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SURFACE WATER SUPPLY OF WESTERN GULF OF
MEXICO BASINS, 1922

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1922.

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

Provided, That this officer [the Director] shall have the direction of the Geologi-
cal Survey and the classification of public lands and examination of the geological
structure, mineral resources, and products of the national domain.

The work was begun in 1886 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following 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 best methods of utilizing the water resources.

Annual appropriations for the fiscal years ended June 30, 1895-1923

PRGOS IC. Fa L e e, Sl Tond O R ERET - $12, 500. 00
PROGEa L el a et Gl S e pited BT P IR g ol 20, 000. 00
1897 1o 1900 inelusives b oo il o S i B 50, 000. 00
1901 to 1902 inelusive. ri. o Lo a2 Ui S G 100, 000. 00
1903 10:1908; inelusive . . £ ol 3000 o s RN o e 200, 000. 00
1 010 it e i G LMt i) 0 e [ LG SR L 150, 000. 00
190810 1910 inckasive i : LU s A0l Sash  GnbEyiion 100, 000. 00
1931 e AT, Anielhsivel deidd, L Giddb e vl g S dip B 150, 000. 00
o K05 T e ST e o el i o TN 175, 000. 00
120 IR, Sy e B L IR A ST T 148, 244. 10
PO e o AR T e O S R 175, 000. 00
1 DA R AR LU sl B U Bt )l 0 e B e 180, 000. 00
1922 oo SHOR VR ITIE ay ol ra SR LEel i 110 180, 000. 00
1923 . L osiis Oavl et g W ts ot Tes res e o) el SHIRSES LS B 180, 000. 00

In the execution of the work many private and State organiza-

- tions have cooperated either by furnishing data or by assisting in

collecting data. Acknowledgments for cooperation of the first kind

are made in contfection with the description of each station affected;

cooperation of the second kind is acknowledged on page 9.
Measurements of stream flow have been made at about 5,480

points in the United States and also at many points in Alaska and

i5
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the Hawaiian Islands. In July, 1922, 1,540 gaging stations were
being maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements were made at other
points. In connection with this work data were also collected in
regard to precipitation, evaporation, storage reservoirs, river pro-
files, and water power in many sections of the country and will be
made available in water-supply papers from time to time.

DEFINITION OF TERMS

The volume of water flowing in a stream—the ““run-off”” or “dis-
charge”’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in inches, acre-feet, and millions of cubic feet. The
principal terms used in this series of reports are second-feet, second-
feet per square mile, run-off in inches, and acre-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
covered if all the water flowing from it in a given period were
uniformly 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 “relation
of gage height to discharge.” - i

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

The “point of zero flow”’ for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the con-
trol. ;

¢
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EXPLANATION OF DATA

The data presented in this report cover the year beginning Octo-
ber 1, 1921, and ending September 30, 1922. At the beginning of
January in most parts of the United States much of the precipita-
tion 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 1 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
discharge are made with a current meter. (See Pls. I, II.) The
general methods are outlined in standard textbooks on the measure-
ment of river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage. The application of the daily gage
height to these rating tables gives the daily discharge from which
the monthly and yearly mean discharge is determined.

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

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

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the 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 discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage recorders the
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mean daily discharge may be obtained by averaging discharge at
regular intervals during the day, or by using the discharge integrator,
an instrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ‘‘Maximum”’
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate’ correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger
than given in the maximum column. Likewise, in the column
headed ‘‘Minimum” the quantity given is the mean flow for the
day when the mean gage height was lowest. The column headed
‘‘Mean” is the average flow in cubic feet for each second during the
month. On this average flow computations recorded in the remain-
ing columns, which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

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

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

For the rating tables “well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; ‘“fairly well defined,”
within 10 per cent; ‘“poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the 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 run-off in inches may be
subject to gross errors caused by the inclusion of large noncon-
tributing districts in the measured drainage area, by lack of infor-
mation 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 computations are also omitted for stations on streams
draining areas in which the annual rainfall is less than 20 inches.

1 For a more detailed discussion of the accuracy of stream-flow data, see Grover, N. C., and Hoyt,J. C.
Accuracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.
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All figures representing ‘“second-feet per square mile” and “run-off
in inches” published by the survey in earlier reports should be used
with caution because of possible inherent sources of error not known
to the survey.

Many gaging stations on streams in the irrigated areas of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. The figures given can not be considered exact
but represent the best information available.

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.

PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigations of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, monographs, and
annual reports.

The results of stream-flow measurements are now published annu-
ally in 12 parts, each part covering an area whose boundaries coincide
with natural drainage features, as indicated below:

Part I. North Atlantic slope basins.
II. South Atlantic slope and eastern Gulf of Mexico basins.
III. Ohio River basin.
IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.
XI. Pacific slope basins in California.
XTII. North Pacific slope basins in three volumes:
A. Pacific slope basins in Washington and upper Columbia River
basin.

B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.

101120—251T—wsp 548——2
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Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources of
the United States may be obtained or consulted as indicated below:

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will on application furnish list giving prices.

3. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 704 Journal Building.

Trenton, N. J., State House.

Asheville, N. C., 316 Jackson Building.

Chattanooga, Tenn., 37 Municipal Building.

Columbus, Ohio, Brown Hall, Ohio State University.
Chicago, Ill, 1404 Kimball Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Iowa, State Highway Commission Building.

Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.

Helena, Mont., 52 Montana National Bank Building.
Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 615 Idaho Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tucson, Ariz., 210 Agricultural Building, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

Stream-flow records have been obtained at about 5,480 points in
the United States, and the data obtained have been published in the
reports tabulated on pages 7 and 8.
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Stream~flow data in reports of the United States Geological Survey

[A=Annual Report; B=Bulletin, W=Water-Supply Paper]

Report Character of data Year
10th A, pt. 2....__| Descriptive information only._ .. _._. oo s . . ..o
11th A, pt. 2....__| Monthly discharge and descriptive information...._________________ 18%4 to lSgtz)x())tem-
er y
I2EREX, prds s Ll 0 R, 5 G e S U R L bl 188§9t6 June 30,

W 124 to 135.
W 165 to 178.
W 201 to 214.
W 241 to 252. ..
W 261 to 272. ..
W 281 to 292. ..
W 301 to 312_
W 321 to 332
W 351 to 362
W 381 t0394.__

W 401 to 414
W 431 to 444 __
W 451 to 464 __
W 471 t0 484 -
W 501 to 514-____|
W 521 to 534 __ |

T N W 0. R e R T T i

Mean discharge T BOPONATO0R, L8 ot e NI AL D L e e
Monthly discharge (long-time records, 1871 to 1893 )

Descriptions, measurements, gage heights, and ratings. _____________

Degeriptive dnformation only..Cl i e iayetoatind e cans Se L hge s 189

Descriptions, measurements, gage heights, ratings, and monthly
discharge (also many data covering earlier years).

Gage heights (also gage heights for earlier years)

Descriptions, measurements, ratings, and monthly discharge (also
similar data for some earlier years).

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above junc-
tion with Kansas.

Descriptions, measurements, and gage heights, western Mississippi
giver below junction of Missouri and Platte, and western United

tates.

Descriptions, measurements, ratings, and monthly discharge (also

some long-time records). i

Measurements, ratings, and gage heights, eastern United States,
eastern Mississippi River, and Missouri River.

Measurements, ratings, and gage heights, Arkansas River and western
United States.

Monthly discharge (also for many earlier years) ...

Descriptions, measurements, gage heights, and rati

Monthly discharge. .

Descriptions, measur

Monthly discharge. -

Descriptions, measurements, gage

hts, and rating:

1891.

1884 to Dec. 31,
1892,

18!{8 to Dec. 31,

893.
1893 and 1894.
5.

1896.
1895 and 1896.
1897.
1897.

1897.
1898.

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to

each year.

1921.

The data for any particular station will, as a rule, be found in

the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville,
Maine, 1903 to 1921, are published in Water-Supply Papers 97, 24,
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501, and
521, which contain records for the New England streams from 1903 to

1921.

drainage basins.

Results of miscellaneous measurements are published by



Numbers of water-supply papers containing results of stream measurements, 1899-1922

I o II W III v v VI VII VIII IX X XI XII—North Pacific slope basins
out!
Atlantic 3
Al}ﬂ‘;r,fﬂc Sl°p2 and Hudson Ps?:;gc Lower
slope ‘Eﬁ?ﬂ)’} Ohi St. Bay and i : 1{;19“791” Western | «o1orad lexmﬁc basins in Columbia
Year basins Mexi 010 | 1 awrence pop oL ASS8: | Guitof [ 20801 Grent: slope. | Washing- | Snake River
€xico River : Missis- River sippi s River : basins in| ton and River | basin and
@t JohnC | -basins - || 1gsiy |- River sippi basin River ||/ DLeXICO 1< gyopi o = BASINEN Soac i i
River to (James basin e s basins forni upper | basin Pacific
York River fo b lver asin ornia | Columbia slope basins
River) the Missis- eI {){IV_el‘ in Oregon
sippi) asin
1899 a_____ 35 b 35, 36 36 36 36 36,37 37 37 437,38 38,¢39 38, 139 38 38 38
1900 9_____ 47,k 48 48 48,+ 49 49 49 49,7 50 50 50 50 51 51 51 - 51 51
10002 - 65,75 65,75 65,75 65,75 k 65, 66, 75 66,75 | *65,66,75 | 66, 75 66, 75 66, 75 66, 75 66, 75 66, 75 66, 75
1902 5. 82 b 82,83 83 182,83 k 83, 85 84 k 83,84 | 84 85 85 85 85 85 85
19082 < 97 b 97,98 98 97 | ¥ 98,99, m 100 99 k 98, 99 99 100 100 100 100 100 100
19045, .= n 124, ¢ 125, » 126, 127 128 129 k128,130 130, ¢ 131 k128, 131 132 133 133, 7 134 134 135 135 135
» 126
n 165, © 1667, » 167,168 169 170 171 172 k 169,173 174 | 175,2 177 176, 177 177 178 178 £177,178
» 16
n 201, ¢ 202, » 203, 204 205 206 207 208 k 205, 209 210 211 212,r 213 213 214 214 214
» 203
241 242 243 244 245 246 247 248 249 250, r 251 251 - 252 252 252
261 262 263 264 265 266 267 268 269 270, 7 271 271 272 272 272
281 282 283 284 285 286 287 288 289 290 291 © 292 292 292
301 302 303 304 305 306 307 308 309 310 311 312 312 312
321 322 323 324 325 326 327 328 329 330 331 332-A 332-B 332-C
351 352 353 354 355 356 357 358 359 360 361 362-A 362-B 362-C
381 382 383 |- 384 385 386 387 388 389 390 391 392 393 394
401 402 403 404 405 406 407 408 409 410 411 412 413 414
431 432 433 434 435 436 437 438 439 440 441 442 443 444
451 452 453 454 455 456 457 458 459 460 461 462 463 464
471 472 473 474 475 476 477 478 479 480 481 482 483 484
501 502 503 504 505 506 507 508 509 510 511 512 513 514
521 522 523 524 | ° 525 526 527 528 529 530 531 532 533 534
541 542 543 544 545 546 547 548 549 550 551 552 5563 554
a Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply i Loup and Platterivers near Columbus, Nebr., and all tributaries below junction with
Paper 39. Tables of monthly discharge for 1899 in Twenty-first Annual Report, Part IV. Platte.
b James River only. k Tributaries of Mississippi from east.
¢ Gallatin River. ! Lake Ontario and tributaries to St. Lawrence River proper.
@ Green and Gunnison rivers and Grand River above junction with Gunnison. = Hudson Bay only.
¢« Mohave River only. » New England rivers only.
f Kings and Kerns rivers and south Pacific slope drainage basins. 2 o Hudson River to Delaware River, inclusive.
¢ Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, » Susquehanna River to Yadkin River, inclusive.
wells, and irrigation in California and Utah contained in Water-Supply Paper 52. Tables ¢ Platte and Kansas rivers.
of monthly discharge for 1900 in Twenty-second Annual Report, Part IV. r Great Basin in California, except Truckee and Carson river basins.”
h Wissahickon and Schuykill rivers to James River. s Below junction with Gila.

¥ Scioto River. t Rogue, Umpqua, and Siletz rivers only.

IITA TV ‘2261 ‘ATddAS YHIVM FOVIENS



CALCASIEU RIVER BASIN 9
COOPERATION

The work of measuring streams in Texas during the year ending
September 30, 1922, was carried on in cooperation with the State
through the Board of Water Engineers, consisting of John A. Norris,
chairman, C. S. Clark, and A. H. Dunlap, to whom special acknow-
ledgments are due for the efficient and cordial manner in which they
represented the State in the cooperative investigations.

Acknowledgments are due to the United States Bureau of Re-
clamation for records furnished and general assistance rendered at
the stations on Pecos River in New Mexico, and to the United States
Weather Bureau for climatologic data and equipment for the evapora-
tion station near Austin.

Assistance in the collection of records by furnishing funds, or other-
wise has been given by the cities of Corpus Christi, Dallas, Fort
Worth, and San Antonio, the Pecos Valley Lines, Louisiana Gravity
Canal Co., Walker-Caldwell Co., Guadalupe Water Power Co., Medina
Valley Irrigation Co., Zimmerman or Imperial Canal Co., Ward
County Irrigation Dlstrlct No. 1, and Ward County Water Improve-
ment District Nos. 2 and 3.

Acknowledgment is made in the description of gaging stations for
records furnished by cooperating parties.

DIVISION OF WORK

Data for stations in Texas were collected and prepared for publica-
tion under the direction of C. E. Ellsworth, district engineer, who was
assisted by Clarence E. McCashin, Donald A. Dudley, Donald S.
Wallace, Trigg Twichell, Robert G. West, H. C. Pritchett, T. A.
Slack, and Kate Casparis.

The records were received and the manuseript assembled by J. J.
Dirzulaitis.

GAGING=-STATION RECORDS

CALCASIEU RIVER BASIN
CALCASIEU RIVER NEAR OBERLIN, LA.

Locarion.—In NW. § sec. 7, T. 5 S., R. 4 W., at Oberlin-Mittie highway bridge,
1 miles west of Oberlin and 11 miles in an air line above mouth of Whiskey

Chitto Creek.

DraIiNAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 21 to September 30, 1922.

GaGge.—Gurley eight-day water-stage recorder on downstream side of bridge near
left bank.

DIscHARGE MEASUREMENTS.—Made by wadlng or from upstream side of bridge.

CHANNEL AND cONTROL.—Channel curved. Both banks composed of sand,
medium in height, wooded, and subject to overflow. Bed composed of clean,
fine sand; shifts. One channel at low stages and several channels at high
stages. No well-defined control.
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EXTREMES OF DISCHARGE.—Maximum stage during the period August 16 to
September 30, from water-stage recorder, 5.0 feet from 4 to 7 a. m. August 28
(discharge, 592 second-feet); minimum stage, 1.24 feet, September 30
(discharge, 70 second-feet).

Ice.—None.

Diversions.—None.

RecuLaTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
for all stages. Operation of water-stage recorder satisfactory. Mean daily
gage beight obtained from recorder graph by inspection or by use of plani-
meter. Daily discharge determined by indirect method for shifting control,
except as noted in footnote to daily-discharge table. Records good.

Discharge measurements of Calcasiew River near Oberlin, La., during the year ending
Sept. 30, 1922

o Gage Dis- o Gage | Dis-
Date Made by height | charge ' Date Made by height | charge
Feet | Sec.-ft. I Feet | Sec.ft.
Apr. 26 | Ellsworth and Bradford| 4.49 435 ‘Aug. 26 | McCashin and Joseph__| 3.36 307
Aug. 16 | McCashin and Lee_____ 3.80 413 || Sept. 2 | Joseph and Lee--.-._...| 1.89 122
19 | McCashin and Bradford| 3.29 208 ‘
.
Daily discharge, in second-feet, of Calcasieu River near Oberlin, La., for the period
Awug. 16 1o Sept. 30, 1922
|
Day Aug. Sept. Day Aug. Sept. Day Aug. | Sept.
104 346 92
102 449 87
97 262 86
97 262 86
98 362 82
102 301 80
124 363 i
133 528 73
114 243 a1
101 162 70
2 2T i

NotE.—Discharge Aug. 16 and 19 from measurements made at that time. Discharge Aug. 21 and 22
from staff gage readings. Discharge Aug. 23 partly estimated, owing to incomplete gage-height records.
Discharge obtained by applying to rating table gage heights for fractional parts of a day on Aug. 24 and
26-29. No record Aug. 17, 18, and 20.

Monthly discharge of Calcasiew River near Oberlin, La., for the period Aug. 21 to
Sept. 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
CANE TSt TR ) SIS RRLENR L M EP). SR3OS SNk o 528 144 311 6, 790
e Cnetee o)y RMIBERE B ol R RO e A U A e B S el e 138 70 102 6,070
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CALCASIEU RIVER NEAR KINDER, LA.

LocaTioNn.—In sec. 31, T. 6 S., R. 5 W., at Gulf Coast Railroad bridge, three-
fourths of a mile below mouth of Whisky Chitto Creek and 4 miles west of
Kinder.

DraiNaAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 23 to September 30, 1922.

Gage.—Gurley 8-day water-stage recorder, attached to downstream side of
railroad bridge pier; inspected by J. L. Joseph. :
DiscEARGE MEASUREMENTS.—Made by wading or from upstream side of railroad

bridge.

CHANNEL AND coNTROL.—Channel straight for 300 feet above and below the
station. Both banks medium in height, composed of sand and clay, heavily
wooded, and subject to overflow. Several channels at high stages. Bed
composed of fine sand; clean; shifts. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage during the period August 23 to
September 30, from water-stage recorder, 3.44 feet from 1 to 6 p. m. Au-
gust 28 (discharge, 1,260 second-feet); minimum stage, 1.17 feet from 8 to
12 p. m. September 30 (discharge, 423 second-feet).

Ice.—None during year.

Drversions.—Kinder Canal Co.’s pump diverts water 2 miles upstream and
above mouth of Whiskey Chitto Creek. About 7,000 acres of rice were
irrigated in 1922.

ReguraTioN.—Kinder Canal Co.’s pump affects flow at low stages.

Accuracy.—Stage-discharge relation not permanent. Rating curve well
defined for all stages. Operation of recorder satisfactory. Mean daily
gage heights obtained from recorder chart by inspection or by use of plan-
imeter. Daily discharge ascertained by indirect method for shifting con-
trol, except on August 24 when it was partly estimated owing to incomplete
record. Records good.

Discharge measurements of Calcasiew River near Kinder, La., during the year ending
Sept. 30, 1922

Gage Dis- WP Gage | Dis-
Date Made by— height | charge J Date Made by height | charge
|
Feet | Sec.-ft. : Feet | Sec.-ft.
Apr. 26 El]sworth and Brad- Aug. 15 | McCashin and Lee-_..| 2.73 949
.................. 4.11 1, 560 26 | McCashin and Joseph .| 2.24 822
12 McCashm and Brad- 62 or Sept. 2 | Joseph and Lee..-._... 1.65 587
.................. 4, by

Daily discharge, in second-feel, of Calcasieu River near Kinder, La., for the period

Aug. 23 to Sept. 30, 1922

Day

Aug.
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Monthly discharge of Calcasieuw River near Kinder, La., for the year ending Sept.

30, 1922
Discharge in second-feet
& Run-off in
Month. acre-feet
Maximum | Minimum | Mean
Augusl o8- 8L . e e A 1,230 676 903 16, 100
Septermnberiotae o lodoiie. L S dl s rt e e 658 430 537 32,000
|

TRINITY RIVER BASIN
WEST FORK OF TRINITY RIVER AT BRIDGEPORT, TEX.?

LocaTion.—At suspension bridge on Balsora-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.

DRAINAGE AREA.—1,060 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles.

Recorps AvaiLABLE.—October 1, 1914, to September 30, 1922. Records of
stage have been obtained by the United States Weather Bureau since
August 12, 1908.

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

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 at a stage of 25 feet. Channel
straight above and below station for 100 feet. Control is rock outerop
three-quarters of a mile below station.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 21.9 feet at
6 p. m. April 26 (discharge, 9,800 second-feet); no flow, February 4-20,
March 5-8, 14, and August 8 to September 30.

1908-1922: Maximum stage recorded, 28.9 feet June 8, 1915 (discharge,
not determined); no flow during several periods.

Ice.—None reported.

Diversions.—Practically the only diversion above station is by city of Brldgeport
which diverts a small amount for municipal uses.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation practically permanent, except for extremely
low stages when small cracks in the rock control affect the rating. Curve
well defined below 11,000 second-feet. Gage read to hundredths once daily
and oftener during floods. Daily discharge determined by applying mean
daily gage height to rating table, except October 1 to April 3, when indirect
method for shifting control was used. Records good.

The following discharge measurement was made by D. A. Dudley:
February 21, 1922: Gage height, 1.28 feet; discharge, 0.5 second-foot.

? Published in earlier reports as Trinity River at Bridgeport, Tex.
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Daily discharge, in second-feet, of West Fork of Trinity River at Bridgeport, Tex.
for the year ending Sept. 30, 1922

Day Oct Nov Dec Jan. Feb. | Mar. | Apr. | May | June | July | Aug.
16 0.5 1.3 2,520 | 878 4.3 L6
15 a0 1.3 1,360 | 710 4.3 L5
13 5 1.2 1,120 | 106 974 1.3
11 ¥l 1.2 8 830 321 1.1
8.5 .8 1.2 424 | 878 202 .9
6.0 .8 1.1 s 277 | 401 116 iR
3.9 Y 1.0 : 97 1,050 2
2.3 Ry 1.0 2 1, 590 (1,310 885l TS
2.0 v d .9 - 2 4,460 | 614 205 L s
1.8 ol .8 b By OO 2| 390 950 | 181 Fre gt LN R
1.6 o % b 734 PO ORES S 1| 8t 998 91 - O ROENE A
1.4 e %4 110 Bl ST 1 1,770 1, 070 38 12 v Mud
1.2 i Sy p =00 1 e RN, i b K 1,310 23 (2 S
1.0 .6 il 1 1 (9 g | RPN L 321 590 15 BBl 200
1.2 .6 o, o P 16 156 13 il I PN
L5 8 0, o 5 LAl 6.2 | 100 244 9.4 (i ) e
1.3 1.4 s S b icean 3.9 | 494 66 7.9 (78 ) ELApe R
1.3 1.3 -y A "o ol 2.9 | 187 7.9 0 i R
1.2 1.3 o7, 3 e 2.1 43 179 6.5 e [k S
P | 1.3 .6 T 0 TR 1.6 29 102 6.5 DB emnte
1.0 1.3 .6 .4 =2 1.4 25 6.5 L e RS
1.0 1.2 .6 0. .3 1.2 25 1,120 5.2 v AL SR el
1.0 il .6 .3 .2 1.0 | 244 5 5.2 B T,
1.0 s ! .5 .3 .2 .8 | 3556 266 5.2 b 86 g YRty
.9 L3 5 .2 .2 3.9 5,270 49 5.2 g, 1 S
........... cH L0 Al .2 o .8 (9, 560 40 5.2 &2 Vocaoals
< .6 1.0 .5 ok 4 .7 (8,120 32 4.8 2.1 o
3 .5 1.1 .4 | 3 .7 14,610 22 48 {2 | i S}
& .5 1.3 .3 .6 6.2 |4,180 16 4.8 TR e e o
< .4 1.3 .3 o 16 3,620 13 4.1 P ALk 23D
........... e S (e 28 0 i A R S 18 doreied : ety g o

Nore.—No flow Feb. 4-20, Mar. 5-8, 14, and Aug. & to Sept. 30.

Monthly discharge of West Fork of Trinity River at Bridgeport, Tex., for the year
ending Sept. 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
16 0.3 3.23 199
1.4 .5 .91 54.1
1.3 o3 .74 45.5
1.3 1 36.9
.5 .0 11 6.11
51 o0 3.80 234
9, 560 5.2 (1,710 102, 000
4,460 12 41, 700
1,310 4.1 241 14, 300
974 3l 59.9 3, 680
1.6 .0 23 14.1
9, 560 .0 224 162, 000

Nore.—No flow during September.
WEST FORK OF TRINITY RIVER AT FORT WORTH, TEX.

LocaTion.—At old intake pump house of Fort Worth Power & Light Co.’s plant,
in Fort Worth, Tarrant County, one-fourth mile below mouth of Clear Fork
of Trinity River and 150 feet above Paddock viaduect.

DRAINAGE AREA.—2,420 square miles (measured on post-route map of Texas).
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REcorDps AvaiLABLE.—October 1, 1920, to September 30, 1922. Records of stage
have been kept by United States Weather Bureau at Paddock viaduct since
March 1, 1910.

Gage.—Gurley graph water-stage recorder, located in the old pump house of
Fort Worth Power & Light Co.

DiscHARGE MEASUREMENTS.—Made by wading, from highway bridge, 1,000 feet
above gage, or from North Twelfth Street bridge, 2 miles below gage.

CHANNEL AND CONTROL.—Channel straight for 500 feet above and 1,000 feet
below section. Right bank high, brushy, and not subject to overflow. Left
bank low, with a protection levee, but subject to overflow at high stages.
Bed composed of rock, gravel, and clay. Control is a concrete dam just
below gage and is permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 23.95 feet at 12.20 p. m. April 25 (discharge, 85,000 second-feet,
determined as follows for Clear Fork of Trinity: By city of Fort Worth
engineers by slope method using Kutter's formula. Average hydraulic
factors from six cross sections between Marys Creek and Frisco railroad
bridge. A=17,700 square feet; P=2,449 feet; R=7.2 feet; n=0.055;
5=0.0015; v=4.2 feet per second; Q=74,340 second-feet. Discharge for
West Fork of Trinity River ai Lake Worth dam determined by formula,
Q=3.33 LH*%:, H=26 inches, Q=8,100 second-feet. Inflow between gage
and points measured estimated at 2,500 second-feet.) Minimum stage,
0.92 foot, December 6, determined by comparison with Weather Bureau
gage and subject to error (discharge, 1.4 second-feet).

1910-1922: Maximum stage that of April 25, 1922. (This is the highest
stage at this point of which there is any authentic record). No flow during
several periods of record.

Ice.—None during year.

Diversions.—The city of Fort Worth diverts for municipal use about 15 second-
feet from the storage reservoir on the West Fork, known as Lake Worth.

RecurarioN.—Flow is partly regulated by the storage at Lake Worth, which has
a capacity of about 30,000 acre-feet.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
from 0 to 14,000 second-feet and extended to cover range of stage by use of
one slope measurement at gage height of 23.95 feet (see footnote to discharge
measurements). Operation of water-stage recorder not satisfactory. Daily
discharge determined by applying to rating table mean daily gage height
obtained from recorder graph by inspection or by use of planimeter, except
as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of West Fork of Trinity River at Fort Worth, Tex., during
the year ending Sept. 30, 1922

e Gage Dis- ol Gage | Dis-
Date Made by height | charge | D2t Made by height | charge
Feet | Sec.-ft. " Feet | Sec.ft.

Oct. 23 | C. E. Ellsworth____._.__ 1.15 20 0l ADES 26 U)o b - a2 e 23.95 (85,000

Feh. 22 | D. A. Dudley.......... 1. 06 13 28 | C. E. McCashin.. -| 6.40 | 5,510
Apr. 7| C.E. Ellsworth........ 3.47 | 1,560 Sept. 15 | C. E. Ellsworth._______ .95 02.0

@ Maximum discharge determined as follows: For Clear Fork of Trinity River by city of Fort Worth
engineers by slcg.\e method, using Kutter’s formula. Average hydraulic factors from six cross sections
between Marys Creek and Frisco railroad bridge, A =17,700 square feet; P=2,449 feet; R=7.2 feet; n=0.055;
$=0.0015; v=4.2 feet per second; Q=74,340 second-feet. For West Fork of Trinity River at Lake Worth
dam, by formula Q=3.33 LH ?/2, H=26 inches, ¢=8,100 second-feet. Inflow between gage and points of
measurement estimated at 2,500 second-feet.

b Estimated.
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Daily discharge, in second-feet, of West Fork of Trinity River at Fort Worth, Tex.,
for the year ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb | Mar. ‘ Apr. | May | June | July | Aug. | Sept.
2.0 20 52 7.2 | 14 14 17 | 6,600 364 40 12 20
2.0 | 22 20 8.4 | 12 9.6 15 | 5,970 490 130 | 12 9.6

20 24 80 8.4 Xl 9.6 276 |.5,340 660 466 12 9.6
8.4 | 24 20 A 11 3,960 | 4,080 | 1,020 179111 9.6
8.4 | 24 12 8.4 15 11 748 | 2,100 919 163 | 11 8.4
8.4 | 24 1.4 9.6 11 11 295 ' 1,040 | 1,090 344 9.6 5.2
84| 24 5.2 1 20 9.6 9.6 | 1,320 716 | 1,320 317 9.6 3.6
8.4 | 25 6.0 601" 11 11 2,100 | 8,560 | 1,690 219 | 17 3.6
8.4 | 25 7.2 6.0 9.6 12 2,670 (28,400 | 1,350 134 | 42 3.6

20 25 15 20 9.6 | 11 2,600 | 9,580 | 1,310 90 | 18 4.4
8.4 | 24 12 6.0 | 11 9.6 | 1,520 | 4,780 | 1,480 74 | 14 6.0
8.4 24 12 6.0 11 9.6 | 1,040 | 4,240 | 1,050 55 11 4.4

20 25 15 6.0 9.6 | 11 .|1,010 | 4,080 590 52 | 11 4.4

20 25 12 8.4 9.6 9.6 | 1,180 | 2,940 376 52 9.6 3.6

20 25 13 8.4 9.6 9.6 | 1,320 | 2,800 278 52 9.6 2.8

24 25 9.6 8.4 11 8.4 | 1,090 | 2,100 210 50 | 11 3.6

25 25 8.4 8.4 | 11 8.4 780 | 1,370 167 47 8.4 3.6

25 25 8.4 8.4 11 8.4 502 946 167 40 | 17 5u2

25 25 8.4 8.4 11 7.2 328 708 160 33| 33 6.0

25 24 7.2 8.4 96 8.4 278 583 137 31 11 6.0

24 24 7.2 : 8.4 8.4 e 223 490 112 27 7.2 5.2

24 24 B0 Lo 9, 800 15 6.0 171 865 99 25 5.2 1.2

25 24 3% il 11 6.0 160 991 93 20 3.6 14

24 22 6.0 | 12 9.6 7.2 169 | 1,370 86 24 3.6 12

24 20 6.0 22 9.6 | 40 47,300 | 1,420 66 ) iyg 3.6 11

24 17 ne 12 27,200 982 90 18 4.4 9.6

22 7.2 7.2 12 11, 400 604 69 17 9.6 8.4

14 8.4 8.4 12 5,840 426 60 17 9.6 7.2
52| 18 9.6 | 25 7,500 333 50 17 9.6 6.0
7.2 31 8.4 18 8, 500 338 45 17 9.6 5.2

1§ Tl PR e (oIl e 7 SO (POGliS: O BRSS Al NA 2020 L 1 9, 6. edt i i

Note.—Owing to incomplete record, discharge determined from staff gage reading Oct. 8, 15, Nov. 26,
Deec. 10, Jan. 1, 14, Sept. 23, 30; discharge partly estimated Oct. 16, Dec. 3, 31, Jan. 7, 21, Feb. 21, 27, 28,

Mar. 2,7, 8, 10, Apr. 4,29, May 6, July 1, Aug.26, and Sept. 2.

Discharge determined from gage heights.

ascertained by comparison with Weather Bureau gage, and subject to some error: Oct. 1-7, 9-14, Nov.
27 to Dec. 2, 4-9, Jan. 8-13, 15-20, Feb. 25, Mar. 25-31, Apr. 3, May 5, Aug. 7 to Sept. 1, 24-29. Dis-
charge Apr. 3-6, 24-27, and May 8-11 determined by applying to rating table gage heights for fractional

parts of a day.

Monthly discharge of West Fork of Trihity River at Fort Worth, Tex., for the year
ending Sept. 30, 1922

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

(/5 e ot o S SRR 0% s ORIV A AR TR I S Tr LA 25 2.0 16.2 996
ISOVEIDAL. ool s, Tasebead o aa st | 31 7.2 22.7 1,350
December... 80 1.4 13.0 799
January.... 25 6.0 10.8 664
February. . 80 8.4 13:8 766
March___.._. 130 6.0 23.7 1,460
ADrili. . s 47,300 15 4,380 261, 000
AVERY i ol 28, 400 292 3,390 208, 000
June-v:i... 1,690 45 520 30,900
July.--.. 466 17 89.8 5,520
August.__.. 42 3.6 11.8 726
BODROIIDIOL « 160 rwn - srnmimyn s Jphsbimmefins be st oo 4 aima i 20 2.8 6.97 415
The yedriyisud Sgue. s lballs sspati Qalsinas, 47,300 1.4 708 513, 000
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TRINITY RIVER AT DALLAS, TEX.

LocatioN.—On Commerce Street viaduct in Dallas, Dallas County, 800 feet
below Texas & Pacific Railway bridge, one block from county courthouse
one block upstream from union station, 3 miles by air line and 5 miles by
river below confluence of Elm Fork and West Fork of Trinity River.

DRAINAGE AREA.—5,920 square miles (measured on standard topographic maps;
post-route maps; and' topographic map of Texas, compiled in 1899 by
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles).

Recorps AvAILABLE.—October 1, 1898, to December 31, 1899 (discharge not
computed); July 1, 1903, to December 31, 1906, and October 1, 1920, to
September 30, 1922. Gage readings by United States Weather Bureau
available since 1903.

Gage.—Chain gage attached to downstream handrail of Commerce Street
viaduct; read by C. J. Anderson. From October 1, 1898, to December 31,
1899, gage was at Turtle Creek pumping plant, 2 miles above present gage.
Relation between gages not known.

Di1sCHARGE MEASUREMENTS.—Made by wading, from upstream side of Com-
merce Street viaduct, or from ¢ Millers Ferry’ bridge about 6 miles down-
stream from gage.

CHANNEL AND cONTROL.—Channel practically straight for 1,000 feet above
and 600 feet below station. Right bank medium in height, composed of
clay and gravel, wooded and subject to overflow, left bank high, fairly
clean, and not subject to overflow except at extremely high stages. Bed
is composed of clay and gravel and is fairly permanent. Low-water control
is a gravel and clay shoal, 300 feet below gage. High-water control not
known. A lock and dam, 13 miles below gage, will back water at station
to a gage height of 11.65 feet when wickets are closed. This, however,
seldom occurs.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 42.35 feet
at 5.15 a. m. April 27 (discharge, 75,100 second-feet); minimum stage, 4.32
feet at 4.30 p. m. September 8 (discharge, 19 second-feet).

1898-99; 1903-1906; 1921-22: Maximum stage that of April 27, 1922;
minimum stage that of September 8, 1922.

Maximum flood on record from United States Weather Bureau records,
52.6 feet at 6 p. m. May 26, 1908 (discharge not determined). During
drought of 1917-18 discharge was practically zero.

Ice.—None reported during year.

DiversioNs.—Only known diversions are for municipal uses. No irrigation
of importance above.

RecuLaTiON.—Low-water flow is partly regulated by municipal dams on West
Fork, 40 miles above gage and on Elm Fork, 6 miles above gage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
from 20 to 75,000 second-feet. Gage read to hundredths twice daily,
except as follows: February 18 to 21, Weather Bureau gage-height records
of one reading daily used; April 5, seven readings used; April 25, five read-
ings used, April 26, 19 readings used; and April 27, seven readings used.
Daily discharge determined by applymg mean daily gage height to ratmg
table. Records good.
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Discharge measurements of Trinity River at Dallas, Tex., during the year ending
Sept. 30, 1922

254 Gage Dis- l oA Gage Dis-
Date Made by height | charge || Date Made by height | charge
|
Feet Sec.-ft. Feet | Sec.-ft.
Oct. 23 4.83 39.9 || Apr. 26 | C. E. McCashin...____ 39.74 | 54,700
Dec. 28 4. 58 28.6 QY[R 3 [ e W " 2 73,100
Feb. 23 5. 06 52.2 || Aug. 27 | C. E. Ellsworth ! 33
Apr. 5 36.15 (29,200

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

Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May |June |July | Aug. | Sept.
22 28 33 36 75 75 137 | 13,200 | 1,200 121 51 22
22 26 33 33 66 69 220 | 10,800 | 1,280 113 48 24
33 30 30 28 63 66 145 | 9,440 | 1,420 775 30 24
72 43 30 38 81 57 10,900 | 8,150 | 1,810 | 1,350 40 28
63 46 30 46 81| 54 29,500 | 3,900 | 2,020 | 2,260 40 28
48 43 28 33 78 54 | 18,600 | 3,260 ; 5,000 680 38 24
48 43 28 30 66 51 | 12,500 | 1,810 | 6,900 460 38 24
43 40 26 30 63 43 | 8,600 | 2,900 | 6,180 340 36 20
40 40 24 30 60 48 | 6,080 | 66,300 | 5, 310 33 20
38 43 24 51 54 | 46 | 5,300 | 58,400 | 3,460 265 30 22
46 43 26 57 43 46 | 3,580 | 34,800 | 2,050 200 28 22
38 40 30 46 40 43 | 2,170 | 20,200 | 1,840 154 28 22
38 46 36 40 40 43 | 1,570 | 11,700 | 1, 129 28 22
38 43 36 40 40 43 | 1,250 | 8,020 950 113 33 22
38 43 30 40 40 43 | 1,200 | 6,130 700 105 36 24
40 43 28 40 40 43 | 1,200 | 4,480 680 94 36 22
43 43 26 36 38 43 | 1,250 | 3,740 600 78 28 22
46 46 22 38 43 43 | 1,250 | 3,100 460 51 28 24
43 48 22 36 33 43 | 1,250 | 2,320 310 46 33 30
46 46 22 30 38 46 | 1,250 | 1,480 310 154 33 28
43 57 22 30 38 43 340 | 1,150 325 113 36 26
43 48 22 33 40 43 190 4 2,200 265 63 36 22
40 43 24 38 46 43 230 | 4,120 200 57 38 24
40 40 24 43 57 30 230 | 3,060 190 54 33 24
40 40 26 48 60 36 | 7,020 | 2,290 190 51 30 24
38 40 26 54 | 62,300 | 1,930 181 51 26 24
38 40 28 63 | 72,100 | 1,630 190 48 26 22
48 38 30 39,600 | 1,200 181 51 26 26
40 33 40 105 | 20,800 825 163 51 28 26
40 33 40 102 | 15,000 825 154 51 28 26
BRI o 38 3158 [ QOO ] 51 b P AR

Monthly discharge of Trinity River at Dallas, Tex., for the year ending Sept. 30, 1922

Discharge in second-feet & o
un-off in

Month acre-feet

Maximum | Minimum | Mean

(075172, RSt SO S s s W DI B S 72 22 41.7 2, 560
November 57 26 41.2 2, 450
December 40 22 28.5 1,750
GAIURLY- = "X e i et 66 28 42.6 2,620
TShIBALY | ol o0t h o d 81 33 54.2 3,010
SNTRFANC ot LT oo Bl e 105 30 55.3 3,400
v oy 4 | NS e R L SR R 72,100 137 | 10, 900 649, 000
gl e A e BRI N N TR R 66, 300 800 | 9,490 584, 000
¢ 7 GRS LR ST 6, 154 | 1,550 92, 200
@ 5 A R S LR DT 2,260 46 272 16, 700
BANIRE: o e AR 51 24 33.1 2, 040
LT a7 N R ) SRR T Tt - SR 30 20 23.9 1,420
YT g SRR L DR R SRS TS SN S 72,100 20 | 1,880 1, 360, 0@
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ELM FORK OF TRINITY RIVER NEAR DALLAS, TEX.

LocaTioNn.—At city of Dallas pumping plant and dam (known as Record Cross-
ing plant), 300 feet above Record Crossing highway bridge, 2,800 feet above
Chicago, Rock Island & Gulf Railway bridge, 1.2 miles above confluence with
West Fork, and 5 miles northwest of Dallas, Dallas County.

DRrAINAGE AREA.—2,480 square miles (measured on post-route map of Texas).

REecorps avaiLaBLe.—October 17, 1920, to September 30, 1922.

Gace.—Vertical staff in three sections, attached to pump house; read by W. J.
Selby.

DiscHARGE MEASUREMENTS.—Made from Record Crossing highway bridge, 200
feet below gage, from Rock Island Railway bridge half a mile below or by
wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifting. Control
is concrete dam; permanent. Left bank high, wooded, and not subject to
overflow, except at extremely high stages. Right bank medium in height,
wooded, and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20.20 feet at
10 a. m. April 27 (discharge not determined; backwater from Trinity River
existed on this day which affected gage height); no flow during several
periods.

1920-1922: Maximum stage recorded that of April 27, 1922; no flow
during several periods.

Ice.—None reported.

Diversions.—No diversions except for municipal use, the largest being at the
Record Crossing plant. The sum of all the diversions is believed to be only
a small percentage of the total run-off during years of ordinary flow.

Recurarion.—Flow regulated during extremely low stages by city of Dallas
reservoir at Carrollton.

Accuracy.—Stage-discharge relation permanent, except when affected by
backwater from Trinity River. Rating curve well defined below 1,100
second-feet, and fairly well defined from 6,200 to 16,000 second-feet. No
measurements between 1,100 and 6,200 second-feet, and this portion of
rating may be slightly in error. Gage read to hundredths twice daily and
oftener during floods. Daily discharge determined by applying mean daily
gage height to rating table, except as noted in footnote to daily-discharge

,  table. Records fair.

The following discharge measurement was made by DSA. Dudley:
February 23, 1922: Gage height, 2.96 feet; discharge, 22.1.second-feet.
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Daily discharge, in second-feet, of Elm Fork of Trimity River near Dallas, Tex.,
for the year ending Sept. 30, 1922

Day Dec. Jan. Feb. | Mar. | Apr. | May | June | July
38| 21 25 635 | 9,820 | 670 | 18
2| 14 25 200 | 6,80 | 855 | 10
gl 21 110 | 6050 | 1,050 | 892
14 15 21 |10,100 | 4,330 | 1650 | 1,490
17 34 17 1,810 | 742 | 1,490
8| 34 17 [(10,900 ) 340 | 2,460 | 315
Ayl 10 10 268 | 3,310 | 180
‘2| 83| 10 [ 4760| 930 | 3140| 118
5| &3] 1001970 2,050 | 76
14 21 8.3 | 1,330 1,330 | 192
15 61| 61| 818|100 50| 45
10 44 61| 368 330 | 27
8.3 | 61. 44| 268 200 | 12
50| 44| 61| 7160|3560 200 8.3
8.1[ . ar] 8s - die 152 50
61| 61| 83| 106| 305| 12 50
44 18 8.8 ale)| «305| 118 .5
44| 83| 14 200 | 320 82 0
Ld I R8T el 10 930 | 205 67 0
3.2 P e 281 | 222 61 417
342 [t SR 88 9| 200| 116 4
I I 64 | 1,810 88 4.4
61 14 17 47| 2720 3 I
7.2| 2 17 37 | 1,730
10 29 9.4 | 3,480 | 635
21 14 340 95 Ll
21 10 290 Y BTN
21 45 |h18,600- 160 D g
29 70 140 T T
21 55 236 G,
14 s e il S

Nore.—Backwater from Trinity River existed Apr. 5-7, 26-30, and May 9-13; discharge estimated by
studies of other data. No flow Oct. 1 to Dec. 26, July 18, 19, July 23 to Sept. 30; Dec. 27 (half a day), and
July (one-fourth day). Stage probably somewhat affected by backwater Apr. 4, 8-10, 25, May 2-5, 14-16,
and June 6-9; discharge on these days subject to some error.

Monthly discharge of Elm Fork of Trinity River mear Dallas, Tex., for the year
ending Sept. 30, 1922

Discharge in second-feet o
Run-off in
Month acre-feet
Maximum | Minimum | Mean it
0.0 L7 105
2 8.90 547
4.4 14.4
4.4 21.8 1, 340
37 5, 060 301, 000
140 4,370 269, 000
17 657 39, 100
161 9,
.0 859 622, 000

Nore.—See footnote to table of daily discharge.

BRAZOS RIVER BASIN
BRAZOS RIVER AT WACO, TEX.

LocaTioNn.—At Southern Traction Co.’s bridge in Waco, McLennan County, 214
miles below mouth of Bosque River and 414 miles above mouth of Cotton-
wood Creek.

DRAINAGE AREA.—25,500 square miles® (measured on standard topographic
maps; post-route map; and topographic map of Texas, compiled in 1899
by Robert T. Hill, of U. S. Geological Survey; scale, 1 inch=25 miles).

¢ Revised since publication of Water-Supply Paper 308.
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RECORDS AVAILABLE.—September 14, 1898, to December 31, 1911; October 1,
1914, to September 30, 1922. Records of stage have been obtained by
United States Weather Bureau since August 9, 1900.

Gace.—Gurley graph water-stage recorder installed March 29, 1918, on down-
stream side of pier of Southern Traction Co.’s bridge, 100 feet upstream
from suspension bridge; inspected by H. E. Isaacks. For history of gages
used prior to March 29, 1918, see Water-Supply Paper 508, page 12.

DiscHARGE MEASUREMENTS.—Made from upstream side of first one-span high-
way bridge above gage or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifts. Banks are
clay, medium in height, have been improved by the city, and are over-
flowed at extremely high stages. Channel straight above and below for
several thousand feet. Location of control not known.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 35.9 feet
at 2 a. m. May 10 (discharge, 122,000 second-feet); minimum discharge, 50
second-feet at 11 a. m. March 23.

1898-1922: Maximum stage recorded, 39.7 feet December 3, 1913 (dis-
charge not determined); no flow August 20-21, 1918.

Ice.—None reported during year.

Diversions.—Record of the Board of Water Engineers for the State of Texas
shows that numerous small diversions are made above station for mining,
irrigation, and municipal uses, but total probably does not appreciably affect
the flow, except during low stages.

RecuraTION.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
below 15,000 second-feet and fairly well defined for all stages. Oper-
ation of water-stage recorder satisfactory from October 1 to May 5,
except for short breaks in record January 1-8 and May 26-31, and from
May 6 to September 30 when United States Weather Bureau record of one
reading daily to tenths was used, except for May 10, 11, 12, and 23, when
several readings were made. October 1 to May 5, mean daily gage heights
obtained from recorder graph by inspection, or by use of planimeter. Daily
discharge determined by indirect method for shifting control, except as noted
in footnote to daily discharge table. Records fair.

CooreraTiON.—Record of gage heights furnished by United States Weather
Bureau May 6 to September 30.

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

30, 1922
a3 Gage Dis- 1 Gage | Dis-

Date Made by height | charge Date Made by height | charge
Feet Sec.-ft. Sec.-ft.

Oct. 24 | C. E. Ellsworth________ 5. 88 91.6 || May 11 a 85,100
Nov. 26 | Trigg Twichell.________ 5. 90 100 12 @ 54, 300
Heb. <18 1D A Dudley_ -2, .l s 5,92 78 23 13, 200
Apr. 20 | McCashin and Isaacks.| 8.37 | 2,050 June 21 1,810

27 | H.E.Isaacks........_. 30.2 [e85,000 Aug. 17
May 10 | C. E. Ellsworth________ b 33.6 |114,000 Sept. 23 161

a Surface velocity observed and coefficient of 0.96 used to reduce to mean velocity.
b Weather Bureau gage used beginning with this measurement.

122 _
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Daily discharge, in second-feet, of Brazos River at Waco, Tex., for the year ending
Sept. 30, 1922

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

417 67 134 81 121 117 455 | 32,000 | 1,660 875 161 17
360 66 134 81 106 90 275 | 30,700 | 1,890 800 161 117
318 63 108 81 102 84 | 1,960 | 29,800 | 1,460 730 161 161
292 62 100 98 98 81 | 73,500 | 25,700 | 2,900 | 3,050 138 138
265 63 98 67 100 81 | 63,300 | 17,800 | 2,300 | 2,300 138 138

242 63 96 67 93 74 | 15,400 | 14,800 | 1,770 | 1,890 138 138
230 63 104 67 91 71 | 12,500 | 17,800 | 16,400 1,513(1)8 117 138

245 61 106 70 102 74 | 12,200 | 66,400 | 13,100 660 138 138
239 60 .98 90 95 68 | 10,100 |117,000 | 7,850 660 117 138

2.2 e e SR 109 62 75 61 73 55 | 1,510 | 2,900 | 1,770 440 117 186
O Rl 100 70 84 63 71 54 | 1,250 | 24,500 | 1,560 394 117 161
oo A 98 70 75 73 71 52 | 1,090 | 15,400 | 1,460 394 98 161
24 oiilai 93 74 75 75 70 85 | 1,280 | 5,300 | 1,280 314 98 186
SOLEEL ik 90 78 75 7 81 50 | 8,100 | 3,350 | 1,190 278 98 161
84 91 74 17 98 214 | 54,700 | 2,750 | 1,030 278 98 161
7 91 74 78 102 138 | 74,600 | 2,300 | 1,030 245 17 161
81 78 74 95 117 | 52,600 | 2,300 [ 1,030 245 117 138
75 73 75 126 ool 3,800 | 40,900 | 1,770 950 214 117 138
71 84 74 17, BRI 1,190 | 30,200 | 1,660 [ 1,030 214 117 138
BT ookt 74 3 13 f M 1,800° oo meln 2,900 |-oooox 186 1y R

NoTE.—Owing to incomplete record discharge partly estimated Dec. 2, 3, 17, 23, 24, 30, 31, Jan. 21, Feb.
‘11\71 Maé‘. 24é 25, and Apr. 1. United States Weather Bureau record of stage used Jan. 1-8, Mar. 26-31, and
ay 6 to Sept. 30.

Monthly discharge of Brazos River at Waco, Tex., for the year ending Sept. 30,
1922

Discharge in second-feet -

Month Run-off in
acre-feet
Maximum | Minimum | Mean

417 67 173 10, 700
91 59 67.1 3,990
134 74 90.4 5, 560
125 61 79.1 4,860
121 67 87.3 4,850
3, 800 50 291 17, 900
74, 600 275 | 19, 000 1,130, 000
117, 000 1,660 | 23,700 1, 460, 000
20, 600 950 | 3,860 230, 000
3,050 186 775 47,700
161 98 118 7,250
186 L 143 8, 520
117,000 50 | 4,040 2,930,000
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BRAZOS RIVER NEAR COLLEGE STATION, TEX.

LocaTrioN.—At Jones Bridge, 4 miles below Munson Shoals, 6 miles southwest of
College Station, Brazos County, 19 miles above mouth of Yegua River, and
30 miles above mouth of Navasota River.

DRAINAGE AREA.—35,400 square miles (measured on standard topographic maps;
post-route map; and topegraphic map of Texas, compiled in 1899 by Robert
T. Hill, of United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—February 23, 1918, to September 30, 1922.

Gace.—Standard chain gage on upstream handrail of bridge installed April 18,
1922; read by Lamar McRae. Gage from February 23, 1918, to April 17,
1922, was vertical staff in two sections on fourth pier from right bank.
Section 0 to 14 feet was attached to sheet piling around footing of pier.
Section 14 to 52 feet was painted on same pier.

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

CHANNEL AND CONTROL.—Bed composed of sand and mud; shifting. Location
of control not known. 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 year, 49.0 feet 7
a. m. April 6 to 7 a. m. April 7 (discharge, 121,000 second-feet); minimum
stage, 5.6 feet March 21-24 (discharge, 380 second-feet, subject to error
owing to inability of observer to read gage accurately).

1918-1922: Maximum stage recorded, 53.0 feet, 1 to 3 a. m. September 12,
1921 (discharge not determined); minimum stage, 3.75 feet September 4,
1918 (discharge, 92 second-feet).

Ice.—None reported during year.

Diversions.—No important diversions above or below station.

RecurLaTiON.—None. A lock and dam is being constructed by the War Depart-
ment about 25 miles upstream, which may eventually regulate the flow during
extremely low stages.

Accuracy.—Stage-discharge relation not permanent. Rating curve well de-
fined below 40,000 second-feet, and poorly defined from 40,000 to 114,000
second-feet. Gage read to tenths twice daily. Daily discharge determined
by indirect method for shifting control, except as noted in footnote to daily-

. discharge table. Records fair.

Discharge measurements of Brazos River near College Station, Tex., during the year
ending Sept. 30, 1922

i Gage Dis- 21 Gage | Dis-
Date Made by height | charge || Pate Made by: height | charge
|
Sec.-ft

Nov. 13 5 Mar. 28
25 590 || Apr. 19
Dec. 15 551 30
Jan. 22 474 || July 8
Feb. 19 518 || Sept. 29

@ Surface velocities observed and coefficient of 0.95 used to reduce to mean velocities.
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Daily discharge, in second-feet, of Brazos River near College Station, Tex., for the
year ending Sept. 30, 1922

Day 10ct. Nov. | Dec. | Jan. | Feb. | Mar. | '‘Apr. May | June | July | Aug. | Sept.

1 5,230 | 24,200 | 97,300 | 5,230 | 2,960 | 1,350 550
5,230 | 19,000 |109,000 | 4,640 | 2,960 | 1,280 550

1,500 11" 570 825 101,000 | 92,500 | 7,660 | 3,140 | 1,080 | 505

895 | 85, 61,800 | 20,000 | 3,600 | 1,080 | 505

660 | 45,600 | 45,900 | 23,200 | 3,050 | 1,140 | 480

496 | 550 | 33,000 | 64,300 | 19,000 | 2,700 | 1,080 | 460

512 550 | 23,200 | 87,000 | 9,920 | 2,540 | 1,010 | 460

550 | 34,100 | 98,200 | 9,560 | 2,540 | 1,010 | 460

565 550 | 33,000 (102,000 | 8,840 | 2,460 | 1,010 | 460

550 | 25,300 | 73,400 | 8,300 | 2,300 | 1,010 | 460

551 550 | 17,900 | 51,800 |- 8,140 | 2,780 | 1,010 | 460

1,500 : 550 | 13,000 | 74,600 | 6,000 | 2,870 | 945 | 460

578 518 550 | 7,660 | 37,500 | 4,750 | 2,540 885 480

474 518 380 | 4,640 | 25,300 | 4,000 | 2,220 825 400

512 380 | 3,800 | 35,500 | 3,410 | 1,920 | 825 | 400

590 605 | 3,800 | 21,100 | 3,410 | 1,920 | 825 | 400
742 | 400

;15 280

15 0

570 715 | 400
715 | 420

16 |oooe-

Nore.—Braced figures show estimated mean discharge for periods included. Discharge Feb. 26 to
Mar. 31 subject to some error owing to poor condition of gage.

Monthly discharge of Brazos River mear College Station, Tex., for the year ending
Sept. 30, 1922

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

October 1, 500 92, 200
945 56, 300
539 33, 200

506 31,1
877 48, 700
3, 760 231, 000
39, 300 2, 340, 000
58, 800 3, 620, 000
7,040 419, 000
2,430 150, 000
955 58, 700
463 27,600
1210000 e Tl s R i 9,810 | 7,100,000

CLEAR FORK OF BRAZOS RIVER AT CRYSTAL FALLS, TEX.

Location.—At Walker-Caldwell Water Co.’s pumping plant, one-fourth of a
mile north of Crystal Falls, Stephens County, 1 mile above mouth of Hubbard
Creek, and 10 miles north of Breckenridge.

DRrAINAGE AREA.—Not measured.
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RECORDS AvAILABLE.—Gage height from November 12, 1921, to September 30.
1922.

Gage.—Vertical staff on right bank, opposite pumping plant; read by pumpman.

DiscHARGE MEASUREMENTS.— Made by wading or from highway bridge 500 feet
below gage.

CHANNEL AND cONTROL.—Right bank high and fairly clean; left bank wooded
and is overflowed during extremely high stages. Control is formed by
concrete dam about 800 feet below gage.

ExTrEMES OF sTAGE.—Maximum stage during period November 12, 1921, to
September 30, 1922, 18.25 feet at 10.30 p. m. April 30 (discharge, not deter-
mined). No flow during long period.

Ice.—None reported during period of record.

Drversions.—Large part of ordinary flow diverted for municipal use and mining
purposes.

ReGcuLaTiON.—LOW-water flow partly regulated by dam above gage.

Accuracy.—Stage-discharge relation permanent. Rating curve not developed.
Gage read to hundredths twice daily. Daily discharge not determined.

No flow on November 12, 1921, when station was established. No discharge
measurements have been made during the year.

Daily gage height, in feet, of Clear Fork of Brazos River at Crystal Falls, Tex., for the
year ending Sept. 30, 1922

Day Apr. | May | June Julyi Aug. | Day Apr. | May | June | July | Aug.
|
1

Nore.—No flow Nov. 12 to Apr. 3, July 24, Aug. 2-6, and Aug. 12 to Sept. 30. No record July 9-12.

LITTLE RIVER AT CAMERON, TEX.

Locarion.—200 feet below city pumping plant, half a mile south of Cameron,
Milam County, 1 mile above Gulf, Colorado & Santa Fe Railway bridge,
6 miles below mouth of San Gabriel River, and 25 miles above-confluence
with Brazos River.

DRrAINAGE AREA.—7,010 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of United States Geological Survey; scale, 1 inch=25 miles).

REcoORrDs AvAILABLE.—November 1, 1916, to September 30, 1922,

Gage.—Vertical and inclined staff; three sections attached to trees on left bank
a short distance below home of pumpman; read by M. H. Hayes or R. G.
MecClellan.

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

\
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CHANNEL AND cONTROL.—Bed composed of rock, gravel, and sand; free from
vegetation; shifts. Banks composed of clay and gravel; medium height;
wooded; subject to overflow only during extreme stages. At a stage of
about 18 feet (discharge, 6,950 second-feet), water begins to enter old
channel a mile above gage and returns to main channel below the gage;
consequently, all records of discharge greater than 6,950 second-feet, do
not represent the total flow of the stream, but only that in the main channel.
Rock and gravel shoal 100 feet below gage serves as control for low and
medium stages; shifts. During extremely high stages on Brazos River,
backwater may reach gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 34.7 feet on
April 5 (discharge, 14,700 second-feet, determined by extension of rating
curve and subject to error); minimum discharge, 122 second-feet on Sep-
tember 10. ;

1917-1922: Maximum stage recorded, 49.5 feet at 2.30 p. m. September
10, 1921 (discharge, 647,000 second-feet, determined by slope method,
using value of 0.035 for ‘‘n”’ in Kutter’s formula. This was total discharge
of river); minimum stage, 0.78 foot at 7 a. m. September 3, 5, and 7,
1918 (discharge, 2.6 second-feet).

Ice.—None reported.

Diversions.—Numerous small diversions are made for irrigation and municipal
uses, but such diversions have little effect on flow at station, except during
extremely low stages. Records of the Board of Water Engineers for the
State of Texas show that about 2,500 acres have been declared irrigated
above the station. No diversions of consequence below the station. During
time of low flow, water pumped by Cameron Power & Light Co. affects
the flow at this station. See also “Channel and control.”

REGULATION —=Slight effect of pumping for city of Cameron.

Accuracy.—Stage-discharge relation not permanent. Extremely high stages
of Brazos River may cause backwater at this station. Rating curve well
defined from 5 to 1,500 second-feet, and fairly well defined to 14,000 second
feet. However, this curve is for main channel only. Above a discharge-
of about 6,950 second-feet, water enters an old channel about a mile above
gage and returns to river below the gage. Gage read to hundredths twice
daily and oftener during floods. Daily discharge determined by indirect
method for shifting control, except as noted in footnote to daily-discharge
table. Records fair.

Discharge measurements of Little River at Cameron, Tex., during the year ending
Sept. 30, 1922

T 7
Tt Gage Dis- 2. Gage | Dis-

Date Made by— - height | charge | Date Made by height | charge

I |

Feet | Sec.ft. |\ | Feet | Sec.-ft.

Oct. 15 4 520 || Apr. 17 | C. E. McCashin_.____. 9.61| 2,470
Nov. 24 2.84 308 || July - -8.| C. E. Ellsworth._______ .5.0L.| .. 791
Feb. 16 2.45 | 218 i Sept. 29 | McCashin and Slack...| 2.24 165
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Daily discharge, in second-feet, of Little River at Cameron, Tex., for the year ending

Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
12,900 | 3, 690 721 216 131
14, 200 | 3, 060 689 216 129
13,300 | 3,790 658 204 127
13,600 | 5,210 658 192 127
13,600 | 2,790 658 192 127
12,800 | 2,400 721 192 127
12,300 | 2,790 787 192 127

9,670 | 3,150 753 180 126
10, 100 | 3, 510 689 192 124
8,950 | 3,650 787 180 122
8,810 | 3,020 721 192 154
9,050 | 2,440 658 192 221
9,670 | 2,160 596 192 236
8,760 | 1,960 534 192 226
8, 1, 800 534 180 204
12,200 | 1,640 596 180 194
12,300 | 1,480 503 180 197
12,200 | 1,380 472 180 190
12,100 | 1,300 441 169 185
11,400 | 1,270 394 169 178
10,600 ! 1,880 379 169 171
9,060 1,440 | 348 | 169 165
8,180 1,130 317 158 160
6,170 1,130 302 148 156
4,820 1,130 286 144 154
4,020 1,060 286 136 152
3, 600 957 286 136 150
3,380 889 270 136 148
3,200 821 242 134 148
3, 150 75 228 133 -148
8,405 s 216 K7 i | PSP

Norte.—Braced figures show estimated mean discharge for periods included.

Monthly discharge of Little River at Cameron, Tex., for the year ending Sept. 30, 1922

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

BOhOhan. L st e 587 36, 100

______ 340 5
...... 379 23,300

........ 328 )
........ 537 29, 800
........ 1, 530 94, 100
........ 6, 940 413, 000
........ 9, 250 569, 000
........ 2,120 126, 000
........ 507 31, 200
SR R N I I IR TR Y 173 10, 700
Beptembar- el e e s L A 236 122 160 9, 530
Inedyenry s s S NS T le e Ll S InE S SR A2, T IR PN 1,910 1, 380, 000
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COLORADO RIVER BASIN
COLORADO RIVER AT BALLINGER, TEX.

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

DrAINAGE AREA.—12,500 square miles (revised; measured on standard topo-
graphic maps; post-route map; and topographic map of Texas, compiled
in 1899 by Robert T. Hill, of United States Geological Survey; scale, 1 inch=
25 miles).

REucorps AvAiLABLE.—December 11, 1915, to September 30, 1922. Records
of stage have been obtained by the United States Weather Bureau since
July 1, 1903; current-meter measurements were begun May 29, 1915.

‘GageE.—Chain gage attached to downstream handrail of bridge; read by A. J.
Voelkel. Zero of gage lowered 1 foot on May 4, 1921.

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

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

Ice.—None reported during year.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 26.0 feet,
during night of April 26 (discharge, about 28,000 second-feet, determined
from extension of rating curve and subject to large error). No flow October
1 to November 30, March 7-24, and April 18-23.

1916-1922: Maximum stage recorded that of April 26, 1922; no flow
during several periods.

Diversions.—During low stages a large part of the flow is diverted a few miles
above the station for irrigation. Records of the Board of Water Engineers
for the State of Texas show that about 6,900 acres have been declared irri-
gated above the station.

RecuLaTioN.—None of consequence.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined from 0 to 16,000 second-feet. Gage read to hundredths twice daily.
Daily discharge determined by indirect method for shifting control, except
from April 3 to August 9, when daily mean gage height was applied to
rating table and as noted in footnote to daily-discharge table. Records
poor.

Discharge measurements of Colorado River at Ballinger, Tex., during the year
ending Sept. 30, 1922

e Gage Dis- A Gage Dis-
Date Made by height | charge || Date Made by height | charge
Feet Sec.-ft. Feet | Sec.-ft.
Nov. 8 | Ellsworth and Dudley.| e—. v3 0.0 May 4| C.E. McCashin______ 7.66 | 4,710
Jan S ISR West a2 el .24 .6 || July 30 | Trigg Twichell..__.___ .94
May 2| C.E.McCashin.._._... 16. 50 |b15, 200

@ Below point of zero flow. ;
* Surface velocities taken for part of measurement and coefficient used to reduce to mean velocities.
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Daily discharge, in second-feet, of Colorado River at Ballinger, Tex., for the year'

ending Sept. 30, 1922

Day Dec. Jan. Feb. | Mar. | Apr. May | June | July | Aug. | Sept.
|
280 95 10 4.8
302 410 9.2 4.4
2,850 | 1,200 8.4 5.6
6, 650 235 7.6 5.6
2, 760 119 6.0 4.4
1,480 267 10 3.2
2, 670 207 9.2 2.4
1, 130 194 9.2 2.0
750 152 9.2 2.4
650 113 26 78
478 95 17 16
410 68 12 12
298 60 12 28
247 58 10 25
1.0 0.5 (g3 Se s S b 54 | 18,200 218 50 7.6 16
........ 12, 500 42 7.6 11
38 6.8 9.2
36 6.0 6.8.
34 7.6 26
37 9.2 32
26 8.4 4.8
22 8.4 3.6
28 7.6 2.4
22 6.0 2.0
21 4.8 2.0
18 4.4 1.8
14 7.6 18
15 8.4 1.6
14 8.4 1.4
16 8.4 14
13 BIBRL e e

Norte.—Braced figures show estimated mean discharge for periods indicated. No flow for periods not.
recorded. Discharge Apr. 26-28 from extension of rating curve and subject to large error.

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

Sept. 30, 1922

Discharge in second-feet

Run-off in

Month
Maximum

Minimum

Mean

acre-feet

s Estimated; see footnote to table of daily discharge.
Note.—No flow during October and November.

COLORADO RIVER NEAR CHADWICK,

TEX.

LocatioNn.—At Gulf, Colorado & Santa Fe Railway bridge half a mile below
Chadwick dam, 1 mile above mouth of Elliott Creek, 2 miles west of Chad
wick, on line between San Saba and Lampasas counties, and 214 miles:

below mouth of San Saba River.
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DRAINAGE AREA.—26,400 square miles (measured on standard topographic
maps; post-route map; and topographic map of Texas, compiled in 1899 by
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles).

RECORDS AVAILABLE.—October 21, 1915, to October 31, 1922, when station was
discontinued.

Gace.—Vertical and inclined staff, in four sections on right bank, 75 feet upstream

" from railway bridge. A high-water section is painted on second concrete
pier from left abutment of railway bridge; read by A. G. Walker. For
history of gages used prior to April 1, 1920, see Water-Supply Paper 508,
page 28.

DisCHARGE MEASUREMENTS.— Made either by wading or from railroad bridge
at gage, or from Red Bluff highway bridge, 214 miles below gage.

CHANNEL AND CONTROL.—Bed composed of rock and gravel; shifts slightly.
Channel straight above and below station for 1,000 feet. Left bank high,
rocky, wooded, and not subject to overflow; right bank medium in height,
wooded, composed of clay and gravel, and subject to overflow during extreme
stages. Location of control not known, but current-meter measurements
indicate that it shifts; affects stage-discharge relation at low stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 51.5 feet
at 3 p. m. April 26 (discharge not determined); minimum stage, 0.70 foot
November 20 and 21 (discharge, 45 second-feet).

1916-1922: Maximum stage recorded that of April 26, 1922; minimum
stage, 0.16 foot August 22 and 23, 1918 (discharge, 1.5 second-feet).

Ice.—None reported during year.

DrversionNs.—No large irrigation works have been completed in drainage basin
above station, but tracts ranging in size from 5 to 1,500 acres adjacent to
the main river and tributaries are irrigated by diversions. A large part of
the irrigated area is in 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 serves only to divert to a water wheel that has not been
operated for some time. Records of the Board of Water Engineers for the
State of Texas show that about 30,000 acres have been declared irrigated
above the station.

ReguLATION.—None of consequence, except possibly during extremely low
stages.

Accuracy.—Stage-discharge relation not permanent for low stages, but not
seriously affected during medium or high stages.' Rating curve well de-
fined below 80,000 second-feet. Gage ordinarily read daily to hundredths
during low and medium stages, and to tenths during high stages, but ob-
server’s readings subject to error. One reading a day may not be true
index to discharge, owing to rapid fluctuations. Daily discharge determined
by indirect method for shifting control during low stages and by applying
gage heights to rating table for medium and high stages, except as noted in
footnote to daily-discharge table. Records poor.

Discharge 'measurements of Colorado River near C’hadwzck Te:c during: the year
ending Sept. 30, 1922

Sl Gage Dis- l , LD Gage | Ijis-
Date Made by height | charge || DAt ’ , Made by height | charge
|
Il
Feet | Sec.-ft. ’ . Feet | Sec.-ft.
Nov.19 | D. A. Dudley....._____ 0.70 5| July 28 | Trigg Twichell_...___._. 1.37 177
a2 R G Wit o So e Sl .78 62 || Oct. 6 | Ellsworth and Slack.__ .87 101

101120—251—wsp 548——3
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Daily discharge, in second-feet, of Colorado River, near Chadwick, Tex., for the

period, Oct. 1, 1921, to Oct. 31, 1922

Day Oct. | Nov. | Deec. | Jan. | Feb. | Mar. | Apr. May | June July | Aug. | Sept. | Oct.
91 54 54 85 81 64 1,180 | 67,300 | 3,230 200 169 105 109
99 54 54 81 2L 68 705 | 63,700 | 1,320 230 167 105 105
202 57 51 77 77 70 575 | 50,400 | 1,250 | 1,460 159 103 105
305 54 48 77 75 70 | 17,300 | 59,700 | 5,820 | 9,300 155 103 105
235 54 48 62 75 74 26 800 | 56,100 | 10,400 - 139 103 105
195 54 48 62 75 74.| 7,220 | 54,300 | 8,520 | 4,540 125 103 101
151 54 51 62 ok 72| 6,460 | 4,870 | 7,850 | 1,680 125 103 101
107 52 57 62 e 70 | 4,650 | 6,370 | 3,050 | 1,250 121 105 101
________ 91 51 72 64 Vv 70 | 4,210 | 7,870 | 3,320 900 125 105 105
10_ ERSSISVE el ] 52 75 64 75 69 | 18,600 | 9,430 | 1,840 758 141 103 103
RS s 66 52 79 68 7 68 | 26,600 | 6,000 , 1,390 615 311 103 101
S A 63 51 75 68 77 64 | 6,120 | 5,660 | 1,120 535 283 105 101
60 48 72 64 2% 62| 2,240 | 4,010 900 465 143 104 101
60 48 69 64 75 58 900 | 2,870 800 395 143 103 105
63 48 69 64 70 56 705 | 14, 800 705 341 139 103 105
JBe s 60 50 75 68 68 54 615 | 34,700 705 277 139 105 105
;i g 57 50 74 68 64 52 335 | 37,800 615 264 139 105 121
18 57 48 74 70 64 50 305 | 46, 100 615 | 250 137 105 121
¢ o TS 57 46 72 69 62 50 305 | 25, 200 465 235 125 103 117
. WESRER g, 54 45 69 68 62 50 245 | 6,340 1, 600 230 125 101 117
54 45 69 68 62 50 210 | 6,340 | 1,840 225 107 103 113
54 48 66 70 63 | 52 205 | 5,310 | 1,390 210 107 103 113
54 51 66 70 64 52 200 | 4,760 1, 060 147 105 103 109
54 57 66 70 64 50 198 | 3,810 900 103 103 107 109
54 57 66 70 63 81 | 17,300 | 3,610 705 195 103 111 113
51 60 69 74 62 70 | 86,000 [ 1,250 575 190 103 117 113
51 60 69 77 62 342 | 81,800 900 500 184 105 117 117
51 57 70 79 64 615 | 88,400 750 395 178 103 121 117
51 57 72 BL b s 1,250 | 77,900 705 335 173 103 141 121
51 54 75 7y | I e S 8,260 | 68,900 | 5,310 277 173 101 121 117
B2 ars-L 4 83 T4 fxeeoi 2,600 i 2o nidae 3 810 f: et 4 169 101 deuei iy 117

Nore.—No record and discharge interpolated Oct. 3, 7, Nov. 11, 19, Dec. 17, 28, Jan. 7, 19, 28, Feb. 25,
Mar. 10, 16, 27, May 8, June 4, July 10, 27, Aug. 23, 25, Sept 5 and 13. stcharge Apr 26 27, and 28 from
extension of ratlng curve and sub]ect to error.

Monthly discharge of Colorado River mear Chadwick, Tex., for the period Oct. 1,

1921, to Oct. 31, 1922

.
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1921-22
305 51 87.9 5, 400
60 45 52.3 3,110
83 48 66. 4 4, 080
85 62 70.0 4, 300
81 62 70.2 3, 900
8, 260 50 474 29, 100
88, 400 198 | 18,200 1, 090,
67, 300 705 | 19,400 "1, 190, 000
10, 400 277 | 2,100 125, 000
11, 000 103 | 1,190 73,100
311 101 137 8, 430
141 101 107 6, 380
88, 400 45 | 3,510 2, 540, 000
121 101 109 6, 730
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COLORADO RIVER AT MARBLE FALLS, TEX.

LocarioN.—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 Llano River, and 23 miles above mouth of Pedernales River.

DRAINAGE AREA.—32,200 square miles (measured on topographic and post-
route maps.)

REecorps AvaiLaBLE.—October 1, 1916, to September 30, 1922. Miscellaneous
discharge measurements were made in 1902. Records of stage have been
obtained by the United States Weather Bureau since January 1, 1908.

Gage.—United States Weather Bureau weight-and-tape gage on upstream side of
bridge; read by M. M. Galloway.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of solid rock. Bank composed of
rock, gravel, and clay; wooded, high, and not subject to overflow. Rapids
just below gage serve as fairly permanent control.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 22.3 feet at
about 1 p. m. May 1 (discharge not determined); maximum stage, 1.10 feet
at 7.30 a. m. October 30 and 31, and 7.30 a:. m. to 5.30 p. m. November 20;
(discharge, 63 second-feet, subject to error owing to influence of wind
on tape).

1900-1922: Maximum stage, 23.9 feet April 7, 1900 (discharge not
determined); no flow August 7, 8, 11-25, 1918, caused by storing water
above gage.

Ice.—None.

Drversions.—Several large projects have been proposed in the drainage basin
above station, but none has been developed. Numerous small diversions
for irrigation and municipal uses are made above the station. Total amount
diverted not known. Records of the Board of Water Engineers for the
State of Texas show that approximately 36,000 acres have been declared
irrigated by diversions above station. Little water is diverted between
Marble Falls and Austin.

RecuraTioN.—None of importance except possibly during extremely low stages.

Accuracy.—Stage-discharge relation not permanent. Rating curve well
defined from 0 to 4,000 second-feet and only fairly well defined above, owing
to inability to read gage accurately, on account of surge and high velocities.
Gage read to hundredths twice daily, though influence of wind on tape and
surge of water at high stages may introduce some error. Daily discharge
determined by applying mean daily gage height to rating table, except
October 1 to April 3 when indirect method for shifting control was used
and June 11 to July 19 when there was no record. Records good for low
stages and poor for high stages.

The following discharge measurement was made by Ellsworth and Dudley:
November 21, 1921: Gage height, 1.50 feet; discharge, 132 second-feet.

4 United States Weather Bureau, Daily river stages.
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Daily discharge, in second-feet, of Colorado River at Marble Falls, Tex., for the
year ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar Apr. May | June | July | Aug. | Sept
§ BT B 128 80 465 126 222 205 | 3,610 |104,000'f 3,160 |-_.____ 236 154
R e AL 156 97 242 118 228 195 1,640 | 68,000 | 5,470. % il 2. 214 141
o ERde WAL, 200 102 190 113 228 180 | 1,530 {101,000 | 3,710 f.-5--_- 255 148
e 195 107 148 113 216 180 | 56,900 | 69,400 | 3,180 |__-____ 230 168
Bt dprapl 180 97 141 120 172 160 | 21,700 | 67,700 | 1,800 | __. | 187 156
170 114 139 128 185 180 | 23,900 | 65,600 | 6,890 {:___ L 312 133
195 126 158 126 200 208 129
288 111 246 139 200 230 145
249 107 216 148 203 362 150
249 90 152 320 185 618 177
¢ 5 SRRl 225 90 135 279 192 428 187
219 80 128 246 170 433 208
203 77 135 216 165 522 230
198 74 152 160 182 398 187
192 77 148 156 185 340 177
168 93 148 152 180 255 177
150 90 136 152 190 225 i
145 74 177 170+{ ., 205 262 214
145 70 192 175 185 . 336 203
126 63 165 185 175 328 198
) PSRN e O 111 124 156 180 230 190
107 113 180 182 230 195
93 120 190 195 177 192
90 128 195 239 177 205
90 128 219 208 172 300
90 124 195 205 158 540
80 116 170 195 168 470
74 120 163 198 168 418
74 143 156 233 158 219
66 148 156 228 163 152
o o T YN 160 v 10 400 om g mz e il g i et

Monthly discharge of Colorado  River at Marble Falls, Te:v., for the year ending
Sept. 30, 1922

Discharge in second-feet

Month i Run-off in
: acre-feet
Maximum | Minimum | 'Mean

October. 288 66 | 152 9,370
November . 148 | 63 | 103 6, 120
465 | 128 179 11, 000

320 113 182 11, 200

228 165 192 10, 700

10, 400 64 728 44, 800

102, 000 592 18, 300 1, 090, 000

104, 000 2,180 27, 500 1, 690, 000

11,700 1,800 5,110, 101, 000

3 141 239 5,700
618 156 269 16, 500
540 12, 600

211

COLORADO RIVER AT ATUSTIN, TEX.

Locarron.—At Congress Avenue concrete viaduet in Austin, Travis County,
half a mile below Shoal Creek and above mouth of Waller Creek, 1 mile
below mouth of Barton Creek, and 314 miles below Austin dam.

DraINAGE AREA.—34,200 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).
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REcOorDS AVAILABLE.—February 15, 1898, to September 30, 1922. Records of
" stage have been obtained by United States Weather Bureau since July 1,
1903. See footnote to monthly-discharge table.

Gage.—Stevens water-stage recorder installed April 26, 1918, on downstream
side of pier of viaduect; inspected by engineers of United States Geological
Survey. Record of depth of water on crest of dam, 314 miles above Austin,
was kept August 13, 1895, to April 7, 1900.. Gage used February 15, 1898,
to December 31, 1911, was a vertical staff attached to bathhouse on left bank of
river 150 feet above Congress Avenue Bridge; during this period high-stage
readings were made by means of a gage painted on first pier from left end of

. bridge and a chain gage attached to bridge. From January 1, 1912, to
June 18, 1915, the vertical gage of United States Weather Bureau was read.
Record from June 18, 1915, to April 25, 1918, was obtained by means of
Dexter water-stage recorder installed at end of viaduct. All gages at or
near bridge have been referred to same datum.

DiscaArGE MEASUREMENTS.—Made by wading or from upstream side of Mont-
opolis highway bridge, 4 miles below gage.

CHANNEL AND cONTROL.—Channel straight for 1,000 feet above and 500 feet
below gage.: Right bank of medium height, composed of clay and gravel
clean, improved by city, and subject to overflow; left bank resembles right
bank, except that it is high and nearly vertical in places. Bed clean and
composed of rock, gravel, and sand; shifts. Control is gravel and rock
shoal 500 feet below gage; changes during high water and also during low
water because of removal of sand for municipal use.

EXTREMES OF DISCHARGE.—Maximum stage from water-stage recorder, 22.6 feet
at 11 p. m. May 1 (discharge, 120,000 second-feet) ; minimum stage, 0.42 foot
at & p. m. March 22 (discharge, 135 second-feet).

1898-1922: Maximum stage recorded, 33.5 feet a few minutes after the

" failure of the dam, which occurred at 11.30 a. m. April 7, 1900 (discharge,
236,000 second-feet, determined from extension of rating curve and subject
to considerable error). At time of failure the depth of water over the crest
of the dam was 11.07 feet, the computed discharge being 151,000 second-feet
(a revision of previously published diseharge). According to information
obtained from persons living near Congress Avenue Bridge, the stage rose
6.1 feet as a result of failure of dam. From this, the gage height corre-
sponding to a discharge of 151,000 second-feet was 27.4 feet. According to
Mr. W. P. Johnson, who was in charge of the power plant at the dam, the
flood appeared to be practically at crest stage when the dam failed. Mini-
mum stage, —0.18 foot at 6 p. m. August 18, 1918 (discharge, 13.0 second-
feet).

Ice.—None during year.

Diversions.—Records of the Board of  Water Engineers for the State of Texas
show that approximately 36,000 acres of land have been declared irrigated by
diversions above the station. Most of the area irrigated is in the upper
basin of the main stream and adjacent to large tributaries. Little water is
diverted between Austin and Columbus.

ReguraTiON.—Flow entirely regulated at times by operation at the Austin
dam, about 314 miles upstream. Neither sluice gates, crest gates, nor
power plant at the dam were in operation during the years ending September
30, 1919-1922. Capacity of reservoir about 24,000 acre-feet.
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Accuracy.—Stage-discharge relation not permanent. Numerous measurements

made throughout the year. Curve well defined for all stages. Operation of
water-stage recorder satisfactory except for short breaks in record as noted
in footnote to daily-discharge table. Mean daily gage height obtained from
water-stage recorder chart by inspection or by use of planimeter. Daily
discharge ascertained by indirect method for shiting control, except as noted
in footnote to daily discharge table. Records good.

From recent information it is thought that the discharge as published in
Water-Supply Paper 408 for December 13-26, 1914, and February 9-17,
1915, is too low. Discharge on those days probably exceeded 20 second-
feet. See also footnote to monthly-discharge table.

Discharge measurements of Colorado River at Austin, Tex., durmg ‘the year ending

Sept. 30,1922

Gage Dis- ) b QGage .| Dis-
Dafe Madse by— height | charge || Date Made by height | charge
Feet | Sec-ft., 9, : Feet | Sec.-ft.
Oct. 1.10 563 || Apr. 28 | Twichell and Mec-
.74 257 20.93 | 97, 500
Nov. .84 317 || May 3 21. 86 [a112, C00
Dec. .74 242 5 . 16.78 | 74,100
Jan. J72 256 8 8.87 | 28,800
Feb. .74 256, 10 4.12 9, 400
Mar. .91 433 19 12. 54 50, 000
Apr. June 20 1.60 | 1,420
3.86 9,540 || July 13 1. 56 1, 500
2. 08 3,080 || Aug. 9 64 340
9.53 | 234,700 o 44 249
7.98 | 26,000 || Sept. 19 41 238
20 48 270

19.2 | a 87,900

e Surface velocities observed for part of measurement and coefficient used to reduce to mean velocities.

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

ending Sept. 30, 1922

Jan. July ; Aug. ‘Sept.
206 986 352 234
191 886 320 (~ 227
200 900 314 220
228 858 294 214
206 1,050 307 207
206 6, 100 320 200
206 11,000 294 196
211 7, 220 314 186
211 4,170 328 200
300 2, 840 320 274
262 2,140 520 244
222 1, 750 858 200
244 1,490 634 200
250 1, 250 520 211
274 1,070 570 262
320 956 560 307
262 900 490 300
268 830 436 268
268 752 384 268
267 678 360 262
266 634 368 244
266 612 384 223
265 580 368 228
264 540 328 228
263 510 294 238
262 481 274 238
262 445 268 255
274 436 261 600
274 409 254 800
352 384 248 500
336 368 .8 M Ry

NoTE.—Owing to incomplete record, discharge partly estimated Jan. 18, 27, Mar. 2, 11, and 27-30, Aug.
28, and Sept. 6. No record and dlschargemterpolatcd Jan. 19-26, Mar. 3—10 and Aug 20 to Sept. 5. Dis-
charge estimated Sept. 28-30.
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Monthly discharge of Colorado River at Awustin, Tex., for the years ending Sept.
30, 1898-1922

)

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

1,150 374 635 17, 600
505 322 367 , 600
7, 200 348 1, 590 94, 600
17,000 374 2,110 130, 000
30, 200 348 7,350 437,000
4,050 348 996 61, 200
2, 800 348 636 39, 100

7,900 322 1, 190 70,
__________________________________ 873, 000

. 1898-99

October...- 695 188 422 25, 900
November - 374 278 330 19, 600

December..- 404 260 332 20,
January .. iatoe 404 300 332 20, 400
February.......- 434 260 311 17,300
Maroha ..o 300 178 253 15, 600
AP Ly 3, 650 178 675 , 200
0. 5 PSRN 18, 400 300 3, 530 2117, 000
June:._ , 800 1,320 y 821, 000
b 5 SRR 5,980 498 2,140 132, 000
August:_ ... 2, 700 405 552 33,900
SerEhere o Ust fod . fTagte can B DB i Al Ll 368 248 320 19, 000
The yearii- i .. SO ke 7 T IS T ) 91, 800 178 1,910 1, 380, 000

Bt .+ » 1899-1900

October 3,280 195 512 31, 500
ANyt ot 1T SR o AN SRS NSRBI SURE | 368 2,160 129, 000
Deedmber s s ol oS 718 2,930 180, 000
1,190 1, 510 , 800
525 848 47,100

670 1, 250 76,
1, 840 21, 800 1, 300, 000
5,100 10, 100 621, 000
1,020 3, 250 193, 000
880 4, 860 299, 000
880 3,480 214, 000
765 14, 600 869, 000
195 5,600 4, 050, 000
3,150 5,930 365, 000
2, 500 4,410 262, 000
1, 900 2, 160 133,000
1,510 1,740 107, 000
1,240 1,440 80, 000
815 949 58, 400
660 844 50, 200
580 1, 470 90, 400
262 891 53, 000
200 2,760 170, 000
250 513 31, 500
335 2,930 174, 000
200 2,170 1, 570, 000
370 431 26, 500
370 1,040 61, 900
410 454 27, 900
390 423 26, 000
410 445 , 700
352 797 49, 000
314 1,870 111, 000
370 3, 197,000
180 918 , 600
335 7,330 451, 000,
290 2,910 179, 000
290 4 97, 000
180 1,800 | - 1,310,000
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Monthly discharge of Colorado River at Austin, Tex., for the years ending Sept.
30, 1898-1922—Continued

Discharge in second-feet

Run-off in
/"Month acre-feet
Maximum | Minimum | Mean

7, 200 262 1,090 67, 000
30, 900 275 5,890 350, 000
7,020 460 1,410 86, 700
2, 700 515 1,040 , 000
33, 700 660 4,890 272, 000
17, 600 2, 000 4,750 292, 000
9, 300 815 1,980 118, 000
7,720 760 2, 360 145, 000
12, 600 870 2,400 143, 000
9, 650 305 1,410 , 700
3,020 275 768 47, 200
3, 275 715 42, 500
33, 700 262 2,370 1, 710, 000
30, 900 335 4, 530 279, 000
370 4 25, 200
352 335 345 21,200
JAROarg L. LIRS 352 352 352 21, 600
February - 2, 000 352 614 35, 300
March.__ 710 262 367 22, 600
April__ 4, 650 225 666 39, 600
May 12, 800 488 3,180 196, 000
June .. 31, 500 1,080 6, 440 383, 000
July.__ 17, 600 335 2, 520 155, 000
August._.._ 9,120 250 1, 050 , 600
September 13, 000 225 | . 2,930 174, 000
The year 31, 500 225 1,950 1, 420, 000:
October 10, 200 305 1,430 87, 900
November - , 600 370 32,100

515 335 397 g
370 . 305 337 20, 700
515 320 366 20, 300
11, 400 335 1, 560 95, 900
52, 900 515 6, 670 397, 000
31,100 1,510 8, 360 514, 000
4,050 488 1,350 80, 300
12, 200 335 1,970 121, 000
5, 620 180 45, 900
1,320 180 408 24, 3000
PHE yearORi 2 o 0 S e sl S 52, 900 180 2, 020 1, 460, 000

1905-6

........ 546 33, 600
________ 381 22, 700
________________ 2 222 13, 600
________________ = 177 10, 900
................ v 191 10, 600
__________ & ' 204 12, 500
__________ - 692 41,200
__________________ 1, 060 65, 200
.................. 3,270 195, 000
................ 5,750 354, 000
e e R S s L e . 12, 300 756, 000
September- . _ 2 , 830 525, 000
Tohe yeaFlit . U Ve, oo G il i 2, 820 2, 040, 000
335 120, 600
268 15, 900
698 42, 900
217 13, 300
225 12, 500
203 12, 500
145 8, 630
3,400 , 000
3,100 184, 000

4,680 ;
266 16, 400
156 9, 280
833, 000
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Monthly discharge of Colorado River at Austin, Tew., for the years ending Sept.
30, 1898-1922—Continued

Discharge in second-feet

Month Run-off in
acre-feet
Maximum | Minimum | Mean
1907-8
3,480 214, 000
_________________ 3,920 233, 000
goember. S s gal o e e A e 94 58, 400
RRINDYY o o el = (¥ R T T RGRE D e 515 31, 700
February - 1 885 50, 900
March 5 589 36, 200
T LR R R A R 3 11, 600 690, 000
MAYeE o N e g L T o 11, 600 707, 000
e e eren kUL L 2,070 123, 000
> T B e N S 4 2,030 125, 000
b R e I et ry 1, 580 97, 200
September. - . ard . L el % 1,610 95, 800
HYHE VORBHOR L vt oo g e ek e 3,400 2, 460, 000
1908-9
Detoer. - L. Lpeaie Lyl TR & 1, 190 73, 200
November._ _ o 367 21, 800
December .- _ 566 3
Py L T e 7 350 21, 500
LT T G TR 01 9 251 13, 900
1y SRR R W ST ) 188 11, 600
April.__ o 349 20, 800
P R N L T SRR O & 3, 180 196, 000
P h0 " S S (0 ORI S ey & 4, 520 269, 000
F e AT R : 3,350 , 000
oo o S S NN IR TR It 1,270 78,100
September.c_OBL S L7 T L s K; 1, 160 69, 000
4 BT AT ST M ST T i S SR 1,400 1, 020, 000
1909-10
OptRlE b g o aape " e Badaine 11, 000 478 2,610 160, 000
November o/ 1, 530 418 76 45, 700
December 0 11, 800 478 2,120 130, 000
January. .. W 478 183 29! 18, 300
i 417 , 200
= 263 16, 200
3,840 228, 000
2 129, 000
238 14, 200
444 27, 300
130 7, 990
1,770 105, 000
1, 250 905, 000
__________________________________________________ 488 30, 000
195 11, 600
242 14, 900
January. .. 283 17, 400
February. 3, 800 211,000
March. .. 761 46, 800
April__ 4,120 245, 000
ay- . 2,120 130, 000
1§ ] AT 394 23, 400
July._ . 2,190 135, 000
August___. 1, 690 104, 000
oS o R AR CRETR WU L SRR T (0T 5, 440 324, 000
1,790 1, 290, 000
549 33, 800
245 14, 600
1, 600 1 98,400
594 .36, 500
701 140,300
999 61, 400
1, 040 61,900
1,490 1, 600
1, 560 92, 800
343 21,100
793 48, 800
592 35, 200
877 636, 000

101120—25t—wsp 548—4
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‘Monthly discharge of C.olorado River. at- Austin, Tex., for the years ending Sept.

30, 1898-1922—Continued

Discharge in second-feet
Month Run-off in
acre-feet
Maximum | Minimum | Mean
1912-13
A1,B00 frtio s il 84, 200
1,100 |- 23, 700
940 |. 38, 700
680 |- 34, 900
680 |- 32, 000
480 |. 29, 500
6,100 | 48,300
40,300 |- 333, 000
20, 500 |- 174, 000
13,900 |- 131, 000
2,460 |- 41, 600
16,000 s L ohian Doy 127, 000
40,300 nig s 1, 100, 000
29,700 | s vt i 435,000
, 900 |- 562,000
141,000 |- 1,460, 000
, 100 |- 125,
1,460 |- 64, 400
3,550 |- 71,300
11,509 |- 182, 000
49,900 |- 1,130,000
61,500 |- 72, 000
2,670 |- 106, 000
41,300 |- 515,000
, 600 |- 127,000
1415000 |- oaesnmsiams 7,530 5,450, 000
STCEODAY., . N T A 7,340 355 | 1,920 118, 000
November . 6, 540 840 | 1,950 116, 000
December. . 7,070 211,730 106, 000
Japuary..__ 2,010 1,010 | 1,390 85, 500
February 3, 640 4 944 52, 400
March 4,980 300 | 1,630 100, 000
April: 68, 000 255 | 10,300 613, 000
May . 21,400 255 | 5,430 334,000
June. 4,170 125 678 40, 300
July_... 1,280 560 986 £
August._. 1,280 580 966 59,400
R Day s o R R RORIR A ot i s lad ) 85 | 8,230 i
PRS- YOl ik o s i o s o S s e o] 84, 000 2| 3,010 2, 180, 000
1915-16
LD o] GUIRER B | T O SO Rl O TR Ut iR iRnaeci o N s 3, 520 100 | 1,420 87,300
TS el e gt (R KLl iRt AR s i 810 496 617 36, 700
Decembe 4,470 4521 1,160 71, 300
January._ 1, 680 445 767 47, 200
February 1,000 488 660 38, 000
March 488 250 350 21, 500
MDY ] pey e raedate 7o g 13, 800 843 | 3,510 209, 000
£ KT GRING W e D0 U P S A i bt i 28, 200 830 | 3,990 245, 000
770 o RPN T TR 1 AR R D R R R e e 1,070 225 571 34,000
O TR e S i AaRAn . E e PRS- 1,410 202 701 43,100
Yorh ] 1t LR § O SR R MG e R e oy 816 212 416 25, 600
BEeDLOIMDOr o et s sl e bR i e L DAL L £ 0 2 945 80 264 15, 700
0515 (L g ot e o i e g RSN U] 28, 200 80 | 1,200 874,000
October 9, 750 138 | 1,020 62, 700
November . 510 200 301 17,900
December. 500 220 306 18, 800
January.. 360 220 273 16, 800
360 236 302 16, 800
880 200 323 19, 900
165 277 16, 500
5, 840 220 | 1,180 72,600
5, 260 | 1,210 72,000
1,440 88 390 24,000
88 52 70.3 4,320
7,840 75 | 1,420 84, 500
9, 750 52 590 427,000
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Monthly discharge of Colorado River at Austin, Tex., for the years ending Sept-
30, 1898-1922—Continued

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
1917-18
AT ) RPN R MG NG Sl RS S 5 196 128 148 9,100
November. . 2 196 128 159 9, 460
5 354 142 209 12, 900
x 3, 880 212 565 ¢ 34,700
) 292 156 193 10, 700
o 220 78 143 8,790
4 38, 400 135 | 3,220 192, 000
R 9, 690 392 | 1,420 87, 300
i 22, 400 232 | 2,950 176, 000
$ 1,010 36 520 , 000
o 996 22 131 8, 060
BEDPIBIINBE G Svoe ikt o e A B A i RN R Rt e S 3, 050 105 775 46, 100
Mheiyears U .l r. oo ranhe IR R At U el RS 38, 400 22 865 627, 000
1918-19
OREODORLL & 15 i e A bbb = S SRR o s SOEE b AM AR Pkt 26, 900 123 | 6,280 386, 000
November 64, 700 1,020 | 11,100 660, 000
December. 41, 500 750 | 5,200 320, 000
23, 800 1,020 | 5,450 335, 000
9, 250 1,650 | 3,010 167, 000
24, 800 939 | 4,960 305, 000
7, 580 1,000 | 3,120 186, 000
13, 600 2,970 | 7,310 449, 000
29, 500 2,150 | 13,100 780, 000
39, 200 1, 971 9, 595, 000
24, 100 1, 4, 760 293, 000
64, 200 990 | 9,380 558, 000
1Y SRR S L G AN S R 64, 700 123 | 6,950 5, 030, 000
1919-20
(810 100) 67 IR sl AT e MU A N0 44, 600 4,350 | 14, 200 873, 000
November . _ L 27, 400 3, 76 7,050 420, 000
December.__ 6, 990 1,920 | 3,410 210, 000
January... 15, 100 2,120 | 5,460 336, 000
February . 4,230 2,440 | 3,340 192, 000
March___. 3,140 1,650 | 2,120 130, 000
DR U 1,880 765 | 1,190 70, 800
May.... 20, 600 664 | 6,450 397, 000
June_ 3, 060 939 | 1,600 95, 200
July._.. 1, 700 405 806 49, 600
August.___ 28, 100 599 | 6,720 413, 000
September_ - 24, 400 664 | 5,260 313, 000
The year 44, 600 405 | 4,820 3, 500, 000
October : 3,030 444 944 58, 000
November /3o W3 Gl 0as Qs 3,620 735 | 1,280 76, 200
December Mz .06 G TR 2 TR 1,970 638 845 52, 000
856 599 684 42,100
750 |- 516 608 33, 800
1,670 677 990 60, 900
3, 560 677 | 1,870 111, 000
2,470 423 964 59, 300
50,200 288 | 5,090 303, 000
890 154 | 387 , 800
148 66 89. 5, 480
45,800 64 | 3,410 203, 000
‘Phe year::_ bbb 0" SEEi S iBss  Jodds, LSl ua i 50, 200 64 | 1,420 1, 030, 000

Vg
&
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Monthly discharge of Colorado River at Austin, Tex., for the years ending Sept.
30, '1898-1922—Continued

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1921-22

October 1, 110 206 416 25, 600
Soyember iy T It R s R 314 182 214 12, 700
o CoTIIRT. A T 2t ool S W ST SRR LT 510 196 268 16, 500
i)t o R PR Lo Mol S ST PO 1 5 R R 352 191 254 15, 600
1y g el RS W L ARG TR L T 360 191 261 14, 500
i £ (ol S At AU B U R A Pl B ST 3,750 160 358 22, 000
w: 4o id | RERTRIGR Pl L et A o R i 0 AR WO 103, 0600 1, 200 19, 500 1, 160, 000
i3y LB B it it B G A TION s 3 U 99, 900 3,300 30, 700 1, 850, 000
i - SIEER (R o 8, 880 1,100 3,380 201,000
July._.. 11, 000 368 1,720 106, 000
August____. 8 241 380 23, 400
<1203 750 121 1) o M N, O SRR (8 o ARPORR S SIE 20, 000 ) et T 186 274 16, 300
b ) VLR (Y SN DURIRRRIREIOA o e S gL et 103, 000 160 4,840 3, 500, 000

‘Nore—Discharge records prior to Jan. 1, 1912, have been revised, as more information is now available
than when first published. Discharge records from Jan. 1, 1911, to Sept. 30, 1914, not previously published
have been computed from gage records furnished by the United States Weather Bureau, using rating
curve based on discharge measurements made during 1910, 1914, and 1915.  All daily-discharge figures and
some minimum monthly-discharge figures prior to Sept;. 30, 1914, have been withheld because of proba-
bility of large errors, due to changes in stage-discharge relation and insufficient discharge measurements.
Such figures published in earlier reports should be used with caution. Records herewith published prior
to Sept. 30, 1914, are considered fairly accurate, except during low stages when gross errors may be expected,
particularly during the years 1906-1909 and 1911-1914 when no discharge measurements were- made, except
a series of high-stage measurements in June, 1906. Monthly-discharge records from October, 1914, to
September, 1921, are the same as those published in brevious reports, and are considered reliable.

Days of deficiency in discharge of Colorado River at Awustin, Tex., for the years
ending Sept. 30, 1899-1922, revised in 1922

Days of deficient discharge

Discharge
in second-

feet | 1898 | 1800 | 1000-1 | 1901-2 | 1902-3 | 1903-4 | 1904-5 | 1905-6 | 1906-7 | 1907-8 | 1908-9 | 1%0%

282
CSO

[y

SEES S0 P10

O OO B

Sssssssssszszsaszast

S&

SN T

Nor1e.—Low stages 1906-1910 subject to error.
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Days of deficiency in discharge of Colorado River at Austin, Tex., for the years ending
Sept. 30, 1899-1922, revised in 1922—Continued

D f deficient disch:

Dibckaves ays of deficient discharge

in second- ‘ I
feet 1910-111911-121912-13 1913—1411914—15 1915-16/1916-17|1917-18/1918-191919-20/1920-21/1921-22

I

1 26 3 45 39
1 44 29 81 182
1 68 52 203 233
1
1

100
200
300
400
500

247

2888888388888355855828

B
SO SO0 S 00N 1= b ek i

53

23
g8

I
&

—
o
kg

EVAPORATION NEAR AUSTIN, TEX.

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

RECORDS AVAILABLE.—April 1, 1916, to September 30, 1922.

EquipMeNT.—Two ‘evaporation pans, one floating on surface of reservoir and the
other on land about 30 feet from reservoir; auxiliary equipment consists of
hook gage, rain gage, anemometer, maximum and minimum thermometers,
and psychrometer.

Accuracy.—Moss and weed growth in reservoir may at times affect results.
Record from land pan more accurate than that from floating pan.  Observa-
tions made daily at 8 a. m.  Observer’s work good. :

CoopreErATION.—Computations made by United States Weather Bureau.
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Evaporation near Austin, Tex., for the year ending Sept. 30, 1922

|
n ‘ oR 25 Evaporation
Temperature (°F.) Wind (inches)
{ M(;,an SR
: - | rela-
Air Water : tive |Aver- R
Month thumid- Eige _fall i
ol ity | Veloc"| prevailing |(inches)| Float- | 1 ,ng
Mear | Mean h Land | (per Iy direction g pan
maxi- | mini- | Mean mlgl pan | cent) (méres L
mum | mum (nxl)eﬂan) (mean) h%ur)

October...... 81.5 52.0 | 66.8 66. 3 59. 571 81.2 1.2 | Southwest. . 0.94 1 4.027 | 4.333
November..| 76. 2 48.2 | 62,2 60. 1 55,7 79.3 1.5 do. * .30 2.663 | 3.129
December. .| 67.2 39.3 | 53.2 51.'6 47.4 -1 83.0 2.6 2 1.48 | 2.140 | 2.692
January.__.| 51.9 35.2 | 43.6 45.4 42.6 | 87.5 3.8 3.14 | 2.359 | 2.471
February...| 64.6a | 42.5 | 53.6 52.6 49.2 84.8 3.4 2.56°|22.654 | 3.349
March.. 68. 1 43.6 | 55.8 58.5¢ | 53.4b | 71.2b 4.1 2.7571 94,773 | 5. 596
April. 73.9 57.0 | 65.4 |67.1 64.0 | 83.5 2.4 7.21'| 24,653 | 24.962
A g il e U 048 L s 76.5 73.2 81.3 1.0 4.80 (24,954 | a6.626
June. 2. .- 92.7g | 67.5 | 80.1d | '80.6 77.4 78.8 ) 2.83 85,494 6. 644
A LB TE Mt e B 95. 9 70.6 | 83.2 82.0 77.8 | 76.8 1. %} South=____ U .38 | 8.115 |28.880
August_____ 97.5 70.5 | 84.0 80.7 77.8°'172.2 4 d = 221 7.265 |- 8.392
September._| 90. 6 64.7 | 77.6 | 76.2 72.3 [ 175.2 1.2 1.11 5. 351 6. 704
_______ 54,7 [ oo 66,4 7] 62,55 78 ik m ekl L fte il o7, 7i| 54, 4UBY| 63.778

o Estimated.
NotEe.—Letters following figures indicate number of days missing—a, 1 day; b, 2 days; etc.

COLORADO RIVER AT COLUMBUS, TEX.

LocATioN.—At county highway bridge half a block from county jail and 400
feet below Galveston, Harrisburg & San Antonic Railway bridge, in eastern
edge of Columbus, Colorado County.

" DRrRAINAGE AREA.—37,000 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch = 25 miles).

RECORDS AVAILABLE.—August 2, 1902, to December 31, 1911; May 22, 1916, to
September 30, 1922, Records of stage have been obtained by the United
States Weather Bureau since January 1, 1903.

Gaage—Gurley graph water-stage recorder, inspected by J. H. Hastedt or L.
Hastedt. From August 2, 1902, 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 down-
stream “handrail of bridge, property of the United States Weather Bureau,
was ‘read from December 17, 1907, to February 9, 1917, when regulation
United States Geological Survey chain gage was installed and used until
April :30,:1919, when present Gurley water-stage recorder was installed.
All gages referred to same datum.

DiscHARGE MEASUREMENTS.— Made from upstream side of bridge or 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; subject to overflow above a gage height of 34
feet. Bed of stream clean and sandy; shifts. A sand and gravel section 350
feet below gage may serve as low-water control; the stage-discharge relation
during medium and high stages may be controlled by a bend in river below
bridge.
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EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 38.3 feet 3 p. m. May 5 (discharge, 79,500 second-feet, determined
from extension of rating curve and subject to error); minimum stage, 5.49
feet at 1 p. m. December 23 (discharge, 348 second-feet).

1902-1911; 1916-1922: Maximum stage recorded, that of May 5, 1922;
minimum stage, 4.2 feet September 9 and 10, 1910 (discharge, 10 second-
feet).

Ice.—None reported during year.

DiversioNs.—Congiderable water is diverted for irrigation in the drainage basin
above Austin, but little water is:diverted between Austin and Columbus.
The station is above the irrigated rice belt, which comprises several thousand
acres. Records of the Board of Water Engineers for the State of Texas
show that about 36,000 acres have been declared irrigated above Austin.

RecuLaTioN.—Flow at Columbus during low stages partly controlled by storage
at Lake Austin.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used.
One from October 1 to April 27 well defined below 55,000 second-feet, and
one from April 28 to September 30, fairly well defined below 65,000 second-
feet. - Operation of water-stage recorder not satisfactory. Daily gage
heights obtained from recorder chart by inspection or by planimeter, except
as noted in footnote to daily-discharge table. Daily discharge ascertained
by indirect method for shifting control, except April 28 to September 30,
when mean daily gage heights were applied to rating table. Records poor.

COOPERA’I‘IO’\I —Record of gage heights furnished by United States Weather
Bureau from August 20 to September 30.

Discharge measurements of Colorado River at Columbus, Tex., during the year
ending Sept. 30, 1922

Date } Made by— Gage | Dis-

Gage ‘ Dis-
| height | charge || Date Made by— height | charge
i I )
. | Feet | Sec.ft. || Feet * ‘ Sec.f;
Oct."* 4| C. E. McCashin.__.__._ 7.00 1,270 | Apr. 30 | C. E. Ellsworth___..__. 33.55 | 263, 40{)
Pec. .16 "D, Av.Dudley. - ... i 5.88 527 || July 19 | Trigg Twichell_________ 9.10 1,700
Mar. 8| C. E. McCashin...._.. 5. 84 576 || Aug. 19 |-____ O gL s o L b8.11 \ 905
Apr. 29‘ C.E.

Ellsworth.._..__. [ 8L.7 |e57,300 \ Sept. 28 | McCashin and Slack._ 7.40 l 402

« Surface velocity observed and coefficient of 0.95 used to reduce to mean velogcity.
@ b Chain gage moved to other side of bed of stream as low water channel has left recorder well. Same
atum.
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Daily discharge, in second-feet, of Colorado River at Columbus, Tex., for the yedr
ending Sept. 30, 1922 ;

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept.
794 422 | 1,720 | 1,180 | 6,550 | 68,700 | 4,780 | 2,460 535
999 418 | 1,230 | 1,200 | 5,800 | 71,800 | 4,900 | 2,300 535

1,430 427 843 | 1,150 | 7,190 | 75,100 | 5,750 | 2,200 535
8 450 740 | 1,100 | 12,000 | 78,800 | 6,820 | 2,100 535
634 440 722 el 49,300 | 78,800 | 8,180 | 2,010 535
575 445 656 740 | 50,600 | 77,100 | 6,050 | 1,960 535
590 475 606 639 | 43,100 | 75,100 | 5,030 | 1,880 535
740 515 590 576 | 32, 1,800 | 5,160 | 3,060 465
662 455 595 565 | 22,300 | 68,400 | 5,030 | 7,140 535
612 698 612 495 | 15,600 | 49,800 | 7,820 | 5,600 900 535
580 515 570 545 | 11,400 | 23,800 | 6,820 | 4,150 535
570 450 540 525 | 8,930 | 18,300 | 5, 3,220 535
555 436 510 520 | 9,290 | 17,000 | 4,900 | 2,670 535
530 440 495 525 | 23,200 | 17,600 | 4,520 | 2,300 535
530 450 470 525 | 20,100 | 13,800 | 4,280 2332
565 954 465 490 | 11,800 | 13,400 | 4,020 535
510 758 470 445 | 8,040 | 12,700 | 3,660 535
470 | 1,170 475 445 | 6,100 | 15,800 | 3,440 535
465 634 470 436 | 5,080 | 33,100 | 3,220 400
465 704 465 414 | 4,670 | 42,600 | 3,160 895 400
450 540 455 404 | 4,150 | 48,500 | 3,160 820 535
388 495 460 400 | 3,380 | 42,000 | 3,220 900 820 535
364 460 455 414 | 2,900 | 23,800 | 3,060 745 535
440 455 530 432 | 2,650 | 16,800 | 2,890 675 400
440 450 | 1,900 | 1,020 | 2,550 | 15,400 | 3,060 675 400
436 440 | 2,140 | 1,970 | 2,500 | 13,800 | 3, 660 675 400
436 432 | 1,600 | 1,090 | 3,280 | 10,400 | 3,900 675 400
440 999 | 1,280 | 1,820 | 28,600 | 7,480 | 3,550 675 400
48011, 2803~ O 1, 53,700 | 6,200 | 3,330 675 400
436 | 2,050 |- __: 23,900 | 63,000 | 5,750 | 2,890 605 400
422 | 1,300 ..ol 13,100 «[as 1 Lis o S0 D 605 Jtes

Note.—Owing to incomplete record discharge partly estimated Dec. 17, Jan. 16, Feb. 11, 24, 25, Mar.
8, 9, 11, Apr. 22, 29 ,May 13, 20, and June 10. Discharge deétermined from United States Weather Bureau
gage records and by comparison with records for other stations, Jan. 29-31, Feb. 1, 2, Mar. 5-7, 10, 25-31,
Apr. 1-21, May 21-31, June 1-9, Aug. 20 to Sept. 30. Discharge estimated July 15 to Aug. 19.

Monthly discharge of Colorado River at Columbus, Tex., for the year ending Sepi.

30, 1922
Discharge in second-feet .
Run-off in
Month acre-feet
Maximumn | Minimum | Mean
2, 650 555 1,010 62, 300
0 409 455 27,100
1,430 364 576 35, 400
2, 050 418 649 39,
2,140 455 788 43, 800
23, 900 400 1,930 119, 000
63, 000 2, 500 17,300 1, 030, 000
78, 800 5,160 36, 100 2, 220, 000
8, 180 2, 890 4, 530 269, 000
o180 ol s it 1, 880 116, 000
________________________ 827 50, 900
535 400 492 29, 300
78, 800 364 5, 590 4, 040, 000
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COLORADO RIVER AT WHARTPN, TEX.

LocaTioN.—At highway bridge in western edge of Wharton, Wharton County,
200 feet below Galveston, Harrisburg & San Antonio Railway bridge.
DRAINAGE AREA.—37,400 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert

T..Hill, of the United States Geological Survey; scale, 1 inch==25 miles).

RECORDS AVAILABLE.—July 12 to August 31, 1916; July 3 to August 18, 1917;
July 11 to August 4, 1918; and March 19, 1919, to September 30, 1922.

Gage.—Gurley graph water-stage recorder attached to pier of highway bridge
near left bank, installed March 19, 1919.  Prior to March 19, 1919, vertical
staff on right bank 75 feet below bridge. Zero of this gage 1.93 feet higher
than zero of recorder. Temporary chain gage at same datum as recorder
attached to downstream guardrail of same bridge from July 18 to October
11, 1921 .

DISCHARGE MEASUREMENTS.— Made from highway or railway bridge or by wad-
ing.

CHANNEL AND cONTROL.—Channel straight above and below station for a few
hundred feet. Bed composed of sand and clay; shifting. Banks medium
in height, composed of clay, and subject to overflow during extreme stages.
At a gage height of 34 feet water enters a channel above station known as
Caney Creek and flows thence to Gulf of Mexico. The Colorado River raft,
several miles below station, probably serves as control for all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 40.7 feet
from 9 a. m. to 6 p. m. May 6 (discharge not determined); minimum stage,
5.67 feet at 10 p. m. March 24 (discharge, 472 second-feet, ascertained from
extension of rating curve and subject to error).

1916-1922: Maximum stage recorded during periods of record, that of
May 6, 1922; minimum stage, 4.35 feet at 12.46 p. m. August 27, 1921
(discharge, 45 second-feet ascertained from extension of rating curve and
subject to error).

Ice.—None reported.

Diversions.—Station is in area of rice irrigation, roughly estimated to cover
about 75,000 acres, about one-third of which is irrigated by diversions from
Colorado River between Columbus and Wharton, and the remaining two-
thirds by diversion below Wharton. During periods of maximum demands,
practically the entire flow is diverted, unless the river is above ordinary
stage.

RegurLaTioN.—Flow at low and medium stages is regulated to some extent by
storage in Lake Austin at Austin, Tex.

Accuracy.—Stage-discharge relation not permanent. Rating curve well de-
fined from 500 to 15,000 second-feet, and fairly well defined to 30,000 second-
feet. Above this discharge, from extension of rating curve and subject to
considerable error. See also ‘‘Channel and control.” Operation of water-
stage recorder from December 13 to September 30, satisfactory, except for
short breaks in record as indicated in footnote to daily-discharge table.
From October 1 to December 12, recorder not working and staff gage read
to hundredths once daily, and oftener during floods. December 13 to Septem-
ber 30 mean daily gage height determined from recorder graph by inspection.
or by planimeter. Daily discharge ascertained by indirect method for
shifting control, except as noted in footnote to daily-discharge table. Re-
cords good except at extremely high and low stages.
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Discharge measurements of Colorado River at Wharton, Tex., during the year ending
" Sept. 30, 1922

{

i3] Gage Dis- , Gage Dis-
Date | Made by height | charge || Date ‘ Made by— height | charge
i )
Feet | Sec.-ft. Feet | Sec.-ft.
Oct.- 6 | C. B. McCashin L 7.34 1,250 || July' 19 | Trigg Twichell_________ 9.26 1, 670
Dec. 14 | D. A. Dudley._... Ay 6.18 700:1| , Aug, 2Lk oo Folod el T e Il I e KT 7.91 773
Mar. 9 | C. E. Me¢Cashin

6.34 734 ‘ Sept. 27 | MeCashin and Slack___| 7.34 | 554

Daily discharge, in second-feet, of Colorado River at Wharton, Tex., for the year
ending Sept. 30, 1922

Day Oct. | Novi | Dec.,| Jan. | Feb. | Mai.'| Apr. | May | June!| July.| Aug. | Sept.
| '

662 765 574 11,810 | 1,610 |, 9,940 | 36,100 |5, 510 | 2,460 815 570
654 830 574 | 1,810 | 1,930 | 5,630
642 | 1,080 582 | 1,650 | 1,340 | 4,050
658 | 1,180 582 | 1,210 { 1,490 | 9,550
654 | 1,200 578 994 | 1,490 | 26,000

622 925 586 875 | 1,050 | 32,300
622 780 602 825 845 | 35,200
622 805 622 750 735 | 33,200
602 805 695 720 710 | 25,400
602 780 765 690 | . 666 | 17,000

602 805 745 582 646 | 12,300
9, 550

R =
el
w
<
or
<
f=]
o
=4
<
2
=

qerdaers 674 [-us- - w=| 590 | 3,350 19,600 |- ..i-o 815 680ty oo ne

NoTE.—Owing to incomplete record discharge partly estimated Jan. 22, 28, Mar. 30, May 10, 13, 19, 20,
and July 8-13. ' Norecord and discharge interpolated Oct. 10. Dec. 4, and Jan. 23-27, © Discharge estimated
May 14-16. Stage beyond limits of rating curve and discharge not determined May 2-11; gage height, in
feet, on respective days as follows: 85.1, 36.7, 39.2, 40.5, 40.7, 40.6, 40.3, 40.0 39.6, and 37.3. )
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Monthly discharge of. Colorado River at Wharton, Tex., Jor the year ending Sept.

30, 1922
Discharge in second-feet
f Run-off in
Month T acre-feet
Maximum | Minimum | Mean

()ctbber .................................................. /2,640 674 1,110 68, 300

November_ k! 678 563 614 X
December. 1, 290 586 737 45, 300
January... 3 3, 350 574 873 53,700

February.- - Sl 1,810 524 883 i
ELORIREAAEYY Ry DI DO S RN ISRy - G0 DL 19, 600 o476 2,210 136, 000
DI BEC N L e R EITNR R e U s 35, 200 2,740 13, 100 777,000
ENERAR A ot = S D Lo I s e SRS ST e s RN s e S SRR 6110 [mesai s NS i S
June.. 8, 510 2, 510 4,840 288, 000
July:. 7,080 815 2,160 133, 000
August__ o 915 590 718 44,100
September .............. SRR R 8 ST e o L S SR 740 500 573 34,100
T T S Y R RN e y LS O NSRS AL I G {80 0 oMM R 5 o A B e

NORTH CONCHO RIVER AT SAN ANGELO, TEX

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

DrAINAGE AREA.—1,520 square miles (revised; measured on post-route map and
topographic map of Texas, compiled in 1899 by Robert T. Hill, of the United
States Geological Survey; scale, 1 inch =25 miles).

Recorps avamLaBLE.—October 27, 1915, to September 30, 1922.

Gace.—Stevens continuous water-stage recorder, attached to left side of web of
third pier of viaduct from left bank, installed September 1, 1920; inspected
by B. W. Wynn. Prior to this date vertical staff attached to same pler
was used. Both recorder and staff gage referred to same datum.

DisCHARGE MEASUREMENTS.— Made from second highway bridge upstream from
gage or by wading 400 feet below.

CHANNEL AND coNTROL.—Bed composed of solid rock which is, to some extent,
covered in high-water channel with grass and moss; permanent. Channel
straight’ for 800 feet above and 400 feet below gage. * Banks are sloping,
clean, composed of rock and clay, and not subject to overflow except during
high floods. ' About 20 feet below gage and at downstream 'side of viaduct
is a concrete dam about 414 feet high, which, before the viaduct was con-
structed, served as part of low-water crossing; this dam forms an artificial
control and, 'insures a permanent stage-discharge relation. Backwater
probably occurs at this station when the Concho reaches a stage of 25 feet.

EXTREMES OF DISCHARGE.—Maximum - stage for the year from  water-stage
recorder, 19.3 feet at 7.30 p. m. April 26 (discharge, not determined. Back-

" water from Concho River probably existed during this stage); no flow
October 1 to April 2, August 6 to September 18, and September 24-30.
1916-1922: Ma.x1mum stage recorded that of Apl‘ll 26, 1922; no flow for

..~ several periods during record.

Ice~—None reported during year. s

Diversions.—Records of the Board of Water Engineers for the State of Texas
show that about 600 acres have been declared irrigated by diversions from
North Concho River, all above station. !

REGDLATION .—None of consequence.
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Accuracy.—Stage-discharge relation permanent, except during periods of back-
water. Rating curve well defined below 125 second-feet, and extended to
7,400 second-feet by use of formula, Q=CLH’}, for broad-crested weirs,
using a value of 2.20 for C and may be considerably in error. Operation of
water-stage recorder satisfactory. Daily discharge determined by applying
to rating table mean daily gage height obtained from recorder graph by
inspection, or by use of planimeter, except as noted in footnote to daily
discharge table. Records good, except at extremely low or high stages,
when subject to large errors. :

Discharge measurements of North Concho River at San Angelo, Tex., dum’n;} the
year ending Sept. 30, 1922

¥ Gage Dis-
Date Made by height | charge

Nows, /5 Rt and Ay . ek G e e
Jan. 13 G. West
Ju}y 31

Daily discharge, in second-feet, of North Concho River at San Angelo, Tex., for the
year ending Sept. 30, 1922

.

Day | Apr. | May | June | July |Aug.| Sept. || Day | Apr. | May | June | July | Aug.|Sept.
11 0.6 | 1,290 6.2 14
848 .4 775 | 58 12
2,000 .4 605 | 38 11
1,280 4 221 9.8 7.9 2.
342 .2 118 7.2 7.2 g
149 .2 118 | 52 0.0 1% .5
91 -2 64| 28 5.3 22 '
67 v2 41 | 14 3.9 e <
58 121 36 9.8 3.9 K e SR
49 27 31 7.9 3.2 | L ek
: U g Dnmedn RN ol OB A [t © 28 6.2 7 g G BB
Bidslacl ook (W8T s el okl 24 4.5 s Fif. G NERTEE A
22 790 20 3.2 122 Tutatiitve Lo,
19 186 35 2.5 .8
14 106 22 5.0 o7
________ 2 b gl s LB .6
{

Note.—Owing to incomplete record, discharge partly estimated Apr. 13-18, July 8, 13, 17-31, and Aug. 1.
Discharge determined by averaging discharge for fractional parts of a day Apr. 3, 9, 10, 25, 29, May 3, 4,
14-21, 29, June 3, 5, 6, 17, 18, 21, 30, July 1-6, and Sept. 19-21. Discharge interpolated July 9-12. Stage
beyond limits of rating curve and discharge not determined; backwater probably existed as follows: Apr.
26, 7.2 feet, and Apr. 27, 6.4 feet. Backwater probably existed, amount unknown, on Apr. 8, 24, 28, May 1
and 2. No flow Oct. 1 to Apr. 2, Aug. 6 to Sept. 18, and Sept. 24-30.

Monihly discharge of North Concho River at San Angelo, Tex., for the year ending
' Sept. 30, 1922 :

Discharge in second-feet

Run-off in

Month X 1€ acre-feet

Maximum | Minimum | Mean

Qontices s S S ol Lt b o

14 239 14, 700

2.5 22.2 1.

.6 165 10, 100
0 .04 2.4
September...... 0 .09 5.4

Note.—See footnote to table of daily discharge.
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CONCHO RIVER NEAR SAN ANGELO, TEX.

Location.—Half a mile below confluence of North Concho and South Concho
rivers and 134 miles southeast of San Angelo, Tom Green County.

DRrAINAGE AREA.—4,780 square ‘miles (revised; measured .on standard topo-
graphic maps; post-route map; and topographic map of Texas, compiled in
1899 by Robert T. Hill, of the United States Geological Survey; scale, 1
inech=25 miles).

RECORDS AVAILABLE.—September 17,1915, to September 30, 1922.

Gace.—Stevens continuous water-stage recorder; installed August 9, 1917, on
right bank, 1,500 feet below an old ford; inspected by B. W. Wynn. Prior
to August 9, 1917, a vertical staff gage in several sections attached to trees
on left bank was used. Water-stage recorder and vertical staff gage referred
to same datum.

DiscHARGE MEASUREMENTS.—Made by wading 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, rocky,
wooded, and not subject to overflow; left bank of medium height, composed
of clay and gravel, covered with scattered growth of trees, and subject to
overflow at high stages. Rapids just below gage serve as control for medium
and low stages, but affected by moss. Location of control for high stages
not known. A :

EXTREMES OF DISCHARGE.— Maximum stage for the year determined by leveling,
36.8 feet April 26 (discharge, not' determined); no flow November 29.

1915-1922: Maximum stage, that of April 26, 1922; no flow November
29, 1922.

Ice.—None recorded during year.

Diversions.—Flow at low stage materially affected by diversions above station.
About a mile above mouth of South Concho River, a storage dam has been
constructed by the San Angelo Light & Power Co. for waterworks. = Records

"~ of the Board of Water Engineers for the State of Texas show that about
11,000 acres have been declared irrigated by water diverted  above the
- station, and about 3,500 acres by diversions below station.

REecuraTioNn.—Storage at the dam of the San Angelo Light & Power Co has
slight effect on flow at station; no regulation of consequence on' North
Concho River.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 800 second-feet; above, it was determined by As/d method, based on
one measurement on July 8, 1919, at discharge of 40,500 second-feet and a
stage of 26.6 feet, using Kutter’s formula with the value of n=0.045 and
may be considerably in error. Operation of water-stage recorder not
satisfactory as shown in footnote to daily-discharge table. Daily discharge
ascertained by applying to rating table mean daily gage height, obtained
from recorder graph by . inspection or for days of considerable fluctuation
by use of planimeter, except as noted in footnote to daily-discharge table.
Records fair. '

Discharge measurements of Concho River mear San Amngelo, Tex., during the year -
ending Sept. 30, 1922

Gage Dis-
Date Made by— e e height | charge
N r ]

y 1 ' Feet Sec.-ft.
Nov. 7 D A Dudlqy 0.46 2.2
“Jan. 13 | R. G. Wes : : = 7 e 1.8
July 31 Tngg Twnchell 71 o100 3.6
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Daily discharge, in second-feet, of Concho River near San Angelo, Tets; for the
year ending Sept. 30, 1922

Day Oct. | Nov. | Dee. | Jan. | Feb.' | Mar. | Apr. May | June | July: | Aug. | Sept.

2.0 L R 1.2 6.1 19 149 63 2.4 2.0

2.0 1.6 L2 6.7 1.8 112 [ 785 2.3 2.2

1.9 1.6 1.2 7.4 1.8 416 (5,180 2.3 1.9

1.9 1.6 L2 6.8 1.6 1 iris M A e 2.2, 2.0

1.9 1.6 1.3 4§ 1.6 b 9 nismasaid O 1.9

6. il g 1.8 1.6 1.3 5.5 1.6 ARG i 21 L9
g o e RO, 1.6 1.6 1.4 4.5 1.8 203 |1 gl 2.1 120
Biots it by L6, 18 1.6 7.4 1.7 AR . 2 pa 2.2 1.5
AR R 1.6 h O 1.9 6.3 L7 104 PTG 2.1 )t
102 T30 9. 1.7 1.8 1.9 3.3 1.6 12778 Slecgch 2.1 3.3
LT 1R 1.9 21 ALy i1 IRE S 8 2.0 16

1.7 1.6 1.1 2.0 1.6 BT b 110 AL 2 2.0 1.5

LY 1.6 » 19 1.8 1.8 103 37 1.9 1.8

L7 1.8 1.8 1.8 1.8 92 29 19 L6

) b 1.8 2.0 17 1.8 88 80 1.8 1.3

1 RN Eod 1.6 1.9 B 1.8 70 68 1.8 1.3
Y A 8 54 16 ||« 1.8 g i 1.8 144 64 2.3 1.2
L B AT T ARA P s ¥ 1.6 1.6 1.9 1.8 163 57 2.3 1.3
JPE_crl e L7 1.6 1.6 1.8 1.7, 101 11 2.3 5.1
RN R A AL 2 4 15 1.6 2.0 1.8 84 10 2.1 3.7
150 13 b b d 1.8 1.7 125 9.6 1.7 19

L 1.2 17 2.0 1.8 97 8.9 1.7 1.6

Lok 13 18 2.1 1.8 103 8.2 1.8 1.3

. 4 1.3 1.2 1.8 1.9 1.8 78 7.6 2.2 1.3

1.7 1.0 1.3 1.9 2.0 1.9 64 6.8 2.1 1.4

yliza beusy QR aaNc 107 by 1.3 1.9 2.0 240 | naBds 2 132 56 6.1 2.0 1.4
p.s oS it ELP .4 1.2 2.7 1.8 2.0 |- & 120 50 5.4 L9 1.3
OB Gl Ll L7 | 1.2 3.5 1.9 1 I #l 110 41 4.7 2.2 1.4
A e 9 Bl 0 1.3 Lo 2.0 |« ” 111 28 4.0 2.1 1.4
SOt L7 .6 1.3 A 1.9 e 90 72 3.3 2.0 1.2
Bttt X 1B S PR T 1.2 G 6lodie iz D e sonen B2 ot s a4 2.6 Lidiloszgg 1=

Nore.—Owing to incomplete record discharge partly estimated Oct. 4, 10, Nov, 7, 19, 22-24, Dec. 24,
Jan. 16, 26, Feb. 3, Mar. 16, July 13, Aug. 1, 10, 15, Sept. 13 and 15. No record and dnscharge mterpolated
Oct. 1—3 11—17 19—25 27—31 Nov. 1- 6, 20, 21 25—28 30, Jan. 19-25, 27-31, Feb. 1-2, July 20-30,' Aug. 11-14,
and Sept. 14. No record and discharge estimated Dec. 2-23. Discharge ascertained by averaging dis-
charge for fractional parts of a day Feb. 6, 8, 9, Apr. 3-11, 13, 17, May 14-21, 23, 24, 29, June 3-7, 17, 21, 28—
30, July 1-3, Sept. 9-10, a%d 19-20. No record Apr. 24 to May 5 and July 4-12; gage read Apr. 24, 27.5 feet
aud April 26 36.8 feet, and another maximum stage of 26.9 feet occurred between Apr. 26 and May 5.

Monthly discharge of Concho River mear San Angelo, Tex., for the yearvending
Sept. 30, 1922

Discharge in second-feet

; Run-off in
Month acre-feet
Maximum | Minimum | ' Mean

Oetobép-il: s lvall . aldst snsed saietiiat 43-4 2.0 1.6 1.73 107
November e 1.8 0 1.37 81.3
December. (O RT ol Bl iaqae . v 11,14 70.0
January... 0¥ 5.5 1.2 2. 06 127
February . et 7.4 1.6 3.39 188
Mareh ... - 2,0 1.6 1179 110
April 1-23_ e 11,300 2.0 546 24, 900
MIAY: 681 siee s m it T e L pke 4, 060 82 929 47,900
June_.____ it 485 26 137 8,170
August__.. _ 2.4 17 2.07 127
September . _ & b1 1.2 1.82 108

Nore.—See footnote to table of daily discharge.

CONCHO RIVER NEAR PAINT ROCK, TEX.

LOCATION A% Concho, San Saba & Llano Valley Railroad bridge, a quarter of a
mile below mouth of Kickapoo Creek and 2 miles northwest of Paint Rock
Concho County.
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DRAINAGE AREA.—5,790 square miles (revised; measured on standard topographic
maps; post-route map; and topographic map of Texas, compiled in 1899
by Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles). 1

REcorDs AvaiLABLE.—September 20, 1915, to September 30, 1922.

GageE.—Stevens continuous water-stage recorder attached to downstream end
of middle railroad bridge pier was installed September 16, 1920; inspected by
engineers of the United States Geological Survey and by N. N. Skaggs.

" Prior to September 16, 1920, gage was vertical staff attached to same pier.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 27.5 feet at
11.a. m. April 27 (discharge, not determined); no flow October 13-17,
October 30 to November 13, and August 23 to September 18.

1915-1922: Maximum stage recorded, that of April 27, 1922. The maxi-
mum stage previously recorded was 13.5 feet at 7.30 a. m. June 10, 1919
(discharge, 20,700 second-feet, revised in 1922); no flow during several
periods of every year except 1920 and 1921.

Ice.—None reported during year.

‘DrversioNs.—Records of the Board of Water Engineers for the State of Texas
show that about 11,000 acres have been declared irrigated by diversions from
Concho River, practically all of which are above station.  Flow during low
stages is materially affected by diversions.

RreauraTions.—Ten storage dams of small capacity are located between this
station and San Angelo. An abandoned dam, 12 feet in height, known as
Fourmile, dam, is 4 miles below San Angelo; and a small dam, 8 feet in
height, has been constructed for storage on Sims ranch just above station.
None of the dams appreciably affects the flow by storing water, except
during extremely low stages.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 6,000 second-feet and poorly defined to 19,000 second-feet. Operation
of water-stage recorder not satisfactory as shown in footnote to daily-
discharge table. Daily discharge ascertained by applying to rating table
mean daily gage height obtained from recorder graph by inspection or by
use of planimeter, except as noted in footnote to daily-discharge table.
Records good, except for extremely high stages.

Discharge measurements of Concho River near Paint Rock, Tex., during the year
ending Sept. 30, 1922

Gage Dis- S Gage Dis-
~Date Made by— height | - charge: i Date |. .. _Made by ~| height | - charge--
Feet Sec.-ft. Feet Sec.-ft.
Nov. 8 | Ellsworth and Dud- May 3| C.E. McCashin___._| 12.69 | c18,300
Jeyel -Catpled Lniln d 0 b (. 52 0 L8 i Gosists ) o) 5.89 3, 080
Jan. 12-| Ri GoWestalo. .. _ .80 b.5 || July 30 | Trigg Twichell.______ .94 1.3

a Below point of zero flow.
b Estimated. : y
¢ Surface velocities observed for part of measurement and coefficient used to reduce tc mean velocity.
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3

Daily discharge, in second-feet, of Concho River near Paint Rock, Tex., for the year
: enqu Sept. 30, 1922 :

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar Apr, May | June | July | Aug. | Sept.
) PRVt & (1 0, 74 IR 0.8 0.7 7.4 1.4 0101 3.1
i X4 S e L 1.4 ) i Medcede 2.6
.6 w7 113 1.2 6.0 | .10, 500 2: 2.4
.6 ] .8 4.4 | 2240 1.8
.6 V| 518 .8 4.4 717 1.8
5 0 i ) .8 4.1 443 1.0
St ol as 37 4.7 328 1.4
R B ) .7 |11, 500 267 1.4
icd o8| %11 .8 | 3,200 231 1.2
o BilraLl <8 407 205 1.0
8 .81 10 .6 204 195 w?
R o Bt 9.7 g 120 172 .5
SOLHL ] 0 .8 9.2 .8 67 217 22
o .8 v 8.3 e 58 1, 100 s
i 1.0 8 6.0 i 40 6000 o g s I
2 1.0 1.2 5.0 .6 36 5,920 il
.2 .8 1.2 3.8 q 38 4,220 V1
.4 ik L2(, 3.8 .6 30 3, 260 i S
.4 Wi 1.0 3.8 .5 24 1, 050 4 . 1
.4 .8 ] 3.4 .6 20 557 3 7.3
.6 1.0 .8 3.1 A 17 740 ) 2.5
% 1.0 1.2 2.4 .6 13 419 1 1.0
1.0 1.0 1.4 20 ) 12 220 .5
1.0 .8 1.4 1.8 +5 | 1,900 188 .4
L0 .8 1.6 1.8 1.0 .3
.8 .8 1.8 1.6 1.0 2
v T 1.0 2.2 1.6 1.2 o
7 1.0 2.8 1.4 1.2 J1
.6 1.0 3.1 1.4 vl
¢ .8 5.4 1.6 QL
....... .8 6.5 1.8

NotE.—Owing to incomplete record, discharge partly estimated Jan. 2-11, Feb. 8-14, Apr. 30, May 3,
June 6 and 19. No record Apr. 26-29 (hlgh water), May 1, 2 (high water); July 3-28 (moderately hlgh
water first part). No record and discharge mterpolated June 7-18. Mean daily discharge ascertained by
averaging discharge for fractional parts of a day Apr. 3, 8-12, 18, 24, 25, May 4-6, 13-22, June 20, 22 23, July
1,2, and Sept. 19-21. No flow Oct. 13-17, Oct. 30 to Nov. 13, and Aug 23 to Sept 18.

Monthly discharge of Concho River near Paint Rock, Tex., for the yéar énding
Sept. 30, 1922

: Discharge in second-feet )
el s Run-off in

Month 7 .| acre-feet

Maximum | Minimum | Mean

October 4 0.7 0 0.21 13.1
November s 1.0 0 .32 19.0
" 10 .6 .80 49.0
f 6.5 o 1.45 88.9

¥ 15 1.4 7.22 401
R 1.8 .5 .88 54.0
............ ) ) LA R et NS 2 R Mol b

10, 500 141 1,390 79, 900

188 35 137 8,170
"""" R BN W R T R T
7.3 0 .49 20.4

Note.—See footnote to table of daily discharge.
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SAN SABA RIVER AT MENARD, TEX.

LocatioNn.—At steel highway bridge in Menard, Menard County, 80 miles above
mouth of stream.

DrAINAGE AREA.—1,140 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert

' T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECcORDS AVAILABLE.—September 14, 1915, to September 30, 1922.

Gage.—Chain gage attached to floor on downstream side of highway bridge;
read by B. B. Burke or Haskell Howell.

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

CHANNEL AND cONTROL.—Channel straight 800 feet above and 100 feet below
station; somewhat obstructed by reeds and grass; water flows through a
series of shoals and ponds; right bank composed of gravel and clay, wooded,
sloping, high, and not subject to overflow; left bank similar in material,
wooded, low, and subject to overflow. A sand and gravel ford just below
gage forms a control during low stages; shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.4 feet at
10.30 a. m. April 26 (discharge not determined. Observer reports higher
stage during afternoon of April 26 and 27 but heights not known). Minimum -
stage, 1.62 feet March 16-18 and 21-26 (discharge, 1.6 second-feet). Gage
heights not comparable, owing to shifting control.

1915-1922: Maximum stage recorded, 13.6 feet at 2.30 a. m. September
16, 1915 (discharge not determined); no flow July 12-14, 19-31, August
1-4, and 26-31, 1918. ;

Ice.—None reported.

Diversions.—Considerable land is irrigated with water diverted above station.
Noyes canal on right side of river which serves a considerable area diverts a
short distance above gage. Records of the Board of Water Engineers for the
State of Texas show that about 4,300 acres have been declared irrigated by
diversions above the station, and about 7,700 acres by diversions below the
station.

RecuraTiON.—Flow unregulated by storage or water-power plants but is largely
contll'olled at low stages during irrigation season by diversion to Noyes
canal.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined from 0 to 250 second-feet. Gage read to hundredths twice daily.
Daily discharge determined by indirect method for shifting control, except
as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of San Saba River at Menard, Tex., during the year ending
Sept. 30, 1922

|
o Gage Dis- R Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet Sec.-ft. Feet | Sec.-ft.
Nov. 4 | Ellsworth and Dudley.| 1.86 6.2 || May 7| C.E.McCashin_______ T 2.46 71.8
Jat 12 R G WSSt S SR 1.81 7.1 || Aug: 3 | Trigg Twichell -.co- .. 1.84 7.3
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Daily discharge, in second-feet, of San Saba River at Menard, Tex., for the year
ending Sept. 30, 1922

Day Oct. .| Nov. | Dec.. | Jan. Feb. | Mar. ‘ Apr. | May | June | July | Aug. | Sept.
5.5 |11 4.6 |° 4.8 1.8 | 22 144 46 | 24 4.8 8.0
5.6 8.5 5.1 4.8 2.2'1' 16 105 45 | 27 4.2 8.7
5.6 7.0 4.8 4.8 2:2.0.200¢ 1 [ doaterat 306 91 4.2 9.5
5.7 14 5.1 4.8 2.2 | 111 174 88 | 38 4.8 9.0
5.5 20 5.1 4.8 2.2/ 34 121 55{ 1131 .48 8.0
53 19 Bul 3.6 2)24 17 81 50 |-+ 31 4.8 8.5
5.2 | 20 5.1 3.9 2.2 | 14 65 130 | 31 4.8 7.5
50 21 5.2 4.8 2.2 | 38 65 57:[ 29 5.4 10
4.8 | 21 5.4 4.8 2.2 13 59 47 | 26 8.5 10
3.6 | 21 6.0 4.8 2.2 | 10 59 48 | 25 8.5 10
2.9 21 5.7 4.2 1.8 8.5 57 47 125 8 10
22| 21 6.0 4.2 1.8 8.5 56 46 | 25 15 10
2:21721 4.5 2.0 0% b bt 45 {122 748 9.0
2.4 | 14 4.2 1.8 (O DS o B ) 8.0 11
2.6 9.5 352 1.8 9.0 255 40 10 8.5 11
2.4 9.0 4.2 1.6 8.0 153 38| 12 9.5 12
2.6 9.0 4.8 1.6 Be ity i 40| 12 () 12
2.4 7.4 5.1 1.6 8.0 170 41 | 11 7.5 12
2.4 5.7 4.5 2.0 7.0 130 40 9.5 1.8 15
2.6 4,8 4.5 2.0 750 95 40, 8.2 9.5 Ly
2.8 4,2 6.0 4.2 1.6 7.0 69 39 7.0 9.0 19
3.6 3.9 4.5 1.6 TeBolire 64 36 7.0 8.5 15
3.3 3.9 3.9 1.6 8.0 57 36 70 8.0 14
3.3 3.9 3.9 1,6 |aviddese 54 35 7.0 7.0 14
3.3 4.4 3.9 0B  promies eod 55 31 JiU 6.0 12
3.3 4.9 3.9 1.6 51 29 7.0 5.7 12
3.3 5.4 3.6 2.0 51 37 5.7 7.5 10
3.3 5.1 2.4 2.8 51 30 |54 6.5 10
3.0 4.8 . 49 23 4.8 5.7 10
3.9 4.5 47 22 4.8 6.5 10

______ 4.2 157 VR PR e A

Nore.—No record and discharge interpolated Oct. 9, 30, Nov. 1-3, 5-8, 11, 20, 24, 27, Dec. 4, 11, 18, 25, 26,
Jan. 1, 8, Mar. 4-7, July 18-20, Aug. 30 to Sept. 2. No record and discharge estimated Oct. 1, 2, and Jan.
13-31. No record May 13 and 14. Stage beyond limits of rating curve Mar. 29, 30, Apr. 24, 25, 26, 27, 28,
:;0 9.21d2 0M4a%75 § 73 (vivg;h respective mean daily gage height, in feet, as follows: 10; 25 5.40, 6. 60 6. 95, 12 35.

35, an

Monthly discharge of San Saba River at Menard, Tex., for the year ending Sept.

bl

i Discharge in second-feet .

4 Run-off in
Month - 3 acre-feet

Maximum | Minimum | Mean

Z
=1
2
@
B
g
<]
]
'
'
'
h
Loo;

0

<
h
i
i
H
|
I
\
|

N

August

ke A ol

Nore.—See footnote to table of daily discharge.
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SAN SABA RIVER NEAR SAN SABA, TEX.

LocaTioN.—200 feet above Beveridge highway bridge, 1 mile below mouth of
China 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.

DRrAINAGE AREA.—3,040 square miles, revised (measured on standard topographic

; maps; post-route map; and topographic map of Texas, compiled in 1899 by
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles).

RECORDS AVAILABLE.—December 30, 1904, to December 31, 1906; September
11, 1915, to September 30, 1922. Miscellaneous discharge measurements
previous to 1904.

Gaae.—Vertical and inclined staff on right bank; read by G. M Pool. From
December. 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 datum used 1904-1906 and that of present gage
is not known. ;

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

CHANNEL AND CONTROL.—(Channel straight for 100 feet above and below station.
Bed composed of rock and gravel; shifts. Left bank composed of gravel,
clay, wooded, high, and not subject to overflow; right bank consists. of clay
and gravel, wooded, sloping, medium in height, 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
shifts. :

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, about 37.0
feet on April 26 or 27, determined from flood marks on gage (discharge not
determined); minimum stage, 1.30 feet at 6.15 p. m. March 22-and 5. 40 p. m.
March 24 (discharge, 25 second-feet).

1904-1906; 1915-1922: Maximum stage recorded, that of Apnl 26 or 27,
1922; no flow August 9 and 10 1918.

Ice.—None reported.

Diversions.—Considerable water is diverted from stream and tributaries above
station. There are also diversions below the station but none in the vicinity
of station. Flood water from Brady Creek at Brady, is stored for municipal
uses; capacity of reservoir not known, but probably small.  Records of
the Board of Water Engineers for the State of Texas show that about 9,300
acres have been declared irrigated by diversions abowe station, and about
2,700 acres by diversions below station.

ReGuLATION.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined

. between. 5 and 6,500 second-feet. Gage read to hundredths twice daily.-
Daily discharge determined by indirect method for shifting control. See
also footnote to daily-discharge table. Records fair.

Discharge measurements of San Saba River near San Saba, Tex., during the year
ending Sept. 30, 1922

-

i " Gage Dis-

Date Made by height | charge

Feet Sec.-ft.
Nov. 181" Ellsworth and Duley- o 22 vacalo Lo U8sr o il T el g o 1.44 34.5
RO AL RG Gl WVOSbe o n i L P el o I LSt e LR T AT SR 8 1.54 45.9
WALy 28 e Drigg Twichelg S tas ST A, o T e B0 ST G e g e 1.73 64.3




56 SURFACE WATER SUPPLY, 1922, PART VIII

Daily discharge, in second-feet, of San Saba River near San Saba, Tex., for the year
ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
127 67 60
129 65 58
395 60 62
353 60 58
467 63 58
209 71 58
168 63 58
152 59 58
139 74 58
138 268 60’
127 96 73
116 80 69
110 73 61
110 70 60
106 69 60
111 69 60
114 68 60
111 69 74
101 68 70
92 70 69
84 75 71
82 67 7h ]
80 64 68.
78 63 67
73 63 71
69 63 70
68 65 74
67 60 70
98 58 67
102 58
73 BB fo8 020

Note.—Discharge Apr. 25, 28, and May 4 determined from one staff gage reading only, as water was too-
high to reach gage for other readings; gage height Apr. 25, 18.2 feet (rising stage), Apr. 28, 20.0 feet (falling:
stage), and May 4, 18.4 feet (falling stage). No readings Apr. 26,27, May 2 and 3, owing to high water;
discharge not determined. Water reached a maximum stage of about 37 feet on Apr. 26 or 27. Gage
height Apr, 4, 26.8 feet beyond limits of rating curve; discharge not determined.

Monthly discharge of San Saba River near San Saba, Tex., for the year ending
Sept. 30, 1922 ;

Discharge in second-feet
Run-off in
acre-feet

Maximum | Minimum | Mean

O CLODOr s rdeis B0 e L el b e St e S it Sl !
REOVEHIDOP e A - s s s e
Decemtbers Hlaws o cgsiu guesdicpls
SIS T et e KEA TSR e T
February /1LY 22 i i UFIL ¢

T A R R ST i 67 137 8, 420
Agush s b rascetecud e N Tnde 58 73.4 4, 510
September . o iy e L s T te e L AR 74 58 64.7 3, 850

Note.—See footnote to table of daily discharge.
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NORTH LLANO RIVER NEAR JUNCTION, TEX.

Locarron.—500 feet above remains of old Wilson dam, 1 mile below mouth of
Bear Creek, 214 miles above North Llano highway bridge, 3 miles north-
west of Junction, Kimble County, and 4 miles above confluence of North
Llano and South Llano rivers.

DRrAINAGE AREA.—803 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—September 14, 1915, to September 30, 1922.

‘GageE.—Overhanging chain gage on left bank; read by W. M. Keen.

DISCHARGE MEASUREMENTS.—Made by wading or from highway bridge 214
miles below station. )

CHANNEL AND CONTROL.—Bed composed of solid rock. Channel straight above
and below for 400 feet, with a series of pools and rapids. Left bank high,
clean, and not subject to overflow; right bank low, 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 of approximately
2 feet vertical fall at site of old dam serves as permanent control for medium
and low stages, except slight effect from accumulation of moss during low
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.7 feet at
6.45 p. m. April 3 (discharge not determined). (Observer reports highest
stage occurred during night of May 2, stage unknown); minimum stage,
0.96 foot from 4.20 p. m. September 8 to 6 'p. m. September 9 and 5.35
p- m. September 15 to 5.45 p. m. September 18 (discharge, 0.40 second-foot).

1915-1922: Maximum stage recorded 18.00 feet during night of September
15, 1915 (discharge not determined); no flow durmg several periods.

Ice.—None reported.

. DrverstoNs.—Records of the Board of Water Engineers. for the State of Texas
show that about 1,200 acres have been declared irrigated by diversions
above the station. During low stages such diversions materially reduce
flow at the station. '

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

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 120 second-feet. Gage read to hundredths twice daily. Daily dis-
charge determined by applying mean daily gage height to rating table,
except as noted in footnote to daily-discharge table. Records good for low
and medium stages.

‘Discharge measurements of North Llano River near Junction, Tex., during the
year ending Sept. 30, .1922

3 e Gage 1 Dis-
Date Made by height | charge

? Feet j Sec.-ft.

Nove 8.1 € BlIaworbh’ ool ool cfe 2 20 A e e et e Abt & 2.3

P60 T TR B b5 TR A 10 3T I s S P 0 08 SR s SR N S RS e st e e ! 4.3
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Daily discharge, in second-feet, of North Llano  River mear Junction, Tex., for the
year ending Sept. 30, 1922

v

Day Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May | June | July | Aug. | Sept.
2.5 2.5 12 16 17 13 f0. Jislor &y 33 | 16 6.4 1.0
2.5 2.5 12 16 17 13 47 165 32| 16 6.4 1.0
6.4 2.5 12 16 17 1| ok GO K SN PR 26 5.8 1.0
4.2 3.2 12 16 17 ko PRl SORS 71 41 5.8 10
3.9 3.2 12 16 17 15 136 177 49 | 28 5.3 1.0
3.9 3.2 14 16 17 15 93 143 38 | 23 4.7 ol
3.9 3.2 14 16 17 15 68 122 losibost 23 4.7 .6
3.9 3.9 14 16 15 T 3ude SLo 100 129 | 20 61 .5
3.9 3.9 14 16 15 13 114 86 75 120 25 .4
3.9 3.9 16 | ¢ 16 15 13 54 86 59 | 20 13 14
3.9 4.7 16 16 15 11 43 78 45 | 18 10 7.6
3.9 4.7 16 16 15 11 36 64 43 15 N1 5.8
3.9 4.7 16 16 15 11 36 177 41 | 13 8.3 2.1
3.9 5.8 16 16 13 11 36 150 | 35 | 12 6.9 .6
3.9 5.8 16 16 13 11 36 100 ' 35| 33 6.9 .4
3.9 5.8 16 16 13 11 31 75 35 | 25 5.8 .4
3.9 6.9 16 16 13 11 87 BTSN 100 | 19 39 .4
3.2 6.9 16 16 11 11 31 150 59 | 18 12 .4
3.2 6.9 16 16 11 11 31 114 45| 17 7.6 3.2
3.2 8.3 16 18 11 11 31 100 35| 12 5.8 9.8
3.2 8.3 16 18 11 11 31 86 35 9.1 5.8 4.7
2.5 9.8 16 18 11 11 31 54 35 7.6 4.7 3.2
2.5 9.8 16 18 11 11 31 54 29 7.6 4.2 7.6
2.5 9.8 16 18 11 Tl fadesspsl 45 29 6.4 3.5 6.4
25| 11 16 18 11 ¢ 3] PR oy 45 29 6.4 2.5 5.8

2.6 11 16 41 29 6.4 2.1 5.8
PR i 3 4 16 | 41 24 6.4 2.1 4.7
2.5 (13 16 38 22 6.4 1.8 4.7
261 13~ .| 16 38 22 6.4 1.6 4.7
2.6 18t 16 35 19 6.4 1.3 3.9
2 RS KO 16 b 1R s e 6.4 b I 3 PR es

Nore.—Gage heights, in feet, for days when stage was beyond limits of rating curve and discharge not
determined as follows: Mar. 29, 4.03; Mar. 30, 2.13; Apr. 3, 5.62; Apr. 4, 2.68; Apr. 8, 2.05; Apr. 24, 2.10;
Apr. 25, 2.94; Apr. 26, 2.82; Apr. 27 4. 07 Apr. 28 245 May 1 3. 29 May 3 4. 01 May4 2.41; May 17, 2.62
June 3, 2.33; ‘and June 7, 2.65. .

Monthly discharge of North Llano River mear Junction, Tex., for the yedr ending
Sept. 30, 1922

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

Norte.—See footnote to table of daily discharge.
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LLANO RIVER NEAR JUNCTION, TEX.

Location.—100 feet north of Kerrville-Junction road, a quarter of a mile north-
east of Oliver’s ranch house, 3 miles below confluence of North Llano and
South Llano rivers, 314 miles east of Junction, Kimble County, and 4 miles
above creek entering river from south.

DRrAINAGE AREA.—1,700 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—September 13, 1915, to September 30, 1922.

Gaae.—Vertical staff, reading from 0 to 7.5 feet, attached to tree on right bank,
and inclined staff graduated from 7.0 to 14.7 feet, and a vertical staff 14.6
to 20.3 feet; the two latter sections are 100 feet upstream from low-water
vertical staff; read by Sadie Oliver.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 10.97
feet at 9.30 a. m. April 3 (discharge not determined); minimum stage, 1.50
feet at 2 p. m. October 30 and 31 (discharge, 52 second-feet).

1915-1922: Maximum stage recorded, 26.3 feet at 3 a. m. September 16,
1915 (discharge not determined); minimum stage, 1.32 feet during August
23-28, 1918 (discharge, 13 second-feet).

Ice.—None reported.

Diversions.—Records of the Board of Water Engineers for the State of Texas
show that about 2,500 acres have been declared irrigated by diversions
above station and about 1,300 acres below station. Diversions materially
reduce flow at station during low stages.

RecurLaTroN.—Slight regulation for water-power plant on South Llano River
at Junction. .

Accuracy.—Stage-discharge relation is permanent. Rating curve well defined
from 24 to 250 second-feet. Any discharge above 250 second-feet is from
extension of rating curve and subject to error. Gage read to hundredths
once daily, but observer’s work doubtful. Daily discharge ascertained by
applying mean daily gage height to rating table, except as noted in footnote
to daily-discharge table. Records good for low and medium stages.

Discharge measurements of Llano River near J unétion, Tex., during the year ending
Sept. 30, 1922

Gage Dis-

Date Made by— height | charge

Feet Sec.-ft.
Novei 2 |-G B, EBHsworthe ottt e oo oanhacdesntr i St s e S s af G I 50. 4
AU 3 1 Rrigg TWlehell oo e S L S e S SRS SR e Lo 1.54 62.8
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" Daily discharge, in second-feet, of Llano River mear Junction, Tex., for the year
ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.
69 55 60 60 63 60 129 330 138 80 58 58
69 55 €0 60 63 60 -1 EE 239 138 80 58 58
69 | 55 60 60 63 ¢ 3 1) T [ T e 138 80 58 58
69 | 55 60 60 63 L Pkt o 505 98 T T 63 58
69 ‘ 55 60 60 63 60 596 354 138 229 63 58
69 | 55 60 60 63 60 336 330 188 {LLATA 63 58
69 55 60 60 63 60 336 295 138 198 63 58
69 55 60 60 63 60 336 283 138 170 63 58
63 55 | 1160 60 63 60 244 239 138 160 94 58
63 55 60 60 63 60 224 229 138 151 74 63
58 55 60 60 63 60 165 218 147 142 63 63
58 55 60 60 63 60 147 189 138 134 63 63
58 55 60 60 63 60 138 189 138 80 63 63
58 55 60 60 63 60 129 631 138 80 63 63
58 55 60 63 63 60 120 631 129 80 69 63

|
58 55 60 63 63 60 120 479 129 80 69 63
58 56 60 63 63 60 112 415 129 80 69 63
58 556 60 63 63 60 106 330 129 80 69 69
58 55 60 63 63 b5 84 295 120 740 69 63
58 60 60 63 63 55 12 239 120 ’ 74 63 63
58 60 60 63 63 55 60 239 112 74 63 63
58 60 60 63 63 55 55 234 105 69 63 63
58 60 60 63 63 55 112 229 105 69 63 63
58 60 | 60 63 63 55 112 189 105 69 63 63
58 60 60 63 63 72 112 179 98 63 63 63
|
58 60 | 66 63 63 v CET R 170 98 63 63 63
58 60 66 63 63 TRH0IL 48 160 98 63 63 63
58 60 | 66 63 63 72 301 160 91 58 63 63
58 60 | 66 B8 T AR e 301 151 91 58 63 63
52 60 66 B3 ({1 riEeule Lrze 336 151 91 58 63 63
S | .66 [ 188 1 eyt ) 7L el 58 O

Note.—Gage heights, in feet, for days when stage is beyond limits of rating curve and discharge not
determined, as follows: Mar. 29; 2.95; Mar. 30, 3.37; Apr. 2, 2.69; Apr. 3, 10.97; Apr. 4, 3.67; Apr. 26, 3.07;
Apr. 27, 6.07; May 3, 4.96; July 4, 2.98; and July 6, 2.90.

Monthly discharge ‘of Llano’ River near Junction, Tex., for the year ending Sept.
30,1922 5

Discharge in second-feet

Run-off in
Month “acre-feet

Maximum | Minimum | Mean

Note.—See footnote to table of daily discharge.

BARTON SPRIﬁGS AT AUSTIN TEX.

LocaATION. ——Barton Springs issue from channel of Barton Creek, 1, 600 feet
above Austin-Bee Cave highway brldge, half a mile above conﬂuence of
Barton Creek and Colorado River, and half a mile southwest of Austin,
Travis County.
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Recorps avatLaBLE.—October 1, 1918, to September 30, 1922. Daily records of
flow of Barton Creek, which closely approximate flow of Barton Springs as
the ordinary flow of the Creek is from the springs, have been published from
April 25, 1917, to September 30, 1918. Miscellaneous discharge measure-
ments of Barton Creek were made from 1894 to 1906, and during 1916 and
1917.

DiscHARGE MEASUREMENTS.—Made by wading Barton Creek above and below
the springs, in order to determine the flow of springs as indicated in the
following table:

Discharge measurements of Barton Creek and delermination of discharge of Barton
Springs at Austin, Tex., during the year ending Sept. 30, 1922

Discharge l Discharge
(sec.-feet) (sec.-feet)
e | BT R A
Date Made by— _E Y g i J Date Made by— 5 4 E B |
M oM | B agE |
ol o @ Sl
QOct. 12 | Trigg Twichell._____ 59.2 | 1,0 | 58.2 || Feb. 27 29.4 1 0.0 | 29.4
W0 [tesendag . o DLanil 54.6 .0 | 54.6 || Mar. 11 29.4 .0 29.4
Moy, 1042 o do _______________ 47.6 .0 | 47.6 25 29.3 .0 29.3
41.3 .0 | 41.3 || May 25 112 “32 80
Dec June 20 70.2 | 3.2 | 67
38.8 .0| 38.8 || July 13 56.7 | @ .5 | 56.2
35.7 .0 357 26 _| 47.5 .0 | 47.5
Jan. 32.3 .0 32.2 | Aug. 9 _| 46.4 .0 | 46.4
30.7 O 807 28 do- 39.8 .0 -39.8
Feb. 29.6 .0 | 29.6 || Sept. 19 | Twichell and Slack__| 34.2 .0} 34,2

GUADALUPE RIVER BASIN
GUADALUPE RIVER NEAR COMFORT, TEX.

LocatioNn.—On Comfort-Kerrville road 100 feet upstream from Boerner Crossing
and 3 miles west of Comfort, Kerr County.

DRAINAGE AREA.—909 square miles (measured on topographic map of Texas,
compiled in 1899 by Robert T. Hill, of the United States Geological Survey ;
scale, 1 inch=25 miles).

REcoORDS AVAILABLE.—December 16, 1917, to September 30, 1922.

Gaee.—Vertical staff in two sections on left bank; read by Robert W. Faust.

DISCHARGE MEASUREMENTS.—Low-water measurements made by wading. No
high-water section available.

CHANNEL AND CONTROL.—Bed composed of rock, sand, and gravel. Left bank
composed of clay, slightly wooded, and not subject to overflow; right bank
low, wooded, and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.9 feet at
8 a. m. April 26 (discharge not determined); minimum stage during period
of estimated discharge (discharge, probably about 25 second-feet).

1917-1922: Maximum stage about 41 feet on August 21, 1919, determined
from flood marks near gage (discharge not determined); minimum stage,
0.80 foot August 2, 1918 (discharge, 0.4 second-foot); probabl\ caused by
diversions.

Ice.—None Teported. 3 :

DiversioNs.—Few pumping plants along stream about 7 miles above station.
Records of the Board of Water Engineers for State of Texas show that a
total of about 400 acres have been declared 1rr1gated by dlverslons above the
station. .

101120—25t—wsp 548——75
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RecuraTion.—At Kerrville and Center Point, dams are constructed and water
used for mill purposes, but the effect of the regulation is slight except during
low stages. .

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined below 40 second-feet, well defined from 40 to 80 second-feet, and
poorly defined from 80 to 270 second-feet. Gage read to hundredths once
daily, but not regularly, and observer’s work doubtful. One reading a day
may not be true index to discharge at low periods, owing to storage and
intermittent pumping above gage; and at high stages, owing to rapid fluctu-
ations. Daily discharge ascertained by applying mean daily gage height to
rating table, except as otherwise noted in footnote to daily-discharge table.
Records poor.

Dzscharge measurements of Guadalupe River near Comfort, Tex., during the year
ending Sept. 30, 1922

Gage Dis- e Gage Dis-
Date Made by— height | charge | LDate Made by height | charg
|
. Feet | Sec.ft. Feet | Sec. -ﬂ
Nov. 2| C.E. Ellsworth__._____ 1. 80 48.6 || Aug. 4 | Trigg Twichell.._.._.. 1. 67
Jan: U DA Dudley. s ascsn 1.88 58.0 || Sept. 7| C.E. Ellsworth___._.___ 1. 66 42 1
Mar.25 | Ellsworth and
MeCashin.._._..._. 1.84 ‘ 49.8

Daily discharge, in second-feet, of Guadalupe River near Comfort, Tex., for the year
ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
43 50 54 60 60 58 W |aieraas 73 48 43
43 52 56 60 60 58 TRl o et 73 48 40
43 52 56 60 60 58 v e 73 48 39
43 52 57 60 60 o D AU B RN 73 48 39
43 52 58 60 60 58 172 244 73 47 37
43 52 58 60 60 58 133 232 73 47 41
43 52 58 60 60 58 100 226 71 45 45
43 52 58 60 60 58 97 219 71 45 48
44 52 58 60 60 58 92 219 71 44 48
45 52 58 60 60 58 (T TP 71 43 47
30
45 52 57 60 60 58 86 244 71 43 45
45 52 56 60 60 57 73 232 71 42 45
48 53 56 60 60 56 73 219 69 40 44
50 54 56 60 60 56 62 196 69 40 43
50 54 56 60 60 56 62 172 69 39 42
50 54 56 60 60 56 57 164 69 38 40
50 54 54 60 60 56 52 152 100 37 39
50 54 56 62 60 56 54 141 86 37 39
48 54 58 62 60 56 56 137 73 37 37
48 53 58 62 60 55 56 133 71 36 36
48 52 58 62 60 55 58 124 69 35 35 36
48 52 58 61 60 54 58 116 66 35 34 36
48 52 58 60 60 54 59 106 62 34 32 36
48 52 58 60 60 53 60 97 62 34 34
48 52 59 60 60 54 62 92 61 34 31
48 52 60 53 s s dac 83 60 32 30
48 52 60 LY Rl 76 58 30 30 30
48 52 60 52 244 74 56 34 31
48 52 60 86 244 73 52 34 32
49 54 60 T el 2 73 48 41 34
) B IOEUREES SR 1 73l TR ;1 AL G e R

NoTE.—No record and discharge interpolated, Oct. 2,9, 16, 23, 30, Nov. 6, 13, 20, 27, Dec. 4, 11, 18, 25,
Jan. 1, 2, 8, 15, 22, 29, Feb. 5, 12, 19, 26, Mar. 5, 12, 19, 26 Apr 2, 9 16 23, May 7, 14 21 28, June 4 13y 18,‘
25, J! uly 2,4, 9 16, 23 30, Aug 6, 13 20, and Sept 24. Gage helghts not used and dlscharge estlmated by
comparison 'with flow at other stations Aug. 24 to Sept. 20 and Sept. 26. Gage heights, in feet, for days
when stage was beyond limits of rating curve and discharge not determined as follows: Apr. 4, 4.1; Apr.
26, 5.3; Apr. 27, 4.4; Apr. 30, no record; May 1, 5.7; May 2, 4.8; May 3, 4.2; May 4, 3.3; and May 10, 3.1.
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Monthly discharge of Guadalupe River mear Comfort, Tex., for the year ending
Sept. 30, 1922

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

(88101311 vt SREHTE i SRS SR I SRS T s SO A ) 50 43 46.7 2,870
g et e At I gt el I e TN U T 54 50 52.5 3,120
1L e S T T A T S U e T Y 60 54 57.6 3, 540
January. 62 60 60. 5 3,720
February 60 58 59.8 3,320
March.. 86 52 58.3 3, 580
A e o L e e i e R Bl s AL LIRS by DSl
o AR S R R RISt R it B e B il el et P 5 7R e e L e e
8 TR R NS A i i R 7 e s YR e £ 808 100 48 68.8 4, 090
July 48 30 40.1 2,470
FUETTT T RN S T TN (T S S T T S, S AR T Sl A AR b 38.0 2, 340
0 e R B B R B T e R L L S L e e 310 1,840

Nore.—See footnote to table of daily discharge.
GUADALUPE RIVER NEAR SPRING BRANCH, TEX,

LocatioN.—At New Braunfels-Blanco City highway bridge, known as Esser
Bridge, 350 feet above rock and gravel shoal, one-fourth of a mile from J. H.
Jonas farmhouse, 4 miles below Spring Branch, Comal County, 6 miles
below mouth of Curry Creek, and 22 miles by road above New Braunfels.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 28 (established) to September 30, 1922.

Gage.—Stevens continuous water-stage recorder, attached to downstream side
of pier on right bank; inspected by E. L. Jonas.

DiscHARGE MEASUREMENTS.— Made by wading or from upstream side of highway
bridge to which gage is attached.

CHANNEL AND cONTROL.—Channel straight for 200 feet above and 700 feet below
gage. Bed composed of solid rock and gravel; permanent. Right bank
clay, high, wooded, and not subject to overflow; left bank clay and gravel,
medium in height, covered with grass and brush, and subject to overflow at
a stage of about 46 feet. Low-water control is a rock and gravel rifile, 350
feet below gage, and believed to be permanent.

EXTREMES OF DISCHARGE.—Maximum stage during the period June 28 to Sep-
tember 30, from water-stage recorder, 2.63 feet at 6 p. m. July 5 (discharge,
150 second-feet); minimum stage, 1.98 feet, 11 p. m. September 5 to 9
a. m. September 6, 8 a. m. September 7 to 4 a. m. September 8, and 4 a.m.
to 4 p. m. September 10 (discharge, 27 second-feet).

Ice.—None.

Diversions.—None of consequence.

RecuLAaTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined for
all stages. Operation of water-stage recorder satisfactory, except for short.
breaks in record. Daily discharge determined by applying to rating table
mean daily gage heights obtained from recorder graph by inspection or by
use of planimeter, except as noted in footnote to daily-discharge table
Records good. :
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Discharge measurements of Guadalupe River nmear S;m'mg Branch, Tex., during the
period June 28 to Sept. 30, 1922

Dis-
charge

height

Date | Made by— ‘ oz
I
|

Daily discharge, in second-feet, of Guadal'zipe River near Spring Branch, Tex., for
the period June 28 to Sept. 30, 1922

Day June July ‘ Aug. Sept. Day ‘ June | July Aug. t Sept.
74 i 74 30 68 47 l 34
76 | 61 31 68 45 | 44
78 53 30 72 45 43
72 i 50 31 61 45 38
105 | 47 30 57 45 37
137 ' 43 27 57 45 37
115 | i 38 27 55 38 39
95 | 42 28 52 37 39
89 | 46 33 50 36 38
87 | 50 | 28 47 34 42
78 | 54 35 46 35 42
76 58 34 42 32 38
724 62 32 42 34 38
68 | 55 29 e 43 31 39
68 | 50 31 42 30 39

| b AR 50 30 jas Lot

Norte.—Discharge from mean of two staff gage readings daily on June 28 to July 1, July 3, and 4. Record
incomplete and discharge interpolated July 2 and Aug. 8-12. Discharge partly estimated July 5-7, Aug. 7,
and 13, Discharge determined by applying to rating table gage heights for fractional parts of a day
July 31, Sept. 9 and 17.

Monthly d@scharge of Guadalupe River mear Spring Branch, Tex., for the period
June 28 to Sept. 30, 1922

Discharge in second-feet

Run-off in
Month acre-feet

T
Maximum | Minimum | Mean

June 2830 05 ST CEUR A T IT JIVE 08 S0y qnei Y 87 76 81.0 482
Jul 2 69. 1 4,250
4.9 2,760

34.8 2 070

.......... 9, 560

GUADALUPE RIVER AT NEW BRAUNFELS, TEX.

LocAaTioN.—A¢t 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 (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.— March 13, 1898, to December 30, 1899; January 27, 1915,
to September 30, 1922.
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Gage.—Stevens water-stage recorder, attached to downstream side of middle
pier of highway bridge; inspected by engineers from Austin office. A verti-
cal 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 read from January 27, 1915, to September 28, 1917, when recorder was
installed. Gage used from March 13, 1898, to December 30, 1899, was an
inclined staff gage near the present highway bridge; relation between datum
of inclined gage and 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 verti-
cal staff downstream.

DiscHARGE MEASUREMENTS.—Made from upstream 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; changes
slightly.

EXTREMES OF DISCHARGE.— Maximum stage during year from water-stage recorder,
7.95 feet at 11.50 a. m. April 27 (discharge, 6,190 second-feet) ; no flow for two
hours on each of the following days, owing to regulation at dam under con-
struction 300 feet above gage, August 2, 4, 10, 18, September 3, 8, 14, 21, and 28.

1898-1899; 1915-1922: Maximum stage recorded, 28.6 feet at 3 a. m.
September 10, 1921 (discharge, 56,600 second-feet, determined from exten-
sion of rating curve and subject to error); minimum stage, that of August 2,
4, 10, 18, September 3, 8 14, 21, and 28, 1922.

Ice.—None.

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

RecuraTioN.—Flow at this point entirely regulated at times by operation of
power plants on Comal River and by plant 300 feet above. See footnote to
daily-discharge table.

Accuracy.—Stage-discharge relation not permanent, owing to construction opera-
tions on dam near gage. Rating curve well defined for all stages. Opera-
tion of water-stage recorder satisfactory, except for short breaks in record.
Mean daily gage heights obtained from recorder graph by inspection or by use
of planimeter. Daily discharge ascertained by indirect method for shifting
control, except as noted in footnote to daily-discharge table. Records good.

Discharge measurements of Guadalupe River at New Braunfels, Tex., during the
year ending Sept. 30, 1922

| i !
a5 Gage } Dis- | | o Gage | Dis-
Date Made by height [ charge || Date i Made by height | charge
|
Feet | Sec.-ft. ‘ Feet | Sec.ft.
211 491 J July 31 | C. E. McCashin.___... 1. 90 457
2.03 454 || Aug. 5 | Trigg Twichell. iy 1. 86 413
2. 00 435 Aug. 23 ... A0 I ) e 1.84 448
3.04 955 [
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Dm,ly discharge, in second-feet, of Guadalupe River at New Braunfels, Tew., for
the year ending Sept. 30, 1922

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

665 512 530 458 466 435 548 | 4,380 710 534 448 415
665 512 516 458 462 435 502 | 3,370 710 530 375 411
665 512 520 453 462 431 507 | 2,020 732 530 458 359
650 507 512 462 458 440 | 1,410 | 3,340 737 520 433 399
635 516 502 458 453 448 | 2,220 | 2,370 720 530 423 451

610 512 502 458 458 ' 448 | 1,350 | 1,850 737 525 419 403
602 516 489 448 453 444 964 | 1,400 720 570 464 399
588 520 494 448 448 442 842 | 1,240 715 570 431 352
588 516 484 427 444 441 770 | 1,150 700 538 431 395
579 520 480 444 444 440 732 | 1,090 680 525 392 427

570 520 489 458 444 438 695 | 1,060 837 512 440 465

552 538 489 458 444 435 630 9 670 502 440 407
556 484 462 431 430 610 | 1,150 660 502 491 359
570 480 466 435 425 602 | 1,200 660 498 466 403
574 484 462 435 420 570 | 1,030 650 502 458 403
570 484 435 435 415 566 958 650 502 458 434
570 484 440 435 415 561 958 650 507 395 395
561 476 444 431 419 538 958 630 502 453 399
5562 516 471 448 427 419 525 958 660 507 458 419
543 471 462 427 415 516 880 710 489 504 366
548 471 458 435 407 512 847 660 489 458 407
552 471 448 435 395 507 | 1,020 625 484 453 403
543 476 448 444 399 538 620 476 440 407
5562 462 453 435 423 507 803 602 476 435 457

458 o

Note.—Discharge Mar. 13 from measurement on that day. No record and discharge interpolated
Mar. 8-12 and 14-16. Discharge partly estimated, owing to incomplete record, Oct. 1-3, Nov. 26, and
Mar. 17. Discharge obtained by applying to rating table gage heights for fractional parts of a day on
Mar. 29, Apr. 4-6, 27, 28, May 2-4, 14, 15, 23, June 11, Aug. 2, 4, 7, 10, 14, 18, and 21, Sept. 3, 5, 8, 11, 14,
17, 21, 25, and 28. Braced figures show estimated mean discharge for periods included.

Monthly discharge of Guadalupé River at New Braunfels, Tex., for the year ending
Sept. 80, 1922

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

OeLODOR, s iy oo e el g S L e T Do 665 520 574 35, 300
INOVOIRNOr a1l s s bt et ettt s TR R (R R 512 30, 500
B e e e i S 530 458 483 29, 700
January... 476 427 455 28, 000
466 427 442 24, 500
762 395 448 27, 600
4,750 502 1,120 |* 66, 800
4, 380 715 1, 330 82, 100
837 543 665 39, 600
570 458 505 31, 000
504 375 + 438 27, 000
465 352 403 24, 000
4,750 | 352 616 | 446,000
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GUADALUPE RIVER NEAR GONZALES, TEX.

Locarron.—Just below dam of Gonzales Water Power Co., 1 mile above Guada-
lupe highway bridge, in' Gonzales, Gonzales County, and 114 miles below
mouth of San Marcos River. )

DRrRAINAGE AREA.—3,620 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled ii 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—July 1, 1915, to September 30, 1922. The United States
Weather Bureau has obtained records from this gage at the power house of

1 Gonzales Water Power Co. since September 1, 1904.

Gage—United States Weather Bureau gage at tailrace of Gonzales Water
Power Co.’s plant. From July 1, 1915, to September 30, 1920, vertical staff
in three sections on right bank, just below bridge a mile downstream, was
used. Curve showing relation between gage readings at the two sites has
been developed. ‘

DiscHARGE MEASUREMENTS.— Made from cable one-fourth of a mile below bridge

“and 114 miles below gage or by wading near bridge. Measurements made
from highway bridge above stage of 22 feet when banks are overflowed at
cable section.

CHANNEL AND CONTROL.—Bed composed of gravel and sand; channel above and
below station straight for 500 feet. Dam and power house just above gage.
Banks composed of gravel and clay; right bank medium height, wooded,
and sub]ect to overflow; left bank high and not subject to overflow except
at extremely high stages. At bridge, left bank protected by levee which
does not overflow except during unusually high stages; right bank at bridge
is overflowed at stage of about 27 feet. Control is rock and gravel shoal

. about 200 feet downstream from gage; shifts. At a stage of about 21.5 feet
(discharge, 11,400 second-feet) water begins to enter an old channel, locally
known as Cross Timbers, on right bank 1 mile above gage and returns to
main channel below gage. Consequently, all records of discharge greater
than 11,400 second-feet do not represent the total flow of the stream, but
only that in the main channel.

EXTREMES OF DISCHARGE.—Maximum stage during year, 33.3 feet, April 5
(discharge, 40,300 second-feet, determined from extension of rating curve
and subject to error); minimum stage, 1.0 foot August 27, September 17,
and 24 (discharge, 430 second-feet).

1915-1922: Maximum stage from Weather Bureau records at Gonzales
dam, 34.1 feet at 7 p. m. October 18, 1919 (discharge, 43,600 second-feet,
determined from extension of rating curve and subject to error); minimum
stage, 0.02 foot at 5.30 p. m. October 20, 1918 (discharge, 155 second-feet).

ICE —None reported.

Diversrons.—Some water diverted above the station for irrigation and municipal

~ uses, 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. .

RecuratioN.—Flow at this point regulated somewhat: by operation of water-

power plants... Power house of Gonzales Water Power Co. is just above gage.
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Accuracy.—Stage-discharge relation fairly permanent. However, measure-
ments are made 1 mile below gage and owing to operation of turbines at
Gonzales dam, at which gage is located, there may be discrepancies between

/ the stage at the dam and discharge relation at the measuring section.
Rating curve for main channel well defined from 400 to 10,000 second-feet,
and poorly defined from 10,000 to 28,000 second-feet. Above 11,400 feet,
some water enters old channel on right bank about 1 mile above gage, locally
known as Cross Timbers, and returns to main channel below gage. United
States Weather Bureau gage readings made to nearest tenth once daily. One
reading daily may not be true index to discharge, owing to operation of
turbines just above gage, and to rapid fluctuations. Daily discharge ascer-
tained by applying daily gage heights to rating table. Records poor.

CoorerAaTION.—Gage heights furnished by United States Weather Bureau.

Discharge measurements of Guadalupe River near Gonzales, Tex., during the year
ending Sept. 30, 1922

il Gage Dis- i, Gage | Dis-
Date Made by height | charge || Date Mado by height | charge

Feet | Sec.-ft.
Dee. 15 D, A Dudley._ ool 1.70 67
Apr. 10 | C. E. McCashin 4.28 1, 780
July 18 | Trigg Twichell.________ 1.85 Vil

Feet | Sec.-ft.
Aug. 22 | Trigg Twichell_________ 1. 60 692
Sept. 25 | Mc¢Cashin and Slack___.| 1.40 642

=

Dmly discharge, in second-feet, of Guadalupe River mear Gonzales, Tex., for the
year ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr May | June | July | Aug. | Sept.
590 910 830 | 3,120 | 2,180 | 1,620 | 1,170 790 670
710 870 830 | 1,400 | 3,120 | 1,490 870 790 550
510 830 830 | 1,400 | 8,900 | 1,490 | 1,080 790 510
710 830 830 | 2,090 | 27,700 | 1,440 790 510
710 750 670 | 40,300 | 19,300 | 1, 530 990 750 510
710 830 830 | 21,300 | 9, 1,490 910 710 510
710 830 830 | 5,900 | 4,530 | 1,900 870 790 510
630 790 830 | 2,650 | 3,500 | 1,440 830 790 510
710 790 830 | 2,090 | 2,980 | 1,710 830 790 510
710 790 790 | 1,940 | 2,700 | 1,400 830 790 510
710 790 790 | 1,710 | 2,370 | 1,260 830 790 750
710 670 630 | 1,580 | 2,320 | 1,440 830 790 710
710 790 750 | 1,480 | 2,370 | 1,900 830 670
710 790 710 | 1,400 | 2,790 | 1,300 830 750 710
630 790 710 | 1,260 | 3,970 | 1,300 830 750 710
710 790 710 | 1,260 | 3,030 | 1,300 790 830 710
710 790 710 | 1,260 | 2,790 | 1,300 830 790 430
710 790 710 | 1,220 | 2,420 | 1,220 830 790 630
710 670 5650 | 1,220 | 2,130 | 1,260 830 750 630
710 790 710 | 1,350 | 1,900 | 1,260 830 550 630
710 790 710 | 1,170 | 1,710 | 1,260 830 790 710
630 790 710 | 1,080 | 1,710 | 1,260 830 750 630
710 790 710 | 1,040 | 1,710 | 1,260 710 750 630
710 790 710 | 1,170 | 2,230 | 1,260 830 750 430
710 830 710 | 1,120°| 1,800 | 1,040 750 710 630
710 710 | 1,170 | 1,120 | 1,580 | 1,220 830 710 630
710 870 | 1,760 | 1,350 | 1,530 | 1,220 750 430 630
710 830 7 9,350 | 1,400 | 1,220 830 750 630

w1 T 710 | 16,500 | 1,580 | 1,220 790 750 630
4,480 | 1,990 | 1,220 710 710 630
________ 1,940 |__..__.| 830 107 e s
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Monthly discharge of Guadalupe River near Gonzales, Tex., for the year ending
Sept. 30, 1922

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
Ootober: 1o dusk - deigr combignanin . anpdn ool ssata 1o 1, 900 710 861 52, 900
IOV RINIROT U o n e s o0 s 08 1 et RETE T e Tl L A 830 630 g 46, 200
1, 900 590 761 46, 800
990 510 705 43, 300
910 670 796 44, 200
18, 500 550 1, 930 119, 000
40, 300 1, 040 4,480 266, 000
27,700 1, 400 4, 200 258, 000
1, 1,040 1,370 81, 800
1,170 710 845 52, 000
830 430 744 45, 700
750 430 601. 35, 700
40, 300 430 1, 510 1, 090, 000

GUADALUPE RIVER BELOW CUERO, TEX.

LocatioN.—Three-fourths mile upstream from Heards Bridge on Arneckville
road, 1 mile south of Dietze farmhouse, 2 miles below Clinton Bridge, 214
miles southeast of Cuero, Dewitt County, 4 miles below Schleicher Bridge,
and 8 miles below dam used for power development.

DrAINAGE AREA.—5,020 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—August 6, 1916, to September 30, 1922. (Fragmentary
from May 29, 1919, to August 10, 1920). From December 26, 1902, to
December 31, 1906, and August 19, 1915, to August 6, 1916, a station was
maintained at Schleicher Bridge, 4 miles above this point. Discharge at
two sites practically the same.

Gage.—Stevens water-stage recorder on left bank; inspected by E. B. Dietze.

DIsCHARGE MEASUREMENTS.—Made from cable 40 feet upstream from gage
or by wading near gage.

CHANNEL AND coNTROL.—Channel straight above and below station for 1,000
feet. Bed composed of gravel and small rock; clean and shifts slightly.
Left bank composed of sand and dirt, covered with brush and open timber,
and is 20 feet high, but at stages above a gage height of 20 feet is overflowed,
the water submerging an area for one-fourth mile back from river; right
bank composed of sand and dirt, covered with brush and trees on sloping
side and cultivated land on top; high, and not subject to overflow. Rock
and gravel rapid 250 feet below gage serves as a control during low and
medium stages; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage during year from auxiliary gage,
26.5 feet at 7.40 p. m. April 7 (discharge, 36,000 second-feet); minimum
stage, owing to regulation, probably about 0.80 foot for short time during
morning of November 8 (discharge, 195 second-feet).

1916-1922: Maximum stage occurred about October 20, 1919, when
recorder was not in operation, and reached a height of about 32.15 feet as
determined from flood marks on gage house (discharge, not determined);
minimum stage from water-stage recorder, approximately 0.58 foot from
9 to 10 a. m. November 1, 1917 (discharge, 80 second-feet, determined from
extension of rating eurve and possibly slightly in error).

Ice.—None reported.

101120—25t—wsp 548——6
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Diversions.—There are numerous small diversions above station for irrigation
and municipal ‘uses, but flow is probably not materially affected thereby
except possibly during extremely low stages.

RecuratioNn.—Flow partly regulated during low and medium stages by opera-
tion of water-power plants upstream, chiefly by a plant about 8 miles above.

Accuracy.—Stage-discharge relation permanent during the year. Curve well
defined between 200 and 15,000 second-feet, and fairly well defined to
36,000 second-feet. Operation of water-stage recorder not satisfactory.
Daily discharge ascertained by applying to rating table mean ‘daily gage
height obtained from recorder graph by inspection, or by use of planimeter
except as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of Guadalupe River below Cuero, Tex., during the year end-
ing Sept. 30, 1922

Ly Gage Dis- ey Gage | Dis-

Date Made by height | charge Date Made by height | charge

Feet | Sec.ft. Feet | Sec.-ft.

Oct. 12 | C. E. McCashin__.____ 2.06 949 || Apr. 11.85 | ¢ 8, 23
Nowv. 30 | D. A.Dudley._.... ... 1.89 859 4. 55 2,780
Mar. 10 | C. E. McCashin_______ 1.40 515 || July 1.90 852
Apr. 6 . @ 18,000 || Aug. do. 1. 69 668
7 235,400 || Sept. 26 | McCashin and Slack._.| 1.58 616

8 @ 18, 600

e Surface velocity observed for part of measurement and coefficient used to reduce to mean velocity.

Daily discharge, in second-feet, of Guadalupe River below Cuero, Tex., for the year
ending Sept. 30, 1922

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

18 Haakpn 1,710 | 766 | 792 | 714| 838 | 734 11,200 | 10,900 760 | 623
1,240 | 818 | 903 | 780 | 13,400 | 5,020 SIS R T
1,040 | 740 | 806 | 728 8 500 , 702 | 581
1,260 | 760 | 766 | 605 |b 9,500 | 10,400 |(1,500 695 | 599
942 | 747 | 760 | 629 11, 400 916 | 689 | 605
877 | 754 | 903 | 806 | 10,900 | 1,000 671 | 599
812 | 665| 799 | 623 | 27400 | 19,200 650 | 593
806 | 605 | 760 | 734 | 26,100 | 13,700 | 2 350 721 | 617
812 | 864 | 754 | 671 10,700 | 5,340 | 1,490 714 | 617
665 | 825 | 721 | 683 | 2,800 A 702 | 6l

i
708 | 773 | 641 569 | 2,240 798 | 581
870 | 747 | 702 | 569 | 1,980 1,450 || g0 | 702|650
806 | 702 | 84| 659 | 1790 1,600 702 | 042
747 641 | 70| 677 | 1680 623 | 766
760 | 677.| 747| 620 | 1,600 714 | 683
721 | 1,710 | 734 | 629 | 1,520 702 | 641
641 ‘786 | 714 | 653 | 1,450 , 708 | 623
677 | 825 | 599t 8871 1,490 754 | 557
884 | 766| 635| 575| 1,340 714 | 635
721| 780 | 851 | 683 | 1,380 [{ | g0 8is | 714| 653
;
754 812| 635| 653
740 1,300 792 | 695| 617
575 773 | 695 | 605
714 740 | ‘689 | 503
677 786 | 702 | 527
695 766|671 | 05
714 780 | 659 | 587
728 708 | 593 | 593
728 747 | 659 | 593
728 734 | 635 | 587
728 | 11800 |[TTT0TT) g gt {1 | el 695 61 [ .

NoTE.—Owing to incomplete record discharge partly estimated Nov, 7,8, Apr. 6-9, May 2, 9, June 8, 12,
July 5, and 20. No record and discharge estimated by comparison with other stations Apr. 3—5, May 10 to
June 7 10, 11, June 14 to July 4, and July 6-19. Mean daily dlscharge by averaging discharge from frac-"
tional part of a day Dec. 4, Mar. 27, 29, and Apr. 27. ¢ - ¥
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Monthly discharge of Guadalupe River below Cuero, Tex., for the year endmg
Sept. 30, 1922

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

Oeiobyercired: ondrtia s kel Tole L et B a1 SRR 1,710 773 1, 020 62, 600
87 729 43, 400
821 50, 500
782 48, 100
745 41,400

1,040 63,
6, 090 362, 000

4, 560 280,
1,420 84, 300
88, 54, 400
690 42, 400
527 625 37 200
4 00 i T I BTV RSt o 00 AL Al S - e S i e Y 27 00 e 1, 620 1, 170, 000

SAN MARCOS RIVER AT OTTINE, TEX.

Gonzales

County, 4 miles below mouth of Plum Creek, and 10 miles above confluence
of San Marcos and Guadalupe rivers.

DraiNnAGE ArREA.—Indeterminate.

REcorDps AvaiLaBLE.—June 22, 1915, to September 30, 1922.

GAGeE.—Chain gage attached to upstream handrail of bridge; read by J. H.
Kaine. Gage used from June 22 to October 12, 1915, was a vertical staff under
the highway bridge, but gage heights have been reduced to datum of sue-
ceeding gage by means of a curve showing relation between readings of the
two gages. Gage used from October 13, 1915, to March 15, 1920, was
vertical staff in four sections attached to trees on left bank about 400 feet
above bridge.

DiscHARGE MEASUREMENTS.— Made from downstream side of highway bridge
or by wading at shoal 200 feet above bridge.

CHANNEL AND coNTROL.—Bed composed of sand, rock, and gravel; shifts.
Banks high and wooded; right bank is overflowed at 28.7 feet gage height
and left bank at 34.0 feet gage height. Channel straight above and below
station for 150 feet. Low-stage control formed by shoal 150 feet below
gage. During high stages in Guadalupe River backwater affects stage-
discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 37.0 feet at
6 p. m. April 4 (discharge, not determined); minimum stage, 1.48 feet at
10.30 a. m. July 17 (discharge, 10 second-feet, owing to regulation at dam
short distance above gage). Minimum mean daily discharge February 11,
March 13, 20, 21 (discharge, 132 second-feet).

1915-1922: Maximum stage recorded, 37.5 feet at 7.30 a. m. May 16,
1920 (discharge not determined); minimum discharge, that of July 17,
1922. Stages not comparable, owing to shifting control and changes in
datum of gages.

Ice.—None reported.

Diversions.—Small amounts of water are diverted above the station for irriga-
tion and municipal uses, but only a small part of the total run-off is used:
Little, if anv. water is diverted below the station.
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RecuraTion.—Flow regulated by the operation of a small cotton gin a short
distance above the station. The operation of several small water-power
plants in the upper drainage basin near San Marcos and Martindale does
not materially affect the flow at this station.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used.
One from October 1 to April 4 well defined from 150 to 15,000 second-feet
and one from April 5 to September 30 well defined between 0 and 15,000
second-feet. Gage read to hundredths twice daily, but mean of two read-
ings daily may not be true mean, owing to power regulation above gage.
Daily discharge ascertained by applying mean daily gage height to rating
table, except October 1 to March 28 and September 5 to 30 when indirect
method of shifting control was used. Records good.

Discharge measurements of San Marcos River at Ottine, Tex., during the year
ending Sept. 30, 1922

height | charge height | charge

Date Made by— Gkt e D ' Date | Made by— Gage | Dis-
! |
|

Feet [ Sec.-ft. | Feet | Sec.-ft.
Oct. 12 | C. E. McCashin__.____ | 446 i 518 || Apr. 11 | C. E. McCashin_____:_ 4.82 497
Dec. 16 [ D. A. Dudley.. -l 2.66 193 || July 17 | Trigg Twichell..___..__ 1.91 68. 6
Apr. 5| C.E. McCashin_______| 3166 | 14,500 R TR 3.16 | 240
af=oihy T G A -| 20,171 11,300-114A&ng! 22 i do s L LISdE 20 TEs 3.01 224
(i L CLORTE.S e i | 14.63 | 2,170 || Sept. 25 [ MecCashin and Slack.. . 2. 59 152
| | |

Dazly discharge, in second-feet, of San Marcos River at Ottine, Tex., for the year
ending Sept. 30, 1922

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

383 246 479 190 200 190 353 998 503 308 234 185

324 234 190 180 190 190 338 | 11,700 443 278 220 171
324 234 190 190 180 180 | 13,600 | 11,600 668 278 213 171
324 234 200 190 180 180 | 13,500 | 3,680 608 293 213 171

[ifa8 BO1TERE). 353 246 200 180 180 170 | 1,600 | 1,790 773 278 213 171
Fine sty 324 258 200 190 170 170 803 | 1,120 788 278 199 171
ol AL W0 324 246 200 180 160 150 653 953 698 278 206 157
Depfoif de o 283 234 200 180 160 150 593 908 503 278 206 157
O o n s 296 234 200 170 150 150 533 743 443 263 206 157

338 222 200 160 180 132 398 | 1,350 668 263 192 150

4t e e 324 222 200 170 180 150 428 | 1,810 533 263 1921 | 142
1820l U 283 234 190 180 170 150 413 893 398 278 199 157
AL s R 283 234 190 190 160 150 383 | 1,450 398 278 206 178
) Iy PO T 283 234 200 190 160 150 368 87! 398 164 220 157
s 6. Fek el s 283 246 200 190 160 150 368 893 383 248 206 142
1920 inies 283 234 200 200 160 150 338 773 398 248 206 164
1 1 el e f 0 296 222 200 190 160 132 518 698 548 263 171 164
2L s £ 283 211 200 170 170 132 383 623 398 248 178 157
S S e 283 211 190 150 170 141 398 578 398 248 206 143
. VR SES FEA P 258 211 190 150 170 150 338 968 398 234 206 143
¢ AL Gy 270 211 190 180 180 150 338 983 383 227 192 143
bt S 270 222 200 180 246 200 308 683 338 227 171 150

258 222 190 S0 L L, 4,620 | 1,490 | 1,220 308 234 185 143
2 211 190 21 1 S ettt 13, 000 7! 7 308 234 199 136
.o e e 190 i3 B, e i | P {135 i i 227 13y Lad Sty
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Monthly discharge of San Marcos River at Ottine, Tex., for the year ending Sept.

30, 1922
Discharge in second-feet
3 Run-off in
Month acre-feet
Maximum | Minimum | Mean

831 258 324 19, 900
258 211 227 13, 500
479 190 212 13,100
310 150 187 11, 500
246 132 = 178 9, 880

13, 000 132 801 49, 200

13, 600 293 1, 800 107, 000

11, 700 533 1,770 109, 000
788 308 483 y
308 164 256 15, 700
234 164 199 12, 200
192 136 159 9 480

13, 600 132 551 399, 000

SAN ANTONIO RIVER AT SAN ANTONIO, TEX.

Locarion.—At South Alamo Street Bridge in San Antonio, Bexar County, 4
miles below San Antonio Springs, source of normal flow of river, and 114
miles above mouth of San Pedro Creek.

DrainaGe AREA.—Indeterminate.

RECORDS AvAILABLE.—January 26, 1915, to September 30, 1922. Miscellaneous
discharge measurements were made from 1895 to 1906.

GaGge.—Gurley graph water-stage recorder on right bank at downstream side of
bridge. Gage used from January 26, 1915, to February 28, 1916, was ver-
tical staff attached to downstream side of middle pier of Commerce Street
Bridge. Gage used from February 29, 1916, to April 8, 1920, was vertical
staff, attached to upstream side of second bend of Presa Street Bridge. Re-
lation of readings of different gages not determined. Discharge at varioug
gages is probably not materially different.

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

CHANNEL AND cONTROL.—Channel straight for 100 feet below gage and curved
above. Bed composed of sand, gravel, and silt. Control formed by gravel
bar; shifts.

EXTREMES OF DISCHARGE.—Maximum and minimum stages not determined,
owing to work on bridge which interfered with operation of recorder.

1914-1922: Maximum stage recorded, 20.14 feet about 3 a. m. September
10, 1921, determined from flood mark on gage (discharge, 15,300 second-
feet, determined by slope method, using value of 0.035 and 0.050 for ‘“‘n”
in Kutter’s formula). Minimum stage, 0.58 foot on several days during
November and December, 1918 (discharge, 7.0 second-feet).

Ice.—None reported.

DiveErsions.—Quantity of water diverted above gage not known but it is be-
lieved to be immaterial. Considerable land is irrigated from diversions.
below gage. i

RecuLAaTION.—The operation of water wheels at the Guenther flour mill just:
above the gage causes frequent but unimportant fluctuations in stage.
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Accuracy.—Stage-discharge relation not permanent. Two rating curves used
during year. One used from October 1 to January 28, and one from June
10 to September 30; both fairly well defined for all stages during the year.
Operation of water-stage recorder not satisfactory as noted in footnote
to daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from recorder charts by inspection or
by use of planimeter, except that shifting-control method was used October
6 to January 28 and as noted in footnote to daily-discharge table. Records fair.

 The normal flow of San Antonio River comes from springs within the city
limits, but twp tributaries from the north furnish considerable run-off at times
of heavy precipitation. Changes in stage during low flow are believed to be due to
pumping from deep wells for the city water supply and the use of artesian water
for irrigation in areas adjacent to the river, for it is thought that the wells draw
from the underground reservoir that feeds the river by springs.

Discharge measurements of San Antonio River at San Antonio, Tex., during the
year ending Sept. 30, 1922

l Gage [ Dis- i Gage | Dis-
Date | Made by | height | charge Date i Made by height | charge

: Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 4 2.90 117 Mar. 29 | C. E. Ellsworth_______. e 2. 40 156
Nov. 26 . 2. 62 97.2 dosa: g Tt -1 22.20 114
Dec. 16 3 2.67 ‘ S8BT 1MV aNie-6 It Maagir e Ll -] 21,90 130
Jan. 6 .| ¢2.68 | 77.2 || June 1641+ c: ([ e S Sapet WAl ’ 2. 46 120
; 24 -| @2.51 71.9 || July 19 | C. E. McCashin.. S 12,28 85.3
Feb. 8 O 68.0 || Sept. 5| C. E. Ellsworth____..__. 2.16 72.0
Mar. 12 Fiy (o 53.3

« Work on bridge to which gage is attached affected stage-discharge relation.

Daily discharge, in second-feet, of San Antonio River at San Antonio, Tex., for the
year ending Sept. 30, 1922

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. i Sept.
82 100 78 | 72
83 99 76 72
82 100 74 72
80 99 74 73
79 70 101 99 76 70
78 61 95 76 69
78 95 78 67
77 94 s 65
80 89 76 62
81 124 92 78 74
80 136 92 80 69
73 53 120 90 83 68
80 118 89 69
78 117 90 70
Vi s 118 92 70

78

7 100 e sia it R 72

. s L

0

73 {1 0L irs 08 88| 82 70

71 \ 84 83 72
120

71 84 80 70

71 83 77 69

72 78 77 69

72 115 83 76 65

70 109 82 74 67

113 80 74 63

65 113 . 78 74 64

109 74 74 64

106 82 73 65

3 104 80 73 64

______ A 0 e haabelininlt] 82 o 1 Eoe M

NoreE.—Work on bridge to which recorder is attached caused numerous periods of incomplete record.
Braced figures show estimated mean discharge for periods included. Discharge partly estimated Nov. .
5, 12, 19, Dec. 24, Jan. 28, June 10, 17, 24, Aug. 12, and 19
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Monthly discharge of San Antonio River at San Antonio, Tex., for the year ending
Sept. 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet

Maximum | Minimum | Mean

101 7o 253 Mt LY b s Lah L Lol Al 2 . st by e 3550 1 it 108 6, 650
Novambaryselr 0 Su il aias L e LR R i n b e Dl U el SRR e N S R 98.3 5, 850
BEORRIDAY. o o I e Ll h Ll b e L 0 sl e i YOI B Lt el 80. 6 4, 960
January._._ 5 83 |- e 75.0 4,610

February ____________ 5 63. 6 3, 530
SVERTGNSRITE A e Soh Sl e L e SOt e LA EE L [ S 62.3 3,830
101 6,010

101 6,070

115 6, 820

88.4 5,430

76.9 4,730

68.5 4,080

86. 4 62, 600

Note.—See footnote to daily-discharge table.
SAN ANTONIO RIVER AT CALAVERAS, TEX.

LocatioN.—One-fourth mile south of San Antonio & Aransas Pass Railway
station in Calaveras, Wilson County, 1 mile below mouth of Calaveras Creek,
and 10 miles below mouth of Medina River.

DRrAINAGE AREA.—1,870 square miles (measured on topographic map of Texas,
compiled in 1899 by Robert T. Hill, of the United States Geological Survey;
scale, 1 inch =25 miles).

REcORrDS AvAIiLABLE.— March 12, 1918, to September 30, 1922.

Gace.—Vertical staff in five sections on left bank near old brick plant; read by
I. M. Smith.

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

CHANNEL AND CcONTROL.—Bed composed of sand and clay and free from vege-
tation; shifts. 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 semipermanent low-water control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 27.4 feet
during night of May 3 (discharge, 7, 440 second-feet) ; minimum stage, 1.90
feet September 3, 8, and 9 (discharge, 83 second-feet).

1918-1922: Maximum stage recorded, 42.0 feet at 4 a. m. September 11,
1921 (discharge, not determined); minimum stage, 0.14 foot, at 8.30 a. m.
September 14, 1918 (discharge, 15 second-feet).

Ice.—None reported.

Diversions.—The Medina dam and reservoir, with a storage capacity of 254,000
acre-feet, is located on Medina River about 50 miles above its confluence
with the San Antonio. The diversion works, having a capacity of 850
second-feet, are 4 miles below the Medina dam. Probably about 5,000 acres
were under irrigation in this project in 1922.

RecuraTioN.—The ordinary flow may be slightly affected by storage and diver-
sions on Medina River.
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Accuracy.—Stage-discharge relation not permanent. Rating curve fairly weli
defined between 30 and 1,500 second-feet and extended above this by use
of Ay d method with measurement No. 10 at a discharge of 11,000 second-
feet as a basis; subject to error. Gage read to hundredths twice daily and
oftener during floods. Mean of two readings a day may not be true index
to discharge, owing to rapidly changing stages. Daily discharge ascertained
by indirect method for shifting control and partly estimated January 15-19.
Records fair for low and medium stages and poor for high stages.

Discharge measurements of San Antonio River at Calaveras, Tex., during the year
ending Sept. 30, 1922

LA Gage Dis- 0 Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Nov. 28 | D. A. Dudley._..__.._. 3. 62 182 || Mar. 12 | C. E. McCashin___.__. 3.05 131
Jan, 128 {0 el dallg S iie el 3.25 16601 Ialy="80% 1o a o =S oo oS 3 2.62 124

Daily discharge, in second-feet, of San Antonio River at Calaveras, Tezx., for the
year ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
348 170 934 179 179 361 348 790 262 198 122 89
310 170 678 179 170 179 240 854 310 198 122 86
558 170 484 179 162 138 229 | 5,200 298 179 115 83
470 170 286 179 162 146 | 5,360 | 5,110 298 179 112 86
387 170 179 179 162 146 | 1,790 | 1,570 361 179 112 86
208 170 179 179 162 146 442 633 335 188 112 86
218 170 179 179 154 146 374 387 286 188 112 86
208 179 179 179 154 138 310 400 286 179 112 83

170 170 170 322 208 138 98
179 170 170 456 251 138 101 98
179 179 170 918 240 138 98 92
179 179 170 470 229 130 95 89
179 179 170 310 218 130 95 89
179 179 170 298 218 130 92 89
170 179 170 274 208 130 92 89
170 179 170 262 198 130 89 86
170 179 170 198 122 92 86
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Monihly discharge of San Antonio River at Calaveras, Tex., for the year ending
Sept. 30, 1922

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

170 222 13, 600
162 172 10, 300
170 229 14, 100
162 206 12, 600
146 157 8, 700
115 355 21, 800
154 662 39, 400
262 759 46, 600
198 296 17, 600
122 157 9, 660

89 105 6, 440

83 96.5 5, 740

83 285 | 207, 000

I

SAN PEDRO CREEK AT SAN ANTONIO, TEX.

LocaTioNn.—At south end of Missouri, Kansas & Texas Railway culvert, 50 feet
west of tracks, 700 feet south of railway terminal, 200 feet south of Arsenal
Street crossing, four blocks south of city hall, 1 mile above mouth of Salsa-
mora and Martinez creeks, 2 miles below San Pedro Springs, its source, and
214 miles above confluence with San Antonio River.

DrainaGe Area.—Indeterminate.

REcorps AvaiLaBLE.—July 20, 1916, to. September 30, 1922.

Gace.—Gurley seven-day water-stage recorder installed March 14, 1921, attended
by engineers of city of San Antonio. Prior to that date a vertical staff,
attached to wall of building No. 713 Commerce Street, on upstream side of
bridge on left bank was used.

DiscHARGE MEASUREMENTS.—Made by wading near gage or from bridge in
vicinity.

CHANNEL AND cONTROL.—Bed and banks composed of smooth concrete; perma-
nent. Low-stage control is a 4 by 4-inch timber bolted across bed of flume.
Channel straight above and below station.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 5.25 feet at 9.10 p. m. May 2 (discharge, 788 second-feet, deter-
mined from an extension by use of Kutter’s formula and subject to error);
minimum stage, 0.44 foot at 8 p. m. April 12 (discharge, 4.8 second-feet).

1916-1922: Maximum stage recorded, 8.6 feet at 11.30 p. m. Septem-
ber 9, 1921, when backwater from Alazan *Creek existed (discharge, not
determined); minimum stage, 1.30 feet, December 10-11, 1918 (discharge,
0.7 second-foot).

Ice.—None reported.

Diversions.—None.

REegurLaTION.—Partly regulated by dam at swimming pool at San Pedro Springs.
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Accuracy.—Stage-discharge relation permanent. Rating curve well  defined
from 7 to 11 second-feet; poorly defined from 11 to 200 second-feet, and ex-
tended above by means of Kutter’s formula with a value of n of 0.014 at
gage height 6.0 feet. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from recorder chart by inspection or
by use of planimeter. Records good.

Entire flow of San Pedro Creek, except during times of heavy precipitation,
is furnished by San Pedro Springs, and the flow at this station is believed to be
that which reaches 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.

Discharge measurements of San Pedro Creek at San Antonio, Tex., during the year
ending Sept. 30, 1922

il Gage Dis- Gage | Dis-
Date Made by hetght | “chavee Date Made by— heigght chirge
|
Feet | Sec.-ft. | Feet | Sec.-ft.
Nov. 26 | D. A. Dudley.. 0.51 7.5 || Jan. 25 | D. A. Dudley. .| 0.50 8.1
Dec. 16 | R. G West.__" .52 7.3 || Mar. 12 |'C. E. McCashi e .60 7.0
Jan. 6| D. A. Dudley. .49 7.0 || June 16 | C. E. Ellsworth_.. ._.. .54 9.5

Daily discharge, in second-feet, of San Pedro Creek at San Antonio, Tex., for the
year ending Sept. 30, 1922

Day Oct. | Nov. } Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
IRV el 11 9.0 111 7.5 9.6 9.0 8.0 13 11 9.0 9.6 7.8
A AV TN 10 8.5 8.5 8.0 9.0 8.5 85| 47 11 9.0 | 10 8.0
Birel sualiny 14 8.5 8.0 8.0 8.5 8.0 11 17 19 9.0 8.5 8.0
sl W Sh 11 8.5 8.0 8.0 8.5 7.5 | 21 10 11 9.0 9.0 8.0
B iglhibaedli o 11 8.5 8.0 b 8.5 7.0 9.6 9061514 8.5 9.6 .5
[ e e L 11 8.5 7.5 1.3 8.5 a0 =19 11 10 9.0 11 7.5
el e DR 10 8.0 .0 18 8.0 7.0 9.6 |, .12 9.6 9.0 9.6 7.5
2l e Lo 10 8.0 7.0 Td 8.0 TR 9.0 12 9.0 9.6 9.0 7.6
Durgt B il 10 8.0 7.0 7.5 8.0 7.5 8.5 | 12 9.0} 11 9.0 T

AT e SUE, SCRR 10 8.0 7.0 7.5 8.0 7.5 8.0 11 12 10 9.0 11
Y B S Rt 10 7.5 7.5 7.5 8.0 7.5 8.0 | 10 18 9.0 9.0 9.0
O Lo 10 7.5 8.0 7.5 8.0 7.0 8251 06 {+11 9.0 8.5 8.5
g b PG R 9.6 7.5 8.5 7.5 8.0 7.0 7.5 9.6 | 10 9.6 8.5 8.0
Yo, rd oS o 9.6 7.5 9.0 7.5 8.0 7.0 8.0 9.6 9.6 9.0 9.0 7.5
f o R L Y 5 9.6 7.5 9.0 7.5 8.0 7.0 8.5 10 9.6 | 14 9.0 7.5
9.6 7.0 9.0 7.5 8.0 7.0 85| 10 12 13 8.5 8.0
9.6 7.0 9.6 7.5 8.0 7.0 85| 11 24 11 8.5 8.5
9.6 7.0 9.6 7.5 8.0 7.5 9.6 9.6 | 14 9.0 8.5 8.0
9.0 7.0 9.0|%7.5 8.5 7.5 8.5 9.6 13 8.0 7.5 8.5
9.0 7.0 9.0 7.5 9.0 7.5 8.0 9.6 | 15 8.5 7.6 8.0
9.0 7.0 8.5 7.5 9.0 7.5 8.0 9.6 12 9.6 7.5 7.5
9.0 7.0 8.0 7.5 9.6 6.5 80| 16 10 9.6 7.5 7.5
9.0 6.5 8.0 7.5 | 10 5.6 8.0 14 9.6 8.0 7.5 7.5
9.0 7.0 7.5 o e | 6.0 8.0 10 9.6 11 7.5 7.5
9.0 Tob 7.5 7.5 13 13 8.0 9.6 9.6 7.5 7.5 7.5
0 Bt L el e s 38 e el R ) 9.0 13 96| ‘9.8 " 5.6 75 i)
R I TS G 9.0 8.0 7.5 7.5 9.6 8.5| 33 9.6 9.6 6.5 7.5. 7.5
280 i 9.0 8.0 7.5 8.5 11 7.5 9.6 9.0 9.6 8.0 7.5 7.5
vt S R - 5 9.0 8.0 et Hh 7 i ok 37 85| 13 9.6 | 10 0 7.5
1) PR SR 9.0 8.5 o r ok A LI 5 Rl 9.6:1 19 14 9.0 9.0 7.5 7.5
1 et A 3T A R Z b bR T N0 e {5 3 AR ) £ R g ST 9.0 it i It
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Monthly discharge of San Pedro Creek at San Antonio, Tex., for the year ending
: Sept. 30, 1922,

Discharge in second-feet .
Run-off in
Month acre-feet
" Maximum | Minimum | Mean
October. ... 14 9.0 9.76 600
November_ - 9.0 6.5 7.73 460
December.. 11 7.0 8.12 499
January.... 14 7.5 7.95 489
et oy e B U CER R U RS 18 ol S PN U QUL Gl 16 8.0 9. 08 504
o 2 ] B e el Sar SHISSIR e SRl AR e R s et 37 5.6 8. 64 531
April.. 33 7.5 10. 4 619
May 7 9.0 12.2 751
June. . 24 9.0 11.6 688
July._ 14 56 9. 26 569
August. . 11 7.5 8.43 518
OBEaTher . L e o S e e et i 11 7.8 7.88 469
O g A e NN G e G el | 47 5.6 9.25 6, 700
|

MEDINA RIVER NEAR RIOMEDINA, TEX.

Locarion.—Just above Medina Valley Irrigation Co.’s diversion dam, 1 mile
above Haby’s crossing, 4 miles below company’s main dam, 6 miles north-
west of Riomedina, Medina County, and 32 miles west of San Antonio.

DraiNAGE AREA.—Not measured. -

REcorDs AvATLABLE.—January 21 to September 30, 1922.

Gage.—Gurley graph water-stage recorder, attached to right upstream side of
diversion dam; inspected by J. B. Milam.

DiscHARGE MEASUREMENTS.— Made from cable 2,000 feet below gage or by wad-
ing near Haby’s crossing 1 mile below gage.

CHANNEL AND cONTROL.—Channel composed of rock and gravel; permanent.
Both banks composed of rock and earth, high, and not subject to overflow.
Control consists of concrete spillway of dam; permanent. Point of zero
flow over dam is 0.60 foot.

EXTREMES OF DISCHARGE.—Maximum stage during the period January 21 to
September 30, from water-stage recorder, 0.74 foot from 4 p. m. May 5 to
11 p. m. May 6 (discharge, 28 second-feet) ; no flow over dam for the period,
except May 4 to 12.

Ice.—None.

Diversions.—Water is diverted to Medina canal just above gage. About
5,000 acres irrigated in 1922. Maximum capacity of canal, 850 second-feet.
See ‘“ Medina canal near Riomedina.”’

ReaurLaTion.—Flow regulated by main storage dam, 4 miles upstream, except
when main reservoir is full, and water flows over spillway.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
for all stages this year. Curve is for flow over dam only. A seepage curve
giving relation between height of water behind dam and seepage past dam,
measured 1 mile below, fairly well defined for all lake levels this year. - Oper-
ation of water-stage recorder satisfactory. Daily discharge over dam
determined by applying to rating table mean daily gage height obtained
from recorder graph by inspection.. Mean monthly seepage flow determined
by applying to seepage rating table, mean monthly lake levels obtained by
averaging Medina Valley Irrigation Co.’s daily gage readings. Records
good. ’ ) “ y

CooPERATION.—Medina Valley Irrigation Co. furnishes daily gage readings
of lake level.
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Discharge measurements of Medina River near Riomedina, Tex., during the period
Jan. 21 to Sept. 30, 1922

|
‘ Gage Dis- | 2 Gage Dis-
Date Made by— | height | charge ‘ Date Made by height | charge

| |

I | ‘ g

! Feet | Sec.ft. || Feet | Sec.-ft.
Jane 210 VDL A DRdle. bl 22Uk } —4. 93 a19. 8 \ May6 ..| C. E. Ellsworth________ 0.74 553.0
Mar.30.| C. E. Ellsworth________ [ =20 a24. 2 | Sept. 7. |----. (s [d AR LN S ) 734 —2.71 625.6

1

@ No flow over dam; discharge represents the seepage inflow between dam and measuring section.
b Discharge includes flow over the dam and the seepage inflow between dam and measuring section.

Nore.—Elevation of crest of dam, gage height 0.60 foot

Daily discharge, in second-feet, of Medina River over diversion dam mear Riomedina,
Tex., during the period Jan. 21 to Sept. 30, 1922

Dischargef

Date Discharge i Date Date Discharge
0.7 ‘ May 26 20
26 23 15
2 ] 23 6

Note.—No flow over dam during period of record except May 4-12. Total discharge, 333 acre-feet.

Monthly seepage of Medina River past diversion dam near Riomedina, Tex., for the
pertod Feb. 1 to Sept. 30, 1922

[Measured at Haby’s crossing 1 mile below dam]

Mean i Mean
discharge| Run-off ! discharge| Bun-off
Month in second-| % | Month in second-| , 1
foet acre-feet | feet acre-feet
\
22 1,220 } F5 7 o AT St SR S 20 24 1,480
23 1, S1030 ORI o S s e ] 23 1,410
24 1,430, || September. L. .2 eld i i s 23 1,370
25 1, 540
24 1, 430 Theperfod: . izl u s iibm il gysiey 11, 300

MEDINA CANAL NEAR RIOMEDINA, TEX.

Locarion.—Just above upper end of flume No. 1 on Medina Valley Irrigation
Co.’s main canal, one-third mile below head of canal and 6 miles north of
Riomedina, Medina County.

Recorps AvarLaABLE.—March 30 to September 30, 1922. Station was main-
tained during irrigation seasons of 1920 and 1921 by United States Depart-
ment of Agriculture in cooperation with Texas Board of Water Engineers
for seepage studies.

Gage.—Gurley graph water-stage recorder with inside and outside staff gages.

DISCHARGE MEASUREMENTS.— Made by wading or from foot plank just above
gage.

CHANNEL AND CONTROL.—Metal flume and concrete-lined canal; permanent.

EXTREMES OF DISCHARGE.— Maximum stage during period March 30 to September
30 from water-stage recorder, 1.93 feet for several hours on July 3 (discharge,
92 second-feet); no flow March 30. Canal ordinarily carries a small flow
during nonirrigation season for domestic and stock water uses.

Diversions.—Above all diversions from canal.

RegUurATION.—Flow controlled by head gates.
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Accuracy.—Stage-discharge relation permanent. Rating curve well defined by
measurements made during 1920-1922. Operation of water-stage recorder
satisfactory. Daily discharge ascertained by applying mean daily gage
height to rating table; the mean daily gage height determined from recorder
graph or, for days of considerable fluctuation, by averaging results obtained
by applying gage heights for shorter intervals. Records good.

Canal diverts from right bank of Medina River. Water used for irrigation
near Lacoste and Natalia.

Discharge measurements of Medina canal near Riomedina, Tex., during the period
Mar. 30 to Sept. 30, 1922

[Made by C. E. Ellsworth]

[
Gage | Dis-
Date height | charge

s Estimated.

Daily discharge, in second-feet, of Medina canal near Riomedina, Tex., for the
pertod Mar. 30 to Sept. 30, 1922

Day Mar. Apr. | May | June July Aug. | Sept:*
6.2 24 80 74 64
7.8 24 88 56 63
6.2 24 89 56 65
6.0 20 74 45 62
6.5 19 68 45 55
6.5 19 63 48 56
6.5 19 03 47 55
6.5 19 64 46 55
7.8 31 67 46 56

12 36 68 47 50
16 36 71 46 45
24 36 68 46 51
24 36 68 44 54
30 36 68 51 53
35 36 71 51 52
36 36 76 57 46
34 28 79 62 46
32 20 79 65 44
28 20 78 62 42
24 20 70 59 36
16 25 66 59 39
12 40 64 62 38
13 42 63 62 39
13 46 63 62 37
16 54 64 63 37
18 61 68 64 37
18 66 71 63 37
22 63 71 62 38
26 55 74 64 30
28 72 74 65 29
P s B ey 74 65| A g

No1e.—No record and gage height determined from Medina Valley Irrigation Co.’s gage by comparison
curve July 29 to Aug. 5. Gage heights for fractional parts of a day applied to rating table Mar. 31, Apr.
5,6, 8 and 16. No flow Mar. 30.
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Monthly discharge of Medina canal near Riomedina, Tex., for the period Mar. 3¢
to Sept. 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
2.2 0 1.1 4
48 1.5 19.0 1, 130
36 6.0 18.1 1,110
72 19 35.4 2,110
89 63 L9 4,370/
74 44 56. 3 3, 460
Septembersris LI i e L & e PR B S o 65 29 47.0 2, 800
Phe pasad b oo N 2N 0 gy s T o L e D e O IS S BT e T s fer s e S e 15, 000

NUECES RIVER BASIN
NUECES RIVER NEAR CINONIA, TEX.

LocarioNn.—Just below suspension bridge near Oswald ranch, 2 miles east of
Cinonia, Zavalla County, 8 miles northeast of Crystal City, and 20 miles
above dam on Winter Garden ranch.

DRAINAGE AREA.—2,060 square miles (measured on standard topographic
maps; post-route map; and topographic map of Texas, compiled in 1899
by Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25
miles).

Recorps avamasLe.—July 5, 1915, to September 30, 1922.

Gage.—Vertical staff in six sections installed May 6, 1918, on right bank, 200
feet below highway bridge; read by C. C. Oswald. From July 5, 1915, to
September 23, 1917, gage used was vertical staff in seven sections on right
and left banks. September 24, 1917, to May 5, 1918, Dexter water-stage
recorder near concrete control. All gages set at same datum and at approx-
imately the same location.

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

CHANNEL AND coNTROL.—Bed composed of clay and gravel; free from vegeta-
tion; subject to shift prior to September 23, 1917. Banks high and wooded
and not subject to overflow, except during extremely high water. Channel
straight above and below station. An artificial concrete control was com-
pleted at the site of the gage on September 23, 1917; point of zero flow,
0.85 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 23.94 feet
at 7 p. m. June 13 (discharge, 3,530 second-feet, determined from extension
of rating curve and subject to error); minimum stage, 1.16 feet from 7 a. m.
October 1 to 7 a. m. October 13 (discharge, 2.6 second-feet).

1915-1922: Maximum stage recorded, 49.1 feet September 23, 1919,
determined by leveling from flood marks (discharge not determined). Ac-
cording to local residents, the greatest flood on record occurred in 1913,
when the river reached a stage of about 53 feet by present gage datum.
No flow during several periods of record.

Ice.—None reported.

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

ReguraTION.—NoOne.
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Accuracy.—Stage-discharge relation permanent. Curve well defined below
700 second-feet, and extended above by means of area-velocity curves.
Gage read to hundredths twice daily. Daily discharge determined by
applying mean daily gage heights to rating table. Records for low and .
medium stages good, and for high stages fair.

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 is known to seep into the bed just below Uvalde and return to the surface
just above the station. The condition of the underground water may have an
effect on this return water and thus help to equalize the flow.

The following discharge measurement was made by Dudley and West:

October 5, 1921: Gage height, 1.18 feet; discharge, 2.67 second-feet.

Daily discharge, in second-feet, of Nueces River mear Cinonia, Tex., for the year
ending Sept. 30, 1922

Oct. | Nov. | Dec. | Jan Feb. | Mar Apr. | May | June | July | Aug. | Sept
2.6 3.5 7.4 6.6 ol 7.4 19 1,120 36 1121 22 7.4
2.6 3.5 ey 4 6.6 8.1 7.4 17 1,470 32 100 | 20 7.4
2.6 3.5 7.4 6.6 8.1 7.4 24 1,150 28 94| 20 6.6
2.6 3.5 6.6 6.6 8.1 7.4 |1,770 694 28 162 | 19 6.6
2.6 4.7 6.0 6.6 B3 7.4 560 28 173 | 19 6.6
2.6 5.3 6.3 6.6 7.4 7.4 48 458 26 280 | 18 6.3
2.6 6.0 7.4 6.6 7.4 7.4 25 393 24 264 | 18 6.0
2.6 6.0 7.4 6.6 7.4 7.4 19 264 23 216 | 17 6.0
2.6 6.0 7.0 7.4 7.4 7.4 16 240 21 180 | 17 5.3
2.6 6.0 6.6 7.4 4.4 7.0 14 208 21 131 16 5.0
2.6 6.0 6.6 7.4 7.4 6.6 14 180 26 94 | 16 27
2.6 6.0 6.6 7.4 7.4 6.6 14 152 894 91| 16 21
2.8 5.3 6.6 7.4 7.4 6.6 13 145 | 3,200 79 16 17
3.3 5.3 6.6 7.4 7.4 6.6 12 131 | 1,710 67| 15 10
3.5 5.0 6.6 7.4 7.4 6.6 12 194 881 64 | 15 8.5
4.1 4.7 6.6 7.4 7.4 6.6 12 124 670 58 | 15 7.4
4.7 4.7 6.6 7.4 7.4 6.6 12 100 604 531 15 7.4
4.7 4.7 6.6 7.4 ne 6.6 1 85 498 48 | 15 7.4
4.7 4.7 6.6 7.4 7.4 6.6 10 67 384 43 14 15
4.7 4.7 6.6 7.4 7.4 6.6 9.7 58 348 40 | 14 21
4.7 4.7 6.6 7.4 7.4 6.6 89 53 321 36.| 13 15
4.1 4.7 7.4 7.4 7.4 6.6 8.1 48 280 331 12 12
4.1 4.7 8.1 7.4 7.4 6.6 10 85 240 28 [ 11 10
4.1 4.7 8.1 7.4 7.4 6.6 10 88 216 27| 10 9.7
4.1 4.7 7.4 7.4 7.4 7.4 9.7 64 201 27 8.9 8.9
4.1 4.7 7.4 7.4 7.4 6.6 (1,310 43 187 26 8.1 8.9
4.1 5.3 6.6 7.4 7.4 6.6 33 180 25 7.4 8.9
4.1 5.3 g 6 7.4 7.4 6.6 (1,910 30 173 24 7.4 8.5
4.1 5.3 . 6 7.7 216 |1, 27 166 24 7.4 8.1
4.1 5.3 6.6 8.1 180  |1,060 26 145 2 7.4 8.1
. i et nhe, 6.6 8.1 430 e i o B 22 (5| SN

Monthly discharge of Nueces River near Cinonia, Tex., for the year ending Sept.

3 30, 1922
Discharge i -
charge in second-feet Run-offin
Monch acre-feet
Maximum | Minimum | Mean
4.7 2.6 3.52 216
6.0 3.5 4,95 295
8.1 6.0 6. 90 424
8.1 6.6 7.25 446:
8.1 7.4 7. 52 418
216 6.6 20. 4 1, 250
1,910 81| 285 17,000
1,470 26 268 16, 500
3,200 21 386 23, 000
280 22 85.0 5,220
22 7.4 14.1 867
27 5.0 10.1 601
Bhayear:y, oo n ool b R el ol 3,200 2.6 91. 5 66, 2000
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NUECES RIVER NEAR THREE RIVERS, TEX.

LocarioN.—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 (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

REcoORrDs AvarLaBrLE.—July 1, 1915, to September 30, 1922.

Gage.—Vertical staff in four sections, attached to piers of railroad bridge; read
by M. L. Mouser.

DiscHarRGE MEAsUrREMENTS.—Made by wading near gage 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, except at extremely high stages. Locationof high
water control not known; shoal just below gage probably forms low-water
control; shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-
tember 30, 1920, 36.1 feet during morning of October 19 (discharge, 13,600
second-feet, determined from extension of rating curve); minimum stage
(supersedes minimum published in Water-Supply Paper 508), 0.9 foot at
9 a. m. September 29, and 8.30 a. m. September 30 (discharge, 15 second-
feet).

Maximum stage during year ending September 30, 1921 (supersedes
maximum published in Water-Supply Paper 528), 28.5 feet at 8.50 a. m.
September 10 (discharge, 9,800 second-feet, determined from extension of
rating curve and subject to error); no flow, August 8 to 29 and September
6 to 7.

Maximum stage for the year ending September 30, 1922, 35.4 feet at 8
a. m. May 5 (discharge, 13,200 second-feet, determined from extension of
rating curve and subject to error); minimum stage, 0.50 foot November 36,
11-14, and December 2 (discharge, 0.9 second-foot).

1915-1922: Maximum stage recorded, 46.0 feet at 5 a. m. September
18, 1919 (discharge not determined, probably backwater due to Gulf storm);
no flow during several periods of record.

Ice.—None reported.

Diversions.—Records for the Board of Water Engineérs for the State of Texas
show that about 10,000 acres have been declared irrigated by diversions
from the stream above the station.

RecuraTioN.—None of consequence.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well

: defined below 7,000 second-feet and extended by means of area velocity
curve above and subject to error. Gage read to nearest tenth October 1, 1919,
to September 30, 1921, and to half-tenths once a day thereafter. Daily
discharge determined by indirect method of shifting control. Records fair.

Records for 1920 and 1921 published herewith and supersede those published
in Water-Suppy Papers 508 and 528.
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Daily measurements of Nueces River near Three Rivers, Tex., during the years
ending Sept. 30, 1920-1922

i Gage | Dis- & Gage Dis-
Date Made by height | charge | D?2te Made by: height | charge
1920 Feet | Sec.-ft 1921 Feet | Sec.-ft.
dan. 8.} D. A. Dudléy.. .. 28l . 3.51 | 296 Feb. 11 0.70 8.8
Mar. 13 | McCashin and Pritchett| 2.44 | 141 May 5 4.98 | 661
May 9 | D. A. Dudley... 3.02 | 252 July 28 58 3.8
June 26 | Trigg Twichell.________ 1.85 67.1 || Sept. 21 2.14 | 104
Sept. 10 | McCashin and West ___ 1. 80 87.3 || Nov. 29 64 1. 86
Nov. 8| D.A.Dudley........_. 1.30 56. 2 L
Mar. 11 | C. E. McCashin_._____ 2 d@ 3.94
July 20 | McCashin and Hemp-
511 PREC NS ) TRV 2.46 144

sogIOTg.s—zéweasurements made during 1920 and 1921 supersede those published in Water-Supply Papers
an X

Daily discharge, in second-feei, of Nueces River near Three Rivers, Tex., for the
years ending Sept. 30, 1920-1922

|
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June ! July | Aug. | Sept.
192 101 51 539 60 149 248
177 101 70 395 43 80 170
177 101 80 222 35 51 118
177 101 163 539 43 96
163 90 106 517 | 6,540 35 85
163 90 96 517 | 9,650 35 7%
163 90 80 719 | 7,190 101 75
149 90 136 561 | 6,120 163 75
149 80 214 517 | 4,350 163 96
149 90 539 239 | 2,800 276 87
149 80 335 149 | 1,770 51 85
149 90 335 112 | 1,590 51 65
136 80 230 90 | 1,510 51 65
136 70 295 80 475 101 56
136 70 230 517 177 355 56
136 70 | 2,840 | 1,110 124 163 47
136 60 | 2,620 177 101 136 47
136 60 860 101 90 222 39
136 60 561 70 80 435 39
124 60 788 70 60 395 32
124 51 | 1,060 60 51 395 32
124 51 812 60 51 435 25
124 51 495 222 43 495 25
124 51 192 177 43 583 56
124 51 163 112 35 673 56
124 60 149 72 35 | 1,240 39
112 90 136 90 35 | 1,140 25
112 70 136 90 28 | 1,160 20
112 70 257 70 2210 15
101 51 517 51 28 | 1,510 15
1 (17 1 ST 838 |5l 22 11,290 |.......
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Daily discharge, in second-feet, of Nueces River near Three Rivers, Tex., for the
years ending Sept. 30, 1920-1922—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept.
12 | 605 25 9.2 12 12 605!
12515017 20 12 12 {1,570 495
9.2 214 15 12 12 {1,480 335
9.2/ 130 15 12 12 |1,830 170
9.2/ 106 15 12 12 | 435 1, 400
(e edie 9.2 85 15 12 12 | 239 7,430
sl B 6.8 75 12 12 19 817 8, 650
(CCARIEIE Ve 6.8 65 12 12 12 | 435 3,200
(S 6.8 56 12 12 12 | 239 3,670
108 R4k & 6.8 47 12 12 12' | 375 1,510
5.0 39 12 12 8.9/ 455 1,190
5.0 47 12 12 9.2| 539 812
5.0 39 12 12 9.2| 455 956
5.0 47 12 12 9.2 257 1,010
5.0 39 9.2 12 9.2 156 1, 010
o (e 3.4 39 9.2 12 9.2 106 1, 060,
39 9.2 12 9.2 8 1, 160)
39 9.2/12 .91 '65 435)
39 9.:9/4019 9.2 56 170)
32 oralc Iadl 19 47 118]
39 9.2 12 85
32 12 12 75
25 12 12 65
20 12 12 56
20 9.2 12 56
20 9.2 12 56
239 92l 12 47
65 9.2 12 39
39 i 32
32 9. 2i1 62 25
_______ 0.2 42
1.6 15 40 9.2 3.7 3670 7,380 .1,110/2,840 22 5.0
1.6 <9l 40 ueisl 18T 812 11,600/ 9802, 220 20 5.0
.9 156 3.8 nei8l" 03T 980| 12,400 1,110/ 719 20 4.1
.9 65 3.8 6.8 37 7,760 12,600 1,370(1,740 17 4.1
.9 47 37| 500 3.7 12,400 13,200 ' 788/4,910 17 3.4
22 .90 20 3.7 5.0 3.7| 12,800{ 12,400, 1,0803,220 17 3.4
17 1.6 112 3.4 4.1 3.7 9,750, 10,900 1,140(2, 160 17 2.7
14 18] 92 3.4 4.1 3.7/ 6,960 10,200  627]1,210 15 27
10 16 9.2 3.4 41 3.7 6170 8650  517|1,140 15 22
7.9 L6 “16.8 1150 ‘41 3.7\ 55000 6,820  435/1,110 15 22
5.8 .9 60 41 3.7 87 4,500 5500 836 673 10 | 124
5.8 .9 ©i48.80 5.0  c8:7 8.7 2,800 4750 3,550 395 10 | 207
4.1 SOl 24e5. 8 0B 0L 487 0817 2,040  4,100]. 2,130 875 9.2/ 149
4.1 .9 50 “50 - 3.7 87 1,650 5360 742/. 355 9.2 80
4.1 1.6] 2508:00 15,0+ +8:7] - 8.7 1,800 " 4,230 - 788| 355 9.2l 28
2.7 &F 1,8] #15.0] 795.0] : ¢8:7 . °8.7| 1,510} 8,950/ 956/ 415 5.8 1%
2.7 v 1.8 i5.0] 5.0 1587 8.7 1,080} . 3,470| - 1,370 517 5.8 207
43 1.6] 0¢18.0[: 076,00 | 58:7] 087 415 2,250( 2,160] 415 5.8 124
1% 1.6] V2aB OV 45, 0§ L8T] - 0BIT 149| 1,240/ 3,430/ 315 | 112 |1,340
14 1.6] 4.4 50500 . 18:7 . 8.7 101 765| 4,670 149 90 |1,920
10 G B O T o R T | £ R 80 650 4,350/ 101 149 |1, 510
20 e T T ) MY A o | (R 60 836 4,670 43 101 | 627
A i T LT SR S Ty T R 43 932 5,580 39 60 | 622
0 e O T R B | S (R 35 1,060/ 6,040 39 28 | 163
% e ) R Rl R R R R PR 28| 1,320 5,990 38 i ini12
4.1 B R O | R W e 25| 1,570( 5,990 36 14 70
4.1 L6l 4l o | Pl el 25| 1,590] 5,940 33 10 51
27D oTeelcne ot Bl 68 ¥ 88 3,120 1,540 4,790 31 7.9 28
Dy s 0 R R s D S TR 495 3,910 719 3,670, 28 7.9 60
(IO 1 R T e T _|4,350 1, 110] 932 3,320 25 5.8 112
L 4.1 0915 L B0 ORO0ILL b 22 BBl

NoteE.—No record Oct. 24, 1919, to Jan. 31, 1920. No flow Aug. 8-29 and Sept. 6-7, 1921. Daily dis-
charge for the years ending Sept. 30, 1920 and 1921, supersede those published in Water-Supply Papers 508

and 528 \
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Monthly discharge of Nueces River near Three Rivers, Tex., for the years ending
Sept. 30, 1920-1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1919-20 '
13, 500 6,450 |10, 000 456, 000
1, 030 192 207 17, 100
192 101 139 8, 560
101 51 743 4,420
2, 840 51 480 29, 500
1,110 51 275 16, 400
9, 650 22 1,390 85, 700
1, 510 35 428 26, 300
248 15 65.5 3, 900
CletObere ot i T G T a0, 6 - L Snrs i e 475 3.4 40.2 2,470
INBFaaar ot . v e e e S el T 605 20 94.3 5,610
Tecamihort e S votoii sl 3 L Dl S L e 25 9.2 11.8 726
b e R R NG A e R ML 12 9.2 11.9 732
February 12 8.9 e g 616
6, 820 12 888 54, 600
8, 650 25 1, 200 71, 400
2,160 35 478 29, 400
3, 590 10 814 48, 400
1, 510 12 103 6,320
356 0 11.8 726
9, 800 0 1,190 70, 900
9, 800 0 403 292, 000
U] - SR R R LS o s BRI AU ST 1,210 1.6 59. 6 3,670
Ui e e N B SR W UL 1 D 50710 0 480 RS 4 W TR UYL IO 1.6 .9 1.41 83.7
Bedenabpr ol T o b R UL s e I R U 6 156 .9 13.7 844
.................... 12 3.4 5.18 318
.................... 9.2 3.7 4.38 243
.................... 4,430 3.3 303 18, 700
____________________ 12, 800 25 3,050 181, 000
__________________ 13, 200 650 4,970 305, 000
________________ , 040 435 2, 670 159, 000
________ 4,910 22 828 50, 900
149 5.8 27.4 1, 680
ERRtOmMBEr v -k e Sl R e 1, 920 22 240 14, 300
i (11 S O S IS S A S AT N O S S G £ 13, 200 91,020 736, 000

NorE.—See footnote to table of daily discharge. Monthly figures for the years ending Sept. 30, 1920 and
1921, supersede those published in Water-Supply Papers 508 and 528.

NUECES RIVER AT CALALLEN, TEX.

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

DRAINAGE AREA.—16,700 square miles (measured on post-route map and topo-
graphic map of Texas, compiled in 1899 by Robert T. Hill, of the United
States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE.—August 12, 1915, to September 30, 1922.

Gace.—Vertical staff attached to pipe-line support of old pump house; read by
John W. Cunningham.

DISCHARGE MEASUREMENTS.—Made by wa,dmg at the backwater or from cab]e

25 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 dam, which is a loose rock fill
half a mile below, serves as control. It leaks badly and is subject to change
during floods. Flood damage is repaired by dumping loose rock on the crest.
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ExTREMES OF sTAGE.—Maximum stage recorded, 9.60 feet at 8 a. m. May 9 to
8 a. m. May 10; minimum stage, 1.20 feet, 4 p. m. November 1 to 4 p. m.
November 2, and 8 a. m. November 8 to 4 p. m. November 12, and 4 p. m.
September 12 to 4 p. m. September 16.

1915-1922: During September, 1919, the river reached a stage of about
12 feet, as determined from flood marks on the gage. This was not only the
highest stage reached during the period covered by records, but probably
exceeds any that occurred for many years prior to the establishment of this:
station. Discharge indeterminate because of lowlands on left bank being
overflowed for a width of several miles. No flow August 23-28, 1918.

Ice.—None reported.

Diversions.—Considerable water taken from river for irrigation immediately
above station, and river water is also used for irrigation throughout the
drainage above. The city of Corpus Christi pumps water just below the
gage for municipal supply. They reported a consumption of 922 acre-feet.
during 1918.

RecuraTioON.—None of consequence.

Accuracy.—Stage-discharge relation not permanent because of leakage through
and repair to the breakwater dam. Rating curve is poorly defined. Gage
read to hundredths twice daily. Daily discharge not computed because of
changing control and insufficient discharge measurements. Records poor.

No discharge measurements were made at this station during the years 1920,
1921, and 1922.

Daily gage height, in feet, of Nueces River at Calallen, Tex., for the year ending
Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1.22 1.38 1.50 (| 1.60 | 1.55 | 4.52 | 4.85| 3.10 | 7.50 1. 60 1.42
120 ( 1.35| 1.50 | 1.60( 1.55| 5.28 | 5.00 | 3.25| 7.15| 1.556 1. 40
1.25| 1.38| 1.50 | 1.60 | 1.55| 5.92| 525 | 3.12| 7.00 | 1.55 1. 40
1.25 | 1.40 1.50 | 1.60 | 1.55| 4.50 | 6.30 | 3.05 | 6.70 1. 50 1.35
1.26 | 2.25 1.50 | 1.60 | 1.55| 3.80| 7.20 | 3.22 | 3.60 1. 50 1.35
1.25| 2.05| 1.60 ( 1.65| 1.55| 4.82| 805 | 3.45| 4.35| 150 1.35
1.25 ' 1.82 | 1.55| 1.60| 1.55| 6.10 | 8.90 | 3.42| 5.45| 1.45 1.35
1.20| 1.78| °'1.65| 1.60| 1.55'| 7.02| 9.32'| 3.20| 6.00 | 1.42 1.32
1.20 | 1.70 | 1.30 | 1.58| 1.50 | 7.82| 9.60 | 3.05| 5.75 1. 40 1. 30
1.20| 1.60| 1.55) 1.55/ 1.55| 8.88| 9.58 | 3.00| 3.60 | 1.38 1.30
.............. 1.55( 1.20| 1.50 | 1.55| 1.55| 1.55| 9.05| 9.45| 3.00| 3.10 | 1.35 1.30
2715601120 1.50°| 1.55°| 1.565 | 1,55'| '8.80°| 9.25'| 3.20 | 2.85 | ~1.35 1.25
-l 1.45| 125 1.48| 1.55| 1.556| 1.50 | 8.45] 9.00.| 3.50 | 2.50 | 1.35 1. 20
.| 1.40 1.28 1.48 1. 55 1. 55 1.50 [ 7.95| 880 4.05| 2.35| 1.35 1.20
.| 1.40| 1.30| 1.48 | 1.55| 1.55| 1.50 | 7.20 | 830 | 4.50 | 2.30 | 1.38 1.20
.| 1.45] 1.82] 1.50 | 1.55 | 1.55 | "1.45°| 5.78 | 7.92'| 3.25'|'>2.28 |  1.40 1. 55
421 182 (1,80 4] 1 1. 1.45 | 4.82 | 7.80 | 2.95( 2.30 | 1.42 2.00
-l 1.35 1. 40 1.45! 1 3% 1.45 | 4.50 | 7.55 | 3.051 2.30 | 1.48 2. 50
Ui 4086 ol 1Bl 1.45| 1 1 1.45| 4.20| 7.30 | 3.70 { 2.30 | 1.50 2.30
______________ 1.30 | 1.30 1.45 1 1.45 | 3.10| 6.70 | 4.12 | 230 | 1.55 2.00
1.30 | 1.40 | 1.50 1.45| 2.20| 4.20| 4.62 | 218 | 1.65 2.50
1.42 | 1.40 | 1.50 1.42-| 2.02|-2.8 | 545 1,98 | 1.70 3.30
1.48 | 1.40 | 1.55 1.40 [ 1.95| 2.80 | 5.90| 1.8 | L75 3.30
1.42 | 1.38| 1.55 1.40 | 1.90| 2.85 | 6.45| 1.82| 1.90 2,58
1.40 | 1.35| 1.55 1.40 | 1.85| 2.95| 6.70 | 1.80 | 1.95 2. 50
.............. 1.40 | 1.35| 1.50 1.50 | 1.78| 3.05| 7.05| 1.75| 1.85 2.45
.| 1.85| 1.85‘ 1.60 1.85°1 1.70 | 3.42| 7.25| 1.70{ 1.75 2. 00
- L35 1.35 1.45 1.85 1.65 | 3.60 | 7.456 | 1.70 | 1.65 1.70
.| 1.35 1.35 1.48 1.68 | 1.65| 3.60 | 7.58 1.70 | 1.55 1. 60
4| 1.25 ) 1.85| 1.50 2.32| 4.05| 3.48 | 7.60 | 1.70 | 1.50 1. 60
______________ 1.26 sl - 160 ) TR Sl 10D 401 Lo e w0 T & ) o Y U Pt et
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FRIO RIVER NEAR DERBY, TEX.

LocatioNn.—At International & Great Northern Railway bridge 900 feet below
mouth of Leona River, 400 feet below highway bridge, and 4 miles south of
Derby, Frio County.

DRAINAGE AREA.—3,500 square miles (measured on post-route map and topo-
graphic map of Texas, compiled in 1899 by Robert T. Hill, of the United
States Geological Survey; scale, 1 inch=25 miles).

REcorps AVAILABLE.—August 1, 1915, to September 30, 1922.

Gage.—Vertical staff attached to railway bridge pier; read by E. L. Willingham
or C. E. Harris.

DiscHARGE MEASUREMENTS.—Made from railway bridge, highway bridge, or by
wading.

CHANNEL AND CONTROL.—Bed composed of rock, sand, and gravel: Channel
curved above and below station, but straight at gage for 150 feet. Banks
wooded, high, and not subject to overflow. A concrete dam, 50 feet below
gage, serves as control during low and medium stages; locatibn of high-water
control not known. Point of zero flow, gage height 0.07 foot, except when
affected by moss on control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 11.4 feet
7.30 p. m. May 2 (discharge, not determined); no flow during several
periods. .

1915-1922: Maximum stage recorded, 18.5 feet September 18, 1919
(discharge not determined); no flow during several periods of each year.

Ice.—None reported.

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

RecurarioNn.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 2,000 second-feet. Gage read twice daily to hundredths. Daily
discharge ascertained by applying mean daily gage height to rating table,
except as noted in footnote to daily-discharge table. Records good.

No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Frio River mear Derby, Tex., for the year ending

Sept. 30, 1922

Day Oct Jan. Feb. | Mar. | Apr. | May | June | July | Aug.
0.7 )G AR ) b ] et 126 11 0.9
il F 1 ha 80 £ TR RN A 49 11 9
.5 .5 ¢ 1ol ek 79 16 .9
.5 .5 a s/ P L 8 41 12 .5
e 78 .5 |1,180 2, 860 49 9.3 .5
.9 .5 (1,860 1,180 51 17 .5
.5 .5 610 592 35 20 .5
.5 .5 | 162 382 23 16 .5
] .5 57 267 16 12 ]
.5 A5 22 237 14 8.6 .5
.5 .5 13 180 16 6.7 .5
.5 {6 8.6 155 12 6.0 .5
.5 .5 6.7 135 38 5.3 wk
.5 .5 6.7 135 194 4.7 e g
s .5 4.7 418 | 1,680 4.0 L0
.9 .5 4.0 170 860 4.0 .5
.9 .5 2.7 96 245 4.0 .5
.9 .5 2.7 73 68 2.7 .5
57 .5 2.5 90 60 2.3 ok
.5 .5 L6 75 51 2,0 5
.5 o | 1.4 63 44 1.8
.5 S .9 49 36 1.4
AL -1 .9 38 27 1.4
s ! 19 435 21 1.4
.9 1.8 .9 348 16 .9
P AR e A I Ot Py SRt I 8 Y e .9 1.4 68 16 .9
QRS ) 1.4 63 14 .9
SRS .4 1.4 32 12 .9
vt AR A A RS LT D e LSS DI IR A 2 D s 8 S S 14 19 12 .9
30-- 260 16 11 KL H iR
(1 S e 540 ¢ § b et e N I i eieet
Norte.—Gage height, in feet, for days when stage was beyond limits of rating curve, as follows: Apr. 27,
8.1; 28, 8.4; 29, 9.8; 30, 8.0; May 1, 8.0; 2, 10.9; 3, 9.6; and 4, 8.2 No flow Oct. 1-13, Oct. 22 to Jan 30, Aug.

15, and Aug. 21 to Sept. 30.

Monthly discharge of Frio River near Derby, Tex., for the year ending Sept. 30,

1922
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
18 0.0 1.95 120
.3 .0 .01 B
1.4 = .65 35.9
540 i 26.8 1, 650
1, 860 .9 199 10, 300
2, 860 16 318 17, 000
1,680 11 131 7,770
.9 6.03 371
.9 .0 .29 18.0

Norte.—See footnote to table of daily discharge.
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RIO GRANDE BASIN
RIO GRANDE BELOW ELEPHANT BUTTE DAM, N. MEX

Locarion.—In T. 13 8., R. 4 W., 1 mile below Elephant Butte dam, Sierra
County. Nearest tributary, Mescal Canyon, enters half a mile down-
stream.

DrAINAGE AREA.—Not measured.

REecorDs AvAaiLABLE.—October 1, 1916, to September 30, 1922.

Gage.—Stevens water-stage recorder on left bank, 1 mile below dam.

DiscHARGE MEASUREMENTS.—Made from car and cable at gage.

CHANNEL AND coNTROL—Bed composed of compact gravel; probably per-
manent. Control is gravel bar at mouth of Mescal Canyon; shifts.

Ice.—Stage-discharge relation not affected by ice.

RecuLaTIiON.—Flow controlled by Elephant Butte dam which forms reservoir
having capacity of 2,638,000 acre-feet.

EXTREMES OF DISCHARGE.—No data. §

CooprErATION.—Records furnished by United States Bureau of Reclamation,
and reduced to three significant figures by United States Geological Survey.

Daily discharge, in second-feet, of Rio Grande below Elephant Butte dam, N. Mez.,
for the year ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1, 400 3 3| 1,040 940 | 1, 1,820 | 2,120 | 2,190 | 2,800 J 1,970
1, 200 3 31| 1,040 913 | 1,330 | 1,820 | 2,080 | 1,890 | 2,830 I 2,100
1, 080 3 31| 1,030 910 | 1,470 | 1,820 | 2,060 | 1,920 | 2,850 , 100
1, 080 2 31| 1,020 918 | 1,490 | 1,820 | 2,040 | 2,010 | 2,870 | 2,100
1, 080 3 31,02 903 | 1,520 | 1,820 | 2,000 | 1,990 | 2,900 | 2,100
1, 080 3 3| 1,020 901 | 1,540 | 1,820 3561 | 1,990 | 2,930 | 2,100
1, 080 3 3| 1,020 900 | 1,540 | 1,820 10 | 1,970 | 2,960 | 2,100
1,080 3 311,010 898 | 1,570 | 1,890 | 1,930 | 1,960 | 3,000 | 2,100
1,080 3 3| 1,010 | 1,090 | 1,570 | 1,990 | 1, 1,900 | 2,780 | 2,100
1, 080 3 31,000 | 1,130 | 1,560 | 1,990 | 1,880 | 1,820 | 2,090 | 2,100
;e et 1,310 | 1,080 | 100 31,000 | 1,340 | 1,760 | 1,990 | 1,860 | 1,750 | 2,090 | 2,100
3 Tt S AT 1,310 | 1,080 600 3 998 | 1,330 | 1,880 | 1,990 | 1,830 | 1,710 | 2,080 | 2,100
+ i R TR 1,310 | 1,080 600 3 996 | 1,320 | 1,910 | 1,990 | 1,810 | 1,660 | 2,070 | 2,100
B T 1,310 | 1,080 600 3 994 | 1,320 | 1,910 | 1,990 | 1,780 | 1,600 | 2,060 | 2,100
3 1A T T SR X 1,160 | 1,080 600 3 990 | 1,310 | 1,920 | 1,990 | 1,750 | 1,550 | 2,050 | 2,100
600 3 988 | 1,300 | 1,940 | 1,990 | 1,780 | 1,500 | 2,090 | 2,040
600 3 984 | 1,300 | 1,940 | 2,200 | 2,010 | 1,450 | 2,070 | 2,000
600 3 978 | 1,290 | 1,970 | 2,360 | 2,350 | 1,440 | 2,060 | 1,820
761 3 970 | 1,290 | 1,980 | 2,360 | 2, 1,510 | 2,050 | 1,730
900 3 970 | 1,290 | 2,000 | 2,360 | 2,450 | 1,550 { 2,040 | 1,730
900 3 978 | 1,290 | 2,010 | 2,340 | 2,490 | 2,500 | 1,990 | 1,560
900 3 940 | 1,290 | 2,020 | 2,310 | 2,550 | 2,440 | 1,870 | 1,510
900 3 935 | 1,290 | 2,020 | 2,280 | 2,570 | 2,470 | 1,870 | 1,520
900 356 930 | 1,290 | 2,040 | 2,250 | 2,630 | 2,520 | 1,870 | 1,650
900 978 932 | 1,290 | 2,010 | 2,220 | 2,660 | 2,550 | 1,430 | 1,650
900 975 931 | 1,300 | 1,940 | 2,200 | 2,680 | 2,580 | 1,840 1, 650
900 | 1,000 942 | 1,320 | 1,900 | 2,180 | 2,700 | 2,610 | 1,840 | 1,540
900 | 1,010 940 | 1,320 | 1,840 | 1,940 | 2,770 | 2,640 | 1,820 | 1,660
289 | 1,030 |....._. 1,300 | 1,800 | 1,920 | 2,320 | 2,690 [ 1,850 | 1,660
6 1,880 | 2,640 | 2,730 | 1,850 | 1,660
7 13| N peutal 2,770 | 1,850 |oceon-.

NoTtE.—Gates closed Dec. 1-10and Dec. 30 to Jan. 23. Discharge June 7 represents leakage. Quantities
changed slightly to conform to computation rules used by the U. S. Geol. Survey.
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Monthly discharge of Rio Grande below Elephant Butte dam, N. Mez., for the
year ending Sept. 30, 1922

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

Qetober ko Dol ool Cun Bl Lt TIMRTED IO G X0 A0 ] 2, 080 1, 060 1, 350 83, 000
INOVOIHPT s L oili) s s R aiinrs SRl e il Lo g oy gl 1, 400 361 1,020 60, 700
December._ 900 2 435 26, 700
January. 1, 060 3 243 14, 900
1,040 930 986 54, 800

1,340 898 1,190 73, 200

2,040 1, 280 1,780 106, 000

2, 360 1,820 2, 040 125, 000

2,770 10 2,080 124, 000

2,770 1,440 2, 060 127, 000

3,000 1,430 2,220 136, 000

2,100 1,510 1,890 112, 000

TPRBORE  selal % Lt S R e R a0 et R 3,000 2 1,440 1, 040, 000

Note.—Monthly means computed by engineers of the U. S. Geol. Survey.

PECOS RIVER NEAR DAYTON, N. MEX.

Locarion.—In sec. 13, T. 18 S., R. 26 E., 3 miles east of Dayton, Eddy County,
half a mile above mouth of Penasco River. .«

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.— March 24, 1905, to September 30, 1922.

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, which was 100 feet below the mouth of Penasco River and half a mile
below present gage, was washed out September 6, 1905.

DISCHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifts, especially
‘during high stages. Right bank consists of clay; left bank of sand; both
banks overflowed at stage of about 11.5 feet. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 1,980
second-feet June 5; minimum mean daily discharge, 33 second-feet, August
10-13.

1905-1922: Maximum stage recorded, 15.9 feet for five or six hours during
morning of September 18, 1919 (discharge not determined; probably exceeded
previous maximum of 50,300 second-feet on July 25, 1915, which was derived
from discharge at Lake MecMillan and included flow of Penasco River).
Minimum stage, 2.45 feet July 26 and 27, 1916 (discharge, 23 second-feet).

Ice.—None reported.

Diversions.—Considerable water is diverted above station for irrigation;
quantity not known, but not in conflict with rights of Carlsbad project of
the United States Bureau of Reclamation, which serves about 20,000 acres
in the vicinity of Carlsbad and stores part of the water used near Carlsbad
in Lake McMillan, 10 miles below gage. !

RecurLaTioN.—None,



RIO GRANDE BASIN 93

a

Accuracy.—Stage-discharge relation not permanent, but periods of change are
covered by frequent discharge measurements. Two rating curves used
One used from October 1 to June 30 well defined from 80 to 500 second-feet,
and one used from July 1 to September 30 well defined from 30 to 600 second-
feet; both extended parallel to previous curve to cover range of stage for the
year. Mean daily gage height determined from recorder graph. Daily
discharge determined by applying mean daily gage height to rating table
except for October 21 to February 26, May 11 to June 30, and July 15 to
August 31, when shifting-control method was used. Records good.

CoorerATION.— Daily discharge record furnished by the United States Bureau of
Reclamation.

Discharge measurements of Pecos River near Dayton, N. Mex., during the year ending
Sept. 30, 1922

Gage Dis- o Gage Dis-
Date Made by— height | charge || Date Made by height | charge

Feet | Sec-ft. || Feb. 21 | United States Bureau
94

Oct. 5| J.R.Yates 5.68 of Reclamation engi- | Feet | Sec.-ft.
.t AR 00 ra 5.82 113 neers 6. 25 176

26 | H. I. Haralson 5.70 113 || Mar. 28 |._._.. do_._ 5.90 122

Nov. 9 | J. R. Yates 6. 05 176 || Apr. 24 ... do. 5.80 108
17 | Haralson and Hamill___| 5.92 156 ay |24 12 2L do. 6. 00 112

Dec.. 8| J. R.Yates _coaeuuuca-. 6. 25 173 || June 8 |..... do. 8.20 575
Jan - 3.l do. 6.70 252 | 3uly T iis do.. 7.20 313
30 | United States Bureau AUE: 8l ud do.. 5. 55 34

of Reclamation engi- 28 |k do.. 5. b5 41

TIBORS o s et 7.20 294 || Sept. 26 |--__- ) 1 ol s R Sl 2 6.45 165

Daily discharge, in second-feet, of Pecos River mear Dayton, N. Mex., for the year
ending Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
101 128 172 237 237 194 123 302 456 115 56 35
101 128 165 237 237 221 111 279 | 1,457 115 46 35
94 131 169 243 227 204 110 247 923 139 35 39
94 131 167 243 227 199 218 227 | 1,392 208 35 41
94 131 169 243 227 194 172 214 | 1,980 290 35 41
88 136 186 243 227 172 158 190 | 1,169 375 35 41
81 139 183 243 237 172 147 176 | 1,169 290 45 48
81 142 170 233 237 314 139 264 695 208 52 43
81 163 164 233 233 290 111 | 1,800 456 172 44 43
81 158 181 235 237 227 108 352 155 33 39
81 165 190 235 208 227 118 625 314 123 33 37
81 183 197 227 176 217 112 489 279 33 41
81 174 197 227 181 208 94 380 290 139 41
81 174 197 231 181 208 94 302 290 147 39 43
81 174 197 237 181 199 91 243 247 | 1,693 44 71
88 174 197 239 190 199 69 237 208 671 37 48
88 162 197 233 190 199 71 237 208 395 39 46
88 157 197 237 181 190 81 237 181 253 48 46
88 157 197 237 181 185 75 214 456 190 50 46
88 165 197 237 185 176 75 186 380 163 48 46
97 163 197 227 177 169 75 155 247 139 48 46
101 163 199 227 181 169 79 150 314 108 39 108
111 172 204 227 181 165 | 86 139 217 94 39 345
123 170 210 227 181 162 98 123 190 87 35 257
123 169 213 227 187 155 155 101 172 90 35 227
126 167 216 217 181 131 302 101 147 75 37 163
112 174 221 217 181 136 247 101 131 66 45 139
112 181 221 217 181 139 227 94 139 58 53 112
114 177 225 1 R e RS 164 275 104 155 51 51 87
114 179 231 0 14 P 158 326 108 123 46 41 71
i 15153 A 241 - o MR e Tod lLun i iy J AL 51 S A RN

101120—25t—wsp 548——7
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Monthly discharge of Pecos River mear Dayton, N. Mex., for the year ending
Sept. 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
126 81 96.4 5,930
183 128 160 9, 520
241 164 196 12, 100
290 217 235 14, 400
237 176 201 11,200
314 131 191 11,700
326 69 138 8, 210
1, 800 94 294 18, 100
1, 980 123 491 29, 200
1, 690 46 219 13, 500
56 33 41.3 2, 540
345 35 80.8 4, 810
1, 980 33 195 141, 000

PECOS RIVER AT CARLSBAD, N. MEX.

Location.—In SE. 14 sec. 6, T. 22 8., R. 27 E., at Green Street Bridge in Carlsbad,
Eddy County, 300 feet downstream from Atchison, Topeka & Santa Fe
Railway station, 1,500 feet above mouth of Dark Canyon, and 2,000 feet
below Hagerman dam.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—May 28, 1903, to March 31, 1908; May 13, 1914, to
September 30, 1922.

Gace.—Stevens eight-day water-stage recorder, attached to downstream end of
middle bridge pier, installed June 1, 1920; inspected by J. R. Yates. Gage
used from May 28, 1903, to October, 1904, was inclined staff gage at the
present site. From October, 1904, to March 31, 1908, vertical staff gage at
the same site used, and from May 18, 1914, to June 1, 1920, gage was vertical
staff, attached to upstream side of middle pier of bridge.

. DiscEHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CcONTROL.—Bed composed of gravel and rock; but considerable
changes have taken place, due to sand deposits. Banks of medium height;
not subject to overflow. Location of control not known.

ExTREMES OF DISCHARGE.— Maximum stage during year from water-stage recorder,
1.60 feet at 6.30 p. m. October 14 (discharge, 590 second-feet); minimum
stage, 0.57 foot at 7 p. m. August 22 (discharge, 73 second-feet).

1903-1908; 1914-1922: Maximum stage recorded, about 21.0 feet August
7, 1916 (discharge, 85,700 second-feet ®); minimum discharge, 30 second-feet
September 30, 1918.

Ice.—None reported.

Diversions.—Large quantities of water are stored a few miles above station at
Lakes McMillan and Avalon by the United States Bureau of Reclamation
for irrigating land near Carlsbad. Water is also diverted for irrigation in
valleys adjacent to river above Lake MecMillan. Capacity of storage
reservoirs in connection with the Carlsbad project, 58,500 acre-feet.. Con-

~ siderable water seeps into the river between the storage reservoirs and the
gaging station, the quantity depending on the amount being used for irriga-
tion between the two points.

6 Discharge at Avalon dam; reported by engineers of the United States Bureau of Reclamation.
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ReguraTioN.—Flow at this point completely controlled by storage reservoirs
of the Carlsbad project, except during extreme floods.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined for all stages. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection or by use of planimeter,
except as noted in footnote to daily-discharge table. Records good.

CooreErATION.—Gage-height record and discharge measurements furnished by
United States Bureau of Reclamation.

Discharge measurements of Pecos River at Carlsbad, N. Mex., during the year
ending Sept. 30, 1922

[Made by J. R. Yates]

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
0.88 157 0.70 99
.69 92 .74 118
1.10 260 .66 96
. 66 86.5

Daily discharge, in second-feet, of Pecos River at Carlsbad, N. Mezx., for the year
ending Sept. 30, 1922

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

103 148 156 186 260 87 97 100 110 107|103 107
123 156 156 190 260 90 97 100 103 107 103 103
116 148 160 178 260 90 100 100 103 103 | 103 107
119 145 156 117 260 95 100 157 103 100 103 107
119 145 160 97 255 90 100 332 107 110 103 107

110 152 181 113 250 90 100 292 103 100 107 103
116 156 203 85 255 90 97 182 103 100 110 110
133 152 203 85 255 90 97 113 103 107 110 103
133 152 203 87 255 90 92 103 103 100 110 103
113 148 177 90 260 87 85 103 100 107 107 100

116 152 190 90 255 92 92 100 97 103 107 97
148 156 212 92 255 92 85 100 95 107 107 92
164 156 209 95 250 87 90 97 90 107 103 97
156 156 206 90 250 92 90 95 95 107 107 97
123 145 203 92 246 97 90 97 92 113 100 95
168 148 199 90 186 85 90 95 95 113 107 92
177 172 186 215 149 95 107 97 95 110 100 95
116 164 186 231 100 87 158 100 95 100 107 92
164 164 181 241 95 95 126 97 95 110 100 92
160 177 186 271 95 95 133 97 92 110 107 92
168 168 181 90 123 100 97 110 107 90
164 152 168 92 107 103 95 113 100 90
160 152 172 97 107 100 95 110 103 87
152 152 172 95 100 107 95 113 107 87
148 152 172 95 100 107 100 103 107 87
4 O 172 L LR b1 EAR 107 o (S

NotE.—Gage heights applied to rating table for fractional parts of a day Oct. 12-14, Jan. 3, 4, 22, 25, Feb.
22, Apr. 23, 24, May 4, and 7. No record and discharge interpolated Nov. 13, 14, and Dec. 18, and 19.
stcharge partly estlmated owmg to incomplete record, Oct. 29, Nov. 15, 27, Dec. 20, Apr. 9, May 14,
June 11, July 30, and Aug. 6. J
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Monthly discharge of Pecos River at Carlsbad, N. Mezx., for the year ending Sept. 30,

1922
Discharge in second-feet
S Y Run-off in
Month i acre-feet
Maximum | Minimum | Mean
Oetbbupeii il L s IS o U e IS r i BT SO hE 4 185 95 140 8, 610
November . 3 177 145 154 9, 160
December... 212 156 182 11, 200
January___. 271 85 154 9,470
February.-_ 260 87 214 11, 900
D arehli . x. . 97 85 91,3 5,610
0 0, o | ANl M A DR C S B T T D UL Sl L S N 2 T 158 85 100 5, 950
May.. 332 95 119 -t 7,320
June.. 110 90 98.8 5, 880
July. 113 100 107 6, 580
August_. 110 100 106 6, 520
September 3 110 87 97.8 5, 820
AT (L eyt D S S L I S s O B’ L 1M 332 85 130 94, 000

PECOS RIVER NEAR MALAGA, N. MEX.

LocarroN.—In sec. 18 or 19, T. 24 S., R. 29 E., 314 miles southeast of Malaga,
Eddy County, and 414 miles below meuth of Black River.

DraAiNAGE AREA.—Not measured.

REcorDs AvAiLABLE.—May 1, 1920, to September 30, 1922.

Gage.—Stevens seven-day water-stage recorder installed on right bank with
staff gage attached to still well; inspected by W. F. Gerlach.

DiscHARGE MEASUREMENTS.—Made from cable or by wading near gage.

CHANNEL AND CONTROL.—Bed composed of solid rock covered with sand; shifts.
Right bank solid rock and steep. Left bank sand and high. Control is
rock ledge overlain by sand, 500 feet below gage; shifts.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 7.0 feet at 2 a. m. April 25 (discharge, 1,790 second-feet) ; minimum
stage, 3.40 feet at 6 p. m. June 25 (discharge, 53 second-feet, determined
from extension of rating curve and subject to error).

1920-1922: Maximum stage from water-stage recorder, 12.85 feet at 1
a. m. June 8 (discharge, 22,000 second-feet, determined from extension of
curve and subject to error); minimum stage that of June 25, 1922.

In September, 1919, the river reached a stage of 26.4 feet (discharge not
determined.)

Ice.—None reported.

DrversionNs.—The Carlsbad project of the United States Bureau of Reclama-
tion, with reservoirs of a capacity of 58,500 acre-feet, diverts a large part of
the natural run-off above Carlsbad, N. Mex. During the season of irriga-
tion considerable water is returned to the stream by seepage from lands in
the vicinity of Carlsbad. In addition to the water used by the Carlsbad
project, some diversions are made for irrigation in the basin above the
storage reservoirs of the Carlsbad project.

REecunaTiON.—The operation of the water-power plant of 300 horsepower
capacity above station, just below Carlsbad, N. Mex., owned and operated
by Carlsbad Electric Light & Power Co., 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.
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Accuracy.—Stage-discharge relation not permanent. Two rating curves used.
One used from October 1 to December 31 is well defined from 140 to 300
second-feet, and one used from January 1 to September 30 is well defined
from 100 to 400 second-feet; both curves extended parallell to previous
curves to cover range of stage. Operation of water-stage recorder satis-
factory. Daily discharge determined by applying to rating table mean
daily gage height obtained from recorder graph by inspection, by planim-
eter, or by averaging gage heights for fractional parts of a day, except as
noted in footnote to daily-discharge table. Records good.

CoorerATION.— Daily-discharge record furnished by United States Bureau of
Reclamation. .

Discharge measurements of Pecos River mear Malaga, N. Mex., during the year
ending Sept. 30, 1922

ik Gage Dis- Dis-

Date Made by height | charge Date charge
Feet | Sec.ft. Sec.-ft.

Oct. 17 | Ellsworth and West....| 4.05 268 || Mar. 22 198
Nov. 8 | Yates and Robbins. 4.12 309 || May 10 219
Pec 01y Ry YVeAtes ... 4.15 312 || June 21 129
e el S o el {o [ I R i 242 || Aug. 7 117
£ -] ot o TSI {6 [ WEEARARL. Ao OO 4.18 319 | Sept. 15 184

Daily discharge, in second-feet, of Pecos River near Malaga, N. Mex., for the year
ending Sept. 30, 1922

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

201 321 297 292 316 228 113 480 212 133 ‘ 17 133
205 329 293 308 332 208 104 333 700 169 117 117
225 333 297 308 332 188 89 323 320 248 117 120
257 341 293 252 324 184 240 244 276 192 117 126
269 317 297 224 320 208 212 344 316 150 117 130 |

269 289 293 296 320 232 192 447 280 143 130 127

305 265 341 176 296 173 95 248 123 192 133 204

169 113 228 123 192 133 180
169 147 173 120 192 150 180
200 232 184 143 150 150 180
200 208 180 147 117 136 184
162 680 147 75 123 133 126

208 725 136 | . 104 123 133 140
212 370 143 110 117 133 154

273 281 301 324 165 276 158 154 17 107 169

s KB
>3
<«Q
=3
=]
@
(=3
=

312 140 389 120 110 113 107 176
301 297 301 212 21 $A17 344 150 110 113 117 169
.............. 309 it .. ©'801 {7 o T SRl ey g 6 4 P A T e T R g ARSI

Nore.—Indirect method for shifting control used Oct. 1 to Apr. 24 and Sept. 21-20. Discharge for
Apr. 25, 26, 27, May 1, 2, 3, June 2, 13, an | July 8 determined by applying to rating table gage heights
for fractional parts of a day.
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Monthly discharge of Pecos River near Malaga, N. Mex., for the year ending Sept.

30, 1922
Discharge in -fi
Month Re1n ovoomhlost 04 Beiiiaf g
Maximum | Minimum | Mean acre-feet
313 201 212 16, 700
374 253 302 18, 000
341 249 305 18,800
340 120 237 14, 600
332 184 288 16, 000
232 110 191 11,700
725 75 199 11,800
480 120 244 15, 000
700 75 211 12, 600
550 113 175 10, 800
154 107 127 7,790
204 117 158 9,370
725 75 225 163, 000

PECOS RIVER NEAR ANGELES, TEX.

Location.—In T. 26 S., R. 29 E., just below Pecos Valtey Railroad bridge cross-
ing Delaware Creek at its mouth, 2 miles north of New Mexico-Texas State
line, 214 miles southeast of Red Bluff, Eddy County, N. Mex., and 814 miles
northwest of Angeles, Reeves County, Tex.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 27, 1914, to September 30, 1922.

Gage.—Stevens continuous water-stage recorder, at first outcropping of rock on
right bank about 600 feet below railroad bridge and mouth of Delaware
Creek; inspected by United States Geological Survey engineers.

DiscHARGE MEASUREMENTS.—Made by wading or from cable half a mile down-
stream.

CHANNEL AND cONTROL.—Bed and banks composed of sand, gravel, and rock;
banks not subject to overflow. Control formed by a series of rapids 200 feet
below gage; shifts.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 5.62 feet at 11.30 a. m. April 25 (discharge, 9,200 second-feet, deter-
mined from extension of rating curve and subject to slight error); minimum
stage, 0.01 foot 10 a. m. to 4 p. m. June 26 (discharge, 97 second-feet, deter-
mined from extension of rating curve and subject to slight error).

1914-1922: Maximum stage recorded, 21.5 feet at 10 a. m. August 8, 1916,
measured by leveling from flood marks (discharge not determined); mini-
mum discharge, 80 second-feet February 27, 1919.

Ice.—Stage-discharge relation not seriously affected by ice; open channel rating
assumed applicable.

Diversions.—The Carlsbad project of the United States Bureau of Reclamation,
the reservoirs of which have a total capacity of 58,500 acre-feet, diverts a
large part of the natural run-off above Carlsbad, N. Mex. During the season
of irrigation, considerable water is returned to the stream by seepage from
lands near Carlsbad. In addition to the water used by the Carlsbad project,
some diversions are made for irrigation in the basin above the storage reser-
voir of the Carlsbad project.

RecuraTioNn.—The operation of a water-power plant of 300 horsepower capacity
above station, just below Carlsbad, N. Mex., owned and operated by Carls-
bad Electric Light & Power Co., does not materially regulate flow at gage.
The flow is, however, regulated to a large extent by water stored in the
reservoirs of the Carlsbad project. In the season of irrigation, the effect of
the regulation is decreased by return seepage water, but during the winter
the flow depends on water released at the reservoirs.
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Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
for all stages. Operation of water-stage recorder not satisfactory. Mean
daily gage height obtained from recorder chart by inspection or by use of
planimeter. Daily discharge ascertained by indirect method for shifting
control, or as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of Pecos River near Angeles, Tex., during the year ending
Sept. 30, 1922

it Gage Dis- i J Gage | Dis-

Date Made by: height | charge || D2t Made by height | charge

Sec.-ft. Feet | Sec.-ft.

Oct. 17 260 || May 29 0.21 147

Nov. 15 363 || June 23 .16 134

Dec. 8 252 || July 5 .23 161

Jan. 17 224 25 .12 121

Feb. 4 287 || Aug. 11 .09 121

23 259 || Sept. 15 |- .22 159

Mar. 23 172 28 .20 154
Apr. 12 149

Daily discharge, in second-feet, of Pecos River near Angeles, Tex., for the year ending
Sept. 30, 1922

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
268 304 208 304 138 234 114 117 122
262 292 298 304 148 480 | 1,180 232 112 119
250 310 317 304 145 530 642 112 122
304 280 317 292 182 244 250 186 112 122
310 286 210 292 222 244 160 112 119
317 286 222 401 268 145 117 122
310 280 217 429 222 138 125 125
292 256 298 195 331 200 329 132 122
202 320 244 304 169 244 186 512 132 151
304 310 2 304 200 169 217 177 234 125 145
345 324 286 200 145 195 197, 191 122 135
286 304 292 186 151 182 169 186 119 132
286 310 292 191 138 186 ol 191 125 155
280 310 286 206 138 182 786 186 145 148
280 366 304 286 200 138 286 482 160 138 151
286 359 310 286 195 125 373 148 135 148
274 298 304 222 286 200 145 310 148 132 141
274 268 331 195 292 200 148 244 164 145 148
298 338 182 202 228 151 244 200 173 135 135
310 352 186 292 206 151 234 173 132 173
304 352 186 292 177 155 222 169 145 164
292 352 182 256 169 268 200 125 164 141 155
292 331 186 250 173 359 182 129 169 148 155
280 280 324 234 244 200 244 182 148 145 151 160
262 304 292 182 | 2,310 169 138 119 145 160
280 310 298 200 169 | 1,120 151 105 119 135 125
298 324 317 212 } 180 117 117 135 138
286 310 317 212 480 132 114 129 148
280 298 kL SRR 169 147 141 114 112 151
274 298 208 | .. .- 151 151 119 112 109 155
> =T e 298 208 e S L4138, 195 |y 114 1 SRS

Note.—Record incomplete and braced figures show estimated mean for periods included. Record
incomplete and discharge partly estimated Nov. 15, Dec. 8, Jan. 17, Mar. 10, Apr. 26, May 4, 26. Discharge
from staff gage readings May 29 to June 2. Mean daily discharge determined by applying to rating table
gage heights for fractional parts of a day on Apr. 22, 25, June 13, July 2, 8, and 9.
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Monthly discharge of Pecos River mear Angeles, Tex., for the year ending Sept.

% 30, 1922
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
289 17, 800
303 18, 000
305 18, 800
264 16, 200
275 15,300
195 12, 000
323 19, 200
256 15,700
275 16, 400
189 11, 600
129 7,930
142 8,450
245 177, 000

PECOS RIVER NEAR PORTERVILLE, TEX.

Locarion.—At highway bridge on Pecos-Porterville road, half a mile east of
Arno station on Atehison, Topeka & Santa Fe Railway, 2 miles west of
Porterville, Loving County, and 20 miles north of Pecos.

DrainAGeE AREA.—Not measured.

REcoOrDs’ AvAILABLE.—February 1 to September 30, 1922.

Gage.—Chain gage attached to downstream side of highway bridge; read by
Tom Wright. :

DiscHARGE MEASUREMENTS.—Made from bridge or by wading near bridge.

CueANNEL AND coNTROL.—Composed of silt, sand, and gravel; shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period February
1 to September 30, 5.80 feet at 10.10 a. m. April 26 (discharge, 1,660 second-
feet); minimum stage, 1.35 feet August 31 to September 2 (discharge, 82
second-feet).

Icu.—Stage-discharge relation not affected by ice.

Diversions.—The Carlsbad project of the United States Bureau of Reclamation,
the reservoirs of which have a total capacity of 58,500 acre-feet, diverts a large
part of the natural run-off above Carlsbad, N. Mex. During the season of
irrigation considerable water is returned to the stream by seepage from
lands near Carlsbad. In addition to the water used by the Carlsbad pro-
ject, some diversions are made for irrigation in the basin above the storage
reservoir of the Carlsbad project.

RecurLATIiON.—The operation of a water-power plant of 300 horsepower capacity
above station, just below Carlsbad, N. Mex., owned and operated by Carls-
bad Electric Light & Power Co., 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.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
for all stages. Gage read to hundredths once daily. Daily discharge
determined by indirect method for shifting control, except as noted in
footnote to daily-discharge table. Records good.
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Discharge measurements of Pecos River mear Porierville, Tex., during the period
Feb. 1 to Sept. 30, 1922

[Made by R. G. West]

Gage Dis- Gage Dis- Gage | Dis-

Date height | charge Date height | charge Date height | charge’

Feet | Sec.-ft Feet Sec.-ft. Feet | Sec.-ft.

......... 2.88 314 2.67 305 1. 56 94.8
= 2.66 237 2.50 242 1. 65 121
L 2.21 161 1.80 103 1.70 122
- 2.06 136 1.81 113 1.72 132

i 2. 50 229 1.95 137
......... 5.32 1,390 2.11 181
Daily discharge, in second-feet, of Pecos River near Porterville, Tex., for the period
Feb. 1 to Sept. 30, 1922

Mar. | Apr May | June | July | Aug. | Sept.

219 143 356 219 157 82 114

180 136 420 219 168 82 108

240 130 437 1, 030 180 94 ! 108

209 130 342 600 262 94 108

186 180 287 300 209 90 114

164 209 219 240 180 96 108

189 209 224 240 150 103 108

189 164 229 229 114 114 108

189 154 ;- 229 229 310 103 180

172 143 229 209 387 108 168

172 143 219 204 240 103 157

172 157 157 199 180 103 143

172 136 164 199 274 100 130

172 130 176 209 199 98 130

180 124 189 372 172 98 130

180 124 189 262 161 94 136

180 124 420 £62 150 94 133

180 124 314 23 150 94 130

184 124 300 199 130 98 130

189 124 229 164 143 98 164

189 130 219 124 150 98 150

180 130 209 103 136 103 164

180 228 209 98 136 108 143

157 327 164 98 136 108 143

164 229 150 108 136 108 143

164 1, 560 150 136 124 119 136

164 1, 560 180 119 90 116 130

157 530 221 94 90 114 130

189 327 262 98 90 108 124

180 230 219 143 86 108 124

p g PG ns ta b i 82 s L1, - 8 |l

Nore.—No record and discharge estimated Apr. 23, 30, June 4, and July 9. Discharge partly estimated.
owing to uncertainty of gage heights Sept. 16 and 18-21. No record and discharge interpolated Feb. 5,
12, 19, 26, Mar. 5, 12, 19, 26, Apr. 2, 9, 16, 23, May 7, 14, 21, 28, June 4, 11, 18, July 2, 16, 23, 30, Aug. 6, 13,

20, 27, Sept. 3, 10, 17, and 24.

Monthly discharge of Pecos River mear Porterville, Tex., for the period Feb. 1 to

Sept. 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
314 219 280 15, 600
240 143 180 11, 100
1, 560 124 272 16, 200
4 150 243 14, 900
1,030 94 231 13,700
387 82 167 10, 300
119 82 101 6,210
180 108 133 7,910
.................................. 95, 900

101120—251—wsp 548——8
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PECOS RIVER ABOVE BARSTOW, TEX.

Location—400 feet below dam and diversion of Barstow canal (Ward County
Irrigation District No. 1), 4 miles below former location, and 10 miles north-
west of Barstow, Ward County, Tex.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—February 1, 1916, to May 11, 1921, and March 22 to
September 30, 1922,

GaGceE.—Gurley eight-day water-stage recorder on left bank; attended by R. G.
Hamilton or United States Geological Survey engineers. From February
1, 1916, to May 11, 1921, gage was Stevens continuous water-stage recorder,
located 4 miles upstream. Relation between gages not known.

DiscHARGE MEASUREMENTS.— Measurements made by wading, from cable near
gage, or from Texas Pacific Railroad bridge near Pecos.

CHANNEL AND cONTROL.—Channel straight for several hundred feet above and
below station. Bed composed of rock; permanent. Banks of silt and sand,
clean, steep. Left bank is high and not subject to overflow. Right bank
high and subject to overflow at extremely high stages. Low-water control
is, rock ledge, 150 feet below gage; permanent. Point of zero flow about
1.3 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 7.90 feet at 9 a. m. April 26 (discharge, 1,900 second-feet,
determined from extension-of rating curve and subject to error); minimum
stage, 1.40 feet August 27 to September 4 (discharge, 0.30 second-feet, due
to regulation just above present location).

1915-1922: Maximum stage from water-stage recorder, 12.1 feet (by
datum of former location) at 6 a. m. August 10, 1916 (discharge not deter-
mined); minimum stage, that of August 27 to September 4, 1922.

Ice.—None reported.

DiversioNn.—In addition to water diverted in New Mexico by the Carlsbad
project, the three principal diversions in Texas are the Farmers Independent,
Cedarvale (formerly Biggs), and Barstow canals. Small amount diverted
by Boxley and Porterville irrigation systems. According to records of the
Board of Water Engineers for the State of Texas, these projects have declared
a total of 17,500 acres irrigated.

RecuraTioN.—Flow during low and medium stages regulated by storage reservoir
on Carlsbad project in New Mexico and by diversion dams in Texas. Flood
flow partly regulated by reservoirs on Carlsbad project.

Accuracy.—Stage-discharge relation permanent for the period. Rating curve
well defined from 0 to 200 second-feet and extended above. Operation of
water-stage recorder not satisfactory. Daily discharge determined by
applying to rating table mean daily gage height obtained from recorder
graph by inspection or by use of planimeter, except as noted in footnote to
daily-discharge table. Records fair.

Discharge measurements of Pecos River above Barstow, Tex., during the year ending
Sept. 30, 1922

Ll Gage Dis- o Gage | Dis-

Date Made by height | charge || D8te Made by height | charge
|

Feet | Sec.-ft. ‘ Feet | Sec -ft.

Oct. 19 | Dudley and West...... e 2.66 97.8:(| June - 16:|'R, G. West o 2 227100 3.08 213
Nov. 30 | R. G. West 2.58 | 80.8 | 27 d 1.53 .8
Mar. 25 1.83 4.2 | 1.52 .5
Apr. 1 4 - 1. 65 i1 1.40 b3
1Y €T TR PR S TR RS 3.08 212 1.47 .5

a Gage at new location. t Estimated.
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Daily discharge, in second-feet, of Pecos River above Barstow, Tex., for the period
Mar. 22 to Sept. 30, 1922

Mar Apr, May | June | July Aug. | Sept.
1.3 4227 60 0.9 0.7 0.3

2.3 240 1.5 g .3

2.6 | 265 208 i 3

3.4| 183 331 1.0 ST .3

3.0 | 174 149 7 4 4 .4

3.0 115 119 A .4

3.0 37 64 15 7 b
3.0(102 72 1.3 Vi &

2.8 73 47 1.3 i1 .5

3.2 35 3.4 41 15 L0

2.8 28 1.3 o7 1.0

2.8 24 Ve ) iy 1.0

2.3 23 1l 5T .9

1.9 99 5.0 152 w7 .9

2.3 92 1.2 .6 "9

2.3 77 1.0 .4 .9

3.4 | 106 110 .9 .4 .9

4.1 158 84 .9 .5 .9

32 55 .9 .6 ‘.9

24 20 .8 wd Gire®

2.3 31 10 .8 4 4.6

5.1 2.6 22 .9 .5 L9
5.1 3.6 15 .8 .4 1.0
5.1 185 3.2 1.5 il .4 4
5.1 131 2.6 s L8 .6

1.0

5.1 973 2% BT «3 1.0
4.1 | 767 3.0 o/ o d 3 3.0
1.7 | 549 3.2 o s 3 2.1
1.3 | 330 3.0 .8 s7 38 1.4
1.2 [+255 89 .8 @ 3 1.4
W 17 IS IR e & 4 e L

Nore.—Discharge partly estimated, owing to incomplete record, Mar. 24-27, 28 to Apr. 8, 15, 22, May 6,
14-27, 25, 26, June 2, 10, 17, 27, July 7, 22—24 Aug.17-20, Aug. 27 to Sept 3, and Sept 21-23. No record an
dlscharge estimated June 11—16 19-23, 25, 26 July 2-6 Sept 21, and 22. stcharge determined by applying
to rating Eia?iff gage heights for fractional pirts ofa (iay Apr. 24—26 May 4, 5, 7-10, 17-23, May 30 to June
1, 3-9, an v 10.

Monthly discharge of Pecos River above Barstow, Tez., for the period March 22 to
Sept. 80, 1922

Discharge in second-feet
Run-off in
Month . acre-feet
Maximum | Minimum | Mean
5.1 1.2 3.50 69. 4
973 1.3 108 6, 430
265 2.1 75.1 4, 620
331 A3 47.5 2, 830
.41 of 2.24 138
ol .3 . b5 33.8
4.6 .8 1.04 61.9
.................................. 14, 200
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PECOS RIVER NEAR GRANDFALLS, TEX.

Location.—A¢ site of old highway bridge where Grandfalls-Fort Stockton road
formerly crossed Pecos River, 114 miles upstream from present Grandfalls-
Fort Stockton road crossing at Iron Bridge, 2 miles below diversion dam for
the low-line (silt-line) canal of Imperial Irrigation Co., 3 miles south of
Grandfalls, Ward County, 414 miles above diversion dam of Zimmerman
project, and 21 miles south of Monahans.

DrAaINAGE AREA.—Not measured.

REcorDS AvAILABLE.—November 6, 1915, to September 30, 1922. Records
were taken at Iron Bridge, 114 miles downstream, from November 6. 1915, to
August 3, 1917. Discharge at both points believed to be the same.

Gage.—Stevens water-stage recorder installed August 9, 1917, on downstream
side of old bridge pier near left waters edge; inspected by A. J. Adcock, and
an engineer from the United States Geological Survey office. Prior to
August 3, 1917, a Stevens water-stage recorder at Iron Bridge. Backwater
from Zimmerman dam compelled the relocation of the station.

DiscHARGE MEASUREMENTS.—Made by wading near gage, from cable 50 feet
above gage, or, during extremely high stages, at Iron Bridge.

CHANNEL AND cONTROL.—Bed of stream clean, smooth, solid rogk, and perma-
nent, except small deposits of sand and gravel. 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, subject to overflow.
Rock ledge extending diagonally across stream just below gage serves as low-
water control. :

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 3.55 feet at 12.15 p. m. April 27 (discharge, 1,310 second-feet);
minimum stage, 0.30 foot at 7 p. m. March 17 (discharge, 2.0 second-feet).

1915-1922: Maximum stage from water-stage recorder, 9.6 feet from
2 to 6 a. m. September 25, 1919 (discharge, 13,000 second-feet). Minimum
discharge less than 0.7 second-foot April 17, 1916.

Ice.—None reported.

Diversions.—Station is 2 miles below diversion of low-line (silt-line) canal of
the Imperial Irrigation Co., 1824 miles below diversion for the Imperial
reservoir (17,000 acre-feet capacity), 25614 miles below diversion for Ward
County Water Improvement District No. 2 (of which the old Grandfalls
project is a part), and 414 miles above diversion for Zimmerman project.
Available data show that tracts aggregating approximately 143,000 acres
are irrigable between station and lower limits of Carlsbad project of the
United States Bureau of Reclamation. Records of the Board of Water Engi-
neers for the State of Texas show total number of acres declared irrigated in
Texas above station to be about 58,000. The effect of diversion is some-
what counterbalanced by water returned to stream by seepage. The only
diversion of importance below the station is that for the Zimmerman project
which has declared an irrigated area of 2,005 acres.

Recuration.—Slight regulatory effect caused by operation of storage reservoirs
on Carlsbad project.

Accuracy.—Stage-discharge relation permanent for the year. Rating curve well
defined from 2 to 15,000 second feet. Operation of water-stage recorder not
satisfactory. Daily discharge determined by applying to rating table mean
daily gage heights obtained from recorder graph by inspection or by use of
planimeter, except as noted in footnote to daily-discharge table. Records
fair.:
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Discharge measurements of Pecos River near Grandfalls, Tex., during the year
ending Sept. 30, 1922

i Gage Dis- 3 oo Gage Dis-
Date Made by ! height | charge Datc l Made by height ; charge
Feet | Sec -ft. Feet | Sec.-ft.

Oct. 12 | Dudley and West 0.78 49 .4 2.28 602
27 |:'D. A. .76 41.4 .98 84.8
Dec.. 7| R. G. 1.28 166 +60 11.0
Jan:s 16.4-u 3 do. .48 8.4 62 23.6
Apr. 41 . do 38 3.8 .48 I 10.5

Daily discharge, in second-feet, of Pecos River near Grandfalls, Tex., for the year
ending Sept. 30, 1922

Day Oct. Dec. Jan. Feb. | Mar. | Apr. May | June | July Aug. | Sept.
6.5 3.8 3.8 | 199 23 16 21 9.5
6.5 3.8 4.1 130 23 16 20 9.5
6.0 3.8 4.4 | 153 8.9 15 20 9.0
7.0 3.8 4.4 | 165 215 15 19 9.0
7.0 3.8 41| 145 162 14 19 9.0
4.7 3.5 3.8 78 147 15 19 9.0
4.4 3.8 3.5 68 188 18 19 9.0
4.4 3.2 3.8 } 60 162 11 18 9.0
4.4 3.8 3.2 153 11 19 8.5
4.4 2.9 3.5 51 153 9.5 19 9.0
4.4 22 2.9 34 162 9.0 19 8.5
4.1 2.9 3.5 | 553 9.5 20 8.5
4.4 3.5 3.5 20 290 9.0 23 8.0
4.7 2.9 3.8 96 9.0 23 8.5
4.7 2.6 3.2 11 49 9.0 21 8.5
4.4 2.6 3.5 10 37 9.0 21 8.5
4.7 3.2 3.5 6.5 30 9.0 23 9.0
4.4 3.2 3.5 10 64 9.0 23 9.0
4.4 2.9 3.8 22 334 9.0 23 9.0
4.4 3.2 3.2 25 103 8.5 24 9.0
4.4 2.9 3.5 13 65 17 24 9.0
5.0 3.2 3.5 7.5 58 24 23 9.5
3.8 7.5 3.8 7.0 44 20 23 9.5
4.1 3.2 12 17 37 15 23 9.0
4.1 4.1 125 21 31 13 21 8.0
4.1 3.5 90 20 27 13 20 7.5
4.1 3.8 | 896 20 23 15 18 7.5
4.4 4.1 740 20 17 15 11 75

4.1 531 20 16 31 10 7.5
4.4 | 400 21 16 31 9.5 7.5
“ 3828 LR - AT 26 056|258

Nore.—No records for periods not shown. Maximum discharge during missing period, as follows:
Oct. 31 to Dec. 6, 357 second-feet; Dec. 10 to Jan. 15, 192 second-feet: and Jan. 17-25, 27 second-feet. Dis-
charge partly estimated owing to incomplete record Oct. &, Dec. 7,9, Jan. 16, 26, May 10, 11, 15, and July 29.
Discharge estimated May 8, 9, 12-14, and 16. Gage heights for fractlonal parts ofa day applled to ratmg
table Jan. 28, 30, Apr. 24-27, 29 Mayl 2, 5-7,18-21, June 3, 11-14, and 18-20.

Monthly discharge of Pecos River near Grandfalls, Tex., for the year ending Sept”

30, 1922
Di i d-f
A ischarge in second-feet Ritn-of ia
Maximum | Minimum | Mean | 2cre-feet
She e L L VR R e NS S e i S A it 58 26 47.0 2, 140
February.... 7.0 3.8 4.78 265
March. 2wk 2c 7.5 2.6 3. 68 220
ADHLLL S ada 896 2.9 95.9 5,710
b 1 SRR e 199 6.5 47.5 2, 920
June . LS 553 8.9 110 6, 550
7 ysi o SREE S Lt 31 8.5 14.5 892
Anupust...oSio: 24 9.5 19.5 1, 200
Septembero- L Al e Ll ST e 9.5 7.5 8.65 515

Note.—See footnote to table of daily discharge.
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PECOS RIVER NEAR BUENA VISTA, TEX.

LocaTioN.—At highway bridge on Fort Stockton-Midland road, 414 miles east
of Buena Vista, Pecos County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—December 5, 1921, to September 30, 1922.

Gaee.—Stevens continuous water-stage recorder attached to left abutment at
downstream side of bridge.

Di1scHARGE MEASUREMENTS.—Made from bridge or by wadmg near bridge.

CHANNEL AND coNTROL.—Composed of silt, sand, and gravel; shifts. Banks
are overflowed during extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage during period December 5 to Sep-
tember 30, from water-stage recorder, 3.55 feet at 3.30 a. m. April 28 (dis-
charge, 914 second-feet, determined from extension of rating curve and
subject to error); minimum stage, 0.30 foot from 3 to 7 p. m. September
17, 4 to 8 p. m. September 18, and 2 to 6 p. m. September 28 (discharge,
26 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Driversions.—Station is located below all diversions. During much of time
practically the only flow past the station is waste and seepage water from
the irrigated area above the gage.

RecuratioN.—Flow regulated by storage and diversion dams in New Mexico
and Texas.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from 25 to 600 second-feet and extended above. Operation of water-stage
recorder satisfactory, except for short breaks in records. Daily discharge
ascertained by applying to rating table mean daily gage height, determined
from recorder graph by inspection or by use of planimeter, except as noted
in footnote to daily-discharge table. Records good.

Discharge measurements of Pecos River mear Buena Vista, Tex., during the year
ending Sept. 30, 1922

Gage Dis- -5 Gage | Dis-
Date Made by— height | charge || Dafe Made by height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Dudley and West......| 0.87 98 May 15 0.70 82.1
R. G. West .88 108 June 19 .84 105
1.35 186 July 10 48 46.4
.62 66. 4 29 40 38.6
.68 73.8 || Aug. 17 36 34.0
.58 59.7 || Sept. 6 35 31.3
2.65 561 21 34 30.6
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Daily discharge, in second-feet, of Pecos River mear Buena Vista, Tex., for the
period Dec. 5, 1921, to Sept. 30, 1922

Day Dec. Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
113 64 240 108 56 38 28
111 64 124 75 56 38 30
104 64 82 127 60 37 30
94 64 78 99 61 37 31
108 64 78 266 56 36 31
94 60 75 326 51 36 31
104 63 72 184 56 37 32
88 65 71 151 50 38 32
65 63 70 96 46 38 32
61 65 70 75 46 38 31
71 64 70 78 43 37 31
65 67 70 100 39 37 31
64 71 72 118 48 36 28
65 70 74 116 48 36 28
72 70 78 110 47 34 28
65 71 70 81 47 34 28
71 75 72 254 46 34 27
75 70 68 163 47 34 27
63 67 65 116 42 34 30
60 64 77 84 42 34 30
63 64 77 70 39 33 30
55 65 84 63 38 30 30
56 67 59 38 31 28
60 170 59 56 37 31 28
64 87 58 55 37 31 28
61 229 58 51 38 31 27
59 264 279 51 39 30 27
55 682 229 50 38 30 27
68 522 155 48 38 30 28
71 324 108 55 39 30 28
i DR N 127 Seoa o 38 Bt et ol

Nore.—Record incomplete and discharge partly estimated Dec. 5, Apr. 1-5, and Aug. 15, 17. No
record and discharge interpolated Aug. 16. Discharge determined by applying to rating table gage
heights for fractional parts of a day Jan. 1, Apr. 24-28, 30, May 1, 27, June 5-7, and 16. Indirect method
for shifting control used Apr. 30 to July 1.

Monthly discharge of Pecos River mnear Buena Vista, Tex., for the period Dec. 5,
1921, to Sept. 30, 1922

Discharge in second-feet

Month inches
Maximum | Minimum | Mean
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PECOS RIVER NEAR SHEFFIELD, TEX.

Locarion.—At highway bridge on Fort Stockton-Ozona road, 314 miles east
of Sheffield, Pecos County, 41 miles west of Ozona, 60 miles downstream
from Buena Vista, and 76 miles east of Fort Stockton.

DrAINAGE AREA.—Not measured.

Recorps AvAaiLABLE.—October 10, 1921, to September 30, 1922.

Gage.—Chain gage attached to upstream side of bridge. Auxiliary staff gage
attached to pier near left bank; read by R. C. St. Clair, H. B. Smith, or
Kyle Smith.

DiscHARGE MEASUREMENTS.—Made from bridge or from wading near bridge.

CHANNEL AND coNTROL.—Composed of silt, sand, and gravel; shifts. Right
bank is not overflowed; left bank is overflowed during extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record
4.95 feet at 9 a. m. Mar. 25 (discharge, 1,820 second-feet, determined from
extension of rating curve and subject to error); minimum stage, 1.84 feet
from 7 a. m. to 6 p. m., September 17 (discharge, 28 second-feet, determined
from extension of rating curve and subject to error).

Ioe.—Stage-discharge relation not affected by ice.

Diversions.—Station is below all diversions. During much of the time prac-
tically the only flow past the station is waste and seepage water from the
irrigated area above.

ReauraTioNn.—Flow partly regulated by storage and diversion dams in New
Mexico and Texas.

Accuracy.—Stage-discharge relation not permanent. Curve fairly well defined
from 100 to 700 second-feet, and extended above and below this to cover
the range of stage. Gage read twice daily to hundredths, October 10 to
February 10 and June 18 to September 30, and once daily to hundredths

. the remainder of the time, when read. Daily discharge determined by
indirect method for shifting control, except as noted in footnote to daily-
discharge table. Records fair.

Discharge measurements of Pecos River mear Sheffield, Tex., during the period
Oct. 10, 1921, to Sept. 30, 1922

e Gage | Dis- s Gage | Dis-
Date Made by height | charge || Date Made by height | charge

Apr. 30
June 19

Aug. 15
Sept. 20
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Daily discharge, in second-feet, of Pecos River near Sheffield, Tex., for the period
Oct. 10, 1921, to Sept. 30, 1922

Date Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
226 131 95 106 95 377 200 113 45 38
226 126 95 106 176 373 203 113 45 38
219 115 95 108 258 373 200 115 45 38
200 115 95 123 187 193 97 118 43 38
178 175 96| 116 113 152 97 120 43 38
172 200 95 110 108 147 95 113 41 34
184 230 95 108 110 212 95 118 43 34
203 219 95 108 144 278 311 106 43 34
219 213 92 106 131 120 290 103 43 34
213 200 92 103 118 97 240 101 43 45
181 187 90 103 113 88 101 41 62
163 169 90 102 106 82 41 62
161 152 88 102 106 82 74 40 43
158 141 88 101 106 82 200 72 40 43
152 131 88 101 103 82 74 46 38
150 126 88 100 103 84 76 43 33
150 120 88 100 103 84 78 46 28
152 115 88 99 103 88 172 68 45 48
158 110 " 97 99 103 90 172 66 45 74
163 106 106 99 103 90 244 68 45 54
163 106 106 101 108 85 282 68 43 52

131 108 99 108 80 166 64 43 52
126 110 95 82 141 62 40 52
120 106 95 86 126 58 40 54
108 103 | 1,820 180 90 118 52 40 52
150 101 104 870 84 113 50 40 52
101 106 101 494 84 115 48 40 48
101 103 97 286 95 118 48 40 42
o0 T panit 95 213 106 115 48 40 50
QLA Jxgeis 95 672 206 115 48 40 50
7 loicenl gl R e 240 1ol oo 48 40 4 et o

Nore.—No record and discharge interpolated Feb. 19, 26, Mar. 5, 11-19, 26, Apr. 2, 9, 16, May 7, 14, 21,
and 28. No record and discharge estimated, Dec. 22-31, Apr 23-26, 'and June 4-6.

Monthly discharge of Pecos River near Sheffield, Tex., for the period Oct. 10, 1921,
to Sept. 30, 1922

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

October 10-31 136 103 120 5,240
November. . 262 101 164 9, 760
December. k& P8 bty S o m b 171 10, 500
January 230 97 138 8, 480
February 110 88 96. 5 5, 360
March. 1,820 95 183 11, 300
Aprdie . & 672 95 170 10, 100
May... 377 80 142 , 730
June. - 311 95 174 10,400
ity 120 48 80 :
August, 46 40 42.3 2, 600
September .. 74 28 45.3 2 700

Pheperfoda ces it il e e e g 90, 100
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PECOS RIVER NEAR COMSTOCK, TEX.

Locarion.—At Pecos High Bridge of Galveston, Harrisburg & San Antonio
Railway Co., 11 miles west of Comstock, Val Verde County, 18 miles east of
Langtry, and 14 miles by stream above confluence with Rio Grande; below
all tributaries.

DraiNaGe AREA.—Not measured.

Recorps AvarLaBLe.—May 1, 1900, to September 30, 1922. (Also gage heights
for 1898.)

Gace.—Vertical staff attached to downstream side of bridge pier-on left bank;
read by W. A. Clare.

DiscHARGE MEASUREMENTS.—Made from cable 1,000 feet above bridge.

CHANNEL AND coNTROL.—Banks and stream bed composed of rock and gravel;
water flows through a series of rapids and pools in a canyon approximately
300 feet deep; banks not subject to overflow. Stage-discharge relation at
low stages changes slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 27 16 feet at
noon June 18 (discharge not determined); minimum stage, 0.30 foot 8 a. m.
to 5 p. m. September 6 (discharge, 220 second-feet).

1900-1922: Maximum stage recorded, 35.75 feet April 6, 1900 (discharge
not determined); minimum discharge recorded, 106 second-feet July 29 to
August 1, 1918.

Ice.—None reported.

Diversions.—Considerable water is diverted and stored above the station for
irrigation. Lakes McMillan and Avalon of the Carlsbad project of the
United States Bureau of Reclamation which have a combined capacity of
58,500 acre-feet, are located 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 near Barstow and Grand-
falls, Tex. There are no diversions below the station. Return waters tend
to equalize effects of diversions in lower part of drainage basin.

RecuLaTioN.—Flow partly controlled by storage and diversions for irrigation
above station. No water-power plants of any consequence operated in the
drainage basin, except a public utility plant of about 300 horsepower, near
Carlsbad, N. Mex.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined from 260 to 13,000 second-feet and fairly well defined to 40,000
second-feet. Gage read to hundredths twice daily, but observer’s work
doubtful. Daily discharge determined by applying mean daily gage height
to rating table. Records fair.

Discharge measurements of Pecos River near Comstock, Tex., during the year ending
Sept. 30, 1922

Gage Dis-
Date Made by— height | charge

Feet Sec.-ft.
Oat. - 8 Dedley and M et L e o st L R O L i 0. 58 324
Nov. 18 | McCashin and Clark.... .64 333
b 21 gl o O 406 el TR R T SR TS SRy 16 LR R BRI A R .74 380
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Daily discharge, in second-feet, of Pecos River mear Comstock, Tex., for the year
ending Sept. 30, 1922

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

402 269 402 286 269 259 269 | 7,530 402 360 252 252

360 276 402 236 269 252 | 9,800 | 1,590 322 360 252 269
360 276 381 286 269 236 | 1,350 | 1,590 471 900 236 252
341 276 381 304 2569 269 655 | 1,270 | 2,090 495 246 236

322 236 360 279 252 269 628 628 | 1, ?Zg 341 252 220

322 286 381 360 2562 286 447 447 402 322 252 322

286
447 | 2, 660 286 341 252 252 236
402 | 1,590 286 322 252 259 236
341 | 1,270 286 360 269 269 252
BOM L sl i 252 200 |4 avs at

Monthly discharge of Pecos River mear Comstock, Tex., for the year ending Sept.

30, 1922
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

0 63 1o o 57 RS STeR T SN i LM SRS T e PO 402 269 307 18, 900
November. . o 402 269 317 18, 900
December - " 402 304 340 20, 900
2 360 269 304 18, 700
o 269 246 255 14, 200
p 970 236 318 19, 600
i 9,800 269 1,180 70, 200
& 7,530 286 836 51,400
o 43, 600 322 1,990 118, 000

_ 900 252 318 1
L 269 236 256 15, 700
_______________________________________________ 322 220 257 15, 300
........................................... 43, 600 220 555 401, 000

FARMERS INDEPENDENT CANAL NEAR PORTERVILLE, TEX.

LocaTion.—200 feet east of track of Atchison, Topeka & Santa Fe Railway, 300
feet below head gates of canal in Reeves County, and 5 miles southwest of
Porterville, Loving County.

REcoORrDS AvaiLABLE.—February 9 to September 30, 1922.

Gaae.—Stevens eight-day water-stage recorder; attended by Otis Harrell.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Bed composed of sand and clay. Control not known;
shifts.
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EXTREMES OF DISCHARGE.—Maximum mean daily discharge during period
February 9 to September 30, 160 second-feet on June 14; minimum mean
daily discharge, 12 second-feet July 30.

Ice.—None. Canal runs water during winter for stock.

Drversions.—Above all diversions.

RecuraTioN.—Regulated by head gates and by height of river.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined from 10 to 80 second-feet. Operation of water-stage recorder not
satisfactory. Mean daily discharge determined from recorder graph by
inspection, or by use of planimeter. Daily discharge determined by
indirect method for shifting control, except as noted in footnote to daily-
discharge table. Records fair.

Discharge measurements of Farmers Independent canal mnear Porterville, Tex.,
during the period Feb. 9 to Sept. 30, 1922

[Made by R. G. West]

Gage Dis- Gage Dis- Gage Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Sec.-ft.

o1.82 38.9 || May 7-oooeoi.. 2.57 63.2 28.2'

1. 50 Lok A | O TG00 2.71 71.0 47.4

1.21 16, QL Thng Bao i 2.12 56. 8 40. 6

2.24 41.7 26 1.39 31.0 41.4

2.06 8.0 HJgly yo. Siten o 1.93 51.9
Daily discharge, in second-feet, of Farmers Independent canal near Porterville,Tezx.,
for the period Feb. 9 to Sept. 30, 1922

Date Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

18 38 88 27 52 13 24

16 35 92 33 42 16 26

25 36 91 126 38 19 31

23 38 78 104 93 24 30"

19 54 74 83 118 25 31

14 63 61 71 101 25 31

17 71 66 71 66 35 32

23 58 81 67 48 56 32!

21 54 74 56 41 56 74

18 48 62 53 113 50 55

20 43 56 48 67 47 46

22 42 51 47 55 41 41

19 37 49 54 74 40 37

19 37 48 160 69 39 40¢

21 36 49 134 56 45 45

21 34 57 90 49 55 44

19 32 71 72 38 50 46

21 32 62 63 34 46 42

21 31 56 58 34 47 51

23 36 53 55 37 49 Y

24 35 42 43 42 58

18 36 34 39 40 62.

16 37 32 35 44 53

15 45 27 36 45 51

hivg 91 50 26 36 50 50

19 86 30 260 47 46

23 85 29 19 41 41

45 20 16 37 25

62 83 47 24 14 39 31

53 81 32 34 12 36 37

i 3 E R Nt B0 2. Sy 14 b. 7o A S

Note.—No record Apr. 27, 28, and May 21-28; discharge estimated. No record and discharge interpo--
lated Apr. 18, Sept. 24, and 25. Discharge partly estimated, owing to incomplete record, Feb. 9, Apr. 10,
19, 26, 29, May 20, 29, June 3, 13-15, Aug. 25, 26, and Sept. 26. Discharge obtained by applying to rating-
table gage heights for fractional parts of a day, Mar. 3, 28, Apr. 24, May 30, 31, June 2, 28, 29, July 4, 7, 10,
13, 26, Aug. 7-9, Sept. 9, 14, 19, 20, and 27. Discharge determined from extension of rating curve and sub-
ject to error June 38, 4, 14, 15, 16, July 4, 5, 6, and 10. '
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Monthly discharge of Farmers Independent canal near Porterville, Tex., for the
period Feb. 9 to Sept. 30, 1922

Discharge in second-feet

Run-off in
Month inches

Maximum | Minimum | Mean

NOHXDDOO B
PROONRD T
=
o
=
=)

.......... 20, 900

Nore.—See footnote to daily-discharge table.

CEDARVALE CANAL NEAR BARSTOW, TEX.

LocarioNn.—At highway bridge across canal near Barstow canal head gates,
below Boxley canal pumping plant, 8 miles northwest of Barstow, Ward
County.

REcorDps AvAmLABLE.—February 12 to September 30, 1922.

‘Gace.—Stevens eight-day water-stage recorder on downstream side of bridge;
attended by R. G. Hamilton or engineer from United States Geologlcal
Survey office.

DiscHARGE MEASUREMENTS.—Made by wading near gage. ;

EXTREMES OF DISCHARGE.— Maximum stage not known. No flow for several
periods.

Ice.—None.

Diversions.—The Boxley canal diverts water from this canal between river
and gages but only at times when there is no flow past the gage.

RecuLaTioN.—Regulated by canal head gates.

Accuracy.—Stage-discharge relation not permanent. Recorder operation not
satisfactory, owing principally to improper attendance. Discharge not
determined on account of backwater of varying and unknown amount the
entire period except as noted below. No record Feb. 12, 13, May 31 to
June 8, and August 28, 29. Canal was known to be flowing, February 14
to March 8, March 27 to April 2, April 24-26, May 14-30, June 9 to
July 5, July 24-28, August 23-27, and September 21-26.

Canal diverts from left bank of Pecos River between Farmers Independent
canal and Barstow canal. Total amount of water diverted by the Cedarvale
canal from February 12 to September 30, 1922, estimated at 10,000 acre-feet.

Discharge measurements of Cedarvale canal near Barstow, Tex., during the period
Feb. 12 to Sept. 20, 1922

[Made by R. G. West]

Gage Dis- Gage Dis- Gage | Dis-
Date J height | charge Date height | charge Date height | charge
1|
Feet Sec.ft. *| Feet | Sec.ft. Feet | Sec.-ft.
1. 64 61.7 || May 19__ 2. 62 105 A OBl LG 1.90 45.8
2 05 62.8 || June 27__ 2. 46 76.6 ||:Sept, 6.1 .. 2.36 78.4
.45 2.6 {| July 24__ 2. 50 76.3
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BARSTOW CANAL NEAR BARSTOW, TEX.

Location.—200 feet below head gates and dam of Ward County Irrigation
Distriet No. 1, 8 miles northwest of Barstow, Ward County.

REcOrDS AvArLABLE.—February 12 to September 30, 1922.

Gage.—Stevens eight-day water-stage recorder attached to footbridge.

DiscHARGE MEASUREMENTS.—Made by wading near gage, or from bridge about
2,500 feet downstream.

CHANNEL AND cONTROL.—Bed composed of rock and gravel; shifts. Low-water
control rock and gravel shoal 150 feet below gage. Point of zero flow
about 0.75 foot.

EXTREMES OF DISCHARGE.—Maximum stage during the period February 12 to
September 30, from water-stage recorder, about 6 feet on July 10 (discharge
not determined); no flow 3 p. m. July 27 to 7 a. m. July 28.

Ice.—None during year. Water is run during winter for stock.

Diversions.—Above all diversions.

ReauraTioN.—Regulated by head gates.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from 12 to 145 second-feet, and extended above and below. Operation of
water-stage recorder not satisfactory as noted in footnote to daily-discharge
table. Mean daily gage heights obtained from recorder chart by inspection
or by use of planimeter. Daily discharge ascertained by indirect method
for shifting control, except as noted in footnote to daily-discharge table.
Records good.

Barstow canal diverts water on left bank from Pecos River for irrigation
and domestic use.

Discharge measurements of Barstow canal near Barstow, Tex., during the period
Feb. 12 to Sept. 30, 1922

[Made by R. G. West.]

Gage Dis- Gage | Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.-ft.
3.16 | 104 IMEEV- TR Ly 2.92 | 104 2. 656 86.7
3.05 | 103 qPes el 2.65 82.1 1.96 41.8
3.52 | 133 Tine w10 o s 3.19 130 2 ’17% gg;
1% £
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Daily discharge, in second-feet, of Barstow canal near Barstow, Tex., for the period
Feb. 12 to Sept. 80, 1922

Day Feb. | Mar. | Apr. May | June July | Aug. | Sept,
56 72 63 105 50 61 34
75 100 83 106 75 61 34
80 97 85 113 68 60 36

117 97 89 113 | 192 51 39
130 103 111 113 | 140 45 46
107 135 124 92 | 108 42 48
107 159 106 107 88 41 51
166 154 103 117 87 43 52
180 113 116 106 77 47 53
165 90 135 126 | 210 42 94
159 113 122 113 | 246 40 79
174 93 135 99 | 135 39 74
1562 88 113 93 97 37 72
139 82 103 106 | 103 34 68
159 83 89 129 101 34 81
169 79 82 126 92 36 80
169 64 70 102 84 40 80
159 64 83 80 77 38 78
159 65 72 87 80 37 76
169 64 81 87 69 40

169 68 64 85| 68 45 e
154 70 81 83 71 32

140 82 101 60 60 fask 35
135 96 122 16 8.1 6.0 26
130 100 108 11 6.3 5.8 30
135 24 85 13 6.0 5.8 45
130 27 20 13 s X4 15 86
62 73 34 30 39 76
61 27 35 20 48 37 65
66 22 94 56 39 72
B0 | ot Uil (1) SN 61 O e

No1E.—Owing to incomplete record, discharge partly estimated Feb. 12, Mar. 25, May 14, 27, July 7, 8,
10, Aug. 6, 7, 20, Sept. 3, 16, 19, 23, and 30. No record Feb. 20-22, June 28 to July 1, and Sept. 20-22; dis-
charge estimated. Discharge obtained by applying to rating table gage heights for fractional parts of
days, Feb. 13, 17-19, Mar. 13, 14, 27, Apr. 1, 7, 8, 24-30, May 5, 6, 9, 17, 20, 21, 23, 26, 27, 30, 31, June 3, 7, 15,
23, July 3, 4, 11, 23, 28, 29, Aug. 22, 27, and Sept. 26.

Monthly discharge of Barstow canal near Barstow, Tex., for the period Feb. 12
to Sept. 30, 1922

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

e liargeTa-a8 i et L g S L e e 154 1.0 79.9 2, 690
aroh Lo sl st 180 56 130 7,990
April 159 22 83.5 4,970
May. 135 20 90.3 5, 550
June. 129 11 82.0 4, 880
(o (R U I 246 L7 83.7 5,150
AL e 0B g L A 61 5.8 36.7 2, 260
Sentepmber st JooeT L 94 26 58.7 3,490
DO o L L e e L e T e e i 37, 000

GRANDFALLS-BIG VALLEY CANAL NEAR BARSTOW, TEX.

LocatioN.—At head gates, 10 miles southeast of Barstow, Ward County.

REecorps AvaiLaBLE.—March 2 to September 30, 1922.

Gage.—Stevens eight-day water-stage recorder March 2 to May 13. Stevens
continuous water-stage recorder May 13 to September 30. Both attended
by United States Geological Survey engineers.

DiscuArGE MEASUREMENTS.—Made by wading near gage.
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CHANNEL AND coNTROL.—Bed composed of clay. Control not known, but shifts.
Point of zero flow, —0.40 foot.
EXTREMES OF DISCHARGE.— Maximum stage during the period March 2 to Sep-
tember 30, from water-stage recorder, 2.96 feet at 8 a. m. May 31 (discharge,
242 second-feet, determined from extension of rating curve and subject to
error); no flow April 25 to May 9, June 15 to 25, and July 17 to August 21.

Ice.—None.

Driversions.—Above all diversions.
RecuLaTioN.—Regulated by head gates.
Accuracy.—Stage-discharge relation not permanent.

from 0 to 160 second-feet.
tory prior to May 13.
graph by inspection or by use of planimeter.

Rating curve well defined
Operation of water-stage recorder not satisfac-

Mean daily gage heights determined from recorder
Mean daily discharge deter-

mined by indirect method for shifting control, exeept as noted in footnote to
daily-discharge table.

Records fair.

Discharge measurements of Grandfalls-Big Valley canal near Barstow, Tex., during
the period Mar. 2 to Sept. 30, 1922

[Made by R. G. West]

Gage | Dis- 1 Gage ‘ Dis- Gage | Dis-
Date | height | charge | Dogs height || charge s height | charge
|
| |
i |
A I | Sec.-ft. Feet | Sec.-ft.
’ 66.4 | June 28__....... 0.81 45.4
50,87 Bepts i P.. . uis .37 19.7
‘ 106 v A .57 29.9

Daily discharge, in second-feet, of Grandfalls-Big Valley canal near Barstow, Tex.,
for the period Mar. 2 to Sept. 30, 1922

Day

Apr. | May

June

Nore.—Discharge partly estimated owing to incomplete record Mar. 2-6, 16, 23-25, Apr. 14, May 10,
June 8-14, and 28. No record, Mar. 9-15, Apr. 8-13, and 16-24. Discharge obtained by applying to rating
table gage heights for fractional parts of a day, May 30, 31, June 6, 7, 26, July 11, 16, and Aug. 22. No flow
Apr. 25 to May 9, June 15-25, and July 17 to Aug. 21.



RIO GRANDE BASIN 117

Monthly discharge of Grandfalls-Big Valley canal near Barstow, Tex., for the period
May 1 to Sept. 30, 1922

Discharge in second-feet
Month Run-o?tin
acre-
l Maximum | Minimum | Mean
! Eoalenip e s TRRERNES oLEL T SNEC oY) S SRR IO 004 0 AR S 110 53 96.3 4,200
June (19 days) ... 134 2.3 64.5 2,430
July (16 days). 61 35 47.8 1,520
August (10 day: 20 8.0 b % 351
September 34 18 25.2 1,500

Nore.—See footnote to daily-discharge table.
IMPERIAL HIGH-LINE CANAL NEAR GRANDFALLS, TEX,

LocaTion.—4 miles below head gates of canal in Reeves County, 15 miles west
of Grandfalls and 25 miles southeast of Pecos. 'S

RECORDS AVAILABLE.—March 14 to September 30, 1922.

Gage.—Stevens continuous water-stage recorder installed March 14; attended
by United States Geological Survey engineers.

DiscHARGE MEASUREMENTS.—Measurements made by wading near gage or from
bridge, 300 feet above gage.

CHANNEL AND cONTROL.—Bed composed of coarse gravel. Banks of earth.
Control not known; shifts. Point of zero flow, 0.20 foot gage datum.

EXTREMES OF DISCHARGE.— Maximum stage during the period March 14 to Sep-
tember 30 from water-stage recorder, 6.08 feet at 9 a. m. April 27 (discharge,
332 second-feet, determined from extension of rating curve and subject to
error); no flow August 23 to September 30.

Ice.—None.

Drversions.—Above all diversions. Sand gates, 300 feet above, are opened
occasionally for a short time to clean canal.

Recurarion.—Regulated by head gates.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from 0 to 150 second-feet and extended above. Operation of water-stage
recorder satisfactory except for short breaks in record. Mean daily gage
height determined from recorder graph by inspection or by use of plani-
meter. Daily discharge determined by shifting-control method except as
noted in footnote to daily-discharge table. Records good.

Discharge measurements of I'mperial high-line canal near Grandfalls, Tex., during
the period Mar. 14 to Sept. 30, 1922

[Made by R. G. West]

Gage Dis- Gage Dis- Gage Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec. ft. Sec.-ft.
Mar, 14200000 0.74 14.7
S Ll .57 8.0 17 7
AP RN L . 56 6.8 10.7
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Daily discharge, in second-feet, of Imperial high-line canal near Grandfalls, Tex.,
for the period Mar. 14 to Sept. 30, 1922

Day | Mar. | Apr. | May | June | July May | June | July | Aug.
7.5 2.1 47
9.0 2.1 66
1.0 7.8 107
8.8 3.8 104
7.8 2.5 84
6.8 L9 70
6.5 1.9 62
6.8 15 .7
5.8 L5 3.5
6.8 1.4 3.1
5.2 1.2 2.9 41 . ] Sl
6.2 1.0 2.5 | 15 D B L
6.2 1.2 2.5 o B T ) e i
6.5 1.2 2.1 D0 b [ O SERRTR
6.0 1.2 1.0 i R e b
p B R DRI i ke W U

Nore.—Owing to incomplete record, discharge partly estimated on Mar. 14, 31, May 31, and June 20.
No record Mar, 19-30 and June 1-19. No flow Aug. 23 to Sept. 30. Mean daily discharge determined by
applying to rating table gage heights for fractional parts of a day Apr. 22-25, May 10, 13-16, 18-20, 22, 23,

June 27, and July 17.

Monithly discharge of Imperial high-line canal near Grandfalls, Tex., for the period
Mar. 14 to Sept. 30, 1922

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
312 5.2 53.3 3,170
162 1.0 77.8 4,780
53 3.3 31.9 696
37 1.0 13.1 806
16 5.8 1.8 515

Nore.—See footnote to daily-discharge table.
IMPERIAL LOW-LINE CANAL NEAR GRANDFALLS, TEX.

LocarioNn.—Opposite gage on Pecos River near Grandfalls, 3 miles below head
gates of canal and 4 miles west of Grandfalls, Pecos County.

RECORDS AvAILABLE.— March 29 to September 30, 1922.

Gacee.—Stevens continuous water-stage recorder installed March 29; attended
by United States Geological Survey engineers.

DiscHARGE MEASUREMENTS.— Measurements by wading or from footbridge near
gage.

CHANNEL AND cONTROL.—Bed of canal consists of clay, gypsum, and silt. Banks
of earth. Control not known but shifts. Point of zero flow about 0.66 foot.

EXTREMES OF DISCHARGE.—Maximum stage during period March 29 to Septem-
ber 30, from water-stage recorder, 3.87 feet at 1.30 p. m. April 27 (dis-
charge, 215 second-feet, determined from extension of rating curve and
subject to error). No flow July 25 to September 30.

Ice.—None.

DiversioNs.—Above all diversions. Sand gates 114 miles above opened occa-
sionally for short periods.

ReacurLaTion.—Flow regulated by head gates.
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Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
from 0 to 160 second-feet and extended above. Operation of water-stage
recorder not satisfactory. Mean daily gage height determined from recorder
graph by inspection or by use of planimeter. Daily discharge ascertained
by indirect method for shifting control, except as noted in footnote to daily-
discharge table. Records poor.

Discharge measurements of I'mperial low-line canal near Grandfalls, Tex., during
the period Mar. 29 to Sept. 30, 1922

[Made by R. G. West]

Gage Dis- Gage Dis-
Date height charge Date height charge
Feet Sec.-ft. Feet Sec. ft
1.08 13.3 May 15 1.44
85 B0 THBBN . L g 1.87 33 5

3.34 | 162

Daily discharge, in second-feet, of Imperial low-line canal near Grandfalls, Tex., for
the period Mar. 29 to Sept. 30, 1922

Day Mar. | Apr. | May | June | July Day Mar. | Apr. | May | June | July
7.2 2l PN AR 1.8 64 0.5
8.0 114 5.8 2.8 34 B

14 118 5.8 3.5 33 2.8

14 119 7.5 3.2 34 4.0

10 118 8.5 1.8 34 2.5
8.0 107 8.8 1.8 38 1.5
6.8 102 8.5 1.5 29 L5
6.5 106 | 11 L5 10 1.2
5.8 98 8.8 1.5 8 .5
5.2 98 7.8 1.0 6.8 18000 ok
4.8 66 8.5 1.2 48 | il
5.0 90 9.7 1.2 . 8 lieanay
5.0 66 | 12 1.0 . S R ERNAN
5.2 41| 19 1.0 8,0 1368 -+ oo 7 Y AT, 6
4.8 25| 34 +8 ;g 148 2.0

Nore.—Owing to incomplete record, record doubtful May 5-14, June 2 to July 10. Record Fartly
estimated Mar. 29. No record May 23 to June 1. No flow July 25 to Sept. 30. Gage heigbts applied to
rating table for fractional part of a day April 3, 23, 24, May 12, 13, 18-20, June 22, and 23.

Monthly discharge of Imperial low-line canal near Grandfalls, Tez., for the period
Mar. 29 to Sept. 30, 1922

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

MarORi@ Aava): o ol el ol Lk s e U A gt 8.0 7.5 Tod T 46.2
AL ol ¥ 193 4.8 36.3 2,160
May 1-22. 123 8.5 71.3 3,110
June 2-30__. 64 2.0 15.9 914
July (24 days 4.0 B 1.69 80. 4

NotE.—See footnote to table of daily discharge.



120

SURFACE WATER SUPPLY, 1922, PART VIII

MISCELLANEOUS MEASUREMENTS

Miscellaneous discharge measurements wn western Gulf of Mexico drainage basins
during the year ending Sept. 30, 1922

Tributary to or divert- : Gage Dis-
Date Stream ing from— Locality height | charge
Feet Sec-ft.
Oct. 9 | Sabine River....... Gulf of Mexieo.oocomqn Logansport, La., at gage....| ¢2.40 169
Oilsaasa 7o [ PPl SRRl N ROREEs R R Logansport, La., 1 mi.above | ¢ 2.40 168
ge.
i Evadale, Tex ..o .ooo.. e 7,90 721
- g R s o P AR S s ST | U B L TR IR CART] P {3 (o BIESOSTERT -| 27.78 592
10 Riverside, Tex... e 8. 42 329
Nov. 16 Granbury, Tex., 200 feet be- |-.__.__. 14.2
low highway brldge‘
Oct. 5 oo Rosenberg, Tex.... e 8T 5, 450
Aug. 31 d X 1,216
12195507 o K, [+ Ao leier il U/t | N i et Rl IR R L i o 2 848
Nov. 6 Mldd!e Forkof Con- Concho River. L1~ _ Neax San Angelo, Tex., at 7 1.9
cho River. mile crossing
5 | South ConchoRiver{i: oodosi.gaa eioi olda 14 mile below Ohrlstoval A Tt 2.9
5 | Christoval diteh.... Diverts from South | 14 mile above Chnstova.l ________ 5.9
Concho River. Tex., at road crossing.
4 | San Saba River.....| Colorado River..__.__. Fort McKavett - Menard |...._... 12,4
road crossing at Fort Mec-
Kavett, Tex
) o AR 7o Lo M B 0 {5 o Py M R T Dam site at Doran (5101 10) Bl B 25
’21(‘) miles above San Saba,
ex.
4| Clear Creek......-- San Saba River.._._.. Menard - Fort McKavett |________ 15.7
road crossing near Menard,
ex.
4 | Noyes canal ........ Dil\{.erts fron San Saba | 4 miles above Menard, Tex.__|__..__.._ 21.6
iver.
18 | Fleming Spring.-...- San Saba River..._._. Fleming ranch near San |_._._... b3
Saba, Tex.
18 | Sloans Spring-..-...| ... [0 [ PRMEESENERCPL R TR | R(’)Igd crossing near San Saba, 6.3
ex.
18:] "Wallace Creekuus aelies,-00.ainchein o 00 Near San:Baba, Tex il ioooaloamamans 21
Near Austin, Tex. 3.6
1.3
S
v.1
.0
.0
.0
7.8
6.0
5.0
3.0
.8
b5
5,05
.09
Elgin, Tex.
Storage dam site near Berg- |._...... 62. 4
.................................... 3.5
San Marcos-Austm CEOSSIng fliisancy. 219
at San Marcos, Tex.
194
172
170
152
¢ 187
286
275
228
202
168
182
‘Weir above reservoir, near {.._..... 10. 4
Bandera, Tex.
June 21 | Rio Grande....r-“. 000 MR 1 Sl R b ot U8 (g 4240, 000
25 | Campacuas drain._~ Mile 1324 N., Mercedes, Tex. de58, 400
25 | Rio Colorado_._.__. -| Harlingen, VTN R de72, 600
Oct. 18 | Pecos River........ Sand Lake dam site 134 miles [._._____ 249

a U. S. Weather Bureau gage.

b Estimated.

¢ Discharge more than flow of springs.
d Slope measurement.

¢ Caused by Rio Grande overflow of June.

above Riverton, Tex.

Turbines above opened during measurement.

-
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Miscellaneous discharge measurements in western Gulf of Mexico drainage basm
during the year ending Sept. 30, 1922—Continued

Tributary to or divert- : Gage Dis-
Date Stream ing from— Locality height | charge
2 Feet | Secft.
June 14 | Pecos River..__..._... Rio Grande. ..o on Bankhead highway near | ¢3.28 443
Pecos, Tex.
AN 8 | 0. SRl stz el S L0 Qe g g e N gl b ve ELURIC S o .45 11.6
Apr. 7 20 mﬂes southeast of Shef- |________ 166
fleld, Tex., below mouth of
Independence Creek.
Mar. 25 | Boxley ca.nal ........... Dll\{_erts from Pecos | Pump near Barstow, Tex._._|...._... 125
xver
July 18 [.L.iu 7 (g e CTIERN (YRR AEE, [, YRRt A W Mttt IS O [ T SR 00 S LA S et 12,5
5 27 | Moore’s canal ......... Dlverts froma spnng.. Near Balmorhea, Tex.. 5.9
20 | San Solomon Springs..| Pecos River-..._ . _|.....do-..c_.__.__.._.___ 37.0
Apr. 8 | Comanche Springs..._. .| Fort Stockton Teax_.. 45.6
July 28 Txigy'sl Johnson Well Near Stockton, i b, PR 5.6
0.}
28 G%}nts- Devlin Well |..__. e [ IR ST e el S GOLNISE D LT L e ), 3.3
0. 4.
Apr. 7 | Independence Creek.._|._.__ 73 ot LRt Sl S 20ﬁniﬂe§1‘ southeast of Shef- |.____.__ 27.0
el X,
QOct. ' 9 Goodenough Spring...| Rio Grande.....__.._._ Near Comstock L") TN T e T 197
Nov. 2 (o IR Sles S T el s (S TR AR TSR S I [T 181
Oct. Proposed dam site, 10 miles |________ 292
above mouth and 15 miles
from Del Rio, Tex.
o e AT {o { ERRETI G, 0oL S I b o (1 IEais SIS L SO, Del Rio-Comstock highway |......__ 290
bridge near Del Rio, Tex.
Dee. 13 [..... G003 e piial gl bt D T [ LRV R r e SR s 7 I O e RIS T GBI 278
5 [l e o P (o (AT OGS s i i W do. e Rallroad bridge 14 mile |..___._._ 342
above old gage at Devils
River, Tex.
T lavs <410 i 300 feet below location of old |_....... 344
gage at Devils River, Tex.
5 | San Felipe Springs.... el Ri0: oK. Juut bt s il S 84.8

a U. 8. Weather Bureau gage.
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