, Tex.., for the year ending Sgpt. 30, 1916.

Discharge in second-feet. Run-off
Month. (totalin
. Maximum. | Minimum, | Mean, | 3cTe-feet).
%3 10| 14 11,900
217 168 184 10,900
339 - 164 190 11,700
664 160 2 14,000
n 156 174 10,000
170 130 156 -9,
2,600 133 438 ﬁ,%
1350 119 proy 20,
246 126 175 10,400
- 318 - 458 9,530
493 700
w . 7,200
4,350 162,000

SAN ANTONIO RIVER BASIN.
SAN ANTONIO RIVER AT SAN ANTONIO, TEX.

LocaTion.—At Presa Street Bridge, just below office of San Antonio Water Supply
Co., in San Antonio, Bexar County, 3 miles below San Antoni~ Springs, the
source of the river. )

" DRAINAGE ARFA.—Indeterminate. '

RzooRDS AvAlLABLE.—October 23, 1914, to September 80, 1916, Miscellaneous
discharge measurements were made from 1805 to 1006,
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Gagr.—Vertical staff attached to upstheam side of second bent of bridge fror~ right.
bank; read by E. L. Wilson. -Gagé used fromt'Gectober 23, 1914, to February 28,
1916, was a vertical staff gage uttached to downstream side of middle hislde pier,
Commerce Street Bridgey iehhm:eﬂhodammsof these gages not kpowy . -

DiscHARGE MEASUREMENTS.—Made from downstream sgide of lhrket Strest Bmke
first bridge above station. .

CHANNEL AND CONTROL.—Channél straight for s short distance mkm and below
station, biit the general course is very erooked. MW&M sand,
and silt; shifts slightly. Banks:high and clesn; Bot subject to everflow except
durisg exu-amely high stages, at which time the river sptinds over » wid~ ares,
A rock snd gravel shoal just'below the station, free from vcgehﬁ?nnd nt sub-
ject to extreme shifting, serves as a control.

ExrrEMiEs or DIScHARGE.—Maximum stage recorded during year, &Aﬁ feot gt 10.45.
a. m,, September 25 (discharge, 2,650 sécond-feet), demfped )‘;tém exter<ion of-
rating curve and possibly mbject to considersble errar;: mmuum stag~. 1.30°
feet March 15 to 23 (discharge, 72 sscond-feet).

1914-1916: Maximum stage recorded, 14.0 feet at 5,30 p. m., Octoiau' 27, 1914
(discharge, 4,700 second-feet), determined from extension of rating curve and
possibly sub;ect to considerable error; minimum stage, 1.30 feet, March 15 to 23,
1916 (discharge, 72 second-feet). .

Ice.—None reported-during year.

Divererons.—Considerable land is jrrigated in San Ant.omo and vicinity south of
the city; quantity of water diverted not definitely known.

Accuracy.—Stage-discharge relation was affected during various period- from

" October 1, 1915, to February 28, 1916, by backwater from & small loose rock dam;
on Febmary 29 the gage was moved tfo its present location, where the relation- ia
subject only to alight changes. Rating curve well defined for first locati~ and
well defined below 350 second-feet for present location. Gage read to hundredths
twice dafly. " Daiily dischurge ascertained by applying gage heights ‘o rating
tables except during periods when stage-discharge relation was affected b back-

-water. Results are good from March 1 o September 30, 19186, amifau]"iartn
that period. The normal flow of S8an Antonio River comes from springs within
the city limits, but twe tributaries from the north furnish considerable ru~-off at
times of heavy precipitation. Changes in stage during low flow are believed to be
due to pumping from deep wells for the city water supply and the use of srtesian
water for Irrigation in areas adjacent to the river, as it is thought that th~ wells
draw from the underground reservoir that feeds the river by springs.

_ Discharge measurements of Saw Antonio River at San Antonio, Tex., dunng the year
ending Sept. 30, 1916.

.

oo, | matem— 0o | Pt | we | mesery— [\ | D
Fiit, | Secft. Feet. | Bee-ft
2.25 i{)i L.60 .{1'5
2,25 92 1.87 78
2.38 82 138 kL]
1.43 85 1.35 76
1.30 72 1.60 12
1.42 89 2,38 253
142 93 1.491 - 8
1.48 93 i

Nore. heighta Nov, utoli'eb.zsrefethdatumeigsge at CommmBMBﬁdge,mhb 25,
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Daily nga, in mnd—ﬁet, ofSam Antonie Md&dm Anﬁmw, Tez. , Jor the year
mgﬁcpt 30, 19186, .

N

kIR .
Day.: | i0nt:. | New. [-Peo. | Jam. | Feb. | Mar. | Apr.] Myt idime. | Ju'v. | Aug, | Bept.
: e b i = - R by cudc e
- T -

18] 102] 92| 9| 81| s0] cesiwer’ | 85 85

1081 102] 92| 90 sg 1 92| 16| 75| 8 85

08| 102 94 90 qw i 92) 'we 78 85 85

(105} 102 96 93 77 a8 . 93| 104 75 85 85

106 102 94 92 T 9% 92 99 80 85 85

102 111 92 92 78 95 92 k] 75 104 85

102 ‘95 95 20 8 95 92 98 75 8| - -8

10 e8| 9| 9| s| 9] 91| 9| 75| 85 85

301 92 96 82 80 95 89 91 75 85 85

101 92 92 82 80 a5 88 86 77 85| .8

101 2] 92| s2| 8| 95| 8| 8| 71| 85| -85

192 2 92 82, 8| 95| 8| 84| 77 85 88

102] @] 9| 8| 8] 9| 8| 8| 7wl 85

102 .92 91 82 7} 951 8 81 80 84 85

100 92 92 82 72 9 85 81 80 82 84

12| e2| .92| s} 73| 9| 84| S| so| 82 82

102 92 92 72 93 81 80 80 82 78

102 92 92 82 72 3 -88 80 81 88 78

02f 9] 92| s 72| 9| 8| 8| 8| 8 78

102 93 95 84 72 92 85 20 80 85 78

101 92 95 84 73 92 206 80 130 85 78

102 92 92 84 72 2 142 80 85 85 78

101 92 02 84 72 92 11 80 85 85 73

102 92 92 84 73 98 106 80 82 85 78

100 92 ] 82 73 82| 108 80 83 85 850

1. 2| e s2| 73| 92| 06| 77| 82| 8| 11

02| 93| 92| 83| 7| 92| 16| 77| 82| 8 88

02| 92 92| =8| 73| 93] 06| 77| 83| 88 85

102 92 92 82 73. 92 106 77 82 371 85

30 102] 92| 92]....... 73] e2| 1w6) 7| 9| 17 85
31.. 108 |....... 92 9ii....... k2 3 T 108 j....... 88 92 [e.ene-n

Nore.—Discharge de rminedirom rating tables Oct. 1-23, Mar 8-31 Apr. 20 to Jun», 8 and July 18 to
Sept. 30; by indirect method for shifting control during rest of yeal )R ’

Montkly ds'wh’argc of San Antonio River at San Antonio, Tex., for the year ending
Sept. 30, 1916.

- Dischare iy secingd 466~ B
Month. - o (tofalin
Maximum, | Mindmam. | . ¥ean, | #cFo-feet).
2 06 118 7,130
- :1§ 100 03 | , 070
11 92 94.4 5,800
96 90 92.7 5,700
92 82 85.0 4,890
81 72 - 75.8 4,630
520 ol m 6,600
208 81 9.9 6,080
106 7 86.2 5,130
130 75 8.6 5,020
3m 82 95.9 5,900
850 78| 110 6,550
£50 AR 95.7 69, 500




BN, AHTOK!Q*?W BAPIN. : &

SAN mnaomgﬂm TEX.

Locarion.—At Commerce WM}&HWMME A oo,
. Bexar County, 1} miles above mouth of Saleamors and Martmez mﬁ 7§ miles
Below San Pecro Springs, sourdd Bf éreek,’ smam Bad
Antony Kived: = -

DrAINAGE AREA.—Indeterminate.

Reconns svanasre.—July 20, 1916, to Septomber 80, 1918, =~ 1+

Gace.—Vertieal staff attached to wall’ of’fmilcﬁng No. mm'mw on

. h Sitfb of bHidge oti-left Winky reétid by B.' T Wilsdh,'

DISCHARGE MEASUREMENTS.—Made by wading neat secotid kﬁg&’w 2

CHANNEL AND G6¥TRoL.Bed torhpossd 6f rock, gravel, and i RNy ¢ m
nel straight above and below station. Both banks formed by Wil 6f B ings.
City fmprovements have coifined the stream to a small tharmel “dwi g low
‘and medium stages, but during ficods the streets dre covirsdWith vieer for
several blocks. Ashoat subgect%b shift about 1wmws?m m as

. confrol. LT R

Exrremes or sracE.—Maximum stage recorded during year, $:247%t ’Nﬁ s m
Septembii-25} minimum stage Yecorded, 1. Gﬁfeetfmm Aﬂg\m“m»l?aaé' 20-87.

Tor.—Noue repotted during year. - ] .()

Drversions.—None. ‘ 7

Bucuramion.—No«dams, reservoirs, or eonuomng works m mmhte
the flow. Slight fuctuativns were caused during.yesr. bk WV work

. along the channel above the gage.

Accuracy.—Stage-discharge relation not permanent.. . Rating: mwmt dewlom

Gage read to-husdredths twice -daily. Daily -discharge net.dstermined. .

Entire flow of San Pedro Creek; except during times of heavy preapiuﬁon,
furnished by Sin Pédru Springs, atid th flow wt this station i believed to'be that
which reachés San‘ Attondo River. Martinez and Salsamors’ ©récks: ooy no
water exeepmiﬁgnmy loeal rains aid have been knmwwdrymwm

A

i

Mnryemmmmﬂofﬁ'ms Peiiro Greekatb‘undm Tb:;, mﬂumm

Sept: 30, 1916.
[ PR - S i T N B
Dita opdmbyl~ O D | Dater f . . Mmleds-ei M o,
NS PR (s A . N RS E R Y A s LR v
3 S b e Feet, | Seegrf] S e et
July 20 | Wilijgas: S B X : l?l Wi eesanis). LO8] - 9.2
Af{.w Hm eenaenan 1.% .3 Bopt. 35 (- Willian Komlet...; .. :

Dadygagckaght in feel, of San Pedro CncbatSan Anmw Tex,fortkemrmdmg
Sept. 30, 1916.

NN -‘71 ,‘:Faifs, j LEEH

Day. July.} Aug. | Sept. Day. Inly.| Aug. | Bept. Day.. - FInly. paveySept

S VRN W I el w7l (68 f] 2. eecariored 2335000 1
3 Jie2 Ai‘;g,i IRlE T e 1
1k i Rl

i jEa| 18 in Rideig:
[ TS S 195| 170 1.70 16411687 1.95°
DRI 168 160 L70 nesires] 1
... Jrea| 168 170 Tes 65| Les
SRRt SeeN 1.62| res L70 1oigei L
WL 160| 168 ; 1% 234 LEN] 15
N B RN ¥
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NUECES MIVER NEAR CINONIA, TEX.
Locarior.—At suspension highway bridge near Oswald’sranch, 2 milre east of Cinonia,
Zavalla County, 8 miles northeast of Crystal City, 20 mlles above Winter Garden
ranch dam.

DRAINAGE AREA.—2,060 square miles.
RecorDs AVAILABLE.—July 5, 1915, to September 30, 1916.

Gace.—Vertical staff in several sections, on both banks, just below the highway °

bridge; read by C. C. Oswald.

DiscHARGE MEASUREMENTS.—Made by wading 100 feet below bridge or from down-
stream side of bridge.

CHANNEL AND CONTROL.—Bed composed of clay and gravel; free from vegetation;
shifts. Banks high and wooded and not subject to overflow. Channel straight
above and below station. Position of control not known. Th~ stage-discharge
relation has been seriously affected at times by collection of logs, leaves, and
brush below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 1£.2 feet at 7 p. m.
August 19 (discharge not determined); minimum stage, 1.85 feet from July 1 to
July 5 (discharge, 3.8 second-feet). -~

1915-16: Maximum stage recorded, 20.0 feet, at 6.30 a. m. September 19, 1915
(discharge not determined); minimum stage, July 1-5, 1916 (see preceding
paragraph).

Ice.—None reported during year.
Drversions.—Considerable water diverted above station for m':gatlon amount not
Bmm'non ~Available data indicate no regula&ou boYE
Accuracy.—Stage-discharge relation not permanent, m eare, well deﬁned
below 200 second-feet. Gage read to hali-tenths twice daily; Qg"’rhe)ghta subject
to error because of careless observations. Daily discharge e} by applying
mean gage heights to rating table except during periods for whic* stage-discharge
relation was affected by shifting control. Discharge for high stwges determined

from extension of rating curve, and may be considerably in error. Resulis fair.

Backwater from a dam 40 feet high, constructed about 20 mil~e below station,
extends within 2 miles of station when reservoir is full. A large part of the flow
of the river is known to seep into the bed just below Uvalde, ard returns to the
surface just above the station. The condition of the undergro-nd waters may
have an effect on this return water, and thus help to equalize the flow.’

Dtscharge measuremenis of Nueces River near Cinonia, Tex., during the year ending

Sept. 30, 1916.
Date. Made by— hggt_ chinge, || D3%- Madeby— - m oy
. Feet, | Secft. « | e | s,
o2, 3| Pmtrire. | 18| T3 | wrm) | 18|
oY, , X PRTRY ' ' ¥ B
T | B Rl 800| 17.8 | June 31 |- i ozes| 71
Mar. 13 |..... eeeenceneeirins 2.45| 171 Aug. 26 2.5 193

¢



Daily discharge, maew:ﬂffeet ofmmwm Tex., for the g+

4E i NURCESOMIVER BASIN.

;YT

S&p‘ 80, 1916. - .
Day. Oct. | Nov. | .Dea |, fan. | Fab.. Hﬁ' Apr. | May. Jume. | 7' -
LIDREE IR FH =+ =y T R
98| 23] 18] 18] 16| 19| 16| 16 | 40 gx 58
o4 2¢| 18] 18] 16| 19| 21| 18 | 36 3
80f-. 2| -18) .- 381 .12 16 - | 333 2B
s1f 24| 18] 1] 17 19 16| 26 T 38113 2
sol 23| 18| 18| 17| 19! 18| ¥e: { e EEY TV 20
ol 81 twr| 1] | 1s | WMTTas] v ] Tm
68| Al - 138 19 16| 4 | 19 dadp §Y 10 2
62| " ar 18] 19 18| 14 |18 1311 Q1 8
C @ 2t ‘11 19| 18 |18 opdr L pdvgdo g7
5] 2 18| 19| 14| 12 | 17 : 17
B 2 19 “18] 18] 10 218
-S4 2 19| 19 13{ 19, 15
il 8 IR 2
37| 18 K 16 %] 8 35
35| 18| 18f. 18] 19| 16| 370 14 | 12 | 62 4.5 2
35 18 18 13 19 161 115 26 WM T M
33| 18| 16| 14!}..1| 16, 95| 18 ’s 77 02
31 20 16 14 19 18 66| 12 o j#t 18
30 2 18] 14 19 16 20| 93 8.1 | 4% 16
2| 24] 161 14| 1] 1| ui-es 9t if 87 15
28| 26| ). 16] 18] 14 9.3 16, | €7 16
25 2 16 11 19 u 18| 736 10 4¢ 14
M| el 18] 18| 18] 14} 18430 . 9.8} ¢ 14
24| 24| 16| 13| 19| M| 18]202 83| 3t 14
22| 24| 18 14| 16]186 02 | o 13
22| 21 18 4| 18115 n | 3
2| 25 6 14} 16} 98 e lar :
20| 22| 16 “{ 1|0 58 <12
20 19 18 14 6] 55 33 N a2
3 24 ..} a8 5 7% R d 48 f.. 18 TV beeearge
Non.—-‘Disdargc wofnﬁngtablel’ob 1390 taoanﬁb indim;tmthod!or
st centeel Ock w? s e Sept. 2, sod by
Mmtbly mqfﬂmktmm Cmoma, Tex:, for ikc;yaaraﬂdmg Sept. 30, 1916.
! Discharge in second-feet. .
Month. - .- ¥ id
Maximum. | Minimum.| Mean, | 86Fe-fost).
% 2 ') a8 2,750
25 13 s xﬁgw
18 16 17.2] 1,00
18 12 14.3 879
10 16 18.3 1,060
3%3 . | 166 1,630
734 . I
40 "
145 - 2,810
462 50
o2 T 1,30

LY

tds




Locu'ton -——At Hargus dam, 4 mlles west of OOtiﬂh, Me County.

DRAINAGE AREA.—bH,030 square miles.

Recorps AvAniAsLE.—July 1, 1915, to Beptembet 30, 1916, -

Gage.—Vertical staff attsched to treea on right b&nk just ibove end of dam; read by
Irvin Peoples.

DISCHARGE HEASURBMENTS: ——lﬁadﬂﬁy wk&ngbﬁwﬂm ﬁnm =g for measure-
ments at medium and high stages.

CHANNEL AND coNTROL.—Bed composed of gravel, rock, and sand; channel straight
above and below station. - Banks wooded, medium in height, and' not subject to
overflow. Long concrete dam just below gage serves as a contro'; crest of dam
irregular.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 6.50 fet August 22,
1916 (discharge, 23,000 second-feet; results obtained from extersion of rating
curve and. possibly subject to considerable error); no flow during a large part of
each year.

Ice.—None reported during year.

Diversions.—Large part of ordinary flow above station pumped or diverted for irri-
gation. The station is in upper-end of an irmigated section near Cotulla. Two
large filings are listed in the First Report of the Board of Water Ergineers for the
State of Texas, in the name of Winter Garden Irrigation Co. and Nueces Valley
Irrigation Co., in Zavalla and Dimmit counties; irrigable area under each system,
10,000 acres; capacities of diversion works of 95.0 and 6.65 secord-feet, respec-
tively.

REGULAT!ON —-—Flow at station regulated by storage teservolm and prwmping plants
above.

Accuracy.—Stage-discharge relation practically permanent. Ratinr curve based
on low-water discharge measurements and discharge computed by formula using
the dam as a weir; possibly subject to considerable error. Beecaus= of the length
of the dam (600 feet) the station is non-sensitive. Gage read to hrudredths once
daily. Daily discharge ascertained by applying gage height to rating table.
Results poor.

Dischtirge measurements of Nueces River near Cotulla, Tex., during the year ending
Sept. 30, 1916.

\

. Date. Made by rose | s, |l Dae. Madebyn: J,ﬁgﬁ, e,
1: - Feet, .
Nov. 13 Apr.20 | R.C, Thaxton......... 1.10 g,‘ﬁ -
Jan.” 5 T d 1 114
Apr. 19 @[ 1 roe 1o
19 [ do. | 8| 7B || somed | WWiilinan iossier o1 00| a3
20 d ; 205 1,420 . .

 Estimated leakage under dam.

0. —Measurements on Apr 19-21 made from bridge 6 miles below dam; due to gmdage between the

two {aoin , the d.ischarge not represent the amount Easslng over the dam at the time the measure-
) Stage-discharge relation uncertain, as the time interval could not be determined accu-

rately.




Sept. 80, 1916

| - :  NUECES:BEVER BASIN., -6b

Dadyd\m% mmndﬁa “of Nuscoe R¥8ét méa# Cotulla, -Tek., forthemm

1.710

Nore,~—No water Sowing on days for which discharge is not given. Disehatzo inmhﬂ Oct 3,29-31,

Nov. 2-12, and May 6.

5

Monthly discharge of Nueces River near Gotulla, Tex., for the year mdc’ng Sept. 30, 1916.

Diseharge in second-feet, R
Month. +——1 (totalin
© | Maximum.| Minimum.| Mean. "“‘m
a | "
.0 4.63: B'%
.0 . .
0 LI §
0 1]
0 0
‘0 6,660
o . .,ug
Nl 1;"» A
Tl i
n 3 g
1y 335,900

78391°—wWeP 488—17-—"O ‘ "
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NUECES RIVER NEAR THREE RIVERS, TEX.

LocaTioNn.—At San Antonio, Uvalde & Gulf Railroad bridge 1 mil west of Kittie,
2 miles southeast of Three Bivers, Live Oak County,. half & mile below mouth of
Frio River.

DRAINAGE AREA.—15,600 square miles.

‘RECORDS AvamasLE.—July 1, 1915, to Septembar 30, 1916.

Gagr.—Vertical staff, attached to center pier of railroad bndge and left bridge abut-
ment.

DISCHARGE MEASUREMENTS. —Made by wading or from hlghway bridge half a mile

" below gage.

CHANNEL AND CONTROL.—Bed composed of adobe shale; clean; does not change
greatly. Chamnel straight above and below station. Banks wooded, high, and
not subject to overflow. Position of high-water control not k~own; shoal just
below gage probably forms low-water control.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 3) feet August 25,
1916 (discharge, 15,500 second-feet); no flow from March 16 to Avoril 5, 1916.

Ice.—None reported dunng year.

Diversions.—Considerable land irrigated above station but there appears to be no
irrigable land immediately above.

RecuraTiON.—Flow regulated somewhat by storage reservoirs and pumping in the
drainage basin above, but.the effect is not so pronounced as at the stations in the
upper part of the drainage basin. Such water-power plants as exist in the area
above the station are propably small.

Accuracy.—Stage-discharge relation changes slightly. Rating cu ve well defined
below 7,000 second-feet. Gage read to hali-tenths twice dail; oftener when
fluctuations of stage are rapid or extreme. ~ Daily discharge ascertained by apply-
ing gage heights to rating table except during periods for which discharge relation
is affected by shifting control.

Discharge measurements of Nueces River near Three Rivers, Tex., durir~ the year ending

Sept. 30, 1916.
Dis- G Dis-
Date. Made by— Pt | e || Date. Made by— hoight.

Feat. | St | Feet. | Sec.fe.
“2.06 e? . L] 1% 35
.57 3. 14:0 { 3510
| eis 12.75 | 3,090
a3 a3 6.19 | 880
L8| 851 5.75 | 768
| @b 043 [ 5,080
1w B3 20.72 | 5,080
173|240 24.46 | 9,380
1515 | 3,850 6.53 | 1,010
15.50 | 3,960 6.97 | 1,160
16.28 | 41180 454 | oat
1649 | 4,400 an| 4.

16.83 | 4290




NUECES RIVER BASIN. N .

Dmly dudwge in second-feet, of Nueces * Rivet near Three Rivers, Tex., ﬁr&sgeur
ending Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Auv. | Sept.
799 | 181 24| 20| 29| e1| oo 118|245 008 [ 2,4% | 5,150

S8 | 23| LI 38| il 0| BR|sm | de|Liw]| %

. . i ,

% 22| 17! 20) 1) o] 7aa)ams 208 [ 1,10 | 3,100

2 17| 17| Zo| 1| e 8| & 21 |15 3
3| wyl w7l ifiase | ool 87 {1,460 | 1,4 1000
18 | 3 17| 17] 13310 | 107 34 503 | 1,549 | 1,40
18 |16 | 73| 17| -1[380 gl 29 %80 | $,39 | 2,330
12 | w W 7| 1| 510 B 461,10 3,080
12 6.4] 12 7| | ;3| | 18 4321101 3,320
9.5| 48| 77| 17| -1 e sl a 26| sul 3610
9.5 3.4 5.4 1.7 .1 52 37| 68 178 6% 3,470

88| 9o] 4o| 28| 1] 34 32| 3 6] 47| 3

s.1| s1| a2| 33| 1| 2 %112 |, 8= 2
74| 64| 32| L8| 1| = 2] 17 060 3% 2,20
68| 541 32| 12! .ol 3w 24| 14 l2001 23] 1,70
62| 40| 29| 6| ‘o 2 24} 77| "e0| 2| Laeo
5.6 3.4 2.4 .6 .0 94 22 4.2 681 ™ 1,280
52| 29| 24| 6| w®m|m 2| 24| s 1,08 1130
52| 24| 24| 5| .ojib0 22| 20| 32|39 Low
- VORI 4,4%0F 48] 2.4] 30| .4] .0@ow @| u7| Zoiszz0| 87
2. lusiof c48! ze| 30l 4| oia7ee il 20| 28409 ] 1,30
23 17wzl 42| 20| s6| 4] o0 2] 23| Bolsem| L0

2 4l 43! 1.7] 96| 2| ‘ol'sse es| 23! ezisTal 1,
25. 80| 3.6 12| 6.4 .2 0| 4% 220( 20| 860 [140°F] 1,880
oo oot | 33| 12| 54 1| .ol | 5| 1.0 9,40 | 1,330
F U 596| 32| 22| 48| 1| o] 33 |1,700] 460 % o™} 853

2.0 6% | 29| 24| 42| 1| .o 53 {1,840{5% |1,88 1,90}
TR 56| 29! 20! 42| 1| ol 292 | eo1|s6s 21 1630 14
30,0000 96| 241 20f 36/|.... 0| 22 | 46583 | waiv70

3.0 Fr 2 20| 320 o0l 197 |...on 2060 | 6,3 | ...

Note.—Discharge computed by indirect method for shifting control Oet. 1-18 and itay 20 to June 26.

Monthly discharge of Nueces River near Three Rivers, Tex., for the year ending Sept. 30,
1916,

ot Discharge'in second-feet. 2 in[
onth. ‘total
- Maximum. | Minimum.! Mean, | 80Teeot).

)
.. e

,
. |B3E. 8,
©f " @ oomgLwe
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NUECES RIVER AT CALALLEN, TEX,

LocaTtton.—At the old pump house for the city of Corpus Christi, half a mile northwest
of Calallen, Nueces County, 18 miles west of Corpus Christi, 8 miles above Nueces
Bay, half a mile above the edge of tidewater and the breakwate dam.

DRAINAGE AREA.—186,700 square miles.

REecorps AvatLaBLE.—August 12, 1915, to September 30, 1916.

Gaae.—Vertical staff attached to pipe-line support of old pump house; read by Henry
Wagner.

DiscHARGE MEASUREMENTS.—Made by wading at the breakwater or from cable 125
feet bglow gage. )

CHANNEL AND cONTROL.—Bed composed of clay and gravel. Chanrelstraight above
and below station. Left bank wooded, low, and bordered by l2vee constructed
to prevent overflow; right bank wooded, medium in height, ard not subject to
overflow. The breakwater, which is a loose rock fill half a mile below, serves as
control.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 8.38 feet September
5, 1916 (discharge, 6,190 second-feet); minimum stage, 0.65 f~ot March 14 to
April 6, 1916 (discharge, 9.0 second-feet).

Ice.—None reported during year.

Drversions.—Considerable water taken from river for irrigation immediately above
station. The city of Corpus Christi pumps water just below the gagefor municipal
supply and has made a filing with the Board of Water Engineer~ for the State of

" Texasfor a continuous use of 0.93 second-foot and a storage of 675 acre-feet per
annum. The pumping plant is between the breakwater and cakle and gage, and

. during low stages corrections are made for the amount pumped during current-
metermeasurements. A second small pump for private useinstalled between city
intake and breakwater is seldom operated. The quantities prmped are small
and do not greatly affect the natural flow during ordinaty stages

REecuLaTION.—No Water-power plants of consequence above station.

Accuracy.—Stage-discharge relation not permanent because of leak~ee through the
breakwaterdam. Ratingcurve is fairly well defined: Gage resd to hundredths
twicedaily. Daily discharge ascertained by applying gage heighis to rating table
except during periods for which stage—dxschm’ge relition is affe~ted by shifting,
control. Allowance made for rising and falling stages in otmaptxhng discharge.
Results fair.

Discharge measurements of Nueces River at Calallen, Tex., during the yeu- ending Sept. 30,

1916,
Date. Made by— poage c.,’;,‘;, Date. Made by— helght. | chatge.
Feet, | Sec.t

BB EEm, |,
HBREIBBREY
T
8
=]

s

a Result ;. water ﬂow through breakwater dam on which d was measured.
b Estim disch springs, 5o flow in ups X

1
i
¢




NUECES RIVER BABIN,

Deily disshange, én senondfet, of Nueces River at Qalallen, Tez., fartheyeariﬂ‘ﬁw.

30, 1916

Day. Oet. {'Nov. | Det. | Jan, | Feb. | Mar. | Ape. | May. | June. | July. | Ave, | Bept.
32! 12] 20 22 [ 7! #85) ‘300{1,1°0{ 5,900
.32 14 20 2 ] 7 830 |- 414 11,9% | 6,050
32 16 20 20 9 74| 183| 782|2,110| 5,980
32 16 20 20 9 72 201 954 | 1,5 | 6,160
32 19 20 17 9 320 01 490 | 1,240 | 6,190
4 1] 22 17 504 | 1,3% | 6,110
38 17 22 17 lg 75 g; 934 | 1,3% | 5,780
as 17 22 18 482 73 160 8471 1,39 5,50
38 17 22 16 | 2,160 73 gg 1,30 4,030
38 14 22 15§ 2,520 70 148 L1 ¢,300
38 16 24 11 | 1,460 0] 44| €8] gW] 3, %
54 23 10 262 56 138 90 Twi 2
54 151 231 1wl 75 41 6! 708 gtq. 3,320
54 14 2 g 70 32 80| 804 "1 1,940
1. 14 22 9 -69 31 64§ 1,000 [ 5] 1,900
41 16 22 9 ] a7 541,610 fva} 1,620
41 16 22 9 66 24 58 { 1,800 1721 1,260
41 16 22 9 69 22 541 1,840 171 1,080
41 18 2 9 83 227 .41 860 1% 776
41 16 22 9 w 20 39 615 a3 550
29 18 21. 9| 66 17 9] 52|1,9%) 550
3 WP -2 9| 1,490 15 k] 5081 1,00 958
23 17 22 912,310 13 39 338 | 2,0 990
B 15 22 912,330 12 38) 632]2,450}) 1,150
22 15 22 91,630 1 38| 759|200 1,310
21 17 22 9 440 i 36 700 | 3,470 | 1,290
o] 17| 2 9| 18| 11| 38| WOJ4,140{ 1,160
16 17 22 9 72 11 26{ Be4f4770] 1,290
15 7 22 -8 771 1,000 36 508 { 5,00 880
13 I () 9 83 | 1,470 362 408 { 5,€00 490
12 17 feuee... 9. 4781 ....... 894 | 5,870 |.......

NoOTE.~Discharge eomputed by indirect method for shifting control Oct. 4-20, Nov. 1 to Foh. 9, and

June 10-29.

Monthly discharge of Nueces River at Calallen, Tex., for the year ending Sept. 30, 1916.

Discharge in second-feet. Run-off
Month. (total in
. Maximum. | Minimum. | Mean, | 30fe-feet).
2,430 127] esa 42,800
514 29 72.9 40
54 12 329 2,020
19 12 161 990
24 20 218 1,250
2 9 121 7
nit 8w ad
’385 3| 118 " e
1,800 09| 7i8 A
5,870 185 ] 1,80
6,190 90| 2800 | 3671
6,190 er 58, 433,000

PRIO RIVER REAR DERBY, TEX.

.

Locmmx.wAt International & Great Northern Railway bridge 900 feet below mouth
of Leonsa River, 4 miles south of Derby, Frio County.

DrAmNAGE AREA.—3,500 square miles,

RECORDS AvamLABLE.—August 1, 1915, to September 30, 19186.
Gace.—Vertical staff attached to railway bridge pier; read by John Spded.
Dmscrarce mEASUREMENTS.—Made from railway bridge or by wading.-
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CHANNEL AND coNTROL.—Bed composed of rock, sand, and gravel; channel curved
above and below station but straight at gage for 150 feet. Banks wooded, high,
and not subject to overflow, .A concrete dam 50 feet below gage sorves as control
during low and medium stages; position of high-water control not known. Point
of zero flow, gage height 0.12 feet.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 13.C feet at 10.30
a. m. April 3, 1916 (discharge not determined); no flow in stream during several
long periods.

Ice.—None reported during year.

Diversions.—Small areas are irrigated by diversion and pumping at the headwaters,
but available information does not show that water is taken from this stream
immediately above the station. ’

Reaurarion.—None so far as is known.

Accuracy.—Stage-discharge relation practically permanent. Gage read to hun-
dredths once daily; oftener during extreme fluctuations. Rat'ng curve well
defined below 2,200 second-feet. Daily discharge ascertained by applying gage--
heights to rating table. Results fair.

Discharge measurements of Frio River near Derby, Tex., during the year ending Sept. 30,
- 1916.

-

Date. Madoby— | GRS | cparge. | Date madeby— | p0BES | i
Feet. | Sec.t. Sec.ft.
Oct. 3 2.7 || Apr. 18 900
Nov. 13 | Gray and Pierce........[........ .0 18 779
Mar. 12| R.C. Thaxton.........|........ .0 19 (... 205
Apr. 18 5.65 | 1,730 June 20 .0
18 4.40 | 1,110 Aug. 25 . 48.5

Daily discharge, in second-feet, of Frio River near Derby, Tex., for the yer ending Sept.
30, 1916.

Day. Oct. Apr. | May. | June. | July. | Aug. Sept.'

k8

ry plaw

NoTE.—No flow on days for which discharge is not given.




NUECES m BASIN,
Jlornthlyduckarge of Frio River near Derby, Tex., for. Wymrmdiug&p& @;M

Disehmgeinmnd-mt. ol
Monih. . {1 adin
Maximum. | Minimom. | Mean. | sswfeet).
0.0 - 182 120
.0 0 . L
.0 0 9
»0 0 9
.0 0 [}
.9 .0 L
.4 675 40,200
0| 200 12,300
K ] - 47 28
K] 52 325
0l 4.4 2,480
01 210 1,250
.0 .4 57,700

FRIO RIVER AT rowun’ro: TEX.

LocaTion.—At Frio River dam, about half a mile nnrtheaat of Fowlerton, Imlle
County, 1} miles below diversion for Frio Lake storage reservoir, 8 miles below
mouth of Jahuey Creek.

DrAINAGE AREA.—4,350 square miles, :

Rucorps Avamasre.—July 1, 1915, to September 30, 1916.

Gaare.—Vertical staff attached to tree on right bank about 30 feet above dam: read
by Joe McMains.

DiscHARGE MEASUREMENTS.—Made by wading below dam or from railroad bridge
sbout a mile above.

CHANNEL AND coNtROL.—Channel straight for some distance above the staticm, but-
slightly curved below; banks about 5 feet high and not subject to overflow; right-
bank cultivated; left bank wooded. Concrete dam about 20 feet below gage serves
a8 permanent control at all stages. Point of zero flow, gage height —0.05 feet.

- EXTREMER OF DISCHARGE.—1915-16: Maximum stage recorded, 3.9 fect at 6 2. m.,
April 19, 1916 (discharge, 4,120 second-feet); no flow for extemled periods.

Jce.—None reported during year. -

Drversions.—Some -water diverted for imigation sbove station. A divers'ma for
the Frio Lake reservoir is made 1} miles above; other diversions are scattered;
amount diverted and areas irrigated not known. A large part of the ir-igated
land in the dralnage basin above the station is watered by wells.

RecurarioN.—Flow regulated by the diversion into Frio Lake a short distance above

. gage; extent of regulation above Frio Lake diversion not known but pr-bably
small. i .

Acouracy.—Stage-discharge relation practically permanent. Gage read onc~ daily
to hundredths; slight errar may be introduced by the assumption that oni~ read-
inig gives the mean stage for the day. Rating curve well defined belo™~ 4,500
second-feet. Daily discharge ascertained by applying the gage heights t~ rating *
table. Results fair.

Discharge measurements of Frio River at Fowlerton, Tex., during the year u&'&ﬂ.

30, 1916.
Date. Made by— boei.| cim, | Date. Madoby— . | doge | Dl
Feet, '
Oct. 4 .
Nov, 14 e

Apr. 18| W

1 GO 0000 ¢
83885 2

May 26
ym
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Daily dt.sdtarge in second fest of Frio River at Fowlerton, Tez. , Jor the year endmg
Sept. 30, 1916.

Day. Oct. | Apr. | May. | Jume. | July. | Aug. | Sept.
10 20 i3
10 103 140
10 58 115
11 24 58
10 14 42
9.5 10 28
8.9 9.3 19
8.4 8.5 13
7.8 7.8 10
7.3 7.0 10
6.7 . 6.3 10
6.2 .4 1., 5.6 10
5.6 7.6 |. 4.8 24
5.1 6.8 4.1 137
4.5 6.0 3.3 84
4.0 5.2 79 2.6 35
3.4 4.4 22 1.8 27
2.9 3.6 11 1.0 20
2.4 2.8 10 656 12
1.8 2.0 9.2 774 10
1.0 1.0 8.41 420 9.3
23 .1 7.6 151 8.5
93 .1 6.81 129 7.8

600 .. 6.01 144 7.0
1,440 5.2} 178 6.3
840 4.4 109 5.6
176 3.6 38 4.8
84 2.8 25 4.1
58 2.0 15 3.3
27 58 12 2.6
19 35 32 ...

Norm.—Noﬂowmstteamondaysforwhiehdisohargeisn ven. During the high water in the early
of April a small channel was cut around the left end of the dam; no flow over dem May 5-21, June
10-23, July 19-29, Aug. 6-18, Sept. 9-12, and 20-30; amount in by-channel estimated from data far-

nlsfled by the observer an engmeers

Monthly discharge of Frio River at Fowlerton, Tex., jor the year ending Sept. 30, 1916.

) Dnschq:gginmdlem Runsoff
Month. = | ) N T (total in
Coo 0 [ Meximum. | Minimum. | Mvan, | 0reeet).

00| 87 539

-0 .00 0

00 .00 0

-0 .00 0

-0 .00 0

0 .00 0

0| 500 29,800

Lof 1% 6,520

o 7am 435

o 169 1,040

Lo| 959 5,900

26| 311 1,850

o 634 46,100

H
¥




'NURCES BIVER BASIN.

FRIO LAXE OUTLET NE4R mRTOI, TEX.

.

LocaTion.—At Frio Lake dam, 2 miles nertheast-of JFowlerton, Lasalle (“A'mty i
miles northeast of gaging. station on Frio River.

DrANAGE AREA.—Not measured.

Recorps Avamasie.—July 1, 1915, to September 30, 1916.

GAGE.—-VW stafl attached to post on right bank about 100 feet above d~w; read
by Jee McMaing,

DiSCHARGE MEASUREMENTS.—Made by wading below dam or from railrcat bridge
about a mile above gage.

CHANNEL AND conTROL.—Channel straight above and below statmn for some distance.
Right bank clean, cultivated, about 8 feet high; left bank is wooded and is from
5 to 8 feet high; neither bank subject to overflow. Concrete dam about 100 feet
below gage serves as control at all stages. Point of zero flow, height gage —0.06

© feet.

EXTREMES OF DISCHARGE.—1915-16: Maximum stage recorded, 3.16 feet f<om 8.30

a. m. to 10 & m. April 19 (dmchatge 4,070 second-feet); no flow for extended

periods.

Ice.—Nohe reporﬁed during year.

Drvensions.—Lake is used for storage; capacity not known.

ReeuraTion.—Flow controlled at intake on Frio River, some distance abeve; flow
of Frig River above this diversion probably not regulated.

‘Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined below 5,000 second-feet. Gage read to hundredths once drily; one
daily gage reading may not be a true index of the mean daily discharge. Daily
discharge ascertained by applying the gage heights to the rating table. Results
fair. -

Frio Lake is a storage reservoir fed by a diversion from Frio River. The

diversion is made 1} miles above the Frio River dam and the gaging station on
the river. The water released from the lake is used for irrigation. Thia station
is maintained in conjunction with that on Frio River at Fowlerton to show the
total run-off at that point.

Dmbarge measurements of Frio Lake outlet near Fowlerton, Tex., during the year ending
" Sepl. 30, 1916.

Date. . Made by— poge | o, || Date.
Feet. | Sec.t

" Oet. 4] R.C. Thaxton........ 0.20 .1 || May 27

Nov. 14 | Gray and Pierca.._..... .0 27

Apr. 18 | Wil ¢ {188 7

18 13 28

19 .16 28

May 26 .88 | 2385 June 22

26 .84 6310 | Agu. 28

o Results poor; measuring section clogged with débris,
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Daily discharge, in second-feet, of Frio Lake outlet near Fowlerton, Tix., for the year
ending Sept. 30, 1916.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.

Nore.—No flow on days for which discharge is not given.

Monthly discharge of Frio Lake outlet near Fowlerton, Tex., for the year ending Sept. 30,

1916.
Discharge in second-fee*, ,
Month. - (totalin
Maximum. | Minimum. | Mean. ).
70 6| 101 621
(1} 0 .0 (i}
0 [1] .0 [}
(1} (1} .0 0
0 0 .0 0
0 0 .0 0
3,380 0| 45 25,300
1,160 0 7.0 4,860
17 0 116 89
61 0 4.92 303
730 0| 686 4,220
101 0 15.5 T
The Jear.....ooeeooiio i caaeaaaaeeaaaaanannn 3,380 ] 50.0 36,300
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RIO GRANDE BASIN.
RIO GRANDE AT EMBUDO, N. MEX.

Locarion.—Near sec. 27, T. 23 N., R. 9 E., 100 feet below the Santa Baxbam 'ﬁe &
Pole Co.’s bridge, a few hundrecl feet below the Denver & Rio Grande ]"wi}mad
eating house st Embudo, a short distance above mouth of the box carvon, in
the southesstern part of Rio Arriba County. Nearest tributary, Embudo Creek,
joins the Rio Graxde shout 3 miles above station.

Dramaer AREa.—Approximately 10,100 square miles.

Recorps avamasLe.—December 21, 1888, to December 31, 1803; September 8, 1912,
to September 80, 1916.

Gagg. -~Frlez wateg-stage recorder on right bank. From January 1 to Febrnary 28,
1889, an inclined staff gage was maintained 1 mile above Embudo, but it was
moved to & point 1,500 feet above the Santa Barbara Tie & Pole Co.’s bridge
Mareh 1, 1889, and used until December 31, 1903; relation of datum of these
gages unknows, but the datum remained unchanged from March 1, 1889, fo De-
cember 31, 1903. A Friez water-stage recorder, referred to & new datrm, was
installed &mmber 8, 1912, on the downstream side of the Santa Barbar« Txe &
Pole Co.’s bridge pier and this gage was operated until June 20, 1914, when it
was moved to the present site; datum unchanged since station was reestablished
in 1912,

DiscHARGE MEASUBEMENTs,—Made by wading or from cable just below gagn.

CHANNEL AND coNTRoL.—Bed composed of rock, gravel, and sand; shifts st extremely
high stages. ‘Banks high and not subject to overflow. A shoal Juat below sta-
tion serves as a control.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water—stage r~corder,
9.9 feet at 6 a. ™. May 13 (discharge, 16,000 second-feet); minimum stage, 2.28 feet
at 2 p. m. October 14 (discharge, 393 second-feet).

-1888-1903; 1912-1916: Maximum stage recorded, 15.8 feet June 19, 1? aq Adis-
charge, 15,900 second-feet); minimum stage recorded, 6.6 feet June 13,1899
(discharge, 65 second-feet).

IoE.—Stage-discharge relation not seriously affected by ice. -

Drversions.—Considetable water diverted for irrigation above station. Ietween
the Colorado-New Mexico State line and Embudo the river flows thvough a
canyon and water is diverted for irrigation only in the small areas of bottom
lands bordering the stream. Above the State line and along the tributaries
entering the Rio Grande in the canyon large areas of land are irrigated by

- diversions.

Reaurarion.—The operation of storage reservoirs in Colorado affect the d'+harge
to slight extent.

Accuracy.—Stage-discharge relation practically permanent, except for one tem-
porary change; not affected by ice during year. Rating curve well defned be-
tween 400 and 7,000 second-feet. Operation of water-stage recorder satisfactory, _
Daily discharge ascertained by applying to rating table mean daily gagr haight
determined from mspectiﬁn of gage-height graph except during period: fe="which
stage-discharge relation is affected by shifting control. Rewults excellert.

Discharge measurements of Rio Grande ai Embudo, N. Mex., during the year ending Sept.

80,1916
pae | wawy— || 2 | owe | maeny— [ Sop | B

10 | W. R. King T | 58| sept. 14 mewﬁame; '%&é‘-" ké'%v
T, R - UL DR LI .- . 8 -
cSA - PR ' SN 579 ’zao B

b
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Daily discharge, in second-feet, of Rio Grande at Embudo, N. Mex., fo- the year emdin;r

Sept. 30, 1916.

Day. Oct. | Nov. Jan. { Feb. May. | June. | I-'y. | Ang. | Sept.
479 | 405 4,260 [ 2,770 | 1.320 | 745 800

I 467 | 538 4,080 | 8,0 | 1.240 | 882 740-
471 459 527 3,490 ,ag 1.170 | 1,060 725
479 471 BB 3,090 | 2, 1,140 | 1,750 730
467 483 516 2,820 | 2,600 | 1.100 | 2,250 nsé
i 7| o 1000 | 3,0 | 1000 | 2000 | ot
463 4067 | 655 51% 2,840 | 948 sjs% 655
432 487 568 ,520 | 2,710 883 1 2,4 645
424 503 | 568 12,000 | 2, 855 | 2,650 645
443 507 578 13,900 | 2,900 800 | 2,360 645
428 503 622 5,200 | 3,520 800 | 2,250 646
436 467 640 ,400 | 3,930 800 | 2,140 745
444 459 622 13,800 | 4,120 [ 970 | 1,840 882
452 49| 638 12,300 | 3,970 | 1,140 | 1,750 882
461 0| 670 ,280 110,300 | 3,770 | 1,170 | 1,890 855
469 499 270 1,400 | 6,700 | 3,600 | 1,280 | 2,040 828
478 515 75 1,600 | 4,840 | 3,600 | 1,480 | 1,990 712
487 811 605 1,640 1 4,790 | 3,770 | 1,360 | 1,940 720
495 5911 705 1,560 | 4,280 | 3,670 | 1,320 | 1,890 695
5356 543 715 1,620 | 4,050 | 8,670 | 1,140 | 1,750 670
600 511| 730 1,640 | 3,810 | 3,520 | 1,080 } 1,520 645
660 507 740 1,660 | 3,220 | 3,300 940 | 1,440 645
735 527 767 1,800 { 2,990 | 3,020 855 | 1,400 645
735 538 | 762 2,110 [ 3,040 | 2,710 | 818 | 1,200 622
636 523 789 2,470 | 3,020 | 2,300 781 | 1,140 600
5 bo | T 210l 200 | vam| 17| Vom| ot
BB B Rrdimieng 8 8
....... i oo 31 fockoust 8 - 1 I ot
NOTE.— in ted Nov. 14-19; July 25-28; heights not available. Rise Nov. 21-28 dus
to release of water in Colorado. Discfuargoeompu by indirect method for shifting econtrol Mar.

21 to May 17.

Monithly discharge of Rio Grande at Embudo, N. Mex., for the year endira Sept. 30, 1916,

Discharge in second-feet.

Rua-off

Month. (totalin
Maximum, | Mintmum. | Mesn, | %0ve-Jeet).
. 660 36 s 29, 600
. 4 414 504 30,000
. 1 378 408 30’ 600
7 w| on| 370
1,900 % 1, 67,000
-8, l,% a: B - 100,000
3 3, 371,000
Li% Lio| & 179,000
1,480 670 g 61, 300
3,650 H5| 1, 103,060
882 564 604 41300
15, 400 376 1,490 | 1,080,000

RIO GRANDE NEAR SAN MARCIAL, N. MEX.

Location.—In sec. 19, T. 7 8., R. 1 W, at the Atchison, Topeka & 8 nta Fe Railway
bridge, 1 mile south of San Marcial. No bmporians tributaries erter in the imme-
diate vicinity of the station. T

DrAINAGE AREA.—Not meagured. ,

RECORDS AVAILABLE.—January 29, 1895, to September 30, 1916.




BIO GRANDE BASIN. -

Gaax.~~Inclined staff established January 29, 1895, and destroyed by MW

Wire gage established in its place at same detam. ~ This was soon abandc et and
heights have since been obtained by measuring with a graduated red from

the bridge deck to the water surface. Gage datum unchanged. .

D X MEABUREMENTS.—Made from the bridge.

CHANNEL AND coNTROL.~Sandy and very shifting; braken by several bridve piers.
No isdorination on’ control section. ]

FXTREMES OF DISCBARGE.—Maximum meen daily discharge during year, 15,100
second-feet on May 14; minimum mean daily discharge, 125 secund-feet on Octo-
ber 4, 1895-1916: Maximum mean daily discharge, 83,090 second-feet on October
11, 1904; mininsusm mean daily discharge, no flow for sever! periods.

Diversions.—Considerable water diverted for irrigation above station. . ‘

Accuracy.—Btage-discharge relation not permanpent; not affected by ice. Owing to
the shifting control, detorminations of daily discharge are based almost entirely
on frequent current-meter easurements.

CooreraTioN.—Records Tutnished by United Btates Reclamation Service, and
reduced to three significant figures by the United States Geolégical Surv~y.

Discharge medssirements of Rio Grande near San Marcial, N. Mez., during the yecr ending
Sept. 30,-1916.

-l
bty

L g

&
.5 g 00 o 53 50, 00,61 95 00 i g g 0 B9800 59

[Py o
.

-

J3E IR e SN S YENEREARERANESS

[Made by King and Kabelin.]
Dig- G Dis- Gaie Dig-
Date. hgim charge. Date hei;iet charge. Date. height | charge,
| i N
Feet. | Seeoft, Feet, | Becfi. Feet.
9.9 #3 1.4 538 12.5
10.1 0?2 1.7 871 12.7
10.1 b3 1.7 822 12.6
10,1 27 1.8 908 13.¢
10.2 218 1.9 850 12.8
10.1 234 11.9 981 12.5
10.9 14 12.0 819 2.8
9.9 212 12,1 1,130 12.0
10.1 163 12.0 790 1.9
10.1 12.3 1,170 1.3
10.4 1.8 748 1.3
ns 12.1 1,080 1.3
10,7 12.0 1,080 114
10.7 12,5 1,980 1.7
10.7 12.9 2,800 1.8
10.8 13.1 3,240 12.40
10.8 14.2 7,110 1.
11.0 13.0 470 1.
11. 4 12.7 130 12.
n.1 13.4 580 11.
11 13.0 730 11.
. 12.8 660 12
)3 8 13.0 610 11
1t 13.2 11.
o 13.0 12
13.1 12
13.9
14.2
13.5
13.3
4.1
15,2
14.8
13.4
13.3
12.8
12.9
12.8
12,7

ECRER R RS
AR AN AR A R AR AT

g

s Estimated; meter logt in observations,
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Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Nez., for the year
ending Sept. 30, 1916. -

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
365 165| 660| 620 630| 980 4,480 8,320 | 4,700 {1,150 | 1,160 760
325) 195 575 555| 630 1,040 3,580 | 7,640 3,860 1,030 | 1,700 655
240 | 214 550 430| 580 1,170 | 3,140 | 7,420 | 4,700 | 902 | 1,420 | - 600
125 250 | 525 460 630 960 | 3,140 | 6,530 | 3,820 769 | 1,390 520
300) 285| 525 495| 680| 830|3,140 4,820 4,210| 678 ] 1,500 45
305] 200! 595] 530 820 750 | 2,910 } 4,400 | 3,810 ] 544 | 1,510 470
1550 255| 665| 530] 740 855)4,800 (5,040 | 4,000 488 | 2,210 200
2501 265 650 565] 665| .910| 3,460 | 6,400 | 3,920 | 432 | 2,260 320
225| 280| 680 565| 620 1,080 2,940 | 8,120 3,980 | 375 | 2,460 205

- 230 300f 695 530 | 590]1,120| 2,730 | 9,140 | 3,480 | 375 [ 2,240 295
235| 350 690 515| 710} 1,040 | 2,730 [10,000 | 3,300 | 578 | 1,940 290
240 430 730 910 | 1,140 | 2,500 {11,600 | 3,880 578 | 1,800 525
205| 3% 700 615| 855} 1,620 2,580 (14,300 | 3,540 | 424 | 1,540 230
190 345 625 620 750 | 2,260 | 3,820 {15,100 | 3,820 694 | 1,630 215
220| 315| 560) 765) 800) 1,980 | 3,800 14,400 | 4,160 | 784 | 1,580 195
2251 345| 530 700 | 845 2,200 | 3,610 113,300 | 4,100 | 352 | 1,460 250
230 | 365| 600 775 990 3,320 | 3,100 (12,800 | 3,560 | 640 | 2,540 360
2351 37| 600 745 | 980 | 2,700 | 3,480 10,300 | 3,720 | 928 | 2,000 250
175} 380} 670 11,200 930] 2,800 4, 8,210 {3,380 | 849 |1,90] -295
175 375| 585 1,330 1,030 | 3,020 | 4,300 | 5,020 | 3,460 | 1,070 | 1,910 345

365| 535 1,670 930 3,240 4,220 | 6,720 | 3,300 1,370 | 1,930 255
240 390) 440)1,5701 980} 4,120 | 4,220 6,720 ! 3,350 1,140 | 295 270
215 415 450 1 1,060 | 1,020 | 5,000 | 4,220 | 5,760 | 3,060 841 | 1,680 255
155| 440| 435 1,010 1,120 7,110 3,830 | 5,610 | 2,940 [ 783 | 1,500 230
155| 465| 425| 950 970 | 5,700 | 4,080 | 4, 2,880 783 | 1,580 210
160 500 445 890 | 5,620 | 4,270 | 5,000 | 2,740 756 | 1,430 210
1651 565 445 770 | 806 | 4,360 | 4,780 | 5,760 | 2,200 ] 913 | 1,230 180
160 735( 440 8001} 4,100( 4,800 5,920 { 1,970 512; 955 180
60| 715| 575| 80| 790 3,840 6,580 | 6,000 | 1,600 459 | 900 175
155 695 575 710 |oenenne 3,660 | 8,210 | 5,560 | 1,370 406 700 175
155 )...... . 685 715 [...o.o. 4,200 |....... 5,020 f....... 1,420 925 ... ...

Monthly discharge of RioGrande near San Marcial, N. Mez., for the year ending Sept. 30,

1916
Discharge in second-fee*. Run-off
Month, - {tetalin
Msximum. | Minimuot.{ Mean. | 8c7e-fect).
o
365 125 213 13,000
735 165 381 22,700
730 {. 425 576 35,400
1,670 430 bert 47,800
1,120 580 - 818 47,100
7,110 750 | 2,670 164,000
8,210 2,500 | 3,930 | 234000
15,100 £400| 7T950| . 488000
4,360 1370] 3460 206,000
1,420 352 743 45,700
2,540 25| 1,500 97,800
760 175 32| - 19,400
15,100 1281, 1,220,000




RIO GRANDE BASIN, : 79

- RIO GRANDE AT EAGLE PASS, TEX, Lo

Locxm:.—onalf a mile above the highway bridge between Eagle Pass, T x., and
Ciudad Porfirio Diaz, Mexico._

DrAINAGE Anza.—Not messured.

Recoskns Avamasrs.—May 1, 1900, to April 30, 1916, when station was disco~tinued.

Gaog.~Vertical and inclined staff.

DiscABGE MEASUREMENTS.—Made from cable.

CranwNer.—Extremely shifting; banks subject to large amount of overflow, baginning
at stage of 22 feet.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.5 feet in after-
noen of October 8 (discharge, 15,980 second-feet for mean daily gage 1 ~ight of
6.25 feet); minimum stage recorded, 1.6 feet February 27-29 (discharre, 2,130
socond-feet).

1900-1916: Maximum stage recorded, 34.6 feet at midnight June 29, 19C5 (mean
daily discharge June 30, 1905, 238,300 second-feet); minimum mean d-ily dis-
charge, 1,080 second-feet, April 15, 1913,

Dwnms.—-—ﬁe information.

Accuracy.—Owing to the shifting contml estimates of daily dlscharge are based
almost entively on frequent current-meter measurements.

CoopPeraTioN.—Station maintained and records furnished by the Commission for the
. Equitable Distribution of the waters of the Rio Grande.

Dudbargc measurements of Rio Grande at Eagle Pass, Tex., during the year ending Sept.
30, 1916.

{Made by L. C. Giltiam and C. F. Carson.)

Dis- Ga, Dis- Gare | Dis-
Date. Lm charge. Date. height.] charge. Date. llm(tcl;uge.
Feet, Feet, |Sec.ft. Fect, |Bec.fL.
48 2.2 2, Mar. 3.. 25 (316
‘3.0 2.0 2807 2.4 | 3,12
2.9 20| 2,668 2.6 | 3,228
2.8 2.0 2,538 25 | 3,173
2.6 2.0| 2,47 2.5 | 3,160
2.6 2.0 2,492 2.5 3,163
2.6 2.0 2,543 2.5 3,144
25 2.0 2,569 25 | 8,165
2.4 2.0 2,631 2.4 8,146
2.4 2.0 2,495 2.4 3,133
2.3 2.0 2,381 || Apr. 2.351 3,113
2.3 2.01 2,458 2.45] 3,144
22 2.0 2,316 2.4 3,146
2.9 LY| 2,283 - 2.5 162
2.9 “18| 225 2451 3138
2.0 1.8 2,378 245§ 3,150
2.0 1.7 2,146 2.35 | 3,144
2.0 17| 2m 2.0} 3,100
2.0 16| 2147 1.7 | 8084
2.0 16| 2,137 1.5 | 2,968
2.1 1.6 2,18
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Daily discharge, in second-feet, of Rio Grande at Eagle Pass, Tex., for the year ending
Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr,
) S 9,230 | 3,670] 2,010| 2,801 2,30 | 3,190 3,130
2. [ 12,201 3,510 2.930| 2,530 32,40} 3,160[ 3,120
3. 15,980 |23,460 102,950 | 2,540 |a 2,460 [23,160 | 3,110
4 12,060 | 3,460 | 2,930 (02,540 | 2,460 | 3,130} 3,110
5. 10,530 | 3,390 | 2,920{ 2,520 2,370 | 3,120] 3,120
1a7,500 [23,390 [¢2,900 | 2,510 |a2,200 143,120 | 3,140
6,600 ! 3,390 | 2,800/ 2,506 2,200 3,120} 3,13
6,300 3,300 2,800 |a2,480| 2,200 | 3]1201 3130
5,980 |63,390 |@2)880 | 2,470 |a2,200 {3,230 | a3;140
5730 | 3,300 2,870 ) 2,460 | 2,320 | 3,190] 3,
5,660 | 3,300 2,870 2,450 | 2,350 | 3,170 | 3,160
5,600 1a3,380 | 2,860 {22,440 | @ 2,300 {03,160 | @3,160
5470 | 3,340 |a2,%60 | 2,400 | 2,380| 3,160 3,
5,340 | 3,410 f 2,850 | 2,520] 2,2001 3,160 3,150
5,150 | 3,340 | 2,840 |a2,540 |a 2,150 |a3,160 | a3,140
24,900 (23,200 |22,830 | 2,540 | 2,150 | 3,160 3,140
4,900 | 3,200 | 2,840| 2,550 | 2,160 | 3,160 | 3,140
2,900 |2 2,570 12,170 @ 3,100 | 43,150
4,470 2010 2,590 | 2,160 | 3,150| 3,160
22,930 | 2,610 | 2,150 | 3, 3,150
2,830 12,630 |¢2,150 123,140 | a3,140
2,820 | 2,500 3,150 | 3,150
a2,810| 2,550 2140 3,160 [ 3130
2,790 |6 2,500 |2 2,140 (3,170 | 3,100
2770 | 2,460 2140 | 3,1 , 000
2,760 | 2,420 (02,140 | 3,160 3,050
2,740 22,380 | 2,130 |a3,150-| a3,030
2720 2,400 2130 | 3,150 | 2,990
2,701 2,420 2,130 3,150 | 2,970
26001 2,4401... ... 3,140 2,060
22,670 [¢2,460|...... jed, 130 ...

a See also discharge-measurement table. .
Monthly discharge of Rio Grande at Eagle Pass, Tex., for the year ending Sept. 80, 1916.

Discharge in second-feet. Run-off
Month. (totalin
’ Maximum, | Minimum. | 3%ean. | 0re-feet).
” 15,980 3,620 5,974 367,
3,570 2, 3,218 101, 464
o0 | % 2,841 174,
2,630 : -2 153,
2400 - £130] 2,25 129,132
3,m - $120[ 3,15 196,300
. 3,160 2,960 | 3,10 185, 000
Theperiod,.................. e e [ P FUUS RPN ST 1, 400, 000

m rmo DE TAOS NEAR TAOS, K. ME¥X.

LocaioN.—About sec. 2, T. 25 N., R. 13 E., at Glorietta Grove, 2 iriles a&ove Taos
Pueblo, 4} miles northeast of Taos, near the center of Taos County. A number of
intermittent tributaries enter above and below the station,

DrainacgE ArREA.—Not measured.

RECORDS AVAILABLE.—December 19, 1910, to December 9, 1916, when station was
discontinued. Fragmentary records March to December, 1910.

Gage.—Bristol water-stage recorder installed on the right bank a short distance above
Glorietta Grove. A vertical.etaff gage was installed April 7. 1910, but was
destroyed by flood before July 12, 1910. On Qectober 12, 1810. a hew gage was
installed at the same site, but was referred to & datum .27 foot lower than the
original. The water-stage recorder was installed December- 19, 19i9 at the
satne gite and referred to the datum of the second gage.

\




! . ‘aadgmex ﬂomthmugh
Wmdm Bnnhmlow Mmmmof
.faﬁamﬂl&&hwge Control shifting. g

e b

-~

Exrmm@ammmm—-}m&emmned B Lo
Iﬂ.——ﬁhwﬁ'chwgem not affected »by 1ce. A

Accuracy.—Stage-discharge relation not permanent control shifﬁmg &uﬁ.ng lngh
water. Standard rating curve fmé!y well defined. . Operation of water-stage

, recorder unsatistactory. Woekly staff gage readings available. Daily &'~chargp
s ascertained by indirect method for shifting control. " -Reeults fair. - o

DuchargemmevmmaqumPueblode Taos near Taoes, N. Ma: dunngthswmdmg
Sept..so 1916.

. e G 'Dis» 4 Dis- .

~ Date, Mado by— norehy. | charge, || Date- Made by~ nﬁ chatge.
T e, éecégcq R T peat, | Beett.
2.17 5l suly 4|C.R.Dwire...........] L] B
8.24| 194 Sept. 12 | Follamsbes and Man- S

ALAGOR . <evmaeone. 13| 183

Dmly dwcliarye in decvtid-feet, of Rio Pueblo de Taoa near Taoa, N. Mex., for the year
ending Sept. 30, 1916

Day. Oct. | Wav. | Deocl| Jan. | Feb. | Mar. | Apr.
54] 961 84} 74} 1 3
64] 11 24| 84| 1 3
HIEARHEIROE
2.8 “$4]- Sel - Eed 181 %’;’ :

BARHE BRI
i ] 64 11 841 14 35
1 84| 84 96| 16 3%
8412 7.4] 9.6} B 'ty
8] 84} 74] 08l 2 56
64| 6.x]. 74! 81| 8 %4
g4 74| 74| 84}.4 481
74| 96| 961 86| 4 i

98| &4 6| ®wej 43 | 4ol
1271 o6l 84t 1 e wi
1w | s4|l 1 | B0 53
Tal Bef Bel @ odw o\ om)
13 | o | ®al 13 ¢ 2 :
96| o5l 12 {13 7] %0 68
8,44 12 || s | es)
84 12 13 53 82
swe| B ael13 | s |
n |1 84| 13 | 46 12
64| 12 s.4] 12 | 38 149 |.
a8} sl 84} 13 [m 166
ARHEERE AR 1
THwat S B | B | B
g4 1 9.6|...... 35 260

ceeened 13| 908 (210000 - T .

" 78391°—wsP 438—17-—8
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Daily discharge,_ m:mdeet owaPmblodstTaosNﬂez or the
y 4 pmodOct 1 to Dec. 1, 1916 ' 4

Monthly discharge of Rio Pueblo de Taos near Taos, N. Mex., for the year ending Sept.

30, 1916.

Discharge in second-fee*. Run-off

Month. (totalin
Maximum. | Minimum, | Mean. | 8cre-foet).
.- u 74| 1.6 73
Bl A .e® s
Bl %? TE®mE, w0
14 41 T 616
5 96] 326 2,000
260 ‘80,2 g

RIO LUCERO NEAR TAOS, N. MEX,

Location.—In sec. 11, T. 26 N., R. 13 E., just above head gate of Seco ditch, at
mouth of canyon, 9 miles above Taos, near center of Taos County No important
tributaries near station.

Drainage AREA.—17 square miles (measured by Indian Service Survay).

Recorps AvamasrLE.—December 17, 1910, to ﬁeptamba &, 1916 Fragmentary
records from March to October, 1910. -

Gagr.—Bristol water-stage recorder on the right mmmm datum as staff
gage which was used April 7 to Decembal&,im GagereadhmeueiMon—
dragon.

D;mmnamm—vﬁadébyvﬂhgam Wﬁ‘m upsiream
mm - ',,_7 =

CHANNEL AND CONTROL.—~Bed composed of sand ana gravel. Baunks are of mediup
height, but are not overflowed, as discharge is smalk Control j» st below gage;
shifts badly.

EXTREMES OF DISCHARGE.—Data too meager to determine.

Ior.—Stage-discharge relation seriously affected by ice.

Diversions.—None above station; below station water is diverted for irrigation.

RrcuraTion.—None.

Accuracy —Stage-discharge relation mtmt,eamlbndly st *fting. Opers-
tion of mmmmmmmmmmwm dis~drded; weekly
staff gage readings available; poorly defined rating curve applied indirectly dur-
ing year. Discharge determnedonlyfordﬂyamvﬁchmﬂmwm
Results poor.

Jaie



;i measurements o x-mw‘“
Discerrs e te .

Laiiail C i . A 1

Date. Madoby— N ¥ eh;’g'& ‘Date.

Feet, | Sec.t.
1] 150 Juy ¢f
87 |l Bept. 12

)k

Dadydudmrge MMQRmMomMM‘W‘:S emt:;;
- BSept. 80, 1916. R

‘ “Pay. . ' | Ot ~Nt§v. mc Jan. | Feb. | Mar. | Apr. | May. {-Fine. | July, ¥ Au™ { Seps.

+13

s worsans
sasanan

aven

crvenan

Nore.—Discharge estimated because of ioe Doc. 18, 25, Jan. 1 and 8.

Daily discharge, in second-feet, of Rio Lucero near Taos, N. Mez., for the pericd Oct. 1 e
to Dec. 2, 1916. S

sxenene

sessmouiomasene
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cmmnmncmt, SEX,

Looxuox —Insec, 25, T.31N,,R.3E., at hxghmyWﬂmnmd from Chama
to Tierra Ammlh, 24 miles mut.heast of Chama, . :mw above mouth of Little
Chama River, in northern part of Rio Arfiba Coustty. -

DrAINAGE AREA.—Not messured. -

REconps svamaBLe.—May 27, 1914, to September 30, 1916. From September 23,
1912, to May 26, 1914, a etation was maintained on Chama Riv-r at Chama, 2
miles upétream. No intervening tributaries of consequence.

Gage.—Stevens water-stage recorder attached to downstream side of bridge pier.

DiscEARGE MEASUREMENTS.—Made by wading or from highway bridg=.

CHANNEL AND CONTROL.—Bed composed of sand, gravel, and rock. Banks are of
medium height but are not overflowed except during extreme'y high atageu
Control loeated at rapids 100 feet downstream; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
4.65 feet at midnight May 7 (discharge, 1,560 second-feet); minimum stage, 1.53
feet at 4 p. m. November 5 (discharge, 22 second- feet).

Ice.—Stage-discharge relation seriously affected by ice; observation~ dlscontmued
during winter.

Drverstons.—City ditch diverts approxxmately 2 pecond-feet from June to'Sep-
tember.

REecuraTiON.—None. - .

ACCURACY. ——Stago-dischmge relation not permanent; control shifted after high water;
afiected by ice during winter. Rating curve fairly well defined; applied mdl-
rectly May 9 to September 30. Operation of water-stage recordqr satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage heights
determined from inspection of gage-height graph. Results good.

Discharge measurements of Chama River near Chama, N. Mex., during the year ending -
September 30, 1916.

aa Dis- Dis
Date. Made by— hei;iet charge. || Date- Made by— hgl‘éﬁ charge.
Apr. 12 and Cowdge, o | 5% | a 7| 6.8 jﬁ? (T
. OWarey..... . g, o, #3 P ; S S N
¥ 8| 6: & Cowdrey, e ... 8.9 | 1,210 Sept. 16 Fotlinshaotnd Gowdriy] 168| 4.6
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E{

‘;Eig 1
ERgEg

&8 5888

51

T W

o 3

e TR AIAA

wsemran

f soree

Jm
747-
"7
-
L BE ]
e 3 “
1) 3 152
24| 10| 00 e 97 10
22| 1,510 g i e ;: e g
' ﬂhg “eel 1w ¥ &7
_grel Leso] &) aMi- e - 82
M| B0 P04 - WE| . B
| | el el w .. &
o B B8
- 483| 846| 564|134 e %
30| o6] sm| )] e %
. L 52 4 “
WM e W &8
78| 7s| 4] ns 4 4
a0 el st url o 1]
1,000 -907| 430| 128 d 40
1,150 | 934 T 1 R
1450| 872 3 s - -1
180 | @i -} WY # 8
1500 se| s8] mei & »
1,850 -8 -3} wei: oo -
eeand BBl 196 o

s SoTE. —Dischargo Apk. 30-May 1, June 16-19 estimated from comparative hydrographs of othee stations

Monthly discharge of Chama River near Chama, N: Mez., for tha year ending Sept. 30, 1916.

s

Run-off
(total in:

. ummnnmzxmw . MEX.

Locaten.—Insec. 7, T. 2¢N., R. 4 E., at highway bridge hdtamﬂpw“mut of’
-~ Purk View, abmsmieetbelaw confluence- of Brazos snd Chama ¥ vers, i

.. morth-central past of Bio Arribe County. ' .

Dramvaer axgx.—Not méssured. -

mooxns AVAILABLE. ——~Nmmber25 1912, to Sepfembar% 1918, whenm was
diséontinued.

Gmn ~-Friez water-stage recorder attached to downstream side of right ﬁm‘!w@u
During 1922 and 1913 tho-recorder was attached to the dﬁmmmnd*dngﬁ
abutment of bridge but was mevedtoﬂwpmtmemd" "«guin
- channel in 1914; original datum unchanged., o

- DIscHARGE maum:m—-—lbde from bridgs or by wading. "
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CHANNEL AND conx..——-—Bed composed of large .cobblestones, sand. and gravel
shifts extremely during high water. Right bank high and not subjet to overflow;
left bank is low and is overflowed at extremely high stages. Control composed of
loose bowlders and coarse gravel; 100 feet downstream.

EXTREMES OF STAGE.—Maximum stage during year; from water-stage recorder, 5.85
feet at 9 a. m. May 5. Minimum stage from water-stage recorder, 2.88 feet
September, 28.

Icz.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.

Diversions.—Between Chama and Park View approximately 8 second-feet is diverted
from Chams River and 18 second-feet from intervening tributaries during irriga-
tion-season.. = - ,

ReaurATION.—None. -

Accunracy.—Stage-discharge mh.non not permanent; control shifts ext-~mely during

and after high water; measurements insufficient to permit estimat-s to be made

by indirect method. Operation of water-stage recorder fairly satis‘actory.

Duchm'gc nwasurementa of Chama River ai Park View, N. Mez., dunng the year ending

Sept 30, 1916.
. o | Dis Ga, Dis-
Date. Made by— ;:Elﬁ-t. o, | Date. Made by— Do | oo,
: Feet. | Sec.ft. Feet. | Sec.t.
ﬁgt. 13 and Cowdrey..... 4.25 602 | July 18| G. 8. Cowdrey,jr...... 3.54 360
y 11| G. 8. Cowdrey, jr...... 5.55| 4,210 || Sept. 15 Follansbee and wdre”| 3.04 77
Daily gage height, in feet, qf Chama River ot Park View, N. Mez., for the year ending
Sept. 30, 1916. R B
Day. Oct. | Nov. | Apr. | May. | June. | Juty. | Aug. | Sept.
“s.08| se4f 3.57] az:
soa|l 3% 3] 318
497 as4] 37| 32
406| 378! 348]| 318
48| 37| 34| 215
495! 3.76] sel 3.3
47| 37| 342 32
488 | 36| 3.40{ 3.15
48| 364| 331 ‘380
48| 36| 333|352
. 485 38| 325] 324
. 478 35| 3.2 315
.10 |- Fit 3 a5l 3w
.10 |- 472 |00 24| 308
10 I 62! 304
3.12 a6l 8871 3.7} - 30
3.12 45| 36| 848
il 458 3.53] 338
n .58 | 3.47| 398]
3.1¢ : - 448 2M0Y BRI,
3.09). I B S e
R B -1 3 4 1 j’%r‘fia%»
S0 o - Ao aE T AR 1R
3.08 598 [75a8] 1788
3.081.. "5.43 3.3¢ 331
3.07 |.- 5.22 3.4¢  3.27
3.07 |.. 528 243 3.2
3.08 5.28 3,50 ~ 318
3.08 5.2 3.50 333
3.08 sal......| a8 336

Nors.—Stage-discharge relation affected by ice Nov, 7-10,




N R 2 E. wmuhoxeuym 1mio§elow1€1v~do
- afomAmﬂﬂth&&nAthwnty Nutrias
" Oreek,’ mnmmmawmmmm joins Chams
Biver from the north 4 miles below station. - :
an;m—uam o
Recoxns Avmmw&mberzs 1913, toSopkmbersﬂ 1016, O
Gaox.—Btevens water-stage secorder attached to fock wall on right bank.
DiscHARGE MEASUREMENTS—Made by wading oz from cable just above gage .
CHANNEL AND mm%ﬁcompmdld solidirock overlain with giavel; changes
slightly. Banh‘ Mmbimwmm%rﬁimhﬂw”
serves as coptrol.” TR
'memotmcsmne—llmmn during year, ﬁmwmm, :
7 9.1 feet at.7 a. m..May 10(dmchrge 4,860 second-feet); minimum stage, —0.1¢
~ foot at noon October 28 (discharge, 28 secondfest).

Ice.—Stage-diacharge relation momly affected by ice; Mvmdmmued

. during winger. .

Mms.%?ﬁ?mmdﬁemmnwmvm ippmxm\tdyx
seeond«festmdxmtedﬁom(ﬂnmammmdzmdieetmm

_ mbutamndtmnganpnmm:x

Reeurstion.—None. *

Awmcx—-&hpmcnkﬁmmtwmut mwmmm-zym
defined Limits; affécted'by ice during winter. Rating curve fairly well dofined;
spplied indirectly May 2 fo Aggust 15. Operation of water-stage recordar satis-
factory. Daily discharge ascertained by applying to rating table mea~ daily
gage height determined from inspection of gage-height graph. Results go~d. .

MWMJOMRWWEI Vado, N. Mex., wmwm

Sept. 30, 1916.
I e - -
tr 8| Branimro| 1] 6| b TR TR

txmnu“mmmwmmm"mpmmm

LRl e e s ra

T . ° fos ataens Y
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LTI TR R AR
Daily discharge, in second-feet, of Chama River near El Vado, N. Mex., for the year ending
: Sept. 30, 1946, - is .
. Day, Oct. | Nov. |-Apr. | May. | June, | Julr. | Aug | Sept.
60 2,320 51| 453 126
55 2,20 4v| 506 102
5 T000| 45| 573 %0
50| 2240) 49| 32 20
) 200 4@ 24 86
" 50 700| 2,060 40| 450 83
50 3,300 1,90.| 39} . 33¢ 129
49 | Le0| 3w 100
“® Lo+ Tz 39| @@ 86
46 1,900 | 3| 192 253
48 49| 1,00} 40| 182 308
“ 3,5% | 1,80 3w 208 170
g s | ) = e
ool Ll aw| us 97
2,40| 1,440 45| 673 )
2,450 | 1,340| 39| 374 85
2,300 | 1,320| 3mW| 234 83
2,550 | 1,300 mn 184 83
280! Lowe| 21 18l 82
2,20| toso| 29| 168 76
3,300 966 | 9| .154 7
2360 | 906 38| 127 68
‘o] sMd| 27| 208 65
, 0101 762] 3| 143 62
2,000 7| 29| 139 60
260 | ee2| 29| 137 59
2,600 a20| 3w 138 58
2,680| 58| 25| 124 58
‘2ep| b63| 3| 106 58
2,580 |........ 36| 154 |........

Nore.—Discharge estimated July 11-16 from comparative hydrographs of stations in same basin,

Monthly discharge of Chama River near El Vado, N. Mez., for the year ending Sept. 30,
. - 1916. -

Discharge in second-fest.
" & 3 TS
61 41 50,
2,370 T4} 1,410
4,200 1,500 | 2,760
2,320 563 1,460
245 353
673 106 259
58 100

wos

BRAZOS RIVER NEAR BRAZOS, N. MEX,

LocaTion.—At mouth of the box canyon 3 miles east of Brazos, 15 wiles southeast of
Chama, in northern part of Rio Amba. County, :bm 1§ miles m mouth of

Little Brazos River.
8. AREA.—Not measured.

nmoi& AVAILABLE —September 18, 1913, to Se;ttemberﬂﬂ 1918, -
Gaex.—Friez watar-stage recorder on left bank. |
- DISCHARGE MEASUREMENTS.—Made by wading or from cable near gape.
CHANNEL AND coNTROL.—Bed of stream eomposed of rock, gravel, a~d sand; perma-
nent except during high stages when slight changes occur. Banl~are of medium
height and are overflowed only during extremely high stages. Control at small
rapids 150 feet downstream; prscucally permanent;




'fniodm; idrw,

Exraring o¥ sicasion. —Maximum 36& dm‘ing yodr, fioth Wi =
_497 feet s£B-p. m. May 24 (discharge 2,760 nmd-faet), zmmmmw m
400t at 4 pi o, Noveusbor 13 (discharge, 10 second-feot).

Ica.dtmedmhurga relabion seriously affected by ice; Mvstmna dise atinued

, during. mm
Mzuwiiwﬂm above utﬁhon, approximstely 8 second-feet dm;md betow dur-
_ing irrigition ségon. ,
Enmmmmmw}mnea
Avdoracy.—Stage-discharge rglstmn practically permanent; affected by ic dmmg
- -winter, - Rating curve well defined between 15 and 2,000 second-feet: - Opein-
tion of water-stage recorder satisfactory. Daily discharge ascertained by apply-
mgmmnngubh&%gageﬂeighumemwmmm oxmhuw
_+graph. -+ Resuks excellent..

Dtmgemeammmof&azosm WBW,N;«“% ﬁﬂwﬂ»mm
. Bept. 50, 1916. =

ids- =;> ‘ ’ ,l. Dis- g . .":’
—_— Y | PR S
Cowdrey..... , 3 - 3
18 |G, 8 Cowdrey, jr; ... 3.8} ,sw Bept. 16 | ¥
PUREPRIIY Spraps ] —r
Dadydwdwgs mmmi;ﬁu ofBrmRﬂwwm N M,ﬁrﬂwyavm
Bept, 80, 1916.
Day. Oét: | Nov. | Apr. | May. | Jdbe. Tuly. | -Aud | Sept.
g‘t ig ........ z L0 W] Wl ~a‘g
n| e[0T em| Lsw| am| el 2
A LY JIRE N8
bl T RO %:% 1,1 ,’{g ""ﬁ*" g
1 Ty e 1,20 ;,gg AN
B B Do) vl Wl &
Wl ol...... 0| o3 | f wm
1 gl il Qﬁ =1 mm'f; &
Bl Bl AR Sel | Wt %
18] 15 Lap| ME| 18| £ 29
2 15 254 e
2 o5 - Dt edeet -3
2 e8| 143 & 30
,g Ag 7 €7 34
gl m| € 2
18 B -0 ™ & 25
CBlAL T B
amiieel el m
: KA 0
IR ﬂ
[LJ JEH,
lE
o b 1
o .
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Wonthly discharge of Brazos River noar Bracos, N. Mez,, for the year ending Sept. 30,
- ) 1916. )

Discharge in seeond-foet. Run-off
. Month. (totalin -
Mevo. | acre-feet).
18.8 14190
15.1 . 479
™ 8,920
1,5% 94,100
8 48,100
174 10,
99.3 6,110
43.6 2,

. PIOOS mvnx NEAR DAYTON, M. MEX,

LocaTion.—In sec. 13, T. 18 8., R. 26 E., 3 miles east of Dayton, I"idy County,
half & mile above mouth of Penasco Raver

DRAINAGE AREA.—Not measured.

REcorps AvamasrLe.—March 24, 1905, to September 30, 1916.

GagE.—Stevens water-stage recorder on right bank; installed Augus* 27, 1914, at
same site and datum as staff gage installed September 7, 1905. Original gage,
which was 100 feet below the mouth of Penasco River and half a mile below
present gage, was washed out September 6, 1905.

DiscHARGE MEASUREMENTS.—Made from cable. ‘

CHANNEL AND cONTROL.—Bed composed of sand and gravel; shifts, esp~cially during
high stages. Right bank consists of clay, left bank of sand; both are subject te
overflow during extremely high stages. No well-defined control. .

EXTREMES oOF DISCHARGE.—Maximum stage recorded ‘during year, 10.73 feet from 11
a. m. to 1 p. m. August 24 (discharge, 7,200 second-feet). Minimum stage 2.45
feet from 11 p. m. July 26 to 1 a. m. Ju]y27 (discharge, 23 second-feet).

Ice.—None reported during year.

Diversions.—Considerable water is d1verted above station for the ure of irrigable
valley lands; quantity not known but not in conflict with rights of Carlsbad
pro]ect of the United States Reclamation Service, which serves abont 20,000 acres
in the vicinity of Carlsbad and sfores part of the water used nesr Carlsbad in
Lake McMillan, 10 miles below gage. -

REeguraTiON.—None.

Acouracy. —Stage-discharge relation not permanent; periods of chang~ are covemd
by discharge meagurements, Daily gage heights determined by inecting gage-
height graph, or, for daye of considerable flnctuation, by W hoitrly gage
heights. Discharge determined by indirect method ﬂtﬁif&ﬁgeﬂw

CoorrpaTioN.—Records furnished by the United Btates Heclamation £ ~evice.

Dudawg&maswcmnt; ,of Pecos Rtw w th N. Mex., during '+ year ending

WBYWOiUnMs&MWﬂmW}

Date Lzziz Do v [GmlRE| v SamlDe
Feet. | Sec- Feet, 8«:5-& Feet. | Sec.-R.
Oct. 1............ 530 (-1, . SN 4,88 4.19 283
Oct.2.... 5.42 849 . 4.00 312 . 377 207
Oct, 11 3.43 219 . 10. 3.98 kyi ) 2.76 .43
Oct. 21 3.55 228 3.7 266 2.76 4
Oct. 3.54 228 3.57 204 277 47
Nov.1 2,93 137 3.16 144 2.94 67
Nov.11 2.8 - 133 4,25 383 5.8 605
Nov.23 3.63 248 3N - ?.M 945
e s x tR] @igero) L) A
Dec. 22 3.81| 274 ss ﬂ;%, Sept.18......... 457 &
Jan.1.... 3.84 | _ 266 & : 3 -
Jan, 112072000000 3.88 | 2712 47| 4@

.

Vi



# umn@ﬁa.yfumsxwuﬂmrpmmm N.Hk,ﬁxﬂk;arﬂdhg

.

'

Sept. 8p, 1916,

£
g
§
£

i
B

g :

)
j

5B
e

§

b

BESSEN WBNES SUUEN NNEES SuEEs B

vk i

1

AERHE SENBE BUENS NUBSE EZREEY

eIl

NNS BBEEN MUESE HEUEE BhbEy

“
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20| 7450 81885
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22 ). 68} 280} e | 24
- 887} 856 B4 W 189
385 | %,074 264 81 410 316
- 388 1,172 2704 30 3. 858
so7iL,413 ) 252] 28} 4| 72
5203537 26| Wy 47 3%
606 r1,22| 22l || e
666 1,150 {. 1921 ~ 0]+ 1300 192
568 13,102 | 188 40 .28 177
507|064 182 | | 163
5] 7’s6e | 12 30| & 12
67 F T42¢{ 12 28| &N 144
. 795 (i;g 124 | . 25 |+1 100 138
. 877 530 189 § - g $,30" 124
558 | 487 | ‘141 }- Kar] 120
4021 4871351 . 2511, 119
- 5341 4547 . 1M 314 7
580 |- 414 | 102 30 { 63 113
506 400 72 30 &7 11
631 400 50§ 18|80
O 404 ... 130 §-- 44" |......
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Daysofdeﬁmncymdmhmmqf!’m sznwﬁaytouN I{w,jortheymmdmg
t Sept. 30, 1905-1916.

3, -

Dl Days of deficient discharge. -
in
”,:t!‘“‘ 1905 | 1906 | 1907 | 1908] 1909 | 1910 | 1911 | 1912 | 1013 | 14 | 1915
- % | -7 | 8| 8 |a0f-1un}|-12]-3)|-u|-15]-16
80 ... WUt B B ' I AT S 1 L T IO I 28
78 | 4|9 | @& 9| 18] 26 |ooio. 4] 3
100 {71371 12| o4 | 156 | 106 | 37| 34 | & 3| 2| 3 ‘
15| 20| 40 ] 138|170 | 1} ot | 63| w50 | 37 | 34 | 47
10! o] 75| 163|200 /| 28| 120 | 83| 18| 68| 37| 7
175 | e4 | 8 | 173 | 225 | 237 | 165 | 100 | 18 | 105 | 43 | 88
200 | 84 | 120 | 180 | 230 | 248 | 198 | 126 | 24 | 118 | 56 [ 106
250 { 115 | 148 | 180 | 263 | 272 | 248 | 185 | 262 | 173 | 8 | 185
300 f 158 | 175 | 210 | 285 | a20 | 282 | 241 | 205 | 236 | 16 | 222
350 | 188 | 208 | 244 | 318 | 324 | 303 | 280 | a20 | 258 | 157 | 264
400 | 225 | 243 | 279 | 330 | as1 | 311 | 303 | a3 | 271 | 226 | 284
450 | 242 | 262 | 200.| 343 | 330 | 317 | 300 | 340 | 276 | 263 | 294
500 | 25¢ | 282 | 306 | 346 | 344 | 326 [ 315 | 344 | 278 | 278 | 3ot
650 | 267 | 307 | 24 | 347 | 347 | 320 | 327 | 346 | 288 | 288 | 310
600 | 287 | 318 | 314 | 347 | 340 | 336 | 333 | 347 | 204 | 292 | 317
660 | 304 | 328 | 314 | 347 | 349 | 337 | 333 | 340 | 207 | 299 | 323
700 | 320 | 330 | 319 | 347 | 353 | 330 | 338 | 340 { 305 | 306 | 33t
800 | 337 | 347 | 322 | 350 | 354 | 341 | 342 | 350 | 312 | 317 | 341
900 | 347 | 351 | 326 | 353 | 355 346 | 353 | 317 | a3z | 346
1,000 | 351 | 358 | 334 | 352 | 355 | 350 | 357 | 353 | 326 | 333 | 347 .
1,200 | 358 | 35 | 341 | 35¢ | 356 | 357 | 362 | 356 | 336 | 243 | 358
1,400 | 358 | 361 | 343 | 356 | 357 | 350 | 365 | 356 | 344 | 349 | 360
1,700 | 361 | 363 | 353 | 356 | 358 | 360 | 365 | 358 | 354 | 35¢ | 363
2,000 | 362 | 364 | 358 | 356 | 368 | 361 | 365 | 358 | 357 | 356 | 363
. 2,500 | 363 | 364 | 361 | 356 | 360 | 362 | 365 | 362 | 350 | 36L | 365
3,000 | 364 | 364 | 363 | 366 | 360 | 363 | 365 | 363 | 362 | 361 | 365
4,000 | 365 | 265 | 365 | 356 | 361 | 362 | 366 | 363 | 363 | 362 | 365
6,000 ... ... 365 | 357 | 362 | 362 364 | 363 | 363 | 365
8,000 366 |....... 363 | 363 364 | 364 | 363 | 366
10,000 |- 365 | 364 364 | 364 | 362 |.......
18,000 |- ooolfIITIITIIIII 365 365 | 364 | 363 |....oo.
50,000 [.220000 IURRRNE ORI ORI IOSONS IR NEROnts MRS 365 { 365 |11

o Paily discharge for Jul :lstoAu 1908, notiwlmiod. Figures given for diseharge above 90
second-feet are thmfm‘esubjgcttoorrorg 5

PECOS RIVER AT CARLSBAD, N. MEX,

LocatioN.—In the SE. § sec. 6, T. 22 8., R. 27 E., at Green Street Brideein Carlsbad,
Eddy County, 300 feet downstream from Atchlson Topeks & Sanh Felta&ny
station, 1539&6%&130%159}1&&1)&):0%@&,2@0& :

DurAiNAcE anga.—Not meagured.

Recorps’ Avmﬁ«-%{syrﬁg 1008, to maf,m,m ﬁgﬂ; .
ber 30, 1416.

GagE. -—Vemcal staff, attached to the upstream side of middle budgﬂ pier mstalled
May 18, 1914. Gage used from May 28, 1903, to October, 1904, was an inclined
staff gage at the present site. From October, 1904, to March 31, 1908, vertical
staff gage at the same site was used.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHAXNEL AND cONTROL.—Bed composed of gravel and rock; nearly permaum but -
changes may occur after high stages and slight ci;angesh&veuk‘n piace during
the lower stages. Banks of medium he:ght not mibject: Mew ’ Phemon
of control not known.

EXTREMES OF DISCHARGE —~Maximum stage maée&

(discharge, 85, 700" socond:déet); mini
10-12 and 21, 1915 {gﬁgvhﬁ@tﬁ.&) ioot)
Ioe.—None reported durmg Year. .




W Lasge. quantitios of mwrmmammammﬁmmm
McMillan snd Avalon by the United States Reclamation Service far ir
_*landa near Carlsbad. Water is also diverted for irfigation in nuemvﬁ \
ﬁwrabow Take McMillan. Capacity of storage reservoirs in conaweti' With
the Carisbad project, 58,500 acre-feet. Considérable water seeps.into t! ~ river

: betmthestoragemvmand the gaging station, theqmﬁ!yéq*«ndiag

$. . __ ounthe gusntity being used for irrigation between the two points. .

- Reaurarion i—Flow at this peint completely controlled by storage reservoir~of th

" Carlshad project.

Acecuracy. —%mg&&ehazgec ﬁhhon not permanent. Standard rating curve fxitly

© well defined-belsw 8,000 second-feet. Gage read to half-tenths gtice daily. One
daily reading may not be a true index of the mean daily discharge because of
fluctuations due to operation of gates at storage reservoirs. Daily discharge
ascertained by applying daily gage heights to rating fable except during perieds.
for which the stage-discharge relation is affected by shifting control. * Resvliafair.
CooreraTiON.—Gage-height record furnished by United States Reclamation Service.

Mmcmcm&of?m&wat(}whbd,hf Mex., dmwgtkmendmg

Sept. 30, 1916.
Date. | Moty [0 | Dl | pen, | T asebyl | e D
Feet, '.s,'cﬁﬂ. B ' Fost, | Secott.
My 28 2.08 Angt.ls ‘Willism Koosder........ 0 472
July 18 .| 87.2 | Sept. 20| R.J. Hank............ L] 18

Daily discharge, in second-feet, of Pecos River at Carlsbad, N. Moz, ﬁrﬂu yea- ending

Sept. 30, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jume. | July. | Aup. | Sept.
w0} 27| 15| ws| 1s| 5|, 15| 17| | us| we| e
200 26| 95| 85| 15| 155 135] 1| 81| 1| us| 28
53] 26| 95| so5| 5] 146| 135( 38| 1| 15| 1e| a9
a5 5| G| @ms| 15| w0 b M3 el 18| K<) 210
385 18| 95| 95| 15| 10| 15| 58| 48| 13| K<| %89
a05] 185 95| s95| ms| 140! iz {240] we! 1wl x| g
335 155 95 395 115 125 125 | 1,200 149 125 | 3,100
25| 185( 95| 5| 15| 125 13| 33| 149| 135 [a7,00
35| Mo| 95| 95| n6| 125| 18| 7| 13| 1B
335 140 95 395 115 125 125 149 137 125 811
me| Mol @) 1| ub) w5 1m) W) ) ) el 2.
385 ;. 9% 186 118 755 125 383 | i d 125 e 4
szl ol e 1) U0\ 13| i) 3] 1| D) im| &

6| 95| 15| 105 125| 125)1,90| 135| 15| 4w
35| 18| 95| 18| 105| 125| 125| 38| 12| 15| 7| 22
BB O§| B Mo o) mLeo) ) o | M
3651 15| 95| 18| 115 125 135|100 g S4Bl A 87
36| 16| o5 18| 15| 135( 15| ;5| ms| 106] 37| 167
s3] 15| ws| 5| 18| 128] 5| es1i 18| 5| 87| 245
. 335 | 15| 25| 6] ms| 15) 5] im| 18| mws] 3| 167
a7| 15| 2] 15| Mol 15| 1| we| sl mwsli2n]| e
B3| 05| M| 1| M| 15| 40| 4| @ MShCEm i
m| M| M) 1| s )| el e 105 103" | 137
5[ 106 2| 155| - 125 | 1,770 15| 08185 1
287 | 105| 25| 155| 1s5( 125| 5| 161 125| 05068 um
5| 105| 5. 155(1,000| 125| 137| 161 1385] sj4m|. m
25| 105| 5| 140 305 125| 137| 61| 15| 15 o
20| 05| 5| 10| 185] 25| 1av| 161] 125 ns|Ls~| 13
250 | 06| 08| 18|....... 25| 17| et] 135| e2s Ten| 13
2 ....... - I T A 135 ..., 81....... o] .0

m”fm 7-8 furnisbed byW“m ot Bowat

”

\




SURFACE WATER SUPPLY, 1916, PART VIIL

Monthly discharge bf Pecos River at Carlsbad, N. Mex., for the yéar ending Sept. 30, 1916

Discharge in second-feet.
arge in sec foe Run-oft
Month. . - (total in
Maximum. | Mintmum.| Mran. | 8cre-feet).
1,400 233 393 24,200
105 148 8,810
276 144 ;
395 1ns| 2% 14,700
1,960 5] 196 11,200
755 125 150 9,
1,710 125 218 13,000
2,440 137 31,100
195 9
105 1 8,730
27,000 105 2,80| 1737000
3,870 u3 Y
27,000 95 467 339,000

EVAPORATION NEAR CARLSBAD, N. MEX.

Tiocatron.—At head gateson Lake Avalon of theUnited States Reclamation Service,
6 miles north of Carlsbad. *Approximate elevation about 3,200 feet abovesea level

RECORDS AVAILABLE.—August, 1914, to August, 1916.

EquirMeENT.—Heavy galvanized-iron pan, 3 feet square and 18 inches c'eep, floated on
reservoir. Auxiliary equipment, standard rain gage, thermometer, and measuring
cup.

. Evaporation near Carlsbod; N. Mez., for &wms;m,aoﬂsas. .

R
Month. Outside
In pan. of pan. |
° F. °F. Inches. | Inches.

1 64 62 12 5.90
November. 51 52 .00 4,46
December. 46 45 .52 3.34
January... 42 43 .20 3.36
February. 49 49 12 3.33
March.._. 56 56.1. 061 - 6.2
April..... 58 581° L3¢ 6.20

Fooonaann 65 & .20 8.77
JUDG. e il T YL .06 m.%_
July .o 7 4,87 9.
Avgust 1-7.. .. oy 00 2.02
: Theperiod. .....ooooiiiiiiiiiiiiiiiniiiiaarees 74 63,74 Co
s . . S . h
Nompwn ooy hug. fhybigh water.




me—-kfr 268, R. B E, ;mm msfmeynuumabﬁgm
~ Delaware Creek atatamntb, 2 miles north of the New Mexico-Texas 8t+%s Jine,
2} miles southeast of Red Bluff, Eddy Gotmty, N. Mex., Si mﬂes nortW»f
. Angeles, Reeves County, Tex. , B .
Dramvage AEEs.—Not meéasured. - , .
Ercorps mmumwaﬁ? 27, 1914, to S@temberso 9180 -
Gm———&tevem continuous water-stage recorder installed over & vertical foat box
drittbolted to the first outctop of rock on theﬁghtwmwmmmp
“road bridge snd’ Pelaware Creek. |
_DiscrazeE mmf'%de by wading or from cable balfa mile dow*«tream.
CRANWEL AND cONTROL.—Bed and banks composed of sand, gravel, and rocl"; banks
41 motsubjeet to overflow. . Caxtrol formed by amofm&éuboutm()fe«tbelow
the gage; shifts slightly.
ExTREMES OF ‘DBoRARGE.—Maximum stage during year, 215 feet 101; m, Augnat 8
_ measured by leveling from flood marks (discharge not determéned); ornimung
.stage fronk water-stage recorder, 0.20 foot the lastpart oiFebmaryortkeﬁrstpart
ot March (discharge, 140 second-feet).
1914-1916: Maximum stage recorded, 21.5 feet 10a. m. Auguss* 1016; wnimum
discharge, 124 aaconﬂ»m st 10 p. m. July 6, 1915 {gage hgushtzﬁam water-stage
. recorder, 0.23 foot).
Ica w-smgedmmhtmn not seriously affected by ice; open chaxinel rati~e curve
assumed-applicable.
Divensions.—The Carlsbad project. of the United States Reclamation Servie, with
. reservoira‘of a capacity of 58,500 acre-feet, dwetta&largepe:t of the natival run-
off above Carlsbad, N.-Mex. During the season of irrigation considerable water ia
returned to the stream by seepage from the lands in the vicinity of Caslsl~d. In
. sddition to the water wsad by the Carlsbad proxect some diversions are made for
" jrrigation in"the Busin above’the storage reservoirs of the Catlbad profect.
ReeuratioN.—The operation of » water-power plant of 300 horsepower capacity above
- gtation, jusy below Carlsbad, N. Mex., does not materially regulate flow at gage.
The flow is, however, regulated toa large extent by Waters stored in the reervoim
of the Carlsbad project. In the season of irrigation the effect of the regulation is
decreased by return seepage waters, but during the wigter the flow depeuds on
" water released at the. reservoirs.
Awmct.%tag&dmchnrge relation not- permanent. Standard rating curve, used
for computing daily discharge by indirect method for shifting control, fa*~ly well
g ‘defined betwees 140 and 4,500 second-feet. Gage height._record not oontﬁmmua
* .due to imperfett operation of recorder. Mean daily gage heights obtained by
inspecting recorder graph; or, for days of considerable fluctuation, by & eraging
-the howmly gage helghts Dally discharge ascertained by indirect method for
- shifting contrel.

Discharge measurements ome River near Angeles, Tex., Wd&w cndwx Sept
30, 1916.

Date. | Madeby— | Sog8 | DI I Date. Made by— n% M"f"
Feet, | Sec. Poet, | Beep.

Oct. 5| Grayand Hank........ .85 | @14 || Mar. 28 | R.C. Thaxton...c.ce.] 0.8

Nov. 9| R.7, Haak......l0000 45| 3@ || May 23 | R.J_ Hasuk Xl m

Fob. 7 fuueni@0enenmeiiinaions 4| o Ty 0. d0.....l | 18
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Mﬁ, Tex., for £+ year endmg

Doaily discharge, in mndsfnt of Pecas River near

Sept. 30, iBIS
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' RI0 GRANDE BABIN, Coane [17 48
PECOS RIVER ABOVE BARSTOW, TEX.

Loostton.—Three-quarters of a mile below head gate of Biggs nngm QM 1
. mile east of Patrole siding on Pecos Valley Railway, 13 miles above hiés* gate of
“ Barstow Trrigation Co., 14 miles northwest of Barstow, Reeves County, 10 miles

 northwest of Pecos.

Dravaer srBA.—Not measured. 1

Rscorps AvariasLe.—February 1, 1916, to September 30, 1916. .

Gaog.—Btevens water-stage recorder on right bank.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 150 feet below gage.

CHANNEL AND coNTROL.—Channel gtraight 100 feet above and 300 feet below station.
Bed composed of gravel, clay, and sand; not permanent. Right bank is clay,
clean, and fairly permanent; left bank loose sand covered with salt cedar; both
banks are overflowed at gage height ahout 10 feet. Shoal 250 feet below gage
serves as control; shifts during high water.

ExTREMES OF DISCHARGE.—Maximum stage during year, from water-stage racorder,
12.1 feet at 6 a. m. August 10 (discharge not determined); minimum stage, 0.88
foot morning of Juty 10 (discharge, 36 gecond-feet).

Ice.—None reported during year. .

Drverstons.—In addition to the water stored and lands irrigated in New Mexico by

~the Carlsbad project of the United States Reclamation Service, some lands in
Texas are irrigated just above the station. Considerable water is returned to the

. river by seepage below the reservoirs. The First Report of the Board of Water
Engineers for the State of Texas shows that 26,200 acres were declared irrigated
above the station, the quantity of water necessary, under an assumed d-ty of 2
feet, being 78,600 acre-feet.

BreuraTioN —Storage in connection with the Carlsbad project controls the run-off
during parts of the year. The operation of a water-power plant of 300 hnmpower
capacity, below Carlsbad, does not affect the flow at this point.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
below 700 second-feet and poorly defined above. Mean daily gage heigt * detet-

) mined by inspecting the gage-height graph, or, for days of considerable fluctuation,
" by averabing the hourly gage height. Breaks in gage-height record cavsed by
i collections of silt in float box. Daily discharge sscertained by applyire mean
¢ daily gage height to rating table, except from March 26 to May 13, and M-y 22 to
August 23, when obtained by indirect method for ehifting control. Determination
of discharge during extremely high stages subject to error caused by water flow-
ing over both banks. Resuits for periods during which waterstage recorder
operated satisfactorily are good for low and medium stages and fair for higl stages.

Discharge measurements of Pecos River above Barstow, Tex., during the yeor ending
Sept. 80, 1916. :

Dis-
Date. charge. Date
. SecA.
Feb. 1 104§ Aug. 9
- 4 144 1
Mar. 26 | B 94 17
May 25 892
July 18 49 | Sept. 24

- o Measurement made 4 miles above Pecos, height of 10.50 feet was determinad from wm
recorder chart. g2g0 helgh i

78391°—wsp 438—17—7
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Daily discharge, in second-feet, of Pecos River above Barstow, Tex., for the yeur mdmg

Sept. 30, 1916.

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
301 81 77 116 650
228 7 81 12 650
186 k4 8 141 1,700
146 72 61 9 leenn...
128 68 46 2 TP
147 67 47
248 68 49
252 n 41
358 81 37
483 ki 39
323 78 45
343 75 54
218 75 41
220 90 41
220 178 50
220 122 51
500 86 59
800 80 . 7
750 79 63
500 78 B
400 B 65 876 |....aen.
325 72 54: 1,260 |........
259 72 55 884 (...,
401 77 671 2,140 249
426 81 67§ 2,560 231
332 82 661 3,070 210
278 100 69| 38,020 207
216 96 781 2,860 199
181 84 124 2,% 182

-8y W #|) 5 181
08,00 W) 60| ... ..

’

Norz.—Discharge computed by indirect method for shifting control Mer. 96 to My 13 snd May 22 to

Aug. 23. Nogaﬁhei \]
chg%geFeb.z—S, ar, 19

charge not estimiated for Feb. 10-29 and Bept. 4-33.

obtained for Feb.

2»8i 10~ ', 19~25, Moy 14- Sept. 4-23. Dis-
and May 14-21 estimated odmymparhon wzah m’oordsﬁ’tﬁ«r stations. Dis-
am gage height Sept. 19 was 8.70%cet.

Monthly discharge of Pecos River above Barstow, Tex., for the year ending Sept. 30, 1916.

Dischargs.in -feet. )
go.in second-feet A Funeoff
Month. (totalin
Maximpm. | Minimum, | Meen, | 8cTe-feet).

R IICTE TR S ' ) 3,020

_ 485 ) 175 10, 800

146 - 80 6,430

808 108 3 19,100

. 178 67 83.2 4,950

-l 37 69.7 1,290

8,960 | . 73} 1,18 72,600




., T .- MO GRANDE BABIN. ¢ 77 g9
mesmnnumsnum R

Locxnon —At highway bridge on Grandfalls-Fort Stockton road, 3 miles south of
Grandfalls, on line between Ward and Pecos counties, 3 miles above & version
dam of the Zimmesiean irigation project, 34 miles below diversion dam for silt-
line canal of ‘the Tmperial Trrigation Co., 21 miles south of Monahans.

Dramvaex arza.—Not messured.

Brecorps AvAnsBLE.—November 6, 1915, to September 30, 1916.

Gagr.—Stevens water-stage recorder attached to downmumdde of middle pier of
highway bridge.

Discasres Mnuummwm *«Ma&e‘by wading 200 feet belowgage or from highway
bridge.

CuANNEL AND ConTgoL.—Bed composed of gxavel and rock. Channel stngh‘ above

- and below station for 200 feet. Right bank is rock, medium in height, and sub-
ject to overflow during extreme -stages; left bank wmandy, high, clean and not
subject to overflow. Shoal 200 feet befow serves as control for low and medium
stages but is likely to shift; position of high-water control not known.

EXTREMES OF DICHARGE.—Maximum stage during year, from water-stage recorder,
12.8 feet at 8 a. m. August 29 discharge, 4,370 second-feet; result obtained from
extension of rating curve and possibly considerably in error; minimur sta.ge
0.38 foot 1 a. m. April 17 (discharge not determined).

Ice.—None reported during year.

Diversions.—Station is 3} miles below.diversion of silt-ling canal of Imperi~t Irri-
gation Co., 20 miles below diversion for the Imperial reservoir (capacity 17,000
acre-feet), 17 miles below diversion for Grandfalls project, and 3 miles above
divemsion for Zimmerman project. Available data show that tracts aggroating
approximately 143,000 acres are irrigable between station and lower limits of
Carlsbad project of United States Reclamation Service. First Reéport of Board
of Water Engineers-for the State of Texas shows total number of acres declared
irrigated in Tesdsabove the station to be 57,300, the amfiount of water re~uired
under an assumed dwty of 2 ncro-feet per acre, being 171,900 acre-fest. The
effect of diversions is somewhat counterbalanced by water returned to stre~m by

seepage.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve well efined
below 3,200 second-feet. Gage-height record somewhat fragmentary due to
_ftoppage of water-stage recorder. Mean daily gage heights obtained by irspect-
ing gage-height graph, or, for days of considerable fluctuation, by use of plani—eter.
Daily discharge ascertained by applying mean daily gage heights to rating’ table
except for periods-during which stage-discharge relation was affected by shifting -
control. Mtﬂ fair.

Discharge measurements of Petos River near Grandfalls, Tex., dm'mg the year ending
Sept. 30, 1916.

Date. Made by— - :m cb‘:gﬂ

Feet, | Bec-ft.
9.92 | 2,580
2,270
1,860
1,80
780
877
au

peonageS
ESRGRB
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Doaily ducharge, in second-feet, of Pecos River near Gmadfallx Tex., for the year ending
Sept. 30, 1916.

Day. Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | Jumpe. | July. | Aug. | Sept.
170 2K 31 86| 78 7.2p 10 32 730
170 % B 8.0] 78 8.8 9.8 33 -610
170 26 74 7.4 9 7.6 9.6 36 760
170 23 31 7.8 44 8.2 11 39 1,310
170 20 19 8.4 27 7.4 12 41 1,260
170 24 16 9.6 34 7.0 11 40 1,600
172 25| 15 10 42 7.6 11 42 1,70
189 25 14 9.8 49 8.0 12 45 1,600
166 2| 14 9.8| 63 8.2 12 65| 1,080
163 22 13 10 74 8.6 11 1,200 915
160 35| 13 10 82 82| 11 1,960 855
159 48 14 9.2}~ 8 ., 8.0 12 2, 400 825
158 61 13 10 86 8.0 12 2,180 735
157 56 14 10 78 8.0 13 711 645
133 51 13 8.4 80 8.0 15 495 585
19 46 11 1.0 82 8.4 16 445 555

41 12 .7 85 8.8 18 420 525
61 36 14 5.0 76 8.8 20 555 495
54 31 14 9.4 68 8.8 20 735 420
37 31 12 12 183 8.8 20 585 445
20 32 12 12 68 9.4 20 445 513
20 33 11 12 83 9.3 20 445 7
21 34 11 10 ‘41 11 21 621 372
21 35 10 |. 22 11 21 516 235
26 36 10 12 18 i1 21 1,230 160
32 36 10 12 12 11 22 2,050 122

35 10 14 10 n 2 2,900 100
43 33 10 26 9.4 10 23 4,020 81
41 32 10 42 8.8 10 25 4,180 72
36 [-.een.. 8.6 59 8:8 10 27 3,910 63
31 0 .. 8.0 ....... 29 1,350 |........

OTE.—Discharge computed by indirect method for shifting control Dec. 11 to May 3end July 14to Aug.
8. No heiil— reconf ec: 7-9, Dec. 11 to Jan. 6, Jan. gg 10, 12, 13, 15-17, 19, 20, 22, 23, 25-27, 30, Feb.
L 11,12, 14-18, 20-25 and 27—29 May 6, 7, Sept. 1-3, 5 and 9-18; discharge for these dnys, except ks 11-31, -

ed or mterpoia
Monihly discharge of Pecos River near Grandfalls, Tex., for the year ending Sept. 50, A1'916.

| Ditwhasginpeem dfee’. | Rumoft
Month. {totalin
Maximom. | Mitiimum, | M-sa m«:—ﬁaet)

g0 a2 | ekz 3,280

wzl-. .71 |1 2,520

173 20 1% 6,150

61 0 F 360 1,360

74 8.6 17.5 1,080

59 7] 125 744

183 8.0 66.7 3,490

11 6.8 8.82 . 525

29 9.6 16.7 1,030

4,180 32 | 1,000 67,000

1720 8 | e 40,200




RIO GBAm BASIN,

mos RIVER NEAR COMSTOCK, TEX)

Imxmx —--At the Pecos high bridge of the Galveston, Ha.rmbnrg & &r Antamo
- Railway 0., 11 miles west of Comstock, Val Verde County, 18 mil -« east of
Langtry; &mﬁeﬂ)ym above confluenee with Rio@tsndﬂ, md below all

 tributazies.

. Dramvaoe axpa.—Not mummd

Bmom Avmm.a.—-my 1, 1900, to September 30, 1916 (alao gage Imghta for 1898).

‘Gaex.—Vertidal stalf athched to the downstream side of bridge pier on left bank;
read by W. A, Clare.

DISCHARGE MEASUREMENTS. —Made from cable 1; 000 feet above bndge

CHANNEL AND CONTROL.~Baaks and stream bed composed of rock and gravel; wat.er
- flows through a series of rapids and pools in a canyon approximately 300 feet deep;
banks are not subject to overflow. Stage«dmcharge relation at the lower stages
changes slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded dm‘mg year, 33.0 feet % 10 p. m.
September 1 (discharge not determined); minimum stage, 0.30 foot from 6 p. m.
June 24 to 6 p. m. June 25 (discharge, 205 second-feet). .

1900-1916: Maximum stage recorded, 35.75 feet April 6, 1900 (discharge not
determingd); minimum discharge recarded 110 secohd-feet May 13; 14, 1904
(gage height, 0.5 foot). '

Tor.—Neone yeportéd during year, :

“Drversions.—Congidergble water is diverted and stored above the station for i irriga-
tion. Lake MéMillan and Lake Avalon, of the Carlsbad project of the United
States Reclanmtion Bervice, with a combined capacity of 58,500 acre-feet, are
on Pecos River a few miles above Carlsbad, N. Mex. In addition to the water
stored in New Mexico, water from Pecos River is used to irrigate larg~ areas of
land in the vicinity of Barstow and Grandfalls, Tex. There are no diversions -
below the station: Return waters bend to equalize eﬁects of divprsion+ in lower
part of drainage basin.

REcULATION ~Yearly run-off at this pomt, coutrolled by storage and diversions for
irrigation above station. No water-power plants operated in the drainaee basin,
except a public utility plant of about 300 horsepower, near Carlsbad. N. Mex,
which does not control the flow at this point.

Aceummr -—Stage—dlscharge relation subject to slight changes. Gage read to hun-
" dredths twice daily; mean of two readings may not be a true index of wean daily
discharge. Rating crirve well defined between 200 and 4,000 second-feet. " Daily
discharge ascertained by applying mean daily gage beights to rating tal ‘e except

- during periods for which the stage-discharge relation is affected by shiftir~ control.
Results faur

Dudmrge measurements of Pecos River near Comstock, Tex., during the year enting Sept

30, 1916.
A )

“ _ X Dis- | @ave | Dis
. Date. Made by nﬁﬁ charge. | DBte: Madeby—. ... | hely *.|charge.
. Feet. | Sec.ft. Fat, | Secft.
Nov. 12| W. €. Dodd. " unneeenn 110|484 881
24|..... uveaeeoonnenens 0| 3 48l o
Dec. 11| o.oo@0ummnoieniiillll 90| 422 a2 .
22 | Thaxtonand Dodd. .| L05| 473 48| 23
Jan. 16| W.C.Dodd... .. ..., 100 5 32| ;e
Feb. 18 (o....dOurrennnns s 75| 348 Ls5| 78
Mar. 18 | Thaxton and Dodd- 62 304 8181 4,500

1 Published in earlier reports as Pecos River near Moorhead, T, |
. | N T

Is
w
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Daily discharge, in secowd-feet, of

Pecos River near Comstock, Tezx., for the year ending
Sept. 80, 1916.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jumwe. | Ju'v. | Aug. | Sept.
438] 370 32| 320| 280 247 211 265 | 8,410
438 362; 302| 465] 283 241 211 241 | 14,800
460 | 350 3121 33| 283 241 an 5] 2,560
438 ( 350 295| 316| 283 241 211 229 | 1,610
420| 370| 312 320} 283 241 214 229 | 1,200
495 350 205| 316] 280| 241 217 229 | 1,010
465 | 3850| 302( 316| 280 235 217 | 226 886
48| 350 312 316| 280| 235| 229 223 679
460 | 350 312 320 280} 235 22| 22| 1,470
442 | 350 312 316{ 280 85 25 26| 1,730
4461 330] 312] 316} 277 85 831 2231 1,840
475 330 | 312| 318 277 88| 241 214 | 1,590
480 330 302| 3161 280f 22B5] W5 21| 1,800
470 | 330 302| 316 80| 25| 25 220 | 1,350
45| 330| 312 -316 2771 285 -2411 1,280 850
521 330) 312 316] 280| 235 247 | 1,550 845
4901 330 312 316| 271 220 253 1,670 915
485 | 338, 316 295 262 21 2591 790 830
505 350 | 300] 289] 259 21 253 | 950 846
475 350 312 205 456 | 211 247 | 845 697
446 330 306 292| 280| 205 804 | 625 697
430 312) 306| 289) 280 208| 262] 560 7156
40| 330 312| 289 271 211 289 | 500 679
442 330 306 289f 259 208 | 271 465 758
428 ) 330 312] 283 256 | 206 262| 470| 1,010
42| 330; 309| 280] 253 211 244 456 894
397| 3231 - 302| 277 253 211 28] 532 733
392 312 205 280| 259] 211 25 739 625
370f 323| 306 280) 259! 21 235 | 1,310 613
370 [....... 302 274] 259} 1| 2088|3, 543
370 |....... 205 J.eeonnd 283 heea.. WH1 2,240 .......

’

Norz.—Discharge computed by indirect method for shifting control Oct. 1 to Dee. 7 sud Jan. 5-27.

Monthly discharge of Pecos River near Comstock, Tex., for the year ending Sept. 80, 1916.

Month.,

Discharge in second-feet.

M-an.

Run-off
(tetal in
acre-feet).

i

B | ZEERIREBERES
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MISCELLANEOUS MEASUREMENTS.

Miscellaneous discharge measurements in Texas during the year ending Sept. 30, 1916.

Date. Stream. Tributary to— Locality. e
Aug. 29 Gulf of Mexico....ccov..
31 .do. .
Sept. 2 do.
6 .do.
Aug. 29 lorado
31 L1 P
Sept. 2 do...
6 do

Aug. 13

Diverts from Pecos
River.

8 miles south of Granc- |
falls. R




Aopuracy,

Acre-foot, definition of...... veeeen

Angeles, Tox., Pecos River near,.

Appropriations, tableof..... ...

Anstin, Tex., Barion Creek near..
Colorado Riverat............ .
evaporationnear........ .. ............

Authorisation for work......................

- B.’_

Ballinger, Tex., Colaado River at........... 25-26
Barstow, Tex., Pecos River above.. ..
Barton Creek near Austin, Tex..... . 104
Brazos River at Bmm, Tex..

near Graham, TeX.aeeerieenoneniaions 15-16
Brazos River, Clear Pork, near Eliagyille,

TOX.uenu.. weravsuen e 21-23

Brazos River basin, Tex. streams flow in.... 15-23

Bridgeport, Tex., Trinity Riverat.......... 13-14

Bronte, Tex., Colorado River near............ 23-24

C.

Calallen, Tex., Nueces River at.............. 68-69

Carlsbad, N. Mex., evaporation near......... 04

Pecos Riverat. ... ...c.o..ooooiiiiiie 92-94

Chadwick, Tex., Colorado River near.

Chama River at Park View, N. Mex.. 85-86
near Chama, N. Mex........ 84-85
near Bl Vado, N, Mex.......... 87-88

,cmmm, Tex., Nueces River near...
Colorado River at Austin, Tex...... 29—31,104

at Ballinger, TeX............... . 25-26
at Columbus, Tex.. . 3234
near Bronte, Tex.... .. B2
near Chadwick, TeX..................... 27-28
Colorado River basin, Tex., stream fow in.. 23-47
Columbus, Tex., Colorado Riverat.. ....... 32-34
Comstock, Tex., Pecos Rivernear......... 101-103
Concho River near Paint Rock, Tex.. .. 3839
near San Angelo, TeX.e.u.co..... . 36-37
Control, definition of. /o yvevesnonne . 6
Cooperation, details of.............. .12
Cotulla, Tex., Nueces River near. .. .. 6465
Cowdrey, G. B., jr., work of....... S 13

Cuero, Tex., Gméﬂupe River below and

Dean, H.7J., WOrK Of.pne i 12,18
Deficiency tables, us€al. .cooeoeouinnai. 1

Page.

Definitions of termg. ......... preemanmnanenn 67
Derby, Tex., Frio River neax .. 69-71
Discharge, conversion of. .. 8
tablesof. ............. .. . 10-11,12
Dodd, W.C.,workof.................. viee. 12

E. -
Eagle Pass, Tex., Rio Grande af........ sqeee. 1980

Elissville, Tex., Clear Fork of Brazos River

El Vado, N. Mex., ChsmsRivernear veen
Embudo, N, Mex., Rio Grande at....
Equivalents, table of . ........ seeeraennaeane

Follanshee, Robert, work of..........
Fowlerton, Tex., Frio Lake outlet near..
FrioRiverat...........cooooaet
Frio Lake near Fowlerton, Tex
Frio River at Fowlerton, Tex......
near Deroy, TeX. oo ivaeieinrnnincans
\ I

Gonzalez, Tex., Guadalupe River riear. ..

1 Graham, Tex., Brazos River near............
‘Grand:alls, Tex., Imperisl Regervoir intake

Pecos River near. . e
Gray, G. A, workof . ..o iiianiiiiiiaes
Guadalupse Bimat New Brumwa Tox....

below and near Cuero, Tex

H.

Hank, R. J., work of . e ceccovvnnninnninannns
Hodges, P. V., work of. . ..oiiiiiiaaiiaas

L
Imperial Reservoir intake zivar Grandtalls,

Junetion, Tex., Llano River nesr............
North Llanc River near..

K.
Kessier, William, work of

4849




INDEX,

L. Page. Page.
Lieb, Victor, work of . .. coovnnnvneeaaanana. 12 | Rio Luoerb near Taos, N. Mex............... 82-83
Llano River near Junetion, Tex............. 46-47 | Rio Pueblo de Taos near Taos N. Mex...... 80-82
. M Run-off, definition of ... ... . .c.coeaean... [

Menard, Tex., San Saba River at 8.
Miner’s inch, equivalents of................. San Angelo, Tex., Concho River near........ 36-37
N. North Concho Riverat.................. 34-35
San PedroCreek at..........ccoveevnnne. 61
Neow Braunfels, Tex., Guadalupe River at... 4849 | gan Antonio River at San Antonio, Tex. . ... 58-60

North Concho River at San Angelo, Tex..... 3435
North Llano River near Junction, Tex...... 4445

Nueces River at Calallen, Tex............... 68-69
near Cinonia, TeX....oeeerecanninanann.. 62-63
near Cotulla, TeX.....comeeeeienanaan... 64-65
near Three Rivers, Tex.....ccouueaenn... 66-67

Nusces River basin, Tex., stream flow in.... 62-74

- 0.
Ottine, Tex., San Marcos Riverat........... 57-58
: P,

Paint Rock, Tex., Concho River near........ 38-39

Park View, N. Mex., Chama River at....... 85-86

Pecos River above Barstow, Tex
at Carlsbad, N. Mex.
near Angeles, Tex.

Pierce, R. C., work of..

Publications, list of............c..oo....

R.

Reclamation Service, aid of.................. 12

Results, computed, accuracy of . ............ 11-12

Rio Grande at Eagle Pass, Tex_ ......... 79-80
at Embudo, N. MeX.......coooveena .. 75-76
near Comstock, Tex. ... 101-103
near Dayton, N. MeX.......covceennan.. 90-92
near Grandfalls, TeX..oououoeneaenaaa.n 99-100
near San Marcial, N. Mex................ 76-78

Rio Grande basin, Tex.-N. Mex., stream

il IS 75-103
\.

San Antonio River basin, Tex., stream flow in 58-61

San Marcial, N. Mex., Rio Grance near...... 76-78
San Marcos River at Ottine, Tex............ 57-58

at San Marcos, TeX..c.eoeoeeaenenacaaan 54-56
8an Pedro Creek at San Antonio Tex....... 61
San Safa River at Menard, Tex ............. 39-41

. mear San Saba, TeX..... covceeiarann. 42-43
Seeond foot, definition of .. ... .0.......... [}
Smith, H. X,, work of_..........coo.ocooeee 13
Stage-discharge relation, definition of........ 6
Stevens, G. C., work of ... ..oooemiiiiiienan. 13

T.

Taos, N. Mex., Rio Luceronear............. 82-83

Rio Pueblo de Taos near-..... e 80-82
Terms, definitions of .. .........c.coiiiil 67
Texas, cooperation of . ...............ocoiiiis 12
Thaxton, R.C.,, work of................. ... 12
Three Rivers, Tex., Nueces River near. ..... 66-67
Trinity River at Bridgeport, Tex............ 13-14
Trinity River bgsin, Tex., streart flow in.... 13-14

W

Water power, calculation of...
‘Water-stage recorders, views of.
‘Weather Bureau, aid of....
Work, division of....cceceenvennnn

Z.
Zero flow, definition of......c.ccnvaniennaiane 7
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STREAM GAGING STATIONS AND PUBEIC‘ATF}NS
... RELATING TO WATER RESOURCES

. INTRODUCTION. . * . ‘

Investigation of water resources by the United States Geological -
Survey has consisted in large part of measurements of the voume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closély allied subjects as
irrigation, water storage, water powers, underground wate's, and
quality of waters. Most of the results of these investigations have
been pubhshad in the series of water-supply papers, but some have
appeared in the bulletins, professmnal papers, and annual reperts, and
monographs.

The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features as indicated below:

Part ' I. North Atlantic basins. o
1I. South Atlantic and eastern Gulf of Mexico basins.
II1. Ohio River basin. -
1V. 8t. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
V1. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins,
IX. Colorado River basin.
. X. Great Basin.
X1I. Pacific basins in California. .
XII. North Pacific basins (in three volumes).

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSTLTED.

Water-supply papers and other publications of the Unitec States
Geological Survey. containing data in.regard to the water resources
of the United States may be obtained or consulted a8 indicated below.

1. Copies may be obtained free of charge by apph ¥ to the Direc-
tor of the Geological Survey, Washington, D, €.~ The edition printed
for free distribution is, however, small and is soon exhausted. :

2. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Oﬁca Washmgton D.C,
who will furnish lists giving prices.

3. Sets of the reports may be consulted in the libraries of the
prmclpal cities in the United States.

m




e STREAM-GAGING STATIONS AND PUBLICATIONS. . -

4. Complete sets are available for consultation in the lrcal offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500, Customhouse.

Albany, N. Y., Room 18, Federal Building. -
Atlanta, Ga., Post Office Building. !
St. Paul, Minn., Old Capitol Building. ,
Madison, Wis., Capitol Building, care of Railroad Commission of Wisconsin.
Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building.

Salt Lake City, Utah, Federal Building.

Boise, Idaho, 615 Idaho Building.

Phoenix, Ariz., 417 Fleming Building.

Austin, Tex., Old Post Office Building.

Portland, Oreg., 416 Couch Building.

Tacoma, Wash., 406 Federal Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., Federal Building.

Honolulu, Hawaii, Kapiolani Building.

A list of the Geological Survey’s publications may be ohtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 4,100 poiats
in the United States, and the data obtamed have bm p“‘ﬁﬁhﬁd in
the reports tabula.ted below:
Steam-flow data in reports of the United States Geological Survey.
[A=Annual Report; B=Bulletin; W= Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt. 2........... escriptive informationonly. .. .couoeeniiiiiiiiiieiiiiiaeiens
11th A, pt. 2eeec....... Month y discharge and descriptive information................. 1884 to Sept., |
12th A, phe 2. ieennennfennn B0eeee st ens i ereee e raneentnnaeenaneceenneneasaneennn %to}mem,
13th A, pt. 3........... Mean discharge in secondfeet........cccoviirrencreimeccenmann .| 1884 to Dec. 31,
14th A, pt. 2........... Monthly discharge (long-time records, 1871 to 1808)............ 4 mmt!uﬂoc. 31,
;| E Deecn tions, measuremnents, gage heights, and ratings..........| 1893 and 1804,
mubA IET  SO o Mm&y ..... fadgies ok, ity | 1. _
.................. Detcroli m-, 8B O
Wi Gogs beigats i Eaga ?mimﬁnmﬁﬁaﬁ?m' 1996,
18th A:,'i);‘.: e mm&mn ratmgs, anX momﬁfli; djschafge 1%05-and 1896,
-dite for some earli
8 T T Descriptions, measuremen and gageh Ui 1897.
smgs,e':;’mmp River, mw v
junction with Kansas.
W26eooennnnannnn Deseﬂpnons, measurements, and gage. ‘et Missis- | 1807,
Upngl Rivertes.bek)w junetion of Missouri Phtto,and ‘westemn
19th A, pt. 4. .......... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some dong-time reeortis)
Wl egaaeeenes Measurements, ra and_gage hmg’hts, eastern United 1898,
sastatny e, ond River
20th A, pt. 4 Mwwt.hb?mdxschsrgp akm“'alaoiy; earlier e 1808
, Dt 4. .........| Monthly 8. . 8
Waste ... ol Deotitinms, TaGiaiaametts, gagh Seghrts end Fuebigs. 1. 1890,
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 Stream-flow data in reporta of the Unital Statss Geological Su

" Report. . Chsracter of data. L v,
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.............................................

53 Dmﬁ . measurements, gage heights, and ratings. .
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Nore.—No data referding stream flow are given in the 15th and 17th anuusal reports,

The records at most of the stations discussed in these reports
extend over a geries of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The table below gives, by years and drsinage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1913. The data for any particular station will in general be found
in the reports covering the years during which the station was main-
tained. ¥For example, data for Machias River at Whitneyvills, Me.,
1903 to 1913, are published in Water-Supply Papers 97, 124, 165\
201, 241, 261, 281, 301, 321, 351, 381, 401, and 431, which contain
‘records for the New England streams from 1903 to 1918. TPesults
of miscellaneous measurements are published by drainage barius.

In these papers and in the following lists the stations are ar~anged
in downstream order. The main stem of any river is deterained
by measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the cortinua-
tion of the main stream, and local changes in name and lake rurface
are disregarded. ~ All stations from the source to the mouth of the
main stem of the-river are presented first, and the tributaries in
regular order from source to mouth follcw, the siresms- 41 each
tributary basin being listed before those of the next basin below.

The exceptions to this rule occur in the records for Mississippi
River, which are given in four parts, as indicated on page m1, and in
the records for large lakes, where it is simpler to take up the streams.
in regular order around the rim of the lake than to cross back and
forth over the lake surface.
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PART V}ﬁ WESTERN GULF OEPIEXKX) BRAIKR&E
' BASINS.© -

mmczpu. zmm&. R

The western Gulf of Mexico. &m&g&m&m& s*vesms
drammg into the Gulf of Mexico west of ‘the mbutisef the Missis-
sippi and into the Rio Grande. The largest streams flowing irto the
Gulf of Mexico north of the mouth of the Rio Grande are S'«bine,
Trinity, and Brazos rivers, Colorado River of Texas, and Guaalupe
River. The principal tributaries- of- the Rio. Grande-are Chama -
River, Rio Puerco, and Pecos River'in the United States:and Rio
Balado and Rio San Juan in Mexico. The streams: driin wholly or
in part the States of Colorado, Louisiana, New Mexico, Texes, and
northern States of Mexico.

In addition to the list of gaging stations and annatated:list of pub-
lications relating specifically to the section, these pages cortain a
similar list of reports that are of general interest in many sections
and cover a wide range of hydrologic subjects, and also brief refer-
ences to reports published by State and other organizations. (See
p. XVIL)

GAGING STATIONS.

Norg.—Dash after a date indicates that station was being mmntauedjseptem 3!, 1916 piod after
adate indicates discontinnance, Tributaries are indicated by indention. .

s

_BABINE RIVER BASIN.

Sabine River near Longview, Tex., 1904-1906.
8abine River af Loganspert, La., 1903-1906.
Neches River at Evadale, Tex., 1904-1906.

- TRINFTY RIVER BASIN. RN
Trinity River at Bridgeport, Tex., 1915 S
Trinity River at Dallas, Tex., 1898-99; 19031906, : .
Trinity River at Riverside, Tex., 1903-1966. -

7. BRAZOS RIVER BASIN.
Brazos River near Grahans, Tex., 1915-
Brazos River at Brazos, Tex., 1914
Brazos Riverat Waco, Tex., 1898-1911; 1914~
Brazos River near Lowis (Hearne), Tex., 1898-99.

Brazos River at Richmead, Teox., 1903—1986 o
Clw Fork of Brazos River tidar E]mmlle Tex., 1515—

COLORADO RIVER (OF TEXAS) BASRN. . . , —

Colorado River near Bronte, Tex., 1915~
Colorado River gt Ballinger, Tex,, 1915~ E
Coloradoe Rmm(‘}}xsdmck Tex 1918~ - - L




VI . STREAM-GAGING BTATIONS AND PUBLICATIONS. ~

Colorado River at Austin, Tex., 1895-1911; 1914~

Evaporation near Austin, Tex., 1916-

Colorado River at Columbus, Tex., 1903-1911; 1916-
North Conthieo River at San Angelo, TPex., 1915~
Concho River near San Angelo, Tex., 1915
Concho River near Paint Rock, Tex., 1915
San Saba River at Menard, Tex., 1915~
San Saba River near San Saba, Tex., 1905-6; 1915
North Ilano River near Junction, Tex 1915~

-Llano River near Junction, Tex., 1915—

,GUADALUPE RIVER BASIN.

Guadalupe River near New Braunfels, Tex., 1898-99; 1915
Guadalupe River near Gonzales, Tex., 1915-
Guadalupe River near Cuero, Tex., 1903-1906; 1915
Guadalupe River below Cuero, Tex., 1916

San Marcos River at San Marcos, Tex., 19165~

San Marces River at Ottine, Tex., 1915

SAN ANTONIO RIVER BASIN,

San Antonio River at San Antonio, Tex., 1915-
San Pedro Creek at San Antonio, Tex., 1916

NUECES RIVER BASIN.

Nueces River near Cinonia, Tex., 1915 )
Nueces River near Cotulla, Tex., 1915- oA
Nueces River near Three Rivers, Tex., 1915-

Nueces River at Calallen, Tex., 1915
Frio River near Derby, Tex., 1915
Frio River at Fowlerton, Tex., 1915—
Frio River at Three Rivers, Tex., 1915,
Frio Lake outlet near Fowlerton, Tex., 1915-

RIO GRANDE BASIN.

Rio Grande at Thirtymile Bridge near Creede, Colo., 1909-1913.

Rio Grande near Creede (Wason), Colo., 1907-1913.

Rio Grande near Del Norte, Colo., 1889-1906; 1908-1913.

Rio Grande near Alamosa, Colo., 1894-95; 1903; 1912-13.

Rio Grande near Lobatos (Cenicero), Colo., 1899-1913. - ~ .

Rio Grande at Embudo, N. Mex., -1899«1903 1912~ 4

Rio Grande nesr B&ehnan, N Mex, (Bm Gnnde near Ildefonsw), 1895-1905
1909-1914, - )

Rio Grande nesr MW 'N. Mex., 1895 . ) :3}; o i

Rio Grande near El Paso, Tex., 1889—-1893 1895-1915. R

Rio Grande near Fort Hancock, Tex., 1900-1803. ..

Rio Grande above Presidio, Tex., 1900-1914. -~

Rio Grande below Presidio, Tex., 1900-1915.

Rio Grande near Langtry, Tex., 1900-1914.

Rio Grande near Devils River, Tex., 1900-1915.

Rio Grande at Eagle Pasa, Téix., 1900-1916.

Rio Grande near Laredo, Tex., 1900-1914,

Rio Grande near Roma, Tex., 1900-1914,

- Rio Grande near Brownsville, Tex., 1900-1914..

quu(}reek near Creede, Colo., 1910,

. RES




47 BIREAM-GAGERG 'SEATIONS,

“RioGrande tributaries—Continued.
S‘out.h Fork of Rio Grande at South Fu!k Cde', 1916—1913.
= ‘Sun Luis Creek at Villa Grove, Colo., 1011-12:

San Luis Greek mear Villa Grove, Gole 1910. , !
- - Kerber Creek near Yilla Grove, 0010 1911-12. S ;
’ Whe Creek near Baguache, Colo., 1910-1913. R : -
- /Rt Alsgoces near Mante Vista, Colo., 1911~12 #oted
" Rio Alamosa neér La Jara, Colo., 19091912, ° Co
Conejos River near Mogote, Colo.; 1899-1900; 1%1913
‘Rio San Antonio nesr Ortiz, Ooio ‘19110 ¢
Culebrd River at San Laiis, Colo., 1910-11.
Costilla Creek neor mouth, N. Eex., 1912,
. Bio Colorhdo above Questa, N. Mex., 1910-1911. :
~ Rio Colorado near Questa, N. Mex., 1912—1915 B ot
Rio Colorado below Questa, N. Mex‘i 1910-1915. ’ o
Rio Hondo near Agtdyo Hondo, N. Mex., 1910-1915.
Rio Pueblo d6 Taot hear Tacs, N. Mex., 1910-1916.
: Rio Taos at Los Cordovas, N. Mex., 1910—1915
- Rio Lucera near Taos, N. Mex., 1910-1916.
Rio Fernando de Taos near Taoe, N. Mex.; 1910; 1912—1915.
Chama River at Chama, N. Mex., 1912-1914.
Chama River near Chama, N. Mex 1914~
Chama River at Park View, N. Mex 1912-19186.
Chama River pear El Vado [Tierra Aman}]a], N. Mex., 1913~ -
Chama River at Abiquiu, N. Mex., 1895-1897. .
ChamaRxwr near Chamita, N. Mex 1912-1915.
Brazos River near Brazos, N. Mex 1913-
Brazos River at Brazos, N. Mex., 1912-13.
“Littlis Beawés River near Brazos, N. Mex., 1914,
Nutritus Creek near El Vado [Tierra Amanlla}, N. Mex., 1914~ ~
Nutrias Creek near Cebolla, N. Mex., 1914, o !
Horn River near Canjilon, N. Mex., 1911-1914 :
Rio Vallecitos at Vallecitos, N. Mex 1911-1914.
N Santa Fe Creek at Monument Rock, near S&n‘ta Fe, N. Mex., 1910-11.
Banta Fe Creek ahove reservoir, near Santa Fe, N Mem 191@‘ 1913—14
Santa Fe Creek at Santa Fe, N. Mex., 1907-1911, °
Santa Fe Water & Light Co. dmch peer Santa Fe, N. Mex 1910
Arroyo Hondo near Santa Fe, N. Mex., 1913-14.
Rio Puerco at Rio Puerco, N. Mex., 1910—1914
Rio Puerco near La Joya, N. Mex., 1910—1914
Bluewater Creek (head of San Jose River) near Bluewster, N Mex., 1672-1914.
Bluewstet Crepk at Grants, N. Mex., 1912-1914.
San Jose Hivi swar Buwanee, N. Mex 1910-1914,
Pecos River near Cowles, N. Mex., 1910—1914
Pecos River near Anton Chico, N. Mex 1910-1914, :
Pocos River at Santa Ross, N. Mex., 1903-1906; 1910-13, M’fm
B Pecos River near Guadalupé, N. Mex 19121914 - ¢
Pecos River near Feart: Symuer, N. Meu., 1904-1910; lﬂl?rls
Pecos River near Roswell, N. Mex., 1003-1906.
""Pecos River near Dayton, N. Mex., 1905-

Leke McMillan at Lakewood, N. Mex., 1806-7,
Pecos River near Lakewood, N. Mex., 1906-1911.
Pecas River: at Avalon, N. Mex., 1906~7

8 kbﬂé N Mex; 1908-1908; 1914-




X, STREAM-GAGING STATIONS AND PUBLICATIONS.
Rie Grande tributaries—Continued.
Evaporation near Carlsbad, N. Mex., 1916-
Pecos River near Angeles, Tex., 1914—
Pecos River above Barstow, Tex., 1916-
Pecos River near Pecos, Tex., 1898-1907. .
Pecos River near Barstow, Tex., 1814-15. N
Pecos River near Grand Falls, Tex., 1915 :
Pecos River near Comstock [Moorhead], Tex., 1898; 1900
Gallinas River near Las Vegas, N. Mex., 1903-1912; 1912-1914.
South Fork of Gallinas River near El Porvenir, N. Mex., 1911-1914.
‘ Hondo River at Hondo reservoir, N. Mex., 1903-1906.
Hondo River at Roswell, N. Mex., 1903-1906.
Rio Ruidoso near Ruidoso, N. Mex., 1911.
Rio Ruidoso near Glencoe, N. Mex., 1910-11.
Taylor-Moore ditch near Roswell, N. Mex., 1905.
Hondo reservoir inlet near Roswell, N. Mex., 1906-1908.
Hondeo reservoir scour gate near Hondo reservoir, N. Mex., 1906.
Penasco River at Elk, N. Mex., 1900-11.
Penasco River at Cleve’s ranch, near Elk, N. Mex., 1911.
Penasco River near Dayton, N. Mex., 1905-1908. -
Black River near Malaga, N. Mex., 1914-15.
Delaware River near Malaga, N. Mex., 1912-13.
Delaware River near Angeles, Tex., 1914-15.
Margueretta flume near Pecos, Tex., 1898; 1900-1907.
West Valley ditch near Pecos, Tex., 1904.
Devils River at Devils River, Tex., 1900-1914.
Rio Salado near Guerrero, Tamaulipas, Mexico, 1900-1913,
Rio San Juan at La Quemada, Tamaulipas, Mexico, 1900-1902.
Rio San Juan near Santa Rosalia ranch, Tamaulipas, Mexico, 1902~1"14.

INTERIOR BASINS IN NEW MEXICO.
Mimbres River basin:
Mimbres River near Faywood, N. Mex., 1908-1914.
Lampbright Draw near Santa Rita, N. Mex 191.2—19;;. 3
Whitewater Creek near Hurloy, N. Mex., 1213—3&. ai )
Cameron Creek at Fort Bayard,; N. Hex., 1907-1971;.1912-18.
Cameron’ Creek near Hurley, N, Mex., 1913-14, s
Stevens Creek near Fort Bayard, N. Mex., Mqﬁﬁ,
Rio de Arena near Hurley, N. Mex., 1913*14‘ A
‘Rio Tularosa basin:
Rio Tularosa at Mescalero, N. Mex., 1910-11.
Rio Tularosa near Bent, N. Mex., 1911.
Rio Tularosa near Tularosa, N. Mex., 1912-
Rio La Luz basin:
Rio La Luz near La Luz, N. Mex., 1911-12,
Rio La Luz at La Luz, N. Mex., 1910-1913.
Rio Fresnal near Mountain Park N. Mex., 1011-32;

.




















































