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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 

st RA RRR AERA 0 NERS BRIE EL AE $12) 500. 00 
1896.<:. Collis Sedu anil egal Ja 20, 000. 00 
1897 10: 1900, inclusive. iv iv wns luni nes andre ene 50, 000. 00 
1901: 50.1902... inclusive. co. os La ae 100, 000. 00 

190360 1906, Inclusive... 2. ate ea 200, 000. 00 
1007 Le a asl 150, 000. 00 
1908 10 1910, inclusive... LU... Co ldbae oo Ll. 100, 000. 00 

1911 to: 1917, inclusive. cian. inure aL 150, 000. 00 
TOUS i atid bint l si fara ne ~ iers = ir as 175, 000. 00 
1010. i de a an een pa me Se as = Bie 148, 244. 10 
1020... carmen nnn wn a i hn ee em er = ie 175, 000. 00 

IO... ae LN 180, 000. 00 
1922... LiL su Ba Ed SU SM LL 180, 000. 00 
1023. Ll a Ee OE le a SM 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 confection 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 

1



2 SURFACE WATER SUPPLY, 1922, PART VIII 

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.” - : 
““ 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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B. TYPICAL GAGING STATION.
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WATER-STAGE RECORDERS.



SURFACE WATER SUPPLY, 1922, PART VIII 3 

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. 8S. 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. 

XII. 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—257—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 miormation Only. fu... ai tinetidic rane isn anessnnsnatne 
lith:A, pt. 2...... Monthly discharge and descriptive information... ____________. 1584 to Joniem- 

v er, . 
thd. mt. 2...... 5 0. El dls nas iat aR a San A A eR pas dt Btwn nm i Se als esto June 30, 

1 . 
13th A, pt. 3...... Mean discharge In seconded. ccc. vou rn acdc at ed i %y Dec. 31, 

; 1892. 
14th A, pt. 2...___| Monthly discharge (long-time records, 1871 to 1893)... _.____.___. 588 to Dec. 31, 

1893. 
BIE... ooai hl Descriptions, measurements, gage heights, and ratings. _____________ 1893 and 1894. 
6th A, pt. 2...... Descriptive INformation ONY... .. .. eu eagsesnt etme wenns ss nme nde 1895. 
aie Descriptions, measurements, gage heights, ratings, and monthly 

discharge (also many data covering earlier years). 
Wal ut Gage heights (also gage heights for earlier years) _..___.___________.__ 1896. 
18th A, pt. 4._.___| Descriptions, measurements, ratings, and monthly discharge (also | 1895 and 1896. 

similar data for some earlier years). 
Wis Lae. m Descriptions, measurements, and gage heights, eastern United | 1897. 

States, eastern Mississippi River, and Missouri River above junc- 
tion with Kansas. 

Wil6. oc... us Descriptions, measurements, and gage heights, western Mississippi | 1897. 
River below junction of Missouri and Platte, and western United 
tates. 

19th A, pt. 4....__| Descriptions, measurements, ratings, and monthly discharge (also | 1897. 
some long-time records). . 

Weal. io alll Measurements, ratings, and gage heights, eastern United States, | 1898. 
eastern Mississippi River, and Missouri River. 

Was. . sili Measurements, ratings, and gage heights, Arkansas River and western| 1898. 
United States. 

20th.A, pt. 4... ... Monthly discharge (also for many earlier years) - occa. 1898. 
W 351t039........| Descriptions, measurements, gage heights, and ratings....__._______. 1899. 
21st A,pt.4....... MOnthly QISCNArge. cies oe creme oes ata ss See eran eases <P SE 1899. 
W47t052..%:.... Descriptions, measurements, gage heights, and ratings....__________ 1900. 
2A, pt. 3.0... Monthly discharge. ......... eesise ee mga Er i 1900. 
MWi65,66......... Descriptions, measurements, gage heights, and ratings... .__________ 1901. 
MN ee Monthiy'discharge...... ol ina Bate Cl Rats 1901. 
WS21085........f Complete dala... cli Ji. dd a a a late 1902. 
W. 9710100... 0. 20 QO. oe rE BN eR na ah Seva 1903. 
Wil241t0135. cos BO diam mm mt Sl Sl i A se Baie 1904. 
W 16510. 178........... QO ein cn diam d a ee SE a By i a 1905. 
Wolto21d. cof o Ab Sooo gaan ti gk a RSE Seth ae ee a 1906. 
Wail t0252......0.0.. QO. a es Lt 1907-8 
W 20130272... a2. 0. ae a a dd i aed a ate Se Te VE RN et ie A SE 1909. 
W281 t0:202...... 1.0. 13 Fo SPAREN Ss MURIEL In SER bg Lm ee | SE del OV CUTE 1910. 
W 30110312... cai ais AOL 1911. 
W 32110332... 320. i 1 SR Ne IS BaP WEN LA 0 10 yan Pg hi 1912. 
W. 35110362... 0.0. 3 11 Sn Ree TORTIE A a iy VT 1913. 
Wislto3%M...... |... do loli rae aan So a ee AT ae nae te 1914. 
W401 to 414. ..... |=... AO. co nr SR EN Pe Le eC 1915. 
Wada oddd BO a A EP She 1916. 
WAS B00. 0 oe a ra a LS ee Le 1917. 
Willtod8d. ou. oofonna- 114 A A NEA le ENE a sr ar LN SE RN Ta 1918. 
W301 to514...... Jena i 1 naan nde SRN STRANI 1: RE RE 1919-20 
W 521 to 534..........do he mr oe er A HN A SR a ee He me HSI SSS 1921. 

  

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, i24, 
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 ; II % III Iv Vv VI VII VIII IX x XI XII—North Pacific slope basins 
Sout 

Atlantic i 

Sorin slope and Hudson Li Lower 
slope Sasa Ohi St. Bay and Mi . Sow Western Colorad Phas basins in Columbia 

Year basins Mexi 210 | Lawrence oper jesour! Lad Gulf of |V%0ra40| Great slope | Washing- | Snake River 
exico River : Missis- River sippi : River : basins in | ton and River | basin and 

(St.John | basins basin | River sippi basin River | Mexico | pgp | Basin Cali- ; River to (James basin En BD basin basins foroia upper basin Pacific 
York River to b vel Columbia slope basins 
River) the Missis- asins Hives in Oregon 

sippi) is 
1800a_ x. 35 b 35, 36 3 36 36 c 36, 37 37 37 437,38 38,39 38, 139 38 38 38 
1900-9. 2. 47,1 48 48 48, +49 49 49,1 50 50 5 50 51 51 51 =~. Bl 51 
70 na 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: .. . 82 b 82, 83 83 182,83 k 83, 85 84 k 83,8 84 85 85 - 8 85 85 85 
1903... ..«.. 97 5 97,98 98 97 | * 98,99, = 100 99 k 98, 99 99 100 100 100 100 100 100 
1904: oo: n 124, © 125, » 126, 127 128 129 k 128,130 130, « 131 k 128,131 132 133 133, 7 134 134 135 1356 135 

» 126 
1903: . .-- -- n 165, © 166, » 167, 168 169 170 171 172 k 169, 173 174 | 175,48 177 176,7 177 177 178 178 £177,178 

» 167 
1908... .... = n 201, © 202, » 203, 204 205 206 207 208 k 205, 209 210 211 212, 213 213 214 214 214 

» 203 
1007-8... 241 242 243 244 245 246 247 248 249 250, r 251 251 252 252 252 
1909... 5... 261 262 263 264 265 266 267 268 269 270, r 271 271 272 272 272 
1010: om 281 282 283 284 285 286 287 288 289 290 291 © 202 292 292 
$111 § opie 301 302 303 304 305 306 307 308 309 310 311 312 312 312 
Y8.. ol 321 322 323 324 325 326 327 328 329 330 331 332-A 332-B 332-C 
1013. -....x.. 351 352 353 354 355 356 357 358 359 360 361 362-A 362-B 362-C 
1014s 0. 381 382 383 |- 384 385 386 387 388 389 390 391 392 393 394 
1015; os 401 402 403 404 405 406 407 408 409 410 411 412 413 414 
1916%. ==... 431 432 433 434 435 436 437 438 439 440 441 442 443 444 
gL) DAR 451 452 453 454 455 456 457 458 459 460 461 462 463 464 
+1 11 471 472 473 474 475 476 477 478 479 480 481 482 483 484 
1919-20... 501 502 503 504 505 506 507 508 509 510 511 512 513 514 
102]... 521 522 523 524 525 526 527 528 529 530 531 532 533 534 
1922... 541 542 543 544 545 546 547 548 549 550 551 552 553 554 
  

a Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply 
Paper 39. Tables of monthly discharge for 1899 in Twenty-first Annual Report, Part IV. 

b James River only. 
¢ Gallatin River. 
a Green and Gunnison rivers and Grand River above junction with Gunnison. 
¢ Mohave River only. 
/ Kings and Kerns rivers and south Pacific slope drainage basins. : 
9 Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, 

wells, and irrigation in California and Utah contained in Water-Supply Paper 52. Tables 
of monthly discharge for 1900 in Twenty-second Annual Report, Part IV. 

» Wissahickon and Schuykill rivers to James River. 
¢ Scioto River. 

0 Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction with 
atte. 
k Tributaries of Mississippi from east. 
! Lake Ontario and tributaries to St. Lawrence River proper. 
m Hudson Bay only. 
n New England rivers only. 
o Hudson River to Delaware River, inclusive. 
» Susquehanna River to Yadkin River, inclusive. 
¢ Platte and Kansas rivers. ; 
r Great Basin in California, except Truckee and Carson river basins." 
¢ Below junction with Gila. 
t Rogue, Umpqua, and Siletz rivers only. 
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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 District No. 1, and Ward County Water Toprove: 
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 manuscript assembled by J. J. 
Dirzulaitis. 

GAGING=-STATION RECORDS 

CALCASIEU RIVER BASIN 

CALCASIEU RIVER NEAR OBERLIN, LA. 

LocarioNn.—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. 
DrAINAGE AREA.—Not measured. 
RECORDS AVAILABLE.—August 21 to September 30, 1922. 

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

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

CHANNEL AND CcONTROL.—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. 
DiveErsions.— None. 
RecuraTioNn.—None. 
Accuracy.—Stage-discharge relation not permanent. Rating curve well defined 

for all stages. Operation of water-stage recorder satisfactory. Mean daily 
gage height 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 Calcasieu River near Oberlin, La., during the year ending 
Sept. 30, 1922 

  

  

HH Gage Dis- Gage | Dis- 
Date Made by: height | charge Date Made by height | charge 

Feet Sec.-ft. 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] 3.29 298                   
Daily discharge, in second-feet, of Calcasieu River near Oberlin, La., for the period 

Aug. 16 to Sept. 30, 1922 

  

    

  

Day Aug. Sept. Day Aug. '| Sept. Day Aug. | Sept. 

1 SLT RAR Tn EO EI Ki J Th) INTRON 04 120 oo nln 346 92 
RETAIN 08 GR ag £4] IHN TWA Ax 2a TED BEETLE BERS RI 102 M22. Losin tan 449 87 
rh RNR SR FNS le 1 LEER 1 SR SISO Nin, yl CORREA 262 36 
dor ceils duaidist v2 IPE 1 SER LER dirs) MR REY A O7 Hi 24 austin 262 86 
RRR ay Ne En N12 AS. ee ae 2B HE Mast eNNRae Eg 362 82 

109:lLdg nen Soir n Lin 322 102 301 80 
88H 17 sin u Sohe Ll Suet 124 363 77 
128.47 18. Corsa oa 133 528 73 
F103. teu 299 114 243 71 
04 4 20. cote os al 101 162 70 

43. ee 

  

                      
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 Calcasieu 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 

  

Aunstoiapd 2 pote IGS 0 Ba Joo 528 144 311 6,790 
OD CITIDEL: cd tl vs i wm wi ml mt ms ad i 138 70 -<1102 6, 070          
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CALCASIEU RIVER NEAR KINDER, LA. 

LocatioN.—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. 

DrAINAGE AREA.—Not measured. 

REecorDsS 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. : 

DiscHARGE 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. 

Diversions.— 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. 

RecuraTioN.—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. 

LJ 

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

  

  

Si Gage Dis- i Gage | Dis- 
Date Made by height | charge | Late Madey height | charge 

Feet | Sec.-ft. Feet | Sec.-ft. 
Apr. 26 | Ellsworth and Brad- Aug. 15 | McCashin and Lee....| 2.73 949 

fordiicne. oa niios 4.11 1, 560 26 | McCashin and Joseph | 2.24 822 
12 | McCashin and Brad- Sept. 2 | Joseph and Lee........ 1.65 587 

J01Q.c. ivi ides aa 4.62 1,610                 
  

Daily discharge, in second-feel, of Calcasiew River mear Kinder, La., for the period 
Aug. 23 to Sept. 30, 1922 

  

  

                

Day Aug. Sept. Day Aug. Sept. Day Aug. | Sept. 

dL el i wn [i ag] gh i SS AIARA gy WEIR 1 Fy B60 20. i a 508 
i ei ws min Yow a B00 Tuc aonis 55 wm ti] mtg smi SBT. J. 2D. wine: st wn mon Bee me oe xe 491 
re a ee cB be GRR NL Bn 540 | 23... es, 1, 000 477 
sa a SORRY TEC) 1 Ln SRNR! MEA Ld, 5820. 2. lida. 802 470 
nw wd nh i 88 AS. eal A 564 VRB. LaLa dL 820 464 

tc mi 2 Fae 0. wh he HE | RRR JA EE Vf Tg RA 820 457 
mir i ed we fre i ed £7 Bi DARA TA SAMI Jt phe $40 Ul 27a vncavana 931 450 
a daa 606 11 18. i bial eas B01 DB sire 1, 230 443 
| ANTENA RARE HE SRC ARNG, Rie S46 NRG... ian 1, 060 436 
30. ee BOB 20. eile i er le 532 20 Ly ve wi El Ci 430 

| 20,1 Se 7+ 1 REET NR   
 



12 SURFACE WATER SUPPLY, 1922, PART VIII 

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

  

  

  

30, 1922 

Discharge in second-feet 
@ Run-off in 

Month. 
acre-feet 

Maximum | Minimum | Mean 

ATNTUSE B=. i ema se ww ap me & wv i wh Fen 1, 230 676 903 16, 100 
SOD ICTIDRY i i min mimi ba Em to a oe i a ate 658 430 537 32, 000           

TRINITY RIVER BASIN 

WEST FORK OF TRINITY RIVER AT BRIDGEPORT, TEX. 

Locarion.—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. 

REcorDs AVAILABLE.—October 1, 1914, to September 30, 1922. Records of 

stage have been obtained by the United States Weather Bureau since 

August 12, 1908. 
Gaae.—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 outcrop 

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 Bridgeport 

which diverts a small amount for municipal uses. 

ReguraTioNn.—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 

| TERRE RIG A 16 0.5 1.3 0.3 0.3 0.3 11 2,520 | 878 4.3 1.6 
RRR 15 «5 1.3 .3 2 nd 52 1,360 | 710 4.3 L5 
ian 13 .6 1.2 .4 v2 v2 12 1,120 | 106 974 13 
FART ER, 11 id 1.2 SS (io eis .1 [4,920 854 | 830 321 1] 
SR 8.5 .8 1.2 LY, Chale Slt Wg lat 1,470 424 | 878 202 .9 

ERT 6.0 .8 1 | Rad IRIE NS 1, 530 277 | 401 116 oF 
AIRE 3.9 37 1.0 11 ARENT ead 998 97 |1, 050 66 2 
SR 2.3 yj 1.0 A,B EIN ARI 424 1, 590 (1,310 83 fone enain 
RAS a 2.0 wl .9 0 LE a «2:1 518 4,460 | 614 00: a as 

10%. cco as 1.8 7 3 0 NORA .2| 390 950 181 16: ti liennine - 

! i Td ASR LA 1.6 +X 2 L830. .1| 806 998 91 IL: Heidi 
12... hula ves 1.4 7 v7 12 Hee adbivn «1:13, 770 1, 070 38 120 Jidvanans 
Beane 1.2 wo i 4 Lila .1 {1,090 1,310 23 1% i RN 
17 TEAR PAY 1.0 +6 oy + 60 1) Jae IRATE La 321 590 15 8.2 iin 
ME A 3.2 .6 Hg + ANI 16 156 299 13 8.2 [iucinnes 

41 RA CUA 1.5 .6 7 ho XS FARR AER, 6.2 100 244 9.4 88 oneal 
3 i RM 1.3 1.4 Wi fe x Bnipde o 3.9 | 49% 66 7.9 55 a. 
8st fd ol 1.3 1.3 7 A | BE 2.9 187 288 7.9 43 lueinaid 
LL ONL 1.2 1.3 | | fd MR 21 43 179 6.5 Bed inmsiare 
20... ii 1.1 1.3 .6 sditann. 1.6 29 102 6.5 BiB mimi 

Li a 1.0 13 “0 .4 «2 v4 25 64 6.5 gy ROR 
yA AIAN WY. 1.0 1.2 .6 .3 .3 1.2 25 1,120 5.2 3. 8 TRS, 
RR 1.0 1 .6 .s 2 1.0 | 244 590 5.2 2.3 Laialia 
Ra odin Jil 1.0 1.1 5 «3 +2 .8 | 355 266 5.2 be Tl WERMERE TL 
NE CRRS ANN .9 1.3 ie 2 +2 3.9 |5,270 49 5.2 25, 3 Pea 

| EIR DAY Fg 1.0 «5 “2 +5 .8 19, 560 40 5.2 2.2 cients 
Vy en ORRIN .6 1.0 «5 «1 .4 7:48, 120 32 4.8 2.1)... 
kL SAO 5 11 .4 1 .3 .7 4,610 22 4.8 20 {iin 
tN «5 1.3 es ie 6.2 4,180 16 4.8 E81 ii. 
TE .4 1.3 he 3 I lo wei we 16 [3,620 13 4.1 PE) 3 Kh no 
Lf AER Vik: SH «3 i IAA 11 FR PN 12 aon: 7 i..0n -                       
  

Note.—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 

OBEODET . i chun Sr eB dE men ee mn en Rs we 16 0.3 3.23 199 
INOVEINDOL oi da hea dh eS dh mi oli mim in 1.4 i) .91 54.1 
DOI kn iho id eta wm ED hdl we a os we re mi wat ot me 1.3 .3 .74 45.5 
JANUBRY oi dana amt LL ea Sd an AI 0 1.3 J . 60 36.9 
DR OD IY i a coe i hd he bd i mea a .b .0 “11 6.11 
0 Eh Wea Sel Ea en RE 51 0) 3.80 234 
Ch ERR OE SR RT RR TE 9, 560 5.2 | 1,710 102, 000 
MY ler en Ea AN sd a 4,460 12 678 41, 700 
Lh A RRL LR CR CE RE A A SARE a, 1,310 4.1 241 14, 300 
TUE a oc a lind beads bare ris me a eit so ts wh een 974 du? 59.9 3, 680 

AIRE ei ee i tw we sw we Eo i Hk ie 1.6 .0 .23 14.1 

BRL NAR CC AES NI Cp RINE 5 9, 560 .0 224 162, 000         
  

Nore.—No flow during September, 

WEST FORK OF TRINITY RIVER AT FORT WORTH, TEX. 

LocaTrioN.—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 viaduct. 

DRAINAGE AREA.—2,420 square miles (measured on post-route map of Texas).
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REcorDs 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 —Girloy 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; 
$=0.0015; v=4.2 feet per second; Q=74,340 second-feet. Discharge for 

West Fork of Trinity River at Lake Worth dam determined by formula, 
Q=3.33 LH%;, H=26 inches, Q=28,100 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. 

RecuraTrioNn.—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 

  

  

                

Gage Dis- na Gage Dis- 
Date Made by— height | charge || ate Made by— height | charge 

Feet | Sec.-ft. Feet | Sec.-ft 
Oct. 23 | C. EB. Ellsworth........ 1.15 25,8 ADL. 25 4 (9), candi i 23.95 [85,000 
Feb. 22| D. A. Dudley... luna 1.06 | 13 28 | C. E. McCashin....._.. 6.40 | 5,510 
Apr. 71 C. RB. Elsworth........ 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 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; 
§=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 i 2 H=2 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 11 9.6 276 |.5,340 660 466 12 9.6 
8.4 24 20 7.2 18 11 3,960 | 4,080 | 1,020 179 | 11 9.6 
8.4 24 12 8.4 15 11 748 | 2,100 919 163 11 8.4 

EE TR 8.4 24 1.4 9.6 11 11 295 | 1,040 | 1,090 344 9.6 5.2 
7 PAT 8.4 24 5.2 1.20 9.6 9.6 | 1,320 716 | 1,320 317 9.6 3.6 
ime 8.4 25 6.0 6.0 11 11 2,100 | 8,560 | 1,690 219 17 3.6 
Lh AEE Te 8.4 25 7.2 6.0 9.6 12 2,670 (28,400 | 1,350 134 42 3.6 

30. naa 20 25 15 20 9.6 11 2,600 | 9,580 | 1,310 90 18 4.4 

CRORE A 8.4 24 12 6.0 11 9.6 | 1,520 | 4,780 | 1,480 74 14 6.0 
12. a 8.4 24 12 6.0.0 °11 9.6 | 1,040 | 4,240 | 1,050 55 11 4.4 

p 1 DREN Pr SL pe SAT 20 25 15 6.0 9.6 11 | 1,010 | 4,080 590 52 11 4.4 
M..o.. 20 25 12 8.4 9.6 9.6 | 1,180 | 2,940 376 52 9.6 3.6 
Lh RL A iy 20 25 11 8.4 9.6 9.6 | 1,320 | 2,800 278 52 9.6 2:8 

LL A RR A 24 25 9.6 8.4 11 8.4 | 1,090 | 2,100 210 50 11 3.6 
Yiu iia inia 25 25 8.4 8.4 11 8.4 1,370 167 47 8.4 3.6 
8. ame ga sia 25 25 8.4 8.4 11 8.4 502 946 167 40 17 5.2 
1A AN 25 25 8.4 8.4 11 7.2 328 708 160 33 33 6.0 
D0), ind in wi 4 25 24 7.2 8.4 96 8.4 278 583 137 31 11 6.0 

LL ARE AAR 24 24 7.2 8.4 8.4 72 223 490 112 27 7.2 5.2 
1 IR eR SAAR 24 24 6.0 9.6 15 6.0 171 865 99 25 5.2 7.2 
2 SEAR ANA A 25 24 7.2 11 11 6.0 160 991 93 20 3.6 14 
| SATAN 24 22 6.0 12 9.6 7.2 169 | 1,370 86 24 3.6 12 
pS 24 20 6.0] 22 9.6 40 47,300 | 1,420 66 17 3.6 11 

2 Li AN Re 24 17 7.2 12 12 66 27,200 982 90 18 4.4 9.6 
4 AINE SA 22 7.2 7.2 12 15 40 11, 400 604 69 17 9.6 8.4 
OB chemin wimg ws 14 8.4 8.4 12 80 40 5, 840 426 60 17 9.6 7-2 
1 aN NA 52 18 9.6 oe a 7, 500 333 50 17 9.6 6.0 
0. ddd. 7.2 31 8.4 18% isan 130 8, 500 338 45 17 9.6 5.2 
BY ani my we 15: cieicuasn 6.01 13 il uni 968. fe ly 202 1 sate 1 9.6 qui                           

Nore.—Owing to incomplete record, discharge determined from staff gage reading Oct. 8, 15, Nov. 26, 
Dec. 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 Ao 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 Trinity 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 

DC OL Lic ied od aie te te lr 2 i ee 25 2.0 16.2 996 
IN OVEIYDRE . oo crc do Lhasa sit ort sh bows Bg alow wisi os mine Seri 31 7.2 22.7 1, 350 
PD CCRIDBY .. ... cc aD rr ms os 2 i pn ew i Si 80 1.4 13.0 799 
MAE SPU E ON CARMI 6000) 10 0A 0 Kk IT 3 DRS Nl 0h et WAIN 1 WANED. 1 25 6.0 10.8 664 
DO LALY 2 4 cli in nn pin lr ir Rp lp in eg tp ph 80 8.4 13:8 766 
Maren... di el ie Rl. 130 6.0 23.9 1,460 
V0 DNR Ea By SE OR RE TOA Th 47,300 15 4,380 261, 000 

HY ee ee ns x ri a wn mmm al wie SW A rt dw A 28, 400 292 3,390 208, 000 
June. vei, ills dria sada lL A Sd 1,690 45 5 30, 900 
ARR AS VER EIR a 466 17 89.8 5, 520 
August Lio bow S030 i da a Lal 42 3.6 11.8 726 
BeDleIIDer «viva svn- srnacnms=Tpbinnbpiwnbns fot = ss smmasn ve 20 ‘2.8 6.97 415 

dL JRTECLE GRIN U2 IT GPL EL WHR) SARL Ck Re» TRE Ay om Be 47,300 1.4 708 513, 000          
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TRINITY RIVER AT DALLAS, TEX. 

LocatioNn.—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.—H,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). 

RecorDs 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. 

Gace.—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. 

DiscHARGE 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 CcONTROL.—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. 

RecuLaTiION.—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 ‘applying mean Gly gage height to ‘rding 

table. Records good.
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Discharge measurements of Trinity River at Dallas, Tex., during the year ending 
Sept. 30, 1922 
    

  

  

hs Gage Dis- a Gage Dis- 
Date Made by height | charge Date Made by height | charge 

Feet Sec.-ft. Feet | Sec.-ft. 
Oct. 23 | C. E. Ellsworth)... .... 4. 83 39.9 || Apr. 26 | C. E. McCashin_...... 39.74 | 54,700 
Yee... 2B R.G West... 4. 58 28.6 v8 VAP A WER 42.12 73,100 
Feb. 23 ['D. AvDudley... _ i ..0 5. 52.2 || Aug. 27 | C. E. Ellsworth_.__.__. 4.70 33 
Apr. 5 1 C. E Ellsworth. ...... 36.15 [29,200               
  

Dazly 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. 

: TYEE hy 22 28 33 36 75 75 137 | 13,200 | 1,200 121 51 29 
AA PA 22 26 33 33 66 69 220 | 10,800 | 1,280 113 48 24 
LE A 33 30 30 28 63 66 145 | 9,440 | 1,420 v75 30 24 
TRIAS EI A 72 43 30 38 81 57 | 10,900 | 8,150 | 1,810 | 1,350 40 28 
De ib 63 46 30 46 81 54 | 29,500 | 3,900 | 2,020 | 2,260 40 28 

Oe wna 48 43 28 33 78 54 | 18,600 | 3,260 | 5,000 680 38 24 
J DANAE ET ah, 48 43 28 30 66 51 | 12,500 | 1,810 | 6,900 460 38 24 
Soll d dig 43 40 26 30 63 43 | 8,600 | 2,900 | 6,180 340 36 20 
| Soi adnate) 40 40 24 30 60 48 | 6,080 | 66,300 | 5,800 310 33 20 

|| A NORRRER tie 38 43 24 51 54 46 5,300 | 58,400 | 3,460 265 30 22 

i Ce 46 43 26 57 43 46 | 3,580 | 34,800 | 2,050 200 28 22 
FS RE 38 40 30 46 40 43 | 2,170 | 20,200 | 1,840 154 28 22 

1 alae 38 46 36 40 40 43 | 1,570 | 11,700 | 1,600 129 28 22 
Mogi aia 38 43 36 40 40 43 | 1,250 | 8,020 950 113 33 22 
RR eit 38 43 30 40 40 43 1,200 | 6,130 700 105 36 24 

i 1 PR on ES VO 40 43 28 40 40 43 1,200 | 4,480 680 94 36 22 
Yi... 43 43 26 36 38 43 1,250 | 3,740 600 78 28 22 
IS null 46 46 29 38 43 43 1,250 | 3,100 460 51 28 24 
0b! NERA, 43 48 22 36 33 43 1,250 | 2,320 310 46 33 30 
20. ti Ll 46 46 2% 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. 7,020.1: 2,290 190 51 30 24 

20.0 aoa 38 40 26 54 63 54 | 62,300 | 1,930 181 51 26 24 
FR ea, 38 40 28 63 63 63 | 72,100 1, 630 190 48 26 22 
RAE Re Led 48 38 30 63 69 94 | 39, 600 1,200 181 51 26 26 
EA Ca 40 33 40 no 105 | 20, 800 825 163 51 28 26 
S00... 40 33 40 1 ER 102 | 15,000 825 154 51 28 26 
ia ch RR 0 38 G8 Ne aw 102.4. cy 800 |... 51 24 a.                           

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

  

  

  

  

Discharge in second-feet A i 
un-off in 

Month acre-feet 
Maximum | Minimum Mean 

72 22 41.7 2, 560 
57 26 41.2 2,450 
40 22 28.5 1,750 
66 28 42.6 2, 620 
81 33 54.2 3,010 

105 30 55.3 3,400 
72,100 137 | 10,900 649, 000 
66, 300 800 9,490 584, 000 
6, 154 | 1,550 92, 200 
2, 260 46 272 16, 700 

51 24 33.1 2, 040 
30 20 23.9 1,420 

72,100 20 1,880 1, 360, C0@ 
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ELM FORK OF TRINITY RIVER NEAR DALLAS, TEX. 

LocaTion.—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. 

DRAINAGE AREA.—2,480 square miles (measured on post-route map of Texan), 
REcorps AvarnaBLE.—October 17, 1920, to September 30, 1922. 

GageE.— 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. 
ReGuLATION.—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 Trinity River 
for the year ending Sept. 30, 1922 

19 

near Dallas, Tex., 

  

  

Day Dec Jan Feb. | Mar Apr. | May | June | July 

Re a TA 3.8 | 21 25 635| 9,820 670 | 18 
A RA HR DOS RT "2 11a 25 200 | 6,860 | 855 | 10 
NE am IE SOR Bn roma Bib. 1d 21 110 | 6.050 | 1,050 | 892 
! pA NT SN Re 14 15 21 [10,100 | 4.330 | 1.650 | 1,490 
EO RE IRR ER NEY 17 34 17 1,810 | 742 | 1,490 

RR ER ALE .8| 34 17 [10,900 240 | 2,460] 315 
RR NA A RI Te 3.0 10 10 268 | 3.310 | 180 
TAR OTRO RAAT Bk IN ‘2| 83! 10 | 4760| 930! 3140| 113 
TCR WOR Pl RR rR Ep i A Bg 2,050 | 76 
TDR ADEA le 14 21 8.3 | 1.330 1,330 | 192 

RR RE ESR TY 15 6.1 6.1 818 [18100 | 540 | 45 
EG, LR 10 Lear a8 330 | 27 
Bo A a 83 61d. ae] 268 200 | 12 
RN TI 50] «4% 61 160 | 3,560 | 200 8.3 
RATA TR CTE a OT IA 61| 61| 83| 16| 0| 152 5.0 

A RO I RR WE AR: AR 61| 61! 83] 106] 305] 120 5.0 
AI CE RAC SRT WI a 4.4) 18 83| 110| 305] 113 5 
A A SCR TH ei 8s va 200 | 320 82 0 
RRR A 7 1 RT 44] 83] 10 930 | 205 67 0 
MRR Sh, i 22 61] 10 281 | 222 61 77 

RTO MLR OR Pan NA, WOU! Oe 32 wrt 83 9 | 200] 116] 34 
RR A RE Mate 24) 61} ‘83 64 | 1,810 4.4 
DAAC TE CRRA TI TL 11714 17 47 | 2.720 4 TO 
CY DL RT RIAN NE 7.2| 25 17 37 | 1,730 Gi or 
pe 10 29 9.4 | 3,48 | 635 wir 

OUR EI aa xs IC 21 21 14 340 i MRT 
RR aE 0.1] 21 21 10 290 ro NG 
AR RR 5 21 29 45 |L18,e00- 160 IE a 
hi ASR SR SL a 14 2 LLL 70 140 Ta RAY 
RAL eR 17 rs MN 55 236 Soy 
Oa EM 17 0 MOM 076 [os EL RA                 
  

NoTE.—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). 
and June 6-9; discharge on these days subject to some error. 

Stage probably somewhat affected by backwater Apr. 4, 8-10, 25, May 2-5, 14-16, 

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

  

  

    

Discharge in second-feet . 
Month ; Rayon in 

Maximum | Minimum | Mean acre-feet 

December... 0 0d Los ase ane a 17 0.0 17 105 
JI a Lat od at LE 29 +2 8.90 547 
Febraary. nn... odd 20d pb Ua eat ul od) SY els ud 34 4.4 14.4 800 
Mare. i. ech ee a SELECT LL 176 4.4 21.8 1, 340 
A LIL. i mn a eR ie a aR rg 37 5, 060 301, 000 
MAY. oo conus rie hi hae Hrs a wh aii es verb rs ra ma mln 0 140 4,370 269, 000 
JUNE. colo oad a Tl ao Se ey SL 3,310 17 657 39, 100 
JUIY ER. a air i hy en tr ne ali 1,490 . 161 9, 900 

d Bn ORI RRO EP LARP LOG KENSIE Ml ate BO +0 859 622, 000       
  

Note.—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). 
  

3 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. 

Gage.—QGurley 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. 
ReGcuraTiON.—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 35, 
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 

a Gage Dis- we Gage Dis- 
Date Made by height | charge Date Made by height | charge 

Feet Sec.ft. Feet | Sec.-ft 
Oct. 24 | C. E. Ellsworth........ 5. 88 91.6 || May 11 | C.E. Ellsworth...._.. 29.2 |a85,100 
Nov. 26 | Trigg Twichell.....___. 5.90 100 124. i Ly SHR RSET Sh ed 25.4 |@a 54,300 
Feb. 13:°D. A. Dudley.......... 5.92 78 23 (“H. E. Isaacks-........ 15.05 | 13,200 
Apr. 20 | McCashin and Isaacks.| 8.37 | 2,050 June 21 {..... 7 Dy CAR 7.25 1,810 

27H. B.Isnacks.......... 30.2 |e85,000 Aug. 17 | C. E. Ellsworth.__...._ 4.45 122. 
May 10 | C. E. Ellsworth_____.__ b 33.6 [114,000 Sept. 23 | H. E. Isaacks--....... 4.25 161                 
  

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

© AT SANE a DO I 417 67 134 81 121 117 455 | 32,000 1, 660 875 161 117 
IE 360 66 134 81 106 90 275 | 30,700 1, 890 800 161 117 
Bones eit de 318 63 108 81 102 84 1, 960 1, 460 730 161 161 
Apo 292 62 100 98 98 81 | 73,500 | 25,700 | 2,900 | 3,050 138 138 
Sead... 265 63 98 67 100 81 | 63,300 | 17,800 | 2,300 | 2,300 138 138 

arb 242 63 96 67 93 74 | 15,400 | 14, 800 1,770 | 1,890 138 138 
/ BAR CLIOLN, 1 230 63 104 67 91 71 | 12,500 | 17,800 | 16,400 | 1,110 117 138 
Saodiin an. 217 62 111 67 100 73 , 800 | 15,800 | 20, 600 800 117 138 
Qe ll 245 61 106 70 102 74 | 12,200 | 66,400 | 13,100 660 138 138 

i} Aa SORE Hn 239 60 98 90 95 68 | 10,100 [117,000 | 7,850 660 117 138 

6 a AE 211 60 96 83 90 65 | 27,700 | 85,300 | 4,900 543 98 138 
12... 0k. 186 60 96 77 86 62 55,200 | 4,900 600 98 117 
13. ky 178 60 95 74 77 62 | 15,800 | 26,500 | 3,950 | 1,370 98 117 
Hoo oa. 171 59 93 73 74 61 | 11,300 | 23,300 | 3,800 | 1,110 98 117 
ET A 164 60 91 74 i & 59 7,600 | 40,400 | 3,200 | 1,030 98 117 

SR Ag 154 62 88 73 73 56 4,200 | 38,500 | 2,900 875 98 138 
SL Sr 150 61 86 67 67 55 | 34650 | 15,400 | 2,900 730 98 138 
IB a 143 62 80 73 77 63 4,900 | 7,600 | 2,600 600 17 138 
ch Nd 132 66 80 65 78 60 | 2,450 | 4,900 | 2,450 600 117 161 
20. a 119 63 78 62 74 55 1,880 | 3,650 | 2,020 490 138 161 

1 RTI 109 62 75 61 73 55 1,510 2,900 1,770 440 117 186 
1 NRE 100 70 84 63 71 54 | 1,250 | 24,500 1, 560 394 117 161 
5, RAE 98 70 75 73 71 52 1,080 | 15,400 1, 460 394 98 161 
yA 93 74 75 75 70 55 1,280 | 5,300 1,280 314 98 186: 
yf TA 90 78 75 7 81 50 | 8,100 | 3,350 1,190 278 98 161 

26... al 84 91 74 77 98 214 | 54,700 | 2,750 1,030 278 98 161 
BARNA 77 91 74 78 102 138 | 74,600 | 2,300 [ 1,030 245 117 161 
DB wie de 81 78 74 86 95 117 | 52,600 | 2,300 | 1,030 245 117 138 
20a on 75 73 75 325 5c oio, 3,800 | 40,900 1,770 950 214 117 138 
80. Laan 71 84 74 125) ia 1,190 | 30,200 1, 660 1,030 214 117 138 
3 ATRL 07 Joo od 74 0 OR NR 1,800. ..c%o. 000.1... a 186 i ly Of RC ee                         
  

NoTE.—Owing to incomplete record discharge partly estimated Dec. 2, 3, 17, 23, 24, 30, 31, Jan. 21, Feb. 
4, Mar. 24, 25, and Apr. 1. 
May 6 to Sept. 30. 

United States Weather Bureau record of stage used Jan. 1-8, Mar. 26-31, and 

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 

(OCLODBL: ci cin ico iii ie mR gn wR te mi elon BT ld pt 2 417 67 173 10, 700 
NOVO 2a tii. i ite i 24 oie ie wim ie es 91 59 67.1 3,990 
DecembDerioin. co. Ll dl FT en a 134 74 90. 4 5, 560 
JAIUALY oo cit oh iin rn mtn de Hob as wo sn pn oe Se 125 61 79.1 4, 860 
UTE oR I ENE 1 ih «ea Ap 3h, i AN 121 67 87.3 4, 850 
Lo RHR SOA RCO SER RIE 3, 800 50 201 17, 900 
Vo | RR RR a RR EA oR 74, 600 275 | 19, 000 1,130, 000 
AY. ld es a immer ath 117, 000 1,660 | 23,700 1, 460, 000 
nT Se 20, 600 950 | 3,860 230, 000 
July...... 3, 186 775 47,700 
August... 161 98 118 7,250 
September 186 117 143 8, 520 

Phe ear... bio ct de ena tanine nse sr ad sat T 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 topographic 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. 

Gage.—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. 
REeguLaTiION.—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 

  

  

  

Gage Dis- ho Gage | Dis- 
Date Made by— height | charge || Date Made by height | charge 

Feet | Sec.-ft. Feet | Sec.-ft 
Nov. 13 | J. T. L.. McNew....... 5. 65 565 || Mar. 28 | J. T. L. McNew.._.._.. 10. 6 4,100 

25 | Twichell and Kerr ....| 5.70 590 || Apr. 19 | C. E. McCashin...___. 13.17 7,900 
Dec. 15 | J. T. L. McNew....._. 6. 00 551 8017. 7.L. McNew....... 46.85 (2112, 000 
Jan. 22.1. .... do... ..lceidenn 6.30 474 || July 8 | C. E. Ellsworth_...__.. 7.90 y 
Feb. 19 |____. ir RRA i Se 6. 00 518 || Sept. 29 | McCashin and Slack...| 4.76 456               
  

a 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 mear College Station, Tez., for the 

  

  

  

                      

year ending Sept. 30, 1922 

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

Tana \ 5,230 | 24,200 | 97,300 | 5,230 | 2,960 | 1,350 550 
I ar 5,230 | 19,000 (109,000 | 4,640 | 2,960 | 1,280 550 
Bee 4,310 | 10,800 [117,000 | 8,140 | 2,780 | 1,210 550 
Th 1,850 | 36,500 [118,000 | 4,640 | 2,620 | 1,080 550 
era 1,140 | 98,600 [116,000 | 5,870 | 2,460 | 1,140 550 

Oral do 1. 500 825 [121,000 {101,000 | 8,140 | 2,870 | 1,140 505 
Ra ’ 570 825 [101,000 | 92,500 | 7,660 | 3,140 | 1,080 505 
sili 825 | 85,200 | 61,800 | 20,000 | 3,600 | 1,080 505 
0. 660 | 45,600 | 45,900 | 23,200 | 3,050 | 1,140 480 
Wi 496 550 | 33,000 | 64,300 | 19,000 | 2,700 | 1,080 460 

Lai 512 550 | 23,200 | 87,000 | 9,920 | 2,540 | 1,010 460 
2 550 | 34,100 | 98,200 | 9,560 | 2,540 | 1,010 460 
Bo 565 550 | 33,000 [102,000 | 8,840 | 2,460 | 1,010 460 
ee 550 | 25,300 | 73,400 | 8,300 | 2,300 | 1,010 460 
PR ay 551 550 | 17,900 | 51,800 |- 8,140 | 2,780 | 1,010 460 

16 1, 500 550 | 13,000 | 74,600 | 6,000 | 2,870 | 945 | 460 
550 | 10,300 | 81,300 | 5,480 | 2,960 | 945 480 

) 550 | 7,660 | 49,400 | 4,990 | 2,870 | 885 480 
578 518 550 | 7,660 | 37,500 | 4,750 | 2,540 | 885 480 

460 | 7,980 | 33,500 | 4,640 | 2,460 | 885 440 

OR 380 | 5,110 | 28,800 | 4,420 | 2,300 | 825 440 
Re 474 | 518 380 | 4,640 | 25,300 | 4,000 | 2,220 | 825 400 
a 380 | 4,100 | 41,300 | 3,600 | 2,080 | 825 400 
9 512 380 | 3,800 | 35,500 | 3,410 | 1,920 | 825 400 
23 590 605 | 3,800 | 21,100 | 3,410 | 1,920 | 825 400 

Pfurraiialy | 40g | 2150 | 1,490 | 21,900 | 13,900 | 3,410 | 1,700 | 742 400 
IR 4,750 | 4,000 | 60,400 | 12,100 | 3,230 | 1,630 | 715 400 
OR 570 5,110 | 4,310 | 94,500 | 10,300 | 3,050 | 1,630 | 715 400 
RN Hat SAS SR | due EY 4,310 [114,000 | 8,840 | 2,870 | 1,630 | 715 400 
OR 1 Cell ART EONS | HE ER ERE 34,800 [111,000 | 7,980 | 2,780 | 1,560 | 715 420 
a L REY 28 800: 780. iT 1220) nisl. oT                 
  

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

Discharge Feb. 26 to 

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 

OOD. cat hs a i a ate a 1, 500 92, 200 
Novae c.g od 945 56, 300 
DBEBMDIBT. ... Lh aah dh a a en ne 539 33, 200 
FEL SRA RR OR ATIRN. AL NEY no LI BORN SVC OOO Se Ll OE Rie 506 1,100 
DAY co a ne 877 48, 700 
nd RINE enh AL RE RG 38, 800 380 3, 760 231, 000 
a0 NVA BEE VIERA SE CELUI § ¥ 1 | Se § £0 JANE EAA NS STAT 121, 000 3, 800 39, 300 2, 340, 000 
Oo LRN a AI OL SE RRR I Bl 118, 000 7,180 58, 800 3, 620, 000 
Jane... lor lili hk NTR 0 AR OU STS 23, 200 2, 780 7, 040 419, 000 
ev OCR i Ce CI AT lr ll CR 3, 600 1,420 2,430 150, 000 
AMES... a a a A Le Ty, 1, 350 715 955 58, 700 
September... ol Ke pe Eee ae 550 400 463 27, 600 

helyedr L200) Labeda so Dass g i) 120,000 foc Ulin Son | 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. 
DRAINAGE 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. 
Diversions.—Large part of ordinary flow diverted for municipal use and mining 

purposes. 

REeEGuLAaTION.—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, Tezx., for the 
year ending Sept. 30, 1922 

  

  

                    

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

Duane I 1 16,40 | 0.31 | 0.17 0.07 16 ra a. 0.17 1:11.01 | 10.297 :0:10-|...... 2 
RANA Ls 53 ih! Ablation J ea 16 1.57 25 : 1) eR 

IRR inion 2.82 84 s3Biloa ree i EI 15 | 2.04 58 09 tis. pe, 
eis Skat en 0. 87 4.18 | 2.26 A ERR 3 LL BEd FA 14 1.50 28 00. tie 
Dai bin dria 43 4.65 | 3.06 oS a 20 oh 11 1.30 24 13138 Lemna 

| ARNIS 84 3.44] 2.32 58 aa atone | BRAS AEN AL SE . 06 .97 42 104.000 
yr Sh SE PAL 74 2.39 1.78 .30 1 I RE Nar Sy . 06 .81 43 11 Riel, - 
AR ERR 6.99 | 2.49 1.30 .20 ! 04 0 23, 0.00 .21 68 39 OF ioe oh = 
| TRAN hls ARR 13.34 | 3.98 Lid... 020024 1.04 57 31 Cres. i 
+ Dh PRS 5:12] “6.65 1.19 (uu. ... 03 [28 a aa 1.44 57 27 06:0 ous Z 

: § ERA ari 3.52] 9.35 95 leusaaay 1B RR 9.38 .52 24 05. I: = 
120... 1.06 | 9.70 60: ill fabs Wisma dati 15. 63 . 43 21 03a 
13: Henan: 60 1.5.10 50 AY a or SOR el 13. 02 . 40 2] 05s il a 
18iiciocos. oon 38.1" 1421 42 12 ia 20 aca 13. 40 . 40 19 02 es anicn 
35. iain . 27 1.00 .34 "a LR RRO SA 17.75 . 45 18 1g BE] 

le Lain dann RLY ld I LE mA       

NoTeE.—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. 

LocaTion.—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. 

DRAINAGE 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). 
RECORDS AvAILABLE.— November 1, 1916, to September 30, 1922. 
Gaage.— 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. 
McClellan. 

DiscaARGE 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 stron): 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.” 

Reatianion —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 

  

  

Ls Gage Dis- Gage | Dis- 
Date Made by— - height | charge Date Made by height | charge 

Feet Sec.-ft. Feet | Sec.-ft. 
Oct. 15 | Trigg Twichell......... 3.90 520 {{ Apr. 17 | C. E. McCashin....... 9.61 2,470 
Nov. 21]... QO oe a aE 2.84 308 || July - -8.| C. E. Ellsworth..._.._. WE | LR 3 
Feb. 16 1D. A. Dudley.......... 2.45 218 || Sept. 29 | McCashin and Slack...| 2.24 165                 
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Dazly 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 

PRR BoE Nt 1, 680 441 228 565 | 3,510 | 8,660 | 12,900 | 3,690 721 216 131 
FASE CN, 957 565 228 518 1,380 | 3,200 | 14,200 | 3,060 689 216 129 
LER i 889 923 216 426 534 | 2,440 | 13,300 | 3,790 658 204 127 
SAIL Th. 889 787 216 364 456 | 12,900 | 13,600 | 5,210 658 192 127 
Baek dihde 855 705 216 317 394 | 14,600 | 13,600 | 2,790 658 192 127 

| RL 787 503 216 317 379 | 13,200 | 12,800 | 2,400 721 192 127 
RE Sy 753 410 216 286 317 | 12,500 | 12,300 | 2,790 787 192 127 
mn a: A 721 426 216 270 302 | 11,700 | 9,670 | 3,150 753 180 125 

TARR EAT 721 426 216 255 286 | 10,500 | 10,100 | 3, 510 689 192 124 
30.2 Lou 689 394 242 255 270 | 7,460 | 8,950 | 3,650 787 180 122 

Ie . 658 379 255 255 270 | 5,740 | 8,810 | 3,020 721 192 154 
1b RRR SI 596 | 324 379 270 255 . 270 | 5,640 | 9,050 | 2,440 658 192 221 
3 LA BAe 596 394 302 228 255 5,500 | 9,670 | 2,160 596 192 236 
5 ARIE SRIALT ef 596 364 270 221 242 | 4,730 | 8,760 | 1,960 534 192 226 
18.. in ee 534 332 255 209 228 | 3,380 | 8,660 | 1,800 534 180 204 

153 TR RAIN 503 332 286 209 228 | 2,790 | 12,200 | 1,640 596 180 194 
! I OAT, 488 302 302 209 216 | 2,520 | 12,300 | 1,480 503 180 197 
3 ERAN 472 286 348 209 216 | 2,360 | 12,200 | 1,380 472 180 190 
10. co oy 472 286 317 209 199 | 2,200 | 12,100 | 1,300 441 169 185 
| SS AR 441 302 286 209 199 | 2,040 | 11,400 | 1,270 394 169 178 

Dl iain 410 270 242 209 187 1,880 | 10,600 ! 1,880 379 169 171 
AA A 410 270 216 209 187 1,760 | 9,960 1,440 348 169 165 
V.: RE SA 379 255 204 209 187 1,720 | 8,180 1,130 317 158 160 
ARORA 379 317 255 216 228 187 1,640 | 6,170 1,130 302 148 156 
2 dnd 348 332 255 228 302 | 1,020 | 4,540 | 4,820 1,130 286 144 154 

348 364 270 242 | 3,460 | 3,650 | 11,200 | 4,020 1,060 286 136 152 
332 394 270 286 | 2,880 | 2,160 | 12,600 | 3,600 957 286 136 150 

488 255 317 | 1,760 957 | 13,700 | 3,380 889 270 136 148 
324 456 242 73 2 ER 3,880 | 12,800 | 3,200 821 242 134 148 

394 2421.1,600./(-.......-; 2,900 | 12,400 | 3,150 753 228 133 -148 
ALINE LA 242 787 [Jill 22,000. un] 3,280 216 130 nee 

  

                  
  

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 

Octobey. dude: opiadou ion bop GLa eR oie) L680). oa 587 36, 100 
HE ER Te SS SR NN SI ca SRL a BF A CA IR den 340 , 200 
DD OROIIDIOr hie fav and di i ad aa wie Ad mete En a 923 242 379 23, 300 
AUR. Co i ho lh i ee ml wp Ee ot ati hie 1, 600 204 328 , 200 
HE ER DR AR OIA ay oie 3, 460 209 537 29, 800 
v4 be EE CR RRO OR Re SE 12, 900 187 1, 530 94, 100 
ADE. i a ee i etl ml ST Ee 14, 600 1, 640 6, 940 413, 000 
OY ee re aa ae ae mw a 14, 200 3, 150 9, 250 569, 000 
JUNE. de isd inandunt sant ngs nd Tuas ue ne Simard 5, 210 753 2,120 126, 000 
JY ali dat de ada er ad 787 - 216 507 31, 200 
0. re RS RRR CA INrEy N00 nt IL Nh a Ec 216 131 173 10, 700 
September. oo i re sawn sda de 236 122 160 9, 530 

DO OO. i em na re nies ee a ee i hm A600: Ji ion ini 1,910 1, 380, 000         
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COLORADO RIVER BASIN 

COLORADO RIVER AT BALLINGER, TEX. 

Locarion.—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). 

REcorDs AvArLABLE.— 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. 

‘GaceE.—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. 

RecunaTioN.—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 

  

  

3 ros Gage Dis- via Gage | Dis- 
Date Made by height | charge Dae 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. 13 tL R.G, West. ooo onl, 24 .6 || July 30 | Trigg Twichell_.______ 94 1 
May 2 | C.E. McCashin.._.__.. 16. 50 | 15, 200                   

a Below point of zero flow. : : 
~b Surface velocities taken for part of measurement and coefficient used to reduce to niean velocities.
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Daily discharge, in second-feet, of Colorado River at Ballinger, Tez., 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 
208 60 12 28 
247 58 10 25 
218 50 7.6 16 

194 42 7.6 11 
188 38 6.8 9.2 

1, 200 36 6.0 6. 8- 
2, 000 34 7.6 26 
1,270 37 9.2 32 

750 26 8.4 4.8 
525 22 8.4 3.6 
320 28 7.6 2.4 
228 22 6.0 2.0 

L185 21 4.8 2.00 

161 18 4.4 1.8 
143 14 7.6 1.8. 
128 15 8.4 1.6 
113 14 8.4 1.4 
103 16 8.4 1.4 

CER AA 13 0 RA                           
  

No1E.—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 acre-feet 

Maximum | Minimum | Mean 

5 ARTA ISO RYE. 01) Vipu NOAA DRIAL | 21.0 61 
Pe Sa a mY ee ma a LA: 30¢ 
oe Bre i] wl ee a 5 28. 

473 0 45.8 2, 820 

24, 900 0 | 3,950 235, 000 
18, 200 271 | 3,490 215, 000 
6, 650 103 956 56, 900 
1, 200 13 120 7,380 

26 4.4 9.03 555 
78 1.4 10. 6 631 

24, 900 0 716 518, 000: 

  

      
  

s Estimated; see footnote to table of daily discharge. 

Norte.—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. 
Gage.— 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. 

DiversionNs.—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. 

RecuraTiON.—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 i in 
footnote to daily-discharge table. Records poor. 

Discharge ‘measurements of Colorado River near Chadwick, Tez., rings the year 
ending Sept. 30, 1922 

  

      

  

    

o Gage Dis- NIARARS Gage | Dis- 
Date Made by height | charge Date | , Made by | height | charge 

Feet | Sec. 9: Feet | Sec.-ft. 
Nov.19' | D. A. Dudley.......... 0.70 July 28 | Trigg Twichell EA 1.37 177 
Jom. WR. G. West. 1 oa... . .78 62 || Oct. 6 | Ellsworth and Slack___| .87 101 

        

  

. 101120—25t—wsp 548——3
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Daily discharge, in second-feet, of Colorado River, near Chadwick, Fem, fon the 
period Oct. 1, 1921, to Oct. 31, 1922 

  

  

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

ogo 91 54 54 85 81 64 | 1,180 | 67,300 | 3,230 200 169 105 109 
anid 99 54 54 81 77 68 63, 700 1,320 230 167 105 105 
CEREAL Lo 202 57 51 77 77 70 575 | 50,400 1,250 1, 460 159 103 105 
SRE 305 54 48 I 75 70 | 17,300 | 59,700 | 5,820 | 9,300 155 103 105 
Sees 235 54 48 62 75 74 | 26,800 | 56,100 | 10,400 | 11, 139 103 105 

Brink 195 54 48 62 75 74. 7,220 | 54,300 | 8,520 | 4,540 125 103 101 
PRESET 151 54 51 62 77 721 6,460 | 4,870 | 7,350 | 1,680 125 103 101 
8a 107 52 57 62 77 70 | 4,650 6,370 | 3,050 1, 250 121 105 101 
LARRY 91 51 72 64 77 70 | 4,210 7,870 | 3,320 900 125 105 105 
100i he 75 52 75 64 75 69 | 18,600 | 9,430 | 1,840 758 141 103 103 

i 4 HON RS 66 52 79 68 77 68 | 26,600 | 6,000 1,390 615 311 103 101 
12 fasliaas 63 51 75 68 7r 64 6, 120 5, 660 1,120 535 283 105 101 
13.0. ses 60 48 72 64 Vid 62 | 2,240 | 4,010 900 465 143 104 | 101 

j © RR Fa ale) 60 48 69 64 75 58 2, 870 800 395 143 103 105 
} SRR 63 48 69 64 70 56 705 14, 800 705 341 139 103 105 

s © ARTIC, 60 50 75 68 68 54 615 | 34,700 705 277 139 105 105 
17... 5.2% 57 50 74 68 64 52 335 | 37,800 615 264 139 105 121 
18s anus 57 48 74 70 64 50 305 | 46, 100 615 | 250 137 105 121 
10... ks 57 46 72 69 62 50 305 | 25,200 465 235 125 103 117 
20... 29 54 45 69 68 62 50 245 6, 340 1, 600 230 125 101 117 

eas 54 45 69 68 62 50 210 | 6,340 1, 840 225 107 103 113 
22. 1ro.il. 54 48 66 70 63 52 205 5,310 1, 390 210 107 103 113 
A nad 54 51 66 70 64 52 200 4,760 1, 060 147 105 103 109 
We ) 54 57 66 70 64 50 198 | 3,810 900 103 103 107 109 
bs IA A) 54 57 66 70 63 81 | 17,300 | 3,610 705 195 103 111 113 

pts WER 7 51 60 69 74 62 70 | 86,000 | 1,250 575 190 103 117 113 
b. ANE i 51 60 69 77 62 342 | 81,800 900 500 184 105 117 117 
YL RA 51 57 70 79 64 615 | 88,400 750 395 178 103 121 117 
20st cee 51 57 72 1 Drie 1,250 | 77,900 705 335 173 103 141 121 
LARA ae 51 54 75 v0 1 i .. 8,260 | 68,900 | 5,310 277 173 +101 121 117 
Blo iuid B2 ania. 83 a fica 5600 ti: seca 3,810.7. 0.0. 40: 169 JOL foals 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. 
extension of rating curve and "subject to error. 

Discharge ‘Apr. 2, 27, and 28 from 

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 e acre-feet 

Maximum | Minimum | Mean 

1921-22 
Bi A A I A SE A I RR 305 51 87.9 5, 400 
Novembertic UJ L100 i001 yadda lat Lal 60 45 52.3 3,110 
DERTIDCL, cp tui - plot ph waits IEF HT SRE 2 FE $5 rep = x 83 48 66. 4 4, 080 
TANUARY ite ms ie ow mi or mim oe rn id te mh er mr 5 pw se 85 62 70.0 4, 300 
February il. . LEilt JL 8ll i DRE, OIL Ile 81 62 70. 2 3, 900 
0 7 eed | TRE RA LGR Rg 8, 260 50 474 29, 100 
ADI A a A 88, 400 198 | 18, 200 1, 090, 000 
May os: tock bps eoned rma a bpd. Jisdd avon 67, 300 705 | 19,400 1, 190, 000 
EAR OS i Le ETN CI RR Se a 10, 400 277 | 2,100 125, 000 
July iis con Lo giant ath, shi anand Jl 11, 000 103 | 1,190 73, 100 
AUSUSE. . .codinn. chont Des Ldn Canada. El a XE Ll LoL 311 101 137 8, 430 
SA Ey OR ORE COR CR NAR BCS 141 101 107 6, 380 

Fhe yeariiy LO. ANU ECL LL asl Jodi 88, 400 45 | 3,510 2, 540, 000 

1922 
DEED. oc wd viii ca aah sh SEE EE EE EE 121 101 109 6, 730         
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COLORADO RIVER AT MARBLE FALLS, TEX. 

LocatioN.—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.) 

REcorDs 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. 

DiversioNs.—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. 

) RR, 128 80 465 236 154 
in i 156 97 242 214 141 
Be ong 200 102 190 255 148 
dal er 195 107 148 230 168 
FS ER AT 180 97 141 187 156 

ek BEN RRR 170 114 139 312 133 
Yr AE EL 195 126 158 208 129 
Sate A cess 111 246 230 145 
bE IAI Of 249 107 216 362 150 

30. att 249 90 152 618 177 

Fia. oimay 225 90 135 428 187 
(AREAL 219 80 | 128 433 208 
FF TT AN 203 77 135 522 230 
3 1: Lofhie RES 198 74 152 398 187 
: £1 WINN 192 77 148 340 177 

151 Hl edd 168 93 148 255 177 
175 $044 205 150 90 135 225 177 
4 SER 145 74 177 262 214 
10.180 108 145 70 192 . 336 203 
pL AL NT Si 126 63 165 328 198 

ps API 111 124 156 230 190 
Vy ER J 107 113 130 230 195 

ARV Bek WEST 93 120 190 177 192 
vi OBOE ee 90 128 195 177 205 

pc hl hr 90 128 219 172 300 

| BERD sre 90 124 195 158 540 
7 PONISI 80 116 170 168 470 
28. lois 74 120 163 168 418 
ll Rnd uf ad 74 143 156 158 219 
B80 c0vits- 66 148 156 163 152 
1 Lado CK 160 150 fant   
  

Monthly Agichavgé of Colorado River at Hibic Falls, Tez. ox the year ending 
Sept. 30, 1922 

  

Discharge in second-feet 
  

Run-off in 

  

  

Month acre-feet 
Maximum | Minimum | Mean 

Qctober!. coo. Lugivwe: To anurans flor Hurogy 2 288 66 1152 9,370 
NOVEINNET : Sign, So Slit Mas a olf ge or 148 63 103 6,120 
Petember..... Aiba ALG RG SOM LIRA 465 | 128 179 11, 000. 
PENTTIEY ANA ONTSIICNNLIL DAPIAGLLS 0 AR SRO SEMPRE LO 14438 320 113 182 11, 200 
NAR... te i TL LS Tey 228 165 192 10, 700 

5) yr LD. ou dglilios sol Hen iaonad 10, 400 64 728 44, 800 
no LS NN I Ta Lr 102, 000 592 18, 300 1, 090, 000 
May 24 2000 cd Lt 0m AL ah dl 104, 000 2,180 27, 500 1, 690, 000 
TUBE ddl. a i I eh a HE 11,700 | 1, 800 5,110, 101, 000 
July 20-81 co Ta Tl Ee 353 141° 239 5, 700 
AUZUSG i prin ie pL LR IR 618 156 269 16, 500 
September ill llL HAL SAAC Tf pg Bg ERA 540 129 12, 600 

  

          
  

COLORADO RIVER AT AUSTIN, TEX.’ 

Locarion.—At Congress Avenue concrete viaduct 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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REcorDS 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. 

GaGge.—Stevens water-stage recorder installed April 26, 1918, on downstream 
side of pier of viaduct; 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. 

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

CHANNEL AND coNTrROL.—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 toot 
at 11 p. m. May 1 (discharge, 120,000 second-feet) ; minimum stage, 0.42 foot 

at 5 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 discharge). 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. 

RecuraTioN.—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, Tez. during ‘the year ending 
Sept. 30, 1922 

  

  

              

Gage Dis- ' a Gage .| Dis- 
Tate Made by— height | charge Date Made by : height | charge. 

Feet | Sec.ft., t 2 Feet | Sec.-ft 
Oct. "1241 Trige Twichell. ...... 1.10 563 || Apr. 28 | Twichell and Me- 

25440 3 ARE eal ESSE J .74 257 Kinney Udi 1 Cl. 20.93 | 97,500 
Nov, 28. |. u.. 5 13 INUOASCTAE WE IR 84 317 «May. .3 {5 -- + FREES NY 5 LENA 21.86 |e112, C00 
Dec, 28.8%. AOC. Re rr 74 iL 0 aE 1 La (4 UMAR A AR HE 16.78 74, 100 
Jan. 126 j=oladodedn sued Tio 72 256 8: floss. doc Lisi icl vbr 8. 87 28, 800 
Feb. 27... .. QO 2g oly Lh 74 256, i115 fo PAREN Nan a Tl 4,12 9, 400 
Mar, 25 dz + LEAT SH adil IN 91 433 1000 = doz: Muthte rated 12. 54 50, 000 
Apr. 1 Ellsworth and Me- June 20 | C. E. McCashin___.___ 1. 60 1,420 

Cashin. 2. kbar 3.86 9,540 ||" July 13 | Trigg Twichell.________ 1. 58 1, 500 
3 Trigg’ Twichell.._______ 2. 08 3,080 || Aug. 9 |._... do Co SF ONL Ts Sn 1 3 X00 . 64 34 
RAAT IHR ORS SE 9.53 | 34, 700 2h Eons [Om MARR A 44 249 

13]. C. E. *MoCashiin BRE 7.98 | 26,000 || Sept. 19 Twichell “and Slack... .41 238 
7 | Twichell. and:  Me- 200] Lud © 13 FAO SN . 48 270 

Kinney... Jn oi 19.2 | a 87,900 : 
|   
  

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

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

  

Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept. 
  

  

206 336 250 | 8,680 | 94,700 | 5,010 986 352 | 234 
191 336 233 | 5,740 | 97,700 | 2,980 886 320 {© 227 
200 328 228 | 2,100 | 99,900 | 5,990 900 314 220 
228 328 224 | 15,600 | 89,900 | 5,120 858 294 214 
206 328 220 | 45,500 | 73,000 | 4,420 | 1,050 307 207 

                        274 foo 244 | 87,600 | 3,420 | 1,250 409 254 800 
352 anes 970 | 86,200 | 3,300 | 1,100 384 248 500 
336" | mwa 3,750 |... das EE Id 368 24 La 
  

NorE.—Owing to incomplete record, discharge partly estimated Jan. 18, 27, Mar. 2, 11, and 27-30, Aug. 
28, and Sept. 6. No record and discharge interpolated 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 Austin, Tex., for the years ending Sept. 
30, 1898-1922 

¥ 

  

Discharge in second-feet 

  

  

    

  

  

  

  

  

  

  

  

  

  

    

Run-off in 
Month acre-feet 

Maximum | Minimum | Mean 

February 15-28 17, 600 
6.71000 4 4) oN 0 LC SA te CACHE ISRIOER 11 LL IE ie gee 22, 600 
Aprile oo aim LL IB ee eh 94, 600 
Ay Le 0 TR ORIEN Rl ee 8.1L AR ER 3 DT 130, 000 
JOS Sb od a a aaa 437,000 
JURY an a SI Ld 61, 200 
AUMGUSHL vu. Lh a a a le ds i 39, 100 
September 70, 800 

The period 873, 000 

0 T0 LL eu Ep mONG AR | SIC 0 AR you: ROSATI 25, 900 
November 19, 600 
Peers dr RT a an La 20, 400 
AEN aL a TLL eh a Ee Sb 20, 400 
Lgl ee FDR SCN Cl SAN TMEEL NR. 1 AHL ARI Cs IRA 17,300 
Mabel ete a lagu re, 15, 600 
API a aad , 200 
01 1 Pe RE Fr INN J GN SE Ar AA 217, 000 
JUNG LL ain, canal. LG RY el Li. 821, 000 
JOlyiehy Coo llLddit Ll Le LY, ele 132, 000 
AREOSE aint Le a SR UE RRR TA 33, 900 
September. ...&5 so. cal ul BIR 1 LS TCR AR 368 248 320 19, 000 

Phe yeart... i... 00... ie FLOR gr ER 91, 800 178 1,910 1, 380, 000 

te ©» 1899-1900 
NE ar ma A SE IAAL ry erty SPH, 055 3,280 195 512 31, 500 
November... ...._ % FERC NRO RIAL {LTA LARA BAO 13, 800 368 2, 160 129, 000 
December 14, 000 718 2, 930 180, 000 

2, 500 1,190 1,510 . 
1,600 525 8: 47,100 
2, 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 
November... so. ol LD oD in Gaia Li gr ed 17, 000 2, 500 4,410 262, 000 
LB TL ae og CY RR I Yas gb i Sg puss mJ 2, 500 1, 900 2, 160 133, 000 
JARUALY oi cen an lo Li alt SH LL aR SL 1, 900 1, 510 1,740 107, 000 
BIA Y ot di a 1,510 1,240 1, 440 80, 000 
MAT CR: oo dbl an dR pL Sa 1,150 815 949 58, 400 
ABE ae ae a LLL 1, 240 660 844 50, 200 
7 ARR GID or Earthen i A meRSE lhl. 3, 580 1,470 , 400 

% 5 YE OR lr OS motel Sp RI le 3, 280 262 891 53, 000, 
JU tl ilu ene Was LL a pe 28, 700 200 2,760 170, 000 
ASE. a a aE Ses SL , 150 250 513 1, 500 
September 14, 600 335 2,930 174, 000 

The year 28, 700 200 2,170 1, 570, 000 

ae EEN RE RARER Rr SARIN |) I SN NA i 660 370 431 26, 500 
November 5, 280 370 1, 040 61, 900 
December 580 410 454 27, 900 
January... .___. 488 390 423 26, 000 
Februgry. . . jen. aia lu RD REL le Gabel 488 410 445 , 700 
D0 TI DRG I AA gL SBA A 42 Lorn pg. eg pier ty nd 4,050 352 797 9, 000 
Aprile... elt a a ad LL alin 11, 600 314 1, 870 111, 000 

BY aia dba a S LL I 22, 400 370 3, 200 197, 000 
Jume a iL lL ey 7,720 180 918 54, 600 
J lat oo nso fh ev Bt mG we wo Se BF wee Are a LR Cem 35, 900 335 7,330 451, 000. 
AMCUSE Lo. a aa pe BE ae Said LLL 27, 800 290 2,910 179, 000 
oo ol: en ofits poddicy's A SEDI GK Toh 8, 250 290 1,630 97, 000 

BY ONT i cr Ls ee bt ore pe el rep rd i 5 a 35, 900 180 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 

  

  

  

  

    

  

  

  

  

  

  

    

y Run-off in 
Month acre-feet 

Maximum | Minimum | Mean 

1902-3 
Qetober.. cor nhl. A LL a LE a, 7,200 262 1, 090 67, 000 
Noveniber. oid ocd. Lidl A Ll re 30, 900 275 5, 890 350, 000 
Decerber.. cb dbi oo BEE UH al ok 7,020 460 1,410 86, 700 
January... ol So AE ns RL SE La dis 2, 700 515 1, 040 , 0060 
February. SHEN. Lo eb sR fa 33, 700 660 4, 890 272, 000 
Fhe ot END RRR | eA ST [VE neu MOA SRR 17, 600 2, 000 4,750 292, 000 
ADRES LL BR reel SL SR a 9, 300 815 1, 980 118, 000 
10% £7 CIOMAPRINEUCL 0 Nk SR 00 SMEG a 1) Li TL ARR 7,720 760 2, 360 145, 000 
Jume.: Coocnohnlotovap one annis opaeldi atl U0 Un 12, 600 870 2, 400 143, 000 
Faby A A TE 9, 650 305 1,410 86, 700 
AURUSE. oc a pl ne el Se a 3,020 275 768 47, 200 
Sen emer al Le 3, 400 275 715 42, 500 

Phe vearitd. oi Gi. ade es 33, 700 262 2, 370 1, 710, 000: 

1903-4 ; 
CL JERE SE SRE | (Rey dN LI 30, 900 335 4, 530 279, 000 
November. oe ol ut Ee ras 548 370 423 , 200 
Deéceniber. Suro... glace ha de 352 335 345 21, 200 
January... defo 0 I BL ae ly 352 352 352 21, 600 
Fobrudry. Sd. DC. LL ol Sn 2, 000 352 614 35, 300 

; 710 262 367 22, 600 
4, 650 225 666 39, 600 

12, 800 488 3,180 196, 000 
1, 1, 080 6, 440 , 000 

17, 600 335 2,520 |. 155, 000: 
9,120 250 1, 050 , 600 

13, 000 225 | . 2,930 174, 000 

31, 500 225 1, 950 1, 420, 000 

10, 200 305 1, 430 87, 900 
1, 600 370 540 32, 100 

515 335 397 , 400 
January 370 . 305 337 20, 700 
February 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, 620 180 746 45, 900 
1, 320 180 408 24, 300 

52, 900 180 2, 020 1, 460, 000 

A I a ee 546 33, 600 
S00 sn 381 22, 700 
x1 Td DS et 222 13, 600 
200s ae 177 10, 900 
LT Band 191 10, 600 
B00 ee ' 204 12, 500 

S00 In 692 41, 200 
R050 ud 1, 060 65, 200 

38,000 0 on 3,270 195, 000 
10,400)... 5, 750 354, 000 
VER RR rit 12, 300 756, 000 
20,900 {1 co ast 8, 830 525, 000 

8,500 |. cies 2, 820 2, 040, 000: 

{1.114 FRA ii car 335 -20, 600 
AT Ry 268 15, 900 

17007. 698 42, 900 
306° Lee 217 13,300 
2607 Sah 225 12, 500 
2605 Am 203" 12, 500 
BAR kc ame 145 8, 630 

28,100, 3,400 , 000 
18,400 [orien 3,100 184, 000: 
27,800 F iepi 7 4, 680 , 000 

840. or tn 266 16, 400 
B13. os 156 9, 280 

The year.-.... Sd SS i bs wh ET 28,100; |. Ee TT 1,150 833, 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 

  

  

    

  

  

  

  

  

  

  

  

    
  

Month Run-off in 

acre-feet 
Maximum | Minimum | Mean 

20,700)... Coase 3, 480 214, 000 
2,000 3, 920 233, 000 
1,80 fon 949 58, 400 
5200 nati 515 31, 700 
3, 120 885 50, 900 
1, 680 589 36, 200 

100, 000 11, 600 690, 000 

64, 600 11, 600 707, 000 
7,090 2, 070 123, 000 
S200 |. ah 2, 030 125, 000 
eT 1, 580 97, 200 

Bey | ba Pheri alidod ok 1,610 95, 800 

a 3, 400 2, 460, 000 

1, 190 73, 200 
367 21, 800 
566 34, 800 
350 21, 500 
251 13, 500 
188 11, 600 
349 20, 800 . 

3, 180 196, 000 
4, 520 269, 000 
3, 350 , 000 
1,270 78, 100 
1, 160 69, 000 

1, 400 1, 020, 000 

2,610 160, 000 
76 45, 700 

2,120 130, 000 
29 18, 300 
417 , 200 
263 16, 200 

3, 840 228, 000 
2, 090 129, 000 

238 14, 200 
444 27, 300 
130 7, 990 

1,770 105, 000 

1, 250 905, 000 

ion ot 2 SE 488 30, 000 
ade Sm er hy 195 11, 600 
ERA SRN 242 14, 900 
AERC EAN 283 17,400 
ICAL SR 3, 800 211, 000 
bch Ed SA, 761 ‘46, 800 
gg AU ES ROT 4,120 245, 000 
pa CCL, 2,120 130, 000 
Fa fh 394 23, 400 
EY 2,190 135, 000 
hint Me SA 1, 690 104, 000 
Fn den 5, 440 324, 000 
a oa a) 1, 790 1, 290, 000 

So A We LF SI 549 33, 800 
400°). 245 14, 600 

19,400 on or 1, 600 98, 400 
Wamtiary. GOL. OCU oa RA Si 1,280 |... aici 594 36, 500 
Pobiuary. 3. 88.000 Eo ln Pn 500. 701 40, 300 
Joi Re peg SON TORR Lae 0800... coo 999 61,400 
ADR... SE DOL tr ie oe es fy 1 IE SEERA 1, 040 61, 900 
OMe... 1. aR Bn ch ee 8,990}. on fi d 1,490 91, 600 
hin LN INGE LT i TR ES BT RE AA Me. RSE RR 1, 560 92, 800 
July. 1 OG. OAR elon ee MLL AR Sai 343 21, 100 
Muagust. 080 he oo Te ta v7 BARR 793 , 800 
September. C8 8h ao aad ah 3100. {LL 592 35, 200 

IER ee ep gy LR ers rE HVA Sr 17,4007 2 te 877 636, 000           

101120—25T—wsp 548——4
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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 

  

  

  

  

  

  

  

  

  

  

  

    

Month Run-off in 
J acre-feet 

Maximum | Minimum | Mean 

1912-13 
October: xl oi px Chr 1 adn LE ANE 11,500 {on ion aniains 1,370 84, 200: 
ITED ol VNNERARTNGE Lint bLainet a 0 dof onl Na A E00 fuses anal 398 23, 700 
Petember..... 2 x 0 RE eT a ny Teale, O40 Boon om 630 38, 700 
OTE bonne BSL al BU Me HR Te 0 SDRIG EEA 680 ln. inintans 568 34, 900 
AI EL a RR a RRR hl ah Ar Ren Th I Codd GN CR Op 680 |... owls 577 4 
nay Lr pe SSRI Sil obivic ohne Ba LR AIIRIAL AS IRR ET 480 J. io nainiin 480 29, 500 
7% 00) EAR ARIS Wn Sh ll od Bn STR SRR 6, 100 J. cocoon 812 48, 300 
nd rn RR BY Smet A UL ni REI CEST SRY 40,300 o.. le 5,410 333, 000 
nL RRR Be RR LL I ER Re 20,500. | wooed 2,930 174, 000 
1 LE NE, fie CIR Sl deiud earl Lae To J RD (ACERT 13,900 [in naninn ve 2,130 131, 000 
4 eh NL el ed detent dandy Donk AGRE DE CL LY 2,460 [iain 676 41, 600 
Lr ala SO RAE ale rie i ied Td RR eT 16,000 oun 2, 140 127, 000 

PRE JOY... or Le acne pa ahr 40,300]. oon can 1, 520 1, 100, 000 

1913-14 
7000 AR RBC nd le Rep SHIR DR ER 20,700 oidriil arin 7,070 435,000 
NOVEL a a a 900 ri wea 9, 440 562, 000 
DECBIMber. a, a eg tT 141,000 [-.cooiiaaa ' 1,460, 000 
BIUBLY . 2h ser ns ons hw nim a oe oe Lt ne e YOO Ronee Loca 2,040 125, 000 
UNH EY AI RAR A ht LRA Fa EB Be PR AN 1,400 1,160 64, 400 
MaErCh a rr Ge i 3,550. usin uae 1,160 71,300 
ADI. oan EL a a ee aa 15, 80P [icin baiini , 060 182, 000 
47 1, Ar IR IRE ASAT relat aot nt Fong hn mB CLA ULE, 40 900 | ces is wm 18, 400 1, 130, 000 
ATI a a em a LS 61, B03 i el 11,300 72, 000 
44 LL NAAR We Pa TY ELE fall LIRR TR 127 CR Ey 1,730 106, 000 
ATUL un RA #300 Ae , 380 - 515,000 
September. ll ari rs ms 5 Sm 000 5 iri ard 2,140 127, 000 

Phe Veay i. aed a ede 1412000 fo ose wiaies 7, 530 5, 450, 000 

1914-15 
BE 1 OR Sh a SIE CA eh Sali B00, LS OL Lt BE 7,340 355 | 1,920 118, 000 
November.s. 2nd El Breit 6, 540 840 | 1,950: 116, 000 
DBCRIMDOr. ma a ee RE 7,070 21 1,730 106, 000 
4 L010) RS ODI Soc EDIE CHAE Maas 2,010 1,010 | 1,390 85, 500 
BR Oary a dL a en A Rl 3, 640 4 944 52, 400 
March a ad I ln 4, 980 300 1, 630 100, 000 
dG LEE A I Sr LA ACRE 21 ER LU oA SR 68, 000 255 | 10,300 613, 000 
Nay en aad INL ie 21, 400 255 | 5,430 334, 000 
Lire ai ol ROU EL EERE © CURTIN RE OA Rc 4,170 125 678 40, 300 
dr La NA ATR CR I | ERE ali 1,280 560 986 , 
J. S010 © Shad] JRA OL NA LL I el NR ST 1,280 580 966 59, 400 

, 000 85 |. 8,230. " 

84, 000 21 3,010 2, 180, 000 

3, 520 100 | 1,420 87,300 
810 496. 617 36, 700 

4,470 452 1,160 71, 300 
1, 680 445 767 47, 200 
1,000 488 660 38, 000 

488 250 350 21, 500 
13, 800 843 | 3,510 209, 000 
28, 200 830 | 3,990 245, 000 
1,070 225 571 , 000 
1,410 202 701 43,100 

816 212 416 25, 600 
945 80 264 15, 700 

28, 200 80 | 1,200 874, 000 

1916-17 A 
October___..__. SOLON RRR FURIE | of ERE EER SRA 9, 750 138 | 1,020 62, 700 
Novembero AR Lo eae a Ld A 510 200 301 17, 900 
Pecember Rt dea LL 500 220 306 18, 800 
OLY. Cad SE 360 220 273 16, 800 
Reh ruaAry . aed NA at . . 360 236 302 16, 800 
MMIarch De ial AR et aa 880 200 323 19, 800 
April. _.... 0% 3 AR RE A SERN SIR Sn 800 165 277 16, 500 

BY. SEI a I 5, 840 220 | 1,180 72; 600 
Fane. LE a. 5,000 260 | 1,210 72,000 
SE TR TL NER SACRA ORES £1 Lr | Sh wR SS Rl A! 1, 440 88 390 24, 000 
Nhnpast oot EE LL si 8 52 70.3 4,320 
September. cas rr SL rT a ee el 7, 840 75 | 1,420 84, 500 

1 UL aR rr er A a RR 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 
Qetober...... rig... cia, oC Nl peo LCOS 196 128 148 9, 100 
INOVEINDRr i moc oat oh US pit i SELL EE 196 128 159 9, 460 
December. tac Col ed Re a 354 142 209 12, 800 
JANUARY. ant. sil abi den SEL LL dle a a gn 3, 880 212 565 34,700 
BRD RALY - fot oi dhl vom oo me EES Eh oi i WE id 0 292 156 193 10, 700 
Marek. tue a it LL le se FRE 220 78 143 8, 790 
APTI Lda ea CU el SLT 38, 400 135 | 3,220 192, 000 
Mave. hoot aves ce a at Lab LL Ll 9, 690 392 | 1,420 87, 300 
Janes os puna iol nel Cr aaa elas AL 22, 400 232 | 2,950 176, 000 
FLL ON AR Be LL Carp RO EGR CL i a ZN SO ES 1,010 36 520 2, 000 
AUGESL. oii vg dart Re a 996 22 131 8, 060 
September 3, 050 1056 775 46, 100 

The year 38, 400 22 865 627, 000 

I ORE So SAAR RL a SA Sl 26, 900 123 | 6,280 386, 000 
November 64, 700 1,020 | 11,100 660, 000 
December... 41, 500 750 | 5,200 320, 000 
January... ..- 23, 800 1,020 | 5,450 335, 000 
FODITIOIY . ie wrmieocain weds & bres Wis hide wr Sie is sir 9, 250 1,650 | 3,010 167, 000 
ET NAR LD TRY Se 24,800 | - 939 | 4, 305, 000 
BD Hd iot oo LB bi aor io. Sep Repairer at Air 3 Hit yn £3 mi 7, 580 1,000 | 3,120 186, 000 
IV OY cr io ire Diba eau 5 on oe iar Eo Ml vy i is me Bl To 13, 600 2,970 | 7,310 449, 000 
1 to ACS SS NAT I i ROR LE 0 Re 29, 500 2,150 | 13,100 780, 000 
JOY rt a ie ey Sl Ed Bore ih) sin ie ria wide 39, 200 1,970 3 595, 000 
Angst. ona ee Tr a le 24, 100 1,000 | 4,760 203, 000 
September. ou. o.oo Sai aid be Laas ata RE OL 64, 200 990 | 9,380 558, 000 

3 U0) AER CIE oly LO Rs RAT CO 64, 700 123 | 6,950 5, 030, 000 

1919-20 
Octaber.. . oo I ITT HEL TER A AS 44, 600 4,350 | 14, 200 873, 000 
November. oie i le a dl ces cat CA A 27, 400 3,76 7, 050 420, 000 
December... tan Re sn PR So 6, 990 1,920 | 3,410 210, 000 
JANIOI Yo oti Tier us ad sae eh sed Sawant 15, 100 2,120 | 5,460 336, 000 
PeDEMALYA: «co en til eh Go LST TL 4,230 2,440 | 3,340 192, 000 
Mareh. . 5.00 lL 205000 alll nil Lal Ol. de dyadic 5.0 3,140 1,650 | 2,120 130, 000 
TTY | SAR RRR ROA CL RL Sr PR AR SN A AN 1, 880 765 | 1,190 70, 800 
May la Le dR LS LS 20, 600 664 | 6,450 397, 000 
June. A a de La LE i pea 3, 060 939 | 1,600 95, 200 
8 CA RAEN Ne SAA NAL. PEPE OU SERA CE RBA 1, 700 405 8 49, 600 
August. ion cil a SN al Rl ae hs 28, 100 599 | 6,720 413, 000 
Septembera. louis CoN eta TN 24, 400 664 | 5,260 313, 000 

Phe year... Ci. nist tooled a dus i RA 0 44, 600 405 | 4,820 3, 500, 000 

1920-21 ! 
Qetober_.. reo 0. QU oh ER CE OC 1 LI 3, 030 494 944 58, 000 
November : iL 3,620 735 | 1,280 76, 200 
December. to La ih Lite 1, 97 638 845 52, 000 
JONUAry... ol oud Ll Sh Jo he DL 856 599 684 42,100 
Pebruary......... iam] Phe aati ee LARRY SLAY Hy 750 516 608 33, 800 
March. 20 Po aden tidy ORR A SN 1,670 677 990 60, 900 
Apri. Uhl ou hed, AER ee 3, 560 677 | 1,870 111, 000 
May... 0 0 ahve 00 le dL SNL LL 2, 47 423 9 59, 300 
JUNECL she, to Ve BE ie i se SL ph 50, 200 288 | 5,090 303, 000 
July i. Sia dle det SVG cand: clu Oh Ur 0 0 8 154 23, 800 
August... loli et JUL dhl sib t slbesy doi olh 30 148 66 80.2 |. 5480 
September ster at ea PIT. sae fae SL, Se, LM 45,800 (64 | 3,410 | 208,000 

The year... Btu Lo Shang Buh LP Gel eit 50, 200 64 | 1,420 1, 030, 000           

LF 

rd)
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Monthly discharge of Colorado River at Austin, Tex., for the years ending Sept. 
30, 1898-1922—Continued 4 hi 

  

  

  

  

Discharge in second-feet 
Run-off in 

Month I acre-feet 
Maximum | Minimum | Mean 

1621-22 
ECT I LR RIG Sn og ME KC SAT IEP, 1,110 206 416 25, 600 
NOV OIMDer hd ld A Lh pen nt uel 314 182 214 12,700 
eeombier. oot rl SE A RA dg 510 196 268 16, 500 
Ar... i a esa 352 191 254 15, 600 
OPTHATY To ola Ne dd a ie Tr 360 191 261 14, 500 
iE) RR RA a ee ed Bad LN at BL UAB BER 3,750 160 358 22, 000 
wo dv) | IRI te PEt Hs SAE FON Sh Bs MUSA ESS El 103, 600 1, 200 19, 500 1, 160, 000 

3h ELE SL LCR I LL SE 99, 900 3,300 | 30,700 | 1,850,000 
IM a i Ga aR re 8, 880 1,100 3, 380 1,000 
1 15 A NERT IS RAED gl Wins ou WOME Sing tl vg RRR S rE SY 11, 000 368 1,720 106, 000 
CE AR MARE) ye 0 ARR 10 MEE I ES 1 Td 858 241 380 23, 400 
Dep omer. i a a Loe a Reg) 186 274 16, 300 

4 TY ROSE, DOA Se Be 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 previous reports, and are considered reliable. ‘ 

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

  

Days of deficient discharge 

  

  

Discharge 
in second- 

feet | 1808 | In [1900-1 | 1001-2 | 1902-3 | 1903-4 | 1904-5 | 1905-6 | 1906-7 | 1907-8 | 1908-9 | 19% 

100 Jose Tenet owed 
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                    40, 000 362 359 dlls 365 365 
50, 000 362 1 SEER] TLE, CRG So 
60, 000 363 S000 Lab de AT a a 
75, 000 364 SOL [onan aloeatii {tom 

100, 000 365 Rg EERE 0 BR 
125,000 1. Jo.c 1 P00 RTH A 1 SRR Kel 3 
150,000 |....... LE Rr SPs co IY Shi Sip {NI SA Je RBI SIR acll ti BE pn           
  

NoT1e.—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 tn 1922—Continued 

  

: Days of deficient discharge 
Discharge 
in second- 

feet 1910-11 j31i-121072-)3 1913-14/1914-15!1915-16 1916-17|1917-18(1918-19(1919-20!1920-211921-22 

  

  

                          

100 3 Lado | 15 1 26 3 45 9 ifadd ht A 
200 61:0 28 1 40 1 44 29 81 | 182 § jan 2 | 
300 | 120 | 125 74 1 68 52 | 203 | 233 A 55 | 173 
400 | 159 | 137 86 1 72 o7 | 264 | 247 10°10 5s 68 | 215 
500 | 183 | 192 | 146 1 83 | 145 | 281 | 260 11 10 85 | 230 
600 | 193 | 222 | 223 1 95 | 177:| 200 | 273 11 14 | 119 | 22 
700 | 223 | 248 | 248 12 | 112 | 222 | 298 | 286 11 24 | 182 | 248 
800 | 225 | 248 | 248 12 | 120 | 239 | 303 | 301 13 34 | 221 | 250 
900 | 241 | 275 | 256 17 | 135 | 257. 1.313] 308 16 39 | 248 | 256 

1,000 | 248 | 286 | 267 32 | 142 1272 | 31500318 22 47 | 264 | 261 
1,200 | 265 | 297 | 276 | 89 | 205 | 280 | 321 | 326 51 73 | 285 | 265 
1,400 | 274 | 310 | 279 92 | 240 | 300 | 333 | 327 70 91 | 302 | 273 
1,600 | 287 | 328 | .295 | 141 | 255 | 310 | 341 | 332 91 | 104 | 317 | 279 
1,800 | 200 | 331 | 296 | 153 | 262 | 315 | 343 | 335 | 112 | 116 | 324 | 283 
2,000 | 295 | 335 | 302 | 164 | 262 | 318 | 343 | 336 | 123 | 130 | 328 | 285 
3,000 | 321 | 349 | 325 | 215 | 289 | 338 | 351 | 347 | 170 | 183 | 344 | 208 
4000 | 330 | 354 | 337 | 246 | 307 | 346 | 355 | 354 | 207 | 231 | 352 | 307 
5000 | 335 | 356 | 341 | 261 | 314 | 353 | 358 | 355 | 229 | 263 | 355 | 313 
6,000 | 339 | 361 | 346 | 268 | 324 | 355 | 363 | 356 | 242 | 284 | 356 | 318 
7,000 | 341 | 362 | 351 | 284 | 338 | 358 | 363 | 357 | 261 | 301 | 357 | 323 
8000 | 344 | 364 | 353 | 287 | 347 | 359 | 364 | 357 | 276 | 308 | 358 | 324 
9,000 | 347 | 365 | 355 | 294 | 348 | 360 | 364 | 358 | 286 | 314 | 350 | 330 

10,000 | 340 | 365 | 356 | 209 | 349 | 362 | 365 | 360 | 202 | 320 | 359 | 333 
20,000 | 359 | 366 | 362 | 328 | 355 | 365 |.___... 363 | 333 | 352 | 361 | 343 
30,000 | 365 |....... 363 | 339 | 357 .|.366 |...._.. 364 | 355 | 364 | 362 | 348 
0.000 |." Lo 262 7 “35 IF aaa A Tar IY 365 | 358 | 364 | 363 | 351 
50,000: {ToT 365 1 200 | 80 lb ree ea 360 | 366 | 364 | 354 
60,000 fi INOOII hull. 360]: 868 1} Sali Aad EL 365 | 354 

000i ote rnb Fh RR IR RG CaN rl RE Ve 358 
100,000 |= fT IOIATITRY 364 {36s «lo Lo ITO ore ALOT ERT 364 
1254000 {ror mzafiamrs 2000" VI RL TORO VR Re Sa Na 365 

50,0800: om 4 BNA J KhLeka, whol TURE PCT TA CREEL 0 LS LL   
  

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. 

EquipMeENT.— 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. : 

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

  

      

  

      

      
              

r oR | ri Evaporation Temperature (°F.) Wind (inches) 

Mean STR 
: 7 rela- 

Air Water tive Aver- Rain- 

Month g humid- ¢ axe ¢ fl JI Float 
ity 20C* | prevailing |(inches)| X108t- | 1,4 

Mean | Mean F 305k Land | (per (a o| direction ng pan 
maxi- | mini- | Mean bi | pan | cent) D oe pan 
mum | mum (mean) (mean) hour) 

Qctober..... 81.5 52.0 | 66.8 66. 3 59, 5471 81. 2 1.2 | Southwest..|' 0.941 4.027 | 4.333 
November..| 76. 2 48.2 | 62.2 6041 Si 55. 7 ak 79,3 EV NHR do... .30°| 2.663 | 3.129 
December. .| 67.2 39.3 | 53.2 51.6 47.4 1 83.0 2:84... aL. do....... 1.48 2. 140 2. 692 
January__..| 51.9 35.2 143.6 45. 4 42.6 87.5 3.8'| North-._._ .Z. 1+ 3.14 2. 359 2.471 
February...| 64.6a | 42.5 | 53.6 |- 52.6 49.2 84.8 3.4] South:.._.. « 2. 55% 22,654 3.349 
March... 68. 1 43.6 | 55.8 58.5¢ | 53.4b I 71.2b 4.1 | Southwest. _ 2.751 24,773 | 25.596 
Aprilod.L 73.9 57.0 | 65.4 7.01 64.0 | 83.5 2.4 orth...._.. 7.21: 24.653 | 24.962 
May... loa da 4.8 1, Lust 75..5 73.2481. 3 1.0 South:...... 4,80 (24,954 | 46.626 
Juhe, ou. i. 92.7g | 67.5 | 80.1d | '80.6 77.4 78.8 | .6 Southeast - fo 2.83 ab, 494 6. 644 
Jay. a 95.9 70.6 | 83.2 82.0 77.8 76.8 1.¥°} South... _. 1 .38 | 8.115 [28.880 
August. .... 97.5 70.5 | 84.0 80.7 77.8 v2.2 7... do. _...5 22 7.265 8.392 
September__| 90. 6 64.7 | 77.6 76.2 72.3 75.2 12 La. dos... 1.11 5. 351 6. 704 

ed rom 1 54.7 mameaee| 66. 4 62.5 78.7 2 00k. Lin ING ov, TE 54. 448Y163.778     
  

a Estimated. 
Note.—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. 

"DRAINAGE AREA.—37,000 square miles (measured on standard topographic maps; 
post-route map; wd topographic map of Texas, compiled i 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. : 

Gage—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 Ser, 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.—Considerable 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 mata 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. - 

COOPERATION. —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 . 

  

  

Gage Dis- : Gage Dis- 
Date, Made by— height | eharge | Date Made by— height | charge 

\ Feet | Sec.-ft. Feet "| Sec.-ft. 
Oct." 4 C.' E. McCashin...__.. 7.00 1,270 || Apr. 30 | C. E. Ellsworth___.._.__ 33.55 | 63,400 
Dee... 15 | D..A. Dudley. ........ 5. 88 527 {| July 19 | Trigg Twichell________. 9.10 1, 700 
Mar. 8 | C. E. McCashin....... 5.84 576" Aug. 19 |=... G0. Sa b8.11 905 
Apr.-29 {-C. E. Ellsworth... ... 31.7 |a57,300 || Sept. 28 | McCashin and Slack___| 7.40 402                 a 
  

o Surface velocity observed and coefficient of 0.95 used to reduce to mean velocity. 
d t 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 
ending Sept. 30, 1922 

SURFACE WATER SUPPLY, 1922, PART VIII 

, Tex. for the year 

  

  

      
  

    

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

) BEAR 2, 140 530 794 422 | 1,720 | 1,180 | 6,550 | 68,700 | 4,780 | 2,460 535 
FOIL PR , 650 515 999 418 | 1,230 | 1,200 | 5,800 | 71,800 | 4,900 | 2,300 535 
:; SURAT 1,700 505 | 1,430 427 843 | 1,150 | 7,190 | 75,100 | 5,750 | 2,200 535 
doi unt 1,290 495 888 450 740 | 1,100 | 12,000 | 78,800 | 6,820 | 2,100 535 
Slasud sa 1, 080 485 634 440 722 966 | 49,300 | 78,800 | 8,180 | 2,010 535 

ERE RL ERENT 947 495 575 445 656 740 | 50,600 | 77,100 | 6,050 | 1,960 535 
/ PETER 914 495 590 475 606 639 | 43,100 | 75,100 | 5,030 | 1,880 535 
aie dineiy 1, 540 495 740 515 590 576 | 32,600 | 71,800 | 5,160 | 3,060 465 
| 5 Aa Wl BA TR 1, 530 505 662 455 595 565 | 22,300 | 68,400 | 5,030 | 7,140 535 
30. 1, 300 495 612 698 612 495 | 15,600 | 49,800 | 7,820 | 5,600 900 535 

Noveeid, dre 1,120 475 580 515 570 545 | 11,400 | 23,800 | 6,820 | 4,150 535 
| EERO by 973 450 570 450 540 525 | 8,930 | 18,300 | 5,600 | 3,220 535 
ASoaee L002 882 455 555 436 510 520 | 9,290 | 17,000 | 4,900 | 2,670 535 

i FN ft 876 460 530 440 495 525 | 23,200 | 17,600 | 4, 520 | 2,300 535 
PAL PARAL 980 450 530 450 470 525 | 20,100 | 13,800 | 4, 280 a 

i LIOR add 986 436 565 954 465 490 | 11,800 | 13,400 | 4,020 535 
Ylaoha ll 914 432 510 758 470 445 , 040 | 12,700 | 3, 660 535 
18 un cui. 862 422 470 | 1,170 475 445 | 6,100 | 15,800 | 3,440 535 
A SOA A 818 409 465 634 470 436 | 5,080 | 33,100 | 3,220 400 
20,cs iio own 782 422 465 704 465 414 | 4,670 | 42,600 | 3,160 895 400 

1 SEMEN 3 740 422 450 540 455 404 | 4,150 | 48,500 | 3,160 820 535 
by SOR 734 418 388 495 460 400 | 3,380 | 42,000 | 3,220 900 820 535 
1 LEAR UR 728 427 364 460 455 414 | 2,900 | 23,800 | 3,060 745 535 
pl; NE BOT 680 432 440 455 530 432 | 2,650 | 16,800 | 2,890 675 400 
IRR aie 662 422 440 450 | 1,900 | 1,020 | 2,550 | 15,400 | 3,060 675 400 

ol RAIMA 644 418 436 440 | 2,140 | 1,970 | 2,500 | 13,800 | 3,660 675 400 
1 Pn 622 418 436 432 | 1,600 | 1,090 | 3,280 | 10,400 | 3,900 675 400 
SA ET 611 418 440 999 | 1,280 | 1,820 | 28,600 | 7,480 | 3, 550 675 400 
DY dd Sg 590 418 450.1.1,230-]....... 1, 900 , 700 | 6, 3,330 675 400 
LA Re 565 427 436 | 2,050 |._..._. 23,900 | 63,000 | 5,750 | 2,890 605 400 
3 BRR 555.1. .....a 422 1,300}... 00. 13,100 |.c. Ls 5,00: oll 605 1 ua                 
  

NoTeE.—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 determined 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 Sept. 

  

  

  

      

30, 1922 

Discharge in second-feet 4 
Run-off in 

Month acre-feet 
Maximum | Minimum | Mean 

OCIOBeY au oN LARS 2, 650 555 1,010 62, 300 
NOVEDEY - a a  e  nn 530 409 455 27,100 
I DT TE A JOR Sl Pr RARER ON 1 HR a le 1,430 364 576 35, 400 
JARUAIY. aide c iis an Bo i ly Se al Ln 2, 050 418 649 39, 
February... ooo ul La lod a lage III Le 2,140 455 788 43, 800 
1 EE | eR A NR AR SR REN ha hr he Bln al 23, 900 400 1, 930 119, 000 
70 0 AO TRE ERR Ml SA ON 63, 000 2, 500 17, 300 1, 030, 000 
May i dd a a ed Ls aa 78, 800 5, 160 36, 100 2, 220, 000 
LE AM a A AR I NR LL RL ip A J 8, 180 2, 890 4, 530 269, 000 
NC pe 7,080 Lolo 1, 880 116, 000 
Lr ORR CD REN CE ae NR CE Cl SR GN Sl SRE BR LED MEO X 827 50, 900 
September. i id el a Sa Li 535 400 492 29, 300 

i 407 A RAC RT A Bl I SO A 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. : ; 

ReGuraTiON.—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 

  

  

              

: Date Made by— Lui vy ig Date Made by— pong, 

Feet | Sec. -ft. Feet 
Oct.- 6 | C. E-McCashin___.._. 7.34 1,250 || July 19 Tiles Twichell (JI11_:¢ 9. 26 
Dec: 14 (D. A. Dudley....io..4. 6. 16 700:1- Ang, 2hh or dor. Lae aii me we 7.91 
Mar." 9 C. E.McCashin_ >... 6. 34 734 || Sept. 27 MeCashin and Slack___ 7.34   

Dis- 
charge 

  

Daily lirchages in second- feel, oF Colorado Ruver at Wharton, Tex., for the year 
ending Sept. 50, 1922 

  

  

                        

| 

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

Yooose voady 1,610 662 765 574 | 1,810 1,610 9,940 | 36,100 | 5,510 | 2,460 815 570 
yA he VC 1, 690 654 830 574 | 1,810 1, 930 5,630: {1 niin y 270: 1.2, 330 790 514 
y. El 2, 640 642 | 1,080 582.11,650 | 1,340 | .4,050 |... .... 5,510 | 2,240 740 500 
SRI 1 1, 970 658 | 1,180 582 1.1,210 §. 1,490 1: 9,550 1... ..o.. 6,110 | 2,020 740 504 
os a 1, 490 654 | 1,290 578 994 | 1,490 O00 Ma 7,080 | 1,930 740 500 

RAN IRA 1,270 | 622 925 586 8751 .1,080.(32,300°........ 7,730 | 1,810 715 538 
Foaunlic. og 1,120 622 780 602 825 845 , 2008150 LL 1 6,830 | 1,730 | 715 5562 

By ag 1,010 622 805 622 750 735.) 33, 200 la. iec-an 6,350 | 1,730 740 570 
pro diee ia 1,270 602 805 695 720 710°025,400 1.0. 20 5,630 | 2,420 715 570 
103.0cix0:088 1,300 602 | | 780 765 690 666 | 17,000 |i. _.__... 6,230 | 7,080 690. 570 

BREST liye 1, 340 602 805 745 582 646 112,300 {LLiloi 8,510 | 5,990 690 552 
12a ve gob 1,220 602 755 860 670 622 , 550 | 23,400 | 7,340 | 4,490 | 650 535 
YE daly 1,120 602 715 695 626 630 7,990 | 15,700 | 6,350] 3, 550 690 552 
Vv and dear 988 602 705 634 606 590 | 13, 700 6,110 | 2,960 715, 552 
$8.2 Lo 930 602 686 614 570 586 | 20, 200 14.300 5,630 | 2,780 715 552 

: 3 i 

? LL EO 988 636 670 678 566 686 | 14, 000 4,710 | 2,420 715 650 
i OL COMER 1, 020 622 650 850 566 610° | 9,290 | 12,700 |'4,270 | 2,060 740 740 
7 SU ORY ST 988 642 682 | 1,100 563 5566 6,710 | 11,500 | 3,850 | 1,890 890 700 
19. 500 ike 952 634 654 825 556 521 | 5,510 | 17,800 1 3,650 | 1,700 915 654 
LE ARN 1905 606 642 735 566 510 | 4,710 y 3,250 | 1,570, 865 610 

1 ER REINO 900 598 630 845 556 504 | 4,490 | 29,700 | 3,050 | 1,450 795 590 
ps AEN CIR 870 602 630 815 570 490 | 4,050 | 32,800 | 3,050 | 1,380 740 590 
2B a 830 602 642 778 532 476 | 3,550 | 30,200 | 3,150 | 1,270 670 610 
SER FRR 825 594 606 740 524 482 3,200 | 19,000 | 2,960 ! 1,160 630 610 
DD en mai med 820 590 602 702. 535 | 1,530 | 2,960 | 14,500 | 2,690 | 1,100 610 590 

20 ei ke rir 3 780 582 594 665 | 1,270 3, 900 2,740 | 14,400 | 2,510 970 630 570 
Hy a RR 770 574 590 628 | 1,810 3, 250 2,780 [12,600 | 2,960 915 650 552 
28 wl pay 730 570 590 590 | 1,730 1,730 6, 950 9,940 | 3,050 865 650 535 
7: RANI 720 563 586 815 |e s a esics 2 26,600 | 7,860 | 2,960 865 670 532 
30.01 Laon 700 678 586-1.3,250: 1.5... 16,500 | 32,100 | 6,830 | 2,780 865 630 521 
ETI B74nt 0 Local ESO 8, B50, YN. cre ol 19,0004. ood 16, 1104 cry - vnc 815.1; 1990} - --- mu 

i li 
  

NoteE.—Owing to incomplete record discharge partly estimated Jan. 22, 28, Mar. 30, May 10, 13, 19, 20, 
and July 8-13. No record and discharge interpolated Oct. 10. Dec. 4, and Jan, 23-27. Discharge estimated 
May 14-16. 
feet, on respective days a follows: 35.1, 36.7, 39. 2, 40.5, 40.7, 40. 6, 40.3, 40.0 39.6, and 37.3. 

Stage beyond limits of rating curve and discharge not determined May 2-11; gage height, in
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Monthly discharge of Colorado River at Wharton, Tex., for the year ending Sept. 

  

  

  

  

30, 1922 

Discharge in second-feet 
. _| Run-off in 

Month 7 acre-feet 
Maximum | Minimum | Mean 

LTTE i SRR SER IARI VIN SM go ny JOB RL IT ‘2,640 674 1,110 68, 300 
NOVO. o.oo nr ai al 678 563 614 36, 600 
DOCBITIDOL. oa vl re ate i a hw Si Be SAL LS 1,290 586 737 {.., 45,300 
Wn Ee TR AA ER LAE A SOR feel Cy nl SR SE 3, 350 574 873 | 53,700 
Lie EY a0 RR An ARRAN AARNE LT Li SoM OL AE Naas 1,810 524 883 A 
Marehidood to Lol aoa dal LACIE TRG I ITY 4 WER OR AL 19, 600 476 2,210 136, 000 
April. di I ee st TNR 0 Ss 35, 200 2, 740 13, 100 777, 000 
Fo A NR RE a BLL BIR Ls il i a 6, 110 Lc im 
Ek TE RNAS ATM iis 0 JE SRNR aie SESS. L/S 8, 510 2,510 4, 840 288, 000 
AY ee a a 7,080 815 2,160 133, 000 

ARGUS. UE ae Ie an RS Lae 915 590 718 44,100 
September Ji wii LL Ra a Lh LL 740 500 573 34, 100 

RG ear. . a A 476 a re a         
  

NORTH CONCHO RIVER AT SAN ANGELO, TEX. 

LocaTioN.—At county concrete viaduct in San Angelo, Tom Green Gonnty, 1 
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). 

RECORDS AvAILABLE.—October 27, 1915, to September 30, 1922. 

Gaae.—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 pier 
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: Maximum stage recorded that of Aprils 26, 1922; no flow for 

.. ~ several periods during record. 
Ice.~—None reported during year. Hoh 

DrversioNs.— Records of the Board of Water Engineers for the State of Texas 
show that about 600 acres have been declared irrigated by diversions fro 

North Concho River, all above station. : 

REGULATION 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 Siremely low or high stages, 
when subject to large errors. 

Discharge measurements of North Concho River at San Angelo, Tez., during the 
year ending Sept. 30, 1922 

  

  

‘ oi Gage ~ Dis- 
Date Made by : height | charge 

Feet Sec.-ft 
Noy. 5 ENSworth anQ Dudley... i he a RY rs 
hi I Dn Tal EE HE SRN OER cL REARS OTE Rn a er XS Or RR Se RE a Si A 0 
July 31 | Trigg Twichell. oll jedis 0 oho an sadn Yew uantn ol 0.44 .6       
  

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. 

iP daiaresn ath 347 | 24 11 Fo gigi 160.0. 0.6 | 1,290 6.2 i 2 GER wp den Bib fe of & 
RL LE 391 + 17 848 PR by 00 bk 4 775 | 58 h bt HU PE a A 
3eina 2.8 270 | 130 2,000 OD Yeetan 185.0... 4 605 38 flay ball BR KN 

7 EAT 7 122 | 24 1,280 pS 19.0 4 221 9.8 29 Ki ed 0.2 
CARE 5 77] 85 342 Js a 20...... 2 118 ran y FEI DER acl 1.7 

Ouiaist 2 50 | 36 149 far ov join v1 AREAS 2 118 | 52 6.6. it 5 
) I 2 33-16 | | INSPRAAA (uf RT 22... 2 64 | 28 5, Sti andr 2 
8. ...1,420 26 13 + NF KR abi IN 2307s a 2 41 14 0 | EN OO 1 
ool 78 20 |. 14 ait fe wm 24... 121 36 9.8 3 Qa 

10.50: 14 19 12 Lt G1 B7 EA ait] SO 25.000 27 31 7.9 3.2 Llu tate 

2 1 PAY 6.6 19 9.8 1) BSA sin 1 HE Bc 28 6.2 Me 3 bn DEL, BERET 
12.0863 2.9 14 9.8 Slifalucl fionk 27. hing ooicid 24 4.5 jE 3 IREUTE A La 
13.0 1.7 14 9.2 pf RARE LL Bee 28... ..1" 790 20 3.2 12 ies 
4.x 1.2 33 7.9 195000 ih A 29....] 186 35 2.5 HS TR ei 
15.: 0 .8 | 2,540 6.6, + 1 0 EN Wak) TEN 30....| 106 22 5.0 hy MOR ENA, 

| +) Eat I ded i fon tho FL a Lt a PE 
{                           
    

NoteE.—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. 

Monthly discharge of North Concho River at San Angelo, Tex., Jor the year ending 
Sept. 30, 1922 

  

  

  

    

Discharge in second-feet 
Si) Run-off in 

Month i 316% acre-feet 
Maximum | Minimum | Mean 

RR LE SR AE TE ET ne ive Ten A eal Me 
MY. in ir mi han nn wes ne we SS IEC 2, 540 14 239 14, 700 
1 AR eC atte ee SR Re SS al od 130 2.5 22.2 1, 320 
JOY. a A a 2, 000 6 165 10, 100 
LL Rn AIS SRC POR a Sa NI AO ERIN SRA) .4 0 .04 2.4 
I OPUOIIDEY.. ful is he cas uh wd ek wm rm arb 1.7 0 .09 5.4     
  

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

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

DRAINAGE 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 Geslogical Survey; scale, 1 
inch=25 miles). 

RECORDS AvAILABLE.—September 17,1915, to September 30, 1922. 
GaGeE.—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. ; 
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. 

REGuULATION.—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 near San Angelo, Tex., during the year - 
ending Sept. 30, 1922 
  

  

      

Gage Dis- Date Made by— 2 HS IIe ns height | charge 

pe LJ 

> 1 JERRER HE | : f " io bi i Feet Sec.-ft 
Nov..: 74 D.-A.. Dudley. .i.i.- SIRI IAR LER An dp ati Sr Opt pL STEAL 0. 46 2.2 
a. I (West A haat AN Sida bh Ne li re S50 ail 1.8 
Jualy«31. [ Prigg Mwichell. Cc A ie wn rR TNE} IO) 3.6 
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Dazly discharge, in second- feet, of Concho River near San Angelo, Tex., for the 
year ending Sept. 30, 1922 

  

  

  

  

  

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

2.0 nL? 1.1 1.2 6.1 1.9 20 haa. 149 63 2.4 2.0 
20| 16] 124. 6.71538 PT 112 | 785 2.3 9% 
1.9 1.6 1.2 7.4 1.8 5 Rh CNR 416 {5,180 2.3 1.9 
1.9 1.6 1.2 6.8 1.6 27 iad smd 178 ibn cin asi 2.2, 2.0 
1.9 1.6 1.3 7.) 1.6 10 a. 256, [a eee 2.3 1.9 

Otitis aia 1.8 1.6 1.3 55 1.6 485] ia, 2.1 1.9 
oo og A de 1.6 1.6 1.4 4.5 1.8 273 Lgl 2.1 1.6 
ACT RPI J L6, 1.8 1.6 7.4 1.7 A82 (if ges 2.2 1.5 
HRN aha 1.6 17 1.9 6.3 17 154 ul 2.1 1.7 

LEE A LAE 1.7 1.8 1.9 3.3 1.6 1277}. sn eiicl 2.1 3.3 

1 9 TON wil 1.7 1.7 1.9 il 1:7 1 & br 81 KRESS Ble, 2.0 1 6 
12. on ay 1.7 1.6 11 2.0 16 3.7 hb RAI 2.0 1.5 
13. oe pa 7 1.7 1.6 } 1.9 1.8 1.8 103 37 1.9 1.8 
Moet NT 1.8 1.8 1.8 1.8 92 29 1.9 1.6 
| 8 NPI SERN 1.7 1.8 2.0 1.7 1.8 8 | 80 1.8 1.3 

16. coin ius 1.7 1.6 1.9 ‘ha 1.8 70 68 1.8 1.3 
gOS 7 1.6 (|= 1.8 1.9 1.8 144 64 2.3 1.2 
IB. luff 1.7 1.6 1.6 1.9 1.8 163 57 2.3 1.3 
195. ceo ne 1.7. 1.6 1.6 1.8 1.7 101 11 2.3 5.1 
4 LANA IEA, 1.7 1.5 1.6 2.0 1.8" 84 10 2.1 3.7 

PA ANA 3 17 1.3 17 1.8 1.7 125 9.6 i 4 1.9 
1 IRA 1.7 1.2 Yo? 2.0 1.8 97 8.9 157 1.6 
J, Rn 1.7 1.3 1.8 2.1 1.8 103 8.2 1.8 L3 
1 TARA SLAY MY 1.3 1.2 1.8 1.9 1.8 78 7.5 2/2 i 0 
V5 Fy < { CR 1.7 1.0 1.3 1.9 2.0. 1.9 64 6.8 2.1 1.4 

26: ilu 1.7 hy 4 1.3 1.9 2.0 2:0 Load. 132 56 6.1 2.0 1.4 
asnilcnennn 1.7 .4 1.2 2.7 1.8 PBF RRA 120 50 5.4 1.9 1.3 
Busines es 1.7 .2 1.2 3.5 1.9 9. 110 41 4.7 2.2 1.4 
20. iene L7 .0 1.3 Ho RIERA 2.0: cine 111 28 4.0 2.1 1.4 
0. an uy .6 1.3 4,9 ocho FE 90 72 3.3 2.0 1.2 
EERE 8 Ch PARAS 3 PA UFR RRS, 1.2 55 Lie. 19} aan can 82 H.1 a ss 2.6 LO. aa 3                           
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 discharge interpolated 
Oct. 4-3. H-17, 19-25, 27-31, Nov. 1-6, 20, 21, 25-98, 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, and 19-20. No record Apr. 24 to "May 3 and July 412; gage read Apr. 2, 27. 5 feet 
and April 26, 36.8 feet, ‘and another maximum stage of 26.9 feet occurred between Apr. 26 bind May 5. 

Monthly discharge of Concho River mear San Angelo, Tex., yor the. year Tending 
ser. 30, 1922 

  

Discharge in second-feet 

  

  

; Run-off in 
Month acre-feet 

Maximum | Minimum | : Mean 

October... load). aldat.onved acdc inte 33.4. 2.0 1.6 1.73 107 
EN OVOINDCY . Cv iii of mn nn's' = nd pl Ta A SE Sha ote wo wp pel 4 or sm 1.8 0 1.37 81.3 
December__________. Lobb OAR EEA EE RNASE LE ASTRO) LER REO RG. AR) PR EW 0 A SA 4 11.14 70.0 
FONT doi old Lda wd a smi = dana ries pop i 5.5 1.2 2. 06 127 
RF eDIaary a i 7.4 1.6 3.39 188 
March. .... Ried len diald. Biddned ste fending 2,0 1.6 4 179 F110 
ADL d= de a Go 11, 300 2.0 546 24, 900 
May 6-31 cure. 2 i Los sda cal Sahm BE re an 4, 060 82 929... 47, 900 
JUNG. dd a I cb al, 485 26 137 8,170 
August.i....... SRT I a aT URE 24 1:7 2.07 127 
Un ad RNR REE Syd. pnd nity sd TR Sn 5.3 2 1.82 108         
  

NOTE.—See footnote to table of daily discharge. 

CONCHO RIVER NEAR PAINT ROCK, TEX. 

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

~ Concho County. i
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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 Crglonient Survey; scale, 1 inch=25 
miles). 

RECORDS AVAILABLE.—September 20, 1915, to September 30, 1922. 

Gaage.—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 Rurifg avert 
periods of every year except 1920 and 1921. 

Ice.—None reported during year. 
‘Diversions.— 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. 

RegcuraTioNns.—Ten storage dams of small capacity are located between this 
station and San Angelo. An abandoned dam, 12 feet in height, known as 
Fourmile,K 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, Ton. during the year 
ending Sept. 30, 1922 

  

  

Gage Dis- : a Gage Dis- _ Date Made by— | height charge 1 Date |. ....Made by ~| height | charge 

Feet Sec.-ft. Feet Sec ft. 
Nov. 8 | Ellsworth and Dud- May 3 | C. E. McCashin__._. 12. 69 | ¢18, 300 

Joy. aii aha Li a(), 52 0 yo RAR 1 A SRR Rar 5. 89 3, 080 
Jan. 12:{ R. re Wests... ...... . 80 b.5 || July 30 | Trigg Twichell_._____ . 94 1.3                 
  

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



52 SURFACE WATER SUPPLY, 1922, PART VIII 
4 

Daily discharge, in second-feet, of Concho River near Paint Rock, Tex., for the year 

  

  

ending Sept. 30, 1922 

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

Yous mii sity 0030, foe ic simian’ 0.8 0.3 7.4 1.4 1:60 cries 165 43 AY 
 apEaunt conte A 7 oi 11 1.4 jw MENG 168 | 1,480 2 6.200 
Bibiana x AS [82 rin .6 7 13 1. 2 6.0 |.10, 500 176! {so LLY Ah. 
AR ND i aa .6 il 15 .8 4.4 2, 240 178: ait. LS oh 
BALA oq 1A .6 Af 15 .8 4.4 717 185 LU. 218 : FAR La 

+ Sh pc Fae A MERE WT Ys 15 .8 4.1 
0 adaia. og 98 ueendas if Loli 13 27 4.7 
Bono an 7: 2 HEE « MERE .7 |11, 500 
AN nti pl A TT 21 .8 11 .8 , 200 

10...3 on SEA SURE Sd. 8.11 .6 407 

Modal hon Ii. lent Ww, .8 10 .6 204 
yb RN AT : 1G: Rees aT . Sif 29, 7 ad 120 
pb ERASE ANS ded hed f Ee SELLER S00 a .8 9.2 .8 67 

ER INC 0.1 .8 ul 8.3 oil 58 
sb ply ki Ne anak, 3 1.0 .8 6.0 37 40 

11 REA ls LEA 0 “2 1.0 1.2 5.0 .6 36 
37... eel 2 .8 1.2 3.8 “1 38 
18. vai 5.2 <l 4 IRE .6 30 
7}! At fo | .4 | 1.0 3.8 At 24 
20... 1. ua 2 .4 Bi hei 813i 4 .6 20 

Cle un aud +3 .6 1.0 .8 3.1 7 17 
Ca “3 adc 101g 120 2d .6 13 
x ae Shed .4 1.0 1.0 1.4 2.0 .D 12 
BEU Ds .4 1.0 .8 1.4 1.8 +51 1,900 
25. iat ad «2 10 .8 1.6 1.8 1.0 (17,700 

ESO EW | “2 .8 .8 1.8 1.6 LOO a pm 
bE 1 +7 1.0 2.2 1.6 i Fl Bll he 
28. esr 9} «7 1.0 2.8 1.4 1.29... nN 
00 ens | 0 PT TET EN TR RS Tid fos ade 
LR SRR ALR RYE oT .8 REA PEARL 1.6 810 
«3 NEE RS REST IN I, UT .8 Oc Slat. om Blo frig                           
  

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 (high water), May 1, 2 (high water); July 3-28 (moderately high 
water first part). No record and discharge interpolated 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 year ending 
Sept. 30, 1922 

  

Discharge in second-feet 

  Run-off in 

  

Month SA D0 ., acre-feet 
Maximum | Minimum | Mean 

A I Ra 0 RE J 0.7 0 0.21 13.1 
November L200 FO QLL8 U0 JO Loa lial Us 1.0 0 .32 19.0 
DECIDE p's Ems Fob ser dS als Spyder iris rat Th fpr Fis de i 1.0 .6 . 80 49.0 
A EY te ot I wrest tv 0 im Hi tam mn ot 6.5 i 1.45 88.9 
FL ODPUALY . anda ii i lv Su Seay tad, owe Pol Sh Lag 715 1.4 v.22 401 
Mareh cn de a 1.8 .5 . 88 54.0 
A DTI ra os ae oe rt EN te on mt le 7s 0 Eiri pd Gi om wi we cn tp 3 RRO RE a a 
May 3-3. Sioa) cb bs ad aA 3 Lot ad 10, 500 +141 1,390 79, 900 
One a ro LL a CN Sean tae 188 35 137 8,170 
JUN a a iL oy din tn aw Amn a Yan = we ws = | Sis oe 4h ie fo ME BL wh wr Se 
AUGUST. ria a i AEN ue a on wa mr ed ww mm em 3-1 0 . 66 40. 5 
September... ota doi. en oh ew 7.3 0 . 49 29. 4         
  

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

LocaTioN.—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). 

RECORDS 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. 

DiscEARGE 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. 

ReguLaTION.—Flow unregulated by storage or water-power plants but is largely 

gongrolled 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 

  

        

  

      

  

| 

a Gage Dis- x 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_.._... * 2.46 71.8 
Jan, 12 TR. GQ.’ West. ot.” LS} 7.1 || Aug. 3 | Trigg Twichell___...___ 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. 
| | : 

Ys re Ep er J130 5.5 11 4.6 |° 4.8 1.8 | 22 144 46 | 24 4.8 8.0 
a emo 5.6 8.5 5.1 4.8 2.2 16 105 45 | 27 4.2 Sad. 
SATE I 241 5.6 7.0 4.810,,14.84052.2 1200, | |uuicaun 306: 91 4,21.°°9.5 
BE Am MI 64 5.7 14 5.1 4.8 2.21111 174 88 | 38 4.8 9.0 
Sr laathilh 29 5.5 20 5.1/4.8 20271134 121 55,1 1:31 4.8 8.0 

23 5.3 19 5.1 3.6 2’2 17 81 ‘50 31 4.8 8.5 
21 5.2 | ,20 | 5.3 3.9 2.2 14 65 130 | 31 4.8 7.5 
21 5.0 21 5.2 4.8 2.2 38 65 57 29 5.4 10 
22 4.8; 21 5.4 4.8 2.2 13 59 47 26 8.5 10 
22 3.6 21 6.0 4.8 2.2 10 59 48 | 25 8.5 10 

Na ciipunsdt 21 2.9 21 5.7 4.2 1.8 8.5 57 47 25 %5 10 
: A RRA INCE 21 2.22% 6.0 4.2 1.8 8.5 56 46 | 25 7.5 10 
I, DR p DARA SA A | 22 2.21721 i 4.5 2.0 9.5; Luu 45 | 22 75 9.0 
4 XTi KL TRAM SRA 21 2.4 14 4.2 1.8 0,5 1 La , 42 19 8.0 11 
I A 21 2.6 9.5 4.2 1.8 9.0 255 40 10 8.5 11 

| RARER EL 19 2.4 9.0 4.2 1.6 8.0 153 38 12 9.5 12 
1 4 (NEE i 21 2.6 9.0 4.8 1.6 Se0 ils. L 401 12 0H 12 
3 1 UI BEA SE 21 2.4 7.4 5.1 1, 6/]40:.8.0 170 41 11 7:5 12 
30 call 20 2.4 eT 4.5 2.0 7.0 130 40 9.5 1.5 15 
Wri. lye 21 2.6 4.8 4.5 2.0. 750 95 40 8.2 9.5 17. 

y) EARN EERE PARSE KARR 20 2.8 4.2 6.0 4.2 1.6 7.0 69 39 7.0 9.0 19 
1.3! AA 0 OR 20 3.6 3.9 4.5 1.6 7.5: 64 36 7.0 8.5 15 
4 FER Nh ge 20 3.3 3.9 3.9 1.6 8.0 57 36 7.0 8.0 14 
7. BRAN le Sh Syn 19 3.3 3.9 3.9 1.6 laniddas: 54 35 40 7.0 14 
y!{ REEARA ESR 18 3.3 4.4 3.9 1.640 0 55 31 7.0 6.0 12 

18 3:3 4.9 3.9 1.6.10 51 29 7.0 57 12 
17 3.3 5.4 3.6 bog | iy CATA 51 37 5, 7 7.5 10 
17 3.3 5.1 2.4 2.8 qi 51 30 5.4 6.5 10 
17 3.0 SH AOA KR RN Re 92 49 Bi 48 5.7 10 
11 3.9 oD te ae RR 47 22 4.8 6.:5 10 

HL i Ao a 62 al angull RORY 4.8 on LOR       

  

                
  

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 Qctiil, 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, 2 
30, and May 17, with respective mean vdully gage height, in feet, as follows: 10; 25, 5.40, 6. 60, 6. 95, 12.3 
7.35, 4.20, 4.25, and 6.80. 

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

  

  

  

) 

‘ i Discharge in second-feet. 

Run-off in 
Month gel i TT T| acre-feet 

Maximum | Minimum | Mean | 

ONY. Ls i oN 241 54 35.3 2,170 
INO VOI EE aiivinte ab sn rable ew rp DS = Sensing A Li 5.7 2,2 3.65 217 
YBN EE OGRE RIE. SO sh Srl Le A Safina st A 21 3.9 10.8 663 
BL Font 1 Fo, AT Sk LB al) A APSO MINRRUN LS SERA LAS 3 al aE Be MA 5.72 351 
PFebruary........... eR lah Ca, ea ay 5.3 2.4 4.31 239 
Mar ey rr od re Se Sr SS Fil AADAC Wl VR nA 
ADI a ne a Ll Sh ay Ji TAN er ETT 

On AARC NSAI TER TT 018 AREAS eT, J 1 BENE RE! Cn RG [Du 47. glean yo bol ai 
JUNE... ima BA LO Ci hs de, Sa Ly a 306 22 53.6 3,190 
TORY mi, 91 4.8 18.5 1,140 
AES de Sl du SS Le 9.5 4.2 6. 87 422 
SD OI DE rt i ie wp wi is em = Bi oP 195% 7.5 11.1 663         
  

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

LocaTtion.—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. 
DRAINAGE 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. 
Gaage.— 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. anne] 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 DL: 

March 24 (discharge, 25 second-feet). 

1904-1906; 1915-1922: Maximum stage recorded, that of Apel 26 or 27, 

1922; no flow August 9 and 10, 1918. 

Tor 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. 

RecuraTioN.—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 

a. 

  

  

      

: ow Gage | Dis- 
Date Made by height | charge 

Feet Sec.-ft 
Nov. 18 VU Ellsworth and Dudley. oo... ii inn inv im nd wns dims sm ada a oy 1.44 
ALOE al CR EIR CR RN wR Ee eR ARINC Se 1.54 45.9 
July: 28. iPrigg Twichel ed se a a I AR eg Ce a Re 1.73 64.3 
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Daily discharge, in second-feet, of San Saba River near San Saba, Tex., for the year 
ending Sept. 30, 1922 

  

  

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

Yoo Oni st 54 39 42 46 59 49 370 | 5, 600 370 127 67 60: 
ETA DS 58 39 44 46 62 47 207 la. 384 129 65 58 
Lng TBA Lt Ee 50 37 40 46 61 52 4 ERE 370 395 60 62 
APRIL. Bat 233 38 35 44 58 it J ERTL 6, 140 485 353 60 58 
IR RINE 233 38 35 41 59 55 | 2,140 | 2,240 761 467 63 58 

DARA FAD 127 37 37 40 59 60 545 | 1,400 426 209 71 58 
7 Io Baten A oh 88 38 43 40 54 54 291 | 1,070 485 168 63 58: 
HL BER AIC 68 35 44 40 54 51 777 841 515 152 59 58 
SR a 58 32 45 42 58 49 682 | 1,610 575 139 74 58 
1 RE Fa 51 31 51 44 58 46 1213 0! 384 138 268 60 

Re RSI SR STA 45 31 55 46 55 43 182 745 317 127 96 73 
71 at TA 43 33 58 45 51 49 147 651 292 116 80 69 
(Fat 43 32 58 45 46 44 132 809 268 110 73 61 
i SERENE Ta Cay 20] 40 33 54 48 48 40 122 | 2, 660 244 110 70 60 
om. cise ie 40 32 59 50 48 42 119 | 4, 244 106 69 60 

1 RO We Ag 38 33 61 52 46 43 112 | 2,310 220 111 69 60 
1 GOR ren 40 33 55 52 48 41 98 | 1,240 244 114 68 60 
tb YS SE SER 41 35 55 54 47 40 87 | 2,450 256 111 69 74 
A VAR Set ns 39 35 61 53 46 47 84 | 1,440 207 101 68 70 
DOL La Sid 38 32 55 50 52 41 82 841 1203 92 70 69 

1 1 RRNA Aired 36 34 50 50 51 33 82 841 194 84 75 71 
22 in TR 37 37 49 52 50 30 79 | 1,400 188 82 67 71 
28 a i 36 38 47 56 47 31 75 178 80 64 68. 
bhp XBR UAE 38 49 45 59 46 30 85 470 172 78 63 67 
ice adn 38 45 41 62 49 65 | 6,050 398 170 73 63 71 

26. La Selb 37 48 41 63 52 67 [2c ln das 384 166 69 63 70 
27 te, 39 46 41 62 50 61 LL. 356 154 68 65 74 
28 icin aude 39 38 41 56 50 54 8 343 147 67 60 70 
20 nn ats 38 38 41 {110 TR 3,620 | 2,480 343 138 98 58 67 
80. Rr 38 38 42 {i Sl SRC ea 6,590 | 1, 330 127 102 58 6%: 
31 ono ag 39 psa uin 45 L400 N SORPTAN Cet ¢ 7 4 FY Fave 343... oud 73 7 Ne YA                         
  

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 mear San Saba, Tex., for the year ending 
Sept. 30, 1922 : : 

  

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

  

’ | Maximum Minimum | Mean 

  

  

  

  

    
  

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

LocaTioNn.—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. 

DRAINAGE 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. 
‘GAaceE.—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. Chanel shea 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, sept 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). 

11915-1922: Maximum stage recorded 18.00 feet during night of September 
15, 1915 (discharge not determined); no flow during several periods. 

Ice.—None reported. 
. DivERsIoNs.— 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 Those such diversions materially reduce 
flow at the station. 

RecuraTioNn.—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, Tezx., during the 
year ending Sept. 30, 1922 

  

  
  

  

> ue Gage | Dis- 
Date Made by : height | charge 

: : : Feet | Sect. 
Nov, 3.1 CoE: Elsworth. oo oo ade a lead sil OC wali WoL 
Aug. Su Mriggwdehe ll ter ARR ER 1.17 | 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 

Vv 

  

  

  

                

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

i GOR 0 Vi x WN 2.5 2.5 12 16 17 13 58. Jina oy 33 16 6.4 1.0 
I 2.5 2.5 12 16 17 13 47 165 32 16 6.4 1.0 
¢ BAGDE TRA A i TL 6.4 2.5 12 16 17 1B ni nO] SET JI 26 5.8 1.0 
Sg a EEN 4.2 3.2 12 16 17 0 te Se rg gs 71 41 5.8 1.0 
RA a Se Bi 3.9 3.2 12 16 17 15 136 177 49 | 28 5.3 1.0 

Beal 3.9 3.2 14 16 17 15 93 143 38 | 23 4.7 ol 
f ORAM RT RS | b 3.9 3.2 14 16 17 15 68 122 Livia 23 4.7 .6 
NE SO 3.9 3.9 14 16 15 tb: 2 He 100 129 20 61 v5 
ein pipe LAH | 3.9 3.9 14 16 15 13 114 | 86 75 [120 25 «4 

30 i a iad 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 9.1 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 

i 1: TURAN OIG On 3.9 5.8 16 16 13 11 36 100 3533 6.9 4 

16... ioe Ld 3.9 5.8 16 16 13 11 31 75 35 |.25 5.8 4 
ti rg Chg er pe A 3.9 6.9 16 16 13 11 SH. 100 | 19 39:0} .4 
d8 Yel oy Lo 3.2 6.9 16 16 11 11 31 150 59 18 12. 4 
LORS Vi Aang 3.2 6.9 16 16 11 11 31 114 45 17 7.6 322 

20. Lia 3.2 8.8 16 18 11 11 31 100 35 12 5.8 9.8 

4 DA OE 3.2 8.3 16 18 11 11 31 86 35 9.1 5.8 4.7 
FoR TP ICL ash 2.5 9.8 16 18 11 11 31 54 35 7.6 4.7 3.2 
Os Napa 2.5 9.8 16 18 11 11: 31 54 29 7.6 4.2 “9.6 
24. oll adds 2.5 9.8 16 18 11 i 1 BX PRE 45 29 6.4 3.5 6.4 
v1 Yell A NO 2.5 11 16 18 11 4 an 45 29 6.4 2.5 5.8 

Vs el RPI RA 2.5 11 16 18 13 26: |. nbn 41 29 6.4 2.'1 5.8 
oy SRB RCI 1 2:5 11 16 18 13° 24 | 41 24 6.4 2.3 4.7 
b+ TORS TRIN se vi. 2.5 13 16 18 13 22 obi. 38 22 6.4 1.6 4.7 
v2! RI ARR A 2.5 13 | 16 1 1. OF Me nl he Ei 181 38 22 6.4 1.6 4.7 
| IEA TLL CN 11213 tag Ma) 16 18 fo ND 192 35 19 6.4 1.3 3.9 
3 RRB] CXS EAN Si 1% | Rl SES 16 381. 18 Lattin 1TH at 6.4 1.3 {sdsre         
  

NotE.—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. ‘97, 4.07; Apr. 28, 2.45; May 1, 3.20; May 3, 4.01; May 4, 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 he year ending 
Sept. 30, 1922 

  

Discharge in second-feet 
Run-off in 

Month : acre-feet 
Maximum | Minimum | Mean 

  

  

           
  

NoT1E.—See footnote to table of daily discharge.
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LLANO RIVER NEAR JUNCTION, TEX. 

LocaTrion.—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. 
DRAINAGE 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. 
Gaage.— 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. 

RecuraTion.—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 unction, Tex., during the year ending 
Sept. 30, 1922 
  

  

  

Gage Dis- 
Date Made by— height | charge 

Feet Sec.ft. 
Nov: 2 LC. BEB. Elsworth. .o.. line Toba anh ci cote 7 nin prints de Jun EO STEM 1.51 50. 4     

  

Auge | Prigg Twiehell. oo. i aime ee A te 1. 54 22 8 
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"Daily discharge, ‘in second-feet, of Llano River near Junction, Tex., for the year 
ending Sept. 30, 1922 

  

  

  

  
            

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

asian 69 55 60 60 63 60 129 330 138 80 58 58 
ir he pt MR, 69 55 60 60 63 60 Hf. ISL 239 138 80 58 58 
Shon ed 100 69 55 60 60 63 00 instar dar 138 80 58 58 

7 SL 69 | 55 60 60 © 63 60 fj Ci 102. 505 138... 63 58 
So I Gol 69 | 56 60 60 63 60 596 354 138 229 63 58 

| 

Bo a ee 69 | 55 60 60 63 “60 336 330 138. [Lio {4 63 58 
Tock dilngi ie 69 55 60 60 63 60 336 295 138 198 63 58 
READ RIE 69 55 60 60 63 60 336 283 138 170 63 58 
1 RCE SERA f A 63 55 60 60 63 60 | 244 239 138 160 94 5 
30 ns 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 

j 
74 RR 58 55 601" "63 63 60 120 479 129 80 69 63 
3b A00 SER abe NE SOR 58 5b 60 . 63 63 60 112 415 129 80 69 63 
AB ise 58 55 60 63 63 60 105 330 129 80 69 69 
a 58 55 60 63 63 55 84 295 120 74 69 63 
v. | ORE FORTY £0 58 60 60 63 63 55 72 239 126) . 74 63 63 

115 SRA ER RUIRR CRA bn 58 60 60 63 63 55 60 | 239 112 4, 63 63 
ns ay 58 60 | 60 63 63 56 55 234 105 69 63 63 
LR Mido bel 58 60 | 60 63 63 + 55 112 229 105 69 63 63 
21 EE Sn 58 60 |... 60 63 63 55 112 189 | + 105 69 63 63 
ERR VAR 58 60 | 60 63 63 72 112 179 98 63 63 63 

| ¢ i ' { 
LAI se N 58 60 | 66 63 63 0 TN 170 98 63 63 63 
SERNA AAA 58 60 |" 66 63 63 T2000. 5a 160 98 163 63 63 
28. ret ge had 58 60 | 66 63 63 72 301 160 91 58 63 63 
vy MRR on Heal 58 60 | 66 3% 30 Pie Sc iis a 301 151 91 58 63 63 
305. ak 52 60 | 66 63d riiaade Lass 336 151 91 58 63 63 
roles ETE J fv A 66 i A 1 : bg BRIE 58 ATR           
  

Norte. —Gage heights, in feet, for days when stage is beyond limits of rating curve and discharge not 
determined, as follows: Mar. 20; 2.95; Mar. 30, 3.37;) Apr. 2,:2.69; Apr. 3, 10.97; Apr. 4, 3.67; Apr. 26, 3.07; 
AD. 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 nding Sept. 

  

  

  

30,1922 

Discharge in second-feet 
Run-off in 

Month ‘acre-feet 
Maximum | Minimum | Mean i 

MQetoberiitli lL iiGes, pi ding tamncctodaly ho 69 52 60.8 3,740 
November... iu Ne oa TEA SSI Sep Sh 60 55 56. 8 3, 380 
December... oan a a a TI LSA 66 60 | "61.21 3, 760 
SL 00 Da AINE ASE el SL § Rt EEA i SR 63 60. 61.6 3, 790 
TCD AOYY cis bh ores i rp te of wt Te Ye thy 63 | 63 63.0 3, 500 
March. S300 U8 LAG OO aL Sa LR | ead a Ra 35 del oalont. oul. 
AE a Ge i Ce rt Ld oh eR a dit 

ake) i) Ace DR Eh IO bp 0 ld SOREL SE BL RARE BEAK Soke ALON all 3 12 AL ARRAY Eh LIA 
JUNG. Lhd dons 6 sa - axa fad ayn ian = AUTO MORIN ha WE a SN 147 91 123 | 7,320 
FULT oils wt oe wk em mg am a we A Eu de Sg tf rd Fs ar Fr, 0 RS isba T Sl 
August. iil lil ul gndqganzoolaer goiter ob. dlhi 94 158 164.7 | « 3, 980 
EAL 14 RR AMR RTO a a NL 69, 58 61.7 3, 670         
  

Nore.—See footnote to table of daily discharge. 

BARTON SPRINGS AT AUSTIN, TEX. 

Location.—Barton Springs issue from channel of Barton Creek, 1 600 foot 

above Austin-Bee Cave highway bridge, half a mile above confluence of 

‘Barton Creek and Colorado River, and half a mile southwest of Austin, 
Travis County.
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REecorps avaiLaBLE.—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 determination of discharge of Barton 
Springs at Austin, Tex., during the year ending Sept. 30, 1922 

  

    

    

              

Discharge Discharge 
(sec.-feet) (sec.-feet) 

| 

E12 WY Date Made by— 3 E || Date Made by— E > 
oH | 28 f 36 2% 
adi ELE BE BL REE 
Ad = Ad — XM ~ Ad —_ 

£232 £ $5 18 £ 
5.18 2) 818 & 

Oct. 12 | Trigg Twichell....._. 59.2 |e 1.0 | 58.2 || Feb. 27 | Trigg Twichell__.___ 20.4} 0.0 29.4 
OS eoaadee nL 54. 6 1) 54,6 || Mar. 11 |... i A0...iaims se TY 4 0 29.4 

Nov. 10:1......= QO. Sy 47.6 00 47.6 25 | ias 4 ETM RR Lor Lr 29.3 0| 20.3 
IR do... 41.3 «0 13° ‘May 25 |... 61) PRR SAN 112 32 = S0 

Dec. 13 | Twichell and Me June 20 | C. E. McCashin__._. 70.2 | 3.2 | 67 
Donald... i ib 00 38.8 .0 | 38.8 || July 13 | Trigg Twichell._._.__ 56.74 @..5 | 56.2 

28 | Trigg T'wichell ..__._. 35.7 20.1 35/7 261}. oa - 0.2% re mii A wm 47.5 0 47.5 
Jom, 11 last doug iii 32.3 20.1 32 Aug. 9rd do... ... lio 46. 4 0| 46.4 

26:1 1 AR BY 30.7 Fi a i CY 5 bor Qos ae 39.8 0 39.8 
Feb..10.) ...c doy ot ts 29. 6 .0| 29.6 || Sept. 19 | Twichell and Hack... 34.2 0].342       
  

GUADALUPE RIVER BASIN 

GUADALUPE RIVER NEAR COMFORT, TEX. 

LocaTtion.—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). 
Recorps avaiLaBLE.— December 16, 1917, to September 30, 1922. 

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); probgbly caused by 

diversions. 

Ice.—None reported. i ; 
Diversions.—Few pumping plants along stream about 7 miles above shation, 

Records of the Board of Water Engineers for State of Texas show that a 
total of about 400 acres have been declared irrigated by diversions above the 
station. : 

101120—25t—wsp 548——75 
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ReGuraTioN.—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. 

  

Discharge measurements of Guadalupe River mear Comfort, Tex., during the year 
ending Sept. 30, 1922 

  

  

os Gage Dis- a Gage Dis- 
Date Made by height | charge || Date Made by height | charge 

; Feet | Sec.-ft. Feet | Sec. Zk 
Nov. 21 C.E.Ellsworth........ 1.80 48.6 || Aug. 4 | Trigg Twichell ....._.. 1.67 | 
Jan. Hf. D. A. Dudley.......... 1.88 58.0 {| Sept. 7 | C. E. Ellsworth.____... 1. 66 Ey $ 
Mar.25 | Ellsworth and 

MeCashin......5.... 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. 

i HAAS 43 50 54 60 60 58 VE Pa 73 48 43 
ARINC ARE 43 52 56 60 60 58 VEL gE yim 73 48 40 
PE A) 43 52 56 60 60 58 7 if cele 73 48 39 
Pa SHON, 43 52 57 60 60 2 Bb Te RAR HL SRN 73 48 39 
tI ARR 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 Eh oa ed 71 43 47 

30 
1 3 SEO SAE 45 52 57 60 60 58 86 244 71 43 45 
HARRIE CLI 45 52 56 60 60 57 73 232 71 42 45 

: 3 VAR UR 48 53 56 60 60 56 73 219 69 40 44 
Mi pao Jy. 50 54 56 60 60 56 62 196 69 40 43 
NI RE 50 54 56 60 60 56 62 172 69 39 42 

16 ie alte 50 54 56 60 60 56 57 164 69 38 40 
i ly SES He 50 54 54 60 60 56 52 152 100 37 39 
sb SRITRR a PT 50 54 56 62 60 56 54 141 86 37 39 
10 im 48 54 58 62 60 56 56 137 73 37 37 
20 LLL dud 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 62 59 88 a mimi 3 wie 83 60 32 30 
48 52 60 62 58 fo Sl El 76 58 30 30 30 
48 52 60 62 58 52 244 74 56 34 31 
48 52 60 6) |i 86 244 73 52 34 32 
49 54 60 i Ee id Mond 73 48 41 34 
50 Aen) 60 604i 3 nade 73 {avian ARH Fo ha loin we     

  

        
  

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, 2, Apr. 2, ‘9, 16, 23, May 7, 14, 21, 28, June 4, 11, 18, 
25, July 2, 4, 9, 16, 23, 30, Aug. 5, 13, 20, and Sept. 24, Gage heights not used and discharge estimated by 
coraparison ‘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 near Comfort, Tex., for the year ending 
Sept. 30, 1922 : 

  

  

  

    

Discharge in second-feet 

Run-off in Month 
acre-feet 

Maximum | Minimum | Mean 

LU ee DE EM EC IR We) 50 43 46.7 2,870 
NOVemIBer . al ta ues tng 54 50 52.5 3,120 
December. lo a LL Rata d 60 54 57.6 3, 540 
AL EL SR ARATE SA LN COS Re er 62 60 60. 5 3,720 
nn Gh RN RT Ar a Oral Sa Sa Sa Nl 60 58 59. 8 3,320 
March. a... nr a ma SL sua 86 52 58.3 3, 580 
AD aa ai i BE dE a en ah edad fe Sa So FA ERA NAR i 
May... a SE a a een iga 7; LVR GR RR he Se 
ABE ee ia ns i mE Si SER a A SE SS Ae eS 100 48 68. 8 4,090 
LE CORR EE RE SR ARR NR 2 48 30 40.1 2,470 
a a RR RR 48 las 38.0 2, 340 
SeDbeIber. a a di re de ede L Jeb em duh de a men hs aa ag dn ate SL Sle fd 31.0 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. 

GaGeE.—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 riffle, 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. 

ReGguLAaTION.—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. ys]
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Discharge measurements of Guadalupe River near Spring Branch, Tex., during the 
period June 28 to Sept. 30, 1922 

  

Gage 
height 

Dis- 
charge 

  

Date | Made by— 

  

    

Ti 3 | Trigg Twichel). Lio est aw by 2.37 88.8 
Vans ies GR NY EE AR ER 215.1 45.9 

iy 1 CE AB sworth a a 1.60 25.5 

  

Daily discharge, in second-feet, of Guadalupe River mear Spring Branch, Tezx., for 
the period June 28 to Sept. 30, 1922 

  

  

  

  

  
                

Day June July | (Aug. Sept. Day | June July Aug. | Sept. 

Te a ae a Al 74 7 SO NPUG. Latina TEN 68 47 34 
Es 76 61 81 i 7 i FETE i 1A 68 45 44 
BoE et 78 53 SOLAS i ny he 72 45 43 
CR RR 72 50 Se liiiy nag saalia aan 61 45 38 
CEERI na 105 47 CO ie dl inlined 57 45 37 

FV AE 3 Mi hd LAAs TNS 137 43 87 fj pstiici vin tuienel. 57 45 37 
TREN ord? ellie Lk 115 38 Cra EE 55 38 39 
i nt dil dian 95 42 IS Oleg AI I 52 37 39 
odio db. widuolr. 1 89 46 serltoa cclenl. aalicl no a 50 36 38 
0 pian 87 50 CO ee Sel 47 34 42 

| 

RAL CRN 78 | 54 SHAORL sag N VRE 46 35 42 
Or a i nD 76 58 84. oFoal mA Lhd 42 32 38 
of SOMMER Lt Ta 72 | 62 Sol Sela ll 2 7 42 34 38 
Tat pen ir he 68 | 55 UR BORE 80 | eo 43 31 39 
AEE EO ET EE TR 68 | 50 st sauililaliin | 76 42 30 39 

i Thi Lost onieioni-t sheyie] 50 Bley ro 
| | 

  

Note.—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 discharge of Guadalupe River near Spring Branch, Tex., for the period 
June 28 to Sept. 30, 1922 

  

Discharge in second-feet 

Run-off in Month 
acre-feet 

  

Maximum Minimum | Mean 

  

  

        
June 28-30 87 76 81. 482 

ARATE ee GNC ER SIR CR 137 42 69. 1 4, 250 
August 74 30 44.9 2, 760 
September 44 | 27 34.8 2,070 

Pheperiof. .o.. oeoade nas SLC SN EH A SO iG STRTARAWE CAE Th 004 Iv 9, 560 

  

GUADALUPE RIVER AT NEW BRAUNFELS, TEX. 

LocATioN.—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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GaGeE.—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, 5 14, 21, and 28, 1922. 

Ice. None. 
Diversions.—Some water diverted for irrigation above station in Kerr ahd 

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 

  

  

              

| | 

Cp Gage | Dis- | | : Gage | Dis- 
Date Made by height | charge | Date Made by— height | charge 

Feet | Sec.-ft. | Feet | Sect. 
Nov. 26 | D. A.'Dudley.......... 211 491 | July 31 | :C. E. McCashin........ 1.90 457 
Jan." 5: jp G0... C0 a 2.03 454 || Aug. 5 | Trigg Twichell......... 1. 86 413 
Mar. 13 | C. E. McCashin._._____ 2.00 435 || Aug. 23 |..... AO... lai le 1.84 448 
Mayi17 \....: QO. 3.04 955 | 
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Batty discharge, in second-feet, of Guadalupe River at New Braunfels, Tex., for 
the year ending Sept. 30, 1922 

  

  

  

                  

: 7 

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 

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

1 5 Beilin Rv, 570 520 489 458 444 438 695 | 1,060 837 512 440 465 
12 cooing d 561 525 484 458 444 436 645 | 1,030 685 512 431 407 
Bags te. L bby tl 552 538 489 458 444 435 630 988 670 502 440 407 
4 LA LARA a Il 556 484 462 431 430 610 | 1,150 660 502 491 359 

3 fT aN, 570 480 466 435 425 602 | 1, 200 660 498 466 403 

16cu douse ang 574 484 462 435 420 570 | 1,030 650 502 458 403 
Y ias iti 570 484 435 435 415 566 650 502 458 434 
Ed ade 570 484 440 435 415 561 958 650 507 395 395 
1 REPS 561 476 444 431 419 538 958 630 502 453 399 
| ESR Re 552 516 471 448 427 419 525 958 660 507 458 419 

RI sh 543 471 462 427 415 516 880 710 489 504 366 
Dh MNS 548 471 458 435 407 512 847 660 489 458 407 
Beatin. fecal. 552 471 448 435 395 507 | 1,020 625 484 453 403 
RCE of SA 543 476 448 444 399 538 620 476 440 407 
25. SAUNA Ji 552 462 453 435 423 507 803 602 476 435 457 

V+ Ik AY A 538 494 466 453 431 431 520 776 588 476 431 403 
VE RRL 534 498 458 458 427 444 | 2, 500 759 574 476 431 399 
OR. tL laa 534 489 458 458 431 431 | 3,030 742 570 471 423 355 
oof lina 525 471 462 476 10.0. 762 | 4, 500 742 552 471 423 403 
30: sad Ley 520 484 458 476. 1... cea 561 | 4,750 742 543 458 415 399 
ri Le Totton 020 %..0k 458 3 Mba 1 Aid en SE 715 |-====-- 458 AIBN         
  

NoTe.— Discharge Mar. 13 from measurement on that day. Ne 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. 

M brily discharge of Guadalupe River at New Braunfels, Tex., for the year ending 
Sept. 30, 1922 

  

  

      
  

  

Discharge in second-feet 
' Run-off in 

Month 
acre-feet 

Maximum | Minimum | Mean 

0 RS AR SI Ta RMA: Ly RE SRL RATIO 665 520 574 35, 300 
NOVOIIDOY oc oa vidi cian sunt wins wedi ows wie Los x ws snie Palos sf hoe mtb 512 30, 500 
December 530 458 483 29, 700 

\ . 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 " 
504 375 438 27, 000 
465 352 403 24, 000 

He Year. i a 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 1}4 miles below 

mouth of San Marcos River. ) 
DRAINAGE 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 
i 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 subject 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). 
tin. — None reported. 
DiversionNs.—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. ’ 

RecurnaTioN.—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 

7 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. 
CooprerATION.—Gage heights furnished by United States Weather Bureau. 

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

  

    

— Gage Dis- Si Gage Dis- 
Date Made by height | charge Date Made by height | charge 

Feet Sec.-ft. Feet | Sec.-ft. 
Dee. 15: LD. A Dudley........... 1.70 671 || Aug. 22 | Trigg Twichell ___..____. 1. 60 692 
Apr. 10 | C. E. McCashin....... 4,28 1,780 || Sept. 256 | McCashin and Slack.__| 1.40 642 
July 18 | Trigg Twichell._______. 1.85 757                   
Dedy discharge, in second-feet, of Guadalupe River near Gonzales, Tex., for the 

year ending Sept. 30, 1922 

  

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

Ahh na eg 990 710 950 1,620 | 1,170 790 670 
Dd tanh oe mip 950 710 | 1,900 1,490 70 790 5506 
TRC 950 830 870 1,490 | 1,080 790 510 
CREE ERAARE LN 950 830 710 1,440 870 790 510 
Si ne 950 830 830 1, 530 990 750 510 

6. Lorn tas 910 670 830 1,490 910 710 510 
em 910 830 830 1, 900 870 790 510 
HRI SR 870 830 830 1,440 830 790 510 
ARO 830 830 830 1,710 830 790 510 
30,0 830 830 830 1,400 830 790 510 

h BRS 830 670 670 1, 260 830 790 750 
12.0000 1, 900 670 790 1,440 830 790 710 
| RR Te 910 670 790 1,900 830 670 | 630 

i Sa EE 830 830 750 1, 300 830 750 710 
18. umiioiiins 830 830 750 1,300 830 750 710 

1004000: 1500 7 830 750 1,300 790 830 710 
1 A a 790 830 750 1,300 830 790 430 
sb I RR 790 830 630 1, 220 830 790 
19. diritis nil {1/790 830 750 1, 260 830 750 630 
We {+.:790 630 710 1, 260 830 550 630 

21 shay a aia 790 830 710 1, 260 830 790 710 
1 dug nahi 790 790 710 1, 260 830 750 630 
REL RN 790 | 790 | 710 1,260 | 710 | 750 630 
LA EE 790 790 590 1, 260 830 750 430 
25. LL lal 750 790 590 1,040 750 710 630 

rs an Tuan RE 750 750 590 1, 220 830 710 630 
27 in 750 670 590 1, 220 750 430 630 
RN pi 750 790 590 1, 220 830 750 630 
vi! RRA 710 790 590 | ° 1, 220 790 750 630 
Sn Hania 710 790 590 1, 220 710 710 630 
4} AR ART, 100: ... 590: = 030 hina AB, 400 naan 000 Ec 830 10.                            
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Monthly discharge of Guadalupe River mear Gonzales, Tex., for the year ending 
Sept. 30, 1922 
  

  

  

  

Discharge in second-feet 
Run-off in 

Month 
acre-feet 

Maximum | Minimum | Mean 

Qotober. do duke direc sma eia tia - dtu dn red Sivan ton 1, 900 710 861 52, 900 
rT eR ER RR ale RE Re 830 630 170 46, 200 
Peeember..li.. cll ld dll QU LUNA 1,900 590 761 46, 800 
Eh A AVE MP LN IRN SDL SNR YOR all INE 990 510 705 43, 300 
UU LE ine Sl Ah SIs fer Seb GEE, Me i Bd 910 670 796 44, 200 
March... ont beso. co adds ssa nil oad du rita 18, 500 550 1, 930 119, 000 
ADI 40, 300 1, 040 4,480 266, 000 
I oe dL 27,700 1,400 4, 200 258, 000 

Jane... asat needa. aa 'V asia aioliilrata Ss. 1, 900 1, 040 1,370 81, 800 
$5 RR Re LR ON ER WE ED TT Fl 1,170 710 845 52, 000 
AUS er a ena 830 430 744 45, 700 
Tn RR Th TA SN ER Oa RIN | WEN RE 750 430 601. 35, 700 

DO Oa ee FS a i Ho Emmi wba 5 40, 300 430 1, 510 1, 090, 000         
  

GUADALUPE RIVER BELOW CUERO, TEX. 

LocarioNn.—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 curve and possibly slightly in error). 
Ice.—None reported. 

101120—25t—wsp 548——6
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DiversionNs.— 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. 

RecuraTioN.—Flow partly regulated during low and medium Wingos 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 
  

    

ey Gage Dis- Ha Gage | Dis- 
Date Made by height | charge Date Made by height | charge 

Feet | Sec.ft. Feet | Sec.-ft. 
Qct. 12| C.E. McCashin....... 2.06 949 || Apr. 9| C. E. McCashin._...__. 11.85 | ¢ 8,230 
Nov. 301 D. A..Dudley.... c....c 1.89 859 10 {an = LS I Aa Te 4, 55 2,780 
Mar. 10 | C. E. McCashin_.._._. 1.40 515 || July 20 | Trigg Twichell...______ 1.90 852 
ADr.: 6 {eae (1 Lo SPREE SAN RARELY She 20.50 | = 18,000 || Aug. 22 |._.-. G0.23 laine water 1.69 668 

Eh AREY qo... ae, 26.04 | 2 35,400 || Sept. 26 | McCashin and Slack.__| 1.58 616. 
8dr 2.) doiou ous. alll, 22.83 | 2 18, 600                 
  

a 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. 

  

  

  

  

a a 1,710 766 792 714 838 734 | 11,200 | 10,900 760 623 
ARENA LH A 1, 520 760 | 1,240 818 903 780 | 13,400 | 5,020 1. 300 728 611 
ER IRANA 1, 240 773 | 1,940 740 806 728 8, 500 ? 702 581 
NERA 5 1,130 754 | 1,260 760 766 605 |r 9,500 | 10,400 |{1, 500 695 599 
Bs Sika rie 1, 090 754 942 747 760 629 11, 400 916 689 605 

HEE Rog 1,100 728 877 754 903 806 | 10,900 | 15,000 671 599 
Sins Hp emit 1, 060 581 812 665 799 623 | 27,400 | 19, 200 659 593 
ATA LR a Cy 1, 050 372 806 605 760 734 | 26,100 | 13,700 | 2,350 721 617 
80 LR AE SE 1,020 728 812 864 754 671 | 10,700 | 5,340 | 1,490 714 617 

30.5. la. 997 766 665 825 721 683 | 2,80 i 1.500 702 611 
tl 

| EER 962 708 708 773 641 569 | 2,240 728 581 
32. sll 962 728 870 747 702 569 | 1,980 1, 450 870 702 659 
13d cds iran 1, 640 728 806 702 884 659 | 1,790 1, 600 702 942 
IL. tii, 1,490 760 747 641 740 677 | 1,680 623 766 
0 TORIC PARE 1, 050 792 760 677 747 629 | 1,600 714 683 

948 773 721 | 1,710 734 629 | 1,520 702 641 
896 792 641 714 653 | 1,450 708 623 
916 740 677 825 599 587 | 1,490 754 567 
916 617 884 766 635 575 | 1,340 714 635 
910 734 721 780 851 683 | 1,380 || 900 818 714 653 

td 

Lr eS he 877 838 754 629 728 695 | 1,380 1, 300 812 635 653 
V2 pep fap. 844 714 740 659 695 563 | 1,340 dit fd 792 695 617 
2B. noua 851 760 575 844 695 527 | 1,200 773 695 605 
28. aude 812 623 714 747 702 599 | 1,160 740 689 593 
REE 825 870 677 695 617 527 1,900 786 702 527 

V+ ee JebERA 2S 812 677 695 728 587 504 | 1,100 766 671 605 
STRETTON HP 806 695 714 728 838 | 1,230 | 2,910 780 659 587 
melisma 806 680 728 647 740 | 1,710 | 5,020 708 593 593 

BRUEIAEE LIU 792 786 728 806 |.....__| 1,250 | 8,160 747 659 593 
ser orp toses 780 773 728 062 crs 3,100 | 11,000 734 635 587 
|i Pap 778 (venan 728 890%... = LL ran ana SAGE a RR 695 (+ Th LEIS                           
  

NoTE.—Owing to orate 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. 58 May 10 to 
June 7, 10, 11, June 14 to July 4, and July 6-19. Mean daily discharge by averaging sharte ftom! frac-" 
tional part of a day Dec. 4, Mar. 27, 29, and Apr. 27. : y
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Monthly discharge of Guadalupe River below Cuero, Tex., for the year ending 
Sept. 30, 1922 

  

  

  

  
    

Discharge in second-feet 
Run-off in 

Month acre-feet 
Maximum | Minimum | Mean 

October... i al or aul a te 1,710 773 1, 020 62, 600 
Solan nl Ge SR ME TRE YR Ae 70 372 729 43, 400 
Pecember. iid. 0 Ade a Lah EEA 1, 940 575 821 50, 500 
HUET Da ae RR RE SS Sl RS ELA TE 1,710 605 782 48,100 
February. al Ee a Ee ea A 903 587 745 41, 400 

CLL ANC SE RON i LT RR Sh 1 A IY HRY A LI PE 8, 240 504 1,040 63, 800 
API oh a dE ata, 27, 400 1,100 6, 090 362, 000 
4 0 SE ah SRR 0 LS Bl PE Fe an Re 19,200 3... alll 4, 560 280, 
a Er a aN CN NC SVR ST 00 ST IE el SRA Tl 1, 420 84, 300 
bi Re ARCO IR Ne ER ASE A a aE a Be 88 54, 400 
AUgAst. i. XUN an a TOR Re RARE 760 593 690 42, 400 
AE RRA I I UL RT TR Tt La Re I 942 527 625 37, 200 

doe AER a UR Ta SAA RAR nl Se TC 27,400. 1. tas 1, 620 1, 170, 000     
  

SAN MARCOS RIVER AT OTTINE, TEX. 

LocarioNn.—At highway bridge one-fourth mile southwest of Ottine, Gonzales 
County, 4 miles below mouth of Plum Creek, and 10 miles above confluence 

of San Marcos and Guadalupe rivers. 
DrAINAGE AREA.—Indeterminate. 
RECORDS AVAILABLE.—June 22, 1915, to September 30, 1922. 
Gage.—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 suc- 
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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REeGcuLaTION.—Flow regulated by the operation of a small cotton gin a short 

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. 

distance above the 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 Otiine, Tex., during the year 
ending Sept. 30, 1922 

  

  

Date Made by— 

Oct. 12.1 C. BE. McCashin....... 
Dec. 16 {{D. A. Dudley..._...._. 
Apr. 5 |.C.E, McCashin........ 

FE OL Er PDR OER NIN 
6 {si i Ve ly GUNG Cen SS     

  

  

Dis- Gage Dis- 
charge Date Made by height | charge 

Sec.-ft. Feet | Sec.-ft 
518 [I Apr. 11 | C. E. MecCashin.....:.| 4.82 497 
193 || July 17 | Trigg T'wichell._.___.__ 1.91 68. 6 

14, 500 +1 Sl BAX 3 LO SR ER 3.16 240 
11,300 { ‘Aug. 221.110 glx Irae Sere A EY 
2,170 || Sept. 25 | McCashin and Slack...| 2.59 152           
  

Daily 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. 

: SRR AY 383 246 479 190 200 190 353 998 503 308 234 185 
PIR EOI 338 234 413 190 200 190 368 2,770 473 293 227 171 
PE 324 234 190 180 190 190 338 | 11,700 443 278 220 171 
doll 324 234 190 190 180 180 | 13,600 | 11, 600 668 278 213 171 
TERE 324 234 200 190 180 180 | 13, 500 3, 680 608 293 213 171 

ARREARS 353 246 200 180 180 170 | 1,600 1, 790 773 278 213 171 
y SSSR 324 258 200 190 170 170 803 1,120 788 278 199 171 
ba ARR 324 246 200 180 160 150 653 953 698 278 206 157 
Qi cdinidots 283 234 200 180 160 150 593 908 503 278 206 157 

10-20 Lo, 296 234 200 170 150 150 533 743 443 263 206 157 

be NARA 622 222 200 170 132 150 488 818 713 263 | 206 192 
3 pt gh Cae Te 831 222 200 160 180 150 458 743 698 263 199 178 
! BR a Ba, 338 222 200 160 180 132 398 1, 350 668 263 192 150 
dia: 324 222 200 170 180 150 428 1, 810 533 263 192 142 
15.0 saa. .00 283 234 190 180 170 150 413 893 398 278 199 157 

6c. coats 283 234 190 190 160 150 383 1,450 398 278 206 178 
§ ly JR LN Alle 283 234 200 190 160 150 368 878 398 164 220 157 
18 283 246 200 190 | 160 150 368 893 383 248 206 142 
100.0 Lied 283 234 200 200 | 160 150 338 773 398 248 206 164 
20. ooualii 296 222 200 190 | 160 132 518 698 548 263 171 164 

| " 

4 IRS SNF 283 211 200 170 170 132 383 623 398 248 178 157 
ola a 283 211 190 150 170 141 398 578 398 248 206 143 
28... Lik. 258 211 190 150 170 150 338 968 398 234 206 143 
v. REEE 270 211 190 180 180 150 338 983 383 227 192 143 
2%. smb de 270 222 200 180 246 200 308 683 338 227 171 150 

Waites 270 211 200 190 234 | 1,480 293 608 323 227 164 157 
Ol id 270 211 200 200 211 270 | 2,380 608 308 234 171 157 
FRR 270 211 190 200 190 211 | 10, 900 638 308 234 171 143 
29.00 Al oA 258 222 190 1 Lt ER SIA 4, 620 1, 490 1, 220 308 234 185 143 
30s mara 258 211 190 LE IE Le 13, 000 7 728 308 234 199 136 
IRE O58 aman 190 211 Ya 1.200%... 533 227 92       
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Monthly discharge of San Marcos River at Ottine, Tex., for the year ending Sept. 

  

  

  

  

30, 1922 

Discharge in second-feet 

. Run-off in 
Month acre-feet 

Maximum | Minimum | Mean 

UTD eh ETE Nf SAL AL it 831 258 324 19, 900 
NO¥ember ose rR Te 258 211 227 13, 500 
December... ool (noel To HIG on Salih b as 479 190 212 13, 100 
FVMILY oar Loti bie it mm sit sim ot mi ins Sem I ili 310 150 187. 11, 500 
PB eDrMary. o.oo La Ll 246 132 = 178 9, 880 
Mare. i. OL a SEL aN 13, 000 132 801 49, 200 
BRI a cis cei me i Ba nin EE SOE a i SE nl hw eis 13, 600 293 1, 800 107, 000 
Dh ba SR pl SE pei edi apa vy STA dp 0 BoE 11, 700 533 1,770 109, 000 
JUDG iii alld cba a bla din RC ST La mh 788 308 483 28, 800 
$10 ho RR OL RD LE BR LR 308 164 256 15, 700 
BURNS i. aE ie AL LR TT 234 164 199 12, 200 
or i th = SA ee en SEs 2m lh 192 136 159 9, 480 

The year... os. ogden aid i egile wht Yoo dh dul 13, 600 132 551 399, 000         
  

SAN ANTONIO RIVER AT SAN ANTONIO, TEX. 

LocatioNn.—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. 

GaGeE.—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 cOoNTROL.—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. 
Diversions.—Quantity of water diverted above gage not known but it is be- 

lieved to be immaterial. Considerable land is irrigated from diversions. 
below gage. : 

RecuraTiON.—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 

  

    

  

~ Gage Dis- 7 a Gage | Dis- 
Date Made by height | charge Date Made by height | charge 

/ Feet | Sec.-ft. Feet | Sec.-ft 
Oct. 4 | Dudley and West_____. 2.90 117 Mar. 29 | C. E. Ellsworth_______. a2. 40 156 
Nov. 26+ D. A. Dudley... ....... 2. 62 97.2 LAKE AA Lk he AT RAN RE a2. 20 7.7 
Dec. 16 R.G. West ii... 2.671 351 Maye . | BACAR ESA 21.90 130. 
Jan, 61D. A: Dudley... ... 5 a2 68 | 77.2 ll June 16:4... AQuusiciin sit eos aiys 2. 46 120 

Maou L [1 [2 IARI DEAL Ie a2 51 71.9 || July 19 | C. E. McCaushin....... 2.26 85.3 
Feb. 8 | C.E. Ellsworth__..____| (9) 68.0 ||’ Sept. 5. C. E. Ellsworth._...... 2.16 72.0 
Mar. 12 | C. E. McCashin_.._.... (2) 53.3               
  

a 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 

  

  

  

      

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

, Ci TAR eR 116 101 82 100 78 79 
mt ORE 112 100 90 83 99 76 72 
HSE ERT I CL ANE 135 89 82 100 74 2 
do 118 85 80 99 74 73 
AR Ne adel 116 112 86 79 70 101 99 76 70 

I 116 110 87 78 61 95 76 69 
SEI a ox BA 114 107 85 78 95 78 67 
TR 110 102 83 77 94 77 65 
dba 110 99 81 80 89 76 62 
10... san 113 96 81 81 124 92 78 74 

) § CERRO NRE Lo lie 116 93 80 80 136 92 80 69 
10 fener su atidat 112 93 81 73 53 120 90 83 68 
13. 110 81 80 118 89 69 

i ¥- ETS TOY 8 § at 109 80 78 117 90 70 
2 Le I a TR 109 82 77 118 92 70 

98 101 4 101 78 
10. hd 109 84 77 134 89 72 
1 i RL ARATE Ra 112 76 172 89 70 
IS... Caan oro 108 74 61 62 89 70 
{En RAE I 108 94 73 88 82 70 
20050 Sa et 0 107 93 71 84 83 2 

z : 75 ! 120 
v1 gan ali 107 96 71 84 80 70 
2” 9 FERRER 108 96 71 77 69 
p-InP 105 97 72 78 77 69 

ik, A lh SL LL 102 99 69 72 115 83 76 65 
25... FAR 95 97 68 70 109 82 74 67 

7 § GRE ei 93 98 69 68 113 80 74 63 
1 BR A 92 95 70 66 65 113 78 74 64 
LTR Ra AT 91 94 86 67 109 74 74 64 
tI Ah 95 i a FR 106 82 73 65 
0a Ten ns 100 95 85 70 | ..o3a - 104 80 73 64 
1 NENTS Sn | LC ITN 854 ida vo! NERA SR CR LU 82 y ¢ 1 Behan,                           
  

NotTE.—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 a’ San Antonio, Tex., for the year ending 
Sept. 30, 1922 

  

  

  

  

Discharge in second-feet 

Run-off in Month 
acre-feet 

Maximum | Minimum | Mean 

Tn ST TRIN ha CAINE ibn Sl hatotot rig Jospin. «ny 11 pl ng St 108 6, 650 
REM NER S  N PRR RIVE AIRE SER CR L 98.3 5, 850 
OBIE cc oho le Ean ras mimi a he on ve TO wien er EE wl Si 100 fot Sa 80. 6 4, 960 
JONAArY co Pare Me ing 3 am 2 KB Sel fh hi 75.0 4,610 
Fl ea RRR NS est Aptos aon 01.0 TE ETCHING LUNE STR es TX LEE HUBS nil 63. 6 3, 530 
AO a a i i ah Mi id do ls i SER re wml da 3 me 8 rr 62.3 3,830 
APE civ ainicivimmssivn seuss aussie rar ca rss ees denmnisis sales sr rann seas 101 6,010 
174 On Cal J ALEC. 0a a SEL COAIVITEL LA bra! AOR DT 101 6, 070 
JU lh an ns LE ei ne ee Po ee A ae ef i 115 6, 820 
July A Ta oat 100 74 88. 4 5, 430 
AUGUSE LL all Se tl ae de a Se as 76.9 4,730 
EM ARR 74 62 68.5 4, 080 

Mheyenr...... J A aa A Je an ae le ee 86. 4 62, 600           
Nore.—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. 

DRAINAGE 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). 

RECORDS AvAiLABLE.— March 12, 1918, to September 30, 1922. 

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

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

CHANNEL AND CONTROL.— 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. 

ReGuLATIiON.— The ordinary flow Mey be slightly affected by storage and diver- 
sions on Medina River.



76 SURFACE WATER SUPPLY, 1922, PART VIII 

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. 
oftener during floods. 

to discharge, owing to rapidly changing stages. 
by indirect method for shifting control and partly estimated January 15-19. 
Records fair for low and medium stages and poor for high stages. 

Gage read to hundredths twice daily and 

Mean of two readings a day may not be true index 
Daily discharge ascertained 

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

  

  

  

              

Gage Dis- td 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. MeCashin....... 3.05 131 
Jon, 23... A 3.25 166 | i I Sua I SEAT 2.52 124 
  

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

  

  

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

: SE AIR BRR 348 170 934 179 179 361 348 790 262 198 122 8% 
RENN 00 BR SA 310 170 678 179 170 179 240 854 310 198 122 86 
| SRR RRA oA 558 170 484 179 162 138 229 | 5,200 208 179 115 83 
a MAL 470 170 286 179 162 146 | 5,360 | 5,110 298 179 112 86 
Br ootniel a dd 387 170 179 179 162 146 | 1,790 | 1,570 361 179 112 86 

| RAL RN 208 170 179 179 162 146 442 633 335 188 1112 86 
ERS SAE Sl 218 170 179 179 154 146 374 387 286 188 112 86 

SR Ai it 208 179 179 179 154 138 310 400 286 179 112 83 
AEE el 198 170 179 188 154 146 240 400 274 179 108 83 

ALL Lio al 188 170 179 442 154 138 229 387 251 179 112 108 

; J RRA A RL 188 170 179 218 146 138 208 374 663 170 108 146 
A200: toad. 188 170 179 179 146 130 208 348 387 162 108 108 
<i: Rp SRR 188 170 170 179 146 130 198 348 335 162 104 108 
i E00 SIRI Ie i J LY 188 170 170 170 146 130 198 400 262 154 104 112 
: FORRES NN, 188 179 170 170 146 122 188 400 251 154 104 108 

16: dad dvds 198 179 188 170 146 122 188 374 251 154 104 108 
1 & RAR 188 179 179 170 146 115 179 348 414 162 108 104 
13 REAR 188 170 179 170 154 115 170 322 374 162 104 104 
1.) SUH Vi, PIAA 179 162 179 179 146 115 162 322 274 146 108 104 
| hn AA ISA 179 162 179 240 146 115 170 310 262 146 104 101 

21 REET 170 162 179 374 146 115 162 310 387 146 104 101 
yA Eg ph 170 170 170 374 146 115 154 322 298 138 104 98 
SAE ty 179 170 170 162 146 115 162 456 251 138 101 98 
PRTC Eg 179 179 170 162 154 115 154 918 240 138 98 92 
TRA A SDL AN 179 179 170 162 170 322 154 470 229 130 95 89 

71) TA CaO ae 179 179 170 162 162 240 154 310 218 130 95 89 
V7 DE MVE ae 179 179 170 162 162 130 | 1,010 208 218 130 92 89 
AL RA LEER 170 179 170 162 218 130 | 4, 274 208 130 92 89 
v2 LRT ERY 170 179 170 SA0 jeou.nug 2,600 | 1,510 262 198 130 89 86 
B80. i iia 170 179 170 25) freon 3,330 918 208 198 122 92 86 
EERE SUN EAR (1 8 LE ES 170 1880 all 8704... vy 2a REA 122 SE                         
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Monthly discharge of San Antonio River at Calaveras, Tex., for the year ending 
Sept. 30, 1922 

  

  

  

  
    

Discharge in second-feet 

Run-off in Month 2 acre-feet 
Maximum | Minimum | Mean 

October... i i a J ee 558 170 222 13, 600 
November... tL ul ol SUSU Le pd Ded He aed lh 179 162 172 10, 300 
December... oa a ESR LC i a i 934 170 229 14, 100 
Jaary ae 442 162 206 12, 600 
PODIUM. «oid dd td da aE En ho 3a aici S8E 218 146 157 8, 700 
(EL ER RE SL SR ER A SC I ER 3,330 115 355 21, 800 
API aa ET a hn 5, 360 154 662 39, 400 
VOY oo ine wii i Ae 3 a Be i me le a 5, 200 262 759 46, 600 
LE NA ER La Ga RE ER Se 663 198 296 17, 600 
rR RIE TELE SRR SU RL SERA Ts bp SR Te a WR RR BR 198 122 157 9, 660 
AMITUS i nh bint nent Ce bh ws bs Yh Dr 122 89 105 6, 440 
Selmer. on on 146 83 96. 5 5,740 

yh RRR REE NN EA 5, 360 83 285 | 207, 000     
  

SAN PEDRO CREEK AT SAN ANTONIO, TEX. 

LocaTion.—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. 

DraiNaAGeE ArREA.—Indeterminate. 
REcorDps AvarLABLE.—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. 

ReguraTiON.—Partly regulated by dam at swimming pool at San Pedro Springs.



78 

Accuracy.—Stage-discharge relation permanent. 
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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 

Daily discharge ascertained by applying to rating 

table mean daily gage height obtained from recorder chart by inspection or 
Records good. 

gage height 6.0 feet. 

by use of planimeter. 

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 
Martinez and Salsamora creeks carry 

no water except during heavy local rains and have been known to be dry for 

that which reaches San Antonio River. 

several years at a time. 

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

  

  

Gage Dis- a Dis- 
Date Made by height | charge || Date Made by charge 

\ Feet Sec.-ft. Sec.-ft. 
Nov. 26 | D. A. Dudley......_. 0.51 5 4hJan, 25 .D. A. Dudley... ... 8.1 
Dec: 16" BSG, West... 10% 52 7.3 || Mar. 12 |'C. E. McCashin.._.._. 70 
Jan: 6 | PD. A.Dudley...:.Cuiil. . 49 7.0 || June 16 | C. E. Ellsworth... .._.. 9.5   

  

              
  

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

  

Oct. | Nov. | Dee. 

  

  

Day Jan. | Feb. | Mar. May | June Sept. 

ERE 11 9.011] 7.5 9.6 9.0 13 11 9.0 9.6 7.5 
REA APRA FH 10 8.5 8.5 8.0 9.0 8.5 47 11 9.0 10 8.0 
vA ER 14 8.5 8.0 8.0 8.5 8.0 17 19 9.0 8.5 8.0 
AAR LA 11 8.5 8.0 8.0 8.5 7.5 10 11 9.0 9.0 8.0 
iL abit en 11 8.5 8.0 7:5 8.5 7.0 9.6 |. 11 8.5 9.6 7.5 

ASL RA 11 8.5 7.5 7.5 8.5 7.0 11 10 9.0111 7.5 
os ner Sh SE Ere 10 8.0 7.0 7.5 8.0 7.0 9.6 | .12 9.6 9.0 9.6 7.5 
 wpehopdonaie BH led 10 8.0 7:0 7.5 8.0 5 9.01 '12 9.0 9.6 9.0 7.5 
Ougsial deci, 10 8.0 7.0 7.5 8.0 7.5 8.5 12 9.0 Ln 9.0 7.5 

AO... a Laie 10 8.0 7.0 7.5 8.0 7:5 8.07 11 12 10 9.0 11 

3 SORRATRES 10 7.5 7.5 7.5 8.0 7.5 8.0 | 10 18 9.0 9.0 9.0 
#8 Sales hae ed 10 7.5 8.0 75 8.0 75 8.5 9.'6 > 1) 9.0 8.5 8.5 
job, TER SG AL PL 9.6 7.5 8.5 7.5 8.0 7.0 7.5 9.6! 10 9.6 8.5 8.0 
1 Ra 9.6 7.5 9.0 7.3 8.0 7.0 8.0 9.6 9.6 9.0 9.0 7.5 
pF I AN Te SE 0 9.6 7.5 9.0 7.5 8.0 7.0 8.5] 10 9.6 | 14 9.0 7 $i 

16 0c a 9.6 7.0 9.0 7:5 8.0 7.0 8.5110 12 13 8.5 8.0 
i br RL pr 9.6 7.0 9.6 7.5 8.0 7.0 8 Srv. 11 24 11 8.5 8.5 
i 5 SE A 9.6 7.0 9.6 7.5 8.0 7.5 9.6 9.6 | 14 9.0 8.5 8.0 
A000. aNd 9.0 7.0 9.0|%7.5 8.5 1.5 8.5 9.61 13 8.0 7.5 8.5 
71 aS 9.0 7.0 9.0 7.5 9. 0%. TD 8.0 9.6 | 15 8.5 7.5 8.0 

01 SGC LI 9.0 7.0 8.5 7.5 9.0 7.5 8.0 9.6! 12 9.6 7.5 75 
er. ABA ChE 9.0 17.0 8.0 7.5 9.6 6.5 8.0] 16 10 9.6 7.5 73 
v5 Shak BER Se el 9.0 6.5 8.0 7.5 10 5.6 8.0 14 9.6 8.0 7.5 i] 
i a 9.0 7.0 7.5 7.5] :16 6.0 8.0| 10 9.6] 11 7.5 7.5 
MEA 9.0 7.5 7.5 7.5113 13 8.0 9.6 9.6 7.5 7.5 7.5 

2 TRG SR 9.0 8.5 7.5 7-5-1210 9.0} 13 9.6 9.8 5.6 ‘7.5 7:3 
oY RI ih AR 9.0 8.0 “3 7.5 9.6 8.5 | 33 9.6 9.6 6.5 7.5. 7.5 
Ep aR AN 9.0 8.0 7.5 8.51.11 7.5 9.6 9.0 9.6 8.0 7.5 7.5 
20... har 9.0 8.0 fl RE SE ERR 37 8.51 13 9.6 | 10 7.5 7.5 
| REN ARE 9.0 8.5 7.500230 od naloos 9.6 19 14 9.0 9.0 7.5 7.5 
1 PRR 0.0 I. cua 7.5 30-0 SD te : 1 Vb ERR 9.0 Fh a ER                        
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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 

Qetober. Ad vet hu pal saan ihe aL La 14 9.0 9.76 600 
IE ro RIE Aa a ft ek op A TA EM NS BARE 9.0 . 6.5 7.73 460 
iB DT RR eR OE RR AS SR 11 70 8.12 499 
SARUALY. oc a athe skal ts aie ghia ia ne gl huh loe 14 7.5 7.95 489 
February ilo dbo Jizh 00s count las Seman ot sid 2 16 8.0 9.08 504 
March... Lh aU Lay 37 5.6 8. 64 531 
ADI AE La SL ah J 33 7.5 10. 4 619 
GE SERA ee Wt a Raa el I ei De 47 9.0 12.2 751 
JI a tr oh Cie AY he Sh SE Tbe & he iy se & Be in wa 0 24 9.0 11.6 688 
5 RE Ean I RR RT 14 5.6 9. 26 569 
AASUSt co eS LR 11 7.5 8.43 518 
September... co aE a ada 11 7.5 7.88 469 

HOO... oh idopthinn on washing hrs Chit adn iy 47 5.6 9.25 6,700 
|     
  

MEDINA RIVER NEAR RIOMEDINA, TEX. 

LocaTion.—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 AvAIiLABLE.—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.’”’ 

RecuraTion.—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. $08 T Riya a Pit 

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 

  

    

  

        

| 

a | Gage Dis- | oy Gage Dis- 
Date Made by | height | charge | Date Made by height | charge 

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

Jan. 21... 'D. A. Dudley. ........ —4. 93 619.8 || May6..| C. E.  Elswory AAT 0.74 453.0 
Mar. 30_.| C. E. Ellsworth_______._ Vi=4 50 24. 2 | Sept. 7. lees B00 le auth —-2.71 @25.6 

| 
  

¢ 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. 

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

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

  

  

  

Date Discharge Date Discharge Date Discharge 

| 
| 

Mayda... Jo. 0.7 | May... oat da Wid May 0. bio] 20 
Dis ea ma ww 26 | bore hm Seo BT 23 i 1 IER CA 15 
PO SO CH 28 0 eb mk Ran we 23 32. ciooiananuil 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 
period Feb. 1 to Sept. 30, 1922 

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

  

  

    

Mean Mean 
discharge Run-oft discharge Run-off 

Month in second- in Month in second- in 
foot acre-feet feet acre-feet 

Februsty pw ay. iligos oi 22 1,220 HL JY ces a me ne wa mae 24 1, 480 
Mareh &.. Coaibnd, of doris 23 1.410. 1 Amypgst oC nH Aaa rt alain 23 1,410 
ADR. i cu tii al 24 1,430 if September... .. Lib. tiawex 23 1,370 
May... ett 25 1, 540 
Janel. Lol BLA U0 CSE 24 1, 430 Theperiod...i Lu ion liiodar ell 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. 

RECORDS AVAILABLE.— 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. 

Gace.—Gurley graph water-stage recorder with ihside and outside staff gages. 

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

CHANNEL AND CONTROL.— Metal flume and concrete-lined eanal; 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. 
RecuraTioN.—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 
  

Mar 30. a ee =~0 0. 05 
OR EL RE LT ae 26 5.1 
Sept. 7h iii Lo aE a and CERI a pos a (Ue tay oA Bla] 1.47 55.9   
  

¢ Estimated. 

Daily discharge, in second-feet, of Medina canal near Riomedina, Tex., for the 
period 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 
1 AE) SN 74 RP SR                 

  

Note.—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. 30° 
to Sept. 30, 1922 

  

  

  

        

Discharge in second-feet 

Run-off in 
Month acre-feet 

Maximum | Minimum | Mean 

NET Od ES ARC Ce ER SO 2.2 0 1.1 4 
r7 1 | ARE SME RL at TIT SNE 1 APNE Nd Veg te  ENEIT lis i, 48 “13.5 19.0 1, 1300 

May oa a a i SL aka 36 6.0 18.1 1,110 
LL SAR RG aS CC RR Sn OR ER 0 72 19 35.4 2,110 
Fay A A Lh aa X 89 63 71.3 4, 370 
ABUSE. a i cada wt ao wats waa EE 74 44 56. 3 3, 460 
Seplember. ei de Ll. 65 29 47.0 2, 800+ 

Pe PEO Le Le dE ed a i] ite mi eo ok ie dats ie i id Von 5 15, 000:   
  

NUECES RIVER BASIN 

NUECES RIVER NEAR CINONIA, TEX. 

LocaTion.—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 dopant 

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 AvamLaBLE.—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. 

REGgULATION.—None.
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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 near Cinonia, Tez. , for the year 
ending Sept. 30, 1922 
  

  

  

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

Ee RCA 2.6 3.5 7.4 6.6 8.1 7.4 19 1,120 36 112 22 7.4 
y? SERN NR A 2.6 3.5 7.7 6.6 8.1 7.4 17 1,470 32 100 | 20 7.4 
TER RN 2.6 3.5 7.4 6.6 8.1 7.4 24 1,150 28 94 | 20 6.6 
sd ol ONL 2.6 3.5 6.6 6.6 8.1 7.4 (1,770 694 28 162 | 19 6. 6 
BD eben nn 2.6 4.7 6.0 6.6 8.1 7.4 560 28 173 | 19 6. 6 

INE Ta AI 2.6 5.3 6.3 6.6 7.4 7.4 48 458 | © 26 280 | 18 6.3 
ASE ENR 2.6 6.0 7.4 6.6 7.4 7.4 25 393 24 264 | 18 6.0 
MERA LATA 2.6 6.0 7.4 6.6 7.4 7.4 19 264 23 216 | 17 6.0 
AEN a 2.6 6.0 7.0 7.4 7.4 7.4 16 240 21 180 17 5.3 

1 Re REAR 2.6 6.0 6.6 7.4 4.4 7.0 14 208 21 131 | 16 5.0 

: 5 ol 2.6 6.0 6.6 7.4 7.4 6.6 14 180 26 94 | 16 27 
j 7 UR 0 Lah 2.6 6.0 6.6 7.4 7.4 6.6 14 152 894 91} 16 21 
GE AA 2.8 5.3 6. 6 7.4 7.4 6. 6 13 145 | 3,200 79 16 17 
{1 ARENA od 3.3 5.3 6. 6 7.4 7.4 6. 6 12 131:11,71Q 67 15 10 
Woilcsutoua ds 3.5 5.0 6.6 7.4 7.4 6.6 12 194 881 64 | 15 8.5 

RN EA 4.1 4.7 6.6 7.4 7.4 6.6 12 124 670 58 15 7.4 
{17 ANN ET, 4.7 4.7 6. 6 7.4 7.4 6. 6 12 100 604 53 15 7.4 
dead 4.7 4.7 6.6 7.4 7.4 6.6 11 85 498 481° 15 7.4 
19. oi.onty 4.7 4.7 6.6 7.4 7.4 6.6 10 67 384 43 | 14 15 
1 ER 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 8.9 53 321 36. 13 15 
4.1 4.7 7.4 7.4 7.4 6.6 8.1 48 280 33 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 20 10 9.7 
4.1 4.7 7.4 7.4 7.4 7.4 9.7 64 201 27 8.9 8.9 

vr; ANIL AE 4.1 4,7 7.4 7.4 7.4 6.6 [1,310 43 187 26 8.1 8.9 
Din STI 4.1 5.3 6.6 7.4 7.4 6. 6 33 180 25 7.4 8.9 
RL pA 4.1 53 ¢ 6 7.4 7.4 6.6 (1,910 30 173 24 7.4 8.5 
2000 se 4.1 5.3 . 6 7-7 1.oli 0d 216. “H, 27 166 24 7.4 8.1 
| a ig 4.1 5.3 6.6 SY nt- 180 1, 060 26 145 23 7.4 8.1 
AR Ra a 3.8 6.6 0 Ta 430 alls 1 De A 22 7, 5] nA                           
Monthly discharge of Nueces River mear Cinonia, Tex., for the year ending Sept. 

  

  

  

  

        

: 30, 1922 

Disch i d-f Ail ischarge in second-feet Run-offlin 

Maximum | Minimum | Mean | 8cre-feet 

4.7 2.6 3.52 216 
6.0 3.5 4.95 295 
81 6.0 6.90 424 

JABUAEY oh rill bb Gdn a mm Tat To ri ie on om mh 8.1 6.6 7.25 
OD TIALY i vt ras cin a i Fe Hr wo 8 a 8.1 7.4 7.52 418 
5 RR A A IA ne Cn Le Em Ae i 216 6.6 4 1, 250 

Fy LR A a I SE al ED ER Hl Ca 1,910 81] 28 17, 000 
MAY ta andi I de a dL ee Ra it 1,470 26 268 16, 500 
JUNO oa idl inna dia she Bm adn mre wu ie gia 3, 200 21 386 23, 
TIN ia dahil ping hashes wa sh dm wow wa 22 85.0 5, 2200 
bn REA Sn Out I A re SRT NR an LAR re 22 7.4 14.1 867 
CD CE IIOT a a on he owl wl Se ht i sd Ant 27 5.0 10:1 601 

DE YOAr. ena al nab oan mis mle hil de wl 3, 200 2.6 91.5 66, 200   
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NUECES RIVER NEAR THREE RIVERS, TEX. 

LocaTioNn.—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). 

RECORDS AvaiLABLE.—July 1, 1915, to September 30, 1922. 
Gaae.— Vertical staff in four sections, attached to piers of railroad bridge; read 

by M. L. Mouser. 

DiscHARGE MEASUREMENTS.— 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. LocationFof high 
water control not known; shoal just below gage probably forms low-water 
control; shifts. 

EXTREMES OF DISCHARGE.— Maximum stage fecnrded 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 3-6, 
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 Enginedrs for the State of Texas 
show that about 10,000 acres have been declared irrigated by diversions 
from the stream above the station. 

RecuLaTiON.—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 mear Three Rivers, Tex., during the years 
ending Sept. 30, 1920-1922 

  

  

a Gage Dis- Se Gage Dis- 
Date Made by height | charge | Date Made by height | charge 

1920 Feet | Sec.-ft 1921 Feet | Sec.-ft 
Jan. 31. D. A. Dudley.....00 .. 3.51 | 296 Feb. 11 | R. CG. West.........5.. 0.70 8. 
Mar. 13 | McCashin and Pritchett] 2.44 141 May 6 fil... "5 FEA ARITA COBRA STR 4.98 | 661 
May 9.{ D.A. Dudley.......... 3.02 252 July 28 | Trigg Twichell.________ . 58 3.8 
June 26 | Trigg Twichell.________ 1.85 67.1 || Sept. 21 +, West. ul..0.0.. 2.14 | 104 
Sept. 10 | McCashin and West___| 1.80 7.3°]{ Nov. 20 | D.: A. Dudley.......... . 64 1. 86 
Nov. 8.{ D.AxDudley.... isd. 1.30 56. 2 

1922 
Mar. 11 | C. E. McCashin....... v2 3.94 
July 20 | McCashin and Hemp- 

{iH ETT alee | TRACE 2.46 144                 
  

N a suraments made during 1920 and 1921 supersede those published in Water-Supply Papers 
508 and 528. 

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. 

1919-20 
i J RL RAT 11,600 Yeti nue titel. 295 192 101 51 539 60 149 248 
aig 0, S50 ferro Cl ro hin 295 177 101 70 395 43 80 170 
Re L100 fates folie elude Lo, 295 177 101 80 222 35 51 118 
SIMRO BS Q00 wm iii dr iin Sn ee we 276 177 101 163 539 43 96 
NRE O10 fi Lo Wh le 276 163 90 106 517 | 6,540 35 85 

Ga. dna 8550 fist. atl 276 163 90 96 517 | 9,650 35 5 
77 MESA 10,800: [ia fut. qi... 276 163 90 80 719 | 7,190 101 75 
BN A LE $000 ht. cafe lala Ll 276 149 90 136 561 | 6,120 163 75 
RGN Ba 871 RINE. | Oa SEE 276 149 80 214 517 | 4,350 163 96 

0. oc Rt ERENCE Loin 257 149 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 

pt Ve Mate YOM SETS COA id EMA fT RE UL Tl 207 124 60 149 72 35 | 1,240 39 
pty AERA IATL YOR ECAR 5 SR CT 192 112 90 136 90 35 | 1,140 25 
Rl SE ARC CIR Fi IT RMR RoR De OR 192 112 70 136 90 28 | 1,160 20 
TERI EE SG IE 192 "112 70 257 70 28 | 1,290 15 
LLANE | ET ENON LSE EE IW WR, TL A ROM a SAE NES Ja 101 51 517 51 28 | 1,510 15 
1 Rt Mi PSN 8 Ie TIS & NR, RR FIL Lada. 835 faa 22.1 1,200. vices              
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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. | Dee. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept. 

1920-21 
Yodata ad, 12 605 25 9.2 12 12 605 
oF. HEL 12 517 20 12 12 [1,570 495 

2 RN SE) 9.2 214 15 12 12 (1,480 335 
oe 9.2] 130 15 12 12 (1,830 170 
NRE 9.2] 106 15 12 12 435 1, 400, 

Qu sail 9.2 85 15 12 12 239 7,430 
Y RE BIR AT 6.8] 75 12 12 12 517 8, 650 
EANEREE, $Y 6.8] 65 12 12 12 435 3, 290! 
Q anal 6. 8 56 12 12 12 239 3, 670 

108.0. 00k 6. 8 47 12 12 12 375 1, 510 

3 Fi OR 5.00 39 12 12 8.91 455 1,190 
12... clas 5.0 47 12 12 9.2 539 812 
18... 5.0 39 12 12 9.2| 455 956 

b £0 Ga A 5.0 47 12 12 9.2 257 1,010 
15. na 5.0 39 9.2 12 9.2| 156 1,010 

16... ay 3.4 39 9.2 12 9.2 106 1, 060, 
Yi soi 35 39 9.2 12 9.21 85 1, 160 
18e mannii ill 17 39 9.2 12 9.2 65 435 
41 ngs SN 14 39 9.2 12 9.2 56 170, 
201... 01 10 32 9.2 12 12 47 118 

3 RATA 7.9] 39 9.212". 12 12 39 85 
vy TRL a 7.9 32 12 12 12 32 75 
1 WR IAR 13 il 5.8 25 12 12 12 |6,820 65 
WP | RUE 5.8 20 12 12 12 [4,470 56 
5s NENA Joh Foo 14 20 9.2 12 12 (2,940 56 

(7 TN 51 20 9.2 12 12 [1,240 56 
1 hind SR) 3 60 239 9.2 12 12 836 47 
vl ENR 60 65 9.2] 12 12 539 39 
20 Ls 51 39 9.2 12: Lo hal. 415 32 
80... all 315 32 92 12° (aa tuk. 375 25 
2 Ha A751 lhe. 9.2 12 0.8L. ld BANE 

1. 6 1.5 4.0 9.2 3.7 3, 670 7,380] 1,110(2, 840 22 5.0 
1.6 .9 4.0 6.8 3.7 812 11,600] 9802, 220 20 5.0 
.9| 156 3.8 6.8 3.7 980, 12,400{ 1,110, 719 20 4.1 
.9 65 3.8 6.8 3.7 7,760 12,600 1,370/1, 740 17 4.1 
L901 47 3:7 5.0 3.7] 12,400 13,200 7884, 910 17 3.4 

| aA 22 .9 20 3.7 5.0 3.7| 12,800, 12,400 1,0803,220 17 3.4 
7 PENNA 17 1.6 12 3.4 4.1 3.7 9, 750, 10, 900 1, 140/12, 160 17 2.7 
DERN 14 1.6 9.2 3.4 4.1 3.7 6,960 10,200 627(1, 210 15 2.7 
! PRAY. 10 16 9.2 3.4 4.1 37 6,170, 8,650 517(1, 140 15 2.2 

80... es 7.9 1.6 6.8 5.0 4.1 3.7 5, 500 6, 820 435|1,-110 15 2.2 

2 1 SEAL 5.8 .9 6.0 4.1 3.7 3.7  4,590[ 5,500 836) 673 10 124 
UR 5.8 .9 © 5.6] 50 87 87 2870 4,750 3,550 ‘395 10 | 207 

4 FERRER 1 4.1 .9 53 5. 0} 3.7 3.7 2,040, 4,190] 2,130 375 9.2 149 
5 REE Ee 4.1 .9 5. 0 5.0 3.7 3.7 1,650, 5,360 742|. 355 9.20 80 
x... 4.1 1.6 5.0 5.0 3.7 3.7 1,800 4,230 788) 355 9.2 28 

x6... uasll 2.7 1.6 #150 5.0 3.7 3.7 1,510[ 3,950 956] 415 5.8 17 
37... ak ll 9.7 1.6 5.0 5.0 33.7 3.7 1, 030 3,470| 1,370 517 5.8 207 
38..... 00000 43 1.6 5.0 5.0 37 3.7 415 2,250] 2,160 415 5.8 124 
10... s.0ut 17 1.6 5.0 5.0 3.7 3.7 149 1,240|. 3,430] 315 112 [1,340 
20... Gill 14 36 4.4 5.0 3.7 3.7 101 765| 4,670. 149 90 |1,920 

10 1.6 4.4 5.0 3.7 hd 80 650, 4,350 101 149 |1, 510 
7.9 1.6 4.3 5.0 3.7 3.3 60 836| 4,670, 43 101 627 
7.9 1.6 4.3 5.0 73.7 3.3 43 932| 5,580 39 60 622 
5.8 1.6 4.3 5.0 3.7 3.3 35 1,060{ 6,040, 39 28 163 
5.8 1.6 4.3 5.0 3.7 3.3 28 1,320] 5,990, 38 17 112 

os MEARE 4.1 1.6 4.3 5.0 3.7 3.7 25 1,570{ 5,990, 36 14 70 
2d I RAR 4.1 1.6 4.1 5.0 3.7 3.7 25 1,590{ 5,940, 33 10 51 
pA SRA 2.7 1.6 4.1 5.0 3.7 - 33 3, 120) 1,540] 4,790, 31 7.9 28 
20. ina ald 2.7 15 4.1 12.00 uaa 495 3, 910 719) 3,670 28 7.9 60 
80. aa Sl ER I | ne RE 4, 350 1,110 932| 3,320 25 5.8 112 
4 nk A 16a 4.1 0.9......- 4,430" Lu maw 9801. ca 22 CRE PR                       
  

NoTE.—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 ‘ 
October 1-23. oI ep gh ie LATE 13, 500 6, 450 10, 000 456, 000 
Pebruary li a ry re eT Lah SS 1, 030 192 297 17, 100 
March AE eae APN el A te NR eT i BB 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 

8 15 65.5 3, 900 

475 3.4 40. 2 2,470 
605 20 94.3 5, 610 
25 9.2 11.8 726 
12 9,2 11.9 732 
12 8.9 11.1 616 

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 

1, 210 1.6 59. 6 3,670 
.9 1.41 83.7 

156 .9 13.7 844 
ALY. ot a aaa 12 3.4 5.18 318 
EE i RE a RE I fea ALE LT rn RO 9.2 3.7 4.38 243 
March oe UL enh ee i BL 4,430 3.3 303 18, 700 
ry | Re RT 40 NIGEL SFY SET TL AERC, DO ME 12, 800 25 3, 050 181, 000 
May. a. nL a 13, 200 650 4,970 305, 600 
i DA SLE HS Re ee et Tei Rr BE 6, 040 435 2, 670 159, 000 
JURY. ate cig el Eee es 4,910 22 828 50, 900 
Te eA NT aR Te EW ES a 149 5.8 27.4 1, 680 
September... ut. fda ran a aa 1, 920 2.2 240 14, 300 

40 Rr OR Sr A NTC Op Ce Se Te 13, 200 9 | 1,020 736, 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 inech=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. LMadd by wading at the veditwalir or from cable 
125 feet below gage. 

CHANNEL AND, CONTROL. —Bed composed of clay and ral, 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. 

REecuLAaTION.—NoOne 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 

3 is rn CA a A 1.22 / 1.38} 1.50 | 1.60 | 1.55 | 4.521 4.85| 3.10 7.50 | 1.60 1.42 
be ELA AE SL AE. 2.35 1.20 1.35 1. 50 1. 60 1. 55 5.281 500 | 3.25 7.15 1.55 1. 40 
eR IAN 3.056} 1.25 1.38] 1.50 | 1.60] 1.55 592] 525, 3.12| 7.00 | 1.55 1. 40 
CRA 3.00 1.25 1.40 1. 50 1. 60 1.55| 4.50} 6.30 | 3.05 | 6.70 1. 50 1.35 
FART EI 2.52 1.257 2.25" -1.50') 1.60. |" 1.55] 3.80 “7.20 | 3.22 3.60 { “1.50 1.35 

One at rae ym 1.82 1.25] 205/150 1.1.65) 1.55 4.82 8.05 3.454.357 1.50 1.35 
STARE ha 1.72 1.25 1.82 1.55 1. 60 1.56 | 6.10 | 8.90 | 3.42 | 5.45 1.45 1. 35 
MRS RN Da 1. 60 1.20 1.78 1. 55 1. 60 1. 55 7.02] 9.32 3.20 6.00 1.42 1.32 
:! STR SRR 1.587 1.20) 1.704: 1.30 1.58... 1.50].7.827.960| 3.05] 575¢f 1.40 1. 30 
0 an 1. 60 1.20 1. 60 1. 55 1. 55 1.551: 8.881 :9.58 | 3.00 | 3.60 1. 38 1.30 

XL ssh tera 1.557: 1.20:} 1.50 1.554 1.55¢ 3.55] :9.05; 9.45. 3.00: 3.10} 1.35 1.30 
2 i Rp oe Sy 550.0" 1.20: “1.50 1.5571 "1.55 {1.551 °"8.80"/ 9.25) 3.20" 2.85 -1.85 1.25 
: LAM UR TR LER aA 1.45 1.25 1.48 1.55 1.55 1.50 | 8.45] 9.00 | 3.50 | 2.50 1.35 1.20 
IE Rp a 1.40 | 1.28 | 1.48 1.55] 1.55 1.50 | 7.95 8.80; 4.057 2.85] 1.35 1.20 

FAL Se INR LLL 1.40 | 1.30| 1.48 | 1.55| 1.55 1.50] 7.20 | 8.30! 4.50 | 2.30 | 1.38 1. 20 

16.5. A 1.4571 L321 -1.50 | 1.55 11.55 | "1.45". 5.78" “7.92 1":3.25\"=2.28 | +1.40 1.55 
} VERSA A 1.42] 1.32] 1.50 | 1.55} 1.52 | 1.45| 4.82 7.80 2.95 2.30 | 1.42 2.00 
1 SR Dt 1.35 1. 40 1.45 1.55 1. 50 1.45 | 4.50) 7.55; 3.051 2.30 1.48 2.50 
d9.. oii la) 1.35] 1.38] 1.45} 1.55| 1.501 1.45 | 4.20) 7.30 | 3.70: 2.30" | 1.50 2.30 
20. niin 1.30 1.30 1.45 1. 55 1. 50 1.45| 3.10 6.70 | 4.12 | 2.30 | 1.55 2.00 

LEER REE GROVE 1 1.30 1.40 1.50 | 1.55: 1.50 | 1.45] 2.20.| 4.20. 4.62 | 2.18 | 1.65 2. 50 
BEC LE, 1.42] 1.40 1.50] 155] 1.50 | 1.42} 2.02 :2.85} 545{ 1.98) 1.70 3.30 
YW. Re 1.48 1.40 1.55 1. 55 1. 50 1.40 1.95 | 2.80 | 5.90 1.88 1.75 3.30 
+ RT MIT 1.42 1.38 |: 1.551, 1.55:: 1.55 1.40.) 1,907 2.85.|:6.45| .1.82 | 1.90 2. 58 
25.3... 1.40 1.35 1.55 1. 55 1.55 1.40 1.85 2.95 6.70 1.80 1.95 2. 50 

ER Cn, 1.40: 1.351 1.50: 1.85) .1.55 * ‘L.50 | 1.780. 3.051 7:05.) 1.75} 1.85 2.45 
yah RACER ALL 1.35] ‘1.354 ‘1.50 }°.1:55 | 1.55'P "1.851 1.70 3.42|7.25'/ "1.70 4+ 1.75 2.00 
vA mE (GN, 1.35 1.35 1.45 1. 55 1.55 1.85 | 1.65 | 3.60 7.45 L.70 1.65 1.70 
1 A RP 1.35: 1.35. 1.430 1. BSL... 2 1.68°0°'1.65Y 3.60 7.58 | 1.70 1.35 1. 60 
S0..Li0n al 1.25: 1,85: ):01.50 {i 1.88: |... 2.32 | 4,05 | 3.48 | 7.60 | 1.70 | 1.50 1. 60 
Blac ein ies nwos 1.25, .. 1.50] 1.584. oss 4.02 hs. 2.92 tn 1.62 1.21.48 CLL                         
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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 Tox, compiled in 1899 by Robert T. Hill, of the United 
States Geological Survey; scale, 1 inch=25 miles). 

REcorps AvarLABLE.—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; location 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. 

REGcuraTioNn.—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 near Derby, Tex., for the year ending 
Sept. 30, 1922 
  

  

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

GEER A CIES  KNe R RI BRR 0. +g 4 I 3 ME TR a: 126 11 0.9 
: PY 180 1. UE TN a 49 11 .9 

.5 4h. ee 79 16 .9 
4] 160 {lio as 41. 12 .5 
.5 1,180 2, 860 49 9.3 .b 

.5 [1,860 1, 180 51 17 5 
i) 610 592 35 20 i] 
D 162 382 23 16 .5 
+3 57 267 16 12 pe 
3 22 237 14 8.6 .& 

.5 13 180 16 6.7 .5 
v5 8.6 155 12 6.0 5 
nD 6.7 135 38 5.3 x} 
3 67 135 194 4.7 4 5 
+5 4.7 418 1, 680 4.0 0 

5 4.0 170 860 4,0 5 
.0 2.7 96 245 4.0 .5 
<5 2.7 73 68 2.7 .5 
fr 2.5 90 60 23 i § 
.5 1.6 75 51 2.0 a 

«1 1.4 63 44 1.8 (onal. a 
x .9 49 36 a Rn 
| .9 38 27 1.4 oun. 5 
1 .9 435 21 i Ig. TRA 

1.8 .9 348 16 9 Yee 

1.4 | 630 68 16 pn i 
Lal iol 63 14 752, SRT 

i J SEA) 32 12 of | BSA 
gf sold 19 12 ki: IE AERO RUR IE 

2000 fees msi 16 11 oJ BRA 
540. Heiewiesn ‘4 Fog ele Chey be! i Bi Eel                     

  

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; 
15, and Aug. 21 to Sept. 30. 

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. 

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 

I EER ROL A a A dan ach Beal RR AN Pn AL 18 0.0 1.95 120 
FOIA cd ie vl dd ad nn i er al wb wt im = = a ew i .3 .0 .01 6 
BE ODITALY fe vi ne sm ann wows an Hon Se A mm ml a rm 1.4 og | .65 35.9 
March. oe ah ee 540 0 § 26. 8 1, 650 
ADI 0. a ar 1, 860 .9 199 10, 300 
i SAY BOAR eau BE BL I SIN 2, 860 16 318 17, 000 
JURE. dens dab da ad a Le , 68 11 131 7,770 
S 1Y I SAR IR ER A ei SO TERR Cl TE SRR 20 .9 6.03 371 
AERIS ads eda ios Lia a dees 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 S., 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. 
REcorDs AvAILABLE.—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. 

REeEguLaTION.—Flow controlled by Elephant Butte dam which forms reservoir 
having capacity of 2,638,000 acre-feet. 

EXTREMES OF DISCHARGE.—No data. . 

CooprErAaTION.—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. Mezx., 
for the year ending Sept. 30, 1922 

  

  

  
  

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

dur nninus ann 2,080 | 1,400 3 3 | 1,040 940 | 1,280 | 1,820 | 2,120 | 2,190 | 2,800 | 1,970 
LAR wT JERE 2,080 | 1,200 3 311,040 913 | 1,330 | 1,820 | 2,080 | 1,890 | 2,830 | 2,100 
Bevndenanmsanss 1,840 | 1,080 3 3 | 1,030 910 | 1,470 | 1,820 | 2,060 | 1,920 | 2,850 | 2,100 
FUR RENE LIRR 1,310 | 1,080 2 3 | 1,020 918 | 1,490 | 1,820 | 2,040 | 2,010 | 2,870 | 2,100 
Bs ai Sao 1,310 | 1,080 3 311,020 903 | 1,520 | 1,820 | 2,000 | 1,990 | 2,900 | 2,100 

Gt eh a wn en 1,310 | 1,080 3 3] 1,020 901 | 1,540 | 1,820 351 | 1,990 | 2,930 | 2,100 
ie i i 1,310 | 1,080 3 3 | 1,020 900 | 1,540 | 1,820 10 | 1,970 | 2,960 | 2,100 
FTN SRI 1,310 | 1,080 3 31,010 898 | 1,570 | 1,890 | 1,930 | 1,960 | 3,000 | 2,100 
Q olin 0 8 arm's =< = 1,310 | 1,080 3 31,010 | 1,090 | 1,570 | 1,990 | 1,900 | 1,900 | 2,780 | 2,100 

11 i dba Re Mol 1,310 | 1,080 3 31,000 | 1,130 | 1,560 | 1,990 | 1,880 | 1,820 | 2,090 | 2,100 

: x RRR 1,310 | 1,080 100 31,000 | 1,340 | 1,760 | 1,990 | 1,860 | 1,750 | 2,090 | 2,100 
12. oc. ale ll 1,310 | 1,080 600 3 998 | 1,330 | 1,880 | 1,990 | 1,830 | 1,710 | 2,080 | 2,100 
AB nip mb 1,310 | 1,080 600 3 996 | 1,320 | 1,910 | 1,990 | 1,810 | 1,660 | 2,070 | 2,100 
: DROS Alor 1,310 | 1,080 600 3 994 | 1,320 | 1,910 | 1,990 | 1,780 | 1,600 | 2,060 | 2, 100 
TAIT AY AM La O 1,160 | 1,080 600 3 990 | 1,310 | 1,920 | 1,990 | 1,750 | 1,550 | 2,050 | 2,100 

30. ag 1,060 | 1,080 600 3 988 | 1,300 | 1,940 | 1,990 | 1,780 | 1,500 | 2,090 | 2,040 
Fl eminatebucorn 1,060 | 1,080 600 3 984 | 1,300 | 1,940 | 2,200 | 2,010 | 1,450 | 2,070 | 2,000 
5g re CA He ,060 | 1,080 600 3 978 | 1, 1,970 | 2,360 | 2,350 | 1,440 | 2,060 | 1,820 
ul tiaras 1, 060 876 761 3 970 | 1,290 | 1,980 | 2,360 | 2,400 | 1,510 | 2,050 | 1,730 
| ERA 1, 060 670 900 3 970 | 1,290 | 2,000 | 2,360 | 2,450 | 1,550 { 2,040 | 1,730 

SBE THE 1,320 919 900 3 978 | 1,290 | 2,010 | 2,340 | 2,490 | 2,500 | 1,990 | 1,560 
2 2 We NRE 1,360 | 1,350 900 3 940 | 1,290 | 2,020 | 2,310 | 2,550 | 2,440 | 1,870 | 1,510 
2% Juwadldpina 1,360 | 1,180 900 3 935 | 1,290 | 2,020 | 2,280 | 2,570 | 2,470 | 1,870 | 1,520 
oC BEI LAY 1, 360 783 900 356 930 | 1,290 | 2,040 | 2,250 | 2,630 | 2,520 | 1,870 | 1,650 
4 Se RAR 1, 360 919 900 978 932 | 1,290 | 2,010 | 2,220 | 2,660 | 2,550 | 1,430 | 1,650 

pL SA i RE 1, 360 919 900 975 931 | 1,300 | 1,940 | 2,200 | 2,680 | 2,580 | 1,840 | 1,650 
7 SRS SEARS 1, 360 919 900 | 1,000 942 | 1,320 | 1,900 | 2,180 | 2,700 | 2,610 | 1,840 | 1,540 
28 vine e nina 1, 360 919 900 | 1,010 940 | 1,320 | 1,840 | 1,940 | 2,770 | 2,640 | 1,820 | 1,660 
20. ahaa, 1, 360 919 289 °111,080.}...0.0. ’ 1,800 | 1,920 | 2,320 | 2,690 | 1,850 | 1,660 
30. Sian 1, 360 361 G1, 0404... 1,280 | 1,810 | 1,880 | 2,640 | 2,730 | 1,850 | 1,660 
Bl 1300] sum 711,060 ...5.% 1 ib 1,850 | ....ie 2,770.1:1,850' |. .....                       
  

NoT1E.—QGates closed Dec. 1-10 and 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. Mezx., for the 
year ending Sept. 30, 1922 

  

  

  

      

Discharge in second-feet 
Run-off in 

Month acre-feet 
Maximum | Minimum | Mean 

October... raw ad oe TM I ae 0g ol 2, 080 1, 060 1, 350 83, 000 
November. ........ A NL SO SE a a Tl EL 1, 400 361 1, 020 60, 700 
AB Re Eb a a Rp a AR Te A 900 2 435 26, 700 
January. iiaanen de slide bin feopee iii 1, 060 3 243 14, 900 
BOTAN or i he is ae am ds g Fah LE oe File 2 pS de ae 1, 040 930 986 54, 800 
March. J Uc I Ls la EO 0 AT 1, 340 898 1,190 73, 200 
7. of MER Re Rar RON od CLT RS A TE TR ley 2, 040 1, 280 1,780 106, 000 
uy alah All ana iCabdtie Ei altel Shad Sidon: ul 2, 360 1,820 2, 040 125, 000 
R50 oad abl RE SS Sota cen SRT TBR Bl Lh 2,770 10 2,080 124, 000 
5 51D TP RO SR IE AL RE a a Ta A 2,770 1,440 2, 060 127, 000 
FX A TS RACE GR SR LES CATE CES Sa CIR LAE SREB DUAN Rl 3,000 1, 430 2, 220 136, 000 
SOD ODN i. oe a A RL hd 2, 100 1,510 1, 890 112, 000 

THB FOAL... in il ine ans din nw mi iin Sed sn 8 bia wii 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. 

LocatioNn.—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. 
Gace.—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 McMillan 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. ; 

RecurLAaTION.—None, :
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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. 

CooprErATION.— 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 
  

  

ii Gage Dis- we Gage | Dis- 
Date Made by height | charge | Date Made by height | charge 

Feet | Sec.-ft. || Feb. 21 | United States Bureau 
Oct. 5:77. RB. Yates. ....i.. as 5.68 94 of Reclamation engi- | Feet | Sec.-ft. 

| I AE 1 ERE A LEY 5. 82 113 NOETS Le oi mummies 6. 25 176 
26: H. I. Haralson......... 5.70 113 || Mar. 28 |..... do... .ccul oot 5.90 122 

Nov. 9 1'T. BR. Yates......comiiire 6. 05 176 || Apr. 24 |..... G0. sti wna 5. 80 108 
17 | Haralson and Hamill._.| 5.92 155 || May 24 |..... i aI EIN Ve ec 6. 00 112 

Pet... 8 [ids Bi Yates. coonnuniiaain 6.25 173 | June 8 |..... QO. dain criti d sh 8.20 575 
1 i J ENR Cy EA 6.70 252 | Jaly: "Td... Ly ARINC I IR 7.20 313 

30 | United States Bureau Ang. Silasend QO. uct ibe bed 5. 55 34 
of Reclamation engi- 23 lainaa Tn ARC AR 5. 55 41 
MCRIS. cw ow rip ie 7.20 294 || Sept. 26 |..... A das 6.45 165                 
  

Daily discharge, in second-feet, of Pecos River mear Dayton, N. Mezx., 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 

 WETIOEANT IER, 88 136 186 243 227 172 158 190 | 1,169 375 35 41 
y (FRE IIR, 81 139 183 243 237 172 147 176 | 1, 169 290 45 48 
SRR Sr, 81 142 170 233. 237 314 139 264 695 208 52 43 
! ERA) 81 163 164 233 233 290 111 | 1,800 456 172 44 43 

: {1 CHa ra I ph 81 158 181 235 237 227 108 923 352 155 33 39 

: 1 RRR 81 165 190 235 208 227 118 625 314 123 33 37 
: ER 81 183 197 227 176 217 112 489 279 94 33 41 
: ¢ VILA A 81 174 197 227 181 208 94 380 290 139 33 41 
| LA oe Khoa IN 81 174 197 231 181 208 94 302 290 147 39 43 
3 7: JEN a NA A 81 174 197 237 181 199 91 243 247 | 1,693 44 71 

16. anna. 88 174 197 239 190 199 69 237 208 671 37 48 
} iy REO REPO A 88 162 197 233 190 199 71 237 208 395 39 46 
Iceman iii 88 157 197 237 181 190 81 237 181 253 48 46 
i LL TNR ATA 88 157 197 237 181 185 75 214 456 190 50 46 
b. | MRSA yal 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 I 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 YL PO 164 275 104 155 51 51 87 
114 179 231 290. lu..cnsa 158 326 108 123 46 41 71 
3 aus 241 247 uemnes 168 ins 172 nie wa 51 17 ga ERE] 

  

                          

101120—251t—wsp 548——7
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1 

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 

Qetobers. ait. cetugu. Lor abagi saad doraderton os Lays 126 81 96. 4 5,930 
NOVEINDAL. . da Ti ae a wet ay awe mh i Se me Se 2 mg le 183 128 160 9, 520 
December. sa. oh adi alan IR Sata RL 241 164 196 12, 100 
JATIUALY i oe wal i mite BT ml eo ah id mi iow tp re i rig ht 0 ad 290 217 235 14, 400 
Cyne rn Slee adi Gat Sa Aen  iaelp oilers See Ue hed onie Alin 237 176 201 11, 200 
£17100 1 SRR REARING i Oe Faiz 314 131 191 11, 700 
ADE. i eh aR RL a Se 326 69 138 8, 210 
May. i i LT A 1, 800 94 294 18, 100 
JUDG. cola a Lal ara Gl LB pC al A Red as 1, 980 123 491 29, 200 
Ee OR A COA IRR RRR Cl OA Ea NE 1, 690 46 219 13, 500 
AIUD od Lau a aa dl i Oh ed Sh dL Sas gl 56 33 41.3 2, 540 
Se DRT cur ni i pi lp ord conn peti pete gl 345 35 80.8 4, 810 

TUNE VOAY wait om wn im ms wid i he i le wn mf Bi i i 1, 980 33 195 141, 000         
  

PECOS RIVER AT CARLSBAD, N. MEX. 

Locarion.—In SE. 14 sec. 6, T. 22 S., 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. 

DraiNnaGE 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. 

. DISCHARGE MEASUREMENTS.— Made from bridge or by wading. 
CHANNEL AND cONTROL.—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. 
Diversrons.—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 McMillan. 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. 
  

f Discharge at Avalon dam; reported by engineers of the United States Bureau of Reclamation.
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REeauraTioNn.—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. Mez., 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 
NOV. 16. ane ve cdo main wan 0.88 JANG ca usin dati ian, 0.70 
JIRA 69 92 ARE, 8 ria ca U dns 74 118 
BOD lant dll eal em 1.10 260 of 1 EC RR OEE Cs 66 96 
Mary 28. a dad, 66 86. 5             
  

Daily discharge, in second-feet, of Pecos River at Carlsbad, N. Mez., for the year 
ending Sept. 30, 1922 
  

  

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

FRA OLE A CLS 103 148 156 186 260 87 97 100 110 107 103 107 
IRE SEAR 123 156 156 190 260 90 97 100 103 107 103 103 
MERRILY 116 148 160 178 260 90 100 100 103 103 103 107 
ENEMA Fai 119 145 156 117 260 95 100 157 103 100 103 107 
IRON NER 119 145 160 97 255 90 100 332 107 110 103 107 

  

3 + NOE RE 116 152 190 90 255 92 92 100 97 103 107 97 
ER ACE EY 148 156 212 92 255 92 85 100 95 107 107 92 
fi ONO Ca 164 156 209 95 250 87 90 97 90 107 103 97 

: LOSER RA 156 156 206 90 250 92 90 95 95 107 107 97 
| Ri En 123 145 203 92 246 97 90 97 92 113 100 95 

v3 PARR 168 148 199 90 186 85 90 95 95 113 107 92 
7 SRE AN Souda 177 172 186 215 149 95 107 97 95 110 100 95 
4, IRR E NEL Ae 116 164 186 231 100 87 158 100 95 100 107 92 
aim 164 164 181 241 95 95 126 97 95 110 100 92 
BS a Talli andli 160 177 186 271 95 95 133 97 92 110 107 92 

ERRATA 168 168 181 260 92 90 123 100 97 110 107 90 
p' 1 SEA PH 164 152 168 260 95 92 | 107 103 95 113 100 90 
REAM Trig) 160 152 172 265 87 97 107 100 95 110 103 87 
1! ARTE HABER ARNS X 152 152 172 266 if. sa niis 95 100 107 95 113 107 87 
1 IRENE 148 152 172 265: 1a ai 95 100 107 100 103 107 87 
HAA BERR BSN is 172 265 |... duns co SAR 107 |. Sal 107 BOT (v.22,                         
  

NotEe.—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. 
‘Discharge partly estimated, owing to incomplete record, Oct. 29, Nov. 15, 27, Dec. 20, Apr. 9, ‘May 14, 
June 11, July 30, and Aug. 6
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Monthly discharge of Pecos River at Carlsbad, N. Mex., for the year ending Sept. 30, 

  

  

  

    

1922 

Discharge in second-feet 

Month : Run-off in 
acre-feet 

Maximum | Minimum {| Mean 

By ERR MELTS RRS RR AE En AAR TI TS 11, 185 95 140 8, 610 
NOVEM, abe ea ae Rake 177 |= 145 154 9, 160 
December. x: afin. i lh orleans ib bey 212 156 182 11, 200 
JANQAry sal crs A ee i a 271 85 154 9, 470 
FP ODIUALY oo edie vee wt don a a i Td al Say 2 260 87 214 11, 900 
5 ERTL lip bo IW Ra MRA Ly A YE Ne 97 85 91.3 5,610 
7. % 1) ot Rhee RR PC A RR NR TR RR 158 85 100 5,950 
LL) ED BR LT CR A Se RIB PR A Re de 332 95 119 7,320 
bE SN CE AIR el 1 WT SR IR TI ST 110 90 98.8 5, 880 
5 1 AR RNS SR Rr a 113 100 107 6, 580 
ABUSE tL ee a CS a Sa gi 110 100 106 6, 520 
SeplemBer. ui cL ia Sr aa, nL lt NRE 110 87 97.8 5, 820 

ATOR Cl EE ARV NSE SU CAR Al) hoa LH 332 85 130 94, 000       
  

PECOS RIVER NEAR MALAGA, N. MEX. 

Locarion.—In sec. 18 or 19, T. 24 S., R. 29 E., 314 miles southeast of Malaga, 
Eddy County, and 414 miles below mouth of Black River. 

DRrAINAGE 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. 
Diversions.—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. 
ReaurLaTiON.—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. 

CoopERATION.—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 

  

  

                

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

Feet Sec.-ft ‘ Feet | Sec.-ft 
Oct. 17 | Ellsworth and West__..| 4.05 268 I Mar. 221 TJ. R. Yates. ........... 3.90 
Nov. 8 | Yates and Robbins._... 4.12 309 || May 10 {....- do. iain ing 3.90 219 
Dec. 9 iJ. Bu. Yates... 0.0. 00 4.15 312 || June 21 |..... 1 NAR Rca) 3.65 129 
Lo TROBE Sl Ir 7) Lr SERA REAR ANTE Ga 4.05 24% ‘Aap. Ta. Ao. tod ialoty Ar 3.62 117 
Feb, «1 |.c..q qo... ae 4.18 319 | Sept. 15... 11 DONOPREAS (ey hoy MORI , 3.81 184 

  

Daily discharge, in second-feet, of Pecos River near Malaga, N. Mezx., for the year 
ending Sept. 30, 1922 

  

  

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

BC al 201 321 297 292 316 228 113 480 212 133 117 133 
i LTR A RARE 205 329 293 308 332 208 104 333 700 169 117 117 
AAR ie 225 333 297 308 332 188 89 323 320 248 117 120 
IE ONIN 257 341 293 252 324 184 240 244 276 192 117 126 
alt vo witb 269 317 297 224 320 208 212 344 316 150 117 130 

FTI SOREN TE ol 269 289 293 296 320 232 192 447 280 143 130 127 
7 (SS FRA 269 313 273 224 324 196 180 380 236 150 123 126 
LRA GRR IIRD ERA 245 321 249 154 324 196 143 280 220 550 133 127 
| A ES 285 329 301 162 324 204 136 256 200 248 120 143 

: 1] Wai kidh uF oAl 289 321 329 147 316 220 98 224 200 204 117 143 

  

160 Lainbatill 269 333 305 224 300 208 89 296 188 154 133 173 
2 SHINER 269 277 329 200 304 208 89 272 196 162 154 184 

: 1 Me SN 289 265 337 173 304 224 98 260 143 192 133 136 
13 PETRA DRE 313 257 341 120 300 216 101 252 133 192 123 204 
Ly 305 265 341 176 296 173 95 248 123 192 133 204 

1 RARE 2 289 253 329 165 264 169 113 228 123 192 133 180 
at lie Th 273 253 325 180 248 169 147 173 120 192 150 180 
23. custodian 289 253 313 276 200 232 184 143 150 150 180 
BI REN 1g, 257 269 293 304 232 200 208 180 147 117 136 184 
2B. ed dips 273 265 297 308 200 162 680 147 75 123 133 126 

ERE ed 293 265 305 340 184 208 725 136 104 123 133 140 
ER Sa 305 277 301 332 192 212 370 143 110 117 133 154 
IORI IR 273 231 301 324 216 165 276 158 154 117 107 169 
20 nie 297 239 301 S12 fouls 140 389 120 110 113 107 176 
80.0. dei iin 301 297 301 23 3.caite 117 344 150 110 113 117 169 
11 Me REAR 309 0... 301 32... neji. 3 16501 “isa 113 183 eval                         
  

NoTE.—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'l July 8 determined by applying to rating table gage heights 
for fractional parts of a day. :



98 SURFACE WATER SUPPLY, 1922, PART VIII 

Monthly discharge of Pecos River near Malaga, N. Mex., for the year ending Sept. 

  

  

  

  

30, 1922 

Discharge i - oan rge in second-feet Riin-oft in 

Maximum | Minimum | Mean | acre-feet 

8 YLT SER Ge 2 up, Hi Sa LAI ed 313 201 272 16, 700 
November... uuu thas Ali addi el Laos Sl 374 253 302 18, 000 
DORI DOT ox hi di dhe we Bi msi A in = 5 = md le Riel i 341 249 305 18, 800 
FANALYST 340 120 237 14, 600 
OD UAT Y oe dL des ibe mv A ww ch Fi 332 184 288 16, 000 

Brel. a ae ad 232 110 191 11,700 
Ny LIOREGTRORE of SROTE Ra LoL COR Rs 0 SN Re 725 75 199 11, 800 
MA i a a da ah dion mS eis a ile w= ws 480 120 244 15, 000 
June.......il.. ASR SE BRR SL RR 700 75 211 12, 600 
ei Sly AR Nr IS CA ARE ROR Bn CR SC, 550 113 175 10, 800 
BEA rand ee oe p nd le A iw de 154 107 127 7,790 
September. os LC astra ed 204 117 158 9, 370 

DG YOR. he he aud RG dims vu wh wins gd mE a's 725 75 225 163, 000         
  

PECOS RIVER NEAR ANGELES, TEX. 

Locarion.—In T. 26 S., R. 29 E., just below Pecos Valley 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 84 miles 
northwest of Angeles, Reeves County, Tex. 

DRAINAGE AREA.—Not measured. 

RECORDS AVAILABLE.—May 27, 1914, to September 30, 1922. 
GageE.—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. 

RecuraTioN.—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 
  

Gage Dis- i J Gage Dis- 
Date Made by— height | charge || D2% Made by. height | charge 
  

Feet | Sec.-ft. 
147 May 29 0.21 

June 23 15 134 
July 5 23 161 

25 12 121 
Aug. 11 121 
Sept. 15 22 159 

28 20 154                    
  

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. 

268 304 298 304 | 138 234 114 117 122 
262 292 208 304 148 480 | 1,180 232 112 119 
250 310 317 304 145 d 642 112 122 
304 280 317 292 182 244 250 186 112 122 
310 : ) 286 210 292 222 244 160 112 119 

LS LTR RO Gat 317 286 222 401 268 145 117 122 
SEP in 310 280 217 429 222 138 125 125 
IPR SCOR 292 256 298 195 331 200 329 132 122 
| Smeg dL 292 {» 320 244 304 169 244 186 512 132 151 

10... tonal 304 310 270 304 200 169 217 177 234 125 145 

11 RARER CRA 345 324 286 200 145 195 177 191 122 135 
1b CI Nn 286 304 292 186 151 182 169 186 119 132 
1 RRL HRY 286 310 292 191 138 186 777 191 125 155 
+L ACR 280 310 286 206 138 182 786 186 145 148 
rs Beas Se i 280 366 304 286 200 138 286 482 160 138 151 

36... Lilie 286 359 310 286 195 125 373 148 135 148 
RADA AN 274 298 304 222 286 200 145 310 148 132 141 

IS od ais 274 268 331 195 202 200 148 244 164 145 148 
3 1 rh Joli 298 338 182 292 228 151 244 200 173 135 135 
20; ais add 310 352 186 292 206 151 234 173 132 173 

EER Lape 304 352 186 292 177 155 222 169 145 164 
7. SRR LT LRH 292 352 182 256 169 268 200 125 164 141 155 
yA BEL VN 292 331 186 250 173 359 182 129 169 148 155 
24. ing did ian 280 280 324 234 244 200 244 182 148 145 151 160 
aaa il 262 304 292 182 | 2,310 169 138 119 145 160 

20. Ju aa ay 280 310 298 200 169 | 1,120 151 105 119 135 125 
pL RT a KR 298 324 317 212 } 180 117 117 135 138 
YR TA ee 286 310 317 212 480 132 114 129 148 
tO Ni 280 208 oli] ena 169 147 141 114 112 151 
ASR HAIR 274 |) 298 208 ....... 151 151 119 112 109 155 
ro DEER AREY LL VA EEA, 298 IB: lotus di 141 4. Coal 105: |. cduiias 114 1144... ue                         
  

. Nore.—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-oft in 
Month acre-feet 

Maximum | Minimum | Mean 

EtODOY. in Ll ie at ae Ae dna sa LS 345 250 289 17, 800 
fn her ei ERC De BRON Sr Re RA SEES TR Bt RE SLC St 303 18, 000 
dT a TE A BR eR ER AI TR 352 244 305 18, 800 
AL air 1 TOAST A ASR Ce ON A OR Re CINE 317 182 264 16, 200 
Reb airy.. soar ol oon MU Slide, mo ani sa a B04 J... one] 275 15,300 
£00 0 a RN IR Oo TENA COST IN Val PL el 141 195 12, 000 
Aprils eter oe ee ned ed a 2,310 125 323 19, 200 

AN Sd BTR Ln BM CR RS] LEW Ts 147 256 15, 700 
© bon Lh SN CO AES DA 1,180 105 275 16, 400 
LEE ARI Bn Ath As Spe Eb Lada 0 og Ring Bohl 112 189 11, 600 
0 TEL 1 A I Tr Hb A Lr 0 re Fp pe Or DR ao 151 109 129 7,930 
RET EE] 1 A AN ape hp ha dis Colo Win FL IRN Sel 173 119 142 8,450 

Bh year,. i iii ie Lo Lg 2,310 105 | 245 177, 000 
| 

    
  

PECOS RIVER NEAR PORTERVILLE, TEX. 

LocaTioN.—A#t highway bridge on Pecos-Porterville road, half a mile east of 
Arno station on Atchison, Topeka & Santa Fe Railway, 2 miles west of 

Porterville, Loving County, and 20 miles north of Pecos. 
DRAINAGE AREA.—Not measured. 
REcorDps’ AvatLABLE.—February 1 to September 30, 1922. 
Gaae.—Chain gage attached to downstream side of highway bridge; read by 

Tom Wright. : 

DiscHARGE MEASUREMENTS.— Made from bridge or by wading near bridge. 

CHANNEL 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. 
RecuLAaTioN.—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 near 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 
¥ab.  2u...on da 2.88 314 || May 18..... 2.67 305.41: AUG: 5. unin ne 1.5 94, 

Bw Pm 2. 66 37 | Jane’ Tui rivus 2. 50 242 TE ROABN 1. 65 121 
Mar. 24. .....C 2.21 161 IAAL 1.80 103i Sept. 18....:... 1.70 122 
Apr lio nil, 2.06 136 951 at 1.81 LE BEE S L.72f 132 

I ee 2.50 229 ERE 1.95 137 
y. : SOAR 5.32 1,300 A: Joly 12. conuauii 2.11 181                     
  

Feb. 1 to Sept. 30, 1922 
second-feet, of Pecos River near Porterville, Tex., for the period 

  

  
Day Feb. | Mar. | Apr. | May | June | July Aug Sept. 

219 143 366 219 157 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 £62 161 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 
HS a... yo. J iain 82 gi! pt ry                     

Nore.—No record and discharge estimated Apr. 23, 30, June 4, and July 9. Discharge partly estimated. 
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, 
owing to uncertainty of gage heights Sept. 16 and 18-21. 

20, 27, Sept. 3, 10, 17, and 24. 

Monthly discharge of Pecos River near Porterville, Tex., for the period Feb. 1 to 
Sept. 30, 1922 
  

  

  

      

Discharge in second-feet 
Run-off in 

Month acre-feet 
Maximum | Minimum | Mean 

TEDIRALY vim apenia omar aL lL TR Coa 314 219 280 15, 600 
HEE Gy Rl RE SOD fal a NR NE I 240 143 180 11, 100 
APribacic ioc. doin pao Sarai a Sell LE es le ee 1, 560 124 272 16, 200 
1 gn Tar Ja ROL DR anu SLC I RR BO 437 150 243 14, 900 
SAR RR RRR ST RAT RO RRR 1,030 94 231 13, 700 
1 TL EA SRN SRR SB Da Sa pelea ORAL 387 82 167 10, 300 
2% Dr are LA REE Ll EER ER re RA 119 82 101 6,210 
DOR Co ars 180 108 133 7,910 

F300 0 LE no Suh 0 PRA Sn, AT CR PER MIA BE, eeirb I Fa ME SET 95, 900       

101120—257—wsp 548——S8
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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. 

GAGe.—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 
  

  

ah Gage Dis- Wh Gage Dis- 
Date Made by height | charge || L8te Made by height | charge 

Feet | Sec.-ft. Feet | Sec -ft. 
Oct. 19 | Dudley and West...... a 2,66 97. 3:1] June 16: {' RB. G. West...... 2... 3.08 213 
Nov..30 { RB. Q. West............ 2.58 80.8 27 fa traw QO. ce ea 1. 53 .8 
Mar. 25 |..... AO. cies in maine 1.83 42 July 24 7....: 1 SA 1.52 5 
Apr. deat. dO. ud ecnmi oe canes 1. 65 LY Aug, 251... 14 Ly VER Se 1. 40 %. 3 
May. 8S {..... (i FRILL NSIC, 3.08 212 Sept. 9 {uncon 7% 1 TREC IEAR Ia ly iar 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 

  

  

    

1 

Mar. | Apr May | June July Aug. | Sept. 

Re NII J. 3 227 60 0.9 0.7 0.3 
pon SORA 2.3 240 1.5 7 v3 
abe 2.6 265 208 yf «3 
FR LRARE AR 3.4 183 331 1.0 27 .3 
as ity 3.0 174 149 by § .4 

Ee a 3.0 115 119 +7 4 
Ei in 3.0 37 64 1.5 Ri 4 5 

OAR 3.0 102 72 1.3 5 i 
RI 2.8 73 47 1.3 soll i 
A 3.2 35 3.4 41 fis 1.0 

awn 2.8 28 1.3 7 1.0 
te i 2.8 24 1.1 Ry / 1.0 
FORETS Sh 2.3 23 h vi | 7 .9 
ATED 1.9 99 5.0 1.2 7 .9 
E30 LA 2:3 92 1.2 .6 .9 

I i han 29 77 1.0 .4 . 9 
NEBL NTR 3.4 106 110 .9 .4 9 
mt Sih 4.1 158 84 .9 5 .9 
eka 3:2 55 .9 .6 9 
RE RE 2.1 20 .8 7 .9 

ah 2.3 31 10 .8 7 4.6 
5.1 2.6 22 .9 <> 1.9 
5.1 3.6 15 .8 .4 1.0 
5.1 185 3.2 1.5 od .4 4 
Lt | 131 2.6 ol .3 .6 

1.0 
5.1 973 2.1 7 .o 1.0 
4.1 767 3.0 vil +7 +3 3.0 
1:7 549 3.2 ay { sb +3 2.1 
1.3 330 3.0 .8 +7 «3 1.4 
1:2 255 89 .8 ey { 13 1.4 
i EDA 20 ous cue ys $0 patie de               
  

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 and 
discharge estimated June 11-16, 19-23, 25, 26, July 2-6, Sept. 21, and 22. Discharge determined by applying 
to rating table, gage heights for fractional parts of a day Apr. 24-26, May 4, 5, 7-10, 17-23, May 30 to June 
1, 3-9, and July 10. ! 

Monthly discharge of Pecos River above Barstow, Tex., for the period March 22 to 
Sept. 30, 1922 

  

  

  

      

Discharge in second-feet 
! j Run-off in 

Month. . acre-feet 
Maximum | Minimum | Mean 

VIArCI 22-3 ee eae a Ly 5.1 1.2 3.50 69. 4 
1035 § DINER RSL ARRON EB 1 Cl AARNE a 4 Al 1 TR 973 1.3 108 6, 430 
BY oo is rts ie ant od oh =e hs od oh with 4 oh Pm Bh ie ER ES tdi able 265 2.1 75.1 4, 620 

ne RE RRR RRR wh AN ARE Se a ods Son: nin 331 ot 47.5 2, 830 
RL aA a SRE LE RT CLF CA 08 Es WS RIB LAR | 4A El 41 7 2.24 138 
ABUSE... nor ed a I aL i Ll i wl .3 . 55 33.8 
September... i... Lh aul ILL a ed SL Coda 4.6 48 1.04 61.9 

Phe Perot. . oo a ade ae a a fC ee adil 14, 200     
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PECOS RIVER NEAR GRANDFALLS, TEX. 

  LocaTion.—Af¢ 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. 

DRAINAGE 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), 2514 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 mear Grandfalls, Tex., during the year 
ending Sept. 30, 1922 
  

  

a Gage Dis- : a Gage | Dis- 
Date Made by height | charge Daie Madey. height | charge 

Feet Sec -ft Feet | Sec.-ft. 
Oct. 12 | Dudley and West..... 0.78 49:41 :Apr. 28 'R.G. WeSl...oiatulil. 2.28 602 

22 :D. A. Dudley ......... L975 41.4 || June 20 |..... 3 Lae CI .98 84.8 
Peec.. 7 |R. CG. West........5.... 1.28 166 July W..0.0 QO wu 50 11.0 
Jan. 16.{....iu do... LRA] SLR .48 8.41 Aug. 18 |[.___. Ly | FRA A CN 62 23.6 
Apr. 4 ...o 0... a .38 3.8.{ Sept. 21 j..... 3 [1 SA . 48 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. 

a NS Sa 6.5 3.8 3.8 199 23 16 21 9.5 
2 Fo SACRE STEIN ene Soa ot SMA 6.5 3.8 4.1 130 23 16 20 9.5 
CRI SANE FRCS TW 6.0 3.8 4.4 153 8.9 15 20 9.0 
Aral SN AHERN, ER Se SERRE 7.0 3.8 4.4 165 215 15 19 9.0 
Treat or GR FEN WE AIRE BSI RES RS 7.0 3.8 4.1] 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 

1 3 SOR y WT A 7 Ree SS UNA 1 Ne 4.4 3:2 2.9 34 162 9.0 19 8.5 
1 1 Sediin 2 1 J INR Say Wr demas 8, 4.1 2.9 3.5 553 9.5 20 8.5 
1300 ain 38 neal Sl 4.4 3.5 3.5 20 290 9.0 23 8.0 
MM... al v4 J AES PIN) a 4.7 2.9 3.8 96 9.0 23 8.5 
15. aah ius i A Rat LE 4.7 2.6 3.2 11 49 9.0 21 8.5 

16, en Fi. NR 9.0 4.4 2.6 3.5 10 37 9.0 21 8.5 
Li RTA EMEA ER RRL he 4.7 3.2 3.5 6.5 30 9.0 23 9.0 
IB elon Rl Rt SC) SRR 4.4 3.2 3.5 10 64 9.0 23 9.0 
0 1: gt MERCI SE Ca, 4.4 2.9 3.8 22 334 9.0 23 9.0 
Ms Fig WCC AE ERR Bil 4.4 3.2 3.2 25 103 8.5 24 9.0 

4 DRL LE FAA ad DRI BRE. CE 4.4 2.9 3.5 13 65 17 24 9.0 
RAAT fog >: Ap EAMES Xn] 5.0 3.2 3.5 7.5 58 24 23 9.5 
PRA AN 1 PREC ON LT 3.8 7.5 3.8 7.0 44 20 23 9.5 
pCO F.1JH MOCIARINTY. NAN 4.1 3.2 12 17 37 15 23 9.0 
TEA 1 LRT I SI 4.1 4.1 125 21 31 13 21 8.0 

26....0.0.000 a8. Liu 8.0 4.1 3.8 90 20 27 13 20 7.5 
phos A 1 TE NEE 0 8.0 4.1 3.8 | 896 20 23 15 18 7.5 
EERE DF feel. 8.9 4.4 4.1 740 20 17 15 11 7.5 
29...) 17 i AEA | A eR TN 4.1 531 20 16 31 10 7.5 
30d an dL FL a 1 ERE RRS Rs 4.4 21 16 31 9.5 7:6 
4 En TERED UREN DOREY 8.50. aun 3:3 aa. 20 et ews 26 05D lamin                 
  

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 fractional parts of a day applied to rating 
table Jan. 28, 30, Apr. 24-27, 29, May 1, 2, 5-7, 18-21, June 3, 11-14, and 18-20. TREES ; 

Monthly discharge of Pecos River near Grandfalls, Tex., for the year ending Sept” 

  

  

  

30, 1922 

Disch i - scharge in second-feet Runoff in 
Month 

acre-feet 
Maximum | Minimum | Mean 

nT RT SIAR SA PL A Ns A CE 58 26 47.0 2, 140 
CY ie a i 2 rw in Ro 2 sk 7.0 3.8 4.78 265 
07 ge SR NECA 7 LER La COB EI OR SNR 7.5 2.6 3. 58 220 
ADI. .i aaa LL READS TER LL 896 2.9 95.9 5,710 
A oe ld imei ats im wm em tt oe we el at 199 6.5 47.5 2, 920 

JUHI a i le a BT ie bw bwin ie iim 553 8.9 110 6, 550 
JAIL. oa dL EL HT A a eh LT 31 8.5 14.5 892 
TUES lo i es a in TR id oe a to it wt 24 9.5 19.5 1, 200 
CD ITI ws ac i i cin dle ws ls me i mt ne mine Bi sre me 9.5 7.5 8.65 515         
  

Nore.—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. 

DiscHARGE MEASUREMENTS.— Made from bridge or by wadthe 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. 
Diversions.—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. 

ReguratioN.—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 near Buena Vista, Tex., during the year 
ending Sept. 30, 1922 

  

  

        

Gage Dis- id Gage Dis- 
Date Made by— height | charge Date Made by height | charge 

Feet | Sec.-ft. Feet | Sec.-ft 
Oct. 12 | Dudley and West...... 0.87 8 May 15 R.G. West.......... 0 0.70 
Nov. . 5.1 RuG. West. .uusmunanas .88 108 June 19 |..... 3 OS CB RL, .84 105 
Dec. 6 |--... 1 AE en MAA 1.35 186 July’ 104... {3 SRE REN RY 48 46.4 
Jan. "16... i [1 LE ARERR 62 66. 4 29... AO ad 40 38.6 
Feb. 18 |..... dou suaiolitanil 68 73.8 || Aug. 17 {.._.. Ao. dei ra 36 34.0 
Apr. Bll... oT AI Ae DA 58 59.7 | Sept. 6 (..... Ao. Tanie Lal 35 31.3 

28 lias doi, Blab oan 2.65 561 1158 Ir 11 NOMS EN ERY 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. 

| 

| 

RG INI NER 131 7 113 64 240 108 56 38 28 
ein 143 65 111 64 124 75 55 38 30 
SAR 182 59 104 64 82 127 60 37 30 
em 190 55 94 64 78 99 61 37 31 

169 172 56 108 64 78 266 56 36 31 

184 163 55 94 60 75 326 51 36 31 
186 144 59 104 63 72 184 56 37 32 
172 148 58 88 65 71 151 50 38 32 
119 134 60 65 63 70 96 46 38 32 
110 96 55 61 65 70 75 46 38 31 

104 88 59 71 64 70 78 43 37 31 
102 80 54 65 67 70 100 39 37 31 
110 71 61 64 71 72 118 48 36 28 
108 77 75 65 70 74 116 48 36 28 
122 60 86 72 70 78 110 47 34 28 

4A ISIN BAR 131 65 72 65 71 70 81 47 34 28 
| 3 RETR 0, ER) 126 60 82 71 75 72 254 46 34 27 
1 EARL I AN NT 118 55 82 95.1: 70 68 163 47 34 27 
1 PARRA RRO AR) 119 56 77 63 67 65 116 42 34 30 
20. sa, 121 58 99 60 64 77 84 42 34 30 

71 JARGERREL RAINS ALAN 108 56 84 63 64 77 70 39 33 30 
DD a re i he it a i 100 56 74 55 65 84 63 38 30 30 
2 ER RIA RE 102 65 74 56 68 67 59 38 31 28 
AN RRA SER RAR AIR 104 71 Yi 60 170 59 56 37 31 28 
I 106 58 86 64 87 58 55 37 31 28 

RL ALLOA NOR NE, TE) 104 60 90 61 229 58 51 38 31 27 
BT ed a ti a SR J 93 59 80 59 264 279 51 39 30 27 
1 RIN AIR Ded 78 55 90 55 682 229 50 38 30 27 
2 da wr ire a 77 1 Sl er, 68 522 155 48 38 30 28 
| SR ERA BERG 78 OD fe wii 71 324 108 55 39 30 28 
Bhd ea aed V7 4 60 fia OB et wp 127 {avin 38 vB (EAN 

NoTE.—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 mear Buena Vista, Tex., for the period Dec. 5, 
1921, to Sept. 30, 1922 

  

  

  

  

Discharge in second-feet 

Run-off in 
Month PF ~ inches 

Maximum | Minimum {| Mean 

DeeBIN DOr BB] eae ce i mb le dle mh ml wm me wl 186 77 116 6, 210 
J VTEEITY atv adel third do oo i a 190 55 91. 5 5, 630 
QD UT Wl es iw mri st ere se oF hie fh fo i me 99 54 71.3 , 960 
Nar CI Lo a Al ah 113 55 73.8 4, 540 
AA DTI) dl a i i i hw re wm i i iE min mi 682 60 127 7, 560 

EY ee ect eb a Ee fo om mT a 0 ui rt re RIE RLY 58 96 5, 900 
Ai LL RA BOR OIE Rn SORE CREAN: Ch 326 48 110 6, 550 
JlY lic lg SE te HRT Lr ede i eu 61 37 45.3 2, 790 
AGUS ee abl mw mw em mm imi = HS 38 28 34.1 2,100 
Ln] RA NARS c RCIRE SL Ne ! 32 27 29.2 1, 740 

THE POMHOM in ihn ai i wma dn ain ss me AR ed mini 3 em 2 oe | om ed mm 0 i 47,000         
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PECOS RIVER NEAR SHEFFIELD, TEX. 

Locarron.—At highway bridge on Fort Stockton-Ozona road, 34 miles east 
of Sheffield, Pecos County, 41 miles west of Ozona, 60 miles downstream 
from Buena Vista, and 76 miles east of Fort Stockton. 

DrainaceE AREA.—Not measured. 
REecorDS AvAILABLE.—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). 
Ice.—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 
  

  

or, Gage Dis- i Gage Dis- 
Date Made by height | charge Date Made by height | charge 

Feet | Sec.-ft Feet | Sec.-ft 
Oct. 10 | Dudley and West...... 2.00 135 Apr. 30 BR. GG. West. iouuunatan 3.18 
Nov.-6 | R.G. West............ 2.00 126 June 19... dood ini sacl 2.20 165 
Pec. 110... qo... pobb. 2.20 197 July (19. jauuau E11 AS ECS ran 1.90 67.8 
Jan. 151.1... G0. inns did smn mmm 1. 98 127 Aug. 15 lacina 0. oi a ec tae 1.91 52.1 
Feb. 20 |..... AO. choi daeand 1.88 105 Sept. 20 |..--- BO. ald 2.00 58.5                  
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Daily discharge, in second-feet, of Pecos River near Sheffield, Tezx., for the period 
Oct. 10, 1921, to Sept. 30, 1922 
  

  

  

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

) PARA CTR AA RATER 101 226 131 95 106 95 377 200 113 45 38 
AT RAINEY] Ar SEAN 101 226 126 95 106 176 373 203 113 45 38 

- NARCUOI RRRRATI 0 CO 101 219 115 95 108 258 373 200 115 45 38 
ts SpA 3 RSA 101 200 115 95 123 187 193 97 118 43 38 
Duk RE Rt LCR 101 178 175 95 116 113 152 97 120 43 38 

|; RET) Hage Y LGR ACRE 113 172 200 95 110 108 147 95 113 41 34 
1G we nw li em umm 101 184 230 95 108 110 212 95 118 43 34 
hi alia vo mim Yo i 101 203 219 95 108 144 278 311 106 43 34 
ERR GG § PME LS YY 101 219 213 92 106 131 120 290 103 43 34 

10... ene ues 136 106 213 200 92 103 118 97 240 101 43 45 

nda ven 131 115 181 187 90 103 113 88 101 41 62 
A NR Ap Ce 131 118 163 169 90 102 106 82 88 41 62 
U8. olds ath a 133 123 161 152 88 102 106 82 74 40 43 

: REE i SA 131 136 158 141 88 101 106 82 200 72 40 43 
1 8S IAM ar 136 169 152 131 88 101 103 82 74 46 38 

(i Tiled 133 187 150 126 88 100 103 84 76 43 33 
1 PERE LA HA SIE 133 187 150 120 88 100 103 84 78 46 28 
LS SR 133 187 152 115 88 99 103 88 172 68 45 48 
190. cuitinanand 133 181 158 110 “97 99 103 90 172 66 45 74 
4 FOR Ae SMSO 133 178 163 106 106 99 103 90 244 68 45 54 

126 175 163 106 106 101 108 85 282 68 43 52 
118 203 131 108 99 108 80 166 64 43 52 
110 223 126 110 95 82 141 62 40 52 
110 230 120 106 95 86 126 58 40 54 
108 244 108 103 | 1,820 180 90 118 52 40 52 

PB cy vii em 103 262 150 101 104 870 84 113 50 40 52 
rl io reg i mah a 103 262 101 106 101 494 84 115 48 40 48 
SD cn win we 103 255 101 103 97 286 95 118 48 40 42 
EMO 0 103 240 80 cs 95 213 106 115 48 40 50 
EE RN, 103 226 11 ER IARRTS 95 672 206 115 48 40 50 
RARER 103 | untnaa 87 Lioale 07 Lalas 240: Lass 48 40... naa                           
  

Nore.—No record and discharge interpolated Feb. 19, 26, Mar. 5, 11-19, 26, Apr. 2, 9, 16, May 7, 14, 3, 
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 

Oetober 10-381... even vacans 136 103 120 5, 240 
November........ccccns 262 101 164 9, 760 
DIOCOIIDIOLI ca aie oi ie i i vn ii et wi oo bh 5 220  upins Fo oi in 171 10, 500 
Japuary...c...- ST wld cio se ow dh ld Bim we i's ie ew 230 97 138 8, 480 
ODT HALY iit andes oid le te A Ei age i Dwain aw ve le 110 88 96. 5 5, 360 
March. Sosa. vetoes 1,820 95 183 11,300 
Vo EER TR RR A Lr a TERR RR NY 95 170 10, 100 
1 LA RR a a ER NI na Ar ARE Sag DY 377 80 142 8, 730 
JU. ie ec oe dn ane cen x Hae eh la to Ee So 311 95 174 10, 400 
JY anne on rw er + en 120 48 80 4,920 
LL rN SR SEA AE A TR a 46 40 42.3 2, 600 
SO DHCTIIIIOL hs ied ot os ih op mi 5 rs i be Br i 74 28 45.3 2, 700 

NE TUa 1) RN ge EA TIN SR SRN So SPO Cu 00 ERAT MIC EY 50 90, 100       
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PECOS RIVER NEAR COMSTOCK, TEX. 

  LocaTion.—At Pecos High Bridge of Galveston, Harrisburg & San Antonio 
Railway Co., 11 miles west of Comstock, Val Verde County, 18 miles east of 

Langtry, wid 14 miles by stream above confluence with Rio Grande; below 
all tributaries. 

DrAINAGE AREA.—Not measured. 
REcorDs AvarLaBLE.—May 1, 1900, to September 30, 1922. (Also gage heights 

for 1898.) : 

Gage.— 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 CcONTROL.—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. 

RecuraTion.—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. 
Oct. 8 DUGIeY ANA WS. ce dae iL ee se a Tei mam aml ti lw i wir le 0. 58 324 
NOV. 18: MeO aS I a Car er a i ms pas am st em i st . 64 333 
DOC, 18 | Th Cr, WW OSE. ni oe aim Ni dh 0s id ee Se i a S000 ho re i 0 li dh er .74 380        
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Daily discharge, in second-feet, of Pecos River near Comstock, Tex., for the year 
ending Sept. 30, 1922 

  

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

| ET A EY 402 269 402 286 269 259 269 | 7,530 402 360 252 252 
10% LA RA RE 402 276 402 286 269 259 269 | 3,970 322 341 252 259 
cw it marr ns 360 276 402 286 269 252 | 9,800 | 1,590 322 360 252 269 
Gita. 360 276 381 286 269 236 | 1,350 | 1,590 471 900 236 252 
| STAR AAT 341 276 381 304 259 269 655 | 1,270 | 2,090 495 246 236 

  

b {EI 286 304 322 322 246 252 304 360 322 286 252 252 
7 CRE MIEN A 286 304 304 304 246 252 304 360 360 286 252 269 

: 4 IEE 286 322 341 304 249 252 304 322 43,600 286 252 269 
19... ail. 286 322 322 286 246 259 286 360 | 1,000 286 252 269 
| EN 4 236 322 322 286 246 246 286 341 545 279 252 286 

3 I TAIN AE 286 341 322 286 246 246 286 341 655 259 259 286 
v' SCR ra) 286 322 322 279 252 246 286 322 572 269 269 279 
pC Co 286 322 322 286 252 236 304 322 495 269 252 269 
+ CA Renan NN ty 286 360 322 279 252 246 304 304 402 252 252 259 
oS Os 286 360 322 279 252 246 | 4,100 304 424 252 269 269 

2 WAS 286 360 304 279 269 868 | 2,360 286 402 252 269 252 
v7 SOE AER 283 381 304 269 269 970 | 3,450 286 360 252 269 259 
yi 279 402 304 269 266 447 | 2, 660 286 341 252 252 236 
Le TA 276 402 304 269 |v... 402 | 1,590 286 322 252 259 236 
30am vn die 269 402 304 v1; BE 341 | 1,270 286 360 269 269 252 
:, ) HR RR B72 fmm == 304 269 |.warian 304 (...atis 238] cena 252 269 [canna                           

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 

LB I IO ah i TIE SR A OR 402 269 307 18, 900 
NOV CIIIDIBE iain ah vi wir tm EE ab i to 402 269 317 18, 900 
5 1 SAMAR LW A SAORI LN RL SSSR LT 402 304 340 , 
nahh ZR ERRNO SNE CR 360 269 304 18, 700 
EY a Ca et CAN ES Rt SRR Sb, 269 246 255 14, 200 
NL ETC Ye orm mi nm rm el BY i mo 970 236 318 19, 600 
¥. 5 vr 1 BR RAR RL ES TONIC Oe LR 9, 800 269 1,180 ? 
MY. oo Bar ri hid mn sm RE a a et Sn 7, 530 286 6 51,400 
bE IA EE RIE EE No, SL RMI SR NE 43, 600 322 1, 990 118, 000 
IY ct ciel ie dm sie Sr ais ibe at mp RI 0 252 318 19, 600 
AAUEUSE ha ie or a i aa i eh a eS ied fm so 10 9 1m ee 269 236 256 15, 700 
BODINE on vue Ee he ms eri mb ein mimi il dr en Sn 322 220 257 15, 300 

PRO GOAT. . uae. ed de en a a ey 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. 

REcorDs AvAiLABLE.—February 9 to September 30, 1922. 
GagE.—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. 
DiversioNs.—Above all diversions. 
ReguraTiON.—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 near Porterville, Tez., 
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. Feet | Sec.-ft. 
Feb. 10... ol. 82 38. May. 7-.......5. 2.57 63.2 (Aug, B.i ities 1.15 28. 

SLE Saye 1. 50 25. 4 HA NC AA 2.71 71.0 hh wa re 1. 66 47. 4 
Mar. 28. 2... 1.21 150°: June 9... ewvias we 2.12 56.8 11'Sept> 18... 22k. 1.46 40. 6 
April... ta... 2.24 41.7 ys HR A 1.39 FR Ln REI NIN 1.47 41.4 

18s dean nin 2.06 36.0.0 July 12... ..ovas 1.93 51.9           
  

Daily discharge, in second-feet, of Farmers Independent canal near Porterville, Tex., 
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! 
2 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 a 72 38 50 46 
21 32 62 63 34 46 42: 
21 31 55 58 34 47 51 
23 36 53 55 37 49 71 

1 LS RNR CA RAN LO EAR 34 24 35 42 43 42 58 
RRL NBA Lr TF RAUNT 1 CRA A 34 18 36 34 39 40 62. 
nn an eh a ie de wat = de 32 16 37 32 35 44 53 
a pA fre pg Rn AE fg 26 15 45 27 36 45 51 
SANRIO Rr 0) A To 32 17 91 50 26 36 50 507 

le i a a Se Mid ea 27 19 86 30 26e 47 46. 
ot ce dirt bE pt wp me rp oe ae pw 23 23 85 29 19 41 41 
OB is 18 45 20 16 37 25 
bi! SORBET OBA 3 LAU LARS 141d GT SH 43 CET fof 1 1 (oul 62 . 83 47 24 14 39 31 
APA RIA ARRAN a RR la IN al 53 81 32 34 12 36 37 
Lf LARA RII 23 gore LL TONE JR aT 3 24 ia ea i v7 RR Rc 14 7435 WA Sg       
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 3, 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 

DODIALY 0-08. . iin ci dic ban mame = Er mw Sb ig 39 18 32.4 1, 290 
MARCY. ie i ER we mmm mn 62 14 23.7 1, 460 
RUDE] it ih Si tee ld he iii wi Sod De om re A on ok in tw i oy i 91 31 50. 6 3,010 

EVN ois ole he ie ee Tm a ae Rm 92 32 59. 2 3, 640 
JI es orn a re ea NE a ere 160 20 59.0 3, 510 
2 AR TR KA Ne EAN NI BL ARTY arb SCR A, 118 12 48.9 3,010 
BTTUSE 2. wo 2 mimi mm Pram wo bm wor ma Bom el rim mi mn em 56 13 39.5 2, 430 
BoD OID DOr... Loi non mn ali Sid mein wont Wo wl Ge ws min ie 74 24 42.8 2, 550 

The period... .ooveadiemindo nino luna dian dd dai i ro fads a fe Si 20, 900       
  

NotE.—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. 
RECORDS AVAILABLE.— February 12 to September 30, 1922. 

‘GaGgeE.—Stevens eight-day water-stage recorder on downstream side of bridge; 
attended by R. G. Hamilton or engineer from United States Geological 
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. 
ReguLaTiON.—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 height | charge Date height | charge Date height | charge 

I 

at Sec.-ft. *| Feet | Sec.ft. Feet | Sec.ft. 
Feb, 15:...... 5% 1. 64 6.7 1 May... ...... 2.62 105 Aug. Zi 1.90 45.8 

DD we ei wa 2.05 62.8 i Jone 27... 2.46 75.6 Sept. 26........ 2.36 78.4 
April. teens . 45 2.6 July 24. i. kk. 2. 50 76.3                     
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BARSTOW CANAL NEAR BARSTOW, TEX. 

LocatioNn.—200 feet below head gates and dam of Ward County Irrigation 

District No. 1, 8 miles northwest of Barstow, Ward County. 
RECORDS AvAILABLE.—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. 

RecuLAaTION.—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 mear 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 
Fehiilb.. nuns at 3.16 May 8S.....:.. 2.92 104 July 13... 2.65 7 

Aik TH SRRALY 3.05 103 10s. a. 2.65 82. 1 Aug 7.00 1.96 41.8 
Mar. 25; ..t 0... 3.52 133 June 16... 3.19 130 Sept... 9.0 .. 2.12 52.1 
Apr: 1. etd 2. 66 74.3 ein ay 1.38 14.2 28. 1.77 20.5                     
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Daily discharge, in second-feet, of Barstow canal near Barstow, Tex., for the period 
Feb. 12 to Sept. 30, 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 
152 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 50 
154 70 81 83 71 32 
140 82 101 60 60 po | 35 
135 96 122 16 8.1 6.0 26 
130 100 108 11 6.3 5.8 30 

MR Kh RADAR Nn AR 103 135 24 85 13 6.0 5.8 45 
Dd i a a BL TE a Sa 101 130 27 20 13 1.7 15 86 
OB es i rattles saat te 73 62 73 34 30 39 76 
71 J FR ALAR ASI SEMIS, DR RRR ERR NR 61 27 35 20 48 37 65 
LA RET TR FACE RBM EN pa Tt BSI NIE 66 22 94 56 39 72 
Be BN Lt 89 Suen 90. kde wnio- 61 RR RR                 
  

Nore.—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 

BP ODLaarYi Ll) - 28. a i bd Ca RS ad 154 1.0 79.9 2, 690 
BOY OL 180 56 130 7,990 

7. a] NTA ALAR CER Nn a. SLSR rt all 159 22 83.5 4,970 
I A Rr LL iB CR LC JR ON ET 135 20 90.3 5, 550 
bt CNR NV Gas, (RCO MB TT Ay 129 11 82.0 4, 880 
IL Lo ale 246 fy 4 83.7 5, 150 
AGEUST tl eta J Cal A eh de aa 61 5.8 36.7 2, 260 
DOD IDOL ko a ee me re PRS Ste we ww 94 26 58.7 3,490 

RE Der Od i a rh hee a a LE a Sama ait 37, 000           

GRANDFALLS-BIG VALLEY CANAL NEAR BARSTOW, TEX. 

LocaTioNn.—At head gates, 10 miles southeast of Barstow, Ward County. 
RECORDS 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. 

DiscHARGE 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. 

Diversions.—Above all diversions. 

RecuraTioN.—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, except 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- Gage | Dis- Gage Dis- 
Date height | charge Date height || charge Date height | charge 

| 

Feet | Sec.-ft Feet Sec.-ft Feet | Sec.-ft. 
Mar. 4.00.82 2.16 | 144 Apr. 1601 .k 1:22 | 65.4 | {June 28... xi 0.81 45.4 
SR 1.51 | 87.5 May 20... 83 50.3 | Septii7... ll: 87 19.7 
26. nN 1.50 | 89.3 0 1.64 | 106 EY 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 Mar. | Apr. | May | June | July | Aug. | Sept. 

1... RHPA LE RECENT LS) Fi. ¥1 St po 20 47 Jail ln 18 
Nr LE RR XSi SR 1 ANC 174 60: [uw mums 19 49] aan 18 
San i 161 +1 a TA 19 7 alsa 18 
E FLARNEES LA MOUSE 5 1 SRE A TRA AGAIN. UF SR UREN 144 61 anna 19 45 aida 18 

a ld on re eh = i ww 0 ie i ie Se me Sn 145 3 Ig RAO 19 yf PI, 18 

| IIRC Nh pS PR BE Sr IA JA 144 VE NER rs 54 40: aun 18 
AREY SR TRAN NACo CRY. 1 LI APE on Sg 78 1 AR 33 1: 5 A Mp 19 
Be nnn wn a Ab die at a in A i po 4 in we Bh imme mim | Hr in 116 da dL aL 21 
0) Fim Se ni me ew er mn | A i Sm ym Se 122 * A De 22 

YO a es id ann wd Ew hw Ba ep is] i mm 53 134 "5% 0 Sein 23 

} lo HREM APR aT 2 A bis i mit le yl i i 8 Nd mm mm i a me 78 | 134 61... 24 
dD ito a i wm wk nr om i ea 8 peat a 76 | 134 tS TA 26 
de me hn i nn i tp we Yr ee rm 81 134 LL IRA 24 

4 1 RON pr Ay re wo im mm 63 90 85 7.3 I pA PR 24 
i AR aE Ar AE a ST A 79 105. ies LE ARR 26 

LVR ARE TL SA CERT SAIN 1,1. GO rl 108... 10650 er 21: 0 MAREN 32 
de Gin ole sim Br i ww a 90.) ouirmn oie JOB [ia nid ats ws we friars 28 
tb A etd SR SCS CRSA DR Ne | 1 el UR A CREME 1 TA i a Fal DEINE Rl ie, 24 
iL! SARA CE TI TORE CRA LER tv. HAAR Pe 51 ARRAN A BI ERE 26 
b. | En NER EERO GF Dagan 1 an IE 88 le dire 13k RR TAMIL DER 31 

aie is ie sh ese ee wt a lw 87 aula JO aA 32 
DD as ie sr ie ns mv Tm i ew Thileaeaana. M02 fini ie i td 8 34 
I er ee mw kd mt i mn i me ie i i Sic 11 3 IRIE DOE Re, 18 30 
Di drat mi war i  ———— BS abu wun win F081 cin fons Bin 18 28 
ID eed ni ne mv lm wll rw ot 70 on ini LLL Eh Co SRE SIG 18 28 

pW Lf PA MUN) 7 EL, LX Lo FO i, Br Br fg PR EY 102 2.31 {Sit mn 18 28 
Dl =i aw mw i Se a wi A tv 3 SRG 90 B80 ah un 19 28 
1. EIN 0 A ARAN Lie LT RO RE 7 fe) ECR 90 [AR MIRE 19 28 
p.. JRGAGRGASPPT | 0% IAIN 13 HAM TR FX VN Lo AL GR Lin 63 aaa. 94 52: ML Jill 20 31 
iL] TA RRR, 5 KASHI AN SRR SO Sai Fi 0 PER 108 45 pm 20 32 
Be ea ada anna wa wa ————— ae A En ph i Be AA a | ern gr JO lencecung               
  

NotE.—Discharge partly estimated owing to incomplete record Mar. 2-6, 16, 23-25, Apr. 14, May 10, 
June 8-14, and 28. 
table gage heights for fractional parts of a day, May 30, 31, June 6, 7, 26, July 11, 16, and Aug. 22. 
Apr. 25 to May 9, June 15-25, and July 17 to Aug. 21. 

No record, Mar. 9-15, Apr. 8-13, and 16-24. Discharge obtained by applying to rating 
No flow
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Monthly discharge of Grandfalls-Big Valley canal near Barstow, Tex., for the period 
May 1 to Sept. 30, 1922 

  

  

  

Discharge in second-feet 
Run-off in 

Month acre-ft 
Maximum | Minimum | Mean 

LE ALLE DOD RR a) £0 GR GE BO es SEL TERE 0 4 SRN Coe 110 53 96.3 4,200 
JUNE (10 Any). bo oa aiit ib dnn ctu e aA ag mii 134 2.3 64.5 2,430 
JULY (IG A0YS) tii cnn mint ii it anne we aan as san sand a 61 x 3b 47.8 1,520 
Atgust (10. ays)... i. lu. cieitinrr dreams s andi mana 20 8.0 17.7 351 
SO DLBINDOE . co. ile. oi in vii a wd tora i Bandits cot of ho 34 18 25.2 1,500         

Norte.—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. = 

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 CcONTROL.—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. 
Diversions.—Above all diversions. Sand gates, 300 feet above, are opened 

occasionally for a short time to clean canal. 
RecuraTion.—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 Imperial 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. Feet | Sec.-ft. Feet | Sec. JL. 
Mor. 14........ 0.74 14.7 May 3. cunnanins 3. 60 152 JUIY 1B. . imi 0.28 

SY. oh . 57 8.0 June 20.......0. 1.80 49.2 nn 1.04 7 3 
Aprils. Cn . 56 6.8 IRR bre 44 3.53 | Aug. 18. :...mnt .83 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 | Aug. | Day | Mar. | Apr. | May | June | July | Aug. 

| 

i EAR] ART 3ST) 7.5 162 |e onntn da 2.1 1640 10.cu ss 14 6.8147 ead 3.2 1-11 
y ARAL PAL TEL 9.0 152 8 ela. 2.1 15:40 17. as 14 6.2 {.66: Henna 37 11 
PARC ARR 11.0 132 (ue 7.8 rh TRE 13 6.2: 107 co ol Lo 36 11 
1. AONEOR RARE 8.8 1500. onda 3.8 13: 19. salen nies 6.8 1104. 31 11 
I IR 7.3 145 finuate 2.5 18 41'20 eu ide ts 6.0 | 84 49 27 11 

BERL IAB AT, 6.8 1 Sl SRS 1.9 ih SE) OR] BETA 6.2| 70 44 27 10 
y Sapa FERRE 6.5 132 lees 1.9 12H 02h dilemmas 8.2| 62 46 25 5.8 
ma I A 6.8 15D lean 1.7 12 | 28 wine ma 13 7.71.83 24. 
i aden Map 5.8 M2. axe 1.5 ed a wai 69 3.5 | 49 Ye NS 

10. fii iS 6.8 131i aiaus 1.4 120.25... lectin 187 3.1] 43 23 nm 

j 3 Bl MPR 5.2 105: anna 1.2 ri Eb INSEE CE 215 2.9 | 41 .: SE IE py NE 
Ie cnfianaia 6.2 102° as 1.0 EE By BARR BON Be, 312 2.5.15 21 lawnesa 
FRC Nth 6.2 50 [eae easa 1.2 5 Sn OR 257 2.5 hon Ba AE WRAL 
#1. Ney 15 6.5 £6 IE, 1.2 11H 20: wn wu firians 204 2.1 4.2 15 AQ teen 
15... 14 6.0 62 |nwanae 1.2 12:1 80. tenia 190 1.0 3.3 lad WO 

31... yg 0 AN 1.2 ills 37 ea                               
NoteE.—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. 

Monthly 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 

  

AD i a de a BE al Ur Ll ee edb aise 312 52 53.3 3,170 
LL AR RS TUR STIR TR 0. 8 CSL ar LL BL I 162 1.0 77.8 4,780 
EL Lah RO RS SA Rl TR ea ER 53 3.3 31.9 696 
I i i a Sd voi i a elm ew ele IE LL TERE 37 1.0 13.1 806 
0.8: 00 SURED EG) SR et SO Bl OR 16 5.8 11.8 515           

Note.—See footnote to daily-discharge table. 

IMPERIAL LOW-LINE CANAL NEAR GRANDFALLS, TEX. 

LocaTioN.—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. 
Gage.—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. 
ReauraTioN.—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 Imperial 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. 
ADL8 avert donna obras 1.08 13.3 May 15. cnc adhot cmb mm 1.44 23.5 

i lr mR MR INE . 85 5.0 JUNE 20. 0. cnc bain ta 1.87 33.5               

Daily discharge, in second-feet, of Imperial low-line canal near Grandfalls, Tezx., for 
the period Mar. 29 to Sept. 30, 1922 

  

  

Day Mar. | Apr. | May | June | July Day Mar. | Apr. | May | June | July 

ic ERIN RRR) 7.2 128 lola AJ a |S IAS a VA 50 20 64 0.5 
eo RIC BY SA 8.0 114 5.8 y 1 ly ARR en ANAT 4.8 | 18 34 9 
SundabisL ado Lul iy 14 118 5.8 8.54 IB. sul iiel wou 4.8 | 38 33 2.8 
PR le FS 14 119 7.5 <8 il er REI NR 50; 32 34 4.0 
Det dedi we ows] i dl 10 118 8.5 $0 8 CRORE RO 4.8 | 38 34 2.5 

3 Ta HO a Trt 8.0 107 8.8 L884 2h. oaivaion alo longa. 5. 23 38 1.5 
p SRE FARA 6.8 102 8.5 fo IR CRA TY HEN 5.2 8.5 | 29 1.5 
1 SY SRA 6.5 106 11 0 1G STIR SMART 0:3 foodies 10 1.2 
DET aR SERIA, 5.8 98 8.8 108 0 24 Luanda 4] lees 7.8 .5 

YO. al 5.2 98 7.8 LO Ji 28. .cciaani ion avnaats 106 aio... 58 J... 

1 APOE A EI ROY 4.8 66 8.5 L24120 sandsuidsaldandag 106 |.avaiaas 4.8 lo —atid 
1 EN SRS Bal 5.0 90 9.7 i PM C01 STILT RTI 193 © lavmaouas BoB, {awa tin 
Se a Rei 5.0 66 | 12 LIE LO ESRD 0, TRO bv BEEN ORLA 2.2 foal 
1 EARN RARE Sra 5.2 41 | 19 LQ 20, sian ail 8.0 1.103 <osasu. 1 Satine, 

p {LL RRR Tn then 4.8 25 | 34 .8 2 wie 78 MB aac 2.0 {aaa                           

NorE.—Owing to incomplete record, record doubtful May 5-14, June 2 to July 10. Record partly 
estimated Mar. 29. No record May 23 to June 1. No flow July 25 to Sept. 30. Gage heights applied to 
rating table for fractional part of a day April 3, 23, 24, May 12, 13, 18-20, June 22, and 23. s 

Monthly discharge of Imperial low-line canal near Grandfalls, Tex., for the period 
Mar. 29 to Sept. 30, 1922 

  

  

  

   

Discharge in second-feet 

Month Ri 
Maximum | Minimum | Mean y 

MArCI (BS ARYSY-. ow iid ei ses rite win ie ois we srs we hm od wi 8.0 7X 7.77 46.2 
ADI. ian nmr i Cm Sh a hn 193 4.8 36.3 2,160 
May 1-22... 123 8.5 7.3 3,110 
Jone 2-80. la a aes 2.0 15.9 914 
JULY {24 AVS). uu di hi iti it wn mn wim dew. A = 4.0 +3 1.69 80. 4         
  

Note.—See footnote to table of daily discharge.
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MISCELLANEOUS MEASUREMENTS 

Miscellaneous discharge measurements in 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 Mexico... Logansport, La., at gage....| 2.40 169 

! SSR 1 Le EE LY Rr (USI 1 FR ye Nl Logunsporl, La., 1 mi.above | 2.40 168 

7 | Neches River.......|....: G0 ov. Reco, 4 30 a a 7.90 721 
3 pe 11 FRAO RAR ra A 1 SH RO RET] RO C1 1 SPST SAR EN EI a7.78 592 

10: |. Trinity River......|..... oy BERRY ATIC MR Riverside, Tes... .iiuuniinn ag 42 329 
Nov. 16: Brazos River.....-u{..... BOLE un ada Granbury, Tex., 200 feet be- |... 14. 2 

low highway bridge. 
Lf), AE Te 1 1 ERENT SECCETORN: (LRN, Q0zisesc LTelod Log Rosenberg, Tex. oi. a 6,97 5,450 
Aug, 31... 3 I TInt pall 00 St dO. Le go ae i ee Bn mm a 2.96 1,216 
Sept. 27 1. ...- i Ler Te Ea Ln SII La REA Na Sra e212 848 
Nov. 6 | Middle Fork of Con-| Concho River......._. Near Yad Angelo, Tex, at 7 |........ 1.9 

cho River. mile crossing. 
5 | ‘South Concho River. ....40..cuccwnciduninas 14 mile below Christoval, Tex.|_.______ 2.9 
5 | Christoval ditch... Diverts from South | 14 mile above Christoval, |........ 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. 

7. ....: Li | I ep 7 Dy ROR ag Dacia Dam site at Doran’s ranch, |_....... 25 
2 miles above San Saba, 

ex. 
4 | Clear CreeK........ San Saba River..._... Menard - Fort McKavett | ____... 15.7 

ad crossing near Menard, 
ex. 

4 | Noyescanal........ Diyeris fron San Saba | 4 miles above Menard, Tex_.|_ ..__.... 21.6 
iver. 

18 | Fleming Spring_._-- San Saba River....... Fleming ranch near San |_..._... v3 
Saba, Tex. 

18 | Sloans Spring.-----.|..... RGAE FO Ror crossing near San Saba, 5.3 
ex. 

18: Wallace Creeks .c ool nsne80.conuinatnnadti an Near SaniSaba, TeX ...unm-|ecnnnnne 2.1 
10 Mill Spring FRE N Bite Creek.....c0... Near Austin, Tex. ..acau.. o.oo ol 2 

1 
0. 7 
8a 

.0 

.0 
20 

7.5 
6.0 
5.0 
3.0 
.8 

b5 
do b.05 

300 feet above pumping plant |_______. .09 
Elgin, Tex 

Storage {iid site near Berg-{.......5 62. 4 
hotn, Tex. 

Frc ak {ISR TAT ARI INTE JERR mth 8 KARR 31.5 
San mea pn crossing doo ould 219 

at San Marcos, Tex. 
A do EIA - 194 
[VRE 0. ict San oe has mn mie] cite af 172 
is 3 TRE ARE SERCH OT Ernie 170 
HS kL A ep AE A SA TON ARCS gl 152 
Fh: Ty BA AAR ER RC ¢ 187 
Suid 0 A ad inn a 286 
a [i Us Pr A ee ERR D0 20 275 
pe doccaicadossaisessiinialoo iiss 228 
pi Ls en NET SRE IA RR 202 
as Oa a a a ef re 168 
Hea LE 24 E I he Sn AA Xi Te holo Jee le sop 182 
Weir above reservoir, near |_._...... 10. 4 

Bandera, Tex. 
June 21 | Rio Grande......... Gulf of Mexico........ Roma, Pex... ade ary 4240, 000 

25 | Campacuas drain..." |... QO. Ll Mile 1314 N., Mercedes, Tex. de58, 400 
25:1 Rio Colorado.......1...0. [3 WR CONTENT a Harlingen, Tex... coc emms de72, 600 

Oct. 18 | Pecos River........ Rio Grande.:......... Sand Lake dam site 14 miles |.._._... 249         
a U. S. Weather Bureau gage. 
b Estimated. 
¢ Discharge more than flow of springs. 
d Slope measurement. 
e 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 basin : 
during the year ending Sept. 30, 1922—Continued 

  

  

          

Tributary to or divert- : Gage Dis- Date Stream ing from— Locality height | charge 

Feet | Sec-ft. 
June 14 | Pecos River........... Rio‘ Orande..... conan Bankhead highway near | ¢3.28 443 

Pecos, Tex. 
Aug... 8.1... 1 40 PEAR LAN AR LL CN 1s Pp CORT LR EER i 1 Ls PAPRASII AYN SN Tn a 45 11.6 
Apr. S70 51) pe NRA ER.) Ap 313 Sr Aga aA ay 20 miles southeast of Shef- [________ 166 

fleld, Tex., below mouth of 
Independence Creek. 

Mar. 25 | Boxley canal PREY RL eit Divoris from Pecos | Pump near Barstow, Tex. __|.._.._._. 12.5 
i 

July 13 |... CLI NIE ORES IRAE | RRC R Stee ranty NOIR | ER aC I TA Ta, 12.5 
: 27 | Moore’s pos; ru o iah peel Divers from a spring..| Near Taliorhia, Tex. Je foals un 5.9 

20 | San Solomon Springs..| Pecos. RiVerawe..-. dose dOoce mnie Solon ne Lind 37.0 
Apr. 8 | Comanche Springs.....|..... [NE aT Fort Staciton, Tex. i. iL. 45.6 
July 28 Prove, Johnson Well |_____ 3s SEAR TRS BEY Near: Stockion, TeX... c.cuelaseesst 5.6 

0..1. 
28 Gian - Devlin Well |____. AO. ie bwin dh wf rim md QO hh admin nme el es 3.3 

0.4. 
Apr. 7 | Independence Creek...|..... dodiodoonaiil. suet LS southeast of Shef- |..___... 27.0 

e 
Oct. 9 | Goodenough Spring...| Rio Grande........._. Near Conteh, i o RSERI UN EN Ea TL 197 
Nov..18 |... Th AAA A Ad Oh TN AO, Cal oa wl mn Le CA eS I SR 181 
Oct. . 6 | Devils River.......cucl.iol. Oi ai dned Proposed dam site, 10 miles [__.______ 292 

above mouth and 15 miles 
from Del Rio, Tex. ; 

{i ner, Li Ly REAM SLA yh 0 I lye 40. a dre Del Rio-Comstock highway |___.._._. 290 
bree near Del Rio, Tex. 

Pee. 13 |..... 31 REA IAT Re SE 31 SRP ep MRL ENR | | RYE Rn REA RRR 278 
Oct. 7 leans i Ly PRONE el st of NEY [Ly TRE AY Railroad bridge 14 mile |.._..... 342 

above old gage at Devils 
River, Tex. 

Yh RO... ee as (i) MEABRIPERa RRL es 300 feet below location of old |...._... 344 
gage at Devils River, Tex. 

5 | San Felipe Springs....|-.... [1 1 DR BAA I IOS Del Bio, "Pex. . civ recat bln esos 84.8 

  

a TU. S. Weather Bureau gage.
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nn Da Dh Nn A 16-17 
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Ellsworth, C. E., and assistants, work of... 9 
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F 

Farmers Independent canal near Porterville, 

i REI REOR RSE eee ial 111-113 

Fleming Spring near San Saba, Tex. ._...._. 120° 

Fort McKavett, Tex., San Saba River at.... 120 

Fort Stockton, Tex., Comanche Springs at.. 121 

Fort Worth, Tex., city of, cooperation by... 9 

West Fork of Trinity River at....._._... 13-15 

Friez water-stage recorder, plate showing .___ 3 

Frio River near Derby, Tex... ..cinemunaaadin 89-90 

G 

QGaging station, typical, plate showing._..._. Vin 

Gonzales, Tex., Guadalupe River near-...... 67-69 

Goodenough Spring near Comstock, Tex._.. 121 

Granbury, Tex., Brazos River at_.._........ 120+
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LP EE RR SR LBS 117-118 | Nueces River basin, Tex., gaging-station 

Imperial low-line canal near. ...._..... 118-119 recordsint. Lu lilo nde guna 82-90 

Pecos River near. iu. ese iii tiean 104-105 0 

Grants-Devlin Well No. 4 near Stockton, 

50 TORRE ES LET EE 121 | Oberlin, La., Calcasieu River near....__.._.._ 9-10 

Guadalupe River at New Braunfels, Tex.... 64-66 | Ottine, Tex., San Marcos River at.__.._.___._. 71-73 

below. Cuero, Tex... i. licubeaansatdis.. 69-71 P 

near Berghelm, TeX... .auoeauidin divans 120 

near Comfort, Tex... .ooloc ii. vues. 61-63 | Paint Rock, Tex., Concho River near. ..__.._ 50-52 

near Gonzales, Tex....-. oldialyrdloia. 67-69 | Pecos River above Barstow, Tex._._...___. 102-103 

near Spring Branch, Tex... .umunnananaa 63-64 at Carlsbad, N. Mex... oil il io o 94-96 

Guadalupe River basin, Tex., gaging-station at Riverton, Tex ata. on don 120 

records in. a 61-82 near Angeles, Tex. ..... udm tenants 98-100 

Guadalupe Water Power Co., cooperation by- 9 near Buena Vista, TeX. cae ooo tomanas 106-107 

Gurley printing water-stage recorder, plate near Comstock, Tex... cadena ioaboi.. 110-111 

SHOWING. i a i nae ha 3 near Dayton, N. Mex... ...c.cuouoieunnans 92-94 

H near Grandfalls, Fox... .iicnavn ms weians 104-105 

near Malaga, N. Mex.....cenceiinemennan 96-98 

Harlingen, Tex., Rio Colorado at... ....__... 120 near Pecos, Text lo. in. denial ste. 121 

I near Porterville, Tex... cocumicucneuen 100-101 

near Sheffield, Tex. «.oumeuaninonnn 108-109, 121 

Imperial high-line canal near Grandfalls, Pecos Valley Lines, cooperation by.......... 9 

1 RE EN LS Da 117-118 | Porterville, Tex., Farmers Independent 
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