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SURFACE WATER UPPLY OF WESTERN GULF OF
MEX%CO BASINS, 1918,
1"
AUTHORIZATIO‘N AND- S{}O?E oF WORK.

This volume is one; of . geries of 14 repgrt,s presentmg records of
measurements of flow made on streams in the United States during
the year ending Septamb r 30, 1918.

The data presented in these reports were cellacted by. the Umted
States. Geologwul Survey| under the follomng authqmty contained -
in the erganic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the GeologxcaI'?
Survey and the classification of public lands and examination of the geologxcal
structure, mineral resources, and products of the national - domain,

The work was begun im 1888 in connection Wwith special studles
relating to irrigation in the arid west. Since the fiscal year endmg
June 30, 1895, successive sundry civil bills passed by Congress have
carried the follewmg item and appropriations:

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

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the beést methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1919.

R $12, 500.:00
1898, e e .. 29,000.00
1897 t0 1800, inclusive. . .o il it 50, 000. 00
1901 to 1902, inclusive. . covvennieiiiin i 100, 000. 00
1903 to 1906, inclusive.....ccoeeni e 200, 000. 00
1907 e e 150, 000. 00
1908 £0 1910, inclusive. - oo ooenieeie it 100, 060. 00
1911 t0 1917, inchusive. . ..o oo enmee e aaneannns .. 150;000.00
1918. . ......... e et PR 175, 000. 060
1919 - e e e e e e ... 148,244.10

In the execution of the work many private and State orga.m'zations
Kave cooperated sithet by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the descnptlon of each station a,ffected coopera-~'
tion of the second kind is acknowledged on ‘page 55

‘Measurements of stream flow have been made at about 4, 510
points in the United States and also at mary points in Alaska and
the Hawaiian Islands. In July, 1918, 1,180 gaging stations were

1



2 ‘ SURFACE WATER SUPPLY, 1918, PABT ViIL

being maintained by the Survey and the oooperatmg orgamzatmns. .
Many miscellaneous discharge measurements are made at other
points. In connection with this work data were also cnllected in: .
regard to precipitation, evaporation, storage reservoirs, river profiles,
and water power in many sections of the country and will be mada.
available in water-supply papers from time to time.

DEFINITION OF TERMS.

The volume of water flowingin 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 discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as ruh-off in inches, and acre-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
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

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

“Run-off in inches” is the depth to which an area would be cov-
ered if all the water flowing from it in a given period were uni-
formly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth in inches.

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

The following terms not in common use are here defined:

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

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

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 falls . +
when the discharge is reduced to zero. ‘










SURFACE WATER SUPPLY, 1918, PART VIIL : 3.
EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1 1917, and ending September 30, 1918. At the beginning of Janu-
ary in most parts of the United States much of the precipitation
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 run-off is possibly a small quantity in the ground; therefore the
run-off for the year beginning October I is practically all derived from
precipitation within that year.

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 recorder 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 measurements rating tables are prepared that
give the dicharge for any stage, and these rating tables, when applied
to the gage heights, give the discharge from which the daily, monthly,
and yearly means of discharge are determined. ,

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving records
of discharge measurements, a table showing the daily discharge 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 height and records 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 permanence of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of control, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the : accuracy of the records.

The table of daily discharge gives, in general, the dlscharge 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.
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If such stations are equipped with water-stage recorders the mean
daily discharge may be obtained by averaging discharge at regularin-
tervals 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 “Maximom”
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
the mean gage height was lowest. The column headed “Mean” is the

average flow in cubic feet per second during the month. On this

average flow computations recorded in the remaining columns, which
are defined on pages 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RECORDS.

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, measurement of flow, and interpretation of
records.

A paragraph in the description of the station gives information
regarding the (1) permanence of the stage-discharge relation, (2)
precision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5)
methods of applying daily gage height 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 plotting 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 regulation of the
flow of the river above the station. ‘“Second-feet per square mile”
and “run-off in inches” are therefore not computed if such errors

appear probable. The coxnputations 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
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“run-off 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, 1918, the work of measuring
streams in Texas and the seepage investigations were carried on in
cooperation with the State through the Board of Water Engineers,
consisting of W. T. Potter, chairman; R. J. Windrow, C. 8. Clark,
John A. Norris, and James Hayes Quarles, secretary.

The United States Reclamation Service and the United States
Weather Bureau furnished equipment and general assistance in
the Rio Grande, Pecos, upper Trinity, and Brazos River basins. -
The United States Weather Bureau furnished most of the equipment
for the evaporation station near Austin.

The cities of Austin, Corpus Christi, and Waco, the San Marcos
Utilities Co., the Imperial Irrigation Co., and the Kansas City,
Mexico & Orient Railroad, San Antonio, Uvalde & Gulf Railroad,
Pecos Valley lines, Texas & Pacific Railway, Gulf, Colorado & Santa
Fe Railway, and International & Great Northern Railway have aided
in collecting records by furnishing funds or giving general assistance.

DIVISION OF WORK.

The data for stations in'Texas were collected and prepared for
publication under the direction of Glenn A. Gray and C. E. Ells-
worth, district engineers, assisted by Russell J. Hank, C. E. McCashin,
E. P. Congdon, A. K. Gowans, H. B. Kinnison, and W. H. Dodd,
State hydrographer.

The manuscript was assembled and reviewed by W. R. King and
E. L. Williams.
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GAGING-STATION RECORDS.
TRINITY RIVER BASIN.

WEST FORK OF TRINITY RIVER AT BRIDGEPORT, TEX.!

Locatton.——At suspension bridge on Belsora-Bridgeport road half a mile southwest
of center of Bridgeport, Wise County, a quarter of a mile above Chicago, Rock
Island & Gulf Railway Co.’s pumping plant and 1 mile below mouth of Gentry
Creek.

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

REecorps avamasre.—October 1, 1914, to September 30, 1918. Records of stage
have been obtained by United States Weather Bureau since August 16, 1908.

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 Mrs. U. E. Byers.

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

CHANNEL AND coNTROL.—Bed composed of clay, gravel, and sand. Banks are high,
slightly wooded, and are overflowed st 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, 18.35 feet at
6 p. m. April 17 (discharge, 5,850 second-feet); no flow October 11~12, October 15,
November 27, February 21 to March 2, March 10-28, August 3-23.

1908-1918: Maximum stage recorded, 28.9 feet June 8, 1915 (discharge mnot
determined); no flow in stream during several periods.

Ice.—None reported during year.

Diversions.—None. There are a few small pumping plants along the stream, but
these produce little noticeable effect.

Reauration.—None.

Accuracy.—Stage-discharge relation changes slightly. Rating curve well defined.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records good, except September 23-30,
when gage was broken, and gage heights were estimated by observer.

Discharge measurements of West Fork of Tnmty River at Bridgeport, Tex., during the
year ending Sept. 30, 1918.

"

Date. Made by— e clgf;;e. Date, Made by— poage chD;ée.
Feel. | Sec.-ft. Feet, | Sec.-ft.
Oct. 18 | Congdon and Gowans..| 0.73 .0 || Mar. 18 | E. P.Congdon.........jsee....n 0.0
Nov. 26 | A. K. Qowans..........|........ .0 || May 16 | A. K. Gowans.......... .97 36.6
Dec. 27 | R.J. Hank........" ... .93 e.9 | Sept. 6 |..... Lo 1) D 4,42 524
@ Estimated.

! Published in earlier reports as Trinity River at Bridgeport, Tex.
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8 SURFACE WATER SUPPLY, 1918, PART VIII,

BRAZOS RIVER BASIN.
BRAZOS RIVER NEAR GRAHAM, TEX.

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

DravaeE AREA.—12,900 square miles.

REecorps AvarmaBLE.—November 13, 1915, to September 30, 1918.

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

DiscrareE MEAsUREBMENTS. —Made from upstream side of bridge or by wading.

CHANNEL AND CONTROL.—Channel straight above and below station. Bed is com~ *

posed of sand and clay and is free from vegetation; shifting. Left bank high .
‘and not subject to overflow; right bank is of medlum height and is overflowed
during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.5 feet at 9 a. m,,

September 5 (discharge, 4,100 second-feet; from extension of rating curve and

subject to possible error); no flow October 21 to November 27, December 2 to:
April 4, April 30 to May 16, June 27 to July 10, July 13-14, July 17 to September 30.
1916-1918: Maximum stage recorded, 9.5 feet at 9 a. m., September 5, 1918, and.

at 6 p. m., April 2, 1916 (discharge, 4,100 second-feet; from extension of rating
curve, and subject to possible etror); no flow during several periods.
Ice.—Slight amount of ice reported in January.

Diverstons.—No information available to show that water is diverted above station:

for irrigation in any large quantity; no diversions between station and mouth of

Clear Fork.
Recurarion.—Number of power plants and controlling works above station not

known; gage heights do not indicate that flow is regulated.
Accuracy.—Stage-discharge relation not permanent; not affected by ice during the
year. Rating curve poorly defined. Gage read to hundredths once daily.
Daily discharge ascertained by shifting-control method. Discharge determina-
tions above 1,000 second-feet obtained from an extension of rating curve; subject
to considerable error. Records poor.

y

Discharge measurements of Brazos River near Graham, Tex., during the year ending Sept.

30, 1918.
Date. Made by— nons | oo, || Date. Made by— k® | e,
Feet. | Sec.ft.
Oct. 19 | Congdon and Gowans..] 3.69 60,5 || May 18
Nov, 27 | A. K. Gowans.......... 3.656 .0 19
Dee. 28 | R.J. Hank............. 3.75 0 21
Mar. 19 | E. P. Congdon......... 3.20 .0 || Sept. 7

o Estimated.

.



BRAZOS RIVER BASIN.

B

Daily discharge, in second-fect, of Brazos River near Grokam, Tex.; for the gear ending

Sept. 30, 1918.
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BRAZOS RIVER AT BRAZOS, TEX,

Location.—At Texas & Pacific Railway bridge half a mile northeast of Brazos, Palo
Pinto County, and 14 miles above Palo Pinto Creek.

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

Recorps avaiLaBLE.—October 1, 1914, to September 30, 1918, Records of stage.
have been obtained by the United States Weather Bureau since August 16, 1908,

Gace.—Vertical staff on northwest side of center pier of railway bridge and 1 foot froem
upstream edge; graduations above 6 feet painted on the .pier; read by L. W.
‘Boyett.

D1sCHARGE MEASUREMENTS.—Made from three-span highway bridge &bout 600 feet
below railway bridge or by wading.

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

ExTrEMES OF DIsSCHARGE.—Maximum stage recorded during year, 8.00 feet at 7 a. m.
June 10 (discharge, 27,000 second-feet; subject to error); no flow November 10-30,
February 22-28, March 1-2, March 8 to April 5, and August 9 to September 8.

1908-1918: Maximum stage recorded, 22.0 feet May 24, 1908 (discharge not
determined); no flow several times during period of record.

Ice.—Slight amount of ice reported in December, January, and February.

DiversioNs.—A few pumping plants have been installed along the stream for irri-
gating small areas, but do not greatly affect the flow of the stream.

RecuraTioN.—Flow unaffected by power plants, dams, or reservoirs above or imme-
diately below station.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined below 12,000 second-feet; extended above 12,000 second-feet. Gage read
to half-tenths twice daily. Daily discharge aacertained by applying daily gage
height to rating table and by shifting-control method. Records poor.

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

30, 1918.
Date. Made by— hte}iag%‘i. chlz.irsg-e. Date, Made by— h&'&ﬁ. ch’;i:ée.
Feet. | See.-ft. ’ Feet. | Sec.ft.
~Oct. 17 | Congdon and Gowans..| 0.75 15.2 || Mar. 21 | E, P.Congdon.........feee..... 0
Nov. 25 ( A. K. Gowans... .l .30 .0 || May 11 .| 072 16.7
Dec. 23 | R.J. Hank .40 a,2 4,02 | 2,320
Feb., 6 | A. K. Gowans.. .40 .8 | Sept. 5 6.38 110, 500

o Estimated.




'BRAZOS RIVER BASIN, : 11

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

30, 1918.
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. |June.|July.| Aug. | Sept.
6.2 3.0 0.3 0.8 0.0 0.0 105 - 126 75 3.0 0.0
50| 22 .3 .8 .0 .0 105 220 71 3.0 .0
3.81 2 .3 .8 1.0 .0 81 298 53 2.0 .0
3.01 18 .3 .8 1.0 .0 89 246 | 890 1.0 | 4,200
3.0 16 .3 .8 .8 .0 35 740 | 530 1.0 {16,000
3.0 12 .3 .8 .51 530 35 1,700 | 458 .8 16,000
20 11 .4 .8 .2 | 682 33 2,500 | 396 .5 6,820
2.0( 11 .4 .8 .0 {4,550 23 2,730 | 340 217,400
L4 11 4 .8 .0 [1,300 21 |18,600 | 288 .0 | 2,060
.0f 9.4 4 .8 .0 (1,190 13 (23,000 | 236 L0220
0] 94 4 .9 .0 11,360 13 | 7,200 170 .0 | 1,580
0| 3.8 4 .9 .0 1,190 13 [ 4200| 9 .0 1,370
0| 38 .5 9| .0} 880 13 | 4,680 | 49 .01 1,200
.0 2.0 ] .9 .0 15,200 12 . | 3,540 | 146 .01 L2210
.0 2.0 .2 .9 .0 (7,400 7.0 | 3,040 | 800 1.0 | 1,300
.0 .9 .5 .9 .0 16,820 7.0 | 9,430 [1,360 .011,220
.0 .9 .5 .4 .0 {7,400 7.0 | 1,820 | '840 .0 | 1,150
.0 .9 .5 4 .0[2)200 | 1,520 | 1,410 | 438 0| 44
.0 .6 .5 .4 .0 (1,640 11,700 1,040 | 438 .0 | 1,010
.0 .6 .5 .4 L0 7990 (12,100 840 | 379 0] 1,760
b DU 23 .0 .2 .5 .2 .0 11,140 {6,120 690 | 272 .0 | 3,320
b I 21 0] .2 .5 .0 .01 7648 110,000 605 | 170 .01 3810
b 18 .0 .2 .6 .0 L0 4989 (11,000 438 90 .0 | 1,660
[/ 15 .0 .2 .6 .0 .0 379 3,040 340 | 53 .0 | 1,300
B enns 13 .0 .2 .7 .0 0| 212 | L410 288 | 44 .0 {1,150
Woooiaannn 12 0 .2 .7 .0 .0 170 890 236 29 0 992
b1 (U 10 .0 .2 N 0 0] 105 530 194 18 0 838
p-. T 10 .0 .2 .7 .0 .01 79 438 185 10 .0 684
29, ... 8.2 .0 .2 A P 0| 105 324 138 5.0 0 530
30 7.0 .0 .2 [ 01 105 220 99 3.0 .0 376
) SRR 7.0 .0 .2 [N 4 PR N N P 170 |....... 3.01 O

Nore.—Discharge determined by shiftmg-control method Dec. 2 to Feb. 21; Sept. 11-24. Norecord Sept.
. 25-30; discharge interpolated .

Monthly discharge of Bmzos River at Brazos, Tex., for the year ending Sept. 30, 1918.

Discl e in second-feet.
harg nd Run-off
Month. in
Maximum. | Minimum. | Mean, | #crefeet.
0| 723 4,450
.0 . 58.3
.2 5.11 314
.2 .48 20.5
.0 .54 30.0
.0 L11 6.8
201 1,500 94,600
7.0 | 1,940 119,000
99.0 | 2700 166,000
3.0| 285 17,500
.0 .37 22.8
‘0] 2,750 164,000
0| 78t 566, 000

BRAZOS RIVER AT WACO, TEX.

LocaTioNn.—At suspension bridge on Bridge Street, Waco, McLennan County, just
below Southern Traction Co.’s bridge, 24 miles below mouth of Bosque River,
4% miles above mouth of Cottonwood Creek, and about 9 miles above Lock No. 8.

DrAaNAGE AREA.—25,500 square miles (revised).

REecorps avarraBLe.—September 14, 1898, to December 31, 1911; October 1, 1914,

to September 30, 1918. Record of stage has been obtained by United Stat,es‘
Weather Bureau since August 9, 1900.



12 SURFACE WATER SUPPLY, 1918, PART VIIL

Gage.—Gurley graph water-stage recorder installed March 29, 1918, on downstream
side of pier of Souhern Traction Co.’s bridge 100 feet upstream from suspension
bridge Gage used from September 14, 1898, to February 29, 1908, was an inclined
staff under left end of suspension bridge. From March 1, 1908, to December 31,
1911, and October 1, 1914, to December 5, 1917, record was obtained from a chain
gage on downstream side of suspension bridge. From December 6, 1917, to
March 28, 1918, gage was a vertical staff painted on downstream side of pier of
Southern Tracﬂon Co.’s bridge, the present location of the Gurley recorder.
In 1902 a gage was marked off on the north pier of a new single span highway
bridge about 300 feet above 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 pier nearest the center of the St. Louis
Southwestern Railway bridge. From September 25, 1914, to March 23, 1915,
during reconstruction of suspension bridge the chain gage was on highway bridge
300 feet upstream. All gages were.installed at same datum, but readings probably
differ slightly because of differences in location.

DiscHARGE MEASUREMENTS.—Made from downstream side of first single-span h.tgh-
way bridge above station.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifting. Banks are
clay, medium in height, have been improved by the city, and are overflowed at
extremely high water. Channel straight above and below for several thousand
feet. No defined control. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.50 feet at
2 p. m. April 15 (discharge, 30,000 second-feet); no flow August 20-21.

1898-1918: Maximum stage recorded, 39.7 feet December 3, 1913 (discharge
not determined); no flow August 20-21, 1918.

Ice.—None reported during year.

Diversion.—No important diversions above station. Small areas of land are irri-
gated above, but quantity of water diverted is only a small percentage of the
total flow.

RecuraTioNn.—None. .

Acouracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined below 2,000 second-feet; poorly defined above that point. Gage read
to hali-tenths once daily October 1 to March 28, and from March 29 to September
30, gage heights obtained by means of 7-day Gurley recorder. Discharge deter-
mined by applying mean daily gage height to rating table, and by shifting-control
method. Records fair.

Discharge measurements of Brazos River at Waco, Ter., during the year ending Sept. 30,

1918.
Ga Dis- Gage | Dis-
Date. Made by— heigﬁ, charge. || Date. Made by— height. | charge.
Feet, | Sec. 66” Feet: | Sec.-Jt.
Oct. 20 Cgﬁgon and Gowans..| 4.83 Mar. 8| E.P.Congdon... .| 460 32.7
Nov. 8 and Gowans..... 4,51 15.1 || May 4 Grag and Hoyt. . 5.85| 425
28| A. K Gowans 4,78 62.5 |l June 20 | E. P. Congdon.. 7.89 11,880
Dec. 6(.....d0........... .| 475 65.6 || Aug. 13 | C. E. M in 3. 86 1
29 R.J. Hank ...... - 4,55 18.5 [| Sept. 4 | A. K. Gowans......... 3.7 e,
Feb. 5| A.K.Gowans . 4.60 31.0




Daily discharge, in-s¢cpnd-feet, of Brazos River at Waco, Tex., for the wdr mciing'Sep's. 30,

BRAZOS RIVER BASIN.

1918,

Day. Qct. {‘Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. |-July. | Aug. | Sept.
9.8 349 28 39 23 1685 | - 032 584 | 1,230 ' 11 L1
9.8 226 28 37| 23 165 682 877 8,2 .4
9.8 134 135 35| 46 95 | 500 [ 1,520 7.2 .5

-12 81 35 37| 53 374 488 1,880 |, 286.1-.6.2 6
1 55| - 22| 28| 42 668 | 450 | 1,520 ['vi81| 4.2 6.2
9.8 39 18 23| 39 4,720 390 1,200 119 2.5 |11, 700
9.8 50 32 28 | 87 1,720 200 018 86 2.0 {13, 400
9.8 57 22 28| 35 703 He 488 61 1.4 {11,700
12 32 28 28| 30 395 205 374 6 .8 850
12 32 22 26| 26 763 178 | 5,130 162 8| 4,870 .
| "
12 2 50 28 | 28 3, 080 143 16,000 243 .9} 3,470
11 21 46 28 | 28 2,180 143 111, 460 181 .9 2,370
11 21 55| 33| 24 |2,370| 22{7740| 146| 1.0} 1,730,
11 35 178 28 21 {10,000 782 | 5,970 445 711,330
10 22 &0 28| 14 16,300 | 445 | 5,330 320 .6 | 1,080
10 18 72 28 ¢ 12 9,150 - 215 |-4,800 | .361 - 884
14 22 50 281 11 7,430 137 | 8,620 285 .5 732
81 22 50 221 12 8,430 | 3,530 | 3,150 172 .1 606
59 28 50 22| 14 (10,800 | 7,870 | 2,410 95 1] 63
32 28] 50| 22| 11 |47606,360 1,80 66| .0|1100
23 28 42 21 12 3,200 (10, 500 | 1, 390 152 .0 552
23 28 37 22| 14 2,000 | 9,520 | 1,350.] 344 .5 918
: 18 28| 42| 22| 12 |[L,540 7,100 | 1,320 246 | 34| 836
14 37| 46| 23| 11 |1,2009,960 |- 1,306 185| 1.5]2,750
18 37} 48 21 9.8 | 1,140 {16,000 | 1,270 | 146 | . 7.6.} 3,200
21 37 46 18 11 1,880 | 5,310 | 1,260 143 6.4'1 3,800
21 32 37 14| 15 1,250 | 2,900 | 1,450 116 3.8 740
59 a 42 16| 10 836 | 1,810 | 1,310 88 4.81 1,610
59 3 |.eee..| 10 2,010 | 1,270 | 1,270 59| -38.7 953
640 13 37 |- 9.2 1,230 932 | 1,250 32 2.2
feeeae 13 37 8.6 [.ceenns 782 ..., 18 Llfooeneen

"% Nors.—Discharge determined by shifting-control method Oct. 1 to Nov. 16. No fiow Aug. 20-21. No
record Aug. 9-12; discharge-interpolated. Discharge on Oet. 6 interpalated as ohserved gage height iy

be;ieved to be in error.

Monthly discharge of Brozos River at Waco, Tex., for the year ending Sept. 30, 1918.

Discharge in second-feet. Rup-off
Month. in acre-
Maximum, | Minimum,| Mean. foet.
1,420 9.6 176 10, 800
640 9.8 4.7 2,480
349 13 52.3 ‘3,220
178 18 44,2 2,720
39 14 26.4 1,470
53 8.6 21 1,290
16, 300 95 3,820 198,000
10, 500 137 2,730 168,000
16, 600 374 3,000 179, 000
1,230 6.0 228 14, 000
11 .0 2. 72] 167
13, 400 4] 2,680 159, 000
ThO FOAT .. eeenneagmmccsnrenceeosuesennecsanonans 16, 300 0] 1,020 « 740,000

69972—22—wsp 478——2
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BRAZOS RIVER NEAR COLLEGE STATION, TEI.
LocatioN.—At Jones Bridge, 4 miles below Munson Shoals, 6 miles southwest of Col-

lege Station, Brazos County, 19 miles above mouth of Yegus River, and 30 miles -

abave mouth of Navasota River.

DRrAINAGE AREA.—27,800 square miles.

REcorDps AvarnABLE.—February 23, 1918, to September 30, 1918

Gaer.—Vertical staff in two sections on fourth pier from right bank. Section 0 to 14
_feet is attached to sheet piling at base of pier. Sectlon 14 to 52 feet is palnted on
" pler; read by Will Reaves.

DiscHARGE MEASUREMENTS.—Made from bridge to which gage is attached.

CHANNEL AND CONTROL.—Bed of stream composed of sand and mud; shifting. Neo . ;

defined control. Banks high and free from vegetation. Right bank subject to
overflow at extremely high stages (about 40 feet).

EXTREMES OF DISCHARGE.—Maximum stage recorded during penod 24.50 foet at
1.30 p. m., April 16 (discharge, 31,700 second—feet), minithum stage, 3.75 feet
September 4 (discharge, 92 second-feet).

Ice.—None reported during period.

Drversion.—The second report of the State Board of Water Engineers shows a few:
small power+and irrigation plants above the station, but these do not greatly -
affect the flow. '

RecuratioNn.—None at present. A lock and .dam under construction by the War
Department near Port Sullivan, sbout 25 miles upstream, may eventually regn- .
late the flow to a slight extent.

Accuracy.—Stage-discharge relation fairly permsanent. Rating curvieis well deﬁned.
Gage read to half-tenths twice daily. Very little diurnal fluctustion. Dis- -
charge obtained by applying mean daily gage height to rating table and by
shifting-control method. Records fair.

Discharge measurements of Brazos River near C'ollsge Station, Tez., duﬂm,g the year md-
ing Sept. 30, 1918.

Date. Made by— hfi%ﬁ. c}gisg'GI Date. Made by— hm_ olg,?-ge.
Feet. | Sec.ft.
Feb. 23 | R.J. Hank............. 4.85 %gi Apr. 1_} A. K Gowans ..........
. s 9,150 i8 II::: o
4,780 || May 4 Gra}y and Hoyt
3,570 || June 22 Congdun
1,920 || Aug. 15
1,600




BRAZOS RIVER BASIN.

Daily ducharge in devomd, fc!et, of Braivs Rivét fivar College Stition; Fex:, for the year

euahng Sept. 80, 1918.

Day. Feb, | Mar. | Apr. | May. | June. . s
17| som0| Lol st el 1
R TRE IR (O
230 | 1U760] ved0] em| 6] @
840 | 22101 g810| 78| 1% !
%A AT T
9,200 | 1,760 Yol | &l 1w 10,100
£200 | 1,840 3040 | 48| 40! 11,400
1,80 | 1,060{ 3470 | 380 122] 7,050
1,110 5 3,770 U8 4,4%0
‘753 16 1%1400 % 116 3’%
1; 500 70¢ | 11,960 260 115 . 2,870
3100 | 649 | 7,400 | 340| 115) . 2/340
13,700 | 776 | 5060 | 60| T15] 2020
25,800 | 676 | 4,80 | 305| 118 1,700
Shaw | wa|.ihi0| | 7| L
20,600 | 666| 3,570 | . 460| 130 1,160 .
17,900 | 8,200 3;200| 420 127 933
BE0| ol BH0| | sl e
B,
4150 | 7,400 | 2 20| o8| s 1,210
130 | 5700 | 1,730| 23| 108 1,020
2,660 | 54901 13007 242| 15| 1,27
3,070 | 9,810 | 1,200 12] 1,02
5850 | 770 | 97 Ml m 2,920
2,870 | 5640 | 885] 263| 134 300
2680 | 3,840 | 945 26| 13¢| 560
2,806 | 2,650 | 1,220 266| 46| 1,790
........ 2080 ... 25| 127f... ..

Nore.—DBischarge determined by shifting-control method June 25 to July 30 and Sept. 7-80.
Hémhly discharge of Brazvs River near College Station, Tér., for the ym end-mg

Sept. 80, 1918.

Discharge in second-feet.

| Bun-offin

Month.
Maximum.

Minimum.

Mean,

aore-feet.

RnpEEE=,

Bl

iggz888ey-

€
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CLEAR FORK QF BRAZOS RIVER NEAR ELIASVILLE, TEX.

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

DRrAINAGE AREA.—5,650 square miles.

REcorDps AvarnaBLE.—November 12, 1915, to September 30, 1918,

Gacge.—Chain gage attached to downstreaw side of bridge; read by Gilmer Vaughn.

DiscHARGE MEASUREMENTs.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Banks high, wooded; composed of clay and gravel, not
subject to overflow. Bed composed of sand and gravel; free from vegetation-
Channel straight above and below station. Control for the low and medium
stages is a shoal about 600 feet below station; shifts during changing stages.

ExTREMES OF DIsCHARGE.—Maximum stage recorded, 20.9 feet at 12.30 p. m., May 18
(discharge, 8,240 second-feet); no flow October 14 to April 4 and August 6 to

. September 3.
1916-1918: Maximum stage recorded, May 18, 1918; no flow for extended
periods.

Ice.—None reported during year.

Diversions.—Much of the land now irrigated above the station is in Jones and
Taylor counties; two diversions are made for irrigation between station and
mouth. Quantity of water diverted unknown. The second report of the State
Board of Water Engineers shows the Sweetwater Light & Power Co. has declared
a storage of 216 acre-feet, and Abilene Water Co. a continuous use of 1.5 second-
feet of water, in the headwater regions.

ReguLaTioN.—No large reservoirs above or below station. The operation of a
water-power grist mill 5 miles upstream produces some effect at the station.
Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined below 9,000 second-feet. Gage read to hundredths twice daily; ob-
server's work not entirely satisfactory; mean daily gage height may not be a true
index of daily flow because of regulation. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, and by indirect methed for shifting

control. Records fair.

Discharge measurements of\C’lear Fork of Brazos River near Eliasville, Tex., during the
year ending Sept. 30, 1918.

Date. Made by— ’ h(e}iag%%. ch]iisg-e. Date. Made by— height. | charge.

Oct. 19 Congdon and Gowans..
Nov. . K. Gowans

Mar.
May




BBAZOS RIVEB

BASBIN,

Dazly dzscharge, in seoomi feet, of Clear Fo-rk of ‘Brazos River near Elmmtk Tie:v., for
the year ending Sept. 80, 1918. . ;

]
§
g

Apr. | May. -

July.

kot ot

. RIRIIE e O e 00 00 8O
g - 0

85:

o
B
»

=
~oSa

e,

e-

155

8a sﬁ%@% g%ééﬁ §§§a§ g

MRS e

225
41
T

86
43

Nore. —Discharge determmed by sh!!ting-eontml method, Oct. 1-10; no flow on days for which dis-

charge is not givi

Monthly discharge of Clear Fork of Brazos River mear Eliasville, Tex., for the year
' ing Sept. 30, 1918.

Discharge in second-feet.’

Run-off
Month, i
Maximum. | Minfmum. | Mean, | 8¢re-feet.
October........cooveneninicnnanan Aeeemememen e 2.2 0.0 0.42 5,8
.0 .0 .00 .0
0 .0 .00 il
0 .0 .00 .0
.0 .0 .00 .0
.0 .0 .00 .0
ol 7 43,200
01,110 ! 200
5| 7885 49,700
4] ese 300
.0 " c1T2
ol 438 2,
0| 24 191,000
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LITTLE RWEB A’I‘ CAMEROQN, TEX.

Locumcn —200 feet below city pumping plant half a mile south of Cameron, M.llam’ ,
County, 1 mile above Gulf, Colorade & Santa Fe Railway bridge, about 6 miles
below mouth ‘of San Gabriel River, and 25 miles above confluence with Brazos
River.

DRAINAGE AREA.—7,010 square miles.

Recoros avammasiLe.—November 1, 1916, to September 30, 1918.

Gaae.—Vertical and inclined staff; three sections attached to trees on left bank s
short distance below home of pump man; read by T. A. Crawford.

DiscEHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Bed compoged of rock, gravel, and sand; free from vegets-
tion and permanent during normal flow. Banks are clay and gravel; medium
height; wooded; subject to overflow during extreme stages. Control for low and
medium stages is rock and gravel shoal 100 feet below gage; shifts during flood
stages. At stage of about 18 feet (discharge, 6,530 second-feet) water enters an
old channel 1 mile above gage, and the flow through this channel is diverted
around the station and enters the river again below the gage. All records above
6,500 second-feet do not include the flow in this flood channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 30.40 feet at 6 p. m: April 17
(discharge, 13,300 second-feet); minimum stage, 0.78 foot at 7 a. m. September
3, 5, and 7 (discharge, 2.6 second-feet). }

1916-1918: Extremes occurred in 1918.

Ice.—None reported during year.

Diversions.—Bmall areas are irrigated in the upper drainage basin, but diversions
have little effect on flow. Second report of the State Board of Water En@neem
shows Cameron Power & Light Co. has continuous use of 5 second-feet with a
declared consumption of 3,650 acre-feet yearly for waterworks, light, and power
in Cameron. During low water this has an appreciable effect upon flow at station.

+ Atstage of 18 feet some water is diverted around the station through an old channel
of the river.

REGULATION.—Apparently none.

Accuracy.—Stage-discharge relation did not change during the year. Rating curve
well defined below 13,000 second-feet; gage read to hundredths twice daily and
oftener during floods. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measurements of Little River at Cameron, Tex., during the year ending Sept.
30, 1918.

Date. Made by— Ga e Dis- || Date. Made by—

Apr. }D A.K. Gowans.........

..... L
J 22? IgoCod 3 511
une ngdon .
Aug. 14 C E. McCashin........ 5 47

urface velocity observed by floats and coefficient of 0.75 used to reduce to mean velocity.'




BMZOS RIVER, BAsm.

Datly discharge, in second- feet g’ Little, Rwer ;It demm, Tex., for the year mdmg Stpt
. 30, 1

s

-

Dy L Oct. | Wov. | Dee, | Jan. | Peb. | Mar.| Apr. May,;vjum.g Jutyi | Ang. | Sept.
so| 18] 32 a1 ool we| 1ol w. | s
» B B B gl & %9 m Wy £,
| 13| @ | .| | Ml BB E
261 13 %3 ﬁ 321" 5| 62 4% 2 od Ia 13 ] &
2l .13 34| 83| 32 a8|2140] s0ln800] 64! i2 4.3
Bu g B B Bl Eim 28 4
’ﬁ ﬁ §§ 381" ::?3“"565 T2 l2e| W10 B
» L30| 183 36| 9&| 32| WA ZWO| .B| 0e| T

BB R OB OB BITE| #. % OB
2| B %! B i Livenl Bl i 1
W88 M| a0 M| K| G| g8 4
26| 36| 34| 30|86 500 | 70l To
2| s ar| 2shai0| wus| ma| | 78| @
b ] 2| ihsa0| uz| ew| 2| 708
B 49 )| ko) M| om0l ;) Lol 4
30| 53| 612| 26|4940| 108] 420 62] 3¢
30| 5| 10| 266|440 108| 267 2| 68| 31
0| 51| 70| 2|1780| 18| ass| 2| 66| 25
B 4 m| W|Um) umlosml 1) 'egl B
92| a4| 53] 28| 37| 18| @] 17| 62| s
33| 4] 48| 28] 1) os4| M| 15| 58| 162
83{ 4] 4| | 868|360 13| 15| 86 2

. 4| 43| asinem|za0l s7|. 15| 63| 2
g: 8| 4 ;] a0 %’,mo w7l B &3 B
‘341 38| 42| 28| 5501 '83%6| .| .14| e8| 28
8| 8. 2|L40| 20| 181 4k Tel B
34| 36 2| 'o18| 15| 27| *1E{" 82 534,
34| 340 2 |....... 150 [oovnes) ~ 12| &8 |enn...

wﬂ@\h

Nore.—~See “‘Channuel and cq,uhpl” in statiun dmcrlptiou

tmﬂtéy diseharge of Mt’tk R*mr at Camm, Tex., for the' year mdmg S‘cpt 80, 1918.

v

mschargetnsocmd—:éet.'
Month. e Rggoﬂiu
Maximuom. | Minimum. | Mean.

30 B | 197 1,210
736 13 | B34 ,x;%o,

84 8 30,6 | . 1,880
54 30 38.1 2,340

612 32 83.7 4,650

18, % % m%%
S N A

A% 12 .| 4h5 “’i%

: 13 5.8 8.3% 51

W 534 42| 8.3 | 8,1
13,200 42| 33 258, 000

Notx.—See “Channel and control” In station description

$t
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COLORADO RIVER BASIN.
COLORADO RIVER NEAR BROKTE. TEX.

LocaTion.—At wagon bridge 400 feet below Kansas City, Mexieo & Orient Raﬂroad\ o
bridge, 14 milfes above mouth of Kickapoo Creek and below mouth of Live Oak
Creek; and 2} miles sonth of Bronte, Coke County

DrAINAGE AREA.—B,550 square miles.

RECORDS AVAILABLE.—Sgptember 19, 1915, to September 30, 1018. :

Gaee.—Chain attached to downstream side of bridge near left bank; read by F.G
Owen. A vertical staff gage attached to left bank of railroad bridge 400 feet above -
present site and referred to same datum was used prior to October 29, 1915. e

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading.:".

CHANNEL AND coNTROL.—Bed composed of hardpan mixed with gravel; shifting;
channel straight about 500 feet above and below station. Right bank wooded,’
sloping, and subject te overflow at extreme stages, left bank high, clean, and
not likely to overflow. Control probably at shoal 300 feet below gage.

EXTREMES OF DISCHARGE.—Maximum.stage recorded during year, 9.70 feet at 7 a. m.,”
May 17 (discharge not determmed), no flow during several periods throughout :
the year. :

1915-1918: Maximum stage recorded 15.0 feet, 2 a. m., September 25, 1916,
and 1.30 p. m., October 15, 1916 (discharge not det.ermmed) -

Ice.—Some ice reported in January. ‘

Diversions.—Some water is diverted for irrigating small areas in Coke and Mltchell
counties and for the city of Robert Lee. The second report of the State Board . =~
of Water Engineers records a small storage project at Robert Lee, but this atomgg*
will not affect the flow. '

REeeuLaTION.—NoDe.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined below 400 second-feet; extended above 450 sécond-feet, and subject to =
error. Gage read to hundredths twice daily. Daily discharge determined by "~
shifting-control method or by applying mean daily gage height to rating table. -
Records poor.

Discharge measurements of Colorado River mear Bronte, Tex., during the usor ending

Sept. 30, 1918.
Date. Made by— 1o | s, || Date. Made by— e Y
) Feet. Sw«{f.
May 26 | E.P. Cmdon ......... 177 h&
July 18 | B.J. Henkooomon ol il 1.76 g
E.P.iCongdon.........|eeecenn. .

Aug. 7
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Cdlorado River near Bronte, Ter., Jor the year
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Sept. 30, 1918.
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May | June.
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Jan.
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Nov.,
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stermined by shifting-control method May 6 to Jiine 2 and June 8 to Sept. 30. No-

T

Day.

—Dischar

dischatge isnot given.

. Nore

Monthly discharge of Coloradp River near Bronte, Tezx., for the year ending Sept. 30

flow on days for w.
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COLORADO RIVER AT BALLINGER, TEX:

Location.—At Hutchins Avenue highway bridge, 800 feet below Gulf; Colorads & -~ .

Santa Fe Railway bridge in Ballinger, Runnels County, and '} mile absve mouth .
of Elm Creek.

DRAINAGE AREA,—8,460 square miles (revised).

RECORDS AVAILABLE.—December 11, 1915, to September 30, 1918. Records of
stage obtained by the United States Weather Bureau mnce July 1 1903; cur-
' rent-meter measurements hegan May 29, 1913.

GaeEe.—Chain gage attached to downstream handraﬂ of brldge read by A.. J. Voelkel.

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

CHANNEL AND CONTROL.—Banks consist of clay and gta,vel, medium height and ./
wooded; subject to overflow at extremely high stages.” Béd compesed of hard -
clay, sand, and gravel; slightly shifting. Control is shoal about 1,000 feet beIow
gage; subject to change. :

IcE.—Small amount reported in December.

EXTREMES OF DISOHARGE.—Maximum stage recorded during year, 12.15 feet at
7.30 a. m. June 4 (discharge not determined). No flow during several periods
throughout the year.

1916-1918: Maximum stage recorded in 1918; no flow during several periods.

Drversions.—During low stages a large part of the flow is diverted above the station
by gravity or pumping. The second report of the State Board of Water Engineers -
ghows 3,307 acres in Runnels County, above the station, declared irrigated with
6,614 acre-feet of water; also filings for waterworks by cities of Ba.lhnger and
Winters for continuous use of 1 and 4 second-feet, respectively. )

Reeoration.—None.

Accuracy.—Stage-discharge relation not permanent. Changes materislly aﬁeet
low-water rating but probably do not seriously affect that for high and medium,

" stages. Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating curve and by shlftmg-eontrol meﬁhod.
Records good except during low stages, when they may be considerably in error:’

Discharge measurements of Colorado River at Ballinger, Ter., during the year endmy

Sept. 80, 1918.
Date. Made by— hgim. chI;irsg.a Date.
Feet. | Secft. '
Oct. 29 E P.Congdon......... 0.50 a0.1 || May 18
ec, 17 |.....do . a.3 24
an. 30 a.5| July 19
Feb. 25 a.3 | Aug. 6
Apr. 26 .0

o Estimated. ‘ : - ' L
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COLORADO RIVER NEAR CHADWICK, TEX.

Locarion.—At Guif, Colorado & Santa Fe Railway bridge halfa mile below Chad-
wick 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. N\

DRAINAGE AREA.—26,400 square miles.

Rxcorps avarLaBLE.—QOctober 21, 1915, to September 30, 1918.

Gaoe.—Inclined staff attached to rock ledge on left bank about 75 feet upstream
from railway bridge; high-water section is painted on left bridge pier; a verticsl
staff on right bank directly opposite inclined gage is used during low wate:,%
gages referred to same datum; read by A. G. Walker. " .

DiscHARGE MEASUREMENTS.—Made from cable 400 feet below gage or by wadmg. N

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 clay and gravel, medium in
height, wooded, and subject to overflow during extreme stages. Position of con-
trol not known, but current-meter measurements indicate that it is practically
permanent.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 22.0 feet at 11a. m.
June 4 (discharge, 22,500 second-feet); minimura stage, 0.16 foot Augusz 22 and
23 (discharge, 1.5 second-feet).

1916-1918: Maximum and minimum stages occurred in 1918.

Ice.—None reported during year.

Diversions.—Numerous tracts ranging in size from 5 to 1,500 acres are irrigated by
diversions from the main stream and tributaries. A large part of the irrigated
area is Runnels, Brown, and Mills counties and along Concho and San-Saba rivers.
Several small dams have been constructed in the drainage basin above station;
Chadwick dam, half a mile above, creates a small pond and diveris to a water
wheel not now in use.

REeguratioNn.—None.

Accuracy.—Stage-discharge relation practlcally permanent Slight changes occur
during floods. Rating curve well defined between 10 and 3,000 second-feet,
and fairly well defined between 3,500 and 14,000 second-feet. Extensions of
curve below 10 second-feet and above 14,000 second-feet subject to error. Gage
read to hundredths once daily, but observations are doubtful. Daily discharge
agcertained by applying gage height to rating table, or by shlitmg—control method. -
Records fair.

Discharge measurements of Colomdo River near Chadwick, Tex., during the year ending
Sept. 30, 1918.

Date. Made by— h(gx;i% chlx)::-sg:e Date. Made by— hg&ﬁ. oh:?triag’&.
Feet. Sec._-)ft. Feet. | Secft. !
Oct. 16 | Congdon and Gowans..| 0.54 37.3 || May 21 | E.P.Congdon........ 5.681 | 2,510
Dec. 8| A. K. Gowans......... .70 63.1 || July 13 | A. K. Gowans. ........ .38 18.0
Feb. 27 | E. P, Congdon..._..... .76 57.1 || Aug. 9 | McCashin and Kinnison| .34 4,0
May 20 (..... L Lo T 13.52 {11,100 29 | A.K. Gowans. ........ .22 a2 5
i

" & Estimated.
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Datly discharge, in second-feet, of Colorado River near Chadwick, Tex., for the year gnding
N Sept. 30, 1918. -

BNy

Day. Oct. 1 Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. ;.,,éept.
78| 30| o13| 52| 42| 36| 28| 62| 68| 36 L. 370
0| fa9| 10| 52| 40| 36! 2| 62| 68| 34 Y om
61| 30| 12| 5| 40| 3| 25| 60| 68] 34 85
55| 30| 12| 50| 42| 36| 21| 562,400 33 87
50| 39| 16| 50| 41| 34| 21| 84[10,400] 30 61
431, 30| 1| 50| 41| 34|8040| 11]3;50] 28 1,920
41| 38| 98| 50| 41| 88| ‘60| 138|120 28 1,250
30| -3 8| 50| 30| 34| 203| 166| '602] 2 1,130
36| 36| 54| 48| 39| 34] 00| 194|2730| 2 820
131 38! 39| 50| 3l 34| e8! 22| 501! 45 780
2| 36| 48 50| 3| 34| 51| 200370 2 32| 700
40| 36| 46| 43| 4] 36| 48] 2490|4230 19 2.8 613
30| 36| 48| 76| 41| 34| 338| 2080|3780 15 3.0 440
38| 36| 42| 72| 38| 32[18,000{ 263 |14%0] 46 26| 203
38| 36| 42| 68| 35| 31/8150| 129 '880| 33 2.6 268
3| 38| 42| e4| 35| 30|4360] 111|1,600]1207 2,40 168
35| 39| 42| 64| 33| 102 | 580 | 104 2.0{ 138
35| 40| 42| 61| 38| 26| 422|120 720/ % 1.8 98
35| 4] 40| 58| 40| 28 9 566 | 45 16 85
35| 39| 40| 55| 40| 25| 21613000 422¢ 30 1.6 1,580
35| 38| 40| 54| 40| 23| 153|240 32| 2 17| 4,200
35 58] 40| 51| 36| 2| 128|T0:0] 404 22 15| 36680
36| 78] 4af 51| 36| 20| 100] ‘92| 346| 18 15| 3080
38| 7a] a| 0| 36| 9| 78] eso| 26| 16 | La| 2460
38| 451 4| 47| 36| 10| 566| d4o4| 00| 14 |20 1,80
35| 42| 43| 4| 36| 20| 10| 360 68| 14 2.4{ 800
38| 42| 43| 43| 36| 20| w2 27| 62| 70| 28| 20
35| | 43| 40| 39| 23| e8| 22| 39| 32|23 100
350 18t] 61| 40 28| 6] 15| 38| 2081363 89
35| 290 -60| 40/ 28| 62| 1i8| 37| 2.6]25% 61
:ﬂ el 55| 42 2 |onnenns 72 . 24|11 |,

“'Nore.—No gage-helght record Apr. 5, 14, 16, 23, May, 1, 5-11, 30, Jurie 2-3, 20-30, Sept. 22-28; discharg
interpolated. Discharge determined by shifting-control method, Oct. 6 to Jan. 15 and Tan 21 10 Aug. 7

Monthly discharge of Colorado River near Chadwick, Tex., for t}ie year ending Sept. 30,1918.

D -feet.
ischarge in second-feet. Run-off
Month. in acre-
Maximum, | Minimum, | Mesn. feet.
35 41.5 2,550
38 56,2 3,340
39 6.8 £050
0 52.3 3220
35 38.6 9140
10 26,0 1,780
21 | 1,430 85,100
5% | 1060 63,200
37 | 20w 120,000
2.4 31.0 1,910
15 345 2120
61 918 54,600
15! 478 346, 000
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COLORADO RIVER AT MARBLE FALLS, TEX:

LoocaTion.—At steel highway bridge one-fourth mile south of Marble Falls, Burnet
County, 10 miles below mouth of Sandy Creek, 16 miles below mouth of Llatio
River, and 23 miles above mouth of Pedernales River.

Dramaee ArEA.—32,200 square miles.

REcorDS AvamaBLE.—OQctober 1, 1916, to September 30,\1918. Miscellaneous
discharge measurements were made in 1902. Recerds of stagehave been obtained
by the United States Weather Bureau since January 1, 1908. .

Gage.—Vertical staff in several sections painted on piers of bridge; read by
M. M. Berry. Prior to December 12, 1917, welght and tape gage of Mott typg
on upstream side of bridge was used.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of solid rock. Banks, rock, gravel, and
clay; wooded; mot subject to overflow. Rapids just below gage serve a*t
permanent control for low and medium stages. .

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.0 feet at
5.30 p. m., April 15 {discharge, 57,400 second-feet); no flow August 11-25.

1900—-1918 Maximum stage, 23.9 feet April 7, 1900 (discharge not determined);
no flow in August, 1918.

Ioe.—None reported during year.

DrversionNs.—Several large projects have been proposed in the drainage basin above
station, but none have been developed. Water is diverted for irrigating smal}
tracts adjacent to the main river and tributaries. Most of the irrigated land
lies along the Concho, San Saba, and Llano rivers. The second report of the
State Board of Water Engineers shows that the Llano Milling & Mining Co. hsis
declared a continuous use of 833 second-feet for hydraulic power and waterworks,
and M. H. Reed an unstated quantity for water works for Mafble Falls.

ReeuraTion.—Flow is regulated to some extent by diversions for irrigation and
power immediately above station.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
50,000 second-feet. Gage read to hundredths twice daily. Mean of two readings
daily may not be true mean because of operation of power plant just above gage.
Daily discharge ascertained by applying mean daily gage height to rating table,
October 1, 1916, to September 30, 1918. Records good.

Records of daily and monthly discharge for 1917, based on revised rating curve,
aro published herewith, and supersede those previously published. }

Discharge measurements of Colorado River at Marble Falls, Tez., dunny the year emhw
Sept. 30, 1918. |

’ Gage Dis- Gage Diss
Date. Made by— height.| charge. Date. Made by— height.| charge
Feet. | Secft.
0.80 116 Apr. 16
42 65.6
1.05 134 7
.98 109 July 25
1.20 152 || Aug. 11
13.01 | 0 44,800
14.50 | 265,800 u

a Surface velocity observed and coefficient of 0.90 used to reduce to mean velocity. Subject to possible
error,
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Daily dwcharge, in wco'n.d -feet, of Colorado River at Marble Falls, Tex., for “the years
ending Sept. 30, 1917, and 1918.
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Monthly discharge of Colorado River at Marble Falls, Tez., for the years md‘mg Sept. 30,

1917 and 1918.
D! i -foet.
' ) ischarge in second-feet. Run-off
Month. in
Maximum. | Minimum. | Mean, | 3¢re-feet
191617,

18 | 1,580 97,800

100 159 9,
158 189 11,600
158 182 11,200
158 102 10, 700
182 298 18,300
118 274 16,300
1,180 72,600
2 | 1,000 64,900

12 103 8,
12 68.4 4,219
18 | 1,730 103,000
12 588 426,000
37 75.4 4,640
2% 159 9,460
100 147 9,040
100 122 7, 500
118 138 7,660
83 115 7,000
100 3,320 198,008

230 | 1,340 82,400 -

71 2,910 173,000
2.0 6.0 2, 850
0 39.1 2, 400
40| 84 50,100
0| 756 554,000

COLORADO RIVER AT AUSTIN, TEX.

LocaTion.—At Congress Avenue concrete viaduct in Austin, Travis County, half a

mile below Shoal Creek and above motth of Waller Creek, 1 mile below mouth . .

of Barton Creek, and 34 miles below Austin dam.

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

Recorps avarnasLE.—February 15, 1898, to December 31, 1911; October 1, 1914, to
September 30, 1918; September 1, 1895, to April 7, 1900, at Austin dam. Records
of stage have been obtained by United Btates Weather Bureau since July 1, 1903,

Gace,—Stevens water-stage recorder installed April 26, 1918, on downstream side of
pier of viaduct. Gage used February 15 1898, to December 31, 1911, was & ver-
tical staff attached to bathhouse on left bank of river 150 feet above _Congress.
Avenue Bridge; during the period high-stage readings were made by means of &
gage painted on first pier from left end of bridge and a chain gage attached to
bridge. From October 1, 1914, tosJuzne 18, 1915, the vertical gage of United
States Weather Bureau wasread. June 18, 1915, to April 25, 1918, Dexter water:
stage recorder installed at end of viaduct was used. All gages referred to game
datum. Record of depth of water on crest of dam, 31 miles above Austin, was
kept August 13, 1895, to April 7, 1900.

DISCHARGE MEASUREMENTS.—Made by wading or from upstream side of Montopohs
highway bridge, 4 miles dowastream.

CHANNEL AND cONTROL.—Channel straight for 1,000 feet above and 500 feet below
station. Right bank of medium height, composed of clay and gravel, glean;
improved by city, subject to overflow; left bank similar to right bank, but 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 kigh water -
and also during low water because of the removal of sand for municipal use. =~
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Exxnnm or pIscHARGE. —Maximum stage recorded during.year, 15. em@gs am

April 16 (discharge, 51,500 second-feet); minimum stage, —0.18 foot at 6 p m,

August 18 (discharge, 2.2 second-feet). .

. 1898-1011; 1914-1918: Maximum stage recorded, 33.5 feet April 7, IM(dxs-
charge 122,000 second-feet); mxmmum stage, —0.50 foot December 13-17, 1914
(discharge, 2 second-feet).

Ien —None during year.
Drverstons.—The second report of the Stats Board of Wa.ter Engineers shnws about
36,000 acres of land declared irrigated above the station, most of which lies Ifs'the
" upper drainage of the main streatn and'its tributaries. The report also shows
4,000 acre-feet annually, with a storage of 30,000 acre-feet declared by the city of
Austin; 160 acre-feet gunually by Winchell waterwurks 2,000 acre-feet for waterv
works by Brownwood; and an unknown quantity far Marble. Falls wa.terworka,
all above station.
ReguraTioNn.—Flow regulated by the Austin dam, about 3} mxles upstre«m At
4 p. m. January 24, gates at Austin dam were opened, and reservoir was empty at
* 6 p.m. January 27. Reserveir empty.until filled by high' water, April 7. Water
released for irrigation. below. Columbus July 5 to July 24 wheén reservoir was
emptled ‘reservoir wagrefilled September 5.

Accuracy. -—-Stage—dwcharge relation not permanent. Numerous mensurements mnde -

throughout year. Two rating curves were used during the year, one applicablé
from October 1 to April 25, well defined between 20 and 38,900 second-feet, and
the other for the remainder of the year well defined between 20 and 21,700 second-
feet. The change in ratings was caused by the Stevens’ recorder being located

"t a different position, in the section, from the Dexter recorder. These curves .

- ‘are coincident below 2 second-feet. Mean daily gage height determined by in-
specting gage-height graph, Gage heights from Dexter recorder obtained to
half-tenths; from Stevens' recorder to hundredths. Daily discharge ascertained
by shifting-control method -Records good.

Dssckarge measurements of Colomdo River at Austin, Tex., during the year ending Sept.

30, 1918.
Date. Made by— hﬁ“gﬁ dgge Date. Made by— h‘éﬁi‘;_ ch‘?&'&
Oet. 8|6 d Congd 1 6% | %58 | yune Ted | S0
3 ow'aman on. une . X

. M| A K. .Gowans......... .48 142 4 [ 5.66 (14,900
B |EP 8| 13 868 [18/800
1 47| 132 5.98 {11,800
18 s 175 | 1,580 -
2 4| 216 |lauy 2 104|893

1 ‘1 1n 1m|

23 55| 10 A28 |

‘w16l S

I -3

. ug. . . -

gl nz | F Ly

22 . —2| 26

pr —e8| 21

14.96 4 —1z| 2

8,03 126 783

2.59 68| 199

3011 olegt i@y

4.13 :3 1.25.F 756

EIE SR T VoS 4

WBWm® | . L

t
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Dfnly amhurge m sbcond-jbet ‘of Colomdo River a¥ Avi‘stm, Tez., for iha ymr‘ emﬁhy

Sept. 30, 1918.
R
i PRSI . B ) § . N
Dhy. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept,
1 174 | 128 | 148 280 | 192| 196| 108| 718} -400] 5001 - ‘68T 165 -
2 174 | 128| 162| 280 1s8| 26| 20| 702 354 342| . ea| 12x
3 74| 1281 148] 280 71| 220 200| 400 338, 28| 60| 148
4 1967 1421 62| 280| 1] 20 168| 408 {1,070| 292 50| s M5 .
5.a. 180 [" 166 | 177| 280 | 71| 204| 264| 500.1,200| 220 39) . 168
] 14| 166| 192| o289 1ss| 1,660 | 636122, 7%, - 450
7. I 156 ‘174 280 188 ﬁi 440 | 636 11,% 912 §§ 1,030 .
8. 1] 156 | 1s9f 280 i71| 68| 135| 4809s,7%0 | 808 | . 32(. Lol .
9 i7t| 16| 150 | 280) 17| 183 | 135| 302 (3420 | e,| M| 330
10 145| 20| 17| 153) 159| 430 |20%0| ses| 27/ 2,520
o 20! 1’| 159| 150 e24|1boo| 2| 20| 1,400
156 280 171| 165| 758 | 5652|2120 70| 20 (.1160 -
17| 280| 171| 1563380 | 510(2330|. 674| 28| 688
156 | 20| ¥ri| 150 2,080 | 758 | 4,490 e48| 25| B
142 | 280]. 171| 138 '&oo| o78)2820| 68s| 24| 76
142 | 280 |. 186 | 122 138,400 | 1,000 | 2,520°| 688} .25| 158
142 | 280 22 110 18,500 | 060 | 1,040 | 636 22| 432 :
42| 280 2| 110 /0150 | 730{ 1,450 | 48| - 2| 1,010
162| 280| 272 125|620 | 552 1,620| 832 2| , 424
177| 280| 202| 1125|3480 | 450 | 1,610 1,010 ‘23| 288
284 | 280 | 272| 138)2,280 (8,730 (1,120 | 744 | 24| 138
284) 0| 232] 112)1,440 9,690 ‘716! 588]" 251 132 :
264 | 300 102| 1281050 | 4120| 84| .TI6| 24| 130
272| 490| 1s8| 90 'S00|2550| 540 | 410| B 2@
348 (3,460 | 184| 78| 701,680 636| 74| 29| 112
35¢ (3880 | 68| 80| 71,280 ] 10| €3] 30} 120
32¢ 2280 | 156| 80[1,000{1,00] 330| 52] - 60 2070
324 | 256 80| "oz | 'si6| 22| 45| 702| 9060
300 | 238 95| 816 680 313| 38|, @28 2,8%0
280 | 232 120 540 36| 6| 718
20| 212 177 ... A0l 29| 8530 :e...

i
Monihly discharge of Colorado River at Austin, Tex., for the year ending Sept. 30, 1918.

Discharge in second-feet.
N Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
196 128 148 9,100
196 128 159 9,480 -
354 142 200 12,900 .
3,880 212 565 34,700
202 |- 156 | . 183, m,;%.;
220 78 143 . B, 790
38, 400 135 3,220 102,000
9,690 302 1,420 87.%;.;
, 400 Co282 2,950 176, 00
1,010 F 520 | 32,000
996 22 131 -8, 060
3,050 105 T8 4,100
38,400 = 25 627, 000

EVAPORATIOK NEAR AUSTIN, TEX. !

LocATioN.—At resetvoif on Hill's ranch, 1,000 feet from ranch hotise, 5 mles souﬂm
of Austin, Travis County. Elevation 475 feet above sea level.
RECORDS AVAILABLE.~—April, 1916, to September 30, 1018,
Equrpment.—Two evaporation pans, one floating on surface of reservoir a.nd the other
on land about 30 feet from reservoir; auxiliary equipment consiste of hook gages, »
rain gage, anemometer, maximum and minimum thermometers, and psychrometer... .. .-
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Bvaporation mear Austin, Tez., for the year ending Sept. 30, 1918.

Evaporation
& "
, Temperature (°F.). Wind. (inghes).
Mean
Air. Wat 1:.:1&
. ir. ar., ve
Month. hu- | Aver.| . (wmche:];.
Float- (oo | s | oo et Floe. | Lana
Mean | Mean -08% | Land .| mtes ing Cli- € 1 pan,
maxi- | mini- | Mean. “;g cent) h%‘:{r on. pant
mum. | mum (n?ean) (miean) :
81.5| 49.1| 653 62.0 55,6 | 66.3 2.8 | South.. 0,42 | 5.4L 7.18
74.7 | 418 58.2 53.5 48,6 [ 75.4 2.1 | South.. 1.47 | 2.68 4,05
57,6 ) 33.1) 4564 t51.3} i48,4 |276.4 8.8 | North.. T 2,80 1.62
57,9 25.8| 4L.8 | »43.2 . ...o.fecaunnn 4.5 | West... [ 31 PN P,
65,11 30.4| 52.2 | 451.3 450.5 [d84. 4 4.3 | South L83 | 1.28 3.42
476.7 | 50.6 |0 63.6 68.4 55.4 1a75.1 3.9 | South 0681 4.22 6.48
7.7 54.0] 65.8 65.4 60.8 | 84.1 1.8 | East. 422 471 6.05
85.6| 65.5| 76.6 73.9 69.7 | 86.7 1.5 | South. 2,20 | 6.03 7.03
£96,6 | 71,0 83.8 79.0 75.7 | 80.3 1.4 | South .39 825 9.056
1 00.7( 72.3| 86.0 8.7 74.9 | 72.1|_ 2.3 | South .00 [ 10.22 ] 12.34
99.2| 72.6 | 85.9 78.1 74.5 1 80.5 2.2 | South.. .26 8531 10.26
88.5] 61.1} 74.8 69.7 64,6 1 78.1 2.6 | South.. 2,21 6,13 8,75
80.1} 53.0 ee.e] 03.7: ............... 2.8 | South..| 15.01 |....... caraven

' Nore.—Ref letters s, b, ¢, otC., & pearlng in the table indicate number of days for which no record
was obtained. For example, b represen 2 days, ete.

OOI.ORADO RIVER AT COLUMBTUS, 'n:x.

Location.—At county highway bridge half a block from county jail, 400 feet below
Galveston, Harrisburg & San Antonio Railway bridge, in eastern edge of Colum-
bus, Colorado County.

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

RECORDE AvArLABLE.—January 1, 1903, to December 31, 1911; May 2, 1916, to Sep-
tember 30, 1918. Records of stage have been obtained by the United States
Weather Bureau since January 1, 1903, (Occasional discharge messurements,
beginning August 2, 1902.)

GacE.—Chain gage attached to downstream railing of bridge; read by A. 8. Lowrey
From January 1, 1903, to December 16, 1907, gage heights were obtained by
‘measuring with a tagged chain and lead weight from point on top of bridge pier
to water surface. Mott tape and weight gage on downstream handrail of bridge
was read from December 17, 1907, to February 9, 1917, when regulation ehain
gage was installed. Mott gage and chain gage were referred to same datum. :

stc:unen MEASUREMENTS.—Made from upstream side of bridge ot by wading.

CHANNEL AND coNTROL.—Channel straight above and below station for 400 feet:
Right bank composed of firm earth; high and not subject to overflow; left bank
of medium height; likely to overflow. 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, and the stage- dlschaxge relation during medmm and high
stages may be controlled by a bend in river below bridge.

ExTREMES OF DISOHARGE.—Maximum stage recorded during year, 22.7 feet at 7 a. m.
April 18 (discharge, 30,100 second-feet); minimum stage, 5.18 feet from 7a. m. to ﬁ
p. m. September 1 (discharge, 93 sccond-feet).

1903-1911; 19]}6—1918 Maximum stage recorded, 35.8 feet April 27, 1908 (dise

charge, 43,100 second-feet); minimum stage, 4.2 feet September 9 and 10, 1910

.. {discharge, 10 second-feet). .
Ior.—None reported during year.
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Drversions.—Considerable diversions for irrigation in the basin above Austin, but
between Austin and Columbus little water is taken out. The station is above
the irrigated rice belt, which comprises several thousand acres. Declarations
reported by the State Board of Water Engineers for continuous use of water for
Smithville, Bastrop, and La Grange waterworks; -all above station. Smithville
reported a consumption of 193,000,000 gallons during 1916.

RecuraTioN.—Flow at Columbus during ordinary stages controlled by storage at
Lake Austin. - )

Accuracy.—Stage-discharge relation not permanent. Rating curve well-defined
below 45,000 second-feet. Gage read to hundredths twice daily. Mean of two
readings may not be a true index of daily discharge because of regulation above
station. Daily discharge ascertained by shifting-control method. Records fair.

CooprERATION.—Morning gage readings furnished by United States Weather Bureau.

Discharge measurements of Colorado River at Columbys, Ter., during the year ending
Sept. 30, 1918.

Date. Made by— hgizgif ch]::rsg-e Date. Made by— h(e}is e chl:%
Feet. | Secft. : Sec.ft
Oct. 30 | Hank and Gowans..... 5. 84 168 || July 12 834
Jan. 5| A.K.Gowans......... 6.26 331 715
Mar. 3]..... Lo [+ DA 6.14 273 || Aug. 11 14
May 10 | Hank and McCashin. . 8.08 1,290 || Sept. 16 1,180
July 8| C.E.McCashin........ 6.30 444

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

Sept. 30, 1918.
f
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.! July. | Aug. | Sept.
208 310 750 285 384 | 5,330 | 1,010 640 328 93
206( 302| 590 | 278| 299]|7,720 520 | 282 147
206 376 500 274 328 | 3,190 770 480 20
206 274 425 296 368 | 1,970 655 220 580
206 274 384 340 515 | 1,230 620 650 195 410
200 302 368 332 | 1,670 | 7,610 550 575 185 296
200 316 348 282 | 3,240 | 5,520 | 4,460 490 173 241
203 313 340 260 | 3,860 | 2,330 (15,600 450 168 217
198] 324 356| 2742290 1,670 8,780 | 400 180 200
198 320 450 235 | 1,680 | 1,360 | 6,530 540 149 178
200 324 360 223 884 | 1,130 | 4,720 842 145 630
200 340 320 223 580 890 | 3,480 824 143 830
200 356 288 223 40 715 | 2,640 860 138 848
200 376 274 209 372 974 | 2,160 836 1, 540
200 372 274 206 328 | 1,110 | 2,300 824 130 | 1,350
203 368 260 203 440 914 | 2,800 715 125 | 1,180
203 | 3521 47| 198 (17,100 | 745 |4,080| 70| 118 818
200 ( 352 | 208| 198126200 | 9323,410| 68| 18| 1,090
209 352 348 192 [12,700 | 1,050 | 2,640 5 128 756
209 328 316 1851 7,010 | 1,100 | 2,210 725 3| 2,38
.. 220! 340] 620| 182|4,860{ 932 [1,780| 72| 15| 2,040
22 220 386 570 625 | 4,040 760 | 1,680 720 oo,
23 220 | 332| 450 620 |3,000 (2,360 | 1,630 | 926 | 103
24 220 332 384 229 | 2,290 | 6,620 | 1,460 | 1,080 102 415
25 220 | 328 | 368] 2822050 (4,430 [ 1,240 | 824 107
28.. 214) 324 336 241,803,280 | 90| 735 185 268
27. 209 | 328( 313| 206(1,710|2,520| 830| 800]| 138 198
38! 204 11,210] 2091 1001 1,4402,040; 775 6680 | 108) - 190
29. 313 200 | 2,770 | 1,660 775 530 04| 138
30. 306 260 15,400 | 1,380 | 675 | 388 [:4 3%0
3 299 560 |- .....[ 1,180 |...... 4 382 [ RS
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Monthly discharge of Colorado River at Columbus, Tez., for the year ending. Sept. 80, 1918,

Discharge in second-feet.
. Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

376 164 235 14,400
2 1688 197 11,700
313 198 218 13, 400
2,40 274 513 31, 500
750 247 386 21, 400
625 182 276 17,000
26, 200 209 4,100 244,000
7,720 715 2,410 148, 000
15,600 550 2,750 184, 000-
1,030 332 670 41,200
328 [ 151 9,280
2,380 93 667 39,700
26,200 93 1,040 756, 000

COXLORADO RIVER AT WHARTON, TEX.

LocaTron.—Just below highway bridge in west edge of Wharton, Wharton Connty,
200 feet below Galveston, Harrisburg & San Antonio Railway bridge.

Dramnace ares.—Not measured.

Recorps AvaBw.—«Iuly 12, 1916, to August 4, 1918. Station maintained only
when water is being released from Austin Lake for rice irrigation.

Gagk.—Vertical staff attached to tree on right bank ahout 75 feet below highway
bridge; read by Henry Marsh.

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Channel straight above and below station for a few hundred
fest. Bed of stream composed of sand and clay. Banks medium in height,
composed of clay, and subject to overflow during extreme stages. Discharge
measurements show control to be fairly permanent but at times subject to shift.

EXTREMES OF DISCHARGE.—1916-1918: Maximum stage recorded during periods of
record, 8.27 feet at 3.30 p. m. July 25, 1916 (discharge, 1,680 second-feet); mini-
mum stage, —0.90 foot at 7 a. m. August 1, 1917 (discharge, 62 second-feet).

Ice.—None reported.

Diversions.—Station is in area of rice irrigetion and considerable water is diverted

' above for that purpose. The second report of the State Board of Water Engineers
shows 51,126 acres were declared irrigated in Colorado and Wharton counties by
using 102,252 acre-feet of water. A large part of this area is irrigated by water
pumped from Colorado River above the station.

ReauLaTion.—Flow is regulated by diversions for rice irrigation and storage in
Austin Lake.

Accuracy.—Stage-discharge relation subject to change. Rating curve fairly well
defined. Gage read to hundredths twice daily. Mean of {wo readings may mot
be a true index of daily discharge because of regulation above station. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

Discharge measurements of Colorado River at Wharton, Tex., during the year ending Sept.

30, 1918.
Date. Made by— h(:' %_ ahlx)age Date. Made by— hg‘m- eh]ii;o
Sec.ft. Feet. | Sec.ft.
July 11 235 | Aug. 13 | E. P, Congdon......... ~0. 90 21§
14 g(l)g Sept. 18 | H. B. Kinnisen........ L80| 877
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Daily discharge, in second-feet, of Colorado River zt Wharton, Tex., for the year ending Sept.
18.

Day. July. | Avg. Day. July. | Aug. Day. July. | Aug.
E .............. 42‘3; ........ 851 Joeenonan
PO el 32‘3 R
| TP 625 [........ 49 . ......
[T IR 635 ... . T NN
)L N 592 1o 2Bl 685 ... wanen
T 2P N8 I 515 |- irenen
) £ PO 48 {........ 882 | .iqenen
19 iiieaaaa 489 |........ B30 lecaviven
0..11lll S A

2% ..... wen

NoTtE.—Mean dischsrge July 11-31, 510 second-feet (total 21,200 acre-fest); Aug. 1-4, 170 second-fest
(total 1,350 acre-feet).

COLORADO RIVER SEEPAGE INVESTIGATIONS.

MeASUREMENTS.—An investigation of gains and losses from sespage in Colorado

River 'between Robert Lee, Tex., and the mouth was made in August, 1918.
The stream was divided into five sections, and a hydrographer detailed to each
section. The discharge was measured at various intervals along the main stream,
at the mouth of each tributary, and at the point of each diversion. Gages at
Bronte, Ballinger, Chadwick, Marble Falls, and Golumbus are read twice daily,
and at Austin s continuous recorder is maintained. Although data were insaffi-
cient to warrant a correction of discharge for time interval these gages showed
the stream to be at a practically constant stage, with no floods to interfere with
the investigation, so that few corrections for time intdrval were necessary.
These data represent natural conditions as they were found above Columbus,
-but below that point the flow was practically all diverted for rice irrigation. It
is therefore difficult to draw definite conclusions from the measurements made
below Columbus. During the investigation the reservoir, formed by the Austin
dam, was empty, and the natural flow was passing through the dam. An ex-
tremely low stage existed throughout the course of the stream. The following
table gives the results of the measurements:

Seepage measurements, in second-feet, on Colorado River from Robert Lee, Tex., to mouth

of stream n August, 1918.

i Dis-
ey Section| Total
Stream or diversion.| Location. mBte | g, | CHBIER | pngog | DIVEr- | oo or! gain or
dis- of main sion. | %) Yoss,
tance ‘ .
(miles).
Colorado River.....| Robert Lee.............. 0
Liveopk Creek.....! Mouth.................. 12
Colorado River..... G 3 station near 14
Tonte.

Kickapoo Creek....| Mouth.................. 15
Colarado River..... Mave({ick ~-Miles highway 20
Oak Creek......... 21
e Creek......... 22
Valley Creek....... Mou 36
Colorado River..... 42
43
a1-
61
70
74
80
81
96
9
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streqmn in .liugust 1918——Contmued

.. 85
Sespage. wacurmmts,ngf second-feet, on Colorado River from Robert Lee, 1’@;., tg mpug»

A ' SR ) :‘«,
y L e e
qu:mprmygdon . Location. Tove. | Date. olmag Inflow,| 0" ‘?eh:s.“ %ﬁ;
A . tance stream.
(mites)
Colorado Biver.. ane 110 8
Home 118 8
Colomdo R,lver.. . 128 8
Creék......... 131 8
Colomdomvet..... 134 8
Buﬂalocreek...... 148 7
?Wx ....... 149 7 .
Perkmsamh uilé 150 7
8. M. Jones ditch. . . lmile ow Regency...| 151 7 ceverossfecansere
Cottonwood Oreek gy 154 7 N
r 157 7
163 7 crsriomifsencnnne
T p—— SR i
rado River.....| Mou! eean Bayou.. : RS X SOTON OO EX IR
Ofgasty - Dawiaa | ¢ mlles ‘below ""“ 170 8l £ ) ER o

L1 d! .
Bennet diech,.... e
San Saba River..
Colorado River.....

Colorado River.....

Morgan Creek......] Mmu;h

Coloradg River.....

-] Mouth
Colorado River.....
: ’ * Eiver.

R.C!‘ﬁﬁk-,_»..‘-,.“ Mouth
&madonwer.. e

Beeo.

Creek. ... a:...| 8miled bel

Gaging stttion at Anstin

w0

CDVDOOOLOL © 0w wWine

cevenses

7

wsagepsnl

".-.{{n

Fmenpanm

Catadid

+ 3.7
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Seepage measuremenls, in second-feet, ori Colorado River Jfrom Robert Lee, Tez., to ‘mouth
of stream in August, 1918—Continued.

SURFACE WATER:-SUPPLY, 1918, PART VIII,

Ap- L
. proxi- < Dis~ Section| Totat tes
- mate charge Diver. | Section) Total o
Stream ot diversion. Location. dis. | Date. | ooty | Inflow.| "o ga{& origanor
tance stream.|
(miles).
s
Walker property | 5 miles below Austin....| 35 138 PR PO L D X1 FOUOTN S :
C(Somgo River.....| Platts Ferry. ...........| 362 ] 5L1f........ N +27.4 | + BL1
Avery pump....... One-half imile below | 3623 L1 PR S LI ficiecfeaionnes
Platts Ferry.
Shapard pump..... 3 Cl:m;s above Onion | 366 | 10 |........|........] L3 ... sefreennees
Colorado River.. ...| Mouth of Onion Creek...| 369 . —~ |4 8l
Colorado River..... 383 . J 4149 + 75.
Big Sandy Creck.. 395 10 0........ [+ Y PP O PP
Piney Créék........ 400 10 0- o eeesauy
Colorado River..... 403 . - 98,1
Colorads River. 426 +13.4
Piné Oak Creek. 437 cwesmen N
Colorado River.. 438 +114.4
Colorado River..... ange .............. 453 +1dh 4
Buckner’s Creek. .. 5mllesbelowLaGm e.| 458, —rpeenih
‘Williams Cr . ..} 10milés below LaGrange 4683 ababienan
Colorado River.....| 2milessouth of Ellinger.| 470 144,
Columbine Creek.. .| 1 mile above Columbus..| 486 eepusasn
Colorado River..... Gat.)%ng stationat Colum-| 487 168.4
S
Bakeside plant..... Near Eagle Lake........ 510 | ! JPRCY FU
Colorado River.....| Below Lakeslde plant...| 510
Bungesplant...:..| 6 mlzlgi below Lakeside | 516 | 12 |........l..,.....f &0|.....
Garwood plant.. 320
Colorado River.. 520
o River 541
Pierce estate. ... 544
Colorado River 547.
Southern Irrigation 555
Jones Creek........ 561
Henry Miat putbp..| Dry Creek.............. 569
Carlson diversion...| 1 rm.le abo Blue Creek.| 371
o River.....| Bay City.......c...o.... 575
Oolorado River..... a ve Matagorda.| 593

INTERPRETATION OF RESULTS.—Above the mouth of S8an Saba River the stream was
dry with the exception of a flow of 0.2 second-foot at the mouth of Pecan Bayou. -
The course of the Colorado from Chadwick gs,gmg station to Austin is through &
rough and rugged country; most of the distance is through canyoens and gorges,
with a few stretches of valleys. Between the Chadwick and Marble Falls gaging - .
stations there was a slight gain. From Marble Falls to Austin dam the flow o
increased from 3 to 21 second-feet. Between the Austin dam and Austin gaging
station there was a sectionsl gain of 3.5 second-feet, and from the Austin gage to
Platts Ferry, a distance of 11 miles, the sectional gain was 27 second-feet. From
Platts Ferry to Columbus the flow increased from 51 to 144 gecond-feet, or a gain
of 93 second-feet in 125 miles. As previously stated, the flow below Golumbus is
practically all diverted. Lack of sufficient -data for time interval correction -
makes records below this point of little value. The sectional gain of 32 second-
feet between Austin dam and Platts Ferry, a distance of 14 miles, is. due, inall
probability, to fissure streanis or springs located in the Balcones fault zone, which = =
tend to raise the level of the water table and increase the seepage into the river. -

NORTH CONCHO RIVER AT SAN ANGELO, TEX.

Location.—At the concrete viaduct in San Angelo, Tom Green County, 1 mile ahave
confluence with South Concho River.

DRAINAGE AREA.—17,530 square miles.

REcorps AvamLasLe.—Octobet 27, 1915, to September 30, 1918.

PR
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Gase.—Vertical staff attached to web of three spans from left bardk; suxiliery stafl
on left bank 75 feet upstream from bridge referred same datum read during low
- .and medium stages; read by T. R. Lyle.

DiscrARGE MEASUREMENTS.—Made by wading 400 feet below viaduct.

CHANNEL AND CONTROL.—Bed composed of solid rock which is, to some extent,
tovered in high-water channel with grass and moss. Channel straight for several
hundred feet above and below gage. Banks are sloping, clean, composed of
rock and clay, and not subject to overflow except during high floods. Ahout

-20 feet below gage and at downstream side of viaduct is a concrete dam about 4}
feet high, formerly used as a low-water crossing, which forms the control and
» insures a permanent stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.86 feet at 1.30
P- m. May 18 (discharge, 880 second-feat); Do flow during several periods through-
out the year.

1916-1918: Maximum stage, 4.90 feet at 8.30 a. m. April 18, 1917 (dmcbuge
1,900 second-feet; obtained from extension of mting curve and possibly mbject
to considerable error); no flow during several periods of each year.

Ice.—None reported during yesr.

D1vesrstons,—The second report of the State Board of Water Engineers shows some
water is diverted above station, but the quantity is not knawn

ReavLamion.«Flow not regulated.

Acouracy.—Stage-discharge relation permanent. Rating curve well-defined below
200 second-feet, but subject to error above that point; gage read to hundredths
daily, oftener during high water. Daily dischargé ascertained by applying mean
daily gage height to-rating table. Records good.

Discharge measurements of Narth Concho River at San Angelo, Tex., during the year
ending Sept. 30, 1918.

Date. | Madeby—  |p0%6¢ | DI || Date. Madeby— | o | D
Oct. 30 | E. P, Congdon Fod. S”ﬂo
07 | o .0 ng
0 July 18
g Aug. 22

Daily discharge, in second-feet, of North Concho River at San Angelo, Tex., for tln year
ending Sept. 30, 1918.

Day. May. | June, | July. Sept.‘ Day. May. | June. | July. | Sept.

.k rwasB B
gt OO DD . W O

NoOTE.—~Discharge on Ma; 180bta1nedb extension of ra curve and subject to error. Noﬂowon
dsys for which no disehstgg v ting g
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Monthly dm:kargc af North Concho River at San Angelo, Tex., for r.hc ymmdmg Sept.
- 30, 1918.

Dischargs in second-foot. . “Run-oft
Month. ~— inacges /
A Meaximum. | Minimem, | Mean. |- %%

MAY - e et e e an Nerennen 880 0. 44,4 | 2,730

0
..................................... 302 O 247 | 140
..................................... 21 0|17 719

SOOIt u | ) Emy  om

........................................... 880 | 0p- TA0|. 5,140

CONCHO RIVER NEAR SAN ANGELO, TEX. -’ :

Locarron.—Half a mile below confluence of North Conche and South 00ncho rivers
and 1} miles southeast of San Angelo, Tom Green County.

DrAINAGE AREA.—10,800 square miles. .

RECORDS AVAILABLE.—September 17, 1915, to September 30, 1918. .

GacE.—Stevens water-stage recorder 1nstalled August 9, 1917, on right baznk, 1, 500
feet below an old ford. Prior to August 9, 1917, a vertical. staff. gage in several
sections attached to trees on left bank directly across river from site of present
gage. Both gages referred to same datum.

DIBCEARGE MEASUREMENTS.—Made by wadmg or from cable near gage.

CHANNEL AND coNTROL.—Bed composed of solid rock and gravel. Channel straight
for 1,000 feet above and below station. Right bank high, rodr.y, wooded, and
not subject to overflow. Left bank clay and gravel, of medium height, covered
with scattered growth of trees, and subject to overflow at high stages. Control
for medium and low stages is rapids just below gage; control for high stages not
known. Stage-discharge relation affected by moss during low stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.8 feet at 1.30
p. m. May 17 (discharge not determined); minimum stage, 0.38 foot from 8 to 10
p. m. August 18 (discharge, 0.2 second-foot).

1915-1918: Maximum and minimum stages occurred in 1918.

Jor.—None reported during year.

Diversions.—Considerable water is diverted above and below the station. Seoond
report of the State Board of Water Engineers shows that a total of 22,000 acre-feet
annually is taken from the stream. The water-supply storage dam constructed
by the San Angelo Light & Power Co., about a mile above mouth of South
Concho River has a small capacity and wxll not greatly affect the natural flow
of the stream.

Recuration.—Storage at the dam of the San Angelo Light & Power Co. has slight
effect on flow at station; no regulation by storage on North Concho River. ‘

Accbracy.—Stage-discharge relation permanent except during low stages when af-
fected by moss. Rating curve welt.defined below 600 second-feet. Mean daily
gage heights obtained by inspecting graph, or, during days of considerable flucty-
ation, by planimeter. Operation of recorder good except for periods; November
to January, when stage was practically constant. Daily discharge determined
by applying mean daily gage height to rating table, except shifting-control method
was used when stage-discharge relation was affected by moss. Records gecd
below 600 second-feet; others subject to oonmderable error. : e
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Discharge measurements of Concho River near San-dngelo, Tex., during the year ending
Sept. 30, 1918. :

: :
' Date. Mageby— - |,G8e | Die | Date. | Madeby— e Y ,,Fz,‘;&
o Feet, | Secft. [ ' | Feet. J.ec.-ﬂ;
Dee. 17 | E. P, Cangdon: ........ 0.4, 1) Ape 31| R L Hank o] 0T ED
. . . 1:34 . .Congdon....‘.... .
103 *13.4 ¥ 24 .do y .78 t -8.7
Lo2 12, July 18 .88 - 8.1
.79 5. Aug. 22 .52, 2.6

Zgatly discharge, in second-feet, of Concho River near San Angelo, Tez., for the ysar Miﬁg
) _ Sept. 30, 1918. o T

‘ Day. Oct. | Nov. | Deec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | ‘Aug. |Bept.
29| 42| 28| 22| 70| 36| 58| 23| 23| 38| 07 0.5
3.0 3.4{ 27y 22 65| 72| 58| 28| 25} 24| 6| .5
2.9 3.8( 26| 1.9 72| 10 52 6.0]{221 2.5 .5 .5
28| 37! 25| L7l 92| 50| ‘3.8 131 |86 1.9 400 .8
2.8 36} 25| L7| 7.8} 89| 28|45 |12 1.8 4| .20
2.8] 3.8 24| 1.2 62| 62| 44184 | 48 1.3 5] 13
23! 35! 23] 13| 42| 50! 3.4/ 85 72 1.1 4] 4
2.5 35| 22| 14| 3.8| 3.4 3.0 39 |461 L1i| - .5] 19
26| 3.4| 21| L3} 40| 36| 44| 22 )36 1.1 5l 68
26| 3.4 20{ 16| 12 5.0 3.2 13 1537 1.3 .5 3.4

|
25| 33| 19] 22| 1 3.4 4.0) 12 |62 1.1 4| 25
2.4 33( 18| 29| 13 38| 3.4 13 193 1.0 4 1.9
24| 32! 1,7 26| 10 4.4 38| 11 |340 .8 4 1.4
2.2| 32| 1L6{ 24| 75! 52| 25] 12 |78 .7 4 1.0
22| 3.1{ 15| 24| 13 2.6 2.4 78] T 27 .6 .8
25! 30| 13| 58| 13 1 25| 68| 48 39 N .7
26| 30| 16| 7.2| 75| 89| 238 as 25 8] .8
2.6 3.4 19| 90| 16 8.5| 2.6 (2860 a1 1 .4 .6
26| 3.4| 18| nn | 12-{ 42| 20 17 5.2 .5 .7
26| 3.4| 18| 10 1 4.0| 2.0]210 15 2.8 .8 1.3
24 29| L8| 10 12 5.0 1.9]152 85 1.7 .6 1.1
231 28! L7{ 90 14 9.6l 18| 79 31 1.9{ Lo .6
2.6 30| 16| 90| 12 7.0 24| 16 | 16 1.1 6 .8
26| 32 15| 86| 11 70| 24| 82| 11 7. .8 .8
28| 30| L4| 90| 58] 60| 24| 48| 8.5 .8 .6 1.0
2.6 28| 13| 10 6.0 24| 34| 3.8 .5 .5 .8
2.9 30| 13| 12 48| 23| 28| 38 .5 6] 11
29| 34| L4 14 52| 18| 26| 2.5 .5 7 .8
25| 30| 19| 16 46! 20| 25| 12 .5 .5 .5
42| 29| 20| 14 461 25| 24| 50 .8 5. .5
4.0 |....... 20| 12 ‘5.0 ....... CX 3 .8 Bleeeaens

NoTE.—~No 'ge record Nov. 4-14; Nov. 30 to Dec. 15, Dec. 21-26, Jan. 11, 18, 20-24, 25-28, and 30d!s—
clmrg: énterpo ted. Dec. 16 to May 3 and June 24 to Sept. 30, distharge determined by shifting-¢ontrol

Monthly discharge of Concho River near San Angelo, Tezx., for the year ending Sept.-30,
1918.

Discharge in second-feet. Rupn-oft
in

Month.
Maximum.| Minimum, | Mean. | acré-feel. .

166
195
117
- 388
812
365
’
8,760
280
33.2
138

27, 000

»
83
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CONCHO RIVER NEAR PAINT ROCX, TEX.

Locarion.—At Concho, San Saba & Llano Valley Railroad bridge a quarter of » mile
below mouth of Kickapoo Creek and 2 miles northwest of Paint Rock, Concho
County.

DRrAINAGE AREA.—11,800 square miles.

Recorps AvAILABLE.—September 20, 1915, to September 30, 1918.

Gage.—Vertical staff attached to nnddle pier at downstream side of bridge; read by
Oscar Skaggs.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTROL.—Bed composed of solid rock, smooth, clean, and free-feom
vegetation. Channel straight for 500 feet above and below gage. Right ‘bank
30 feet high, solid rock, clean, and not subject to overflow; left bank of medium
height, sloping, wooded, and subject to overflow during high water. Control
for low and medium stages is at a rock shoal 400 feet below gage; permanent,
but affected by moss.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.5 feet at 9.30
a. m. May 18 (discharge, 7,150 second-feet); no flow during several periods of year.

1915-1918: Maximum stage recorded, 8.6 feet 11.30 a. m. September 24, 1915
(discharge, 7,300 second-feet); no flow during periods of each year. .

Ice.—None reported during year.

DivERSIONS.—A considerable amount of water is diverted for irrigation both abova
and below the station.

RecuraTioNn.—Ten small storage reservoirs located between this station and San
Angelo; have little effect on flow at the station except during extremely low water.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
below 6,500 second-feet; poorly defined above that point. Gage read to hundredths
once daily; oftener during high water. Daily discharge ascertained by applying
mean daily gage height to tating table and by shifting-control method, when
stage-discharge relation was affected by moss. Records good.

Discharge measurements of Concho River near Paint Rock, Tex., during the year ending
Sept. 30, 1918.

G Dis-, Gage | Dis-
Date. Made by— height. | chargs. || Date- Made by— helght. | charge.
-/t
Oct. 30 0.0 (! Apr. 26
Dec. 18 e1| May 18 [ E
Jan. 30 .0 19
Feb. 25 2.3 || July 18
* Mar: 281 A a7

« Bstimated.
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~

Daily discharge, in second-feet; of Concho River near Faint Rock, Tex., for the year evedi
- Sept. 30, 1918. e
N . (. i .

Aug.’

" Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr.
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NorE.~—Disch: determined by shifting-control method, Nov. 11 to 20 and Feb. 25 to May 3. No
flow on days for which discharge is not given.,

Monthly discharge of Concho River near Paint Rock, Tex., for the year ending Sept. 30,
1918.

Discharge in second-feet,
8 Run-off
Month. in
Maximum, | Minimym. | Mean. | 3crefect.
1.0 0.0 0.30 18.4
.3 -0 11 . 6.55.
.4 .0 .05 3.07
.1 0 02 ‘LB
-3 .0 .03 11,87
7 .2 62 32.0
.8 .0 - .31 18.4
6,320 01 an 22,800
2,980 0 17, 400
52 0 3.53 217
4. .0 .25 15.4
178 .0 6.84 407
6,320 .0 40,900
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Tt

CONCHO RIVER SEEPAGR INVEBTIGATIONS, -

Seepage investigation on Concho River, including Spring Creek and North and
South Concho rivers, was made March 27 and 28, 1918. With the exception of the ~
Middle Concho, numerous pumping plants are situated along each of the above streams
and during the investigation there was a large amount of irrigating. This is the only
factor that would affect results, Data were insufficient to warrant a correction of
discharge for time interval, but in all the streams there was a constant stage previous
to and at the time of the investigation so that correction for time interval was in most
cases not necessary, '

In Spring Creek there was a gain of 10 second-feet in a distance of 27 miles. Above
Spring Creek the Middle Concho was dry, but from the mouth of Spring Creek to the
confluence with South Concho River there was a gain of 2 second-feet in 2 miles.
The North Concho from a point above Sterling City to Water Valley showed a gain of
7.5 second-feet, but from Water Valley to the mouth there was a loss of 2.5 second~
feet, making a net gain of 5 second-feet in 77 miles. In the South Concho from Chris-
toval to the confluence with the North Concho there was a gain of 12 second-feet i 20
miles. In the main Concho there was a gain of 5 second-feet, but throughout the
lower half of the river’'s course the measurements show there was a seepage loss. From
the gaging station near San Angelo to the Paint Rock gage there are 10 dams and
reservoirs which affect the accuracy of a seepage investigation. Interpretations of
the measurements on the main Concho are therefore somewhat doubtiul,

Seepage measurements, in secondfeet, of Concho River from confluence of North and
South Concho rivers near San Angelo, Tez., to the mouth, in March, 1918,

el Di
D ote o iver- | Section| Total
Stream or diversion. Location, mate | pgte, | OO Inflow.| DIV | gain or | gain or
dis- of main sion.
tance loss. | loss,
(miles).
Concho River...... Confluence of North and 0 27 8- 3 VRPN PRI R A
South Concho rivers. .
b 2 T Gaging station } mile .2 27 E: 70 3 PRI I +1.8 +1.3
mile below confluence,
Newto? pumping | Northeast of San Angelo. 8.8 T28 leeeeiiecennnanae 2.2 [covaninfocasanes
D)
Red Bank Creek.. 9.2 28
Pumping Erm 12.8 28
Crownest Creek, . 14 28
Pumping plant 16 28
Comcho River 17 28
Pumping plant 17.1 28
0 River 18 28 .
% pan Creek.. 26.5 28 .
ckapoo Creek. ... 3L.5 28 .
Concho River...... Gaging station 2 miles 32 28 . B
west of Paint Rock. o
Do0ececinnicnnnn Mouth.....covenenn veres) BLB 28 (V13 DO I, aeee]l — 7 +4.6
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Seepage mwsurementc! insecondfeet, of South ancko R

i

m Christoval; Tex., to

with North Concho River,in March, 1918.
’ o Di
» - 4 o Bection| Total
Stresm o diversion. Location, B | Date, | SOSTE® | Inflow.| DiVer | gain or | gainor -
dis- . |of m sion., Toss. loss.
tance s
(miles).
Christoval cangl....| Christoval............... 0
SoutkConcho er| 300 feet below Christo- 0
val canal diversion.
ecan Creek........ Mouth...cennennuinnne 9.
SmthCuncho Biver| Just above mouth of | 11.8
Middle Concho River,
Middle Concho | Moutheseveeunenssnonn.s 12
ver,
Bouth Concho River} § mile below confluence | 12.5
with Middle Concho.
% nule above Metcalfe! 16
..|  diversion.
3% miles below mouth 16.6
Middle Concho River, .
Just helow Metcalfe di- |  15.5 28 [N 1 PN o, +2.8| 4 7.4
Chﬂstovalrmdcrossh:i 16.5 28 [ 3 IO vivessss| + .41 + U8
bmﬂehﬂow Christov. 16.8 28 lerrvncc]recnnens 5 1N IO A e
3 mile ubove mouth of 19.3 28 |..... PR ) 9521 PP P
th Concho River.
pumping L
South o River| Just below San Angelo | 19.3 28 1.0 feeevennafronnnnen +2.7] +10.8
Light & Power Co.”
Gam.
DO..eenencnnae Morttheeeeeoeonennnaa.o. 19.8 8.8 |creeens ceeesens| +2.81 4138
Check data, South Concho River, April, 1918.
South Concho River| Just above mouth of [ 11.8 R X1 N ISR P IS Aoy
. / Middle Concho River. /
w&dleConcho Mouth............. ceeesl 12 27 leveennas 1.8 leereeicdasemnnncfenrascen
ver,
South Concho River| # mile below confluence | 12.8 27 6.0 |iunenran ceoueeee| +2.2
with Middle Concho
River,
Metcalfe canal......| Diversion.....c.ceeee... 15.6 27 evenennafenn ceore 8.2 |oeerennc]onnen s

Seepage measurements, in second-feet, of Middle Concho River from San Angclo-Ma'tzqn
road crossing to mouth, in March, 1918.

Ap-
) , proxi- Dis- |~ Sectlon| Total
Btream or diversion. Location. ng?;’_e Date. o‘}"gﬁ Infiow. ggg_ gain or gal%x‘a‘.ar,
tancein stream. loss.
miles.
Middle Concho SanA.ngelosndMertzon 0 0.0caeneen deassves evedieealroncinne
River. - . crossing near '
N ' .nArden. 2 aol
Do.......... vee outh...ooooveiinnnnaan T T B A

3.9
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North Concho
Rr]ger

Mrs. Byers pump. .

City.
Blaton dam.............
7} miles above Sterling
7 gzges above Sterling

Seepage measurements, in second-feet, on North Conche Riverfrom pamt -gbove Sterling
City to confluence with South Conche River, in 1918
2 | o »
. proxi- i Section| Total
- Btream or diversion. Location. WS | Date. | GIATEC | Inflow. 21‘:::' gain or | gain or
tance iny stream. * 03,
miles.
North Concho AtMcInt%res dam, 13§ 0 25 0.2 feevenenforannn PR PO SO A
River. ve Rterling : A
Do.ueennnnnnn.. 13Cm1}ies above Sterling i L2 ieeneiii]ennnnnns
1ty
MacIntyre pump...| 1 mile below dam.......
North Cone 11 miles ahove Sterling
River. City.
Do.ccvevennnnn. 4 mmie above Slaton dam.
Slaton pump....... 93 miles above Sterling

North Concho | Mrs. %yersdam .........
River.
Doeeeannannnn 5 él;éles above Sterling
24
H.K.Raypump... 4{ miles above Sterling .
Allen pump........ 4} mges above Sterling 9% b2 2 DN R 35 FOURRUN FOR
North Concho |4 mees above Sterling 3 25 +.6] 450
River. Ci t{
B | 1 T, 3 gilées above Sterling 10% 25 .0 +5.0
Doerrereaeannns 1 énii’é above Sterling | 122| 25| 1|l — 1] 49
[ | Sterling City .. ... 13 25 1 1 IS IR —.1] +48
énﬂes be%w Sterling 16; 25 |ieeuenn. 0 lvennns JR P,
i
[ (1::;: es below Sterling 193 25 L PR PO 0 +4.8
9 C';: below Sterling 223 25 {118 IR F .0 +4.8
i
10C les below Sterling 233 25 : 2 P RPN + .3 +5.1
18 myes below Sterling 313 25 L1 2 DN S - .3 +4.8
DOeernainann.. 25 mﬁes below Sterling 38% 25 {1 1 PR (R .0  +48
) 2 3901iutx>ies below Sterling 483 25 [+ 2N PR PP + .9 +8.7
Do.ceennnnnnn.. Wateyt'V ........... zﬁ 28 L8 eraeaifonmennns + .9 +6.6
Doeeeenennnnnnn 31 l'x;nles below Sterling 26 P PO IR, + .9 475
DO.cveirnannnn Road crossing 734 miles 513 26 ) B PO, g —-L0 +6.5 B
Pump Carlsbad be]g;i ‘Water Valley. 55t 2% -
mp Carlsha
san?tarlum.
North Concho 55% 26 -.1 +6.4
River.
Do...... vewsaes im.lle below Carlsbad.... 56% 26 .0 +6.4
Do... .| 4 miles below Carlsbad. 60} 26 -2 +8:3¢
Do... .| 8 miles below Carlsbad.. 26 -1.3 +49
Do..... 12 ﬁiles above San An- 26 +.2] +5.1
gelo.
Do.leeeeuncnnn. [} n;{les above San An- 103 26 P T DN R — .1 +50
gelo. .
Doceoeennneaa.. San Angelo.............. Kl 28 1518 PR PR + .1 +5.1
DO.eriirenannen Mouth...c..oeeeene... 78 26 121 PN P, .0 +6.1
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Seepage measurements, in second-feet, on Spring Creeck from Seven Spmagc ubou .llmt:ml,
Tex., to mouth, in March, 1918. .

Ap- P .
‘ proxi- N 2 Stves. | Betion. Totat
Stroam or divefsion Location. mate | pite, Inflow, DAY8-] gain or | gain of
' Rl of ma - 800 Crogy, | los.
~ (miles). i :
8pring Creek....... Just above Seven 0 27 L9 bcii]orenenad evecernafeiananas
Springs, 3 miles above '
D o peiow  Sav ) 27 99 +8.0] +80
L TN ow en [ X 2 PR PRI
lgérlngs, 3 tiafles above :
Mertzon canal...... Mertzon......ccceeuun... 3 27 [eeeavenelannnnnns 1 3 ORI P,
Spring Creek....... 100 !ee& below Mertzon 3 27 N SO PR —.8 +7. 4
canal diversion. ) 'x
Betnm water from | 1,500 feet below Mertzon.| 3.4 2 leenannn 1% PSS IOU P
ﬂ'tim canal,
Spring Creek 1,500feet below Mertzon, | 3.4 b-14 o2 eeeeeeees O +7.4
below return water. '
DOdecaacaianns mile North Sherwood. . 7 27 5 +.3 +7.7
Doeceriiannnn - Tankersly 11 27 L6 ieiiemannns +1.1[ +88
B;ﬁm pumping 1; nﬁles south of Tank- | 16 P2 R I PS5 SN Y5 SR
Syting,bxeek ....... Iust belnw Ba.gerpmnp— 16 27 } 5" DO N U +L1} +9.9
Dou.eenne.n. Just &ﬁw Dove Cresk | 20 7 'S § VU R +.2 +10.1
Mottel canal........ 2 mx.las above mouth of | 25 -1 VU FORPPPN 3% 1N I R,
Spring Creek. .
Spring Creek....... Just below Mottel canal | 25 27 I 3 PO IR, +4.8 | +14.7
diversion
............. Mouth...ocovveeavanaaad| 27 27 I - PPN PO 0 +14.7
Dove Creek........ 20 2 eeeeanns %25 PN APPSR R

PECAN BAYOU AT BROWNWOOD, TEX,

LocaTion.—Near pumping plant of city of Brownwood, 600 feet above lower dam,
at City Park, 1 mile north of Brownwood, Brown County, 2 miles above mouth of
Adams Branch, and 30 miles above confluence with Colorado River.

Dramwaer AREA.—1,660 square miles.

RECORDS AVAILABLE.—May 24, 1917, to June 30, 1918, when station was discontinued.

Gace.—Vertical staff in two sections attached to trees on right bank about 200 feet below
pumping plant; read by C. N. Davis. From May 25 to June 3, 1917, readings

" were taken from an inclined and vertical staff gage located at right end of lower
dam. This gage was destroyed June 4 and present gage installed June 8.
Present gage referred. to datum 1.04 feet lower than original one to avoid negative

readings.

DiscHARGE MEASUREMENTS.—Conditions will not allow measurements at low stages,
" but high and medium stage measurements can be made from upstream side of

highway bridge 800 feet below lower city dam.

CEA.NNEL AND coNTrROL.—Bed composed of mud and clay, free from vegetatlon,
. channel straight above and below station. Banks are wooded, subject to over-
flow during extremely high stages. When stream is nearly bank-full there is
likely to be flow through a slough which leaves the river a short distance above

the gage and coniects with’ Adame Braich. One channel'at all stiges ¥heb! flow

is confined by banks of main stream. City dam 600 feet below gage serves as a°
control for stages when flow is confined within banks. Dam has opening of 140
feet, crest regular. Location of control not known when banks are submerged.

69972—22—wsp 478—4
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of records, 4.40
feet at 6 p. m. September 3, 1917 (discharge, 3,340 second-feet, determined by
formula using the dam as a weir; possibly subject to considerable error); no flow
from June 13 to August 19, August 26 to September 2, and September 16-30, 1917,
October 1 to May 17, May 24 to June 1 and June 17-30, ]918 !

1ce.—None reported.

Diversions.—The second report of the State Board of Water Engineers shows 590
acres declared irrigated by use of 1,180 acre-feet of water diverted from Pecan
Bayou above the station. This report also shows a storage of 2,000 acre-feet for
waterworks by the city of Brownwood. During 1916 the city of Brownwood re-
ported a consumption of 310 million gallons, which was pumped from the stream
just above the station. Two pumping plants are operated below the control
dam near Brownwood, but the quantity pumped is not known. -

Reauration.—Flow at station regulated during normal flow by storage reaervo;r and
pumping plants above. Two miles above the station the city of Brownwood ‘has
constructed a dam to impound water for municipal use. Water is released from
this reservoir when the supply is short in pond at the gage from which the city
supply is pumped. Backwater from the lower dam extends to the upper dam,

Recorp of rrow.~—No flow October 1 to May 17, May 24 to June 1, June 17-30.
Water ran over dam from May 18 to 23, and June 2 to 16. Station discontinued
on June 30. Not sufficient information available to determine daily discharge.

Discharge measurements of Pecan Bayou at Brownwood, Tex., during the year ending,
Sept. 30, 1918.

[Made by E. P. Congdon.}

Ga Dis-
Date. . : height. | charge.

 Peat. | Secft.
L (1 RV 0.0 0
T O PP 0 [)

Daily gage height, in feet, of Pecan Bayou at Brownwood, Tex., for the year ending Sept. 30
1918. .

Day. May. | June. Day. May. | June. Day. May. | June.

b} 3 3

PR
EEE S

,

Nore.—No flow on days for which gage heights are not glven except for period May 19 to 22 when gage
beights are missing.
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[vSBAN SABA RIVER AT MENARD, TEX. . .% .. 3.

LocarioNn.—At steel highway bridge in Meimrd Menard County, about 80 mﬂes
above mouth of stream.
Dramvagee ARsza.—1,140 square lmles
RECORDB AVAILABLE -——September 14, 1915, to September 30, 1918,
Gaee.—Chain gage attached to floor on downstream side of highway bridge; resd
by H. A. Cannon.
DIsCHARGE MEASUREMENTS.—Made from downstream slde of bridge or by wa.dxng
CHANNEL AND coNTROL.—Channel straight 800 feet above and 100 feet below station;
water flows through a series of shoals and ponds; channel. above gage somewhat
.+ obstructed: by reéds and grass, but below gage only shghtly obstructed at times. .
Banks of gravel and clay, wooded; the right sloping, high, and not subject to
.- overflow; the left low, and subject to overflow during high stages. A sand.and
" gravel ford just below gage forms control diting low and. medium stages; shifts'
" considerably.
EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 8.90 feet at 7‘30
a. m. June 3 (dlscharge not determined); no flow July 12-14 and 19-31; Angué’t
1-4 and 26-31. '
©T 1915-1918: Maximunx stage recorded, 13.8 feet at 2.30.a. m. Sepbember 16
' 1915 (discharge not-determined); no flow in 1918.
" I¢e.—None reported during year. e :
Drversions. —Considereble land is irrigated above station. Noyes canal diverts a
~ : short distance above- 838'3 and irrigates consjderable area of land on right side
of river, Several pumping plants are above and below gage. The second report
of the State Board of Water Engmeers shows 5,807 acres declared irrigated by -
_ 11,614 acre-feet of water annually in Schlelcher and Menard counties; over half
" of thls ares is above the station.
. - REGULATION.—Flow largely controlled at low stages’ durmg irrigation season by
" diversion to Noyes canal.
'Accvmcr —Stage-discharge elation not permanent. Rating curve fairly, well
- defined below 90 second-feet. Determinations of discharge above 90 second-feet
subject to considerable error. Gage read to hundredths twice daily; oftener
during high water. Daily discharge ascertained by shifting-control method.
* Records fair for low and medium stages.

5o

chharge measurements of San Saba River at Menard, Tex during the year ending
Sept. 30, 1918.

Gage Dis- Gay Dis-
)Date. Made by— he!ﬁt. charge. || Date: Made by— neight. | charge.
e Feet. | Secft. : Feet. | Secftn

Oet.’ 14 on and Gowans..| 1.83 6i.0 || May 22 | E.P. Ol...vennn. L8t 7
. Dec, 10 | A. K. Gowans.......... 2.05 23.7 [ July 12| A. K. Gowans.......... 145 0
- b. 24 | E. P. Congdon......... 2.17 319 || Aug. 24 |..... {1, T, Cenenene 147 , -8
» 20 [ A. K. Gowans..........| 218 2.7 - : ¥

: GEstimnted : : .-

Dm:harge megsurements of Nayea canale at Menard, Tex durmg the year endmg
Sept. 30, 1918.

/
Date. Made by— Pt | e || Date. Made by— Daieht. | chanss.
Feet. | Sec.ft. o Feet. | Seeft.
Oct. 14 C don and Gowsns..|........ 0.0 | May 22 | E. P.Congdon.........]........ 12.4
Dec. 10 .Gowans..........|eoeeuen 10.9 July 12| A K. Gowans....... oo feeeenens 17.8
Feb. 24 E P, Congdon ................. .01 Aug. 24 |..... [ [ YRR SR 7.8

@See description of 8an Saba River at Menard, Tex.
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Daily discharge, in second- feet, of San Saba River at’ Menard,” Tcx - for the year endmg
. Sept. 30, 1918, . -

Day. Oct. | Nov. | Dec. | Jan. | Feb."| Mar. | Apr. | May.:| June. | July. | Aug. | Sept. .
1.1 8.5 150 28 21 34 8.5] 18
1.8 4.1 38 26 19 30 9.2} 16
1.8 4.1 23 26 23 32 9.2 73
L9 4.4 20 20 22 30 10 121
20 4.4 20 38 21 30 |- 10 9
2.3 5.0 18 32 21 32 9.2 32
2,6 4.4 19 34 21 35 26|
2.0 5.0 15 35 23 38 T8 24
1.8 7.1 19 35 23 41 44| 22 :
L7| 71| 22| 36| 23| 44, L2] 2 13 | e
L6 8.5 22 34 32 32 .31 19 11 - 8 -
L6 8,5 20 36 35 30 1.6 19 12 | B
1.4 9.2 22 40 38 30 1.6 18 18 T
1.1 9.2 23 40 40 21 1.8 18 44 72
1.1 9.2 20 41 40 23 14 7.1 70
L3 9.9 26 40 38 21 .16 57 65
1.4 9.9 29 40 36 20 |. 16 7.1 62
L4l 11 28 0 40 22 15 59 55
1.4 11 28 23 40 211 28 15 .8 48
1.8 9.9 28 21 40 21| 28 18 .8 40
L8 1 26 13 36 211 28 15 5.7 32
L9 12 28 14 34 21| 34 1 3.8] B
L3} 11 28 13 32 3| 35 9.2 L4| 20
1.8 13 23 20 29 23| 28 85 .6 20
1.8| 13 24| - 18 30 23|28 9.2 .8 20
23| 14 24 14 30 24| B 7.81 14 A 20
2941 18 23 14 29 24| 18 %2] 11 4 2
2.3 22 23 13 30 231 18 9.9| 11 J4 2
2.9 19 24 2| 18 5] 11 J o2
291 18 28 20| 18 8.5 9.9 20
2.9 [eeeennn .26 10 JERTEEE 9.9
NoTeE.—~Di int olated or estimated Feb. 12 and 21-23; Mar, 8-10; and te

On Apr. 15-17, an dweharge beyond Hmits of mting curve eheiggfs uﬂre mws' 748

feo! teet,S'ISfﬁet 840feet 5.49 { and 3.50 feet, respec uring paﬁodsofnoﬁmstm

(-Tuly 1214, 19-31, and Aug, 1-4) entire fow of river was dlverted into N‘oyes canal.

Monthly discharge of San Saba River at Menord, Tex., for tbe year ending Sept. 30, 1918,

) Discharge in second-feet.
Month. in acre-
Maximum. | Mintmum. | Mean.

11 1.88
3.5 9. 81
15 23.7
13 27.1
19 30.2
- 268
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.BAN SABA RIVER NEAR SAN SABA, TEX. .

LOCATION —200 feet above Beveridge highway bridge, 1 mile below mouth of Chm
Creek, 2 miles northwest of San Saba, San Saba County, 3 miles below mouth of
" Richland Creek, and 4 miles above mouth of Simpson Creek.

DraNaGE AREA.—3,000 square miles.

Rzcorps AvaLABLE.—December 30, 1904, to December 81, 1806; September 11, 1915,
to September 30, 1918. Miscellaneous discharge measurements previous to 1904.

GaE.—Vertical and inclined staff, on right bank; read by G. M. Peol. From Decesn-
ber 30, 1904, to December 31, 1906, gage heights were obtained by measuring with
a tape from a reference point on the bridge to the water surface. -Relation between
datums of the two gages unknown. '

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

Omumm. AND coNTROL.—Channel straight above and below station for 100 feet.
Bed composed of rock-and gravel; shifts. Left bank composed of gravel, clay,
wooded, high, and not subyact to overflow; right bank composed of clay and gravel,
wooded, sloping, medjum in beight, and subject to overflow during high water.
A shoal at a ford about 75 feet below gage serves as control during medium and
low stages; control is free from vegetation and is fairly permanent dun:ng low and
medium stages.

EXTREMES OF DISCHARGE. «—Ma.xxmum stage recorded during year, 28.5 feet 1.30 a. m.
June 3 (discharge, 10,900 second-feet); no flow July 6, 27, August 9, and 10,

1904-1966; 1915-1918: Maximuym stage recorded, 31.7 feet August 7, 1908 (dis-
charge not determined); no flow during 1918, as shown above.

Ice.—None.reported during yesr.

Drversions.—Considerable water is diverted or pumped irom the stream and tribu-
taries above and below station. The second report of the State Board of Water
Engineers shows approximately 11,000 acres of land declared irrigated, and ap-

" proximately 23,000 acre-feet of water used each year from San Saba River. A

“ large part of this watér is diverted above the station. Flood water from Brady
Creek at Brady is stored for municipal uses; capacity of reservoir not known but
probably small. City of Menard uses small amount for waterworks, -

_ ReeuraTion.—None.

Acouracy.—Stage-discharge relation fairly permanent during low ahd medium stages.
Rating curve well defined between 5 and 6,900 second-feet. Two rating tables -
‘used, one October 12 to December 17, and one December 18 to September 30.
Gage read to hundredths twice dally, oftener during floods. Daily discharge

ascertained by applying mean daily gage height to rating table except for perioda

of shifting control. Records good above 5 second-feet.
ngh— .discharge measurements of October, 1918, permit the determma.twn oi
ducharga omitted from previous publications: September 16 and 17, 1915, 4,150 a.nja

M second‘feet reepectlvely

‘Margemmnmm ofSanSabaRwermarSan Saba, Ter., dm’mg&haymm' \
Sept 30, 1918. ,

1.Gags | Dis-
Date. Madeby—. | |
| Reat. | Sectt
May 20 | E. P. Congdon......... Liz | #4
July 13 A. K, Gowans......... W81 , 8.8
Aug. 25| o d0n e £ 11
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Daily discharge, in second-feet, of‘Saﬁ Saba River near San Sabe, ‘Tex., for the year ending .

Sept. 30, 1918.

)

7T

.| Aug.

Bept.

!

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.
25 30 41 47 38 40 34| 36 7.3 12
26 30 40 47 35 38 32| 34 366 5.8
26 31 42 47 34 48 311 38 [4,430 5.2
4 31 39 47 36 47 20| 46 [4.130 5.1
c2b .31 38| 48 37 39 64| 51L. (1,090} 2.4
‘A 30 39 47 36 40 730 | 68 412 R
4 35 42 468 39 46 83 | 100 232 h8
25 33 39 47 40 42 45 | 114 180 6.8
25 33 40 50 38 42 ‘341 83 188 5.6
27 34 45 50 38 40 29| 63 98 5.8
3 34 42 66 40 32 28| 59 T 6.0
28 33 46 [ 42 33 26 | 838 88 5.2
27 33| 45 63, - 39 31 20 | 703 59 8.0
29 34 45 % 42 34 12,990 | 136 55 821
29| 3B[ 45 40| 337|340 83 { 51| 12
‘% 36 4 62 36 331,130 | 63 68 8.5
2. 41 43 38 37 1;160 | 56 164 | 84
i’?‘ 40 45 57 4“4 341 38T 41 104 [ 5.4
’ 41 45 57 44 32 220 43 63 5.5
21 40 46 57 4 25| 1461 36 52 5.3:4
2 S ‘e 28 38 441. 02 44 64 11| 32 “34. | 10
2... . 29 37 43 48 44 32 88| 27 285 |. 8.8
23.. © 2 37 43 43 44 36 78| 22 142 |- 58
8. '} 44 451 . 43 56 39 70| 21 .70, 4.9
25.. 20 46 45 43 50 35 66| 15 42 4.9
2... 29 48 43 40 48 31 55| 19 27 1.4
2... 30 44 43 40 47 33 48| 19 27 - .01
28.. 30 - 116 45 38 46 33 52| 13 - 22 9.4 |
29... 20 63 47 38 [...... 39 43| 10 19 10
30. 22 50 45 36 1....... 38 42 8.2 18 5.5
;2 DO, B0 s 47 36 |eeennn 42 ... 6.8 |coenn.n 4.1

o~

wpe wopNE

%

!—l-b-‘"«';a -
85 Ruops Rooep mps

QP 5, |, w8
N PR DB OGO ®WNNO®

© IS

BEEE paepl

R 08 B

Nore.—Discharge determined by shifting-control method, Oct. 6 to Dec. 8 and Mar. 9 t'o‘Apr. 5. One

rating table used, Oct. 1 to Dec. 17; new rating table used, Dec. 18 to Eept. 30.

Monthly discharge of San Saba River near San Saba, Tez., for the year ending.Sept. 30,

1918. )
: . . Dischgrge in second-feet. - | ®
Month. - o . in ‘
: Maximum. | Minimam. | Mean, | 3°Tefeeh.
30 2 7.4 " 1,680
116 ‘30 0.3 2,400 -
a7 38 43.2 . %ﬂw
g | & 5B
a4 "% | " 38 |0 v 3:% '
3,490 % e | o 0
838 68| 9.2 5,
. 4,430 T.3| 417 24,800
o1 0 600 7 8
17 10 7.74 478
27 73] 144 857
4,430 G| esT 69,300

’ Non.—Dttharge for Sept. 16 and 17, 1915, omitted from previous _publications, is given on the -

preceding page.

'

R SRS
S
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SAN SABA RIVER SEEPAGE INVESTIGATIONS.

|

- The seepage investigation on S8an Saba River was carried on from March 29 to 31..
From McKavett Springs to the Rector dam and canal at San Saba, Tex., natural con-
ditions were found. Below the Rector dami & correction should be applied, but ewing
to lack of sufficient daga this correction was notmade. Results below the-Rector dain
are therefore doubtful. In the Fort McKavett-Menard Valley there was & gain of:24
second-feet, and in the San Saba Valley a gain-of 12 second-feet up to the Rector dam:
‘Between these two valleys the stream is confined largely to wide, deep cényona.
Measurements at the beginning and end of this stretch show that ‘there wass slight
gain. : 5.
Seepag& measurements, in.second-feet, on Scm Saba River from Fort McKayett Sprmys,

above Menard, Tex to the mouth in March, 1
B T i i A
Ap- . L N
proxi- Dis- S ‘Se Ti)t&l
- mats. ¢ ‘Divey. | Section) Tots
Stream or diversion. Location. dis. | Date. |7 Inflow. sion. gﬁw gﬁ o
I N tanes 1 . v Joss, . lods,
Vol .. (miles).
8an 8aba Biver.... 1 mile below Fort McKa- 0
vett Sprihgs. '
Rocky Creek...... J Mouth.....aa....,..;... 10
Clear Creek........[.....d0. ... .oiiian... 13
8an Saba River....| § mile below mouth of 13.8
Clear Creck.
Ellispumping| 1 mile below mouth of 14
plant Clear Creek,
Russell Bros. %mﬂssabuveMennrd 4 185
“puinping plant.
Los Moras raek... ﬁouth .................. 20.5
San Sgba River.. enard................. 21
Kitchencanal...... miles below Menard...| 26
McWilliams pump- | 10 miles below Menard...| 31
ingsplant
aba River, .. Hiext-Brady road cross- | 41 30| 30.9........ ceneeme-|+ 16.0 | ~+23.7
Bnﬁz-(}mp San Baba 56 30 28.0 |..... peafumeireas] ~ 29| +20.8
T
.| 100 feet above mouth of 76
Brady Creek.
Mouth.................. 76
.| Concrete crossing near 81
Doran’s ranch. :
2 miles below concrate 83
crossing.
Mouth........cc.oo..e. 87
..... Q0. iiiiiiianaen.d 00
. Hali a rmle nbove rail-| 91
umping . .
Gunter l’;%s Haltsmile below rail- | 92 ETV I IR I 2.2 Ji cereniay’
umping plant. . -
Rﬁhhnfing cee Mouth...o..oooooooo L 92.1 30 |ievennan [N 2N DR PO eneanwd
Young Piarce 2} mlles northwest of | 94 11 JN RN PO L1foeaes .
pump ﬁflant Saba. .
8an Saba River.... lismiléasbnorthwest of| 95 30 330 |cevneaedeaniinn + L0 +2.1
an Saba
Rectorscanal...... Halfa mileabovemouth| 97.5 .11 N [ AU 26 {....... JR SN
of Mill Creek.
Han Saba River....| Just below Rectors di-| 97.6 31 B2.5 fereceeefainnanen +20f +28.1
v on.
.......... outh......oceeenese..) 98 30 [cveeveee; 229 fciieieii]incncecefonnanana
SanSaba River.. Threo—fonrths mile be-| 98.8 30 55,4 {eeiiinfiiinnnnn O +28.1
low mouth of Mill :
Creek.
R. Becket pump- | 1 mile below mouth of | 99
plant. Mill Creek.
San Saba Biver.... 104
Do . 1056
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NORTH LLAXO RIVER NEAR JUNCTION, TEX.

Location.—500 feet above remains of old Wilson dam, 1 mile below mouth of Bear
Creek, 2% miles above North Llano highway bridge, 3 miles northwest of Junction,.
Kimble County, and 4 miles above confluence with South Llano River.

DRAINAGE  AREA.—803 square miles.

RECORDS AVAILABLE.—September 14, 1915, to September 30, 1918, ]

Gaee.—Cantilever chain gage on left bank; read by J. L. Sparkman. @

DiscuARGE MEASUREMENTS.—Made by wading or from highway bridge 23 mﬁu

. below station,

CHANNEL AND CONTROL.—Bed composed of solid rock; clean and permanent Channel
straight for 400 feet above and below gage, with a series of pools and rapids. Leit
bank high, clean, and not subject to overflow; right bank low, wooded, and subject
to overflow during high stages. One channel at all stages; current sluggish at gage
during low and medium stages. A solid rock ledge having 2 feet vertical fall at
site of old dam forms a permanent control for medium and low stages. Growth of

mass on control affects gage heights during low stages. ‘

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.2 feet at 7 a. m.
April 15 (discharge not determined); no flow October 1-24, 26-31, November 1 to
December 18, July 9-13, July 17 to September 4.

1915-1918: Maximum stage recorded, 18.00 feet during night of September 15,
1915 (discharge not determined); no flow during periods of 1917 and 1918.

Ice.—None reported during year.

DiversionNs.—No large irrigated areas above or below station.

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

Accuracy.—Stage-discharge relation permanent during low and medium atages
except when affected by growth of mass. Rating curve well defined below 100
second-feet, but poorly defined above that point. Gage read to hundredths twice
daily; oftener during high water. Daily discharge ascertained by applying mean

- daily gage heights to rating table and by shifting-control method. Records good
for medium and low stages but subject to considerable error at high stages.

Discharge measurements of North Llano River near Junction, Tex., during the year
ending Sept 30, 1918.

.

Date. Made by— 1o, | chon, || Date. Made by— ool | e,
— -

Feet. | Sec.ft. . ' Feet, | Secoft.
Oct., 14 Ca?on and Gowans..| 0.35 0.0 || Apr. 1] A.K.Gowans......... 1.18 &2
Dec 10| A. K. Gowans..c.......|oce..... .0 || July 11 |..... L+ T 0
Feb 24 | E. P Congden......... 1.23 7.6 ' :
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Dazly discharge, in second- feet of North Liano River near Junction, Tex., for the year
. ending Sep& 40, 1918. . .

oy

Day.: Oct. | Dec. | Jan, Feb. | Mar.-| Apr. | May. | Jume. | July, { Sept.
6.0 5.1 9.0 51 3 4.5 Ld feevennas

6.0 &1 9.6 4.5 13 4,5 j 1 3 O,

6.0 5.7 9.6 45 14 142 L8 ieeesls
6.0 6.0 9.0 4.5 93 14 LO |evanuans

7.8 6.0 . 9.0 14 16 180

7.8 6,0 9.0 7.8 15 ket

7.8 8.0 8.0 5.7 14 1t .
5.7. 60| 6.6 5.4 14 4.5
&7 6.0 6.6 4.5 13 3.7
5.1 7.2 6.6 4.5 13 23
5.7 7.2 6.6 4.5 13 L6
5.7 7.2 6.6 45! 13 . LS
6.6 7.2 6.6 4.5 13 1.5
Miieivioneenienenieifsorecene]roneneas B0 57 6.0 45| i1 5. L4
1RO N 72| 57| 6.63,80 1 5. 14
- U I APTs 7.2 5.7 6.6 840 11 6.6 L4
. 6.0 6.6 6.0 131 11 5.7 1.3
sosmman 6.0 8.6 6.0 73 10 g.? 1.3
1.6 6.0 6.6 6.0 42 10 . 4 L3
- %8 6.0 6.6 6.0 25 9.0 45 L3
23| 7.2 6.8 57 23 9.0 4.5 " 1.8
2.3 7.2 6.6 87 21 7.2 2.8 L5
29| 72| e6| 57| 19 | 72| 25 1.5
‘51 5.7 7.2{ 51| 18 7.2 2.8 [eeneined L4
A1 5.7 7.2 5.1 17 6.6 2.3 [ceneennn L4
5.1 6.6 7.2 5.1 17 6.6 L7 |eenencon 1.3
6.6 6.6 7.8 5.1 14 5.7 16 |eeneeann L2
T 8.7 6.6 7.8 5.1 14 51 "LB [ceveanes 1.2
5.7 6.6 |oaeeens 2 13 5.1 L5 1.2
51 5.7 leeencans 6.0 13 4.5 15 L3
57 8.7 [eoecnasn 6.0 |ecrranes [ Y2 IR ORI Py

- Not®.—Discharge determined by shifting-control msthod, Jan. 4 to_BSept. 30; discharge A 15—16 and
Ilme 74 obl:ame«z'x by extension of rating curve and subject to eonsidersble error No flow on days for which

Monthly discharge of North Llano River near Junction, Tex., for ﬂw(year ending Sept. 30,
’ ' 1918. : ’

. Discharge in second-feet.
o e | ——{man
’ ) .| Minimum, | Mean,
0.0 '0.02 1
- W9 00 | . .0
.0 1.82 12
5.1 6.36 391
51 6.51 8024
5.1 6.8 424
45| 174 10, 400
45| ‘120 03
15 0 2,740
i ol % ot
0l 102 607
0] 2.8 15,900
[N R L .
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LLANO RIVER NEAR JUNOTION, TEX. - ,

LocaTioN.—100 feet north of Kerrville-Junction road, a quarter of a mile northeast of
Oliver ranch house, 3 miles below confluence of North Llano and South Llano
rivers, 34 miles east of Junetion, Kimble County, and 4 miles above creek enter-
ing river from south.-

DRAINAGE AREA.—1,700 square miles.

RecORDS AvarLABLE.—September 13, 1915, to September 30, 1918,

Gaar.—Vertical staff, 0 to 7.5 feet, attached to tree on right bank, and inclined stafi
7.6't0 19.5 feet, several feet upstream; read by Miss Sadie Oliver.

DrisceaRGE MEABUREMENTS.—Made by wading at Mason rosd crossing a quarter of a -
mile above gage or from cable 400 feet above station.

CHANNEL AND CONTROL.—Bed composed of solid rock, clesn, and permanent.
Channel straight for 700 feet above and 350 feet below the gage. Left bank of
medium height, slightly wooded, and subject to overfiow during high water;
right bank clean, high, and not subject to overflow. One channel except during
extreme floods, when a small part of the flow may follow & sloughi that leaves the

.. river a short distance above the gage, passes to the south of Oliver ranch house,

. and enters the main stream below the gage; this condition occurs only at intervals
of 10. to 15 years and will not greatly affect results. Rock ledge about 75 feet

- below gage, having a fall of 3 feet, serves as permanent control for low and medium
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.5 feet dyring
night of April 14 (discharge not determined); minimum stage, 1.32 feet Auguat
23-28 (discharge, 13 second-feet).

1915-1918: Maximum stage recorded, 26.3 feet at 3 a. m. September 18, 1915 ’
(discharge not determined); minimum stage occurred in 1918.

Ice.—None reported during year.

Diversions.—The second report of the State Board of Water Engineers shows 4,741
acres of land above the station declared irrigated, requiring 9,482 acre-feet of
water annually from Llano River and tributaries. A large part of this land'is in
the vicinity of Junction, near the confluence of North Llano and South Llano
_rivers. A declared use of 500 second-feet for power by the Junction Gin & Ws,ter
" Co. is also shown.

ReeuraTioN.—No apparent regulation of the flow at this point.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 20 and 300 second-feet. Gage read to hundredths once daily;
oftener during high water. Daily discharge ascertained by applying mean daily .
gage heights to rating table. Records excellent for medium and low stagea; poot
above 400 second-feet. ‘ ’ : , ' S

chharge measurements of Liano River near Junttion, Tex., dun'ng the year endmy
Sept. 30, 1918,

Dote. | Madoby— |0 | D | Date | Madeby— | G86% m’?u%.

Feet. Sec -fl B . Fed. | Secft.
Oct. 13 Conﬁdonaud Gowans..| 143 Apr. 11 A.K. Gowans..........| 148 42.6
Dec. 11 Gowans.......... 148 52 3 July 11 L..... 1+ () IO o L3744
Feb. 23 P. Congdon......... L4 42.5
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Dmly discharge, in second-feet, of Llino River hear Junction, Tex., fumhe yeai Im:km
Sept. 30, 1918. e \;

- . ey L
- Day. Oct. | Nov. [ Dve. | Jan. | Feb. | Mar, | Apr. | May. | June.| July. | ‘Aug::| Sept:.
43 41 38 41 41 45 41 69| 45| 38 20| . 2
4310 41 41 41 41 45| 41| 44| 45} 32 20 20
43 41 41 il . 41 15 41| 224| 860{. 32 20 20
43 41 45 41 41 45 41| 20| 282 27 20 82
a8 41 45 41 4 45 41| 241 144 27 €8 105
.

38 41 45 41 41 45 41 200 41 brd 20 361
3 41 461 41 41| 45 45| 144 152 % 20 50
3 4| 45| 41 41 45 45 ] 144 82 2 22 32
34 45 45 41 41 45 45| 144 76 % 2 32
34 45 1. 45 4 | 45 45| 144 50 4 U 2
34 45 41 41 41| 45 45| 144 45 % 24 32
34 41 41 41 41 45 45| 13| 32 24 % 32
34 41 4| .45 45 45 45| 136 32{ .24 % 32
32 41 AL 45 45 45 11,010 | 128 W[ 2| 24! . 3R
36 41 41 45 45 45 [ 2,100 | 128 36 .22 24 32
38 a | 4 45 45 710 | 128 36 20 24 32
41 41 41 45 45 4! 3251 128 32 2 241, 32
38 41 41 45 41 4] wei 128 .32 20 24 32
36 a 4 45 41+ 41| 184| 120| ‘404 20 4 38
36 41 45 4 4] 160| 1057 13| 20} .24 b
36 41 41 41 41 41 144 45 76 b 20 36
. 3 41 41 41 41 411 144 45 50| 24 17 36
41 41 4 41 41 41| 144 45 45 22 13 36
41 4 41 4 45 4 | 12 45| 45| 24 131 38
41 4 41 41 45 41| 105 45 41 224 13 36
al a 4 4| 106 41 41 20 13 36
41 41 41 41 82 41 41 22 13 36
41 as 41 41 82 41 41 22 13 36
41 38 41 56 69 451 -4 20 17 36
41 38 41 45 69 45 20|, 2 38
410, 41 45 |eeoennn 45 (... 20 20 |.......

Norg.~—Apr. 14 and 15 discharge determined by extension of rating curve.

Monihly discharge of Llano River near Junction, Tex., for the year ending Sept. 30, 1918,

Discharge in second:feet. .
. . ...| Rut-oft in
Month, B acre-feet.
Maximum. | Minimuwm. | Mean.
g o s2i a1 2,340
45 38 412 2,450
48 . .38 41.8 2,570
45 .4t 42.0 2, 580
45 C 4l 424 2,850
2;1953 ot 1%%
240 4] 11 6, 320
960 21{ B&Y| .- 5280
-36: 1 ¢ W BT + 1,460
Ut .13 20,0 1,230
361 % 47.9 859
2,100 1826|4590

5

LLANO. nmn uE?AGI msruu*xo: o :

The investigation of seepage in the Llans River baammcluded the Souﬁh Lisno
and the main stream from Junction, Tex., to the confluence with the Colorade.. From
the mouth of Big Paint Creek to the confluence with the North Iiano there was practi-
cally nio gain or loss in the South Llano. In Llanc River from the ¢ gaging station near
Junction, Tex., to Beaver Creek there was a loss of 10 second-feet; from Beaver Creek
to Little Llano River there was a gain of 28 second-feet; and a loss of 7 second-feet
from Little Llano River to the confluence with the Colorado, with a net gain of 11
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second-feet from the junction of North and South Llano rivers to the confluence with

SURFACE WATER SUPPLY, 1018, PART VIIL

Colorado River, a distance of 105 miles. _
Data were insufficient to warrant a correction of discharge for time interval, but
prior to and during the period of each investigation the stage was practically permanent

8o that a correction for time interval was generally not necessary.

Seepage measurements, in second-feet, on South Llano River from Telegraph, Ter., to
confluence. mth North Liano River at Junctwn, Tex n April, 1918..

-
‘ pﬁgi Dis- } .
' % ! Section| Total i
Stream or diversion. Location. dw_ Date. o‘ém Inflow. %igner- gsin or | galnor B
* | loss, | losa.
, tancein, stream. "\
miles, |
Big Paint Creek....| Mouth.................. [+ N A % SN N X U PRI U RO e
South Llano River.| 13 miles above Telegraph .5 IR R,
'.l‘heo. Hunger di-
[« O 2 miles below Telegraph. 4 ceeeaas
Llano Land & Irri-
gation Co.s di- .
version........... 6 miles above Junction..i 13 |....... O SOOI RO, 7.0 {....c coefesavarad
Cedar Creek........ Mouth....coovnenennnn.. 18,5 Tl..... PR 15 I SRR IR DO
South Llano River.| Just above mouth of 19 1 20.2 loieiendeninees.| 2.3 +2.8
North Llano River.

Seepage maaswremmta in second-fest, on Llano River from Junction, Tex to the moutb

at Kingsland, Ter., March 31 to April 3, 1915. .
AIl)c-i . -
proxi- Dis- : Section| Totat
Stream or diversion. Location. mate | e, | CHATER | 1w, | DIVEr- | poin or | gain or
dis- of main sion. | Cpoee | loss.
tance in stream. ’
miles.
South Llano River. Jllis:;iaboveNorth Lilano 1] 20,2 | feeeennns [T
‘ River, .
North Llano River.| Mouth. .................
Llano River........ 3 miles below Junsetion. .
Neals pumping | 2 mile above mouth of 2
Johnson Fork, 5

4 mile above Johnson
Fork.

ing plant.
Johnson Fork......{ Moath..................
Llano River........| Just below mouth of
Johnson Fork.
J.W. White (Dam- | Diversion........cceeu..
town) diversion.
Liano River........ South of London at

Llauo ver........| 9 miles above Llano.....
............. mile above Liano dam.
............. mﬂezbol&wdﬂsuodam -

Lmle LlanoRiver, .................

........ Iustabwemmxt)}otm}—
mnerCreak ....... " l!untﬁ.; ........ RPN
..,.dq..:,,-..,...........

Damtown,
%[outheast of Streeter....

.| Mouth
Just below racuth of

James River.
Mouth.........oveenne..
4 mile above mouth of

Beaver Creek.

Mouth.

ave

=

3 DN

E Jewameoiee

PR R R R RSN

caoratind el

T AEE BPS
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BARTON CREEK AT AUBTIN, TEX. . . . R R

Locuxox —200 feet below Barton Springs, 1,100 feet above Bee Cave thhwny brﬁte

half a mile above mouth, and half a mile southwest of Austin, Travis County:-
Prarvace arpa.—Indeterminate. Normal flow of stream contes from Bsrto&Spﬁaga,
.;  drainage area of stream not applicable.

Hecopps avaiLasrz.—April 25, 1917, to September 30, 1918. msceilaneem~ eha—
charge measurements from 1894 to 1906 and during 1916 and 1917.

Gace.—Vertical staff, two sections, reading from 0 to 10.1 feet and.10.2 to 20.3 feet
attached to large tree on left bank; read by M. L. Farquhar. Apnl 25 to May
23, 1917, vertical staff gage located 300 fest downstream. Relation between
datums not known.

Discuaree MEASUREMENTS.—Made by wading about 300 feet below gage.

CRANNEL AND CONTROL.—Bed composed of rock and gravel. Banks high, wooded,
and not subject’to overflow. One channel at all stages; composed of rock, gravel,
and sand. Shoal just below gage forms control during ordinary flow,: ﬁut growth
of weeds in channel affects stage-discharge relation. Floods of Colorado River
cause backwater at station.

ExrrEMES OF DISCHARGE.—Maximum mean daily ﬁow during year, April 20-21
(discharge, 24 second-feet, or 12,900,000 gallons per day); minimum mean daily
flow, February 25 (discharge, 12 second-feet, or 7,760,000 gallons per day).

1894-1906 and 1916-1918: Maximum flow recorded August 31, 1900, and June,
1903 (discharge, 69 second-feet, or 44,600,000 gallons per day); minimum flow
occurred in 1918.

Tce.—None reported.

Diversions.—None reported above or below station,

ReeuraTion.—Flow not affected by water-power plants or controlling works. Dis-
c¢harge of Barton Springs governs flow during normal conditions, Flow is peren-
nial st station, but from a point 3 miles northeast of Oak Hill to Barton Springs
the flow occurs only after heavy precipitation.

Accuracy.—Stage-discharge relation affected by growth of weeds in channel Dally
discharge determined by interpolation between discharge measurements. Gage
" ‘read to hundredths twice daily, October 1 to March 31. Frequent discharge

' measurements increase accuracy of estimates. Records good.

Ducharge measurements of Barton Creek at Austin, Tex., during” the gear endimy Sepr

. 80,1918, . wes
. 1 Gage Dis- || Gage | Dis-

Date. Made by— height. | charge. || D8te: Made by— | Deight. | charge.
Feet. | Sec.ft. . . Feet. | Sec.ft.

Qet. 6| Hankand Gowans..... 1.49 16.4 Mny 20 | C. E. McCashin........|] 1.68 10.4
26 { Gowansand Congdon. o147 129 | June 5 Co%donand MoCashin.| . 1.73 13.3

Nov. 16 | Gray and Gowans......| 1.49 15.6 22 | C, E. McCashin..........| 178 18.7
Dec. 1 and Gowans. 1.47 14,0 || July 2 | Gowansand on 1.76 15.5
- 19 1.45 14.2 .~ 18 | McCashinand Gowans.| k65 . I14.7
.;pn. 2 1.47 12.7 29 and 1.66, 13.3
eb. 4 151 13.8 31 1 1.7 1
23 L53 13.2 || Aug. 1| E 1.70 14.0

26 1.54 12.1 10 1.72 14.3

27 1.52 13.8 16 L7 14.8

Mar, 7 1.54 13.4 27 1.73 13.0
y 16 1.56 12.6 || Sept. 11 | H 1.75 12.7
Apr, 4 1.66 16.7 20 1.78 14.0
20 1.64 23.8 30 L 80 12.7

May 4 Congdon and Gowans..| 1.62 | 19.7
i
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Dazly dtsdargc, tn second-féed, of ‘Bérton- Creck-at’ Auatm, Tex., for the year endmg Sept

30, 1918.

Day. Qct. | Nov. { Deg. | Jan. | Feb. | Mar. | Apr, { May.:| June. | July. | Ang. | Sept.;
14 14 14 17 21 15 16 b
u 13 14 14 17 21 14 18 14 1
14 18 14 14 17 20 14 16 14 13 B
14 }3 14 14 17 20 13 6] 14 13
14 3 14 14 18| 2 18 T I ¥ 13
14 13 14 14 18 20 13 16 14 13
14 13 14 13 18 20 14 18 14 13
14 13 14 13 19 20 14 16 14 13
14 13 14 13 19 20 4} 16 T 14 13
4 13 14 13 19 20 14 16 14 13
14 131 N4 13 20 20 15 15 41, - 13
14 13 14 13 20 19 15 15 14 13
14 13 14 131 " 20 19 15 W oe 13
14| 1B 1 13, 2 19 15 15 1 13
14 13 14 13 21 19 15 15 1 13
14 13 14 13 22 19 16 15 15| 14
14 13 14 13 22 19 16 157 1B 14
14 13 13 13 23 19 16 15 18 14
14 13 13 13| 28 19 16 15 15 H
14 13 13 13 ] 19 16 151, 15 14 W
14 13 13 13 24 18 17 157 14 14
14 13 13 ey 18 17 15 14 14
14 13 13 13 2 18 17 14 14 14
1 13 - 13 13 23 7 17 14 14 14
14 13 12 13 22 17 17 14 14 14
13 15 22 17 17 14 14 13
13 15 22 16 16 14 13 13
13 15 22 18 16, 13 13 13
13 15 22 16 18 13 13
13" 16 21 15 16 14 13 13
13 4 |....... 16 |....... 15 ). ..t 14 j H N N,

Discharge in second-feet. -
: Run-off
Month. . in acre-
Maximum. | Minimom, | Mean, foet.

17 13 4.9 916

16 14 150 893

14 13 13.8 849

14 13 13.1 808

14 12 13.6 . 786

16 13 13.6 236

% 17 20.6 1,230

21 15 18.6 1,140

17 13 15.3 [}

16 13 15.0 | . 922 -

15 13 14,1, . 8ot

14 13 B3 . ™ i)

! 12 15,1 10, 960

-




GUADALUFE nmm NEAR COMFORT, TEX.

LéciTron.—On- Oomfort-ﬁermﬁle road 100 feet upstream from Boerner (}rossmg, a.nd
.=+ 3} miles west of Comfort, Kerr County.

‘PRAINAGE AREA.—909 square riles.

RECORDS AVAILABLE.—December 16, 1917, to September 30, 1918. .

Gage.—Vertical staff in two sections oa left bank; read by Christoph Flach.

DiscHARGE MEASUREMENTs.—Made by wading; no provision ha,a been made for
making high-water measurements.

CHANNEL AND CONTROL.—Bed composed of rock, and forms permanent control. Teft
batk composed of clay, slightly wooded, and not subject to overflow. -Right
bank low, wooded, aud subject to overflow. Stage-discharge re]atlon aﬁected
- by moss and weeds dunng low water.

ExTREnEs OF DISCHARGE.—Maximum stage recorded during year, 17: 5 feet during
night of April 5 (discharge not determined); minimum stage, 0. 87 foot (dxsch&rge,
- 0.6 sécond-foot). . ;

Ick.—None reported. o : S

vaznslons .—~There are some pumping plants about 7 miles above station. . The

* second report of the State Board of Water Engineers shows total of 575 acre-feet
of jwater appropriated, but only very small amount of land irrigated. -

Reguration.—The Kerrville alild Center Point mill dams have only slighy effect on
the flow.

Accuracy.—Stage-discharge relatmn permanent except when affected by growth ot'

= weeds during low water. Rating curve well defined below 200 second-feet,
' Gage read to hundredths once daily except on Sundays. Daily discharge ascer-
tained by applying gage heights to rating table and by shifting-control method.
Discharge above 200 second-feet subject to error. Reoords fair.

Discharge measurements of Guadalupe River near Comfort, Ter., dumng the year ending
Sept. 80, 1918.

Gage Dis- Gage | Dis-
Date. Made by— heigit. charge. || D8te: Made by— height. | charge.

Feet. | Sec-ft.

L55 27.5 || July 11

1.59 28.5 || Aug. 2

149 | 222 6,

1.58 43.5 || Sept. 19

L09 7.1 20
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Doaily discharge, in secondfest, of Gundalupe River ngar Comfort, Tex., for the year end-
ing Sept 80, 1918.

Day. Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July.« Aug. |- Sept.’
30 30 24 28 42 7.0 1.4 L1 3o
30 30 22 31 32 7.0 2.0 .8 7.0
30 26 20 30 30 7.0 2.0 .6 7.0
30 22 19 28 32 7.0 2.0 L2 3.6
30 23 ® 51 43 7.0 1.4 L.7] 264
30 24 25| 2,520 54 8.0 1.1 .61 106 .
30 24 23| 1,300 40 8.0 1.2 .8 63
30 26 23 80 32 8.0 1.4 Lo 50
34 30 23 77 32 8.0 1.4 1.0 33
34 29 21 56 32 8.6 1.4 .8 28
34 28 19 45 32 40 " 2.0 13 23
34 28 20 43 35 4.0 2.0 1.8 b
36 26 2 40 38 4.0 1.7 1.8 23 B
34 30 20 40 32 4.0 1.6 2.4 23 .
37 27 22 321 32 3.6 1.4 3.2 16
36 29 21 111 20 10 1.7 2.8 9.8
36 30 20 80 25 16 1.4 2.8 12
34 30 21 54 20 17 1.4 2.5 12
33 30 21 36 18 16 - 2.0 2.2 13
32 30 22 32 18 17 2.0 L7] 138
30 33 22 32 20 13 1.7 147 ° 54
30 31 25 32 7] 1t 14!  L1| 43
30 30 28 30 16 11 1.4 1.0 32
30 30 22 30 15 i1 1.4 .6 26
30 30 28 21 30 15 9.4 1.4 337 27
30 29 24 22 29 13 4.0 1.4 {1,600 131
30 25 25 26 30 11 4.0 1.4 60 27
30 21 24 25 30 10 3.8 14| 38 25
30 b5 ) IO 48 167 10 6| 1.4 23 18
30 b1 38 . 29 66 8{ 2.0 1.1 M 10
couccbassree 30 22 feeeuennn 20 Jeeeinnns T Jeaeeenen 1.1 16 foeeeinnn

NOTE. —-Dischalg;
charge Apr.6-7,1

tezrspolated on Det. 30-31; Jan. 20, 27;
16, 23, 30; Jnly 7, 14, 21, 28, Aug. 4, 11, 18;

e determined by shifting-control method, Dec. 16 to Apr. 5, Aug 6—25, Sept. 5-19. Dls~
extension of rating eurve and sul

Avug. 25-26 obtained
7; Mar 3, 10; Apr. 7, 21, 28;

from
Teb. 3, 10, 1
Sept. 8,

15,

22, and 20.

to error.

ay5 12, 18, 30; June

Monthly discharge of Guadalupe River near Comfort, Tex., for the year ending Sept. 30,
1918. ' :

i Discharge in second: {eet. Run-off,
Month. in

.. Maximum. | Minimum, | Mean. | 3¢re-feet.

20.6 938

30.8 1,800

27.8 1,540

23.4 1,440

183 10,900

25.1 | 1,540

8.13 484

1.54 04.7

68.4 ,210

40.2 .

8|8
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GHADALUPE BIVER AT NEW BRAUNFELS, TEX.

LocaTion.—At highway bridge on San Antonio-Austin post road 700 feet below
International & Great Northern Railway bridge, 1 mile below mouth of Comal
River, and 1 mile northeast of center of New Braunfels, Comal County.

DRAINAGE AREA.—1,760 square miles.

BECORDB'AVAILABLE.mM;rch 13, 1898, to December 30, 1899; January 27, 1915, to
September 30, 1918,

GaGE.—Stevens water-stage recorder attached to downstream side of middle pier of
bridge. A vertical staff gage in three sections attached to trees on left bank 200
feet below highway bridge and one section on east side of left pier of highway
bridge was used from January 27, 1915, te.September 28, 1917, when recorder was
installed. March 13, 1898, to December 30, 1899, inclined staff gage near the pres-
ent highway bridge was used; relation between datum of inclined gage and that
of the vertical staff gage not known. During normal flow levels show 0.08 foot
fall between intake of recorder and vertical staff gage location. Vertical staff gage
in well of recorder set to read same as vertical staff downstream.

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, slightly wooded, high, and not subject to overflow.

- Rock and gravel shoal just below gage serves as control.
- EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 8.72 feet at
.8 a.m., April 7 (discharge, 7,600 second-feet); minimum mean daily stage, 1.47
feet, July 20, 22, 24, and 26 (discharge, 270 second-feet). Minimum stage, 1.23
feet at 6.20 p. m. May 30 (discharge, 188 second-feet).

1898-1808 and 1915-1918: Maximum stage recorded, 27.2 feet at 9.30 p. m.,
September 17, 1915, determined by leveling from flood marks (discharge not
determined); minimum stage recorded in 1918.

Icn —None reported during year.

DiversioNs.—Some water diverted for irrigation above station in Kerr and Comal
counties, and for water power, waterworks, and other municipal uses in Kerr,
Kendall, and Comal counties; amount not known.

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

Acouracy.—Stage-discharge relation changes slightly. Rating curve for 1918 well
defined below 2,500 second-feet. Gage heights from recorder chart determined
by planimeter. Daily diecharge ascertained by applying mean daily gage height
to rating table except for period during shifting control. Records good.

- Discharge measurements of Guedalupe River at New Braunfels, Tex., during the Yyear
ending Sept. 30, 1918.

Dats. Made by— ol | || Date. Msde by— e |
Co Feet, | Sec.ft. . Feet, . | Secoft..
Ost. 20 | Hank and Gowans..... 1.52 307 || July 19 Grag‘andMeCaah!n.... 1L.48
.20 and Gowaps...... 1.53 313 || Aug. 23 | E. .Con%.... L46
Apr.- E. B. Gongdott oo 1.56 312 | Sept. 13 | Gray and S LT 309
Gray an%. .ol 2,32 609 23| A.K.Gowans......... L.88 422
May 17 Gray and M in....| 1.6 338 .

69972—22—wsp 478—7b5
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Datly dwcharge, in second feet, of Guadalupe River at New Brounfels, Tex., for the year
ending Sept. 30, 1918. .

Day. -QOct.,| Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
204 | . 312 322 336 332 350 315 560 304 287 280 322
298 315 329 336 326 350 312 488 308 280 273 315
204 312 329 336 322 343 315 426 312 280 280 208
204 308 326 329 322 336 315 386 308 280 280 200
290 315 322 329 326 336 418 | 1,240 304 287 280 208
204 315 322 326 332 332 | 1,720 | 1,040 301 280 284 287
290 315 326 320 329 332 | 3,250 570 304 276 276 422
208 312 326 329 332 332 939 480 301 287 280 452

312 322 329 332 610 439 301 284 280 402
294 312 326 332 326:| 340 493 410 308 280 276 354
204 318 326 332 329 340 422 398 304 280 280 329
204 315 322 332 332 336 382 378 208 273 280 312
204 315 322 332| 326 338 362 362 294 273 284 308
204 315 322 332 332 346 354 204 276 280 204
208 322 322 332 336 326 343 346 294 284 276 284
301 318 322 332 332 326 340 343 301 280 280 %
208 326 322 329 340 326 326 336 208 280 280
301 354 326 326 362 332 430 332 298 276 280 284
301 350 326 332 354 326 398 336 208 280 284 280
294 326 322 329 336 326 398 332 290 270 284 | . 204
287 318 326 329 336 829 362 320 287 273 | 287 20
204 315 329 320 358 322 336 322 287 270 284 - 444

318 326 332 346 318 318 318 287 273 280 430
204 322 326 332 343 315 318 318 287 270 280 870
301 322 326 332 336 312 326 312 290 273 378 338
301 322 329 336 329 315 410 312 290 270 380 332
304 322 329 340 332 312 374 312 280 276 547 346
308 326 332 312 a3 812 200 273 648 457
304 326 343 315 493 308 284 276 448 304
308 326 340 312 529 308 284 273 374 362
308 [....... 336 315 [.eeenn- 301 |....... 273 336 leeeennn

Nore.—Discharge determined by shifting-control method Oct. 9 to Apr. 5.

Monthly discharge of Guadalupe River at New Brounfels, Tex., for the year ending Sept.
918. '

y

Discharge in second-feet.
arg d-teet Run-off
Month. in
Maximum. | Minimum, | ‘Mean, | 8créfeet.
308 . 287 297 18,
308 320 19,
343 322 327 20,
340 326 331 29,
362 322 335 18
350 312 328
. 3,250 312 542
1,240 301 420 29,
312 284 297 17,
287 270 277 17,
648 273 318 19,
457 280 338 20,
3,250 270 249,

-| 5l ¥sgennsssss
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GUADALUFPE RIVER NEAR GONZALES, TEX. -

Locamion.—Just below Guadalupe highway bridge, 1 mile below power house .of
Gonzales Water Power Co., 1} miles south of Gonzales, Gonzales County, and 2}
miles below mouth of San Marcos River.

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

Recorps avarmasie.—July 1, 1915, to September 30, 1918. The United States
‘Weather Bureau has records from a gage at a pewer house of Gonzales Water Power
Co. since'September 1, 1904.

Gaae.—Vertical staff in three sections on right bank just below bridge; read by R. G.
Wilson. Relation between this gage and United States Weather Bureau gage
not known,

DiscEARGE MEASUREMENTS.—Made from cable one-fourth mile below gage or by

_ wading below cable. '

CHANNEL AND coNTROL.—Bed composed of gravel and sand; channel below statiom
is straight for 500 feet, but above is broken by an island and is straight for not
more than 50 feet. Banks composed of gravel and clay, medium height; wooded
along edge on the right and for some distance back on the left; subject to o'verﬂow

- only during extremely high stages. Position of control not known.

EXTREMES oF DISCHARGE.—Maximum stage recorded during vear, 17.8 feet 5.25 p. m.
April 30 (discharge, 8,640 second-feet); minimum stage, 0.02 foot from 6.40 a. m.
to 8.30 p. m. August 18 (discharge, 182 second-feet)." . :

1915-1919: Maximum stage recorded, 23.25 feet at 7 a. m. May 25, 1916 (dis-
charge, 22,800 second-feet, from extension of rating curve and subject to error);
minimum stage occurred in 1918, .

Ice.—None reported during year.

. DrversioNs.—Some water diverted for irrigation abdve. station but the amount is

small in comparison with the total run-off. As rainfall is nearly sufficient for
general farming irrigation is intermittent, and it is extremely difficult to estimate
the amount of water used.

Rrauramion.—Flow regulated to some extent by operataon of water-power plants
above. Power house of Gonzales Water Power Co. is-1 mile above station.

Accuracy.-——Stage-discharge relation changed during high water of March 28 and 29.
Rating curve used beifore March 28 well defined between 350 and 1,000 second-
feet; rating curve used March 28 to September 30 well defined between 210 and
800 second-feet and fairly well defined between 800 and 9,510 second-feet. Gage
read to hundredths twice daily. Mean of two readings daily may not be true
mean due to power regulation above. Gage-height record prior to May 16 unre-
Hable, but from May 15 to September 30 record is good. Daily discharge deter-
mined by applymg gage heights to rating table and by shifting-control methed.
Records fair. .

Dmharye mmurmnta of Guadalupe River near Gonzales, Tcz " durmg the year endmg
- " Sept. 80, 1918.

‘Date. "Made by— ks, | e, || Date. Made by— s | charge.
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Daily discharge, in second-feet, of Guadalupe River near Gonzales, Tez., for the year mdmg
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. =
35| 421| 3e2| 373| 442| 436|1,3%0|6,230] 3e2| 306! 28| am
368 4i3| 304| 360| 442| 430|ij600|1660! 365| 306| 22\1{ 3
403! 30| 436| 360| 442| 418|2,630) ‘86| 68| 309| 27| .. 3™ .
304 | 365| 430| 355| 442| 415|2)210| 1,110 4s8| 324 265)° 368
38| 368 412| 37| 457| 406 |2.010|1,730) 634 32| 2 )
382 | 860| 362 858| 451| 408 !4,470|4,220| s68| 32| 2mwW| 3208
3821 394| 388 | 360| 436| 400|610 |6,740| 435 | 300 280 407
379 | 352| 3%2| 365| 436| 406[6,700(2156| 376 | 303| 365| 368
373| 94| 304| 360| 451| 408 |1,470 | 1,280 348 | 205] 39| 337
376 | 301| 391 | 358| 457| 406 | 'sd2| 'ss2| 348 309 aw| 37
379 897| 388 952| 448 403 | 700| 7e2| 348 300 206 368
38| 370 370 348| a48| 403 | 678 7va2| 44| 308| 34| 37 .
370 | .352| 376 365| 448| 307| 575, 76| 503{ 03| 456 407 :
365| 350 | 385| 382| 430| 394| 54| 726| 354 200 407| 435
363| 352| 403 388| 430 | 382 | 02| 575| 340 3087 365 180
262 | 355| 433 408| 436 | 376 | 522 72| 3s68| 2081 48| 308
362| 55| 415| 418| 457| ave| 02| 58| 286 | 208| 37! 300
360 | 487! 415 4221 436| 3701 484 | 564| 308| 200, 182 368
358 | 480 | 437| 433| a18| 368 a77| 72| 3% 28| 202| 368
365| 467| 430 433| 421| 30| 463| 572 351| 205 185 814
350 | 400| 42| 436 376 460| 40| 84| as| 8| 650
352 | 457 403| 439 544 | 456 474 | 354 280| 234| 300
365 | 352 403 436 481 | 440 477| 34| 282 24| - 354
362 360 403 | 445 406 | 446 | 463 | 354 300| 280 | 407 -
365| 385 409 448 400 | 42| 46| 32v{ 200 3208| 378 4
35 | 474| 408| 451 400 | 449| 404| 334| 80| 200] 368
358 | 403| 42| 45 412| . 4567 400 2330| 28| 23] 37 Wi
21| 474 406| 445 1,400 | 463 3% | 334 280 23| 31 e
400 | 403| 406| 445 5020 | 1,050 | 386 224| 23| 20| 234
348 | 879 diz| 457 Iss0| 7120 298| 35| ;5| - 3%
345 |..... L 82| as4 1,200 |....... 390 |....... 20| 268 ].......

Nore.—Discharge ascertairied by shifting-contrel method Oct. 1 to Mar. 27 and May 1 to June 5.

Monthly discharge of Guadhlupe River near Gownzales, Tex., for the year ending Sept

30, 1918.
Discharge in second-feet. .
Run-off
Month. ) : ] .| ingere-feet.
N Maximum. | Misimam. | Mean. :
421 345 30 2,800 - -
474 350 394 g,wo
439 362 102 , 700
457 348 f. 403 24,800
457 412 438 24, 200
5,870 368 790 48, 600
sl 1w me
634 3151 885 a’%
324 275 207 18,300
456 182 307 18,900
814 180 386 23,000
8,610 182 . 888 424,000

N
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GUADALUPE RIVER BELOW CUERO, TEX. _ = .- i
LogaTioN.—Three-fourths mile upstream from Heard’s Bridge on Arneckville road,
1 mile south of Dietze farmhouse, 2 miles below Clinton Bridge, 2} miles south-
east of Cuero, Dewitt|County, and 8 miles below powex dam.
DRAINAGE AREA.—5;020 aquare miles, .
Kecorps AvATLABLE.—Afigust 8, 1916, to September 30, 1918. From December 26,
1902, to December 31, 1906, and August 19, 1915, to Augugt 6, 1916, a station was
maintainéd at Schleicher Bndge 4 miles above this point.  Dischsrge at two

sites practically the same.
Gage.—Stevens water-stage recorder on left bank.
DiscHARGE MpASUREMENTS.—Made from cable 40 feet upstream from gage or by

wading below low-stage control.

tance of one-fourth mile back from river. Rock . ad gravel rapids 250 feet

#  below gdge form perran him &

EXTREMES OF DISCEARGE.—Maximum stage recorded d
a. m. March 31 (dischasge, 10,200 second-feet); minimum stage recorded about
0.58 foot from 9-to. 10 a. m. November 1 (discharge about 80 second-feet, deter-
mined from exbension of rating curve).

1916-1918; Maximum and minimum stages occurred
Icr.—None feported during year. )
Drversrons.-—Small diversions for irrigation in upper part of the Guadalupe River .

basin do not greatly affect flow at station. The second report of the State Board

of Water Engineers declares a continuous use of 4,277 second-feet of water for

municipal and marufacturing plants, 730.acre-feet annually for the city of Cuero,

2,145 acre-feet annually for New Braunfels, Segtin, land Gonzales, and 2,960
. acre-feet storage annually in the drainage basin above station.

Rrecuration.—Flow regulated by operation of water-power plants upstream, of which
one 8 miles above has the greatest effect.

Accuracy.—Stage-dicharge relation changes slightly during high water. Rating
curve well defined between 200 and 10,000 second-feet. Operation of water-
stage recorder unsatisfactory causing breaks in the gag
discharge ascertdined by applying mean daily gage height determined by pwﬂ
meter, to rating table, and by shifting-control method ‘Records fair.. ‘

n 1918.

Discharge mensurements of Guadalupe River below Cuero, Tez., dumny the year mdi‘ng' '
" Sept. 30, 1918.

Date. ' Made by hg‘gﬁ ch]zi.sg“e Date. Made by— ;IG- '% c}m;o.

’!s
8
o
g
N

Apr. 10
197 or 10
597 10
526 || May g

602
8,340 || June 11
9,370 || July 9

270 || Aug. 3
6,370 || Sept. 21

FREIBIBRS’

PEREmm,
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Daily discharge, in second-feet, of Guadalupe River below Cuero, Tex., for the year ending
Sept. 30, 1918.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June.| July. | Aug. |-Sept.
262! a3s2| 37| 500! 3% (3,180 186, §6Z1 66| 8401 . 488
311 | 52¢| ‘322 404| 450 770 %200 32| ol 4o
365 | 382 | 844 | 482 543»2,% 2,30 508 38601 340 410
399 | 422| 34| 518 3821, 5,210 840 | 345 34 484
280 | 410 | 366 | 388 | 355 (3,630 (5 673 | 8340 333 404
422 | 355 | 388 | 536 | 404 86,970 51 699 | 835! 289 230
383 | 280 | 332 | 530 | 204 (9110{7,420| 690 | 330 ‘289 | ..289
422 267 | 416] 520| 322|7,66013,410| 680 325| 322 360
306 | 476 46| 500 | 320|3,020|1,330| 660 332 ). 294 230
256 | 410 422 480 | 32011,320[ 1010 866] 316 | 388 350
512 372) 394! 470 330 ) 993 | 9i6| 558 | 36| 344 422
204 | 322) 300 470 | 340 846 | 937 | 874, '315| 338 |, 476
35| 828| 602{ 450 | 300{ 712| 688 | 78| 320( 204 |’ 410
377| 300, 394| 430| 300| 751 68p) 416 320| 338 372
350 | M6 | . 410| 420( 310 660 744 820.) 333 | 388
338 | 366| 382( 400| 330 834 673 (1,100 | 34a| 410 205
311| 382 ‘434! 3s0| 320! 621] e92 340 | 4407 286
602 | 377| 35| 370| 330; 673| 595 .7I8 |, gg 289 | 446
543 | 388| 322| 3%0| 330 410 299 366

. 888 399 434| 360 328 382| 570| 518 .340, 860 818
434 | 434| 38| 350 | 3161 536 560| 3086] 350 204{ 1,440
464 | 2581 388 | 380 | 909 | 562 550 | 458 | 380 190 744
366 | 399| 428 | 390, 986 | 530| 5507 440 360 311 488
215 416 | 333 | 380 | 843 | 500( 578 | 530% ae] 322! 422
488 | 410 | 372 360 |\ 410 | 5761 540 | 718, 860'| - 284 588
388 | 382| 372( 350 | 338 | 958! 530 | 410 3323 22| . .
382 | 338| 500 360|1,100| 640! 550 | 289 3771 1,150

© 4221 306 .306).......06,320 (1,190 4§60 377 340 994
350 | 328 | 410|. 7,740 {2,840 | 560 | 4521 340 | 245 536

ceeees| 446 399 .| 9,800 |....... 562 f....... 340'] * 518 [.......

NorE.—Discharge determined by shifting<ontrol method Nov. 2 to Mar. 28. No reeowd Feb. 8 to Mar,
3, Mar. 10-20, May 20-30,. June 5, 8-10, July 5-9, 13-31, Aug. 1-4; discharge 1nterpoln1;ed..

Monthly discharge of Guadalupe River below Cuero, Tex., for the year ending Sept. 30, 1918.

Discharge in second-feet. - :Run-oft

Month. - ;
| Minimum. | Mpan, | Bérefect.
s 361| . 23,20
86 - 368 .
22|
204 | 1,180
382 1,840
530 | 1,980
2% | 59
315 | 341
190 326
205 499
65| 72

v
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SAN MARCOS RIVER AT SAN uucos, IEX.

Locarron.—Just below Cape Gmnmg Co.’s mill, 300 feet southwest of main Sa.n

Marcos-Luling highway, 1 mile southeast of San Marcos, Hays County, 13*miles
. above mouth of Blanco River, and 1} miles below dam of San Marcos Utilities
. Uo. and large springs that furnish s constant flow in the stream.

Dramwace AREA.—Not determined. '

Recorps AvamaBLE.—June 10, 1915, to September 30, 1918.
ments from 1894 to 1903. )

Gaae.—Stevens water-stage recorder on left bank, 800 feet JPelow Cape Ginning Co.’s
mill. June 10, 1915, to January 19, 1916, vertical staff gage attached to the
sewer trestle of San Marcos Utilities Co., 1,000 feet below Austin-San Antonio
highway bridge, 13 miles above present site. Relation between datum of staff
gage and that of water-stage recorder not known. T

DiscrARGE MEASUREMENTS,—Made by wading. i

Miscsllaneous Mmeasure-

V

CHANNEL AND coNTROL.—Bed composed of gravel and sand. Channel straight for
200 feet above and below the station. Water very clepr and with scarcely any
sediment except during floods caused by local rains. Left bank wooded, high,
and not subject to overflow; right bank wooded, low, and subject to overflow, the
water spreading back a short distance to & second bank. Position of control not
known; discharge measurements indicate that it cha slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.12 feet at 8 p.m.
April 5 (discharge not determined); minimum stage recorded, 0.34 foot at 12.50
p. m. September 26 -(discharge, 11 second-feet, determined from extension of
rating curve). ’

1915-1918: Maximum and minimum stages occurred in 1918.

Ice.—None reported during year. |

Diversions.—A concrete dam just above the San Marcos-Luling road bridge makes
a pond for Rogers’s resort and serves as a diversion dam for an irrigation plant on
left bank; diversion intermittent, but when used takes jabout 95 second-feet from
river. A water wheel is used to pump the water for irrigation, and the water
that passes through it is returned to the river above Cape Ginning Co.’s dam.
A dam about 1,000 feet above the station creates a pond from which water is

-.  pumped to the south-bank lands. Only diversion between station and mouth

" of Blanco River is about 250 feet below gage. Beck: dam just below mouth
of Blanco River is used to impound water for irrigation. During flood stages in
Blanco River backwater is created at the station. The second report of .the
State Board of Water Engineers declares & continuous use of 1,978 acre-feet of
water annually diverted from San Marcos River to irrigate 989 acres in Hayes
County, a large part of which lies above the station, and 1,120 acre-feet annually
for waterworks by San Marcos Utilities Co.

Reeuration.—Flow at station entirely regulated by dams above, the greatest effect
being that produced by the power dam of San Marcos Utilitigs Co. in-the upper
part of San Marcos, near the springs. This dam backs water over the springs that
are the source of supply of the river during ordinary stages; water is stored during
the afternoon and evening and released during the morning. Large fluctuations
are also caused by operation of water wheel at Cape Ginning Co.’s mill.

Accuracy.—Stage-discharge relation affected by moss and weeds in channel; rating
curve is fairly well defined between 35 and 200 second-feet. No periods of back-
water from Blanco River during the year, and the constant flow of San Marcos
River allows estimates of the discharge to be made without material reduction |,
in accuracy. Gage-height record good. Mean daily gage height determined by
use of planimeter. Discharge determined by shifting-control method. Records
good. . .

v
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']
Discharge measurements of San Marcos River at San Marcos, Tex., during the year ending
Sept. 30, 1918.
Date. Made by— oo | i || pate. Made by— noel?. |charge.
Feet. Sac -ft Feet. Seag:.
Oct. 3| Grayand Walsh........ . 8 Apr. 2 c«m& ceeneees| 1,80 9
Nov. 1 and L 6 ang ;fdon 2.98 194
b g Gra}& and Gowans . g’i 8 }&ay g grr:y :ﬁd n.... }.?} 116
ec. PRI i {1 NP, . une
Feb. 6| H.J. Hank. 8.3 || July 19 Gmﬁyyana MoCashin 1.2is 5
12 Graly and Gongd 88,3 || Aug. 28 Congdon......... L 03.9
16 Co 96 |l Sept. 13 | McCashinand Kinnison| 140 3.2 '
Mar. 23 | Grayand cCashin 80.5 ’ *

Daily discharge, in second-feet, of San .Mzroos River at San Marcos, Tex., for the year
ending Sept, 30, 1918.

Day. Oct. | Now. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
88| 92! 9| 8| 83| 9| ®W % 01| 8| 77 88 .
88 90 91 85 88 90 90 103 ] 78 6 L
90 91 95 8 88 94 92 104 86 7 85
91 2% %) 8 90 9 90 118 102 84 75 88
91 o7 95 82 88 96 323 213 98, 8B % 87
84 93 95 82 88 08 329 142 98 83 7% 86
89 92 95 841 92 9| 163! 1M 97 8 8! 88
91 9 95 84 88 95| 163 | 130 ] 84 78 86
91 88 94 71 88 93| 164 | 130 96 78 80 81
90 a1 94 92 89 97| 164 128 9% 80 81 85
89 96 94 109 90 92| 185| 127 02 85 81 &4
89 103 93 9% 88 93 165 126 | . 95 80 84 84
89 100 23 92 89 23 166 124 93 78 84 B4
89 00 93 85 92 90 166 pit 94 84 84 84
88 96 93 86 9% 89| 167 117 93 84 84 85
87 80 92 87 96 90 159 119 9% 75 85 83
8 | 102 2 96 97 94| 129 117 95 78 86 83
82 o1 9% 95 96| 100 124! 116 95 80 28 83
92 81 90 97 96| 100] 12| 114 93 79 8 83
84 92 92 96 91| 100{ 19| 115 92 80 88 88 "
96 92 92 88 91 100 119 114 91 83 85 83
87 96~ 92 96 94| 100 120/ 113 88 82 86 84
87 97 95 91 92 90| 1u7| n2 88 78 88 83 :
84 97 89 88 94 94| 17| 11 87 78 89 84
88 104 20 90 93 92 118 108 88 78 89 80 ‘
84 93 95 90 92 119 109 87 i} 90 88
90 92| 100 88 94| 118| 108 85 77 89 84
92 92 92 86 186 119 106 88 kil 88 84
84 92 o1 88 108 142 101 84 76 89 | 84
93 89 89 87 92| 129 100 84 79 88 8
77 |eeenenn 88 87 92 |.u..... 100 [ee....| 76 88 [eoeese
0oTE~Regorder did no teOet 1-3, 9-14, Dec. 8-16, Dec. 29 to Jan. 3, Apr. §-14, Aug. 23-2; . dis-

chsrge determined by in
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Monthly discharge of San Marcos River at Som yarcos, Tez., for tﬂe yén’?mdfnyﬂ‘!pf

30, 1918.
Discharge in second-feet,

Ruti-of in

Month. dcre-feet.
Maximum, | Minimoum. | Meap,, § - T
% n 83.1 a0

104 ) ®.7 %ggg

100 88 8.1

109 7 88,7 5450

98 3 0.5 5, 080

166 ®| Lo 5 980

329 9| u8 g 0

213 100 120 380
104 8 9.3 5,550
26 75 &s 4,960
90 75 7 5,150
88 80 344 5,020
329 7 96.6 70,000

SAN MARCOS RIVER AT OTTINE, TEX.

"LocarioN.—Above highrway bridge one-fourth mile ssuthwest of Ottine, Gonzales
County, 4 miles befow mouth of Plum Creek, and 10 miles above confluence
with Guadalupe River.

DRAINAGE AREA.~Indeterminate.

RECORDS AvALABLE.—June 22, 1915, to September 30, 1918. ‘

Gage.—Vertical staff in four sections atiached to trees on left bank about 200 feet
above bridge; read by J. H. Kaine. June 22 to October 12, 1915, vertical staff
under the highway bridge was used; gage heights have heen reduced to datum
of present gage by means of a relation curve.

-~ DISCHARGE MEASUREMENTS.—Made by wading at shoal 100 feet below gage or from
doewnstream side of highway bridge.

CHANNEL A¥D coNTROL.~—Bed composed of sand, rock, and gravel; slightly shﬁtnng.
Banks high and wooded; not overflowed except by extremely high water,
Channel straight above and below the station for 150 feet. Low-stage control
formed by shoal 100 feet below gage; during high stages on Guadalupe River
backwater destroys stage-discharge relation.

EXTREMES OF DISCEARGE.—Maximum stage recorded during year, 39.5 fect at 6 p. m.
April 6 (discharge, 8,750 second-feet). Minimum stage, 1.06 feet at 6.30 p. m.
July 31 (discharge, 26 second-fest).

1915-1918: Maximum and minimum stages ocenrred in 1918,

Ice.—None reported during year,

Diversrons.—S8mall diversions for irrigation above station use anly a small patt of
the total run-off.

ReeuraTION.—Flow regulated by the operation of a small cottom gin a short distance
above station. The operation of several amall water-power plants in the upper
basin near San Marcos and Martindale does not materially affect the flow at this
station.

Accuracy.—Btage-discharge relation practically permanent. Gage read twice daily
to hundredths; the mean of these readings may not be a trué indivation of tha
flow on account of diurnal fluctuation caused by regulation. Daily
ascertained by applying mean daily gage height to rating table and by sh:.fﬁngb
control method,

REcorDs.—Good. b
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Discharge measurements of San Marcos River at Ottine

Sept. 30, 1918.

, Tex., during the year ending -

Date. Made by— ) h(giag . chgirze. Date. Made by— . h?i“gﬁ. chl:irsg-e

Sec.-ft SeeAft.

Nov. 2% gg Apr. g 1’%

Jan. 23 100 May 10 220

= i | 1o o~
pr. 3 . 76
7 2,040 sgi. 2 1.6

Daily discharge, in second-feet, of San Marcos River at Ottine, Tex., for the year mdiny.
Sept. 30, 1918.

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

71 k] 93| 106 921 104| 175| 574| 107 6] N 82

71 82 93 98 92 95 | 2,080 288 93 78 88 86

70 79 97 92 86 93 | 2,180 183 97 81 75 78

87 82 97 95 107 92 124 150 411 80 89 80

78 80 98 92 102 13 536 186 72 73 [ ] I8
77 84 93 92 93 93 | 5,320 | 6,800 154 78 71 89 )
74 7 96 97 93 92 | 8,600 | - 97 148 78 73| 80 :
B 76 96 91 97 92 375 388 114 74 ki 67 -
72 82 88 103 93 278 287 95 71 80 78 ’
70 76 95 91| 104 88| 220 216 96 72 8. 74

8 84 96 104 106 97 153 178 93 72 66 90

7 80 96 124 98 97 143 161 395 76 a5 .82 -
7 77 91 104 104 91 138 154 103 74 148 84 -
76 96 97 130 96 97 126 48| - 92 74 156 87 .

76 90 98| 129 90 92| 124 146 150 72 80 0
77 89 o8 124 91 78 132 143 124 71 64 88

74 89 93 102 103 8 124 130 96 74 4 60

74 93 87 97 130 93 114 132 99 74 08 7

i 87 83 103 129 90 11 138 102 72 .14 71

e 84 89 96 129 90 117 118 103 78 62 109 |

84 84 95 101 97 91 118 114 96 80 59 68

87 0 93 98 92 95 122 113 89 70 80 87

88 93 97 92 98 104 111 80 7 [ ] 86

82 81 107 97 98 90 288 110 8.7 83 7
.72 86 97 102 99 83 148 110 79 63 64 84

71 92 97 99 99 82 135 103 78 87 ] 104

81 97 88 92 96 81 129 102 83 ke 80 103

7 87 93 99 480 134 106 78 7 76 92

84 88 95 97 750 | 2,630 99 76 61 70 80

81 90 92 95 450 | 5,570 101 74 80 70 68

78 ... . 95 93 214 |c.e.... 96 j.ceennn 62 66 feeeenan

Nore.—Discharge determined by shifting-control method Oct. 1 to Jan. 10 and May 1-31; April 6-8 and ~
from current-meter measurements made Apr. 6-8, as stage-discbarge rela-

May 6-7, discharge determined

tion was destroyed by backwater from Guadalupe River.

Monthly discharge of San Marcos River at Ottine, Tex., for year ending Sept. 30, 1918, .

Discharge in second-feet. Run-off
Month, y in
Maximum. | Minimom. | Mean. | aore-feet
88 70 77.3 4,750
97 76 84.5 5,030
107 83 94,2 5,790
130 |- 91 101 8,710
130 86 100 6,550
6,750 78 309 24,500
5,570 104 | - 837 49,800 - .
8,800 96 419 25,800
411 74 122 . 7,200
87 61 73.8 4,540
156 59 78.8 4,000
199 62 8L.5 . 4,850
6,800 59 206 149,000
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SAN ANTONIO RIVER BASIN.
* SAN ANTONIO RIVER AT SAN ANTONIO, TEX.

LocaTion.~At; Presa Street Bridge, just below office of San Antonio Water Snppiy
Cp., in San Ant‘.omo, Bexar County, 8 miles below San Anwmo Sprmgs the
source of the river.

DPranser area.—Indeterminate. ' '

RucORDSE AVAILABLE.—January 26, 1915, to September 30, 1918, Hmcelimou! di&-

" charge measurements from 1895 to 1906,

GacE.—Vertical staff attached to upstream side of second bent from nght bank
installed February 28, 1916; read by G. H. Cumberland. October- 23, 1914, to
February 28, 1916, vertical staff gage attached te downstream side of middle
pier, Gommerce Street Bridge; relation of the datums of these gages not known.

DiscHARGE MEASUREMENTS.—Made from downstream ‘side of Market Street Bndge
first bridge above station, or by wading just below gage. ’

CHANNEL AND coNTROL.~—Channel straight for a short distance above and below
station, but the general course is very crooked. Bed composed of gravel, sant},

; and silt. Banks high and clean; not subject to overflow except during extremely

high stages, at :which time the river spreads over a wide ares. A rock and gravel

_ shoal and remains of old concrete dam just below the station form control. - Veg-

etation collects in chmnel and on, control st times and affects stage-dlschmge
relation.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 9.90 feet at 2.30
p. m. M&y 5 (discharge not determined); minimum stage, 0.60 foot at 5.10 p, m.
August 10, and at 8.15 a. m. August 21 and 24 (discharge, 10 second-feet). ‘

1914-1918: Maximum stage recorded, 14.0 feet at 5.30 p. m. October 23, 1914
(discharge, 4,700 second-feet; determined from extension of rating curve and
subject to possible error); minimum stage occurred in 1918,

Ice.—None reported during year.

h- *.  Drversrons.—Considerable land is irrigated in San Antonio and vicinity south of the

city; quantity of water diverted not known.

BecuraTion.—Flow not regulated by permanent dams or controlling works, but at
times temporary works constructed in improving channel have regulated the
flow. Flow at station is dependent on, discharge of San Antonio Springs. .

Accuracy.—Stage-discharge relation affected by moss and vegetation in stream, and
occasional cleaning of channel. High water also causes changes. Two rating
curves used; rating curves, October 1 to February 28 well defined between 20 and
300 second-feet, rating curve March 1 to September 30 is fairly well defined be-
tween 8 and 890 second-feet. Discharge above 900 second-feet subject to con-
giderable error. Gage read to hundredths twice daily and oftener during high
water, but mean of two readings daily may not be true mean. Discharge ascer-
tained by applying mean daily gage height to rating table or by shﬁtmg-conml
method. Records fair,

Discharge measurements of San Antonio River at San Antomo, Tez., durmg the year
ending Sept. 30, 1918.

Date. Made by— poage. cﬁ%e Date. Mads by— h‘:ﬁﬂ, eh’i;.";‘
Sacl_-,/t5
33 || Moy 8
23.5 Jtme 10
2.2 | July 10
55.8
1L1 || Aug. 27
33




72

SURFACE WATER SUPPLY, 1818, PART.VIIL

Daily discharge, in second-feet, of San Antonio River at San Antonio, Tex., for thc ywr

mdmg Sept. 30, 1918,

Day. Nov. | Dec. | Jan. | Feb. | Mar.} Apr. | May. | June. | July: | Aug. | Sept. -

23 24 23 23 23 49 3. 8] 12| 18| 14 "

23 24 b2 23 23 16 32 | 32 181 12 18

.8 N 23 23 23 16 9. 28 2] 12 12 @

23 3 23 23 23 16 33 29 12 13| 15 16 -

23 23 23 23 22 17| 309 | 1,80 12 3 H

23 23 23 23 23 1] 155 16 13 13| 1

3 2% 23 24 22 B 2 2| 13 13 12

23 2 28| A 23 17 2 31 13 20 13

23 2 2B 24 24 4 19 38 8 14 12

64| 2 23 24 8 18 19 32 4 14 12

24 8 M| ol 2 18 1B 2 18{ - 4| 12

24 B 24 24 23 18 19 29 12 15 18

25 23 % 24 28 19 18 28 13 14 13

24 g 2% 2% 2 19 19 2% 18 13 14 1

24 2 2% 22 19 25 2% 171 18 14 13

24 23 24 2 25 18 20 35 4% “l 1 18 .

24 2| % % %3 21 20 2 16 1) M 2
'*3 87 30 24 %l 3B 19 10 22 15 15 1. 12
1 25 23 24 24 22 19| 145 14 14 18 20 13
MO ) omt 2| 2| =) om| my 2| 2l 4| 14 18
2. 4 28 4 28 24 19 19 21 13 4] 14 12
2. 24 2 25 23 23 21 21 16 14 19 15 12
B 25 23 25 23 23 21 24 16 12 14 16 15
24 . 2 2% 25 23 2 24 21 6] .14 i 16 b1
25. 24| 23| 25, 23, 22| 20| 20| 16| 18] 14] 513 12
26. 2% 2 24| 23 22 29 19 16 1 16 ! 12
b7 (RN, 24 23 241 -3 23 % 19 15 1 14 16 12
2........ 24 23 % 2 24 28 19 14 1 4 }g 12
29, 23 23 24 23 47| 248 14 2 2 12
0. P 2 24 28 . 29 2% 12 3 18 1% 12
Bl 7 T 24 23 29 |.eeen.. 12 | pee.n 16 b7 J O .

NOTE.—. etermin
16 %0 Sept. 30, Diseharss for Meas 5
Monthly discharge of San Antonio River at San Anitonio Tex., for the year mding

shifting-control method Dec 1to Feb.
obtainad by extension of rating curve ahd subject to error.

Sept. 30, 1918.

Mar.otp]&ay&,andluly

Discharge in second-feet.
. Run-off in
Month, ) acre-feet.
Maximum, | Minimum. | Mesn, | . .
27 B 23.9 1,470
30 . n 23.4 1,890
25 2 23.8 1,460
A, 23 23.4 1,440
25 22 22,9 1,270
49 14 2.2 1,360
300 18 483 . 2,870
1,860 12 820 T 5100
46 12 16.5 . 982
22 12 148 [
513 12 30,9 1,900 © <
21 11 140 833
1,860 1 20.0 21,000
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| BAW ANTONIO RIVER AT CALAVERAS, TEX.

LOOA’I‘ION’ -——One-fourth mile south of San Antonio' & Aransas Pass Railway station
" in Cplaverss, Wilson County, 1 mile below mouth of Calaveras Creek, and 10 miles
‘below wouth of Medina River.

DRAINAGE AREA.—1,870 miles. )

"RECORDE AVAILABLE,—March 12 to September 30, 1918.

Gage.—Vertical staff in three sections on left bank near old brick plant; read by
J. W. Dodsen.

DiscHARGE MEASUREMENTS.—Made by wading below gage. High-water measure-
ments made from highway bridge half a mile upstream from gage.

CHANNEL AND GONTROL.—Bed composed of sand and clay and free from vegetation;
ghifts. Channel straight above and below station for 150 feet. Left bank high,
wooded, and not subject to overflow; right bank steep, wooded, and subject to
overflow only at extremely high stages. Old bricks piled into channel form a solid:
bottom, and serve as a control, which is practically permanent. Saund deposits
on control during low water.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng the period, 32.8 feet at
11.45 a. m. May 6 (discharge, 11,200 second-feet); minimum stage recorded, 0.14
foot, 8.30 a. m. September 14 (discharge, 15 second-feet).

I¢ce.—None reported during period.

Dyversrons.—Second report of State Board of Water Engineers shows a maximum of
3,538 acre-feet annually appropriated from San Antonio River above the station:
The Medina reservoir having a storage capacity of 254,000 acre-feet is situated on
Medina River about 20 miles abeve its confluence with San Antonio River and
regulates the flow through the diversion works about 4 miles below. The project
has a capacity of 850 second-feet and served 3,735 acres in 1916.

RreuLation.—No power plants above or below station. The normal flow may be
slightly affected by storage and diversions on Medina River.

- e Acouracy.—Stage-discharge relation changes during h1gh water. Two rating curves

are used, one applicable March 12 to May 8, well defined between 40 and 300

second-feet and fairly well defined between 300 and 2,000 second-feet; discharge

- above 2;000 second-feet subject to comsiderable error; the other applicable

- May 4 to September 30, rating curve fairly well defined between 30 and 5,000

.second-feet; poorly defined above 5,000 second-feet. Gage read to hundredths

twice daily and oftener during floods. Daily discharge ascertained by applying
mean daily gage height to rating table. Records good.

Discharge measurements of San Antonio River af Calaveras, Tex., during the year ending

Sept. 30, 1918.

poe | v || [ o | eser | 22
Feet. | Sec.ft. Fedt, | Seeft.
0.88 50.7 || May 7 16.80 | 1,900
1L52 | 1,500 7 13,04 | 1500
40 | 1,280 7 1241 | 1350
9.76 | 1,160 8 6.30 480
9.37 | 17100 3 14| 4
9.00| U060 || June 11 104|439
15¢] o0 | Fuiy 10 | s
151 047 Avg. 2 1L17| 6.9
a.15| 228 27 24| 161

3258 (11,000 |
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Daily dzscharge, in second-feet, of San Antonto River at Calaveras, Tez., for thc year mdmg
- Sept. 30, 1918.

Day. Mar. | Apr. | May. | Junpe, | July. | Aug.'{ Sept.

66 381 . 128 31
58 40 54 26
279 35 38 2
183 4 38 17 -
90 34 34 17’
68 33 37 19
85 39 36 21 .
56 36 36 20
58 34 32 20
54 38 29 20
56 37 29 17
54 34 20 19 -
52 31 24 18
52 21| 26 16
84 30 23 17

43 60 142 83 34 24

46 56 133 267 35 23

41 48 128 153 F) 2

42 174 117 83 31 20

33 355 114 65 33 26

39 110 108 56 31 25

42 60 104 T .54 29 22}

44 56 105 49 32 19

39 52 94 47 28 21

44 222 86 46 29 503

37 330 80 45 29 281

38 97 80 45 27 135

38 71 78 10 38 56

40 663 72 34 - 36 36

49 | 5,200 65 39 34 34

“l........ 59 |aeeenn-n 80 33

4

Monthly discharge of San Antonio River at Calaveras, Tex., for the year endmg Sept.
30, 1918.

Discharge in second-feet.

Month.
Maximum. | Minimum. | Mean.




SAN ANTONIO RIVER BASIN, - ' 5

SAN PEDRO CREEK AT SAN ANTONIO, TEX,

Locarion.—Commerce Street Bridge, 13 blocks west of courthouse in San Antonio,
Bexar County, 14 miles above mouth of Salsamora and Martinez creeks, 1} miles
below Ban Pedro Springs, source of creek, and 3 miles above confluence with San

_ Antonio River. -

DraNage AREA.--Indeterminate.

REcorps avamwasre.~July 20, 1916, to September 30, 1918,

Gaee.—Vertical staff, attached to wall of building No. 713 Commerce Street, on up-
stream side of bridge on left bank. Read by E. H. Elder and G. H. Cumberland.

DiscHARGE MEASUREMENTS.—Made by wading below gage.

CHANNEL AND CONTROL.—Bed composed of rock, gravel, and mud; shifting. Channel
straight above and below station. Banks formed by walls of buildings. City
improvements have confined the stream to a small channel during low and medium
stages, but during floods the streets are covered with water for severdal blocks.
A shifting shoal about 100 feet below gage serves as control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.80 feet at 10.30
p. m. April 5 (discharge, 40 second-feet; determined by extension of rating curve
and subject to error); minimum discharge October 3-8, 2.2 second-feet.

1916-1918: Maximum stage recorded, 6.25 feet at 7.40 a. m. September 25, 1916
(discharge not determined); minimum discharge occurred in 1918. ’
Ice.—None reported during year.
Diversions.—None, '
.RecuraTioNn.—No diurnal regulation of the flow. Fluctuations caused at t.lmes by
improvement works along the channel above and below the gage.

Accuracy.—Stage-discharge relation not permanent. Rating curve poorly defined.
Gage read to hundredths twice daily. Daily discharge determined by shifting
control method. Records poor.

Entire flow of San Pedro Creek, except during times of heavy precipitation, is fur-

- nished by San Pedro Springs, and the flow at this station is believed to reach San

_Antonio River, Martinez and Salsamora creeks carry no water except during heavy
local rains, and have been known to be dry for several years at a time.

D‘mharge measurements of San Pedro Creek at San Antonio, Tex., during the year endmg-
Sept. 80, 1918.

Date. Made by— 1o® | ciage, || Date. Made by— v R c
Feet. | Sec.ft. . Fle

0| 45 | ar. o 3

1a9| sz|l. % a

140 2.9 || June 10 8.

Leo| 36| Juy 10 &

12| 7.6 30 3.

134| 22| Aug. % EY

faial 2 ol SN
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- NUECES RIVER BASIN.
NUECES RIVER NEAR CINONIA, TEX.

Locarion.—About 250 feet below suspension highway bridge near Oswald’s ranch, 2
miles east of Cinonia, Zavalla County, 8 miles northeast of Crystal City, and 20 _
miles above Winter Garden ranch dam.

DRAINAGE AREA.—2,060 square miles.

REcorps AvaiLaBrLE.—July 5, 1915, to September 30, 1918

Gace.—Dexter water-stage recorder on right bank, 200 feet below highway bridge,
operated October 1 to May 5 when recorder was removed owing to poor results.
From May 6 to September 30 vertical staff read by C. C. Oswald.

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge or by wading
on crest of concrete control.

CHANNEL AND coNTROL.—Bed composed of clay and gravel and free from vegetation;
subject to shift prior to September 23, 1917. Banks high, wooded, and not sub-
ject to overflow. Channel straight above and below station. September 23, 1917,
a concrete artificial control was completed at the site of water-stage recorder instal-
lation; point of zero flow, 0.85 foot. The stage-discharge relation has been seri-
ously affected at times prior to installation of artificial control by collection of
logs, leaves, and brush below gage.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.0 feet at 10
a. m. May 4 (discharge, 920 second-feet obtained by extension of rating curve
and subject to error); no flow June 29 to August 26 and September 3-30.

1915-1918: Maximum stage recorded, 20.0 feet at 6.30 a. m, September 19, 1915
(discharge not determined); no flow during periods in 1917 and 1918.

Ice.—None reported during year.

Diversions.—Considerable water diverted above station for irrigation; amount not
known.

RecuraTION.—Available data indicate no regulation above station.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
400 second-feet. Gage heights from Dexter recorder October 1 to May 5;-May 6
to September 30, staff gage read to hundredths twice daily. Mean daily gage
height for period of recorder record determined by averaging hourly readings
from recorder charts. Daily discharge ascertained by applying mean daily gage
height to rating table. Discharge above 400 second-feet obtained by extension
of rating curve and subject to error. Records good.

Backwater from a dam 40 feet high, about 20 miles below station, extends within
2 miles of station when reservoir is full. A large part of the flow of the river seeps into
the bed just below Uvalde, and returns to the surface just above the station, The
condition of the underground waters may have an effect on this return water and thus
help to equalize the flow.

Discharge measurements of Nueces River near Cinonia, Tex., during the year ending Sept.

0, 1918.
Date. Made by— ok | .|| Date. Made by— norke | charve.
Feet. | Sec.ft.

Nov. 22 | E. P. Congdon 1.19 3.3 || May 6
Jan, R.J. H 1.22 4.4 7
1.22 4.8 11
Mar. 5 1.20 3.3 || June 14
ﬁpr. 1,04 1.3 (| July 31
ay 3.03 94.9 || Sept. 17

69972—22—wsp 478—6
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Daily discharge, in second-feet, of Nueces River near Cinonia, Tex., for the year ending

.78

Monthly discharge of Nueces River near Cinonie, Tex., for the year ending Sept. 30, 1918.

NorE.—No record Dec; 31 to Jan. 3 and Mar. 1-4,

no dischargeis given.
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NUECES RIVER NEAR COTULLA, TEX.

LocaTioN.—At Hargus dam, 4 miles west of Cotulla, La Salle County.

DRrAINAGE AREA.—5,030 square miles.

REecorps avarLasLe.—July 1, 1915, to June 13, 1918, when station was discontinued.

Gaee.—Vertical staff attached to trees on right bank just above dam; read by William
Peoples.

DiscHARGE MEASUREMENTS.—Made by wading below dam. No facilities for meas-
‘urements at medium and high stages, except at highway bridge 4 miles below
gage.

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 control; crest of dam
irregular.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.90 feet at 5 p. m.
May 5 (discharge, 7,980 second-feet, based on measurement May 10); no flow
during a large part of the year.

1915-1918: Maximum stage recorded, 6.50 feet August 22, 1916 (discharge,
23,000 second-feet, from extension of rating curve and subject to error; no flow
during 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 irrigated section near Cotulla. The
second report of the State Board of Water Engineers shows diversion works of Win-
ter Garden Irrigation Co. and Nueces Valley Irrigation Co., having capacities of
95 and 66 second-feet, respectively, each system 1mgatmg 10 000 acres in Zavalla
and Dimmit counties.

REeaurAaTION.—Flow regulated by storage reservoirs and pumping plants above.

Accuracy.—Station discontinued on June 13, 1918, on account of poor rating con-
ditions. No section available for medium and high stage discharge measure-
ments.

No flow from October 1 to June 13, except May 2 to 29, and runoff for that
period estimated at 99,000 acre-feet. Daily discharge not published.

Discharge measurements of Nueces River near Cotulla, Tex., during the year ending Sept.

, 1918.
. Dis-
Date. Made by— noight.| charge. || D2t Made by— holght. | charge.
Feet. | Secft. Feet. | Sec. -ﬂ
Nov. 24 | E. P. Congdon......... 0.00 0.0 Mar. 4| R.J.Hank............ 0.00
Jan. 13 | R.J.Hank............. .00 .0 || May 10 | E. P. Congdon......... 4,38 | 6, 950
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NUECES RIVER NEAR THREE RIVERS, TEX.

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

DRAINAGE AREA.—15,600 square miles.

RECORDS avaiLaBrLeE.—July 1, 1915, to September 39, 1918.

GaGE.—Vertical staff attached to center pier of railroad bridge; read by A.J. Sharpley
and F. G. Seckinger.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge half a mile
below gage. '

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 29.2 feet 12 to 1
p. m. September 21 (discharge, 14,600 second-feet); no flow, October 7 to Novem-
ber 17, November 28 to February 10, June 7-10, July 14-26, 28-31, August 4-25,
September 3-6.

1915-1918: Maximum stage recorded, 30 feet August 25, 1916 (discharge, 15,500
second-feet); no flow during large part of each year. ,

Ice.—None reported during year.

Diverstons.—Considerable land irrigated above station but none in the immediate
vicinity.

Recuration.—Flow regulated to some extent by storage reservoirs and pumping
plants above, but the effect is not so pronounced as at the stations in the upper
part of the basin. Any water-power plants existing in the area above the station
are probably small.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
below 7,000 second-feet. Gage read to hundredths twice daily; oftener during
floods and when flow fluctuates rapidly. Daily discharge ascertained by apply-
ing mean daily gage height to rating table except during periods when stage-
discharge relation is affected by shifting control. Records fair.

Discharge measurements of Nueces River near Three Rivers, Tex., during the year ending
Sept. 30, 1918.

Date. Made by— h(giaé%et. ch]glrsge_ Date. Made by— hgia <. chlglfge

Feet. | Sec.ft. Feet. | Secfi.

Nov. 26 | E. P. Congdon......... 0.33 0.2 | June 12| C. E. McCashin........ 1,66 66,3

Jan. 18 | R.J. HanK.ecveeoeenooloannn... .0 Aug. 11 A. K. Gowans.......... .62 6.7

Mar. 8 1.16 15.6 29 | E. P. Congdon......... 1.04 27.3
May 9 9.32 | 1,870

o Estimated.
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Daily discharge, in second-feet, of Nueces River near Three Rivers, Tex., for the year

ending Sept. 30, 1918.

Day. * Oct. | Nov. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
L 1
0.2 27 6,320 20 6.4
104 11 1,370 20 4.0
1,340 6.0 | 1,160 19 3.4
1,890 2.6 | 1,330 | 181 4.6
1,190 .9 2,940 24 6.4
53 2,300 5,470 5.2
24, 12,680 5,760 3.6
16 3,590 $ 3.2
12 173 1,800 18
88| 138 2,380 1.7
68 7.4 84 2, 500 1.7
18 6.4 94 1,720 12
8.4 5.4 81 2 .2,
4.8 4.4 42 3,
2.8 3.2 25 4,
1.5 3.4 17 5,
.5 30| 13 4,
.3 261 11 3,
.2 2.4 | 860 2,
.1 2.3 1,570 1,
.3 2.0 636 1,
7.2 L7} 456
18 L5 189
6.8 84 68
4.2 18 57
1 -9.5| 896
54| 237
3.6 94
2.9 52
16 6,460
9 ...

Norg.—Discharge determined by shifting-control method, Mar. 6 to Apr. 5; on Sept. 22 from rating
«urve drawn through measurements made on that date; Sept. 29, interpolated. No flow on days for which

uo discharge is given,

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

1918.
Disch in second-feet.
ischarge in second-feet Run-off
Month. . in acre-
Maximum, | Minimum. | Mean. feet.
3.6 0.0 . 0.28 17.2
1,030 20 48. 4 2,880
.0 .0 .0 .0
.0 .0 .0 .0
68 .0 5,12 284
1,890 .20 159 9,780
, 460 .9 596 35, 500
6,320 18 | 2,110 , 000
3,200 .0 360 21, 400
81 .0 4,01 247
175 .0 10.1 621
14,000 .0 | 1,240 73, 800
14, 000 .0 378 275,000
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NUECES RIVER AT CALALLEN, TEX.

Location.—At old pump house for city of Corpus Christi, half a mile northwest of
Calallen, Nueces County, half a mile above edge of tidewater and breakwater

. dam, 8 miles above Nueces Bay, and 18 miles west of Corpus Christi.

DRAINAGE AREA.—16,700 square miles.

RECORDS AVAILABLE.—August 12, 1915, to September 30, 1918,

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

DiscaARGE MEASUREMENTS.—Made by wading at the breakwater or from cable 125
feet below gage.

CHANNEL AND cONTROL.—Bed composed of clay and gravel. Channel straight above
and below station. Left bank wooded, low, and bordered by levee constructed
to prevent overflow; right bank wooded, medium in height, and not subject to
overflow. The breakwater, which is a loose rock dam half a mile below, serves
as control; after each rise rock is piled on dam causing changes in stage-discharge
relation.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 7.25 feet, June 19
(discharge, 6,230 second-feet); no flow August 23-28.

1915-1918: Maximum stage recorded, 8.38 feet September 5, 1916 (dlscharge
6,190 second-feet); no flow August 23-28, 1918.

Ice.—None reported during year.

Diversions.—Considerable water taken from river for irrigation above station. The
municipal water supply of Corpus Christi is pumped from the river just below the
the gage; the report of theé State Board of Water Engineers shows a continuous
use of 0.93 second-foot and a storage of 675 acre-feet annually for this purpose, and
a consumption of 218,000,000 gallons during 1916. A second small pump for pri-
vate use installed between city intake and breakwater is seldom operated. The
quantities pumped are small and do not greatly affect the natural flow during
ordinary stages.

REecuLaTioN.—No regulation of consequence above station.

Accuracy.—Stage-discharge 1elation not permanent because of leakage and repairs
in the breakwater dam. Low-water discharge measurements made at breakwater
are poor because of leakage through dam. Rating curve is fairly well defined.
Gage read to hundredths twice daily. - Daily discharge ascertained by applying
gage height to rating tables and by shifting-control method. Allowances made
for rising and falling stages in computing discharge. Records poor.

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

1918.

Gage Dis- Gage | Dis-
Date. Made by— heig%xt. charge. || D3te: Made by— height. | charge.
Feet. | Sec.fi. Feet Sec.-ft.

Nov. 27 | E. P. Congdon 1.45] @200y Mar. 7| R.J.Hank............. 2.94

Jan. 18 | R.J. Hank... .. 1.01 5.0 8l.--.- L R 2.35 395
Mar. 6| _... d 3.80: 1,710 | May 8| E.P.Congdon.........; 5.96 3,240
7ieenn 3.41' 1,220 || Sept. 23 | C. E. McCashin........| 6.34| 3,330
7 eeens 3.16 [ 992 PX 3 O [ (P 6.56 | 3,650

a Estimated.
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Daily discharge, in second-feet, of Nueces Rwer at Calallen, Tex., for the year ending Sept.

80, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8.0 2.4 14 2.0 5.0 10 14 857 16 143 210 210
8.0 2.2 12 2.0 5.0 53 16 1,390 15 82 187 173
8.0 2.2 11 2.0 50| 424 .19 2,120 14 58 123 143
8.0 2.2 10 2.0 5.0 689 64 3,420 12 58 116 116
8.0 2.2 10 2.0 5.3 1,610 73 4,350 11 32 106 88
8.0 2.2 8.0 2.0 5.3 {1,480 73 4,490 12 20 82 73
8.0 2.2 8.0 2.0 5.3 |1,020 201 4,190 10 18 32 73
7.0 2.2 6.5 2.0 53| 284 [1,400 3,420 8.0 16 26 58
6.0 2.1 5.0 2.0 53| 166 |1, 780 3 910 8.0 | 16. 20 37
6.0 2.0 5.0 2.0 5.3 88 950 4 8.0| 14 20 30
6.0 1.8 5.0 1.0 5.6 73 284 3,850 8.0 12 16 73
5.5 1.6 5.0 1.0 5.6 53 164 2,370 17 10 13 201
5.5 1.5 3.5 2.6 5.6 32 164 2,070 82 10 12 268
5.5 1.4 3.5 4.4 5.6 26 2.0 | 1,420 [ 143 8.0| 12 338
5.0 1.4 3.5 5.0 6.2r 20 1.0 1,160 | 310 6.5 10 299
4.8 1.4 2.6 5.0 6.2 20 1.0 (2,190 | 588 6.5 | 10 210
4.2 1.4 2.0 5.0 6.5 16 4.4 | 3,250 1,190 5.0 8.0 173
4.0 1.4 2.0 5.3 6.2 16 2.0 | 3,780 15,630 5.0 6.5 258
4.0 1.4 2.0 5.3 5.9 13 182 4,410 16,230 5.0 5.6 234
4.0 2.4 2.0 5.0 5.6 7.4| 279 4,480 |5,390 5.0 5.0 550
4.0 | 284 20| 50| 58 5.0 349 | 3,990 [2,010 3.5| 4.4| 1,72
3.5 | 565 2.0 5.0 5.6 5.0 2,310 | 454 3.5 2.0] 2,370
3.2 | 284 2.0 5.0 5.6 50| 120 1,080 | 625 3.5 0 3,
3.0 | 156 2.0 5.0 5.6 5.0 35 454 | 588 3.5 0| 4,540
3.0| 95 2.0 5.0 5.6 5.0 20 73| 412 3.5 .0 2,550

1
3.0 8 2.0 5.0 5.3 5.0 50 19 ( 284 3.5 .0 657
29 25 2.0 5.0 5.0 50| 102 18 | 201 3.5 .0 418
2.8 18 2.0 5.0 5.0 3.5 | 305 17 173 3.5 .01 1,160
2.5 17 2.0 5.0 11 360 14| 143 210 106 1,940
2.5 15 2.0 5.0 26 580 13 95 234 248 544
2.4 {c...... 2.0 5.0 15 Jeeeianen 12 [eeennnn 234 210 |..... .

NoTE.—Discharge determined by shifting-control method Apr. 18 to June 15and Sept. 19 to 30.

Monthly discharge of Nueces River at Calallen, Tex., for the year ending Sept. 30, 1918.

Discharge 1n second-feet.

Run-off in

Month. acre-feet.
Maximum. | Minimum. | Mean.

L] o P 8.0 2.4 5.04 310
I]govemgaer ............................................... 565 1.4 52. g 3, ;?S»g

L 111 e] - P 14 2.0 3
%,a%uary -------------------------------------------------- 'g'g é-g g g %58

L T o 2 S . X 3
March. . i iiieaeiaeeaaaaaan 1,610 3.5| 203 12, 500
P8 3 1 RS 1,780 1.0{ 260 15,500
B et et e e e e e aee e anaeae et aaaaaaas 4,490 12 2240 138,000
June. . 6,230 8.0 823 9, 000
JULY e et eaaaas 234 3.5 39.9 2,450
AUZUS e e eeeee e 248 .0 51.3 3,150
September............... e eeea i 4,540 30. 769 45, 800
THe Jear....cenmennannnn.. s e 6,230 0| 314 271, 000

FRIO RIVER NEAR DERBY, TEX.

Locarion.—At International & Great Northern Railway bridge 900 feet beIow mouth
of Leona River and 4 miles south of Derby, Frio County.

DRAINAGE AREA.—3,500 square miles.

Recorps AvamasrE.—August 1, 1915, to September 30, 1918.
Gage.—Vertical staff attached to pier of railway bridge; read by John Speed.
DiscEARGE MEASUREMENTS.—Made from railway bridge or by wading.
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CHANNEL AND coNTROL—Bed composed of rock, sand, and gravel; channel straight
at gage for 150 feet. Banks wooded, high, and not subject to overflow. A con-
crete dam 50 feet below gage forms control during low and medium stages; posi-
tion of high-water control not known. Point of zero flow, gage height 0.06 foot.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.1 feet at 4 a. m,
May 7 (discharge, 4,330 second-feet); no flow in stream during several long periods.

1915-1918: Maximum stage recorded, 13.0 feet at 10.30 a. m. April 3, 1916
(discharge not determined); no flow during parts of each year.

Ice.—None reported during year.

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

ReeuraTion.—None so far as is known.

Accuracy.—Stage-discharge relation practically permanent. Gage read to hun-
dredths once daily; oftener during extreme fluctuations. Rating curve well
defined below 2,200 second-feet. Daily discharge ascertained by applying gage
height to rating table. Records good. .

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

30, 1918.
Date. Made by— hg}ia e chgirsg-e. Date. Made by— h(gia S chlgi%'e
Feet. | Sec.ft. Feet. | Sec.jt.
Nov. 24 | E. P, Congdon......... 0.07 0.0 Mar. 4| R.J. Hank.....coenneifennnnnnn 0.0
Jan, 13| R.J.HanKk.ceevooeeoun]enannnnn .0l Apr. 8| E. P. Congdon......... 1.61 260

Daily discharge, in second-feet, of Frio River near Derby, Tex., for the year ending Sept.
30, 1918.

Day. Nov. | Apr. | May. | Aug. | Sept.

Nore.—No flow on days and months for which discharge is not given.
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Monthly discharge of Frio River near Derby, Tex., for the year ending Sept. $0, 1918.

Discharge in second-feet.
8 Run-off
Month. in
Maximum. | Minimum. | Mean. | 2crefeet.
0.0 0.0 0.0
.0 1.28 76.2
.0 .0 .0
.0 .0 .0
.0 .0 .0
.0 .0 .0
.0 43.8 2,610
0 280 f
.0 .0
.0 .0 .0
N 5,29 325
.0 3.47 206
.0 28,2 20, 400

FRIO RIVER AT FOWLERTON, TEX.

LocaTtion.—At Frio River dam, about half a mile northeast of Fowlerton, La Salle
County, 1} miles below diversion for Frio Lake storage reservoir and 8 miles
below mouth of Jahuey Creek.

DRAINAGE AREA.—4,350 square miles.

RECORDS AvAmLABLE.—July 1, 1915, to September 30, 1918.

Gaae.—Vertical staff attached to tree on right bank about.30 feet above dam; read by
Joe McMains and J. F. Martin.

DiscCHARGE MEASUREMENTS,—Made by wading below dam or from railroad bridge
about a mile above. \

CHANNEL AND coNTROL.—Channel straight for some distance above the station, 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 as permanent control at all stages. Point of zero flow, gage height 0.00
foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded durihg year, 2,87 feet May 8
(discharge, 1,500 second-feet); no flow for extended periods.

1915-1918: Maximum stage recorded, 3.9 feet at 6 a. m. April 19, 1916 (dis-
charge, 4,120 second-feet); no flow during parts of each year.

Ice.—None reported during year.

Diverstons.—Some water diverted for irrigation above station. A diversion for the
Frio Lake reservoir is made 1} miles above; other diversions are scattered and
amount diverted and areas irrigated not known. A large part of the irrigated land
in the drainage basin above the station is watered by wells.

RecuLaTION.—Flow regulated by the diversion into Frio Lake a short distance above
gage; extent of regulation above Frio Lake diversion not known but probably
small. .

Accuracy.—Stage-discharge relation practically permanent. Gage read to hun-
dredths once daily; slight error may be introduced by the assumption that one
reading gives the mean stage for the day. Rating curves well defined below
2,000 second-feet. Daily discharge ascertained by applying gage height to rating
table. Records fair.
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Discharge measurements of Frio River at Fowlerton, Tex., during the year ending Sept.
. 30, 1918.

[Made by E. P, Congdon.)

-
Gage Dis-
Date. height. | charge.

Feet. | Sect.
.58 449

Daily discharge, in second-feet, of Frio River at Fowlerton, Tezx., for the year ending Sept.
30, 1918,

Day. Apr. | May. | Sept. Day. Apr. | May. | Sept. Day. Apr. | May. | Sept.

NorE.—No flow on days and months for which discharge is not given.

Monthly discharge of Frio River at Fowlerton, Tex., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-oft
Month. in acre-
Maximum.| Minimum.| Mean. feet.

OCEODET. ... oeiiineiiannnaas AN .0 .0 -0 0.0
November .0 .0 .0 .0
December. .0 .0 .0 .0
January. .0 .0 .0 .0
Februar .0 0 .0 .0
March .0 .0 .0 .0

April. 252 .2 11.6 690

May.. 1,500 .8| 164 10,100
June...... .0 .0 .0 .0
July...... .0 .0 .0 .0
August...... . .. .0 .0 .0 .0

September. ...ttt et aan 37 .0 2.07 123

VTS N 1,500 .0 15.0 10,900

FRIO LAKE OUTLET NEAR FOWLERTON, TEX.

Location.—At Frio Lake dam, 1} miles northeast, of gaging station on Frio River
and 2 miles northeast of Fowlerton, La Salle County.

DrAINAGE AREA.—Not measured. .

REcorDS avarnasLe.—July 1, 1915, to September 30, 1918.

GagE.—Vertical staff attached to post on right bank about 100 feet above dam; read
by Joe McMains and J. F. Martin.

DISCHARGE MEASUREMENTS.—Made by wading below dam or from railroad bridge
about a mile above gage.
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‘CHANNEL AND coNTROL.—Channel straight for some distance above and below station.
Right bank clean, cultivated, about 8 feet high; left bank is wooded and is 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, gage height 0.00 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.47 feet at 4.30
p. m. May 8 (discharge, 1,250 second-feet); no flow for extended periods.

1915-1918: Maximum stage recorded, 3.16 feet from 8.30 a.m. to 10 a.m.
April 19, 1916 (discharze, 4,070 second-feet); no flow for extended periods each
year.

Ice.—None reported during year.

Diversions. Lake is used for storage. Capacity not known.

RecuraTioN.—Flow controlled at intake on Frio River, some distance above; flow
of Frio 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 daily;
one daily gage reading may not be a true index of the, mean daily discharge.
Daily discharge ascertained by applying the gage height to the rating table.
Records good. ‘

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. This station is maintained in
conjunction with that on Frio River at Fowlerton to show the total run-off at that
point.

Discharge measurements of Frio Lake outlet near Fowlerton, Tex., during the year ending
Sept. 30, 1918.

[Made by E. P, Congdon.]

Gage Dis-

Date. height. | charge.

Feet, Sec.t.
376 0

Daily discharge, in second-feet, of Frio Lake outlet mear Fowlerton, Tex., for the year
ending Sept. 30, 1918.

Day. Oct. | Apr. May.' Day. Oct. | Apr. | May. ‘ Day. Oct. | Apr. | May.

Note.—No flow on days and months for which discharge is not: given.
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Monthly discharge of Frio Lake outlet near Fowlerton, Tex., for the year ending Sept.

30, 1918.
. ; feet.
Discharge in second-fee Run-off
Month. 1in acre-
Maximum. | Minimum. | Mean. feet.

QOctober.... 400 0], 129 793
November. .0 .0 .0 0
December. . .- .0 .0 .0 (1]
LAV o PN .0 .0 .Q 14
February.. .- .0 .0 .0 0
March. . .0 .0 .0 0
April. .. 41 .0 6,72 400
1,250 0| 149 9,160
.0 .0 .0 0
.0 .0 .0 0
.0 .0 .0 [1]
.0 .0 .0 0
1,250 0| 143 10,400

RIO GRANDE BASIN.
RIO GRANDE AT SAN MARCIAL, N. MEX.

LocarroNn.—In sec. 19, T. 7 8., R. 1 W., at Atchison, Topeka & Santa Fe Railway
bridge 1 mile south of San Marcial, Socorro County. No important tributaries
enter near station.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 29, 1895, to September 30, 1918.

GaeE.—Inclined staff installed January 29, 1895; destroyed by flood in 1896. Wire
gage established in its place, at same datum, was soon abandoned and gage heights
have since been obtained by measuring with a graduated rod from the bridge
deck to the water surface. Gage datum unchanged.

DiscHARGE MEASUREMENTS.—Made from bridge. .

CHANNEL AND coNTROL.—Sandy and very shifting; hroken by several bridge piers.
No information on control section.

ExTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 3,320
second-feet on May 12; no flow August 6-15, 21-24, August 28 to September 30.

1895-1918: Maximum discharge recorded, 33,000 second-feet, on October 11,
1904; no flow for periods during several years.

Diversions.—Considerable water diverted for irrigation above station.

Accuracy.—Stage-discharge relation not permanent; not affected by ice. Owing
to shifting control, daily discharges are based almost entirely on frequent current-
meter measurements.

CooreEraTION.—Records furnished by the United States Reclamation Service and
reduced to three significant figures by the United States Geological Survey.
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Daily‘discharge, in second-feet, of Rio Grande at San Marcial, N. Mezx., for the year ending
Sept. 30, 1918.

=
©

Day. Oct. | Nov. | Deec. Jan., | Feb. | Mar. | Apr. y. | June. | July. | Aug.’

1] | aes| s1e| s9| s0| s 1,200 | 670 100

15 25| 493 | 58| 463| 1,100 | 736 1,160 | 455 100
16 2| 493| 499 | 407 | 1,200 |. 714 1 300 21
18 21| 452 4s9| 406| ‘sw0| 7| 1, 930 | 22 10
17 39| 452| 479| 405| 60| 707| 1, 800 | 280 5
16 a1| 452| 69| a04| a50| 70¢]| 2

15 48| 508| 485 404| 415| 693| 2

14 55| 56| 485, 404| -670| 682| 2 740

13 65| 564| 485 3%0| 790| 672| 2 1,160

12| 128 427| 469| 383| 848| 590/ 2 1,350

12| 16| 427| 69| 3v6| 84| 508 1,350

14| 196 427| 541 | 369| 900| 425 1

8
5
5
s85hip 8E8UE £ssss Seoes SeedE SEBEE

~

o ke ot
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%

(523
-

8
o0
o
o
2
»
293000

|, 451 528 6931 52| 2 1,230
15 % 425 528 6i7| 15| 2 1,300
15| 425| 405 625| 420 1, 1,000
2| 45| 405 63| 36| 1 1,100
2| 43| 439 642| 308| 1, 1,180
2% 19| 42| 413 628 | 310 1, 840
27 16| 21| 506 613 300 1, 920
28 12| 48| 508 598 | 238 | 1, 1,020
29 18| 435| 5% 651 165| 1, 995
30 2#4]| 43| 5% 05| 112 1 913
31 24 |.eeii. 5% T58 |eerennes] 1,300 |eeeenonn

NoTE.—No fiow on days and months for which discharge is not given.

Monthly discharge of Rio Grande at San Marcial, N. Mez., for the year ending Sept. 30,

1918.
Discharge in second-feet. Run-off
Mouth. in acre-
Maximum.| Minimum. | Mean. feet.
24 12 15.8 972
443 24 244 14, 500
584 321 462 28,400
660 198 456 28, 000
519 361 411 22, 800
1,290 415 742 45,600
758 112 513 30, 500
3,320 230 | 1,910 117,000
1,760 665 | 1,130 67,200
1,310 139 365 22, 400
180 0 27.2 1,670
0 0 0 0
3,320 0 524 379,000
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RIO GRANDE BELOW ELEPHANT BUTTE DAM, N. MEX,

Locarion.—InT. 13 8., R. 4 W., 1 mile below Elephant Butte dam, Sierra County.
Nearest tributary, Mescal Canyon, enters half a mile downstream.

DraiNaGge AREA.—Not measured.

Recorps avarnLaBre.—October 1, 1916, to September 30, 1918.*

Gaae.—Stevens water-stage recorder on left bank. '

DisceEARGE MEASUREMENTS.—Made from car and cable at gage.

CHANNEL AND coNTROL.—Channel composed of compact gravel; probably permanent;
control is gravel bar at mouth of Mescal Canyon which shifts.

Ice.—Stage-discharge relation not affected by ice.

RecuLatron.—Flow controlled by Elephant Butte dam which forms reservoir having
capacity of 2,638,000 acre-feet. R

ExTREMES OF DISCHARGE.—No data.

CooreraTioN.—Records furnished by the United States Reclamation Service and
reduced to three significant figures by the United States Geological Survey.

Daily discharge, in second-feet, of Rio Grande below Elephant Butte dam, N. Mex., for
the year ending Sept. 30, 1918.

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

1,420 | 1,560 | 1,720 | 1,420 1,140

1,500 | 1,560 | 1,710 [ 2,400 | 1,120

1,560 | 1,560 | 1,780 [ 1,510 1,120

1,530 | 1,580 | 1,720 1,870 | 1,280

1,530 | 1,570 | 1,710 [ 1,780 | 1,280

1,530 | 1,590 | 1,680 | 1,580 1,220

1,530 | 1,580 | 1,680 | 1,540 | 1,120

1,530 | 1,570 | 1,660 | 1,500 | 1,100

1,530 | 1,580 | 1,680 | 1,500 | 1,220

1,540 | 1,590 | 1,660 | 1,500 | 1,380

1,560 | 1,580 | 1,650 | 1,590 | 1,260

1,560 | 1,590 | 1,640 | 1,460 | 1,310

1,530 | 1,560 | 1,620 | 1,450 | 1,470

1,530 | 1,480 | 1,620 1,270 | 1,540

610 | 1,510 | 1,590 | 1,590 973 | 1,500

1, 1,020 | 1,610 | 1,460 | 1,570 | 1,590 453 | 1,490

1, 1,020 | 1,590 | 1,470 | 1,590 | 1,610 453 | 1,550

1, 1,020 | 1,590 | 1,480 | 1,610 | 1,560 668 | 1,620

1, 1,020 | 1,590 | 1,480 | 1,610 [ 1,580 964 | 1,590

1,800 [........ 1,030 | 1,480 | 1,500 | 1, 1,570 | 1,150 | 1,550

1,800 |........ 1,040 | 1,020 | 1,460 | 1,560 | 1,710 | 1,560 | 1,130 | 1,540

1,800 |..ooo.. 1,860 | 1,020 | 1,340 | 1,560 | 1,710 1,530 | 1,280 749

1,740 1,8 1,030 | 1,370 | 1,570 | 1,740 | 1,540 | 1,160 100

1,720 1,030 | 1,450 | 1,570 | 1,740 [ 1,520 | 1,140 100

1,720 1, 1,450 | 1,580 | 1,740 | 1,490 | 1,240 100

1,720 1 1,450 | 1,590 | 1,710 338 | 1,230 454

1,720 1 1,440 | 1,580 | 1,740 88| 1,220 | 1,080

1,720 ) 1,420 | 1,570 | 1,160 430 | 1,210 1,030

1,720 1,420 | 1,570 | 1,450 | 1,160 | 1, 879
1,720 1,420 | 1,570 | 1,740 | 1,460 | 1,180

................ 1,560 [...o....| 1,460 | 1,170 [........

Note.—No flow on days and months for which discharge is not given.
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Monthly discharge of Rio Grande below Elephant Butte dam, N. Mex., for the year ending
Sept. 30, 1918.

Discharge in second-feet.

Run-off in
Month. . acre-feet.
Maximum. | Minimum. | Mean.

(017 T S 1,800 1,750 1,780 | » 109,000
November. . 1,830 0 ' 872 51,900
December. 1,800 0 857 52,700
January.. 0 0 0
February. 2,020 0 929 < 51,600
March. .. 1,900 695 1,230 75,600
1,650 1,320 1,510 89, 800
1,590 1,420 l 530 . 94,100
1,740 1,160 1,600 95,200
1,720 88 1 470 90,400
1,870 453 1 260 77,500
1,620 100 1,120 66, 600
2,020 0 1,180 854,000

PECOS RIVER NEAR DAYTON, N. MEX.

Locarion.—In sec. 13, T. 18 8., R. 26 E., 3 miles east of Dayton, Eddy County, and

half a mile above mouth of Penasco River.

DramNaGE AREA.~—Not measured.

RECORDS AVAILABLE.—March 24, 1905, to September 30, 1918.

GAGE.—Stevens water-stage recorder on right bank; installed August 27, 1914, at
same site and datum as staff gage installed September 7, 1905. Original gage,
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, especially dur-
ing high stages. Right bank consists of clay, left bank of sand; both banks sub-
ject to overflow during extremely high stages. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.30 feet August
10 (discharge, 4,970 second-feet); minimum stage, 3.11 feet, July 4 (discharge, 40
second-feet).

1905-1918: Maximum discharge, 50,000 second-feet, July 25, 1905 (based on dis-
charge at Lake McMillan and includes flow of Penasco River); minimum stage,
2.45 feet from 11 p. m. July 26 to 1 a. m. July 27, 1916 (discharge, 23 second-feet).

IceE.—None reported during year.

Drversions.—Considerable water is diverted for irrigation above station; quantity

-not known. The Carlsbad project of the United States Reclamation Service,
serves about 20,000 acres in the vicinity of Carlsbad, below the station, and stores
part of the water in Lake McMillan, 10 miles below gage.

REGcULATION.—None.

Accuracy.—Stage-discharge relatlon not permanent periods of change are covered
by discharge measurements. Daily gage heights determined by inspecting gage-
height graph, or, for days of considerable fluctuation, by averaging hourly gage
heights. Discharge determined by shifting-control method, or by applying mean
gage height to rating table. Records fair.

COOPERATION. —-Complete records furnished by the United States Reclamation
Service. ’
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Discharge measurements of Pecos River near Dayton, N. Mex., during the year ending

Sept. 30, 1918.

{Made by engineers of United States Reclamatton Service.]

Gage Dis- Gage Dis- Gage | Dis-

Date. height. | charge. Date. height. | charge. Date. height. | charge.
. N . Feet, | Seeft. Feet, | Sec.ft.
QOct. 17...... .. 3.20 74 || May 1........ 3.37 94
Nov. 2........f 335 87 13........ 3.22 85
4..... ... 3.50 111 20........ 3.52 119
Dec. Iv....... 3.88 160 . 2eennnns 3.78 154
18........ 4.11 205 || June 3........ 3.97 190
Jan. 19.. 4.25 206 - 5.75 556
Feb. 2.. 4.62 272 Mo....... 4.38 208
14.. 4.38 225 20........ 3.71 91
. 3.95 159 3.48 75
Mar. 16.. 3.59 107 26 56
. ..{ 3.53 94 3.18 45
Apr. 200022000 3.5 115 4.83 355

Daily discharge, in second-feet, of Pecos River near Dayton, N. Mex., for the year ending

Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1. 145 103 160 | 216 299 160 91 93 152 46 42 75
2. 137 93 165 220 | 273 160 92 93 145 44 256 70
3. 122 93 166 225 244 152 93 101 179 421 + 208 70
4, .| 108 101 161 225 237 149 94 |/ 109 187 40 137 70
5. . 93 115 159 230 248 145 92 110 211 254 100 70
6. . 85 123 1581 235 248 137 851 109 | 1,278 190 75 7
7. . 83 127 158 ] 225| 236 137 85 113 | 994 | 155 60 928
8. . 84 125 157 224 283 138 85 113 785 123 56 875
9, . 91 116 160 222 257 137 95 99 505 102 60 725
10. . 85 107 177 | 227 24 137 91 95 565 84 | 3,860 333
11, . 80 103 196 283 244 136 92 83 455 71| 2,242 230
12, . 75 103 204 299 239 130 95 82| 264 56 944 191
13. . 73 108 206 316 235 119 98 82 235 55 535 160
14, . 73 111 194 | 333 227 110 95 80| 204 56 | 359 142
15. . 81 117 170 378 219 109 96 75 186 58 309 121
16. . 81 133 186 244 214 108 99 74 165 51 351 111
17. . 74| 133 196 208 | 214 108 97 701 145 46 | 1,596 106
18. . 70 132 205 203 219 106 100 | 112 131 47 | 1,410 100
19. . 67 132 181 204 208 106 113 135 107 67 825 90
20. . 67 134 181 204 201 106 116 128 90 52 525 79
21, . 73 144 | 174 106 116 118 84 45 316 85
22. . 81 146 172 106 115 114 97 76 244 90
23. . 82 145 172 105 110 106 118 88 202 82
24, . 77 147 172 104 103 92 118 64| 235 82
25. . 75 150 204 102 102 86 95 63 186 75
26. . 76 148 | 216 101 97 106 82 83 152 67
27. . 75 150 | 224 100 97 153 72 67 128 65
28. . 84 154 224 100 97 152 62 55 107 65
29. . 91 155 218 100 97 160 57 52 101 65
30. . 93| 159 | 216 100 96 136 52 53 88 73
31. o103 g....... 220 99 |..eelae 133 | 44 80 J..eo.on
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Mmth,ly dmhagaq{ Mckmzr near Dayton, N Hex . for the year- M»@Ssp& ;0, 19;16

LERTIRIS PUR S

v e ! Discharge in‘zecond-feet. .
G . P , ol R¥1D40MY iR
M"f‘ﬂ" aere-feet.

- Maximum. { Minimom. | Mess. |* -~

. 13 sy
145 87 8.6 - -53%
159 93 127 7,560
- 234 157 | 88 11,400
620 208 320 |, 19,790
209 182 27 12,600
160 9| 120 7,380
116 86 97,8 5,820
160 70| 107 6,580
1,278 52| 21 15, 500
364 40 75.1 4,620
3, 860 42 509 31,300
828 | 65 179 10,700
3,860 ] 101 138,000

PECOB RIVER AT OAB.LSBAD. N. MEX.

Locuxon.——ln 8E. {wsec. 6, T, 22 8, R. 27 E., at Green Street Bridge in Carlsbad,-
Eddy County, 300 feet downstrenm from ‘Atchmon, Topeka & Santa Fe Railway
stations, 1,500 feet above mouth of Dark Canyon, 2,000 feet below Hagerman dam.

Dramvaage Arga.—Not measured, )

REcorps Avamasix.—May 28, 1903, to March 31, 1908, May 13, 1914, to September
30, 1918,

Gage.—Vertical ataff attached to thé upstream side of middle bridge pier, instelled
May 18,-1914; an inclined staff gage at the present site was used from May 18,
1903, to October 1904, October ,1904, to March 31, 1908, vertical staff gage at the
same site was used.

‘DISCHARGE MEASUREMENTS. —-Made by wading or from bridge.

'CHANNEL AND CONTROL.—Bed composed of gravel and rock; changes may ocq;u'
after high stages, and slight changes, caused by deposits of sand, have taken place
during the lower stages. Banks of medium height; not subject to oveﬂ!ow
Position of comtrol not known.

"EXTREMES OF DISCHARGE.—Maximum stage recorded during year,l 5 feet Decembér
25, 30, and 31 (discharge, 201 second-feet); minimum stage, 1.08 foot September. 30
(discharge, 30 second-feet).

1903-1908, and 1914-1918: Maximum stage recorded, about 21.0 feet A.ugutt
7, 1918 (discharge, 85,700 second-feet!);minimum occurred in 1918 :

- Ice.—None reported during year.

Drvmnsmns.»-lmge quantities of water are stored a few miles abova station in. laken
McMillan and Avalon by the United States Reclamation Service for lmgam
lands near Carlsbad.: Water is also diverted for irrigation in valley adjacent to
river above Lake MéMﬂhn Capacity of storage reservoirs in connection with
the Carlsbad pmject* 58 500 acre-feet. Considerable water seeps into the river
between the storage reservoirs and the gaging station, the quantity_ dependitig
on the quantity being used for irrigation between the two points.

Recuration.—Flow at this point completely controlled by storage reservoirs of the
Carlsbad project.

1 Discharge st Avalon dam; reported by engineers of United States Reclamation Service.
69972—22—wsp 478—T7
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Adouracy.—Stage-discharge relation not permenent. -Standard rating' curve faidy
well defined between 50 and 200 second-feet. Gage read to half-tenths once
daily. One daily reading may not be a true index of the mean daily discharge
because of fluctuation due to operation of storage reservoirs. Daily discharge
ascertained by shifting-control method and interpolated on days of no record.
Records fair.

Goermwnou .—Gage-height record furnished by United States Reclamation Sma :

ﬂmharge measurements of Pecos River at Carlshad, N. Mex., during the year mdmg Scpt

30, 1918. [
_ o Dis- Gage | Dis- .
+ Date. Made by 1o | i || Date. | Madeby— Doy, | ey
, Feet. | Sec.t. Feet. | Sec.t.
Bet. 2| U. 8. R. S. engineers.. 0.95 83 Mar. 24| E. P. Consdon cemeeee] 001 486
Nov. 4| E.P.Congdon .99 76.5 || May 14 | A. X. Gowans.. . 88. 4
Dec. 22 |..... do.......... . .92 57 Sept. 10 |..... L 1 S 2.1
Feb. 10 | A. K. Gowans.......... 8 47.8

Dml‘ rdiz'n:)‘iarge in’second. fect of Pecos River'at Cartsbdd N. Hez N j‘or ths year emimy

Sept 80, 1918+ 1
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May. Jume.‘.rn!y; Aug. | Sept:
hd - MRS N NEPRTE} —i
s2| 78| ume| s2| mo| ws| es| 92| sl 7| ezt e
8l 77| | 28| ‘7a| 12| B2}, 10| . 6] .75 %
82| 7 2| 4] 75| 06| 42| 10| 1 ™ 62
821 751 52 18| 75] csel 131 86| 98} 62 60
2| 75| | | 7T so| 62| 73 18| uel 7 60
8 | 78| | e2| s 62| 10| 8| 7 .72
78 ®| | 8| 75| 10| 92| 8 82! 8| o i
780 7| 78{ T8| 75| 89| 15| -89{. 82| .96[. 62, 38
| 7l | 78| | 88| 50| 72| 68, 6| 75 48
780 7| 8| '8 06| 62]-106| W6, 85| 50 58
s . . R .

50 1| 18| 18| 5| 42| 6] 8| es| 65 62 58
Bl oMl B 5| 72| 60| 72| wwe| 9. .82] 70
75 18| 8| | 7w| 72| 32| 108! 82, 78| 62 6
0 8| Wl | | 124 32| 70| 10| 966 70
75| 78y 78| 8| 75, 72| 124{ 108 82| 78| 62 70
72| 14| 52| 751 uoli..ee| 58| 103 10| 85 38| 55
72 78| 78| 75| 10| 106 18] 70! 100{ 65|, 60 68
9| 52| 78| 75| w145| 18| 86| 7] 2| 96| €0 [

781 78| 75| uol 46 84, 7W{ 100,38 60 &
88| 78| 8| | 10| 70| s6| 18| 00| 63| "] 68
88| 78 T8 75 86 44 0, 82| 62{ 1u g
87| 78| 18] 75| 110| 03| 17| 70| 82| 75 106| - B2 .
s1l. Bl B B 7] s ezl 62|, 89 78

8] 8| T “i00] uzl e 10 - 62| s ‘%%
86| 784 20| 75| uo| e8| 8| 70| 4| 76} 84 T8
s m| | | 61| s 120{ 7w'| wo| e 7w 75
83| .78 | sal 106{ .e8| 831 1034 100 gg 891 75
2| Tl 78 1] ‘e8] 42| 103! Ioo 8. 75
st{ M| | TWl.... e8| 114{ 13| 10| 82| s8] 62

78| 20| Wil 65) 73| 8| 82| 50 60 0
9 [cen... 291 | meliilill © 98 . 303 ..ol e esl......

chm ~06t. 19 to Nov. 12 and Aug. 19, 25, and 26, discharge mterpolated.
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,Momblydaacwme Rweratam-lsbad N Maz,fortberymm&p&mnﬂs o

= eon : Discharge in second-feet. " * ']~

B Month. . U ARV SR E S T 45&&3‘0631
- - - | Maximum, | Minlmim, | Mesn.if -

7 2! w9 L

114 52 .7 4,620 .

P 32 97.7 6,010

114 0 76.3 4,600

161 75 9.5 5,360

e 46. 928 . 5910

148 32 80.4 4,780

110 70 80.3 8,490

103 4“ 0.6 5,330

114 50 76.0 4,810

24 8’| - 65 4,180

9 0 662! w0

.201 » B82.4 © 59,700

PECQS RIVER NEAR ANGELES, TEX., . g

LocaTion.—In T. 26 8., R. 29 E., just below Pecos Valley Railroad bridge crossing

. Delawsre Creek at its mouth, 2 miles nortlr of New Mexico-Texas State line, 2%

. miles southeast of Red’Bluff, Eddy County, N. Mex:, and 8} miles northwest of
Angeles, Reeves County, Tex.

DraINAGE sREA —Not measured. ~ = !

REcorps AvamLABLE.—May 27,1914, to September 30, 1918.

GAGE.—Stevéns continuous water-stage recorder installed over a vertical ﬂoat box
drift-bolted to the first outcropping of rock on the right bank about 600 feet below

"ot railroad hndge and mouth of Delaware Creek.

DiscrARGE MEASUREMENTS.—Made by wading or from eable half a-mile downstream.

“CUHANNEL AND CONTROL.—Bed'and ' banks composed: 6f sand, gravel, and rock;

- banks not subject to overﬁow Control formed by a sesies of rapada about 260

“, feet.below the gage; shifts,

‘EXTREMES OF nmcumx.—«Manmum stage during year, 1. ﬁﬁ feet at 11 p. m. Jnn&

6 (discharge, 1 ,080 second-feet obtamed by extension of tatmg curve and subject

" to error); minixqum mean daily stage 0.31 foat March 19 (discharge 71 second-

© feet).

1914-1918: Maximum stagerecorded 21.5 feet 10 2. m. August 8, 1916, measured
by leveling from flood marks (dmscharge not determined); minimum occurred in
1918.

1cE ——-Stage-dlscharge relation . not seriously affected . by ice: open channel mt.mg
curve assumed applicable.

Drverstons.—The Carlsbad project of the Umted States Reclamation Service, with

- reservoirs of a capacity of 58,500 acre-feet, diverts & large part ei the natural run-
off above Carlsbad, N. Mexn During the irrigation season 4 comsiderable amount
of this water is returned to the stream by seepage. - There are also other diver-
sions along the streatm above the Carlsbad project.

ReauraTION —The operation of a watér-power plant of 300 heriépower capacity above
station, just below. Carlsbad, N. Mex., does not materially regulate flow at gage.
The flow is, however, regulated to a large extent by waters stored in the reservoirs
of the Carlsbad project. . In the season of irrigation the effect of the regulation is
decreased by return seepage waters, but during the winter the flow depends on' °
water released at the reservoirs.

i3
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AveuRacy—Stage-discharge relation’changes duritg high water. -Curve well:defined

. between -70 and 260 second-fest. Operation of water-stage recorder excellent

_ throughout year. Daily discharge determined by applying mean daily gage

height to rating table, except for periods during which stage-discharge relation
was affected by shifting control. Records good.

Ducharge measurements of Pecos River near Angeles, Tex., during the year mdmg W

N 30, 1918.
o , . !
 Date. Made by— Bt | chge. | Date:
tNmrv 3 | E. P. Congd e | 55 | u 1
oy, .P. on......... .
“Dep. 21 |..... do, s Ol Iz v

. A. K. Gowans. . .44 139 July 16

Mar. 23 | E. P. Congdon......... 50| 15 || Sept. 11

Da’ely discharge, in second:fect, of Petos Rivet richr ‘Angeles,” Ter., for the year mdmg
Sept. 30, 1918. .

[ - Iy | . i N v T .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | Mag. | June. { July. | Aug, ; Sept.
172 232 243 208 | 18l 92| 104 127, o2 -
156 249 198 156 104 108 132 92 -
156, 1981 226 192 ] 456 122 108 137 884 -

161 | 208 187 161 122 108 122 187 a4

108 243 198 1 1087 18 122 7y
198 220 186 1827 166 92 186 12| 172 198
166 208 166 17 166 88 127 168
182 187 161 166 i 182 | 127 161 m
102 198 1 1271 181 166 i 137 122 186
61 172} 148§, 127) 172 83! 132} 122 188 118
172 118 1811 127 161 83 127 127 108
161 118 137 132 (. 172 96 118 118 ! 137
198 127 Hs | 197 172 104 118 182 118 148
166 122} 148 61 2) u3 142 146
122 156 132 113 51 104 . 118 142 134 142
132 156, 132 1 151 100 113 137 131 148
148 127 142 1 1 108 122 129 148
137 146 161 100 156 108 127 113 137 148
156 166 161 4! 156 96 132 %68, 11 !
161 172 166 75 156 9 |. 122 ‘160) X 161
1321 186 177 92 186 9%t 127 | 104| X 142
177 177 172 132 146 100 127 132 118 1
166 162 156 127 104 132 118 118 1
177 203 192 (168 <108 132 187
66| 187| 177} 161 127 127 18| 72| 127 142
187 182 148 113 118 151 1
182 317 151 104 122 137 | 158 151
177 288 1461 100 1 166 17T 151
142 187 |....... 151 104 1 132 148 148
187 28 (... 1 92| X 132 188 214 i
43| ;3. ... 18 |..... U7 ealeee

OTE. ~ Lsuhargedoterminedb shifting-gontrol me Oct, 1—20 and Sept, 1~20. No record, Aug.
15-17' dlschargein lated. v } method r id
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Monthly. dischargs of Pecos szmn&ngela Tex., for.the year mmmw&

Discharge in seoond-foet,
: : i . . Run-off int
; N Month. e crefest.
: Maximum. | Minimim. | Mean, ;
17 122 148 9,108
-198 13 |, s,y
248 132 }g 10,
28 118 ) 1,
317 13 186 10,
208 146 8,080
172 92 147 %
127 79 o1
238 104 1% 740
233 100 134 8,
202 100 160 9,840
248 08| 1w 8,480
317 7 151 110, 000

{
PECOS r.mx @0" WTOW. 'r:x.

Location ——vThree-quarters of & mile below head gate of Biggs irrigation project, 1
" mile east of Patrole siding on Pecos Valley Railway, 1} miles above head gate
of Barstew Irrigation Co., 10 miles northwest of Pecos, and 14 miles northwest of
Barstow, Reeves-County.
'DRAINAGE ABEA.—Not measured.
. RpcoRrns avarcasre.—February 1, 1916, to September 30, 1818.

GAGE.—Stevens water-stage recarder on right bank. L

DiscHARGE MEASUREMENTS.—Made by wading or from cable 150 fest below gage.

CrANNEL AND cONTROL.~—Channel straight 100 feef, above and 300 feet below- station.

Bed composed of gravel, clay, and sand; not permanent. Right bank is clsy;
clean, and fairly permanent; left bank loose and covered with salt cedar; both banks
are overflowed at gage height about 10 feet. Shoal 250 feet below gage serves as
control; shifts during high water. .

EXTREMES OP DISCHARGE. wManmnmstsge durmx year 2.58 ‘feet at 3a.m. January’

» 15, (discharge, 176 second-feet); minimum discharge, May 2-5, 25 second-feet. -
1916-1918: Maximum stage, 12.1 feet at:6 a. m. August 10, 1816 (discharge not
. determined); minimum stage, June 24, 1917, 0.88 foot.(discharge, 22 second-ieet)

Tdip.—None reported’ during year.

Diverstons.—In addition to water stored and lands irrigated in New Mexico by the
Carlsbad project of the United: States Reclamation Service, some lands in Texaa
 ate irrigated just abové the station. Condiderable watér is returned tothe river
by seopage below the reservoirs. . The second report of the State board of - ‘water
. enginearsghows 28,800 acres declared irrigated, above the station, the ,qun.ntity
of water assumed to be 86,400 acre-feet.

REGULATION.—Storage in cohnection with the Carlsbad project controls the run-off

" during parts of the year. The, gperation of a water-power plant of 300 horse-
power capacity, below Carlsbad, does not affect the flow at this point.

Aoouracy.—Stage-discharge relgtion was not permanent. Rsting curve well defimsed

~. below 700" secondifeet and poorly defined above. Mean daily gage height’ : P
- 'mined by inspecting the gage-height graph, or, for days of considerable ﬂw
. tion, by averaging the hourty gage height. Breaks in gage-height records cannd

: .by collection of silt in float box and by clock’s stopping; records poor. Da;ti

diacharge ascertained by ‘shiftmg-c«mtrol method.
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Drischarge mecsurements of:l’om&wrﬂbm Borktow, Tex., during the wm&mﬂm&.

30, 1918.
Lo G e‘ Dis-
Date. Made by— mgm_ charge. || Dste.
Feet. | Sev.ft.
Nov. 2| E.P.Congdon......... .1.93 91.2 || May 29
b % A , Gowan | %8| 1 | say 8|
WAIS.
22 *Congdon. J 120 44.4 Sep{. 10
l{ay 12 A Gowans.. weeeeeo| 1,30 57.8
Biﬂy dzsdmrge n seamd feet, bf Pecos River above Barstow, Tex., for the year endmg
. o Sept. 30, 1918.
! Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sopt.’
T ) .
102 84 99 83 160 156 5 70 37 K3 45 56
% g 1% 114 123 S 18| 61| 25 g ig ﬁ g;
0| srlareliRr e B B £ 4 B
83| 84| 11| 16| 155| 96| 82| 25| 39| M| H 59
[ PR ot i B D RN L . -
80| 8| 14| ‘s g{) 3 6 %,2244 52. 60
|- %| 10| 101 5| of] ces} - : @i s e
75 9] 1s|. ma| uz| .90, 6| 60| .13 ;45| % 62
i ea| i04] 108 11| or|’ 65| 60| 06| 44 -63
79 9% | 104 89| 119| 84 65 60{ 80| - 46| Bl €3
BB B oBlm R OE B B g 5%
' © 61} L 6L 80w B {1 SR
84| 74| 11| -66| 19| ‘74] [64'] ‘a0l 53| M| B g‘xk .
81| 67| 18| 75| 114l 70| et 8%p 52| 4| 8| oE .
®| o) 5| | wel 6| 7| B\ @ M| B 8
8| .70 . 138 85} .7 s0| oml, 44| 58} ...88
K] ‘gz 21| 18| 107] 6L ;0 49| 52| 4 5; 83
% lgglgggf Jigg 55§1 gé-, ‘g;: ggg 27.\; %
| 1| ur| el s’ 504 85| 80| 82 ﬁ %l
n| 8| o e8| sl s2| ] B m
@l 7 “fo88|--854| 82| a8 sl 7T
.68 | 94 4| e7] 1| 5| #| 5B 72
65 96 ‘631 6 541 ' 51 481 B8 BT 90
2| 91 Tl 2| BR[| Bl 4[| . 0
2l 8 alEl g 5Bl B
61] 108 RO & gg 74
62 90 64 86 6_5,;:;"“,~.“1,3) "ﬁ o7
. 64 99 62 69 88 44 48 3 64
APURIDIN AL 3 SRR S - 3 N & <. % JORR TFORA B ) N PO Liold - 48 {ilonis) 4B K. .l daont
Qreootd Oct., §-18, 17-20, Nﬂ‘h&-—l'l 7-8, 10-11, 13-19, Feb. 1-7, 320, May 2-11,
%&1 13-37, 20-81 Sept.' Discharge on «isé.g’hecen’nmed’byasm&y fiae? mi’i' ;
ngdssandéstainmm; by eersan ehserver. Couas e e
Mom}zt’y diséharge of Pecos River above Barstow, Tex -+ Jor the yéur mdmg Sept 30,1918.
N " \fonth - Disolwln.seennd—feet R dn'-dﬂfﬁn"s‘
e ot T o ey, | Minimem, | Mear, | S0re-fost.
- ~ . A SN R FEXaa
. 102 o . .76.6 4,710
109 6| " 8.0 5,
185 &7 o |- 6, 700
w7l 6L|. 108 .| 6,520
10 o9 12e |+ 6,800
158. 41 76.2 .. 4,600
78 55 65.4 3,890
1101 28] 88,1, 4,450
S13, 37 53. % . 3,118
8! v wl 4T 2,900
50 4“® 54.3 3330
76 56 648 38k
70 25 6.4 55,300
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PECOS RIVER NEAR GRANDFALLS,TEX.. . . i At

Logarion.—At site of old hzghwa.y bridge where Grandfalls-Fort Stockton road for-
merly crossed Pecos River, 1} miles upstream from present Grandfalis-Fort
. Stockton road crossing at Iron Bridge, 2 miles below diversion ‘dém for silt-line
canal of Imperial Irrigation Co., about 3 miles south of Grandfalls, Ward County,
44 miles above diversion dam of Zimmerman project, and 21 miles sout.h of

- Monshans, .
Dramvage AreA—Not measured. . , .
RECORDS AVAILABLE.—November 6, 1915, to September 30, 1918. Records were
_ taken at Iron Bridge, 14 miles downstream, from November 6, 1915, to August 3
"1917. Discharge at both points believed to be the same. o

GacE,—Stevens water-stage recorder attached to downstream side of old bridge pier
near left bank. Prior to August 9, 1917, a Stevens water-stage recorder was
operated at Iron Bridge, but that site was abandoned because of backwater from

immerman dam. Relation of gage datums not known.

stcmmm MEASUREMENTS,—Made from cable 50 feet above gage or by wadmg,

* during extreme stages from Tron Bridge.
CHANNEL AND cONTROL.—Bed solid rock, clean, smooth, and permanent. Channel
- straight for 100 feet above and below station. One channel below gage height
- of 8-feet; above this stage both banks, which are dirt and wooded, are subject
to overflow. Rotk ledge extending dmgonally across stream ;ust below gage
serves as low-water control.

EXTREMES OF DISCKARGE.—Maximum stage recorded during:the year, 0.96 foot
8 p. m. April 6 to noon April 7 (discharge, 71 second-feet); minimum stsge 0.36
foot March 30-81 and April 23-24 (discharge, 2.6 second-feet).

1915-1818: Maximum stage, 12.8 feet (old gage datum) at 8 a. m. August 29,
1916 (discharge, 4,370 second-feet, determined from extension of rating curve and
subject to error); minimum stage, 0.38 foot (old gage datum) 1 a. m. April 17,
1916 (discharge not determined, but less than 0.7 second-foot).

¥ce,—None reported during year.

Dtvznazoxs —Station is 2 miles below diversion of mlt—hne canal of Impenal Irrign-
tion Co., 184 miles below diversion for the Imperisl resérvoir (17,000 acre-foét
capwty), 16} miles below diversion for Grandfalls project, and 4} miles above
diversiqn for Zimmerman project. Available data show approximately 143,000
acres are irrigable between station and lower limits of Carlshad project of United

. States Reclamation Service. Second report of State Board of Water Engineers

. shows total of 58,000 acres declared irrigated in Texas above the station, the
amount of water required assumed to be 174,000 acre-feet. The effect of diver-
" sions is to some extent counterbalanced by water returned to'stream by sespage.

ResuraTion.—None beyondthat-caused by diversions for irrigation.

ACCURACY. —\-Sta.ge-discharge relation permanent. Rating curve well defined below
. 75 second-feet. Gage-height record good. Mean daily gage heights obtained by
inspecting gage-height graph, or, for days of considerable fluctuations, by use of

_ planimeter. Daily discharge ascertained by applying mean ds.lly gage helght to
rating fable. Records good. .

i
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Discharge measurements of Pecos River: nzar:
Date.

Nov.
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Daily discharge, in second-feet, of Pecos River near Grandfalls, Ter., for the year ending

=

Run-off in
6,000
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komhly discharge of Pecos River near Grandfalls, Tex., for the year mdmy Sepi: ﬂb, 1918,

Month.,
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PEGOS RIVER NEAR COMSTOOR, TBX. - .. .i v ..t

ﬂLoc&'non —At Pecos high bridge of Galveston, Harrisburg & San Antﬂmo Rdlwny

. Co., 11 miles west of Comstock, Val Verde County, 18 miles east of Langtry, and . .

i1y milee by stream sbove confluence with Rio Grande; below all tributaries.

"DBAINAGE AREA.—Not mesasured.
REecorns AVAILAM'—M&}' 1, 1900, to September 30, 1918. (Also gage halghts for

1898.)

Gaee.—Vertical staff: attaehed to the downstream side of bridge pier on left bank;

read by W. A. Clare.

DiscHARGE MEASUREMENTS.—Made from cable 1,000 feet sbo‘Ve bridge.
CRANNEL AND CONTROL.—Banks and stream bed composed of rock and' gravel;

water flows through a series of rapids and pools in & canyon sbout 300 feet deep.
Stage-discharge relation at the lower stages changes slightly.

EXTREMES OF DISCBARGE.—Maximum stage recorded duﬂng year, 6 90 feet n.t mxd-z

night August 15 (discharge, 7,140 second-feet); minimum stage, '—0.12 foot July
29 to August 1 (discharge, 106 second-feet).

- 1900-1918: Maximum stage recorded, 35.75 feet April.6, 1900 (discharge not
determined); minimum occurred in 1918.

" Tow.—None reported during year. .
Diversions.—Considerable water is diverted and stored above the station for irriga-

tion. Lake McMillasi and Lake Avalon of the Carisbad project of the United
States Reclamation Service, having a combined capacity of 58,500 acre-feet, are
situated 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 large
areas of land in the viecinity of Barstow and Grandfalls, Tex. There are no diver-
sions below the station. Return waters tend to equalize effects of diversions in

lower part of drainage basin.

REeGuLATION.—Yearly run-off at this point controlled by storage hnd diversionsfor

irrigation above staticn.

Accuracy.—Stage-discharge relation sub]ect to change. G&ge read to hundredths

‘ twice daily; mean of two readings may not be a true index of mean daily dis

charge. Rating curve well defined between 100 and 4,000 second-feet. Daily
discharge ascertained by applying meen daily gege helght to rating table and

‘by shifting-control method. Records good.

Dudmye measurements of Pecos River near Comstock, Tex., during the year mdmg'

Sept. 30, 1918.

Date. | Made by— s | cianso, || Date. Made by— nelght. | charge.

Feet. | Sect. Feet. | Sec.pti-

Nov. 13 | H.T. Dodd............ 0.22| 167 || June 1| H.T.Dodd............ 00| e

Jan. 16 |..... L, .28 205 || Sept. 18 | E. P, Congdon.........| .02 135
Mar.' 25 |..... (. NN 18 - 164 . .

tPublished in earlier reports as Petos River near Moorehead, Tex.



]iOQ sn%m WATER BUP

Daily a‘w:harge, m awond%d, 6f* Peeod: River WW, #Fex., for the year ending
. Sept 30, 1918

v P . },,‘ o
Day.., .} Oet. | Nov. | Dec. | Jan, | Feb. Ma;. Apr. | May, | Jupe. | July, | Ayg. qeﬂﬁ
. + iy iy g T
195 200 200| 198 | 172| 160.| 155| 155| 106 It
195 | 200| 200 198|170 | 1607 185|° 182 ' 1m4 133%
105 | 200 202 170 | 178 | 155| 150 114 155
1951 200 200| 198 170| 397 | 135| 150| 114 155
195 205 20000 198|172 | 27| .15 143 1i4 168
195 205! 200| 198| 172 250 | 158 | 13| 114 155
15| .200{ 202 | 108| 1 250 | -202 | 142 111 . 155
192 200 202, 200| 170! 235]3,950 [ 142 11 168
196" 2000 200, 00| 175' 205|190+ 142} 130 9205
(108| 200, 200| 0] 175 200[1,780] 142 130 180
108 .200 | ..200 | 175|. 183 518 40| 130, | . 136
198 | 200 % 18| 75| 18| a5 }35 130 155
1951 200 200| 108 | ‘180 170 | .26 132 | 182/ 165
1981 200! 200| 105| .18 160! ,285| 130|. 126 155
198 | 202 2007 180! 178 | 155°[ 265 | 130 | 6,200 I 155
98| 200 200] 10| 1| 15| 23| 1s0|rst0| 1
‘198 200 200| 80 175|103} 235| 1307 ‘42| 155
198 | 200 200 180 172 285 330 312 185
202 | 202 202] 80| "170| 180 28%| 1%0| ‘250 155
98| 202, 202 80| 18| 17| 206 10| || 168
20| 202 200 0] 155| 162] 200|.14| 205{ : 165
W2 % 200 178 185) 172| 195]. 11& . 180 | 155
200° 200 |~ 178 |- 1851 1781 ‘192 n4| 186
;205 | . 2084 200 x;ﬁ 155 | 175 192 14|, A38,)- 155
205| 208| 3200 175 185| 175 180 114 155
200] 205/ 200( 175| 15| 165| 175| 14| 18| 135
205 206 T 200 175| 155 185 1701 ‘1M | 1751 130
20| 200 108| 175|: 15| 155 | 135|. 1144 ,175.|., 13>
200 [ 200 |. L ovis| 18s| 155] 186 1 130
200 | 202 {. 1751 156| 155 185 | 108 <186 130+ .
200 2021...... 173 R 155 ... qo10ef 155 ). ...
NoTe -—-Oct 1 to Dec. :mdischarge determined by shiftmg-contml methoﬁ ' s

Mont}ﬂy &zschwxge of Peeos R-mzr near Cmtoak Tex , jor the ymr ending :Scpt 80 1918,

' :D:scharge in seegnd feet. me a
Month. : in
Maximurs. | Minimum, | Mean, acre-feet
162 148 156 9,590
192 162 174 10, 400+
205 192 1 12,200/
2056 200 202 12,
202 198 200 11,100 .
200 175 187 11,888: -+ -
180 156 1687 9,
397 135 190 11,700 5
8,950 155 .. - 458 |, 27,100
135 108 7,
6,290 106 24,/
130 1 X
6,200 106 218 158,000
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&omnaymmmwudywmmwfmm Seepage Was m«i«mﬁm-ﬁmr
between the New Mexico-Texas State line and Girvip, Tex.,, Aq@w
maintained at Angeles (near State line), above Barstow, and near G
though data were insufficient to warrant a correction of dischaxge for time. mtemﬂ,
the gages showed that the river was at a practically constant stage previous to and
during the investigation so that few corrections for time interval were necessdry.
From:Angeles gage to the Arno-Porterville highway bridge there was a gdin of 25
second-feet; from Arno-Porterville highway bridge to Barstow gage there was a loss
of 30 sécond-feet, and between Barstow and Girvin a gam of 48 second-feet. Between
the: Arno-PottervaIle ‘highway' bridge and Barstow the river flaws over a bed of deep

sand, the seepage into which, and the natural loss from evaporation might easﬂy .

account for the loss of 30 second-feet between these points.

Seepaga mamrements in v seconds: feet, on v Pecos River from New Mevico-Tevas State hne

Lur , to below Girvin, Tex., in May, 1918.
A P Ap- .
Y R oo proxi- Dis- b Section| Total
Stzeam or diversion. ‘gﬁf Date. 0‘;’;'“ Inflow. S}an gain or | gein or
e - tance i1 streasn. |-’ loss. | loss.
miles. .
0 28
22 29
43 29
56 29
75 2
85 29
. : 8.5 29
. Beiow Barstow diversion| 86.5 29
Above Margueretta 90 29
B%low Margueretta 90 29
Do.ceeeenal Texas & Pacific Rail-| 102 2
road bridge.
Toyah Creek....... Mouth.........cocevane. 112 29 ........ (128 ORI IR P
Pecos River........ Juds;nll)elow Big ValleyJ 117 29 115 I (RO PO + 81| + &%
Pasaino Creek...... Mouth........oooooanee. 130 20 (........ [+ 35 RN ORI P
reservoir | Head gate......... teeas 134 £ LR U RS 15,5 |eueeceni]evanenns
feeder canal.
Peeos River........ B%llow Imperial feeder | 134 30 [ | T O Y +1L4 | +19.7
'version.
Do..eeennnn.... Below Grandfalls diver- | 137 29 -2 75 AP PR - .6 +10.1
sion dam,
Second.Imperial di- | Head gate............... 150 30 feieeiis]innenas 42 |iiiiiifevneaans
Peoos River........ Below second Imperial | 150 30| B4 |eieifeen. - .8 +183
Do Nga(md'hnsgage 154 30| 4.8 +L2]| +18.5
. Zimmerman canal..| Head gate...............| 160 F1 1 PO ISURRR R I R I
Pecos River........ Below Zimmerman di- | 160 30 {128 DO P, - 21! +17.4
Do...oeennnnns Near Buena Viste....... 180 30| 180 .cee.feuennnn. +16.0 | +33.4
JMouth.. .. ............. 183 30 |....... : [/ POV I PN
Pecos River........ Girvin.................. 30 30.4 [ooneeii]acnennns +14.4 | 4478
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MISCELLANEOUS MBASUREMENTS.
“ Measurements at points other than regular gaging stations are
listed in the following table: R ? oo

2

" Miscellaneous discharge measurements in Teras during the year ending Sept. 80,:1938." g

L
: ' ' g Dis- ’
Date. Stream. Tributary to— Locality. _ | eharge.
. . . .Eegz,;
Jdan. W Neches River. .... Sabine Lake, . ....| 6milesaboveBeammont, Tex.
Feb eeeal River.... Above Austin dam._....... . %g:
T WEE L
17.0
River, Tex.
bé%%ma and i :
Astin g “f
800 foet below Austin . 2.7 "
below Desp Eddy.... 3.9 ‘
feot below Austin 154
125 feet above Austin 1&%
0. s eennnanene RO B 3
.| Castell, TeX.....oo.voanennen a1
. 4-1'}1ﬂacrosamgabwe0mtell, " A8
oX.
O :’%‘ﬁw&f o e
ex., & . ~ )
White-Littiefald crogsing.... g
i ToX.eieniiarannnas ¢$2 .
| Eiverside canal.’. .| Colorado River.... 4 miles west of ! Lako, 755
2B...c..cuunn.....| Goronimo Creek...| Guadalupe River..| Seguin-Martindale rosd ]
R T

&
i




h INDEX.

L "
A Page. Pave,
Acre-foot, definition of : 2 Concho River seepege investigations ........ 42-45-
’ NP Coungdon, E. P., work of........... . 5
Anmmcyofdatoandreeords,degreeeof... . 45 Control, definition of.. o
Coopmﬂon,reoo:dof . 5
Austin dam, Tex., Colorado River at ....... 104 C"c 'p“su Cgfﬁﬁm" ";‘;3:’““ by- : 72
Austin, Tex., Barton Creek at............... 57-58 y p e
Cuero, Tex., Guadalupe Riverbelow.. . . 8566
v Current meters, Price, plateshowing......... . 2
D.
Damon oil field, Tex., Ban Bemnd River
B. ' ROBT............. veerieeeiavenns
B@lngar Tex., Colorado River af. .. Data, aceuracy of.
‘Barstow, Tex., Pecos River ¢ above.. explanation of.........cccueue.

Barton Creek étAmtm Tex.......
Beaumont, Tex., Neches River near........
/Bluffton, Tex., Colohﬂo River at...... eees

Board of Ws.mr Eng(nayn, cooperation by. - 5
Brazos River at Bmws,

near College Station, Tex ..

near Graham, TeX........ovuviereunnnn...
Brazos River basin, gaging-station records in 8-19
Bridgeport, Tex., West Fork of Trinity River

'Bronte, Tex., Colorado River near

Brownwood, Tex., Pecan Buoy at

‘o . . G’

Calaveras, Tex., San Antonio River at...... 73-74
‘Callallen, Tex., Nueces River at....... . 82-83
Cameron, Tex,, Little Riverat..... . 18-19
Caglsbad, N. Mex., Pecos River at.. .. 93-95

Castell, Tex., Llano Riverat.........
Chadwick, Tex., Colotado River near.

College Station, Tex., Brazos River near.

Colorado River at Austin dém, Tex...
at Austin, Tex..................
at Ballinger, Tex.. ..
at Bluffton, Tex. ..

at Marble Falls, Tex.
at Wharton, Tex....
near Bronte, Tex....
near Chadwick, Tex

Colorado River seepage investigations. .
Columbus, Tex.,Colorado River at... .
Comfort, Tex., Guadalupe Rivernear........
Computations, resultsof, accuracy of ’
+ Comstock, Tex., Pecos River near.........
Concho River near Paint Rock, Tex
near 8an Angelo, TeX.........cceoenenenn

Dayton, N. Mex,, Pecos River near.:
Deep Eddy, Tex., Colorado River at. .
Deftnitions of terms .............. .-
Derby, Tex., Frio River near..

Dodd, W. H., workof. ..ot
E.
Eagle Lake, Tex., Riverside canal nesr...... " 104-
Elephant Butte dam, N. Mex.; Rio Gmnde '
BelOW.cee el il 90-91
Elasville, Tex., Clear Fork of Brazos River
biT:E O
Ellsworth, C. E., workof........ .
Evaporation near Austin, Tex...............
F.
Fowlerton, Tex., Frie Lakaoutlet neer....... 86-88
FnoRiva‘at ..... D T T T R TP 85-86
Friez water-stagerecorder, plateshowing.....” &
Frio Lake outlet near Fowlerton, Tex........ 86-88

Frio River at Fowlerton, Tex......... 8588

near Derby, TeX.....ccviiivereceirnnenns 83-85
6. .

Gaging station, typical, plateshowing........ 2

| Geronimo Creck at Seguin-Martindale road

crossing, TeX.....ccouvue... PR
Gonzales, Tex., Guadalupe mvu noar
Gowans, A. K. workof........L..L.. .-
Grgham, Tex., Brams River-n
Grandfalls, Tex., Pecos River near......... 98-100
Gray, Glenn A., workoi.... ............... . .4

Gusdalupe River at New Bra.unieh, Tex..
below Cuero, Tex...
near Comfort, Tex... )
near Gonzales, TeX .....ovevernrronnnon. B304

Guadatupe River basin, gagingstation records

Gulf, Colorado & Santa Fe Railway, coopera-
[ 10T 5 R 5

Gurley printing water-stage recorder, plate
showing............

cassssecena

106



106 INDEX
H. R.
Page. Page.
Hank, Russell J., workof.................... 5 | Rio Grande at San Msreial, N. Mex......... 88-89 -
I below Elephant Butte dam, N. Mex..... 90-91
. Rio Grande basin, gaging-station recordsin, 88-103
Imperial Irmgation Co., cooperation by.... - ‘| Riversidecanalnear Eagle Lake, Tex....... 104
International & Great Northern Railway, Run-off in inches, definition of .............. 2
cooperation by ... ... eeins mBrdein . 8 '
J. San Angelo, Tex., Conchg River near........ 38-39
Junction, Tex., Llano River near....... eeeen 3456 North Concho River at
North Llano River near. ......... s 52-68 | San Antonio River at Calaveras, Tez
—_ . at San Anténio, Tex:. X
. San Antonio River basm gaglng statioh
Kansas City, Mexico & Orient lerond, recordsin.........ooieiqeeaides 71»76
operatlon by...covivniiiiitin: 5 San Antonio, Uvalde '& Gulf Bailroad,
ang, W.R., work of...... 5 operation by........cooiilaeen ]
Kinnison, H. B.; work of.. . 5 | SanBernard Rivernesr Damon ol field, Tex: 104
L San Mareial, N. Mex., Rio Grande at. J,
’ San Marcos River at Ottine, Tex....
Little River at Camnaron, Tex. ..... cerenecene 1819 at 8an Marces, Tex...............
near Little River, Tex... ... 104 | San Marcos Utilities Co., cooperstion by
‘1dano River at Castell, Tex...... . 104 | San Pedro Creek at San Antonio, Tex
at White-Littlefield crossing, Tex. . 104 | San B8aba Riverat Manard Teéx.
near Junction, Tex....cceeenenn.. . 54-85
near Mason, TeX...ciciecieenernnacanae 104
Lilano Biver seepage investigation........... 5556
M. persquatemne,deﬂmmonof P
Marble Falls, Tex., Colorado River at....... 26-28 | Seguin-Martindale rosd erossing, Téx, = .
Mason, Tex,, Llano River near........ .. 104 . Geronimo Creek st......... cen 104 -
McCashin, C. E., Wotk of........... .. 5 | Stage-discharge relation, definition of........ Lo
Menard, Tex., 8an Saba River at..... .. 4748 | Stevens continuous waterstage recorder,
Miscellaneous measurements, record of....... 104 plate showing.............co0pee & 3
N. ' T. !
Neches River near Besumont, Tex.......... 104 | Terms, definitions of.....coeeeiiinivannnnn. .2
New Braunfels, Tex., Guadalupe River at.,. 61-62 | Texas & Pacific Raflway, cooperation by
North Concho River at 8an Angelo, Tex..... 36-38 | Texas, cooperation by...........ouveeee
North Llano River near Junction Tex.. .... Three Rivers, Tex., Nueces River near......
Nueces River at Callallen, Tex. ....... Trinity River, West Fork of, at Bridgepart,
nmcmonja"rex e TQX......*7...............uu.jt‘v, 6-7-
near Cotulla, Tex...... A
near Three Rivers, Tex . B .
Nueces River basin, gaging-station records in 77-87 | U. . Reclamation Service, cooperation by.. 5
o. U. 8. Weather Bureau,-cooperation by...... .5
Ottine, Tex., S8an Marcos River at........... 69-70 . w. .
P, Whaco, Tex., Braws Riverat................ 113
cooperation by ... ...cociiiiiiqoann. . 5
Paint Rock, Tex., Concho River near........ 40-41 | Water-stage recorders, plate showing 3
Pecan Buoy at Brownwood, Tex . Wharton, Tex., Colorsdo River at..... ...... 33-34
Pecos River above Barstow, Tex............ Whit&mttleﬂeld crossing, Tex., Liano River
at Carlsbad, N. MeX.....iooennernnnnnnnn Bl ceiicnienirannaanaen cereenses 108 -
near Angeles, Tex. .. Wiliiams, E. L., work of. 5
near Comstook, Tex. Work, authorization of. . 1
near Dayton, N. Mex... division of............... 5
- *  near Grandfalls, Tex. SCOPE Of.ecvveeiniiiiinanns P, 1-2
Pecos River seepage investigations. 103 7 .
Peoos Valley lines, cooperation by.. . 5 . .
‘Price current meters, plate showing.......... 2 | Zero flow, point of, definition of . . ......... - . 2

o

o




