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SURFAOE WATER SUPPLY OF OHIO RIVER BASIN
1923

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting records of
measurements of flow made on streams in the Umted States during
the year ending September 30, 1923.

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 1888 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 ending June 30, 1895-1924

1895 e $12, 500. 00
1896 o o e 20, 000. 00
1897 to 1900, ineclusive. . . 50, 000. 00
1901 to 1902, inclusive_ ... _ ... .. 100, 000. 00
1903 to 1906, inclusive. . _ . . 200, 000. 00
1907 - 150, 000. 00
1908 to 1910, inclusive . _______________ 100, 000. 00
1911 to 1917, inclusive___ . .. 150, 000. 00
1918 e 175, 000. 00
1909 e 148, 244. 10
1920 e 175, 000. 00
1921 to 1928, inclusive . . . oo 180, 000. 00
1924 e 170, 000. 00

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 5.

Measurements -of stream flow have been madé.at about 5,600
points in the United States and also at many points in Alaska and

1



2 SURFACE WATER SUPPLY, 1923, PART III

the Hawaiian Islands. In July, 1923, 1,590 gaging stations were
being maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements were made at other
pdints.” In connection’ with’thié 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, miners’ inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as‘mnaoff 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, acre-feet, and millions of
cubic feet. They may be defined as follows:

. ““Second-feet”’ is an abbreviation for ‘‘cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross-section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

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

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

An “acre-foot,” equivalent to 43,560 cubic feet, is the q(uanhty
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 channel below the gage which determines the stage-discharge
relation at the gage. Tt 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 control.












SURFACE WATER SUPPLY, 1923, PART IIF 3

EXPLANATION OF DATA

The data.presented in this report cover the year beginning. Octo-
ber 1, 1922, and ending September 30, 1923. At the begmmng'
of J. anuary in most parts of the United States much of the prec;pl-
tation 'in the precedmg 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 on]y 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 prec1p1tat10n 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 or chain gage or from a water-stage recorder
that gives a continuous record of the fluctuations. Measurements. of
discharge are made with a current meter by the general methods
outlined in standard textbooks on the measurement of river dlscharge
(See Pls. I-II1.)

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

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

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

The description of the statlon gives, in addition to statements
regardmg 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 drivmg, 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 dlscha,rge 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 ratmg table and the
mean daily gage height may not be the true. mean discharge for the
day. If such stations are equipped with Water-stage recorders, the
mean daily dlscharge may be obtained by averaging discharge at reg-

49245—261—wsp 563——2



4 SURFACE WATER SUPPLY, 1923, PART III

ular intervals during the day or by use of the discharge integrator,
an instrument operating on the principle of the planimeter and
containing 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 per second during the month. On this
average flow are based computations recorded in the remaining col-
urans, which are defined on page 2.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

. The accuracy of stream-flow data depends primarily (1) on the
permanence 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 gives information
regarding the (1) permanence of the stage-discharge relation, (2)
precision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5)
methods of applying daily gage height to the rating table to obtain
the daily discharge.

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

The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth in inches may be subject
to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information
concerning water diverted for irrigation or other use, or by inability
to interpret the effect of artificial regulation of the flow of the river
above the station. ‘‘Second-feet per square mile” and “Run-off in
inches’’ are therefore not computed if such errors appear probable.
The computations are also omitted for stations on streams draining
areas in which the annual rainfall is less than 20 inches. All figures
representing ‘‘second-feet per square mile”’ and “run-off 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 situated above most of the diversions from those streams,
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and the discharge recorded does not show the water supply available
for further development, as prior appropriations below the stations
must be first satisfied. To give an idea of the amount of prior appro-
priations, 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.

COOPERATION

The State of New York cooperated in maintaining the station on
Allegheny River at Red House, N. Y.

" The work in West Virginia was done in cooperation with the State

Geological Survey, I. C. White, State geologist. The United States

Engineer Corps also cooperated in maintaining six stations in the

Monongahela River basin. The West Penn Power Co. cooperated

in maintaining six statons in the Cheat River basin.

Work in Ohio was carried on in cooperation with the Ohio Cooper-
ative Topographic Survey, C. E. Sherman, inspector. The stations
on Little Beaver and Yellow creeks were mamtamed in cooperatlon
with the United States Engineer Corps

Work in Illinois was carried on in cooperation with the Illinois

Department of Public Works, division of waterways, W. L. Sackett,
superintendent.
"~ Work in Kentucky in the Cumberland River basin was doné in
cooperation with the Kentucky Geological Survey, W. R. Jillson,
State geologist, and the Nashville office of the United States Engineer
Corps, Lieut. Col. J. R. Slattery, district engineer.

Work in Tennessee was done in cooperation with the Tennessee
Geological Survey, Wilbur A. Nelson, State geologist; the Chatta-
nooga office of the United States Engineer Corps, Maj. Harold C.
Fiske, district engineer; and the Nashville office of the United States
Engineer Corps, Lieut. Col. J. R. Slattery, district engineer.

Work in North Carolina was done in cooperation with the North
Carolina Geological and Economic Survey, Joseph Hyde Pratt,
director, and the Chattanooga office of the United States Engineer
Corps, Maj. Harold C. Fiske, district engineer.

Work in the Tennessee River basin in Virginia and Alabama was
done in cooperation with the Chattanooga office of the United States
Engineer Corps. The Alabama Geological Survey, Eugene Allen
Smith, State geologist, paid the observer’s salary for Elk River near
Elkmont, Ala.
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Financial assistance was also rendered by the Tennessee Electric
Power Co. (seven stations on Caney. Fork and Ocoee and Hiwassee.
rivers), Embree Iron Co., Watauga Power Co., Hugh L. Cooper &
Co., and Aluminum Co. of Ameriea.

DIVISION OF WORK

Data for Allegheny River at Red House, N. Y., were collected
and prepared for publication under the dlrecuon of AW, Harrington,
district engineer, assisted by E. B. Shupe, B. F. Howe, J L Larison,
A. E. Johnson, and Miss Agnes D. Buchanan.

Data for stations in West Virginia, and New River 'at Eggleston,
Va., were collected and preparedforpublication under “the ‘direction
of A. H. Horton, district engineér, assisted by J. J. Dirzulaitis, D. S.
Wallace, and W C. Wiggins.

Data for stations in Ohio were collected and prepared for publica-
tion under the direction of Lasley Lee, district engineer, assisted by
E. E. R. Dornbach, V. B. Lamoureux, F R. Morgan, W W Perrm,
W. A. Werner, F. A English, and L. L. Dickson.

Data for statlons in Ilinois were collected and prepared for publica-
tion under the direction of -H. E. Grosbach, district engineer, assisted
by A. M. Wahl.

Data for stations in Kentucky, Tennessee, -Alabama, Virginia
(except New River at Eggleston), and Georgia were collected and
prepared for publication under the direction of W. R. King, district
engineer, assisted by Warren Withee, P, E. Hanson, P. P. lemgston,
J. P. Clawson, L. J. Hall, and Duncan Charlton.

Data for stations in North Carolina, prior to July 1, 1923, were
collected under the direction of Warren E. ‘Hall, district engineer,
Asheville, N. C., assisted by L. J. Hall. After that date the records
were collected under the nominal direction of W. R. King, district
engineer, Chattanooga, Tenn. All records for the year were prepared
for publication under direction of Warren E. Hall, assisted by J. H..
Morgan, L. J. Hall, and Mrs, Effie T. Workman.

The records were reviewed and manuscript assembled by B. J.
Peterson

GAGING-STATION RECORDS
ALLEGHENY BIVER BASI_N
ALLEGHENY RIVER AT RED HOUSE, N. Y.

LocarioNn.—At highway bridge in Red House, Cattaraugus County, 5 m!les

below Salamanca and 13 miles above boundary between :New York and.
. Pennsylvania. .

DRAINAGE AREA.—1,640 square miles.

RECORDS AVAILABLE.—September 4, 1903, to September 30; 1923. e

Gagr.—~—QGurley seven-day graph water-stage recorder on left bank just below
bighway bridge; installed September 3, 1917. Prior to this date, chain gage,
attached to upstream side of bridge near left end. .Recorder inspected by.
"W. E. Coe.

DISCHARGE MEASUREMENTS.—~Made from downstream side-of bridge orby wading&'

CHANNEL AND conTrROL.—Coarse gravel; occasionally shifting. .- RS

Lty



ALLEGHENY RIVER BASIN v

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 10.32 feet at midnight March 5 (discharge, 22,900 second-feet);
minimum stage from water-stage recorder, 2.80 feet from 4 to 6 a. m. August
28 (discharge, 102 second-feet). o

1903-1923: Maximum stage recorded, 13.6 feet at 10 a. m. March 2,
1910 (discharge, 41,000 second-feet) ; minimum stage, 2.7 feet several days
- i’ December, 1908 (discharge, about 100 second-feet).

Ice.—Stage-discharge relation usually affected by ice.

Accuracy.—Stage-discharge relation practically permanent, except as affected
by ice from December to March. Previous rating was revised below 450
second-feet to agree more closely with current discharge measurements, and
new rating used throughout the year. Rating curve well defined between
100 and 10,000 second-feet. Operation of water-stage recorder satisfactory
except as indicated in footnote to-daily-discharge table. Daily discharge
ascertairied by applying to rating table mean daily gage height determined
by inspection of gage-height graph, or for days of considerable fluctuation
by averaging discharge for intervals of day. Records good, except during
periods of ice effect for which they are fair.

Discharge measurements of Allegheny River at Red House, N. Y., dw;{ing the year
ending Sept. 30, 1923

i
Gage Dis- - Gage | Dis-
Date Made by— height | charge l Date Made by height | charge
Feet | See.-ft i . Feet | Sec.-ft.
Nov. 9 3.32 7 || Mar. 30 | E.B. Shupe__...__..__ 510 3,400
Jan. 9 54 26 1,560 || Aug. 17 | A. W. Harrington..._.. 2.91 174
Feb. 2 4.49 | 2,070 .

¢ Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Allegheny River at Red House, N. Y., for the
year ending Sept. 80, 1923

Oct. ]Nov. Dec. | Jan. | Feb. Mar.,i Apr. | May | June | July | Aug. | Sept.
375 | -865|4,000 | 1,560 | 1,600 | 2,300 | 1,610 | 1,500 | 409 | 541 | 119
367 | 1,800 | 5,000 | 2,170 | 1,700 | 2,120 | 1,520 | 1,360 | 367 | 48 125
367 | 1,500 | 4,200 | 4,700 | 5,800 | 2,210 | 1,300 | 1,230 | 352 | 514 125
367 | 1,160 | 3,200 | 5,780 (14,900 | 3,500 | 1,210 | 1,180 | 524 | 550 | .-135
350 | 1,080 | 2,800 | 4,580 {22,200 | 9,480 | 1,120 | 1,150 | 600 154
359 | 1,160 | 2,400 | 3,380 (18,700 12,000 | 910 (1,140 | 469 173
350 | 367 | 1,040 | 1,800 | 2,700 {13,200 {10,200 | 856 { 1,280 | 426 | 399 218
384 | 1,160 | 1,600 | 2,580 | 9,520 [ 8,500 | 958 | 1,700 | 375 [, 290
452 1 1,720 | 1,600 | 2,410 | 6,940 | 7,090 | 1,340 | 1,520 | 336 344
505 | 1,560 | 1,400 | 2, 5,500 | 5,360 | 2,010 | 1,260 | 344 352
478 [ 1,040 | 1,300 | 1,700 | 6,500 | 4,320 | 2,280 | 1,040 | 344 | 186 |]
443 | 958 | 1,200 | 1,600 | 9,250 | 3,720 | 3,340 | 919 | 367 | 166
384 | 850 | 1,000 ) 1,600 |14,900 | 3,270 | 6,350 | 808 | 352 | 160
478 | 359 850 | 1,000 | 2,000 | 9,520 | 2,880 | 6,640 | 749 | 344 | 173
426 | 302 | - 850 | 1,100 | 1,800 | 8,340 | 2,560 | 6,640 | 705 | 328 | 206
514 | 850 | 1,100 | 1,600 | 9,910 | 2,370 | 7,240 | 661 | 207 | 192 220
541 1,200 | 1,600 [13,200 | 2,210 | 6,350 | 620 | 283 173
532 1,800 | 1,500 (10,600 | 2, 5, 570 | 275 166
360 | 406 2,000 | 1,500 | 9,520 | 1,800 | 4,580 261 | 154
460 [( 750 | 3 1,500 { 7,550 | 1,750 | 3,960 | 487 | 247! 148
443 3,600 | 1,300 | 6,350 | 1,610 | 5,020 | 452 | 225 | 148
320 | 434 5, 1,200 | 5,920 | 1,540 | 6,060 | 434 | 212! 131
328 | 426! 700 | 5,360 | 1,100 | 8,490 | 1,650 | 5,920 | 418 | 206 | 125 261
434 | 443 | 650 | ¢ 1,000 10,200 | 1,780 ( 5,230 | 400 | 206 [ 119 268
550 | 460 | 650 | 3,270 | 950 | 8,340 | 1,730 | 4,080 | 375 | 190 | 114 218
550 | 469 | 630 (3,030 | 950 | 7,400 | 1,560 (3,380 384! 192| 119 192
496 | 460 [ 750 | 2,560 | 1,000 | 6,060 | 1,320 | 2,840 | 418 | 192 | 114. 166
452 | 452 | 2,000 | 2,080 | 1,200 | 4,580 | 1,260 | 2,430 | 434 | 199 | 114 212
443 | 434 | 3,000 | 1,880 |-.__... 3,490 | 1,280 | 2,120 | 409 | 192 119 | = 320
418 | 452 ! 2,800 | 1, a 3,270 | 1;350 | 1,850 | 426 | 212 | 125 297
302 fooon - 12,200 | 1,880 |ooo 2,860 |_...._. 1,650 |ooeeo. 472 | 125 jeeeeo.

Nore.—Discharge, Oct. 1-13, estimated from comparison with record of Cattaraugus Creek at Versailles
Discharge for the following periods estimated because gage did not operate properly: Oct. 14, 16-21, Dec
17-23, Apr. 22, May 13, Aug. 5-11, Sept. 11-22, Discharge, Dec. 13 to Jan. 21 and Feb. 10 to Mar. 3, de
termined from gage heights corrected for ice effect by means of two discharge measuremenrts and study o
gage-height graph and weather records.
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Monthly discharge of Allegheny River at Red House, N. Y., for the year ending
Sept. 30, 1923

[Drainage ares, 1,640 square miles)

Discharge in second-feet
: Run-oft
Month Per in inches
Maximum | Minimum | Mean square
. mile

550 320 387 0. 236 0.27
541 359 432 . 263 .29
3, 000 650 1,180 .720 .83
5, 920 1, 000 2, 520 1. 54 178
5,780 950 2,030 1.24 1,20
22,200 1, 600 8, 590 5.24 6.04
12, 000 1, 260 , 2.13 2.38
7,240 856 3, 420 2.00 2.41
1,700 375 818 . 499 .56
192 316 .193 .22
114 226 138 16
352 119 | 220 134 15
22, 200 114 i 1,980 1.21 16. 38

MONONGAHELA RIVER BASIN
TYGART RIVER NEAR DAILEY, W. VA,

Locarion.—At Burnt Bridge, on Staunton-Parkersburg pike, 1 mile northeast
of Dailey, Randolph County, and 2 miles south of Beverly on Western
Maryland Railway. Stalnaker Run enters river on right 1,000 feet below
station.

DRAINAGE AREA.—194 square miles.

RECORDS AVAILABLE.—April 20, 1915, to September 30, 1923.

Gage.—Vertical staff on face of right abutment of bridge near downstream end;
read by Mrs. M. B. Chenoweth.

D1scHARGE MEASUREMENTS.—Made from bridge or by wading. Flow of Stal-
naker Run is included.

CHANNEL AND CONTROL.—One channel at all stages, straight for 100 feet above
and 1,300 feet below bridge. Right bank high; left bank low; large overflow
through meadows at high stages. Stream bed is rocky, but banks are sandy.
Control probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.7 feet at
8 a. m. on February 2 (discharge, 6,150 second-feet); minimuin stage, 0.58
foot October 6-8 (discharge, 4.2 second-feet).

1915-1923: Maximum stage recorded, 15.9 feet at 5 p. m. March 13, 1918
(discharge, 9,150 second-feet); minimum stage, 0.58 foot October 6-8, 1922
(discharge, 4.2 second-feet).

Ice.—Stage-discharge relation affected by ice at times.

Accuracy.—Stage-discharge relation permanent except as affected by “ice.
Rating curve well defined between 10 and 4,800 second-feet; extended beyond
these limits. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table, except for periods
affected by ice. Records good.

The following discharge measurement was made by Dirzulaitis and Wallace:
April 2, 1923: Gage height, 1.70 feet; discharge, 123 second-feet.
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Daily discharge, in second-feet, of Tygart River near Dailey, W. Va., for the year
ending Sept. 30, 1923

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

5.6 7.2 10 515 | 3,950 595 124 144 47 144 | 1, 560 18

5.2 6.5 10 811 | 5,140 475 120 118 43 105 723 15

4.9 5.6 20 475 | 1,970 437 96 105 36 81 679 13

4.9 4.6 24 367 | 1,240 456 109 100 31 68 998 16

4.6 4.6 767 24 857 437 166 96 29 56 | 1,050 89

4.2 5.2 475 216 437 679 595 89 35 47 950 74

4.2 6.2 230 190 351 { 2,230 351 81 68 56 456 47

4.2 5.9 | 1,400 244 274 | 1,140 335 74 107 81 289 419

4.9 5.9 335 230 767 259 124 a1 55 244 259

6.5 5.9 516 401 216 595 203 178 52 41 216 144

1§ B 10 5.9 289 437 203 998 155 335 320 341 1,790 81
120 el 17 5.9 244 336 166 950 134 437 | 1,190 71 | 1,290 61
13 18 5.9 259 230 | 2,620 903 178 456 | 3,180 74 ] 1,850 52
14 ... 15 5.9 216 190 | 1, 400 767 903 515 | 2,490 47 595 36
) ¥ T 11 5.9 320 | 1, 140 723 437 811 437 811 36 289 32
16 cociaanas 10 11 259 723 515 595 419 595 33 216 26
17 el 9.7 24 1, 340 440 903 456 384 320 25 155 22
18 . 7.8 24 1, 340 440 767 304 320 216 21 134 20
19 .. 7.2 29 1,090 244 515 230 259 166 16 101 26
.............. 6.5) 62 401 335 419 190 203 134 13 84 24
-3 SR 6.5 33 190 103 12 63 351
22 o 6.51 25 155 30 50 384
b2 F 6.5 20 134 65 47 47 166
28 11 16 122 36 43 105
25 i 9.6 12 105 | 1,620 | 1,620 36 77
26 . 18 12 94 401 259 34 57
27 el 13 12 85 456 114 27 45
P T, 11 12 81 259 857 28 36
.............. 10 13 70 289 | 1,090 24 34
30 et 9.7 12 60 216 637 22 26
22 PR T8 Jemoeaas 52 |-ceeoal 2, 560 19 fooeool

Note.—Stage-discharge relation affected by ice Jan. 17, 18, and Feb. 16-26, discharge estimated by study
of weather records and observer’s notes.

Monthly discharge of Tygart River near Dailey, W. Va., for the year ending Sept.
30, 1923

[Drainage area, 194 square milesj

Discharge in second-feet

Run-off
Month X Per in inches
Maximum | Minimum | Mean square
mile
18 4.2 8.74 0. 045 < 0.05
52 4.6 13.1 . 068

1,400 10 361 1.86 2.14
2,970 190 676 3.48 4.01
5,140 1____________ 808 4.16 4.33
2,230 144 675 3.48 4.01
3 74 253 1.30 1.45
515 52 194 1.00 1.15
3,180 29 450 2.32 2.59
2, 560 12 270 1.39 1.60
1,850 19 454 2.34 2.70
419 13 91.8 . 473 .58
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TYGART RIVER AT BELINGTON, W. VA.

LocaTtion.—At highway bridge at Belington, Barbour County, a quarter of a
mile above mouth of Mill Creek.

DrAINAGE AREA.—390 square-miles.

RECORDS AVAILABLE.—June 5, 1907, to September 30, 1923.

Gace.—Chain gage attached to upstream side of bridge; read by M. C. John-
son. Sea-level elevation of zero of gage, 1,679.89 feet.

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

CHANNEL AND CoNTROL.—Channel straight above and below bridge. Bed com-
posed of firm, coarse gravel. Banks high. Control slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.9 feet at
7.15 a. m. and 3.30 p. m. February 2 (discharge, 8,920 second-feet); mini-
mum stage, 1.97 feet at 3.30 p. m. October 22 and 7.15 a. m. October 23
(discharge, 16 second-feet).

1907-1923: Maximum stage recorded, 21.48 feet March 13, 1917 (dis-
charge, 20,100 second-feet); minimum stage, 1.70 feet October 2, 1914
(discharge, 3 second-feet).

Ice.—Stage-discharge relation affected by ice during severe winters.

Accuracy.—Stage-discharge relation probably permanent during year, except
as affected by ice. Rating curve well defined between 20 and 7,000 second-
feet, extended beyond these limits. Gage read to tenths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good, except for extreme low water, which are fair.

The following discharge measurement was made by Dirzulaitis and Wallace:
March 31, 1923: Gage height, 3.60 feet; discharge, 395 second-feet.

Daily discharge, in second-feet, of Tygart River at Belington, W. Va., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
17 28 38 11,370 | 4,310 | 1,700 | 321 452 121 570 | 3,520 47
17 24 33 (26208920 1,130 282! 385 132 385 | 1,370 47
17 24 38 | 1,190 | 5,840 959 246 321 110 | 282 797 42
17 2 44 797 | 3,140 959 A6 282 90 213 | 1,020 36
17 24 407 5 1, 700 850 282 264 90 183 | 1,250 42
17 24 11,440 | 452 | 1,070 850 | 408 | 246 90 183 | 1,190 73
17 4 522 430 8 2, 870 797 230 121 246 121
24 A 694 694 620 | 2,870 694 213 183 230 546 100
A 24 | 1,780 745 522 | 1, 560 570 4 213 170 546 282
24 4 1,310 522 | 1,250 475 595 170 144 430 342
24 24 595 | 1,020 570 | 2,230 385 694 170 110 | 1,020 198
17 A 498 498 | 2,070 342 959 | 2,870 110 | 1,070 132
17 24 595 694 | 4,840 | 2,150 3 1,040 | 2,960 170 { 1,780 100
17 24 522 4,730 | 1,500 | 2,870 | 1,130 | 6,180 156 | 1,370 82
20 28 745 11,310 | 1,850 | 1,070 | 2,790 904 | 2,000 110 6 59
34 44 | 1,440 | 1,780 904 | 1, 700 1,370 90 430 59
34 44 12,540 | 1, 1,850 | 1,130 { 1,020 90 350 47
29 44 | 4,620 694 , Tt 797 797 595 90 264 47
24 55 | 1,630 797 1,310 620 694 407 66 230 59
22 69 0 | 1,020 280 9 522 522 302 59 170 59
24 69 570 | 1,310 797 430 452 264 47 144 246
20 7% 452 1 2,620 385 407 198 53 156 904
20 62 321 |.2,070 79’ 342 342 170 183 156 430
24 55 282 | 1,630 3,910 282 363 198 170 110 264
4 44 230 | 1,850 2, 460 246 342 620 110 100 170
24 38 204 | 1,250 282 | 1,370 230 302 | 1,130 797 73 132
A4 33 189 | 1,310 595 50 213 1,070 | 321 73 110
28 38 161 | 4,010 | 2,380 694 183 230 797 213 59 90
33 28 213 16,060 ... 498 363 213 | 1,370 | 2,380 66 73
33 28 189 430 570 170 | 1,020 904 59 59
L2 20 385 |oceeeas 156 ; ....... 2,070 47 oo

NotE.—Stage-discharge relation affected by ice Feb. 16~25; mean discharge estimated by study of weather
records and observer’s notes. Gage not read May 13 and Aug. 17; discharge interpolated.



MON@®NGAHELA RIVER BASIN 11

1

Monthly discharge of Tygart River ot Beli:rgzgton, W. Va., for the year ending Sept.
23 ‘

[Drainage area, 390 square miles]

Discharge in second-feet
Run-off-
Month Per fn inches
Maximum | Minimum | Mean square
' mile

L 117010 U, 34 17 23.5 0. 060 0.07
November.. 76 24 36.5 . 094 .10
ecember 4,620 33 742 1,90 2.19
January. 6, 060 430 | 1,470 3.77 4.35
February. 8, 920 1,680 4,31 4.49
March._ .. 3,910 1,410 3.62 4,17
April____ 2, 870 183 640 164 1.83
£ 2 E 156 494 127 1.46
June___ 6,180 20 864 2.22 2.48
July.._ 380 47 352 . 903 T L04
August .. 3, 520 47 643 1. 656 1.90
September._._-.......,._-._-._-_.v_ __________ 904. 36 148 .379 .42
The Year e 8,920 17 704 1.81 24. 50

TYGART RIVER AT FETTERMAN, W. VA,

Locarion.—At highway bridge at Fetterman, Taylor County, three-fourths
mile above Otter Creek. '

DRAINAGE AREA.—1,340 square miles.

RECORDS AVAILABLE.—June 3, 1907, to September 30, 1923.

Gace.—Chain gage attached to downstream side of highway bndge, read by
Joseph Weaver. Sea-level elevation of zero of gage, 957.86 feet.

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

CHANNEL AND CONTROL.—Channel- straight above and below bridge. Banks
high. Control practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.0 feet at
7 a. m. February 2 (discharge, 27,100 second-feet); minimum stage, 3.05
feet October 2-7 (discharge, 45 second-feet).

1907-1923: Maximum stage recorded, 29.1 feet July 25, 1912 (discharge,
about 57,600 second-feet); minimum stage, 2.30 feet October 27, 28, and
November 4-10, 1912 (discharge, 12 second-feet).

Ice.—Stage-discharge relation affected by ice during severe wintérs.

Accuracy.—Stage-discharge relation practically permanent except as affected
by ice. Rating curve well defined between 80 and 24,000 second-feet; ex~
tended beyond these limits. Gage read to half-tenths twice daily. Daily
discharge. ascertained by applying mean daily gage height to rating table,
except for periods of ice effect. Records good.

The following discharge measurement was made by Dirzulaitis and Wallace'
March 30, 1923: Gage height, 4.86 feet; discharge, 1,480 second-feet.
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. Daily dzscharge, in second-feet, of Tygart River at Fetterman, W. Va., for ihe year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July { Aug.:| Sept.
105 | 120 | 7,000 | 9,500 | 6,450 | 1,030 | 1,500 | 422 | 3,110 | 4,860 173
114 120 110, 500 {26, 100 | 4,340 895 | 1,330 350 1 2,000 | 3, 81 173
120 120 § 5,210 [18,900 | 3, 772 | 1,100 288 | 1,330 § 2,43 173
120 138 | 3,460 | 9,700 | 3,110 772 895 250 895 | 1, 134
105 665 | 2,600 | 5,910 | 2,770 | 1,180 830 235 645 | 2,1 134
105 | 3,640 | 2,000 | 3,810 | 3,110 { 2,770 750 225 570 | 3, 11 438
105 | 2,600 | 1,750 { 2,770 | 5,910 | 2,430 588 278 | 1,500 | 2, 4 364
105 | 2,430 | 2,260 | 2,260 | 8,140 | 2,430 501 338 | 1,180 | 2, 331
105 | 4,860 | 3,810 | 1,840 | 5,210 | 2,000 | 960 | 485 | 960 | 2, 517
105, 3,460 | 6,000 | 1,180 | 4,160.} 1,580 | 1,580 685 715 | 1,750 438
105 | 2,430 | 4,160 | 1,920 | 6,630 | 1,330 | 2,180 570 570 | 1, 41 552
105 12,090 | 3,110 | 2,430 | 6,630 | 1,180 | 3,110 { 1,180 525 | 4,3 400
105 | 1,920 | 2,430 {17,500 | 6,450 | 1,750 | 5,210 | 4,160 715 | 3, 283
105 | 1,920 | 2,260 (15,160 | 5,210 | 9,700 | 4,340 (10,300 525 | 5, 74 230
138 | 2,180 | 4,160 | 6,630 | 3,640 (12,000 | 3,110 | 7,000 | 485 | 2, 173
1 58 210 | 4,680 | 5,740 | 3,460 | 3,110 | 6,820 | 3,110 { 4,340 408 | 1, 5 152
by SO 58 240 110,500 | 3,980 | 2,600 | 3,640 | 4,160 | 3,110 | 2,940 370 | 1, 1 134
18 e 62| 191113300 | 2,770 | 2,000 | 4,510 | 3,110 | 2,770 | 2,000 | 324 | 1,11 102
19 s 65 200 | 7,000 | 2,600 1, 261 76 117
200 o 78 250 | 3,280 920 220 60P 331
1 D 90 | 2612180 196 | 47| 2,770
22 el 90 305 | 1,660 173 8 1,920
P2 S 105 376 | 1,330 173 6 1, 660
|2 S 155 318 | 1,030 173 a0 895
P S 127 240 772 477 3q4 561
26 eeeeea- 155 200 665 2,000 3 400
D7, 120 165 | 615 1,180 | 2 331
28 el 114 148 960 855 2 272
20 . 105 138 | 1,580 2, 260 220
B0 eaeeao 105 138 | 1,410 2, 600 1 173
-3 DR 105 oo l 840 1,840 245 | ...
- Nots. —~—Stage-dischargerelation affected by ice Feb. 19-27; mean discharge estimated by study pf weather

:

records. (age-height increased 0.50 foot May 20 as afternoon reading appeared to be 1 foot in error.

Monthly discharge of Tygart River at Fetterman, W. Va., for the year endz}ng Sept.
30, 1923

[Drainage area, 1,340 square miles]

Discharge in second-feet

Run~oﬁ
Month Per lin inches
Maximum | Minimum | Mean square | |
mile !
|
155 45 78.2 0. 0584 ] 0.07
370 105 167 .125 .14
13, 300 120 |- 2,630 1.96 2.26
15, 300 1,750 | 5,380 4.01 4,62
26,100 | oo 5,300 - 3.9 4.12
8,140 1,250 | 4,270 3.19 3.68
12, 000 665 | 2,400 1.79 2.00
5,210 485 | 1,650 1.23 1.42
11, 800 225 | 2,520 1,88 2.10
3,110 173 937 . 699 .81
5,740 220 | 1,730 1.29 1.49
2,770 102 485 . 362 .40
26, 100 45| 2,280 1.70 23.11
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! MONONGAHELA RIVER AT LOCK 15, HOULT, W. VA.

Locarion.—At Lock 15, at Hoult, 214 miles below county highway bridge at
Fairmont, Marion County, and 4 miles below mouth of West Fork. Buffalo
Creek enters on left three-fourths mile above station.

Drainace AREA.—2,430 square miles (measured on topographic maps).

Recorps avarLaBLE.—October 1, 1914, to September 30, 1923. Upper and lower
gages at Lock 15 have been read under direction of United States Engineer
Corps since May 1, 1904.

Gage.—Upper vertical staff gage at lock. Lower section is set in recess in left
lock wall just above upper gate; upper section, 61.5 feet from face of right
lock wall, directly opposite lower section, was used until January 29, 1918,
when it was carried away by ice; slope gage installed on revetment wall
opposite end of dam during May, 1923. Read by Charles R. Hall, lock-
master.

DiscEARGE MEASUREMENTS.—Made from bridge at Fairmont or by wading on
crest of dam at lock. Flow of Buffalo Creek is added to discharge measured
at bridge. )

CHANNEL AND coNTROL.—One channel at all stages; straight for half a mile
above and below bridge. Control for station is crest of dam, permanent.
Point of zero flow, gage height 7.00 feet, elevation of crest of dam. Leakage
through lock and occasional opening of valves of lock may reduce gage
height below crest of dam.

EXTREMES OF STAGE.—Maximum stage recorded during year, 15.3 feet at 4 a. m
on February 2; minimum stage, 6.00 feet at 8 a. m. on October 20, due to
opening valves.

1915-1923: Maximum stage recorded, 21.2 feet at 8 a. m. January 2, 1919
(discharge, 92,200 second-feet); minimum stage, 6.00 feet at 8 a. m. on
October 20, 1923, due to opening valves; minimum stage under normal con-
ditions, 7.00 feet September 2, 1917. Flood of 1888, before dam No. 15
was built, reached a stage represented by gage height of about 26 feet.

Ter.—Stage-discharge relation affected by ice when ice in pool above dam forms
close to crest of dam. .

Dirversions.—Leakage through lock and water used for lockages.

ReaurLaTION.—None under normal conditions. Pool No. 15 may be lowered s,t
times in the interest of navigation.

Accuracy. ——Stage-dxscharge relation permanent except for effect.of operatlons
at lock and change in leakage through lock, the change depending on which
gates are open. Gage read to hundredths twice daily. Gage-height records
good, Records of daily discharge are withheld pending a revision of the
rating for low stages. See “ Accuracy’’ paragraph on page 45, Water-Supply
Paper 523.

‘The {following discharge measurement was made by Dirzulaitis and Wallace;
March 29, 1923: Gage height, 8.68 feet; discharge, 2,780 second-feet.
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Dazly gage height, in feet, of Monongahela R@’&er -at Leck 15, Hoult, W. Va. ,for the
year ending Sept. 30 1923 )

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
7.06 | 7.10 | 7.12 | 11.20 | 11.40 | 10.74 | 8.20 | 877 | 7.62 | 9.34 | 0.5 7.40
7.06 | 7.10| 7.10 |12.80{15.20 | 9.96| 8.02 | 8.44 | 7.52 | 8.54 | 94 7.36.
7.04 { 7.08( 7.1010.50 (13.70 | 9.47{ 7.91{ 8.18( .7.39( 824 884 7.34
7.02| 7.08| 7.16 | 9.46°| 11.52 1 9.16 | 7.92| 804 | 7.41| 810'| 830 7.30
7.00| 7.08| 810 9.07 |10.42 | 9.00| 7.98 ) 7.96 | 7.42| 7.95| 828 7.39
701 7.11] 970 | 8.76| 9.60 | 9.28 | 8.97| 7.91 | 7.42| 7.82| 8.99 7.64
701 | 7.10{ 9.23 | 862/ 915(10.84 9.14( 7.87 | 7.35( 822! 888 7.80
7.06} 7.11| 88| 883 886 |11.36]| 897 7.82| 7.46| 866 | 854 8.05
7.16 ) 7.08 | 10.65 | 9.95| 870 10.30 | 873 | 810 7.54| 8.16| 8.86 8. 22
7.30 | 7.08|10.03 | 11.15| 8.66| 9.80 | 8.63| 872} 7. 70| 7.98| 8.49 7.94

) § D — 7.5¢ | 7.06{ 9.00 (10.80 | 8.74 (10.90{ 8.30( 898 ( 7.74 | 7.82( 834 7.8
. 7.08| 875| 9.60| 890 [10.75| 819! 977} 7.62| 7.81| 9.50 7.78
7.08) 9.06 ] 9.16|13.80|10.87 | 7.98)10.64 ) 9.22 | 8261 9.74 7.64
7.08| 870 | 8.85|13.40 | 10.32 | 12.80 | 10.34 | 10.46 | 8.20 | 10.54 7.51
7.14 | 8.66|10.25(-10.90 | 9.66 | 13.41 | 9.52 | 10.22 1" 8.02 | 90.34 7.42
7.281 9.46 | 10.60 | 9.55 | 9.26 | 11.32 | 9.24 | 9.02 | 7.84| 8.4% 7.34
7.30)11.30 ) 9.85] 9.06| 9.54 ) 10.06 | 9.30 ) 896 ] 7.68| 824 7.33
7.31 12,85 | 9.15| 875| 0.94| 9.39 | 9.14 | 862 | 7.62| 833 7.8
7.40 1 10.85 | 9.00| 8.34| 9.64| 9.00| 883} 823 | 7.577 823 7.28
7.50 | 9.45| 881 884 9.15( 868 853 | V.94 7.52( 7.90 7.32
7.50) 9.14) 9.80] 822!'8.94] 844 844 7.80)"7.44} 7.70 9.45
7.37| 8501272 | 810| 876 | 834| 828| 7.69| 7.38| 7.86 9.64
7.29 | 833|11.86{ 806 9.19| 821 | 812 7.58| 7.34| 8.26 8.88
7.28 8101071 | 7.88(11.28( 805 | 8007y 7.69 7.2V 7.92 8.31
7.30 | 802{11.95| 7.90|11.24| 7.96| 7.97| 8.64| 7.38] 7.73 7.94
7.28| 7.94|10.95| 7.90| 10,081 7.88 | 7.94| 9.44 | 7.97| 7.5 7.83
7.20| 7.85110.20| 860| 9.38| 7.82) 7.83| 9.46 | 820 7.44 7.74
7.16 | 7.88(11.96(10.66( 885| 801 | 7.76| 9.34| 820 7.40 7.62
7.16 | 9.20 10.14 | 7.71 | 12.20 | 810 7.44 7.54
7.16 | 9.15 9.12| 7.66 | 10.52 | 9.02] 7.42 7.46
....... 8.76 cpemene) 7066 |ocao.] 9.34 ] T7.42 . .l

Lt MIDDLE FORK AT MIDVALE, W. VA.

LoCATION.——A third of a mile above Midvale railroad station on Coal & Coke
Railway, two-thirds mile below post office at Ellamore, Randolph County.
Laurel Creek enters river on right 134 miles above station.

DRAINAGE AREA.—122 square miles (measured on topographic maps).

RECORDS AvAILABLE.—May 3, 1915, to September 30, 1923.

Gage.—Vertical and inclined staff on right bank; read by Miss Anna Riley.

DISCHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight 300 feet a,bove and
100 feet below cable. Banks are high and wooded. Control may shift.
oceasionally. Gage height at which flow would be zero was about 0.56 foot,
April 1, 1923.

EXTREMES OF STAGE.—Maximum stage recorded during year, 9.98 feet at 5 p. m.
February 1; minimum stage, 1.17 feet at 6.30 p. m. October 1, 7a.m. October
2,7 a m. October 23, and 7 p. m. September 3.

1915-1923: Maximum stage recorded, 16.1 feet at 7.30 a. m. January 28,

1918 (stage-discharge relation affected by ice); minimum stage, 1.12 feet
August 29, 1917 (discharge, 2.6 second-feet).

Floods of 1888 and 1912 reached gage height of about 18 feet.
Ice—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation probably permanent. Rating curve not

fully developed. Gage read to hundredths twice daily. Records good.

The following discharge measurement was made by Dirzulaitis and Wallace:
April 1, 1923: Gage height, 2.04 feet; discharge, 98 second-feet.
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Daily gage heighi, in feet, of Middle Fork at Midvale, W. Va., for the year ending
) '+ Sept. 30, 1923

Day’ Qct. | Nov. | Dec, | Jan. | Feb. { Mar. | Apr. | May | June | July | Aug. | Sept.
1.18| 1251 1.38| 4.50 | 892 414 2.46| 238 | L82| 204 ( 3.78 1.29
118 1.24| 1.40| 406 7.88( 3.58| 2.22| 231 | L76| 266 3.80| 1.23
.20 1.26] 144 3.41| 6.22| 3.44| 216 | 2.26 | 1.70 2.42| 3.24 118
.21 1.28| 148| 298| 480 3.32| 218| 2.20| led| 2.24] 3.30 1.26
.20 1.26) 292 2274] 404! 3.12] 2.26] 2.16| L569| 2.02| 3.26 1.34
1.18| 1.26| 260! 2,58 3./388| 3.47( 276! 214 | 1.62| 1.90| 3.18 1.30
.20 L34{ 2.74| 2.66| 2.97{ 460! 266 2.06| 1.88| 1.88} 2.33 1.38
.20 1.38) 3.62| 2.65( 276 4.21| 2.65( 2.08| 2.36| 1.96| 2.47 1.50
120 1.40( 3.04] 290 264 3.68| 2.54| 2.92| 205| 1.94| 2.50 1.66
130 139 264 3.53| 280 3.86| 246 294 | 187 | 17| 235 1.47
1.40| 1.38] 2.36 3.12) 276! 470 2.34| 3.41] 2.88) 1.72; 4.5 1.37
1,451 1.36} 2.30) 299} 2.62) 4.58| 2.28; 3.52| 4.68) 2.70) 3.18 1.33
L40| 1.36] 248| 2,74} 6.94| 4431 2.56| 3.70| 58 | 229} 3.95 1.34
134 1.36] 238 286 44| 3.88| 440! 356 528 203{ 3.13 1.30
1.30| 1.36| 3.32| 422| 381 3.35{ 410 3.32| 3.8 | 1.82| 2.60 1.26
1.28| 1.48| 3.32| 3.82| 3.42| 3.50] 3.64| 400) 3.59 ) 1.74| 2.34 1.24
129 160 556 3.24| 3.04! 4.22) 330} 3.62] 3.00} 1.68| 212 1.24
1.30) 1.521 448} 3.05! 2.66| 3.94! 3.00 | 3.32; 2.60; 155} 2.10 1,26
1.32 ) 1L.54| 3.52) 312 2.53 ) 3.72| 2.79| 3.08| 2.38| 1.46{ 1.92 1.31
1.3¢; 166 2.78{ 3.00| 2.56| &72| 260 2.72| 2.16 | 1.38| 1.82 1.50

2.62| 340 243 | 3.24| 249 266 2.10| 1.32| 174 2.12
2.38| 494 2.44| 3.04| 2.34| 249 1.93| 1.84| 1.69 2.02
2.22| 4.25] 2,28 3.60| 228} 242 1.82| 1.76| 1.62 170
212]. 450 224 522 220 242 3.62| 1.84; 1.58 1.56
2.03) 460 2.23( 430} 212} 2.28) 6.36| 4.66| 1.53 1.48
1.96| 3.82| 223 3.74| 206 2.22] 3.65| 252 1.48 1.4
1.94 |.3.88( 3.68| 3.28| 202| 216 3.68| 2.32| 144 1.39
1.96 | 662| 472 2.96| 2.08( 2.08| 294 3.10| 1.48 1.30
2.00 ) 5.46 2.641 272 2.00| 3.92| 3.62] 1.50 1.24
"1.8 | 4.25 2.58| 246 192 | 3.58| 3.80| 1.43 1.27
204 ) 428 2.44 . __.] 1.86 |.coo._. 4.73) 1.38 |ocee... -

BUCKHANNON RIVER AT HALL, W. VA,

Locarion.—500 feet below ruins of an old milldam, a quarter of a mile above
post office and county highway bridge at Hall, Barbour County, and 1 mile
from Baltimore & Ohio Railroad station. Pecks Run enters river on left,-
1 mile below gaging station.

DRAINAGE AREA.—277 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 7, 1907, to May 25. 1909; April 15, 1915, to Septem-
ber 30, 1923. .

Gage.—Vertical and inclined staff on right bank used since April 15, 1915;
read by James Newcomb. Form 1907 to 1909, a chain gage at county
highway bridge, one-quarter of a mile below was used.

DiscHARGE MEASUREMENTS.—Made from county highway bridge or by wading.

CHANNEL AND CONTROL.—Qage is about midway between beginning and end of

" rapids, having approximately 10-foot fall. Bed bof stream in rapids composed
of large boulders, rocks, and gravel; practically permanent. Banks are
high and wooded and are not overflowed except into an old mill race on
left bank. ) .

EXTREMES .OF DISCHARGE.—Maximum stage recorded during year, 9.85 feet at
7 a. m. on February 2 (discharge, 7,600 second-feet); minimum stage, 1.62
feet from-6 p. m. October 4 to 6 p. m. October 7 (discharge, 6 second-feet).

1915-1923: Maximum stage recorded, 14.7 feet March 14, 1918 (disr"
charge not determined); minimum stage, 1.62 feet October 4-7, 1922 (dis-
charge, 6 second-feet). Highest flood known prior to establishment of
station reached a gage height of about 14 feet in 1888 referred to present
gage. : -

Ice.—Stage-discharge relation affected by ice during severe winters.
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AccurAacy.—Btage-discharge relation permanent.” Rating curve well defined
between 10 and 2,600 second-feet; fairly well defined between 2,600 and
4,500 second-feet. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good.

The following discharge measurement was made by Dirgulaitis and Wallace:
March 27, 1923: Gage height, 3.17 feet; discharge, 665 second-feet.

Daily discharge, in second-feet, of Buckhannon River at Hall, W. Va., for the year
ending Sept. 30, 1923

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

8 9 21 | 1,960 | 3,400 | 1,460 206 220 102 830 930 bid

7 8 20 | 2,620 | 7,540 | 1,030 163 188 84 495 780 21

7 8 20 | 1,080 | 4,370 780 145 170 69 368 540 19

7 8 19 780 1 2,070 680 163 156 56 259 423 19

6 9 206 585 | 1, 540 179 138 49 202 980 17

6 10 | 1,180 477 830 585 414 131 49 188 930 15

6 9! 495 368 632 | 1,510 495 124 72 179 780 14

7 8 830 423 477 | 1,620 405 118 174 192 477 19

7 8 | 1,240 930 390 | 1,080 345 259 264 300 477 18

8 8 730 | 1,510 | 338 830 306 495 210 188 | 477 38

7 9 486 930 477 | 1, 510 248 540 163 138 | 1,620 11

8 10 450 680 1,620 226 680 288 11 32

11 11 495 495 | 3,780 | 1,730 282 1, 290 282 | 38,310 24

15 10 450 414 1 3,020 | 1,180 290 | 1,030 | 2,070 226 | 1, 19

17 11 632 | 1,080 | 1,240 830 | 1,960 7 1,130 145 16

16 14 | 1,130 | 1,290 730 | 680 | 1,180 632 [ 1,080 115 486 16

14 18 | 2,070 830 585 | 1,080 780 880 312 14

14 25 1 3,120 585 450 | 1,080 540 632 495 90 242 14

13 36 |1, 540 345 880 423 495 360 67 16

12 44 495 270 730 330 145 25

12 49 477 680 242 585 282 338 184 105 44

11 78 345 | 2,290 206 495 237 141 32 188

10 51 264 | 1,840 170 980 197 226 1156 33 84 138

10 35 210 | 1, 141 | 2,290 174 206 148 28 62 72

9 29 179 | 2,510 128 { 1,730 156 179 | 1,290 118 46 44

26 iaeeo 8 27 159 | 1,400 179 | 1,030 134 174 1 1,130 345 38 33
b7 S, 8 23 730 124 156 | 1,200 188 32 26
.- S u 20 495 121 145 | 1,030 105 29 20
P! I 13 20 368 232 166 | 2,180 330 23 17
30 - 12 20 300 204 141 | 1,510 368 20 16
3 SN b § R O 259 ... 18 |- 1, 290 19 [eeeao

Monthly discharge of Buckhannon River af F{? all, W. Va., for the year ending Sept.
30, 192

[Drainage area, 277 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum ! Minimum { Mean square
mile

October. - s 17 [ 10.0 0. 036 0.04
November 78 8 20.8 .075 .08.
December.. 3,120 19 587 2.12 2,44
January._.. 3,220 368 | 1,220 4,40 5.07
February.. 7, 540 128 | 1,300 4.69 4.88
Mar 2, 290 259 3.57 4.12
April__ 2, 290 121 433 156 L74
ay.-. 1,030 118 357 1.29 1. 49
June... 2,180 49 618 2.23 2.49
July._ ... 1,290 28 881 102
A t. . 3,310 19 565 2.04 2.35
S5 a1 7534112 188 14 33.8 122 .14
The year . oo cccacccceaen 7,540 6 528 .91 25.86
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! WEST FOBK AT BUTCHERVILLE, W. VA..

Location.—At Weston & Clarksburg Electric Railway Co.’s trolley bridge, a
quarter of a mile upstream from Butcherville, Lewis County, 3 miles north
of Weston. Freemans Creek enters river on left 1 mile below station.

DRrAINAGE AREA.—181 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 8, 1915, to September 30, 1923.

Gaee.—Chain gage on upstream side of trolley bridge; read by Miss Virna
Butcher. ’

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

CHANNEL AND CONTROL.—One channel except at extreme high stages, when river
overflows right bank and a little water passes through two small culverts in
trollery embankment; straight for 500 feet above and curved for 1,000 feet
below station. Stream bed composed of sand and gravel. Control is rock
ledge; probably permanent.

EXTREMES OF STAGE.—Maximum stage recorded during year, 17.42 feet at 5 p. m.
on December 17; minimum stage, 2.42 feet at 7 a. m. October 5.

1915-1923: Maximum stage recorded, 24.0 feet at 4.30 p. m. March 13,
1918, and 9.30 a. m. January 2, 1919; minimum stage, 2.42 feet at 7 a. m.
October 5, 1922.

. Highest flood known is reported to have reached a stage represented by
gage ‘height of about 27 feet in 1888. Dam, since washed out, may have
increased height of this flood.

Ice—Stage-discharge relations affected by ice during severe winters.

Accuracy.—Stage-discharge relation probably permanent; may be slightly
affected by ice during winter. Measurements of flow do not indicate note-
worthy backwater from the growth of aquatic plants below the gage. Rating
curve not fully developed. Gage read to hundredths twice daily. The
control for this station is a solid rock ledge, the lowest point being at gage
height 3.2 feet. Therefore all gage readings below this point are apparently
in error. Gage-height records poor. '

Discharge measurements of West Fork at Butcherville, W. Va., during the year
ending Sept. 30, 1923 '

Gage | Dis- - Gage | Dis- -

Date Made by— height | charge Date - Made by height | charge
Feet | Sec.ft. Feet | Sec.-fi,
Mar. 25 | D. 8. Wallace_..__..... 7.02 543 || Mar. 27 | DirzulaitisandWallace| 5.77 220
25 |eeedOn oo 6.80 490 || Apr. 15 | J.J. Dirzulaitis. . ..._.. 9.42] 1,500
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Daily gage height, in feet, of West Fork at Buicherville, W. Va., for the year ending
Sept. 30, 1928

Day Oct.'} Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
13.46 | 13.85 04 76 41 97 14

' ifl 13.26 20 56 90 28 75
6| 7.40 76 48 70 13 12
20 6.78 55 76 60 06 19
87| 6.20 32 44 50 96 04
70 | 5.87 29 62 40
29 40 10
28 10 64 |,
83 90 24
60 68

2388 =
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04
76
13
24
40
59 16 66 02
84 16 63 85
60 90 36 59
37 58 18 50
18 38 94 8
3.4 70 92 12 84 78
3.37 35| 1108 45 92 71 61
3.37 06 48 61 80 64 46
3. 60 82 | 10.25 96 71 54 32
3.64 72 02 28 60 46 09
3.50 63 38 08 39 35 22
3.40 26 60 75 20 30 30
3.34 98 | 10.75 32 20 25 12
3.26 86 53 09 23 20 02
3.42 08 80 95 92 12 10
0 I P 87 60 85 |oeeen-- 00 |.caeee} 6.06 | 3.15 |.eeenae

WEST FORK AT CLARESBURG, W. VA,

LocaTioN.—At dam of Clarksburg waterworks, three-fourths mile south of
Clarksburg, Harrison County W. Va., Elk Creek enters on right 1 mile below
station. .

DrAINAGE ARBA.—384 square miles (measured on topographic maps).

RECORDS AVAILABLE.—March 3, 1923, to September 30, 1923.

GagE.—QGurley seven-day graph water-stage recorder fastened to upstream
wall of gatehouse on right bank referred to a float gage near downstream
wall of gatehouse. Recorder inspected by R. D. Bates.

Discaaree MessUrREMENTS.—Made from trolley bridge half a mile upstream

" from dam or by wading. T

CHANNEL AND CONTROL.—One channel at all stages, straight above and. below
for about 200 feet. Concrete dam of Clarksburg waterworks forms control
for gage. ’

ExTREMES oF DISCcHARGE.—Maximum stage from water-stage recorder, 4.70
feev at 8 p. m. April 14 (discharge, 7,280 second-feet). Minimum mean
daily discharge, 18 second-feet, September 4.

Ice.~—No ice effect during period of record.

Diversion.—Water supply for the city of Clarksburg is pumped from the river
above the dam, the amount pumped is measured by a Venturi meter with a
continuous graphic recorder. The daily pumpage is added to the discharge
as determined from the water-stage recorder.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Daily discharge ascertained by use of discharge integrator, or by averaging
discharge for intervals of the day, and for a few days of low stage by applying
to rating table mean daily gage height obtained by inspecting recorder graph.
Records excellent.
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Dzscharge measurements of West Fork at Clarksburg, w. Va dumng th! year
ending Sept. 80, 1928 - -

<

Gage Dis- p o Gage | Dis-
Date Made by— height charge | Dte |~ Madeby | beight | charge
- i N A B B
Feet Feet Seéi{ft
Mar. 25 | J.J. Dirzulaitis %. g? 30. g 4];%
' L n 2.28| 1,90

Dazly d@scharge, in second-feet, of West Fork at Clarksburg, w. Va., for the year
ending Sept. 30, 1923

Day March | April | May | June | July" Ag- te%g

163

Euuny wres

528

Nore.—Recorder not working properly Mar. 31 to Apr. 2 (discharge estimated by comparison with West
Fork at Butcherville) and Jubne 23 and 24 (discharge interpolated).

Monthly discharge of West Fork at Clarksburg, W. Va., for the year ending Sept.
. 80, 1923

[Drainage area, 384 square miles]

Discharge in second-feet

Run-oft

Month . Per | in'inches

Maximum | Minimom | Mean square .

: mile

MAreh 3-8 cunu e 2, 660 185 944 2.46 2.65
2t F PRI 5,170 118 700 1.82 2.03
B e 2, 100 52 360 . 938 1.08
June. . 1,730 26 255 To.6684 .74
Tl et e ———— 1,060 25 213 + 555 .64
August : 3,290 44 400 104 1.20
September.....comeaemeiiinnnan. 1,950 18 246 . 641 . 7"2
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] BUFFALO CREEK AT BARRACKVILLE, W. VA.

LocaTioN.—At steel highway bridge 1,000 feet above covered highway bridge at
Barrackville, Marion County, and 234 miles northeast of Fairmont. Finch’s
Run enters on left 1,600 feet below station.

DRAINAGE AREA.—115 square miles (measured on topographic maps).

REecORDS avarLaBrLE.—June 3, 1907, to December 31, 1908; May 8, 1915, to

" September 30, 1923.

GageE.—Chain gage fastened to downstream side of bridge; read by E. M. Beall.

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

CHANNEL AND cONTROL.—One channel at all stages; straight about 100 feet
above and below station. Banks high. Stream bed rocky; some gravel.
Control not permanent.

EXTREMES OF STAGE.—Maximum stage recorded during year, 8.20 feet at 8
a. m. on February 13 (discharge, 3,100 second-feet); minimum stage, 1.04
feet at 6.45 a. m. on July 24 (discharge, 3 second-feet).

1907-1908; 1915-1923: Maximum stage recorded, 14.22 feet January
22, 1917 (discharge, about 6,800 second-feet); no flow during greater part
of September, October, and November, 1908. Flood of July, 1912, reached
a stage represented by about 16 feet on present gage.

Ice.—Stage-discharge relation affected by ice during severe winters.

Accuracy..—Stage-discharge relation not permanent; not affected by ice during
yvear. Rating curve fairly well defined between 15 and 700 second-feet.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table except for periods indicated
in footnote to daily-discharge table. Records poor, owing to missing gage
heights and shifting control.

The following discharge measurement was made by Dirzulaitis and Wallace:
Mareh 30, 1923: Gage height, 1.88 feet; discharge, 73 second-feet.

Daily discharge, in second-feet, of Buffalo Creek at Barmck;n'lle,‘ W. Va., for the
year ending Sept. 30, 1923

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

8 13 17 | 1, 860 726 196 44 121 13 28 27

8 38 14 190 365 184 33 92 12 15 13

7 26 13 298 172 33 76 11 11 30

6 19 12 130 151 32 66 9 8 12

6 20 150 116 251 130 61 56 9 6 13 130

4 20 140 87 209 314 119 53 7 9 14

9 66 130 60 172 | 818 108 46 9 16 37
16 48 196 404 150 382 72 11 65 23
35 48 266 494 130 282 66 236 9 13 70
86 30 180 331 109 266 58 172 8 [ 28 37
75 21 130 750 184 12 ] 17 26
50 19 101 456 475 16 [ 75 19
28 17 93 314 25 78 13 16
18 15 86 282 184 16 32 15 11
15 97 107 222 331 14 22 17 9
13 78 98 172 209 46 11 11 8
17 54 348 150 140 33 9 14 8
15 38 314 130 220 121 21 9 10 5
14 34 140 172 93 9 9 8
13 30 29 130 236 8 7 35 23
11 52 36 114 161 [ 5 84

9 40 107 89 4 4 87
12 36 10 970 52 4 3 43 45
50 23 970 43 4 3 32 25
53 19 236 30 7 31 21 19
38 18 40 196 29 30 37 16 14 19
29 16 39 114 27 23 19 9 8 16
23 16 78 97 130 21 23 172 [} 10
22 12 116 72 251 19 100 6 8
20 14 140 66 196 17 42 172 6 8
15 (caaeoe 500 56 [—ceona- 15 foceeana 68 [ 3 P

Nore.—Discharge for following periods when gage was not read, estimated by study of weather records:
Oct.29, Nov. 5, 12, 13, 19, 26, 30, Dec. 3, 10, 19, 22-25, 30, 1922, and Jan. 2, 3, 7, 14, 21, Feb, 11, 18, 25, Mar. 4,
11, Apr. 1, 11-25, May 28, 30, June 17, 18, July 1, 4, 8, 15, 22, 29, Aug. 3, 5, 9, 12, 14, 19-22, 28, Sept. 1-9, 16,
23, and 30. 1923. Gage height increased 1 foot Mar. 1 and 0.5 foot Mar. 2 and decreased 1 foat Apr. 2 as
gage readings appeared to be in error. Braced figures show mean discharge for periods included.
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Monthly discharge of Buffalo Creek at Barrackville, W. Va., for the year ending
Sept. 30, 1923

[Drainage area, 115 square miles]

Discharge in second-feet
i Run-off
Month Por in inches
Maximum | Minimom | Mean square
mile

October. .. 23.4 0. 203 0.23
32.6 . 283 32
118 1.03 1.19
377 3.28 3.78
252 2.19 2.28
280 2.43 2. 80
152 1.32 L 47
119 1. 03 L19
18.1 L1567 .18
40.3 . 350 .40
23.2 . 202 .23
55.3 . 481 54
124 1.08 - 14, 61

CHEAT RIVER NEAR PARSONS, W. VA,

" LocarioNn.—At Moss highway bridge, 2 miles north of Parsons, Tucker County,
and 2 miles below junction with Shavers Fork.

DRAINAGE AREA.—719 square miles (determined from topographic maps).

REecorDS AvAamLasLE.—January 1, 1913, to September 30, 1923.

Gage.—Chain gage on downstream side of bridge; read by Mrs. E. C. Linger.

Discaaree MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND conNTROL.—Rocky and probably permanent. Water is swift and
turbulent at high stages. Point of zero flow about 0.80 foot determined
August 27, 1923.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 11.0 feet at
6 p. m. February 1 (discharge, 19,000 second-feet); minimum stage, 1.68
feet at 6 p. m. October 9 (discharge, 47 second-feet).

1913-1923: Maximum stage recorded, 17.98 feet March 12, 1917 (dis-
charge, about 40,000 second-feet); minimum stage, 1.52 feet September 6,
1917 (discharge, 29 second-feet).

Ice.—Stage-discharge relation affected by ice during severe winters.

REGULATION.—Some regulation at various pulp mills and sawmills. Effect
probably compensating.

Accuracy.—Stage-discharge relation probably permanent except as affected
by ice. Rating curve well defined between 70 and 20,000 second-feet,
and fairly well defined beyond these limits. Gage read to quarter-tenths
once daily October 1 to May 14, and twice daily from May 15 to September
30. Daily discharge ascertained by applying mean daily gage height to
rating table, except for period of ice effect. Records good.

CooreraTioN.—Results of current-meter measurements and records of discharge
furnished by West Penn Power Co. .,

Discharge measurements of Cheat River near Parsons, W. Va., during the year ending
Sept. 30, 1923 :

Gage Dis- - Gage | Dis-
Date Made by— . | pgight | charge | P2t® Made by height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Mar. 21 | James E. Stewart. _._.. 3.96 1,730 || June 29 | Stewart and Davis.____ 3.99 1,730
Apr. 15 |._._. [ 1 T, 5.70 4,580 || Aug, 22| James E. Stewart__._.. 2.82 538
June 6 | Stewart and Davis_.._. 3.06 741 27 feuens [+ 1 R 2,11 156
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Daily discharge, in second-feet, of Cheat River near Parsons, W. Va., far the Year
ending Sept: 30, 1923

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

87| 80| 1187420 (19,000 1,380 | 438 | 760| 310 718|1,920( 124
S0| 69| 251|3,480 |12,100 | 1,510 | 558 | 635| 2707 520| 945 97
73| 60| 265, 2,060 | 9,660 | 1,710 | 377 | 595| 246| 388 1,320 71
73| 54| 337)1,640 | 5000 | 2,660| 635| 486 407| 371 995 67
69| 50)6,060| 1,320 | 2,820 2,360 760 420 045| 413]1,260| 179

65 652,660 | 1,150 | 1,920 | 1,780 | 2,360 | 432 805 520 995 486
62 80 [ 2,060 850 | 1,380 | 5,000 ( 1,580 | 520 898 045 805 | 432

47| 97]3140| 805 1,100 | 2,060 5| 005| '808| 382 1,200
80| 92(3140| 675 3,660 | 805|1,150| 675| 321 1,710 5
18| 92]2660] 675 3,140 | 6751,380 | 1,440 | 310 760
207| 92|1,780| 595| 718|6,500| 635]1,710| 6,500 | 486] 945| ‘279
150 | 902]1,150| 520 9,660 | 6,060 | 1,100 | 1,710 |11,000 | 1,260 | 1,640 | 232
13| 87(1,150 | 635/ 6,060 |3, 6 1 6,280 1,040
124 | 118 | 4,600 | 5,000 | 3,840 [ 2,820 | 4,400 | 1,100 | 3,140 | 451 5| 219
118 | 194 | 2,660 | 2,820 | 2,820 | 4,400 | 3,140 | 1,260 | 2,510 | 305| 432 164
118 | 210 [10,200 | 1,320 | 1,380 | 4,020 | 2,210 | 1,320 | 1,780 | 274 | 382| 143
124 | 2285840 | 1,380 2,820 | 1,780 5 [ 1, 26| 635 147
118 | 265 4, 1,580 2,080 | 1,380 | 850 | '945| 207 | 558| 186
113 | 337 |3,140 | 1,920 1,510 | 1,200 | 898 | 850 | 164| 337| 451
.............. 02| 265 1,510 | 3, 1,710 | 945 | 1,100 | 898 | 150 | 284 3,140
4 o2l 1861150 8,140 ([ g0 11,780 | 850 5| 615! 124 3261 2,860
2| 87] 18| 8081 2660 2,210 805| 898| 486 445| 284 1,320
oo102| 13| 8052360 3300 718 760 394 348] 232| 718
.............. 13| ‘97| 760 1,780 2, 635| 675| 675 1,710| 194| 558
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97 92 | 1,580 | 3,660 |....___ 718 8! 438 | 1,100 | 1,260 153 183
.............. 92 |.o.| 1,780 { 2,210 [T 2I0 688 || 365 [......| 945 143 [ .-

Note.—Discharge, Feb. 18-27, estimated because of ice, from weather recm:ds and ebserver’s notes.

Monthly discharge of Cheat River near Parsons, W. Va., for the year ending Sept.

0,
[Drainage area, 719 square miles]
Discharge in second-feet
: | Run-off
Month Per in inches
Maximum | Minimum | Mean squdre
mile
207 47 101 » 0.140 0.16
337 50 125 .1 .19
10, 200 118 2,260 3.14 3.62
11, 600 520 2,460 3.42 |, 3.04
19,000 | oo 3, 200 4.46 4.63
6, 500 558 2, 660 3.70 4.27
6, 720 377 .1,360 1.89 2.11
1,710 365 876 1.22 1.41
, ' 246 1,680 - 235 2.62
- A 124 619 . 861 .99
August_..________ 1,920 134 685 . 953 1.10
September... 3,140 67 545 . 758 .
The year. e oo ccmccececccceeee - 19,000 47 1,370 1.91 25. 89
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CHEAT RIVER AT ROWLESBURG, W. VA.

LocarioN.—A#t Baltimore & Ohio Railroad bridge at Rowlesburg, Preston County,
300 feet above mouth of Salt Lick Creek.

DRAINAGE AREA.—978 square miles (including Salt Lick Creek)

REcorDs avarLaBLE—July 19, 1912, to September 30, 1923. ’ .

Gaee.—Chain gage on railroad bridge installed April 27, 1921; read by Charles R.
Schaefer until October 21, 1921, and by L. M. Mayfield after that date.
See Water-Supply Paper 543 for description of other gages at this station.

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

CHANNEL AND coNTROL—Channel is curved above and below bridge. Control
consists'of small boulders. Salt Lick Creek enters between control and gage.
Stage gt which flow would be zero was about 0.45 foot in September, 1917;
1.03 feet, September, 1922; and 0.4 foot, July, 1923. -

EXTREMES OF sTAﬁE.—-Mammum -stage recorded during year,*9.71 feet at 7.30
a. m. February 2; minimum stage, 1.82 feet at 6 p. m. October 1.

Ice. —Stage—dlscharge relation affected by ice during severe winters.

Accuracy.—Rating curve not fully developed. Gage read to hundredths twwe
daily.; Records good.

CooreratioN.—Records furnished by West Penn Power Co.

Ty

Discharge measurements of Cheat River at Rowlesburg, W. Va., dumng the year
ending Sept. 30, 1.923 :

Date Made by— hGﬁaggﬁt d]])aifée Date Made by— ,gﬁ;g& :Dh slsée
' il
Feet ] See.ft. || Peet | Sec.-ft.
Oct. 21 | 17J. J Dlrzulaltis... ..... 2.08 120 |, July 23 | James E. Stewarte____| 2,14 187
Feb, 14 [.._.: 6. 36 9,790 'Aug 20 | Ol 2.58 492
15 ... 5 22 5, 820
1

s Engineer, West Penn Power Co.

Daily gage height, in feet, of Cheat River at Rowlesburg, W. Va., for the year ending
Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept
18| 201 2.13| 5.67| 8.28 | 434! 299 | 3.29} 2.50{ 3.24| 3.68! 213
.00 199§ 214 571) 9.44 3.86 | 290 3.10| 2.43| 2.96| 3.32 2.05
187 1.98( 2456 | 4.47( 6.64 | 3.98| 2.95| 296 240 2.79{ 3.00 2.01
87| 1.96 | 2.49| 3.99| 571 | 4.48] 2.88| 2.8 | 2.36| 2.68 | 3.38 1.99
80| 1.9 3.63] 4.88 | 441 | 304 2.82| 252} 2.75; 8.16 1.99
89| 198 3.47 | 4.18| 416 3.79| 278 | 3.28( 2.68| 3.2¢4 2,58
2.00 3.35| 3.81{ 504 414} 2274 3.04| 3.20| 3.05 2.62
2.05 3.411 3.68| 502 3.57| 274 | 3.40| 2.96| 2.86 2,56
2.08 3.97 3.58| 426, 3.38| 3.06( 3.17| 277 3.34 2,77
2,07 4.24 | 3.47 ) 434} 3.26| 3.38 | 2.87) 2.58] 3.02 2,70
2.06 3.68| 3.54) 5,51 | 3.14| 3.8 | 275 250 293 2.64
2.07 .3.54 | 3.3¢| 518 3.04| 3.06| 48] 271 3.20 2.46
2,07 334 7.24) 6.11| 3.10| 458 478 | 3.26| 3.76 2.37
1.97 3.24 | 6,41 ) 508) 702 420 6.04) 3,21 | 3.28 2.27
2.11 5.84| 541 4.28) 582} 3.75| 458 2.74| 2.92| 2,22
219 4.8 | 411 | 424 ) 537 | 3.58] 4.08) 2.59| 270 2.16
2.39 3.91) 3.56| 526 467 ) 3.56| 3.66 | 2,50} 2.67 2.12
2.39 8.57 (... 4.64 | 4.15| 3.39 ] 3.38| 240 2.77 2.10
2.43 3.98 4.29 3 3.22 3,13 2.32| 2.82 2.24
2.45 4.16 3.12( 297 2.28! 2.62 2,32
2,57 4,61 3.101 3,124 223} 248 4,24
2.51 6.04 3.2¢4 | 288 216 2.60 4.66
2.37 5.18 3.08( 277 | 216} 271 3.40
2.27 4.41 299 2.8 239 2.50 3.14
2.21 4.33 2.98 | 3.16 | 3.08| 236 2.85
2.16 4.01° 2.8 3.07! 3.32} 2,30 2,69
2.13 3.91 2.80 | 3.48| 2.80| 221 2. 56
2.16 6. 51 2.76 | 3.57 | 2.69| 220 2.48
2.13 6.96 2,70 | 4.8 | 3.80 | 2.21 2. 40
2.07 8. 2,62 3.96) 3.49 | 2.22 2.32

4. 2.58 3.08 ) 2.16
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Note.~Gage not read on days for which no gage height is given,
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CHEAT RIVER NEAR MORGANTOWN, W. VA.

LocarioN.—On highway bridge at Uneva, Monongalia County, 10 miles above
mouth of river and 7 miles from Morgantown. Parallel of 39° 40’ crosses
river at this bridge.

DraINAGE AREA.—1,380 square miles.

RECORDS AVAILABLE.—July 8, 1899, to December 29, 1900; August 21, 1902, to
December 31, 1905; November 18, 1908, to December 31, 1917; and October
22, 1922, to September 30, 1923.

Gage.—Chain gage installed October 24, 1922, on new bridge about 200 feet
downstream from site of old bridge which was carried out by ice on February
9, 1918, and where a chain gage had been located since September 28, 1904.
Gage read by J. G. Smith October 27 to December 23, 1922, and by E. G.
Brown after December 28. Datum of present gage is 0.64 foot higher than
that of the one taken out by ice February 9, 1918.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Probably permanent. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-
tember 30, 1923, 7.95 feet at 5 p. m. February 13 (discharge not determined) ;.
minimum stage, 1.30 feet at 6.a. m. September 20 (discharge not determined)..

1899; 1900; 1902-1905; 1908-1917: Maximum discharge recorded, 51,000
second-feet at 5 p. m. March 12, 1917; minimum discharge, 135 second-feet.
from September 29 to October 1, 1904, and October 5, 1917. .

Ice.—Stage-discharge relation seriously affected by ice during severe winters.

Accuracy.—Stage-discharge relation practically permanent except as affected by
ice. Gage read to half-tenths once daily October 27 to December 23, 1922,
and twice daily after December 28, 1922. Stage-discharge relation not
determined. Records good.

CoopeEraTiON.—Records furnished by West Penn Power Co.

Discharge measurements of Cheat River near Morgantown, W. Va., during the
year ending Sept. 30, 1923

Gage Dis- e Gage | Dis-
Date Made by— height | charge Date Made by’j’ height | charge
. . . Feet | Sec.-ft. ! Feet | Sec.-ft.
Oct. 22 | Dirzulaitis and Ru- July 21| Stewart and Davis.....| 1.62 359-
dolph .o 1.23 124
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Daily gage height, in feet, of Cheat River mear Morgantown, W. Va., for the yetr”
: ending Sept. 30, 1923

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. { Apr. | May { June | July | Aug. | Sept.
418 | 528 3.91| 269} 296 206| 280 ] 2.35 1.65
551 443 | 350 | 2756| 274 186 248 | 2.82 1.72
4114 6.83| 3.22| 2.59| 259 | 1.8 | 236 242 1.70
3.61| 591 | 3.8 | 242 246 | L73) 2.28| 252 1.55
3.26 | 441 ) 3.62) 2.59] 246 1.66| 203 | 242 1.42
1.69 | 3.78| 3.01( 3.68| 3.82{ 352 232 L73| 2.06| 2.55 148
1.69 | 4.88 ) 208 3.43| 4.28| 3.07 222 1.81 | 208 | 242 1.80
1.60{ 4.67 | 2964 3.13| 4.22| 217} 2.02| 216 | 248} 235 2.02
1.79 | 3.87| 361 3.03| 3.75| 1.991 234 | 239 | 213 270 1.88
179 3.94| 292| 3.58| 279 | 279 242 1.97 | 245 178
1. 7 3.53| 2971 3.72| 264| 3.15| 245| 1.95] 230 .98
31561 2272 | 431 258 3.38) 242 207 228 1.90
2,97 712 569 2.8 ) 415 3.98| 2.47| 2.58 1.78
2.77| 6.20| 459 751 8.75| 528 | 2.756| 268 1.68
520 | 522| 38| 6.06| 3.38| 445| 2.37 | 230 1.60
4901 47| 3.4 526 3.13| 3.585| 207 2.08 1.52
3.8 | 3371 3.77| 446] 305 3.00| 209 | 198 1.52
3.45| 3.00| 407 3.8 | 3.93| 2.82| 192 | 1.9 1.42
3.37) 2.77| 367 3.44| 2.78| 270 1.89 | 208 1.38
3.63| 271! 3.47| 3.16 | 275| 264 | 1.69 ] 190 1.40
3.94) 260 3.27| 3.03| 260 2.44| 1.60| 1.82 3.15
554 269| 3.30 ] 267 | 254 17| 1.52| 1.90 3.82
496 | 246 3.56| 265 | 244 | 204 | 1.52| 195 3.02
414 253 | 348 2.45| 237 2.09| 150} 192 2.52
3.89 | 2.31| 333 | 237 232 281 1.65| 182 2,18
3.62 ] 236) 3.8 | 237 230 227 235] L75 2.02
3.321 273 3.48| 237 230 | 2.24| 238 | L65 1.90
549 411 | 3.26 | 2.57| 217 | 269 212 | 1.60 1.80
6. 94 298 | 267 | 214 427 | 215 1.65 172
5.72 2.8 | 3.33] 210| 403 2.92) 158 1.67
4. 43 o 278 .. 203 [cocene- 248 | 1.62 |_...._.

Nore.—Gage not read on days for which no gage heights are given. The gage height was increased 1 foot
June 18, as the recorded gage height appeared to be 1 foot in error. .

BLACEWATER RIVER AT DAVIS, W. VA,

LocarioN.—Half a mile south of Davis, Tucker County, 134 miles above *‘Black-
water Fall,”’ and 400 feet below dam and railroad bridge of Babcock Lumber
& Boom Co. Beaver Creek enters on right about half a mile above station.

DRrAINAGE AREA.—87 square miles (measured by West Penn Power Co. on
topographic maps). . -

RECORDS AvAILABLE.—April 26, 1921, to September 30, 1923.

Gaee.—Slope gage on right bank 100 feet above cable and opposite railroad
scale house of the Babcock Lumber & Boom Co.; read by I. K. Skidmore.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above
and 200 feet below station. Banks not subject to overflow. Bed of stream
composed of small stones; smooth and clean. Control 20 feet below gage,
composed of large and small boulders. Inspection of control on June 4,
1923, showed that water-logged timber had lodged on the control. When
the obstructions were removed on August 25, 1923, the stage fell 0.3 foot.

EXTREMES OF STAGE.— Maximum stage recorded during year ending September
30, 1923, 6.29 feet at 4 p. m. February 2 (discharge, 1,600 second-feet);
minimum stage, 1.2 feet at 8 a. m. September 4, 5, and 16-18 (discharge,
12 second-feet). . )

1921-1923: Maximum stage recorded, 6.95 feet December 24, 1921 (dis-
charge, 1,900 second-feet); minimum stage, that of September 5, 1923.

Ice.—Stage-discharge relation affected by ice during severe winters. .

RegurLaTioON.—Dam 400 feet above cable is used to form log forebay for the
lumber company. Forebay may occasionally be drained, but it is usually
kept full, '
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Accuracy.—Stage-discharge relation changed by flood of February 2, 1923;
otherwise permanent except as affected by ice. Rating curves well defined
between 15 and 1,500 second-feet and fairly well defined beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records good.

COOPERATION ——-Complete records furnished by West Penn Power Co.

Dzscharge measurem(mts of Blaskwater River at Davis, W. Va., durmg the year
ending Sept. 30, 1923

. Gage Dis- - Gage | Dis-
ﬁaf,e Made by height | charge | D3t Made by height | charge
Feet | Sec.-ft. Feet | Sec.ft.
Mar. 20 | J ames E. Stewart . 1.96 . 90.9{ Apr. 15 | James E. Stewart ...... 4,04 65!
Apr 5 2,13 125 June 7 | Stewart and Davis..__..{ 1.93
2.96 325 Aug. 22 | James E. Stewart. 148 20. 4
2.40 . 180 .25 L. (s 1) S, 1.358 18.2
4.94 | 1,000 . B

Daily dzscharge, in second- feet, of Blackwater River at Dams, Ww. Va, , for the years
ending Sept. 30, 1921-1923

Day | Apr. | May ; June | July | Aung. Sept. Day | Apr. | May | June | July | Aug. | Sept.
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Daily discharge, in second-feet, of Blackwater River at Davis, W. Va., for the years
ending Scpt. 36, 1921-1923—Continued

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May | June | July | Aug. | Sept.
19 31 331 {1,430 | 220 82 70 39 61 45 17
18 55 357 | 1,600 218 73 60 37 51 41 15
19 45 230 | 1,020 510 76 54 34 48 35 14
20 640 156 745 510 82 52 37 5~ 4 19~
19 437 135 350 322 103 52 1 47 45 12
IQ 147 125 218 206 52 ke 46 35 33
23 242 123 149 640 171 48 85 61 31 P-4
25 409 119 350 103 48 138 48 2 | 38
23 292 250 85 68 79 36 34 49
21 202 100 115 540 8 92 56 29 31 30
79 20 158 570 72 132 116 37 39 2
39 19 193 171 900 67 160 230 118 28 17
23 19 230 89 | 1,460 820 182 184 364 205 an 16
25 19 158 193 | 1,020 420 132 308 122 26 14
22 25| 409 | 1745 336 | 710 82| 182 51 22 |, 13
22 40 357 605 570 89 126 43 18 |, 12
23 32 930 300 480 350 85 103 42 2 | 12
24 20 | 1,020 280 308 243 68 78 36 89 12
25 14 820 290 182 67 67 32 41 25
20 39 521 33t 269 138 63 60 28 27 51
19 28 230 521 194 118 149 53 26 21 364
19 18 158 716 194 110° 114 51 28 3 20
19 17| 18| 450 420 92| ‘79| 43 761 41 99
45 19 115 230 510 85 72 42 35 b 88
39 113 230 130 308 76 64 48 P2 40
28 © Il 230 194 70 56 46 90y 20 3
b 17 87 280 160 56 89 42 17 31
22 - 113 | 498 134 72 53 56 84 17 26
20¢ 7| 675 |iven.. 101 171 47| 183| 124| 18 2%
20 140 | 400 |_______ 101 [ 107 43 82 76 2 22
18 89 280 85 | 41 64 | 20 foaooa.
Nore.—. for following perlods when stage-dmharge relation was affected by ice or s?s was
not read, estimated from weather records, observer’s niotes, and record of flow of Cheat River riear ParSons:
Dee: 1923; Jan, 1-3, 12-19, Jan. 35 t0' Peb. 1, Feb 7, 8, 15-18, Maz. 91, 22, May 3, 14, Aug. 8 13,17, 20,

6-1
Sept. 10, Oct 22, Nov, 21, 25-30, Dec.
Mar. 7, 9; 19, May 24, and Jaly 22, 1628,

2%1922

Jan. 5, 6, 9-12, 16-19, 23,
ﬂgures indicate meant

d

25, Feb. S-IL, Feb, 15 to Mar. 1,
seharge for the perieds’ineladed

ded.

Monthly discharge of Blackwater River at Davis, W. Va., for the years ending
Sept. 30 1921-1928

[Drainage area, 87 square miles}

Discharge in second-foet
" Run-off
Month Per
Moximum | Mintmium | Mean | squave | ininches
mile:
1921
April 26-80_ - oo 89 56 69:4 0: 798 0.03
ay. 1,200 61 310 3. 56 4.10
June, 357 43 9.3 L12 125
July..... 383 33 109 1.25 144
Aungust oo aeaees 37 178 2.01 2.32
SePteIMbDOr e e e oo ;e e mam e e 521 35 124 143 1. 60
1921-22

October_.._ 437 43 124 1.43 1.65
November... _........... 1,020 111 367 4.22 4.7
December. 1,920 151 446 5.13 5.91
JANUANY « oo v 1,200 |l 255 2.93 3.38
February.... . 1,880 |omas 404 4.64 4.83
arch —— - 1, 100 181 386 4.44 5.12
April.. ... - 820 79 205 2.36 2.63
E: 3 (ORI 409: 43 123 1.41 1.63
June. 147 25 54.7 .629 .70
July.. 383 22 98.6 1.13 1.30
A ———— 521 22 78.1 . 898 104
September. 550 |. 20 80.8 .929 1.04
The year.. - 1, 920 20 217 2.49 33.94

49245—261—wsp 568——3

s
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Monthly discharge of Blackwater River at Davis, W. Va., for the years ending Sept- .
30, 1921-1923—Continued

Discharge in second-feet '
Run-off

Month Per in inches
Maximum | Minimum | Mean square
mile
79 18 25.7 0.295 0.34
40 | .. 2L.2 . 244 2T
1,020 31 287 3.30 3.81
745 89 202 3.36 3.87
1,600 | . 405 4,66 4.85
85 360 4.14 4.77
930 67 187 2.15 2. 40
194 41 78.8 . 908 1.04
364 34 102 117 1.30
295 26 69.3 .797 .92
17 3.8 366 .42
364 12 47.2 .61
1, 600 12 159 1.83 24. 60

SHAVERS FORK AT CHEAT BRIDGE, W. VA,

LocatioN.—At highway bridge at Cheat Bridge, Randolph County.

DRAINAGE AREA.—57.5 square miles (measured by West Penn Power Co. on
topographic maps).

REecorps AvAILABLE.—February 23, 1922, to September 30, 1923.

GaGe.—Chain gage on downstream side of bridge; read by Blanche Cromer,

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

CHANNEL AND coNTROL—Channel straight for about 800 feet above and 500
feet below station. Banks low, subject to overflow at extreme high water.
stream bed consists of small boulders and gravel. Control probably per-
manent. Point of zero flow at about gage height 0.5 foot, July 1, 1923.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-
tember 30, 1923, 8.15 feet at 6 p. m. February 1 (discharge, 3,400 second-feet);
minimum stage, 1.10 feet on several days during first part of October
(discharge, 12 second-feet).

Highest known flood reached a stage represented by gage height of about
14.2 feet in 1886. '

Ice.—Stage-discharge relation affected by ice during winter.

Accuracy.—Stage-discharge relation probably permanent except when affected
by ice. Rating curve well defined between 15 and 2,000 second-feet and
fairly well defined between 10 and 15 and between 2,000 and 6,000 second-
feet. Gage read to hundredths twice daily. Daily discharge determined
by applying mean daily gage height to rating table. Records good.

CooreraTION.—Complete records furnished by West Penn Power Co.

Discharge measurements of Shavers Fork at Cheat Bridge, W. Va., during the year
ending Sept. 30, 1923

Date Made by— h%?égl?t cl?alrsg.e Date Made by— lgiagglgt c!ll)alfg-e

Sec.ft.
813
642 July 1 ... do
583.3 Aug. 23 | James E, Stewart ...

Mar. 23
24

24
Apr. 11
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Daily discharge, in second-feet, of Shavers Fork at Cheat Bridge, W. Va., for the
years ending Sept. 30, 1922 and 1923

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

! 566 76 72 38 59 43

282 69 76 38 47 50

218 110 112 170 84 43

188 282 91 316 69 48

164 282 266 170 43 | . 36
144 234 108 84 34 26
130 158 80 54 48 22!
125 125 80 48 367 200

133 112 138 80 120 1%
89 115 128 40 74 18

91 120 115 34 57 18

59 98 | 1,050 38 30

80 150 218 43 34 22

686 234 147 57 31 19

810 188 115 203 47 18

282 105 78 63 50 17

203 128 350 31 48 16

203 266 350 61 39 16

185 526 188 69 28 15

179 266 316 40 27 15

203 185 282 34 22 14

164 150 250 27 20 14

147 120 120 27 19 14

120 98 103 646 42 14

105 87 87 112 299 13

26. 203 282 133 568 67 74 367 13
27 - — - 350 299 130 266 72 74 110 13
28 316 766 122 185 67 52 82 1z
2 PP AU 350 89 141 63 74 59 12
1 AU AR 266 84 94 48 100 52 12
3 RSN R AP 282 locaaaan 82 laeeean . 69 L. "

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

12 13 20 | 1,830 | 2,650 63 78 28 59 367 18

13 13 74 282 | 1,150 110 72 65 28 54 185 18

12 14 23 203 | 1,100 67 57 250 43 133 20

12 14 40 144 436 350 96 56 98 30 350 96

12 13 | 1,050 130 266 218 203 43 47 91 234 59

12 13 188 120 188 147 367 30 43 43 234 27

13 14 133 98 188 566 185 45 52 50 125 84

16 14 766 98 179 234 155 47 122 57 87 250

17 14 333 96 155 160 125 82 45 34 74 89

25 14 218 59 120 161 103 63 31 24 87 52

40 13 138 96 179 94 108 367 22 316 35

20 13 130 60 87 726 82 266 333 42 606

17 13 98 566 472 188 203 855 39 418 22

16 13 141 367 250 122 147 418 35 218 24

14 20 472 203 299 110 218 25 120 21

15 47 218 686 282 203 185 21 87 21

16 21 {1,200 130 165 418 188 152 110 21 89 20

16 20 209 250 141 108 89 19 87 19

15 91 234 266 125 87 179 16 69 22

14 34 155 218 108 84 115 15 87 28

20 14 21 141 418 176 100 108 78 15 47 566
14 27 128 490 152 96 91 63 21 33 122

15 20 161 203 810 89 74 45 48 61

28 18 136 526 84 65 141 28 29 40

21 19 82 155 55 266 72 63 144 266 24 35

18 21 82 203 61 48 89 56 | . 24 30

15 21 57 167 61 52 118 33 20 27

.15 20 203 950 144 52 59 74 418 20 23

14 20 158 367 138 188 36 110 203 22 22

14 19 130 218 110 100 69 78 138 16 21

) 7 3 P, 82 218 67 28 316 18 |aveuann

NoTEe.—Stage-discharge relation affected by ice Jan. 11-20, 24-27, and Feb, 16 to Mar, 3; mean discharge
estimated from weather records and observer’s notes.
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Monthly discharge of Shavers Fork at Cheat Bridge, W. Va., for the years ending
Sept. 30, 1922 and 1923

[Drainage area, 57.5 square miles]

Discharge in second-feet
Run-oft
Month Per in inches
Maximum | Minimum | Mean square
mile
326 5. 67 1.27
355 6.17 7.11
204 3. 56 3.96
181 3.15 3.63
175 3.04 3.89
95.9 Le7 1.92
79.5 1.38 1.59
2L 4 .372 .42
16.4 . 285 .33
20.9 . 363 .40
235 4.00 4,72
244 4.24 4.89
321 5.58 5.81
277 4. 82 5. 56
132 2.30 2. 57
88.0 1,53 1.76
152 2. 64 2.94
73.6 1.28 1.48
137 2.38 2.74
63.4 110 1.23
146 2.54 34.43

SHAVERS FORK AT BEMIS, W. VA.

LocartioN.—At highwdy bridge at Bemis, Randolph County, about one-fourth
mile below dam of Bemis Lumber Co.

DRAINAGE AREA.—114 square miles (measured by West Penn Power Co. on
topographic maps).

RECORDS AvAILABLE.—February 17 to September 30, 1922, and March 22 to
September 30, 1923.

Gaae.—Chain gage on downstream side of bridge; read by Richard Litzenburg.

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

CHANNEL AND coNTROL.—Channel divided by an island 100 feet above station.

Series of rapids begin 100 feet above bridge and extend to the dam, one-fourth
mile above. Channel below station straight for about 400 feet. Right
bank high and wooded, not subject to overfiow; left bank low and subject
to overflow in extreme high water. Stream bed consists of bedrock and
boulders. Control practically permanent.

EXTREMES OF STAGE.—Maximum stage recorded during period March 22 to
September 30, 1923, 7.61 feet at 4.30 p. m. June 13; minimum stage, 2.72
feet at 4.30 p. m. September 8.

Highest known flood reached a stage represented by gage height of about
15.3 feet in the spring of 1918. Rainfall records indicate that this stage
must have occurred about the middle of March.

Ice.—Stage-discharge relation affected by ice during winter.

REecuraTION.—The timber cribbed dam about one-fourth mile above station
for holding logs for sawmill of Bemis Lumber Co. is not used at present;
dam is in poor condition.
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Diversions.—A planked flume 2 feet by 2 feet by 1 foot, with intake at dam
furnishes water to a forebay at sawmill. The flume is in poor condition
and most of water taken out finds its way back into river; about 2 second-
feet (estimated) runs around gage at stages above 5 feet. ’

Accuracy.—Stage-discharge relation practically permanent. Rating curve not

" fully developed. Gage read to hundredths twice daily., Records good.

CoopreERATION.—Records furnished by West Penn Power Co.

Discharge measurements of Shavers Fork at Bemis, W. Va., during the year ending
Sept. 30, 1923

Gage Dis-
Date Made by— height | charge
Feet Sec.At.
Mar. 22 4.29 341
Apr. 9 3.99 223
Aug. 24 3.29 63.5

Daily gage height, in feet, of Shavers Fork at Bemis, W. Va., for the year ending
Sept. 30, 1923

Day Mar Apr. May June} July { Aug Sept.
3.77 3.25 3.61 5.44 2.91
3.67 3.23 3. 57 4.68 2.89
3.60 3.11 3.41 4.41 2.74
3.65 4.43 3.37 5.01 4.68
3.50 3.60 3.31 5.13 3.96
3.45 3.51 334 | 471 3. 66
3.43 3.77 3.29| 4.27 3.56
3.46 3.56 3.27 413 5.14
4. 61 3.53 3.41 4.21 508
3.65| 3.27 3.19 4.24 3.81
3.97 414 3.10 5.14 3.58
4.35 5.25 3.77 4.58 3.44
4,33 7.53 3.51 5.08 3.16
4.11 5. 54 3.39 4.98 3.31
4.03 4.67 3.23 4.62 3.22
4.17 4. 64 3.21 3.97 3.22
4.11 4.31 3.05 3.91 3.23
4,03 3.98 3.01 3.79 3.03
3.90 3.91 2.96 3.67 3.48
3.81 4.57 2.83 3.51 3.34
3.89 3.91 2.81 3.45 6. 04
3.81 3.67 3.13 3.38 4.54
3.7 3.54 3.88 3.31 3.96
3.78 3.77 3.19 3.32 3.76
3.39 4.34 5. 59 3.24 3.55
3.49 8.77 4.38 3.16 3.45
3.49 4.29 3.76 3.12 3.40
3.49 3.79 5.37 3.04 3.30
3.37 4.27 5.12 3.03 3.27
3.27 3.89 4.42 3.01 3.18
3.27 |ameeaees 4.84 2.98 [acocaaes

NoTte.—No gage readings Apr. 13 and 14.
SHAVERS FORK AT PARSONS, W. VA,

LocatioN.—A#t steel highway bridge 600 feet northeast of railroad station at
Parsons, Tucker County, and half a mile above confluence with Dry Fork.

DRAINAGE AREA.—230 square miles (measured by West Penn. Power Co. on
topographic maps).

REcorDs AVAILABLE.—October 14, 1910, to September 30, 1923.

GageE.—Chain gage attached to bridge October 14, 1910, to August 25, 1923
After August 25, 1923, staff gage with lower section on lower side of left
pier of railroad bridge about 40 feet upstream from highway bridge; upper
section on upper, shore side of left pier of highway bridge; read by R. W
Evans until March 30, 1923, and Robert T. Deem after March 31. Sea-
level elevation of zero of gage, 1,631.70 feet.
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DISCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND conNTRoL.—Channel rocky. Control, coarse gravel and rocks.
Stage at zero flow was about 2.0 feet in July, 1923.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.3 feet at
8 a. m. February 2 (discharge not determined); minimum stage, 2.6" feet
October 2-6, 23, November 2, 6, and 10 (discharge not determined).

1910-1923: Maximum stage recorded, 9.90 feet January 30, 1912, and
Mareh 12, 1917 (discharge, 12,300 second-feet); minimum discharge, 1
second-foot October 1, 1914 (gage height, 2.0 feet). High water of 1888
and 1907 reached a stage of approximately 12.5 feet referred to present
gage datum. [

Ice.—Stage-discharge relation affected by ice during severe winters.

RecuraTioN.—Flow at low stages may be affected by storage of water at pulp
milldam about three-fourths mile above station.

Accuracy.—Gage read to hundredths once daily. Daily discharge withheld
pending additional discharge measurements. Records good.

Discharge measurements of Shavers Fork at Parsons, W. Va., during the year
ending Sept. 30, 1923

Date Made by— h(gﬁ; o, c?a?g. o || Date Made by— h%fggﬁt ch’;‘irsg_e
Sec.ft.
June 30 497
July g %
Aug. 25 84.8

Daily gayé height, in feet, of Shavers Fork at Parsons, W. Va., for the year ending
_Sept. 30, 1923

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2.7 2.7 270 4.75] 6.95 (. ..__ 3.34| 3.50| 3.02] 3.49| 4.84 2.82
2.6 2.65| 2.70 | 4.80| 7.50| 3.80| 3.30| 3.39| 2.98| 3.34| 3.94 2.78
2.6 2.7 270 | 420 560 3.60| 3.31 ) 3.32| 295 3.24| 4.08 2.76
2.6 2.7 270 | 3.8 | 520 3.90( 3.34| 3.27| 3.38| 3.17| 403 2.76
2.6 2.7 4.65) 3.70| 4.60| 4.28 | 3.42| 3.25| 3.69| 3.08) 4.28 3.56
2.6 2.6 4.45 | 3.45 (oo 412 | 3.22| 3.54| 3.20| 3.92 3.43
2.7 2.7 3.8 | 3.50) 3.94| 4.90] 400 3.20| 3.47| 3.46| 3.70 3.18
2.7 2.7 4391 8.62 | o .o |oaoao 3.74| 3.22| 3.46| 3.20! 3.70 3.38
27 2.7 494 3.66| 3.55| 4.25) 3.62| 3.54| 3.34| 3.09| 3.75 3.98
2.68) 2.6 450 3.65} 3.40| 3.80| 3.52) 3.62 ) 3.20| 3.11| 3.5 3.48
2.7 2.7 3.92| 3.60| 3.50| 400 3.44| 3.68| 3.47| 3.08; 3.8 3.28
2.8 2.7 3.65 1 3.40) 3.50) 4.20) 3.38) 3.80] 512 3.10| 3.86 3.16
2.9 2.7 3.70 ] 3.40| 555| 5.45| 3.84| 4.08| 599 3.30| 456 3.10
2.9 2.7 3.75| 3.60| 512| 470| 518! 3.99| 555| 3.14| 3.88 3.02
2.9 2.7 4.25)| 4.25) 420 4.20| 470 °3.74| 442) 3.02) 3.57 2,98
2.8 2.8 4.40 |_______ 440 | 4.60| 4.42| 3.80) 422, 3.04| 3.42 2.96
2.8 3.15| 5.40) 3.90) 444 530| 410| 3.80) 3.8} 3.00| 3.36 2.92
2.8 3.2 5.20 [ooo..- 400| 445 3.85| 3.66 3.64| 2.90| 3.32 2.89
2.8 2,951 435 3.821 3.65| 3.90| 3.70| 3.56) 3.50| 2.8 3.31 2.98
2.8 3.14) 415 o )eeaoo- 3.656 | 3.60) 3.39}| 3.42) 2.80) 3.18 3.20

21l 2.75) 3.1 400 3.70| 3.49| 3.92| 352 3.54| 3.51| 2.78| 3.10 4.28
....... 3.0 3.82 ) 5.50 |.......| 3.84} 3.46) 3.51; 3.32) 2.75| 3.19 4,22
.65 | 3.0 3.60 | 4.50 | 3.30| 400| 3.42| 3.42| 3.24| 3.08| 3.06 3.64
.7 2.8 3.60 420 3,40 570 3.34| 3.46| 3.16 | 3.22| 3.01 3.42

.7 2.9 3.50) 415 3.40 b ... 3.30 ) 3.36} 3.62| 412} 2.98 3.29

.7 2.9 3.40 | 3.95| 3.40| 426 | 3.26 | 3.20| 3.53 | 3.88| 2.96 3.20
L6511 2,75 3.35 ) 4.10|_._____ 3.96 3.231 3.26) 3.48) 3.38| 2.91 3.13

.7 2.7 3.34| 6.10| 430 ) 3.74| 3.24| 3.18| 3.56| 3.38| 2.89 3.07

7 2.7 3.35 1 5.45 ... 3.62| 3.62| 3.156| 3.85| 4.55| 288 3.02

.7 2.7 3.656 | 4.75|.__... 3.53) 372 3.12| 3.76 3.8, 2.86 2.97

(A 3.50 | 4.20 {-____. 3.48 |..__.] 3.06 |ooconnn 4,01 | 2.84 |aaeeneoo

WoTE.—QGage not read on days for which no gage height is given.
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BIG SANDY CREEK AT ROCKVILLE, W. VA,

Location.—At highway bridge at ockville, Preston County, 5 miles above
mouth and 6 miles below Bruceton Mills.

DrAINAGE AREA.—202 square miles (determined by West Virginia Development
Co.).

REecorps avarLaBLE.—May 7, 1909, to March 31, 1918, and April 28, 1921, to
September 30, 1923.

Gace.—Chain gage attached to downstream side of bridge; read by W. O.
Walls.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

"CHANNEL AND coNTROL.—Channel composed of boulders and bedrock. Control
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.20 feet at
1 p. m. April 14 (discharge not determined); minimum stage, 2.89 feet
October 2-7 (discharge not determined).

1909-1918, 1921-1923: Maximum stage recorded, 15.6 feet on January 13,
1911 (discharge, about 18,600 second-feet) ; minimum stage, 2.35 feet October
12, 1914 (discharge, approximately 0.4 second-foot).

‘fce.—Stage-discharge relation affected by ice during severe winters.

REeGuLaTION.—Operation of gristmills at Rockville, Clifton Mills, and Bruce!f)n
Mills may produce fluctuations in stage during low water.

Accuracy.—Gage read to half-tenths twice daily, except Sunday. Daily
discharge withheld pending development of a revised rating curve. Gage-
height records good.

CooreraTioNn.—Records furnished by West Penn Power Co.

The following discharge measurement was made by James E. Stewart: .
July 21, 1923: Gage height, 4.11 feet; discharge, 51.2 second-feet.

Daily gage height, in feet, of Big Sandy Creek at Rockville, W. Va., for the year.
ending Sept. 30, 1923

Day Qct. | Nov. | Dee. | Jan. | Feb. { Mar. | Apr. | May | June | July | Aug. | Sept.
896 7.25| 6.09 [.._.... 6.07 | 4.33 |[cccae_ 4.31 3.89
7.46 | 8.25| 514 | 473 5.80| 4.23| 479 4.21 .. ...
6.56 | 7.451 480 4.83 | 5.47 4,56 411 3.79
6.06 |_oooafomaana 4.83 | 534! 408 441 471 3.63
566! 6.50 | 579 498| 517 401 | 421 |.c.c... 3. 56
566 6.55) 5.50| 6.68 |..._... 3.9 | 419 443 3.81

....... 6.50 | 599 608 | 492| 421 ] 441 443 3.01
5.51| 5,45 5.79 |cccce-- 487 4.03 (... 4. 66 3.91
6.46 | 545 | 5.24| 508 517 | 421 | 4.16| 586 j-—cce-.
6.71| 535 604 533 517 4.06| 5.11 3.61
5,96 |<comeoe|omanaan 5.15| 540| 4.36| 551 | 5.79 3.91
5.76( 4.60 | 7.09| 403 6.97| 4.8 5.36 {—ac-o_. 3.
5.41| 890 7.8 508 4.56 | 500! 4.49 3.79

....... 8.156| 6.44|10.08 | 6.42| 451 | 4.56; 436 3.69
8.61| 6.70 | 6.09 |._..__. 6. 4.21 4.23 3.59
7.36( 6.10{ 594 | 813 | 592 453 441 423 .._...
6.11 | 580 | 58| 6.8 567 |—aoa... 529 | 4.26 3.51
B5.86 [cccoosaaaa 6.43| b.44| 3.81| 51| 436 3.61
596! 5.25( 576! 611 520 416 486 ._.___. 3.81
57| 513 544| 593 |...... 416 | 4.56) 4.03 4.01

_______ 5,13 5.34) 531) 532} 406 419 3.9 4.23
8.36| 500 | 539 ... 5.20 | 4.81 ... 4,71 4.06
7.71 | 4.85( 680 | 5.15| 504 3.99| 3.8 441 (...
6.71) 4.85) 7.94) 511 492 ______ 4,01 ) 420 3.01

4,82 | 4.46| 3.80| 419 3.81
474 439 | 3.81 |oeac- 3.73

421 3.81| 4.01 3.49
4,42 4.36| 4.61] 3.01 ;" 3.41
432 4.1y | .. 4.11 3.31
432 581 4431 3.98 |—......
4,34 |ocaeeon 446 3.93 |coa-.

Note.~Gage not read on Sundays.
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BEAVER RIVER BASIN

MAHONING RIVER AT YDUNGSTOWN, OHIO

LocaTioN.—At Bridge Street Bridge, at Ohio Works of Carnegie Steel Co., at
Youngstown, Mahoning County, 434 miles upstream from site of station
operated in 1903-1906. Mill Creek enters on right three-fourths mile
below gage.

DRAINAGE AREA.—899 square miles (measured on topographic maps).

REcorps avarLaBLE.—October 13, 1921, to September 30, 1923,

Gage.—Chain gage on highway bridge, read by E. B. Dennison. Zero of gage
is 826.53 feet above mean sea level.

DiscaareE MEASUREMENTS.—Made from bridge or by wading.

CEANNEL AND coNTRoL.—Channel straight for 1,000 feet above and below gage.
Banks high. One channel at all stages. Bed of stream eomposed of gravel
and small boulders. Control for low water is rifle 150 feet below gage;
eontrol for high water is streteh of channel below gage and Baldwin dam
134 miles below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.6 feet at

1 8 a. m. May 13 (discharge, 5,440 second-feet); minimum stage, 1.16 feet
at 8.30 a. m. October 21 (discharge, 64 second-feet).
1922-1923: Maximum stage recorded, 8.4 feet at 8 a. m. April 15, 1922
(discharge, 6,320 second-feet) ; minimum stage, 1.12 feet at 4 p. m. October
22, 1921 (discharge, 59 second-feet).
Ice.—Stage-discharge relation not affected by ice as water is used for cooling
. purposes in steel mills above station.

Diversions.—Water is diverted for municipal water supply above the station.

* ReauLaTioNn.—Flow is regulated at Milton reservoir.

Accuracy.—Stage-discharge relation for extremely low water changed gradually
from May 30 to August 8; not affected by ice. Rating curves well defined
up to 4,000 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table;
shifting-control method used May 30 to Aug. 8. Records good.

CooperaTioN.—Gage-height record furnished by Carnegie Steel Co.

Discharge measurements of Mahoning River at Youngstown, Ohio, during the year
ending Sept. 30, 1923

Date Made by— h%?gg}?t clg.!fée Date Made by— hcg?ggl?t cllx)a%e
Peet | Sec.ft. Feet | Sec.-ft
May 29 | E.E.R. Dorabach._... 1.43 120 | Aug. 27 | L. L, Dicksoea.......... 1.32 112
Aug. L. L. Di 1.45 %g Sept. 13 }oae @0 1..38 122
142
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Daily discharge, in second-feet, of Mahoning River at Youngstown, Ohio, for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
90 117§ 528 938 865 435 141 64 114 170 135
74 88 145 405 | 1,210 760 435 135 64 109 152 132
79 88 159 465 | 1,790 405 135 120 111 190 127
77 141 405 | 1,880 | 1,610 528 135 95 190 159 109
93 111 138 435 { 1,130 | 2,150 | 2,530 129 100 177 177 122
83 141 141 283 725 | 1,790 | 2,980 129 158 132 486 99
88 117 141 233 560 | 1,370 | 2,330 123 528 17 198 106

100 123 |« 173 211 435 | 1,370 | 1,450 132 | 1,050 120 145 132
81 114 215 215 375 | 1,210 | 1,130 170 7 104 137 140
81 100 219 177 1| 1,790 760 173 336 106 187 122
77 123 170 336 | 3,980 495 194 141 122 127
72 129 135 211 320 | 4,280 485 | 1,970 135 152 \152 119
84 88 111 211 795 | 3,880 5, 97 126 143 127
81 114 111 405 | 1,130 { 2,780 348 | 3,380 97 93 154 106

145 109 | 2,060 725 | 2,150 | 405 | 1,790 m 11 149 m

74 138 111 | 2, 060 625 | 2,330 592 | 1,880 173 100 143 111
155 100 (2420 4652980 | 6252240 ( 202 | 102 132

77 135° 111 | 1,130 375 | 2,150 560 | 1,790 155 93 122 106

74 123 97 1 1,530 315 | 1,610 375 | 1,130 148 135 109

67 111 97 | 1,880 209 | 1,450 304 830 123 159 116 122

66 97 97 | 3,180 209 | 1,130 283 900 120 141 152 203

84 95 4, 680 1,130 938 109 155 135 320

102 11 100 | 4,180 257 | 2,060 267 625 123 120 109 6

17 104 129 | 2,420 238 | 1,970 219 155 138 119 149

111 109 658 | 1,610 |...._.. 560 177 126 126 145 1 119
97 120 625 | 1,530 528 166 74 129 170 186 118
88 1,130 -l 465 64 170 154 |oemaeea

NoTE.—Gage not read Nov. 19; discharge interpolated.

Monthly discharge, in second-feeét, of Mahoning River at Youngstown, Ohio, for the
year ending Sept. 30, 1923

Month Maximum | Minimmum | Mean Month Maximum | Minimum | Mean
October........| 117 66 87.6 5,220 64 828
Novem' 155 86 112 1,060 64 197

mber. 658 97 101 190 84 131
January.. 4,680 1771 1,250 465 109 157
February.. 1,880 238 650 320 96 134

h_ 4,280 465 | 1,710
April ... 2,980 166 5, 220 64 508

LITTLE BEAVER CREEK BASIN
LITTLE BEAVER CREEK NEAR EAST LIVERPOOL, OHIO

LocaTioNn.—A¢t steel highway bridge known as Grimms Bridge, 4 miles above
mouth of creek and 4 miles northeast of East Liverpool, Columbiana County.-
North Fork enters creek on left 3 miles above station.

DRAINAGE AREA.—505 square miles (measured on topographic maps).

REecorps AvAILABLE.—May 17, 1915, to September 30, 1923.

Gace.—Chain gage on downsteam side of highway bridge; read by Burl

* Thompson.

DisCHARGE MEASURBMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—One channel at all stages; at extreme high stages
water flows around both bridge abutments. Channel straight for 100 feet
above and 300 feet below station. Rapids about 600 feet below bridge act
as primary control; probably permanent. Zero flow would occur at gage
height 0.1 foot.

49245—261—wsp 563——4
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ExTREMEs OF sTAGE.—Maximum stage recorded during year, 13.1 feet at
8 a. m. May 13; minimum stage, 1.93 feet at 5 p. m. July 26.
1915-1923: Maximum stage recorded, 13.1 feet on May 13, 1923; minimum
stage, 1.78 feet on August 22 and 26, 1918 (discharge, 12 second-feet).
Highest known flood reached a stage represented by gage height about
20 feet. N
Ice.—Stage-discharge relation affected by ice and ice jams during severe winters.
Drversrons.—Negligible, :
ReguLaTioN.—None.
Accuracy.—Gage read to hundredths twice daily. Records reliable. Rating
curve not defined for extremely high water. ’

No discharge measurements were made during the year.

Daily gage height, in feet, of Little Beaver Creek near East Liverpool, Ohio, for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2.19| 2.36 404 3.74| 3.02| 294 246 226 2.45
2.22| 2.54 3.68| 3.42| 295! 2.8 | 2.40| 2.89 2.28
2.20 | 2.60 403 | 3.48| 2.87| 2.83 | 2.34| 2.56 2.16
2.20] 2.56 4,76 | 3.90| 2.84| 2.84 249! 408} 2.12
2.18 | 2.52 500| 461 2.80| 2.82| 2.40| 3.99 2.19
2.26| 2.55 4611 442 279 2.76( 236 3.78 2.18
2.52 | 2.52 508 4.14| 2.74) 3.42| 2,40 3.34 2.42
2.48 ! 2.62 4.43| 3.8 | 2.76| 3.76| 2.29| 280 236
2.53 | 3.14 4,44 3.68| 3.33| 3.35| 220 2.56 2.28
2.47 | 3.20 498 3.55| 3.33| 3.06| 2.24| 2.62| 228
2.39( 3.05 6.06| 3.44| 3.20) 292 276 240 220
2.36| 2.74 6.48) 3.35| 8.83| 290 2.95| 238 213
2.36| 210 6.22| 3.32|11.30| 2.86( 2.44{ 2.39 2.08
2.36 |oe__. 533 3.54) 7.04| 2.80| 2.31| 2.42 2.03
2.55 4.80( 4.12| 563! 3.04| 2.2¢4| 2.41 2.02
2.80 |....._. 5.06| 4.28) 6.18| 3,14 246 230! 202
2.78 5121 4.06; 538 294 | 2.54 | 2.22 2.0t
2.68 4,441 3.8 472 2.76| 2.34) 2.14 1.96
2.50 [-ooooe 428 3.68) 432| 2.70| 2.22| 210 2. 10
2.46 |oa__ 402) 3.53) 4.18| 2.68) 2.14| 2.04 2.57
2.45 3.83 | 3.44! 452 2.62) 2.00| 2.04 3.38
2,42 430 3.836| 4.24| 2.54| 204 | 212| 3.56
2.32 576| 3.30| 3.8 | 250 1.96| 2.10 3.16
2.25 585 3.22| 3.64| 245 2.03| 2.02 2.78
2.22 494 | 3.12] 350 28| 200| 2.02| 256
2.26 4,641 3.02| 3.40| 290 194 | 202 2.48
2,28 433 3.00| 3.3¢| 2.57] 208 2.02| 238
2.36 4.05( 3.14) 3.22| 251 240 234 2.35
2.30 3.80| 3.24| 3.14| 254 249 | 250 2.66
2.33 3.7 | 316 3.06| 2.52| 2.50| 2.98 2.49

J— 3.70 aeeuasd] 2.97 ... 2.40 | 2,63 |aceeene

YELLOW CREEK BASIN
: YELLOW CREEK AT HAMMONDSVILLE, OHIO

LocarioN.—At covered highway bridge on Steubenville Pike, one-fifth mile
southwest of Hammondsville, Jefferson Countys North Fork enters on
left 1,000 feet below station. )

DRrAINAGE AREA.—169 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 13, 1915, to September 30, 1923.

Gage.—Chain gage on downstream side of bridge; read by W. J. Sprague.

DiscrARGE MEASUREMENTS.—Made from bridge or by wading. .

CHANNEL AND CONTROL.—One channel, but at extreme high stages stream
flows around both abutments; straight 1,000 feet above and curved 100
feet below station. Control not permanent. Zero flow would occur ab
gage height 1.4 feet as determined in 1915, 1916, 1917, and 1922,
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ExXTREMES oF sTAGE.—Maximum stage recorded during year, 12.55 feet at
7 p. m. May 12; minimum stage, 1.70 feet at 9 a. m. October 1.
1915-1923: Maximum stage recorded, 13.2 feet at 10 a. m. June 17, 1920;
minimum stage, 1.28 feet at 7,10 p. m. August 28, 1918.
Highest known flood reached a stage represented by gage height about
16 feet.
Ice.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—QGage read to hundredths, twice daily. Rating curve not yet
defined for high water.

No discharge measurements were made during the year.

Daily gage height, in feet, of Yellow Creek at Hammondsville, Ohio, for the year
ending Sept. 30, 1922 :

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May | June | July | Aug. | Sept.
1.94| 218 312 3.55| 438 290} 287 | 3.14 | 283 3.36 2. 67
1.98| 220 3.19 | 3.62| 418! 3.10{ 2.82| 3.12| 2.8 | 288 2.62
108 219| 3.10| 3.65| 3.98| 3.26 | 278 | 3.07| 2.80| 277 2.66
199 217 | 2.85| 348 ] 3.64| 3.56| 2.75| 304 | 2270 280 | 270
1.96| 228 268 3.3¢| 3.76 | 3.72| 272 301 2.8 3.38 2.70
2.18) 232} 2.58) 312| 403 | 3.66 | 268 3.07| 2.82 | 2.98 2,98
2,38 2.26| 2.64| 3.04| 4.18| 3.50° 2.64| 3.02| 2.82| 288 2.96
2381 238! 278 | 3.11| 3.90| 3.40| 272 3.16| 278 277 2.80
232 255 3.12) 314 | 3.5 | 3.30| 333 | 3.06| 274 | 2.70 2.70
2251 244 3.04( 3.08} 413 3.2t 3.23} 3.02| 2.78| 2.62 2.72
2.09| 2.3 2.98 470} 3.12| 3.13| 3.00| 277 | 2.62 2.87
2.09| 235 3.05 460 3.00| 896 3.04| 2.78 | 2.66 2.62
2.04| 232 295 4,38 | 296 | 713 3.02! 2.77| 277 2, 59
2081 2.29 | 3.50 403| 400) 508 3.00| 270} 272 2. 57
242 225 4.18 [....__ 3.8 513 473 295 2 7§ 2.70 2 84
2,82 2200 3.55 |.._.._. 3.86| 440 4.66! 293! 2.66| 2.57 2. 50
245 218 2.88 | ___._. 370 | 408 (.404 297 260! 2.62 2. 50
2341 2.15| 8.28 | ..._.. 362! 3.76 | 3.70 | 292! 272} 2,62 2, 54
228 2.13| 3.05| 498 3.46| 3.60 | 3.56 | 288! 2.67 | 257 2.66
2221 210 3.02| 493 320 3.50( 3.60( 2285 2.60| 2.54 3.23
1.8 | 219 2.05| 426} 463 | 3.36 | 3.36| 3.73 | 2.82| 249 | 2.50 3.60
190! 214 2.08) 422 458 3.56| 3.27 ) 3.62) 278 | 262) 252 3.10
1.98| 209 2,10 3.68| 438 3.78| 3.20( 3.50| 2.92 | 257 | 2.47 2,92
2121 209 212 | 3.45| 423 3.67 | 3.12! 3.50 | 3.06 | 2.62| 252 2.87
222 2.06| 220 3.30) 413 3.76| 3.07| 3.37| 3.58| 257 247 2,82
2.08| 2,11 | 2.35| 3.15| 4.08| 3.78| 3.02| 3.32| 3.06| 257 242 2,717
199 | 214 | 250 3.16{ 538 3.56| 298] 3.27| 297 | ‘258 | 256 2.7¢
1.96 | 2.11 | 3.00| 638 478 3.33| 3.10| 3.22| 2.94| 2.78| 2.86 2.64
196 214 | 3.26| 4.82 3.10 | 313 3.20| 2.92| 2.96| 3.03 2.70
.98 | 212| 3.10| 4456 |__._.._ 3.26| 3.00| 3.17| 2.8 2.8 | 2.86 2,76
1.96 |._..... 314 3.75 fcaceean 3.08 [-caeooo 3.17 (... 2,78 2.74 ...

MUSKINGUM RIVER BASIN
TUSCARAWAS RIVER AT CRYSTAL SPRING, OHIO

Location.—In NW. ¥4 sec. 30, T. 11 N., R. 9 W., at highway bridge at Crystal
Spring, Stark County. i

Drainage ArEs.—430 square miles (measured on topographic map).

REcorps avarnaBLe.—October 15, 1921, to September 30, 1923.

Gaae.—Chain gage on highway bridge; read by R. W. Smith.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTRoOL.—Channel straight for 500 feet above and below gage.
One channel at all stages. Left bank high; right bank subject to overflow
at extremely high water. Bed of stream composed of boulders and gravel.
Control for low water is just below gage; control for high water is long
stretch of channel below gage. Zero flow would occur at gage height —1.2
feet, ’
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.65 feet at
6 a. m. May 14 (discharge, 1,820 second-feet). Minimum discharge, 60
second-feet, November 5 and December 17-21.

1922-1923: Maximum stage recorded, 9.1 feet at 5 p. m., April 16, 1922
(discharge, 2,320 second-feet) ; minimum discharge, that of November 5 and
December 17-21, 1922,

Ice.—Stage-discharge relation not affected by ice except during severe winters.

Diversions.—Ohio Canal diverts a small amount of water from Tuscarawas
River at Portage Lakes, 3 miles south of Akron. Part of the water flows
from the point of diversion into the Cuyahoga River basin and part flows
down Tuscarawas River past this gaging station. (See list of miscellaneous
measurements of Ohio Canal, p. 229.)

ReeuraTioNn.—Flow is slightly regulated at headquarters of this stream.

Accuracy.—Stage-discharge relation for low water changed gradually from
October 11 to November 9 and at medium high water on September 21;
not affected by ice. Rating curves well defined above 200 second-feet-
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table; shifting-control method
used October 11 to November 9. Records good except for extremely low
water, for which they are fair.

Discharge measuremenis of Tuscarawas River at Crystal Spring, Ohio, during the
year ending Sept. 30, 1923

Gage | Dis- - Gage | Dis-
Date Made by— height | charge || DP2te Made by height | char
Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 10 | E. E. R. Dornbach..... 1.42 79.4 || Aug. 24 | L. L. Dickson..—...... 1.26 67.4
Nov. 10 | Lasley, Lee.._.._..._._. 1.28 72.2 || Sept. 9 ... .. (o T 1.74 121

Daily discharge, in second-féet, of Tuscarawas River at Crystal Spring, Ohio, for
the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
68 64 64 93 700 183 158 104 77 98 93 174
68 60 72 166 380 183 150 98 77 98 82 110
68 64 72 243 370 265 143 88 82 93 183 93 .
68 64 68 212 276 420 158 88 82 110 | 1,300
2 60 72 166 232 520 580 82 77 150 | 1,540 104
72 68 72 143 222 420 | 1,220 77 77 150 850 110
72 77 82 116 166 346 | 1,360 77 122 166 370 8
77 77 93 122 150 254 1 1,190 82 212 166 232 116
82 72 98 122 150 183 640 158 136 183 158

72 64 77 232 254 | 1,000 192 | 1,750 93 136 122
72 68 72 346 420 940 174 | 1,820 82 116 700 93
72 72 64 910 | 420 580 212 | 1,470 104 116 243 82
72 77 64 254 | 1,000 143 110 122 77
72 77 254 580 116 104 104 7
72 60 232 420 93 88

77 64 77 98 110 88 93 72
72 64 88 104 88 93 322 68
72 64 93 110 98 03 93 580 64
68 64 88 116 93 98 93 208 64
64 88 88 93 192 |oaeeeo.
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Monthly discharge, in second-feet, of Tuscarawas River at Crystal Spring, Ohio, for
the year ending Sept. 30, 1923

Month Maximum | Minimum { Mean Month Mazimum | Minimum { Mean
82 64 2.7 [| Mayereaeaat 1,820 77 364
7 60 67.2 || June.J_Z__ 1l 212 7] .9
08 60 74.2 ) Julyeooooeoo .. 183 93 1s
1,060 93 414 August. ... 1, 540 64 307
700 08 226 September. ... 700 64 160
1,120 136 506
1,360 98 308 The year. 1,820 60 227

TUSCARAWAS RIVER AT NEWCOMERSTOWN, OHIO

LocaTtion.—In T. 5 N., R. 3 W., at highway bridge three-fourths mile east of
Newcomerstown, Tuscarawas County.

DraiNAGE AREA.—2,430 square miles (measured on topographic maps).

RECORDS AVAILABLE.—September 15, 1921, to September 30, 1923.

Gage.—Chain gage on highway bridge; read by David and Lois Zimmer.

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

CBANNEL AND coNTROL.—Channel straight for 800 feet above and below gage.
One channel at all stages. Right bank high and wooded; left bank wooded,
subject to overflow during floods. Bed of stream composed of gravel and
small boulders. Control for low water is riffle 800 feet below gage; may
shift during floods. Control for high water is long stretch of channej
below gage. Zero flow would occur at gage height 0.2 foot.

. EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.8 feet at
6 p. m. May 14 (discharge, 19,400 second-feet); minimum stage, 1.24 feet
on July 25 and September 19 (discharge, 309 second-feet).

1921-1923: Maximum stage recorded, that of May 14, 1923; minimum
stage, 1.20 feet September 28, 1922 (discharge, 290 second-feet).

Ice.—Stage-discharge relation affected by ice during severe winters.

Diversions.—A small amount of water is diverted into the Cuyahoga River
basin by the Ohio Canal.

RecuLATION.—Flow slightly regulated at Portage Lakes.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table. Records good.

Discharge measurements of Tuscarawas River at Newcomerstown, Ohio, during
the year ending Sept. 30, 1923

Gage Dis- - Gage | Dis-
Date Made by— height | charge || Date Made by height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Oct. 9 | E.E.R.Dornbach....| 136 377 || Aug. 14 | L. L. DicksOnae.._.....| 2.50 | 1,310
June 1 do. 2.11 1,020
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Daily discharge, in second-feet, of Tuscarawas River ai Newcomersiown, Ohio, for
the year ending Sept. 30, 1923

|
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. 1 Apr. | May | June | July | Aug. | Sept.

I
338 391 | 1,670 | 3,820 | 2,070 ! 1,420 930 886 574 509 644
338 391 | 2,500} 3, 1,600 | 1,360 1,140 509 842 542
338 420 | 2,070 | 4,360 | 1,600 | 1,360 799 | 1,300 449 574 449
338 479 | 1,670 | 4,360 | 2,210 | 1,670 769 933 449 | 1,300 420
338 1,360 | 2,500 | 3,200 | 3,4€0 719 842 479 | 4,540 574
391 542 11,140 | 1,670 | 2,960 ; 6,780 719 980 542 | 3,460 542
391 682 980 | 1,800 | 2,650 . 5,450 682 | 1,540 609 | 1,930 759
509 682 | 1,140 | 1,670 | 3,460 | 4,180 682 | 1,670 644 | 1,080 609
500 | 1,240 | 2,650 | 1,670 | 3,120 | 3,460 1,360 509 842 509
449 | 1,420 | 2,800 | 1,420 { 3,640 | 2,500 | 1,240 449 682 479
364 | 1,030 | 2,210 | 1,240 | 7,550 | 2,070 { 1,190 836 420 574 449
391 759 | 1,800 | 1,140 { 7,550 ' 1,800 | 4,180 799 574 574 420
364 682 | 1,480 | 2,650 | 7,750 ! 1, 14,400 799 542 | 1,480 3901
338 574 | 1,360 | 6,020 | 6, 12 19, 400 719 449 | 1,300 364
449 574 | 6,400 | 4,360 | 4,360 |4 180 | 15,200 682 420 799 364
719 509 { 7,160 4,000 | 4,900 [ 9,990 886 420 719 338
933 509 | 4,180 | 1,930 | 6,590 | 5,080 | 7,750 719 574 574 338
2 509 | 2,350 | 1,600 | 4,720 | 3,460 | 4,900 682 759 479 319
574 644 | 2,650 | 1,540 | 3,640 | 2,650 | 3,460 609 509 479 309
509 574 | 2,350 | 1,300 | 2,800 | 2,070 | 2,800 574 391 420 449
574 | 3,460 | 1,240 | 2,210 | 1,930 | 2,800 509 364 391 | 2,210
479 479 | 8,750 | 1,080 | 2,350 | 1,670 | 3,200 500 338 391 | 2,500
509 479 | 6,780 980 | 3,820 | 1,540 | 2,500 509 328 391 | 1,540
420 479 | 4,540 980 | 6,970 { 1,800 | 1,930 644 319 364 933
391 479 | 3,120 799 | 5,450 | 1,240 | 1,670 842 309 338 719
391 542 | 2,650 836 | 4,180 | 1,080 | 1,480 | 1,080 328 338 609
391 609 | 2,210 | 1,540 | 3,290 | 1,030 | 1,360 682 319 391 542
39. 980 3,200 | 1,540 | 2,500 | 1,030 | 1,190 574 338 391 542
391 | 4,000 | 8,750 2,070 | 1,080 | 1,080 542 391 | 1,300 509
301 { 2,860 { 7,550 | _._._. 1,800 { 1,190 | 1,030 574 338 | 1,420 644
1,800 | 5,450 1,800 |- 933 574 933 locacenn

]

Monthly discharge of Tuscarawas River ai Newcomerstown, Ohio, for the year
ending Sept. 30, 1923

[Drainage area, 2,430 square miles]

Discharge in second-feet
Run-off
Month Per | in inches
Maximum | Minimum | Mean square
~ mile

‘October_ .. - . 542 314 379 0. 156 0. 180
November. ——- 933 338 451 . 186 .208
December... - 4,000 391 854 . 351 . 405

January... 8, 760 980 3, 430 1.41 1. 63
February. 6, 020 799 2,160 . 889 .926

March e 7,750 1, 600 3,810 L 67 L8t

1§ ¢ ¢ | SR 6, 780 1,030 2, 1.02 \ L14

E:) N - 19, 400 682 3,570 1.47 1L.70
June - 1,670 509 .349 .389
July. N 759 309 459 .189 . 218
August. e 4, 540 338 961 .395 . 456
September___.. 309 667 . 274 . 306

The year.... 19, 400 309 1,680 . 691 9,37

MUSKINGUM RIVER AT DRESDEN, OXIO

TLocatioNn.—A#t suspension highway bridge half a mile east of Dresden, Muskin-
gum County, and half a mile below mouth of Wakatomika Creek.

DRAINAGE AREA.~—5,980 square miles (measured on topographic maps).

REucorps AvarLaBLE~—Septerber 14, 1921, to September 30, 1923.
«Gaae.—Chain gage on highway bridge; read by Howard Snack.
DiscEARGE MEASUREMENTS.—Made from bridge at gage.
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CHANNEL AND cONTROL.—Channel straight for a quarter of a mile above and
below gage. One channel at all stages. Banks high, not subject to over-
flow. Bed composed of solid rock, sand, and gravel. Control is concrete
dam No. 11, 7 miles below gage. At low water the channel just below the
gage partly controls the stage-discharge relation.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19.6 feet at
5 a. m. May 14 (discharge, 36,700 second-feet); minimum stage, 3.51 feet
at 6.30 a. m. October 7 (discharge, 680 second-feet).

1921-1923: Maximum stage recdrded, 21.7 feet at 6.30 a. m. April 16,
1922 (discharge, 44,000 second-feet); minimum stage, 345 feet at 6 a. m.
September 30, 1922 (discharge, 655 second-feet).

Ice.—Stage-discharge relation seldom affected by ice.

Diversions.—A small amount of water is diverted into the Cuyahoga River
basin by thie Ohio Canal.

RecuLaTION.—Occasionally slight regulation at dam 7 miles below gage.

Accuracy.—Stage-discharge relation permanent except as affected by ice.
Rating curve well defined. Gage read to hundredths once daily. Daily
discharge ascertained by applying daily gage height to rating tablé. Records
good. :

Discharge measurements of Muskingum River at Dresden, Ohio, during the year
ending Sept. 30, 1923

- Gage Dis- Gage | Dis-
Date Made by height | charge || Date Made by— height | charge
. Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 2| Lasley Lee....... 3.64 764 || Aug. 15 | L. L. Dickson. 7.63 5, 060
June 2| E. E.R. Dorn 5. 62 2,630 23 [aean- do....... 4.24 1,130
Aug. 7| F. R. Morgan.._ 8.15 6,050 || Sept. 8 do.... 6.72 4,050

Dasly discharge, in second-feet, of Muskingum River at Dresden, Ohio, for the year
ending Sept. 30, 1923

Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
850 | 4,400 | 11,500 | 6,570 | 4,680 | 3,170 | 2,910 | 1,500 | 1,310 | 3,430
020 | 4,400 ,400 | 5,130 | 4,120 | 2,910 | 2,650 | 1,400 | 1,220 | 1,500
850 | 5,430 | 9,870 | 4,680 | 3,700 | 2,520 | 2,910 [ 1,310 { 1,700 | 1,310
990 | 4,830 ,400 | 4,540 | 4,120 | 2,270 | 3,170 | 1,220 | 1,310 | 1,140

1,060 | 3,980 | 8920, 6,070 | 528 | 2,150 | 2,650 | 1,220 | 6,230 | 1,700

1,140 [ 3,300 | 6,070 | 7,450 | 13,000 | 2,030 | 2,780 | 1,310 | 8,020 | 4,980

1,220 | 2,910 | 4,830 | 6,740 | 18,800 | 1,920 | 3,430 | 1,500 | 6, 3, 560

1,700 | 2,780 | 4,540 | 6,740 | 13,800 | 1,810 | 4,980 | 1,310 | 6,740 | 4,120

1,500 | 3,840 | 4,540 | & 540 | 10,800 | 2,030 | 5,130 | 2,520 | 3,430 | 3,840

2,300 | 7,270 | 4,260 | 8540 | 10,800 | 2,390 | 4,120 | 2,150 | 2,270 | 3,560

3,560 | 6,910 | 3,840 | 13,000 | 7,090 | 2,780 | 3,040 | 1,700 | 1,700 | 2,520

2,650 | 5430 | 3,430 | 16,700 | 5,750 | 2,150 | 2,650 | 1,400 | 2,030 | 1,500

1,700 | 4,400 | 3,170 | 18,500 | 5,130 | 27,200 | 2,390 | 1,310 | 3,040 | 1,220

1,400 | 3,700 | 10,100 | 17, 5,130 | 36,700 | 2,520 | 1, 4,830 | 1,140

1,220 | 4,830 | 11,700 | 14,000 | 6,740 | 34,700 | 2,150 | 1,700 | 5,430 | 1,060

1,220 | 12,800 | 8,920 | 10,800 | 10,600 | 33,300 | 2,150 | 1,500 | 5,280 990

1,140 | 11,300 { 6,070 | 17, 10,800 | 23,200 | 2,270 | 1,500 | 4 980 850

1, 060 ,460 | 4,830 | 15,700 | 9,680 | 18,000 | 2,520 | 1,920 | 3,300 850

1, 100 ,910 | 6,740 | 11,700 | 8,540 | 12,600 | 2,030 | 1,810 | 1,700 920

1,140 | 5, 7,450 | 9,490 | 6,070 | 9,300 | 1,810 | 1,310 | 1,500 | 1,060

1,180 | 5750 | 4,830 | 7,630 | 5,280 | 8,170 | 1,600 | 1,060 | 1,220 | 2,030

1,230 | 15,400 | 3,980 | 6, 4,830 | 7,990 | 1,400 | 900 | 1,140 | 5,130

1,270 | 16,400 | 4,400 | 11,000 | 4,400 | 8,730 | 1,310 | 920 | 1,140 | 5,750

1,310 | 13, 5,430 | 18,300 | 3,980 | 7,270 | 1,310 920 990 | 3,

1,140 | 10,200 | 5,430 | 17,200 | 3,700 | 5,750 | 1,700 | 850 | 990 | 3,840

4,830 | 1,920 730 990 | 1,920
4,260 | 2,150 | 790 | 980 1,
3,980 | 1,700 850 | 1,060 | 1,
3,700 | 1,500 | 990 | 1,600 | 1,310
3,430 | 1,500 | 1,060 | 2,910 | 1,
3,170 |- 1,140 | 2,010 |-ouenn

Norg.—Stage-discharge relation affected by ice jam Deec. 19-23; discharge interpolated.
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Monihly discharge of Muskingum Rirgr at Dresden, Ohio, for the year ending Sept.
2

[Drainage area, 5,980 square miles]

Discharge in second-feet
Run-oft
Month Por sauare in inches
Maximum | Minimum { Mean mile
.
October. . _ 1, 060 680 831 0.139 0.160
November. s 1,810 730 948 . 159 177
December. 6, 740 850 1,770 . 296 .
January.. . . 17, 400 2,780 7,830 L31 1.51 -
February. 11,700 3,170 6,340 1.08 110
March, - 18, 500 4, 540 10,400 1.74 2,01
April 18, 800 2,910 6, 780 1.13 L26
May.... 36, 700 1,810 9,170 | 1.5 1.76
June. 5,130 1,310 2,480 415 .463
July 2, 520 730 1,340 . 224 . 268
August___ 8, 920 990 2,880 . 482 . G566
September. 5, 750 850 2, 320 .388 .483
The year.. 36, 700 680 4,420 .739 10. 03

MUSKINGUM RIVER AT McCONNELSVILLE, OHIO

Locarion.—At power plant of McConnelsville-Malta Electric Co. at dam No. 7
at MecConnelsville, in Morgan County.

DRAINAGE AREA.—7,410 square miles (measured on topographic maps).

Recorps avaiLaBLe.—October 1, 1921, to September 30, 1923.

Gace.—Vertical-staff gage in three sections on upstream side of power plant.
Zero of gage is at elevation of crest of dam, 650.31 feet above mean sea
level. Prior to July 27, 1922, a chain gage at highway bridge half a mile
above dam and at same datum was used. Gage read by Earl Tomson.

DisCcHARGE MEASUREMENTS.—Made from bridge half a mile above gage or by
boat 800 feet below gage. .

CHANNEL AND CoNTROL.—Channel straight for a mile above and below gage.
One channel at all stages.  Bed composed of sand and gravel, Control is
dam No. 7 just below gage. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.9 feet at 2
and 6 p. m. May 14 (discharge, 32,600 second-feet); minimum mean daily
discharge, 726 second-feet on October 7.

1922-1923: Maximum stage recorded, 11.9 feet at 6.15 a. m. April 16,
1922 (discharge, 56,600 second-feet); minimum mean daily discharge, that
of October 7, 1922,
The flood of March, 1913, reached a stage on March 27 of 33.5 feet referred
to gage datum.

Jor.—Stage-discharge relation not affected by ice except during unusually severe
winters.

Drversions.—Diversions above station negligible. Water is diverted past the
dam at this station by the McConnelsville-Malta Electric Co. and the
Elk Eye Milling Co. The discharge measurements and discharge tables
show total flow of river at McConnelsville.

REGULATION.—Slight regulation at dam No. 7.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined below 30,000 second-feet. Gage read to hundredths
twice daily before and affer the Elk Eye Milling Co. is running. Daily
discharge ascertained by applying mean daily gage height to rating table
to obtain flow over dam, including leakage through canal lock, and adding
flow through power house determined from mean head, gate openings, and
manufacturer’s rating of water wheels. Records good.

CoorERATION.—Gage-height record furnished by McConnelsville-Malta Electrie
Co.
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Discharge measurements of Muskingum River at McConnelsville, Ohio, during the

year ending Sept, 30, 1923

Gage | Dis- i Gage | Dis-
Date Made by— helght | charge Date Made by— hei?ht charge
Feet | Sec.ft. Feet | Secft.
Oet. 3| LasleyXee ... ___._| 0.36 891 || Sept. 6 | L. L. Dickson._..... - 243 6,810
Aug. 21 | L. L. Dickson... ..o .82 1,660

Daily discharge, in second-feet, of Muskingum River at McConnelsville, Ohio, for

the year ending Sept.

30, 1928

Day Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
1,040 | 1,040 | 5,840 | 14,300 | 7,600 | 5,410 | 3,750 ; 3,170 | 1,740 | 1,840} 2,370
1,040 | 1,150 | 5,200 | 12,000 | 6,130 | 4,820 | 3,600 | 3,030 | 1,770 | 1,860 | 1,970
1,080 | 1,070 | 5, 11,500 | 5,780 | 4,540 | 3,200 | 3,000 3,780

882 | 1,040 | 5,520 | 11,700 | 6,070 | 5,160 900 | 3,460 | 2,480 | 3,340 | 2,500
862 | 1,460 | 4,880 | 10,000 | 7, y 2,760 | 2,900 | 2,000 | 9,100 | 6,810
820 { 1,460 | 3,990 | 7,630 | 8,300 | 16,400 | 2,580 | 3,330 | 1,840 (10,400 | 6,440
952 | 1,500 | 4,230 | 5,520 | 10,000 | 17,900 | 2,630 | 6,110 | 2,540 { 7,540 | 5, 460
916 | 2,580 | 5,520 | 5,520} 8, 15,900 ¢ 2 500 |} 6 40 6,108 | 5,790
928 | 4,280 | 8,080 | 5, 9,080 | 12,200 | 2,800 | 6,100 | 2,760 | 4,100 | 4,770
1,040 | 4,190 ; 8,810 | 5,160 K 13,100 | 10,000 ; 3,060 | 4,760 | 2,600 | 2,600 | 4,220
1,020 | 4,280 000 | 4,780 [ 16,400 | 7,950 | 3,850 | 3, 260 | 2,360 | 3,210
1,130 | 3,400 [ 6,520 3 18,900 | 6,830 | 5,150 | 3,190 | 2,210 {10,900 | 2,380
1,040 | 2,320 | 5,180 | 11,300 | 19,300 | 6,180 900 | 3, 2,140 | 7,150 | 1,790
896 | 1,870 | 4,830 | 12,700 | 18, 400 3 32,000 | 3,050 | 2,000 | 5,430 | 1,570
1,300 | 1,660 | 5,840 | 12,700 | 15,000 32,000 | 3,050 { 1,990 | 5,750 } 1,310
1,240 | 1,530 | 12,700 | 7,380 | 19,900 | 11,700 | 31,500 | 2,900 | 2,460 | 5,440 | 1,120
1,380 | 1,660 | 11,700 | 5,040 | 12,700 | 11,700 | 24,400 | 3,000 | 2,030 | 5,120 | 1,160
1,820 | 1,540 | 'S, 4,110 | 16,900 | 10,900 | 18,700 | 3,040 | 2,000 | 3,900 | 1,190
1,880 | 1,230 1 8, 3,620 | 13,100 | 87 13,400 | 2,630 | 1,990 | 2,220 ) 1,
1,450 | 1,230 | 6,170 | 3,660 | 10,400 ; 7,190 | 10,800 ; 2,500 | 1,770 | 2,000 | 1,410
1,410 | 1,320 | 10,900 | 3,950 | 8,760 | 6,130 | 9,940 | 2,000 | 1,540 | 1,580 | 2,800
1,290 | 1,530 { 17,400 | 3,820 | 11,700 { 5,710 | 9,110 | 1,880 | 1,440 | 1,580 { 5,460
1,240 | 1,420 | 17,700 | 3, 16,400 | 5,450 | 9.530 | 1,770 | 1,340 | 1,370 | 6,110
1,070 | 1,460 [ 14,300 | 2,670 ( 20,200 | 4,810 | 8,310 ( 1,950 | 1,280 ( 1,390 { 4,510
1,060 | 1,570 [ 11,800 | 2,750 | 20,400 [ 4,510 | 6,420 | 3,040 | 1,150 | 1,250 { 38,070
981 | 1,630 { 9,200 | 3,380 | 15,400 | 4,260 | 5,430 | 2,540 958 | 1,290 | 2,420
1,140 | 1,740 [ 9,220 | 4,870 | 12,700 3 4,760 | 2,390 988 | 1,210
1,140 | 3,270 | 14,500 | 6,510 | 9, 3,750 | 4,480 | 2,310 | 968 | 1,450 | 1,880
1,040 | 5, 5 1200 |eeeroe-e 7,960 | 3,850 | 3,910 | 2, 032 | 2,640 | 2,190
965 | 7,640 | 18, 700 6,850 | 3 3,560 | 1,770 | 1,060 | 3,180 | 2,180
....... 6,850 | 16,200 |-.______| 6,110 |...____.| 8,500 .______{ 1,160 | 3,180 |..___..

NoTE.—Discharge, May 13-25,
United States Engineer Corps.

determined from gage readings from upper lock gage furnished by the

Monthly discharge of Muskingum River at McConnelswille, Ohio, for the year ending

Sept. 30, 1923

[Drainage area, 7,410 square miles]

Discharge in second-feet
Run-oft
Month . in inches
Maximum | Minimum | Mean square
mile

October. . o aeee 1, 260 1,010 0.136 0.16
November. ..o oo N mmmmmm————— 1,880 1,130 .152 .17
December. ..o e 7,640 2, 400 .324 .37
January. - 20, 200 9, 490 28 1.48
February. . 14, 300 6, 790 .918 .95
March. ..o cceeas 20, 400 300 .66 191
April - 17, 600 7,890 107 L19
BY e cacemcocmammmeemeemccmcmmcmee—eaan 32, 000 9, 520 1.28 1.48
JUNe. o oo 6, 440 3,110 . 420 47
T et 3,340 1, 860 . 251 29
August e mm—— 10, 900 3,880 524 N )
September —— 6, 810 3,060 .413 46
The year. - - 32, 000 5, 200 702 9. 53
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NIMISHILLEN CREEK AT NORTH INDUSTRY, OHIO

LocarioN.—A¢t highway bridge at North Industry, Stark County.

DRAINAGE AREA.—173 square miles (measured on topographic maps).

REecorps aAvaruaBre.—Qctober 1, 1921, to September 30, 1923.

«Gaee.—Chain gage on highway bridge; read by E. R. Yost and H. E. Deex.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

*CHANNEL AND CONTROL.—Channel straight for 300 feet above and below gage.
Left bank high and wooded; right bank fairly high and brushy. One channel
at all stages. Bed composed of small boulders, gravel, and sand. Control for
low water is riffle 200 feet below gage; permanent. Control for high stages is
stretch of channel below gage. Zero flow would occur at gage height 0.7 foot.

‘EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
8.75 feet at 4.20 p. m. May 12, 1923 (discharge, 2,350 second-feet) ; minimum
stage, 1.20 feet at 9 a. m. August 5, 1922 (discharge, 10 second-feet).

Tce.—Not affected by ice.

Diversions.—Negligible.

REeGULATION.—Some regulation by steel mills and sewage-disposal works at
Canton about 4 miles above gage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
up to 2,000 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

:\Discharge measurements of Nimishillen Creek at North Industry, Ohio, during the
year ending Sept. 30, 1923

Date Made by— )g?gg)?t c)ll)alrsée Date Made by— )giagggt clla);rsée
Feet | Sec.-ft. Feet | Sec.-ft.

‘QOct. 14 | E. E. R.Dornbach__._| 215 165 Aug. 25 1.63 53.4
Nov. 10 Lasley Lee oo 1.65 54.9 25 1.57 50.2
May 30 | E. E. R. Dornbach.._.| 170 73.0 || Sept. 10 1.58 49,8

Daily discharge, in second-feet, of Nimishillen Creek at North Industry, Ohio, for
the year ending Sept. 30, 1923

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

60
100 139 346 166 70 72 56 49 56 33
41

108 | 117 93| 685| 119 1,670 8L | 106 49
83| 102| 480 | 372 114 1,140 70 50 78 47
80| 425 | 236 | 248 130 5 59 42 59 42
63 11,000 108| 200 188{ 372| 321 | 130 57 52
70| 425 89| 935| 166| 452 | 114 59 52 46
65| 236 65| 296 134 348 65 47 38
65| 236 70| 248 114 284 63 39 47 41
63 | 372 74 119 | 236 56 42 39
63| 236 76 | 152 14| 177 56 38 14 132
66 { 1,280 8 | 136 95 ( 212 50 42 47 308
54 78 | 452 89 | 166 42 44 52 166
106 | 212 308 93| 14| 119 49 49 57
56 | 200 56 | 321 95| 10| 212 56 47
68 | 166 59 | 188 95| 100 177 4 54 61
150 7 188 | 177 56 95 68 35 61
141 | 166 | 425 | 166 74 49 39 47
625 | 625 154 | 130 95 80 47 41 93 61
206 | 346 |..ooe.. 139 76 72 54 38 89 47
147 | 224 ... 130 46 66 4 39 74 4
125 | 200 121 66 4 65 |ocmeenm

NoreE.—Gage nof read Aug. 26 and Sept. 30; discharge interpolated.
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Monthly discharge of Nimishillen Creek at North Indusiry, Ohio, for the year ending
Sept. 30, 1923

[Drainage area, 173 square miles]

Discharge in second-feet
Month Run-offin

Maximum | Mintmum | Mean Perns‘%gam Inches
Qctob 224 35 65.0 0.376 0.43
November._.._. 114 39 62.8 . 363 40
b 625 121 . 699 81
RS 0 E:] o RN 1,280 81 285 1.65 1.90
February. 480 56 156 . 902 94
March. . 935 121 266 1.54 L78
N 402 | S, 625 46 147 . 850 95

May. 1,670 59 244 1.41 1

June. .. - 321 42 82.4 . 476

32 52.7 . 305 35
August 970 14 110 . 636 73
September. ... 398 34 68.2 394 44
The D4 T PRI 1,670 14 139 . 803 10. 89

STILLWATER CREEK AT UHRICHSVILLE, OHIO

LocATiON.—At pumping station a mile south of Uhrichsville and Dennison, in
Tuscarawas County, and 6 miles above junection with Tuscarawas River.

DRAINAGE AREA.——367 square miles (measured on topographic maps).

Recomrps AvarLaBLE.—July 20, 1922, to September 30, 1923.

Gaee.—Vertical staff gage in two sections at pumping station; lower section
reading 0 to 2.9 feet, on post set in concrete on right bank; upper section
reading from 1.0 to 16.0 feet, fastened to concrete intake pier in stream near
right bank; read twice daily by J. C. Morrow. Auxiliary gage at dam 8,000
feet below gage is vertical staff in three sections reading from 0 to 14.0 feet.

DiscEARGE MEASUREMENTS.—Made from highway bridge below dam or by wad~
ing below dam. )

CHANNEL AND coNTROL.—Concrete dam in Uhrichsville 8,000 feet below gage is
control at all stages. Channel makes sharp bend to left just below gage.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
7.1 feet at 4 p. m. May 14, 1923 (discharge, 3,100 second-feet); minimum
stage, 0.26 foot at 4 p. m. August 18, 1922, (discharge 2.9 second-feet).

Ice.—Stage-discharge relation may be affected by ice during severe winters.

DiversionNs,—Municipal water supply for Dennison and Uhrichsville diverted
at gage; not included in tables of discharge. This diversion varied from
3.17 second-feet, in July, 1922, to 4.14 second-feet, in February, 1923.

ReGuLaTION.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined up to 2,500 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Records good.

CoorerATION.—Gage-height record furnished by The Dennison Water Supply
Co. .

Discharge measurements of Stillwater Creek at Uhrichsville, Ohio, during the years
ending Sept. 30, 1922 and 1923

Gage Dis- - Gage | Dis-
Date Made by— height | charge | D3te Made by height | charge
1922 Feet | Sec.-ft. 1923 Feet | Sec.-ft.
July 20| Lee and Sherman...... 0.75 131 May 30 | E. E. R. Dornbach....{ 0.80 149
Aug. 3| E.E.R.Dornbach.._. .34 8.7 || Aug. 14 | L, L. Dickson.......... .52 47,7
Sept. 1 {._. (s [/ T .34 8.7 23 foea-- L .37 1.7
Sept. 9 do. .56 57.1
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Daily discharge, in second-feet, of Stillwater Creek at Uhrichsville, Ohio, for the
years ending Sept. 30, 1922 and 1923

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Bept.
8.7 39 23 15
7.6 79 31 9.8 15
6.6 198 19 6.6 15
6.6 106 64 7.6 18
6.6 53 49 13 . 13
6.6 36 27 67 13
4.1 29 19 36
3.3 23 14 14 11
3.7 19 13 11 11
60 17 9.8 8.7 e.8
8.7 87 lcae--
Day Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May | June | July | Aug. | Sept.
11 23 25 439 654 439 252 206 114 39 87 35
11 25 26 785 611 365 215 162 313 29 49 19
13 23 31 654 611 3 227 134 366 19 35 13
13 27 29 439 568 439 272 118 178 23 49 31
13 29 36 34 397 | 504 611 114 130 191 219 188
13 46 71 272 186 418 | 1,010 114 122 29 356 114
15 83 102 223 272 568 785 | 106 272 29 160 178
17 87 134 313 292 | 1.100 526 94 334 134 35
25 M 272 } 1,010 292 | 1,010 439 150 231 53 14 53
83 60 334 963 219 963 355 292 138 23 27 39
102 35 272 6564 215 | 1,520 313 252 102 19 19 | 31
67 25 166 460 178 | 1, 560 252 741 102 14 21 23
53 23 130 376 786 | 1,420 231 | 2,340 110 16 29 t 19
29 19 87 202 | 1,560 1,140 418 | 3,050 94 15 64 | 19
23 57 71 568 | 1,470 785 | 1,280 | 2,740 75 17 60 23
19 418 57 611 963 568 [ 1,560 | 1,940 64 39 29 19
19 313 87 397 611 568 | 1,470 | 1,190 57 355 21 15
19 162 71 313 439 482 918 785 60 355 16 13
23 118 118 313 355 397 611 482 39 106 15 19
33 134 106 292 313 334 482 376 33 42 2 35
31 102 79 654 252 272 376 568 31 25 19 460
25 70 71 | 1,470 252 334 355 963 29 19 19 482
27 49 67 | 1,470 198 741 313 611 21 15 12 223
33 46 75 918 162 | 1,240 272 397 79 14 11 102
67 35 118 611 142 | 1,190 227 292 83 13 1 67
31 150 568 154 963 194 262 49 12 57
67 31 166 460 313 654 178 223 29 9 10 39
46 31 313 | 1,190 625 482 182 27 11 31
31 29 11,010 | 1,700 (-ucmne. 376 227 182 33 19 57 29
31 27 1,560 |ceemnne 313 272 150 46 142 53
27 504 | 1, 313 126 .t 876 90 |ecanne
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Monthly discharge of Stillwater Creek at Uhyrichsville, Ohio, for the years ending
Sept. 80, 1922 and 1923

[Drainage area, 367 square miles]
Discharge in second-feet
Run-off
Month . Per in inches
Maximum | Minimum | Mean square
. mile
1922
July 20-31_._ ———- 126 8.7 36.7 . 0.100 0.04
August . 67 3.3 14.5 .040 .05
September. 829 7.8 139 .379 42
1922-23
October_..... = 1 11 34.0 . 093 L1
November..... 418 19 75. 4 . 205 .23
December-... - 1,010 25 184 . 501 .58
January. 1,700 223 691 1,88 2.17
February. 1, 560 142 464 1.26 1.31
March__.... . 1, 560 272 703 192 2.21
il 1, 560 178 494 1.36 1.51
AY e caacnn 3,050 04 624 1.70 1,96
June.. 355 21 112 .305 .34
July.. 378 9 61.6 .168 .19
August 3556 9 55.5 . 151 .17
September. - 482 15 84.0 .229 .26
The yesar. 3,050 9 208 .812 11.04

MOHICAN RIVER AT GREER, OHIO

Location.—At highway bridge at Greer (railroad station called Edlam), Knox
County.

DraiNaGE AREA.—942 square miles (measured on topographic maps).

REcorps avaiLaBLE.—September 10, 1921, to September 30, 1923.

‘Ga@E.—Chain gage on bridge; read by R. P. Hipp.

DiscHARGE MBASUREMENTS.—Made from highway bridge or by wading.

‘CHANNEL AND cONTROL.—Channel straight for a quarter of a mile above and
half a mile below gage. One channel at all stages. Bed composed of solid
rock and gravel. Zero flow would occur at gage height 0.3 foot.

ExXTREMES OF DISCHARGE.—Maximum sfage recorded during year , 8.1 feet at 5
p. m. May 12 (discharge, -8,750 second-feet); minimum stage, 1.40 feet
August 25-27 (discharge, 130 second-feet). -

1921-1923: Maximum stage recorded, 8.4 feet at 6 p. m. April 15, 1922
(discharge, 9,320 second-feet); minimum stage, that of August 25-27, 1923.

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

Diversions.—Negligible.

ReguraTioN.—None.

Accuracy.—Stage-discharge relation permanent except as affected by ice.
Rating curve well defined between 300 and 6,000 second-feet; fairly well
defined above and below those limits. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage heights to rating table.
Records good except for extremely low water and for periods of ice effect
for which they are fair.

Discharge measuremenis of Mohican River at Greer, Ohio, during the year ending
Sept. 30, 19283

Dis-
Date Made by— ]g?ggﬁt cha:ge

Feet Sec.-ft.
674

Apr. 16| E. E. R. DOrnbach. .o oo e ciiceccammeccmacc e am - 2.41
Aug. 9| F. R. MOrgan.. oo cncccanccacacacnccccacacananenmsnesan 1.66 231
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Daily discharge, in second-feet, of Mohican River at Greer, Ohio, for the year ending
Sept. 30, 1923

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

144 158 158 622 925 970 431 258 268 175 216 180
144 158 158 665 | 1,620 489 431 250 278 169 309 169
144 158 164 542 | 1,830 542 460 216 268 164 | 1,410 153
144 158 164 431 | 1,410 880 580 209 224 164 332 169
14 153 209 355 | 1,210 | 1,310 | 2,510 216 224 164 | 1,260 148

153
158 175 233 258 580 708 | 2,510 216 925 164 278 169
169 169 278 622 489 580 | 2,390 216 503 474 224 158
175 169 233 622 445 542 | 2,050 216 299 258 198 158
187 164 209 665 355 792 ) 1,110 250 250 180 1756 48

187 1641 180 | 48| 3553, 665 | 8,750 | 241 278 148
187 [ 169 355 | 1,310 | 3,020 | 580 /8,560 | 233 | 187 | 241 144
180 | 164 379 11,020 | 2,160 | 580 | 3,860 | 216 | 169 | 194 144
175 | 180 3,860 | 622 (1,830 | 6652630 202| 164| 175 144
169 | 180 2,270 4,920 | 665[2160| 202 169 | 169 139
169 | 180 1,410 3,720 | 622(1,80 | 202| 169 158 139
164 | 187 1,410 2,270 | 474 |1,310 | 202 | 164] 148 144
164 | 209 1,310 1,830 431 [1,110) 194 158| 148 144
188 202 |0 501 970 1,060 | 418 | 835 | 187 153 | 144 180¢
158 | 187 2,630 [ oo 7921 405| 792 | 180 144 144 L11O
‘158 | 169 3,020 1,830 | 366 | 750 | 169 | 139 139 489
158 | 158 1,410 3, 332| 665) 299| 139| 139 302
164 | 153 1,410 2,510 | 309 503| 216| 139 135 299
164 | 153 1,020 2,510 | 299| 431] 343| 144| 130 224
164 | 153 708 1,410 | 278 | 392| 202| 144 130 202
164 | 158 1,520 2,050 | 258 366 175| 144] 130 224
164 | 158 {'2,630 | 2,050 (3,580 | 503 | 278 332 187! 148|1,720 278
158 | 158 {2,270 | 1,830 |.oooo_. 622 | 278 299! 209 | 148| 622 202
158 | 158 | 542 | 1,410 |-meoeoC 580 | 268| 280 180 | 144 | 503 1800
158 580 | 1,020 P 218 135 309 |-aooeeo

NOTE. —Stage-dlscharge relation affected by ice Dec. 13-27 and Feb. 16-27; mean discharge estimated
from study of observer’s notes, weather records, and records of flow at near-by gaging stations.

Monthly discharge of Mohican Rivesr at 9G’gzer, Ohio, for the year ending Sepl.
0, 192. '

[Drainage area, 942 square miles]

* Discharge in second-feet
Run-oft
Month , . Per in inches.
Maximum | Minimum | Mean square .
mile
October . o 194 144 164 0.174 0. 200
NoOvember .o e cremaaae 209 153 167 177 .20
DeCember < oo e ce e cicemeaee 2,630 |-cmecaacan- 345 . 366 .42
R 13010 o U 3, 860 258 1,170 1.24 1.43
February.. 3,580 | . 343 868 .921 . 96
March. 4,920 460 1,670 .77 2.04
April e eeaea 3,720 258 837 .889 .99
BY m e m e cmmm o mmmmmm e o 8,750 187 1,260 1.34 1.54
June s ——— 925 169 259 .275 .31
July 2. - 474 135 173 .184 .21
August .oemeeeeaes cmmmecmamcmm————— 1,720 130 347 . 368 .42
September. ..o 1,110 139 223 . 287 .26
The Year - o cac oo c e eeeeeeemmm 8, 750 130 624 . 662 8.98
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WALHONDING RIVER AT POMERENE, OHIO

LocaTron.—At highway bridge at Pomerene, 2 miles east of Walhonding, Co-
shocton County, and 4 miles below junction of Mohican and Kokosing:
rivers. Honey Run enters from left one-third mile below station.

DRAINAGE AREA.—1,490 square miles (measured on topographic maps).

RECORDs AVAILABLE.—December 1, 1910, to March 31, 1913 (gage heights and’
results of discharge measurements only published under name of Mohican
River at Pomerene); September 9, 1921, to September 30, 1923.

Gaee.—Chain gage on bridge; read by C. R. Rahn. Chain gage at same loca~—
tion but at different datum used 1910-1913.

DiISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Channel straight for half a mile above and below gage.
Bed composed of small boulders, gravel, and sand. Control is rifle 500°
feet below gage. Right bank high and wooded; left bank fairly high.
Zero flow would occur at gage height —1.3 feet.

EXTREMES OF DISCHARGE.—1921-1923: Maximum stage recorded, 12.2 feet at
6 a. m. May 13, 1923 (discharge, 20,900 second-feet); minimum stage,
1.42 feet at 2.15 p. m. October 4, and 12.40 p. m. October 5, 1922 (discharge
192 second-feet).

The flood of March, 1913, reached a stage represented by 21.6 feet, present
gage datum, as determined by leveling to high-water mark noted during
fiood by present observer.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from
study of observer’s notes, weather records, and records of flow at near-by
gaging stations.

Diversions.—Negligible.

RecULAaTIONS.—None.

Accuracy.—Stage-discharge relation for low stages changed during high water
on May 11; affected by ice. Rating curves well defined below 8,000 second-
feet, and extended above that point. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Records good exeept for periods of ice effect, for which they are fair.

Discharge measurements of Walhonding River at Pomerene, Ohio, during the year
ending Sept. 30, 1923

Gage | Dis- ' Gage | Dis-
Date Made by— height | charge Date Made by— height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Apr. 14 | E.E. R, Dornbach....] 2.78 1,260 || Aug. 8| F. R. Morgan.......... 1.86 440




50 SURFACE WATER SUPPLY, 1923, PART III

Daily discharge, in second-feet, of Walkonding River at Pomerene, Ohio, for the
year ending Sept. 30, 1923

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

211 231 235 11,100 | 1,870 | 1,420 765 467 489 314 262 352
215 240 262 | 1,260 | 2,240 | 1,050 765 444 512 287 279 270
211 226 253 | 1,000 | 2,790 858 810 412 454 287 270 255
192 231 248 905 | 2,510 | 1,160 | 1,000 382 428 300 | 1,100 240
192 240 362 765 ) 1,760 | 2,240 | 1,760 375 415 291 1 4,190 262

207 253 389 720 | 1,420 | 1,640 | 5,400 369 489 266 | 1,100 247
211 262 316 582 | 1,210 | 1,420 | 4,360 341 720 287 575 408
257 257 348 | 1,760 952 | 1,050 | 2,790 355 | 1,000 | 1,320 448 206
248 244 633 | 1,870 906 952 | 2,370 467 676 616 352 441
272 222 475 | 1,530 952 | 1,320 | 1,530 428 489 3714 300 287

282 248 369 | 1,160 720 | 4,360 { 1,320 436 474 318 296 287
272 226 310 | 1,100 720 | 4,360 | 1,100 | 6,690 504 397 434 233
272 235 1,050 } 1,990 | 4,870 | 1,050 19,100 474 474 £74 220
272 244 858 | 2,240 | 3,380 | 1,210 | 7,280 434 333 328 220
257 277 7,280 | 1,050 | 2,370 | 1,160 | 4,360 454 314 283 226

24| 223] 279
244 | 1,420 | 347
210 | ‘520 208
230 | 408 |_._.__.

Norte.—Stage-discharge relation affected by ice Dec. 13-27 and Feb. 16-27; mean discharge estimated
from study of ohserver’s notes, weather records, and records of flow at near-by gaging stations. Gage not
read June 15; discharge interpolated.

Monthly discharge of Walhonding River at Pomerene, Ohio, for the year ending
Sept. 80, 1923

[Drainage area, 1,490 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile
L0 TT7:Y 1<) U 282 192 238 0. 160 0.18
304 222 254 170 .
2,510 |occcas 445 . .
7,280 582 2, 060 1.38 1.59
2,790 720 1, 340 . 900 .
7,280 858 2, 580 1.73 1.99
5,400 516 1, 280 . 859 .96
19, 100 341 2,110 1.42 1.64
1,000 296 448 .301 .34
1,320 226 339 . 227 .26
4,190 207 518 .348 .40
September 2,510 207 411 276 .31
The year - oo 19,100 | coocemeo- 1, 000 . 671 9. 14
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KOKOSING RIVER NEAR MILLWOOD, OHIO

LocaTION.—On east line of sec. 3, T. 6 N., R. 10 W., at highway bridge 3 miles
gsoutheast of Millwood, Knox County. Brush Run enters on right three-
eighths mile above station.

DRAINAGE AREA.—472 square miles (measured on topographic maps).

RECORDS AvarLaBLE.—October 18, 1921, to September 30, 1923.

Gaae.—Chain gage on bridge; read by Mr. and Mrs. Quincy Cullison.

DiscuARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNBL AND cONTROL.—Channel straight for 600 feet above and below gage.
One channel at all stages. Bed composed of solid rock, boulders, and gravel.
Control consists of boulders and gravel, 400 feet below gage. Zero flow
would oceur at gage height —0.4 foot.

ExTrREMES OF sTAGE.—Maximum stage recorded during year, 9.9 feet on May
13, 1923; minimum stage, 1.36 feet on August 25, 1923.

1921-1923: Maximum and minimum stages same as given above.

Ice.—Stage-discharge relation affected by ice.

Divezsions.—None.

REGULATION.—None.

Accuracy.—Gage read to hundredths once daily. Rating curve for high water
not yet developed.

Discharge measurements of Kokosing River near Millwood, Ohio, during the year
ending Sept. 30, 1923

Date Made by— lgm cg\-)airsée
Feet Sec.ft.
Apr. 15 | E.E. R. DOrnbach. . ... oo e ceecm oo cceamn e meme e m i mmmm e 2.66 527
AUZ. 8 | F. R MOIgaN . oo cacm e mmm e c e mmmmm e mmn 1.66 122

Daily gage height, in feet, of Kokosing River near Millwood, Ohio, for the year
ending Sept. 30, 1923

Jan, | Feb. | Mar. | Apr.
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LICKING RIVER AT TOBOSO, OHIO

Location.—In T. 2 N., R. 10 W., at covered highway bridge at Toboso, Licking
County, and 3 miles below mouth of Rocky Fork.

DRAINAGE AREA.—672 square miles (measured on topographic maps).

REcorps avarLaBLE.—September 20, 1921, to September 30, 1923.

GAaceE.—Chain gage on bridge; read by A. B. Lebold.

DisCHARGE MEASUREMENTS.—Made from bridge, from cable 2,000 feet above
gage, or by wading.

CHANNEL AND CoNTROL.—Channel straight for 500 feet above and below gage.
One channel at all stages. Banks high. Bed composed of gravel and sand.
Control for low water is rifle 500 feet below gage; shifting. Control for
higher stages is long stretch of river below gage.

EXTREMES oF DPISCHARGE.—Maximum stage recorded during year, 8.0 feet at
8.30 a. m. June 7 (discharge, 4,720 second-feet); minimum stage, 2.19 feet,
October 4-6 (discharge, 79 second-feet).

1921-1923: Maximum stage recorded, 15.8 feet at 8.30 a. m. April 15,
1922 (discharge, 14,000 second-feet); minimum stage, 2.02 feet on October
13~16, 1921 (discharge, 77 second-feet).

Ice.—Not seriously affected by ice except during severe winters.

Diversions.—Negligible.

REGULATION.—Some regulation at Buckeye Lake above gage.

Accuracy.—Stage-discharge relation changed during high water on April 15,
1922, and changed gradually from August 7 to September 7, 1923; not atfected
by ice. Rating curves well defined. Gage read to hundredths once daily;
additional readings made during extremely high water. Daily discharge
ascertained by applying daily gage height to rating table; shlftmg-control
method used August 7 to September 7. Records good.

Discharge measurements of Licking River at Toboso, Ohio, during the year ending
Sept. 30, 1923

Date Made by— 1orge | oo || Dote Made by— e | s
Feet | Sec.ft. Feet | Sec.ft.
Oct. 3 La.sley Leeoe oo 2.20 78.0 || Aug. 6| Morgan amd Lebold....| 3.35 570
Nov. 24 .E.R.Dornbach_...| 225 95.6 22 | L. L. Dickson...__..._ 2,38 138
Apr. 5. {4 1 P, 526 | 2,010 Sept. 7 {oaeec@Oueom e 3.68 882
[ 3 L« [ T, 7.26 | 3,750
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Daily discharge, in second-feet, of Licking River at Toboso, Ohio, for the year ending
Sept. 30, 1923

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

Monthly discharge, in second-feet, of Licking River at Toboso, Ohio, for the year
"ending Sept. 30, 1923

Maximum-| Minimum Minimum | Mean

324 79 176 585
261 81 149 462
928 95 104 211

4,080 236 104 246

3,000 194 122 324

3,280 401

2,730 236 79 486

HOCKING RIVER BASIN
HOCKING RIVER AT ATHENS, OHIO

. LocaTion.—A#$ highway bridge on Mill Street, three-fourths mile east of business
section of Athens, in Athens County. Margaret Creek enters on right 314
miles above station.

DRAINAGE AREA.—944 square miles (measured on topographic maps).

RECORDS AvAILABLE.—May 3, 1915, to September 30, 1923.

Gaage.—Chain gage on downstream side of highway bridge; installed July 26,
1922. Prior to that date a staff gage in two sections (lower, inclined; upper,
vertical) at downstream end of right abutment. Elevation of zero of gage
is 615.59 feet above mean sea level. Gage read by Miss Marjorie France.

DiscEARGE MEASUREMENTS.—Made from bridge at gage or by wading.

CeANNEL AND coNTROL.—Channel straight for about 700 feet above and below
gage. Right bank high. On left bank paved highway to bridge is over-
flowed at gage height 17 feet. Bed of stream rocky. Control for low water
is riffle at ruins of old timber milldam 200 feet below gage. Control for high
water is stretch of channel below gage. Zero flow would occur at gage
height 1.9 feet.
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EXTREMES OF DISCHARGE.—Mazximum stage recorded during year, 12.5 feet orr
January 22 (discharge, 7,280 second-feet); minimum stage, 2.76 feet on
July 23 (discharge, 75 second-feet).

1915-1923: Maximum stage recorded, 21.8 feet at 7 a. m. April 16, 1922
(discharge, from extension of rating curve, 20,500 second-feet); minimum
stage, 2.68 feet (corrected gage height) on August 22, October 3-6, 1918, and
September 21, 1919 (discharge, 65 second-feet).

Maximum known stage occurred in January, 1907, gage height, 26.7 feet
as determined by levels to high-water mark in house on Mill Street (dis—
charge not determined).

Ion.—Stage-discharge relation may be slightly affected by ice during severe
winters. The large amount of sewage carried by the stream at this point.
prevents backwater from ice during ordinary winters.

Diversions.—Negligible.

ReguLATION.—NoOne.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined up to 12,000 second-feet; extended above that point.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records good.

CoorErATION.—Gage-height record furnished by United States Engineer Corps.

Discharge measurements of Hocking Riv;z a;gx%fghens, Ohio, during the year ending
ept. 30,

[Made by L. L. Dickson]

Gage | Dis- Gage | Dis-
Date height | charge Date height | eharge
Feet Sec.-ft. Feet Sec.-ft.
AUE 0memeeoceeeeeeee 3.16 161 || Sept. 5 4.2 Y3

Daily discharge, in second-feet, of Hocking River at Athens, Ohio, for the year
ending Sept. 30, 1923

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

1,100 615 530 259 168 227 448
960

1,030 345 | 211| 156 395} 26400

02200 345| 195| 135 798
1,870 | 4,040 | 316 | 231| 146 1,840 | 1,240°
5750 12,150 | 293 | 345| 284 675 1,310
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Monthly discharge of Hocking River at IAthans, Ohzo, for the year ending Sept. 30,
923

[Drainage area, 944 square miles]

Discharge in second-feet
Run-off
Month Per | ininches
. Maximum | Minimum | Mean square
mile
LY
227 101 148 0. 157 0.18
302 119 165 175

1,240 144 41 . 467 54
6,920 395 1,610 1.71 .97
5, 660 345 1,440 1.53 1. 59
6,920 765 2,200 2.33 2. 69
5,930 395 1,280 1.36 1.52
, 6 271 890 . 943 1.09
502 135 260 .275 31
258 .273 31
3,640 101 571 . 605 70
2,640 158 577 611 68
6, 920 77 819 868 1L78

EKEANAWHA RIVER BASIN
NEW RIVER AT RGGLESTON, VA.

Location.—A¢t highway bridge at Eggleston, Giles County.

DRAINAGE AREA,—2,920 square miles.

REcorDS avaiLaBLE.—October 1, 1914, to September 30, 1923.

‘Gage.—Chain gage attached to downstream side of bridge; read by J. A. Bishop.
DISCHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND CONTROL.—Stream bed composed of rock eovered with silt.
Primary control is rock ledge about 1}4 miles below gage; permanent.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.4 feet
at 8 a. m. June 13 (discharge, 26,400 second-feet); minimum stage, 2.98
feet at 8 a. m. October 29 and November 18 (discharge, 1,170 second-feet).

1914-1923: Maximum stage recorded, 39.5 feet July 16, 1916 (discharge

about 152,000 second-feet); minimum stage, 2.37 feet August 29, 1917
(discharge, 652 second-feet).

The flood of 1878 reached a stage of about 40 feet on present gage.
Ice.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation practically permanent except as affected

by ice. Rating curve well defined between 1,200 and 45,000 second-feet;
extended beyond these limits. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table, except for periods of ice effect. Records good.

The following discharge measurement was made by J. J. Dirzulaitis:
September 9, 1923: Gage height, 4.47 feet; discharge, 3,510 second-feet.



56 SURFACE WATER SUPPLY, 1923, PART IiI

Daily discharge, in second-feet, of New River at Eggleston, Va., for the year ending
Sepl. 80, 1923

July | Aug. | Sept.

Day Oct. | Nov. | Deec. | Jan. Feb. | Mar. | Apr. | May | June
| 1,340 | 1,470 | 1,280 | 3,380 | 7,760 | 4,380 | 4,380 | 4,820 | 4,600
I, ,280 | 1,400 | 1,400 | 8,900 | 11,400 | 4,170 | 4,170 | 3,960 | 4,380
3. 1,280 | 1,470 | 1,470 | 7,220 { 17,600 | 3,760 | 3,960 | 3,960 | 3,760
4 s 1,470 | 1,540 | 8,610 | 16,000 | 3,760 | 3,960 | 2,280 | 3,760
[ R 1,280 | 1,470 | 1,750 { 4,820 | 11,800 | 3,960 | 3,760 | 2,120 ; 3,570
1,470 { 1,750 | 4,600 | 10,800 | 4,600 | 3,960 | 2,120 [ 3,380
1,280 12,120 | 4,380} 8,610 6,700 | 4,170 | 3,000 | 3,570
1,400 | 1,070 | 4,170 | 6,700 | 11,400 | 4,820 | 3,760 | 3,760
1,470 | 1,970 | 3,570 | 6,450 | 8,900 | 4,380 | 3,960 | 3,570
1,400 | 1,750 | 3,380 | 5,960 ( 7,760 | 4,170 | 4,170 | 3,570
1,400 | 1,900 | 3,380 ] 6,450 | 5,960 | 3,570 | 3,190 | 3,760
1,540 | 2,280 | 3,380 | 7,760 | 6,450 | 3, I 2,810 | 10,100
1,470 { 2,280 | 3,190 | 8,900 | 7,760 | 3,570 | 2,630 | 25,600
1,220 | 3,000 | 2,630 | 9,810 | 9,200 | 4, 2,450 | 18,400
1,280 | 3,190 | 2,810 | 11,400 | 7,490 | 4,820 | 3,000 | 9,810
1,280 1 3,760 | 3,000 1 8,610 8,040 | 4,600 | 3,760 [ 7,760
1,400 | 6,700 | 3, 6, 18,800 | 4,820 | 4,170 | 5,260
1,540 | 7,760 | 1, 5,960 | 16,400 | 4,600 | 5,040 | 5,
1,750 | 7,490 | 1,970 6, 100 12,100 | 4,600 | 5490 { 4,600
1,680 { 7,220 | 2,280 ’ 10,400 | 4,600 | 5,040 | 4,820
1,610 | 6,450 | 2,810 | 5,960 | 8,900 | 3,760 | 5,040 | 3,000
1,610 | 4,820 | 3,380 | 5720} 7,490 | 2,810 | 4,600 | 3,380
1,470 1 3,760 | 3,760 5,490 | 7,220 | 3, 3,190 | 3,760
1,400 | 1,970 | 3,760 | 5,040 | 6,960 | 2,280 | 4,380 | 4,380
1,400 | 1,970 | 3,570 | 4,600 | 6,450 | 2,280 | 5, 4,170
1,470 | 1,750 { 3,380 | 5,040 | 6,200 | 2,450 [ 5,490 | §&,260
1,400 | 2,120 | 3,570 | 5,490 | 5,960 | 2,630 | 4,820 | 5,040
1,470 | 2,630 | 7,490 | 5,490 | 5,490 | 3,380 | 3,380 | 3,760
1,400 | 3,190 | 11,100 |......_. 5,260 | 3,760 | 4,600 | 2,810
1,220 | 3,000 { 9,810 |.._____. 5,040 { 4,170 | 4,820 | 2,280
_______ 3,000 | 8,900 |_-____| 4,600 |-.__..| 4,820 |..______

1,900 | 1,540 | 1,280
1,820 | 1,610 | 1,340
1,070 | 2,280 | 1,340
2,280 | 3,760 | 1,220
3,000 | 5,490 | 1,340
3,760 | 5,040 [ 1,610
3,760 | 2,450 | 1,750
2,810 | 1,970 | 2,630
2,450 | 1,000 | 3,380
2,280 | 1,970 | 2,810
3,760 | 3,060 | 1,900
3,380 | 5,040 | 1,900
2,450 | 5,040 | 2,280
1,070 | 5,260 | 1,680
1,680 | 4,600 | 1,540
2,450 | 3,380 | 1,340
3,570 | 1,820 | 1,400
3,380 | 1,610 | 1,340
4170 | 1,540 | 1,470
3100 | 1, 1,680
2,280 | 1,680 | 2,120
1,070 | 1,680 | 2,120
1, 1,750 | 2,120
1,750 | 1,680 | 1,970
1,610 [ 1,970 | 1,970
1,470 | 2,120 | 1,90
1,400 | 2,630 | 1,750
1,470 | 1,400 | 1,900
1,540 | 1,220 | 1,970
1,540 { 1,280 | 2,810
1,610 | 1,220 |- ...

Note.—Discharge estimated because of ice Feb. 18 and 19 from study of weather records and observer’s
notes. Qage height for morning of May 28 increased 1 foot as study of weather records and gage-height
recards of New River at Radford and Narrows, Va., indicated gage was read too low.

Monthly discharge of New River at Eggleston, V-a., for the year ending Sept. 30, 1928

[Drainage area, 2,920 square miles]

Discharge in second-feet
Run-oft
Month Per in inches
Maximum [ Minimum | Mean square
mile

14,900 1,170 2, 880 0. 986 1,14
1,750 1,220 1,440 .493 .55
7, 760 1,280 3,140 1.08 | 1.24
11, 100 1,900 4, 580 1. 57 1,81
7,600 4,600 7,970 2.73 2.84
18, 800 3, 760 7,470 2. 56 2,95
4, 820 2,280 3,840 1.32 1.47
5, 490 2,120 3, 930 1.35 1.56
25, 600 2,280 5, 700 1.95 2.18
4,170 1,400 2,410 . 825 .95
5,490 1,220 2, 690 .887 1.02
3,380 1,220 1, 860 . 637 W71
25, 600 1, 170 3,960 1.36 18.42
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GREENBRIER RIVER AT ALDERSOR, W. VA,

LocarioN.—At reinforced-concrete arch highway bridge .at Alderson, Monroe
County, half a mile above mouth of Muddy Creek.

DRAINAGE AREA.—1,340 square miles.

Recorps AvarLaBLE.—July 30, 1895, to June 30, 1906; May 10, 1907, to Septem-
ber 30, 1923.

Gage —Cha.m gage attached to downstream side of bridge near center of second
span from left side of river; read by W. C. England.

DiscaarGe MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTRoL.—The channel and control are composed of coarse gravel -
and are practically permanent.

EXTREMES OF STAGE.—Maximum stage recorded during year, 9.58 feet at 5 p. m.
on February 2 (discharge, 19,500 second-feet); minimum stage, 1.93 feet
at 7 a. m. December 1 (discharge, 103 second-feet).

1895-1923: Maximum stage recorded, 22.0 feet during night of March
13, 1918 (discharge, roughly 60,000 second-feet); minimum discharge, 46
second-feet September 30 to October 6, October 17, 24, 27-31, and Novem-
ber 7, 10, and 11, 1904 (gage height, 1.40 feet).

Ice.—Stage-discharge relation occasionally affected by ice for short periods dur-
ing severe winters.

Accoracy.—Stage-discharge relation fairly permanent; not affected by ice
during year. Rating curve fairly well defined between 100 and 25,000
second-feet and extended beyond these limits. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage-
height applied to rating table. Records good except for extreme low stages,
which are fair.

The following discharge measurement was made by J. J. Dirzulaitis:
April 4, 1923: Gage height, 2.98 feet; discharge, 1,190 second-feet.

Daily discharge, in second-feet, of Greenbrier. River at Alderson, W. Va., for the year
ending Sept. 30, 1923

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

uz| 137 106 | 2,280 | 4,830 | 1,130 | 1,360 | 1,060 | 732 2,920 | 195
17| 130 123 |11,200 | 17,600 | 1,360 | 1,060 704 | 314 2,800 171
17| 123| 117 5700|1450 | 1,130 | 760 980 | 718 | 279 |1,280| 167
17| 123 137 | 3,690 | 9,180 | 1,2 1,060 | 980 | 1,130 | 279 |1,580 | 205
11| 123| 413 2,480} 6,570 | 1,360 | 1,360 | 830 266 | 3,040 | 293
1n1| 123 200 4,540 | 1,500 | 2,480 760| 648 | 238 (2,280 | 537
17| 12 1,660 | 3, 14,800 | 4,250 | 760 | 560 | 205|1,740 | 830
151 | 117 3,600 | 1,820| 2,480 | 10,600 | 3,420 788 | 474 | 232 (1,060 816
171 | 117 3,690 | 1,820| 2,180 | 5410 | 2,690 | 8301 321 266 | 980 | 1,280

80| 123 1, 1,360 | 5,9 3,690 | 10,600 | 1,200 | 3,160 | 162 | 2,280 { 511
167 | 137 | 6,280 | 1,740 | 3,420 | 2,920 | 8,310 | 1,280 | 2,280 | 154 | 1,660 | 425
167 | 126 | 7,440 | 2,800 | 2,920 | 10,600 | 5410 | 1,500 | 1,740 | 151 | 1,200 | 249
1581 117 /12,100 | 2,000 | 2,380 | 8,020 | 3,690 | 1,740 | 1,200 | 147 0] 190
154 | 1837|6570 | 1,580 | 1,820 | 5700 | 2,690 | 1,580 5| 144 | 830| 190
151 | 151 3,420 | 1,740 | 1,360 | 4,830 | 2,000 | 1,430 | 830 140 | 732 | 243
144 | 151 | 2,280 | 2,000 | 1,360 | 3,690 1,740 [ 1,280 | 980 | 126 | 620 227
44| 178 | 1,910 | 2,690 | 1,280 | 2,920 1, 1,200 | 816 114| 425| 260
144| 151 | 1,580 | 3,420 | 1,200 | 2,920 | 1,280 | 1,130 | 704 | 111| 353 | 353
140 | 151 | 1,360 | 3,160 6,860 | 1,200 (2,380 | 1,060 | 114 | 336 | 524
44| 158 | 1,130 718 | 6,570 | 1,130 | 2,800 17| 203 | 662
130 | 144 980 2,180 4,540 | 980 (1,010 | 321 130 266 564
87| 137| 788 1,060 | 3,690 | 905 |1,740 | 321 | 195! 266| 486
44| 130| 802 9 470 0| 2,580 | 1,060 |1 307 | 63| 273, 402
137| 123 | 1,060 | 14,800 |._.._.. 1,910 | 1,580 1,130 | 321 | 402 | 238 | 344
130 114 1,280 TC.l] 1,660 | 1,200 344 | 328 | 200| 203
126 1,060 | 4,830 1, 500 905 802 | 190 |ooee-..
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Monthly discharge of Greenbrier River at Alderson, W. Va., for the year ending
Sept. 30, 1923

[Drainage area, 1,340 square miles]

Discharge in second-feet
Run-off
Monts Per in incttes
Maximum | Minimunr | Mesa Squars |
mile

111 156 0.116 0.13
111 131 . 0978 W11
106 2, 450 L83 | 2,11
1, 200 3,440 | 2,57 2.96
648 3,800 2.84 2.96
1,130 4,310 3.22. 3.7
760 2,710 2.02 2.25
760 1,260 . 940 1.08
307 | 958 |, L7116 .80
111 245 183 .21
190 1,890 | L41 1.63
167 451 . .38
106 1,810 1.35 18:33

RACCOON CREEK BASIN
RACCOON CREEK AT ADAMSVILLE, OKIO

Locarion.—On line between sees. 25 and 26, T. 6 N., R. 16 W., just above
highway bridge at Adamsville, Gallia County, 134 miles east of Rio Grande
and 4 miles southwest of Bidwell. Indian Creek enters on right 134 miles
above station.

DRAINAGE AREA.—537 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 25, 1915, to September 30, 1923.

Gage.—Vertical and inclined staff on left bank 200 feet above bridge; read by
Irene and Cora Call.

DiIsCEARGE MEASUREMENTsS.—Made from highway bridge near gage or by wading.

CHANNEL AND CONTROL.—Straight for about 600 feet above and below bridge.
Bed of stream composed of sand and gravel. Control for low water isruins
of ¢ld milldam 1,000 feet below bridge; control for high water is long stretch
of channel below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.2 feet at
7 a. m. April 16 (discharge, 4,850 second-feet); minimum stage, 1.90 feet
at 7 a. m. September 4 (discharge, 30 second-feet).

1915-1923: Maximum stage recorded, 21.10 feet at 5 p. m. April 21, 1920
(discharge, 7,920 second-feet); minimum stage, 1.50 feet August 5-8, 1922
(diseharge, 4 second-feet).

High-water marks indicate maximum stage about 24.5 feet previous to
installation of gage.

Jop.—Stage-discharge relation not affected by ice except during severe winters.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good.

€CoorERATION.—Gage-height record furnished by United States Engineer Corps.

No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Ruedcéon Creek: at ‘Adamsville, Ohio, for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
36 49 64 302 3,380 | 1,100 391 530 176 | 269 58 kid
36 48 59 302 | 3, 650 860 346 391 156 156 50 . 68
36 45 59 302 | 3,700 775 302 324 129 195 45 48
4 45 56 | 280 3,060 675 324 69 115 | 175 117 .31
32 45 120 258 | 1,870 602 725 37 110 | *120 156 37
35 45 166 74 106 45
40 48 195 ‘64 90 64
48 49 437 175 414 112
53 49 675 | 1,010 9 654 166
87 50 775 | 1,160 74| 1,300 175
79 53 725 74 226 156
73 56| 460 68 | 324 129
65 56 226 68| 830 71
56 74 156 71 890 58
53 84 156 175 | 34 49
53 95 226 166 175 43
50 117 258 147 166 56
49 138 302 95 175 74
49 138 346 . 166 59
48 156 | 368 49 117 48
156 391 | 1, 550 48 100 103
45 129 346 | 2,230 45| 206 206
45 117 248 | 2,310 50 166 346
42 101 156 | 1, 56 120 156
, 43 95 1381 1, 50 110 120
.............. 49 92 138 | 1, 48 166 84
- 52 " 89 129 | L, 97 106 70
- 53 81 391 | 2, 324 147 62
- 53 73 530 | 2, 77 302 86
- 52 68 460 | 2, 85 216 45
______________ 491 .| 3681, 68 106 | ...

Monthly discharge of Raccoon Creek at Adamsville, Ohio, for the

year ending Sept.

30, 1923
[Drainage area, 537 square miles]
Discharge in second-feet
Run-off -
Month Per in inches
Maximum { Minimum | ‘Méan ‘square
mile
87 2| 4.7 0.002 0.11
156 45 8l.4 . 152 .17
775 56 294 . 547 .63
2, 620 195 973 181 2.09
3, 700 248 | 1,180 2.20 2.29
3,420 437 1, 2,98 3.44
4,750 258 | 1,110 2,07 2.31
2,480 176 1.33 1.53
302 71 150 .21 .31
324 45 7 L199 .23
1,300 45 9 .482 156
\ 346 31 93.8 118 .20
4,750 31| 548 [ 1.02 1387

49245—261—wsP 563——b5
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SCIOTO RIVER BASIN
SCIOTO RIVER NEAR DUBLIN, OHIO

Location.—A quarter of a mile north of line between Delaware and Franklin
counties, three-fourths mile below O’Shaughnessy dam, and 3 miles north
of Dublin.

DRAINAGE AREA.—988 square miles (measured on topographic maps).

RECORDS AvAILABLE.—April 1, 1921, to September 30, 1923.

Gaee.—April 1 to August 25, 1921, staff gage in several sections on left bank at
site of O’Shaughnessy dam. Beginning August 26, 1921, vertical staff in
three sections attached to large trees on left bank three-fourths mile below
dam. Gage read by engineers of city of Columbus.

DisCHARGE MEASUREMENTs.—Made from highway bridge 1 mile abeve gage or
by wading.

CHANNEL AND coNTROL.—Channel slightly curved at gage. Right bank high;
left bank fairly high. Control is riffle composed of large boulders and flat
rocks 100 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.6 feet at
7.30 p. m. May 13 (discharge, 10,800 second feet); minimum discharge, 23
second-feet November 3.

1921-1923: Maximum stage recorded, 9.6 feet on April 15, 1922, and May
13, 1923 (discharge, 10,800 second-feet); minimum discharge, 9 second-feet
August 29, 1921,

The flood of March, 1913, reached a stage on March 25 of 24.6 feet
referred to gage datum.

Ice.—Stage-discharge relation not serieusly affected by ice except during severe
winters.

Diversrons.—Negligible.

RecurLaTiON.—None.

Accuracy.—Stage-discharge relation changed gradually October 7-19; not
affected by ice. Rating curves well defined. Gage read to hundredths once
daily except Sundays. Daily discharge ascertained by applying daily gage
height to rating table; shifting-control method used October 7-19. Records
good. ’

CoopreraTION.—Gage-height record furnished by city of Columbus, Bureau of
Water Works Extension.

Discharge measurements of Scioto River near Dublin, Ohio, during the year ending
Sept. 30, 1923

Date Made by— h‘g{‘ggﬁt cl%?ge Date Made by— lg?gglgt ctxx);rsge
Feet | Sec.ft. ) Feet | Secii.
Oct. 20 | E. E. R. Dornbach.._.| 3.08 24.5 {| June 29 | Perrin and Dornbach..| 3.49 822
Nov. 13 a 3.16 28.2 |jAug. 20 | F. R. Morgan..__..____. 3.40 56: 6
Jan. 23 5.90 | 2,170 Sept. 24 | Perrin, Wall, and Lee..| 3.99 236
Apr, 25 3.83 200
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Daily discharge, in second-feet, of S¢ioto River near Dublin, Ohio, for the year ending
Sept. 30, 1923

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

28| 4 29 | 1,480 1563 75 35 9%

30 24 2811 136 81 47 78

3| 2 30 | 1,320 126 132 56 59

33 24 30 5 115 124 171 41

32 31 46 830 101 115 173 35
32. 38 49 526 112 96 175 35
32 27 52 703 359 167 139 35

34 24 53 880 732 380 175 329

37 24 69 | 1,440 479 593 156

32 25 69 | 1,380 3:43 353 101 146
33| 25| 69| 985 207 | 187 .92 84
33 28 61 732 171 115 84 58
33 30 27 419 142 118 75 44

32 31 44 | 1,260 129 98 54 35.
30 38 44 1 2,100 115 84 103 35-
28 36 25|27 426 69 75 31

29 42 25 1 2,100 304 67 52 27

27 47 25 | 1,500 183 52 41 25-
25 47 28 5 132 43 36 33.
24 47 28 683 112 37 31 36-
24 41 28 | 2,340 112 31 29 118

25 37 29 | 4,000 73 30 30 413.
25 35 32 | 2,250 7 301 - 29 354

25 33 34 | 1,820 74 33 29 205-
24 32 36 | 1,040 71 59 29 164
24 31 38 683 67 52 28 106:
24 30 42 900 53 52 28 79
24 28 683 | 2, 500 44 50 7 73
24 24 11,820 | 4,000 71 45 83 123

24 26 | 1,210 | 2, 560 69 40 | 167 116

24 oo 1,350 | 1,820 37 136 |commue-

No1E.—QGage not read on Sundays; discharge interpolated.

Monthly discharge of Scioto River: near Dublin, Ohio, for the year ending Sept.

0, 1
[Drainage area, 988 square miles]
Discharge in second-feet
Run-off
Month . ) Per {h inches:
Maximum | Minimum | Mean square ’
m;le
October._ . 37 4 28.5 0.029 0.03
November. 47 23 37 .032 .04
1,820 25 198 . 200 .23
000 419 | 1,560 1,58 1.82
2, 560 150 5 . 876 .91
5, 290 335 | 1,940 1.96 2.26
2,720 132 570 . 577 .64
9, 910 75| 1,760 1,78 2.056
732 44 176 .178 .20
593 30 111 112 13
175 28 81,2 . 082 .09
413 2 111 112 L1z
9,910 23 621 .620 8.52
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SCIQTO RIVER AT COLUMBUS, OHIO

LocarioNn.—A#% city of Columbus sewage-treatment works, Franklin County,
0.4 mile below highway bridge on Frank Road, and 5 m11es below mouth of
Olentangy River.

DraiNage AREA.—1,620 square miles, (measured on topographic maps).

RECORDS AVAILABLE.—April .1, 1921, to September 30, 1923. Gage-height
record obtained by city of Columbus.since:May 11, 1906.

Gage.—Vertical staff in two.sections attached to large tree en right bank at
sewage treatment works; read by employees of the city. Zefo of gage is
680.40 feet above mean sea-level.

Di1scHARGE MEASUREMENTS.—Made from bridge four-tenths mile above gage or
by wading. Discharge from sewage-treatment works included in discharge
measurements and .tables of discharge.

CHANNSL AND CONTROL.—Channel straight for 1,000 feet above and 500 feet
below gage. “Banks. fairly high, wooded. -Left bank is overflowed during
floods. Control is riffle of small boulders and gravel half a mile below gage.
Zero flow would oceur at gage height 4.55 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19.0 feet at
6 p. m. ‘May 13 (discharge, 17,400 second-feet); minimum stage, 5.55 feet
November 11,:14, 26, December 1, 2,4, 25, 26, and 27 (discharge, 60 second-
feet).

1921-1923: Maximum stage recorded, 20.3 feet at'8 a. m. April 15, 1922
(discharge, 19,900 second-feet); minimum stage, 5.5 feet on twenty-nine
days, July to October, 1921 (discharge, 54.second-feet).

‘The flood of Margh, 1913, reached a stage on March:25 of 25.9 feet referred
to:gage: datum.

Ice.—None.

Diversions.—Water is diverted above station for municipal water supply of
Columbus. Other diversions negligible.

RuavnarioN.—Flow regulated. for municipal water supply of Columbus. Slight
fluctuation caused by intermittent diseharge from sewage-treatment works
at gage negligible.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read to half-tenths once daily. Additional read-
ings made during high water. Daily discharge ascertained by applying

.mean daily gage height to rating table. Records good. '

CoorrrATION —Gagesheight ‘record furnished by city of Columbus, Sewage

Treatment Works.

Discharge measurements of Seioto River at Columbus, Ohio, during the year ending
Sept. 30, 1923

; - Gage Dis- o Gage | Dis-
Date Made by heigh t| charge || Dt Made by height | charge
Feet Sec.ft. Feet | Sec.ft.
Oct. 21| E. E. R. Dornbach____ 5.69 82,7 || Jan. 30 | E. E. R. Dornbach....| 10.52 | 3,770.
Nov. do - 5. 70 79.1 || Mar, 23 |.___. do_.__._.___ 8, 650
20 5.71 83.1 || July 18 | Morgan and Lee 181
Jan. 13. 14} 6,900 Aug. 30| F.R. Morgan_._..___.. 3 151
8. 37| 1,590
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Daily discharge, in second-feet, of Scioto River at Columbus, Ohio, for the year ending
Sept. 30, 1923

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Ang. | Sept.
82 66 60 | 2,670 | 2,670 | 2,470 6656 271 360 194 104 231
66 66 60 | 2,670 | 2,990 | 1,610 558 251 314 177 104 | . 194
66 66 66 | 2,070 | 3,790 | 1,190 508 231 271 194 104 | 130
66 66 60 1,520 | 3,430 | 1,040 610 212 271 194 271 117
66 66 82 (1,270 | 2,070 | 2,470 | 1,350 194 271 271 271 610
66 117 74 970 | 1,190 | 2,370 | 5,310 194 231 231 360 130
66 82 74 750 970 | 1,880 | 4,270 177 456 360 506 104
93 66 93 | 1,350 780 | 1,350 | 2,990 160 | 2,470 780 314 194
66 66 1, 880 780 | 1,270 | 1,970 271 | 1,110 610 314 360
82 66 104 | 2,880 720 | 2,370 | 1,270 271 900 665 360 314
66 60 160 | 1,970 558 | 4,660 | 1,110 194 558 506 314 194
66 66 130 | 1,350 5, 180 314 456 360 194 130
66 74 104 1,270 | 5,310 780 | 16,000 408 231 231 117
66 60 82 | 750 | 2,090 | 3, 780 | 14,900 | 337 | 337 | 194 104
74 104 4 231 | 1,700 | 2,470 840 | 10, 400 314 314 160 82

66 74 | 5,720 840 | 8,890 970 | 10,200 | 1,880 314 145 93
66 74 | 3,790 750 | 8,410 900 | 7,770 568 194 145 83
104 74 2,170 665 4, 8401 5,310 408 160 117 82
82 1,790 558 | 8,100 665 | 3,320 314 130 104 104
80 74 11,190 506 | 1,880 584 1 2,270 251 130 93 104
66 74 |1, 456 | 1, 190 532 | 1,790 194 130 93 82
66 66 | 7,470 360 | 2,070 506 | 1,520 160 130 104 82
66 66 | 4, 360 | 8,890 456 | 1,190 145 104 82 82
66 66 | 2,880 271 | 6,280 408 900 160 160 74 610
66 60 750 558 117 74 408
60 60 610 408 130 66 231
66 60 314 130 82 231
66 160 532 271 130 130
66 | 2,370 506 271 117 82 314
74 | 2,170 432 231 130 148 231
....... 1,350 360 ... 117 104 ...

Monthly discharge, in second-feet, of Scioto River at Columbus, Ohio, for the year
ending Sept. 30, 1923

Month Maximum | Minimum | Mean Month Maximum | Minimum ‘ Mean
October__...___ 93 66 69.5 \ May. o 16, 000 160 2, 650
November . 117 60 717 || June_._.____.__ 2,470 145 495
December._ 2,370 60 264 July____.TL D 780 104 250
January.... , 930 231 2,390 August___._____ 506 1 66 179
February .- 3,790 271 1,310 September... .. 900 82 222

arch. .. 8,890 720 3,140
April_________. 5,310 292 1,050 The year. 16, 000 60 1,010

SCIOTO RIVER AT CHILLICOTHE, OHIO

LocaTtion.—At highway bridge on Bridge Street, at north end of Chillicothe,
Ross County.

DRAINAGE AREA.—3,850 square miles (measured on topographic maps).

REcoORDS AvarLABLE.—December 1, 1913, to September 30, 1914; April 1, 1921, to
September 30, 1923. Gage-height record obtained since June 5, 1907, by
United States Weather Bureau.

Gage.—Mott gage on highway bridge prior to February 2, 1923; chain gage in-
stalled on that date. Gage datum lowered 2.00 feet January 1§, 1922, Read
by Horace Fodrea. Zero of gage is 594.02 feet above mean sea level.

DiscHARGE MEASUREMENTs.— Made from bridge by wading.

CHANNEL AND coNTROL.—Channel straight for a quarter of a mile above and
three-fourths mile below gage. Right bank high; left bank fairly high.
Control is long stretch of ehannel below gage.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.9 feet at
7.30 a. m. May 15 (discharge, 20,900 second-feet); minimum stage, 1.30 feet
at 7.30 a. m. October 18 (discharge, 236 second-feet).

1921-1923: Maximum stage recorded, 20.0 feet at 2 p. m. April 16, 1922
(discharge, 48,100 second-feet); minimum stage, that of October 18, 1922.

Maximum known stage occurred March 26, 1913, gage height 39.8 feet
present datum ‘(discharge estimated at 260,000 second-feet by engineers of
Franklin County Conservatory District).

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

RecuraTiON.—Flow slightly regulated for municipal water supply above Colum-
bus.

DiviErsioNs.—Water is diverted for municipal water supply of Columbus.
Other diversions negligible.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table. Records good.

CooPERATION,—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Scioto River at Chillicothe, Ohio, during the year ending‘
Sept. 30, 1923

Dis-

. Gage
Date Made by— beight | charge -

Feet Sec. ft.

“Oct. 19{ E.E. R, Dornbach. ______ e 1.52 310
July 19 [ Morgan and Lee.._ . oo o ooocooaoooo 1.94 576
Sept. 24 | Morgan and Dornbach 3.00 1,250

Daily discharge, in second-feet, 3[ Scioto River at Chillicothe, Ohio, for the year
3

ending Sept. 30, 1923
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
202 | 312 312 9,460 | 5,860 | 2,110 | 1,070 | 1,030 | 759 | 452 562
312 312 312 9,260 | 3,980 | 1,910 989 949 689 427 505
312 312 292 8,260 | 3,200 1,810 872 909 656 402 505
312 292 292 3,900 7,880 | 2,980 | 1,810 909 834 | 2,870 834 623
292 272 202 ’ 6,020 | 3,640 ] 2,870 834 796 | 1,610 | 1,710 909
272 202 334 3,640 | 4,920 | 6,820 796 759 1 1,160 | 1,910
292 292 402 2,650 | 5,540 | 11,200 759 | 3,860 834 | 1,810 | 1,240
292 272 452 | 2,320 | 2,430 | 4,640 | 7,520 759 | 4,920 | 1,910 | 1,910 | 1,330
312 312 534 ) 6,820 | 2,320 | 3,860 | 5,220 724 1 3,860 | 2,760 | 1,240
334 334 (1,240 | 6,820 | 2,210 | 3,750 | 3,860 872 | 2,320 | 1,710 949 689
334 334 623 | 5,220 | 1,910 | 7,700 | 3,090 872 | 1,710 | 1,420 | 3,200 689
254 334 592 | 3,420 | 1,710 | 9,660 | 2,540 949 { 1,520 | 1,160 | 1,910 562
202 | 334| 592| 2650|5220 10,500 2,320 | 1,240 | 1,330 | 949 | 1,710 452
272 312 505 1,910 9,460 | 9,660 3,310 14,900} 1,160 796 | 1,610 402
312 334 4781 1,910} 6,820 | 6,180 | 3,750 | 20,900 | 1,070 724 | 1,330 355
16 oo 292 427 452 | 4,360 | 3,310 | 5,220 | 3,420 | 16,400 | 1,240 796 909 356
17 . 292 402 452 | 6,180 | 2,980 | 15,500 | 3,090 | 15,200 | 2,870 656 759 312
18- 236 378 3, 860 2,650 1,710 623 623 312
19 ... 312 402 3, 090 2 1, 240 534 562 356
200 oo 254 378 2, 760 A 1,160 534 452 759
21 254 378 2,430 909 478 452 | 1,070
22 .. 312 378 8, 860 796 427 505 | 1,330
23 e 292 355 13, 500 724 402 402 759
24 . 312 334 1,400 6, 500 834 452 402 | 1,330
25l 312 345 ([ 4, 640 759 505 402 | 1,160
272 334 3, 530 1,330 534 355 834
292 334 3,310 1, 592 355 689
272 312 5, 380 989 623 365 989
292 312 -14, 400 1,160 478 452 | 3,980
272 312 17,300 562 680 | 1,710
272 ... 8,460 aee-aa| 562 6234 ...

NoteE.—Gage not read Dee. 18 to Jan. 7; mean discharge for Dec. 18-31 and Feb. 1-7 estimated by
comparison with combined flow of Scioto River at Columbus, Big-Walnut Creek at Rees Station, and
Darby Creek at Darbyville. -
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Monthly discharge of Séioto River a?g Chillicothe, Ohio, for the year ending Sept.
0, 1923

[Drainage area, 3,850 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October__ . oL 334 236 201 0. 076 0.09
November... 427 272 335 . 087 .10
December. - oo 202 805 232 27
17,300 1,910 5, 380 1.40 161
9,460 1,160 3,880 101 1.05
19, 900 2,430 7,040 1.83 211
11, 200 1,160 2,920 758 .85
20, 724 4,120 1.07 1.23
4,920 724 1, 500 390 .44
2, 870 402 928 241 .28
, 200 355 958 249 .29
3, 980 312 886 230 .26
The year .. mcecceamaane 20, 900 236 2,430 631 8.68

OLENTANGY RIVER AT DELAWARE, OHIO

LocarioNn.—At William Street Bridge in Delaware, Delaware County. Delaware
Run enters on right 250 feet below station.

DRAINAGE AREA.—415 square miles (measured on topographic maps).

Recorps AvainasrLeE.—October 1, 1921, to September 30, 1923.

Gaae.—Chain gage on highway bridge; read by D. H. Leas. Zero of gage is
848.58 feet above mean sea level.

DI1SCHARGE MEASUREMENTS.—Made from Winter Street Bridge or by wading.

CHANNEL AND coNTROL.—Channel straight for a quarter of a mile above and
below gage; Banks high. Control for extremely low water is riffle
just below gage. Control for higher stages is riffle about a quarter of a
mile below gage. Zero flow would occur at gage height —1.3 feet.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 11.1 feet at
8 a. m. May 13 (discharge, 14,000 second-feet) ; minimum stage, —0.23 foot
at noon October 6 (discharge, 5.1 second-feet).

1921-1923: Maximum stage recorded, 11.3 feet at 5.30 p. m. May 20,
1922 (discharge, 15,000 second-feet); minimum stage, that of October 6
1922,

Mazximum known stage, 25.5 feet on March 25, 1913, referred to present
gage.

Ice.—Stage-discharge relation affected by ice during severe winters.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation for low stages changed during high water
on May 13; possibly slightly affected by ice, Daily discharge ascertained
by applying daily gage height to rating table. Records good except for
December, January, and February when, on account of uncertainty as to
effect of ice, they are only fair. |

CoorrRraTION.—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Olentangy River at Delaware, Oino, during the year
ending Sept. 30, 1923

Date Made by— Ga Dis- || pate Made by— }giagggt Dis-

height | charge charge
Feet | Sec. -f t Feet | Sec -ft.

Oct. 20 [ E. E, R. Dornbach ....| —0.04 Feb. 26 | Dornbach and Lee.._... 0.89 100
Nov. 15 |____ b .14 19 t‘. July 21 Morgan and Lee..__._. A7) 208
Jan. 23 |._... Pt .2. 76 842 Aug. 13 | P, R. Morgan .......... .24 ) 20.7
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Daily discharge, in second-feet, of Olentangy River af Delaware, Qhio, for the year
ending Sept. 30, 1923

]

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
7.8 8.3 16 785 730 422 115 72 57 68 | 49 72
7.8 7.8 14 785 | 1,080 242 136 66 52 57| 22 25
7.2 9.1 14 422 | 1,340 256 131 61 4 62 14 20
6.1 9.9 16 400 730 840 167 58 37 42| 52 17
5.3 9.¢ 24 320 | 1, 080 785 | 1,480 53 40 4| 18 15
511 11 26 229 | 1,080 545 | 2, 540 53 570 621 13 40
5.3 9.1 44 216 676 400 | 1,410 53 785 40| 62 68
5.6 9.9 48 960 649 286 570 53 900 34 | 104 57
6.7 9.9 127 | 1,270 242 256 378 45 470 133 | 40 31
7.8 11 92 | 1,080 229 676 286 61 186 159 | 25 36
7.81 12 75| 470 | 149 1,340 | 242 159 82| 19 25,
9.9 12 63 358 96 | 1,410 204 | 3,430 128 49 | 32 2g

12 13 50 216 785 | 1,410 191 |11,600 - 99 302 | 22 1

12 14 39 338 676 785 229 | 3,330 79 186 ' 22 11

12 19 29 | 3,140 179 422 256 | 1, 550 68 82 | 16 9.6

12 19 26 | 2,140 302 | 2,780 242 | 2,140 128 60| 13 9.6.

11 24 26 840 302 | 2,460 216 | 1,340 68 54| 10 8.2

11 50 24 286 900 179 785 62 36 8.2 7.5
9.9 | 33 23 | 1,020 270 622 162 520 47 26 8.9 10

10 28 19 256 216 338 149 378 38 22 8.9 19

11 26 17 ] 2,620 179 286 136 422 32 18 7.1 68
9.9 24 17 | 2,460 153 596 123 302 31 15 8.9 | 228

11 20 18 | 1,140 119 | 3,140 115 228 25 13| 71} 200

12 19 21 520 103 | 1,980 103 172 228 75 i 6.3 118

11 18 % 358 96 730 89 149 286 20 59 62

11 16 24 270 107 520 85 123 159 5] 55 40
9.9 14 28 338 85 133 123 12| 69 20
9.1 12 256 82 108 79 13- 86 75
9.9 13 216 82 90 65 13 68 47

11 14 191 82 60 54, 12 95 24
9.9 (... 162 |- 65 [ .. 11 149 (.-

Monthly discharge of ‘ Olentengy River at Delaware,
Sept. 30, 1923

[Drainage area, 415 square miles}

Ohio for the year. ending

Discharge in second-feet
Rup-off
Month Per . in inches
Maximum { Minimum | Mean square
mile.
October. . ..o 12 5.1 9.29 0.022 0.03
November 50 7.8 16.5 . 040 .04
December. ..o aeas 1, 690 14 172 .414 .48
January. . 3,140 216 961 2.32 2.68,
February. 1,340 96 494 1.19 1.24
AT 3,140 162 825 1.99 2.29
April. 2, 540 82 342 . 824 .92,
ay. 11, 800 45 889 2.14 2.47
June_ 900 25 170 .410 .46
July.. 302 11 58.6 .141 .16
August___ 149 5.5 32.4 078 09
September..___..____ . _IIITTTITTITIITIT 228 7.5 6.9 13 | .13
IR 11, 600 . 51| 33 .810 l 10.99

BIG WALNUT CREEK AT REES STATION, OHIO

LocaTioN.—At Scioto Valley Railway & Power Co.’s bridge at Rees Station,
Franklin County, 3 miles below junction of Big Walnut, Alum, and Black-

lick creeks.

DRAINAGE AREA.—544 square miles (measured on topographic maps).

REcorDps AvAILABLE.—August 18, 1921, to September 30, 1923.

Gage.—Chain gage on bridge for low water; staff gage on bridge.pier for higher
stages; read by employees of the power company Zero of gage is 700:2().

feet above mean sea level.
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DISCHARGE MEASUREMENTS.—Made from highway bridge three-eighths mil
below gage or by wading. .

CHANNEL AND cONTROL.—Channel slightly curved at gage. Banks high. Con-
trol is riffle of gravel and small boulders 500 feet below gage. Zero flow
would oceur at-gage height —0.9 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 8.9 feet at
noon on May 13 (discharge 6,640 second-feet); minimum stage, —0.56 foot
at noon October 4 (discharge, 12 second-feet).

1921-1923: Maximum stage recorded, 14.6 feet at 12.45 p. m. April 15,
1922 (discharge, 16,600 second-feet) ; minimum stage, that of October 4, 1922.

The flood of March, 1913, reached a stage on March 25 of 18.5 feet re-
ferred to gage datum.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Negligible.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve revised slightly so as to average the measurements and is well defined.
Gage read to hundredths once daily. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records good.

CoopErATION.—QGage-height record furnished by Secioto Valley Railway &
Power Co.

Discharge measurements of Big Walnut Creek at Rees Station, Ohio, during the
year ending Sept. 30, 1923

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

Feet | Sec.-ft. Feet | Sec.-ft.
33.6 || Jan. gg E. E, R. Dornbach.....| 442 2,330

06 Mar. 23
3,380 Aug. 31

Nov. 14
Jan. 22

E. E('i R. Dornbach. ...

3!

Daily discharge, in second-feet, of Big Walnut Creek at Rees Station, Ohio, for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
22 30 41 335 | 1,180 450 191 158 . 67 82 37 75
25 34 41 620 | 1,180 216 (- 180 139 82 75 180 59
25 34 41 390 | 1,240 390 180 118 781 3,110 158 67
12 34 44 390 810 620 101 106 63 710 191 67
20 30 59 319 272 | 1,010 860 102 67 620 168 243
22 37 5 230 | - 272 620 | 2,870 118 | 4,600 191 204 90
22 37 204 | 230 665 910 122 { 3,900 168 | 1,060 130
41 41 147 | 2,140 216 510 710 78 | 1,060 | 1,300 410 122
34 37 1, 204 575 430 102 575 370 191 98
30 37 24 | 1, 158 | 1,420 352 114 352 168 139 71
27 41 168 490 139 | 1,720 288 110 272 122 98 59
25 37 122 470 102 | 1,360 243 390 230 87 102 56
20 41 102 450 | 1,540 | 1,360 230 | 6,640 216 67 665 52
25 41 110 272 | 1,240 760 352 | 1,480 56 430 41
22 67 102 710 216 620 410 760 168 52 243 41
27 48 410 | 2,630 | 1,500 63| 1 41
44 48 370 | 1,360 530 67 82 101
34 52 335 710 288 48 63 101
37 59 303 470 168 41 168
34 63 352 168 41 44 180
30 56 230 ‘68| 10| - 41 86 168
27 56 230 370 110 37 90 390
34 48 216 272 126 34 52 336
37 30 191 134 52 44 168
37 37 191 158 168 191 37 106
34 37 191 147 490 168 30 143
30 37 168 | 134 20 75 27 158
27 34 216 102 134 59 44 | 1,660
27 37 191 90 118 67 44 4
30 30 180 82 114 63 130 216
27 ... 40| T10|.._...} 230 |.._.__. 78 |aceeens 52 78 laan

49245—261—wsp 563——6
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Monithly discharge of Big Walnut Creek at Rees Station, Ohio, for the year ending
. Sept. 30, 1923

[Drainage area, 544 square miles]

Discharge in second-feet
Run-off
Month Per
Maximum | Minimum | Mean | square | itinches
mile
October 4 12 28.6 0.053 0.08
November... 67 41.7 .077 .00
1,720 41 162 . 208 .34
5,030 204 962 177 2.04
1, 540 442 .812 .85
5,030 216 | 1,050 .93 2.22
2,870 168 - 403 741 .83
6,640 78 576 1.08 1.22
4, 600 63 537 . 087 1.10
3,110 34 267 . 491 .57
1,060 27 171 .314 .36
1,660 41 196 . 360 .40
6,640 | 12 404 .43 10.08

DARBY CREEK AT DARBYVILLE, OHIO

Locarion.—At highway bridge three-eighths mile northeast of Darbyville,
Pickaway County.

DRAINAGE AREA.—533 square miles (measured on topographic maps).

REecorDS AvAILABLE.—October 21, 1921, to September 30, 1923.

Gage.—Chain gage on downstream side of bridge used prior to October 18,
1922; vertical staff gage on downstream end of right bridge pier used there-
after; read by J. M. Waples. Zero of both gages is 713.64 feet above
mean sea level.

DisCHARGE MEASUREMENTs.—Made from bridge at gage or by wading.

CrANNEL AND coNTROL.—Channel straight for 1,000 feet above and below gage.
Banks high and wooded. Control for low water is a rifle 100 feet below
gage; control for higher stages is long streteh of channel below gage. Zero
flow would occur at gage height 0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.3 feet at
5 p. m. Mareh 23 (discharge, 2,880 second-feet); minimum stage, 1.70 feet
October 3, 5, and 7 (discharge, 12 second-feet).

1921-1923: Maximum stage recorded, 9.7 feet at 8 a. m. April 16, 1922
(discharge, 7,670 second-feet); minimum stage, 1.70 feet September 30,
October 3, 5, and 7, 1922 (discharge, 12 second-feet).

Ice—Stage-discharge relation affected by ice for short periods.

Diversions.—None.

Rea@uLATION.—NoOne.

Accuracy.—Stage-discharge relation cha,nged during high water in April and
September; affected by ice February 2-4. Rating curves well defined.
Gage read t0 hundredths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records good.

D‘Lscharge measurements of Darby Creek at Darbyville, Ohio, during the year ending
. Sept. 30, 1923

Date Made by— oo | Dis || Date Made by— e | e
' Feet | SecHt. Feel | Sec.t.
Oct. 18 | Lasley Lee...._..e... 1.79 23.6 | July 18 | Morgan and Lee.._... 1.97 0
24 | E. E. R. Dornbach...| 1.84 30.3 {| Aug. 31 | F. R. Morgan......... 1.78 5

June 27 | Dornbach and Perrin_| 2.28 118
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Daily discharge, in second-feet, of Darby Creek at Darbyville, Ohw, for the year
ending Sept. 30, 1923

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

13 25 29 52 | 1,470 395 216 128 112 84 39 37

15 22 30 605 | 1,280 314 216 137 101 74 34 36

12 25 29 278 | 1,110 296 216 109 91 84 41 32

15 25 30 215 800 353 279 105 91 65 48 65

12 25 38 202 374 395 335 101 | _ 87 71 139 490

[, 15 28 44 163 490 | 970 98 68 137 74
[ S, 12 33 49 140 314 465 835 105 128 71 128 56
| TR 18 32 52 490 278 374 540 106 101 109 94 53
| 18 30 58 875 245 395 376 103 120 120 37
b 1) 33 56 765 188 297 110 101 94 | 1,270 32
) ) S, 20 35 60 490 188 | 1,670 262 120 66 262 29
120 e 18 34 61 353 218 | 1,280 | 246 146 112 65 176 27
) & S 17 35 52 215 | 1,280 l 190 246 | 1,870 101 216 26
14 . 18 37 45 215 | 1,280 1] 375 99 7 101 24
j 1 20 38 38 215 314 545 335 595 98 71 74 23
160 oo 21 38 33 490 395 800 770 | 1,870 99 53 65 23
| (RN 22 41 33 262 | 575 | 2,500 279 91 51 60 23
) 8- 20 49 52| 202 334 1,570 | 246 540 128 68 56 2z
) L . 21 41 30 215 216 465 103 62 53 24
b | 21 44 33 163 230 518 202 356 98 48 43 29
) . 25 42 30 395 188 ¢ 278 189 40 87 43 36 29
. S 22 38 28 | 1,970 176 990 189 262 71 39 34 27
23 el 28 51 28 875 163 | 2,880 189 216 36 32 32
. 28 49 28 665 163 | 1,430 155 189 315 30 37
b . 22 48 35 418 152 8 148 176 216 68 29 36
26 e 20 35 35 206 595 137 164 128 81 29 4L
b7 22 33 38 465 135 156 118 62 30 37
2 S, 18 32 45 395 141 150 540 48 137
- T, 17 30| 730 315 141 141 116 41 41 56
.| O, 18 29 440 279 137 128 71 39 39 36
23 22 |oooes 262 246 |occnnee 120 |ooaoae 37 39 |ocana- -

Monthly discharge of Darby Creek at Darbyville, Ohio, for the year ending Sept.
b
[Drainage area, 533 square miles]

Discharge in second-feet
Run-off’
Month Per | ininches
Maximum | Minimum | Mean square
mile
OctOber. oo cciiccenn R 28 12 19,0 0. 036 0.04
November 51 22 35.2 . 066 .
December. 730 28 82.3 154 18.
January... 1,970 52 560 1.05 121
February .. 1,470 152 503 944 .98
March 2, 246 785 1. 47 170
April_______ 970 135 300 563 63
ay.. 1,870 355 i
June. 540 68 127 . 238 .27
July_. 2 36 72.1 135 16
Au 1,270 112 210 .24
September. - o cececiceaeas 137 22 39.6 074
The year P 2, 880 12 249 . 467 6.33

PAINT CREEK AT BAINBRIDGE, OHIO

‘LocaTtioN.—At highway bridge half a mile northwest of Bainbridge, Ross County.
Buckskin Creek enters on right 500 feet above gage.

DRAINAGE AREA.—T773 square miles (measured on topographic maps).

Recorps AvaiLABLE.—October 6, 1921, to September 30, 1923.

Gaee.—Chain gage for low water on highway bridge; vertical staff for higher
stages on left abutment; read by E. C. and G. P. Moore. Zero of gage is
700.81 feet above mean sea level.
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DiscuarGE MEASUREMENTS.—Made from railroad bridge 1,000 feet above gage,
from highway bridge at gage, or by wading. The flow of Buckskin Creek is
measured and added to measurements made at railroad bridge.

CHANNEL AND coNTRoL.—Channel straight for a quarter of a mile above and
half a mile below gage. Banks wooded; right bank high; left bank fairly
high, subject to overflow during floods. Control for low water is rock ledge
at gage. Control for higher stages is stretch of channel below gage.

EXTREMES OF STAGE.— Maximum stage recorded during year, 10.8 feet at 1 p. m.
March 22; minimum stage, 2.12 feet at 8.30 a. m. October 6.

1922-1923: Maximum stage, 20.0 feet on December 24, 1921 (determined
by leveling to high-water mark); minimum stage, 2.12 feet on September 18,
19, 25, 26, 28, 29, and October 6, 1922.

Icr.—Stage-discharge relation not affected by ice except during severe winters.

ReauraTiON.—None.

Diversions.—Negligible.

Accuracy.—Gage read to hundredths twice daily. Rating curve for high water
not yet developed. :

Discharge measurements of Paint Creek at Bainbridge, Ohio, during the year ending
Sept. 30, 1923

CGage Dis-
Date Made by— height | charge

Feet Sec.-ft.
ADr. 14 | Lasley Lee - o o oo e 7.22 , 320

July 19 | Morganand Lee._..._________. 2.30 46.0
Sept. 25 | Morgan and Dornbach 2.30 49.2

Daily gage height, in feet, of Paint Creek at Bainbridge, Ohio, for the year ending
Sept. 30, 1923

Day Oct. | Nov. | Dec. |3Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
219 2.231 2.36| 6.0 | 3.55| 3.04 | 2.97| 2.58| 2.42( 2.21 2. 24
2,19 2.21 | 233 5.34| 3.33( 3.02| 2.92| 2.56| 2.40| 2.23 2.20
2.19 | 2.23 | 2,33 4.94| 3.20| 3.07| 2.87| 2/55| 2.35| 2.42 2,32
217 2227 2.85| 3.98! 3.20 | 3.22| 2.81 | 2.55| 2.37| 2.60 2.53
2.19| 2.27 | 234 3.51| 3.31| 6.60! 2.75| 251 233 247 3.23
2,17 2.23 | 2,33 | 3.33| 4.51 | 4.66| 2.60| 256 2,35 233 2.83
219 2.38| 2.34| 3.21 | 4.78 3.36 | 2.64 | 2.63 | 241 | 2.32 2.81
2.21 | 2,721 3.77| 3.35| 4.01| 3.56| 2.58 | 2.58 | 2.55 | 2.26 2.63
2.19 | 2.57 [ 3.49| 3.26 | 3.54| 3.38| 2.56 | 257 2.42| 2.23 2.40
219! 2.46| 3.22( 2.96 | 3.81( 3.20| 2.54( 2.61| 235 221 2.27
2,17 | 2.36| 2.99| 2.8t | 3.94| 3.05| 2.96| 2,67 2.37| 2.72 2.23
219 | 232 2.8 | 2.75| 540 2.90| 3.22| 2.68| 2.72| 2.40 2.23
2,21 | 2.33| 2.81| 630, 448 | 3.11| 3.23| 2.75| 2.71| 3.05 2.24
221 233 2.79| 560 424 7.00| 3.29| 291 | 2.47| 241 2.15
2.24 | 2.33| 2.84| 3.78 | 4.03| 4.78 | 4.51 | 2.92| 2.37| 2.34 2.13
2.27| 231| 2.75| 3.48| 6.60| 4.01 | 4.44 | 2.84| 230 | 2.41 2.13
2.23| 2.31| 2.64| 3.48| 510 3.61( 4.38| 2.75| 2.30| 2.35 2.15
221 | 229| 2.65| 3.39| 4.41| 3.44| 3.96| 2.73| 2.31| 2.33 2,17
219 | 227 | 267 3.26| 3.76| 3.39| 3.54| 287! 230 2.26 2.21
223 | 2.20| 2.67| 3.23| 3.54 3.34| 3.28| 2.80| 228 221 2.51
2.21| 2.25| 5.70| 3.25 | 3.38| 3.24 ) 3.19| 268 | 2.20| 2.19 2. 50
219 2.27| 478 | 3.27| 840 | 3.11| 3.14| 2.59| 2.21| 3.35 2.33
2191 2.25| 4.01| 2.87 | 580 | 298| 3.04 | 2.53| 2.82| 2.73 2,27
221 225 3,54 | 275 496 2.88 | 2.96| 2.62| 2.60| 234 2.23
223 2.27| 3.45| 2.79| 4.44 | 287 | 2,87 | 2.74| 2.38| 2.29 2.27
221 230 3.38( 2.87 | 3.91| 2.8 | 279 | 2.8 | 2.29| 2.2 2.23
2.21 | 2.32| 444 291 | 3.66 | 2.90| 273 | 2.91 2.25| 2.15 2.19
2.21 | 2.43| 526| 3.66 | 3.44| 3.15| 2.73| 2.8 | 2.25| 2.33 2.27
221 | 2.35) 4.71 --| 3.33| 3.05| 267 | 2701 2.23| 2.27 2.19
2.211 2.35| 4.16 3.251 2.98| 261 | 2.52| 2.23| 2.31 2.19

_______ 2.45 | 3.78 |.......| 8.18 | ... 259 |..._._. 2.19 2.29 |___....
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MIAMI RIVER BASIN
MIAMI RIVER AT SIDNEY, OHIO

LocarioNn.—At North Street Bridge at Sidney, Shelby County, 500 feet below
Cleveland, Cincinnati, Chicago & St. Louis Railway bridge.

DRAINAGE AREA.—545 square miles (measured on topographic maps).

RECORDS AvAafLABLE.—February 1, 1914, to September 30, 1923.

Gage.—Vertical staff in two sections; lower section attached to upstream wing
and upper section to downstream wing of right abutment of bridge; read
by Thaleon Blake. Gage datum changed on September 18, 1919, from
926.46 to 924.74 feet above mean sea level.

DiscHARGE MEASUREMENTS.—Made from bridge 1,000 feet below gage or by
wading.

CHANNEL AND coNTrROL.—Channel straight for 500 feet above and below gage.
Right bank high and wooded, left bank low and brushy. Roadway along
left bank is high. Bed of stream composed of gravel and small boulders.
Control is riffle three-eighths mile below gage; shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded -during year, 8.4 feet at
6.30 a. m. May 13 and 15 <(discharge, 5,080 second-feet); minimum stage,
0.60 foot at 7 a. m. August 26 (discharge, 33 second-feet).

1914-1923: Maximum stage recorded, 12.8 feet at noon April 21, 1920
(discharge, 15,500 second-feet); minimum stage, —1.5 feet September 18
and 19, 1917 (discharge, 9 second-feet).

The flood of March, 1913, the highest known to have occurred at this
station, reached a stage on March 25 represented by 19.6 feet on the gage,
present datum (discharge estimated by engineers of the Miami Conservancy
District at 44,000 second-feet).

Ice.—Stage-discharge relation affected by ice during severe winters.

RecuraTion.—The flow is practically unregulated.

DiversionNs.—Water to feed the Miami & Erie Canal is diverted from the river
at Port Jefferson. The amount diverted through Sidney around the gage
may be a large proportion of the low-water flow. Flow in the canal feeder
is not included in tables of daily. discharge. See miscellaneous discharge
measurements of canal feeder on page 229.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating.
curve well defined. QGage read to hundredths once daily at low water;
additional readings made at.extremely high water. Daily discharge ascer-
tained by applying daily gage height to rating table. Records good.

CooreraTioN.—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Miami River at Sidney, Ohio, during the year -ending
Sept. 30, 1923

[Made by F. R. Morgan]

Gage Dis- Gage | Dis-
Date height | charge Date height '| charge
Feet Sec.-ft. Feet Sec.-ft.
AUZ Lom e, 1.00 74,0 || AU 22 oecieeaeeee 0.86 30.5
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Daily discharge, in second-feet, of Miami Rivér abt Sidney, Ohio, for the year ending
~ Sept. 30, 1928

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | -May | June | July | Aug. | Sept.
59 39 50 | 1,450 940 556 | 405 102 250 79 41 90
55 46 551 1,000 990 405 370 90 225 69 41 50
42 45 54 850 990 225 335 79 182 671 79 41
42 46 675 850 475 475 79 . 130 64 115 64
43 46 115 475 675 5565 675 90 102 59 102 50
42 46 370 475 515 990 102 84 54 84 79
44 50 90 335 440 440 895 102 440 69 49 69

115 54 102 895 440 335 805 102 b55 115 63 50
108 50 96 715 405 275 760 102 172 102 59 49
102 46 90 635 405 335 675 ) . 96 15 79 50 163
102 46 90 555 335 335 556 102 69 50 163
102 45 84 475 335 760 440 | 1, 590 50 61 154
84 52 79 370 | 1,080 635 335 | 5, 90 50 59 163
62 59 79 440 895 555 385 | 3,080 920 41 50 163
48 69 711,730 555 515 335 | 5,080 102 41 41 163

67 1,730 | 182 |1,800( 130| 805| 15| 41| 50| 102
Ml s 7 163 | 2,700 | 130 79| 50| 50 69
50| 55| 59| 595| 1461,800| 116 565 5! 50 79
45 52| 59| 405 1315|1,380] 115| 405] 59| 67| 41| , 59

48 59| 370 115|1,040| 102| 305| 59| e1]| 33 65
43| 52 475| o900 | '7i5| 102 305| 50| 85| 41 54
43| 5910002340 805| 555| 102 8 90 45
43 55| '895| 2020 |.eee_.. 518 | 102 290 102| 36| 163 62
44| 48| 6715|1320 475 | 1 4050 90| 38| 130 50
o 405 | '895 |- 440 335 4 79| -

Monthly discharge, in second-feet, of Miami River at Sidney, Ohio, for the year
ending Sept. 30, 1923

Month -Maximum | Minimum | Mean Month Maximum | Minimum | Mean
Oetober.. ... 115 40 56.9 || MaY oo ooeee .o 5, 080 79 1,180
November..._.. 79 39 54.4 || June......o...- © 556 50 154
December...... 1,000 50 168 July.o oo - 115 36 61.3
January... - 2,340 335 873 August._..___.. 163 33 63.1
February- - 1,090 115 538 September- ... 225 41 94.8
March. . . 2,700 225 826
April .. 990 102 357 The year. 5,080 33 370

MIAMI RIVER AT TAYLORSVILLE, OHIO

LocaTioN.—At outlet works of Taylorsville dam of Miami Conservancy Dis-
trict, three-fourths mile north of Taylorsville, 134 miles south of Tadmor,
and 8 miles north of Dayton, Montgomery County.

DRAINAGE AREA.—1,160 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 1, 1922, to September 30, 1923, at present site;
January 1, 1914, to September 30, 1917, at former station at Tadmor where
drainage area is 1,150 square miles (revised measurement on topographic
maps).

Gage—Painted and chiseled on concrete slope on downstream end of right
retaining wall below outlet works of dam; read by H. B. Cromes. Add
700 feet to gage heights as published to refer them to mean sea level.

DISCHARGE MEASUREMENTS.—Made by wading half a mile below gage, or from
highway bridge 2 miles below gage.

CHANNEL AND cONTROL.—Channel fairly straight for 2 miles below gage. Con-
trol is a boulder and gravel bar 1,000 feet below gage. Zero flow would
occur at gage height 61.1 feet.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 69.6 feet
at 9 a. m. May 16 (discharge, 11,900 second-feet); minimum stage, 61.75
feet on October 27 and 28 (discharge, 55 second-feet).

1922-1923: Maximum stage recorded, 71.6 feet at 3 p. m. April 15,
1922 (diseharge, 17,300-second-feet); minimum stage on October 27 and 28,
1922,

The flood of March, 1913, reached a stage of 25.4 feet at the former gaging
station at Tadmor, 114 miles above this station (discharge estimated by
engineers of Miami Conservancy District at 127,000 second-feet).

Icr.—Stage-discharge relation not affected by ice except during severe winfers.

Diversrons.—Negligible.

RecuratioNn.—Flow at high stages automatically regulated at the retarding
basins on Miami River just above station and on Loramie Creek at Lock-
ington. ’

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read once daily to tenths, occasionally to half-
tenths. Daily discharge ascertained by applying daily gage height to rating
table. Records good except for low water, for which they are fair.

CoorErATION.—Gage-height record and part of discharge measurements fur-
nished by Miami Conservancy District.

Discharge measurements of Miami River at Taylorsville, Ohio, during the year
ending Sept. 30, 1923

Gage Dis- . Gage | Dis-
Date Made by— heient | charge || Dot Made by— height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Dec. 13 | Kohlmann, Evans, and July 14 | Kohlmann and Scholl..] 62.10 174
Scholl. oo 62.20 180 27 | Morgan and Lee_.____. 62.00 116
Jan. 20 |..... d L 4,280 )| Aug. 23 | F. R. Morgan.....__... 61.90 86.8
Mar. 23 2,290

Note.—Measurements prior to July 27 made by employees of Miami Conservancy District.

Daily discharge, in second-feet, of Miami River ai Taylorsville, Ohio, for the year
ending Sept. 30, 1923

Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept,
64 76 131 | 3,200 | 2,230 | 1,160 792 350 560 260 102 180
64 88 131 | 2,360 | 2,230 792 766 305 505 218 146 400
64 88| 116|1,870 2,230 | 755| 755| 306| 478 199 | 260 180
64 88 131 | 1,540 | 1,870 765 652 260 350 180 400 118
84 88 163 | 1,260 | 1,120 | 1,540 | 1,870 239 282 180 450 118
64 88 163 986 | 1,030 | 1,340 | 3,150 260 260 180 305 102
64 88| 163| 792| 905| 1,160 | 2,490 | 260 | 06| 218| 218 102

180 88 260 | 1,160 830 985 | 1,650 260 620 218 180 102
180 76 400 | 1, 945 868 | 1, 260 478 146 102
260 76 328 | 1,850 792 | 1,160 | 1,070 260 400 218 146 102
260 76 218 | 1,260 765 | 2,750 905 239 305 180 116 218
218 76 218 | 1,030 560 | 1,990 720 425 260 163 116 260
76 180 905 | 1,760 | 3,010 652 | 7,840 305 146 146 239
146 180 720 | 1,540 | 2,230 756 | 6,900 260 146 146 239
146 146 | 2,360 | 1,160 | 1,760 756 | 4,330 328 163 218 260
146 131 | 2,620 985 | 3,570 755 |11, 900 306 148 116 260
146 | 116 | 1,650 | 905 | 5, 766 | 7,600 | 478 162
180 .76 | 1,160 620 | 2,880 620 | 4,860 350 218 88 260
146 64 { 1,030 560 | 1,900 620 | 3,200 282 146 88 146
148 116 945 560 | 1,070 590 | 2,110 280 116 76 146
532 | 1,650 506 116 76 199
478 | 1,440 620 102 88 425
450 | 1,120 478 88 88 260
450 | o451 218 a8 88|, 180
425 | 830 218 218 64 146
375 792 199 148 64 146
375 755 180 116 102 146
350 652 180 118 146 305
350 | 620| 306! 116 | 305 180
360 620 218 102 400 116
560 8| 28 |._.....

NoTE.—Gage readings in error Oct. 18-20, and May 26; discharge interpolated.
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Monthly . discharge of Miams River at Taylorsville, Ohio, for the year ending
Sept. 30, 1923

[Drainage ares, 1,160 square miles] = ' *

Dischdrge in second-feet
Run-off
Month ) . Per in inches
. Maximum | Minimum | Mean | square.
mile .
t
OCtODeT - o] 260 55 109 . 0.094 0.11
November. - 180 76 107 . 092 LI0
December. 2,230 64 333 | 287 33¢
January. .. 4,170 720 1,760 1.52 1.7
February o e 2, 230 305 1,020 879 92
March 5, 220 755 1,820 1. 57 1.81
April_ 3, 150 350 741 83
May. 11, 900 239 2,010 1.73 1.99
June 620 180 3. 307
July.._. 305 88 171 147 17
August el 450 64 168 . 145 .17
September . . el 425 102 196 . 169 . .19
The Year- - - oo oo 11,900 ‘ 55 [ 743 l . 641 8.71

MIAMI RIVER AT DAYTON, OHIO .

LocaTioN.—At Main Street Bridge at Dayton, Montgomery County, half a
mile below mouth of Mad River and four-fifths mile above mouth of Wglf
Creek.

DRrAINAGE AREA—2,510 square miles (measured on topographic maps).

REcorDps AVAILABLE.—March 18, 1905, to December 31, 1909; April 1, 1913, to
September 30, 1923.

Gage.—Vertical staff attached to downstream end of first pier from.left bank
read by employee of United States Weather Bureau. Gage was lowered
2.73 feet on December 6, 1922, making elevation of zero of gage 721.00 feet-
above mean sea level. All gage heights beginning October 1, 1921, refer to
new datum.

DISCHARGE MEASUREMENTS.—Made from: bridge at gage or by wading.

CHANNEL.AND coNTRoL.—Channel straight for half a mile above and below
gage. Banks high. Bed of stream composed of gravel and small boulders,
Control for low water is riffie three-eighths mile below gage; control for high
stages is long stretch of channel below gage. Zero flow. would occur at gage
height —1.4 feet.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year; 7.8 feet
May 16 (discharge, 16,400 second-feet); minimum stage, 0.5 foot August 24
(discharge, 245 second-feet).

1913-1923: Maximum stage recorded, 16.0 feet (old datum) on April 21,
1920 (discharge at Millers Ford 3%4 miles below gage estimated by engineers
of Miami Conservancy district at 59,800 second-feet); minimum stage, 0.4
foot August 9, 1914 (discharge, 215 second-feet).

Maximum known stage occurred on March 26, 1913, gage height, 29.0 -
‘feet (old datum), at Main Street Bridge (discharge estimated by engineers -

of Miami Conservancy District at 250,000 second-feet). ) .
Ice.—Stage-discharge relation affected by ice during severe winters.
DiversioNs.—The Miami & Erie Canal diverts water around gaging station;

amount of water diverted not included in tables. of discharge. See mis-

cellaneous discharge measurements of canal, page 229.

RecurarioNn.—Flow at high water automatically regulated at the four retarding -

basins of the Miami Conservancy District above this station.
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Accuracy.—Stage-discharge relation permament; not affected by ice. Raving
curve well defined. Gage read to tenths once daily. Daily discharge ascer-
tained by applying daily gage height to-rating table. Records good except -
for October and November, for which they are fair. i

CooreraTioN.—Gage-height record fugnished by United States Weather Bureau.
Part of the discharge measurements furnished by. Miami Conservancy
District.

Discharge measurements of Miami River at Dayton, Okio, during the year ending

' Sept. 30, 1923

Made by— Jage | Dis.

height | charge height | charge

Date Made by— Gago | Dis- I Date
1’ Feet | Sec.-ft.

Feet | Sec.ft.
422

Dec.o15 | Kohlmanneand Scholla | 1.20 July 11 | Evans, Scholl, and

Jan, 27 | Koblmann, Evans,s Peacocks____________ 1.00 540 i
and Scholl ._.____.._. 2.80 2,170 26 | Morgan, Lee,and Evans .64 334
Mar. 23 |.____ do 6.251 10,800 || Aug. 24 | F. R. Morgan._.._.__.. .48 235

May 17 | Koblmann and Scholl__| 6,90 | 13,300

s Employees of Miami Conservancy District.

Daily discharge, in second-feet, of Miami River at Dayton, Ohio, fof the year ending
. Sept. 80, 1923

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

525 | 4,460 | 4,240 | 3,290 | 1,570 765 | 1,130 905 3701 . 640
470 | 4,920 | 4,600 2,970 | 1,380 765 | 1,050 835 370 | - 835
580 | 2,970 | 4,600 | 1,470 | 1,380 765 975 700 420 700
. 470 | 2,670 | 3,830 | 1,570 | 1,290 765 835 700 | 1,800 640
580 | 2,260 | 2,260 | 2,820 | 1,780 765 765 700 | 1,130 580

640 | 1,670 | 1,830 | 2,970 | 5,160 835 700 640 975 470
525 | 1,470 | 1,780 | 2,130 | 4,240 765 905 700 835 525
835 | 1,890 | 1,670 ) 1,890 | 3,130 765 | 1,210 700 700 | 470
905 | 3,130 | 1,570 | 1,670 | 2,390 835 905 835 580 325 .
905 | 3,290 | 1,470 | 2,010 | 2,130 835 905 835 525 285

700 | 2,530 | 1,380 | 5,410 [ 1,670 835 975 470 470 285
640 | 1,890 | 1,290 | 4,030 | 1,570 975 835 640 470 370
525 | 1,380 | 4,030 | 5,940 | 1,470 |10, 500 765 640 700 370
525 | 1,210 | 4,460 | 4,460 | 1,570 | 9,760 765 640 526 370

Note.—River frozen at gage Feb. 15-20; discharge interpolated.

Monthly discharge, in second-feet, of Miami River at Dayion, Ohio, for the year
ending Sept. 30, 1923

Month Maximum 1‘ Minimum | Mean Month ‘ Maximum' Minimum Mean
________ 700 ' 395 508 | May_ ... _.._. 16, 400 765 3,280
- 700 325 451 || June._ .. _._.___ 1,210 640 832
- 4, 690 470 802 )| July_ ... 905 285 577
- 9, 760 1,130 3,080 || August_..___._. 1,890 245 580
- 4, 690 905 |- 2,480 [| September.__.. 835 285 v 458
| * 10,500 1,470 3,770
i 5, 160 . 835 1,660 The year.| 16,400 l 245 1,540
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MIAMI RIVER AT VENICE, OHIO

LocaTtion.—At highway bridge three-fourths mile southeast of Venice, 400 feet
downstream from boundary line between Hamilton and Butler counties.
Indian Creek enters from right 134 miles above station.

DRAINAGE AREA.—3,780 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 14, 1915, to September 30, 1923.

Gage.—Chain gage on bridge installed August 24, 1922, at same datum as
original chain gage which was used to June 26, 1920; zero of gage 520.22
feet above mean sea level. From July 1, 1920, to August 23, 1922, a Mott
gage at different datum was used; all readings from this gage have been
reduced to original datum. Gage read by H. B. Matson.

DiSCHARGE MEASUREMENTS.—Made from bridge at gage or by wading.

CHANNEL AND coNTROL—Channel straight for 2,000 feet above and belew
gage. Left bank high, wooded; right bank fairly high, lined with trees.
All water flows under bridge up to a stage of about 25 feet. Bed of stream
composed of gravel. Control for low water is rifie at gage; control for
higher stages is long stretch of channel below gage. Zero flow would occur
at gage height —0.5 foot. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.8 feet at
7 a. m. March 16 (discharge, 20,600 second-feet); minimum stage, 1.24 feet
at 7 p. m. August 26 (discharge, 291 second-feet).

- 1915-1923: Maximum stage recorded, 24.2 feet on April 22, 1920 (dis-
charge, 55,600 second-feet); minimum stage, that of August 26, 1923.

The flood of March, 1913, the highest known te have occurred at this
station, reached a stage on March 26 of 38.0 feet referred to gage datum
(discharge estimated at 370,000 second-feet).

Ice—Stage-discharge relation not affected by ice except during unusually
severe winters.

Diversions.—The Miami and Erie Canal diverts water from this drainage
basin above the station. Miscellaneous discharge measurements are made
of the canal at Lindenwald, near Hamilton, near the point where it leaves
the basin. Amount of water diverted not included in tables of discharge.

REecuraTion.—The flow at low stages is regulated for power purposes at Hamilton
At extremely low stages a diurnal fluctuation of from 0.1 to 0.4 foot is re-
corded at Venice. The flow at high water is automatically regulated at the
five retarding basins of the Miami Conservancy District above this station.

Accuracy.—Stage-discharge relation for low water changed during high water
on April 15, 1922; not affected by ice. Rating curves well defined. Gage
read to hundredths once daily prior to August 31, 1922, twice daily there-
after. Daily discharge ascertained by applying daily mean gage height to
rating table. Records good.

CoorErATION.—Gage-height record furnished by Miami Conservancy District.

Discharge measurements of Miami River at Venice, Ohto, during the year ending
Sept. 80, 1923

Date : Made by— paige, [ Discharge

Feet Sec.-ft.
434

July 25 | MOrgan And Liee. oo e o oee oo eeece e mee e 1.51
Aug. 27| F. R. Morgan.... — - 1.48 411
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Daily discharge, in second-feet of Miami River at Venice, Ohio, for the year endmg '
Sept. 30, 1 928

P

Day Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
681 6,960 { 12,500 | 4,080 | 2,340 | 1,230 { 1,500 980 530 G648
616 616 | 8,000 | 10,300 | 2,980 | 2,100 | 1, 1,320 | 1,140 530
630 530 | 5,660 8880 2,802,220 | 1,140 | 1,140 7! 476 648
451 68t | 4,550 | 6,420 | 2,720 2,600 | 1,140 | 1,230 751 586 | 2,460
403 980 | 3,510 5,040 | 3,650 4,230 | 1, 1,140 716 | 1,680 | 1,230
451 1,140 | 3,110 | 4,230 | 6,240 | 6,960 8251 1,060 900 1,800| 751
451 |1 1,600 | 2,850 | 3,830 | 5,890 | 6780 900 | 1,320 1,230
476 1 2,850 | 6,600 | 3,510 | 5,380 | 4,710 980 | 1,3 1,410 | 1, 68,
502 | 2,6001 6,240 | 3,110} 4,230 4,230} 1,080 | L, 3. » 751 530
557 | 1,680 | 6,240 | 2,720 | 4,080 { 3,650 | 1,080} 1, QBO @81 616

1,600 4,390 2,340 6,600 | 3,110 | 1,140} 1,230 900 5567 586

1,230 | 3,790 2,340 7,900 ( 2,590 | 1,320 ( 2,340 825 4§g 4530

980 | "2,980 | 10,700 | 8,680 1 2,720 1, 500 900 Wt 530

900 | 2,220 4,550 | 6,600 { 3,930 | 10,700 | 1,140 825 751 530

980 | 2,850 | 3,930 | 5,720 | 3,370 | 10,700 | 1,600 | 716 | 716 502

900 | 5,800 | 3,510 | 18,800 | 2,850 | 15,300 | 1,500 716 648 451

900 | 4,230 2,980 | 16,000 | 2,720 | 14,300 | 1,230 586 616 502

825 3,510 | 2,220 11,000 | 2,460 | 10,300 | 1,230 616 (0] 557

788 | 2,980 | 2,220 | 7,520 2,220 | 7,330 1,060 616 451 557

716 | 3,110 | 2,460 | 6,060 ) 1,990 | 5,720 648 557 825

681§ 11,400 | 2,100 | 4,230 |.1,880 | 4,710 900 616 1, 500

681 | 10,100 | 1,880 | 5040 | 1,680 | 3, 8251 451 (1,320 825

825 | 7,710} 1,780 | 11,200 | 1,680 | 3,790 751 616 6 681

648 | 5, 1,500 | 10,300 | 1,590 | 3,110 616 557 567 681

716 | 4,390 ) 1,410{ 8,090} 1,500 | 2,340 788 502 502 681

502 | - 681 | 3,790 | 2,460 | 6, , 2,20 825 502 616
681 |1, 4,870 | 4,870 | 4,710 | 1,410 | 1,830 788 557 557 616
681 (11, 14,100 | 5,550 | 4, 1,320 1,880 900- 476 586
648 1, 1,780 | 900 | 8 751 586
616 1, 1,500 | 980! &67| 716| 530
.............. N cacewaa| 587 718 | meaee

Monthly discharge, in second-feet, of Miami River af Venice, Ohw, for the year
ending Sept. 30, 1923

Month Maximum | Minimum | Mean Month Maximum | Minimum | Mean
980 502 662 15, 300 8256 3,030
1,060 403 614 340 616 , 1560
11,400 530 1,800 1,410 1
14,100 |\ 2,220 5,300 1,680 336 741
12,500 1,410 4,270 460 451 729
18, 800 2,720 6,470
6, 960 1,230 2,760 18, 800 336 2,480

LORAMIE CREEK AT LOCKINGTON, OHIO

LocatioN.—In NE. 14 sec. 30, T. 7 N, R. 6 E,, at hiéhway bridge just below
Lockington dam of Miami Conservancy District, half a mile northwest of
Lockington, Shelby County, and 134 miles above junction with Miami River.

DRAINAGE AREA.—261 square miles (measured on topographic maps).

REecorps avaiLaBLe.—October 1, 1915, to September 30, 1923.

Gage.—Vertical staff attached to bridge pier; read by T. L. Mitehell. Zero of
gage 875.99 feet above mean sea level.

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

CHANNEL AND CONTROL.—Channel straight for 1,000 feet above and 200 feet
below gage. Banks high, riprapped. Control is a small island and riffle
of boulders 200 feet below gage. Zero flow would occur at gage height —0.3
foot, as determined September 15, 1922.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at
5.30 p. m. May 15 (discharge, 3,750 second-feet); minimum stage, 0.10
foot August 23-26, September 8-17 and 27-30 (discharge, 8 second-feet).

1915-1923: Maximum stage recorded, 10.4 feet at 4.30.a. m. May..7,
1916 (discharge, 10,400 second-feet); minimum stage, 1.0 foot at 7 a. m.
November 18, 1915 (discharge, 5 second-feet).

Maximum known stage, 15.6 feet, March 25, 1913 (discharge' estimated
by engineers of the Miami Conservancy. Distriet at 25,600 second-feet).
Icr.—Stage-discharge relation seriously affeeted by ice only during unusually

- severe winters.

Diversions.—None. ] ) ‘

RecuLaTioN.—Thete is a small amount of regulation due to storage of water in
Loramie reservoir, which controls about 30 per cent of the total drainage
area of Loramie Creek. At high stages the flow is automatically regulated

' by the Loramie retarding basin of the Miami Conservancy District.

Accuracy.—Stage-discharge relation for extremely low water changed on August
4; not affected by ice. Rating curves well defined up to 7,000 second-feet.
Gage read to half-tenths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records good except for low
water, for which they are fair.

CooreraTioN.—Gage-height record furnished by Miami Conservancy District.

Discharge measurements of Loramie Creek at- Lockington, Ohio, during the year
ending Sept. 30, 1923
[Made by F."R. Morgan]

Date » hce?ggtft Discharge Date @ h%&g)?t Discharge
Feet Sec.-ft. Feet Sec.-ft.
Aug. 1o eal.. 0.37 85 Aug. 22 . 0.15 8.9

Daily discharge, in second-feet, of Loramie Creek.at Lockington, Ohio, for the year
ending Sept. 30, 1928 -

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

) B 12 10 13 820 478 134 43 25 28 32 10 320

. 12 10 13 345 395 114 43 22 28 20 10 104
F. S 12 10 13 450 450 74 35 22 22 16 12 63

4 e 12 10 13 210 272 565 43 22 20 13 81 | 19

[ 2, 12 10 15 146 250 320 658 |+ 20 / 20 13 32 11
[ 12 10 15 114}, 134 192 690 20 207 ' 13 27 10 .

Y PN 12 10 17 104 104 152 478 20 20" 22 23 10

- S, 12 10 321 250 88 123 272 20 18 35 18 8

[ 12 10 43 286 62 175 160 22 17 28 18 8

0. 13 10 39 | 250 62| 85| 134 22 17 20 19 8

13 10 27 146 62 565 62 22 17 16 17 8

17 0 .22 81 123 | 1,240 52 | 2,410 17 15 16 8

17 13 22| - 88| 595| 595 43 | 2,000 17 13 18 3

17 4| 13 22 146 230 422 104 | 1,160 17 13 18 8

17 13 22 950 104 230 88 | 2,860 15 13 16 8

17 13 22 508 104 | 1,400 104 | 1,910 15 20 16 8

17 13 22 320 74 820 104 | 1,000 15 29 16 8

16 13 22 192 48 535 88 885 15 17 16 12

13 13 22| 175 48| 370 571 625 15 13 14 12

11 13 22| 123 48 192 52 | 345 15 13 13 16

10 13 22 43 230 15 13 13 88

10 13 22 35| 134 13 12 10 35

10 13 22 29 74 13 10 8 23

10 13 20 28 43 13 10 8 19

10 13 17 28 35 13 10 8 13

)

| 1l 17 281 39 1B 10 8 10

10 13 20 28 43 13 10 9 8

10 12 788 28 35 17 10 19 8

10 121 39 28 35 52 10 33 8

10 12] 146 28 35 43 10 33 8

10 faeaeoo. 123 ] 320 |.......| 43 |-—co._- 28 |ceeeeos 10 T4 e
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Monthly discharge, in second-feet, of Leramie Creek at Lockington, Ohio; for the year
ending Sept.’ 30, 1923

Month Maximum | Minimum | Mean Month Maximum | Minimum | Mean
17 10 12,5 2, 860 20 460
13 10 1.7 52 13 19.1
788 13 65, 5 35 10 15.8
1, 560 81 374 81 8 20.4
____________ 174 320 8 29.2
1,400 43 436
690 28 120 The year. 2, 860 8 146

STILLWATER RIVER AT PLEASANT HILL, OHIO

Location.—In SE. Y sec. 18, T. 7 N., R. 5 E., at highway bridge three-fourths
mile northwest of Pleasant Hill, Miami County, and 4 miles below mouth
of Greenville Creek.

DrAINAGE AREA.—502 square miles (measured on topographic maps).

-RECcORDS AvarLaBrLe.—October 1, 1916, to September 30, 1923.

Gaae.—Vertical staff in two sections; lower section reading from 0 to 10.3 feet
attached to bridge pier; upper section attached to downstream wing of left
abutment. Zero of gage 846.55 feet above mean sea level. Gage read by
R. L. Anewalt.

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

CHANNEL AND CONTROL.—Channel straight above and -below bridge. Control
composed of rock and gravel, practically permanent. During floods the
water overflows the levee on left bank and inundates a wide strip of bottom
land. Zero flow would occur at gage height, 0.5 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.0 feet at
8 a. m. May 15 and 16 (discharge, 4,220 second-feet); minimum stage, 1.15
feet at 8 a. m. November 12 (discharge, 12 second-feet).

1916-1923: Maximum stage recorded, 13.7 feet at 6 p. m. April 20, 1920
(discharge, 10,900 second-feet); minimum stage, 1.0 foot October 17, 1920,
July 12, 22, and August 30, 1921 (discharge, 4 second-feet).

Maximum known stage occurred on March 25, 1913, gage height 17.5
feet (discharge estimated by engineers of Miami Conservancy District at
51,400 second-feet).

Ice.—Btage-discharge relation affected by ice during severe winters; flow esti-
mated from study of observer’s motes, weather records, and records of
flow of near-by gaging stations.

Diversions.—None.

‘RrecuLation.—Negligible.

-Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read once daily to tenths, occasionally to hun-
dredths. Daily discharge ascertained by applying daily gage height to
rating table. Records good except for low water for which they are fair.

‘CooreraTION.—Gage-~height record furnished by United States Weather Bureau
and Miami Conservancy District.

Discharge measurements of Stillwater River at Pleasant Hill, Ohio, during the year
ending Sept. 30, 1923

[Mad?a by F. R. Morgan]

Date Gage Dis-

Gage Dis-
height | charge Date

height charge

|
Feet Sec.-ft. Feet Sec.-ft.
1.71 65.7 1.62 52.3
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Daily discharge, in second-feet, of Stillwater River at Pleasant Hill, Ohio, for the
year ending Sept. 30, 1923

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

26 19 71 635 685 106 141 545 141 91
31 22 70 635 635 123 106 351 141 7
29 19 7 785 351 91 64 161 77 ki
54 19 77 735 319 106 106 123 64 64
35 12 70 685 289 422 123 108 91 64
31 15 64 233 289 | 8,220 91 91 91 52
29 22 52 319 260 | 1,160 64 7 233 41
26 31 52 319 233 | 4,220 91 77 161 41
31 26 52 685 233 | 4,220 106 91 106 31
31 26 41 590 207 | 3, w 207 106 64
33 31 41 500 183 | 1,300 7 141 106 41

141 7 106 7 31

36 36 52 635 141 77 7 52 123
36 41 62 351 123 207 41 41 91
31 31 52 3L 123 161 123 52 52 91
31 31 52 422 141 141 161 52 108 64
29 41 785 | 2, 123 183 233 7 161 64
26 46 351 | 2,750 106 161 545 7 141 64
26 52 123 141 319 500 64 52
|3 S (U 386 785 |eemeacnl 233 fammened 8561 [ ooeee. 36 141 joeooe

Monthly discharge of Stzllwater River at Pleasant Hill, Okhio, for the year ending
Sept. 30, 1923

[Drainage area, 502 square miles]

Discharge in second-feet
i Run-off
Month | Per in inches
Mazimum ' Minimum | Mean square
! mile
|
..................................... 54 1. 2 31.6 0.063 0.07
52 | 12 29,3 .8058 . .06
- 785 | 31 102 .203 .23
- 2, 840 233 883 1.76 2.03
- 1,600 ! 106 | 458 .912 95
- 3,020 | 233 950 L97 2.27
785 . 106 278 . 564 62
- 4,220 j4) 750 1. 49 1.72
. 41 142 .32
- 545 36 134 . 267 31
- 580 i 22 142 . 283 33
207 | 31 9.1 181 .
............................. 4,220 | 12 337 .671 9.11
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MAD RIVER NEAR SPRINGFIELD, OHIO

LocatioNn.—In NW. £ sec. 10, R. 9, T. 4, 800 feet below Cleveland, Cincinnati,
Chicago & St. Louis Railway bridge and 1 mile west of Springfield, Clark
County. Buck Creek enters from left one-third mile above station.

DRAINAGE AREA.—460 square miles (measured on topographlc maps).

RECORDS AvAILABLE.—January 1, 1904, to March 31, 1906; February 1, 1914,
to September 30, 1923.

Gage.—Vertical staff in three sections 800 feet below railway bridge; read by
Daniel Crabtree and Sampson Carter, Zero of gage is 887.81 feet above
mean sea level.

DISCHARGE MEASUREMENTS.—Made from highway bridge 114 miles below gage
or by wading below gage.

CHANNEL AND coNTRoL.—Channel slightly curved at gage. Right bank high;
left bank fairly high. Control for low water is rifle one-eighth mile below
gage, fairly permanent. Control for higher stages is long stretch of channel
below gage. Zero flow would occur at gage height — 2.8 feet.

EXTREMES OF sTAGE.—Maximum stage recorded during year, 6.5 feet on January
28 and March 16 (discharge, 3,280 second-feet); minimum stage, 1.0 foot
August 24 and September 3, 9-12, and 14-17 (discharge, 134 second-feet).

1914-1923: Maximum stage recorded, 10.8 feet at 7 a. m. August 22,
1920 (discharge, 13,100 second-feet); minimum stage, 1.0 foot several days
in August, 1918, August and September, 1923 (discharge, 134 second-feet).

The flood of March, 1913, reached a stage on March 25 of 19.2 feet
referred to gage datum (discharge at railway bridge a mile below gage esti-
mated by engineers of Miami Conservancy District at 55,400 second-feet).

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

REeGULATION.—None.

Diversions.—The small amount of water diverted past gage by old mill race is
included in the rating of the station.

Accuracy.—Stage-discharge relation perma,nent not affected by ice. Rating
curve well defined. Gage read once daily to hundredths to December 31,
to tenths thereafter. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

CoorERATION.—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Mad River near Springfield, Ohto, during the year
ending Sept. 30, 1923

Gage | Dis- - Gage | Dis-
Date Made by— height | charge || D8te Made by height | charge
Feet | Sec.-ft, Feet | Sec.-ft.
ﬁpr. 51 Lasley Lee_.ooo.oaoo-_. 2. 60 655 || July 28 { Morgan and Lee.____.._ 1.20 | 174
8y 15 |auee. U 1/ S, 4.18 1,510 || Aug. 2| F. R. Morgan_._.._._._| 1.24 180
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a

Daily discharge, in second-feet, of Mad River near Springfield, Ohio, for the year
ending Sept. 30, 1923

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

209 196 250 660 | 040 418 382 280 230 196 250 172
209 184 196 495 795 382 382 280 250 196 172 152
209 184 196 456 575 418 346 280 250 196 196 134
209 172 196 382 495 535 418 250 250 196 615 230
209 196 329 346 418 495 615 250 250 196 312 172

184 209 250 280 382 456 750 260 250 196 % 152

196 196 280 495 346 660 418 250 250 172 172 134

196 250 196 382 312 | 3,280 3821, 228 456 312 172 134
196 346 196 22%8 %1«2] 705 346 615 250 196 152 152
196 | 222 184 | |, 280 312 418 346 456 222 172 152 172

1,640
196 209 196 840
196 222 196 495

196 | 209 196 456
196 | 250 | 196 | 418

196 209 196 382
196 184 222 575
184 196 [ 1,800 [ 3, 280

990

196 196 840 312 | 280 196 250 172
172 222 660 705 280 ) ‘280 250 196 172 172
196 |--oo-o 456 615 {--_—---| 382 ... 280 (- o-. 172 172 feeeean

Norte.—Gage not read Sept. 25-30; discharge interpolated.

Monthly discharge of Mad River near Springfield, Ohio; for the year ending Sept.
0, 1923 :

[Drainage area, 460 square miles]

Discharge in second-feet

Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile
222 172 198 0.430 0.50
346 172 215 . 467 52
1,400 184 305 . 663 76
3, 280 636 1.38 1.59
1,580 280 503 1.09 1.14
3, 382 637 1.38 1.59
7 280 384 835 93
1,520 250 458 996 115
575 196 276 600 67
312 152 196 426 49
615 134 210 . 457 53
456 134 174 . 378 42
3, 280 134 349 . 759 10.29

TWIN CREEK NEAR GERMANTOWN, OHIO

Location.—In NE. 14 sec. 14, T. 3. N,, R. 4 E,, at covered highway bridge 1 mile
west of Germantown, Montgomery County, and 2 'miles above mouth of
Little Twin Creek.

DRAINAGE AREA.—276 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 12, 1914, to September 30, 1923.
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GaGE.—Vertical staff in two sections on right abutment of bridge; read by

Thomas Stettler.

Zero of gage is 712.73 feet above mean sea level.

DisSCHARGE MEASUREMENTS.—Made from highway bridges near gage, from cable
1 mile above gage, or by wading.
CHANNEL AND coNTROL.—Channel straight for a quarter mile above and below

gage.

gage, shifts at flood stages.

below gage.

Banks fairly high. Control for low water is riffle half a mile below
Control for high stages is long stretch of channel
Zero flow would occur at gage height —0.4 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year-ending Septem-
ber, 30, 1923, 7.2 feet March 16 (discharge, 4,270 second-feet); minimum
stage, 0.16 foot October 7 (discharge, 11 second-feet)

1914-1923: Maximum stage recorded, 11.0 feet- April 21, 1920 (dlscharge,:

8,480 second-feet); minimum stage, 0.1 foot October 24, 1921 (discharge,
9 second-feet).

The flood of March—~April, 1913, reached a stage on March 25 of 18.3 feet,

referred to gage datum (discharge estimated by engineers of Miami Con-
servancy Distriet at 66,000 second-feet).
Ice.—Stage-discharge relation not affected by ice.
REeGuLaTioN.—Flow at high stages automatically regulated at. Germantown
retarding basin of the Miami Conservancy District, 114 miles above station,

after November, 1920.

Diversions.—None.

Accuracy.—Stage-discharge relatlon shifts at flood stages.

Rating curves used,

October 1, 1915, to June 3, 1916, June 4, 1916, to March 13, 1917, March 14,
1917, to September 30, 1919, well deﬁned. Curve used October 1, 1919, to

April 20, 1920, is fairly well defined, and curve used April 21 to September -
30, 1923, is well defined. Gage read to tenths once daily with additional-

readings during floods, to September 30, 1921.

Gage not read October 1 to

December 10, 1921, after which it was read to hundredths once. daily.
Daily discharge ascertained by applying daily and mean daily gage height
to rating table, except as explained in footnote to table of daily discharge.

Records good except when gage was not read, for which they are fair.

CooPERATION—(Gage-height record and part of discharge measurements fur-
nished by Miami Conservancy District.

Discharge measuremenis of Twin Creek near Germantown, Ohio, during the years
ending September 30, 1918-1923

_ Gage | Dis- _ Gage | Dis-
Date Made by height | charge Date Made by height | charge .
1917 Feet | Sec.-ft. 1921 Feet | Sec.-ft.
Oct. 8{ G.N.Burrell....._.._. 0.80 14.1 || Mar. 9{ G. N, Burrell_.__.____. 7.30 | 5,150
29 | H. W. Wesle....o...... 7.48 | 6,150
1918 May 19 1.62 152
4 H. W Wesle......._.. 2.66 444 . || June 11 .40 23.6
May 17 . ...do .. 2.30 308 Nov. 10 1.38 99.7
June 18 | G. N Burrell . | L2 32.4
Sept. 18 | F. E. Davis......___._.. 2.40 400 1922
Nov. 26 |.... A0 1.40. 69.5 || July 21 | Dornbach and Bennett.| 1.20 80,2
Sept. 2 Kohlmaxm and party. - .30 23.5 -
1919 Dee, 14 |- G0, oo 1.00 72.2-
Mar, 6 1.48 106
Aug. 18 .80 22.3 1923
18 .80 22.3 || Jan. 26 |...__ [s s 1.91 260
Sept. 30 .55 11.0 || Mar. 24 |..... do... 2,64 600
Nov. 25 1. 60 119 Apr. 65 |..... do_ . 2.85 672
L - do. .. 3.48 ) 1,010
1920 July 25 | Mergan and Lee_..__._. .46 23.8+
Sept. 3 |..._. L 1) S, .65 27.5 1 Aug. 25 | F. R.-"Morgan........... .28 14.5

NoTE.~—All measurements exeept those made by Lee, Dornbach, and Morgan were made by employees
of Miami Conservancy District.
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Daily dzscharge, in second-feet, of Twin Creek near Germantown, Ohio, for the years
ending Sept. 30, 1916-1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July “Aug. Sept.
1915-16
2,280 224 420 194 140 77 38 25
0 104 340 167 8 kid 61 61
610 194 300 167 | §, 510 77 48 31
420 104 300 194 730 77 38 25"
380 167 260 194 378 61 48 25
340 167 260 167 61 25
300 | 1,720 224 194 | 3,710 61 61 25
224 194 900 ) 1, 61 61 38
260 420 224 420 730 48 422 31
224 380 224 300 670 48 117 25
224 300 224 224 670 48 77 25
420 167 422 48 61 25
660 224 104 167 290 48 61 25
460 194 167 204 48 48 19
340 260 194 167 169 48 48 19
340 260 167 140 141 48 48 19
380 224 167 140 246 48 38 19
460 224 167 118 378 48 38 19
380 194 167 118 204 48 38
340 194 167 118 141 48 38 19
340 224 460 118 141 48 19
300 340 610 118 560 169 48 19
340 720 380 140 290 77 38 19
460 460 300 118 169 61 31 14
420 380 224 118 141 61 31 14
340 224 118 117 48 31 14
450 300 96 48 31 14
080 300 118 96 48 31 48
970 260 140 96 38 25 61
610 194 1 77 38 25 31
510 |oeaoaes 167 |oceaeee 38 i ) [
1916-17
31 19 31 246 800 117 206 240 530 178 58 49
25 19 28 204 290 96 | 1,310 400 320 178 49
19 25 204 246 96 9! 240 440 178 41 126
26 19 246 117 77 485 530 280 126 41
19 19 38 | 3,620 96 77 400 | 1,380 | 2,320 104 41 49
19 19 38} 3,170 96 61| 1,240 1,680 104 41 41
19 19 38| 1,160 96 630 485 800 1 41 34
19 19 38 96 117 400 360 440 178 41 41
19 19 48 96 320 280 320 126 41 41
19 25 48 422 378 280 280 740 104 34 4
19 25 48 290 48 334 240 240 400 104 34 41
19 25 48 169 48 | 2,540 240 240 280 104 34 4
19 25 38 141 61 | 2,720 240 2 240 85 34 34
19 25 25 96 48 | 4,070 206 178 206 | 1,040 34 34
1 25 31 96 48 | 1,380 178 178 206 206 34 28
19 25 31 9% 61 740 178 150 178 150 34 28
19 25 31 77 61 630 178 150 150 178 28 28
19 25 25 77 61 440 150 150 150 206 28 23
25 26 25 77 61 320 240 126 150 150 28 23
25 25 25 61 169 280 206 126 126 126 28 23
38 19 31 117 96 280 206 126 126 104 28 23
48 19 25 | 2,900 530 178 126 126 680 23
38 25 25| 1,160 422 485 150 150 104 70 360 23
31 38 25 466 | 1,240 | 1,680 150 240 104 70 126 23
31 38 25 204 | 680 178 178 104 70| 126 23
31 31 25 440 178 150 104 580 70 23
25 31 610 360 178 | 1,040 104 240 23
25 25 940 280 178 920 320 126 41 23
25 31 290 240 206 | 1,310 485 85 41 23
25 31 204 206 178 485 70 49 23
19 ... 204 208 | ... 530 | .. . 53 58 Jaannean
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Daily discharge, in second-feet, of Twin Creek near Germantown, Ohio, for the years
ending Sept. 30, 1916-1928—Continued
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June July | Aug. | Sept.
1917-18

23| 178 34| 34| 41| o2| 8| 400 8| 104, 41 240

23| 126| 34| 34| 41| es0| <206| 280| 8| 8| 34 150

23| 104| 34| 34] 41| 400| 630| 206 8| 49} 34 104

23| '85! 34| 34| 34| 32| 440| 206 8| - 49| 28 85

23| 70| 34| 34| 34| 92| 20| 178 V0| 41 28 85

2 58 34| 485 34| 530 178 150 70 41 28 178

3| 58| 34]2000]| 41| 360| 178 126| 104! 34} 2 126

23| 58 341,100 58| 280 | 150| 206 104 34| 23 85

23| 40| 34| '360| 580 280| 126| I178| 8| 34, 2B 70

23| 49| 34 2,080| 320 104 150| 70| 34| 23 58

23 49{ 28| 2081, 280 | 104 120 630 | 34| 41 49

o3| 49| 28| 17813710 20| '104|2080| 150 34 34| 160

23| 49| 28| 150|3,620( 680| 1265060 104| 34} 70| 400

2| 41 28| 126|1,310|1,920 126 1,600 70| 34| 49, 178

28| 41 28| 126 | 1,5 680 | 104| 740| 70| 34| 485| 128

23| 41 o8| 85! 580| 860| 8 [®° 40| 58| 34| 70 150

23| 41| 28| 70, 360 28| 14| 360| 58| 34| 34, 980

23| 41 R 58| 320 240 30| 280| 49| 41| 126| 980

50| 34| 34| 49 58| 206| 240| 240| 40, 34| 70| 980

126 34 34| 58|2080| 178 178| 240| ‘41 34| 41| 740

58 34| 41| 58| 530| 178| =208| 206| 41 28( 41| 32

22 49| 34| 85| 58| 32| 150 206 206| 41 28| 41 240
23 49| 34| 8| 49| 240| 150| 178| 178| 34| 860 | 34 178
2 41| 34| 8| 49| 240| 1s0| 178 178| 34| 118 28| 150
25 41 34| 18! 49! 80| 126| 150 150| 34| 280 28 126
26 41 34! 178 126 | 1,310 | . 180 58| 150 85 104
27 34| 34| 178 104 | 1, 150 49| 104| 150 86
28 34| 34| 178 104 126 49| 70| 360 8
20 34| 34| 178 104 |1,760 | 126{ 58| 581,100 70
30. 1,040 | 34| 49 85| ‘740 | 104| 49| 49| 830 70
3 280 |ooee- 41 85 |uccmes 104 foooooe 49| 860 |-oeeen
70| 70| 178|1,80| 104 85| 320| 280| 126 4| 178 4

68| 70{ 150 (2320 | 8| 104| 280| 360| 126 41, 85 34

58| 58| 126| 980 | 85| 104 280| 320| 104 | 34| 49 34

581 49| 126| 280 104| 85| 280 240| .104 34| 49 4

49| 41| 04| 206| 8| 85| 280 | 206 104 34| 49 28

49| 41| 104| 28| 85| 104| 240| 178) 85 ) 34| 4l 2

401 41| 104| 206| 8| 8 =240 206| 8| 58 34 18

49| 41| 85| 10| 8| 70| 280| 440| 150 | 4l 34 18

9 4 85| 150| 701,450 | 280 (1,380 | 104| 34| 34 18

41| 41| es0o| 150 70]1,040| 400|1,920| 104 34, 28 18

41 41| es0| 150! 70| 530! 485| 90| 8| 280) 2B 18

41| 41| 400| 104| 70| 360 360| 530| 126) 85| 28 18

41 411,310 104| 70| 240| 280 400] 70| 680 28 18

41| 41|1,380| 104| 104| 206 280 360| ¥O| 400| 28 13

41! 41|1170) 104 104!1,040| 280 320, 70 126| 23 13

41 41| 740! 104| 104 |5870|290] 280| 58| 126 2 13

41| 41| 400| 104| 855690 | 1,040 | 360| 150 | 104) 28 13

41 58| 320| 104| 85(3,260| 860)| B20| 126 70 28 13

41| 85| 280| 8 70|1,600| 53| 20| 70| 58, 2 13

41| 150| 240 85| 70| 630 440 280 58| 680 | 23 13

41| 126| 206 320| 491,520 34 18

49| 104| 400 280 | 49| 400 | 41 18

41| ‘85| 530 280 | 49| 240 28 13

41 85 | 400 320 49| 150 23 18

4 70| 360 485 49| 70| 126 18

49| 701 320 360| 49| 58| 104 18

49| 85| 280 320 40| 49| 4 18

68 | 104 | 240 280 | 49| 49| 28 13

126 | - 580 | 206 206| 41| 41| 13

104 | n280 | 208 1] 4| 4| 3 13

85 |ameeeedd 178 L S 126 | 58 |oceeeen
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Daily discharge, in second-feet, of Twin Creek near Germantown, Okio, for the
years ending Sept. 30, 1916-1923-—Cantinued

Day Oct. | Nov. | Dee. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
70 150 58 126 355 107 107 31 43
70 630 85 104 315 107 66 77 37
70 { 1,690 126 104 275 180 590 57 31
49 530 206 104 240 107 590 43 31
49 320 630 178 210 107 275 37 31
49 320 320 | 206 180 90 152 37 37
49 320 206 150 152 90 930 31 37

360 178 206 240 152 90 400 21 31
440 206 104 206 152 77 400 37 31
85 | 1,690 70 178 128 180 210 | 2,620 43
851 1,380 320 126 128 77 128 490 50
49 920 | 3,700 126 240 66 107 180 43
58 440 | 3, 485 | 1,610 66 90 128 37
58 360 | 1,310 90 128 315 31
&8 320 | . 400 280 445 77 490 90 31
58 280 | 3,200 400 365 66 275 355 31
70| + 126 | 1,770 | 3,300 275 37 128 540. 26
1,170 | L, 170 445 50 90 240 26
58 178 | 1,040 [ 355 50 77 128 16
49 104 630 | 5,000 275 240 77 355 16
320 | 1,100 400 | 6,620 275 50 66 90 31
85 | 1,380 360 | 2, 276 50 66 107 26
85 + 360 | 1,050 152 50 128 400 21
150 440 240 750 128 86 66 240 16
85 280 240 590 128 107 43 152 16
85 206 206 490 128 107 43 90 16
104 150 206 490 128 77 43 43 21
320 150 178 445 128 66 37 66 21
150 85 630 107 57 37 57
160 |, .oo.. 240 400 | -+ 107 57 37 50 31
440 ... _._. 150 |- .o 107 | oo 37 43 |
990 810 152 750 400 | . 57 43 90 16
930 590 180 590 366 | 67 37 16
640 540 210 490 355 31 21

400 810 930 640 180 43 21 50
315 750 490 540 43 21 31
210 750 | 1,050 445 640 43 43 26..

2,440
695
400
210
128
240

90
66
50
50
43
37 :
210 810 590 385 315 37 26 37 26-
37
31
275
57
43
37
31
26
26
26
26
21
21
21
21
16
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Daily discharge, in second-feat, of Twin Creek near Germantown; Ohio, for the years
ending Sept. 30, 1916-1923—Continued

Day Qct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
240 | 240] 2052440, 180| 180| 142 29 21
. 180 13,870 | 240| 930 163| “I58| 107| -28 16
i 201| 50| 180) 640| 275| 133 73 23| 3,870
204 | 335 174| 515| 468 | 120 57 22 490
. 2,010 | 240 140 445! 315 107 47 19 169

50
640 | 275| 225| 400| 240 111 42 17 77
400| 275! 400 355 204 %0 37 37 50
315| 180 | 400|1,530 | 169 77| 835| 169 .38
205 | 152 | 2752000 | 142 5 85 70 30
2401 +142| 240 1,600 | 138 70 73 56 26
205 240 210{ 870 {3,870 | 240 62 50 36 2
275 | 198 | 2400 | 468 | 2,000 | 169 57 39 30 23
971 158 :315| 355 810] 158 5| 540 26 23
240| 1301 ‘12| 615|4,570 | 169 54| 210 23 21
s00| 201 185| 1775520 6,070 147 51| 107 21 19
85 74| 124] 104 | 1,450 | 4,670 | 124 49 66 19 18
1 87 75| 750 | 870 120 46 54 8 18
1,980 | 135| .305| 565|83,770 | 422 42 50 17 17
668 | 315 205 445 1,050 445 38| 3815 16 14
468 | 258 | 400 | 1,770 | 640 | 355 36| 163 16 355
3781 240 "225| 750 590 | 275 37 80 16 38
315| 142 2001 540| 400 | 210 35 57 15 24
205 80| '355| 445( 355 163 31 51 14 21
5,410 72| .590| 400| 315| 133 29 57 20 19
, 270 62 "3y | 355 275( 120 2 41 33 15
810 66| 258 | 315| 316 422 26 35| 100 15
565 80| 275! 355| 275 3,470 26 33 50 14
445 7 355 | 1,050 | 275 | 640 27 26 36 14
400 73 eeamae 870 | 210{ 460 ( 540 26 26 14
315 704.......| 1,610 186 | 205| 275 23 23 14
_______ 275 166 || 2,800 |-...._.f 225 |...._.| 24 Y ——
14 14 2311,600 2710 158 128 70| 62 38 22 27
13 14 27| 640} 1,110 147 | 128 66 56 37 18 47
13 14 27| 468 (1,050 | 147 128 62 51 33( 16 - 33
13 14 24| 422 ‘45| 225 | 182 59 47 30| 275 27
12 14| 180 315| BI5| 422 490 56 44 29 70 43
1) 14| 142 275) 20| 335 870 540 42 28 2 29
11 i 90| 240| '210| 490 480 50| 133 | 750 29 295
12| 15| 355)1,530) 210! 400| 275 50 57| 990 27 77
13 14| 35| 870| 210| 400| 258 57 47 | 258 22 42
16 14| 210 615| 158 | 490| 225 62 42| m 20 33
61 4| 138| 365| 147 640| 192 57 41 66| 18 29
32 14 107 205 120] 640 163 93| 275 49| 275 22
25 16 73| 198 |2,2606] 540| 163 355 | 138 41| 11 21
22 16 62| 198| 590 490 422| 240 66 32 53 18
21 25 64| 3351 160 | ‘422! 355| 225! 210 29 41 17
19 43 295 ( 1,450 | 186 25| .30 16
20 %0 225 | 695 03 24| 22 16
23 §§ 204 | 445 66 23 20 .16
21 : 174 | 315 53 22 19 57
20| .61 52| 240 43 19 16 31
19 47 138 | 210 36 18 14 138
19( 38 120 | 163 36 17 31 38
17 31 107 | 133 33 16 25 26
16| .28 100 111 32 19 18 2%
7] 28 93 93 29 18 15 22
15 23 87 20 37 17 14 21
14 -23 85 85 35 16 1,380 17
14 23 90| 174 37 16| 174 16
14 22 87 93 39 23 85 15
14 20 77 87 43 21 4 14
W foooen.| 445] 468 | ...l 158 |._.._.. 64 | oo 14 £

NoTE.—(age not read Dec. 27, 28, 1916, Tan. 4-7, 21-23, Feb. 23, 24, Mar. 12-15, 23, 24, Apr. 2, 3, May 4-6,
28-30, June 5-7, Aug. 22, 23, 19 7, T

17, Jan. 6-8, Feb. 9—14, 19-21, 25-27, Mar, 1, 2, 13-15, A

pr. 26—30 May 12-14,

Aug. 29, 30, Dec. 13-15, 1918, Jan. 1, 2, Mar. 9-11, 15-19, 27 28, Apr 10, 11, 16-19, May 8-11, July 13, 14,
20-22, 1919 dxscharge estimated. No gagevhelght record Oct, 1 to Dec. 10, 1921 mean dxﬂcharge for perlods
indicated by braces estimated by comparison with record of flow of Miami River.
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Mon hly discharge of Twin Creek near Germaniown, Ohw, for the years ending
Sept. 30, 1916-1923

[Drainage area, 276 square miles]

Discharge in second-feet
Run-off
. Month Per in inches
Maximom | Minimnm | Mean square
mile
1915-16
1,320 .82 215 0.779 0.90
1,880 69 222 . 804 .90
2,040 69 369 1.34 1.54
5,060 194 | 1,520 5.51 6.35
2,280 224 446 1.62 1.7
3,080 167 1.99 2.29
610 167 262 940 1.06
900 | 99 189 . 685 .79
5,510 | 77 608 2.20 2.46
169 | 38 88.1 .211 .24
422 25 5.0 L214 |- .25
61 1 25.7 .003 .10
5,960 14 378 1.37 18.63
48 19 2.5 .10
38 19 24.5 089 .10
940 25 99,5 .361 .42
Jannary. .. 3,620 61 596 2.16 2.49
February 1,240 48 184 . 667 .60
March... 4,070 61 654 2.37 2.73
il 1,310 150 334 1.21 1.35
1,380 126 384 1.39 1.60
104 401 1.45 162
1,040 58 171 .620 it
680 28 76. 5 277 .32
126 | 23 35.9 . 130 14
4,070 | 19 250 . 906 12.27
1,040 23 77.1 219 .32
178 34 53.2 . 193 .22
178 28 6L 5 .23 .26
2,000 34 195 . 707 .82
3,710 34 865 3.13 3.26
1,920 85 385 1.39 1. 60
1,840 85 382 1.38 1.54
5,060 104 481 174 2.01
630 R 85.6 .310 .35
860 28 87.3 .316 .36
1,100 23 147 . 533 .61
980 49 245 .888 .99
5,060 2| %1 . 909 12.34
October ... 126 41 52.4 .190 .22
Novemb 580 41 88.7 321 .36
D TICTS (011 1,380 88 385 1.39 1.60
January... 2,320 297 1.08 1,24
February.. 104 70 85.1 . 308 .32
March.. 5,870 70 937 3.39 3.91
April. 2,900 178 428 1.55 173
May 1,920 160 412 1.49 1.72
June 150 41 81.6 . 296 .83
July 1,520 3. 185 . 670 W7
August. 178 28| 40 .159 .18
Septemb £ 1B 19.3 070 .08
THE JORT - - e oeeeeeeeemme e eaen 5,870 13 264 .920 12.46
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Monthly discharge of Twin Creek near Germaniown, Ohio, for the years ending
Sept. 30, 1916—-1923—Continued

Discharge in second-feet.
‘ Run-off
Month Per | ininches
Maximum | Minimum | Mean squar
mile

1,100 13 107 0. 388 0.45
3, 300 104 658 2.38 2,66
1,040 58 305 1.11 1.28
440 49 125 .453 .52
1,690 85 535 1.94 2.09
3,700 58 619 2. 2% 2.58
6, 620 104 895 3.24 3.62
1,610 107 299 1.08 L
240 37 88.0 .319 .36
930 137 191 . 692 .80
2,620 21 231 8371 ' .96
50 16 30.0 . 109 .12
6,620 13 338 122 16. 68
445 9 39.2 . 142 .16
1, 530 26 202 .732 .82
1,170 107 317 1,15 1.33
260 90 478 1.73 1.99
2, 260 152 720 2,61 2.72
4,970 152 | 1,280 4,64 535
3,470 275 798 2.89 3.22
640 66 230 .833 .96
445 31 62.2 . 225 .25
400 16 45.9 . 166 .19
2, 440 16 186 . 674 .78

275 16 53.5 L194 .
4,970 9 366 1.33 17.99
October .127 .15
2.17 2.42
2.51 2. 89
. 895 1.03
1.4 1. 50
2.92 3.87
5,14 5.74
3 1.29 1.49
88.9 . 322 .36
98.2 . 356 .41
33.8 L122 .14
September. . s 3, 870 14 184 . 667 .74
. The year- ..o eeeaieiemas 6,070 |ocoooaeeaas 412 1. 49 20. 24

1922-23

October. .. iccaeees 61 11 18.2 . 066 .08
November. 93 14 25, 4 . 092 .10
DeCember. e 3,770 23 264 . 957 1.10
January. 3,370 147 634 2.30 2.65
February..._. - 2,710 440 1,59 1,66
March - 4,270 147 552 2.00 2.31
Aprilo ... 870 77 216 . 783 .87
May. —— 1, 450 50 194 . 703 .81
June___. - 275 29 70.3 . 255 .28
July 990 14 91.3 .331 .38
August_ . .- 1,380 14 96.0 .348 .40
September.... .- 295 14 40.9 . 148 W17
The Yeare cacemcun o ccammc e 4,270 11 220 . 797 10. 81




90 . SURFACE ‘WATER SUPPLY, 1923, PART III

WABASH RIVER BASIN
EMBARRASS RIVER AT STE. MARIE, ILL.

Location.—In see. 30, T. 6 N.,-R. 14 W. second principal meridian, at highway
bridge at north end of Main Street, Ste. Marie, Jasper County, 214 miles
upstreair from mouth of North Fork.

DRAINAGE AREA.—1,540 square miles.

RECORDS AVAILABLE.—OQOctober 20, 1909, to December 31, 1912; August 24, 1914,
to September 30, 1923.

Gaae.—Chain gage attached to bridge; read by F. C. Armstrong.

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

CHANNEL AND CONTROL.— Measuring section is at a pool. Low-water control is
about 400 feet below gage; coarse gravel, likely to shift.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 20.3 feet
March 18 (discharge, 14,700 second-feet); minimum discharge, 16 second-
feet on October 1 and 4.

1909-1912 and 1914-1923: Maximum stage recorded, 21.8 feet April 18,
1922 (discharge, 22,600 second-feet); minimum stage, 1.1 feet September
5-9, 1914, and October 19, 1914 (discharge, 1.0 second-foot).

Flood of spring of 1908 reached a height of 22.5 feet referred to present
gage. .

Accuracy.—Stage-discharge relation changed during high water of March and
after May 31; probably also changed at high stages by an unknown amount
by straightening of channel and building of levees some distance below the
gage during thespring of 1923; affected by ice for short period during winter.
Rating curves used October 1 to March 20 well defined below and fairly
well defined above 80 second-feet; curves used after March 20 fairly well
defined. Gage read to hundredths once daily. Daily discharge ascertained
by applying daily gage height to rating table. Records fair.

Discharge measurements of Embarrass River at Ste. Marie, Ill., during the year
ending Sept. 30, 1923

[Made by H. E. Grosbach]

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
Oct. 24 . ees 2.7 19.8 || Sept. 17 ool 2.27 64. 5
May 24 i cacmean 5.27 721
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Daily discharge, in second-feet, of Embarrass River at Ste. Marie, Iil., for ke year
ending Sept. 30, 1923

Day Qct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
16 18 21 232 | 1,480 216, 890 544 | 1,100 160 210 160
17 18 24 232 | 1,480 216 816 498 902 160 150 220
17 18 28, 232 | 1,060 250 790 475 738 160 68 250
16 18 31 184 366 | 1,260 765 452 610 160 86 150
17 17 60 162 232 | 1,780 | 1,320 A08 535 160 ] 122
18 17 31 152 268 | 1,820 | 2,620 386 468 190 220 114
22 18 49 428 250 2,020 365 424 210 131 99
35 181 - 930 250 250 | 2,100 | 2,020 | 365 380 220 685 9
67 18 563 184 250 { 1,230 | },940 344 360 902 | 3, 800 92
4 18 250 184 250 | 1,060 | 1,840 320 402 | 1,650 86
40 17 168 168 216 { 1,370 1 1,470 324 300 300 { 1,040 86
37 17 107 152 232 | 4,100 | 1,200 324 424 250 | 1,230 160
26 17 68 122 | 1,440 | 5, 1, 560 1,040 340 | 1,070 106
18 17 80 168 | 1,300 | 6,140 | 3,700 3 424 280 738 92
36 18 68 268 428 | 4, 3,600 | 3,150 340 210 512 74
32 19 66 326 286 | 8,320 | 2,020 | 5,090 280 140 424 63
32 20 60 406 268 (13,200 | 1,770 ; 5,600 260 122 360 [}
26 22 56 346 886 (14,700 1 1, 3, 060 260 106 300 63
23 19 55 268 346 | 8,100 | 1,410 | 1,680 300 92 260 200
22 19 50 216 326 | 6,540 § 1,200 | 1,380 250 92 200 | 1,410
20 19 45 232 268 | 5,800 | 1,090 | 1,110 210 86 170 560
19 19 41 268 250 | 5,160 | 1,000 918 190 79 280 380
18 19 38 250 216 | 4, 946 765 170 74 170 | . 280
22 19 38 184 200 | 2, 946 665 160 68 140 230
20 19 41 160 200 | 2,080 790 592 150 63 122 190
18 19 50 144 200 | 1,800 690 568 140 63 114 160
18 19 107 €65 58 114 | 140
18 20 428 640 56 122
18 21 386 640 54 610 140
17 21 268 692 54 280 114
17 232 54 180 [iveuoo

Monihly discharge of Embarrass River at Ste.” Marte, Ill., for the year ending Sept.
! 0, !
[Drainage ares, 1,540 square miles]

Discharge in second-feet

Run-off in
Month Per inches
Maximum | Minimum | Mean square
. mile
67 16 24.7 0. 016 0.02
22 17 18.6 .012 .
930 21 143 093 11
720 122 | 254 165 .19
1,480 200 459 298 .31
14,700 216 | 3,090 2. 40 2,77
3, 700 592 | 1,420 .922 1.63
5, 600 324 | 1,120 727 .
1,100 140 377 245 «27
902 54 173 112 13
3, 800 68 519 337 .39
1,410 63 201 131 16
14,700 16 704 . 457 6.22

LITTLE WABASE RIVER AT WILCOX, ILL.

LocatioNn.—In SW. 14 sec. 3, T. 2 N,, R. 8 E,; at highway bridge at Wilcox,
Clay County, 6 miles southea.st of Clay Clty and a quarter of a mile below
mouth of Big Muddy Creek.

DraiNaGE AREA.—1,130 square miles.

RECORDS AVAILABLE.—August 22, 1914, to September 30, 1923

Gage.—Chain gage attached to bridge; read by Mrs. Kate Holman.

DISCHARGE MEASUREMENTS.— At ordinary stages made from downstream side of
bridge, which is at a pool; during high water made also from bridge across
drainage ditch and overflow section about half a_mile east of the hlghwa.y
bridge.

49245—261—wsPp 563——T7
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CHANNEL AND coNTROL.—Bed composed of heavy clay, low-water control is
about 100 feet below bridge; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 22.15 feet
March 17 (discharge, 7,170 second-feet) ; minimum stage, 1.68 feet Novem-
ber 2 (discharge, 2.8 second-feet).

1914-1923: Maximum stage prevailed August 22, 1915 (gage inaccessible,
discharge estimated at 14,000 second-feet) ; minimum stage, that of November
2, 1922, as given above. :

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 10 and 1,000 second-feet; fairly well defined between 1,000
and 8,000 second-feet, and extended above 8,000 second-feet. Gage read to
hundredths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records good except for very high stages.

Discharge measurements of Little Wabash River at Wilcox, Ill., during the year
ending Sept. 30, 1923

{Made by H. E. Grosbach]

(Gage Dis- e | Dis-
Date hefgxﬁlt charge | Date heigixt charge
Feet, | Sec.-ft. Feet | Sec.ft.
Mar. 12 L 15,00 | 92,580 || Sept. 1B { o cueeiieicmaccacenaan 2.76 42.2

e Discharge corrected for rising stage, 2,260 second-feet.

Daily discharge, in second-feet, of Little Wabash River at Wilcoz, Ill., for the
year ending Sept. 30, 1923

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

702
561

P OubgR OISO N

wee BEE

51

NPENNN RPEAN SNNGR WGP R W R0
DR DOD ST SHOND DONOD WRRD S0

AT NADIOID OO oo

g0 oo

228 [cmceee- 340 353

Nore.—Discharge estimated Dec. 18-25 on account of ice from gage heights and observer’s notes, Low-
water readings not obtained June 5 to Sept. 17 on account of sand bar under gage. Discharge estimated
Aug. 1, 21, 22, 28, 29, Sept. 11, 12, 14, 16, and 17.
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Monthly discharge of Little Wabash River c(zgtg?ilcow, L., for the year ending Sept.

[Drainage area, 1,130 square miles]

Discharge in second-feet
Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile
October._ ... 42 3.0 8.77 0.008 0. 009
November.. 8.6 2.8 5. 57 . 0056 006
ecember. 1,320 8 186 . 165 19
January. ... 1,220 76 282 . 250 29
February. 2, 900 76 695 615 69
Mareh_ 7,170 228 | 2,550 2.26 2.61
April_____ 4, 050 171 1, 090 9656 1.08
May 4,930 61 1, 080 956 1.10
August. oL 2, 530 85 656 581 67
September. oo oo eoaeiiaioen 756 34 160 142 18

SALINE RIVER BASIN
MIDDLE FORK OF SALINE RIVER NEAR HARRISBURG, ILL.

LocaTtion.—In sec. 13, T. 9 8., R. 6 E., on highway bridge 2 miles east of Harris-
burg, Saline County, 5 miles above junction with South Fork.

DRAINAGE AREA.—198 square miles (measured on topographic maps and United
States Geological Survey map, scale 1: 500,000).

REecorps avarnaBLE.—October 25, 1922, to September 30, 1923.

GAGeE.—Chain gdge-attached to downstream side of old bridge was used unti]
May 21, 1923, when the gage was placed on the new highway bridge which
had been completed in 1923; datum unchanged. Gage read by Henry
MecGuire.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Control is clay and mud, probably shifting. Banks
wooded above low-water stages; right bank is overflowed during extreme
high water.

EXTREMES OF DISCHARGE.—Maximum stage occurred February 2-4 when water
was over old bridge; minimum stage. 0.50 foot October 28 (discharge, 0.6
second-foot).

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined below 1,000 second-feet and extended above that point.
Gage read to hundredths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records fair for stages below
1,500 second-feet; poor for higher stages.

Discharge measurements’ of Middle Fork of Saline River near Harrisburg, Il.,
during the year ending Sept. 30, 1923

[Made by H. E. Grosbach]

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet . | Sec.-feet Feet Sec.-feet
OCt. 25 - oo 0.71 11| Septe19m e e cccercameanan 3.48 100
Mar. 14l 10. 74 402 - | N 11. 56 824
May 2o e ceecccaea 3.12 49.3
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Daily discharge, 'iﬁ secotid-feet, of Middle Fork of Saline River near Harrisburg, Ill.,
for the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan, | Feb. | Mar.| Apr. | May | June | July { Aug. | Sept.
11 1.0 5.7 4.3 2.0
1. 6| 7 3.0 2.8 218
1.6 T 2.4 1.9 36
1.6 183 L2 1.6 32
1.6 18 4. 611,010 19
1.1 4.6 11 {1,030 21
L1 2.7 4.2 868 144
11 2.0 2.5 718 63
2.1 1. 4 2.0, M 7.8
18| 1.4 1.6 67 4.0
1.6 1.4 1.2 19 5.6
1.1 1.0 5.8 13 4.1
.8 1.0 20 7.8 2.9
2.1 14 4.7 4.2 3.5
2.1 1.4 3. ) 2.0/ 1.9
L5 1.4 559 274 1.2
1. B 2.0 290 |1,010 2.4
4.8 1.4 120 |1, 4.9
2.1 1.4 85 11, 387
2.1 1.0 12 571 868
b2 VRN RN 1.5 1. 0| 5.5/ 138 337
22_.. 1.0 1.0 4.41,140 21
.8 1.4 4. 6/1,050 14
.8 1.4 4,0/ 319 4.2
1.0 1.4 300 23 3.4
1.0 1.4 L8 16 7.5
1.4 778 3.2 12 6.0
1.4/ 838 2. 4| 9.2 4.6
1.0 623 1.7 7.1 2.4
1.0] 499 3.4 4.1 50
....... 732 3.0 24 ..

Monthly discharge of Middle Fork of Saline River near Harrisburg, Ill., for the
year ending Sept. 30, 1923

[Drainage area, 198 square miles}

Discharge in second-feet

. Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile
1.1 0.6 0.90 0. 005 0.001
4.8 .8 1. 50 . .

836 .7 119 . 601 .89
2,060 8 468 2.36 2.72
2,060 13 492 2.48 2.21
2,790 .49 546 2.76 3.18
2,470 16 412 2.08 2.32
584 3.3 63.7 .322 .36

1, 280 1.2 102 .515 59
1,720 18 393 1.98 2.28
868 12 74.4 .376 .42

CUMBERLAND RIVER BASIN
CUMBERLAND RIVER AT BARBOURVILLE, KY.

LocaTioN.—At main highway bridge at Barbourville, Knox County, three blocks
south of courthouse. Richland Creek enters a quarter of a mile below gage.
DRAINAGE AREA.—982 square miles (measured on topographic maps).
Recorps avarLaBLE.—October 1, 1922, to September 30, 1923.
Gage.—Chain gage on downstream side of bridge; read by J. L. Blair.
DISCHARGE MEASUREMENTS.—Made from brid‘ge or by wading.

v
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CHANNEL AND cONTROL.—Channel straight 700 feet above and 500 feet below
gage. Banks high and subject to overflow only during extreme floods. Bed
composed of rock. Control for low stages is rock ledge 20 feet below gage;
permanent. A constriction in the channel a short distance downstream is
the control above gage height 4.5 feet.

EXTREMES OF DISCHARGE.—Mazximum stage recorded during year, 30.6 feet at
7 a. m. February 4 (discharge, 18,600 second-feet) ; minimum stage, 0.15 foot
October 5, 6, and 21-23 (discharge, 18 second-feet).

Accuracy.—Stage-discharge relation permanent; not affected by ice during year-
Rating curve well defined below-4,000 second-feet and fairly well defined
between 4,000 and 18,000 second-feet; extended above 13,000 second-feet.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records below 4,000 second-
feet, good; above that point, fair.

Discharge measurements of Cumberland River at Barbourville, Ky., during the year
ending Sept. 30, 1923

- Gage Dis- - Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet | Sec.-ft. Feet | Sec.ft.
Oct. 1| King and Livingston...{ 0.19 17.5 || Feb. 16 { P. P. Livingston.__._.. 4,27 3,330
Nov. 30 | Hanson and Livingston .43 43.0 || Jupe 19 ._... i [ SO 1.40 488
b P— (s 1\ S, .43 45.2 || July 27 | Livingston and Cla
Dee. 23 ... (s 1) SO 1.86 755 5103 + T, .82 166

Daily discharge, in second-feet, of Cumberland River at Barbourville, Ky., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
20 20 44 910 | 7, 3,300 840 | 3,000 780 398 205 68
20 25 60 | 2,860 310 | 2,320 720 | 1,960 600 425 271 58
20 25 288 | 2,320 ]15,200 | 1,740 630 | 1,450 510 425 245 50
20 25 540 | 1,850 118,000 | 1,360 690 | 1,200 370 359 215 50
18 25 | 1,740 ( 1,360 (11,500 | 1,120 | 1,120 | 1,200 271 225 44
18 25 12,320 | 1,200 | 4,950 | 1,850 | 1,450 | 1,640 398 750 200 48
20 25 | 1,050 980 | 3,840 114,300 | 1,120 | 1,740 368 | 1,200 235 75
28 25 | 1,540 910 | 2,450 [11,500 | 1,640 ¢ 1,850 354 | 1,540 205 245
40 25 | 2,080 840 | 2,580 | 5,250 | 1,360 | 3,430 315 | 1,540 240 271
35 25 | 1,960 980 { 2,580 | 2,860 | 1,120 | 3,540 910 720 205
) ¥ P, 38 25 11,120 810 | 2,720 | 3,780 910 | 2,450 425 720 540 200
120 . 35 25 840 690 | 2,580 | 8,280 840 | 1,850 { 1,200 425 398 160
.............. 30 25 630 630 | 9,800 | 9,400 780 | 1,640 | 3,540 570 | 1,360 128
) L S 25 25 480 540 |15,800 | 4,920 | 2,720 | 2,580 | 3,430 370 99
15 . 20 35 {6,250 | 1,050 | 8,280 | 2,080 | 5,340 | 2,200 | 1,640 271 750 72
20 50 | 7,800 | 1,850 | 3,630 | 4,520 | 4,490 | 2,860 | 980 | 690 | 452 54
20 8515, 1,850 | 1,850 | 7,100 | 2,860 { 2,450 910 | 1,360 320 48
20 721 9,470 | 1,280 | 1,640 | 4,820 | 2,080 | 1,960 660 810 48
20 85 | 4,520 | 1,050 | 1,360 | 3,840 | 1,540 | 1,360 510 480 220 44
20 80 | 1, 96 0 1,120 ¢ 3,300 | 1,280 ! 1,280 398 315 180 40
18 72| 1,120 | 1,280 910 | 2,450 980 | 1,640 354 235 148 62
18 80 810 | 2,080 840 | 1,280 288 180 132
19 80 720 | 6,750 690 | 5,220 780 | 4,340 255 148 170 62
25 65 570 | 6, 250 600 {10, 300 750 | 8,460 332 271 136 68
28 56 510 | 5, 870 | 6,500 660 | 4,800 810 250 140 58
30 44 425 | 4,280 600 | 4,430 570 | 2,860 600 165 124 62
32 40 370 | 8,430 | 1,450 | 2,720 540 | 1, 960 690 148 102 54
30 40 398 | 9,820 | 3,710 | 1,850 810 | 1,360 | 1,120 132 88 54
25 40 600 (10,100 |___..__ 1,450 | 4,860 | 1,120 [ 124 113 50
22 630 ( 4,840 (... 4,640 | 1,050 510 165 116 4
20 focooeoe 690 | 6,020 |____._. 910 |- 980 170 [ ——

Norte.—Gage not read Mar. 31; discharge interpolated.



96 SURFACE WATER SUPPLY, 1923, PART III

Monihly discharge of Cumberland River at Barbourville, Ky., for the yeur ending
Sept. 80, 1928

[Drainage area, 982 square miles]

Discharge in second-feet

" Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile
40 18 24.3 0.025 0.03
85 20 43.7 .04 .05
9, 470 44 | 1,850 1.88 2.17
10, 100 540 { 2,820 2,87 3.31
18, 000 570 | 4,720 4,81 5.01
14,300 910 | 4,400 4.48 5.16
5,340 540 [ 1,630 1.66 1.85
8,460 980 | 2,310 2.35 2.71
3, 540 255 783 .797 89
1,540 124 510 . 519 60
1,360 88 309 .315 36
40 86.3 .088 .10
18,000 18| 1,610 1.64 22.24

CUMBERLAND RIVER AT CUMBERLAND FALLS, KY.

Location.—At Cumberland Falls post office, Whitley County, 400 feet above
falls, 13 miles east of Cumberland Falls railroad station, McCreary County.

DRAINAGE AREA.—2,010 square miles (revised measurement on topographic
maps).

RECORDS AvAILABLE.—August 15, 1907, to December 10, 1911; April 1, 1915,
to September 30, 1923.

Gaage.—Staff in three sections, inclined and vertical, on right bank 400 feet above
brink of falls, established April 3, 1915, and reconstructed July 22, 1923;
read by Miss Alice Brunson and Mrs. Arthur Hansford.

Di1scHARGE MEASUREMENTS.—Made from cable 600 feet above gage or by
wading. A reference gage on left bank near cable is used to determine
depths when soundings at cable can not be made.

CHANNEL AND coNTROL.—Solid rock; permanent. At high and medium
stages the edge of the falls serves as control, there being a vertical drop of 68
feet at this point. During extreme low stages the river, just above the
falls, flows in several small channels or crevices.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8. 4 feet at
5 p. m. February 3 and 8 a. m. February 4 (discharge, 30,900 second-feet);
minimum stage recorded, 1.09 feet October 6 and November 13, 14 (dis-
charge, 34 second-feet).

1907-1911; 1915-1923: Maximum stage recorded, 12.5 feet at 7.30 a. m.
January 28, 1918 (discharge, 59,600 second-feet); minimum stage, 1.04 feet
September 29, 1919 (revised discharge, 22 second-feet).

Ice.—Stage-discharge relation not affected by ice.

ReauratioNn.—Low-water flow may be affected to a small extent by operation
of power plant at Williamsburg, about 25 miles upstream.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
fairly well defined below 500 second-feet and well defined between 500 and
35,000 second-feet. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good except those below 500 second-feet, which are fair.
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Discharge measurements of Cumberland River ai Cumberland Falls, Ky., during
the year ending Sept. 30, 1923

Date Made by—

Gage Dis-
height | charge

Date Made by—

G Dis-
heggt charge

Oct. 8 | King and Livi;

July 19 | Livingston and Clawson|
Sept. 27 | J. P. lawsgm_.-*

ton...

Feet | Sec~ft,
1.09

2.35 | 1,650
1261 109

33.4 |} Sept. ?é J. P, Clawson.....

_____ 126
..... 122 113

Feet | Secft.
109

o

Daily discharge, in second-feet, of Cumberland River at Cumberland Falls, Ky., for
the year ending Sept. 80, 1923

Day Oct. | Nov.| Dee. Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.| Sept.
49 49 5,080 | 1,800 | 7,260 | 3,570 | 920 | 860 187
49 46 4,450 | 1,670 | 4,450 | 2,800 728 858 195
43 43 4,760 | 1,560 | 3,300 | 1,890 591 526 | 187
40 40 2,800 2,800 | 1,360 | 500 526 171
37 37 2,330 | 2,110 | 2,330 | 1,180 526 742 1587
34 37 3,300 | 4,450 | 2,130 | 1,180 { 714 | 1,000 129
49 37 26,200 | 4,150 | 2,440 | 1,090 | 1,780 | 1,000 118

273 37 26,200 8,570 | 2,680 920 | 4,180:) 845 187

129 37 19,800 | 3,300 | 2,800 873 3,850 | 672 350
93 ' 87 10,400 | 2,680 { 4,150 | 815 | 2,560 | 552 467
73 37 8,110 [ 2,220 | 4,150 | 800 | 1,560 | 644
68 37 19,800 | 2,000 | 3,050 | 1,360 | 1,000 | 845 370
69 34 23,000 | 1,800 | 2,560 | 2,220 920 | 1,890 310
78 34 15,600 | 6,100 | 2800 | 3,850 |- 815 | 2, 560 273
78 49 7,680 | 9,000 | 3,050 | 3,570 | 770 | 2,220 239
73 53 8,550 | 9,930 | 3,570 | 2, 560 845 | 1,800
65 57 13,400 | 6,860 | 4,150 ) 1,780 | 1,000 | 1,180 171
57 85 12,400 | 4, 3,570 | 1,360 | 1,670 157
49 104 8,110 | 3,570 | 2,9 L1 1,670 658 1
43 17 5,410 | 2,920 | 2,330 920 552 129
40 157 4,450 | 2,440 | 2,330 742 617 116
37 143 4,450 | 2,110 617 ‘526 401 104
49| 143 9,030 | 1,800 | 5,750 | 539| 456 | 360
61 143 18,000 | 1,670 | 15, 600 390 320 83
57 129 18,000 | 1,670 | 14,000 500 330 310 104
49 129 11,400 | 1,460 | 8, 1 290 260 104
46| 122 6,860 | 1,270 | 4,760 | 1,270 | 256 | 256 | 93
43 116 4,150 } 1,270 | 3,570 | 1,270 239 239 93
40 110 3, 5,750 | 2, 1, 890 200 222 83
37 2,680 | 9,000 | 2,440 | 1,360 | 1,270 214 83
40 |oeeeacn 2,330 2, 440 1,460 | 205 |oeeeaes

Monthly discharge of Cumberland River at Cumberland Falls
ending Sept. 30, 1923

[Drainage area, 2,010 square miles}

, Ky., for the year

Discharge in second-feet
Run-off in
Month . Per inches
Maximum | Minimum | Mean square
mile
OCtODOL e e oo 273 34 62.7 0.031 0.04
November 171 34 7.7 . 039 .04
December. - oo 19, 800 98 | 4,270 2.12 2.44
JBNUATY - oo e 22, 300 1,180 | 5,940 2.96 3.41
February. - 29, 500 1,180 | 9,59 4.77 4,97
BT £ 7« R SOOI 26, 200 2,330 | 10,100 502 5.79
i 9, 930 1,270 | 3,480 1.73 1.93
15, 600 2,110 | 4,250 2.11 2.43
3,850 500 | 1,500 . 746 .83
4,150 239 | 1,090 . 542 .62
2, 560 205 72 . 384 .44
46, 83 185 .09 .10
29, 500 34| 3,420 1.70 23.04
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CUNMBERLAND RIVER AT BURNSIDE, KY.

LocarioNn.—Below mouth of South Fork of Cumberland River at Burnside,
Pulaski County.

DRrAINAGE AREA.—4,890 square miles (measured on topographic maps and maps
of Kentucky and Tennessee prepared by the United States Geological
Survey; scale, 1: 500,000).

REecorps AvAILABLE.—Qctober 1, 1914, to September 30, 1923

Gaage.—Vertical staff in two sectmns on piers of toll bridge across South Fork
about 700 feet above mouth. Sea-level elevation of zero of gage 589.53
feet (Smith Shoals survey datum, United States Engineer Corps).

DiscHARGE MEASUREMENTS.—Flow of South Fork is measured from highway
bridge; the Cumberland above the South Fork is measured from a boat, or
from the Queen and Crescent Railroad bridge.

CHANNEL AND cONTROL—Channel permanent except for deposits of mud,
which are washed away at high stages. Low-water control is crest of dam
No. 21, 28 miles below Burnside; gage height of crest of dam, 1.47 feet. The
dam is a concrete structure, and probably little or no water leaks through
dam and lock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 48.2 feet at
12.30 a. m. February 4 (discharge, 103,000 second-feet); minimum stage,
1.9 feet October 7, 17, 19, 21, 23 (discharge, 175 second-feet).

1915-1923: Maximum stage recorded, 69.5 feet at 1 a. m. January 29,
1918 (discharge, roughly, 157,000 second-feet); minimum stage, 1.8 feet
September 18-21, 1919 (discharge, 115 second-feet). Lower stages have
been recorded but were due to lowering of pool to render assistance to navi-
gation interests.

The flood of January 29, 1918, reached the highest stage recorded since
December 15, 1884, the date on which the original gage was established.

Ice.—Stage-discharge relation seldom affected by ice.

RecuraTion.—Stage at low water will be affected by any manipulation of the
level of pool No. 21 at the lock.

Accuracy.—Stage-discharge relation fairly permanent although at low stages
it may be affected by inflow between the gage and the dam as result of
heavy local showers in the basins of small intervening tributaries; not
affected by ice during year. Rating curve fairly well defined below 30,000
second-feet; above 30,000 second-feet curve is an extension and may be
considerably in error. Gage read to tenths omce daily. Daily discharge
ascertained by applying daily gage height to rating table. Records fair
below 30,000 second-feet; subjeet to error above that point.

CoorerATION.—Gage-height record furnished by United States Weather Bureau

Discharge measurements of Cumberland River af Burnside, Ky., during the year.
ending Sept. 30, 1923

. Discharge (second-feet)
Gage
Date Made by— lzglggt South Mai
e ou ain
Fork river Total
Oct. 4 2.07| © 12 106 23
Jan, 12 . P. 9.79 3,920 7,480 11, 400
July 22 lemgston and Clawson.... 2.94 325 766 l, 090
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Daily discharge, in second-feet, of Cumberland River at Burnmde Ky., for the year
ending Sept. 30, 1923

Day -| Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
310 650 | 4,590 | 41,800 { 10,300 | 5,520 | 16,700 | 11,700 | 3,580 | 2,350 750
240 660 | 4,830 | 43,600 | 10,800 | 4,720 { 12,400 | 0,510 1 2,500 | 2,830 650
310 760 | 6,210 | 93,600 | 9,040 | 3,960 { 9,040 | 6,490 | 2,230 | 2,590 750
240 | 1,870 | 7,520 { 97,600 | 7,520 ( 3,830 | 6,640 | 4,850 | 1,520 | 2,350 860
310 3 7,070 | 63,100 | 6,210 o 5,590 | 3,830 | 1,410 | 2,350 750

0,040 | 6,070 | 40,000 |- 7,820 | 13,700 | 4,850 | 3,580 | 1,800 | 2,330 660
310 | 9,040 | 5,250 | 25,500 | 60,600 | 13,200 | 4,580 | 3,080 | 2,350 | 1,870 960
9,200 | 4,850 | 15,900 | 73,300 | 10,800 | 4,590 1 4,200 | 4,850 850 960
310 | 13,200 | 4,590 | 12,700 | 40,800 | 8,890 | 4,850 | 3,580 | 0,040 | 3,110 | 1,180
13,200 | 4,200 | 12,100 | 24,900 | 7,660 | 4,980 | 2,960 | 6,210 | 3,080 [ 1,300
310 | 10,300 | 3,580 | 10,900 | 17,400 | 6,210 | 5,790 | 2,470 | 4,200 | 2,830 | 1,410
7, 8,580 | 10,800 | 33,500 | 5,120 | 5,790 | 2,890 | 2,960 | 2,230 | 1,070
810 | 5930 | 3,080 | 20,300 | 60,400 | 4,860 | 4,850 | 9,980 | 2, 7%98 6,640 | 1,1
240 | 4,460 | 2,960 | 52,500 | 38,100 | 9,040 | 6,920 | 14,200 | 1,760 | 4,720
310 | 17,800 | 3,580 | 38,600 900 | 25,700 | 7,820 | 9,040 | 1,870 | 4,330 | - 850
310 | 40,600 | 6,070 | 27,900 | 16,600 | 21,600 | 7,860 { 8,490 | 1,760 | 3,580 850
385 | 49,800 | 7,360 | 18,100 | 29,600 | 17,400 | 10,900 | 4,590 | 2,710 | 3,330 650
310 | 58,200 | 6,920 { 9,360 | 29,000 | 12,700 | 9,200 | 3,460 | 2,350 | 2,470 240
465 | 33,800 | 5,700 | 8,120 | 20,800 | 9;510 | ‘6,640 | 2,710 ; 2,960 | 1,870 310
555 | 19,0900 | 4,980 | 6,400 | 14,900 | 7,660 | 5,520 | 2,350 | 2,350 | 1,520
11,700 | 7,520 | 5,930 | 11,600 | 6,210 | 4,850 | 2,230 | 1,640 | 1,180 650
7,820 | 30,100 | 4,850 | 9,200 | 5,520 | 5930 | 1,760 ! 1,180 { 1,180 650
5,930 | 37, 4,590 | 21,000 | 4,850 | 6,350 | 1,760 | 1,070 | 1,070 750
4,850 | 42,800 | 3,960 | 34,700 | 4,200 | 21,700 | 1,410 | 465 | 960 650
4,200 | 42, 3,460 | 36,200 | 4,850 | 25,500 | 1,520 | 750 | 750 650
3,330 { 26,600 | 2,960 | 25,900 { 5,380 ( 21,700 | 2,350 650 750 310
2,960 | 20,300 | 4,720 | 17,400 | 4,460 | 16,400 | 38,200 | 555} 555 310
2,830 | 24,900 | 7,360 | 12,200 | 3,830 | 10,300 | 3,580 | 650
3, 580 ' 0, 7,820 | 3,580 | 1,870 850 240
4,460 7,660 | 4,720 | 1, 1,180 240
4,460 11,600 joeooonee 1,300 { 1,070 |.......

Monthly discharge of Cumberland River at B;;mside, Ky, for the year ending Sept.
0, 192
[Drainage area, 4,890 square miles}

Discharge in second-feet
. ' i Run-off in
Month o . Per inches
Maximum | Mipimurh | Mean |  square :
mile

850 175 325 0.066 0.08

750 240 389 .079 .09

58, 200 650 11, 800 2,41 2.78
47,400 2, 960 14, 500 2.96 3.41

97, 600 2,960 | 24,500 5.01 5.22
73,300 6,210 23,400 | . 4.79 5.52

25, 700 3,830 8,710 1.78 1.99

25, 500 4, 590 9,190 1.88 2.17

14, 200 1,410 4, 590 . 939 1.05

9, 040 465 2,340 479 .55
6,640 555 2,140 438 50
1,410 240 691 141 16

97, 600 175 8,470 1.73 23.52

CUMBERLAND RIVER AT CELINA, TENN.

LocarioN.—At boat landing at Celina, Clay County, 900 feet below mouth of
Obey River, and 75 miles above Carthage, Tenn.

DrAINAGE AREA.—7,320 square miles (64 per cent measured on topographie
fnaps and 36 per cent on United States Geological Survey State maps;
scale, 1: 500,000).

REcorDps AVAILABLE.—October 1, 1922, to September 30, 1923. Gage-height
record obtained by United States Weather Bureau since December 1, 1903.

49245—261—wsP 563—S8
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Gaae.—Staff gage in four sections at boat landing, read by R. L. Dale. Lower
section, —1.0 to 0.2 foot, is vertical iron rod wedged into solid rock just above
landing; second section, 0.2 to 30.7 feet, consists of strips of band iron
mounted on an inclined timber bedplate just below the low-water section;
third section, 30.7 to 46 feet, is a vertical oak timber attached to an elm tree
30 feet north of inclined section; high-water section, 46 to 56 feet, is painted
on north wall of ice house. ‘

DiscERARGE MEBASUREMENTS.—Made from boat or by wading.

CHANNEL AND CONTRoL.—Channel straight 800 feet above and 700 feet below
gage. Banks high but are overflowed during extreme high water. Control
is rock and gravel shoal 500 feet below gage; permanent.

ExTREMES OF sTAGE—Maximum stage recorded during year, 44.5 feet at 8
p. m. February 6; minimum stage recorded, 0.7 foot November 6 and 8-14.

CooPERATION.—Gage-height record furnished by United States Weather Bureau.

Data inadequate for determination of discharge owing to lack of discharge
measurements at high stages.

Discharge measurements of Cumberland River at Celina, Tenn., during the year
ending Sept. 30, 1923

Date Made by— ﬁ?gﬁt thalsm'e Date Made by— tg?gggt charDlsée
Feet | Sec.-ft. X Feet | Sec.ft.

Nov. 5| P, P. Livingston.._ 0.74 356 || July 31 | Livingston and Claw-
Jan. 15 |..._. [ 1 TR, 7.42 9, 250 153 « D, 2.26 2, 230
31 fonmas (i {1 Y 2.26 2,180

Daily gage height, in feet, of Cumberland River at Celina, Tenn., for the year ending
Sept. 30, 1923 -
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CUMBERLAND RIVER AT CARTHAGE, TENN.

LocaTioN.—At highway bridge at Carthage, Smith County, one-fourth mile
below mouth of Caney Fork, 8 miles above Lock and Dam No. 7, and the
same distance below Lock and Dam No. 8 on Cumberland River.

DRAINAGE AREA.—10,740 square miles (74 per cent measured on topographic
maps and 26 per cent measured on State maps compiled by United States
Geological Survey, scale 1:500,000).

Recorps avarLasre.—OQctober 1, 1922, to September 30, 1923. Gage-height
record has been obtained by the United States Weather Bureau since
February 10, 1885.

Gage.—United States Weather Bureau gage painted on north face of pier in
midstream; read by C. C. Davis.

CHANNEL AND cONTROL.—Channel is straight for 500 feet above and 800 feet
below gage. Left bank is high and not subject to overflow; right bank
subject to overflow. Control for all ordinary stages is dam No. 7, a timber
and rock crib structure, 8 miles downstream, which leaks very badly. At
low stages the entire flow passes through the dam.

Di1scHARGE MEASUREMENTS.—Made from the bridge or from a boat.

ExXTREMES. OF DISCHARGE.—Maximum stage recorded during year, 43.0 feet
February 6 (diseharge, 132,000 second-feet); minimum stage, 7.7 feet
November 14 (discharge, 930 second-feet).

A stage of 54.4 feet April 7, 1886, is reported by the United States
Weather Bureau.

RecULAaTION.~—The extreme low-water flow is regulated considerably by oper=
ation of a hydroelectric plant on Caney Fork.

Accuracy.—Rating curve well defined above 5,000 second-feet; only fairly well
defined below that point owing to difficulty of making accurate low-water
measurements. Gage read to tenths once daily. Daily discharge ascer-
tained by applying daily gage height to rating table. Records good above
5,000 second-feet; below that point only fair owing to uncertainty of low-
water rating and to daily fluctuations of stage caused by regulation of
Caney Fork.

CooreraTiON.—Gage-height record furnished by the United States Weather
Bureau.

Discharge measurements of Cumberland River at Carthage, Tenn., during the year
. ending Sept. 30, 1923

Gage Dis- o Gage | Dis-

Date Made by— height | charge || D2te Made by— height | charge
Feet | Sec.-ft. Feet | Sec.ft.
Oct. 13 megston and King...| 7.85 955 || Mar. 9 | P. P, Livingston........ 81.20 | 83,800
Nov. 13 Livingston....... 8. 00 965 || Apr. 27 |..... 4 {1 S, 11,756 | 11,900
d Aug. 7 | Livingstonand Clawson| 10.15 6,490
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Daily discharge, in second-feet, of Cumberland River at Curthage, Tenn., for the year
ending Sept. 30, 1923

3
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o0
@
2

Day Oct. | Nov. | D Feb. | Mar. | Apr. | May | June | July

13, 100| 89, 000) 19,600! 16, 600 27,3000 8, 900)
14,400 89,400/ 19,600, 15, 000
15,700 95,400| 21,400, 14,400
15,000(114, 000 19,200 11, 400
13, 700/130, 000{ 18,000, 14,

15,400[132, 000 17,000" 26,

13, 100(128, 000| 53, 100 27, 000
11, 800|124, 000 71,000 27, 300]
12, 8001112, 000| 83,400 27, 000,
10, 200| 81, 800| 84, 200‘ 22, 800

44, 900!
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Monthly discharge of Cumberland River at Carthage, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 10,740 square miles]

. Discharge in second-feet
1 Run-off in’
Month Per inches
Mazximum | Minimum | Mean square
mile
1,700 1,180 1,270 0.118 0.14
1, 950 930 1,230 . 115 .13
99, 000 1, 950 29, 100 2.71 3.12
83, 000 8,000 31,400 2.92 3.37
132, 000 9,500 | 61,100 5.69 5.92
106, 000 17,000 | 56,200 5.23 6.03
46, 400 11, 400 22,300 2.08 2.32
43, 000 9, 500 20, 1.94 2.24
27,300 4,400 | 11,600 1.08 1.20
11, 100 3,280 6,230 . 580 .67
24, 500 3, 000 8, 960 834 96
5, 600 1,950 3,310 .308 .34
132, 000 930 20, 900 1.95 26. 44
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- CUMBERLAND RIVER AT NASHVILLE, TENN.

LocaTioN.—At new municipal wharf at Broad and First streets, Nashville,
Davidson County, 214 miles above Lock and Dam No. 1.

DRAINAGE AREA.—12,860 square miles (62 per cent measured on topographlc
maps and 38 per cent measured on State maps compiled by the United
States Geological Survey; scale, 1: 500,000).

RECORDS AvAILABLE.—October 1, 1918, to September 30, 1923. Gage-height
record has been obtained by the United States Weather Bureau since 1873.

Gage.~—Consists of enameled steel sections embedded in concrete walls and
columns of the new Municipal Wharf or River Terminals building. Prior
to the fall of 1922 gage consisted of inclined and vertical sections located on
left bank about 50 feet upstream from present gage. Datum has remained
unchanged since date of establishment.

CHANNEL AND CcONTROL—DBed composed of sediment. Banks high but subject
to overflow during extreme floods. Channel curved above and practically
straight for half a mile below gage. Control for low and medium stages
is Dam No. 1, a timber and rock crib structure 234 miles downstream.
Dam is drowned out at stages above 1214 feet.

DISCHARGE MEASUREMENTS.—Made from upstream side of Sparkman Street
Bridge, 500 feet upstream from gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, 43.5 feet at 7 a. m.
February 9 (discharge, 122,000 second-feet); minimum stage, 6.8 feet
November 9-14 (discharge, 1,000 second-feet).

1918-1923: Maximum stage recorded, 45.1 feet, March 16, 1922 (dis-
charge, 128,000 second-feet, revised); minimum stage, that of November
9-14, 1923,

The United States Weather Bureau reports a stage of 55.3 feet for January
22, 1882.

Ice.—Stage-discharge relation not affected by ice.

REegurAaTION.—Very slight regulation unless pool is lowered for repairs to lock
and dam. .

Accuracy.—Rating curve differs slightly from ones used for previous years and is.
very well defined throughout. -Gage read to tenths once daily. Daily
digcharge ascertained by applying gage height to rating table. Records
good.

CooprErAaTION.—Gage-height record furnished by the United States Weather
Bureau.

Discharge measurements of Cumberland River at Nashville, Tenn., during the year
ending Sept. 30, 1923

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

Feet | Sec.ft. Feet | Sec.ft.
Oct, 15 | King and Livingston..| 6.95 1,200 || Aug. 8| Livingston and Claw- 9,36 8, 250
Jan. 18 | P. P. Livingston....... 11,70 | 17,300 son.
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Daily discharge, in second-feet, of Cumberland River at Nashville, Tenn., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan.

Feb. | Mar. | Apr.

May | June ’

July

Aug. | Sept.
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Monthly discharge of Cumberland River at Nashville, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 12,860 square miles]

Discharge in second-feet
Run-off in
Month Per inches
Maximum | Minimom | Mean square
mile
..................................... 1,510 1,160 1,260 0. 098 0.11
- 1,710 1,000 1,260 . 098 .11
- 94, 700 1,510 33, 800 2.63 3.03
- 97,300 660 36, 000 2.80 3.23
- 122, 000 12, 700 72, 800 5. 66 5.89
- 116, 000 21, 500 70, 700 5.50 6.34
- 54, 400 13, 800 28, 200 2.19 2.44
- 54, 700 11,900 25, 200 1.96 2.26
- 37,600 4,090 14, 160 1.10 1.23
- 12, 700 3, 800 6,300 . 490 .56
- 26, 900 3,800 11, 400 . 886 1.02
___________________________________ 7,280 1,710 3,420 . 266 .30
.............................. 122, 000 1, 000 25,100 1.95 26. 52
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CUMBERLAND RIVER AT CLARKSVILLE, TENN. .

Locarion.—A#t steamboat landing at Clarksville, Montgomery County, a quarter
of a mile below Louisville & Nashville Ra,llroad bridge and 1 mile above
mouth of Red River.

DRrAINAGE AREA.—15,980 square miles (56 per cent measured on topographie
maps and 44 per cent on United States Geological Survey State maps; scale,
1: 500,000).

RECORDS AvAILABLE.—October 1, 1922, to September 30, 1923. Gage-height
record obtained by United States Weather Bureau since December 1, 1900.

Gage.—Staff gage in three sections on right bank at lower end of boat landing;
read by R. L. Miller. Lower section, 12.0 to 42.0 feet, is inclined and con-
forms to slope of bank; middle section, 42.0 to 53.0 feet, is vertical post
located at top of bank at head of inclined section; high-water section is
painted on the side of a brick warehouse 45 feet northeast of middle section.
A temporary chain gage was placed on downstream side of railroad bridge,
a quarter of a mile upstream, and was used from November 1 to December,
31, 1922, while the regular gage was being repaired. Both gages referred to
same datum.

DiscHARGE MEASUREMENTS.—Cumberland River is measured from downstream
side of railroad bridge, a quarter of a mile above gage. Red River
is measured from the Tennessee Central Railroad bridge, 1 mile above mouth
of river. The combined flow of the two streams gives the flow in the
Clarksville pool.

CHANNEL AND CONTROL.—Channel straight for several hundred feet above
and below gage. Bed composed of sand and gravel. Both banks high but '
are overflowed during extreme high water. Control for low and medium
stages is at Lock and Dam C, at Sailors Rest, Tenn. The control during
high stages may change to points farther down the river and backwater may
be caused by high stages on Ohio River, 125 miles downstream. Red River
enters this same pool about 1 mile below gage affecting the stage-discharge
relation and consequently the flow of Red River is added to Cumberland
River discharge.

ExTREMES OF STAGE.—Maximum stage recorded during year, 49.0 feet at
10 a. m., March 17; minimum stage, 12.4 feet October 17, November 12-14,
29, and 30.' Lower gage heights were recorded several days during October
and November when Lock C was opened for making repairs on dam.

Accuracy.—Gage read to tenths once daily. Owing to insufficient discharge;
measurements, estimates of daily discharge are withheld until the rating,
curve can be more accurately defined.

CooprerATION.—Gage-height récord furnished by United States Weather Bureau. .

" Discharge measurements of Cumberland River at Clarksville, Tenn., during the year
ending Sept. 30, 1923

Discharge (second-feet)
Date Made by— ' h%? t Req |Cumber-| . .
land Total
River River
Feet
Oct. 18 | King and Livingston 12,53 128 1, 480
26 | P. P, Livingston._ - 12,55 134 1,340 1,480
Nov. 1lei____.do. . 11.66 143 2, 550 2, 690
Jan, 20 |..._. do. 18.25 4, 340 17,700 22,000
22 |-.._.do. 27.00 17,200 46, 800 64, 100
Feb. 2 |.___. do 44.20 | 11,200 | 107, 118, 000
Aug. 11 | Clawson and Livingston 19.20 11,100 17, 800 28, 900

® Pool drawn down for repairs to dam and Lock C.
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Daily gage height, in feet, of Cumberland River at Clarksville, Tenn., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
126 | 12.1}| 12.4 | 18.4| 440 20.8 | 21.3 | 188 252 16.6 ) 13.5 14.4
12,5 | 12.8| 12.5| 18.0| 441 20.6 | 20.1| 19.5| 23.0| 158 | 13.7 13.9
1211 1.2} 13.1 {8, 0| 46.2 | 20.6 | 189 | 20.6 | 21.9| 15.2 | 13.6 13.8
12.6 | 12.2 | 14.0 7.9 48.1| 20.3 | 185 2L.2| 20,9 150| 13.9 13.9
12.6 | 12.4 | 149 18.0| 4886 | 200 | 22.4| 20.9| 20.1{ 148 | 16.1 14.0
12,11 123 16.1| 17.7| 48.2| 2.9 | 27.8| 20.5| 19.3 | 143 | 15.7 14.6
12.5 | 12.6 | 177 | 172.7| 480 30.6 | 24.8| 10.1| 18.2| 142 | 17.6 14.6
12,3 | 12.6 | 18.5 | 17.7 | 47.8| 34.6 | 240 | 181 17.4 | 141 | 16.7 14.3
122 | 12.5 ) 18.3 | 17.1| 47.7| 347 28.3| 17.2| 16.7| 140 | 169 14.5
1225 125 19.2| 16.8| 48.0 | 35.6 | 22.9(. 16.8 16.3| 13.7 | 185 14.6
12.6 | 12.5| 20.3 | 16.4 | 47.7 | 386 220 16.4| 17.2| 13,6 | 17.9 14.6
126 | 12.4] 20,1 | 15.8| 46.7 | 441 20.6 | 16,4 16.9| 142} 168 14.2
12,5 | 12.4 20,2 15.8| 43.4| 46.7 | 21.5 16.5| 17.2| 152 | 185 13.9
12,1 12,4 19.3 | 154 39.7| 47.1| 23.1| 16,4 16.5| 151 21.6 13,7
12.4 | 12.8| 19.3 | 17.4 | 37.4| 466! 27.0 | 17.1| 16.0 | 146 | 20.4 13.5
125 | 12.7 | 23.7| 17.9| 36.9| 47.7| 27.9| 2.6 | 16.9| 143 | 200 13. 4
124 12.6 | 26.2| 17.8| 37.2| 488 283 251 | 186 | 147 | 20.6 13.3
12,51 12.6 | 381.3 ) 18.1| 86.7( 480 | 27.8| 226 187 16.3| 21.4 132
12,5 | 12,71 34.6 | 17.7] 351 | 4651 267 | 209! 17.4| 151! 218 13.1
125 121 361 | 17.6 | 81.2| 443 | 28| 19.4| 163} 147 | 19.8 13.1
125§ 11.9| 871 21.3| 246 4.1 | 228} 19.0| 156.5| 151 | 18.68 13.3
12,5 | 1.2 3723 265 20.7{ 370 2.7 19,1 151 | 148 17.2 13.2
12.5 | 11.4) 359 28.4) 10.3| 30.2| 204 | 183 | 149 | 14.4| 161 13.1
1226 | 1.2 30.0| 34.8} 18.3 | 42.2| 205 17.8| 1431 13.9| 154 13.0
1226 | 1L5| 21.4| 383 | 17.5 | - 41.7| 19.4| 17.9 | 14.2| 143 | 148 12,9
125 1.7 19,5 385 17.2| 40.0| 184} 184 143} 141} 144 12.8
12,7 ] 1222 17.1) 384 186 | 384 | 180 20.9 140 13.6 | 141 12,7
12.1] 12,3 16.2| 40.5| 20.4) 368 174 261 | 161 | 13.6| 13.9 12,7
12,21 12,4 17.7 | 4.5 |-._._.. 34.4| 17.3| 27.3 | 15.6| 13.7| 13.9 12.8
12,2 | 12.4| 186 | 4.3 [...._. 30,4 170 270 157} 13.6 | 13.8 12.7
12.5 foooo. 18.3 | 42.9 |-ceee-- 24.6 |oeocenn 25.4 |.__.... 13.4 | 13.8 [ocoaooa

Note.—Lock C open for making repairs on dam Oct. 3, 6, 8, 9, 14, 15, 28, 30, Nov. 1-6, and 20-28.

LAUREL RIVER NEAR OTAS, KY.

LocaTioN.—At old wooden highway bridge on Corbin-Rockeastle Springs

road, 134 miles northwest of Otas, Whitley County, 214 miles northwest of
" Corbin, and 18 miles above mouth of river. Horse Creek enters half a
mile above gage.

DRAINAGE AREA.—198 square miles (measured on topographic maps).

Recorps avamnaBLe.—October 1, 1922, to September 30, 1923.

Gagr.—Vertical staff in two sections bolted to left side of first masonry pier from
left bank; read by Clayborn Killian. )

CaANNEL AND coNTrROL.—Channel straight for 300 feet above and 700 feet below
gage. Banks high and rocky; not subject to overflow. Bed of stream
very rough; composed of coarse gravel and boulders. Control is rocky
shoal just below gage; probably permanent.

DiscaAreE MEASUREMENTS.—Made from downstream side of three-span wooden
truss bridge at gage, or by wading.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.9 feet at
7 a. m. February 3 (discharge, 7,150 second-feet); practically no flow
October 5 and 6.

REeuLaTION.—None.

Ice.—Not affected by ice during average winters.

Accuracy.—Stage-discharge ‘relation permanent during year. Rating curve
well defined below 3,000 second-feet; extended above that point. Gage
read to tenths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good.
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Discharge measurements of Laurel River neur Otus, Ky., during the year ending
Sept. 30, 1923

. Gage | Dis . Gage | Dis-
Date Made by bheight | charge ! Date Made by- height | charge
Feet | Sec.-ft. Peet | Bec.-ft.
Oct. 2| King and Livingston._{ 0.07 21.0 || Feb. 14 | P. P. Livingston.___._. 5.70 | 2,550
Dec. 2 [ Hanson&nd Livingston.| .40 6.4 JL N PO T 3.00 | 748
22 |ooa. [ 1o IO, ————- 1.72 263 l July 26 ) Livingston and Claw- .42 6.1
son.

o Estimated.

Daily discharge, in second-feet, of Laurel River near Otas, Ky., for the year ending
Sept. 30, 1923

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

1 3 9 350 [ 1,600 472 160 550 | 1,680 305 87 9
1 2 9 402 | 3, 550 402 200 368 | 1,300 260 530 14
1 4 41 385 | 7,100 305 160 215 750 245 173 9
.5 3 200 305 | 3,730 320 200 186 472 160 160 9
0 2 275 305 | 1,400 306 728 160 275 110 87 18
0 1 275 275 750 | 2,240 682 136 260 110 49 18
1.5 L5 420 215 638 | 5,530 530 110 472 290 160 | 200
5.5 3 775 335 615 | 2,120 530 136 350 975 306 275
14 2 728 320 75 420 705 275 530 502 | 402
34 3 530 275 550 728 305 438 186 260 530 | 186
23 3 350 230 550 925 230 275 215 160 275 | 136
14 2 230 490 | 3,240 186 200 638 98 136 76
9 1 160 173 | 8,780 | 1,740 245 660 460 34 186 49
5.5 1.5 215 245 960 825 | 1,540 592 368 7 186 34
7 3 3, 320 | 1,300 570 | 1,300 490 230 7 320 18
5.5 2 2,480 275 1,240 728 402 136 3 148 11
5.5 3 4, 680 245 550 | 1,460 570 305 76 230 123 7
3 3 2, 880 216 455 728 510 230 28 136 66 4

2 1 1,180 173 402 530 438 186 14 110 28 55
L5 L5 705 670 305 472 402 186 9 49 14 3
1 1.5 320 750 245 402 305 305 5.5 14 9 3
1 2 368 | 2,040 215 490 230 420 7 9 66 3

2 3 200 | 1,850 160 | 3, 550 186 | 1,600 3 7 320 L5
4 1.5 200 | 1,780 160 | 2,520 186 | 2, 360 350 4 173 1
4 3 925 | 1,240 4 148 1
4 9 660 615 7 49 1

3 14 570 592 5.8 34 .8
4 9 455 | 1,180 9 18 2
2 9 350 490 28 14 2

4 9 975 102 276 28 3.4

[ N S, 1,880 [coamoo-. 41 18 fooocaee

Note.—Discharge, Oct. 1, estimated; gage not installed.
Monthly discharge of Laurel River near Otas, Ky., for the year ending Sept. 30, 1923
[Drainage area, 198 square miles}
Discharge in second-feet
Run-off
Month ] Per | in inches
Maximum | Minimum [ Mean square
mile

34 0 5.37 0. 027 0.03

14 1 3. 55 . 018 .02

4,680 9 730 3.69 4,25

2,480 173 765 3.86 4.45

7,100 123 1,230 6.22 6.48

5,530 110 | 1,140 5.76 6. 64

1, 540 110 455 2.30 2.57

2, 360 110 550 2.78 3.20

1, 680 3 436 2.80 2.46

975 3 145 . 732 .84

592 9 162 .818 .94

402 .8 50.1 . 253 .28

7,100 0 470 2.37 32.16
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ROCKCASTLE RIVER AT ROCKCASTLE SPRINGS, KY.

Location.—At Rockeastle Springs, Laurel County, 5 miles above mouth of
river and 21 miles southwest of London.

DRAINAGE AREA.—746 square miles (measured on topographic maps).

Recorps AvaiLABLE.—October 1, 1922, to September 30, 1923.

‘Gaep.—Staff gage in four sections on left bank 300 feet from Rockcastle
Springs post office. Lower section, 0 to 7.3 feet, is inclined and the other
three sections are vertical timbers attached to trees and faced with enamel
sections; read by Ben Wells.

CHANNEL AND CONTROL.—Channel straight for 1,000 feet above and 300 feet
below gage. Banks are steep and wooded and are overflowed at 18-foot
stage. Bed composed of solid rock and gravel. Control is rock and coarse
gravel shoal 250 feet below gage; probably permanent.

DiscEARGE MEASUREMENTS.—After December 16, 1922, made from cable just
above gage or by wading; prior to that date made from boat at cable sec-
tion and by wading.

ExXTREMES OF DISCHARGE.—Maximum stage during year, 26.5 feet at 7.10 a. m.
February 3 (discharge, about 27,300 second-feet); minimum stage, 0.10
foot at 8 a. m. October 5 (discharge, 10 second-feet).

RecuraTION.—None. .

Ice.—Stage-discharge relation seldom affected by ice.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
very well defined below 7,000 second-feet; extended beyond that point.
Gage read to hundredths twice daily. Daily discharge ascertained by ap-
plying mean daily gage height to rating table. Records below 7,000 second-
feet good; above that sltage, fair.

Discharge measurements of Rockcastle River at Rockcastle Springs, Ky., during the
year ending Sept. 30, 1923

K A R L

Oct. 3 | King and Livingston...| 0.15 13.4 || Dec. {(1) HangonandLivin@ton 4.01 1'8330

Dec. 6 | Hanson and Livingston] 3.52 | 1,060 3
7 d 2.62 621 13 2.26 467
2,70 660 13 2.20 427
3.50 | 1,080 Feb. 14 9,46 | 6,270
4.03 | 1,420 15 6.50 | 3,510
4.55 | 1,730 July 23 71 a7,
4.63 | 1,790 25 .66 56.4
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MDaily discharge, in second-feet, of Rockcasile River at Rockcastle Springs, Ky., for
the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apt. | May | June | July | Aug. | Sept.
14 27 36 555 | 3,600 | 1,070 600 | 1,310 | 1,310 212 149 115
14 32 46 600 {22, 400 510 | 1,020 171 161
12 28 46 600 (24, 850 465 6 488 159 159 73
12 27 600 113, 600 700 555 565 556 156 119 79

42| 18| 1,310 | 465 2,030 510 | 368 | 300 180
56| 20| 800| 385|1,190|1,760| soo| 425| 332| 425| 212 135
78 18| 600| 368| 1,070 7,520| 650 | 385 |1,800| 300| 159 103
60 18| 4451 33259601 9,080 600! 960112,600 225! 435 91
56| 21| 405| 300!8,120(3,5102170| 850| 4670 188 | 425

38| 2714,670| 350|3,150 | 2,170 | 2,970 | 700 | 2,030 | 151 | 255 63
36| 36(4,370| 465 1,800 | 2,560 (2,170 | 750 {1,020 | 131| 188 56
32| 32[12300| 465! 1,440 5,520} 1,630 | 05| 70| 17| 171 47
28| 48(11,300 | 425|1.130 | 2,880 | 1,310 | 700 | 600{ 12| 127 42
22| 73|2640| 405| 9601|2030 1,020 600 510 97| 109 38
21| 100 | 1,440 | 425| 800| 905| 850 | 532| 445| V85| 100 37
20| 97| 960]2170| 700{1,020| 750| 600{ 350| 79| 79 70
21 88| 750 |15, 600 | ,020] 510| 510| 27| 76| 78| 850
21 85 s, 438 | 20320 | 532 | 650 240 34 70| 285
300 70| 488|7.760| 4655080 | 465|1,500| 225| 44 190
30 385 | 5,740 | 425 3,150 510 1,250 | 240| 56| 56 151
22| 64| 350 (3,150 445(2,320| 385|1,370| 35| 76| 69| 119
28| 46| 300]2,32| 850|1,820f 350 1,130 350| 73 53

28| 52| 350 (4,470 1,310 1,250 | 405] 8 315 76| 51 85
27| 46| 445|487 | ____ 1,070} 2,170 | 1, 240 | 2251 92 82
24| 41| 53229702000 850 1,800 | 905 | 225| 1 14 79
Py 510 | 3,600 |- .. 750 |aeree 1,370 {-ooeoe- 167 | 200(___..C

Norte.—Discharge, Oct. 1 and 2, estimated; gage not installed.

Monthly discharge of Rockcastle River al Rockcastle Springs, Ky., for the year
ending Sept. 30, 1923

[Drainage area, 746 square miles]

Discharge in second-feet

Run-oft
Month Per in inches
Maximum | Minimum | Mean square
- mile

78 11 20,1 0. 039 0.04
100 18 42.9 . 058 .06
12, 300 36| 1,650 2.21 2,55
15, 700 300 | 2,280 3.06 3.53
24, 600 425 | 3,800 5.09 5.30
19, 800 600 | 3,230 4.33 4.99
2,970 350 | 1,110 1.49 1.66
1, 385 795 1.07 1.23
12, 600 225 | 1,150 1.564 L72
2,970 34 316 . 424 .49
ugust 51 176 . 236 .27
September. e e ccaeaan 850 37 155 . 208 .28
The year. - .- 24, 600 11| 1,210 1.62 22.07

NEW RIVER NEAR NEW RIVER, TENN.

LocaTioN.—At county highway bridge 134 miles above Cincinnati, New Orleans
& Texas Pacific Railroad bridge at New River, Scott County, 1 mile above
mouth of Brimstone Creek, and 7 miles above confluence with Clear Fork.

DRAINAGE AREA.—312 square miles (measured on topographic maps).

Recorps AvAILABLE.—November 19, 1922, to September 30, 1923.

GageE—Chain gage bolted to downstream s1de of bridge; read by E. L. Bowhng
and L. D. Washam,
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CEANNEL AND CONTROL.—Channel practically straight for 500 feet above and
below gage. Right bank subject to overflow each year; left bank not
subject to overflow. Bed composed of gravel and rock. Control is coarse
gravel shoal 25 feet below gage; practically permanent.

DisCHARGE MEASUREMENTS.—Made from downstream side of bridge or by

wading. -

" EXTREMES OF DISCHARGE:—Maximum stage recorded during year, 21.0 feet at
7 a. m. March 7 (discharge not determined); minimaum stage, 0.50 foot at 7

a. m. and 5 p. m. September 20 (discharge, 4 second-feet).

RecuLaTiON.—None.

Ice.—Stage-discharge relation not affected by ice during year.

Accuracy.—Stage-discharge relation permanent during year.

measurements.

Rating curve
well defined below 3,000 second-feet, extended above that point.
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table.
feet and subject to error above that point because of lack of high-water

Gage

Records good below 3,000 second-

Discharge measurements of New River mear New River, Tenn., during the year
ending Sept. 30, 1923

Gage Dis- Gage | Dis-
Date Made by— height | charge || Date Made by— heiﬁt charge
. Feet | Secft. - Feet | Sec.-ft.
Get. 9| P. P. Livingston_._..__ 0.92 63,7 || Feb. 10 | P. P. Livingston_._.... 4,42 | 1,390
Nov. 20 |.-... do .91 61.8 10 oo i (S 4.48 | 1,370
20 |. .91 63.0 {| July 11 | Livingstonand Clawson; 1.01 88.5
Jan, g iiﬁ ggg Sept. 25 | J. P. Clawson____...... .66 20.6
6

Daily discharge, in second-feet, of New River ngar New River, Tenn., fo}' the year
ending Sept. 30, 1923

Day Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. i Sept.
262 | 1,200 675 305 103 26
234 835 432 221 157 22
234 636 350 170 195 15
365 485 290 134 118 12

2,820 415 234 134 79 19
1,920 366 234 134 68 15
1, 150 305 221 118 103 15
880 262 195 234 70 72
635 262 157 234 130 68
485 208 120 142 276 55
398 182 595 108 157 40
335 182 795 7 134 28
380 | 3,860 485 61 850 | 20
1,920 { 1,600 336 68 221 4
2, 970 248 77 485 1
1,340 | 3,340 170 86 | 3056 85
880 | 1,600 157 77 170 9.4
675| 970| 125| 130| 142 12
520 635 106 79 96 8.5
415 755 94 50 72 4.0
365 | 1,440 82 48 57 8.5
320 970 70 28 68 10
276 | 1,100 77 25 59 8.5
766 | 2,940 195 19 44 14
835 | 3,340 635 36 34 19
635 | 1, 600 485 31 36 13
520 1,100 | 290 23 36 10
. 595 1, 600 17 26 10
3,270 716 925 37 32 10
2,040 | 880 485 53 29 9.4
....... 1,200 ... 89 29 |cceaen

Norte.—Gage-height record missing, Jan. 5-10; discharge estimated on basis of records of flow of South
Fork of Cumberland River at Nevelsville and rainfall records.
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Monthly discharge of New River near New River, Tenn., for the year ending Sept.
30, 1923

[Drainage area, 312 square miles}

Discharge in second-feet
Run-off
Month Per u
Maximum | Minimum | Mean square in inches
mila

221 14 56,6 0. 181 0.08
4, 540 22 o7 2.97 3.42
7,390 221 | 1,850 4.97 5,73
11, 800 182 | 1,690 5.42 5.64
11,100 335 1,990 6.38 7.36
3,270 234 023 2.96 3.30
3, 860 182 | 1,140 3.65 4.21
1, 600 70 362 1.16 1.29
305 |, 17 98.2 .316 .36
485 26 125 . 401 .46
72 4 19.9 . 064 .07

SOUTH FORK OF CUMBERLAND RIVER AT NREVELSVILLE, KY.

LocaTioNn.—One-fourth mile below Turkey Creek ferry on Greenwood-Monti-
cello pike, 1 mile from Nevelsville, McCreary County. Little South Fork
enters on left 134 miles above station.

DrAINAGE AREA.—1,260 square miles (measured on maps compiled by United
States Geological Survey, scale 1:500,000).

REecorDps AvaiLaBLE.—March 10, 1915, to September 30, 1923.

Gage.—Vertical staff in five sections bolted to rock ledges on left bank; read
by J. 8. Carrell. A reference gage for use in referencing soundings at the
measuring section, is attached to tree on the left bank 110 feet below cable.

DisCHARGE MEASUREMENTS.—Made from cable about 2,000 feet below gage or
by wading.

CHANNEL AND coNTROL.—Channel straight above and below; bed, compact
gravel. Low-water confrol is partly the bed of the river below gage and
partly a gravel bar about 2 miles below gage. Both are probably perma-
nent. High-water control is bed of stream for several miles below gage,
and may be slightly affected by foliage along the banks.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 30.4 feet at
5.30 p. m. March 7 (discharge, 42,400 second-feet); minimum stage recorded,
1.84 feet at 5.30 p. m. November 6 and 14 (discharge, 92 second-feet).

1915-1923: Maximum stage recorded, 51.4 feet January 28, 1918 (dis-
charge, 84,300 second-feet); minimum stage, 1.53 feet September 19, 1919
(discharge, 49 second-feet).

Tce.—Stage-discharge relation not affected by ice.

REGULATION.—Operation of a small plant a short distance above gage may
affect flow at extreme low water.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice
during year. Rating curve well defined between 100 and 25,000 second-
feet; extended above 25,000 second-feet. Gage read to hundredths once
daily. Daily discharge ascertained by applying daily gage height to rating
table. Records good.

Discharge measurements of South Fork of Cumberland River at Nevelsville, Ky.,
during the year ending Sept. 30, 1923

Gage Dis- Gage | Dis-
Date Made by— height | charge || D8te Made by— height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Qct. 6 | Kingand Livingston.._| 1.92 115 || Sept. 26 | 3. P. Clawson._._..._._ 1.96 109

July 14 | Livingston and Claw- 2.45 247
son.
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Daily discharge, in secondfeet, of South Fork of Cumberland River at Nevelsville, Ky.,.
for the year ending Sept. 30, 1923 ’

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

28] o7 218 | 1,800 | 11,400 | 3,050 | 1,330 | 4,370 | 3,380 | 850 | 1,000 193-
128| 103| 320 3,380 | 9,100 | 2,430 | 1,210 | 2,970 | 2,290 | 660 9010 | 183
122 101 635 | 2,970 {38,900 | 2,150 | 1,210 | 2,360 | 1,730 | 535 | 910| 173
18| 97] 1,800 | 2,500 | 17,500 | 1,800 | 1,210 | 1,940 | 1,330 | 445 | 768 135
14| 94| 5410 | 2,220 | 8190 | 1,590 | 7,670 | 1,660 | 1,270 | 400 | 490 | 183
07| 92]-4,19 | 1,800 | 5860 | 6,700 | 6,460 | 1,450 | 1,030 | 490 | 445 109
05| 99| 3,210 | 1,500 | 4,570 | 42,400 | 4,190 | 1,390 | 1,330 | 850 | 360 | 230
198 | 97| 2,650 | 1,450 | 4,190 | 11,800 | 3, L2700 | 1,210 740 | 303| 320
221 99| 5630 | 1,330 | 4,100 | 5,300 1,210 | ‘970 | 512 1,590 | 468
186 97| 3,560 | 1,210 | 4,010 | 3,920 | 2,010 | 1,150| 712 1,390 | 380
68| 95| 3,130 | 1,000 | 3,830 | 8190 | 1,660 | 1,150 | 585 380{ 910/ 3204
8| 95| 2 970 | 3,130 [ 25,100 | 1,450 [ 850 | 1,870 | 286 1,000 | 254
68| 94 2,010 910 | 9,890 | 13,400 | 1,500 | 850 | 1,520 | 270 | 1,520 | 199
153 92| 2,080 | 91013000 | 6,220 |12900 | 4,770 1,150 | 233|1,000 | 175
135 | 128 | 17,900 | 2,800 | 5,980 | 4,010 | 12,300 ( 2,430 | 850 | 224 | 1,150 | 148
1331 221 12,000 3,560 | 4,010! 9,230 | 9,100 5,1 7121 20712100 128
128 | 230 117,700 | 2,730 | 2,970 | 13,400 | 3.470 | 3,740 { 610 | 660 { 1,090 120
120 | 270 | 13,600 | 2,150 | 2,360 | 6,040 | 2,730 | 2,360 | 535 | 685 | 536 107
114 | 303 5,740 | 1,870 | 1,800 | 4,100 | 2, 1, 468 | 445 109
109! 270| 3,740 | 2,150 | 1,590 | 3,470 | 1. 1450 | 400 | 340| 380 107
05| 380 2 3,470 | 1,520 | 2,800 | 1,500 | 2,500 | 512| 254| 303 103-
360 | 2,010 | 8580 | 1,330 7, 1,390 | 2,220 | 4 2041 270
101 | 270 | 1,660 12,200 | 1, 1,600 | 1, 16,600 | 360 | 188 133.
122 | 236 | 1,330 | 16,800 | 1,030 | 17,500 | 2,080 | 9,100 | 320 | 183 | 216 124
156 1,150 | 9,100 | 970 | 7,300 | 2,070 7,800 | 535| 175| 186 | 114
42| 183 4770 | 1,210 | 224| 188 114
128] 175 3,650 | 1,090 | 202 186 122
122] 180 3,130 | 1,500 | 193 | 218 107
18| 233 2,570 | 2,650 | 239 204! 105
14| 216 5,630 | 1,330 | 242 | 186 105.
SL I 4,470 ... 850 | 180 |.oeoeoo

Monthly discharge of South Fork of Cumberland River at Nevelsville, Ky., for the
year ending Sept. 30, 1923

| Drainage area, 1,260 square miles]

Discharge in second-feet

Run-off
Month Per | ininghes
Maximum | Minimum | Mean square
mile
221 99 134 0.106 0.12
92 174 . 138 .16
17,900 218 4,010 3.18 3.67
28,900 910 5,630 4.47 5. 16
900 970 6,030 4,79 4.99
42,400 1,500 7,700 6.11 7.04
12, 900 1,210 3,600 2.86 3.19
16, 600 0 3,440 2.73 3. 16
3, 320 1,130 . 897 1.0¢
0 175 408 .34 37
1, 590 180 647 .514 59
468 97 175 . 189 16.
42, 400 92 2,750 2.18 29. 58

OBEY RIVER NEAR BOOM, TENN.

LocaTioN.—At county highway bridge on Livingston-Byrdstown road, 114
miles above mouth of Eagle Creek, 114 miles below mouth of Franklin Creek,
114 miles northeast of Boom, Pickett County, and 4 miles southwestfof
Byrdstown. ’

DRAINAGE AREA.—416 square miles (measured on topographic maps).

RECORDS AVAILABLE.—March 16, 1919, to September 30, 1923.

Gage.—Chain gage on downstream side of bridge; read by Eunice Reynolds.
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CHANNEL AND CONTROL.—Bed composed chiefly of rock; both banks high, but
left bank subject to overflow at stages above 30 feet. Control for low
water is at gravel and rock shoal a quarter of a mile below gage; high-water
control indeterminate.

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

Ice.—Ice seldom forms at this point.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20.3 feet at
9.15 a. m. January 28 (discharge, 15,300 second-feet); minimum stage,
1.14 feet October 21 (discharge, 21 second-feet).

1919-1923: Maximum stage recorded, 35.65 feet March 2, 1922 (discharge,.
30,700 second-feet) ; minimum stage, 0.90 foot November 3, 1920 (discharge,
7 second-feet).

REGULATION.—None.

Accuracy.—Stage-discharge relation for low stages changed somewhat during
high water of January 28. Rating curves used before and after the change
fairly well defined below 15,000 second-feet. Gage read to hundredths
once daily, oftener during high water. Daily discharge ascertained by
applying daily gage height to rating table. Records fair.

Discharge measurements of Obey River near Boom, Tenn., during the year ending
Sept. 30, 1923

Gage Dis- Gage |. Dis-

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

Mar. 8| P. P, Livingston_....._ 7.88 3,600

12 4. Ao . 18.54 | 13,500

Aug. 2 | Livingston and Claw- 1.95 159

son.

Daily discharge, in second-feet, of Obey River near Boom, Tenn., for the year ending
Sept. 30, 1923

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
29 39 60 830 { 4,340 | 1,480 618 | 1,720 645 152 80
25 39 72 | 1,050 | 3,140 | 1,200 566 | 1,250 618 135 218 68
25 37 | 1,050 995 112,100 | 1,030 540 | 1,030 672 115 440 62
27 37| 1,220 865 540 865 540 95 149 62
20 37 1,810 | 775 | 3,420 755 | 2,200 810 86 173 167
29 37 | 1,390 665 | 2,330 | 1,200 | 2,330 700 395 82 108 372
33 41 11,570 585 | 1, 13,900 | 1, 618 395 86 372 173
56 37 775 535 | 1,660 |. 3,860 | 1,300 540 372 78 210 ¢ 1,140
53 27 | 1,390 485 | 1,540 |, 2,140 | 1,080 490 | 330 74 | 1,140 3
49 27 ] 1,100 410 | 1, 1, 600 465 340 70 | 1,030 235
55 29 775 300 | 1,300 | 2,400 810 418 350 63 690 167
53 29 775 300 | 1,140 | 13,500 672 350 310 56 372 143,
35 535 260 | 3,940 | 5,750 700 418 310 53 | 2,140 128.
41 33 510 240 | 4,260 | 2,590 | 6,380 618 310 67 | 1,140 92
35 351|6,110 | 2,300 | 2, 1,720 | 4,420 565 252 47 810 68
41 55 | 3,560 | 1,600 | 1,600 | 4,420 | 2,260 540 | , 214 44 418 72
43 8 | 6,110 | 1, 1,250 | 4,660 | 1,600 490 182 252 490 68.
33 89 | 3,560 | 040 | 1,030 | 2,460 | 1,250 | 440 | 158 | 125 | 490 62
33 82 | 2,110 775 5 | 1,780 | 1,030 372 130 78 310
33 89 | 1,390 720 755 | 1,360 920 372 130 53 260 210-
21 85 | 1,060 | 1,450 700 | 1,140 810 395 120 47 185 122
31 70 775 38 167 86
49 61 47 138 72
47 70 41 102 62
47 55 270 102 55
41 55 86 108 42
37 53 63 84 235
37 79 53 108 143
41 61 95 88 92
41 61 74 84 72
41 | 63 80 [cuuunan

Nore.—Gage not read Nov. 5, May 30, and June 10; discharge interpolated.
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Monthly discharge of Obey River near Boom, Tenn., for the year ending Sept. 30, 1923

[Drainage area, 416 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October. ... 85 21 38.4 0. 002 0.11
November.. 89 27 52.2 . 125 .14
December .. 6,110 60 | 1,410 3.39 3.91
January .. ..oo.o_oo.._.__. 15, 200 240 | 2,320 5. 58 6.43
February. o eaeae 12,100 418 | 2, 5.52 5.76
arch. 13, 900 755 | 3,070 7.38 8.51
April __ 6, 380 540 | 1,470 3.53 3.94
ay. .- 1,720 350 7 1. 69 1.95
June... 672 78 288 .692 .77
Ty o e 270 38 86.7 . 208 .24
August ..o 2,140 65 304 .947 1.09
September. .. . eaes 1,140 42 1569 .382 .43
The YOar - o o oeoeoeeeooeeemeemeees 15,200 21| 1,070 2,57 33.27

CANEY FORK NEAR ROCK ISLAND, TENN.

LocaTion.—At power house of Tennessee Electric Power Co., half a mile down-
stream from storage dam at mouth of Collins River and 1 mile northwest of
Rock Island, Warren County.

DRrAINAGE AREA.—1,640 square miles (measured on post-route map).

Recorps avariLaBLE.—November 14, 1911, to September 30, 1923.

GagE.—DBristol water-stage recorder on right bank, directly opposite power
house and about half a mile downstream from Rock Island dam. This gage
has been used since October 1, 1920. From January 1, 1917, to September
30, 1920, a Bristol water-stage recorder, known as gage No. 3, was located
100 feet downstream from power house. For description of gages used prior
to January 1, 1917, see Water-Supply Paper 473.

DiscHARGE MEASUREMENTS.—Made from boat at section 1,800 feet below power
house.

CHANNEL AND cONTROL.—Bed of stream above and below gage consists chiefly of
solid rock; practically permanent.

EXTREMES OF DISCHARGE.—Maximum mean daily stage recorded during year,
14.2 feet February 3 (discharge, 36,300 second-feet); minimum discharge,
45 second-feet, represents leakage through dam and occurs during low-
water season whenever power plant is shut down.

1911-1923: Maximum stage recorded, 13.2 feet April 2, 1912, at original
gage at dam site (discharge, 107,000 second-feet); minimum discharge
recorded, same as given above for 1923.

Diversion.—None. .

REeguLaTioN.—Considerable fluctuation caused by storage in reservoir and

operation of plant.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 9,000 second-feet; extended above that point. Operation of
water-stage recorder fairly satisfactory except as indicated in footnote to
table of daily discharge. Daily discharge ascertained by averaging dis-
charge obtained by applying tri-hourly gage height to rating table, except
for periods during which recorder did not operate. Records good except
for extreme high stages for which they are fair.

CoorEraTION.—Gage-height record furnished by Tennessee Electric Power Co.
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Discharge measurements of Caney Fork near Rock Island, Tenn., during the year
ending Sept. 30, 1923

. [Made by P. P. Livingston]

Gage Dis- Gage | Dis- Gage | Dis-
Date height | charge Date he?git charge ’ Date he?g%t charge
Feel Feet | Sec.-ft. Feet | Sec. ft.
May §oceeennen 4.72 5.27 4,280 || May 10........ 3.53 2, 140
L S, 3,72 5.20 020 10. 3.50 2,
[ . 5.70 5,15 4,010 10. 3.50 2,
[ .04 5,10 4, 060 10. | 444 2,960
[ S, .00 2.75 1,400 ) {1 4.45 2, 950
6.1 130 275 | 1,410
Daily discharge, in second-feet, of Caney Fork near Rock Island, Tenn., for the year
endéng Sept. 30, 1923
Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
45 450 481 | 4,360 | 12,800 | 4,850 | 3,280 |veauco]ocracnan 2,310 | 1,380 1,480
420 400 716 | 6,700 | 24,600 | 3,280 | 1,530 1, 450 313
442 360 | 2,480 ( 5,200 | 36,300 | 2,880 1,530 2,000 722
420 200 | 7,620 | 4,310 | 29,800 | 3,180 | 2,140 1,590 801
438 451 7,290 | 4,190 | 22,500 | 2,930 5,780 610 | 1,740
560 4,230 | 1,970 | 15,600 | 8,240 090 1,450 | 1,810
225 420 | 2,480 | 3,960 | 11,100 | 33,200 1,050 | 2,710
45 410 | 2,380 | 2,630 , 950 | 24, 200 1,640 | 3,240
431 402 | 2,250 2,260 | 5,690 | 16, 100 3,680 | 2 110
420 396 | 4,420 | 3,650 | 6,720{ 9,780 3,020 | 1,630
442 | 45| 4,080 | 981 7,150 | 16,700 1,940 | 1,390
442 45| 3,470 | 3,000 | 6,390 | 32, 600 2,900 | 1,240
400 | 2,290 | 1,640 | 21,600 | 19,000 6,390 | 1,060
232 402 | 3,210 | 1,510 | 27,000 | 11,600 15,800 991
45 409 ,000 | 4,750 | 15,600 | 7,860 3, 890 946
522 352 | 30,000 | 4,920 | 11,100 | 16, 500 1,720 99
488 375 | 21,000 | 4, 6,870 | 20,400 1,080 | 1,140
516 335 | 19,000 | 3,070 | 6,350 | 14,700 3,220 953
269 | 10,000 | 3,980 | 3,840 | t 2, 900 781
475 280 | 6, 54 3,020 | 3,290 | 11,300 3, 260 759
210 405 | 4,660 5140 2,810 7,110 2,670 599
45 365 4,140 8,760 2,810/ 6,390 2,170 269
548 376 | 3,450 | 9,880 | 2,600 13.700 1,480 45
518 | 4 2,800 | 12.100 | 1,770 | 17,900 1,300 | 573
442 232 | 1,600 | 9,880 | 1,620 | 13,500 867 461
466 90 | 2,330 | 6,240 2,680 8080 1,230 497
481 48 | 2, 6,040 | 2,910 | 6,190 1,410 611
265 425 | 4,370 | 11,900 | 5,290 | 4,190 3, 660 790
45 431 3 10,600 .. _.___ 4, 2 4,440 251
500 65| 3,730 | 9,830 [-coooaee 3, 590 2,310 45
[ {7 P— 4,450 | 15,600 |-ocee--_ 2,740 2,320 |--nenme

NotE.—Recorder not operating Oct. 30, 31, Nov. 1-8, Dec. 15-19, Jan. 22-25, 28-31, Feb. 1, 2, Apr. 14,

15, and 30; discharge estimated on basis of records of discharge for Collins River near Rowiand, Tenn,

Gage out of order May 1 to June 8.

Monihly discharge of Caney Fork mnear Rock Island, Tenn., for the year ending
Sept. 30, 1923

[Drainage aresa, 1,640 square miles}

Discharge in second-feet
Run-off
Month Per i
‘Maximum | Minimum | Mean square | ininches
mile

560 45 372 227 0.26
450 45 322 . 196 .22
30, 000 481 6, 270 3.82 4.40
15, 600 981 5, 740 50 4.04
36, 300 1,620 10, 900 6.65 6.92
33, 200 2, 740 11, 600 7.07 8.15
11, 400 1, 3,380 2.06 2.30
11, 800 937 2,420 1.47 . 120
6,340 483 1,870 1.02 1.18
Augus 15, 800 610 2, 740 1.67 1.92
September. ——— 3, 45 1, 610 .68
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CANEY FORK NEAR SILVER POINT, TENN.

LocaTioN.—At Johnson’s ferry on Silver Point-Smithville road, 4 miles south of
Silver Point, Putnam County, 4 miles below mouth of Falling Water River.

DRAINAGE AREA.—2,100 square miles (93 per cent measured on topographic maps
and 7 per cent measured on map compiled by United States Geological
Survey, scale 1:500,000).

Recorps avaiLABLE.—November 23, 1922, to September 30, 1923.

Gaan.—Staff gage in three sections on right bank at the ferry. The lower sec-
tion is inclined and reads from 0.0 to 9.4 feet; the two upper sections (9.3
to0 20.3 and 19.8 to 30.7 feet) are vertical and are attached to trees, near the
lower section; read by John Crawford and J. M. Johnson. On March 7 a
Bristol recorder having a 5-foot range in stage was installed 50 feet upstream
from gage.

CHANNEL AND coNTROL.—Channel straight for 500 feet above and below gage.

. Bed composed of rock and coarse gravel. Left bank is high rock bluff;
right bank subject to overflow at stages above 20 feet. Control is coarse
gravel shoal 50 feet below gage; probably permanent. ’

DiscHARGE MEASUREMENTS.—Made from cable 25 feet upstream from gage or
by wading.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 27.5 feet at
5 p. m. February 4 (discharge, 52,200 second-feet); minimum stage, 1.13 feet
at 5.30 p. m. November 27 (discharge, 214 second-feet).

ReauLaTiION.—The flow is regulated to a large extent by the Rock Island hydro-
electric plant at Great Falls, 35 miles upstream, and to a slight extent by
a small hydroelectric plant located on Falling Water River.

Ice.—Stage-discharge relation seldom affected by ice.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 200 and 30,000 second-feet; extended as a tangent above
30,000 second-feet. Gage read twice daily to hundredths. A Bristol
recorder operated after March 7 shows that the regulation caused by power
plants upstream comes in regular daily cycles, and that no serious error is
introduced by using the mean of the two daily staff gage readings as the
mean gage height for the day. The Bristol gage recorder was used only
for checking staff gage readings, as its limited range of only 5 feet caused
it to be out of commission a large part of the time. Daily discharge ascer-
tained by applying to rating table the mean daily gage height obtained from
staff gage readings. Records good.

Discharge measurements of Caney Fork near Stlver Point, Tenn., during the year
ending Sept. 30, 1923

Gage Dis- Gage | Dis-

Date Made by— height | charge || D2t® Made by— height | charge
Feet | Sec.ft.
Nov. 8| P. P. Livingston_.._.._ 1.72 440
) {1 — do 1.88 509
- 220
212
Jan. 1,270
1,470
3,010
2,640
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Daily discharge, in second-feet, of Caney Fork mear Stlver Point, Tenn., for the
year ending Sept. 30, 1923

Day Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
21,800 | 5,400 | 2,580 5,140 | 9,360 | 2,250 | 2,360 1,620
13,500 | 5,010 | 2,600 | 4,620 | 6,620 2,690 | 1,420 1, 520
31,500 | 2,140 1,720| 2,580 | 5,400 | 1,330 | 1,330 475
51,000 | 3,520 | 4,000 | 3,040 | 3,880 1,100 | 2,250 765
32,200 | 3,280 | 6,200 | 3,040 3,760 | 2,030 | 1,420 975
18,100 | 4,880 | 9,200 | 4,120 1,920 { 2,360 475 | 2,250
14, 300 000 7,760 | 2,580 | 4,120 1,420 | 1,620 1,820
12,500 | 27,100 | 7,040 | 3,520 | 4,620 | 1,150 4,620
11,400 | 13,100 | 5,270 | 3,040 | 3,880 | 2,800 | 5 140 2, 580
10,500 | 9,840 | 4,490 | 3,880 | 3,160 | 1,420 | 4,120 | 1,330
11,800 { 13,000 | 4,620 | 2,250 | 2,580 | 1,520 | 2,470 1,620

, 680 | 40,800 | 4,490 | 2,800 | 2,920 | 1,330 | 2,800 1,420
19,200 | 35,500 | 3,160 | 9,040 | 3,880 1,620 | 5,400 1,330
41, 000 | 16,400 ), 19,400 | 4,120 | 1,240 | 10,300 1,240
20,800 | 9,360 | 15,100 | 9,520 | 1,520 848 | 14,900 1, 200
11,800 | 13,900 ; 9,200 | 6,760 | 3,400 560 | 5,660 1, 200

26,300 | 7,920 | 6,620 | 1,920 | 2,020 | 4,120 380

6,620 | 17,200 | 6,620 | 5400 | 1,060 | 6,340 | 4,360 | 1,150
5920 | 11,200 | 5,140 | 5,010 | 2,580 | 5,790 | 11,400 1,150
3,400 | 10,500 | 5,010 | 5,530 | 1,420 | 3,040 | 6,900 1,280
4,240 | 7,760 | 4,000 5,660 | 1,420 1,520 4,360 1, 200
2,800 | 7,600 7 4,120 | 7,320 1,420 | 1,380 2,140 805
3,160 | 9,840 | 3,80 5920 | 1,330 805 | 2,250 340
3,400 | 19,700 | 3,640 | 4,620 1,060 1,620 | 1,620 300
1,720 | 16,600 | 2,600 | 4,360 | 1,100 | 1,620 | 1,520 265
2,800 | 9,680 | 2,020 | 5140 | 1,620 1,820 1,100 265
3,640 | 9,520 | 4,120 6,480 | 1,380 | 1,620 | 1,620 530
4,490 | 6,760 | 2,140 | 11,400 ( 9,520 1,380 | 1,620 590
1,150 | 6,060 805

2,250 | 2,030 450

1,100 | 2,920 |oeoooes

Monthly discharge of Caney Fork mear Silver Point, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 2,100 square miles]

Discharge in second-feet
Run-off
Month Per in inches
. Maximum | Minimum | Mean square
mile

November 23-30. . .o an. 450 235 383 0,182 0.05
December. ..o 44,000 265 7,570 3. 6! 4.15
January_ ... .. 19, 000 1, 200 6, 530 3.11 3.58
February. . .o 51, 000 1,720 13,700 6. 52 6.79
areh .. 40, 800 2,140 | 12,700 6.05 6. 98
April . 15, 100 1,720 5,280 2. 51 2.80
May. o ooee. 19, 400 2, 250 6,220 2.96 3.41
June - T 9, 520 1,060 3,380 1.61 1.80
July.._. 6, 340 560 ! i, 940 24 1.07
August 14,900 475 38,750 1.78 2.056
September 4,680 265 1,180 2 .63

COLLINS RIVER NEAR ROWLAND, TENN.

LocarioNn.—At Hennessee’s iron highway bridge, 1 mile below Mountain Creek,
214 miles northwest of Rowland, Warren County, 5 miles southwest of
Rock Island, and 8 miles upstream, by river, from junction with Caney
Fork.

DrAINAGE AREA.—800 square miles (measured by Tennessee Electric Power Co.)

RECORDS AVAILABLE.—April 1, 1916, to September 30, 1923.

GageE.—Chain gage on downstream side of bridge at middle of second span
from right bank; read by Joe Keathley. Sea-level elevation of zero of
gage, 795.86 feet.
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PIsCHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading..

CHANNEL AND coNTROL.—Bed composed of rock, boulders, and sand. Channel
fairly straight for a considerable distance above and below gage. Right
bank is a steep rock bluff; left bank is low and subject to overflow above
a stage of 8 feet. A series of rock and boulder riffles beginning just below
bridge forms the control; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.92 feet at
noon August 14 (discharge, 18,500 second-feet); minimum stage, 0.95 foot.
at 5 p. m. November 10 (discharge, 60 second-feet).

1916-1923: Maximum stage recorded, 16.67 feet April 2, 1920 (discharge,.
34,000 second-feet); minimum stage, that of November 10, 1922, as given
above.

High-water marks of flood of 1854 as reported by old residents indicate-
stage of 32.6 feet (estimated discharge, 82,200 second-feet). High-water
marks of flood of 1902 indicates a stage of 27.2 feet (estimated discharge,.
66,600 second-feet).

Ice.—Stage-discharge relation npt affected by ice.

ReguLATION.—Small mills upstream probably cause some dlurnal fluctuation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 8,000 second-feet; extended above that point. Gage read to-
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records below 11,300 second-feet are-
good; above that point only fair.

CoopeERATION.—Gage-height record furnished by Tennessee Electric Power Co.

The following discharge measurement was made by P. P. Livingston:
May 11, 1923: Gage height, 2.36 feet; discharge, 1,230 second-feet.

Daily discharge, in second-feet, of Collins River near Rowland, Tenn., for the year
ending Sept. 30, 1923

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

111 83 140 | 2,050 | 4,470 | 1,700 | 1,200 | 1,470 | 2,920 550 595 640~
135 75 219 | 2,410 | 3,180 | 1,470 | 1,140 | 1,250 | 2,170 487 460 568
120 69 | 2,410 | 1,930 | 12,000 | 1,360 | 1,140 | 1,000 | 1,820 426 469 523
111 75| 3,720 | 1,580 | 14,100 | 1,250 | 1,470 | 1,140 | 1,470 982 443 586
145 95| 2,780 | 1,470 | 6,930 | 1,140 | 3,180 | 1,250 | I, 580 880 375 880

N 115 111 1,930 ] 1,200 | 4,940 | 1,820 | 3,180 | 1,700 | 1,700 604 327 735
[ (R 130 1551 1,250 | 1,140 | 3,870 | 8,610 | 2,410 | 1,360 | 1,700 688 735 | 1,040
| SO 201 107 | 1,040 1,250 | 3,870 | 5,800 | 2,050 | 1,580 | 1,820 505 880 | 1,930
| S 177 91 982 | 1,140 | 3,720 | 3,580 | 1,820 | 1,580 | 1,700 | 1,040 | 1,470 1 090
b (U 183 66 | 1,820 982 | 3,870 | 2,540 | 1,360 | 1,360 | 1,300 688 | 1,040 "782
) 5 S 150 95 | 1,820 930 | 3,870 | 4,320 | 1,300 | 1,200 | 1,300 595 | 1,080 688
12 ... 130 75| 1,360 830 | 3,440 | 10,200 | 1,200 | 1,470 | 1,820 460 | 1,140 568
& S 103 155 1 1,040 735 | 11,200 | 5,980 | 1,930 | 5,980 | 1,820 426 | 2,920 487
) % - 107 103 | 1, 735 | 10,000 | 3,580 | 5800 | 4,320 | 1,420 409 | 13,300 418
b 1 PO 83 130 | 10,500 | 1,090 2,660 | 4,160 | 2,780 | 1,140 375 | 4,160 375
160 oo 145 145 | 16,000 | 1,420 | 3,310 | 5,800 | 2,920 | 2,920 930 550 | 1,930 351
17l 140 145 | 10,200 | 1,200 | 2,540 | 9,520 | 2,290 | 2,410 982 | 1,580 | 1,420 311
18 . 130 155 | 9,520 | 1,040 | 2,050 | 4,620 | 1,930 | 1,820 982 | 2,410} 1,250 295
19 79 130 | 4,320 982 | 1,820 | 3,310 1,700 | 1,470 688 | 1,820 2 319
.......... 115 177 | 2,780 | 1,040 | 1,580 | 2,920 | 1,470 | 1,930 ‘ 631 1 090 982 303
20 . 120 103 | 2,050 1,360 | 1,470 | 2,410 | 1,470 | 3,720 | 586 782 830 311
22 e 120} 1,42013,040 | 1,300 | 2,170 | 1,580 ! 3,310 | 523 622 688 281
23 e 107 130 | 1,360 | 3,720 | 1,140 | 4,320 | 1,420 | 2,170 541 604 640 246
24 . 125 m 523 604 260
b 140 111 1,700 532 253
115 103 735 496 327

95 189 523 478 327

99 11 506 | 2,200 295

75 140 514 | 2,050 267

145 99 688 | 1,000 213

125 jeeeenen 595 782 leeeeen
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Monthly discharge of Collins River near Rowland, Tenn., for the year ending Sept. 30,
1923

[Drainage area, 800 square miles]

Discharge in second-feet
Run-off
Month . . Per in inches
Maximum | Minimum | Mean square
mile

201 75 124 0. 155 0.18
189 66 115 . 144 .16
16, 000 140 2, 950 3.69 4.25
5,450 735 2, 050 2.56 2,95
14, 100 982 4,150 5.19 5. 40
10, 200 1,140 3, 4,60 5.30
3 1, 1,920 2.40 2.68
5, 1,090 2, 470 3.09 3. 56
496 1,250 1. 56 1.74
2,410 375 786 . 982 1L13
13, 300 327 1, 500 1.88 2.17
1,930 213 522 . 652 .73
16, 000 66 1,780 2,22 30.28

HARPETH RIVER AT BELLEVIEW, TENN.

Locarion.—At county highway bridge on Harding Pike, a quarter of a mile
south of Belleview, Davidson County, and 12 miles south of Nashville.
‘DRAINAGE AREA.—410 square miles (measured on map compiled by United States

Geological Survey; scale, 1:500,000).

RECORDS AvArLABLE.—April 11, 1920, to September 30, 1923.

‘GaGeE.—Chain gage on downstream side of highway bridge; read by Ellis B.
Jones. Previous to December 15, 1920, gage was verfical staff spiked to
18-inch tree on left bank about 40 feet below highway bridge.

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

‘CHANNEL AND cONTRoL,—Right bank steep and high and is not overflowed;
left bank fairly steep up to 12 feet, then flat. Low-water control is well-
defined shoal 700 feet below gage, composed of limestone and coarse gravel;
may shift in extreme high water. High-water control not determined.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 12.24 feet at
6 p. m. March 23 (discharge, 8,600 second-feet) ; minimum stage, —0.08 foot
October 4, 5, 7, 8, 10, 18, and 21, when there was no flow.

1920-1923: Maximum stage recorded, 17.54 feet at 7 a. m. March 11, 1922
(discharge, 13,400 second-feet); no flow several days in October, 1922.

Tcm.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve fairly
well defined below 8,000 second-feet; extended above that point. Gage read
to hundredths once daily. Daily discharge ascertained by applying daily
gage height to rating table. Records good except those for low stages
which are fair.,

Discharge measurements of Harpeth River af Belleview, Tenn., during the year
ending Sept. 30, 1923

Gage | Dis-
Date Made by— rark® | chaege | Dste Made by— height | charge
Feet | Sec.-ft.

Feet Sec.-ft.
‘Oct. 16 | Livingston and King___; 0.07 7.0

Aug. 9| Livingston and Claw- | 11,52 7,720
Jan. 26 | P. P, Livingston...._._ 3.13 | 1,300 :

s0n.
L3 T 6.49 | 3,480
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Daily discharge, in second-feet, of Harpeth River ai Belleview, Tenn., for the year
ending Sept. 30, 1923

]

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2 6 14 570 1 1,720 520 520 450 705 92 36 54
2 6 185 595 | 1,470 472 450 365 450 88 30 74
1 4 570 495 | 6,750 428 428 405 345 80 21 62
0 2 595 345 | 4,310 345 | 2,630 760 285 76 21 46
0 2 705 385 | 2,500 325 | 7,200 | 1,290 250 76 232 570
1 28 545 472 | 1,980 930 | 2,240 815 285 76 115 815
0 20 285 285 | 1,590 | 6,210 | 2,170 570 268 72 72 178
0 26| 185 | 250 1,530 | 2,040 | 1,170 | 870 | 285 97 60| 2,630
1 20 305 232 | 1,290 | 1,410 930 595 232 325 | 6,840 450
0 9 215 215 | 2,430 990 760 365 182 130 ‘815 385
2 11 215 185 | 1,050 | 5,430 595 325 | 1,290 76 305 268
1 9 160 172 990 | 6,480 495 285 | 1,230 64 200 156
1 11 170 158 | 2,240 | 2,980 | 1,470 345 545 45 | 3,750 125
4 6 160 152 | 1,590 | 1,780 | 2, 560 325 345 56 930 116
7 15 | 2,040 250 | 1,230 | 1,350 | 1,410 405 268 48 450 106
5 13 | 1,410 285 | 1,050 | 6, 660 990 | 3,750 215 45 305 99
1 74 | 2,700 215 815 | 2,770 815 | 1,200 172 39 250 82
0 42 | 1,980 185 650 | 1,720 705 930 162 | 1,910 345 78
|- 38| 1,050 172 595 | 1,290 545 705 128 160 232 0
1 27 760 168 520 | 1,050 495 545 108 88 103 66
0 24 545 268 472 930 650 760 108 76 122 58
2 16 450 815 365 | 4,630 | 1,050 365 103 72 128 46
2 14 50 25 76 99 36
4 16 72 132 3%
4 12 68 95 36
[] 12 170 88 33

11 11 84
9 10 80 27
9 12 56 84 18
6 12 52 88 26.
[ 2 P 42 [ 2 PR,

Monthly discharge of Harpeth River at Belleview, Tenn., for the year ending Sept.
30, 1923

[Drainage area, 410 square miles}

Discharge in second-feet

Run-off in
Month Per inches
Mazimum | Minimum | Mean square
mile
11 0 2.9 0.007 0.0L
74 2 16.9 . 041 . 05
2, 700 14 624 1,62 L75
4,870 152 819 2,00 2.31
, 750 325 | 1,430 3.49 3.63
. 8100 325 | 2,310 5. 64 6. 50
'y 405 | 1,210 2.95 3. 29
3,750 250 754 1.84 2.1
1, 336 . .91
1,910 39 144 .351 .40
6, 840 21 522 .27 L46
2,630 18 226 . 552 .62
The year._ 8,100 0 696 L70 23.05

RED RIVER NEAR ADAMS, TENN.

LocatioN.—At county highway bridge 124 miles north of Adams, Robertson
County, three-eighths mile below Louisville & Naghville Railroad bridge,
and half a mile below mouth of Elk Creek.

DRAINAGE AREA.—678 square miles (average value on United States Geological
Survey map, scale 1:500,000, and United States post-route map).

RECORDS AVAILABLE.—June 15, 1920, to September 30, 1923.

Gace.—Chain gage on downstream side of bridge; read by J. T. Brooksher and
Forest Jackson.
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Di1scHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL.—Right bank steep and not subject to overflow; left
bank subject to overflow at gage height of about 28 feet. Control for low
and medium stages is a solid rock shoal about 200 feet below gage, per-
manent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 21.1 feet
at 4.30 p. m. February 3 (discharge, 13,600 second-feet); minimum stage,
1.58 feet October 6, 14, and 29 (discharge, 71 second-feet).

1920-1923: Maximum stage recorded, that of February 3, 1923; minimum
stage, 1.89 feet at 10.30 a. m. September 18, 1922 (dlscharge, 39 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation changed during high water in January.
Rating curve used October 1 to January 21 well defined below 5,000 second-
feet and extended above; curve used January 22 to September 30 well.
defined below 13,000 second-feet. Gage read to hundredths once daily,
oftener during high water. Daily discharge ascertained by applying
daily gage height to rating table. Records good.

Discharge measurements of Red River near Adams, Tenn., durmg the year ending
Sept..30, 1923

Gage = Dis- Gage | Dis-

Date Made by— height _charge Date Made by— he{'gght charge
Feet  Sec.-ft. Feet | Sec.-ft.
Oct. 17 | P. P leingston ....... LG4; 75.7 || Feb. 3 | P. P. Livingston....... 19.31 | 12,300
Nov, 2 1.52 1 54.6 f: 2 TR L [ 20.17 | 12,600
Jan. 24 16. 86 10 500 Aug. 10 | Clawsonand Livingston| 5.80 2, 500

Daily discharge, in second-feet, of Red River near Adams, Tenn., for the year ending
Sept. 80, 1923

Day QOct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
95 88 85 685| 6,140 | 1,380 | 1,670 740 960 440 595 515
90 82 110 740 | 6,140 | 1,240 | 1,530 650 710 330 490 516
85 82 125 685 | 12,600 | 1,170 | 1,530 { 622 | 506 330 | 350 516
80 90| 280 658 9,160 | 1,100 | 1,820 | 650 540 | 290 1,380 490
3 98 580 580 | 5060 | 1,530 ( 5,560 | 622 830 | 290 4,129 710
71 100 | 630 530 | 3,980 | 3,110 3,400 622| 595| 5152300 1,380

95 | 1,030 530 | 3,260 2, 820 568 710 372 | 2,180 830
74 1,340 485 | 2,750 | 3,540 | 2,390 310 | 2,030 830
80 75 | 1,000 440 | 2,610 | 2,680 | 2,030 465 | 490 270 | 1,600 650
85 85 910 440 | 2,680 | 2,390 | 1,740 465 395 252 | 2,900 5156
2 90 712 395 | 2,540 ( 3,470 | 1,530 465 | 1,100 236 | 1,740 490
82 95 530 376 | 2,250 , 1,380 440 770 228 1 1,310 418
78 100 485 3551 7,790 | 4,980 | 2,180 440 568 214 | 7,220 395
71 110 485 580 | 5,850 | 3,330 | 4,340 490 490 |- 8,440 350
77 245 1,990 | 1,990 | 3,110 | 2,820 3,540 615 440 188 | 2,820 310
84 186 | 1,220 | 1,220 | 2,770 | 10,200 | 2,820 | 568 505 176 | 2,250 290
90 120 910 910 3 10, 500 | 2, 180 615 960 | 3, 540 290
82 125 | 1,030 712 | 2,100 | 4,050 | 1,960 490 595 770 | 9, 590 270
76 125 685 | 1,820 | 3,110 | 1,740 440 465 | 3,900 270
80 105 712 658 | 1,740 | 2,820 | 1,530 396 372 310 {*2,540 | 1,030
85 100 605 ) 7,430 | 1,530 ) 2,390 | 1,380 372 200 270 | 1,890 895
85 555 | 11,000 | 1,460 { 4, 1, 350 310 228 | 1,820 596
95 85 508 | 7,860 | 1,380 | 7,290 | 1,100 330 200 | 2, 100 395
90 80 462 | 9,950 | 1,240 9,160 | 1, 310 372 440 | 1,530 | 1,600
88 75 418 | 4,980 | 1,100 4,980 | 1,100 350 350 | 2,250 | 1,240 310
75 395 | 4,190 | 1,460 | 3,470 960 568 330 650 | 1,030 290
90 85 395 | 3,760 | 1,960 | 3,110 895 740 310 418 830 270

90| 485 4,980 1, 2,610 | 830 770 | 1,460 | 330 830 252
71 80 462 | 3,980 |ocoooo-o 2,250 830 960 895 270 770 221
90 85 740 { 4,410 2,100 830 | 1,670 516 218 710 214
96 740 | 8,150 jaceoeeas 1,800 | oo 1,240 |._.o._. 200 595 |amcennn

NotE.—QGage not read Oect. 15, 16, and Feb. 16, 17; discharge interpolated.



122 SURFACE WATER SUPPLY, 1923, PART III

Monihly discharge of Red River near Adams, Tenn., for the year ending Sept. 30, 1923

[Drainage area, 678 square miles]

Discharge in second-feet

Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile

October. —-- 95 71 82.8 0,122 0.14
NOVeIDOr .o oee e e ccmcacccmc e man 245 75 101 149 17
December. - 1,090 85 671 . 990 1.14
BL:S115 53 o SR 11,000 355 | 2,720 4.01 4.62
February. - 12, 600 1,100 | 3,520 5.19 540
MArCh. e - e e eene 10, 500 1,100 { 3,950 . 5.8 6.72
April - 5, 560 830 1.940 2.86 3.19
MAY e am e e e e e 1,670 310 592 .873 1.01
June. ' 1,460 290 598 . 882 .98
July. - 2,250 176 407 . 600 .69
August ... - 9, 590 350 | 2,410 3. 55 4.09
September._... 1, 600 214 537 792 .88

The Year. . oo eeccccammmcacacaemnan 12, 600 71| 1,450 2.14 29.03

TENNESSEE RIVER BASIN
FRENCH BROAD RIVER AT BLANTYRE, N. C.

LocaTtion.—At highway bridge 700 feet east of Blantyre railroad station, Tran-
sylvania County, 3 miles downstream from mouth of Little River.

DRAINAGE AREA.—296 square miles (measured on topographic map).

Recorps avaruaBLE.—December 11, 1920, to September 30, 1923.

Gage.—Chain gage attached to downstream side of bridge; read by Mrs. A. B.
Osborne.

DISCHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND CcONTROL.—Channel straight for several hundred feet above and
below gage. Bed composed of sand and gravel, somewhat shifting. Both
banks steep and about 15 feet above zero of gage subject to overflow which
floods the wide cultivated bottoms. Low-water control formed by a rock
ledge 1 mile below gage.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 15.95 feet at
8 a. m. Msy 30, 1923 (discharge, 6,000 second-feet); minimum stage, 2.6
feet at 5 p. m. November 26, 1922 (discharge, 239 second-feet).:

1920-1923: Maximum and minimum stages recorded, those of May 30,
1923, and November 26, 1922, as given above.

Ice.—None.

REGULATION,—Slight diurnal fluctuation noticeable during low-water periods
is probably due to operation of small mills on tributaries.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 3,200 second-feet; extended above that point. Gage read to half-
tenths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table. Records good.

Discharge measurements of French Broad River at Blaniyre, N. C., during the year
ending Sept. 30, 1923

- Gage Dis- o Gage | Dis-
Date Made by height | charge || D&% Made by . | height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Dec. 7 L.7. 2.94 301 || Aug, 21 | L.J.and W. E. Hall.__.| 419 587
June 15 6.00 1,090 21! W.R.Kingand W. E.
2| 5. 56 967 Hall .o 4.20 571
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Daily discharge, in second-feet, of French Broad River at Blantyre, N. C., for the
year ending Sept. 30, 1923

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

204 | 313 2,740 | 930 728 | 812 784 | 3,870 | 784 | 1,110 534
313 313 | 1,710 840 672 784 756 | 2,600 900 812 484

204 313 333 | 1,170 784 644 812 756 | 2,170 870 644 460
278 204 395 9 870 616 960 812 | 1, 860 870 588 508
275 204 353 1,790 644 | 1,170 | 2,020 | 1,860 812 644 728
204 204 756 | 1,570 616 990 | 1,860 | 2,020 784 644 588
700 204 313 700 | 1,170 | 1,110 | 900 | 1,300 | 1,830 812 840 588
460 | 313 353 728 | 1,020 840 | 900 | 1,200 | 1,610 840 870 870
756 275 374 672 930 756 870 | 1,110 | 1,470 756 812 616
275 616 870 | 700 812 1,360 | 700 | 900 588

4 275 438 588 812 700 784 930 | 1,360 672 700 700
395 275 374 560 784 812 756 | 900 | 1,360 644 700 700
3 294 374 534 | 1,500 | 1,360 | 1,710 900 | 1,300 | 644 700 534
374 294 353 484 | 1,470 | 1,300 | 3,220 870 | 1,170 672 588 484
204 | 460 | 616 |J,110 | 1,020 | 1,710 { 990 | 1,110 756 560 460

438 204 | 812 534 960 | 2,640 | 1,360 | 2,600 | 1,050 756 534 460
416 275 | 2,210 484 870 | 5,340 | 1,200 | 1,860 | 1,020 | 1,430 812 460
5 275 | 2,320 812 | 2,640 | 1,110 | 1,400 990 | 1,080 644 438
353 275 | 1,020 | 484 700 {2,240 | 1,050 | 1,230 | 960 784 756 438
353 294 7 484 756 | 1,710 1,330 960 700 756 438
333 275 700 | 508 728 | 1,470 930 | 1,430 | 960 644 588 | 2,280
275 588 484 672 | 1,300 930 | 1,280 | 960 588 5341 1,270

353 275 534 484 644 | 1,230 870 | 1,980 990 700 534 | 1,360
395 275 616 616 | 1,300 870 | 2,560 | 1,230 | 588 560 812
353 257 438 756 616 | 1,110 840 | 1,830 | 1,230 560 484 700
333 239 1,570 | 1,110 | 560 438 756
313 257 1,470 | 930 | 534 460 616
313 204 170 30 534 784 560
313 257 690 | 870 700 812 534
313 275 970 | 784 588 644 508
313 |- 5620 {.____.. 616 588 |oeeae

Nore.—Discharge for Dec. 31, Jan. 1, 2, Mar. 17, 18, May 16, Sept. 21 and 22 determined from mean
daily gage height ascertained from graph constructed on basis of two daily gage readings.

Monthly discharge of French Broad River at Blantyre, N. C., for the year ending

Sept. 30, 1923

[Drainage area, 206 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

OCtOber . - e cmcaeeaeeas 930 276 397 1.34 1. 54
November.. - 313 239 283 . 956 L07
December. . - 2,320 204 668 2.26 2.61
January.._. - 2,740 484 805 2.72 3.14
February. . 1,790 616 935 3.16 3.29
March._ - 5,340 616 1,260 4,26 4.91
April___ - 3, 220 756 1,050 3. 56 3.96
May.. - 5,970 756 1,780 6.01 6.93
June_. - 3,870 784 1, 400 4.73 5.28
July.___ - 1,430 534 738 2.49 2,87
A ) - 1,110 438 679 2.29 2. 64
September_ ... iiiiiaes 280 438 682 2.30 2. 57
The Fear . o oo e cccaceaas 5,970 239 890 3.01 40. 81

49245—26T—wsp 563——9
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FRENCH BROAD RIVER AT ASHEVILLE, N. C.

Location.—At Bingham School concrete highway bridge, 114 miles below Smith
Bridge, 214 miles below Southern Railway station at Asheville, Buncombe
County, and 3 miles below mouth of Swannanoa River.

DRAINAGE AREA.—949 square miles at present site (measured on topographic
maps). Drainage area for station at Smith Bridge, 941 square miles.

RECORDS AvAILABLE.—September 17, 1895, to December 31, 1901; January 1,
1905, to July 16, 1916, and January 1, 1917, to September 30, 1923. The
records January 1, 1905, to September 30, 1922, were obtained at Smith
Bridge 124 miles above.

Gaagr.—Chain gage attached to bridge October 1, 1922; no relation to old gage
attached to old bridge at same site because the flood of 1916 carried out the
bridge and all bench marks; read by L. W. Roberson. For description of
gages used prior to October 1, 1922, see Water-Supply Paper 523.

Di1scHARGE MEASUREMENTs.—Made from Bingham School bridge.

CHANNEL AND coNTRoL.—Bed of stream cbmposed chiefly of rock; practically
permanent. Control is a long shoal composed of rock boulders and gravel
beginning about 50 feet below gage; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.30 feet,
evening reading May 30 (discharge, 13,300 second-feet); minimum stage
recorded, 0.68 foot from morning reading November 25 to morning reading
November 27 (discharge, 610 second-feet).

1895-1901; 1905-1923: Maximum stage, 24.13 feet (Smith Bridge gage
datum) July 16, 1916, determined by levels from flood marks November 21,
1917 (discharge not determined; stage-discharge relation probably affected by
backwater caused by drift lodged against railroad bridge). Maximum stage
recorded before or after the flood in July, 1916, 7.8 feet (Smith Bridge gage
datum) January 23, 1906 (discharge, 25,800 second-feet). Minimum dis-
charge, 380 second-feet September 16 and 20, 1907.

Ice.—Stage-discharge relation seldom affected by ice.

Diversions.—Negligible; see Swannanoa River at Biltmore, N. C.

ReauraTioN.—Slight diurnal fluctuation probably caused by small mills on
tributaries.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 10,000 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measurements of French Broad River at Asheville, N. C., during the years
ending Sept. 30, 1921-1523

- Gage Dis- . Gage | Dis-
Date Made by height | charge Date Made by- height | charge
1921 Feet | Sec.-ft. 1922
Jan. 3| W.E.and L.J. Hall___| 1.89
4 (... (¢ o O, 1. 86
22 | L.J. Hall_ 2.01
Apr. 19 ... do..... 2.70
June 17 | W. E. Ha 2.08
July 2| L.J.Hall. 1.49
4| .. do._... 1.60
Sept. 24 .. do.. 1.056 4,07 6,480
Oct. 24 |..... do.. - .86 5.04 9, 080
Dec. 6 [.._.. [+ 1 T, 1.52 181 2,060
2.82 3,810
2.51 3,220

NoTE.—Measurements made prior to the installation of the gage (Oct. 1, 1922) were referenced to a bench
mark on the bridge and tied in to the gage datum later.
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Daily discharge, in second-feet, of French Broad River at Asheville, N. C., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5,860 | 2,168 | 1,640 | 1,770 | 1,770 | 7, 1,580 | 1,900 | 1,060
4,600 | 2,030 | 1,510 | 1,770 | 1,640 | 5, 1,900 | 2,030 0
2,620 9 1,440 | 1,640 | 1,770 | 4,600 | 1, 1,440 990
2,160 | 2,160 | 1,380 | 1,640 | 3,200 | 3,600 | 1,640 | 1,330 990
1,900 | 4, 1, 2,030 | 6,800 | 3, 1,770 | 1,440 | 1,06C
1,640 | 4,800 | 1,440 | 2,030 | 5,420 | 3,400 | 1,770 | 1,380 | 1,180
1,640 | 3,600 1,900 | 3, 3,400 | 1,900 | 2,030 | 1,640
1,770 | 2,460 | 2,160 | 1,770 | 5, 3,000 | 1,770 | 1,640 | 1,770
1,510 { 2,160 | 1,770 | 1,770 | 2,620 | 2,620 | 1,640 | 1,510 | 1,380
1,440 | 2,030 { 1,640 | 1,770 | 2,300 | 2,620 | 1,510 | 1,640 ; 1,120
‘1,380 | 1,900 | 1,770 | 1,640 | 2,160 | 2,620 | 1,440 | 1,510 | 1,510
1,320 | 1,900 | 1, 1,640 | 2,030 | 2,620 | 1,440 | 1,510 | 1,510
1,250 | 2,160 | 2,160 | 2,300 | 2,030 | 2,800 | 1, 1,510 | 1,180
1,250 | 3,200 | 3,000 | 5,860 | 2,160 | 2,300 | 1,770 | 1, 1,120
1,250 | 2,160 | 2,300 | 4,000 | 2,030 | 2,160 | 1,770 | 1,180 99
1,180 | 1,900 | 4,600 | 2,800 | 5,200 | 2,160 | 2,300 | 1,060 925
1,180 | 1,900 | 8,940 | 2,620 | 4,400 | 2,030 | 2,800 | 1,060 925
1,180 | 1,770 | 7,300 | 2,300 | 3,200 | 2,030 | 2,300 | 1,770 925
1,120 | 1,770 | 5,000 | 2,160 | 2,620 | 1,900 | 1,770 | 1,640 860
1,120 | 1,580 | 4,000 | 2,030 | 2,620 | 1,900 | 1,510 | 1,380 860
1,180 | 1,510 | 3,400 | 2,030 | 3,000 | 1,900 | 1,440 | 1,320 . 5,000
1,120 1 1,510 | 2,800 | 1,900 | 2,460 | 1,900 | 1,380 | 1,120 | 4,000
1,120 ' 1,510 | 2,620 | 1,900 | 3,200 | 1,900 | 1,250 | 1,180 [ 2,160
1,380 | 1,440 | 2,620 | 1,900 | 5,640 | 2,300 | 1,320 | 1,250 | 1,640
1,770 L 380 | 2,460 | 1,770 | 4,400 | 2,800 | 1,250 | 1,120 | 1,440
1,900 1,380 | 2,300 | 1,770 { 3,400 | 2,160 | 1,250 [ 900 | 1,320
1,900 1,770 | 2,160 | 1,770 | 3,000 | 2,030 | 1,180 990 | 1,250
2,300 ' 1,900 | 2,030 | 1,640 | 2,800 | 1,900 | 1,180 | 1,060 | 1,120
2,460 | ,900 | 1,900 | 2,800 | 1,770 | 1,250 ; 1,380 | 1,060
2,3 -| 1,900 | 1,900 | 8,940 | 1,640 | 1,440 | 1,320 0
2, 1,770 |oeeee- 8,100 |.—_--- 1,320 | 1,120 [__.....

Monthly discharge of French Broad River at Asheville, N. C., for the year ending
Sept. 30, 1923

[Drainage area, 949 square miles]

Discharge in second-feet
Run-off in
Month Per :
Maximum | Minimum | Mean square inches
mile

2,300 610 946 0. 997 .15

740 610 679 .715 80
6, 080 740 1, 580 1. 66 1.91
5, 860 1,120 1,850 1.95 2,25
4,800 1,380 2, 160 2.28 2.37
8,940 1,380 2,700 2,85 3,29
5, 860 1,640 2, 130 2.24 2. 50
8,940 1,640 3, 560 3.75 4.32
7, 300 1, 640 2,760 2.91 3.25
2, 800 1, 180 1, 630 172 1.98
2,030 1, 300 1,46 1. 68
5, 000 860 1, 430 1.51 1. 68
8,940 610 1, 900 2. 00 27.18

FRENCH BROAD RIVER NEAR NEWPORT, TENN.

LocatioNn.—At highway bridge at Oldtown, on Newport—Morristown road, 214
miles northeast of Newport, Cocke County, and 4 miles above mouth of
Pigeon River.

DRrAINAGE AREA.—1,860 square miles (revised).

RECORDS AVAILABLE.—September 4, 1900, to November 9, 1901; November I,
1902, to December 31, 1905; August 16 to December 31, 1907; November 17,
1920, to September 30, 1923.

Gage.—Chain gage bolted to downstream side of bridge, installed November:
17, 1920, at independent datum as bench marks for gage used 1902-1907
had been destroyed; read by Frank Odell.
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DiscHARGE MEASUREMENTS.—Made from five-span steel highway bridge at gage.

CrANNEL AND CONTROL.—Channel fairly straight for 500 feet above and below
gage. Banks high and not subject to overflow. Bed of river composed of
sand and gravel. Control is rock and gravel shoal 300 feet downstream;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.21 feet at
7 a. m, March 17 (discharge, 20,300 second-feet); minimum stage, 1.68 feet
at 7 p. m. October 5 (discharge, 762 second-feet).

1900-1905; 1907; 1920-1923: Maximum stage recorded, 12.0 feet April 8,
1903 (discharge, 62,200 second-feet); minimum stage, 0.90 foot October 18,
1904 (discharge, 440 second-feet, revised).

Ice.—Stage-discharge relation not affected by ice.

RecunaTioN.—There are three or four medium sized water power plants above
the station. As the regulating capacity of these plants is comparatively
small, it is believed that the mean of two readings a day closely approxi-
mates the true mean for the day.

Accuracy.—Stage-discharge relation permanent during the year. Rating curve
well defined below 11,000 second-feet; extended above that point. Gage
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records good except those for low
stages, which are fair.

Discharge measurements of French Broad River near Newport, Tenn., during the
year ending Sept. 30, 1923

- Gage Dis- - Gage | Dis-
Date Made by- height | charge Date Made by height | charge
Feet | Secft. Feet | Secfi.
Nov. 12 | P. E. HansonD oo 172 815 || Feb. 21 | P. E. Hanson._...._..._ 2.60 2,460
Feb. 12 [-o-.. L+ [\ PN | 332| 4,460 | June 4| P.P. Livingston...____ 3.51 5, 260
14 [omm.. [+ s T, 4,22 7,140 || July 11 | Warren Withee. ....... 2,35 1,920

Daily discharge, in second-feet, of French Broad River near Newport, Tenn., for the
year ending Sept. 30, 1923

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

956 | 6, 250 2,380 | 2,620 | 2,990 | 10,200 | 2,160 | 1,940 | 1,450
1,250 | 9,310 | 4,950 | 2,160 | 2,500 | 2,620 | 8, 2,160 | 2,990 | 1 360
2,990 | 5580 | 5910 | 2,160 | 2,380 | 2 5910 | 2,380 | 2,380 | 1,360
2,500 | 3,770 | 6,960 | 2,050 | 2,500 | 2,270 | 4,950 | 2,380 | 2,160 | 1,450
2,050 | 3,120 2,160 | 2,860 | 2,620 | 4,610 | 2,160 | 1,840 | 1,450
2,160 | 2,620 | 9,730 | 2,270 | 3,240 | 2,860 | 4,320 ) 2,160 | 3,770 | 1,450
1,640 | 2,380 | 6,600 | 11,500 | 2,740 | 6,96 4,610 | 2,500 | 3,240 | 1,640
1,360 | 2, 5, 6,600 | 2,500 | 4,610 | 4, 2,500 | 2,990 | 2, 050
1,540 | 2,620 | 4,950 | 4,320 | 2,500 | 4,320 | 3,770 {2,270 | 2,380 | 1,040
1,840 | 2,270 | 4,950 | 3,500 | 2,380 | 3,770 | 3,240 | 2,160 | 3,370 | 1,740
2,270 | 2,050 | 5,580 | 4,610 2,270 | 3,240 | 3,370 1, 2,740 | 1,450
1,940 | 1,940 | 4,320 | 4,950 | 2,270 | 3,120 | 3,500 | 2,050 | 2,270 | 2,050
1,740 | 1,840 | 5,810 | 4,610 | 2,380 | 3,370 | 3,500 | 2,270 | 2,500 | 1,840
1,640 | 1,840 | 5,910 | 5, 5910 | 3, 3,240 | 4,040 | 2, 1, 540
5260 | 2,380 | 5260 | 4,950 | 6,600 | 3,240 | 2,990 | 2,740 | 1,940 | 1,200
5,260 | 2,380 | 4,040 | 4,320 | 4,610 | 5580 | 2,740 | 2,620 | 1,640 | 1,080
5,810 | 2,160 | 3,500 [ 19,000 | 3,770 | 7,330 | 2,740 | 6,250 | 1,540 | 1,150
11,900 | 2,050 | 3,240 | 14,100 | 3,500 | 5,260 | 2,620 | 4,040 | 1,540 | 1,150
6,600 | 1,940 | 2,620 | 9,730 | 3,240 040 | 2,500 | 2,990 | 1,940 | 1,150
3,770 | 1,940 | 2,740 | 7,710 | 2,990 | 3,770 | 2,500 | 2,380 | 2,160 | 1,130
2,860 | 1,840 | 2,500 | 5910 | 2,740 | 4,320 | 2,380 | 2,050 | 1,740 | 1,270
2,380 | 1,840 | 2,270 | 4,950 | 2,620 040 | 2,500 | 1,840 | 1,740 | 5,260
2,050 | 1,740 | 2,160 | 4,610 , 2,620 | 4,610 ! 2,500 | 1,740 | 1,940 | 3,120
1,840 | 2,500 | 2,050 | 5,260 | 2,990 | 9,730 { 3,120 | 1,740 | 2,620 | 2,500
1,840 | 3, 1,940 320 | 2,9% | 7,330] 3,770 | 1,840 | 1,840 | 2,050
1,740 500 | 1,640 | 1,640 | 1,640
1,640 860 | 1,540 | 1,450 | 1,540
1,740 990 | 1,640 | 1,360 | 1,450
3, 240 620 | 1,740 | 1,640 | 1,360
2, 990 380 | 2,050 | 1,940 | 1,250
2,270 2,050 { 1,740 ...
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Monthly discharge of French Broad River near Newport, Tenn., for the year ending
Sept. 30, 1923

{Drainage area, 1,860 square miles]

Discharge in second-feet
Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile
3,120 776 1,260 0.678 0.78
1,150 805 935 . 503 56
11, 900 956 2, 880 1.55 179
10, 200 1,740 3,340 1.79 2.06
9, 730 1, 4,430. 2.38 2.48
) 2, 050 5,270 2.83 3.26
6, 600 2,270 3, 060 1.64 1.83
14, 600 2,270 4,980 2,68 3.09
10, 200 2,380 3, 750 2.02 2.25
6,250 1, 540 2,390 1.28 1.48
3,370 1, 360 2,140 1.15 1.33
5, 260 1,080 1,700 | .914 102
The year. .. .. 19, 000 776 3,010 | 1.62 21. 93

FRENCH BROAD RIVER AT DANDRIDGE, TENN.

LocatioN.—A#t steel highway bridge at Dandridge, Jefferson County, 23 miles
by river below mouth of Nolichucky River.

DRAINAGE AREA.—4,450 square miles (measured on topographic maps).

REecorps avaiLaBLE.—October 1, 1918, to September 30, 1923. Gage-height
records obtained by United States Weather Bureau since December 1, 1904.

GageE.—QGraduations painted on shoreward side, near downstream end, of second
concrete pier from right end of bridge; read by W. L. Anderson.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CoNTROL—Bed of stream at gage composed of silt and rock;
shifting. Control is a series of mill dams and rock dikes across the three
channels into which the river divides 1 mile below station. The dikes are
in very poor repair and are subject to change at each flood. Right bank
high; left bank is subject to overflow at stages above 12 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.2 feet,
crest on March 17 (discharge, 43,900 second-feet); minimum discharge,
1, 200 second-feet December 2.

1918-1923: Maximum stage recorded, 18.7 feet during night of April 2,
1920 (discharge not determined); minimum stage, 0.1 foot October 10-12, -
1918 (discharge, 830 second-feet). The highest known flood reached a
stage of 28.0 feet May 21, 1901, according to records of the United States
Weather Bureau.

IceE.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined between 2,000 and 30,000 second-feet; extended beyond those
limits. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table from October 1 to November 30
and May 1 to September 30, and by the indirect method for shifting control
from December 1 to April 30. Records below 30,000 second-feet fair, above
that stage subject to considerable error on account of lack of definition of
rating curve. Discharge for individual days may be in error on account of
poor location of gage for observations.

CoorERrATION.—Gage-height record furnished by the United States Weather
Bureau.
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Discharge measuremenis of French Broad River at Dandridge, Tenn., during the

year ending Sept. 30, 1923

Date Made by— h(gf’égft c]?alﬁée Date Made by— h%?éft c]?alfée
Feet | Sec.ft. Feet | Sec.-ft.

Nov. 12 | P.E.Hanson_.___.____ 0.34 1,850 || Feb. 22 | P. E. Hanson.__....._..| 2.46 6, 700
Feb. 11 ... s [ S aeen| 4.90| 16,400 || June 2| P. P, Livingston....... 4,32 | 15,300

Daily discharge, in second-feet, of French Broad River at Dandridge, Tenn., for

the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec Jan. Feb Mar Apr May | June | July | Aug. | Sept.
1,080 [ 5,620 | 23,600 | 6,240 | 6,560 | 8,220 | 21,700 3,640
1,200 | 24,100 { 16,500 | 5,620 | 5930 | 6,240 | 15,600 3,130
2,200 | 17,000 | 16,500 | 5,320 | 5930 | 6,240 | 12,700 2, 650
5,930 | 9,640 | 28,800 | 5,320 | 5930 | 6,240 | 10,400 2,890
5,320 | 8920 | 23,600 | 5,020 5930 | 5930 8920 3,380
5,320 | 5,620 | 25,100 | 5320 | 7,540 | 9,640 | 9,640 3,130
5,020 | 5,620 | 21,200 | 31,900 | 8 570 | 16,500 | 9,640 3,130
3,900 | 5,320 | 13, 100 | 28, 800 560 | 11,100 | 8,920 3, 380
3,640 | 5,620 | 13,100 | 17,000 | 5,930 ,640 | 8,920 3, 900
3,640 | 5,620 | 13,100 | 11,900 | 5,930 | 8,920 | 8,220 3,380
5,620 | 5,020 | 11,500 | 12,700 | 5,930 [ 8,220 | 7,540 3, 640
5,320 | 5020 § 14,300 | 19,800 | 5,620 | 7,210 | 6,880 2,830
4,450 | 4,730 | 18,400 { 17,000 | 5,620 | 7,880 | 8,920 3,640
3,000 | 4,730 | 31,400 | 17,000 | 8,570 | 8,920 | 7,540 2,890
7,210 | 4,450 | 22,100 | 15,200 | 13,100 | 8,920 | 6,880 2,650
2,200 | 2,420 | 26,100 | 4,450 | 14,800 | 14,300 | 10,800 | 9,640 | 6,240 2, 650
2,650 | 2,420 | 17,400 | 5,620 | 12,300 | 37,300 | 8,570 | 16,500 | 5,930 2, 420
2,420 | 2,200 | 35, 2 5,320 | 10,800 | 34,600 | 8,570 | 13,500 | 5,620 2, 200
2,420 | 2,200 | 22,100 | 5,020 | 10,000 , 700 | 7,880 | 10,800 | 5,930 2, 200
2,200 | 2,200 | 13,900 | 5,320 | 6,830 | 22,600 | 6,830 | 8,820 | 5,030 2,200
2,200 | 1,980 | 7,801 5320 | 6,801 17,000 | 5930 ! 89020 | 5320 2,420
1,980 | 1,980 | 6,560 | 5,320 | 6,240 | 13,500 | 5,930 | 10,400 | 5,320 2, 650
1,980 | 1,980 | 5,620 | 5,620 [ 5,930 { 11,900 | 5,620 | 10,400 | 5,620 6, 240
1,080 | 1,980 | 5, 10,800 | 5,620 { 17,000 | 7,540 | 17,900 | 5,320 5,620
2,650 | 1,980 | 4,730 | 8,920 | 5,320 | 15,200 ; 6,830 | 18,800 | 6,880 4,730
2,420 | 1,770 | 4,730 | 8,920 7, 880 3,380
2,420 | 1,980 | 4,450 , 220 7, 540 3,380
2,200 | 1,570 | 4,450 | 11,100 8, 220 2, 890
2,200 | 1,570 | 5,6 24,100 8, 220 2, 650
2,200 | 1,770 | 6,560 | 17,000 6,240 2,420
1,980 |o.--__. 5,620 | 24, 100

Note.—No gage-height record for July and August.

Monthly discharge of French Broad River at Dandridge, Tenn., for the year ending

Sept. 30, 1923

[Drainage area, 4,450 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Mazximum | Minimum | Mean square
mile

October. 5,320 1,770 2, 450 0. 551 0.64
November. - 2, 420 1,380 , 000 . 449 .50
December. . 35, 200 1, 200 7,760 1.74 2.01
January. . . 100 4,450 8, 780 1.97 2,27
February. - 31, 400 5,020 14, 000 3.156 3.28
March - 37, 300 5020 | 15,100 3.39 -3.91
April_ - 13, 100 5,620 7,000 1,57 1.75
May.. - 27,700 5,930 11, 300 2. 54 2.93
June..__ - 21, 700 5,320 290 1.86 2,08
September. . eees 6, 240 2, 200 3,210 Byt .80
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TENNESSEE RIVER AT KNOXVILLE, TENN.

Location.—At Gay Street Bridge in Knoxville, Knox County, 4 miles below
junction of French Broad and Holston rivers.

DRrAINAGE AREA.—8,990 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 17, 1899, to December 81, 1912, and October 1,
1918, to September 30, 1923. Gage-height records obtained by United
States Weather Bureau since February 1, 1883, but prior to 1899 records
were not continuous.

Gace.—Vertical staff, graduated to feet and tenths, bolted to shoreward side
near downstream end of second stone pier from right end of bridge; used
since January 1, 1909. Elevation of zero of gage, 797.45 feet above mean
sea level. A history of earlier gages is given in Water-Supply Paper 323.

DisCcHARGE MEASUREMENTS.—Made from downstream side of Gay Street Bridge

CHANNEL AND CONTROL.—Bed of stream below gage composed principally of
rock and coarse gravel. Several rock dikes were constructed by the United
States Army Engineers during and prior to 1918.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.8 feet at
7 a. m. February 5 (discharge, 92,600 second-feet); minimum stage, —0.2
foot November 12-15, 26, 27, 29, 30, and December 1 (discharge, 3,030
second-feet).

1900-1912; 1919-1923: Maximum stage recorded, 36.4 feet at 5 p. m,
March 1, 1902 (discharge, 197,000 second-feet); minimum discharge, 1,600
second-feet October 5-7, 1903.

The United States Weather Bureau reports a maximum stage of 44.4 feet
March 10, 1867, which is the highest stage known.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 110,000 second-feet; extended as a tangent above that point. Gage
read to tenths once daily. Daily discharge ascertained by applying daily
gage height to rating table. Records good, although daily discharge for
individual days may be in error due to infrequency of gage readings and
poor location of the gage for observation.

CooprERATION.—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Tennessee River at Knoxwille, Tenn., during the year
ending Sept. 30, 1923

Date Made by— ng?fft cgfg;e Date Made by— h%?g A Dis-

Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 4 | Duncan Charlton..._.. 0.00 3,300 || Feb. 26 . E. Hanson.—.._.... 2.8 | 12,100
I 3 N [ 1/ -.10 3,120 il June 27,800
Nov. 9| P.E. Hanson...._.—_.. —.09 3,140 14 E SOB - e e caee 7.94 | 40,400
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Daily discharge, in second-feet, of Tennessee River at Knozville, Tenn., for the year
ending Sept. 30, 1923

Feb. | Mar. | Apr. | May | June

July | Aug. | Sept.

&,

el adnd

B5S88 SuvEr sEEsE 8

OLOLOLO e oL

2
12,700| 19, 80
12,000/ 18, 300!
10,800| 1

10,800| 13, 400
19, 300] 13, 400
18, 300 13'488

13, 400, 12,700

12,700’ 12, 000)
12, ooo; 11, 400)

12, 700
32, 800

a
g
I
£
=

8,060/ 7,090
8,820 7,390
9,740 5, 590
9,740 5,750
7,710 5,900

NoTE.—Gage readings doubtful Sept. 4 and 5; discharge interpolated.

Monthly discharge of Tennessee River at Knoxville, Tenn., for

Sept. 30, 1923

[Drainage area, 8,990 square miles]

the year ending

Discharge in second-feet
Run-off in
Month Per inches
Mazximum | Minimum | Mean square
mile

OCtODeL . - - o oo 8,050 3,200 4,040 0. 449 0. 52
November. . 3, 560 3, 030 3, .363 .40
December- - .o oecuoeeammeoaees 66, 200 3,030 | 17,100 1.90 2.19
60, 800 9,740 20, 600 2.29 2.64

92, 600 11, 400 s 4.22 4.39

72,200 10, 800 33, 100 3.68 4.24

22, 400 10, 200 13,900 1.55 1.73

25, 800 10,800 | 16,700 1.86 2.14

44, 300 8,820 | 15,800 1.76 1.96

21, 400 6, 810 9, 810 1,09 1.26

16, 600 6, 550 , 740 1.08 1L.24

10,200 3,930 5,910 . 657 .73

The year..... e ccmceecmmmemmcmean 92, 600 3,030 | 15,600 1.74 23.44
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TENNESSEE RIVER AT LOUDON, TENN.

Locarion.—At Huffs Ferry, half a mile northwest of Loudon, Loudon County, 5
miles by river below Southern Railway bridge over Tennessee River at
Loudon, and 15 miles below mouth of Little Tennessee River.

DraINAGE AREA.—12,300 square miles (measured on topographic maps).

REcorps AVAILABLE.—October 1, 1922, to September 30, 1923. Daily gage
height record obtained by United States Weather Bureau at a gage on
Southern Railway bridge, 5 miles upstream, since February 26, 1884.

Gaae.—Staff gage in four sections on right bank, installed November 4, 1922;
read by A. T. Hedrick. Inclined section, 1.0 foot to 14.9 feet, consists of a
6 inch by 6 inch timber bolted to 2 inch by 4 inch stakes resting on 4 inch by
6 inch sills set 3 feet in ground, about 100 feet upstream from ferry cable;
section 14.3 to 26 feet is vertical timber spiked to 36-inch sycamore tree, 15
feet below inclined section; section 26 to 32 feet is vertical timber attached
to large tree beside road, 40 feet upstream from inclined section; section 32
to 40 feet is vertical timber attached to ferry pole.

DISCHARGE MEASUREMENTs.—Made from car suspended from Huffs Fefry cable
or from a boaf.

CuANNEL AND coNTROL.—Channel slightly curved above and below gage. Banks
subject to overflow during high stages. Control for low and medium stages
is a rock and gravel shoal and artificial dike at head of Sweetwater Island,
234 miles below gage. High-water control not determined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 18.5 feet at
6 a. m. December 18 (discharge, 106,000 second-feet); minimum stage,
1.75 feet at 5 p. m. November 27 and 6 a. m. November 30 (discharge, 4,210
second-feet).

Ice.—Stage-discharge relation not affected by ice. <

ReauLaTioN.—Low-water flow affected somewhat by regulation of Little Tennes-
see River at Cheoah dam.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 60,000 second-feet; extended above that point. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good below 60,000 second-feet;
fair above that point.

Dischargé measurements of Tennessee River at Loudon, Tenn., during the year
ending Sept. 30, 1923

[Made by P. E. Hanson]

Gage | Dis- Gage | Dis- Gage | Dis-
Date hel?éght charge Date height | charge Date height | charge
Feet Sec.-ft. Feet | Sec.-ft. Feet | Sec-ft.
Nov, 5.0 oo 1.99 5,260 || Jan.10__._.____ 504 | 21,600 || Junei12. .. _____ 5.40 | 23,900
20 i ieann 1.96 5,600 || Feb, 27 .. ..... 4.97 | 20,100

49245—26T—wsP 563——10
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Daily discharge, in second-feet, of Tennessee River at Loudon, Tenn., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan.

June | July

Aug. | Sept

20, 500
35, 800)
45 800
, 000) 38 300
28 000!

23, 300
20, 500
19, 400
19, 400
20, 5001

15, 100!
16, 700|

18, 800,
500{ 21, 600
20,000
800| 17, 800,
16, 200

16,700
17,800
21, 600
44, 600
48, 400'

37, 000)
32, 200
46, 400

600!

86 800| 54, 200| 37,000 25,000

86, 100 47, 800| 37, 700| 23,
71,800] 46,400] 34, 600 34(1],

49, 000| 77, 600)

38, 300| 87,400 25,600 37,

33, 400 83, 500
30, 400 67, 900

8
[
=1
<
3

27,400] 56,800 21,600 32,
25, 600( 47,800/ 21,600 28,
23,900| 47, 800{ 20,000, 32,
22,200 55, 600 24, 500 38,900, 17, 800
20, 50G| 52,300 26, 200 43,

20, 000 45, 800| 22, 200/ 40,
21, 000| 38, 900 20, 000| 34,
23,900| 34, 000 19, 400, 30,

S8t
555
g

25
3
g

18, 300
16, 200
15, 100
14, 600
17, 800,

16, 200

13,000/ 10,000
15, 600| 10, 000
16,700| 9,020

13 500| 10, 500

13, 000} 12, 500

15,600| 11,000
13,000 9,020
12,000 8,540

580

Note.—Mean discharge, Oct 1-31, determined from records of flow at Knoxville and Chattanooga, and
Discharge, Nov. 1-3, determined by use of readings from

the records obtained on intervening tributaries.
United States Weather Bureau gage.

Monthly discharge of Tennessee River at Loudon, Tenn., for the year ending Sept.

B 80, 1923
[Drainage area, 12,300 square miles]
Discharge in second-feet r
Run-off in
Month . Per inches
Maximum | Minimum | Mean square
mile
OCtODOT - - - oot eaas 5,820 0. 473 0. 56
November. 4,980 . 405 .46
26, 500 2.15 2.48
29, 900 2.43 2.80
51, 900 4.22 4.39
47,200 3.84 4.43
, 300 1.98 2.21
29, 100 2.37 2.73
2.05 2.29
, 0 15, 600 L27 1.46
20, 500 14, 600 119 1.37
13, 000 8, 820 717 .80
LT T 103, 000 f 4,420 | 23,500 101 25.96
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TENNESSEE RIVER AT CHATTANOOGA, TENN.

Locarion.—At Walnut Street Bridge in Chattanooga, Hamilton County, 3 miles
above mouth of Chattanooga Creek, 4 miles below mouth of South Chica~
mauga Creek, and 33 miles upstream from Hales Bar dam.

DRAINAGE AREA.—21,400 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 1, 1874, to October 21, 1913; March 1, 1915, to
September 30, 1923.

Gages.—Four gages were used during the year. Two of these, 7 miles apart,
are set to the same datum and are used to determine variation in slope of
water surface caused by operation of power plant and locks at Hales Bar
dam, as the station is within influence of Jbackwater from the dam. The
other two gages are at Hales Bar dam and are used to determine discharge
at Chattanooga for the periods during which flashboards are in place on
the dam, as the slope method does not give consistent results during those
periods. Gage No. 1 (United States Weather Bureau gage) consists of a
sloping section of railroad rail bolted to rocks, and a vertical timber at-
tached to the rock cliff on left bank about 200 feet upstream from Walnut
Street Bridge; elevation of zero 620.8 feet abové mean sea level. A Fulton
long-distance recording gage operates in connection with gage No. 1; the
recorder is in the United States Weather Bureau Office. Gage No. 2 is a
chain gage on the Cincinnati Southern Railroad bridge, 7 miles above
Chattanooga, installed Janury 5, 1921, to replace the vertical staff which had
been used prior to October 1, 1918; read by Walter Ashworth and J. F.
Skillern. Gage No. 3 is a Bristol seven-day recorder, on lower lock wall
on right bank at Hales Bar dam, zero of which is 588.7 feet above mean
sea level; inspected by R. J. Hoge. Gage No. 4 is a Bristol 24-hour recorder
situated on upper lock wall on right bank at Hales Bar dam; inspected by
employees of Tennessee Electric Power Co. Gages Nos. 3 and 4 were not
used in computations of discharge prior to October 1, 1921.

DiscHARGE MEASUREMENTs.—Made from downstream footway of Walnut
Street Bridge. Discharge measurements at Hales Bar dam are made from
a boat one-fourth mile downstream from dam.

- CHANNEL AND coNTROL.—Channel practically permanent. Control now formed
by Hales Bar lock and dam. Control for gage No. 3 is rock and gravel shoal
one-fourth mile below dam; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 32.1 feet
February 7 (discharge, 188,000 second-feet); minimum discharge, 6,780
second-feet November 13.

1874-1923: Maximum stage recorded, 54.0 feet at 7 a. m. March 1,
1875 (discharge, 361,000 second-feet); minimum stage, zero on gage Septem-
ber 11-14, 1881, and September 19, 1883 (discharge, 4,800 second-feet).

Joe.—Stage-discharge relation not affected by ice.

RecuraTion.—Flow during low stages is regulated to a large extent by operation
of power plant at Hales Bar dam.

Accuracy.—Stage-discharge relation affected by changes in slope of water
surface caused by operation of power plant at Hales Bar dam and by rising
and falling stages. Discharge December 15 to July 27 determined by
slope method, the normal rating curve being well defined between 11,500
and 370,000 second-feet. Slope determined from mean of two daily gage
readings from gage No. 2, and the gage height at Chattanooga obtained
from recorder graph corrected by the daily morning reading from gage No. 1
From December 15-31 morning readings from gage No. 1 were used. Dis-
charge October 1 to December 14, and July 28 to September 30, when
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3-foot flashboards were on Hales Bar dam, ascertained by applying the mean
gage heights from gage No. 3 (obtained by inspection of recorder graph) to
a rating table determined by measurements below the dam after reducing the
measured discharge by 2 per cent to give flow at Chattanooga. Rating
curve for gage No. 3 is well defined between 8,000 and 17,000 second-feet.
Daily discharge thus obtained is corrected for changes in pool level, as
determined from the difference between the midnight readings of gage No.

4, to give the unregulated flow at Chattanooga.

Records fair.

CooprErATION.—Gage-height record for gage No. 1 furnished by United States

Weather Bureau.

nessee Electric Power Co.

Gage heights for gages Nos. 3 and 4 furnished by Ten-

Discharge measurements of Tenne‘zssee River at Chattanooga, Tenn., during the year
ending Sept. 30, 1923

Date Made by— 1o | s || Date Made by— Ptk | e

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

Oct. 10 | King and Withee.._.__| 7.97 9,700 || Mar. 15 | Livingstonand Hanson.| 20.18 | 93,800
Nov. 13 { Duncan Charlton...... 7.65 6,940 || July 27 | Duncan Charlton....._ 7.10 ), 1

Discharge measurements of

Tennessee River at H

ales Bar dam, Tenn., during the

year ending Sept. 30, 1923
7
Gage Dis- G Dis-
Date Made by— hoight | charge || D8te Made by— heiaé%ft charge
Oct. 20 | Withee, Bigwood, and | Feet | Sec-ft. || Nov. 8 | King, Bigwood, and | Feet | Sec.-ft.
Hanson. __..._....... 2.23 | 10,200 Charlton.......coo. 1.75 8, 360

Daily discharge, in second-feet, of Tennessee River at Chattanooga, Tenn., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June { July | Aug. | Sept.
7,380 31, 000(134, 000| 41, 000| 45,000} 43,800/ 86, 200| 41, 000! 22, 000| 14,800
7, 680( 37,100(136, 000 39, 500 41,300 47,800 80, 200| 33, 500/ 22, 700( 14, 300
10. 400| 54, 000(118, 000 38, 600| 39, 500 48, 500| 66,000 30, 000| 23,300 14, 500
18, 600 63, 200(136, 000/ 35,600/ 38, 600| 42, 700, 55, 600| 29, 400| 23, 400| 13, 900
28, 100| 61, 300{156, 000{ 33, 500( 46,000| 38, 300 49, 000| 26, 500| 21, 900| 14, 700
26, 700| 50, 200(178, 000| 32, 200! 52,100 34,900l 44,600/ 26,100! 18, 900} 14, 300
22, 200| 41, 300188, 000| 55,700 62,200, 34, 300 42, 800| 27, 100 21, 200] 15,400
21, 300, 35,700{141, 000(112, 000| 48, 900| 34,700 42, 100{ 26, 500, 23, 500{ 15,400
21, 000; 33, 200/109, 0001130, 000 45,400 41,900 41,400] 29, 600 28, 100| 14, 300
22,600 33, 200/ 96, 600{120, 000; 43, 300/ 41, 800{ 37, 000| 29,000, 30,400| 14, 300
23, 200/ 32,700| 85, 300] 96, 800| 40, 000 38, 300{ 35,800 27,000/ 27, 800 15, 000
27,500 33, 200( 82, 400/ 95, 500( 37,100/ 34, 400| 38, 300| 24, 600, 25, 300( 15, 100
28, 900 31, 200 91, 400|124, 000| 38, 200| 34,700, 47,100} 23, 200, 25, 200| 14, 400
28, 600, 28, 600(115, 000(112, 000} 55, 200 43, 200 51, 200 22, 100 25, 400| 14, 000
41, 300 26, 000|137, 000| 97, 600| 78, 400| 52, 100| 44, 700| 22, 400 24, 300| 12, 800
70, 300/ 26, 200(145, 000| 94, 800| 78, 600| 53, 200 72, 400 23, 600| 27, 100] 13, 200

124, 000 29, 700{114, 000(109, 000| 72,000{ 73,000} 72, 700| 24,400 27,100 12,100
141,000 34,000} 91,700)135, 000| 60, 75,800| 62, 800} 38,600/ 23,800{ 11,100
164, 000, 35, 000| 68, 500{141, 000 50, 900 66, 000| 41,000| 43,000/ 23, 800| 11,800
134, 000 31, 400 62, 000136, 000| 48, 500} 62, 500| 35, 000| 43,500, 22, 800} 11, 400
102, 000; 29, 800 54, 000|119, 000 44, 100| 66, 000| 31,500 37,300| 21,6001 10, 800
67,500 30, 100| 48, 100! 98,700 44,700! 63,500 29, 100! 28, 300! 19, 200! 11, 500
52, 40,700; 43, 100} 91, 800| 39, 400, 58, 200| 26, 300, 23, 200/ 17,800, 12,000
39, 5001 76,900| 30, 800| 94, 100| 37, 600, 60,800) 26,000, 24,000/ 20, 100| 10, 300
32, 800(109, 000 37, 100,102, 40,200( 77,900 30,200, 22, 600| 22, 500] 11,700
28, 400|101, 000| 33, 800 98, 44,8001 79, 900 36, 800| 20, 600! 18, 600 14, 300
25,400 83, 200 37,900 77,700 33, 200| 18,200| 18,600 16, 300
25, 500/ 70, 800 35,000( 78, 300| 33,800 20,200 19,400/ 14, 400
26, 400/ 89, 400 34,400 74,600 45,800 25, 200| 19,400 13,900
040| 29, 900109, 000 39, 500| 72, 000} 47, 300| 25,000 17, 900 12, 100
28, 800{131, 000 ______| 49,900|..____. 74,600/ ... 25, 800| 16, 200|.-_--..
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Monthly discharge of Tennessee River at Chattanooga, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 21,400 square miles]

Discharge in second-feet
Run-off in
Month . Per inches
Maximum | Minimum | Mean square
. ile
October . ... 14, 000 7,410 9,110 0. 426 0.49
November 6, 780 7,730 . 361 .40
© 7,380 46, 000 2.15 2.48
January .. 26, 000 52, 200 2.44 2.81
February. 000 33, 800 , 900 4.53 4.72
az:ch 32,200 88,100 4.12 475
April___ 34, 400 47,000 2.20 2.46
May.___. . 34, 300 55, 700 2.60 3.00
June. 26, 000 46, 200 2.16 2.41
July. 18, 200 27, 800 1.30 1. 50
Aug 30, 400 16, 200 22, 600 1.06 1.22
September 16, 300 10, 300 13, 500 . 631 .70
The Year. - ..o ooecaeeeeens 188, 000 6,780 42, 400 1.98 26. 94

TENNESSEE RIVER AT FLORENCE, ALA.

LocaTtion.—At Southern Railway bridge at lower end of Pattons Island, just
below foot of Little Muscle Shoals, 1 mile south of Florence, Lauderdale
County.

DRAINAGE AREA.—30,800 square miles.

RECORDS AVAILABLE.—November 7, 1871, to September 30, 1923; gage heights
only prior to October 1, 1894.

Gage.*—Rod gage consisting of 4 sections of steel, three-eighths ineh by 714
inches, attached to right face of stone draw pier, which has batter of 1 inch
to the foot. These sections form one continuous gage, graduated from —1.92
to 33.5 feet; read by R. E. Coburn. Zero of gage is 400.85 feet above sea
level. For description of gages used prior to September 30, 1913, see Water-
Supply Paper 353, page 151.

DiscHARGE MEASUREMENTS.—Made from downstream side of 17-span combined
railway and highway bridge at gage, or from boat at section 3,800 feet below
bridge.

CHANNEL AND coNTRoL.—Bed rocky, rough, and uneven; probably permanent.
Control is practically permanent.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 18.2 feet at
7 a. m. February 11 (discharge, 215,000 second-feet); minimum stage
recorded —0.7 foot November 9-13, 28, December 2 and 3 (discharge, 8,150
second-feet).

1871-1923: Maximum stage recorded, 32.5 feet at 10 and 12 p. m. March
19, 1897 (discharge, 444,000 second-feet); minimum stage, —0.8 foot Sep-
tember 18, 1878 (discharge, 7,350 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

REeguraTioNn.—Operation of power plant at Hales Bar lock and dam, 175 miles
upstream, may cause some diurnal fluctuation in low-stage flow.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well defined
between 8,000 and 320,000 second-feet. Gage read to tenths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Records good.

CooprERATION.—Discharge measurements furnished by United States Army
Engineers. Gage-height record furnished by United States Weather
Bureau.
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Discharge measurements of Tennessee River at Florence, Ala., during the year ending
Sept. 30, 1923

Gage | Dis- Gage | Dis-

Date Made by— height | charge || D2te Made by— height | charge

Feet | Sec.-ft. Feet | Sec.ft.
Oct. 2| W.C. Cobb a_ .| =0.21 | 10,700 || Nov. 14 | R. E. Bassett . —0.45 8, 660
30 —. 15 | 10,400 d —-27 9, 210
Nov. 7 —. 51 8,950 -4 9,330
—57| 9310 —ar| 9m0
10 —.62 8, 310 —. 51 8,770

 Employee of United States Engineer Corps.
NotE.—Measurements made from a boat at section about 3,800 feet below bridge.

Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the year
ending Sept. 30, 1923

1

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

8, 550| 43, 700152, 000| 57,000] 79, 900 69, 300(117, 000| 45, 400 35, 200| 27, 700
8, 150| 48, 000|162, 000 57, 000| 68, 300( 66, 300|111, 000} 53, 400 39, 400/ 26, 100

65, 000
10, 800 53, 400(204, 000( 55, 200! 59, 700| 70, 300|102, 000 43:700 31, 800] 20,300
11,700| 61, 500|204, 000| 53,400, 65, 300| 77, 700 89, 000| 38, 600| 29, 300| 21,000

14, 800} 72, 300/ 49, 800| 77, 700| 73, 300 79, 900 36, 000 30, 100| 21, 700
23, 100| 72,300|200,000 50, 700| 82, 100| 68,300| 71,300| 35,200 31,000 25,400
33, 500 64, 300,205, 000 87, 800, 84, 300) 58, 73, 300 36, 000 26, 900| 23, 100
9, 850, 34, 400 55, 200(213 000 107 000| 84,300 56, 100! 68, 300| 35, 200 26, 900| 23, 100
10, 300 31, 000; 48, 900, 212, 000 134, 000, 76, 600, 54,300| 61, 500 35, 200 30, 100 23,100
10, 300 28, 500| 43, 700/215, 000|156, 000; 68, 300| 54,300| 57, 900| 38, 600| 43, 700| 21, 000
9, 850 31, 000| 42, 000/196, 000(170, 000; 63, 300| 55,200| 53, 400| 36, 900| 47, 108| 19, 000
10, 300 32, 600| 39, 400|199, 000|174, 000; 61, 500/ 68, 300| 57, 000 35, 200 53, 400| 19, 000
10, 800 36, 900, 41, 200198, 000156000 76,600/ 81,000| 53,400| 31, 800 53,400 19, 000

47, 100 40 300188.000148000 95,000 72, 300{ 58, 800| 30, 100] 89, 000 18, 400

63,300/ 39, 400(166, 000|159, 000103,000 87, 800 57,000| 26, 100/ 57, 000| 17, 800
87,800/ 37, 800|175, 000 166 112, 000105, 000{ 57, 000
131, 000; 36, 900|174, 000 162 000 107, 000| 97 4001 69, 300| 26, 900 51, 600| 16, 000
159, 000| 36, 900| 174, i 63, 800| 99, 800| 77, 700| 31,000f 45, 400f 14, 800
169, 000 39, 400,162, 000{166, 000 89,000»102,000 67, 300 35, 200 40, 300| 14, 300

172, 000| 42, 000125 000174 000 79, 900| 99, 800| 53, 400| 46, 200 33, 500| 13, 800

p..
R
=
=3
=
e
.
=1
8
-
>3

172, 000| 43, 700| 93, 8001178, 000| 81, 000/102, 000{ 44, 600| 49, 800| 34, 400| 13, 800
159, 000| 51, 600, 76, 188, 000| 77, 700/103, 000| 41, 200| 46, 200] 31,800] 13, 800
121, 000] 90, 200 66, 300(196, 000| 74, 400( 96, 200 38, 600| 37,800 31,000| 13,800
82, 100{114, 000| 57, 900{184, 000| 74, 400| 89, 600| 36, 000| 32, 600 31, 000| 13, 800
32, 600] 39, 400] 28, 500| 13,200

35,200 41,200, 26, 100} 12, 200

42,000| 35, 200, 26, 100| 12, 200

41, 200| 38, 600 25, 400| 17, 200

g 42, 000| 39, 400 31, 800| 20, 300

47,100(138, 000|-__ .- 95, 000(__. .. 125,000 .. 36,900 31,000|.._.__.

|
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Monthly discharge of Tennessee River at Florence, Ala., for the year ending Sept.
30, 1923

[Drainage area, 30,800 square miles]

Discharge in second-feet
Run-off in
Mpnth . . ] Per inches
Maximum | Minimum | Mean square
mile
13, 800 9, 400 10, 600 0.344 0.40
10, 800 8, 150 9, 100 205 .33
172,000 8, 150 63, 600 2.06 2.38
144, 000 36, 900 68, 200 2.21 2.56
215, 000 52,500 | 156, 000 5. 06 527
196, 000 49,800 | 131,000 4,26 4.90
112, 000 59, 700 77, 600 2.52 2.81
129, 000 54, 300 85, 800 2.79 3.22
117,000 32, 600 63, 200 2.05 2.29
53, 400 26, 100 37,700 122 141
89, 000 25, 400 38, 000 123 1. 42
27, 700 12,200 | 18,500 . 601 .67
215, 000 \ 8,150 | 62,700 2,04 27.65

TENNESSEE RIVER AT JOHNSORVILLE, TENN.

Location.—At Nashville, Chattancoga & St. Louis Railway warehouse about
1,000 feet below railway bridge at Johnsonville, Humphreys County.

DRAINAGE AREA.—38,500 square miles.

REcorps AvalLABLE.—October 1, 1875, to September 30, 1923. Gage-height
record only prior to October 1, 1889.

Gage.—Staff at freight elevator on right bank, 1,000 feet below railway bridge.
Elevation of zero of gage, 322.77 feet above mean sea level.

DISCHARGE MEASUREMENTS.—Made from railway bridge consisting of six spans
and draw span.

CHANNEL AND CONTROL.—Bed of stream at measuring section at bridge com-
posed of boulders and coarse gravel; apparently permanent. Channel
straight for about 1 mile above bridge and half a mile below. Right bank
not subjeet to overflow; left bank is overflowed at extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 31.1 feet
March 26 (discharge, 258,000 second-feet); minimum stage, 0.6 foot No-
vember 13, 14, 30, and December 1 (discharge, 10,300 second-feet).

1889-1923: Maximum stage recorded, 48.0 feet March 24, 1897 (discharge,
410,000 second-feet) ; minimum stage, —0.9 foot October 26 to November 4,
1904 (discharge, 7,150 second-feet).

The highest unquestigned record of stage since gage was established is
that of March 24, 1897.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation fairly permanent except as affected by
backwater from Ohio River March 27 to April 27. Rating curve previously
used has been revised below 25,000 second-feet and is well defined between
12,000 and 302,000 second-feet. At a stage of 11,000 second-feet the dis-
charge from new curve is 8 per cent less than that from old curve. Gage
read to tenths once daily. Daily discharge ascertained by applying daily
gage height to rating table, except for period of backwater effect March 27
to April 27, for which it was estimated on basis of discharge at Florence,
Ala., plus the inflow from intervening drainage area determined from records
of discharge of Duck River at Centerville, Tenn. Records good except for
period of backwater effect, for which they are fair.

CoorerATION.—Gage-height record furnished by United States Weather Bureau.

The following discharge measurement was made by Withee and Clawson:
August 14, 1923: Gage height, 9.74 feet; discharge, '68,400 second-feet.
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Daily discharge, in second-feet, of Tennessee River at Johnsonville, Tenn., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June July,| Aug. | Sept.
12,160 11,0008 10,300, 57, 300(185, 000; 67, 7001 42, 000( 39, 200 35, 100
11,700( 11, 10, 600! 56, 000!194, 000! 68, 500 42, 700! 35,800 33,800
11,300/ 11,300 13,600 53, 500212, 000| 67, 700 47, 700| 35, 800, 29, 900
11,000/ 11,000/ 15, 800| 55, 800|225, 000; 66, 100 49, 900| 37, 200( 28, 000
11,300; 11,300/ 20,400 57, 800(235, 000| 65, 200 47,700, 35, 100{ 27, 400
11, 300| 10, 600| 23, 800 62, 000|244, 000| 66, 100 43, 400| 35, 800 28, 000
11,300, 11,000/ 23,200/ 70, 200/248, 000| 88, 100 39, 200 35, 100| 29, 300
11,300! 11,300| 23, 200 76, 000|248, 000| 98, 400 1 1,800} 30, 600
11,000; 11, 700| 29,300 73, 500/245, 000|113, 000 35, 100{ 32, 500/ 32, 500
11,000{ 11,000, 35,800| 66, 100(245, 000|125, 000 1 6, 500] 29, 300

000; 10, 600 37,800 58, 100|246, 0004143, 000 35,800 49, 100 28, 000
10, 600[ 34, 400( 51, 300(247, 000,180, 000 35, 800] 54,300 26, 200
10, 300] 32, 500 46, 200|248, 000{201, 000| 37,200| 53, 500] 24, 400
10, 300] 33, 800| 45, 500{248, 000|211, 000 36, 500 62, 000| 23, 200
10, 600( 39,900| 44, 800|248, 000{212, 000, 34, 4001 71,900 22, 100
12, 100} 55,800} 47, 249, 000)217, 000! 31, 800) 92,400 21, 000
12,800 76,900 47, 0001247, 000220, 000, 1. 31, 200; 93, 200! 20, 400
12, 400! 99, 300{ 46, 200/239, 000(222, 000 200/ 34, 400! 75, 200/ 19, 900
11, 700{130, 000 41, 300(229, 000|224, 000 34,400 70,200 19,300
11,700157,000 39, 900|220, 000220, 000, 33,800, 62, 800 18, 300
11, 300|167, 000 40, 600211, 000|214, 000| 33,800 54,300, 17, 800
11, 000{173, 000| 52, 800|195, 000}212, 000 39, 900 46, 200 16, 800
10, 600{175, 000! 56, 500/167, 000/233, 000 46, 200 40, 600, 16, 300
10, 6001175, 000| 76, 000|122, 000|249, 000, 9 47, 000{ 37,800, 15, 800
10, 6001164, 000|113, 000, 98, 256, 000 93 200117,000 43, 400 35,800 15, 800
10, 600{132, 000141, 000 81, 200)258, 000, 300| 38, 5001 34, 400| 15, 800
10,600114,000154,000 71,000229,000 85, 400 37,800, 32, 500( 16, 300
10, 600/ 70, 200/166, 000| 68, 500/194, 800| 41, 300| 30, 600 15, 800
10 600 55, 000|172, 000 ) 42, 000, 29, 300| 14, 900
10 300 55,000 174, 000 38, 500, 29, 300, 14, 500
....... 78,000l 39, 200] 31, 200) - - s om

Monthly discharge of Tennessee River at Johnsonville, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 38,500 square miles]

Discharge in second-feet
Month . Per Rliln.nc-gg;n
Maximum | Minimum | Mean square
mile

October-......_. - 13,200 11, 000 11, 600 0.301 0.35
November... .. o e 12, 800 10, 300 , 000 . 286 .32
December. - 175, 000 10, 300 72, 300 1.88 2.17
L3 (10T o 178, 000 39, 900 000 2.03 2.34
February.... 249, 000 68,500 | 204, 000 5.30 5. 52
Margh. ... 258, 000 65,200 | 168, 000 4,36 5.03
ﬁprﬂ ........ 128, 000 71, 900 97, 900 2.54 2.83
BYemacmccecmnn 151, 000 63,600 | 107, 000 278 3.20
June 148, 000 35, 800 , 200 2.06 2.30
T e eaees 49, 900 31, 200 39, 100 1.02 1.18
August_ 93, 200 29, 300 486, 500 1.21 1.40
September. . eiiaeeas 100 14, 500 22, 900 . 595 .66
THe Year - o oo cicccmemcaameane 258, 000 10, 300 77,400 2.01 27.30

DAVIDSON RIVER NEAR BREVARD, N. C.

LocarroNn.—A¢t steel highway bridge on road from Brevard to Mount Pisgah,
500 feet downstream from boundary line of Pisgah National Forest, 134 miles
upstream from junction of Davidson and French Broad rivers, 2 miles
downstream from mouth of Avery Creek, 234 miles downstream from site
of old gaging station which was discontinued in 1909, and 5%4 miles northeast

of Brevard, Transylvania Cou

nty.

DRAINAGE AREA.—41 square miles (measured on topographic map).
RECORDS AvAILABLE.—December 10, 1920, to September 30, 1923.
Gage.—An enameled staff gage bolted to left bank pier of bridge; read by Mrs.

U. G. Reeves.
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DiscEARGE MEASUREMENTS.—Made from upstream side of bridge.

CuANNEL AND coNTROL.—Channel is straight 600 feet above and 50 feet below
gage. Bed of stream consists of gravel and is shifting. Banks are high
and are seldom overflowed. Control is a rock ledge covered with boulders
which forms a riffle 20 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.0 feet at
7 p. m. May 29 (discharge, 1,380 second-feet); minimum stage recorded,
0.54 foot at 7 a. m. and 5 p. m. November 21-26 (discharge, 37 second-feet).

1920-1923: Maximum stage recorded, 7.5 feet at 7.30 a. m. December 14,
1920 (discharge not determined); minimum stage, 0.54 foot at 7 a. m. and
5 p. m. November 21-26, 1922 (discharge, 37 second-feet).

Ice.—None.

ReaurarioNn.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 45 and 400 second-feet; extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records good.

Discharge measurements of Davidson River near Brevard, N. C., during the year
ending Sept. 30, 1923 -

Date Made by— h(g?g%ft clll)ai?g-e Date Made by— t?e?gg):t chDaige
Feet | Secft.
June 15 Aug. 21 | W.E.Hall and W. R,
23 King. oo oicecvaaeen 0.89 73.8
Aug. 21

Daily discharge, in second-feet, of Davidson River near Brevard, N. C., for the year
ending Sept. 30, 1923

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
42 40 41 420 17 96 136 126 450 106 117 63
42 42 51 207 108 90 136 117 390 117 82
40 41 53| 150 | 108 86| 159 117| 315| 117 80 79
40 40 55 136 126 85 232 183 300 108 126 91
40 40 51 108 300 84 219 450 300 108 88 96
47 40 43 101 195 171 286 345 159 183 86

108 40 42 91 159 159 159 219 300 117 207 108
40 44 106 136 108 159 219 108 117 100

117 38 61 126 100 147 183 219 106 126 73
66 38 78 117 100 136 171 207 96 108 70
51 38 52 76 117 108 136 159 207 93 147 63
43 38 50 75 117 159 126 147 207 90 117 61
46 38 300 183 390 147 195 88 100 60
86 38 48 71 207 147 315 147 171 91 86 54
72 40 126 88 159 136 246 540 171 96 53
68 40 88 72| 147 85| 219 420 159 80 53
58 665 67| 117 480 195 | 278 | 147 | 147 78 54
51 40 183 66 103| 420| 183| 195 147 126 | 126 53
47 117 66 108 345 171 195 136 106 126 53
46 38 86 75 108 273 159 219 136 103 88 55
45 37 82 72 103 246 159 207 136 100 75 480
4 37 71 67 96 232 147 183 126 90 72 117
58 37 71 93 219 147 300 136 84 75 103
50 37 62 91 80 207 147 246 246 79 73 80
46 37 58 94 88| 195 136 | 232 207 78 70 82
44 37 56 98 160 183 126 219 159 76 64 75
42 3B 86 126 136 171 126 | 219| 136 75 72 70
42 43 195 195 106 159 126 480 136 82 94 64
42 41 108 147 159 171 | 1,300 126 100 91 63
42 39 93 [ 126 [.oece-- 147 171 | 665| 108 80 79 61
40 |vaeenn- 126 136 {eamaaen 147 oo 510 80 70 [recnnea

Note.—Discharge for Sept. 21, 1923, was determined from mean daily gage height ascertained from a gaph
constructed on basis of two daily readings and by comparison with the similar graph of French Broad River
at Bl?ntyre, N. C.

|
|
I
I
|
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Monthly discharge of Davidson River near Brevard, N. C., for the year ending Sept.

30, 1923
[Drainage area, 41 square miles]
Discharge in second-feet
Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile
117 40 53.6 1.31 1.51
43 37 39.0 . 951 1.06
665 41 96. 1 2.34 2.70
420 66 111 2.71 3.12
300 80 135 3.29 3.43
735 84 195 4,76 5.49
390 126 175 4.27 4.76
1, 300 117 293 7.156 8.24
450 108 209 5.10 5. 69
159 75| . 100 2.44 2,81
7 64 100 2.44 2.81
480 53 86.1 2.10 2.34
1,300 37 133 3.24 43.96

SWANNANOA RIVER AT BILTMORE, N. C.

Locarion.—At Biltmore Avenue concrete bridge, 600 feet upstream from
Southern Railway bridge at Biltmore, Buncombe County, 600 feet below
mouth of Foster Mill Creek, 114 miles above junction of Swannanoa and
French Broad rivers, and 2 miles south of center of Asheville.

DRAINAGE AREA.—128 square miles (measured on topographic maps).

RECORDS AvAaILABLE.—December 1, 1920, to September 30, 1923.

GAaae.—An enameled vertical staff attached to downstream end of bridge pier
nearest right bank; read by W. M. Brown.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL.—Channel is straight for 300 feet above and below gage.
Bed consists of sand, gravel, and boulders; probably permanent. Bridge has
vertical concrete abutments and two concrete piers. Low-water channel is
confined between two piers. Both banks are high and have never been
known to have been overflowed except during the great flood of July, 1916.
Control is a rock ledge extending entirely across river making a sharp riffle
300 feet below gage; permanent except that drift sometimes lodges on top of
rifle causing temporary disturbance of stage-discharge relation. Great
floods on French Broad River, 114 miles below, may cause backwater but
there has been no backwater since this station was established.

EXTREMES OF DISCHARGE—Maximum stage recorded during year, 8.2 feet at
3 p. m. May 29 (discharge, 6,240 second-feet); minimum stage, 1.00 foot.at
4.30 p. m. November 11 (discharge, 20 second-feet).

1920-1923: Maximum and minimum stages recorded, same as given
above.

Ice.—None during the year.

DiversioNs.—The water supply for the city of Asheville is drawn from head-
waters of Beetree Creek and North Fork, both tributaries of Swannanoa
River. The amount diverted is said to be about 11 second-feet but has not
been accurately measured. Practically the entire flow from 28 square miles
is used during extreme low stages. Some of the water reenters the river
above the gage. .

ReGuLATION.—During low water there will probably be diurnal fluctuation due
to operation of a small hydroelectric plant 3 miles upstream.
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Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 1,300 second-feet; extended above that point. Gage read
to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good. -

The following discharge measurement was made by L. J. Hall:
January 5, 1923: Gage height, 1.64 feet; discharge, 191 second-feet.

Daily discharge, in second-feet, of Swannanoa River at Biltmore, N. C., for the year
ending Sept. 30, 1923.

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

43 59 59 (1,320 326 116 164 164 625 116 8% 61

43 5% ki 420 272 113 161 158 482 129 116 59

43 59 72 460 290 113 1561 151 420 122 80 61

43 59 86 200 400 113 161 154 362 113 86 61

43 57 5 186 705 113 236 600 | 362 113 148 %

43 57 59 161 482 119 193 625 344 132 119 65

116 57 68 135 362 440 154 380 308 116 176 218

89 57 72 200 482 254 171 344 272 103 97 145

272 57 119 151 254 200 164 308 236 106 04 103

254 57 17 129 236 196 168 254 236 97 97 70

) & P, 113 26 122 126 200 200 151 218 236 92 97 100
12 s 89 50 106 126 200 254 148 272 92 135 196
) 1 S, 80 59 119 103 254 380 254 196 218 171 89
) L 72 57 103 103 236 344 528 189 218 236 92 72
) 1 R, 86 59 308 113 196 290 362 182 182 308 86 7%
83 59 236 103 186 | 1,160 290 575 175 218 78 70

7% 58 650 100 178 | 1,160 272 3 168 40 0 72

70 61 97 161 625 254 290 148 272 80 65

68 59 236 97 175 850 218 254 135 178 75 63

68 63 89 290 151 362 168 i 113
63 57 80 272 164 308 158 92 70 97
63 59 83 236 168 272 135 92 70 83
63 54 189 218 178 272 126 92 68 72
59 59 148 200 193 | 2,830 126 97 78 72
59 54| 126 193 171 | 1,240 119 119 72 70
59 |aeeoian 122 182 | ... 760 92 L2 S R

NotE.—Discharge May 29, 30, July 15, Sept. 7 and 21 was determined from mean daily gage heights
ascertained from graph constructed on basis of two daily gage readings.

Monthly discharge of Swannanoa River ai Biltmore, N. C., for the year ending
Sept. 30, 1923

Month Maximum [ Minimum | Mean Month Maximum | Minimum | Mean
272 43 80.1 2,830 151 433
63 26 56. 2 625 119 231
650 59 150 440 61 142
- 1,320 86 205 175 61 91.5
February - 706 110 362 59 102
Maljch - 1,160 113 332

April______110C 528 148 205 The year. .. 2,830 26 189
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PIGEON RIVER NEAR CRABTREE, N. C.

LocaTtioNn.—At steel highway bridge on road from Waynesville to Crabtree,
134 miles upstream from mouth of Crabtree Creek and 2 miles south of
Crabttree, Haywood County.

DRAINAGE AREA.—244 square miles (measured on topographic map).

REecorDs AvaiLaBLe.—December 16, 1920, to September 30, 1923.

GaGE.—Chain gage on upstream side of bridge; read by Miss Mary Kinsland.

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge.

CEANNEL AND CONTROL.—Channel straight for 200 feet above and 100 feet
below gage. Bed of stream composed of rock, gravel, and sand; probably
permanent. Right bank high; seldom subject to overflow. Left bank
high and not subject to overflow. Control is a rock riffle 100 feet below
gage; permanent except that at times floating logs may lodge on top of
riffle and temporarily change stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at
% p. m. December 17, 1922 (discharge, 6,220 second-feet); minimum stage,
1.10 feet at 8 a. m. November 21, 1922, caused by regulation (discharge,
14 second-feet).

1920-1923: Maximum stage recorded, 6.8 feet at 5 p. m. January 21,
1922 (discharge, 6,250 second-feet); minimum stage, that of November
21, 1922, -

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

RegunatioN.—Mills on Pigeon River and tributaries cause considerable diurnal
fluctuation during low water. On Richland Creek, a good-sized tributary,
a large artificial lake is sometimes partly drained and then allowed to slowly
fill. Such operation is likely to cut off a large percentage of flow at gage
during season of lowest run-off.

Accuracy.—Stage-discharge relation permanent except when floating logs lodge
on control. Rating curve well defined between 120 and 3,000 second-feet.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good.

Discharge measurements of Pigeon River near Crabiree, N. C., during the year
ending Sept. 30, 1923

Gage Dis- Gage | Dis-
Date Made by— hei"g%,t charge || Date Made by— he;‘g%lt chargo
Fe Sec.-ft. Feet | Sec.~ft.
May 20 { L.J. Hall...__..__..... 4.20 2,360 || Aug. 22 { W.E.and I..J. Hall._.| 1.80 259
30 |.._-- [+ [ 3.87 2, 050 22 | W. E. Halland W. R.
June 7| W.E.and L.J. Hall__{ 2.68 839 King. . ooooemicannee .80 243

¥
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Daily discharge, in second-feet, of Pigeon River near Crabtree, N. C., for the year

ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
.
210 169 164 | 2,040 658 448 515 515 | 1,200 448 658 205
59 160 270 775 695 448 515 448 | 1,020 585 480 106
74 164 246 585 735 448 515 448 805 515 367 214
103 103 260 515 895 448 620 480 8556 480 333 260
106 156 196 515 | 1,500 448 735 | 1,200 935 480 333 260
160 120 124 448 | 1,110 448 620 935 856 480 328 210
275 136 44 385 935 895 550 775 855 550 415 255
246 144 128 620 815 585 585 735 775 480 350 255
228 124 228 448 735 550 550 586 620 415 385 241
260 140 275 415 695 515 515 585 620 415 397 250
152 156 86 397 658 620 4380 480 620 385 328 187
120 148 103 379 585 735 480 550 | 1,200 480 328 218
117 160 148 365 1,810 | 1,110 | 1,200 586 775 550 355 196
140 144 120 367 | 1, 855 | 1,300 515 658 550 322 210
182 120 935 550 855 735 855 585 %85 585 265 205
200| 187| 86| 367{ 775 1,600 735|1,400| 620| 585 260( 187
100 152 | 3,470 322 695 ' 1,920 695 855 448 695 265 200
103 156 | 1,060 344 695 1,300 695 735 515 550 205 210
89 156 620 361 550 1,200 585 695 480 409 516 196
96 70 515 350 585 J 978 550 735 448 385 285 174
400 361 550 . 895 585 775 448 350 260 397
103 148 415 815 550 695 448 350 246 379
96 132 300 815 515 815 515 338 356
196 144 350 855 620 855 | 1,300 328 316 228
83 132} 205 735 515 695 935 373 246 192
136 128 306 695 480 735 658 328 236 174
164 152 280 658 448 658 515 285 228 182
169 855 585 515 935 620 2956 228 174
178 140 385 585 620 | 2,040 560 350 285 164
164 128 385 480 585 1 2,160 480 518 255 156
106 |- o—-_- 333 550 |- 1,400 ... 448 214 |eceoaan
Monthly discharge of Pigeon River near Crabiree, N. C., for the year ending Sept.
30, 1923
[Drainage area, 244 square miles]
Discharge in second-feet
Run-off
Month Per | ininches
Maximum | Minimum | Mean square
mile

Qctober_.._....._.. e mm e e 275 59 145 0. 504 0.68
November._. 187 68 137 . 561 .63
December. - 3,470 44 448 1.84 2.12
January-. 2,040 322 553 2.27 2,62
‘February 1,810 403 759 3.11 3.4
March_ ;920 448 73 3.17 3.66
April..___.. 1,300 448 624 2.56 2.86
May. 2,160 448 826 3.39 3.91
JUNO oo 1, 300 448 715 2.93 3.27
July.. 695 285 451 1.85 2.13
August.___ 658 214 327 1.34 1.54
September. ... . . L. .. 397 156 224 .18 1.02
The Year . ..coccaceenoocaaacccaacaann 3,470 44 497 2.04 27.68

PIGEON RIVER AT NEWPORT, TENN.

LocatioN.—At Cooke County highway bridge, 300 feet above Southern Railway
bridge, 1 mile above Newport railway station and 6 miles above mouth of

river.

DRAINAGE AREA.—655 square miles (measured on topographic maps).
REcorDs avaiLaBLE.—September 4, 1900, to October 12, 1901 (fragmentary gage-
height record); January 1, 1903, to December 31, 1905; December 1, 1906, to
December 31, 1909; November 6, 1918, to September 30, 1923.
Gaee.—Chain gage on downstream side of highway bridge; read by C. M. Babb.
DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.
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CHANNEL AND CONTROL.—Bed of stream composed of solid rock overlain with
shifting sand near right bank. Well-defined low-water control formed by
rock ledge extending across stream in front of a sand-bar island below
Southern Railway bridge and 500 feet below gage; probably permanent.
The dam at the Newport flour mills, 1 mile downstream, is the control dur-
ing medium stages. Left bank high rock ecliff; right bank is overflowed
above stage of 10 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.0 feet at
noon March 17 (discharge, 8,890 second-feet); minimum stage, 0.9 foot
October 26-31, November 1-16, and 20-27 (discharge, 290 second-feet).

1903-1905; 1907-1909; 1919-1923: Maximum stage recorded, 17.0 feet
at 5 a. m. April 2, 1920 (discharge not determined); minimum stage, 0.4
foot October 3, 1919 (discharge, 102 second-feet).

Ior.—Stage-discharge relation not affected by ice.

REGuLATION.—Probably slight regulation caused by operation of power plants
upstream. *

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well de-
fined between 300 and 5,000 second-feet; extended beyond these limits.
Gage read to tenths once daily. Daily discharge ascertained by applying
daily gage height to rating table. Records good below 7,000 second-feet,
fair above that point. -

CooreraTION.—QGage-height record furnished by United States Weather Bureau.

Discharge measurements of Pigeon River at Newport, Tenn., during the year ending
Sept. 30, 1923

Gage Dis- . Gage | Dis-
Date Made by— height | charge || D&%e Made by height | charge
Feet Sec.-ft. Feet | Sec.-ft.
Nov. 11 | P. E. Hanson 1.06 342 || Feb. 22 | P. E, Hanson.. 2,26 1,280
Feb. 12 | do.. 2.92 2,130 || June 3 | P. P. Livingsto: 2. 60 1,720
14 ._...do... . 402 3,650 | July 11 | Warren Withee._ 173 792

Daily discharge, in second-feet, of Pigeon River at Newport, Tenn., for the year
ending Sept. 30, 1923

Jan. | Feb. | Mar. | Apr. | May | June ' July | Aug. | Sept.
935 | 3,720 | 1,140 | 1,250 | 1,610 | 2,400 | 1,140 | 690 490
3,880 | 2,260 | 1,140 | 1,250 | 1,480 | 2,000 | 1,040 [ 935 430
1,870 | 3,720 | 1,040 | 1,140 | 1,360 | 1,740 | 1,140 | 690 430
1,040 | 5,020 | 935 | 1,360 | 1,250 | 1,610 | 1,140 20 430
1,040 | 4,680 | 1,040 | 1,740 | 1,250 | 1,870 | 1,250 | 620
1,040 | 3,720 | 935 | 1,250 | 3,120 | 1,610 | 1,040 | 845 430
1,040 | 3,120 | 7,630 | 1,140 | 1,870 | 1,480 | 1,040 ; 1,040 490
1,140 | 2,820 | 3,420 | 1,140 | 1,740 | 1,480 | 1,040 | 935 550
1,040 | 2,260 | 1,870 | 1,040 | 1,140 | 1,360 | 1,040 | 1,140 550
1,480 | 2,260 | 1,360 | 1,140 | 1,480 | 1,140 | 935 | 1,610 490
1,040 | 3,720 | 4,680 | 1,140 | 1,360 | 1, 845 | 1,140 430
1,040 | 2,540 | 5,020 | 1,040 | 1,360 | 1,480 | 845 | 1,140 430
1,040 | 2,970 | 3,720 | 1,040 | 2,260 | 2,260 | 1,040 | 1,040 430
5 | 5360 | 4, 4,200 | 1,740 | 2,000 | 1,610 | 1,040 430
1,140 | 3,420 | 2,820 | 2,260 | 1,480 | 1,740 | 1,480 ; 1,040 430
1,040 | 2,130 | 2,130 | 1,740 | 2,820 | 1,360 | 1,610 | 1,040 430
845 | 1,610 | 8,350 | 1,610 | 1,870 | 1,140 | 2, 765 430
1,610 | 4,680 | 1,610 | 1,480 { 1,140 | 1,250 | 690 430
1,040 | 1,610 | 4,850 | 1,480 | 1,360 | 1,040 | 1,0407 690 430
1,040 | 1,610 | 3,720 | 1,360 | 1,360 | 1,040 | 935 | 620 430
845 | 1,480 | 3,120 | 1,360 | 2,400 | 1,040 | 845 | 620 430
935 | 1,250 | 1,870 | 1,250 | 2,000 | 1,040 | 765 | 620 430
1,040 | 1,040 | 2,540 | 1,250 | 2,400 | 1,040 | 765 | 690 490
1,740 | 1,040 | 3,720 | 1,740 | 3,270 | 1,140 | 690 | 690 490
2,000 | 1,040 | 2,260 | 1,360 | 1,870 | 1,480 | 690 | 620 550
1,250 | 1,040 | 2,000 | 1,250 | 1,610 | 1,360 | 620 | 620 550
2,260 | 1,610 | 1,740 | 1,140 | 1,610 | 1,140 | 550 | 550 490
3,720 | 1,480 | 1,480 | 1,140 | 1,480 | 2,260 | 550 | 550 490
2,970 [.__.___ 1,360 | 2,000 | 2,400 | 1,480 | 620! 550 430
2,260 (- ... 1,140 | 2,260 | 4,040 | 1,250 | 690 | 550 430
4,360 (... 1,250 | ... 3,420 |.._.... 690 | 550 (oeeo.-
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Monthly discharge of Pigeon River ai Newport, Tenn., for the year ending Sept.
30, 1923

[Drainage area, 655 square miles]

Discharge in second-feet
Run-oft
Month Per in inches
Maximum | Minimum | Mean square
mile

430 290 348 0. 531 0.61
330 290 208 . 455 .51
8, 550 330 1, 260 1.92 2.21
4, 360 845 1, 540 2.35 2.71
5, 360 1,040 2, 500 3.82 3.98
8,350 935 2, 810 4.29 4,95
4,200 1,040 1,490 2.27 2.53
4,040 1,140 1,930 2.95 3.40
2,400 1,040 1, 480 2,26 2.52
2, 000 550 998 1. 52 1.7
1, 610 550 805 1.23 1.42
550 430 460 . 702 .78
8,350 200 | 1,320 2,02 27,37

NORTH TOE RIVER AT SPRUCE PINE, N, C.

LocaTioNn.—At county highway bridge at Spruce Pine, Mitchell County, 600
feet southwest of Carolina, Clinchfield & Ohio Railroad station, half a mile
below mouth of Beaver Creek, and 3 miles above mouth of Bear Creek.

DrAINAGE AREA.—130 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 19, 1907, to June 30, 1908; April 21, 1920, to Sep-
tember 30, 1923.

Gage.—Chain gage attached to floor on upstream side of highway bridge, in-
stalled February 1, 1921; read by G. A. Wilkie. Original gage, used during
1907 and 1908 was a vertical staff at a suspension footbridge which was
probably at the site of the present bridge. Gage used April 21 to October
9, 1920, was a vertical staff fastened to rock ledge on left bank 50 feet above
bndge Datum unchanged since April 21, 1920.

DiscHARGE MEASUREMENTS.—Made from downstream side of hxghway bridge.

CHANNEL AND cONTROL.—Bed of stream sandy and rough; shifting. Control
is well-defined shoal 100 feet below gage; probably shifting. Right bank is
overflowed during extreme high water; left bank is overﬂowed below bridge
during high water.-

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.45 feet at
6 p. m. May 29 (discharge, about 2,380 second-feet); minimum stage, 1.24
feet at 6 a. m. November 28 (discharge, 55 second-feet).

1920-1923: Maximum stage recorded, 6.50 feet at 6 p. m. April 16, 1921
(discharge not determined); minimum stage, that of November 28, 1922.

Ice—Stage-discharge relation may be slightly affected by ice for short periods.

RecuraTioN.—Small power plant upstream probably causes some diurnal
fluctuation.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined between 100 and 550 second-feet; extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records fair below 550 second-
feet; fair to poor above that point.

Discharge measurements of North Toe River at Spruce Pine, N. C., during the year
ending Sept. 30, 1923

Date Made by— h%%ﬁt c]ln)alrsée Date Made by— h(gg; 2 cl?alf.ge
Feet | Sec.ft. Feet | Sec.-ft.
Feb. 19| P. E. Hanson..___.__.. @218 217 || June 7 | P. P. Livingston.._.... 2.32 344

& Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of North Toe River at Spruce Pine, N. C., for the
year ending Sept. 30, 1923

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

71 67 | 1,210 466 203 240 240 625 292 209 138
74 69 166 570 194 224 257 517 372 200 148
73 78 206 372 418 206 224 257 441 311 194 153
78 200 257 331 209 257 257 372 274 200 166
63 74 194 224 202 209 31 257 372 202 194 172
88 78 200 240 274 240 274 311 372 292 189 186
224 76 209 224 311 625 257 292 351 441 183 194
194 76 224 224 311 372 257 202 311 331 177 183
829 76 240 224 351 311 257 274 274 394 175 189
740 240 209 372 331 351 274 274 710 177 177
209
200

394 331 401 274 % 441 169 168

136 597 351 | 1,840 164 112
146 71| 1,210 625 158 123
138 71 6 257 466 153 136
138 63 441 491 153 107
143 69 311 224 394 176 112
130 67 240 331 311 169 112
123 69 224 372 257 164 107
118 87 194 351 224 164 99
107 67 189 418 224 176 123
99 63 183 441 200 183 128
97 60 177 274 194 177 105
099 58 224 257 206 175 110
94 58 372 257 194 184 107
84 60 441 257 200 156 103
84 60 491 240 224 150 99
4 |-eee..| 829 209 148 |ecae.an

Monthly discharge of N orth Toe River at Spruce Pine, N. C., for the year ending
Sept. 30, 1923

[Drainage area, 130 square miles]

Discharge in second-feet
’ Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

829 63 185 1.27 1. 468
78 58 69.3 . 533 .59
1,210 67 324 2,49 2,87
1,210 186 325 2. 50 2.88
6! 209 344 2.65 2.76
1,410 194 418 3.22 371
209 2.15 2.40
1,700 240 456 3.51 4.05
6! 224 3 2.53 2,82
1,840 194 370 2.85 3.29
148 177 1.36 157
194 99 135 1.04 116
1,840 58 283 2.18 29. 56

NOLICHUCKY RIVER AT EMBREEVILLE, TENN.

LocaTioN.—At county highway bridge at Embreeville, Washington County,
314 miles northwest of Erwin. North Indian Creek enters at Erwin.

DRAINAGE AREA.—T795 square miles (measured on topographic maps).

RECORDS AvAiLABLE.—July 1, 1920, to September 30, 1923.

Gage.—Chain gage on downstream side of bridge; read by James Ammons.

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge.
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CEANNEL AND coNTROL—Control formed by solid rock and gravel shoal 600
feet below gage; shifts occasionally. Both banks wooded; right bank steep
and high; left bank subject to overflow above stage of about 15 feet.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 7.80 feet at
5 p. m. March 16 (discharge, 9,090 second-feet); minimum stage, 2.08 feet
at 7 a. m, November 15, and 5 p. m. November 27 (discharge, 324 second-
feet).

1920-1923: Maximum stage recorded, about 11.0 feet at noon August 3,
1921 (discharge not determined); minimum stage, that of November 15 and
27, 1922.

Ice—Stage-discharge relation slightly affected by ice during average winters.

ReguLaTION.—None.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well de-
fined below 5,000 second-feet; extended above that point. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good for low and medium stages;
fair for high stages.

Discharge measuremenis of Nolichucky River at Embreeville, Tenn., during the year
ending Sept. 30, 1923

Date Made by— ronge | i || Date Made by— ke |

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

Nov. 14 .E.Hanson.__.._...__. 2.22 398 || Feb. 20 | P. E. Hanson._____.___. 3.43 1, 450

Feb., 8 Warren Withee . 4.04 2,430 || June 7 | P. P. Livingston....... 3.63 1,780
15 | P.E.Hanson......_... 4.28 2,760

Daily discharge, in second-feet, of Nolichucky River at Embreemlle, Tenn., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb, { Mar, | Apr. | May | June | July | Aug. | Sept.
402 374 | 5,620 | 3,660 | 1,280 | 1,280 | 1,340 | 2,050 | 1,120 | 1,060 802
379 522 | 3,510 | 3,360 [ 1,170 | 1,230 | 1,170 | 2,050 | 1, 1,060 755
390 625 | 2,190 | 4,470 | 1,120 | 1,280 | 1,120 | 1,920 | 1,230 | 1,060 665
402 625 | 1,650 | 4,470 | 1,120 | 1,280 | 1,280 | 1,920 | 1,120 | 1,170 755
476 | 1,280 | 1,400 { 3,820 | 1,060 | 1,400 | 4,640 | 1,780 | 1,230 | 1,280 950
368 | 1,000 | 1,340 | 3,200 | 1,280 | 1,520 | 3,980 | 1,920 1,520 755
450 536 | 1,060 | 2,760 | 6,860 | 1, 2,000 | 1,780 [ 1,170 | 1,460 802
396 585 | 1,230 | 2,620 | 3,820 | 1,340 | 2,190 | 1,460 | 1,280 | 1,520 710
362 850 | 1,170 | 2,470 | 2,900 | 1,280 | 2,470 | 1,230 | 1,170 | 1,460 710
374 (1,280 | 1,060 | 2,760 | 2,620 | 1,230 | 1,780 | 1,280 | 1, 1, 665
335 | 1,280 950 | 3,660 | 2,330 | 1,170 | 1,460 | 1,340 | 1,060 | 1, 665
368 950 950 | 3,510 | 2,620 | 1,120 | 1,780 | 1,400 | 1, 1, 625
346 802 850 | 4, 2,900 | 1,170 | 2,470 | 1,340 | 1, 2,
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Monthly discharge of Nolichucky River at Embreeville, Tenn., for the year ending
Sept. 30, 1923

{Drainage area 795 square miles]

Discharge in second-feet
Run-off
Month Per R
. Maximum | Minimum | Mean square ininches
mile

2,900 352 601 0.756 0.87
508 330 383 482 .54
4,140 374 1,350 170 1.96
5,520 755 1,830 2.30 2.65
4,980 1,120 2, 560 3.22 3.36
7,050 1,060 2,740 3,45 3.98
2,050 1, 060 1,350 1.70 1.90
4,980 1,120 2,510 3.16 3.64
2,050 950 1,330 1.67 1.86
5, 520 950 1,470 1.85 2.13
2,190 585 1,200 1.62 1.87
950 463 637 . 801 .89
7,050 330 1, 500 1.89 25, 64

NOLICHUCKY RIVER NEAR GREENEVILLE, TENN,

LocaTioN.—At Jones highway bridge, half a mile below Camp Creek, 5 miles
southeast of Greeneville, Greene County, and 9 miles above power plant
of Tennessee Eastern Electric Co.

DRAINAGE AREA.—1,100 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 9, 1903, to December 31, 1908; April 7, 1919, to
September 30, 1923.

Gage.—Chain gage on downstream side of bridge; read by J. A. Bleving, Prior
to December 31, 1908, a chain gage attached to upstream side of the bridge
was used. Datum of present gage is 2.04 feet lower than that of original
gage.

DIsCHARGE MEASUREMENTs.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Bed composed of gravel and rock; somewhat shifting.
Right bank high but subject to overflow at extreme flood stages; left bank
not subject to overflow. Control is formed by well defined gravel and rock
riffle about 50 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, '9.25 feet at
8 a. m. March 17 (discharge, 18,000 second-feet); minimum ‘stage, 2.06
feet at 7 a. m. November 27 (discharge, 427 second-feet).

1903-1908; 1919-1923: Maximum stage recorded, 19.3 feet (original
datum), crest stage during early morning January 23, 1906 (discharge not
determined) ; minimum stage,—0.15 foot (original datum) October 23, 1904
(discharge, 305 second-feet, revised determination).

REeguLATION.—None.

Ice.—Stage-discharge relation not affected by ice during year.

Accuracy.—Stage-discharge relation changed slightly during high water of
March 17. Rating curves used before and after the change, well defined
between 500 and 9,000 second-feet. Gage read to hundredths once daily;
oftener during extreme high water. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records good, except those for
extreme high Water, which are fair.

Discharge measurements of . Nolichucky River near Greeneville, Tenn., during the
year ending Sept. 30, 1923

. Gage Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height [ charge
Feet | Sec.-ft. Feet | Sec ft.
Nov. 13 | P. E. Hanson.......... 2,23 546 || Feb. 20 | P. E. Hanson_._____... 3.85 2,310
Feb. 9| Warren Withee. ....___| 4.40 3,030.| June 5| P. P, Livingston_._.___ 3.40 2,200
15| P.E. Hanson__....._._ 4.80 4,810
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Tenn., for

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
571 625 | 2,410 | 6,860 | 1,910 | 1,950 | 2,200 { 3,700 | 1,280 | 1,490 | 1,020
535 | 645 | 7,150 | 4,970 | 1,750 | 1,870 | 1,870 | 3,100 | 1,280 | 1,870 900
535 | 1,060 | 4,480 | 6,580 | 1,600 | 1,870 | 1,560 | 2,730 | 3,700 | 2,200 900
553 | 1,450 | 2,770 | 8,020 | 1,600 | 1,870 | 1,560 | 2,550 | 2, 2,010 856
535 | 1,680 | 2,410 | 6,860 | 1,600 | 1,950 | 1,560 | 2,370 | 1,710 | 3,290 960
553 | 1,830 | 1,910 | 5,750 | 1,520 | 1,870 | 5,120 | 2,200 | 1,710 { 2,910 | 1,150
519 | 1,240 680 | 4,720 | 11,300 | 2,030 § 2,910 ) 2,030 | 1,640 | 2,550 | 1,080
571 [ 1,000 | 1,750 | 4,010 | 6,860 | 1,870 | 2,550 | 1,950 | 1,560 | 2,370 | 1,150
580 | 1,060 | 1,830 | 4,010 | 3,560 | 1,790 | 2,370 | 1,870 | 1,490 | 2,200 | 1,220
553 | 1,310 | 4,750 | 4,240 | 2,960 | 1,710 | 2,030 | 1,710 | 1,420 } 2,370 | 1,020
535 | 1,310 | 1,450 | 6,020 | 3,150 | 1,640 | 1,950 | 1,640 | 1,350 | 2,730 900
535 | 1,240 | 1,380 | 5,220 | 4,480 | 1,640 | 1,870 | 1,870 | 1,280 | 2,910 878
553 | 1,180 | 1,240 | 10,700 | 4,480 | 1,640 | 1,870 | 1,710 790 | 2,730 | 1,150
553 | 1,060 | 1,240 | 10,100 | 6,020 | 2,550 | 2,910 | 1,560 | 1,080 | 2,550 900
553 | 2,770 | 1,750 | 6,580 | 4,010 | 2,550 ) 2,280 | 1,560 | 1,870 1,870 878
725 | 6,300 2,240 | 4,010 | 3,560 | 2,370 | 3,700 | 1,420 | 1,870 | 1,640 690
571 | 4,480 | 1,830 | 3,150 | 17,900 | 1,870 | 5,650 | 1,350 | 10,000 | 1,350 690
571 | 9,800 | 1,450 | 2,770 | 14,500 | 2,200 | 3,700 | 1,710 | 4,620 | 1,280 670
607 | 4,010 | 1,450 | 2,410 | 6,660 | 1,870 | 2,550 | 1,560 | 2,730 | 1,280 770
571 12,7707 1,450 | 2,410 ( 6,660 | 1,870 | 2,550 | 1,710 | 2,030 | 1,220 812
487 | 2,070 | 1,600 | 2,410 | 4,620 | 1,790 | 2,550 | 1,710 | 1,710 | 1,150 | 1,220
553 | 1,600 1,520 ,240 | 3,020 | 1,710 | 2,370 | 2,030 | 1,560 | 1,150 i 1,220
503 | 1,520 | 1,450 ,910 | 3,700 | 1,710 | 3,100 | 1,640 | 1,420 | 1,220 | 2,030
, 487 | 1,450 | 1,750 | 1,680 | 4,150 | 1,560 | 6,100 | 1,490 | 1,350 1,150
471§ 1,240 | 2,070 | 1,680 { 3,290 | 1,560 | 3,700 | 2,200 | 1,350 | 1,950 | 1,280
665 441 | 1,180 | 1,990 | 1,680 | 3,700 | 1,560 | 2,910 | 1,790 | 1,150 | 1,560 | 1,020
705 427 | 1,990 | 2,410 | 1,750 { 2,910 | 1,560 | 2,550 | 1,560 | 1,020 | 1,280 900
553 441 | 1,680 : 8,900 | 1,520 , 550 | 1,490 | 2,030 | 1,050 900 | 1,150 834
553 535 | 1,520 | 6,580 |_.._-__ 2,550 | 2,200 | 2,200 | 1,790 { 1,150 | 1,280 790
553 580 | 1,450 | 4, 280 12,100 | 1,490 | 1,280 | 1,080 690
558 |acccean 1,750 | 5, 5,380 f..ooo-o 1,870 | 1,020 |._.....
Monthly discharge of Nolichucky River near Greeneville, Tenn., for the year ending
Sept. 30, 1923
[Drainage area, 1,100 square miles]
Discharge in second-feet
Run-oft
Month Per in inches
Maximum | Minimum [ Mean square
N mile
October. .. 1,910 441 715 0. 650 0.75
November 725 427 540 . 491 . 55
December...._ 9, 800 625 2,070 1.88 2,17
LS (VD1 o LI 8,900 1, 240 2, 620 2,38 2.74
February. 10, 700 1,520 4, 440 4,04 4.21
March...... 17,900 1, 520 4, 4.16 4.80
April 2, 550 1,490 1,890 .72 1.92
.Y £ 12, 100 1, 560 3,150 2.86 3.30
June. oo oo N 3,700 1,350 1,930 175 1.95
JULY o e eacmae - 10, 000 790 1,940 176 2.03
August 3, 290 1,020 1,030 1.75 2.02
September. 2,030 670 . 901 1.01
THE YOAE- - - eeeme e eemmmeemcemmmem e 17,900 i P AEY") 2.02 27.45

NOLICHUCKY RIVER NEAR MORRISTOWN, TENN.

LocarioNn.—At Jones Bridge, on main road between Morristown and Newport,
9 miles southeast of Morristown, Hamblen County, and 11 miles abovemouth
of river. Bent Creek enters 3 miles above station and Lick Creek 1 mile
farther upstream.

DRAINAGE AREA.—1,650 square miles (measured on topographic maps).

Recorps avaiLaBLe.—November 15, 1920, to September 30, 1923.

Gage.—Chain gage on upstream side of bridge; read by Lizzie Smith.

DisCHARGE MEASUREMENTS.—Made from downstream side of bridge.
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CHANNEL AND CONTROL.—Bed of stream smooth and uniform. Channel straight
for 1,000 feet above and 600 feet below gage. Low-water control is rock
and gravel shoal 600 feet below gage; probably permanent. Left bank
high and not subject to overflow; right bank subject to overflow during
extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.1 feet
at 5 p. m. Mareh 17 (discharge, 17,900 second-feet); minimum stage, 1.46
feet at 5 p. m. October 18 (discharge, 162 second-feet).

1920-1923: Maximum stage recorded, 15.37 feet at 7 a. m. July 21, 1921
(discharge, 24,000 second-feet, revised determination); minimum stage, that
of October 18, 1922.

Icr.—Stage-discharge relation not affected by ice. -

Recurarion.—Considerable regulation at low water is caused by operation of
power plant of Tennessee Eastern Power Co., 22 miles upstream.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well
defined between 150 and 15,000 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Comparison of records for this station with those for Greene-
ville and Embreeville, indicates that they are probably fair for high stages
and perhaps poor for low and medium stages.

Discharge measurements of Nolichucky River near Morristown, Tenn., during the
year ending Sept. 30, 1923

Date Made by— ponge | i || Date Made by— o |
Feet | Sec-ft. l Feet | Sec.-ft.

Nov. 13 1.54 184 || Feb. 21 | P. E. Hanson....-... 4,92 | 3,040
Feb. 12 7.44| 6,560 || June 4 | P. P. Livingston 4.64| 2,980
Feb. 14 11.33 | 14,200 || July 10 , Warren Withee........ 3.89 2,080

Daily discharge, in second-feet, of Nolichucky River near Morristown, Tenn., for the
: year ending Sept. 30, 1923

Day !Oct. Nov. | Dec. Jan. Feb. | Mar. | Apr, | May | June | July | Aug. | Sept.
) SRR Y oers | ers 480 | 4,250 | 9,070 | 2,670 | 2,560 | 2,450 | 4,120 4 1,350 | 2,120 | 1,010
2. I 340 745 710 | 8,330 | 7,610 | 2,450 | 2,670 | 2,120 | 3,370 | 1,530 | 1,920 780
R | 608 | 542 | 1,350 | 4,650 | 11,000 | 2,120 | 2,450 | 2,230 | 3,010 | 2,230 | 1,170 892
4l 608 510 | 2,230 | 3,610 | 12,200 [ 2,020 { 2,670 | 1,920 | 2,560 | 2,230 | 1,620 892
5es 640 | 710 | 1,920 | 2,890 | 10,600 | 2,340 | 2,780 | 1,820 { 2,670 | 2,020 | 2, 340 892
[ T 710 | 390 | 2,020 | 2,340 | 8,690 | 3,780 | 3,130 [ 3,010 | 3,010 | 1,440 | 3,010 930
T 640 | 710 | 1,620 | 2,120 7,610 | 12,700 | 2,780 | 3,730 | 3,010 | 1,620 | 2,230 930
8 .- 675 | 745 1,350 | 2,670 | 6,280 | 12,000 | 2,340 | 2,890 | 3,250 | 1,820 | 2,120 802
9 .- 362 | 675| 1,530 | 2,780 | 5,660 | 6,280 | 2,340 | 2,560 | 2,120 | 1,920 | 2,120 | 1,010
) (I | 710 640 | 2,340 | 2,230 | 6,600 | 4,120 | 2,230 | 2,560 | 1,920 | 1,620 | 2,120 | 1,090
1§ I 2, 675 | 2,890 | 1,920 | 7,610 | 9,070 | 2,120 | 2,450 | 2,020 | 1,820 | 3,010 855
12 ... 1,440 480 | 1,920 | 1,720 | 6,600 | 8,1 2,020 | 2,120 | 2,450 | 1,440 | 2,780 745
180 1,440 | 190 [ 1,440 | 1,530 | 12,700 | 7,610 | 2,230 | 2,560 | 2,230 | 1,720 | 3,490 780
14 640 | 1,720 | 1,720 | 13,100 | 6,600 | 3,130 | 3,130 | 2,780 | 1,440 | 3,130 780
15 .. 710 | 640 | 7,970 | 2, 9,450 | 5,210 | 3,130 | 2,780 | 2,020 | 2,340 | 2,230 855

640 | 710 9,640 | 3,370 | 5510 | 6,930 | 2,670 | 4,250 | 1,720 | 2,120 | 1,720 640
780 710 | 11,000 | 2, 56 4,380 | 14,600 | 2,450 | 5,360 | 1,440 | 5,360 | 1,440 335
480 640 | 12, 000 A 3,730 | 12,000 | 2,340 | 3,860 | 1,920 | 5,960 | 1 745
675 640 | 6,930 | 1,920 3,610 | 8,880 | 2,560 | 2,780 | 1,720 | 3,250 | 1,170 640
710 | 450 | 4,510 | 2,340 | 3,130 | 7,610 | 2,230 | 2,780 | 1,440 | 2,450 | 1,530 608
b 675 | 675 3,0 1,620 | 1,920 | 1,350 970
7 R 675 640 7 1,530 | 1,530 818 | 1,820
P S 324 | 710 2,120 | 1,720 | 1,720 | 2,120
24T 780 | 575 1,820 | 1,620 | 3,370 | 1,440
25 ... 675 | 710 2,120 | 1,720 | 2,560 | 1,
2o 710 | 542 1,720 | 1,530 | 1,620 | 1,090
b1 GO, 675 185 2,560 | 1,010 | 1, 530 855
28 818 | 745 2,780 | 1,440 | 1,170 780
20T 510 | 675 2,780 | 1,260 | 1,440 818
30 aae 450 675 2,230 | 1,530 542
ES I 640 |..._.__| 1,620 | 8,510 |- ___| 2,780 |-c_.__| 7,600 |..____. 1,260 | 1,170 |-

Nore.—Gage-height record missing May 30 and 31; discharge estimated on basis of records for Nolichucky
Rw_el‘-1 %earb?&e]envﬂle, Tenn. Temporary gage in use June 1 to July 10. Accuracy of records for this
period dou .
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Monthly discharge of Nolichucky River near Morristown, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 1,650 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

QOctober. 2, 560 324 740 0.448 0,52
November. - 745 185 608 .368 .41
December . oo caccaicmnaacana 12, 000 480 3,130 1.90 2.19
11, 800 1,530 3, 950 2.39 2.76
13,100 2,120 6, 3.81 3.97
14, 600 2,020 6, 3.64 4.20
3,130 1,720 2, 380 1.44 1.61
14, 000 1,820 3, 480 2,11 2.43
4,120 1,440 2, 1.42 1.58
5,960 1,010 2,010 1,22 141
August e - 3, 490 818 1,940 1.18 1.36
September._. ... 2, 120 335 928 . 562 .63
The Year- - e ceccancccaenne 14, 600 185 2, 800 1.70 23.07

LITTLE PIGEON RIVER AT SEVIERVILLE, TENN.

LocarioNn.—At H. O. Eckel’s farmhouse, half a mile below Sevierville, Sevier
County, and confluence of East and West forks of river, and 5 miles above
junction with French Broad River.

DRAINAGE AREA.—346 square miles (measured on topographic maps).

REecorps AvamLaBLE.—November 23, 1920, to September 30, 1923.

Gage.—Vertical staff in two sections spiked to trees on left bank, 100 feet from
Eckel’s farmhouse; read by Harry Eckel.

DisCHARGE MEASUREMENTS.—Made by measuring East and West forks of river
from highway bridges just above confluence and half a mile above gage, or
by wading at section 1,000 feet below confluence.

CHANNEL AND coNTROL.—Channel straight for a quarter of a mile above gage

. and 500 feet below. Right bank at gage low and subject to overflow above
stage of 6 feet; left bank high apd not subject to overflow except during
extreme high water. Extreme floods submerge practically the entire town
of Sevierville. Low-water control is rock shoal 500 feet below gage; prob-
ably permanent. Medium and high water control is a conerete dam in
three sections about 1 mile below gage. During extreme floods on French
Broad River stage-discharge relation may be affected by backwater.

EXTREMES QF DISCHARGE.—Maximum stage recorded during year, 9.26 feet at
5 p. m. December 17 (discharge, 13,100 second-feet); minimum stage, 0.65
foot at 7 a. m. October 15 (discharge, 15 second-feet).

1920-1923: Maximum stage recorded, 10.25 feet at 5 p. m. February
10, 1921 (discharge, 15,400 second-feet); minimum stage, that of October
15, 1922,

Ice.—Stage-discharge relation not affected by ice.

RecuLATION.—Operation of power plant on West Fork 3 miles above Sevier-
ville causes considerable fluctuation during low water. Several flour mills
on both forks cause some regulation.

AccurAacy.—Stage-discharge relation fairly permanent during the year. Rating
curve differs somewhat from curve previously used and is well defined be-
tween 50 and 2,500 second-feet; fairly well defined between 2,500 and
15,000 second-feet. Gage read to hundredths twice daily, Daily discharge
ascertained by applying mean daily gage height to rating table. Records
fair.
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Discharge measuremenis of Little Pigeon River at Sevierville, Tenn., during the
year ending Sept. 30, 1923

Gage Dis- - Gage | Dis
Date Made by— he?éght charge || Date Made by height | charge
Feet | Sec.-ft. Feet | Sec.ft.
Nov. 10 | P. E. Hanson.......... 0.84 63.4 || Feb. 22\ P.E. Hanson_.__..___. L75 493
Feb. 6 |..... (s o R 3.64 | 2,220 June 2| P. P. Livingston....... 2.23 821

Daily discharge, in second-feet, of Litile Pigeon River at Sevierville, Tenn., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
74 40 163 | 3,290 [ 2,290 425 580 870 | 1,030 548 395 200
53 40 455 | 1,480 | 1,580 425 548 516 758 485 425 218
ki 45 910 990 | 6,630 395 485 425 650 455 255 187
48 40 615 720 | 4,590 455 516 384 616 455 187 159
38 35 515 615 | 3,140 515 832 455 | 1,290 425 455 119
50 59 548 548 160 | 1,920 720 456 870 455 685 119

62 384 485 | 1,920 | 8,680 580 4556 580 485 832 171
139 62 390 548 | 1,800 | 2,160 548 580 548 395 950 119
147 98 | 1,030 455 | 1,580 | 1,290 485 720 455 368 395 175
56 20 720 455 | 1,920 | 1,030 425 548 351 351 159
50 90 548 373 | 2,160 | 3,440 395 455 455 305 | 1,070 84
62 74 356 | 1,580 | 2,840 455 1, 690 720 p
50 90 515 340 | 4,940 | 2,040 685 | 1,920 795 179 { 1,030 50
35 548 330 | 3, 1, 580 910 | 1, 650 236 616 35
23 42 | 18,200 455 | 1,580 | 1,070 720 455 265 35
50 455 | 2,290 425 | 1,580 | 3,760 580 720 425 222 351
50 135 | 10, 200 373 950 { 5,670 485 720 356 425 320 112
50 56 | 2,990 368 758 | 1,920 515 768 366 270 384 62
40 53 | 1,200 340 685 | 2, 860 456 796 3356 222 395 62
94 104 910 395 615 | 1,480 425 832 305 183 340 62
25 74 516 346 515 | 1,120 425 685 270 119 320 77
42 7 485 548 425 | 1,030 368 516 320 151 425 9
35 65 455 685 425 | 1,480 515 | 1,800 455 167 615 62
195 42 425 | 3,600 1,480 | 870 1,800 | 515| 187 98
77 35 373 | 1,120 395 | 1,290 720 | 1,480 615 218 425 104
50 23 351 685 395 | 1,030 580 | 1,120 548 178 280 kit
23 38 384 | 2,040 485 870 516 | 1,120 720 176 218 71
42 50 548 | 4,760 155 720 548 910 | 1,290 195 195 84
40 42 516 | 1,920 ... * 650 650 | 1, 580 950 280 250 77
32 48 3951 1,920 |.oo.o. 615 [ 1,120 | 1,580 795 455 240 71
40 |oceen- 395 | 5,860 615 200 187 |oceee-a

Monthly discharge of Little Pigeon River at Sevierville, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 346 square miles]

Discharge in second-feet.
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October__. . 195 23 59.0 0.171 0.20
- 455 2 4.9 . 216 .24
18, 200 163 | 1,560 4.51 5.20
5,860 330 | 1,190 3.44 3.97
6, 630 155 | 1,760 5,09 530
8, 680 395 | 1,760 5. 00 5.87
1,120 368 586 1.69 1.89
1,920 384 888 2. 57 2,96
1,690 270 648 1.87 2.09
548 119 303 .876 1.01
1,070 187 467 1.35 1.566
218 35 103 .28 .33
The year. - 18, 200 23 780 2.28 30. 62
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SOUTH FORK OF HOLSTON RIVER NEAR CHILHOWIE, VA.

LocarioN.—At Riverside Bridge, half a mile downstream from Bebord’s flour
mill, 2 miles below Holstein mill, and 5 miles southeast of Chilhowie, Smyth
County.

DRAINAGE AREA.—94.5 square miles (measured on topographic maps).

RECORDS AvAILABLE.—November 1, 1920, to September 30, 1923. From June
10, 1907, to December 31, 1909, records were obtained at a point just below
mouth of Grose Creek, 4%4 miles downstream from present gage.

Gaae.—Chain gage bolted to downstream side of bridge; read by Nottie Williams.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading. Section at
bridge very rough.

CrANNEL AND coNTROL.—Bed composed of boulders and coarse gravel; both
banks are low and subject to overflow during unusual floods. Control is
rocky shoal about 100 feet downstream from gage; may change slightly
during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.7 feet at
4 p. m. June 12 (discharge, 4,450 second-feet); minimum stage, 0.28 foot at
6 p. m. September 8, caused by closing gates of dam above (discharge, 3.4
second-feet). :

1920-1923: Maximum and minimum stages, same as given above for 1923.

Ice.—Stage-discharge relation not affected by ice.

ReguLarion—Several flour and grist mills above the gage cause considerable
diurnal fluctuation during low water.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 50 and 1,100 second-feet; extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good between 50
and 1,100 second-feet; others fair.

The following discharge measurement was made by P. P. Livingston:
June 14, 1923: Gage-height, 3.16 feet; discharge, 702 second-feet.

Daily discharge, in second-feet, of South Fork of Holston River near Chilhowie, Va.,
for the year ending Sept. 30, 1923

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
36 56 415 335 118 125 145 185 86 64 46
33 50 305 485 105 118 125 145 109 62 43
38 51 23 104 111 120 145 91 60 47
38 62| 185 1,020 109 | 112 112 125 99 54
38 85 145 5 102 123 111 114 81 94 41
42 68 125 415 123 198 104 109 145 75 46
38 72| 125| 350 0 165 93| 118 89 71 50
55 81 1656 248 415 155 91 104 85 18
29 165 248 275 153 80 97 75 64 38
49 135 155 320 236 151 69 93 74 72 50
43| 135| 135| 485 | 48 149 75| 104 74 71 42
40 105 125 450 290 147 74 | 3,450 72 75 36
56 101 105 | 1,150 306 145 88 | 1,720 44
54 97 135 7 305 112 75 72 72 45
36, 520, 185| 48| 275| 104 77| 365 74 64 42
72 398 185 350 320 102 210 305 78 67 41
49 | 398 | 155 | 200| 645 93 185 | 235 71 60 43
42 398 135 235 415 101 155 198 64 48 44
65 275 125 210 432 93 145 175 64 55 48
46 198 135 175 365 89 125’ 155 61 57 438
40 155 125 156 305 88 112 145 55 45 210
46 135 116 135 248 86 102 135 62 47 85
49 123 109 135 235 83 222 114 64 4 68
51 105 120 116 235 86 365 114 56 54 45
65 101 114 105 222 88 248 111 65 48 47
37 89 109 116 210 83 185 107 57 51 45
59 85 165 125 185 ( = 80 165 118 ] 51 43
46 94 845 121 165 91 145 102 47 44 48
62 560 [.___.._ 156 123 210 97 57 35 43
26 72 366 [____.. 1456 146 260 89 61 34 39

78 , 186 loemeoo| 185 81 41 )oeeennn

NoTE.—Gage not read Apr. 9-12; discharge interpolated.
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Monthly discharge of South Fork of Holston River near Chilhowie, Va., forithelyear
ending Sept. 30, 1923

[Drainage area, 94.5 square miles}

Discharge in second-feet
Run-oft
Month ) Per | inlinches
Maximum | Minimuem | Mean square
mile
Octaber._. - 101 29 47.1 0.498 0.57
Novermber.. ..o acacaaccacccanceaaaaa 72 26 46,0 . 487 .54
Decembe: 520 50 145 1.53 1.76
845 106 207 2.19 2.52
1,960 105 413 4.37 4.55
690 102 262 2.77 3.19

198 80 117 1.24 1.38
365 69 144 1.52 1.75
3, 450 89 322 3.41 3.80
145 47 73. 4 777 .90
99 34 60.8 .643 .74
210 18 513 . 543 .61
3,450 18 155 1.64 22.31

SOUTH FORK OF HOLSTON RIVER AT BLUFF CITY, TENN,

LocaTioN.—At highway bridge at Bluff City, Sullivan County, 300 feet below
Virginia & Southwestern Railroad bridge and 1 mile below mouth of Indian
Creek.

DRAINAGE ARBA.—828 square miles.

RECORDS AVAILABLE.—July 17, 1900, to September 30, 1923.

Gage.—Chain gage on downstream side of bridge; read by W. C. Massengill.
Previous to March 21, 1920, gage was vertical staff attached to downstream
side of bridge pier, nearest right bank. Gage datum unchanged.

DISCHARGE MEASUREMENTs.—Made from footway on upstream side of railroad
bridge 300 feet upstream from gage, or by wading.

CHANNEL AND CONTROL.—Bed of river very rough. Control consists of a shallow
ledge; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.3 feet at
8 p. m. February 3 (discharge, 16,100 second-feet) ; minimum stage, 0.17 foot
at 7 a. m, October 6 (discharge, 201 second-feet).

1900-1923: Maximum stage recorded, 15.0 feet May 22, 1901 (discharge
not determined) ; minimum stage, — 0.1 foot October 16-19, 21-25, 27, 29-31,
and November 1, 1904 (discharge, 160 second-feet, revised determination).

Icn.—Stage-discharge relation not affected by ice.

RrecurLaTiON.—Operation of small mills upstream causes some diurnal fluctuation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 250 and 6,000 second-feet; extended beyond these limits.
Gage read to hundredths once daily, oftener during high water. Daily
discharge ascertained by applying daily gage height to rating table. Records
good below 8,000 second-feet; others fair.

CoorerAaTION.—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of South Fork of Holston River at Bluff City, Tenn., during
the year ending Sept. 30, 1923

Gage Dis- Gage | Dis-

Date Made by— height | charge Date Made by— height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
Feb. 6| Warren Withee......_.| 4,89 4,870 || June 11 | P, P. Livingston_....__ 114 700

17 | P.E. Hanson_.__..__.. 3.60 2,910
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Daily discharge, in second-feet, of South Fork of Holston River at Bluff City, Tenn.,
for the year ending Sept. 30, 1923

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
261 3,450 | 4,890 | 1,240 | 1,330 | 1,810 | 1,240 888 525 325
297 1 3,450 | 5,040 | 1,160 | 1,280 | 1,510 | 1,000 815 615 309
301 | 645 | 2,570 [12,500 | 1,120 | 1,200 | 1,200 | 1,000 | 1,160 | 498 | 301
277 | 678 | 1,910 112,100 | 1,080 | 1,200 | 1,080 | 925 | "925| 555 268
269 | 1,610 | 1,610 | 6,640 | 1,200 | 1,330 | 1,000 780 | 555| 309
245 | 1,510 | 1,420 | 4,890 | 1,160 [ 2,120 | 962 | 1,000 | 710 1,040 | 370
263 1, 4,010 | 8,000 | 1,910 838 1,510 888 370
925 1 1,420 | 3,820 ; 5,510 | 1,710 780 815 | 1,510 710 370
309 | 1,810 | 2,010 | 3,320 | 3,450 | 1,510 | 1,000 780 ; 1,160 678 848
309 | 2, 1,710 | 3,590 | 2,450 | 1,330 925 678 815 555
261 | 2,570 | 1,510 [ 4,440 | 3,060 [ 1,200 | 780 | 645| 710 | 815| 370
224 | 1610 | 1,330 | 4,740 | 3,730 | 1120 | 780 | 1,810 | 645 | 710| 348
233 | 1,200 | 1,200 | 8,540 | 3,500 | 1,120 | 815 (15,000 | 615 | 962 | 348
231 | 1,000 | 1,080 | 9,800 | 3,060 | 1,240 | 1,160 | 8,540 | 710.| 780 | 348
931 | 5,350 | 2,930 | 5,510 | 2,810 | 1,240 | 1, 4010 | 615| 678 325
555 | 8,000 | 2,570 | 4,010 | 2,810 | 1,160 { 1,420 | 2,690 | 555 | 615| 309
585 | 4,590 | 2,010 | 3,060 | 7,400 | 1,080 | 2,930 | 1,010 | 2,810 | 470 | 285
420 | 6,980 | 1,910 | 2,690 ! 5,850 | 1,120 | 1,910 | 1,610 678, 420 285
420 | 3,870 | 1,420 | 2,230 | 4,590 | 1,040 | 1,510 | 1,610 | 850 301
525 | 2,570 | 1,280 | 2,120 | 4,440 | 1,000 | 1,240 | 1,330 | 678 | 305 | 297
420 | 2,120 | 1,910 | 1,810 | 3,450 962 | 1,160 | 1,510 615 395 678
370 | 2,010 | 1,710 |. 1,710 | 2,930 040 | 1,420 556 370 | 1,200
348 | 1,710 | 1,510 | 1,610 | 2,450 816 962 | 1,240 525 420 678
325 | 1,200 | 1,810 | 1,420 | 3,730 850 | 2,570 | 1,160 585 370 | 615
348 | 1,080 | 1,010 | 1,420 | 2,930 815 | 2,120 | 1,000 T10 325 445
305 { 1,000 { 1,810 | 1,280 | 2,810 780 | 1,610 | 1,120 5856 285 395
313 925 | 1,810 | 1,420 | 2,230 745 | 1,330 | 1,120 470 325 370
325 9, 1,420 | 20120 | 780! 1,180 | 1,710 | 445 | 370| 348
293 | 313 {1,000 | 7,150 |-\ .. 1,910 | 1,710 | 1,040 1,088 48| 40| 3
269 297 925 | 4,290 ... 1,610 | 2,230 | 1,510 | 1,24 445 395 289
261 850 | 4,890 |-. ... 1,510 |-eceol' 1,510 | ... 585 39.5rl .......

Mont]zly discharge of South Fork of Holston River at Bluff City, Tenn., for the
year ending Sept. 30, 1923 :

’»

[Drainage area, 828 square miles]
Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile
October. 1,510 201 387 0. 467 0, 54
NOVOmber.. .o e mcac e 585 2 328 . 396 .44
December. . o ovn e 8, 900 289 , 050 2,48 2.86
January.... 9, 440 1,080 2, 460 29 3.42.
February. 12, 500 1,280 4,270 5.18. 5.3%
March. . 8,000 1,080 3,060 3,70 4.27
April. 2,230 745 1,230 1.49 1.66
May. 2,930 780 1,310 1.58 1.82
June._... 15,000 6456 2,030 2.45 2,73
July ———- 2,810 45 812 .981 1.18
August. .. 1,040 285 547 . 661 .76
Sep ber. 1,200 269 395 477 .53
The year. _ 15, 000 201 1, 560 1.88 25. 83

49245—26T—wsp 563——11
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HOLSTON RIVER NEAR ROGERSVILLE, TENN.

LocatioN.—At Virginia & Southwestern Railway bridge near Austin Mill,
half a mile below county highway bridge, 2 miles downstream from mouth
of Dodson Creek, and 3 miles south of Rogersville, Hawkins County.

DRAINAGE AREA.—3,060 square miles.

RECORDS AVAILABLE.—March 10, 1902 (daily-discharge record beginning Jan-
uary 1, 1904), to September 30, 1923.

GageE.—Vertical staff attached to right side of bridge pier nearest right bank;
read by Fred Beal. ‘
DisCHARGE MEASUREMENTS.—Made from steel highway bridge half a mile

upstream from gage.

CHANNEL AND coNTROL.—Bed of stream composed of solid rock, boulders, and
gravel. Right bank high and not subject to overflow; left bank high but
subject to overflow at extremely high stages. Control formed by rock
shoals below bridge; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.0 feet at
2 p. m. February 4 (discharge, 55,600 second-feet); minimum stage, 1.3
feet October 1-10, November 3, 7, &, 12-14, and September 20 (discharge,
700 second-feet).

1904-1923: Maximum stage recorded, 20.0 feet at crest on January 29,
1918 (discharge, about 70,900 second-feet) ; minimum stage, 1.0 foot October
23 to November 3, 1904 (discharge, 490 second-feet).

The United States Weather Bureau reports a stage of 38.4 feet on March
10, 1867.

Ice.—Stage-discharge relation not affected by ice.

RecuraTioN.—Some diurnal fluctuation is caused by operation of Austin Mill
power plant and several small plants on tributaries, but the effect is negli-
gible except during very low water.

Accuracy.—Stage-discharge relation practically permanent. Rating curve,
fairly well defined below 33,000 second-feet; extended above that point,
Gage read to tenths once daily. Daily discharge ascertained by applying
daily gage helg'ht to rating table. Records good.

COOPERATION —Gage-height record furnished by United States Weather Bureau.

Dzscharge measurements of Holston River near Rogersville, Tenn., during the year
ending Sept. 30, 1923

Gage Dis- Ga, Dis-
Date Made by— helght | charge | Date Made by— hei£t charge
Feet i Sec.-ft. Feet | Sec.ft.
Nov. 17 | P. E. Hanson.......... .81 1,600 || Feb. 21 | P. E. Hanson.......... 3.81 6,340
Feb. 10 | Warren Withee_....... 5.25 | 16,600 || June 5 | P. P. Livingston....... 2.72 3,
13| P.E.Hanson...._..... 9.10 | 26,400
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Daily discharge, in second-feet, of Holston River near Rogersville, Tenn., for the year
ending Sept. 80, 1928

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

3,940 | 19,800 | 4,670 | 4,180 | 5,460 | 4,930 | 3,270 | 2,450 | 1,700
16,400 | 15,600 | 4,180 | 4,180 | 4, 3,040 | 2,650 | 2,850 l! 520
11,400 | 32,000 | 3,940 | 4,180 | 3,710 | 3,490 | 2,450 | 2,450 | 1,520
,860 | 57,000 | 3,490 | 3,040 | 3,490 | 3,710 | 3,940 | 1,880 | 1,520

3 33,200 | 3,040 | 4,180 | 2,850 | 3,490 | 3,270 | 3,710 | 1,880
5190 | 18,400 | 4,180 | 5,190 | 2,850 | 2,850 | 2,450 | 3,940 | 2,450
4,180 | 14,500 | 15,300 | 6,310 { 3,270 | 3,490 | 2,650 | 6,610 | 1,830
5,190 | 12,200 | 25,800 | 5,190 | 3,060 | 3,710 | 4,420 | 3,940 { 1,700
7,220 | 10,300 | 13,300 | 4,420 | 3,060 | 3,060 | 4,930 | 3,940 | 1,520
6,610 | 10,700 | 8,870 | 4,180 | 3,490 | 3,060 | 3,940 | 4,670 | 1,700
5,460 | 12,900 | 9,220 | 3,940 | 3,490 | 2,650 | 3,270 | 2, §50 1,520
4,930 | 14,500 | 13,300 | 3,710 | 3,270 | 2,850 | 2,650 | 3,490 | 1,520
4,180 | 20,100 | 11,800 | 3,490 | 2,850 500 | 2,450 | 3,940 | 1,520
3,490 | 42,200 { 10, 700 180 | 3,940 | 36,000 | 2,260 | 8190 | 1,520
5,190 | 25,800 | 9,2 4,670 | 3,940 | 15,300 | 2,650 | 4,670 | 1,520
7,860 | 14,500 | 8,190 | 4,420 | 4,930 | 7,860 | 2,260 | 3,490 | 1,350
6,310 | 10,300 | 17,600 | 3,940 | 8,190 | 6,020 | 2,650 | 2,650 | 1,350
4,930 | 8,190 800 | 3,040 | 7,540 | 4,420 | 8,870 | 2,450 860
4,420 | 7,540 | 15,300 | 3,940 | 5,740 | 3,940 | 4,930 | 2,070 860
4,180 | 6,310 | 14,500 | 3,710 | 4,670 | 3,490 | 3,270 | 2,070 700
4,930 11,800 | 3,490 | 4,180 | 3,940 | 2,650 | 1,880 860
5,740 | 5,740 | 9,670 | 3,270 | 3,940 | 3,940 [ 2,070 | 1,880 | 2,450
5,460 | 4,930 | 10,300 | 3,060 | 3,710 | 3,710 | 2,070 | 1,880 | 3,060
8,870 | 4,670 | 12,200 | 2,850 | 5,190 | 3,270 | 2,070 | 2,260 | 2,260
7,860 420 { 11,400 | 2,650 | 6,910 | 3,060 | 2,070 | 4,180 | 1,700
6,910 2,450 | 5,460 | 5,740 | 2,070 | 2,650 | 1,520
6, 910 2,650 | 4,420 | 3,490 | 1,880 | 2,070 | 1,520
21, 700 2,650 | 3,040 | 5,460 | 1,880 | 1,880 | 1,350
35, 600 3,270 | 3,490 | 4,930 | 2,070 | 1,880 | 1,350
17, 600 4,670 | 3,490 | 3,490 | 3,040 | 1,880 | 1,180
15,600 |..__....| 5,190 |._.___. 6,310 ... 2,070 | 2,070 |...... -

Monthly discharge of Holston River near Rogersville, Tenn., for the year ending Sept.
80, 1923

[Drainage area, 3,060 square miles]

\
Discharge in second-feet
Run-off
1
Month Per in inches
Maximum | Minimum | Mean square | -
mile
4,180 700 1,170 0. 382 0.44
1, 700 700 964 .315 .35
36, 900 860 6, 650 217 | 2.50
35, 600 3,490 8, 460 2.76 3.18
57, 600 4,180 15, 200 4.97 5.18
25, 800 3,490 10, 300 3.37 3.88
6,310 2, 450 3,900 14 1.42
8, 190 2, 850 4, 360 1. 42 1.64
36, 000 2, 650 6, 060 1.98 2.2
8,870 1,880 3, 040 . 993 L4
8,190 1, 880 3,120 1.02 L18
3,060 700 1,580 | .516 .58
57, 000 700. 5,340 | 1.75' 2.70

MIDDLE FORK OF _HOLSTON RIVER AT CHILHOWIE, VA.

LocatioN.—At steel highway. bridge at Chilhowie, Smyth County, 20 miles
above confluence with South Fork.

DRAINAGE AREA.—144 square miles (measured on topographic maps).

Recorps AvaiLaBLeE.—June 8, 1907, to December 31, 1909; and November 2,
1920, to September 30, 1923.

Gage.—Chain gage on upstream side of bridge; read by L. B. Ramsey. Datum
unchanged since originally installed.
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DiSCHARGE MEASUREMENTS.—Made from downstream side of bridge, or by
wading.

CHANNEL AND coNTROL.—Practically solid rock bottom. Channel straight for
about 100 feet above and 800 feet below gage. Both banks are rather low
and subject to overflow during floods. Control is solid rock shoal 50 feet
downstream from gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.4 feet the
evening of June 12 (discharge, 7,710 second-feet); minimum stage, 0.75
foot at 5.30 p. m. October 4 (discharge, 30 second-feet).

1907-1909; 1920-1923: Maximum stage recorded, that of June 12, 1923;
minimum discharge, 25 second-feet November 22-29, 1908, and October 30
to November 4, 1909.

Ice —Stage-dlscharge relation not affected by ice.

RegunaTioN.—Operation of small mills upstream causes some diurnal ﬁuctuatlon.

Accuracy.—Stage-discharge relation changed during high water on June 12,

: Rating curves used before and after the change well defined between 50 and
5,000 second-feet, and extended beyond these limits; above 900 second-feet,
the two curves are identical. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

The following discharge measurement was made by P. P. Livingston:
June 13, 1923: Gage height, 7.90 feet; discharge, 4,740 second-feet.

Daily discharge, in second-feet, of Middle Fork of Holstom River at Chilhowie, Va.,
for the year ending Sept. 30, 1928

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
39 46 41 705 167 177 234 148 177 o 56
38 50 58 375 | 2,730 163 177 198 216 184 100 61
44 50 51 5,460 153 180 177 153 94 56
38 51 56 200 | 1,720 153 180 163 174 | 210 88 69
44 58 101 219 160 212| 170 114 184 01 56
4 55 84 174 | 655 ) 209 150 114 1 100 51
30 55 60 905 219 133 107 170 58
43 50|, 90 316 478 376 180 133 104 181 122 53
87 46 230 316 565 316 170 143 114 166 152 66

260 41 241 241 316 143 146 90 146 170 69
98 46 184 198 765 416 163 130 107 132 174 135
51 53 133 150 8056 706 150 120 | 5,550 139 116 71
44 48 133 | 2,350 | 500 153 153 ; 5,280 119 88 66
44 48 93 180 | 1,360 436 188 153 | 1,540 132 04 a8
38 87 | 2,000 | 297 610 260 150 | 260 700 152 91 63
41 74 705 260 457 | 436 180 [ 482 | 482 88 51
39 62| 610 205 355 | 1,300 177 336 330 482 76 68
38 51 180 355 566 163 0| 330 192 74 56
46 90 | 395 | 174 278 755 156 271 139 82 33
43 90 260 163 500 130 180 271 130 88 66

.

43 51 216 205 177 76 180 350 129 85 76
41 51 180 170 356 143 150 330 166 88 |

50 50 160 191 216 375 130 297 210 146 88 100
62 38 139 9 191 610 123 436 750 119 97 106
48 36 126 1 194 395 104 278 310 126 70 88
39 46 114 194 | 205 336 104 230 271 103 o7 66
43 44 107 278 207 | o128 191 252 100 88 56
43 58 117 | 1,600 198 260 120 167 290 94 88 56
43 50 107 (35 P— 241 18| 271 94 82 49
43 43 96 457 |cmaens 219 | 241 153 225 88 69 56
44 ... 120 | 685 ... 205 | ......] 160 [-oooe| 94 61 {oeoana
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Monthly discharge of Middle Fork of Holston River af Chilhowte, Va., for the
year ending Sept. 30, 1923

[Drainage area, 144 square miles]

Discharge in second-feet
Run-off
Month Per in inches
. Maximum | Minimum | Mean square
mile

Qetober. .. . 260 38 53.5 0.372 0.43
November__. - 90 36 53.9 .374 .42
December. ... 2,990 41 271 1.88 2.17
PV ES o SR 1,600 133 313 2.17 2.50
5,460 177 843 5.85 6.09
March 1,300 - 153 404 2.81 3.24
fgn’ﬂ . ——— 241 76 162 1.12 1.25
: ) S RS -] 655 120 209 1.45 1.67
June - - 5, 650 90 648 4. 50 5.02
July...... - 88 168 117 135
August___. - 174 61 96.7 .672 W77
September. - 135 49 67.7 .470 .52
The year-.. . 5, 550 36 270 1.88 25.43

WATAUGA RIVER AT BUTLER, TENN.

Location.—At county highway bridge at edge of town of Butler, Johnson
County, 800 feet upstrearmn from Virginia & Southwestern Railway bridge.
Roane Creek enters just above gage.

DRAINAGE AREA.—427 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 14, 1800, to December 31, 1901; November 1,
1920, to September 30, 1923. '

Gage.—Chain gage on downstream side of bridge; read by Paul Yonce. Gage
used 1900 and 1901 was a vertical staff spiked to a large tree on right bank
about 200 feet downstream frem present site. Present gage set at inde-
pendent datum.

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

CHANNEL AND CONTROL—Stream bed is composed of rock and gravel; smooth
and uniform. Channel straight for 1,000 feet above and 500 feet below
gage. Control is well defined rock and gravel shoal about 300 feet below
gage; not permanent.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.55 feet at
7 a. m. March 17, (discharge, 6,200 second-feet); minimum stage, 1.24 feet-
at 5 p. m. November 29.(discharge, 152 second-feet).

1920-1923: Maximum stage recorded, 6.70 feet at 5 p. m. February 10,
1921 (discharge, 8,500 second-feet); minimum stage, that of November 29,
1922. .

© A stage of 15.0 feet was recorded October 23, 1900, and 16.27 feet May
21, 1901.

Ice.—Btage-discharge relation not affected by ice.

RegurnatioN.—There is no artificial regulation above the gaging station.

Accuracy.—Stage-discharge relation not permanent. Rating curve used
October 1 to March 17 fairly well defined between 180 and 3,500 second-
feet; extended above 3,500 second-feet on basis of discharge (6,480 second-
feet) computed for crest stage (5.71 feet) of the flood of June 13, 1924, by
use of Chezy formula. Curve used March 18 to September 30 well defined
below 3,500 second-feet. Above 3,200 second-feet the two c&rves are
identical. Gage read to hundredths twice daily. Daily dischalge ascer-
tained by applying mean daily gage height to rating table. Records good
below 3,500 second-feet and fair above.
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Discharge measurements of Watauga River at Butler, Tenn., during the year ending
Sept. 30, 1923

_ Gage Dis- - Gage | Dis-
Date Made by height | charge || Date Made by height | charge
Feet | Sec.-ft. Feet | Sec.ft.
Nov. 14 | P.E. Hanson....._.__. 1.32 176 || Feb. 16 | P. E. Hanson..__._.._. 2.89 1,490
Feb. 7 | Warren Withee..___._. 2.89 1,430 || June 9| P.P. Livingston______. 2,02 610

Daily discharge, in second-feet, of Watauga River at Butler, Tenn., for the year
ending Sept. 30, 1923

Day lOct. Nov. | Dec. | Jan. | Feb. | Mar.

| Apr.

May | June | July | Aug. | Sept.

164 185 185 | 2,670 | 2,670 510 648 605 | 1,250 495 530 395
161 185 214 | 1,500 | 2,670 475 605 568 | 1,250 1,540 530 371
161 185 326 | 1,020 | 3,380 475 605 530 | 1,190 | 1,360 780 347
158 185 336 770 | 3, 200 475 648 495 925 975 875 323
155 182 635 635 | 2,330 475 735 568 875 780 828 428

182

Monithly discharge of Watauga River at Butler, Tenn., for the year ending Sept.
30, 1923

[Drainage area, 427 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum Mean square
mile
OCtober - - o iiiccians 1, 080 155 247 0. 578 0.67
November. 311 155 192 . 450 .50
December. . 2,330 185 703 1. 64 1.89
5, 500 364 1,040 2.44 2.81
3, 940 394 1, 560 3.65 3.80
5, 500 475 1, 3.47 4.00
7! 460 598 1.40 1. 56
3,030 495 998 2.34 2.70
1, 360 495 792 1.85 2.06
1, 353 762 1.78 2.05
1,800 389 667 1. 56 1.80
648 275 377 883 .99
5, 500 155 781 1.83 24.83
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DOE RIVER AT VALLEY FORGE, TENN.

LocarioN.—At concrete highway bridge 50 feet downstream from Eastern
Tennessee & Western North Carolina Railroad bridge, a quarter of a mile
from Valley Forge, Carter County, and 4 miles above Elizabethton and
mouth of river. Laurel Creek enters at Hampton, 4 miles upstream.

DRAINAGE AREA.—132 square miles (measured on topographic maps).

RECORDS AVAILABLE.—December 11, 1911, to October 23, 1916; November 5,
1920, to September 30, 1923.

Gaae—Chain gage attached to parapet wall on downstream side of conecrete
highway bridge; read by R. M. Snyder. Gage used 1911-1916 was a chain
gage attached to ends of ties on downstream side of railroad bridge, 50 feet
upstream. Gage datum not changed.

DiscHARGE MEASUREMENTS.—Made from either highway or railroad bridge
or by wading. :

CHANNEL AND CONTROL.—Bed of stream is smooth and uniform, composed
principally of coarse gravel; channel straight for 500 feet above and below
gage. Right bank is low. and subject to overflow at stage of about 5 feet;
left bank high and not subject to overflow. Control is gravel riffle 200 feet
downstream from gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.52 feet the
afternoon of August 13 (discharge, 2,410 second-feet); minimum stage,
0.83 foot October 2-6 (discharge, 55 second-feet). '

1911-1916; 1920-1923: Maximum stage recorded, 5.9 feet the afternoon
of July 20, 1921 (discharge, 4,080 second-feet); minimum discharge, 35
second-feet November 24, 1914.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well
defined below 800 second-feet; extended above that point on basis of a
computed discharge by Kutter’s formula at a stage of 6.7 feet (discharge,
5,040 second-feet). Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good below 800 second-feet; fair above thaf point.

Discharge measurements of Doe River at Valley Forge, Tenn., during the year ending
Sept. 30, 1923

Date Made by— h(ziag& clll)alf-ge Date Made by— h%iag et cﬁif'ge
Feet | Sec.ft. Feet | Séeft.
Nov. 16 | P, E. Hanson .......... 1.30 166 || June 9 | P. P, Livingston....... 1.35 196
Feb, 16 {..__. [ 11 S 1.95 408 ’
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Daily discharge, in second-feet, of Doe River at Valley Forge, Tenn., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July I Aug. | Sept.
59 68 97 | 1,180 710 223 220 183 220 153 212 168
57 68 115 620 800 206 216 174 216 206 183 159
56 68 144 650 | 1,110 202 216 165 230 220 168 159
55 64 165 325 970 206 230 162 198 174 183 150
55 64 485 248 710 198 | 285 230 189 165 368 141
55 64 202 212 510 230 248 248 209 365 325 135
80 70 165 206 485 | 1,340 209 223 248 | 345 48 156
84 70 147 248 412 650 209 248 202 485 202 228
305 168 216 412 460 195 48 180 325 180 168
368 64 345 183 680 368 180 230 162 230 305 144
135 64 265 153 970 510 180 216 195 192 138
90 64 186 153 800 590 174 195 230 192 435 135
82 64 168 144 | 1,510 865 230 325 265 220 | 1,690 156
82 64 156 141 970 620 248 285 209 223 620 130
82 82 368 650 460 230 248 177 180 390 130
82| 132| 535 265| 562| 710| 206| 650| 162 | '305 122
82| 88| s865| 28] 325|1,600( 208| 412| 147 1,690 | 248 115
82 80 740 248 326 770 220 345 153 56 223 110
76 325 248 368 770 209 265 138 345 325 118
72 74 265 230 305 580 198 265 153 265 265 120
68 68 230 510 198 248 188 226 265 368
68 68 195 212 368 189 248 192 226 285
76 68 177 202 368 186 265 141 220 | 1,180 153
82 64 159 248 412 180 266 141 189 835 132
80 64 147 285 368 174 202 202 345 122
78 64 135 285 345 174 212 189 171 265 112
4 64 128 562 305 168 192 174 156 248 110
68 64 162 | 1,340 285 (- 174 186 209 165 266 110
68 63 156 6 265 248 192 159 265 110
68 88 144 460 248 209 390 |. 182 144 209 106
68 |eeeen- 138 | 1,110 230 |-ecmnee 285 |acennnn 248 | 180 [oouooee

Monthly discharge of Doe River at VallelygForge, Tenn., for the year ending Sept.
30, 1923 .

[Drainage area, 132 square miles]’

Discharge in second-feet
Run-off
Month Per - in inches
Maximum | Minimum | Mean square
mile
368 55 91. 5 0. 694 0.80
132 63 71.2 . 540 .60
900 97 265 2.01 - 2.32
1,340 141 383 2.90 3.34
1, 510 216 561 4.25 4.43
1, 600 198 493 3.74 4.81
285 168 207 1.57 176 .

650 162 265 2.01 2.32
265 138 189 1.43 1. 60
1,690 144 287 217 2.50
1, 690 168 366 2,77 3.19
108 147 111 1.24
1, 690 55 276 2.09 28.40
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NORTH FORK OF HOLSTON RIVER NEAR SALTVILLE, VA.

Locarion.—At Cedar Branch bridge, 134 miles northeast of Saltville, Smyth
County, and 3Y miles above mouth of Sturgeon Creek.

DRAINAGE AREA.—228 square miles (measured on topographic maps).

Recorps avaiLaBLe,—November 2, 1920, to September 30, 1923, at present
site; June 11, 1907, to November 12, 1908, at Mattheson Alkali Works, 114
miles downstream.

Gage.—Chain gage on upstream side of bridge; read by Homer Pendergrass.

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge, or by
wading. Section at bridge is rough.

CHANNEL AND coNTROL.—Bed rough and rocky. Right bank high and is not
overflowed; left bank above bridge low and subjeet to overflow. Control
is at boulder rapids about 50 feet downstream from gage; probably fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.97 feeb
at 2 p. m. February 3 (discharge, 8,220 second-feet); minimum stage, 1.40
feet at 5 p. m. October 1 and 4 (discha.rge, 38 second-feet).

1907-1908; 1920-1923: Maximum stage recorded, that of February 3,
1923; minimum discharge, 33 second-feet on October 5, 1908.

Ice.—Stage-discharge relation not affected by ice.

RrGUuLATION.—Possibly some regulation from small mills above station during
extreme low water.

Accuracy.—Stage-discharge relation practically permanent Rating curve
well defined between 40 and 3,500 second-feet; extended above 3,500 second-
feet. Gage read to hundredths twice daily. Daily discharge accertained
by applying mean daily gage height to rating table. Records good.

The following discharge measurement was made by P. P. Livingston:
June 15, 1923: Gage height, 4.87 feet; discharge 1,180 second-feet.

Daily discharge, in second-feet, of Novth Fork of Holston River near Saltuille; Va.,
for the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July.| Aug. | Sept.
43 61 49 | 1,260 | 1,320 249 235 320 277 95 75
47 47 5 7 4,720 236 249 3 335 221 102 | 62
46 44 56 610 | 8,160 221 249 277 495 109 48
42 51 85 530 249 263 249 350 292 95 57
45 56 168 277 | 1,510 263 320 208 202 249. 168 [
45 61 320. 320 405 221 249 136 85
45 61 221 292 875 ; 2,500 442 181 221 277 119 74

425 481 690 870 690 570 306 442 181 n4

194 49 530 460 975 530 263 365 263 156 134 69

123 47 306 926 | 1,080 235 3,600 156 lxg 83

107 59 263 320 | 5,440 650 263 350 | 6,480 156 2 74
74 58 235 277 | 2,120 530 292 4, 000 144 194 62
51 56 | 5,360 350 | 1, 140 460 306 365 | 1, 140. 121 134 54
53 64 | 1,780 350 | 1,140 690 335 690 8256 425 114 57
51 591,610 | 320 610 | 2,350 | 336 | 925 570 | 460 105
52 61 | 1,700 292 495 | 1,080 308.| 610 365 105 60
51 71 735 277 320 925 277 442 380 156 82 60
51 78 530 249 320 735 249 330 365 119 Ki'd 69
49 94 380 249 320 650 235 156 166 70 156
51 68 306 306 306 530 208 292 3956 119 76 208
65 58 277 320 263 735 194 249 129 61 126
57 59 235 335 208 975 194 335 156 76 99
61 50 221 235 825 156 410 410 168 75 86

57 45 168 | 1,380 |.-._... 3560 249 365 112 54 48
50 168 | 825 [....... 335 442 610 277 97 71 51
51 |aceeeas 714 | 1,380 oo 306 |- -ae--- 425 |aeunnoo 94 -5 30 P—

NoTE.—Gage not read Dec. 31; discharge interpolated.
49245—26T—wsp 563 12 *

L] |
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Monithly discharge of North Fork of Holston River near Saltville, Va., for the year
ending Sept. 30, 1923 '

[Drainage area, 228 square miles]

Discharge in second-feet
Run-off
Month ! Per in inches
Maximum | Minimum | Mean square
mile

October. .. .- 425 42 76.3 33 0.39
November 04 44 57.1 0: 253 . 28
December. o oo oo acccecneaaanaae 5,360 4 583 2. 56 2.95
JANUALY - oo 2,200 249 572 2.51 2.89
FeDIUAIY . oo memcmemmcae 8,160 1,360 5.96 6.21
March . 2, 500 221 697 3.06 3.53
April 530 142 285 1.25 1.40
M 925 156 | 373 1. 64 189
6, 480 221 837 3.67 4.10
460 94 197 . 864 1.00
208 54 104 . 456 .53
208 48 78.5 .344 .38
The year.. 8, 160 42 429 1.88 25. 55

NORTH FORK OF HOLSTON RIVER AT MENDOTA, VA,

LocaTtioN.—A#f highway bridge one-fourth mile east of railway station at Men-
dota, Washington County, and three-fourths mile below Virginia & South-
western Railroad bridge and mouth of Abrams.Creek.

DRAINAGE AREA.—500 square miles (measured on topographic maps).

Recorps avaiLaBLe.—October 1, 1920, to September 30, 1923.

Gage.—Chain gage on downstream side of bridge, installed October 31, 1920;
read by Opie Hendricks.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND cONTROL.—Channel straight for about 1,000 feet above and
below gage. Right bank high and not subject to overflow; left bank sub-
ject to overflow, covering a wide stretch of cultivated land. Bed of river
composed of gravel and small boulders; smooth and uniform. Control for
low water is gravel shoal at head of small island about 400 feet below gage.
High-water control is at Barker’s mill dam, 1%/ miles downstream.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.4 feet
at 4.15 p. m. February 3 (discharge, 19,600 second-feet) ; minimum discharge,
62 second-feet at 6 p. m. September 3.

1920-1923: Maximum stage and minimum discharge recorded, same as
given above.

The United States Weather Bureau reports a stage of 17.5 feet June 14,
1907, referred to gage at Barker’s mill 114 miles downstream.

Ice.—Stage-discharge relation not affected by ice.

RecurATION.—Several small mills are located above the gage but their effect
is believed to be negligible,

Accuracy.—Stage-discharge relation changed during high water February 3.
Rating curve used October 1 to February 3 well defined between 100 and
2,500 second-feet; fairly well defined between 2,500 and 16,000 second-feet.
Rating curve used February 4 to September 30 well defined between 100
and 2,750 second-feet; above 2,750 second-feet the two curves are identical.
Gage read to hundredths twice daily. Daily discharge ascertained by ap-
plying mean daily gage height to rating table. Records good below 2,500
second-feet; fair above that point.

The following discharge measurement was made by P. P. Livingston:
June 13, 1923: Gage-height,, 12.55 feet; discharge, 15,300 second-feet.
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Daily discharge, in second-feet, of North Fork of Holston River at Mendoia, Va.,
for the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
91 130 | 3,310 | 3,430 526 562 766 445 420 208 112
118 | 2,860 | 6,030 445 498 610 445 370 200 103
91 264 | 1,740 | 18, 500 445 470 526 610 498 172 82
109 201 | 1,280 | 9,340 445 498 446 562 420 240 154
109 550 920 | 4,180 498 670 445 446 370 252 134
109 522 725 | 2,540 798 970 396 625 348 420 151
91| 495/ 665/| 1,960 6,190 900 39 305 | 420 395 190
103 495 | 2,080 | 1,280 | 4,580 766 370 445 498 307 204
97 11,060 | 1,820 | 1,600 | 1,780 640 445 652 420 445 200
100 | 1,580 | 1,420 | 1,780 | 1,280 610 765 370 307 395 193
103 | 1,500 | 1,130 | 2,050 | 1,440 525 498 395 216 312 137
100 88| 888 | 1,960 | 2,340 | 470 | 498 | 5580 | 240 | 420 151
91 725 726 | 8,580 | 2,140 525 610 | 14,800 224 | 1,120 124
97 445 635 | 7,340 | 1,600 670 670 | 7,680 204 640 137
756 {9,150 | 1,060 | 3,190 798 670 640 | 2,540 212 625 118
139 | 6,830 | 888 | 1,870 | 1,280 | 670 | 900 | 1,600 | 1,360 | 325 115
176 | 3,550 | 695| 1,360 | 3,310 | 640 | 1,600 | 1,040 | 1,360 | 272
156 | 4,440 6351 1,120 | 2,540 610 | 1,120 79 562 272 94
239 | 2,080 | 605 865 | 2440 | 552 | 798 670 | 420 | 220 91
219 | 1,350 578 765 | 1,960 445 640 580 395 204 97
187 | 990! 758 700 ' 1,600 | 420 | 525 525 236 | 172 316
184 790 790 562 | 1,280 420 470 670 220 190 470
187 605 822 562 | 1,780 395 | 1,280 498 224 186 307
173 550 | 1,060 470 | 2,970 348 | 1,440 446 200 166 208
112 | 445 | 1,350 512140 | 348 970 396 | 282 190 172
136 420 | 1,130 470 | 1,780 307 766 700 216 151 130
139 | 370 | 1,350 470 | 1,200 | 420 { 610 670 | 182 | 144 115
115 446 | 5,280 525 970 316 525 732 208 130 100
100 470 | 3,810 [-ooooooo 798 970 470 610 244 140 103
183 | 420 1,500 |....... 700 | 970 | 420 470 | 200 151 118
395 | 2,450 [.eooo| 640 [oo_.___ 640 [oomeeno- 179 134 feeeceen

Monthly discharge of North Fork of Holston River at Mendota,
ending Sept. 30, 1923

[Drainage area, 500 square miles]

Va., for the year

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square

856 82 172 0.344 0.40
239 75 129 . 258 .29
9, 150 118 1,870 2.74 3.16
5,280 578 1,430 2.88 3.30
18, 500 445 3,000 6. 00 6.25
6, 190 445 1, 700 3.40 3.92
970 307 5756 115 1.28
1,690 370 688 1.38 1,59
14, 800 370 1,540 3.08 3.44
1,360 179 374 .748 .86
1,120 130 293 . 586 .68
470 82 167 .314 .36
18, 500 75 99 | 1.88 25.52

LITTLE TENNESSEE RIVER AT FRANKILIN, N. C.

LocaTioN.—At highway bridge one-fourth mile northeast of Southern Railway
station at Franklin, Macon County, and 1 mile below mouth of Cullasaja

Creek.

DRrAINAGE AREA.—297 square miles (measured on topographic map).
Recorps AvaiLaBre.—June 12, 1907, to July 12, 1910; February 9, 1921, to

September 30, 1923.

Gace.—Chain gage attached to upstream side of highway bridge, set at datum
of old staff gage on right bank 700 feet upstream from bridge which was
used 1907-1910; read by H. H. Mashburn.
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DiscHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND coNTROL.—Channel above snd below gage is slightly curved. Bed
of stream composed of rock, sand, and gravel; fairly permanent.. Banks are
steep but extreme floods will overflow both banks and cultivated flats.
Control formed by a boulder rifte just below bridge and another 800 feet
below. .The remains of an old fish trap about one-fourth mile below will
probably have no effect on stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.6 feet at
5.10 p. m. December 17 (discharge, 5,550 second-feet); minimum stage,
1.02 feet at 8 a. m. November 18 and 5.10 p. m. November 25 (discharge,
201 second-feet).

1007-1910 and 1921-1923: Maximum stage recorded, 10.0 feet at 7 a. m,
June 4, 1909 (discharge, 7,950 second-feet); minimym stage, that of Novem-
ber 18 and 25, 1922,

Ice.—None during year.

REauLaTION.—A few small plants on tributaries cause diurnal fluctuations at
low stages.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Little Tennesses River at Franklin, N. C., during the
year ending Sept. 30, 1923

Gage Dis- Gage | Dis-
Date Made by— heigght charge Date Made by—. height | charge
Feet | Seeft. Feet | Sec.-ft.
June 14 | L.J. Hall____.__..._.._. 2,62 1,040 | Aug. 26 | W.R. King_________._.. 1.53 386"
15 ... doo oot 2.54 1,000 26 LKJ Hall and W. R, 1.53 392
ing.

Daily discharge, in second-feet, of Liitle Tennessee River at Franklin, N, C., for the
year ending Sept. 30, 1923

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

242 | 2,330 800 890 792 | 825 2,330 728 515 375
465 | 1,250 960 792 760 792 | 1,980 825 490 365
1, (1320 1, 038 960 760 792 792 | 1,800 ;320 499 375

890
465 792 | 2,330 728 | 1,030 | 1,030 | 1,640 792 465 375
398 728 | 1,720 728 890 960 | 1, 560 605 420

375
358 695 | 1,400 | 1,100 825 890 | 1,400 792 630 398
465 728 | 1,100 890 890 1, 1% 320 760 490 308

-

890 630 | 1,030 792 825 o 1,180 728 630 355
662 570 | 1,030 760 792 890 | 1,100 630 662 335
570 570 960 825 792 825 | 1,100 600 490 335
465 515 890 | 1,030 760 792 | 1,640 600 465 335
442 515 | 3,140 | 1,480 | 1,980 1,180 792 515 315
442 490 | 1,800 | 1,320 | 2,870 792 | 1,030 825 420 205
1,100 825 | 1,480 | 1,030 | 1,640 792 960 662 420 278
960 600 | 1,250 | 2,510 | 1,320 | 1,890 890 695 398 205
3, 860 542 11,180 | 2,600 | 1,180 | 1,250 890 960 398 295
2, 690 542 | 1,080 | 1,800 | 1,100 | 1,100 825 792 570 278
1,250 542 960 | 1,890 | 1,030 | 1,030 825 630 542 L218
890 570 960 | 1, 480 960 | 1,320 825 600 465 295
515 515 890 | 1,320 | 1,030 | 1,320 825 570 420 442
605 542 825 | 1,250 1,100 825 542 398 465
630 890 792 | 1,180 890 | 3,950 826 515 490 375
542 | 1,720 760 | 1,180 | 1,030 | 2,870 960 100 542 355

542 | 1,480 760 | 1,030 890 [ 1,720 890 515 398 375

515 | 1,180 792 | 1,080 825 | 1,890 825 465 375 355
515 | 1,030 1,%30 960 825 | 1,720 760 442 375 355

1,180 | 1, 0 890 800 | 2,150 | 1,180 515 570 336
760 960 890 960 | 2, 960 890 760 630 315
662 890 |- 890 890 | 3,770 760 542 442 295
662 | 1,030 825 |oueoe 2,690 |....... 490 398 | ...

NoTE.—~Discharge Dec. 17 and 18 determined from mean daily gage height aécertalned from graph con=
structed on basis of two daily readings and a third reading on Dec. 17.



TENNESSEE RIVER BASIN 167

Monthly discharge of Liitle Tennessee-River at Franklin, N. C., for the year ending
Sept. 30, 1923

[Drainage area, 297 square miles]

)
Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile
490 225 283 0.953 1.10
335 210 240 . .90
3, 860 242 826 2,78 3.20
2, 330 490 861 2.90 3.34
3,140 760 1,190 4.01 4.18
2, 600 728 1,150 3.87 4.46
2,870 760 1, 040 3. 50 3.90
38,950 792 1, 480 4,98 5.74
2, 330 760 1,160 3.91. 4,36
960 a42 661 2.23 2,57
662 375 483 1.63 1.88
465 278 347 117 1.30
3, 950 210 808 2.72 36.93

LITTLE TENNESSEE RIVER AT JUDSON, N. C.

Location.—One-fourth mile downstream from concrete highway bridge at
* Judson railroad station, Swain County, half a mile below mouth of Yalaka
Creek, 1 mile upstream from old United States Geological Survey gaging
station site at Southern Railway bridge, a.nd 3 miles below mouth of Nan-
tahala River at Almond, N. C.

DRAINAGE AREA.—668 square miles (measured by Knoxville Power Co. on
topographic maps).

RECORDS AVAILABLE.—April 16, 1912, to September 30, 1923. June 25, 1896,
to September 13, 1913, at old station of United States Geological Survey at
Southern Railway bridge.

Gace.—Vertical staff attached to big sycamore tree on right bank; read by an
employee of Knoxville Power Co. Prior to October 26, 1918, the gage was
a Friez automatic recorder located at site of present rod. Recorder was
washed away by flood of October 26, 1918. Datum of present gage proba-
bly somewhat different from that of Friez recorder, owing- to settlement,
Elevation of zero of Friez gage was 1,400 feet above mean sea level.

DiscHARGE MEASUREMENTS.—Made from concrete highway bridge one-fourth
mile above gage since 1920.

CHANNEL AND coNTROL.—Channel straight for several hundred feet above and
below bridge. Bed of stream at bridge consists of gravel and boulders and
is rough; at gage, sand, probably shifting. Banks slope, but are high and
subject to overflow only during extremely high stages. Control formed by
4 riffle onefourth mile below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum mean daily stage during year, 24.0
feet December 17 (discharge, 10,800 second-feet); minimum mean daily
stage, 17.1 feet November 27 (discharge, 360 second-feet).

1896-1912 (old station): Maximum stage recorded, 16.19 feet morning
reading of February 28, 1902 (discharge, 43,300 second-feet, revised deter-
mination); minimum stage, 2.1 feet October 13 to November 1 and Decem-
ber 20, 1904 (discharge, 275 second-feet).

1913-1923: Maximum mean daily discharge, 30,000 second-feet March 4,
1¢17; minimum mean dai.y discharge, that of November 27, 1922,
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Ice.—None during year. .

RecuLaTioN.—Very slight diurnal fluctuations during low stages from smalj
plants on tributaries. .

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 2,000 sedond-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Records good.

CoopreraTION.—Gage-height record furnished by Knoxville Power Co., a sub-
sidiary of the Aluminum Co. of America.

Discharge measurements of Liitle Tennessee River ai Jud;son, N. C., during. the
year ending Sept. 30, 1923
l

Date Made by— h(gia e ch’;sée Date Made by— h(giaég}ft cl]:)airs-ge

Feet | Sec.-ft. Feet | Secft.

June 13 | L.J. Hall__._._..__.... 19.98 3,140 || Aug. 24 | W.R. Kingand W.E, | 18.33 1,390
Aug. 24 | L.J. and

W.E.Hall._.| 1833 1,270 Hall.

Daily discharge, in second-feet, of Litile Tennessee River at Judson, N. C., for the
. year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
) U, 570 450 400 g’. 2,410 | 1,950 | 1,850 | 1,850 | 4,250 | 1,650 810
I, 0 425 945 2,410 | 1,850 | 1,750 | 1,850 | 3,500 | 1,550 | 1,040 605
F: S, 510 425 | 2,930 410 | 3,070 | 1,750 | 1,750 | 1,750 | 3,070 | 1,550 | 1,080 765
4T 450 | 400 | 2,170 | 1,950 | 3,350 | 1,850 | 2,060 | 1,750 | 2,930 | 1,750 | 1,080 855
L S 480 400 | 1,450 | 1,850 | 5,790 | 1,750 | 2,410 | 1,950 | 2,930 | 1,650 0 810
[ . 570 400 990 | 1,650 | 6,170 | 1,750 | 1,950 | 1,950 | 2,790 | 1,750 990
i S, 1,040 400 990 | 1,550 | 5,240 | 3,070 | 1,450 | 1,750 | 2,660 | 1,750 | 1,950 605
| S, 1, 380 | 1,040 | 1,750 | 3,210 | 2,290 | 1,750 | 2,170 | 2,530 | 1,350 | 1,170 606
L S, 8 400 | 1,750 | 1,550 | 2,410 | 2,060 | 1,850 | 1,950 | 2,290 | 1,550 | 1,850 570
10, 765 400 | 1,750 | 1,350 | 2,530 | 1,950 | 1,750 | 1,850 | 2,290 | 1,350 | 1,750 450
|} S, 5 380 | 1,450 | 1,350 | 2,410 | 2,410 | 1,850 | 1,750 | 2,200 | 1,350 | 1,350 450
12 510 380 | 1,350 | 1,260 { 2,170 | 2,410 | 1,750 | 1,750 | 5,420 | 1,170 | 1,170 425
| S, 510 380 | 1,170 | 1,260 | 3,500 | 3,500 | 3,500 | 1,950 | 3,070 | 1,.260 | 1,170 400
|7 S, 510 380 | 1,170 | 1,260 | 5,240 | 3,350 | 5,600 | 1,750 | 2,530 | 1,350 | 1,040 400
18 e 510 400 ' 3,950 | 1,950 | 3,800 | 2,790 | 3,800 | 1,950 | 2,170 | 1,350 900 400
540 425 | 3,210 | 1,550 | 3,070 | 4,570 | 2,930 | 4,410 | 2,060 | 1,450 810 450
400 | 10,800 | 1,350 | 2,660 | 6,170 | 2,660 | 3,210 | 1,950 | 1,450 | 945 425
510 400 | 6,930 | 1,350 | 1,350 | 4,410 | 2,410 | 2,660 | 1,850 | 1,450 | 1,850
430 400 | 3,650 | 1,350 | 1,260 | 4,100 | 2,170 | 2,200 | 1,850 | 1,350 | 1,350 400
480 | 400 | 2,410 | 1,350 | 2,170 | 3,350 | 2,060 | 3,070 | 1,850 | 1,260 | 1,120 450
450 | 400 | 2,060 | 1,350 | 2,060 | 3,070 | 2,060 | 3,210 | 1,850 | 1,170 | 1,080 | 1,950
480 | 380 | 1,750 | 1,450 | 1,950 | 2,790 | 1,950 | 2,790 | 1,850 | 1,170 | 1,120 | 1,170
540 | 380 | 1,550 | 1,650 | 1,850 | 2,930 | 1,850 | 4,250 | 2,060 | 1,170 | 1,350 | 1,750
900 380 | 1,260 | 5,240 | 1,750 | 2,930 | 2,290 | 4,410 | 2,060 | 1,080 | 1,170 | 1,550
605 | 380 | 1,170 | 3,800 | 1,750 | 2,410 | 2,170 | 3,350 | 2,060 | 1,120 | 1, 1,350
540 380 | 1,080 | 2,660 | 1,850 | 2,410 | 2,080 | 3,500 | 1,850 990 | 1,040 990
540 360 | 1,350 | 2,410 | 2,530 | 2,170 | 1,950 | 3,070 | 1,650 990 1,350
510 380 | 1,350 | 2,660 | 2,170 | 2,060 | 2,060 | 3,500 | 2,660 | 1,040 570 990
480 380 | 1,750 | 2,200 |_______ 2,060 | 2,170 | 5,070 | 2,170 | 1,850 | 1,170 605
450 400 | 1,550 | 2,290 1,950 | 2,060 | 6,170 | 1,850 | 1,080 945 605
1,450 | 2,660 |- 1,950 |ooroeo- } 5,070 {..~-...| 900 | 810 |-_o....

Note.—Discharge, June 24-30, estimated by comparison with graph of Little Tennessee River at Franklin
and Nantahala River at Almond.
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Monthly discharge of Liitle Tennessee River at Judson, N. C., for the year ending
Sept. 30, 1923

[Drainage area, 668 sqiiare miles]

C 2
Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile .
1,040 450 579 0. 867 1.00
4 360 395 . 501 . .66
10, 800 400 2,160 3.23 3.72
5, 1,260 2,080 3.11 3.88
6,170 1, 260 2, 860 4.28 4.46
6,170 1,750 2,710 4.06 4.68
5, 600 1,450 2,260 3.38 3.77
6,170 1, 2,840 4,25 4.90
5,420 1, . 2,480 3.71 . 414
1,850 900 1,350 2,02 2.33
August - a—- 1,950 570 1,140 171 1.97
September. 1,950 400 774 116 1.29
The Year. ..o 10, 800 360 | 1,800 2.69 36. 50

LITTLE TENNESSEE RIVER AT CALDERWOOD, TENN.

LocaTioN.—At pump house of Knoxville Power Co. at Calderwood, Blount
County, 8 miles below North Carolina-Tennessee State line, 10 miles
below mouth of Cheoah River and dam and power house of Aluminum Co
of America.

DRAINAGE AREA.—1,870 square miles (measured on topographlc maps).

RECORDS AVAILABLE.—January 1, 1912, to December 31, 1918; January %,
1921, to September 30, 1923.

Gage.—A vertical staff gage installed July 20, 1922, at the downstream end of
timber crib pier near right end of highway bridge was used until May 31,
1923; read by Johnnie Nichols. From Junel to September 30, 1923, a verti-
cal staff in three sections at the pump house of the Aluminum Co., 1,000 feet
downstream from the gage at highway bridge; low-water section attached
to the upstream side of the pumphouse intake crib; second section attached
to a tree 25 feet upstream from low-water section; and high-water section
attached to vertical post supporting one side of porch of an adjacent con-
struction camp building, 10 feet back from the middle section. This gage
is at the same location and set to the same datum as the former Aluminum
Co. gage which is described in their records as the ‘“‘Section gage.”

DiscHARGE MEASUREMENTS.—Made from upstream side of highway bndge,
1,000 feet above gage.

CHANNEL AND CONTROL.—Stream bed composed of coarse gravel, smooth and
uniform. Left bank steep hillside, subject to overflow above stages of
12 feet. Right bank gradual slope, subject to overflow above stages of
about 10 feet. Control for gage at bridge is rock and gravel shoal 300 feet
below bridge; control for pump house gage is rock and gravel shoal about
800 feet downstream from gage;. both probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.90 feet a.t
5 p. m. December 17 (discharge, 36,400 second-feet); minimum stage re-
corded, 0.76 foot at 8 a. m. November 20 (discharge, 364 second-feet). :

1912-1918; 1921-1923: Maximum mean daily discharge recorded, 70,000
second-feet March 4, 1917; minimum discharge, that of November 20, 1922,

JIce.—Stage-discharge relation not affected by ice. »

REGULATION. —Considerable regulation of flow caused by operation at the dam
and power house 10 miles upstream.
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Accuracy.—Stage-discharge relation practically permanent for both gages.
Both rating curves well defined between 1,000 and 25,000 second-feet;
extended beyond these limits. Gage read to hundredths twice daily.
Daily discharge ascertained Rg applying mean daily gage height to rating
tables. Records good above 1,000 second-feet; fair below that point.

CoorEraTION.—Gage-height record furnished by Knoxville Power Co.., a sub-
sidiary of the Aluminum Co. of America.

The following discharge measurement was made by P. E. Hanson:
November 8, 1922: Gage height, 1.53 feet; discharge, 2,030 second-feet.

Daily discharge, in second-feet, of Little Tennessee River at Calderwood, Tenn.,
Jor the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec Jan. Feb. | Mar. | Apr. | May | June | July | Aug, | Sept.
1,080 | 12,600 | 9,840 | 5, . 4,950 | 5,680 | 11,100 | 4,180 | 3,260 | 2,480
2,850 | 8,050 9,390 | 4,950 |° 4,950 | 4,950 | 9,120 | 4,180 | 3,860 | 2,220
6,410 | 6,410 | 12,200 | 4,620 | 4,950 | 4,950 | 8,640 | 4,860 | 8,700 | 2,460
6,410 | 5660 | 13,600 | 5,300 | 6,410 | 4,950 | 7,710 | 5,220 | 8,260 | 2,100
4,460 | 4,950 [ 17,500 | 4,950 | 7,620 | 5,660 | 7,710 | 4,340 | 8,120 | 2,340
3,260 | 4,620 | 16,500 | 5, 6,410 | 5,660 | 7,710 | 4,340 | 8,260 | 2,340
3,120 | 4, 12,200 | 15,000 | 6,030 | 4,950 | 7,260 | 4,510 | 5,990 | 2,220
8,120 | 5,800 | 9,840 , 940 | 6, 6,410 | 6, 4,340 | 4,020 . 2,100
3,120 | 4,140 | 8,490 | 7,200 | 6,410 | 6,030 | 5,990 | 4,020 | 4,020 | 1,380
5,300 | 4,140 | 8,050 | 6,410 | 5300 | 5,300 5,600 3,700 | 4,510 | 2,340
3,840 | 8,540 6,410 | 9,840 5300 | 4,950 | 7,260 | 3,550 | 3,860 | 2,220
3,990 | 3,540 | 6,410 | 9,300 | 4,620 | 4,620 | 11,600 | 3,550 | 3,860 | 2,100
3,640 | 3,400 | 16, 11,700 | 8,050 | 6,800 | 9,610 | 8,260 | 3,700 | 2,340
3,260 | 3,400 | 17,000 | 10,800 | 16,500 | 5,660 | 7,710 | 5220 | 3,400 | 1,900

14,500 | 6,410 | 11,200 | 8,940 | 9,840 | 5,300 | 6,400 | 3,550 | 3,550 | 1,990

11,700 | 4,620 | 8,050 | 11,700 | 8,050 | 14,500 | 5,990 | 8,550 | 2,710 | 1,880

26,900 | 3,990 | 8,490 | 20, f 10,800 | 5, 4,510 | 2,7 1,880

19,500 | 3,990 | 6,030 | 13,600 | 7,200 | 8050 | 5,220 5,600 | 2,710 | 2 340

6,410 | 3.990 6,410 | 4,860 | 3,700 | 3,7 2,340

, 800 | 3,690 8,050 | 4,510 | 3,700 | 3,400 | 2,340

5,660 | 3,840 9,840 | 5,220 | 8,120 | 2,710 | 1,880

4,950 | 3,990 8,050 | 4,510 | 4,180 | 3, 2, 220

4,620 | 5,300 ,490 | 4,510 | 3,4 3,120 | 2,100

3,990 | 17, 500 12,600 | 4,510 | 2,980 | 2,840 | 2,100

3,840 | 12,800 9, 5,990 | 3,260 | 2, 2,340

3,540 | 8,050 8,040 | 5990 ( 2,980 | 2,460 | 2,100

3,400 | 8,050 8,050 | 4,860 | 2,840 | 2,080 | 2,100

5,300 | 12, 600 | 8;940 | 5600 2,840 | 2,460 | 1,900

4,460 | 7,620 11,700 | 5,220 | 4,860 | 2,340 | 2,220

- 1,450 3,600 | 7,200 5, 4,510 | 3,550 | 2,840 | 1,990
1,490 3,090 | 13,600 13,100 |-ceooool] 3,260 | 2,340 -

Novg.-~Gage not read Nov. 13, 14, and Jan. 25; discharge estimated.

Monthly discharge of Little Tennessee River at Calderwood, Tenn., for the year
ending Sept. 30, 1923

[Drainage area, 1,870 square miles]

Discharge in second-feet
Run-oft
Month Per Py
Meaximum | Minimum | Mean | square | [Binches
mile
October......... . 1,780 516 1,460 0.781 0.90
November.. 1, 830 532 1,260 .675 .75
‘December N 26, 900 1,080 6,160 3.29 3.79
ADUALY. .. - 17, 500 3,400 6,490 3.47 4.00
‘ebruary.. - 17, 500 4, 620 9,100 4.87 5.07
March..... - 20, 500 4,620 8,750 4.68 5.40
April____ - 16, 500 4,620 6, 640 3. 55 3.96
fay. .. . 15,500 4,620 7,800 4.22 4.86
June... - 11, 600 4,510 6,560 3.51 3.92
July... - 5, 600 2,840 3,910 2.09 2.41
August__ - 5, 990 2, 3,320 1.78 2.056
September.... ... 2,460 1,380 2,150 115 128
The year.... 26, 900 516 &, 300 2.83 38.39
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LITTLE TENNESSEE RIVER AT McGHEE, TENN.

LocaTion.—At Louisville & Nashville Railroad bridge half a mile south of rail.
road station at MeGhee, Monroe Cpunty, and half a mile downstream from
mouth of Tellico River.

DRAINAGE AREA.—2,470 square miles (measured on topographic maps).

REcoRDS avaiLABLE.—January 1, 1905, to December 31, 1913, and October 1
1918, to Beptember 30, 1923, Gsge-height records have been obtained by
the United States Weather Bureau since November 29, 1$04;

Gace.—Chain gage bolted to lies on upstream side of railroad bridge; read by
Annie V. Ray, Datum unchanged since October 1, 1918; for changes in
datum previous to that date see Water-Supply Paper 503,

DiscHARGE MEASUREMBNTS.—Made from downstream lower ekord members of
the nine-span bridge.

CHANNEL AND CONTROL.—Banks are subject to overflow above a gage height of
12 feet, but all water passes under the bridge and its trestle approaches
Bed is rocky; probably permanent. Control practically permanent although
flood stages on Tennessee River may affect gage readings at times.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.3 feet at
7 a. m. December 18 (discharge, 51,600 second-feet); minimum stage, 2.7
feet October 16, November 19, and 27 (discharge, 1,070 second-feet).

1905-1923: Maximum stage recorded 30.0 feet at 5 p. m. November 19,
1906 (30.8 feet referred to present datum); the flood of April 2, 1920, reached
a stage of 30.5 feet at noon (discharge not determined). Mmlmum dis-
ebarge, 720 second-feet December 9, 1918 (caused by the closing of Cheoah
power dam) and October 2, 1919,

The United States Weather Bureau reports a stage of 39.0 feet March,
1867 (discharge not determined).

Ice.—Stage-discharge relation not affected by ice.

RegurATION.—Large power development of Knoxville Power Co., 30 miles up.
stream causes some diurnal fluctuation at gage. ¢
Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 1,500 and 25,000 second-feet; extended beyond these
limits. Gage read.to tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records fair except for low
stages when discharge for individual days may be greatly in error because

of regulation at power plant above.

Discharge measurements of Liitle Tennegsee River at McGhee, Tenn., during the
year ending Sept. 30, 1983

Date Made by— ponge | s 1l Date Madeby— | 008 | Dis
Feet | Sec.-ft. | Feét Beeft.
Nov. 6 P. E. Hanson..........] 3.22 1,850 || Feb. §{ P. E. Hanson........_. 10.06 | 21,100
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Daily discharge, in second-fect, of Liitle Tennessee River at McGhee, Tenn., for
the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
‘
1,200 | 8,410 | 15,200 6,480 | 6,480 | 7,570 | 14,600 | 4,680 { 3,980 | 2, 900
1,650 | 14,900 | 12,200 | 5940 | 5,680 | 6,210 | 12,200 | 4,680 | 5,170 | 2,700
5,680 [ 7,020 | 13,700 | 5,680 | 5,680 ! 6,210 10,100 | 4,920 | 4,680 | 2 510
12,200 | 7,570 | 20,600 | 59170 | 6,480 | 5,940 | 8,970 | 4,680 | 4,210 | 3,310
6,480 | 6,210 | 18,000 | 6,480 | 8,070 | 5,680 | 9,250 } 5,170 | 3,750 | 2,700
4,210 20,600} 4,920 | 8,600 6,750 ) 8,970 | 4,680 | 3,530 | 2,700
3,750 | 5,170 | 18,200 { 27,300 | 7,020 | 5,940 | 8,600 | 4,440 | 41680 | 2,
3,530 | 4, 14,900 | 15,200 | 6,480 | 6,210 | 8,600 | 4,020 | 4,920 | 2 510
3,980 | 5,420 | 11,900 | 10,100 | 7,850 | 8,070 | 7,850 | 5420 | 4,210 | 2,700
6,750 | 4,440 | 11,000 | 8,410 | 6,480 | 7, 6,480 | 4,210 | 4, 1,
4,920 | 4,440 | 10,700 | 11,600 | 6,210 | 6,210 | 6,750 | 4,210 | 5,170 | 2,510
4,210 | 3,980 | 9,250 | 15,600 | 5,680 5680 | 9,820 3,980 (4,210 | 2,330
4,920 | 3,750 | 13,100 | 13,100 | 5,170 | 6,210 | 15,900 | 3,530 | 4,440 | 2,510
3,980 | 3,530 | 32,900 | 15,900 | 23,700 | 8,130 | 10,100 | 3,100 { 4,680 | 2,330
10,100 | 4,680 | 15,600 | 11,900 | 14,800 | 6, 8,690 | 3,530 | 3,750 | 2,150
33,700 | 5,680 12,200 | 10,400 | 11,000 | 13,100 | 7,020 | 3,750 | 3,310 | 2,330
15, 4,680 ! 10,100 | 39,000 | 8,970 | 17,800 | 7,020 4,920 3,530 1,
51,600 | 3,980 |' 8,970 | 21,600 | '8 130 | 11,000 6,750 | 3,316 2,150
16,800 | 4,440 | 8,410 (16,500 { 7,570 | 9,250 | 5,170 | 5,420 2,510
10,700 | 4,210 | 7,570 | 15,600 [ 7,020 | 8,410 | 5,420 3,980 | 4,210 | 2,330
7,570 | 4,440 | 7,290 | 12,500 | 6,480 | 14,600 | 5,680 | 3,750 | 3,310 | 2,510
6,210 | 4,440 | 6, 9, 530 10,400 | 6,210 | 3,310 ) 3,530 | 2,150
,680 | 5,680 | 6,210 | 11,000 | 6,210 | 11,300 | 5,680 | 4,920 | 3,100 | 2,700
4,680 | 26,600 | 5,680 | 14,600 | 7,850 | 21,600 | 5,680 | 3,750 | 3,530 | 2,330
4,210 | 15,900 | 5,680 | 11,300 | 9, 14,900 | 5,680 | 3,750 | 2,900 | 2,510
3,080 | 10,700 | 5,680 | 9,820 | 7,290 [ 11,600 | 5,680 | 3,750 | 2,900 { 2,330
3,080 | 8,600 | 6,750 | 8,690 | 6,480 ] 11,000 | 5,680 | 3,530 | 2,700 | 2,150
4,680 | 15,200 | 8,600 | 7,850 | 6,750 | 10, 6,480 | 3,750 | 2,700 | 1,
6,480 | 13,700 .o 7,570 | 8,130 | 13,400 | 7,850 | 5,4 3, 1,980
4,680 | 10,100 |_..___.. 7,020 | -8,970 | 17,800 | 5,680 | 6,210 | 3,100 | 2,700
,900 (. ... 6,750 |.oocoues , 000 |- __.. 4, 2,900 [..___..

Monthly discharge of Litile Tennessee River at McGhee, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 2,470 square miles]

Discha;ge in seeond-feet
- . ) Run-off
Month _ Per in inches
Maximum | Minimum | Mean square
mile
October. _ 1,980 1,070 1, 580 0. 640 0.74
Novemb 1,980 1,070 1, 550 . 628 .70
December. 51, 600 1, 200 8, 460 3.43 3.95
January_ 26, 600 3, 530 7,970 3.23 3.72
FODIUATY oo oo e e 32, 900 5680 | 12,700 5. 14 535
MaAreh. o e m—————a 39, 000 4,920 12, 100 4,90 5. 85
April ... 23, 700 5,170 8, 110 3.28 3.66
May.. 21, 600 | 5, 680 106, 200 4.13 4.76
June... 15, 900 5,170 7, 950 3.22 3.59
T e e cacacanacccama—ane 6, 750 3,100 4, 440 180 2.08
August.__. - - 5,170 2,700 3, 850 1. 56 1,80
September ..o emcmcmeeas 3,310 1,980 2,450 .992 Lu
The year.._.. 51, 600 1,070 6, 750 27 37.11
{

CULLASAJA CREEK AT CULLASAJA, N. C.

LocatioNn.—At wooden highway bridge at Cullasaja, Macon County, on road
from Franklin to Cullasaja Falls, 1 mile below moutd of Ellijay Creek,
314 miles above junction of Cullasaja Creek and Little Tennessee River,
and 5 miles downstream from Cullasaja Falls.

DrAINAGE AREA.—87 square miles (measured on topographic map).

Recorps AvaiLABLE—June 13, 1907, to December 31, 1909; February 12,
1921, to September 30, 1923.
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‘Gage.—Enameled vertical staff bolted to face of rock bluff on right bank 50
feet upstream from bridge; installed July 11, 1921. Gage used prior to
that date was a wooden vertical staff attached to left bank pier of bridge.
Gage datum unchanged. Gage read by J. L. Clark.

DiscHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND CONTRoL.—Channel straight for 200 feet above and below gage.
Bed of stream composed of rock and boulders; permanent. Banks high and
not subject to overflow. Control is a solid rock ledge and boulders which -
form a riffle just below bridge; permanent.

EXTREMES OF DISCHARGE.—Mazximum stage recorded during year, 10.1 feet
at 7 a. m., May 23 (discharge, 3,740 second-feet); minimum stage, 0.66
foot at 7 a. m., November 29 (discharge, 58 second-feet).

1907-1909; 1921-1923: Maximum and minimum stages same as given
above. A stage of 17.2 feet oceurred during the flood in July, 1916, deter-
mined by leveling to high-water mark (discharge not determined).

JIce.—None this year. ‘

Diversions.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 78 and 770 second-feet; extended above that point. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good.

'

Discharge measurements of Cullasaja Creek at Cullasaja, N. C., during the year
ending Sept. 30, 1923

_ Gage Dis . G Dis-
Date Made by heieht | charge || Dte Made by heteht | charge
Feet | Sec.-ft. Feet ! Sec.ft.
June 15 | L.J. Hall. ... _.... 2.4 318 Aug. 26 | L. J. Hall and W, R.
Aug. 26 | W. R. King..__________ L1 96.3 Kilgeoeeoeeeeeeeeen| L I2 102
Daily discharge, in second-feet, of Cullasaja Creek at Cullasaja, N. C., for the year
ending Sept. 30, 1923
Day Oct. | Nov. | Dec. | Jan. | Feb. Mar. | Apr. | May | June | July | Aug. | Sept.
69| 74)1,080) 20| 20| 20| 21| 15| 200 172 100
60| 126| 550 | 261| 210 240| 250| 680 | 250 | 140 100
60| 210! 378| 261 200| 240 240/ 550 261 133 100
69| 133| 350| 35| 200| 474| 336 | 50| 230| 126 1
69 112 336 005| 190, 336 350 220 | 126 112
69| 100 284( 474 220 206| 309| 590| 240 172 106
69| 100 240| 378 | 336| 261| 350 | 550 | 200| 172 156
69| 94| 220{ 336 261| 261 440 | 200 | 126 112
69| 200| 210| 309| 240| 240| 336| 408 | 190| 133
69| 230| 200| 309! 230 230| 206| 378! 190| 140
60| 200| 100| 309 20| 220| 284| 35| 190| 126 83
69| 164| 181 322| 510 272 550| 81| 220 83
60| 106 ;56| 7701 240 1,260, 296| 378, 20| 181 83
60 12| “156| 474| 20| 635| 284 | 336( 190 126 83
69| 300| 156| 378| 240 474 | 408| 309| 261 | 112 78
74| 230| 156| 336(1,180| 408| 80| 284 200]| 112 8
601,670 156 3 050 | 408 272 550 112 78
60| 550| 156| 206| 680| 378 378 | 261 | 284 164 78
88| 322| 148 206 860 309| 336| 240 200 126 83
83| 240| 148 | 284 | d47a| 284 474| 206| 172| 112 78
78| 210 148 261| 440| 272| 408 | 272| 156 106| 250
74| 200| 148 250| 408 261 240 | 148 | 106 133
69) 181 181| 250 378) 350|1,670| 250 148! 164 112
65| 156| 510 250 300| 40| 110 100
61 148 408 | 230 309 | 206 725 284 | 140| 106 119
61| 148 336| 250( 206 272| 860 240 133 100| 112
61| 250| 284| 378| 206, 261 | 680 | 230 126| 100 106
66| 408| 336| 284| 272 250 905| 408| 220| 148 100
61| 261| 284 |. ... 272 | 296|1,180| 261 210 148 88
78| 250 | 284 261 | 261|1,040| 240| 156 110 8
32| 212 250 905 133 |- 106 |....-..

NorE.—Discharge for May 23 and Sept. 21 determined from mean daily gage height ascertained from
graph constructed on basis of three and two daily readings respectively.
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Monthly discharge of Cullasaje Creek at Cullasaja, N. C., for the year ending
Sept. 30, 1923

[Drainage area, 87 square miles}

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean squiare
mile

OCEODOT o e o oo e e e 126 79.8 0.917 1.06
November.. 88 61 69.7 . 801 .89
December. . 1,670 74 252 2.90 3.34
January.... 1,080 148 279 3.21 3.70
905 230 349 4.01 4,18

1,180 190 363 4.17 4,81

1,260 220 352 4.05 4.52

1,670 240 536 6.16 7.10

815 230 383 4.40 4.91

550 126 206 2,37 2.73

220 100 134 1. 54 178

250 78 103 L18 182

1,670 61 258 2,97 40. 34

NANTAHALA RIVER AT ALMOND, N. C.

LocarioN.—At Almond, Swain County, 1,000 feet downstream from railroad
station and concrete highway bridge and one-fourth mile above junetion of
Nantahala and Little Tennessee rivers.

DRAINAGE AREA.—177 square miles (measured on topographic map).

RECORDS AvarLaBLE.—April 16, 1912, to November 30, 1917; January 31, 1921,
to September 30, 1923.

GagrE.—Present gage is an enamel-faced staff attached to a large blackgum tree
on right bank near rear of J. H. Coffey’s store; read by Mrs. Coffey. For
description of gages used 1912-1917 by Knoxville Power Co., see Water-
Supply Paper 523.

DiscHARGE MEASUREMENTS.—Made from concrete highway bridge 1,000 feet
above gage. '

CHANNEL AND CcONTROL.—Channel straight for several hundred feet above and
below gage. Bed consists of gravel and boulders, probably permanent.
Both banks slope gradually to river at gage and converge to high, steep banks
600 feet downstream. Control formed by a rocky riffle, which breaks off
sharply 500 feet below gage. Though the Nantahala joins Tennessee
River only one-fourth mile below gage, the fall in that distance is so great
that there is little chance of backwater.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.1 feet at
5 p. m. December 17 (discharge, 7,500 second-feet); minimum stage, 0.7
foot at 5 p. m. November 29 (discharge, 115 second-feet).

1912-1917; 1921-1923: Maximum stage recorded, 7.75 feet at 1.30 p. m.
January 21, 1922 (discharge, 15,400 second-feet); crest stage record nod
available for March 4, 1917, for which mean discharge was 15,240 second«
feet. Minimum stage, that of November 29, 1922,

Ice.—None during this year.

RecuraTion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined below 3,000 second-feet; extended above that point. Gage read o
half-tenths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records fair.
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Discharge measurements of Nantahale River at Almond, N. C., éum’ng the year
ending Sept. 30, 1923

Date Made by— h(gi%gh?t at%irsée Date Made by— 1?? 4 olla);;e
. .
Sec.-ft. Feet | Sec.-ft.
June 13 1,100 || Aug. 24 | W, R. King and W. E.
Aug. 24 406 Hall -} L36| 409

Daily discharge, in second-feel, of Nantahdla River at Almond, N. C., for the year
ending Sept:, 30, 1923

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

170 143 182 | 1,860 | 1,050 770 690 690 | 1, 540 610 334
150 | 132 | 535|1,100 | 1,300 | 690 | 690 690 1,250 | 572 | 465 329
150 150 | 1, 600 950 | 1,480 680 770 650 | 1,150 610 400 364
150 132 950 770 | 1, 600 730 860 650 | 1,050 860 388 352
132 132 610 730 | 2,460 690 950 850 | 1,150 650 400 370
170 132 465 690 | 1, 860 730 860 610 950 690 382 320
206 150 388 650 | 1,480 | 1,360 70 610 950 660 650 329

340 143 500 690 | 1,250 950 860 770 950 650. 500 329

199 132 860 610 | 1,150 || 860 770 690 860 610 610 312
170 132 813 572 1 1,150 815 730 650 815 535 572 280
158 132 610 535 | 1,050 | 1,150 660 610 985 6500 500 255

150 132 572 535 950 | 1,150 690 610 | 1,600 500 465 256
150 132 535 500 | 3,660 | 1,600 | 1,480 860 | 1, 250 500 465 250
150 132 5 500 | 2,150 | 1,360 | 1,730 690 | 1,050 610 432 240
170 158 | 2,150 950 | 1, 1,150 | 1, 770 905 500 394 235

170 | 465 | 1,420 | 650 | 1,360 | 1,860 | 1,050 | 1,860 | 860.| 500 | 376 235
170 | 158 | 4, 610 | 1,200 { 2,300 | 950 | 1,200 | 815 | 650 | 358 235"
176 150 | 2,.300 572 | 1,150 | 1, 600 950 | 1,000 730 572 730 226
150 | 199 | 1,420 | 572 | 1,000 | 1,600 | 860 L 690 | 500 535 235
143 212 ¢ 1,050 610 950 | 1,300 770 | 1,300 690 465 388 235
132 170 860 535 860 | 1,150 770 | 1,250 650 432 376 318
132 150 770 610 860 | 1,100 770 | 1, 650 400 500 255
190 150 690 770 770 | 1,150 690 | 1,050 905 432 535 235
329 150 610 | 2,000 690 | 1,100 770 | 1,150 780 304 465 230
182 143 610 | 1,250 690 | 1, 050 680 | 1,050 770 465 394 228
158 132 535 | 1,050 730 950 690 | 1,150 650 388 376 230
150 150 535 0 | 1,000 905 690 | 1,050 610 370 352 260
150 170 860 | 1,150 770 860 815 | 1,250 400 352 226
150 143 610 | 950 |._.__._. 770 860 | 1,600 815 690 465 212
150 158 535 950 | ... 770 770 | 2,300 650 432 358 217
150 |- 610 | 1,200 |...._.. 770 |eceenane 1,860 oo 388 334 |eno..

Monthly discharge of Nantahala River at Almond,

Sept. 30, 1923

[Drainage area, 177 square miles}

N. C., for the year ending

Discharge in second-feet
Run-off
Month | Per in inches
Maximum | Minimum | Mean square
mile
October_ .. 340 132 174 0.983 113
November._ ... iiaieaaian ' 465 132 159 . 808 1.00
December . aeans 4, 800 182 952 5.38 6. 20
JANUATY - oo oo es 2, 500 841 4.75 " 5.48
February_ .. eaen 3, 660 690 1,290 7.29 7.59
2,300 690 1,090 6.16 7.10
1,730 690 4.88 5.44
2,300 610 1,010 5.71 6. 58
1, 600 610 518 5.78
860 370 533 3.01 3.47
730 334 449 2.54 2.93
370 212 271 1.53 L.71
4,800 132 710 4.01 54. 41
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TUCKASEGEE RIVER NEAR EAST LAPORT, K. C.

Locarion.—At steel highway bridge on road between Sylva, and East Laport,
1 mile west of East Laport, Jackson County, 134 miles downstream from
mouth of Caney Fork, and 714 miles southeast of Sylva.

DRAINAGE AREA.—200 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 27, 1907, to December 31, 1909; December 21, 1920,
to September 30, 1923.

Gage.—Chain gage attached to downstream-handrail of bridge; read by W. D,
Wike. Gage used 1907-1909 was a vertical staff attached to a post on left
bank 75 feet below site of present gage. No change in gage datum.

DiscHARGE MEASUREMENTS,— Made from the bridge.

CHANNEL AND CONTRoL.—Channel straight for 500 feet above and below gage.
Bed is rock, sand, and gravel; cross-section slightly shifting. Right bank
high but is overflowed beyond end of bridge at extremely high stages; left
bank high and not subject to overflow. Control formed by.a series of solid
rock riffies several hundred feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.80 feet
at noon December 17 (discharge, 4,220 second-feet); minimum stage, 0.9%
foot November 29 and 30 (discharge, 103 second-feet).

1907-1909 and 1920-1923: Maximum stage recorded, 9.6 feet February
15, 1908 (extimated discharge, 8,000 second-feet); minimum stage, that of
November 29 and 30, 1922,

Ice.—None during the year.

REGULATION.—Practically none.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 150 and 2,000 second-feet; extended beyond those
limits. Gage read to hundredths once daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good. -

Discharge measurements of Tuckasegee River at East Laport, N. C., during the year
ending Sept. 30, 1923

Date Made by— )gia S cllz)a.irze Date Made by— h%ﬁft cl?aif.ge
Feet | Sec.ft. Feet | Sec.-fi.
June 17 | L. J. Hall ... ____.__. 2.53 660 || Aug. 23 | W. R. Kingand W. E.
Aug. 23 | L.J.and W.E. Hall_.._.| 1.64 208 Hall ... 1.64 292
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Daily discharge, in second feet, of Tuckasegee River near East Lagport, N. C., for-
the year ending Sept. 30, 1923

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

147 132 134 | 2,380 620 | - 504 526 482 | 1,480 482 526 288-
142 132 171 910 620 461 526 | 482 | 1,270 504 461 288
137 127 379 604 596 461 526 461 | 1,140 572 419 419-
127 132 | 306 549 800 | . 461 526 57271 1,020 644 419 341
127 132.| 289 526 | 1,410 461 746 604 | 1,270 | 506 379 305

127 132 182 | 482 | 1,270 461 644 1,270 379 305
305 132 160 440 910 746 549 1,140 549 461 305
271 132 176 540 | 800 | ' 572 596 855 | 1, 540 | 440

202 127 224 419 746 | 526 572 604 | 1, 596 461 271
174 123 379 | 379 694 | ' 504 549 596

163 | 123| 55| 360 | esa | bs72| 604 | 72| 800| s0a| 440| 370
152 123 205 360 572 504 549 504 440 305
1471 123| 199| 323|1,710| 9010| 59| 72| 910 b572| 461 288
42| 123 341 | 1,080 | 746 | 1,270 | 526 549 319| 20
157 | 123| 39| 482| ‘010 | 644 | 010 | 526 | 746| 482| 3W| 2N
157 168| 60| 323| 746 |1,700| 800|350 esa| 72| B41] o
157 | 132 |4,220| 323 | 644 |2 746 | '965 | 644 |1,710 | 440 | 255
52| 168 | 1,200 | 305| 540 | 1,270 | 746 | 800 | < 746 | 620 | 256
137| 142| '694| 305| 526|1,560| 644 | 694| 596| 540 | 879 | 239
187 142 504] 3051 5961 596 | 65| 596| 504! 360 | 3,800
132 123 33| b10| o10| 572| soo| 572 s04| 30| 549
137| 18| 319| 323| 52| 856 9| 746 | 54| 482 | 328| 549
137 118 341 323 800 526 | 2,950 549 399 461 461
163 118| 305| 746| 461 | 9010| 604 |1.410| eo4| 482 | az3| 419
47| 14| 288 746| 61| 746| 620 1,080 | 85| 540 | 305| 305
142 100| 288 | 620 | 482 | 94| 5v211,080 | e9a| 504 | 305| 360
137| 19| 27| 572 80| e94| 540 | '965| 596 | 360 | 305| 341
132 114|1,200| 800| 59| 644 | 526|1,87%0 | 596 | 461 | 461 | 305
127 103] '504| 604 |- 620| 5723050 | 620| a19| 309| 305
127| 103| 461| s72| 21010 506 | 5490|2200 | 549 | 461| 305 288
132 379 | 748 572 2,040 482 | 288 | ..

Monthly discharge of Tuckasegee River near East Laport, N. C., for the year ending-
Sept. 30, 1923
[Drainage area, 200 square miles]

Discharge in second-feet
- . Run-off
Month : Per | ininches
Maximnm | Minimum | Mean square
mile
October... 305 127 154 0.770 0.89
November. 168 103 127 . 635 .71
Deeember... 4, 220 134 506 2.53 2.92
y 2,380 556 2.78 3.20-
February. - 1,710 461 742 3.71 3.86
March. 2, 200 461 790 3.95 4,55
April 1,270 627 3.14° 3.50-
ay. 3,050 461 1,030 5.15 5.94
June. 1, 480 843 4.22 4.71
July ——- 1,710 360 563 2.82 3. 25
August_...... 620 402 2,01 2.32
September. 3, 890 239 446 2.23 2. 49-
The year.._ 4,220 103 565 2.82 38. 34~

TUCKASEGEE RIVER AT BRYSON, N. C.

LocarioN.—A#t highway bridge in Bryson, Swain County, on main street between
Southern Railway station and county courthouse, half a mile below mouth.
of Deep Creek.

DRAINAGE AREA.—673 square miles (measured by Knoxville Power Co. on topo--
graphic maps).

Recorps avaiLaBLE.—November 7, 1897, to Séptember 30, 1923.

GaGE.—A vertical rod attached to first pier from left bank; read by employees-
of Knozxville Power Co.

DisCHARGE MEASUREMENTS.—Made from downstream side of the bridge.
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‘CHANNEL AND CONTROL.—Bed at gage is sand, gravel, and boulders; fairly perma-
nent. Banks high and not subject to overflow beyond ends of bridge. Con-
trol is a rock, gravel, .and sand riffle half a mile downstream; practically
permanent.

EXTREMES OF DISCHARGE.—Maximum mean daily stage during year, 5.6 feet
December 17 (discharge, 9,080 second-feet); minimum mean daily stage,
0.95 foot November 25 (discharge, 360 second-feet).

1898-1923: Maximum stage recorded, 11.0 feet (Old Geological Survey
gage) March 19, 1899 (discharge, 38,600 second-feet); minimum discharge,
300 second-feet several days in September, October, and Navember, 1899,
and- August 25, 1902,

Tce.—Stage-discharge relation seldom, if ever, affected by ice.

RecuraTioN.—Slight diurnal fluctuations during low stages caused by operation
of small plants upstream; probably not enough to affect accuracy of records
during periods when record is based on two daily rod readings.

Accuracy.—Stage-discharge relation for low water changed slightly during high
water of December 17. Rating curve used up to December 17 well defined
between 410 and 16,000 second-feet; curve used after December 17 is well
defined between 450 and 16,000 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table.

‘CooPERATION.—Gage-height record furnished by Knoxville Power Co.

Discharge measurements of Tuckasegee River at Bryson, N. C., during the year
ending Sept. 30, 1923

Gage Dis- - Gage | Dis-
Date Made by— hei{g‘ht charge Date Made by height | charge
Feet | Sec.-fi. Feet | Sec.ft.
June M4 | L.J. Hall__..._ ... 2.40 2,480 || Aug. 23 | W. R. King and W. E.
Aug. 23 |L.J.and W.E. Hall.__| 1.79| 1,540 Hall. .. oo .79} 1,500

Daily discharge, in second-feet, of Tuckasegee River at Bryson, N. C., for the year
ending Sept. 30, 1923

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept,
4,840 | 2,990 | 1,680 | 1,990 | 2,070 | 3,160 | 1,630 | 1,240 820
2,990 | 2,820 | 1,600 | 1,910 | 1,990 | 3,160 { 1,530 | 1,310 820
2,070 | 2,990 | 1,600 | 1,990 | 1,760 | 2,650 | 1,530 | 1,240 716
1,830 | 3,510 | 1,680 | 2,150 | 1, 2,480 | 1,600 | 1,240 876
1,600 | 5,470 | 1,600 | 2,480 | 1,830 | 2,990 | 1,530 | 1,310 820
1,530 | 4,440 | 1,760 | 2,150 | 2,150 | 2,650 | 1,530 | 1,910 848
380 990 2,480 { 1,460 | 1,600 781
2,480 | 1,460 | 1,380 716
2,150 | 1,530 | 1,600 704
1,990 | 1,310 | 1,380 794
2,660 | 1,240 | 1,380 781

2:870 1,240 | 1,460 755

—

,680 | 1,240 | 1,310 600

1,680 | 1,170 | 1,310 | 1,760
1,680 | 1,100 | 1,240 | 1,100
1,680 1,170 | 1,460 | 6
1,760 | 1,100 | 1, 690
2150 | 1,240 | 1,100 | 638
1,760 | 1,100 | 960 | 807
1,680 | 1,310 | 848 | 768
2,310 | 1,240 | 1,030 | 742
1,830 | 1,530 | 1,240

1,760 | 1,460 | 960 | 599
....... 1,100 | 834 ].......

Nore.—No gage-height record May 15-18; discharge estimated by a comparison with graph of Little
Tennessee River at Judson, N. C., and also with a graph of the sum of the discharge of Tuckasegee River
«at East Laport, and of Oconalufty River at Cherokee.



TENNESSEE RIVER BASIN . B9

Monthly discharge of Tuchasegee River at Eé‘gson, N. C., for the year ending Bept.
3

0,

[Drainage area, 67’3 square miles]

Discharge in second-feet
Run-off
Month Per " in inches
Maximum | Minimum | Mean square
mile

035 410 569 0.845 0.97
750 360 482 . 716 0. 8¢
9, 080 542 1,720 2. 56 2.96
4,840 - 1,030 1,930 2.87 3,31
6,340 1, 600 2, 780 4,13 4. 30
6,120 1, 600 2, 750 4.08 4.72
4,250 1, 680. 2,190 3.25 3.63
5, 260 1,680 2,850 4,23 4.88
3,870 1,680 2,260 3.36 3.7
1,990 1,100 1,380 2.06 2,36
1,910 834 1,280 1. 90 2. 19
1, 760 599 781 1.16 1.2
9, 080 360 1,740 2.59 35. 15

OCONALUFTY RIVER AT CHEROKEE, N. C. \

LocaTioN.—At cable footbridge one-fourth mile upstream from Cherokee Indian:
School in Cherokee Indian Reservation, one-fourth mile downstream from
small milldam, three-fourths mile upstream from Cherokee, Swain County,.
and 2 miles upstream from mouth of Soco Creek. -

DRAINAGE AREA.—133 square miles (measured on topographic maps).

RECORDS AvAlLABLE.—January 27, 1921, to September 30, 1923, at present.
site; August 27, 1907, to June 30, 1908, at & site just below mouth of Soco
Creek, 2 miles downstream from present gage.

Gage.—Vertical staff with enamel face attached to a large maple on right bank
6 feet below bridge; read by J. L. Walters.

Di1sCHARGE MEASUREMENTS.—Made from cable footbridge just above gage.

CHANNEL AND coNTRoOL.—Channel straight for several hundred feet above and
below gage. Banks steep and about 11 feet high., Wide cultivated bottoms:
on both banks are overflowed during extreme flood stages. Bed gravel
and small boulders; probably permanent. A rocky riffle 400 feet below
forms low-water control and is practically permanent; 1,000 feet.downstream:
the hills close in to form bluffs on both banks which contrel extreme flood:
stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at
7.30 a. m. December 17 (discharge, 3,030 second-feet); minimum stage,
3.55 feet various days in October and November (discharge, 78 second-feet)..
© 1921-1923: Maximum stage recorded, 9.5 feet at 1 p. m. January 21, 1922
(discharge, not determined); minimum stage, 3.55 feet various days im
October and November, 1922, (discharge, 78 second-feet).

Ice.—None during year.

RecuraTiOoN.—A small dam one-fourth mile upstream, which operates lighting
systern for Indian school, has very little storage but may cause sufficient
diurnal fluctuation during low stages to affect accuracy of daily mean gage
height.

Accuracy—Stage-discharge relation permanent during year. Rating curve
well defined between 100 and 1,000 second-feet; extended beyond these
limits. Gage read to half-tenths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good.
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Discharge measurements of Oconalufty River at Cherokee, N. C., during the year
ending Sept. 30, 1923

Date Made by— h(ziagﬁft cl?airsée Date Made by— lgﬁt c&‘”ée
Feet | Sec.oft. ) Feet | Sec.-ft.

June 16 | L. J. Hall______.__..___ 4.40 463 || Aug. 25 | W. R. King and W. E.
Aug. 25 | L.J.and W.E.Hall._..| 4.03 261 Hall o eeeee 4.03 261

.Daily discharge, in second-feet, of Oconalufty River at Cherokee, N. C., for the year
ending Sept. 30, 1923

Day Oct. | Nev. | Dee. | Jan. | Feb. | Mar. | Apr, | May | June | July | Aug. | Sept.

108 78 118 | 1,440 | 1,130 415 415 540 | 686 344 260 168
92 87 648 610 | 1,230 385 386 540 610 328 356 180
92 87 386 475 | 1,330 385 415 476 540 300 328 igg

92 78 344 415 | 1,180 445 475 508 475 610 356

78 78 328 367 | 1,790 415 765 540 540 367 3 180
118 78 260 355 1 1,330 | 1,030 610 475 475 3565 416 180
131 92 225 328 | 1,080 | 1,440 540 445 475 415 385 200
180 87 240 385 850 808 575 540 475 367 328 192

118 78 385 328 765 685 475 540 445 344 311 160
108 78 311 300 685 610 475 475 415 311 311 160

92 8 225 275 610 { 1,230 415 445 648 290 311 160
92 78 275 260 575 1 1,230 4156 445 | 725 275 300 160
92 78 260 250 | 2,300 | 1,670 | 1,130 765 610 415 540 142
08 78 200 300 { 1,230 | 1,180 985 540 540 355 311 142
98 142 | 1,550 540 940 940 765 725 508 300 275 142

18| 168 | "895| 344| 7651 1,790 1,790 | 475 20| 142
18| 108{2440| 300| 610|155 | 6101030 445| 475 131
08| ‘92{1180| 311| 610/ 1,180 475 311 124

92 87 276 850 685 540 445 685 344

92 98 200 | 1,330 475 540 508 765 685 210 12
92 8 276 808 475 685 808 | 415 | o225 124
92 78 225 1 1,330 |..____. 475 648 850 415 355 250 124
92 -] 416 1,670 |....... 415 765 250 180 |.ceeeae

Monthly discharge of Oconalufty River at Cherokee, N. C., for the year ending
Sept. 80, 1923

. [Drainage area, 133 square miles]

N ' Discharge in second-feet
Run-oft
Month Per in inches
Maximum | Minimum | Mean square
. mile
180 78 105 0.789 0.91
168 78 90. 6 . 681 .7

2, 440 118 487 3. 66 4.22
1,670 250 545 4.10 4.73
s 355 847 6. 37 6.63
1, 790 385 846 6.36 7.33
1,130 385 557 4,19 4.68
1, 790 445 777 5.84 6.73
7 344 3.61 4.03
225 337 2.53 2.92
540 180 298 2.24 2.58
367 124 159 1.20 1.34
The year.. 2,440 78 459 3.45 46. 86
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CHEOAH RIVER AT JOHNSON, N. C.

LocaTioNn.—One mile above store at Johnson, Graham County, 2 miles below
mouth of Santeelah Creek, and 4 miles above Yellow Creek. Site of pro-
posed dam for development No. 2 of Aluminum Co. of America is 1 mile
above station.

DRAINAGE AREA.—175 square miles (measured on topographic maps).

REcorDS AvAILABLE.—November 1, 1912, to December 31 1918, and De-
cember 29, 1920, to September 30, 1923.

GAGE. —Vertlcal staff fastened to large sycamore tree on right bank 100 feet
upstream from W. O. Williams’ house, installed December 30, 1920; read by

° W. 0. Williams. Gage used 1912-13 by the Aluminum Co.. of America
was located about three-fourths mile downstream, and gage used 1914—
1918 was half a mile downstream from present site.

DisCHARGE MEASUREMENTS,— Made from cable located three-fourths of a mile

downstream from gage. Velocities are somewhat irregular owing to large
- boulders above.

CHANNEL AND coNTRoL.—Bed of river is practically solid rock. Control
formed by a series of rapids below gage; probably permanent. Left bank
high and wooded; right bank is overflowed at a stage of about 8 feet for a
distance of 50 feet back from river channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.6 feet at
10 a. m. December 17 (discharge, 7,670 second-feet); minimum stage,
0.96 foot October 22, 23, and November 6 and 10-14 (discharge, 123 second-
feet).

1912-1918; 1920-1923: Maximum mean daily discharge, 11,400 second-
feet, March 4, 1917; minimum discharge, 108 second-feet, October 25-27,
1921.

Ice.—Ice forms on rocks during severe cold spells but it is seldom sufficient to
affect stage-discharge relation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 1,500 second-feet; extension above that point to 2,200 second-
feet is based on a curve showing relation between readings of present gage
and the one used 1914-1918 for which a rating curve was developed by the
Aluminum Co. of America. Gage read:to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table-
Records good below 2,200 second-feet; others fair.

‘Discharge measurements of Cheoah River at Johnson, N. C., during the year ending
Sept. 30, 1923

Date Made by— h%ig o cllnzzlt?g.e Date Made by— h%{'g‘f,; c}?;rsée
Feet | Sec.-ft. [ Feet | Sec.-ft.

Nov. 7| P.E. Hanson._.cc.... 1.09 146 || June 13 | P. E. Hanson.......... PO2.74 1, 200
June 13 |___. do.____.TUTT 2.76 | 1,190 || Sept. 20 | P. P. Livingston..._. % 1.02 2
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Daily discharge, in second-feet, of Cheoah River at Johnson, N. C., for the year ending
Sept. 30, 1923

Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept,
156 | 1,630 | 1,240 702 595 630 | 1,090 442 470 193
1,190 862 | 1,510 630 595 630 950 470 390 193
2,410 740 | 2,700 595 702 595 820 442 342 193
090 665 | 2,000 780 | 1,140 595 820 415 806 221
780 595 | 2,850 665 9! 595 820 342 251
530 562 | 1,870 630 820 562 702 500 302 232
442 530 | 1,510 | 1,630 740 862 442 500 224
530 820 | 1,240 | 1,240 820 995 740 630 342 198.
820 1, 690 850 740 702 630 415 530 182
665 562 | 1,090 905 665 630 595 390 890 168
530 470 950 | 2,000 630 562 950 3656 320 165
630 442 905 | 1,340 595 1, 400 3656 159
500 442 | 3,480 | 1,680 | 2,000 | 1,090 | 1,240 342 153
530 442 11,750 | 1,290 | 1,630 950 365 320 147
000 820 | 1,340 | 1,000 | 1,140 862 780 342 141
400 562 | 1,140 | 2,270 950 1 2,270 702 300 271 141
090 530 995 | 2,000 862 | 1,190 665 740 141
000 500 005 | 1,510 820 950 630 442 390 135
240 530 820 | 1,630 740 820 562 365 342 138
950 562 780 | 1,190 702 | 1,630 530 320 259 150
780 595 740 | 1,040 1,090 630 306 239 280
665 665 702 950 740 905 267 162
596 | 1 - 630 | 1,140 746 1 1,040 530 342 302 144
530 { 2,410 630 | 1,040 905 | 1,090 280 275 138
500 | 1,340 595 780 950 530 470 239 135
470 | 1,040 702 820 702 950 530 203 224 182
70 | 1,510 | 1,190 780 665 950 470 275 214 221
702 1 1,510 740 740 | 1,240 730 390 243 156
530 3 . 702 820 { 1,240 530 442 284 141
470 - 665 702 | 2, 000 470 390 224 132
630 {ccunae- 1,400 |.._____ 302 207 {eeeaeae

Monthly discharge of Cheoah River at JI ohnson, N. C., for the year ending Sept. 30
923

[Drainage area, 175 square miles}

AW
Discharge in second-feet
Ruw-off
Month Per in inches
Maximum | Minimum | Mean square
mile

01174173 mceeennn 442 123 173 0. 989 1,14
November .o aiaeaes 320 193 148 . 846 .94
5,090 156 991 5, 66 8.52
2,410 442 871 4,98 5. 74
3, 480 595 1, 260 7.87 7.68
2,270 595 1,100 6,29 7.25
595 851 4.86 5.42
2,270 530 969 5. 54 6.39
1,400 470 731 4,18 468
740 275 2.29 2. 64
530 317 1.81 2.09
280 132 174 . 994 1,11
5,000 123 665 3.80 51,58

CLINCH RIVER AT CLEVELAND, VA.

Locarion.—A# steel highway bridge in Cleveland, Russell County, a station on
°  Norton branch of Norfolk & Western Railway.
DRAINAGE AREA.—536 square miles (measured on topographic maps).
REcORDs AVAILABLE.—October 28, 1920, to September 30, 1923.
Gage—Chain gage attached to upstream side of bridge; read by Odell Price.
D1scHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading.
CHANNEL AND coNTROL.—Channel nearly straight for 1,000 feet above and below
gage. Stream is a succession of pools and rock shoals and channel is believed
to be permanent. Right bank high, not subject to overflow; left bank
subject to overflow during floods. Control for low water is a long gravel and
rock shoal about 300 feet below gage, reasonably permanent, except as noted
under “ Accuracy.”
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.9 -feet
at 7.20 a. m. June 13 (discharge, 15,000 second-feet); minimum stdge,
1.85 feet at 7.30 a. m. November 30 (discharge, 75 second-feet).

1920-1923: Maximum stage recorded, that of June 13, 1923; minimum
stage, 1.80 feet at 7 p. m. September 9 and 8 a. m. September 10, 1922
(discharge, 55 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation was seriously changed during the period
May 25 to September 30 because of the construction of a fish-trap dam
some distance below gage, the existence of which was not reported until
after the close of the year. This dam was apparently constructed during
the last part of May and first part of June, and was partly or wholly de-
stroyed by high water about the middle of June. It was probably rebuilt
during the last part of July and remained more or less stable until about
September 8. After that date the extent of this backwater effect was in=
creased until early in October, 1923, when the dam apparently was washed
out. Rating curve well defined between 150 and 5,000 second-feet; extended
beyond these limits. Gage read to hundredths twice daily. Daily discharge
Octpber 1 to May 31 and June 11 to July 22 ascertained by applying mean
daily gage height to rating table; June 1-10 and July 23 to September 30
ascertained by shifting-control method, based upon comparative study
with: the station on Clinch River at Speer Ferry, Va. Records prior to May
25 are good below 5,000 second-feet; remainder of record only fair to poor
owing to changes in the fish-trap dam.

The following discharge measurement was made by P. P. Livingston:
June 16, 1923: Gage height, 7.43 feet; discharge, 4,510 second-feet.

Daily discharge, in second-feet, of Clinch River at Cleveland, Va., for the year ending
Sept. 30, 1923

Day . Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
89 05 91 |2,720 | 2,220 620 502 915 420 | 1,050 3% 250
89 101 93 12,940 | 9,980 592 465 702 442 915 420 232
89 105 95 | 1,600 |14, 100 466 6592 442 820 420 215

12 90 | 1,200 | 7,240 490 515 420 490 375 200

89 101 232 915 | 4,040 490 565 465 330 490 330 185
89 00| 420 1760|2620 700| 620 330 | 42| 270 185
93 97 375 675 | 2,040 | 5,610 540 420 565 490 250 155
98 87 516 760 { 1,680 | 2,620 540 465 516 516 142
108 103 702 | 1,760 | 1,430 | 1,680 442 592 310 980 565 270
330 95 | 1,270 [ 1,350 | 1,680 | 1,430 375 566 330 ¢ 1,120 566 620
850 89 | 1,350 915 | 1,680 | 1,430 375 540 | 2,940 980 | 1,050 566
310 91 790 1,760 | 2,220 3756 400 | 8,240 916 | 1,600 616
179 87 592 675 | 8,610 | 1,860 420 | 1,860 {14,400 790 | 1,600 465
136 91 442 592 | 7,610 | 1,430 540 | 3,370 | 8,110 592 | 1,050 465
105 91 | 5,480 790 | 2,940 | 1,050 730 | 2,620 | 8,820 5156 915 420
101 132 | 5,740 730 | 1,860 ! 1,510 790 | 1,200 | 1,680 465 815 375
1056 158 | 3,500 1,350 | 4,630 730 1 1,200 | 1,200 | 442 980 375
142 164 | 4,160 502 980 | 2,830 648 980 | 1,050 420 676 420
130 162 | 2, 565 850 | 2,420 516 730 980 3 675 376
128 142 | 1,120 540 850 | 2,320 490 676 | 1,050 376 620 376
118 135 790 540 760 | 1,860. 465 592 g15 330 565 420
108 128 648 915 702 1 1,430 398 540 700 375 565 375
99 122 565 | 1,430 620 | 1,510 376 540 873 442 515 330
103 112 442 | 1,680 540 | 3,480 330 790 | 1,200 420 465 330
138 103 420 ( 1,940 465 | 2,420 310 915 | 2,420 490 398 290
158 108 3756 | 1,600 442 | 1,510 290 700 | 3,830 466 330 290
156 91 375 | 1,350 465 | 1,200 675 | 1, 442 352 270
138 99 308 | 5,610 702 915 375 568 | 1, 368 398 250
108 91| 352 |3,820 |-...._. 675 | 1,680 1 540 | 015| 466| 352 232
93 87 330 | 2,220 702 | 1,200 565 59 465 330 200
99 ... 362 | 2,520 648 615 465 200 |aveeeoe

NoTE.—Qage out of commission Oct. 12-17; gage height estimated by observer.
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Monthly discharge of Clinch River at Cleveland, Va., for the year ending Sept. 30, 1928
[Drainage area, 536 square miles]

v Discharge in second-feet
Month Per Run-oft
Mazimum | Minimum | Mean square | ininmches
mile

October. - ._.... - —— 850 89 150 0.280 0.32
November .o e aicccancaans 164 87 109 . 203 .23
December. oo eeeeeeeeee 5,740 91 1,120 2.09 2.41
5, 610 540 | 1,460 279 3.14
14, 100 442 2, 860 5.34 5. 56
5,610 90| 1,710 3.19 3.68
1, 680 290 547 1.02 114
3,370 420 850 1.59 1. 8%
14, 400 310 2,020 3.76 4.20
, 120 330 573 1.07 128
1,600 250 604 | 112 1.29
620 142 326 607 .68
14,400 87| L1010 L8 | 25.71

CLINCH RIVER AT SPEER FERRY, VA,

LocaTtioNn.—At Speer Ferry roller mills, 2,000 feet below mouth of Copper
Creek, 1 mile from Speer Ferry railroad station, and 114 miles from Clinch-
port, Scott County.

DRrAINAGE AREA,—1,140 square miles (measured on topographic maps).

Recorps AvaiLaBLe.—October 1, 1920, to September 30, 1923. Gage-height
record obtained by the United States Weather Bureau since December 1, 1895.

Gaee.—Staff gage bolted to the concrete wheel pit wall of Venable’s flour mill
installed April 17, 1921. The wall has a batter of about 3 feet in 20 feet
and hence gage readings do not give true vertical heights. Gage read by
B. F. Venable and B. W. Price.

For description of gages used before ‘April 17, 1921, see Water-Supply
Paper 523.

DISCHARGE MEASUREMENTS..—Made from suspension footbridge 500 feet above
gage or by wading.

CHANNEL AND cONTROL.—Channel slightly curved at gage; bed composed of
rock and coarse gravel. Both banks-low and subject to overflow for short
distances back from channel. Control is gravel shoal 500.feet downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 24.35 feet at
11.30 p. m. February 38 (discharge, 37,200 second-feet); minimum stage,
—0.28 foot at 8 a. m. December 5 (discharge, 98 second-feet). ,

1920-1923: Maximum and minimum stages recorded, same as given above.
The United States Weather Bureau reports a stage of 26.6 feet February
28, 1902.

Ior.—Stage-discharge relation not affected by ice during year.

REeGuLaTioN.—The Speer Ferry roller mill, located just above the gage, causes
only slight regulation during low water because the flow is always more than
sufficient to operate the mill. Several other small mills are located on the
main stream and on tributaries above the station, but it is believed that no
appreciable regulation is caused by operation of these mills.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
between 250 and 12,000 second-feet; extended beyond these limits. Gage
read to hundredths twice daily previous to July 1; read to tenths twice daily
since that date. Daily discharge ascertained by applying mean daily gage
height to rating table, except June 14 to August 27 when shifting-control
method was used. Records prior to June 14 good between 250 and 12, 000
second-feet, and fair outside those limits; records after June 14, fair.

CoorPErATION.—Gage-height record October 1 to June 30, furmshed by B. F.
Venable.

The following discharge measurement was made by P. P. lemgston
June 12, 1923: Gage height, 4.63 feet; discharge, 4,150 second-feet.
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Dazly discharge, in second-feet, of Clinch River at Speer Ferry, Va., for the year
ending Sept. 30, 1923 .

Day Oot. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
220 140 118 | 5,520 | 4,220 | 1,610° 1,440 1 2, 800 830 | 1,280 600 355
205 138 114 [ 4,610 | 7,650 ) 1,520 | 1,440 | 1,970 |, 760 | 1,200 760 310
205 130 107 | 3,500 5 1,440 | 1,360 | 1,610 728 | 1,040 630 310
199 124 101 | 2,270 | 27,900 | 1,440 | 1,280 | 1,440 695 | 1,040 695 270
190 | 120 100 | 1,610 | 9, 3,080 | 1,520 | 1,440 e62| 900 570
184 126 114 | 1,360 | 6,360 [ 11,800 | 1,700 ; 1,440 630 | 1,040 540 600
176 132 235 | 1,280 | 4,740 | 13,100 | 1,520 | 1,280 630 | 1,040 510 900
170 156 600 | 2, 3,740 | 9,600°| 1,360 | 1,360 630 | 1,280 430 795
162 181 970 | 3,140 ;| 4, 5,660 | 1,280 | 1,520 630 | 1,120 570 760
160 181 | 1,120 | 3,140 | 13,400 | 3,500 ) 1,200 | 1,700 630 | 1,040 1,120 662
155 | 172 970 | 2,800 | 15,200 | 3,260 | 1,040 | 1,520 695 | 1,040 | 1,040 | 1,280
146 162 900 | 2,690 | 10,700 | 3,020 970 | 1,360 } 6,080 760 11,790 | 1,120
138 156 795 | 2,370 | 7, 2,580 | 1,120 | 1,880 | 17,900 630 | 2,
865 146 | 1,040 | 2,2 5,660 | 5660 | 2,170 | 4,740 17, 200 760 | 3,140 650
510 181 | 8,550 3,020 | 3,260 | 6,780 662 | 1, 500
332 270 | 14,000 2,470 | 3,980 | 3,140 760 | 1,040 420
270 262 | 10, 000 2,170 | 3,980 | 3,260 970 380
270 252 | 7,800 1,790 | 2,800 | 1,520 760 830 350
252 235 | 4,480 1,520 | 2,170 { 1,120 630 760 325
252 2351 3,620 1,360 | 1,970 1 1,200 600 695 310
b2 235 | 220 | 3,020 1,200 | 1,700 | 1,120 | 482 | 630 350
22 oL 220 202 | 2,580 1,040 | 1,520 | 1,520 405 600
b= S, 220 190 | 2,270 970 | 1,440 | 1,200 405 570 | 1,610
b S, 205 172 ( 2,070 970 | 1, 1,200 430 510 ! 1,200
25 e 199 160 1, 865 | 2,070 | 4,100 662 482
b 187 150 | 1,520 830 | 1,790 | 2,800 570 455 630
27 s 178 142 { 1,360 795 | 1,520 | 1,700 540 430 482
P 165 136 | 1,200 1,120 | 1,360 | 1,700 405 405 405
20 . 160 130 970 7,060 | 1,280 { 1,280 430 405 355
30 . 155 124 | 3,0 4,610 | 1,040 | 1,120 | 570 355 310
3 48 | .. 4,610 [ 1,610 ... 1,610 [.....__ 970 [ocaennas 760 | . 385 fcoaeeoo

Cll;ltz'm .—Discharge estimated for period September 13-22 on basis of records for Lone Mountain and
nton.

Monthly discharge of Clinch River at Sj;gergl’erry, Va., for the year ending Sept. 30
2,

{Drainage area, 1,140 square miles]

Discharge in second-feet
. Run-oft
. Month . Per
Mazimum | Minimum | Mean square in inches
mile
865 138 230 Q. 362 . 23
270 120 170 . 149 W17
14, 600 100 2, 6580 2.26 2,61
6, 360 1,280 2,970 2.61 3.01
30, 400 1,280 6, 500 570 . 594
13, 100 < 1,440 4,820 4,23 4,8
7,060 795 1,710 1. 50 1.67
4,740 970 1,960 172 1.98
17, 900 630 2, 780 24 2.72
1,280 405 781 . 685 .79
3,140 355 829 L7217 .84
1,610 270 610 . 535 .60
30, 400 100 2, 140 1.88 25. 44

CLINCH RIVER NEAR LONE MOUNTAIN, TENN.

LocartioN.—At Southern Railway bridge at Clinch River station, three-fourths
mile below Dutch Creek, 114 miles above mouth of Big Sycamore Creek, and
314 miles southeast of Lone Mountain, Claiborn County.

DRAINAGE AREA.—1,560 square miles (measured on topographic maps).

REcoRrDs AvAILABLE.—April 1, 1919, to September 30, 1923.

Gaee.—Chain gage attached to guardrail on top of ties on downstream side of
bridge; read by S. K. Rosenbalm. Elevation of zero of gage 958.19 feet
above mean sea level (Tennessee River Survey datum). .

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.
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CHANNEL AND CONTROL.—Bed is rough and composed of solid rock and coarse
gravel. Right bank is overflowed for a short distance during extreme high
stages, but water is confined to bridge opening by high earth fill; left bank
not subject to overflow. Control is formed by a series of rock ledges between
which gravel collects, causing occasional changes in stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20.3 feet at
8 a. m. February 4 (discharge, 39,700 second-feet) ; minimum stage, 2.80 feet

- at 8.30 a. m. October 4, 11, and 24 (discharge, 225 second-feet).
1919-1923: Maximum and minimum stages recorded, same as given above.

Ycr.—Stage-discharge relation not affected by ice.

RecuraTIiON.—Operation of several small mills above the gage cause little, if any,
fluctuation in stage at the gage.

Accouracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 300 and 25,000 second-feet; extended beyond these limits.
Gage read to half-tenths once daily; oftener during extreme high water.
Daily discharge ascertained by applying daily gage height to rating table.
Records good except those for high stages which are fair.

Discharge measurements of Clinch River mear Lone Mountain, Tenn., during
the year ending Sept. 30, 1923

- Gage Dis- - Gage | Dis

Date Made by heignt | charge || Date Made by he{{&t charge

Feet | Sec.-ft. Feet Sec.-%.
Nov. 18 3.08 332 || Feb. 23 | P. E. Hanson......_._. 4.96 1,730
Feb. 7 8.51 7,380 {| June 15 |..... [« 1 S, 10.80 | 12,400

19 6.06 | 3,310
Daily discharge, in second-feet, of Clinch River near Lone Mouniain, Tenn., for
the year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1,410 | 9,150 | 2,040 | 2,040 | 4,980 | 1,510 | 1,510 | 1,140 445
3,090 ; 8,490 | 1,930 | 1,710 | 3,380 | 1,410 | 1,440 900 420
6,060 | 21,100 | 1,820 1,610 | 2,540 | 1,230 | 1,370 685 395
4,150 | 39,760 | 1,710 { 1,510 | 2,040 | 1,230 | 1,300 755 372
2,810 | 23,400 | 1,610 | 1,610 | 1,820 | 1,140 | 1,230 756 420
2,280 | 11,500 | 1,710 | 1,820 | 1,610 l; 100 | 1,100 685 560
1,930 | 7,850 | 10,300 | 2,040 | 1,820 | 1,020 | 1,230 | 1,410 ( 1,140
2,280 | 6,440 | 16,900 | 1,930 | 2,040 862 | 1,610 | 1,410 | 1,410
3,680 | 5,330| 9,610 1,710 | 1,610 862 1,230 | 1,410 | 1,510
4,310 | 5,330 | 5690 | 1,610 | 1,820 940 | 1,410 | 1,230 | 2,040
3,530 | 5,330 | 5,150 | 1,410 | 2,040 940 | 1,230 | 1,610 | 1,410
2,840 | 4,930 | 6,830 | 1,230 | 1,820 | 1,410 | 1,020 | 1,140 | 1,230
2,160 | 7,230 | 6,830 | 1,410 | 2,540 | 4,810 | 790 | 2,410 | 1,060
1,820 | 20,800 | 6,630 | 3,090 | 3,990 | 17,700 940 | 3,990 856
2,280 | 19,400 | 4,810 | 4,980 | 6,630 | 16,600 | 790 | 2,810 652
3,230 | 8,930 | 3,680 | 4,640 | 4,640 | 7,230 790 | 1,820 830
2,810 | 5,690 | 7,430 | 3,680 | 5,690 | 3,680 | 790 | 1, 472
2,280 | 4,310 | 12,500 | 2,950 | 5,330 | 3, 1,020 445
1,930 | 3,230 , 760 | 2,410 | 3,680 | 2,280 825 420
1,710 | Z670]| 7 2,040 | 2,810 ] 1,820 8251 786 145

1,930 | 2,280 | 6,250 | 1,710 | 2,670 | 1,820 | 652 | 685

3,380 | 2,040 | 5150 1,510 2801 1,610 590 620 445
6,250 | 1,820 | 5,600 | 1,410 | 1,030 | 1,510 | 590 | 590 620
8,710 | 1,610 1,320 1,000 | esp| 590| 1,710
7,640 | 1,510 | 10,300 | 1,230 | 2,410 | 2,280 | 1,000 560 | 1,020
7,430 | 1,410 | 7,330 | 1,100 | 2,540 | 4,310 850 560 790
6,060 | 1,610 [ 5,330 | 1,020 | 2,280 | 3,720 620 530 620
14,560 | 1,930 \ 3,830 ( 1,020 | 2,040 | 3,130 590 500 560
16,100 |.......- 3,090 | 1,410 | 1,610 { 2,540 620 472 500
12,000 |....._.. 2,540 | 7,850 | 1,610 | 2,040 2 | 472 472
9, 380 2,230 1,610 1 1,510 472 |ocaeeen

Nore.—Gage not read Oct. 23, Nov. 29, 39, Dee, 13, Jan. 12, Mar. 3, 19, 24, May 7, June 24, 27, 28, Julg
f2—4’s 16, Selgt. 2 and 14; discharge interpolated. Discharge, July 23-27 estimated by comparison with recor:
or Speer Ferry. .
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Monthly discharge of Clinch River near Lone Mouniain, Tenn., for the year ending
Sept. 30, 1923

[Drainage area, 1,560 square miles}

- Diseharge in second-feet
Run-off
Month . Per in fnches
Maximum | Minimum | Mean square
mile

1,140 225 344 0. 221 0.25
420 265 304 .195 .22
13, 200 273 3,020 1.94 2.24
16, 100 1,410 4,840 3.10 3.57
39, 700 1,410 8, 460 5.38 5. 60
16, 900 1,610 5,920 3.79 4,37
7,850 1,020 2,170 1.39 1.55
6, 630 1,610 2,770 1.78 2.05
17,700 862 3,190 2.04 2.28
1,810 590 995 . 638 .74
3,990 472 1,100 . 706 .81
2,040 372 780 . 500 .56
36, 700 2256 2,780 1.78 24.24

CLINCH RIVER AT CLINTON, TENN.

LocaTion.—At highway bridge at Clinton, Anderson County, 1,000 feet below
Southern Railway bridge and 15 miles below mouth of Powell River.

DRAINAGE AREA~—3,090 square miles (measuréd on topographic maps).

RECORDs AVAILABLE.—OQctober 1, 1918, to September 30, 1923. Gage readings
have been obtained by the Umted States Weather Bureau since December 1,
1884,

Gage.—Chain gage bolted to downstream railing of hlghway bridge, used since
Julyl, 1920; read by United States Weather Bureau observer. Previous to
July 1, 1920, gage was a vertical staff attached to downstream end of center
pier of railway bridge 1,000 feet upstream. Datum of chain gage is 0.10
foot lower than that of staff gage, but owing to slope of river botb gages
read practically the same at all stages. Elevation of zero of gage 776.61
feet above mean sea level (Tennessee River Survey datum).

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Left bank high; right bank is overflowed at.gage
height of about 30 feet. Bed composed of rock and gravel. Control formed
by rock shoals about 134 miles below gage; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 32.7 feet
at noon February 5 (discharge, 61,000 second-feet); minimum stage, 2.7
feet October 3 and 6 (discharge, 470 second-feet).

1918-1923: Maximum stage recorded, that of February 5, 1923; minimum
stage, 2.4 feet October 4 and 5, 1919 (discharge, 340 second-feet).

The United States Weather Bureau reports a stage of 45.0 feet March 31,
1886, which is the maximum since December 1, 1884. The next highest
stage is 38.0 feet which occurred March 5, 1917,

Ice.—Stage-discharge relation not affected by ice.

RecunaTion.—There are no developments above the gage sufficient to cause any
appreciable regulation.

Accuracy.—Btage-discharge relation permanent. Rating curve very well de-
fined below 30,000 second-feet; extended above that point. Gage read to
tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

CoorERATION.—Gage-height record furnished by United States Weather Bureau.

49245—261—wsp 568——13
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Discharge measuremenis of Clinch River at Clinton, Tenn., during the year ending

Sept. 80, 1923

. . |
Date Made by— aoge | oIS || Date Made by— oo |
. Feet | Sec.-ft . Feet | Sec.-ft.
Feb. 8{ P.E.Hanson__........ 13.76 | 14,400 || June 21 | P. P. Livingston....... 6.13 3, 060
Feb. 25 (..... [+ S 6.43 3,820 || Sept. 26 |._... Lo . 4.36 1, 560

Daily discharge, in second-feet, of Clinch River at Clinton, Tenn., for the year ending

Sept. 30, 1923

Day Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May | June | Ji ulg Aug. | Sept.
570 4,370 | 4,730 | 12,900 | 4,250 | 3,680 | 2,280 925
570 4,610 | 4,250 | 8,880 | 3,790 | 3,040 | 2,100 860
740 4,490 | 3,000 | 6,210 | 3,350 | 2,740 | 1,620 860

1, 550 8,800 | 3,570 | 4,860 | 2,940 | 2,280 | 1,700 680
1,260 3,680 | 4,370 | 4,250 | 2,840 | 2,190 | 1,330 800
1,940 3,460 | 4,860 | 3,680 | 2,840 | 2,190 | 1,260 860
2, 550 21,000 | 4,610 | 3,460 | 3,240 | 2,020 | 1,480 860
2,640 26, 4,730 | 3,350 | 2,460 | 2,190 | 1,700 | 1,700
2,190 32,000 | 4,370 | .4,490 | 2,370 | 2,020 | 2, 2,020
3,460 18,900 | 4,130 | 3,680 | 2,190 | 2,840 | 1,860 | 2,280
4,610 12,100 | 3,570 | 3,700 | 2,280 | 2,550 | 2,460 | 2,640
4,490 16,800 | 3,240 | 4, 2,740 | 2,280 | 2,280 | 2,280
4,010 18,900 | 3,240 | 4,860 | 3,460 | 2,370 | 2,370 | 1,700
3,040 16,100 | 4,730 { 8,710 | 10,600 | 2,020 | 4,250 | 1,
4,490 13,800 | 12,300 | 10,300 | 24,200 | 2,020 | 5,380 | 1,060
10,800 11,000 | 13,600 | 13,600 | 19,600 | 1,780 | 4,370 | 1,260
22, 600 15,300 | 13,600 | 9,910 83 1,780 | 2,840 0
24, 600 16,800 | 9,220 | 9,910 | 5,250 | 1,780 | 2,100 990
21, 200 21,200 | 6,800 | 9,300 | 5,250 | 1,780 | 1,780
18, 900 15,900 | 5,790 | 6,800 | 3,570 | 1,860 | 1, 550 800
9, 730 12,000 | 4,730 | 6,650 | 3,040 | 1,550 | 1,400 | 1,330
5,930 1,700 | 4,130 | 6, 2, 1,330 | 1,180 | 1,060
4,490 11,000 | 3,790 | 4,990 | 8,040 | 1,330 | 1,330 0
3,460 16,800 | 3,680 | 7,250 850 | 1,120 | 1,190 990
3, 040 3,350 | 10,600 | 3,790 | 1,190 | 1,190 | 2,280
2,640 23,000 | 8,140 | 8,370 | 3,460 | 1,260 0 | 1,700
2,190 15,300 | 2,840 | 6,950 | 5, 1,260 | 1,060 | 1,330
2, 190 10,400 | 2,550 | 6,210 | 5,930 | 1,260 1,120
2,100 8,050 | 3,460 | 4,990 | 6,210 | 1,400 740 § 1,080
1,940 Y 4,370 | 4,730 | 4,860 | 1,400 | 990 925
2,020 5,510 |- 4,490 |.cecenes 1,480 | 926 {.__._..

Monthly discharge of Clinch River at Clinton, Tenn., for the year ending Sept. 30, 1923

{Drainage area, 3,090 square miles}

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October. . 1, 260 470 621 0. 201 0. g

November. 800 520 600 .194 .
December 600 570 5,680 | 1.84 2,12
January . oo oooaceeaaoo. 31, 100 2,370 9,420 3.05 3.52
February. o caecceaaees 59, 800 3,040 17,100 5. 63 5.76
March - 2, 3,460 13, 700 4.43 5.11
April__________. - 13,600 2, 550 5,190 1.68 1.87
LR 13, 600 3,360 6,730 2,18 2,51
June...__...... 24, 200 2,190 5, 250 1.70 190
July. 3, 1,120 1,940 . 628 .72
August 5,380 740 1,900 . 616 .71
September....... 680 1,290 417 K
The year.. 59, 800 470 5,720 186 25,14
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POWELL RIVER NEAR PENNINGTON, VA.

LocaTioN.—At highway bridge on main road between Pennington and Big
Stone Gap, 1,000 feet below mouth of North Fork and 3 miles southeast of
Pennington, Lee County.

DRAINAGE AREA.—304 square miles (measured on topographic maps).

REcorDs AvaiLaBLE.—OQOctober 27, 1920, to September 30, 1923.

Gace.—Chain gage attached to bmdge read by Vernon L. Tritt and Fred My ers.

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

CHANNEL AND coNTROL.—Channel practically straight for 1,000 feet above and
below gage. Bed composed of solid rock and boulders. Control is rocky
shoal at head of small island 2,000 feet downstream ; remains of old fish-trap
dam at this point may cause slight change during high stages. Right bank
high and wooded; not subject to overflow. Left bank subject to overflow
during extreme floods.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 19.46 feet
at 10.30 a. m. February 3 (discharge not determined); minimum stage, 1.52
feet at 4.30 p. m. September 5 (discharge, 15 second-feet).

1920-1923: Maximum stage recorded, that of February 3, 1923; minimum
stage, 1.52 feet afternoon readings of September 29 and 30, 1922, and Septem-
ber 5, 1923 (discharge, 15 second-feet).

ReGuLATION.—Two small mills on main stream above gage cause considerable
diurnal fluctuation.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 30 and 1,000 second-feet; extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good below 1,000
second-feet; fair above that point.

The following discharge measurement was made by P. P. Livingston:
June 18, 1923: Gage height, 2.61 feet; discharge, 274 second-feet.

Dasly discharge, in second-feet, of Powell River near Penningion, Va., for the year
ending Sepiember 30, 1923

Day Oc¢t. | Nov. | Dec. | Jan. | Feb | Mar. | Apr. | May | June | July | Aug. | Sept.
715 230 226 98 30
665 208 187 60 33
330 212 172 48 23
202 190 240 45 4
475 157 202 82 17
452 240 330 75 24
565 275 390 50 42
665 219 330 47 33
820 178 275 62 33
820 138 175 52 72

350 132 39 108

1,360 | 2,520 128 47
1, 640 105 108 64

1,570 | 1,110 112 50 56
1 170 715 138 54 40

7156 230 98 47 33
565 | 1,050 72 42 33
5656 | 1,110 66 32 96

184 60 36 105
765 169 52 40 54
930 148 44 36 54
820 106 37 37 50
718 765 40 27 44
370 44 44
498 590 48 2 30
258 350 108 36 28
275 275 110 28 26
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Monthly discharge of Powell River near Penningion, Va., for the year ending Sept.

30, 1923
Discharge in second-feet
Month
Maximum | Minimum | Mean
October.__.. 90 18 34.5
November... 58 20 33,
December . - 5, 670 32 721
January. ... ... 4, 680 330 1,150
February e e —m 16, 700 202 2,140
7,840 310 | 1,610
2,520 190
2,340 258 756
2,520 105 500
3 37 149
108 22 48.0
108 17 4.6
16,700 17 641

POWELL RIVER NEAR ARTHUR, TENN.

LocaTtioNn.—At county highway bridge at McHenry’s ford on Dixie Highway.
314 miles east of Arthur, Claiborne County, and 6 miles north of Tazewell.
Indian Creek enters 314 miles above gage.

DRrAINAGE AREA.—685 square miles (measured on topographic maps).

REcoRDs AvAILABLE.—October 1, 1919, to September 30, 1923. Gage-height
record obtained by United States Weather Bureau since September 1,
1904

Gaee.—Chain gage attached to upstream side of bridge; read by B. M. Rich-
ardson. Previous to August 6, 1920, gage was vertical staff fastened to a
large tree 100 feet downstream from bridge. Datum not changed. Eleva-
tion of zero of gage 1,045.93 feet above mean sea level (Tennessee River
survey datum),

DisCHARGE MEASUREMENTS.—Made from downstream side of bridge at gage.

CHANNEL AND coNTROL.—Right bank rises gradually; left bank is steep up to
gage height 20 feet; then flattens out. Banks subject to overflow above
gage height of 20 feet. Channel straight for 500 feet above and below gage;
bed composed of rock and gravel. Control is a rock and gravel shoal at
the old McHenry’s ford, 500 feet downstream; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 18.7 feet at
about noon February 4 (discharge, 18,300 second-feet); minimum stage,
0.17 foot October 22 and 7.30 a. m. October 23 (discharge, 101 second-feet).

1919-1923: Maximum and minimum stages recorded, same as given
above,

The United States Weather Bureau reports a stage of 27.2 feet January
29, 1918.

1cE.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 150 and 6,000 second-feet; extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good below
6,000 second-feet; fair above that point.

CoorErATION.—QGage-height record furnisfied by United States Weather Bureau,

1 Published as Powell River at Tazewell in publications of United States Weather Bureau.
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Discharge measurements of Powell River near Arthur, Tenn., during the year ending
Sept. 30, 1923

. Gage Dis- - Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet | Sec.-ft. Sec.-ft.
Dec. 23 | Hanson and Livingston| 1.68 881 || Feb. 24 | P. E. Hanson........_. 7800
Feb. }; P, Pd. Livingston....... 4. (1)2 g,ggg June 20 | P. P. Livingston. 539
4, ,

Daily discharge, in second-feet, of Powell River near Arthur, Tenn.,

ending Sept. 30, 1923

for the year

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
107 107 104 880 [ 5,840 | 1,600 | 1,050 | 2,430 825 688 379 169
107 107 149 | 1,280 | 5950 [ 1,400 940 | 1,600 770 605 415 161
107 110 245 1 1,600 | 11,900 | 1,220 880 | 1,280 660 522 308 153
104 107 495 | 1,280 | 17,200 1, 050 825 | 1,100 632 468 216 145
107 107 770 | 1,050 | 8,810 995 940 995 605 495 265 142
107 107 880 880 | 5,400 | 1,220 | 1,160 940 550 468 255 161
120 120 770 770 | 3,400 | 6, 1,220 | 1,400 578 660 335 153
134 120 715 8251 2,940 | 10,200 | 1,160 | 1,670 578 770 352 201
149 110 | 1,460 995 | 2,510 | 4,630 | 1,050 | 1,340 522 770 330 368
138 107 | 1,400 | 1,220 | 2,430 2,670 940 | 1,340 550 688 578 495
128 104 | 1,100 | 1,700 | 2,270 | 3,030 825 | 1,340 605 605 357 390
142 104 825 940 | 2,190 | 4,300 770 | 1,160 825 468 302 280
142 107 632 770 | 5,510 | 4,520 940 | 2,350 | 2, 510 440 940 235
134 110 605 825 | 13,100 | 3,900 | 2,270 | 3,600 | 3,300 415 632 230
128 145 { 2,840 | 1,340 ,380 | 2,430 | 4,630 | 3,030 | 1,950 368 495 194
124 181 | 7,490 | 1,670 | 3,500 | 2,580 { 4,740 | 2,350 | 1,160 368 390 165
120 185 | 5,400 | 1,530 | 2,430 | 3,600 | 2,760 | 2,270 940 368 313 149
114 173 16,720 | 1,220 ! 1,880 | 4,100 | 1,880 | 2,190 770 379 270 142
110 212 | 5,400 [ 1,050 | 1,530 [ 3,300 | 2,270 | 1,740 632 468 240 134
107 198 | 2,270 940 | 1,280 | 2,850 | 1,220 ! 1,400 578 384 212 134
104 165 | 1,400 | 1,050 | 1,100 | 2,510 995 , 1,340 578 286 185 173
101 142 | 1,100 | 2,940 995 | 2,110 940 | 1,160 | 1,100 235 212 265
104 134 880 1, 600 235 212 215
124 128 770 226 177 221
117 120 632 275 161 190
114 117 550 291 173 161
114 114 495 216 181 145
110 107 522 245 181 131
110 107 495 374 221 134
110 104 495 286 203 124
110 ... __. 550 296 185 |oeaoaeno

Monithly discharge of Powell River

near Arthur, Tenn., for the
30, 1928

[Drainage area, 685 square miles]

year ending Sept.

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October. ... . 149 101 118 0.172 0.20
November___.____..__.________ - 212 104 129 L188 § .21
December....__...__..__._____ - 7,490 104 1, 560 2.28 ¢ 2.63
January..._____.__ . ______ - 9,360 770 2,520 3.68 | 4.24
Febrouary....._________._______ . 17, 200 715 4,110 6.00 6.25
- 10, 200 995 3,360 4,91 5. 66
_ 4,740 660 1,480 2.16 2.41
. 3,600 940 1,690 2.47 2.85
- 3,300 522 953 1.39 155
- 770 216 431 . 620 .73
- 940 161 312 . 455 .52
- 495 124 203 . 296 .33
- 17, 200 101 1,390 2.03 27.58
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EMERY RIVER AT DEERMONT, TENN.

LocarioN.—At county highway bridge at Deermont siding on Cincinnati, New
Orleans & Texas Pacific Railway, 3.2 miles north of Oakdale, Morgan
County, and 8 miles northwest of Harriman. Crab Orchard Creek enters
500 feet below and Obed River 5 miles above station.

DRAINAGE AREA.—702 square miles (measured on topographic maps).

REcoRDS AvarLaBLE.—July 15, 1920, to September 30, 1923.

Gage.—Chain gage bolted to upstream railing of bridge; read by Mrs. Ina
Laymance and Miss Ruby Davis.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed of river at gage is composed of boulders. Right
bank subject to overflow at gage height of about.10 feet, flooding land for
about 400 feet back from river; left bank not subject to overflow. Control
consists of a series of boulder shoals, the location depending upon the stage.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 12.27 feet
at 4 p. m. March 11 (discharge, 19,000 second-feet); minimum stage, 0.20
foot October 28-31 (discharge, 4.0 second-feet).

1920-1923: Maximum stage recorded, 15.6 feet at 3.30 p. m. March 1,
1922 (discharge, 26,400 second-feet) ; minimum stage, that of October 28-31,
1922,

Ice.—8tage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
well defined between 15 and 8,000 second-feet; extended beyond these
limits. Gage read twice daily to hundredths previous to April 1; read to
tenths since that date. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good between 15 and 6,000
second-feet; others fair.

Discharge measurements of Emery River ai Deermont, Tenn., during the year
ending Sept. 30, 1923

! | ]
Date Made by— h%g a cl?airsée Date Made by— h%iaéghf’t cl:%lrs-ge
|
| Feet | Sec.-ft. Feet | Sec.-ft.
Feb. 9} P. P. Livingston_ 4,63 3,600 || June 22 | P, P. Livingston.._.._ 1.26 194
9 .. (o (4 I .| 4.63 3,620 || July 10 | Livingstonand Clawson| 1.68 356
Mar. 13 |.___. [+ [ YO, 6. 66 7,420 || Sept. 24 | J. P. Clawson.......... .54 30.8
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Daily discharge, in second-feet, of Emeriy River at Deermont, Tenn., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
16 13 132 | 9881 8,130 | 1,500 | 1,030 | 2,050 | 2,310 | 475 | 1,160 135
12 19 179 | 1,200 | 9,940 | 1,390 945 | 1,390 | 1,590 362 | 1,030 110
11 16 | 2,310 | 1,300 | 14,200 | 1,200 785 | 1,070 | 1,390 | 335 785 88
9.4 13 2,880 | 1,160 | 8,730 | 1,120 | 1,300 | 825 | 905 335 506 79
8.8 15 | 2,730 | 1,070 | 6,230 988 | 4,470 | 865 | 825 336 445 70
7.0 13 | 2,050 | 1,200 | 6,230 | 2,880 | 4,130 785 748 285 310 150
18 16| 1,300 | 1,120 | 4,470 | 15,100 | 2,590 | 640 | 675 240 [ 240 220
29 13| L1120} 1,160 | 3,490 | 5,330 | 2,050 785 605 538 220 240
38 12| 1,200 | 1,120} 3,180 | 4,470 | 1,700 675 505 445 825 262
36 12| 1,39 3, 2,450 | 1, 710 585 362 825 262
46 13| 1,300 945 | 3,180 | 9,940 | 1,120 538 645 262 640 1656
65 13 945 825 | 7,360 | 14,000 475 725 200 475 135
81 12| 1,120 748 N 7,740 | 1,120 | 3,810 825 165 785 110
67 19 088 | 675 | 8,130 | 4,130 | 3,400 | 3,810 | 710 | 135 1,120 99
53 33| 9,730! 640 | 5,150 | 3,330 ) 3,810 | 2,310 | 505 122 | 825 88
44 4| 7,170 570 | 3,810 | 4,130 | 2,590 | 4,130 390 110 570 70
40 70 | 10,800 1,930 | 6,600 | 1,810 | 2,450 335 710 418 54
36 135 | 7,930 710 | 1,810 | 4,300 | 1,590 | 1,590 285 605 418 47
32 236 | 6,230 | 1785 | 1,700 | 2,730 |1, 1,300 | 200 | 418| 640 34
25 390 | 5,510 | 1,200 | 1,490 | 2,050 | 1,070 | 1,300 165 262 825 34
16 168 | 4,470 | 1,300 | 1,390 | 1,810 | 865 2,310 | 135| 200 | 538 40
11 153 | 1,390 { 2,050 | 1,390 | 2,310 945 | 1,810 165 150 418 40
8.8 128 | 1,200 | 2,5 , 3,490 825 | 5,870 135 110 310 40
9.4 721 1,120 7,930 | 1,200 | 6,050 | 1,030 | 6,410 122 262 40
8.2 70 988 | 5,510 | 1,200 | 3,810 | 1,120 | 3,400 | 1,160 | 135 | 200 23
........... 6.4 65 945 | 3,490 | 1,300 | 3,030 825 | 2,310 675 99 165 14
.| 5.2 72 905 | 2, 1,390 | 2,730 865 | 2, 590 475 135 122 10
| 40 1,070 | 8,530 | 1,590 | 1,810 988 | 2, 1,070 150 110 10
. 40 147 | 1,590 | 6,230 |.....___ 1,300 | 2,450 | 2,310 | 1,300 418 122 10
4 48 132 | 1,590 | 4,470 | _...__ 1,200 | 2,880 | 2,310 5 475 220 10
........... 4.0 865 | 8,930 |-.._o.--| 1,070 |_._._._| 3,490 |.ao.o..| 310 182 |oceann

Note.—Gage not read June 10-12; discharge interpolated.

Monithly discharge of Emery River at Deermont, Tenn., for the year ending Sept.
30, 1923

’

[Druinage area, 702 square miles]

Discharge in second-feet
Run-off
Month . . Per in inches
Maximum |Minimum | Mean square
e

OCtODeT - o o oo aaas 81 4.0 24.4 0. 035 0.04
November..... . 390 12 73.8 . 105 .12
10, 800 132 2,680 3.82 4.40
8,930 570 2, 3.35 3.86
14, 200 1,200 4,460 6.35 6.61
15,100 988 4,000 5.70 6. 57
4,470 785 1,730 2.46 2.74
6,410 475 2, 160 3.08 3.55
2,310 135 T 1.01 1.13
710 99 200 .413 .48
1,160 110 507 .72 .83
262 10 89.6 .128 .14
15,100 4.0 1,580 2.25 30.47
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HIWASSEE RIVER NEAR HAYESVILLE, N. C.

LocarioNn.—At Barnard’s Bridge, a steel highway bridge on road from Hayesville
to Hiwassee, Ga., 1 mile below mouth of Shooting Creek and 214 miles east
of Hayesville, Clay County.

DRAINAGE AREA.—190 square miles (measured on topographic map).

RECORDS AVAILABLE.—May 26, 1907, to December 31, 1909, and August 16,
1922, to September 30, 1923, when station was discontinued.

Gage.—Standard chain gage attached to downstream lower chord of bridge;
read by Mrs. V. A. Barnard. Original gage used to-December 31, 1909,
was a vertical staff attached to a maple tree on left bank about 200 feet
above bridge; same datum.

DiscHARGE MEASUREMENTS.— Made from downstream side of bridge until false-
work of the construction of a new concrete bridge just above interfered with
the distribution of the current at the measuring section. The construction
was discontinued before bridge was completed. Since this interference
measurements have been made from a steel highway bridge 1 mile below.

CHANNEL AND CONTROL.—DBed of stream is composed largely of rock and some
sand; fairly permanent. Channel is straight for 500 feet above and 800
feet below station; current.is swift. Banks are high, but left bank may be
subject to overflow during extreme floods. Control is a rock riffle about 50
feet below gage; fairly permanent.

EXTREMES OF sTAGE.—Maximum stage recorded during year ending September
30, 1923, 11.0 feet at noon December 17; minimum stage, 0.75 foot at 5
p- m. November 5 and 7 a. m. November 15.

1907-1909 and 1922-1923: Maximum stage recorded, 11.9 feet at noon
Marech 13, 1909; minimum stage recorded, 0.72 foot October 8, 1908.

Ice—Stage discharge relation probably never affected by ice.

REGUuLaTION.—Negligible.

Accuracy.—The record of discharge prepared on basis of the available data was
found to be erratic and is therefore withheld from publication. The coffer-
dams for the new bridge confined the water to a narrow channel and frequent
changes in stage-discharge relation must have occurred.

Discharge measurements of Hiwassee River near Hayesville, N. C., during the years
ending Sept. 30, 1922 and 1923

Date Made by— 1 | o || Date Made by— e | o
1922 Feet | Sec.t. 1923 Feet | Sec.~ft.
Aug. 17 | L.J. Hall......_____._. 1.22 290 {June 8| L.J.Hall _.___..__.__._ 1.94 693
Aog, 30| T. 7. ond WK, Hail| Lss| oo

e Measured from highway bridge 1 mile below gage.

Daily gage height, in feet, of Hiwassee River near Hayesville, N. C., for the period
Aug. 16, 1922, to Sept. 30, 1923

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

it
-
i

st mi i nt o
G &
©
&




TENNESSEE RIVER BASIN 195

Daily gage height, in feet, of Hiwassee River near Hayssville, N. C., for the perivd
. Aug. 18, 1922, to Sept. 30, 1983—Continued

.

Day Oet. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0.9 0.85 ] 0.8 3.4 1.8 L55] L5 166 2.8 1.55 ) 1.8 1.3
.95 .9 1.85| 2.2 2151 1.5 1.5 1.6 24 |'1.8 1.55 1.3
.9 .9 23| 1.5 21 1,45 1.55| L1566} 22y .6 | L& 1.35
.9 .8 L7 1.65| 2.15| 1.5 1.7 1.55 | 206 1.85| 1.45 1.55
.8 .8 1.3 1.55| 3.8 1.45 | L6 L7 215 1.85| 1.45 1.4
1.0 .8 .15 | L& 3.3 1.5 1.5 1.5656 | 2.0 15 1.65 1.3
1.25 .8 1.1 L5 2.3 1.95} L5 L5571 205 2064 L8 1. 45
15 .8 1.2 145 2205| L7 1.65] L7 2.0 1.75| 1.65 1.35
1.15 .8 1.95 ( 1.4 1.9 1.6 1.55 | 1.6 1.8 | 1.9 1.95 1.25
1.0 .8 14| L3 1.9 1.6 L5 1.55 ) L7 1.6 175 1.25
.95 .8 1.25| .25} L8 L7 | 1.45| L5 1.8 1.45| 1.65 1.2
.95 .8 1.3 1.2 1.76| 1.8 1.45| 1.45] 2.8 1.45 | 1.55 1.2
.9 .8 .25 1.2 4.9 2.8 3.4 1.6 2.2 2.4 1.55 1.2
.9 .8 1.1 L3 2551 225 2.8 1.5 195 | L55| 1.45 1.2
.9 .8 3.5 1.5 215 19 21 1.6 1.85) L9 1.4 1.15
.9 .95 L8 L3 1.95| 3.2 185 | 23 L7 1.55 | 136 1.15
.9 .8 | 81 12| L9 3.1 .75 L95| L7 3.0 1.35 1.15
.85 .8 2.9 1.2 1751 2.5 1,7 1.75; 165} 185, L65 1.15
. . 20 1.3 1.7 2.4 16 L65| L6654 1L65]| L4 1.15
175 L3 L7 205 L55| 2.5 2.1 1.55 4 1.35 1.15
1.7 1.25| L65| 205 L65| 2.3 1.7 1.5656 | 1.35 2,16
1.451 L35| L5 1.9 .56 2.0 1.7 L5 1.3 1.25

1.3 L75| L45| 2156} L5665 2.2 1.751 15656 | 2.45 1.2
1.2 25 145 1.8 L75| 2.0 2.3 L5 155 115

.25 1.8 ] 1.4 L8 1.6 19 1.75| 1.8 1.4 1.15

115 L6565 L6 175 L55| 2.0 L7 | L5 135 1.15
1.3 L8 1.9 1.7 1.6 215 16 L5 13 1.15

2.3 2.0 1.65) 165| 175} 2.4 2.5 2.7 1.7 1.15

1.65| 1.8 .| 1.e5| 20 3.6 1.8 | 1.8 | L8 1.1

1.5 1.9 1.6 1.8 4.8 L7 1.6 1.4 1.1

L7 1.9 ) Y O P 3.4 |coo..f LB 1.3 |eroaeee

HIWASSEE RIVER AT MURPHY, N, C.

Locarion.—At highway bridge 300 feet west of Louisville & Nashville Railroad
station, four blocks west of courthouse in Murphy, Cherokee County, and
hdlf a mile above mouth of Valley River.

DRAINAGE AREA.—410 square miles (measured on topographic map).

RECORDS AVAILABLE.—June 26, 1896, to June 30, 1917; October 27, 1918, to
September 30, 1923.

GaGgE.—Chain gage attached to downstream handrail of new concrete highway
bridge, installed January 30, 1921. Prior to that date a chain gage was
attached to downstream side of steel bridge immediately below concrete
bridge. Datum of gage raised 2 feet on January 30, 1921.

DIsCHARGE MEASUREMENTS.—Made from new concrete bridge to which gage is
attached. . .
CHANNEL AND CONTROL.—Channel straight for several hundred feet above and
below gage. Bed is mostly solid roek and river is confined by concrete
abutments. Control formed by rock, boulder, and gravel rifie and by
masonry piers of railroad bridge; fairly permanent. A fish trap about 400
feet downstream, constructed about August, 1922, has becoane a part of the

control. :

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.85 feet
evening reading December 17 (discharge, 13,400 second-feet); minimum
stage, 3.48 feet at 4 p. m. November 10 and 26 (discharge, 225 second-feet).

1896-1923: Maximum stage recorded, 18.4 feet (old gage) March 19, 1899
(discharge, 22,400 second-feet); minimum stage, 4.8 feet (old gage) Septem-
ber 18, 1914 (discharge, 140 second-feet).

Ice.—None during year.

ReaurarioNn.—Negligible.

49245—261—wsp 563——14
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Accuracy.—Stage-discharge relation changed October 6, 1922. Rating curve
used from October 7 to September 30 well defined below 5,000 second-feet.
There were no discharge measurements to define the stage-discharge relation
from August 23 to October 6, 1922, but a comparison of hydrographs of this
station with those for Hayesville, N. C., and Reliance, Tenn., shows that
there were three shifts in the relation caused by the fish trap. Gage read
to half-tenths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table except as noted in footnote to daily-discharge

table. Records good.

Discharge measurements of Hiwassee River at Murphy, N. C., during the year
ending Sept. 30, 1923

Dato | Madeby— |, O35 | Dl | Dae | Madory— | dads| Dl
Sec.-ft. Feet | Sec.-ft.
Jan., 2 1,950 || Aug. 29 | L. J. Hall and W. R.
une 3 S,
J 11 1,300 King . 4,34 818
12 |.. 4,450 29 | Charlton and King....| 4.34 804
Aug. 28 586
28
592

Daily discharge, in second-feet, of Hiwassee River at Murphy, N. C., for the year
© ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1,520 | 1,170 | 1,060 | 1,280 | 2,500 | 1,010 780 540
2,350 | 1,060 | 1,060 | 1,170 | 2,200 | 1,170 780 470
2,200 | 1,060 | 1,120 | 1,120 | 1,770 | 1,060 695 505
2,350 | 1,060 | 1,220 | 1,120 | 1,640 | 1,060 | 615 578
4,360 | 1,060 | 1,340 | 1,120 | 1,640 | 870 615 615
2,820 | 1,010 | 1,220 ] 1, 1,520 870 615 540
2,200 | 2,200 | 1,170 { 1,010 | 1,640 | 870 | 1,910 470
1,910 | 1,520 | 1, 1,460 | 1,520 960 | 1,120 470
(1,640 | 1,340 | 1,170 | 1,220 | 1,340 | 1,280 | 870 457
1,520 | 1,280 | 1, 1,060 | 1,220 | 825 | 1,060 405
1,400 | 1,910 | 1,010 | 1,010 | 1,220 780 870 376
1,400 | 1,910 860 960 | 2,990 738 695 418
5,080 | 3,330 | 3,160 | 1,400 | 2,050 870 915 405
3,500 | 2,500 | 3, 1,120 | 1,520 | 960 695 345
2,350 | 1,910 |-2, 1,640 | 1,400 | ' 870 615 357
1,910 | 8,330 | 1,770 | 3,160 | 1,220 615 357
1,640 | 4,010 | 1,520 | 2,050 | 1,120 | 1,910 | 540 345
1,460 [ 2,820 | 1, 1,520 { 1,060 | 1,280 | 1,010 345
1,340 [ 2,660 | 1, 1,340 | 1,060 960 695 345
1,280 | 2,050 | 1,170 | 1,770 | 1,280 | 870 615 345
1,220 | 1,910 | 1,220 | 2,200 | 1,120 | 780 | 540 615
1,170 | 1,640 | 1,170 | 1,640 | 1,060 695 540 438
1,060 | 1,770 | 1, 1,910 | 1,220 695 | 1,400 |. 393
1,010 | 1,770 | 1,120 | 2,050 | 1,170 655 | 870 357
1,010 | 1,640 | 1,120 | 1,520 | 1,170 870 655 345
1,060 | 1,520 | 1,060 | 1,640 960 655 615 393
1,640 { 1,400 | 1,120 | 1,770 | 1,060 615 578 345
1,280 | 1,340 | 1,340 | 2,350 | 2,350 | 655 615 333
....... ,220 | 1,640 | 3,330 | 1,520 | 1,280 780 297
- 1,220 | 1,460 | 4,180 | 1,170 780 615 285
....... 1,120 |oocoo| 2,990 |aeeo__| 605 578 |acmaaan

NortE.—Discharge Oct. 1 to 6 estimated from a comparison of hydrographs with Hiwassee River at

Hayesville, N. C.
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Monthly discharge of Hiwassee River at % ggphy, N. C., for the year ending Sept. 30,

[Drainage area, 410 square miles]

Discharge in second-feet

Run-off
Month ) Per | ininches
Maximum | Minimum | Mean square
mile

825 270 346 0.844 0.97
540 250 299 . 729 .81
9, 940 270 1, 530 3.73 4.30
4,360 695 1,360 3.32 3.83
5,080 1,010 1,920 4.68 4.87
4,010 1,010 1, 4.39 5.06
3, 500 960 1,400 3.41 3.80
, 180 960 1,720 4.20 4.84
2,940 960 1,490 3.63 4.05
1,910 615 915 2.23 2.57
1,910 540 778 1.90 2.19
615 285 416 1.01 113
9, 940 250 1,160 2.83 38.42

HIWASSEE RIVER AT RELIANCE, TENN,

LocaTioN.—At county highway bridge at Reliance, Polk County, one-fourth
mile below Louisville & Nashville Railroad bridge, 134 miles below mouth of
Lost Creek, and 134 miles above mouth of Spring Creek.

DRAINAGE AREA.—1,180 square miles.

REcoRDs avarLaBLE.—August 17, 1900, to December 31, 1913; and February
1, 1919, to September 30, 1923,

Gace.—Chain gage attached to downstream railing of bridge, installed November
10, 1921; read by Warner Smith. Previous to this date gage was vertical
staff in two sections, located 150 feet upstream from the Louisville & Nash-
ville Railroad bridge. New gage was set s0 as to read about the same as the
staff gage at a stage of 1.5 feet. R

DiscHARGE MEASUREMENTS.—Made from 5-span highway bridge during high
and medium stages and from railroad bridge during low stages. Section at
highway bridge is too rocky and shallow for accurate measurements below a
stage of 2.0 feet. Railroad bridge makes a decided angle with the current
making corrections for angle necessary.

CHANNEL AND coNTRoL.—Channel is wide and shallow, bed composed of coarse
gravel and boulders. Right bank subject to overflow at stages above 8
feet; left bank high and is not overflowed. Control is coarse gravel and rock
shoal at head of island 100 feet downstream from gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.0 feet at
5 p. m. December 17 (discharge, 28,000 second-feet) ; minimum stage, 1.15
feet at 7 a. m. November 27 (discharge, 798 second-feet).

1900-1913; 1919-1923: Maximum stage recorded, 15.2 feet November 19,
1906 (discharge, not determined); minimum stage, 0.70 foot October 19-26°
1904 (discharge, 380 second-feet).

Ice.—RStage-discharge relation not affected by ice.

REGcuLATION.—None of any consequence.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 12,000 second-feet; extended above that point. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good below 12,000 second-feet;
fair above that point.
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Discharge measurements of Hiwassee River at Reliance, Tenn., during the year
ending Sept. 30, 1923

- Gage Dis- _ Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet | Sec.ft. Feet | Sec.ft.
1.72 1,790 || Apr. 14 4.58 9,
1.73 1,760 ay 30 4.51 9,420
3.61| 6,610 | Aug. 25 1.80| 1,930
2.15 2,770 30 | King and Charlton 1.68 1, 690
2.20 2. 810 .
Daily discharge, in second-feet, of Hiwassee River al Reliance, Tenn., for the year
ending Sept. 30, 1923
Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
848 822 848 | 7,140 1 4,110 | 3,110 | 2,870 | 3, 6,260 | 2,870 | 2,390 | 1,430
822 | 1,320 | 5080 | 4,630 | 2,750 | 2,750 | 3,110 | 4,800 | 2,630 | 2,510 | 1,320
8221 5980 | 4,110 | 6,260 | 2,630 ] 2,750 2, 4,370 | 2,750 | 2,160 | 1,250
822 4,890 | 3,360 | 6,550 | 2,750 | 3,480 | 2,870 | 3,860 | 2,750 | 1,820 | 1,720
822 | 3,240 ( 2,870 | 9,030 | 2,870 | 4,110 | 2,990 | 3,860 | 2,630 | 1,720 | 1,520
822 | 2,040 | 2,510 | 10,400 | 2,870 | 3,610 | 2,990 | 3,860 | 2,510 | 1,820 | 1,520
874 | 1,520 | 2,390 | 6,550 | 7,140 | 3,110 | 2,750 | 3, 2,630 | 2,630 | 1,430
848 | 1,430 | 2,510 | 5,160 | 4,890 | 3,240 3,110 | 4,110 | 2,750 | 2,160 | 1,340
848 | 1,820 2,160 | 4,370 | 3,860 ! 3,480 | 3,610, 3,610 | 3,480 | 3,360 | 1,320
835 | 3,110 | 2,040 | 4,370 | 3,860 | 2,990 | 2,870 | 3,240 | 2,630 | 2,510 | 1,250
822 | 2,390 | 1,820 | 4,110 5,430 | 2,870 | 2,750 | 3,480 | 2,160 | 2,510 | 1,200
822 | 2,040 | 1,820 | 3,8 5,160 | 2,750 | 2,630 | 5 160 | 2,040 | 2,040 | 1,160
822 | 2,390 | 1,720 | 11,500 | 6,260 | 4,880 | 3,860 | 5,980 | 2,040 | 2,280 | 1,140
8221 2, 1,720 | 10,400 | 6,550 | 11,500 | 3, 4,110 | 3,480 | 2,280 | 1,110
860! 7,1 2,630 | 6,260 | 4,800 | 5,980 | 3,110 ; 3,480 | 2,390 | 1,820 | 1,080
160 916 | 1,060 | 10,700 | 2,390 | 4,800 | 6,260 | 4,630 | 9,700 | 3,240 | 2,510 | 1,720 | 1,080
4,110 | 6,260 | 2,990 | 4,800 | 1,620 | 1,030
3,860 | 4,370 | 2,090 | 5,430 | 2,900 | 1,030
3,480 | 4,110 | 2,630 | 2,870 | 3,360 | 1,050
3,240 | 4,630 | 2,510 | 2,300 | 1,930 | 1,060
3,240 | 4,110 | 2,870 | 2,160 | 1,620 | 1,230
3,480 4,110 | 2,630 | 2,040 | 1,520 | 1,520
3,110 | 5,160 | 2,510 | 2,390 | 2,510 | 1,210
3,860 | 4,370 | 3,360 | 1,930 | 3, 1, 060
3,360 | 4,110 | 3,240 } 1,820 | 1,930 | 1,050
2,870 | 4,110 | 3,110 | 2,040 | 1,620 | 1,030
2,870 | 4,370 | 2,760 | 1,720 { 1,520 | 1,030
3,240 | 4,8%0 | 6,840 | 2,160 | 1,620 | 1,030
3,860 | 7,440 | 4,890 | 5,700 | 2,040 986
£110 | 9,030 | 3,48 | 3,110 | 1,820 | 930
........ 9,080 [_.._..{2040 | 1,520 |--oo...

Monthly discharge of Hiwassee River at Reliance, Tenn., for the year ending Sept.
30, 1923

[Drainage area, 1,180 square miles]

Discharge in second-feet
Run-off
Month Per -
Maximum | Minimum | Mean square | ntinches
mile

1,930 810 935 0.792 0.91
1, 060 822 863 . 732 .82
25, 200 848 4, 260 3.61 4,16
13, 000 1,720 3,420 2.90 3.34
11, 500 2,510 5,040 4,27 4.45
14, 500 2,630 4,820 4.09 4,72
11, 500 2,750 3, 790 3.21 3.58
9, 700 2,630 4,390 3.72 4.29
840 2,510 3,810 3.22 3. 59
5,700 1,720 2,740 2.32 2.68
3, 860 1, 520 2,170 184 2,12
1,720 930 1,200 1.02 1.14
25,200 810 3,110 2.64 35. 80
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HIWASSEE RIVER AT CEARLESTON, TENN.

Location.—At Southern Railway bridge at Charleston, Bradley County, 12
miles below confluence with Ocoee River.

DRAINAGE AREA.—2,300 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 1, 1899, to December 31, 1902; and October 1,
1920, to September 30, 1923. Gage-height record has been obtained by the
United States Weather Bureau since 1893.

‘GAgeE.—Chain gage bolted to ties on dowstream side of railroad bridge; installed
September 29, 1922; read by J. T. Weeks and Neil Parkinson. Gage used
previous to September 29, 1922, is a vertical staff located on the middle pier
of the railroad bridge. Elevation of zero of gage 667.08 feet above mean
sea level (Tenessee River survey datum).

CHANNEL AND coNTROL.—Bed composed of rock and gravel; slightly shifting.
Left bank high and not subject to overflow; right bank low and is overflowed
during high stages. River is confined to one channel at all stages. Chan-
nel straight for 500 feet above and below gage. Control for ordinary stages is
formed by several spur dikes about one mile downstream; fairly permanent.
Stage-discharge relation may be affected by backwater from Tennessee
River during high stages. « ’

DiscHARGE MEASUREMENTS.—Made from downstream side of four-span highway
bridge, 500 feet upstream from gage.

EXTREMES OF 'DISCHARGE.—Maximum stage recorded during year, 18.4 feet
at 7 a. m. December 18 (discharge, 29,500 second-feet); minimum stage,
—0.5 foot at 7 a. m. November 26 (discharge, 860 second-feet).

1920-1923: Maximum stage recorded, 26.7 feet-at 1 p. m. January 22, 1922
(diseharge, 49,500 second-feet) ; minimum stage, that of November 26, 1922.

The United States Weather Bureau reports a stage of 32.5 feet March 31,
1886.

ReGgurLaTION.—The Tennessee Electric Power Co.’s ‘hyrdroelectric plants on
QOcoee River cause considerable regulation of flow during low-water periods.
The first of these plants was put in operation in 1912,

Accuracy.—Stage-discharge relation fairly permanent; possibly affected by
backwater from Tennessee River during high stages. Rating curve fairly well
defined between 1,200 and 15,000 second-feet; poorly defined between 15,000
and 40,000 second-feet. Gage read to tenths once daily prior to September
7; read to hundredths twice daily since that date. Daily discharge ascer-
tained by applying daily or mean daily gage height to rating table. Records
fair below 15,000 second~feet; subject to considerable efror above that point.

‘CoorrrATION.—Gage-height record prior to September 7, 1923, furnished by
United States Weather Bureau.

Discharge measurements of Hiwassee River at Charleston, Tenn., during the year
ending Sept. 30, 1923

Do | ety |90 P | bae | aaeny— | S| Dl
|
Feet | Sec.ft. Feet | Sec.-ft.
Nov, 21 0.93 1,620 || Apr. 10 | P. E. Hanson_...._.._.. 4.26 5, 360
Jan., 11 2.43 3,360 || May 29 | Withee and Livingston.| 10.10 | 14,400
Feb. 2? Z 3; lg, tl}gg Aug. 31 | Duncan Charlton._....| 1.83 2, 500
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Daily discharge, in second-feet, of Hiwassee River at Charleston, Tenn., for the year
ending Sept. 30, 1923

Day | Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
440 | 1,370 | .8,450 | 8,450 | 4,720 | 4,860 | 6,960 | 12,200 | 4,860 | 4,200 | 2,890
300 | 1,230 | 9,950 | 7,850 | 3,940 | 4,720 | 6,120 | 9,350 | 4,200 | 3,460 | 2,680
230 6,120 | 6,680 | 9,650, 3,940 | 5,420 | 5000 8150 | 6,680 | 3,340 | 2,680
230 | 9,350 | 5,560 | 13,000 | 3,820 | 5840 | 4,590 7,250 { 5,700 | 3,000 | 3,220
300 | 5,560 | 3,040 | 14,100 | 3,700 | 7,700 | 5280 | 5,840 4, 3,000 { 2,680
370 | 38,7001 3,700 | 17,500 | 4,720 | 7,250 | 5,420 6,120' 3,460 | 2,800 | 3,000
670 | 2, 3,460 | 17,500 | 12,500 | 5, 50001 7,250, 3,940 ! 3,700 | 2,780
670 | 2,380 | 3,220 | 13,100 | 13,800 | 4,330 | 5,000 | 8,750 | 5,140 | 3,220 | 3,000
510 680 | 3,700 9, 9,950 | 5,840 | 6,120 | 6,680 | 6,120 5140 | 2, 100
370 | 4,200 | 3,220 | 8,450 | 8,300 | 4,590 | 5000 5,560 | 3,700 | 9,500 | 2 190
170 | 3,460 | 2,580 1 8,150 | 9,200 | 5,280 4,590 | 7,850 | 3,340 | 8,750 | 2,780

,000| 2,480 | 2,580 | 5, 9,950 | 5,140 | 4,590 ,650 | 3,110 | 4, 2, 580
950 | 2,680 | 2,480 | 9,350 | 9,650 [* 5,700 | 5,420 3,460 | 4,460 | 2,480
000 | 2,680 | 2,480 | 23, 10,900 | 16,100 | 7,100 8,150 | 4,330 | 5, 2,100
900 | 4,720 | 2,680 | 16,800 | 9,350 | 15,400 | 6,120 | 6,400 | 4,070 | §, 2, 100

1,370 | 16,800 | 2,680 | 11,500 | 9,500 | 12,000 | 11,400 | 5,840 | 3,700 | 3,460 | 1,590
1,370 | 11,800 | 3,220 )y 20,700 | 7,850 | 18,700 | 5,000 3,110 | 1,750
1,370 | 29, 3,000 | 6,820 | 18,900 | 7,250 | 10,200 | 3,040 | 19,400 | 3,700 | 2,190
1,440 | 19,200 | 2,680 | 5, 14,900 | 6, 8,000 | 4,720 | 11,500 | 6,120 | 2,120
1,300 | 10, 600 2,800 | 6, 13,100 | 6,120 7,400 5,700 | 7,5 4,860 | 2,190
1,230 | 7,850 | 2,890 | 6,120 10,600 | 5840 | 9,800 | 4,330 | 5,700 | 3,220 | 1,830
1,110 | &, 3,700 | 5, 8,450 | 5,840 | 9,650 | 4,070 | 4,590 ! 3,340 | 1,510
1,0 3,940 | 4,200 | 4,330 9,950 | 35, 8,750 | 3,040 | 4,200 3,110 | 1,370
950 | 3,700 | 16,100 | 3,940 | 11,200 680 | 9,050 | 4,460 3,700 | 3,580 | 1,23
900 | 3,220 { 16,800 , 71 9,950 | 6,400 | 8,750 | 6,120 3,940 | 5,000 | 1,440
860 | 2,780 | 10, 200 8,000 6,120{ 3,700 | 2,800 | 1,670
1,000 | 2,580 | 9,3 8,000 | 4,590 | 3,460 | 2,580 | 1,920
1,230 | 3,220 | 9,350 8,450 | 6,120 | 2,580 | 2,580 | 2,190
1,170 | 3,700 | 7,250 13,600 | 13,100 | 4,070 | 3,220 | 2,280
1,110 | 3,220 | 6,960 14,200 | 5,280 | 9,350 | 3,000 | 1,920
....... 6, 400 8,150 16,100 {___.....| 6,400 | 2,680 |__._.__

Monthly discharge of Hiwassee River at Charleston, Tenn., for the year ending
Sept. 30, 1923 .

[Drainage area, 2,300 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October. ................. e 2,680 200 1,490 0.648 0.75
November......_..___. e m——ann 1, 670 860 1,220 . 530 .59
December. ... e 29, 500 1,230 6,090 2.65 3.06
16,800 2,480 5,620 244 2,81
, 600 3,460 9, 300 4,04 4.21
700 3,700 9, 150 3.98 4. 59
16, 100 4,330 6,730 2.03 | 3.27
18, 700 4, 590 8, 140 3.54 4.08
13, 800 3,940 6, 880 2.99 3.34
19, 400 2, 580 5,370 2.33 2.69
9, 500 2, 580 4,070 1.77 2.04
3,220 1,230 2, . 965 1.08
29, 500 860 5, 510 2.40 32.51
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SHOOTING CREEK NEAR HAYESVILLE, N. C.

LocaTioN.—A#% steel highway bridge on new road being built from Hayesville
to Franklin, N. C., 100 feet downstream from new concrete highway bridge,
5 miles from Hiwassee River and 7%4 miles southeast of Hayesville, Clay
County.

DRAINAGE AREA.—37.9 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 15, 1922, to September 30, 1923.

Gage.—Chain gage attached to upstream handrail of bridge; read by Mrs.
Lena Kitchens. i

DiscEARGE MEASUREMENTS.—Made from downstream side of the bridge.

CHANNEL AND CONTROL.—Bed of stream composed of gravel and sand; probably
shifting. Left bank is high, rocky, and not subject to overflow. Right
bank is fairly high and is seldom overflowed. Control is a gravel and
boulder shoal 75 feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—1922-1923: Maximum stage ‘recprded, 6.80 feet,
morning reading December 17, 1922 (discharge, 2,380 second-feet) ; minimum
stage, 1.72 feet, evening reading October 5, 1922 (discharge, 20 second-feet).

Ice.—Stage-discharge relation probably never aﬂected by ice.

REecuLaTION,—Probably negligible.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined ‘between 40 and 300 second-feet; extended above 300 second-feet,
Gage read to hundredths twice daily. Daily dlscha.rge ascertained by
applying mean daily gage height to rating table. Récords goods.

Discharge measurements of Shooting Creek near Hayesville, N. C., during the years
ending Sept. 30, 1922 and 1923

Date Made by— Igiaﬁt clgirsg-e Date Made by— h%iag%:t cl?;rsée
w22 | Peet | Secft. || 102 Peet | Secft.

Aug. 15| L Y. Hall............. 2.00 440 || June 9| L.J. Hall._.oooee. oo 2.72 145
15 do. 2.12 54.4 || Aug. 30 | L. J. and W. E, Hall| 217 55.3

Daily discharge, in second-feet, of Shooting Creek mear Hayesville, N. C., for the
. years ending Sept. 30, 1922 and 1923

s

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

8
Tasser BRR%8
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Daily discharge, in second-feet, of Shooting Creek near Hayesville, N. C., for the
years ending Sept. 30, 1922 and 1923—Coutinued

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

24 24 27 320 162 124 116 120 243
24 24 243 206 256 119 113 113 195
24 24 209 184 256 113 113 111 173
23 24 152 133 256 133 133 110 152
21 24 97 124 393 113 133 108 162
34 24 79 119 270 142 120 102 206
47 28 66 110 206 184 113 116 173
38 25 82 103 | . 184 162 162 120 152
32 24 102 04 184 142 118 110 133
29 24 117 88 184 142 111 104 14
24 94 162 184 108 102 133
24 91 152 195 106 98 206
24 82 745 314 314 122 184
24 98
33 562 1 195 196 218 133

218 329 162 206 14
184 344 152 162 17
162 270 152 133 108
218 100 152 256 142 120 102
162 100 142 206 142 206 142

o
S

86

84

80

79 329 20 256 108 152
24 243

08

97

06

RABNY BRRRE VLR
<]

REBENRE NRIBR REENE B8RSR

July | Aug. | Sept,
98 74 40
104 68 49
113 66 b1
108 65
96 62 52
88 329 47
86| 108
94 111 |- 46
79 185 41
75 133 39
71 o7 39
69 85 40
152 82 38
133 72 38
120 70 37
102 63 35
173 60 35
152 103 35
111 64
100 63 38
88 54 142
B 57 38
75 92 36
71 64 33
110 59 33
B %| u
184 | 92 30
100 71 28
78 57 23
71 51 |.-..-. .-

Monthly discharge of Shooting Creek near Hayesville, N. C., for the years ending
e

pt. 30, 1922 and 1923

[Drainage area, 37.9 square miles]

Discharge in second-feet .
Run-off
Month Per | ininches
Maximum | Minimum | Mean square
. mile
August 15-31. 52 31 39.1 103 0.65
September.. 195 25 38.4 LO1 LI3
1922-23
54 21 27.8 .734 .85
24 29.2 . 770 . 86
1,470 27 195 5.15 5.94
3 79 141 3.72 4.29
745 117 211 5.57 5, 80
344 113 182 4,80 5. 563
314 106 1 3.69 412
98 159 4.20 4.84
243 98 146 3.85 4.3C
184 65 100 2.64 3.04
329 51 86.5 2.28 2.63
142 28 42.8 1.13 1.26
1,470 21 121 3.19 43. 46
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VALLEY RIVER AT TOMOTLA, N. C.

LocaTtion.—At steel highway bridge 600 feet from Tomotla post office, Cherokee
County, half a mile upstream from mouth of Rodgers Creek and 5 miles
northeast of Murphy.

DRAINAGE AREA.—106 square miles (measured on topographic map).

RECORDS AVAILABLE.—June 29, 1904, to December 31, 1909; January 21, 1914,
to April 30, 1917; October 29, 1918, to September 30, 1923.

Gage.—Chain gage nn upstream side of bridge, installed August 19, 1922; read
by J. T. Hayes. For history of gage used prior to August 19, 1922, see
Water-Supply Paper 543.

- DISCHARGE MEASUREMENTS.—Made from lower side of bridge.

CHANNEL AND coNTroL.—Channel straight for 50 feet above and below gage.
Bed is composed of rock, gravel, and boulders; fairly permanent. Banks
are high, but left side is subject to overflow at extremely high stages. Con-
trol is a rock, gravel, and boulder riffie just below bridge.

EXTREMES oF DISCHARGE.— Maximum stage recorded during year, 10.35 feet at-
5.30 p. m. December 17, 1922 (discharge, 3,820 second-feet); minimum
stage, 0.88 foot frequently during October and November (discharge, 56-
second-feet).

1904-1909, 1914-1917, and 1918-1923: Maximum stage recorded, 17.3
feet November 19, 1906 (discharge, 7,780 second-feet); mirimum discharge
22 second-feet October 28 to November 2; 1904.

Ice.—None during year.

REeguLAaTION.—Negligible.

Accuracy.—Stage-discharge relation permanent during year. Rating curve welk
defined below 3,500 second-feet. Gage read to half-tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measurements of Valley River at Tomotla, N. C., during the year ending
Sept. 30, 1923

Date Made by— h(g{‘ggft clIn)aerge Date Madeby— h%‘f‘g& clln)s,if-ge
Feet | Sec.-ft.
Jan. 8| L.J.Hall 2.56 420 || Aug. 28 | W.R. Kingand W.E. | Feet | Sec.-ft.
June 12 j.....do._.._ 3.37 716 Hall. . eee. 1.94 262
13 - nees! do. 3.23 666 28 | Duncan Charlton and
Aug. 28| L.J.and W.E. Hall__.| 201 217 W.E. Hall_.._....... 191 259
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Daily discharge, in second-feet, of Valley River ai Tomotla, N. C., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. [ May | June | July | Aug. | Sept.
62 58 68 | 1,210 590 322 308 204 488 218 144 102
59 59 488 590 732 204 364 280 304 196 144 98
58 59 984 488 | 1,020 280 364 267 364 i85 134 107
56 58 424 350 | 1,020 322 456 267 174 144 104
56 56 242 308 | 1,410 204 456 254 336 456 134 114
66 59 196 308 | 1,020 336 424 242 308 267 144 102
98 70 164 267 732 804 364 336 242" 98

121 682 207 254 624 556 3% 350 322 218 230 08
79 60 424 230 522 456 350 196 174 92
70 59 308 218 590 424 336 267 267 164 164 88
64 59 242 207 488 804 308 242 556 154 164 84
64 59 254 196 522 660 204 230 522 154 154 84
65 59 218 185 | 2,620 | 1,250 912 488 488 164 174 79
70 58 267 185 | 1,330 840 984 350 379 154 144 77
66 116 | 1, 580 394 804 624 660 488 322 144 134 74

70 107 840 280 660 | 1,100 456 876 280 144 123 72
74 66 | 2,700 242 556 | 1,290 732 590 254 218 120 72
65 65 | 1,060 230 488 | 1,020 379 456 242 218 230 74

60 87 556 230 424 876 379 379 218 164 164 74
59 76 424 242 304 660 336 488 218 154 134 74
59 72 336 218 364 580 364 424 207 144 121 102
58 661 294 280 336 522 322 394 207 134 184 74
118 62 254 556 308 590 336 379 196 134 164 71
62 218 | 1,540 280 500 336 364 207 125 144 72
71 60 207 K 230 522 308 336 196 164 134 74
70 58 456 336 456 204 364 186 120 80
74 218 456 424 308 336 196 120 111
60 77 768 350 379 350 456 488 456 144 70
59 68 254 522 |comeees 336 522 336 242 125 70
59 68 230 556 ... 350 308 696 242 174 109 62
59 K 696 [eooe.| 822 |aeen... 660 154 102 |.......

Nore.—Discharge Dec. 2, 15-17, Feb, 12-14, and Apr. 13 were determined from mean daily gage heights
%sogrtlasined from graph constructed on basis of two daily gage readings and a third reading on Dec¢. 15 and
'eb. 13. ety

Monthly discharge of Valley River q; Tom%tla, N. C., for the year ending Sept.
0, 192

[Drainage area, 106 square miles)

Discharge in second-feet
) Run-off
Month o Per | ininches
Maximum | Minimum | Mean squere
mile

October. - oo e 121 56 69.4 0.655 0.76
November. 116 56 67.3 .635 .71
December. 2, 700 68 467 4.41 5.08
0 £ 11T o S 1, 1856 435 4.10 4,73
February. 2,620 280 688 6.49 6.76
March 1, 280 591 5.58 6.43
April e 204 417 3.98 4,38
L: 3 2R, 876 230 396 3.74 4.31
June 556 186 312 2.04 3.28
July. 456 120 192 181 2.09
August : 280 102 150 1.42 1.64
September. ... ceeaes 114 62 84.0 .792 .88
The year.. 2,700 56 320 3. 41,0°
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NOTTELY RIVER NEAR RANGER, N. C.

LocatioNn.—A% steel highway bridge half a mile downstream from Ranger,
Cherokee County, which is on Louisville & Nashville Railroad, 724 miles
southwest of Murphy.

DRrAINAGE AREA.—272 square miles (measured on topographic maps).

RECORDS AvaiLaBLE.—February 16, 1901, to December 31, 1905; January 22,
1914, to April 30, 1917; October 20, 1918, to September 30, 1923.

Gage.—Chain gage attached to downstream side of steel highway bridge; read
by A. D. Kilpatrick. Gage used 1901-1905 was a vertical staff attached to
old wooden bridge which was destroyed by fire in 1913. Gage used January
22, 1914, to October 28, 1918, was a vertical staff on left bank 75 feet up-
stream from bridge. All gages referred to same datum.

DisCHARGE MEASUREMENTS.—Made from downstream side of the bridge.

CHANNEL AND coNTROL.—Channel straight for 50 feet above and below bridge.
Current somewhat irregular owing to action of a sharp riffle 100 feet above
gage. Bed composed of gravel, sand, and boulders. Right bank high and
not subject to overflow; left bank is overflowed ahove 18-foot stage. Control
is a rock riffle 300 feet downstream; probably permanent.

EXTREMES OF DISCHARGE.—Mazximum stage r:corded during year, 16.0 feet at
4 p. m. December 17 (discharge, 6,100 szcond-feet); minimum stage, 2.74
feet November 12-14 (discharge, 205 second-feet).

1901~1905, 1914-1917, and 1918-1923: Maximum stage recorded, 21.0
feet February 28, 1902 (discharge, not determined); minimum stage, 2.1
feet several periods in 1914 (discharge, 89 second-feet).

Ice.—None during year.

REecuLaTiON.—Negligible.

Accuracy.—Stage-discharge relation changed during flood of December 17, 1922,
Rating curve used before the change well defined below 2,500 second-feet
and extended above that point; curve used after the change well defined
below 1,000 second-feet and extended above that point. Gage read to
hundredths twice daily. Daily discharge ascerfained by applying mean
daily gage height to rating table. Records good.

Discharge measurements of Notiely River near Ranger, N. C., during the year
ending Sept. 30, 1923

Date - Madeby— |0 | omargo || Dote Made by— nareht | charge

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

Jan, 2| L.J. Hall.............. 5.46 978 || Aug. 29 | Duncan Charlton...... 4.20 514
June 11 do, 4.97 796 20 | L.J.Hall_.oauennaannn 4.20
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Daily discharge, in second-feet, of Notiely River near Ranger, N. C., for the year:
ending Sept. 30, 1923 .

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept..
216 226 216 953 545 604 545 836 | 1,380 604 574 387
216 216 326 765 635 545 517 800 | 1,120 574 545 387
216 216 | 1,210 698 698 517 489 731 953 731 489 364
216 216 806 604 | 1,200 489 765 731 874 698 411 698
207 216 587 545 | 2,480 489 731 666 874 604 387 462
278 216 378 545 | 1,380 489 |- 604 604 731 545 462 387
460 216 378 545 993 | 1, 290 545 731 993 635 462 387
732 226 404 489 765 731 574 800 953 765 436 364-
326 216 | 1,290 436 731 666 604 698 800 731 411 341
290 216 604 545 666 666 545 874 341
256 216 765 545 604 |- 874 517 545 341
246 207 635 489 574 | 1, 650 489 517 341
236 | 207 1,380 | 1,600 | 635 | 1,080 | 731 | 1,290 319
236 | 207 1,120 | 2,240 | 604 993 | 517 319
226 236 874 | 1,030 635 731 666 436 319+
246 216 1,880 836 | 1,600 666 668 411 319
246 216 2,190 731 | 1,030 604 | 1,700 364 207
236 216 1, 740 698 800 604 | 1,120 666 207
236 460 1, 666 731 574 731 489 297
226 267 913 635 | 1,120 545 666 462 207
226 226 874 635 ' 1, 517 545 436 341
216 226 993 635 913 | * 489 489 411 341
267 226 800 604 765 731 489 | 1, 700 319
378 216 800 731 | 1,080 | 1,160 480 319
352 216 731 604 993 462 517 319
236 216 698 604 | 1,120 436 462 319+
236 226 666 545 | 1, 650 574 436 297
226 236 635 1,830 | 2,100 913 207
226 226 1,380 | 2,100 | 1,120 800 574 276.
226 | 216 574 | 1,030 | 1,380 | ‘731 | 545| 604 276:
226 (--enu-- 574 ... 1,880 [cceono 462 [ 31 N N,

Nore.—Discharge for Dec. 3, 15-18, and Ang. 23 determined from mean daily gage heights ascertained:
from graph constructed on basis of two daily gage readings.

Monthly discharge of Nottely River marlgagbyer, N. C., for the year ending Sept. 30,
2

[Drainage area, 272 square miles]

Discharge in second-feet
Run-oft
Month Per in‘inghes:
Maximum | Minimram | Mean square
mile
732 207 270 0. 983 1L 14
460 207 220 . 886 . 93.
3, 500 216 847 3.09 3. 56
1, 650 319 531 194 2.24
2,480 436 812 2.96 3.08.
2,190 489 875 3.19 3.68.
2, 240 489 765 2.79 3. 11
2,100 574 984 3.59 414
2,100 489 877 3.20 3.57
1,760 436 670 2.43 2,82
1,700 364 561 2.06 2. 36
698 276 346 1.26 1.41
3, 500 207 647 2.36 32. 04-
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TOCCOOA RIVER NEAR DIAL, GA.

Locarion.—Half a mile above Shallow Ford, 1 mile above Stanley Creek, 214
miles below Big Creek, 334 miles below Noontootley Creek, and 4 miles
mnorthwest of Dial, Fannin County.

DRAINAGE AREA.—175 square miles (measured on topogra.phlc maps).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1923. Records were
obtained at Butts Bridge, a.bout 2 miles above Dial, May 17, 1907, to June
30, 1908.

GAGE.—DBristol water-stage recorder. Sea-level elevation of auxiliary staff gage,
1,781.13 feet (Tennessee Electric Power Co.).

DiSCHARGE MEASUREMENTs.—Made from cable 1,000 feet upstream from gage.

CHANNEL AND CONTROL.—Bed of stream consists of gravel and boulders; fairly
smooth. Left bank is overflowed at a stage of about 12 feet. Control is
formed by the head of rapids just below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet the
afternoon of December 17 (discharge, 3,550 second-feet); minimum stage,
0.85 foot October 4-6 and December 1 and 2 (discharge, 152 second-feet).

1913-1923: Maximum stage recorded, 10.0 feet at 6 p. m. July 9, 1916
(discharge, 9,200 second-feet); minimum stage, 0.55 foot October 13, 29,
and 30, 1914 (discharge, 109 second-feet).

Ice.—Stage-discharge relation not affected by ice.

ReguraTioN.—There are slight diurnal fluctuations due to operation of small
mills upstream.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 4,000 second-feet. Operation of water-stage recorder satis-
factory throughout year. Daily discharge ascertained by applying to rating
table mean daily gage height obtained by inspecting gage-height graph,
except for days of considerable fluctuation in stage, for which it was ascer-
tained by averaging hourly discharge. Records good.

CooreraTIioN.—Gage-height record furnished by Tennessee Electric Power Co.

Discharge measurements of Toccoa River near Dial, Ga., during the year ending
Sept. 30, 1923

Gage Dis-
Date Made by— height | charge
Feet Sec.-ft.
Dee. 21 | Lo J. Hall. oo e cmmnmr e emce e acammaen——meam 1.60 409
Apr. 12| P.E. Hanson ..o cceccceccaemeeem 190 487
Aug. 27 | Duncan Charlton. ... . ccicnmmccccamoeecamem—————moe 154 339
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Daily discharge, in second-feet, of Toccoa River near Dial, Ga., for the year ending
Sept. 30, 1923

Day Oct. | Nov. | Deec. : Jan. | Feb. | Mar. { Apr. | May | June | July | Aug. | Sept.
162 172 155 l 936 444 540 525 962 | 1,300 722 484 379
160 172 1821 680 595 512 507 865 | 1,130, 740 480 367
160 168 249 585 502 575 800 | 1,030 788 419 407
160 165 439 498 615 502 734 832 995 698
158 165 363 453 | 1,260 484 | 686 852 | 995 728 458 471
324 162 341 435 995 575 590 2 680. 471 423
400 168 310 411 758 858 565 728 ' 1,510 | 674| 458 ) 411
401 170 344 391 652 625 625 1,340 669 466 387

165 430 379 600 560 575 1, 620 633 348
21 165 327 363 580 550 550 764 590 651 334
199 162 271 355 0 535 728 962 575 489 334
190 162 347 545 565 516 680 | 1,160 453 330.
178 160 344 330 | 1,440 746 1 1,320 728 2] 933 498 327
175 160 299 338 | 1,060 652 | 1,440 674 898 813 453
178 172 677 379 600 962 | 840 839 642 | 440 202
175 185 514 324 710 | 1,200 832 | 1,200 782 | 605 419 299
178 170 | 2,810 313 625 | 1,270 776 1,040 411 302
175 165 | 1, 050 310 575 2 746 800 716 962 | 545 302
168 223 306 | 540 930 69021 806 680 | 704 302

610 610 962 680 498 427 268

170 165 435 565 | 1, 1,980 | 1,030 | 725 595
170 160 415 435 565 | 1,200 | 1,660 800 408 431 247
170 |...._.. 475 476 575 |meeeeen 1,420 ... 466 408 f-eeen.-

Monthly discharge of Toccoa River near Dial, Ga., for the'year ending Sept. 30, 1928

[Drainage area, 175 square miles]

Discharge in second-feet
Run-off
Month Per | ininches
Maximum | Minimum | Mean square
mile

OCtOber. . - e el 401 158 195 L11 1.28
November. 223 160 168 . 960 1.07
December. cavn oo e et 2,810 155 481 2.75 3.17
January. - 986 306 451 2.58 2.97
B3 gD ET o 1, 440 444 672 3.84 4. 00
1, 270 484 677 | 3.87 4.46
i, 507 769 4,39 4,90
1,980 674 1,010 5.77 6.65
1, 510 669 5. 38 6. 00
1,040 466 663 3.79 4,37
August . o caiaae 745 403 483 2.76 3.18
September . .o e ereeeec e naaeman 630 244 336 1.92 2. 14
The Year - .. .. ceevounmmecarecancann 2, 810 155 570 3.26 44.19
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TOOCOA RIVER NEAR MORGANTON, GA.

LocaTtioN.—At highway bridge on road from Blueridge to Morganton, half a.
mile downstream from mouth of Star Creek, and 2 miles west of Morganton,.
Fannin County.

DRAINAGE AREA.—231 square miles (measured on topographic maps).

RECORDS AVAILABLE.—November 25, 1898, to March 31, 1903; and April 1,
1913, to September 30, 1923. Records 1898 to 1903 published in Water
Supply Paper 197, under ‘““Toccoa River near Blueridge, Ga.”

Gaae.—Bristol water-stage recorder installed in 1914 on right bank 1,000 feet-
downstream from new bridge and 150 feet downstream from old vertical
staff which was used from 1898 to 1903. Zero of both gages, 1,544.5 feet
above sea level.

DiscHARGE MEASUREMENTS.—Made from cable 1,800 feet downstream from gage,.
or from bridge.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders. Banks high;.
left bank subject to overflow at about gage height of 15 feet; right bank is
not subject to overflow. Low-water control is a low shoal just below gage;
high-water control is combination of shoal and banks. Control subject to
small shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water~
stage recorder, 8.6 feet at noon December 17 (discharge, 6,850 second-feet) ;.
minimum mean daily stage, 2.30 feet November 22, 23, 25, 26, 29, and 30,
and December 1 (discharge, 190 second-feet).

1913-1923: Maximum stage recorded, 13.0 feet at 9 p. m. July 9, 1916
(discharge, 13,900 second-feet); minimum stage, 1.8 feet September 10, 14—
17, 23, 29, 30, and October 1, 1914 (discharge, 129 second-feet).

REecuLAaTION.—Slight diurnal fluctuations, probably caused by operation of small
mills upstream.

Accuracy.—Stage-discharge relation practically, permanent. Rating curve well
defined between 200 and 3,500 second-feet. Operation of water-stage
recorder satisfactory throughout the year. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspecting gage-
height graph, except for days of considerable fluctuation in stage, for which
it is ascertained by averaging hourly discharge, and except as indicated in
footnote to table of daily discharge. Records good below 3,500 second-feet;
fair above' that point.

CooPERATION.—Gage-height record furnished by Tennessee Electric Power Co.

Discharge measurements of Toccoa River near Morganton, Ga., during the year
ending Sept. 30, 1923

Date Made by— ook | Dis | Date Made by— 1 | o
Feet Sec.-ft. Feet | Sec.-ft.
Dec. 23 | L.J.Hall.._..._.___.__ 2.82 413 || Apr. 13| P.E. Hanson.......... 3.90 960+
Apr, 12 | P.E. Hanson .o...._... 3.36 594 || Aug. 27 | Duncan Charlton__.___ 3.05 475

NoTE.—Measurements made Apr. 12 and 13 are of doubtful accuracy as meter bearing was badly worn.
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Daily discharge, in second-feet, of Toccoa River near Morganion, Ga., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
) DO 238 222 190 713 1 1,190 | 1,500 | 858 652 465
S, 238 222 | 236 688 | 1,040 | 1,340 | 935 700 455
[ 238 | 218 346 746 970 | 1,260 | 970 | 629 190
4 . 236 222 571 970 | 1,000 | 1,150 865 612 706
| 232 222 364 1,000 | 1,040 | 1,190 830 607 530
[T 349 218 280 830 | 1,080 | 1,120 810 852 480
P, 529 218 272 778 970 | 1,690 791 612 510
- S, 541 211 336 844 | 1,120 | 1,680 804 624 505
| I, 320 207 510 752 | 1,040 | 1,260 752 676 480
B (1 E 268 | 204 398 700 935 | 1,150 | 700 804 460
D B R, 253 200 324 682 900 | 1,190 676 634 426
12 o 250 204 375 658 900 | 1,500 658 602 421
13 246 | 204 308 1,500 | 970 1,190 | 965 634 421
14 . 246 | 200 349 1,860 | 879 | 1,080 | 1,100 602 412
)1 SO, 238 207 | 811 1,190 | 970 | 1,000 784 574 421
16 oo 222 225 637 1,040 ! 1,500 970 765 546 416
) i 222 204 | 3,470 900 | 1,120 935 | 1,270 530 416
8 e 214 200 | 1,320 879 | 1,000 | 900 | 1,200 | 1,360 408
10 e 204 268 706 817 970 851 844 612 421
20 214 236 558 810 | 1,380 830 765 585 421
) F 238 204 505 935 | 1,420 | 858 726 | 541 552
22 . 232 190 421 872 | 1,150 817 726 585 455
b S 256 190 304 810 | 1,180 866 765 998 421
A 276 194 385 851 | 1,260 | 1,330 | 676 752 480
b S 238 190 376 718 1 1,120 | 935 658 585" 460
b/ T 236 190 | 349 746 | 1,190 [ 865 634 563 430
1 (O 232 197 | 401 970 | 1,500 | 830 | 618 630 403
b R 232 204 858 1,040 | 2,050 | 1,620 | 862 590 394
20 . 232 190 536 2,050 | 2,200 | 1,230 | 1,150 746 304
) 232 190 | 450 1,500 | 1,930 970 | 720 568 385
) D 228 |.o_.-. 430 | 541 [o...-.| T30 |....... 1,680 oo 652 505 {iceeeen

Nore.—Gage not operating Dec. 30, 31, Jan. 1-5; discharge ascertained by using mean of morning and

afternoon readings of staff gage.

Monthly discharge of Toccoa River near % ggganton, Ga., for the year ending Sept. 30,

[Drainage area, 231 square miles]

Discharge in second-feet
Run-off
Month . Per in inches
Maximum [Minimum | Mean square
mile

October. - oo eees 541 204 262 1.13 1.30
November._ 268 190 208 . 900 1.00
December. 3,470 190 566 2,45 2.82
January 1,190 344 517 2.24 2, 58
February. 1,770 541 859 3.72 3.87
March. 1,680 634 804 3.87 4,46
April 2,050 658 967 4.19 4, 68
ay. 2, 200 879 1,210 5.24 6.04
June. 1,690 817 1,140 4,94 5.51
July.. 1,270 618 824 3.57 4,12
Augus 1,360 505 652 ‘0 2.82 3.25
September. . ciicmcmaaaan 706 385 455 1.97 2.20
Theyear . e 3,470 190 712 3.08 41,83

OCOEE RIVER AT COPPERREILL, TENN.

LocaTioN.—At Tennessee Copper Co.’s pump house half a mile below highway
bridge in Copperhill, Polk County, one-eighth mile above mouth of Fight~

ingtown Creek.

' DRAINAGE AREA.—374 square miles.
RECORDS AVAILABLE—March 21, 1903, to December 31, 1913; and October 1,

1918, to September 30, 1923.

-
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Gaee.—Staff gage on right bank at pump house, installed November 23, 1914;
read to hundredths twice daily by L. V. Curran.

D1scBARGE MEASUREMENTS.—Made from downstream side of bridge. |

CHANNEL AND CONTROL.—Bed of stream is not permanent at gage. Control is
practically permanent.

EXTREMES oF 8TAGB.—Maximum stage recorded during year, 6.0 feet at 5 p. m.
December 17; minimum stage, 0.65 foot November 25 and 26.

1903-1913; 1919-1923: Maximum stage recorded, 18.5 feet November

19, 1906.

Ice.—Stage-discharge relation not affected by ice.

Recuramion.—There is a slight diurnal fluctuation during extremely low stages,
caused by operation of a few small water-power plants above the gage.

CooreraTioN.—Gage-height record furnished by L. V. Curran.

Data inadequate for determination of discharge.
No discharge measurements were made at this station during year.

Daily gage height, in feet, of Ocoee River at Copperhill, Tenn., for the year ending
Sept. 30, 19283 -

Day ‘| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0.72 2.3 1.4 16 15 2.0 2.6 1.85| 1.65 L3
L3 .75 L45| L35 1.5 1.95| 2.4 25 175 1.25
2,0 145! L7 1.45| 1.6 1.9 2.2 2.1 1.6 .28
19 | 1.35| 1.85| 1.4 | 1.9 | L05| 21 L9 | L35 15
1.4 1.25 1 2.8 1.4 195 2.0 2.2 1.9 1.5 1.45
1.05| 1.2 2.4 1.6 1.7 2.0 2.1 1.8 1. 55 1.3

.80 L15| 2.0 2.3 1.6 1,8 | 2.6 1.9 L6 1.3
Lo [ 12 1.8 1.8 1.8 2.1 2.7 1.8 2.0 1.3
2.1 1.1 1.65| L6 1.656 | 2.0 2.2 .76 L9 1.25
1.4 1.35| 1.6 1.5 1.6 1.9 2.1 1.656| 2.0 1.2
1.2 1.0 1.6 1.7 .55 1.8 2.6 L6 1565 L2
135 | 1.0 1.5 1.6 1.4 1.7 3.2 L.55} L5 L1
1. 45 97| 8.0 2.3 3.0 2.0 2.4 2.3 | 1.8 1.1
1.3 1.0 2.4 1.9 3.0 1.8 2.1 2.3 L5 1.7
2.7 1.3 2.0 L7 2.3 2.0 2.0 1.8 1.4 1. 05
L95| L1 18 2.6 2.0 | 2.8 2.0 L6 1.3 1.05
5.0 10 1.65 ] 2.9 1.8 2.2 .95 2.8 1.3 1.05
2.6 1.0 L7 2.4 1.8 | 2.0 1.85( 2.5 1.8 1. 05
1.7 1.0 1.5 2.3 175 1.9 1.8 1.95| L6 1. 056
1.45| LO5| 1.5 2.0 1.7 | 2.4 1.8 1.75| 14 1.1
1.3 1.7 1.5 1.8 | 1.8 | 2.4 175 | L7 1.3. L5
1.2 1.15] 1.45 1.85 ] L8 2.1 175 | L6 1.3 1. 5
11 195 L4 1.8 | L7 2.0 175 19 2.4 1. 05
105} 2.7 1.4 1.9 1.85 ) 2.2 2.4 1.6 1.8 1. 05

- 1.0 1.85| 1.35| L7 165 21 2.1 1.65 | 1.45 L 06

.98 18 1.4 1.7 1.6 2.2 .85 L6 1.4 115

.98 | 145 21 1.7 1.8 2.5 2.1 L5 1.35 1. 05
1.8 1.5 L75}) L65| 2.0 | 3.1 3.7 2.4 L4 LO
1.35| 1.4 1.6 3.0 3.3 2.4 2.6 1.7 1.0
1.2 1.35 1.6 2.4 3.2 1.95) L76| L4 .98
1.15( L5 L6 feeecoe- 28 [eeeo- 1.8 L3 jeeeeen

OCOEE RIVER AT McHARGE, TENN.

Locarion.—At county highway bridge, half a mile downstream .from McHarge
railroad siding, Polk County, and 234 miles downstream from Copperhill,
Tenn. Potato Creek enters half a mile above gage.

DRAINAGE ARBA.—451 square miles (measured on topegraphic maps).

Recorps aAvarLaBLE.—May 1, 1917, to September 30, 1923.

Gage.—Vertical staff bolted to left downstream side of concrete bridge pier on.
left bank; read by Leslie Rogers.

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge.
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‘CHANNEL AND CONTROL—Right bank high; left bank subject to overflow at
extreme stages, but all water is confined to bridge. Control consists of
solid rock riffle about 300 feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.48 feet at
4.30 p. m. December 17 (discharge, 6,680 second-feet); minimum stage, 0.28
foot November 25-27 and December 1 (discharge, 311 second-feet).

1917-1923: Maximum stage recorded, 11.4 feet at 3.30 p. m. January 21,
1922 (discharge, 13,100 second-feet); minimum stage, that of November
25-27 and December 1, 1922, :

Jcr.—Stage-discharge relation not affected by ice.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well de-
fined between 500 and 5,000 second-feet; extended above 5,000 second-feet.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Records good.

‘CooPERATION.—Gage-height record furnished by Tennessee Electric Power Co.

Discharge measuraments of Ocoee River at McHarge, Tenn., during the year ending
Sept. 30, 1923

Date Made by— lgiag " cllx)a‘rsg.e Date Made by— h%iag%?t cl?ax:sée
Feet | Sec.ft. Feet | Sec.ft.
Dee. 26 | L.J. Hall ..o ... 0.90 643 || Apr. 14 | P, E. Hanson.......... 3.89 3,310
P.E. - %_g; i, gg Aug. 27 | Duncan Charlton...... 1..30 863
']

Daily discharge, in second-feet, of Ocoee River at McHarge, Tenn., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2,150 | 1,020 | 1,160 | 1,020 | 1,670 | 2,250 | 1,320 | 1,000 725
1,160 | 1,240 | 1,000 | 1,020 | 1,400 | 2,150 | 3,620 | 1,090 725
1,020 ; 1,320} 1,020 { 1,020 | 1,320 | 1,760 | 1, 1,020 725
8856 | 1,400 950 | 1,320 | 1,400 | 1,670 | 1,580 950 950

755 | 2,460 950 | 1,400 | 1,580 | 1,580 | 1,320 950 820
755 | 2,160 | 2,460 | 1,240 | 1,580 | 1,490 | 1,240 | 950 820
820 | 1,400 | 1,850 | 1,160 | 1,400 | 2,250 | 1,160 885 788
788 | 1,400 | 1,320 | 1,320 | 1,760 | 2,350 | 1,160 8856 7585
695 | 1,320 | 1,240 | 1,320 | 1,490 | 2,250 | 1,090 | 1,160 725
695 | 1,320 | 1,160 | 1,160 | 1,400 | 1,400 { 1,090 | 1,240 695
695 1 1,320 | 1,320 | 1,000 | 1,240 | 1,950 | 1,020 | 1,240 | . 726
695 | 1,240 | 1,320 950 | 1,160 | 2,900 1,15)30 1,240 726
635 | 3,980 | 3,260 | 2,680 | 1,580 |'2,150 | 1,580 | 1,240 695
665 | 4,240 | 1,400 | 2,900 | 1,320 | 2,050 | 2,050 | 1,160 635
695 | 1,950 | 1,400 | 1,050 | 2,150 | 1,950 | 1,950 | 1,160 580
695 | 1,400 | 3,020 | 1,490 | 2,150 | 1,490 | 2,050 | 1,160 696
665 | 1,320 | 2,150 | 1,400 | 1,400 | 1,400 | 2,460 | 2,700 695
695 | 1,320 | 1,050 | 1,400 | 1,400 | 1,400 | 1,850 | 1,400 695
695 | 1,240 | 2,150 | 1,320 | 1,400 | 1,400 | 1,670 | 1,320 695
695 | 1,240 | 1,580 | 1,240 | 2,250 | 1,320 | 1,320 | 1,240 695
695 | 1,000 | 1,400 | 1,320 | 2,050 | 1,240 | 1,240 | 1,020 725
695 | 1,000 | 1,400 | 1,320 | 1,760 | 1,240 | 3,260 | 885 725
2,570 { 1,020 | 1,400 | 1,240 | 1,400 | 1,160 | 2,790 | 2,900 695
2,680 | 1,020 | 1,400 | 1,320 | 1,400 | 1,240 | 1,400 | 1,320 725
1,400 950 | 1,320 | 1,160 | 1,670 | 1,580 | 2,250 | 1,020 695
1,160 1,320 | 1,160 | 1,850 | 1,400 | 1,850 | 885 695
1,020 | 2,570 | 1,240 | 1,000 | 2,350 | 1,240 | 1,670 | 820 695
1,160 | 1,320 | 1,240 | 1,580 | 2,790 | 3,860 | 1,400 950 695
1,020 focaeoos 1,160 | 2,790 | 3,500 | 3,020 | 1,320 ) 1,000 695
1,000 1,160 | 2,050 | 3,260 | 2,700 | 1,240 | 885 | 695
1,160 1,160 2,350 |.o.-...] 1,160 820 |oeoeeen
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Monthly discharge of Ocoee River at M cllg agge, Tenn., for the year ending Sept. 30,
2

[Drainage area, 451 square miles]

Discharge in second-feet
Run-off
Month Per | ininches
Maximum | Minimum | Mean square
mile

‘QOctober.- 9! 370 107 1.2
November...._. . 445 311 .874 .98
December. ..o eceeceennnn 6,190 311 1,190 2,64 3.04
e cececececmcecmemmmmeesee—— e —————— 2, 680 635 1,010 2.24 2.58
February 4, 240 950 1, 580 3.50 3.64
arch. ... 3,260 950 1,510 3.35 3.8
April____ 2,900 950 1,450 3.22 3.59
BY e e ecmmemcememceecccecemaan - 3, 500 1,160 1,790 3,97 4.58
June R 3, 860 1,160 1,860 4,12 4.60
July._. 3,620 1,020 1,680 3.73 4.30
August . ——- - 2, 900 820 1,190 2.64 3.04
Beptember_ ... .o ieceeccaa 950 580 720 1.60 .78
The year. 6, 190 31 1,240 2,75 37.22

OCOEE RIVER AT EMF, TENKN.

LocaTion.—About 600 feet below Tennessee Electric Power Co.’s plant No. 2,
known as the Caney Creek plant, half a mile upstream from Emf, Polk
County, and 134 miles downstream from mouth of Goforth Creek.

DraINAGE AREA.—530 square miles (determined by Tennsesee Electric Power
Co.).

RECORDS AvAILABLE.—January 1, 1913, to September 30, 1923.

Gage.—Bristol water-stage recorder on left bank; checked daily with a staff
gage bolted to a rock near the recorder. Sea-level elevation of zero of staff
gage, 830.00 feet. Inspected by W. J. Copeland. ,

DiscHARGE MEASUREMENTS.—Made from suspension footbridge 1,000 feet
downstream from gage.

CHANNEL AND CONTROL.—Bed of stream for several hundred feet below gage is
composed of boulders, gravel, and solid rock. Banks high; subject to small
overflow. Control is a shoal and island 700 feet downstream from gage;
permanent for long periods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.0 feet the
afternoon of December 17 (discharge, 10,700 second-feet); minimum mean
daily stage, 3.25 feet November 6 (discharge, 360 second-feet).

1913-1923: Maximum stage recorded, 13.7 feet at 12.30 a. m. July 10,
1916 (discharge, 21,400 second-feet); minimum stage, 2.77 feet September
15-17, 1914 (discharge, 285 second-feet).

Icr.—Stage-discharge relation not affected by ice.

ReguraTioNn.—The operation of plant No. 2 causes considerable fluctuation at
times, but as a rule, this plant runs on a steady load, the quantity of water
used depending largely on the stage of river. Storage at diversion dam is
very small. When plant is shut down water overflows the dam in a short
time so that periods of fluctuation will be short.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined between 400 and 4,000 second-feet; extended above 4,000
second-feet. Operation of water-stage recorder satisfactory except as
indicated in footnote to table of daily discharge. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined by
inspecting gage-height graph, except for days of considerable fluctuation in
stage, for which it was ascertained by averaging hourly discharge. Records
good below 4,000 second-feet; fair to poor above that point.

CoorPeRrATION.—Gage-height record furnished by Tennessee Electric Power Co.
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Discharge measurements of Ocoee River at Emf, Tenn., during the year ending
Sept. 30, 1923

QGa, Dis- Gage | Dis-
Date Made by— heig%?t charge || Date Made by— | height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Oct. 21 | W. R. King..........__ 3.39 449 || May 30 | P. P. Livingston.___.__. 6.08 3, 530
Mar. 6| P.E.Hanson._....._.. 4,31 1,190 || Aug. 24 | Duncan Charlton...... 4,62 1, 510
Apr. 16 |_..__ (4 [0 S 4. 98 1,950

Daily discharge, in second-feet, of Ocoee River at Emf, Tenn., for the year ending
Sept. 80, 1928 .

Day Oc¢t. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
390 | 2,210 1,300 | 1,360 | 1,100 | 2,030 | 2,600 | 1,580 | 1,410 920
1,130 | 1,910} 1,520 | 1,250 | 1,250 | 1,680 | 2,280 | 2,000 | 1,410 83 &
1,710 | 1,300 | 1,800 | 1,250 | 1,360 | 1,460 | 2,090 | 1,940 | 1,300 | 1,010
,250 | 1,100 | 1,910 | 1,200 | 1,740 | 1,410 | 2,030 | 1,580 | 1, 1,060
1,100 | 1,010 | 2,830 | 1,150 | 1,910 | 1,740 | 1,970 | 1,630 | 1,150 | 1,150
710 965 | 2,600 | 1,510 | 1,580 | 1,850 | 1,800 { 1,520 | 1,100 920
920 | 1,970 | 2,480 | 1,460 + 1,680 | 2,200 ! 1,630 | 1,300 878.
632 | 920 1,680 | 1,630 | 1,520 | 1, 2,880 | 1,630 | 1,300 920
1, 100 878 | 1,580 | 1,460 | 1,410 | 1,670 | 2,090 | 1,460 | 3,170 835
1, 060 835 | 1,630 } 1,460 | 1,250 | 1,520 | 1,850 | 1,300 | 1,970 792
878 792 11,520 | 1,800 | 1,200 | 1,300 | 2,860 | 1,250 | 1,410 750
835 792 1,460 | 1,630 | 1,250 | 1, 3,630 | 1,200 | 1,200 750
1,060 750 1 3,770 | 1,740 | 2,950 | 1,800 | 2,540 | 2,020 | 1,360 750
920 750 | 2,9 1,680 | 3,860 | 1,630 | 2,030 | 2,480 | 1,200 710
2,740 | 1,010 | 1,970 | 1,680 | 2,540 | 2,010 | 1,850 | 1,630 | 1,150 670
2,150 878 | 1,680 | 2,610 | 1,970 | 3,660 | 1,800 | 1,460 | 1,060 670
9, 670 792 | 1,580 | 3,180 | 1,630 | 2,210 | 1,630 | 3,960 | 1,010 632
3, 630 792 | 1,410 | 2,400 | 1,800 | 1,680 | 1,630 | 3,360 | 1,850 670
1,970 760 | 1,360 | 2,150 | 1,630 | 1,740 | 1,520 | 1,910 | 1,410 670+
1,300 792 | 1,360 | 1,800 | 1,520 | 2,150 | 1,460 | 1,580 | 1,150 670
1,100 750 | 1,300 | 1,740 | 1,630 | 2,280 | 1,460 | 1,410 ; 1,010 792
965 920 | 1,250 | 1,740 | 1,520 | 1,850 | 1,460 | 1,560 | 1,010 792
878 | 1,800 | 1,200 | 1,800 | 1,520 | 1,800 | 1,460 | 1,940 | 1,360 670
835 {3,710 | 1,150 | 1,740 | 1,520 | 2,400 | 1,910 | 1,360 [ 1,740 710
750 | 1,910 | 1,200 | 1,630 | 1,460 | 1,970 | 1,740 | 1,360 | 1,150 670
750 | 1,410 | 1,250 | 1,580 | 1,410 | 1,910 | 1,630 | 1,250 | 1,060 750
792 11,360 | 1,850 | 1,520 | 1,360 | 2,470 | 1,970 | 1,150 | 965 632"
1,250 | 1,410 | 1,630 | 1,460 | 1,740 | 3,630 | 4,310 | 1,960 | 1,010 632
1, 100 _-| 1,410 | 2,400 | 3,870 | 2,560 | 2,600 | 1,300 595
920 1,410 | 2,210 | 3,550 | 1,800 | 1,630 | 1,060 595
878 1,200 {o_..._ 3,170 (oo 1, 520 965 Jaceeoan

Note.—Gage did not operate Jan. 23-28, Feb. 1-7, May 24, 25, 27; discharge determined from mean of’
morning and afternoon readings of staff gage.

Monthly discharge of Ocoee River at Emf, Tenn., for the year ending Sept. 30, 1928
{Drainage area, 530 square miles]

Discharge in second-feet
Run-off
Month Por in inches
Maximum | Minimum | Mean sg}ﬂam

October. 1, 580 390 520 0. 981 113
595 360 434 819 .91
December 9, 670 390 1,450 2.74 3.16
January... 3,710 750 1,200 2.26 2.61
3,770 1,150 1,740 3.28 3.42:
3,180 1,150 1,700 3.21 3.70
3, 860 1,100 1,720 3.25 3.63
3, 1, 250 2, 100 3.96 4. 56-
4,310 1,460 2,100 3.96 4,42
3,960 1,150 1,770 3.34 3.85
3, 170 965 1, 310 2.47 2.85
1, 150 595 770 L 45 1.62
9, 670 360 1, 400 2. 64 35.86
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OCOEE RIVER AT PARKSVILLE, TENN.

Tocation.—1,500 feet downstream from dam and power plant No. 1 of Tennessee
Electric Power Co. at Parksville, Polk County, and 6 miles east of Ocoee
station on main line of Louisville & Nashville Railroad.

DRAINAGE AREA.—600 square miles (measured by Tennessee Electric Power Co.).

RECORDS AVAILABLE.—January 1, 1911, to September 30, 1916; March 22, 1921,
to September 30, 1923.

“GAGE.—Prior to December 31, 1922, gage was a Bristol 24-hour water-stage
recorder in concrete well 1,500 feet downstream from dam; inspected by
employees of the power company. From January 1, 1923, to March 2,
1923, readings were obtained from a Bristol seven-day water-stage recorder
in tailrace from power house. Readings were reduced to datum of original
gage by use of curve showing relationship between readings at the two sites.
Subsequent to March 2, 1923, a Stevens long distance sender and indicator
was used. The sender is located at the same site as original gage and is
set to same datum. The indicator is located in the power house and is
read hourly to half-tenths by power-house operators.

‘DISCHARGE MEASUREMENTS.—Made from county highway bridge 134 miles
below gage or by wading at a section 800 feet downstream.

‘CHANNEL AND CONTROL.—Bed of stream for several hundred feet above and below
gage is composed of rock. Both banks high but right bank is overflowed at
extremely high stages. Control formed by a rock and gravel riffle and two
islands 800 feet downstream. Control for low and medium stages probably
permanent; for high stages may be variable, as the islands are mostly sand.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
indicator, 9.4 feet at 10 a. m. and 8 p. m. May 16 (discharge, 6,510 second-
feet); minimum mean daily stage, 2.74 feet November 26 (discharge, 24
second-feet).

1911-1916; 1921-1923: Maximum stage recorded, 15.75 feet at 3 a. m.
July 10, 1916 (discharge, 17,000 second-feet); minimum mean daily stage,
2.70 feet September 17, 1922 (discharge, 13 second-feet), caused by closing
down plant.

REeGuLATION.—Very great diurnal fluctuation caused by operation of power
plant at No. 1.

Accuracy.—Stage-discharge relation practically per.aanent. Rating curve well
defined between 150 and 5,500 second-feet; extended beyond these limits.
Operation of water-stage recorders and indicator fairly satisfactory exeept
as indicated in footnote to table of daily discharge. Daily discharge ascer-
tained by averaging hourly discharge. Records good above 150 second-
feet except for period January 1 to March 2 and for days of missing gage
height, which are fair.

‘CooPERATION.—Gage-height record furnished by Tennessee Electric Power Co.

Discharge measurements of Ocoee River at Parksville, Tenn., during the year ending
Sept. 30, 1923

Date Made by— ]Gia t :iDlsrg-e Date Made by— h(eiia t chDa]rges
Feet | Sec.ft.
Jan. 12 Apr. 15| P. E. Hanson....__....| 68| 3,12
Feb. 4 J 28 N 1 6.39 | 2,900
Mar. 3 May 31 | Livingston and Withee.] 8.33 5,250
6 Aug. 251 Duncan Charlton.._... 5.51 1,980




216 SURFACE WATER SUPPLY, 1923, PART III

Daily discharge, in second-feet, of Ocoee River at Parksville, Tenn., for the year
ending Sept. 30, 1923

Day Oct. | Nov. [ Dee. { Jan. | Feb. | Mar. | Apr. | May | June | July ;| Aug. | Sept
437 3821 1,190 | 1,620 | 1,140 944 | 2,270 | 2,940 3 | 1,490 879
531 302 1 870 | 1,690 | 1,270 | 1,660 | 2,010 | 2,450 | 1,960 | 1,100 570
600 30 ], 1, 420 424 | 1,510 | 1,870 { 1,730 | 2,680 | 1,300 | 1,280
360 819 | 1,370 | 1,660 504 | 1,540 | 1,860 | 2,790 | 2, 1,390

40 895 1, 2,170 | 1,430 | 1,750 | 1,450 | 2,290 | 1,840 224 | 1,340
619 768 { 1,020 | 2,540 | 1,620 | 1,960 | 1,610 | 2,500 | 1,440 | 1,940 | 1,230
507 | 1,040 2,710 | 2,910 | 1,520 | 2,050 | 2,690 671 [ 1,620 | 1,310
575 | 834 | 1,120 | 2,410 | 2,560 | 1,070 | 1,930 | 2,400 | 870 | 1,160 970

1 324 |1, 2,300 | 2,220 | 1,770 | 2,130 | 1,630 | 1, 3,320 308
45 47 1 1,020 | 2,010 ;| 1,980 | 1,820 | 2,130 | 1,360 | 1,560 | 3,290 | 1,300
150 | 1,300 | 1,030 | 1,480 | 1,600 | 1,750 | 1, 2,800 | 1,500 | 1,820 | 1,250

37 | 1, 778 | 1,600 | 1,570 { 1,840 | 1,130 | 4,020 | 1,710 871 | 1,250
725 966 463 | 2,690 | 1,720 | 1,920 | 1,540 | 3,130 1,200 | 1,250
932 | 1,150 341 | 4,310 | 1,920 | 3,830 | 2,360 | 2,320 | 2,790 | 1,220 | 1,130
875 1 280 945 | 3,290 | 2,230 | 3,290 | 2,320 | 2,110 ] 1,690 | 1,230 762
445 | 500 | 1,040 | 2,840 | 2,410 | 2,720 | 5,570 | 1,990 | 2,010 | 1,290 202
438 1 1,010 | 1,040 ! 2,130 | 4,130 ! 2,090 | 5320 ! 1,120 | 3,380 | 1,130 958
302 | 3,340 | 1,080 | 1,200 | 3,320 | 2,530 | 4,490 | 2,400 | 5,180 | 1,190 | 1, 160

351 2,800 | 1,020 { 2,010 | 2,880 | 2,000 | 3,200 | 2,450 { 3,050 | 1,650 | 1,300
699 | 2,260 984 | 2,250 | 2,690 | 1,850 | 2,250 | 2,270 280 { 1,670 | 1,330
360 | 1,540 765 | 1,960 | 2,460 | 1,210 | 2,710 | 1,640 | 1,210 | 1,400 | 1,290
241 | 1,310 | 1,250 | 1,130 | 1,940 332 | 2,570 906 1,360 340
726 270 590 | 1,270 | 1,800 | 1,840 | 2,510 650 | 1,510 | 1,300 282
354 287 | 2,520 899 | 1,380 | 1,920 | 2, 550 662 | 1,570 | 1,770 567

910 181 255 | 2,670 101 658 | 1,670 | 2, 1,900 | 1,550 | 1,330 441

26 e 1,100 24 275 ) 2,240 60 | 1,660 | 2,340 | 2,040 | 1,370 802 621
2, 060 1,630 | 1,400 | 1,920 | 1,400 | 1,220 839
1,410 1,070 | 3,130 | 3,640 | 1,800 | 1,010 | 1,130
1, 500 1,780 | 4,380 | 3,660 | 2,730 | 1,120 4
1,830 2,860 | 4,060 | 2,340 | 2,450 | 1,340 75
1,810 j_...._.| 1,040 {_______ 4,320 | ... 1,880 | 1,190 |_____..

|

oTE.—Recorder did not operate Oct. 9, 10, 16, Jan. 5-8, 23, 24, Mar. 1, Apr 14—19, July 10, 11, 17-20,
Sept 8-18, 22, 24; discharge estimated on basis of records for Ocoee River at Emf

Monthly discharge of Ocoee River atsParlgsgvglle, Tenn., for the year ending Sept.
. 0, 1

[Drainage area, 600 square miles]

Discharge in second-feet
. Run-oft
Month . Per in inches
Maximum | Minimum | Mean square
mile

1,160 44 704 1.17 1.35
932 24 436 .727 .81
3,340 30 998 1. 66 1..91
2,670 341 1,280 2.13 2.46
4,310 101 1,890 3.15 3.28
4,130 424 1, 880 3.13 3.61
3,830 332 1,850 3.08 3.44
5, 570 1,130 - 2,640 4.40 5,07
4,020 650 2,230 3.72 4.16
5,180 1,920 3.20 3.69
3,320 224 1, 400 2.33 2. 69
1, 3%0 75 908 151 1.68
5, 570 24 1,510 2.52 34.14

SEQUATCHIE RIVER NEAR WHITWELL, TENN.

LocaTioN.—At highway bridge on Nashville branch of Dixie Highway, 2 miles
east of Whitwell, Marion County.

DRAINAGE AREA.—389 square miles (measured on topographic maps).

Recorps AvaILABLE.—December 7, 1920, to September 30, 1923,

GAGE.—Vertical staff in two sections spiked to trees on right bank; lower section
is 15 feet downstream from bridge and upper section 10 feet upstream from
bridge; read by Andrew J. Bailey.
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CHANNBL AND CONTROL.—Stream bed is principally hard clay. Right bank not
subject to overflow; left bank subject to overflow at stage of about 15 feet,
covering wide valley. There are very abrupt bends in the river about 300
feet above and below gage. Control for low water is gravelly shoal about
300 feet below gage, fairly permanent.

DiscHARGE MBASUREMENTS.— Made from bridge or by wading.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.4 feet at
7.30 a. m. December 16 (discharge, 5,480 second-feet); minimum stage, 0.8.
foot November 6, 7, 30, and December 1 (discharge, 40 second-feet).

1920-1923: Maximum stage recorded, 15.5 feet at 7.45 a. m. March 2,
1922 (discharge, 6,740 second-feet) ; minimum stage, same as given above.

Ice.—Stage-discharge relation not affected by ice.

ReguLaTION.—There are two small mills located above the gage but as they have
little or no storage, regulation is negligible.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 5,500 second-feet. Gage read to half-tenths once daily..
Daily discharge ascertained by applymg daily gage height to rating table.
Records good.

Discharge measurements of Sequaichie River near Whitwell, Tenn., during the
year ending Sept. 30, 1923

Des | Motony— |0 D | Due | Mewny— || Dk
Sec.-ft. Feet | Sec.- g
Jan. 24 3,080 || May 18 | Warren Withee. 3. 58 1
1,980 18 |..... {3 1/ 3. 54 849*
Mar. 9 2,450 || Aug. 22 | Clawson and Wit 1,86

Daily discharge, in second-feel, of Sequatchie River near Whitwell, Tenn., for the
year ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar.| Apr. | May | June | July | Aug. | Sept.
90 60 40| 0900|2960 795| 720 2,860 | 335 | 260 160
90 60 75| 1,030 | 2,690 [ 760 | o640 | 560|1,820| 260| 260 160
90 60| 8651, 2,230 760 [ 520 1,360 | 260! 245 160
20 60| 1,060 | 865 |4,590| 640 | 680 | 475,1,1201 260 | 230 140
90 60 | 1,260 | 760 | 4, 600 | 1,620 | 475 9 245 | 218 140

40| 760 | 680 (3,260 520|1,820| 520| 830| 230| 205 205
75 40| 475 600 |2,820 4,260 | 1,500 | 475| 795 295 230
75 45 560 | 1, 3,880 | 1 475 720| 218
75 50| 520 | 520|1,900]2720|1,060| 640 720/ 335| 475 218
75 50 | 865 | 520 (1,900 | 1,700 600 | 600 | 295
75 50 520 | 1,940 | 1,620 | 830 475| 520| 245| 475 180
75 50| 680 | 475]1,700 |2, 680 | 475 | 1,460 | 218 160
75 50| 600| 4302,410{3,110|1,030| 475 935| 205| 380 140
68 50| 520| 380415012640 |2,140}1,320| 680 | 192| 335 140
68 552,360 | 475 3,460 | 1, 2,060 | 1,150 180 | 260 140
68 555480 | 600} 2,2301,820 | 1,700 | 1,060 | 475 | 180 | 260 120
68 50 | 4,320 | 600 | 1,660 | 4,820 [ 1,290 | 1,030 | 430 | 335| 260 120
60 4,370 | 600 1,220 | 3,660 | 1,150 | 935 | 380 | 1,150 | 230 120
60 452,910 | 52011, 2,640 | 1,000 | 760| 335 | 6 230 120
60 451,780 | 560 ] 935 1,900 | 865 | 9035| 205| 52| 430 120
60 50 {1,260 | 680 | 830 1,580 | 865 | 3,060 geo 430 | 335 140
55 50 | 1,030 | 900 | 720 | 1,320 | 1,000 | 1,700 30 | 205 | 205 140
56 50 1,820 | 680 | 1, 705 | 1,150 | 230 | 230 | 260 130:
60 50| 6803930 600|2770| 7202460 218| 205| 230 120
60 50 3,210°| - 560 | 2,410 | 680’2, 205 | 260| 205 120
60 60 | 560 |2,140 | 320{1,820| 640 1,740 260 230 | 180 120-
60 50 | 475 1,680 | 640 (1,430 | 600 3,310 | 205 192 170 112
60 50 | 1,400 | 1,660 | 760 | 1,180 | 560 | 4,700 | 335| 205 160 105.
60 50 | 1,290 | 1,980 [.o._.. 1,080 | 560 | 4,100 640 | 295 98
60 40 | 1,030 | 1,740 900 | 640 |3,760 | 475| 680 | 205 90-
60 2,460 |.o. - 830 3,260 430 | 170 |eeemen
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Monthly discharge of Sequaichie River near- Whitwell, Tenn., for the year- ending
Sept. 30, 1923

[Drainage area, 889 square miles]

Discharge in second-feet

Run-oft
Month Per | ininches
Maximum | Minimum | Mean square
mile

90 55 69. 6 0.179 0.21
60 40 50. 2 . 129 .14
5,480 40 | 1,300 3.34, 3,85
3,930 380 1,120 2.88 3.32
4, 590 520 | 1, 4.99 5.20
4,820 520 | 1,920 4.94 5,70
2,140 520 1, 2.62 2,92
4,700 475 | 1,480 3.80 4.38
2, 860 205 701 1.80 2.01
1, 150 180 335 .86l |, .99
7 160 289 . 743 .86
230 90 146 .37 .42
5, 480 40 859 2.21 30.00

ELK RIVER AT ESTILL SPRINGS, TENN.

LocarioN.—At county highway bridge 400 feet downstream from Nashville,
Chattanooga & St. Louis Railway bridge, 800 feet downstream from Estill
Springs plant of Public Light & Power Co. and three-fourths of a mile
southeast of Estill Springs, Franklin County. Rock Creek enters about 114
miles below gage.

DRAINAGE AREA.—263 square miles (measured on map compiled by United States

*  Geological Survey; scale, 1 : 500,000).

RECORDS AVAILABLE.—December 9, 1920, to September 30, 1923.

Gage.—Vertical staff in three sections fastened to trees on left bank, 100 feet
below highway bridge; read by Albert Gillian.

CHANNEL AND coNTROL.—Channel straight for 300 feet above and 100 feet below
gage. Bed composed of rock and gravel. Banks subject to overflow for
short distances back from channel. Control is rock and gravel shoal 50 feet
downstream from gage; fairly permanent.

DISCHARGE MEASUREMENTS.—Made from two-span steel highway bridge 100 feet
above gage or by wading.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.2 feet at 8
a. m. February 4 (discharge, 5,320 second-feet); minimum stage, 0.55 foot,
October 22-24 and 26-29 (discharge, 25 second-feet).

1920-1923: Maximum stage recorded, 13.5 feet at 9 a. m. March 2, 1922
(discharge, 8,890 second-feet); minimum stage, that of October 22-24 and
26-29, 1922.

ReguraTioN.—Large diurnal fluctuation during August and September, 1923,
caused by operation of power plant 800 feet upstream. This plant was com-
pleted and placed in operation about August 1, 1923.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 30 and 6,500 second-feet. Gage read to tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records fair previous to August 1; subject to error since that date
owing to regulation caused by power plant.
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Discharge measurements of Elk River at Estill Springs, Tenn., during the year
ending Sept. 30, 1923

Date Made by— onge | DI | Date Made by— g |
Feet | Sec.ft. Feet | See-ft.
May 12 | P. P, Livingston.._._.. 1.70 305 |} Aug. 21 | Withee and Clawson...| 1.47 212

Daily discharge, in second-feet, of Elk River at Estill Springs, Tenn., for the year
ending Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. ! Mar. | Apr. | May | June | July | Aug. | Sept.
48 48 65 890 | 1,750 640 482 360 690 160 85 160
48 48 145 | 1,000 | 1,450 550 440 360 550 132 95 145
48 48 528 840 | 3,720 528 400 305 482 160 160 | , 108
48 55 | 1,000 690 | 5,160 482 322 420 160 85 175
55 48 690 595 | 3,560 l 440 | 1,220 340 360 205 95 220
48 48 505 528 | 1,930 690 | 1,110 400 380 175 160 190
85 48 440 482 | 1,630 | 3,400 8 360 322 190 220 190
65 48 340 440 {1, 510 | 2, 560 790 400 322 190 175 235
85 55 360 420 | 1,390 | 1,330 690 400 288 175 205 190
75 48 840 380 | 1,330 | 1,000 550 400 288 132 640 205
65 48 690 340 | 1,390 | 1,690 505 360 252 132 572 190
85 48 595 322 | 1,220 | 3,080 322 322 205 145
65 48 528 322 | 3,960 | 1,870 | 1,110 | 1,220 482 270 528 95
65 55 640 288 | 2,630 | 1,280 | 1,930 640 380 270 640 85
55 75 1 3,400 420 | 1,630 | 1,060 | 1,450 690 340 322 790 48
48 75 ) 4,200 482 | 1,220 | 2,070 | 1,000 690 252 270 572 48
48 65 | 3,640 420 | 1,000 { 2,770 840 640 270 305 528 95
40 65 | 2,630 380 840 | 1,570 690 528 252 505 400 120
36 751 1,750 340 690 | 1,280 640 482 220 340 305 85
40 65 | 1,000 420 690 | 1,110 618 528 220 205 235 75
35 65 790 190 205 270 288
25 48 690 175 175 145 120
25 48 572 190 175 175 48
25 48 505 175 205 180
30 48 440 235 528 145 400
25 48 400 190 190 108 305
25 48 | 482 145 175 108 132
25 48 790 220 205 205 132
25 48 945 176 340 400 40
55 48 740 190 120 220 85
48 |- 790 | 2,070 |._..___| 460 |_...___] 890 |.._..._. 160 190 |-~ .-

Monthly discharge of Elk River at Estill Springs, Tenn., for the year ending Sept.
923

[Drainage area, 263 square miles]

Discharge in second-feet
Month e
Maximum | Minimum | Mean Perli%gar ©
85 25 46,9 0.178 0.21
75 48 53.7 . 204 .2
4, 200 65 | 1,000 3.80 4,38
2,140 288 793 3.02 3.48
5,160 440 | 1,540 5,86 6.10
3,400 440 | 1,280 4,87 5. 62
1,930 340 702 2.67 2.98
1,220 305 567 2.16 2.49
690 145 306 1.16 1.29
528 120 228 . 867 1,00
August. . 790 65 285 1.08 1.24
Septegber ___________________________________ 400 40 150 . 570 .64
The year. .« oo R, 5,160 25 574 2.18 29. 66

49245 261—wsp 568——15
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ELK RIVER NEAR ELKMONT, ALA.

LocaTion.—At steel highway bridge half a mile east of Wilson’s store, 3 miles
below Louisville & Nashville Railroad bridge (near Tennessee-Alabama
boundary line), and 5 miles northwest of Elkmont, Limestone County.

DraiNAGE AREA.—1,700 square miles.

REcorps AvarnasLe.—July 1, 1904, to February 2, 1908; January 20, 1919, to
September 30, 1923.

Gage—Chain gage attached to upstream side of bridge; read by Dr. W, E.
Maples.

DiscHARGE MEASUREMENTs.— Made from downstream side of bridge.

CHANNEL AND CcoNTROL.—Bed composed chiefly of rock. Banks are subject to
overflow at stages above 16 feet. Control is well-defined rock and gravel
ledge about 400 feet below gage; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20.5 feet at

4 p. m. February 14 (discharge, 25,200 second-feet); minimum stage, 1.35
feet November 3 and 8 (discharge, 200 second-feet).

1904-1908; 1919-1923: Maximum stage recorded, 26.5 feet March 13,
1920, estimated by observer (discharge, 83,300 second-feet) ; minimum stage,
1.2 feet several days in September, October, and November, 1904 (discharge,
165 second-feet).

Ice.—Stage-discharge relation not affected by ice.

REecuraTioN.—Some regulation during low water caused by water-power plants
at Estill Springs and Winchester.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 24,000 second-feet. Gage read to half-tenths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Records good.

The following discharge measurement was made by J. P. Clawson:
October 29, 1922: Gage height, 1.50 feet; discharge, 247 second-feet.

Daily discharge, in second-feet, of Elk River near Elkmont, Ala., for the year ending
Sept. 30, 1923

Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May | Jume | July | Aug. | Sept.
225 280 | 3,520 | 11,300 | 3,260 | 2,750 | 2,750 | 4,700 950 | 1,460 950
225 4,170 | 11,600 | 2,750 | 2,500 | 2,380 | 4,170 850 | 1,220 850
200 | 1,110| 3,780 | 14,600 | 2,620 | 3,000 | 2,620 | 3,260 800 | 1,000 800
225 | 1,760 | 3,390 {23,900 | 2,500 5920 | 4,570 | 2,500 800 900 702
2251 2,000 | 3,000 | 23,200 | 2,380 | 5,780 | 4,840 | 2,250 | 1,110 900 | 4,840
225 2,000 2,500 | 16,900 ] 3,130 | 5380 | 5,780 | 3,130 950 800 | 2,000
2251 1,760 | 2,500 1 11,000 | 11,900 | 4,570 ! 3,520 | 4,040 900 | 1,460 } 1,760
200 | 1,280 | 2,000 | 10,900 | 10,800 | 4,440 | 3,390 | 4,040 | 900 | 1,060 | 1,760
252 | 1,280 | 1,880 | 9,970 | 8,480 | 3,520 { 2,880 | 2,500 850 | 1,060 | 1,400
280 | 2,000 | 1,760 | 9,160 | 5,780 | 3,000 | 2, 2, 250 800 | 6,600 | 1,160
280 | 2,120 | 1,580 | 7,810 | 7,000 | 2,750 | 2, 3, 910 950 | 4,980 | 1,460
2807 2,250 | 1,520 | 8,890 | 15,600 | 2, 2,250 | 8,080 800 | 2,250 | 1,160
252 1 2,250 | 1,400 | 23,500 | 17,100 | 8,350 | 15, 5, 920 610 | 3,910 950
280 ( 2,380 ( 1,580 { 25,200 9,560 { 16,400 [ 9,700 | 3,260 610 | 7,270 850
340 | 18,100 | 1,640 { 18,600 | 6,190 | 9,700 | 9,160 | 2, 500 610 } 5,110 750
565 | 18,300 | 1,760 | 9,160 | 14,300 | 7,140 ) 14,400 | 2,120 655 | 6,460 702
565 | 18,900 | 1,700 | 5,920 | 14,200 | 6,730 | 8,350 | 1,760 525 | 4, 570 655
485 | 19,300 | 1,580 | 4,700 | 12,900 { 4,300 i 5,380 | 2, 000 610 | 2, 500 610
4851 12,900 | 1,520 | 3,910 | 10,800 | 3,520 | 4,570 | 1,640 800 | 2,000 565
448 | 7,000 | 1,520 | 3,260 { 8,480 | 3,260 | 4,300 | 1,520 900 | 1,700 610
410 | 5,110 2,000 | 3,000 | 7,000 | 5,650 5,380 | 1,460 850 | 1,340 655

75| 3,650 | 4,570 | 2,000 ) 6,190 | 4,300 | 4,300 | 1,220 760 1 1,460 610

10| 2,750 | 9,840 | 2,500 | 14,000 | 4,840 | 3,650 | 1,160 950 | 1,280 565

310 2 19,200 | 2,380 | 18,160 { 5,780 | 3,260 | 1,110 800 | 1,160 525
310 | 2,250 | 11,000 | 2,250 | 12,700 | 4,300 | 3,000 | 1,400 | 11,600 | 1,060 485
280 | 2,000 | 7,000 | 2,380 2,750 | 1,340 | 3,780 | 900 | 448
280 | 1,700 | 5,380 780 7,540 | 1,060 | 1,760 850 410
252 | 2,880 7, 520 7,810 | 1,110 | 7,140 800 375
280 | 4,300 [ 8,620 6,320 | 1,460 | 4,840 | 2, 500 565
280 | 3,650 | 10, 500 6,860 | 1,220 | 3,260 | 1,880 525
....... 3,260 | 13, 500 5920 | —__| 2000|1400 |...._..
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Monithly discharge of Elk River near Ellggggnt, Ala., for the year ending Sept. 30,
-1

[Drainage area, 1,700 square miles]

Discharge in second-feet
Month Run ci)lﬂ iny
oy Per square Inches
Maximum | Minimum | Mean mile
L5170 o 448 225 287 0.169 0.19
565 200 312 . 184 .21
19, 300 280 4,890 2.88 3.32
19, 200 1, 400 4,610 2,71 3.12
25, 2,000 9,830 578 6.02
18,100 2,380 8,270 4.86 5. 60
10, 400 2, 500 4,670 2.75 3.07
15, 600 2, 250 5,430 3.19 3.68
8, 080 1, 060 2, 600 1. 53 171
11,600 525 1,730 1.02 1.18
7,270 800 2,320 1. 36 1. 57
4,840 375 990 .582 .65
25, 200 200 3, 800 2.24 30.32

DUCK RIVER AT NORMANDY, TENN.

LocaTioN.—At county highway bridge half a mile north of Normandy, Bedford

" County, and 2 miles above Nashville, Chattanooga & St. Louis Railway
bridge. :

DrAINAGE AREA.—214 square miles (measured on map compiled by United
States Geological Survey; scale, 1:500,000).

RECORDS AVAILABLE.—December 10, 1920, to September 30, 1923.

GagE.—Vertical staff in two sections fastened to large pine tree on right bank,
200 feet downstream from bridge; read by W. E. Russell.

Di1scHARGE MEASUREMENTS.—Made from highway bridge or by wading. Current
very irregular at bridge section.

CHANNEL AND coNTROL.—River bed composed of rock and gravel; uniform
bottom. Right bank is not overflowed; left bank is overflowed at a stage
of about 9 feet, covering a wide stretch of bottom land. Control for low
water is gravel shoal 800 feet downstream. High-water control probably
formed by Cortner Mills dam 2 miles downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.0 feet at
5 a. m. July 23 (discharge, 6,880 second-feet); minimum stage, 0.8 foot
October 1-6, 13, 14, 16, 19-21, November 13, 14, 22, 24, and 25 (discharge,
50 second-feet). .

1920-1923: , Maximum stage recorded, 13.5 feet probably on March 2,
1922, determined from high-water mark on gage (discharge not determined);
minimum stage, 0.8 foot several periods in 1921 and 1922 (discharge, 50
second-feet).

RecuraTiON.—Operation of the Manchester hydroelectric plant 15 miles up-
stream causes some diurnal fluctuation during low water. Storage capacity
however is small so that no great error in records results from this.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well
defined below 4,000 second-feet; extended above that point. Gage read
to half-tenths once daily except Sundays and holidays; oftener during high
water. Daily discharge ascertained by applying daily gage height to
rating table except as indicated in footnote to table of daily discharge.
Records good below 5,000 second-feet; others fair.
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Discharge measurements of Duck River ai Normandy, Tenn., during the year ending
Sept. 30, 1923

Date Made by— o | oo || Date Made by— Do | i
i Feet | Sec.-ft. . Feet | Sec.-ft.
May 12 | P. P. Livingston. _._.._ .75 304 || Aug. 21 ; Clawson and Withee._.| 1.29 162

Daily discharge, in second-feet, of Duck River ai Normandy, Tenn., for the year
ending Sept. 30, 1923

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

g
z
s
Y
8

Day (o]

60 743 | 1,020 510 315 285 580 122 140 115
405 790 940 390 285 240 405 115 140 128
672 580 | 5,340 315 315 255 330 115 140 140
840 475 | 3,300 300 405 345 256 940 140 140
390 | 1,250 285 940 510 375 255 128 | 1,370

285 330 | 1,200 |. 270 940 755 345 255 1156 475
285 352 | 1,100 | 2,090 580 615 345 195 165 475
195 375 1 1,100 980 510 510 545 140 140 510
315 360 | 1,060 650 440 510 405 140 255 308
300 315 | 1,020 510 375 376 360 140 285 285

33588 8888E
38388 838333
8

90 60 285 256 888 | 1,500 3156 315 315 115 195 255
60 55 255 225 755 | 2,090 315 285 860 115 210 225
50 50 195 195 | 4,680 | 1,910 860 | 3, 580 790 115 225 195
50 50 195 255 | 2,480 900 | 2,880 | 1,310 405 102 | 1,020 140
50 90 | 6,220 315 | 1,0 650 | 1, 100 755 315 102 900 140
50 70 | 2,480 300 720 | 1,200 720 | 1,200 255 102 345 140
90 60 | 2, 280 285 615 1 1,730 580 860 225 225 390 140
70 60 | 2,000 255 528 | 1,220 510 580 195 315 255 115
50 75 825 225 440 440 510 195 140 210 102
50 90 580 225 380 650 405 440 165 115 165 102
50 60 440 438 375 510 650 475 195 102} 140 140
55 50 375 650 345 475 755 375 165 115 | 140 115
60 60 315 | 1,020 315 | 2,000 510 315 140 | 2,280 128 108
70 50 255 1 1,650 285 | 2,780 405 285 146 475 115 102
70 50 225 980 285 375 255 152 | 1,430 sy . 90
90 55 225 720 285 685 345 315 140 580 115 90
90 60 210 580 510 580 270 580 152 315 115 115
70 70 | 1,370 800 580 510 255 | 1,160 152 255 720 102
65 70| 1,060 | 1,020 | ... 440 300 940 140 225 900 90
60 0 650 790 |- 405 345 755 128 195 %5 90
60 ... 697 | 1,570 ... 345 ... 040 ... 165 195 ...

NOTE.—Gage not read Oct. 8, 15, 22, 29, Nov. 5, 12, 19, 26, Dec. 3, 10, 17, 31, Jan. 1, 7, 14, 21, 28, Feb. 4,
11, 18, 25, Mar. 4, 18, Apr. 1, 8, 29, June 3, 10, 24, July 1, 15, 29, Aug. 5, 12, 19, 26, Sept. 2, 9, 16, 23, and 30;
discharge interpolated.

Monthly discharge of Duck River at Normandy, Tenn., for the year ending Sept.
30, 1923

[Drainage area, 214 square miles}

Discharge in second-feet
Run-oft
Month Per P
Maximum | Minimum | Mean square | ininches
mile

90 50 61.8 0. 289 0.33
90 50 63. 5 . 297 .33
, 220 60 812 3.7 4,37
1, 650 195 563 2.63 3,03
5,340 285 1,170 5.47 5.70
2, 780 270 4.32 4,98
2, 880 255 581 2.71 3.02
3, 580 240 665 3.11 3.58
128 306 143 1.60
2, 280 102 322 1. 50 1.73
115 275 1.29 1.49
1,370 221 1.03 L15
6, 220 50 495 2.31 31.31
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DUCK RIVER AT COLUMBIA, TENN,

Locartion.—At highway bridge two blocks north of public square at Columbia,
Maury County, and three-fourths mile below Mount Pleasant Electric Co.’s
dam and power plant.

DRAINAGE AREA.—1,210 square miles (measured on map compiled by United
States Geological Survey; scale, 1 : 500,000).

Recorps avaiLaBLE.—October 21, 1904, to December 31, 1908; April 27, 1920,
to September 30, 1923.

Gage—Chain gage bolted to railing on downstream side of bridge, installed
April 1, 1922, to replace former Mott tape gage in use since April 28, 1920;
read by F. J. Beard. Both gages are practically in the same position and
were referred to the same datum For description of gages used 1904-1908
see Water-Supply Paper 503.

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

CHANNEL AND coNTROL.—Both banks high and fringed with trees. Right bank
subject to overflow above gage height 32 feet; left bank not subject to over-
flow. Bed of stream composed of solid rock and gravel. Low-water control
is a rocky shoal 1,000 feet below gage; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 21.6 feet at
8.30 a. m. December 17 (discharge, 18,300 second-feet); minimum stage,
—0.03 foot at 9 a. m. October 22 (no flow).

1904-1908; 1920-1923: Maximum stage recorded, 32.05 feet at 7 a. m.
March 3, 1922 (discharge, 27,800 second-feet); minimum stage, that of
October 22, 1922.

The United States Weather Bureau reports a stage of 45.6 feet March

" 30, 1902 (discharge not determined).

REguraTioNn.—Operation of power plant above gage causes considerable diurnal
fluctuation during low-water season. The flow is almost completely cut off
at times, owing to ponding water at this dam.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
well defined between 250 and 20,000 second-foot. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table except as indicated in footnote to table of daily dis-
charge. Records good above 250 second-feet; fair to poor below that point.

Discharge measurements of Duck River at Columbia, Tenn., during the year ending
Sept. 30, 1923

Das | Matory— |G| D | e | wewr— | Zo | Dl

Feet | Sec.ft. Feet | Sec.-ft.
Oct. 23 | P. P. Livingston___.._. 0.63| +87.8| Feb. 1| P, P, Livingston_...... 10. 96 8,970
Nov, 3 |- Lo T Y, .36 3 55.6 || Aug. 18 | Clawson and Withee...| 3.49 2, 240
Jan. 31 |..... L3 1 TS 12. 40 (10,100

. Aocuracﬁ ddubtlul on account of extremely low velocities.
b Measurement by wading.
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Daily discharge, in second-feet, of Duck River at Columbia, Tenn., for the year
ending Sept. 30, 1923

Day Dec. Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
76| 2,190 | 6,380 | 1,850 { 1,280 1,200; 2,870 465 405 795
108 | 2,870 | 11,600 | 1,520 | 1,130 | 1,060 2 100 331 336 495
4,230 | 2,620 | 15300 | 1,200 | 1,060 942 | 1,650 282 320 435
7,540 | 2,280 | 15,800 | 1,090 | 1,680 | 2,100 | 1,200 342 265 375
5,840 | 1,850 | 13, 100 980 | 5,250 | 2,360 1,060 465 252 3, 550

%6 980 | 5420 | 3,550 1,520 | 1,600 | 1,600| 435 5930 | 1,440
5 2,780 868 | 4,400 4,740 | 1,280 1,280 | 3,380) 405 | 1,940 980
! 1,560 | 1,060 | 5590 | 331| 2870 830
1 1,850 | 4700 | 4,910| 270 3,800 658
, 5840 | 8350 | 2,060 260 | 2 530 528
) 55 7,270 | 1,850 [ 220 2,440 405
4,230 | 11,300 | 1,280 | 235 | 2,190 320

262 | 7.7 1,070 | 270! 3,800 282

1,520 | 4140 868 | 1,060 | 2,780 270

1,520 27001 795| 1,130 { 1,130 298

1,360 | 2020 658 690 '8 240

3,210 3,210 60| 465| 795 210

2,530 | 2,620 495| 336 | 1,020 200

2,190 | L760| 495| 208! 560 314

2,360 | 1,360 | 435| 1,440! 405 220

1,680 | 280 | 3875 | 2100 364 210

1,280 | 1,130 370| 2,190 339 185

1,130 | 2100] 375| 1,440| 314 195

1,200| 5250 | 405| '905| 592 190

1,360 | 5760 342 560 | 3,120 314

1200 4,740| 405| a95| 1,850 . 270

........ 3,460 || 495] 1,130 |...____

NoOTE.—Gage not read Jan. 14, 26-31, Feb. 1-5, Mar. 4, Apr. 12, May 13, June 3, 17, Aug. 5, 12, and 26,
Discharge estimated on basis of records for Duck River at Centerville, Jan. 26-31, and Feb. 1-5. Discharge
interpolated Jan. 14, Mar. 4, Apr. 12, May 13, June 3, 17, Aug. 5, 12, and 26. Discharge for October and
November not determined because the mean daily gage heights obtained from twice-daily readings of
gage are seriously in error owing to diurnal fluctuations in stage caused by operation of power plant one-
fourth mile upstream. The flow during the greater part >f these months was below 200 second-feet.

Monthly discharge of Duck River at Colum%z:éz, Tenn., for the year ending Sept.
: 30, 19

[Drainage area, 1,210 square miles]

i
Discharge in second-feet ‘1
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile
18, 300 76 4, 300 3.55 4.09
15, 100 690 3,270 2.70 3.11
17, 200 368 5, 860 4.84 5.04
13, 800 980 5, 460 4. 51 5.20
5,840 1, 060 2,320 1.92 2.14
11, 300 942 3,260 2.69 3.10
5, 590 342 1,570 1.30 1.45
2,190 220 653 . 540 . 62
5,930 215 1, 590 1.31 1. 51
3,980 185 857 . 708 .79

DUCK RIVER AT CENTERVILLE, TENN.

LocaTion.—At old county highway bridge half a mile from Courthouse at
Centerville, Hickman County, and 1 mile above Nashville, Chattanooga & St.
Louis Railroad bridge. Swan Creek enters from south 5 miles above gage.

DRAINAGE AREA.—2,070 square miles (measured on State geological map).

RecorDs AvaiLABLE.—March 6 to December 31, 1919; Mareh 2, 1920, to Septem-
ber 30, 1923. '
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GaceE.—Chain gage bolted to floor on downstream side of old highway bridge,
installed March 2, 1920; read by D. J. Hudspeth. A chain gage at different
datum on new highway bridge three-fourths of a mile downstream from
present location was used March 6 to December 31, 1919.

DiISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL.—Right bank high, steep and wooded; left bank low and
fringed with frees, subject to overflow above gage height 22 feet, covering the
flat to a distance of 400 feet. Control is gravel and rock shoal 600 feet below
gage. During low water an island is formed here and at extremely low stages
all water flows to right bank. Control is reasonably permanent.

EXTREME OF DISCHARGE.— Maximum stage recorded during year, 17.0 feet the
afternoon of February 5 (discharge, 25,900 second-feet); minimum stage,
—0.27 foot the morning of October 17 (discharge, 227 second-feet).

1919-1923: Maximum stage, estimated 28.0 feet April 2, 1920 (discharge
about 50,000 second-feet); minimum stage, 198 second-feet September 20,
1919.

Ice.—Stage-discharge relation not affected by ice.

RE cuLaTIiON.—Possibly slight regulation during periods of low-water flow caused
by operation of small water-power plants upstream.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well
defined below 35,000 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measurements of Duck River at Centerville, Tenn., during the year ending
Sept. 30, 1923

Gage Dis- . Gage | Dis-
Date Made by— height | charge Date Made by height | charge
r
. Feet | Sec.-fi. Feet | Sec.-ft.
Oct. 19 | P. P, Livingston —0.20 240 || Aug. 16 | Withee and Clawson_..| 3.83 3,880
Jan. 27 |- do g ?g 1'{, ggg Aug. 18 |_____ [ [ T, 5. 46 6, 050

Daily discharge, in second-feet, of Duck River at Centerville, Tenn., for the year
ending Sept. 30, 1823

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

3,740 | 13,400 | 3,220 | 2,490 | 2,270 | 5,300 | 740 770 | 1,460
3,350 | 10,400 | 2,850 | 2,380 | 1,940 | 4020| 7l0| 80| 970
3,880 | 19,000 | 2,490 | 2,270 | 1,040 [ 3,220 680 | 62| 900
3,610 | 25,000 | 1,940 | 2,850 | 2,730 | 2,610 | 59 568 | 1,640
3,000 | 25,700 | 2,050 | 14,600 | 8,240 | 2,160 | 770 | 1,840 | 1,460

2,610 | 21,400 | 2,610 | 11,300 | 5,150 | 2,270 770 | 1,040 | 7,120
2,160 | 11,700 | 10,800 | 7,760 | 4,720 | 4,440 | 1,280 770 | 4,160
2,050 | 9,770 | 12,700 , 5,900 [ 5,150 ; 3,740 | 1,200 568 | 7,120
1,840 | 9,600 | 8,020 | 4,440 | 4,020 | 4,160 802 | 5,600 | 5,300

1,640 | 8,580 | 6,350 | 3,740 | 3,610 .2,850 | 770 | 11,500 | 3,880
1,550 | 7,280 | 8,580 | 3,090 | 2,970 | 2,970 | 740 5,750 2,4%
1,370 | 6,350 | 17,200 | 2,730 | 2,490 | 6,050 | 680 | 3,880 | 1,840
1,280 | 6,960 | 17,500 | 5,300 | 2,160 | 5,450 | 650 | 8750 | 1,550
1,200 | 15,100 | 17,000 | 7,280 | 6,500 | 5,150 | 595 | 7,120 | 1,280
1,640 | 19,500 | 9,430 | 9,090 | 9,090 | 3,610 | 540 [ 5,150 | 1,040
1,940 | 11,100 | 12,900 | 7,760 | 13,000 | 2,610 | 512 | 3,880 | 900
2,270 | 6,050 | 16,100 | 5750 | 14,400 | 2,050 | 680 | 3,610 | 802
1,040 | 4,440 | 14,600 | 4,160 | 8,410 | 1,840 6,050 | 710
1,740 | 3,740 | 8,920 | 3,480 | 5,450 | 1,460 | 1,940 [ 2,610 | 680
1,550 | 3 6,050 | 2,850 3 1 1, 1, 650
1,460 | 2,730 | 4,720 | 3,480 | 3,480 | 1,200 | 970 | 1,460 650
2,160 | 2,380 | 9,770 | 5900 | 4,300 | 1,040 { 835 | 1,370 595
7,120 | 2,160 | 19,200 | 4,440 | 3,350 | 970 | 650 | 1, 568
18,500 | 1,940 19,700 { 4160 | 2,610| 900 | 595 | 1,200 512
19,500 | 1,640 | 17,000 | 3,740 | 2,380 | 900! 1,840 | 970 540
12,200 | 1,840 | 12,200 | 2,970 | 2,160 | 900 [ 2,270 | 770 512
2 7 835 | 3,000 | 740! 485

770 | 1,640 | 740 | 460

740 | 1,370 | 1,200 | 485

740 | '900 | 3,880 568

00 oo 770 | 2,160 |_.__.




226 SURFACE' WATER SUPPLY, 1923, PART III
Monthly discharge of Duck River at Centerville, Tenn., for the year ending Sept. 30,
1923

[Drainage area, 2,070 square miles]

Discharge in second-fest

Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

October _ . eae 385 235 280 0. 135 0.16
November. 680 275 384 . 186 .21
December . 22,100 318 5, 780 2.79 3. 22
January... 19, 500 1,200, 4,830 2.33 2.69
25, 700 1,640 9,160 4.43 4.61
19, 700 1,940 9, 350 4. 52 5.21
14, 600 2,270 4,780 2.31 2.58
14, 400 1,940 5,090 2.46 2.84
6,050 740 2, 540 1.23 1.37
3,090 512 1, 030 498 .57
11, 500 568 2,870 1.39 1.60
7,120 460 1,710 .826 . .92
25,700 | 235 | 3,060 191 25,98

BUFFALO RIVER NEAR FLATWOODS, TENN,

LocaTtioN.—At Belsha’s farm, 114 miles northwest of Flatwoods, Wayne County,
and 1 mile north of Wayne-Perry County line. Little Opossum Creek enters
half a mile above gage.

DRAINAGE AREA.—439 square miles (measured on map compiled by United
States Geological Survey; scale, 1:500,000).

RECORDS AVATLABLE.—May 29, 1920, to September 30, 1923.

Gage.—Vertical staff in two sections spiked to large trees on right bank, 300 feet
downstream from ranch house of W. N. Belsha, and a quarter of a mile
upstream from county bridge on Flatwoods-Linden road; read by W. N.
Belsha.

DISCHARGE MEASUREMENTS.— Made from highway bridge a quarter of a mile
below gage or by wading.

CHANNEL AND CONTROL.—Control is a gravel bar a third of a mile downstream
from gage; not permanent. Water is at right side of channel at control sec-
tion, and some brush and willows have grown up on the gravel bar at the
other side.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 16.15 feet at
6.30 a. m. August 15 (discharge, 11,000 second-feet); minimum stage, 1.19
feet October 3-6 (discharge, 138 second-feet).

1920-1923: Maximum stage recorded, 18.0 feet at 7 a. m. March 11,
1922 (discharge, 12,500 second-feet); minimum stage, 1.14 feet August
12-14, 1922 (discharge, 135 second-feet).

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined between 150 and 1,600 second-feet; extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records fair below
2,000 second-feet; above that point they are subject to considerable error
owing to lack of high-water measurements.

Discharge measurements of Buffalo River near Flatwoods, Tenn., during the year
ending Sept. 30, 1923

Date Made by— oage | s, | Date Made by— ol et
Sec.-ft. Feet | Sec.-ft.

Oct. 20 159 || Jan, 29 | P. P. Livingston._..... 4.18 1,510
Jan, 29 1, 600 29 ... {+ (s R, 4,16 1 550
29 1,560 || Aug. 17 | Clawson and Withee...| 3.48 1, 160
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Daily discharge, in second-feet, of Buffalo River near Flatwoods, Tenn., for the year
ending September 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
205 645 | 3,350 | ~ 465 695 805 695 275 245 292
365 695 | 2,160 445 600 796 600 260 230 275

1,120 645 | 5,910 425 600 | 1,060 488 260 230 260
» 290 645 | 7,350 425 | 1,060 | 3,190 4656 260 245 260
1,120 600 | 3,830 425 | 6,310 | 2,710 425 260 260 345
745 578 | 2,550 566 | 4,070 | 1,950 425 275 292 532
578 532 | 1,050 | 1,530 | 2,000 | 1,410 555 260 260 488
578 510 { 1,670 | 1,670 | 1,530 | 1,230 745 275 260 | 1,230
645 | 465 1,670 1,350 | 1,230 | 1,060 | 856 | 275 | 1,060 695
695 425 | 1,670 | 1,120 { 1,000 895 465 275 | 1,290 488
645 385 | 1,530 | 2,020 805 795 465 260 695 385
555 365 | 1,410 | 5,270 845 695 578 245 532 345
510 345 | 1,600 | 3,510 | 3,510 695 646 230 | 1,290 328
488 366 | 1,670 | 2,230 | 3,270 745 532 230 | 5,110 292
2,630 645 | 1,350 | 1,530 { 2,020 | 2,000 488 245 | 7,830 275
, 350 645 | 1,120 | 4,310 | 1,470 | 5,830 445 245 | 1,740 260
2,710 600 950 | 4,230 | 1,170 { 3,350 405 310 | 1,120 260
2,630 578 845 | 2,390 | 1,000 | 1,880 385 310 950 245
1,670 | 532 745 | Le70 | 845|1,350 | 365 275 | 745 246
1,170 532 695 | 1,200 745 | 1,120 345 260 600 245
950 532 600 | 1,060 950 950 328 245 510 245
745 645 555 | 3,110 | 1,350 795 310 230 532 246
645 | 1,000 510 | 7,030 | 1,120 745 202 230 488 230
6556 | 4,630 4685 | 5,190 950 645 365 230 425 216
510 | 3,270 445 | 2,950 | 1,060 600 425 215 365 215
445 | 1,880 465 | 1,950 895 566 365 216 345 216
488 | 1,470 655 | 1,470 795 555 328 215 310 215
600 | 1,530 510 | 1,170 745 600 310 202 |- 345 215
600 | 1,600 |. ... 1,000 845 6456 292 488 445 215
578 [ 1,050 {__._._. 845 | 1,060 645 275 385 365 215
578 | 4,630 j.......] 745 |oeuaee- 645 lomeennn 2716 | 310 oo

Monthly discharge of Buffalo River mear Flatwoods, Tenn., for the year ending
Sept. 80, 1923

[Drainage area, 439 square miles]

Discharge in second-feet
Run-off
Month ) Por | ininches
Maximum | Mipimum | Mean square
mile
[ 20) 1T P 202 138 171 0. 390 0.45

November.. 488 185 240 . 547 .61
December... 3,350 205 980 2.8 2.57
January.__. 4,630 345 1,000 2.48 2.86
February. 7,350 445 1,720 3.92 4,08
arch. 7,030 425 2,040 ‘4,65 5.86
April .. 6, 310 600 1,490 3.39 3.78
ay.. 5,830 555 1,330 3.03 3.49
June._ 745 276 445 1.01 1.13
July_.. 488 215 268 .610 .70
A t 7,830 230 949 2.16 2. 49
September...... 1, 215 332 . 766 .84
7,830 138 918 2.09 28.36

49245—281—wsp 563——16
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CACHE RIVER BASIN

CACHE RIVER AT FORMAN, ILL.

Location.—In NE. 4 sec. 31, T. 13 8., R. 3 E., at Chicago, Burlington &
Quincy Railroad bridge at Forman, Johnson County, 1 mile below mouth
of Dutchman Creek. .

Rucorps avaiLasiLE.—October 26, 1922, to September 30, 1923.

DRAINAGE AREA.—240 square miles,

Gage.—Chain gage attached to bridge; read by A. A. Burris.

CHANNEL AND coNTROL.—Bed is heavy clay; banks wooded. Right bank sub-
ject to overflow; left bank leveed. Low-water control is small loose rock

_ dam about 30 feet below gage.

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

EXTREMES OF DISCHARGE.— Maximum stage during period of record 13.30 feet
February 3 (discharge, 3,820 second-feet); no flow July 31 and August 1.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 325 and 1,000 second-feet; fairly well defined below
300 second-feet and extended above 1,000 second-feet. Gage read to half-
tenths once daily. Daily discharge ascertained by applying gage height to
rating table. Records fair for low and medium stages and poor for high
stages. .

Discharge measurements of Cache River at Forman, Itl., during the year ending
Sept. 30, 1923

- Gage Dis- Gage | Dis-
Date ) Made by i height | charge [ Date Made by— height | charge
- Feet | Sec.-ft. . Feet | Sec.-ft.
Oct. 26 | H. E. Grosbach________ 111 22 || May 22 | H. E Grosbach________ 8.09 785
Mar. 13 |._.__ A0 el 8.85 907 || Sept. 19 |...__ [ 6 02 484
@ Estimated. L .

Daily discharge, in secondfeet, of Cache River at Forman, Ill., for the year ending
Sept. 30, 1923

Day Oct. | Nov. | Dec. | Jan. | Feb. { Mar, | Apr. | May | June | July | Aug. | Sept.
2.8 7.0 450 | 1,050 364 163 143 215 | 125 0.0 125
8.5 5.5 378 | 2,090 209 143 153 153 | 22 .2 237
5.5 4.5 325 | 3,820 215 | 143 163 3121 15 6 312
4.5 4.5 299 | 3,550 183 435 173 261 | 13 9 183
3.5 4.5 226 | 3, 249 833 540 193 9.6 237 134
2.8 5.5 193 | 2,090 600 976 143 163 | 11 338 102
2.0 5.5 183 | 1,510 765 | 1,180 134 94 | 29 585 226
5.5 4.5 98 | 1,180 750 | 1,350 116 67 | 22 630

4.5 30 833 540 | 1,180 107 411 15 540 204
3.5 25 750 378 833 102 67 9.6 435 ’1&3
16 20 600 435 615 82 125 5.1 351 134
14 18 480 816 750 78 364 3.2 209 94
14 18 600 850 910 60 273 2.4 126 56
14 16 798 { 1,000 | 1,300 50 125 2.4 82 26
12 28 750 | 1,450 | 1,400 850 86 2.4 19 18
12 67 6751 1,780 | 1,450 | 2,010 56 1.9 7.3 18
10 107 585 | 1,850 930 | 2,570 163 1.9 299 16
8.5 74 480 | 2,170 660 | 2,410 312 L5 782 261
8.5 60 351 | 1,850 510 | 2,000 302 | 29 930 570
5.5 35 261 | 1,710 435 | 1,400 392 | 11 799 833
4.5 6860 237 | 1,450 338 | 1,020 273 5.1 870 1,180
4.5 | 1,350 226 | 1,180 299 750 173 2.4 930 2,170
3.5 | 1,710 193 910 261 6845 98 1.9 | 1,000 1,850
5.5 11, 143 799 215 600 74 1.2 910 1,710
7.0 | 1,080 204 675 183 435 41 .7 799 1,050
5.6 890 312 540 143 392 24 6 585 870
30 406 125 364 17 4 338 735
98 338 116 338 47 2 261 510
143 273 125 435 273 1 226 420
. . 193 226 134 351 273 1 183 351
L) S L3 loceaae 273 193 [ ... 213 | 0 163 |ooeea-
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Monthly discharge of Cache River ai Forman, Ill., for the year ending Sept. 30,
1923

[Drainage area, 240 square miles]

Month

Discharge in second-feet
Run-off
Per iy
Minimum { Mean square | i1 inches
mile
2.0 15.8 0. 066 0.07
3.5 30.0 125 14
16 450 1.87 2.16
143 1,000 4.17 4.34
183 814 3.39 3.91
116 604 2.52 2.81
50 612 2.55 2.94
17 172 717
[ T | . 046 05
0 424 177 2.04
16 493 2.05 2.29

MISCELLANEOUS DISCHARGE MEASUREMENTS

Discharge measurements of streams in the Ohio River basin at
points other than regular gaging stations are listed in the following

table:

Miscellaneous discharge measurements in Ohio River basin during the year ending

Sept. 30, 1923

Date

Stream

Tribuﬁa:s; to or divert-

Locality

Gage | Dis-
height | charge

Nov. 9

Aug.

Nov. 16
Feb, 17
June 9.
Oct. 9
Feb. 13

Aug. 20

Buckskin Creek. .
Miami and Erie Canal
ieeder

Cumberland River____
Obey River._..___..._.
Caney Fork ...__..__..
Sulphur Forks Creek.__

French Broad River___

Mills River...._..__._.

Chunns Branch Creek.
Beaver Creek.__________

Emery River_____._._..
Chicamauga Creek._s__
Chattanooga Creek.._.

Duck River ...

Tuscarawas River.

Cun&berland River_.

Tennessee River

Swannanoa River

South Fork of Holston

Bambndge, 0
Sidney, Ohio__...__..._____

Springﬁeld Ohio.
Pineville, Ky
Celina, Tenn___
Lancaster, Tenn.
Port Royal, Tenn

...... Redmond, N. C., below |-

Marshall power plant.

French Broad River._| Near Mills River, N.C., 14

miles below junction of
North and South forks of
Mu]s River.

_________________ At old gaging station at

Swannanoa, N

_____ At mouth, Biltmore, N. C._

Bristol, Vool

Harriman, Tenn__.__
Chattanooga, Tenn. _

Howards Bridge, 12 miles
above Columbia, Tenn.

Rossville, Ga_... ... -

@ Flood crest, computed by Kutter’s formula.






A Page
Accuracy of data and results, degrees of ...
Acre-foot, definition of ... ... ... ...
Adams, Tenn., Red River near
Adamsville, Ohio, Raccoon Creek at...__...

Alabama, cooperation by _.___._____________
Alderson, W. Va., Greenbrier River at.

Allegheny River at, Red House, N. Y._.____.
Almond, N. C., Nantahala River at....... 174275
Aluminum Co. of America, cooperation by. . 6
Appropriations, record of ... _____.___________ 1
Arthur, Tenn., Powell River near......... 190-191
Asheville, N. C., French Broad River at..__124-125
Athens, Ohio, Hocking Riverat.___..._..___ 53~55
Au water-stage recorder, plate showing..__._ 2

B
Bainbridge, Ohio, Buckskin Creek at..___.__ 229

Paint Creek at
Barbourville, Ky., Cumberland River at_... 94-96
Barrackville, W, Va., Buffalo Creek at.
Beaver Creek at Bristol, Va.._......_.......

records im. .. o.oooicaaamoaaao 34-35
Belingion, W. Va., Tygart Riverat_._..__._ 10-11
Belleview, Tenn,. Harpeth Riverat. ... 119-120
Bemis, W. Va., Shavers Forkat_____. - 30-31
Big Sandy Creek at Rockville, W..Va....... 33

Big Walnut Creek at Rees Station, Obio.._. 66-68
Biltmore, N. C., Chunns Branch Creek at_. 229
Swannanoa Riverat .. _ ... ... ___ 140-141
Blackwater River at Davis, W. Va_____
Bilantyre, N. C., French Broad River at.__ 122-123
Bluff City, Tenn., South Fork of Holston
. 154-155
Boom, Tenn., Obey River near_... 112-114
Brevard, N. C., Davidson River near.._.. 138-140
Bridge measurement, typical gaging station

for, plate showing. ... ...eao... 2
Bristol, Va., Beaver Creek at.._.... 229
Bryson, N. C., Tuckasegee River at.. - 177-170
Buckhannon River at Hall, W. Va._. . 15-16
Buckskin Creek at Bainbridge, Ohio.-._ 229

Buffalo Creek at Barrackville, W.Va____._. 20—21
Buffalo River near Flatwoods, Tenn.__

Burnside, Ky., Cumberland River at. -~ 9899

Butcherville, W. Va., West Fork at__ - 17-18

Butler, Tenn., Watauga Riverat...._..... 159-160

C

Cache River at Forman, Iil.._..._...__._.. 228-229
Calderwood, Tenn., Little Tennessee River

2R, 169-170

Caney Fork at Lancaster, Tenn._..._.._.__. 229

near Rock Island, Tenn.._._....__.._. 114-115

near Silver Point, Tenn. ... 116-117

Carthage, Tenn., Cumberland River at... 101-102

Celina, Tenn., Cumberland River at.......
Obey Riverat ... oo ..
Centerville, Tenn., Duck Riverat.._.
Charleston, Tenn., Hiwassee River at...._
Chattanooga Creek at Rossville, Ga._.__..__

Chattanooga, Tenn., Chicamauga Creek at.. 220
Tennessee River at_ ... .. -~ 133-135
Cheat Bridge, W. Va., Shavers Fork at_..... 28-30
Cheat River at Rowlesburg, W. Va._ - 23
near Morgantown, W. Va. - 2425
near Parsons, W. Va__ . ... 21-22
Cheoah River at Johnson, N. C.._........ 181-182
Cherokee, N. C., Oconalufty River at_.... 179-180
Chicamauga Creek at Chattanooga, Tenn... 229
Chilhowie, Va., Middle Fork of Holston
RivVer Ot e o oo occceccaaan 157-150
South Fork of Holston River near..... 163-154
Chillicothe, Ohio, Scioto River at. ... 63-65
Chunns Branch Creek at Biltmore, N. C.... 229
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at Pineville, Ky _._..__._.___ - 220

South Fork of, at Nevelsville, Ky._ ... 111-112
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gaging-station records in...._... 94-122
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D
Dailey, W. Va,, Tygar.t River near..........
Dandridge, Tenn., French Broad River at. 127-128
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Davis, W. Va., Blackwater River at_.._ near Hayesville, N. C_______.__.___.__ 194-185
Dayton, Ohio, Miami and Erie Canalat._.. 229 | Hocking River at Athens, Ohio.._..._..._.._ 53-55
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. King, W. R., and assistants, work of .______. 6
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Mendota, Va., North Fork of Holston River
) SR, 164-165
Miami & Erie Canal at Dayton, Ohio..._... 229
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New York, cooperation by - 5

Nimishillen Creek at North Industry, Ohio._ 4445
Nolichucky River at Embreeville, Tenn_ . 146-148

near Greeneville, Tenn._._...__________. 148-149
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STREAM-GAGING STATIONS AND PUBLICATIONS
RELATING TO WATER RESOURCES

INTRODUCTION

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 investigation 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 monographs, bulletins, professional papers, and
annual reports.

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

Part I. North Atlantic slope basins (St. John River to York River).
II. South Atlantic slope and eastern Gulf of Mexico basins (James River to
the Mississippi).

III. Ohio River basin.

IV. St. Lawrence River basin.

V. Upper Mississippi River and Hudson Bay basins.

VI. Missouri River basin.

VII. Lower Mississippi River basin.

VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.

XI. Pacific slope basins in California.

XTII. North Pacific slope basins, in three parts:

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.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR CONSULTED

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

235
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2. Sets of the reports may be consulted in the libraries of the
principal cities in the United States. |

3. 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., Statehouse.

Asheville, N. C., 316 Jackson Building.

Chattanooga, Tenn., 37 Municipal Building.

Columbus, Ohio, Brown Hall, Ohio State University.
Chiecago, Ill., 950 Transportation Building.

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

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

Helena, Mont., 45-46 Federal Building,.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tueson, 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 5,600 points in
the United States, and the data obtained have been published in the
reports tabulated on following page.
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Stream-flow data in reports of the United States Geological Survey

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

Report Character of data Year
10th A, pt.2_.____ Descriptive information only ... ..
11th A, pt. 20_____ Monthly discharge and descriptive information.________.________.__. 18%4 to l%%%tem-
er, .
12th A, pt. 2.____|.____ A0 O e 1884 Qti) June 30,
13th A, pt. 3_...__| Mean discharge in second-feet.___ .. .o coiaiooeo.

14th A, pt. 2.

W 165 to 178.
W 201 to 214
W 241 to 252

W 281 to 292_
W 301 to 312.
W 321 to 332.
‘W 351 to 362_
W 381 to 394
W 401 to 414
W 431 te 444
W 451 to 464
W 471 to 484
W 501 to 514
W 521 to 534
W 541 to 554.
W 561 to 574.

Monthly discharge (long-time records, 1871 to 1893) ... ___..___._____

Descriptions, measurements, gage heights, and ratings

Descriptive information only_____.________________________________..

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

QGage heights (also gage heights for earlier years).. .. ... ...

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

Decriptions, measurements, and gage heights, eastern United States,
%stern Mississippi River, and Missouri River above junction with

ansas.

Descriptions, measurements, and gage heights, western Mississippi

g'tivt%t below junction of Missouri and Platte, and western United
ates.

Descriptions, measurements, ratings, and monthly discharge (also
some long-time records). . '

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

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

Monthly discharge (also for many earlier years) -

Descriptions, measurements, gage heights, and r

Monthly discharge

Descriptions, measurements, gage heig

, and rat:
Monthly discharge. .. _____________._____.___
Descriptions, measurements, gage heights, and rat:
Monthly discharge.
Complete data

1884 to Dec. 31,
1892.

1888 to Dec. 31,
1893.

1893 and 1894.

1895.

1896.

1895 and 1896.
1897.

1897.

1897.
1898.

NoTE.—No data regarding stream flow are given in the fifteenth énd seventeenth annual reports.

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
numbers of the papers on surface-water supply published from 1899

each year.

to 1923.

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



238 SURFACE WATER SUPPLY, 1923, PART III

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, 124, 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. Results of miscellaneous measurements are published by
drainage basins. .

In these papers and in the following lists the stations are arranged
in downstream order. The main stem of any river is*determined by
measuring or estimating its drainage area—that is, the headwater
stream having the largest drainage area is considered the continuation
of the main stream, and lake surfaces and local changes in name are
disregarded. All stations from the source to the mouth of the main
stem of the river are presented first, and the tributaries in regular
order from source to mouth follow, the streams in each tributary
basin being listed before those of the next basin below.

In exception to this rule the records for Mississippi River are given
in four parts, as indicated on page 235, and the records for large lakes
are taken up in order of streams around the rim of the lake.
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PRINCIPAL STREAMS

The Ohio River basin includes Ohio River with all its tributaries,
the most important being Allegheny, Monongahela, Beaver, Muskin-
gum, New (or Kanawha), Scioto, Miami, Kentucky, Wabash, Cum-
berland, and Tennessee rivers. The streams drain parts of the
States of Alabama, Georgia, Illinois, Indiana, Kentucky, Maryland,
Mississippi, New York, North Carolina, Oh10 Pennsylvania, Ten-
nessee, Virginia, and West Vlrglnla

In addition to the list of gaging stations and the annotated list
of publications relating specifically to the Ohio River basin, the
following pages contain a similar list of reports that are of general
interest in many sections and cover a wide range of hydrologic
subjects, and also brief references to reports published by State
and other organizations. ’

GAGING STATIONS

Note.—Dash following a date indicates that the station was being maintained September 30, 1923,
Period after date indicates discontinuance.

Allegheny River (head of Ohio River) near Larahee, Pa., 1920-21.
Allegheny River at Red House, N. Y., 1903—
Allegheny River at Franklin, Pa., 1918-1921.
Allegheny River at Kittanning, Pa., 1904-1913; 1918-1921.
Ohio River at Wheeling, W. Va., 1905-6.
Conewango Creek:
Chadakoin River (Chatauqua Lake outlet) near Jamestown, N. Y.,
1904-5.
Brokenstraw Creek at Youngsville, Pa., 1919-1921.
Tionesta Creek at Butler Bridge, Pa., 1919-1921.
Oil Creek near Rouseville, Pa., 1918-1921.
French Creek at Kimmeytown, Pa., 1919-20.
French Creek at Saegerstown, Pa., 1921.
French Creek at Carlton, Pa., 1919-20.
Cussewago Creek near Meadville, Pa., 1918-1920.
Clarion River near Clarion, Pa., 1919-1921.
Red Bank Creek at St. Charles, Pa., 1918-1921.
Mahoning Creek near Dayton, Pa., 1920-21.
Crooked Creek at Hileman’s Farm, Pa., 1918-1921.
Stony Creek (head of Conemaugh River) at Johnstown, Pa., 1918-1921.
Kiskiminitas River at Avonmore, Pa., 1907-1913; 1918-1921.
Kiskiminitas River at Salina, Pa., 1904-5.
Blacklick Creek at Blacklick, Pa., 1904-1906; 1907-1913; 1918-1921.
Loyalhanna Creek at New Alexandria, Pa., 1919-1921.
Tygart River (head of Monongahela River) near Dailey, W. Va., 1915-
Tygart River at Belington, W. Va., 1907—
Tygart River at Fetterman, W. Va., 1907-
Monongahela River at Lock 15, Hoult, W. Va., 1914~
Monongahela River at Morgantown, W. Va., 1914-15.
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Ohio River—Continued. -
Monongahela River at Lock No. 4, Pa., 1886-1905. Flood-stage record
only. -
Middle Fork at Midvale, W. Va., 1915~
Buckhannon River at Hall, W. Va 1907-1909; 1915—
West Fork at Butcherville, W. Va,., 1915-
West Fork at Clarksburg, W. Va,, 1923—
West Fork at Enterprise, W. Va., 1907-1918.
Elk Creek near Clarksburg, W. Va., 1910-1918.
Buffalo Creek at Barracksville, W. Va., 1907-8; 1915—
Deckers Creek at Morgantown, W. Va., 1914-15.
Cheat River near Parsons, W. Va., 1913-
Cheat River at Rowlesburg, W. Va 1912~
Cheat River near Morgantown, W. Va, 1899-1900; 1902-1905; 1908~
1917; 1922~
Blackwater River at Davis, W. Va., 1921-
Blackwater River at Hendricks, W.-Va., 1911-1918.
Shavers Fork at Cheat Bridge, W. Va., 1922—
Shavers Fork at Bemis, W. Va., 1922
Shavers Fork at Parsons, W. Va., 1910~
Big Sandy Creek at Rockville, W. Va., 1909-1918; 1921-
Youghiogheny River at Friendsville, Md., 1898-1904.
Youghiogheny River at Confluence, Pa., 1904-1913.
Youghiogheny River at Connellsville, Pa., 1918-1921.
Casselman River at Markleton, Pa., 1913; 1920-21.
Casselman River at Confluence, Pa., 1904-1913.
Laurel Hill Creek at Ursina, Pa., 1913; 1918-1921.
Laurel Hill Creek at Confluence, Pa., 1904-1913.
Indian Creek in Westmoreland County, Pa., 1892-93.
Turtle Creek at Trafford, Pa., 1020-21.
Chartiers Creek at Carnegie, Pa., 1919-1921.
Mahoning River (head of Beaver River), at Youngstown, Olio, 1903-1906;
1921
Mahoning River near New Castle, Pa., 1918-19.
Beaver River at Wampum, Pa., 1914.
Shenango River near Turnerville, Pa., 1918-1931.
Shenango River near Jamestown, Pa., 1920-21.
Shenango River at Sharon, Pa., 1918-1921.
Shenango River at New Castle, Pa., 1918-1921.
Little Shenango River at Greenville, Pa., 1920-21.
Pymatuning Creek near Orangeville, Pa., 1918-1921.
Neshannock Creek at East Brook, Pa., 1919-1921.
Connoquenessing Creek near Hazen, Pa., 1919-1921.
Connoquenessing Creek near Ellwood, Pa., 1914.
Slippery Rock Creek at Wurtemburg, Pa., 1918-1920.
Little Beaver Creek near Liverpool, Ohio, 1915~ .
Yellow Creek at Hammondsville, Ohio, 1915-
Cross Creek near Mingo Junction, Ohio, 1903.
McMahon River at Steel, Ohio, 1903.
Middle Island Creek at Little, W. Va., 1915-1922.
Little Muskingum River at Fay, Ohio, 1915-1922.
Tuscarawas River (head of Muskingum River) at Crystal Spring, Ohio, 1921-
Tuscarawas River at Newcomerstown, Ohio, 1921-
Muskingum River at Dresden, Ohio, 1921-
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Ohio River—Continued.

Muskingum River at Zanesville, Ohio, 1905-1912.

Muskingum River at Frazier, Ohio, 1915-1920.

Muskingum River at McConnelsville, Ohio, 1921

Muskingum River at Beverly, Ohio, 1915-1920.

Sandy Creek:
Nimishillen Creek at North Industry, Ohio, 1921-

Stillwater Creek at Uhrichsville, Ohio, 1922—

Mohican River (head of Walhonding River) at Greer, Ohio, 1921-

Walhonding River at Pomerene, Ohio, 1910-1913;! 1921
Kokosing River near Millwood, Ohio, 1921~

Licking River at Toboso, Ohio, 1921~

Licking River at Pleasant Valley, Ohio, 1902-1906.

Jonathan Creek at Powells, Ohio, 1902-3.

Little Kanawha River at Glenville, W. Va., 1915-1922,

Little Kanawha River at Lock 4, Palestine, W. Va., 1915-1922,
South Fork of Hughes River at Macfarlan, W. Va., 1915-1922.
Hughes River at Cisko, W. Va., 1915-1922.

Hocking River near Lancaster, Ohio, 1923—

Hocking River at Athens, Ohio, 1915~

New River, South Fork (head of New River, which in turn is head of

Kanawha River) at New River, N. C., 1900-1901.

New River, South Fork, near Crumpler, N. C., 1908-1916.

New River near Oldtown, Va., 1900-1903.

New River near Grayson, Va., 1908-1912.

New River at Radford, Va., 1898-1906; 1907-1915.

New River at Eggleston, Va., 1914-

New River at Fayette, W. Va., 1895-1901; 1902-1904; 1908-1916.

Kanawha River at Lock 2, Montgomery, W. Va., 1915-1922.
North Fork of New River, near Crumpler, N. C., 1908-1916.
North Fork of New River at Weaverford, N. C., 1900-1901.
Reed Creek at Graham Forge, Va., 1908-1916.

Big Reed Island Creek near Allisonia, Va., 1908-1916.
Little River near Copper Valley, Va., 1908-1916.
Walker Creek at Staffordsville, Va., 1908-1916.
Wolf Creek near Narrows, Va., 1908-1916.
Bluestone River at Lilly, W. Va., 1908-1916.
Bluestone River near True, W. Va., 1911-12,
Greenbrier River near Marlinton, W, Va., 1908-1916.
Greenbrier River at Alderson, W. Va., 1895-1906; 1907-
Gauley River at Allingdale, W. Va., 1908-1916.
Gauley River near Summersville, W. Va., 1908-1916.
Gauley River near Belva, W. Va., 1908-1916.
Cherry River at Richwood, W. Va., 1908-1916.
Meadow River near Russellville, W. Va., 1908-1916.
Elk River at Webster Springs, W. Va., 1908-1916,
Elk River at Gassaway, W. Va., 1908-1916.
Elk River at Clendenin, W. Va., 1908-1916.
Coal River at Brushton, W. Va., 1908-1916.
Coal River at Fuqua, W. Va., 1911-1916.
Coal River at Tornado, W. Va., 1908-1912,
Little Coal River at McCorkle, W. Va., 1915-1922.
Pocatalico River at Sissonville, W. Va., 1908-1916.

1 Records 1910-1913 published under “ Mohican River at Pomerene, Ohio.”
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Ohio River—Continued.
Raccoon Creek at Adamsville, Ohio, 1915-
Guyandot River at Wilber, W. Va., 1915-1922.
Guyandot River at Branchland, W. Va., 1915-1922.
Mud River at Yates, W. Va., 1915-1922.
Twelvepole Creek at Wayne, W. Va., 1915-1922.
Levisa Fork (head of Big Sandy River) at Thelma, Ky., 1915-1920.
Tug Fork at Kermit, W. Va., 1915-1920.
Blaine Creek at Yatesville, Ky., 1915-1921.
Scioto River near Dublin, Ohio, 1921~
Scioto River near Columbus, Ohio, 1898-1901; 1903-1906.
Scioto River at Columbus, Ohio, 1921~
Scioto River at Chillicothe, Ohio, 1913-14; 1921
Scioto River at Waverly, Ohio, 1916-1920.
Olentangy River at Delaware, Ohio, 1921~
Olentangy River near Columbus, Ohio, 1898-1901; 1903-1906.
Big Walnut Creek at Rees Station, Ohio, 1921-
Darby Creek at Darbyville, Ohio, 1921-
Paint Creek at Bainbridge, Ohio, 1921-1923.
Little Miami River near Morrow, Ohio, 1903.
Little Miami River at Loveland, Ohio, 1906.
Little Miami River at Miamiville, Ohio, 1915-1920.
Little Miami River at Plainville, Ohio, 1914-15; 1918-1920,
East Fork of Little Miami River at Perintown, Ohio, 1915-1920.
Licking River at Farmers, Ky., 1915-1920.
Licking River at Falmouth, Ky., 1914-1916.
Licking River at Catawba, Ky.,"1916-1920.
Licking River at Morning View, Ky., 1916.
South Fork of Licking River at Hayes, Ky., 1916-1920.
South Fork of Licking River at Falmouth, Ky., 1915-16.
Mill Creek at Arlington Heights, Ohio, 1912-1916.
Mill Creek at Cincinnati, Ohio, 1912-13.
Miami River at Sidney, Ohio, 1914—
Miami River at Piqua, Ohio, 1913-1917.
Miami River at Tadmor, Ohio, 1914-1917.
Miami River at Taylorsville, Ohio, 1922-
Miami River at Dayton, Ohio, 1905-1909; 1913~
Miami River at Franklin, Ohio, 1916-1921.
Miami River at Hamilton, Ohio, 1910-1918.
Miami River at Venice, Ohio, 1915~
Loramie Creek at Lockington, Ohio, 1915~
Stillwater River at Pleasant Hill, Ohio, 1916—
Stillwater River near West Milton, Ohio, 1914-1917.
Mad River near Springfield, Ohio, 1904-1906; 1914—
Mad River near Dayton, Ohio, 1914-1921.
Buck Creek at Springfield, Ohio, 1914-1921.
Twin Creek near Germantown, Ohio, 1914—
Fourmile Creek near Sevenmile, Ohio, 1914-1917.
Sevenmile Creek at Sevenmile, Ohio, 1914-1920.
' Whitewater River at Brookville, Ind., 1915-1920.
Kentucky River at Frankfort, Ky., 1905-6.
Dix River near Danville, Ky., 1905,
Dix River near Burgin, Ky., 1910-1922.
Elkhorn Creek at Forks of Elkhorn, Ky., 1915-1920.
Eagle Creek at Glencoe, Ky., 1915-1920. '
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Ohio River—Continued.
Rolling Fork of Salt River (head of Salt River) at New Haven, Ky., 1905-6.
Green River at Munfordville, Ky., 1915-1922.
Wabash River at Logansport, Ind., 1903-1906.
Wabash River at La Fayette, Ind., 1901-1903.
Wabash River at Terre Haute, Ind., 1902-1904; 1905-6.
Wabash River at Mount Carmel, I11., 1908-1913.
Eel River at Logansport, Ind., 1903.
Tippecanoe River at Springboro, near Delphi, Ind., 1903-1906; 1908.
Vermilion River near Danville, I11., 1914-1921.
Embarrass River near.Oakland, Ill., 1909-1912; 1914-15.
Embarrass River at Ste. Marie, Ill., 1909-1912; 1914~
White River, West Branch (head of White River), near Strawtown,
Ind., 1922.
White River, West Branch, near Noblesville, Ind., 1915-1922.
White River, West Branch, at Indianapolis, Ind., 1904-1906.
Eel River at Cataract, Ind., 1903-1906.
East Branch of White River at Shoals, Ind., 1903-1906; 1909-1916.
Little Wabash River near Clay City, Ill., 1908-1912.
Little Wabash River at Wilcox, Ill., 1914—
Little Wabash River near Golden Gate, I1l., 1908-1912.
Little Wabash River at Carmi, Ill., 1908-1912.
Skillet Fork at Wayne City, Ill., 1908-1912; 1914-1921.
Skillet Fork near Mill Shoals, I11., 1908-1912.
Saline River: .
Middle Fork of Saline River, near Harrisburg, Ill., 1922—
Cumberland River at Barbourville, Ky., 1922-
Cumberland River at Cumberland Falls, Ky., 1907-1911; 1915-
Cumberland River at Burnside, Ky., 1914~
Cumberland River at Celina, Tenn., 1922—
Cumberland River at Carthage, Tenn., 1922-
Cumberland River at Nashville, Tenn., 1902-1904; 1918-
Cumberland River at Clarksville, Tenn., 1922—
Laurel River near Otis, Ky., 1922—
Rockeastle River at Rockcastle Springs, Ky., 1922-
New River (head of South Fork of Cumberland River) near New River,
Tenn., 1922—
South Fork of Cumberland River at Nevelsville, Ky., 1915—
Obey River near Boom, Tenn., 1919-
Caney Fork near Rock Island, Tenn., 1911—
Caney Fork near Silver Point, Tenn., 1922-
Caney Fork near Lancaster, Tenn., 1922.
Collins River near Rowland, Tenn., 1916~
Harpeth River at Belleview, Tenn., 1920~
Red River near Adams, Tenn., 1920~
French Broad River (head of Tennessee River) at Rosman, N. C., 1907-1909.
French Broad River at Blantyre, N. C., 1920~
French Broad River at Horseshoe, N. C., 1904-1906.
French Broad River at Asheville, N. C., 1895-
French Broad River at Oldtown, near Newport, Tenn., 1900-1905; 1907;
1920-
French Broad River at Dandridge, Tenn., 1918-
Tennessee River at Knoxville, Tenn., 1899-1912; 1918--
Tennessee River at Loudon, Tenn., 1922—
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Ohio River—Continued.

Tennessee River at Chattanooga, Tenn., 1873-1913; 1915—

Tennessee River at Florence, Ala., 1871~

Tennessee River at Johnsonville, Tenn., 1875—
Davidson River near Davidson River, N. C., 1904-1909,
Davidson River near Brevard, N. C., 1920-
Little River at Calhoun, N. C., 1907-8.
Mills River, South Fork (head of Mills River), near Sitton, N. C.,
. 1904-1909.
Mills River: .

North Fork of Mills River at Pinkbed, N. C., 1904-1909.

Mud Creek at Naples, N. C., 1907.
Swannanoa River at Swannanoa, N. C., 1907-1909.
Swannanoa River at Biltmore, N. C., 1904; 1905; 1920-
Ivy River at Democrat, N. C., 1907.
Pigeon River at Canton, N. C., 1907-1909.
Pigeon River near Crabtree, N. C., 1920
Pigeon River at Newport, Tenn., 1900-1901; 1903-1905; 1906-1909;

1918-
North Toe River (head of Nolichucky River) at Spruce Pine, N. C,,
1907-8; 1920~

Nolichucky River at Embreeville, Tenn., 1920~
Nolichucky River at Chucky Valley, Tenn., 1900-1901.
Nolichucky River at Greeneville, Tenn., 1903-1908; 1919-
Nolichucky River at Morristown, Tenn., 1920~
Little Pigeon River at Sevierville, Tenn., 1920—
Holston River, South Fork (head of Holston River), near Chilhowie,
Va., 1907-1909; 1920- :
Holston River, South Fork, at Bluff City, Tenn., 1900—
Holston River near Rogersville, Tenn., 1902—
Middle Fork of Holston River at Chilhowie, Va., 1907-1909; 1920~
Watauga River at Butler, Tenn., 1900-1901; 1920-
Watauga River near Elizabethton, Tenn., 1903-1908.
Elk Creek at Lineback, Tenn., 1900-1901.
Roane Creek at Butler, Tenn., 1900-1901.
Doe River at Blevins, Tenn., 1911-1915.
Doe River at Valley Forge, Tenn., 1911-1916; 1920-
Doe River at Elizabethton, Tenn., 1907-8; 1912.
North Fork of Holston River near Saltville, Va., 1907-8; 1920~
North Fork of Holston River at Mendota, Va., 1920-
Little Tennessee River at Franklin, N. C., 1907-1910; 1921~
Little Tennessee River at Almond, N. C., 1912-1917.
Little Tennessee River at Judson, N. C., 1896—
Little Tennessee River at Calderwood, Tenn., 1912-1918; 1921~
Little Tennessee River at Mc¢Ghee, Tenn., 1905-1913; 1918-
Cullasaja Creek at Cullasaja, N. C., 1907-1909; 1921-
Nantahala River near Nantahala, N. C., 1807-1909.
Nantahala River at Wesser, N. C., 1920-21,
Nantahala River at Almond, N. C., 1912-1917; 1921-
Tuckasegee River near East Laport, N. C., 1907-1909; 1920~
Tuckasegee River at Bryson, N. C., 1897-
Scott Creek at Sylva, N. C., 1921-22.
Scott Creek near Dillsboro, N. C., 1907-8.
Oconalufty River at Cherokee, N. C., 1907-8; 1921~
Cheoah River at Millsaps, N. C., 1907-8.
- Cheoah River at Johnson, N. C., 1912-1918; 1920-
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Ohio River—Continued.
Tennessee River—Continued.

Clinch River at Cleveland, Va., 1920~

Clinch River at Clinchport, Va., 1907-1909.

Clinch River at Speer Ferry, Va., 1920—

Clinch River near Lone Mountain, Tenn., 1919-

Clinch River at Clinton, Tenn., 1918-
Powell River near Pennington, Va., 1920~
Powell River near Arthur, Tenn., 1919-
Emery River at Deermont, Tenn., 1920—

Hiwassee River near Hayesville, N. C., 1907-1909; 1922-23.

Hiwassee River at Murphy, N. C., 1896-1917; 1918

Hiwassee River at Reliance, Tenn., 1900-1913; 1919

Hiwassee River at Charleston, Tenn., 1899-1902; 1920-
Shooting Creek near Hayesville, N. C., 1922-
Tusquitee Creek near Hayesville, N. C., 1907-1909.
Valley River at Tomotla, N. C., 1904-1909; 1914-1917; 1918~
Nottely River near Ranger, N. C., 1901-1905; 1914-1917; 1918~
Toccoa River (head of Ocoee River) near Dial, Ga., 1907-8; 1913~
Toccoa River near Morganton, Ga., 1898-1903; 1913~
QOcoee River at McCays (Copperhill) Tenn., 1903-1913; 1918-
Ocoee River at McHarge, Tenn., 1917—
Ocoee River at Emf, Tenn., 1913-
Ocoee River at Parksville, Tenn., 1911-1916; 1921-

Sequatchie River at Whitwell, Tenn., 1920-

Bear Creek near Red Bay, Ala., 1913-1920.

Elk River near Estill Springs, Tenn., 1920-

Elk River near Elkmont, Ala., 1904-1908; 1919—

Duck River at Normandy, Tenn., 1920-

Duck River at Columbia, Tenn., 1904-1908; 1920—

Duck River at Centerville, Tenn., 1919-
Buffalo River near Flatwoods, Tenn., 1920~

Cache River at Forman, Ill., 1922-

REPORTS ON WATER RESOURCES OF THE OHIO RIVER BASIN:?
PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY
WATER-SUPPLY PAPERS

Water-supply papers may be purchased (at price quoted below) from the SUPERINTENDENT OF
DOCUMENTS, WASHINGTON, D, C. Anasterisk (*) indicates that the report is out of print. Water-supply
papers are of octavo size.

*#21. Wells of northern Indiana, by Frank Leverett. 1899. 82 pp., 2 pls.
Continued in No. 26.)
Discusses by counties the glacial deposits and the sources of well waters; gives many well
sections.
24, Water resources of the State of New York, Part I, by G. W. Rafter. 1899.
99 pp., 13 pls. 15c.

2 For stream-measurement reports see tables on pp. 237 and 239.
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62.

63.

*79.

91.

96

b

*102.

*103.

PUBLICATIONS 247

Water resources of the State of New York, Part II, by G. W. Rafter.
1899. 100 pp., 12 pls.

No. 24 contains descriptions of the principal rivers of New York and their more important
tributaries, and data on temperature, precipitation, evaporation, and stream flow.

No. 25 contains discussion of water-storage projects on Genesee and Hudson rivers, power
development at Niagara Falls, descriptions and early history of State canals, and a chapter on
the use and value of the water power of the streams and canals; also brief discussion of the
water yield of sand areas of Long Island.

Wells of southern Indiana (continuation of No. 21), by Frank Leverett.
1899. 64 pp.

Discusses by counties the glacial deposits and the sources of well water; contains many well
sections.

Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp.
11 pls.
Gives elevations and distances along rivers of the United States, and brief descriptions
of many of the streams, including Ohio River and a number of its tributaries.
Preliminary list of deep borings in the United States, Part I (Alabama-
Montana), by N. H. Darton. 1902. 60 pp.

Preliminary list of deep borings in the United States, Part IT (Nebraska-
Wyoming), by N. H. Darton. 1902. 67 pp.
A second, revised, edition of Nos. 57 and 61 was published in 1905 as Water-Supply Paper
149 (q. v.).
Hydrography of the southern Appalachian Mountain region, Part I, by
H. A. Pressey. 1902. 95 pp., 25 pls. 15c.

Hydrography of the southern Appalachian Mountain region, Part II, by
H. A. Pressey. 1902. pp. 96-190, pls. 26-44. 15c.

Nos. 62 and 63 describe in a general way the inountains, rivers, climate, forests, soil, vegeta-
tion, and mineral resources of the southern Appalachian Mountains, and then discuss in detail
the drainage basins, giving for each an account of the physical features, rainfall, forests, minerals,
transportation, discharge measurements, and water powers. Most of the streams described are
tributary through Tennessee River to the Ohio, but Part IT (No. 63) includes also descriptions
of several streams in the south Atlantic slope and eastern Gulf of Mexico drainage basins.

Normal and polluted waters in northeastern United States, by M. O.
Leighton. 1903. 192 pp.

Defines essential qualities of water for various uses, the impurities in rain, surface, and
ground waters, the meaning and importance of sanitary analyses, and the principal sources of
pollution: chiefly ‘“‘a review of the more readily available records” of examination of water
supplies derived from streams in the Merrimack, Connecticut, Housatonic, Delaware, and Ohio
River basins; contains many analyses.

The natural features and economic development of the Sandusky, Maumee,
Muskingum, and Miami drainage areas in Ohio, by B. H. and M. S.
Flynn. 1904. 130 pp. 10c.

Describes the topography, geology, and soils of the areas and discusses stream flow, dams,
water powers, and public water supplies.

Destructive floods in the United States in 1903, by E. C. Murphy. 1904.
81 pp., 13 pls. 15c.

Contains notes on early floods in Mississippi Valley.

Contributions to the hydrology of eastern United States, 1903; M. L.
Fuller, geologist in charge. 1904. 522 pp.

Contain brief reports on springs and wells of Alabama, Georgia, Tennessee, and Kentucky.
The reports comprise tabulated well records giving information as to location, owner, depth,
yield, head, etc., supplemented by notes as to elevation above sea, materials penetrated, tem-
perature, use and quality; many miscellaneous analyses.

A review of the laws forbidding pollution of inland waters in the United
States, by E. B. Goodell. 1904. 120 pp. See Water-Supply Paper
152.

Cites statutory restrictions of water pollution in Alabama, Indiana, Illinois, Kentucky,

Maryland, New York, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and West
Virginia.
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107. Water powers of Alabama, with an appendix on stream measurements in
Mississippi, by B. M. Hall. 1904. 253 pp., 9 pls. 20c.
Contains gage heights, rating tables, estimates of monthly discharge at statioms on
Tallapoosa, Coosa, Alabama, Cahaba, Black Warrior, Tombigbee, and Tennessee rivers and
their tributaries; gives estimates and short descriptions of water powers.

*110. Contributions to the hydrology of eastern. United States, 1904; M. L. Ful-

ler, geologist in charge. 1905. 211 pp., 5 pls. Contains:

Water resources of the Middlesboro-Harlan region of southeastern Kentucky, by George H.
Ashley. Describes topographic features of the area and the water supply of Middlesbhoro and
Pineville.

‘Water resources of the Cowee and Pisgah quadrangles, North Carolina, by Hoyt S. Gale.
Discusses drainage, springs, and waters of one of the units of the geologic atlas of the United
States.

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah

Bowman. 1905. 52 pp., 4 pls. 5c.

Contains a brief report on the topography, drainage, geology, and the pollution of wells and
streams by oil waste and brine in an area drained by Mississinewa River, a tributary of the
‘Wabash. :

*¥114. Underground waters of eastern United States; M. L. Fuller, geologist in
charge, 1905. 285 pp., 18 pls.

Contains brief reports relating to Ohio River drainage areas, as follows:
Tennessee and Kentucky, by L. C. Glenn.
Ohio, by Frank Leverett.
Ilinois, by Frank Leverett.
West Virginia, by M. L. Fuller.
Indiana, by Frank Leverett.
North Carolina, by M. L. Fuller.
South Carolina, by L. C. Glenn.
Georgia, by 8. W. McCallie.
Alabama, by E. A. Smith.
Each of these reports describes the geology of the area in its relation to water supplies, notes
the principal mineral springs, and gives list of pertinent publications.

115. River surveys and profiles made during 1903, arranged by W. C. Hall and
J. C. Hoyt. 1905. 115 pp., 4 pls. 10c.
Contains results of surveys made to determine location of undeveloped power sites. Gives
elevations and distances along Hiwassee, Nottely, and Toccoa rivers.

144. The normal distribution of chlorine in the natural waters of New York and
New England, by D. D. Jackson. 1905. 31 pp., 5 pls. 10c.

Discusses common salt in coast and inland waters, salt as anindex to pollution of streams and

wells, the solutions and methods used in chlorine determinations, and the use of the normal

chlorine map; gives charts and tables for chlorine in the New England States and New York.

*145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pls.

Contains ‘‘ Water resources of the Nicholas quadrangle, West Virginia,”” by George H. Ash-

ley. Describes topography, geology, and domestic water supply of the hilly region in central
West Virginia, a little east of New and Kanawha rivers.

. . . . !
*147. Destructive floods in United States in 1904, by E. C. Murphy and others.
1905. 206 pp., 18 pls.

Describes Wabash River flood, Indiana, causes of flood discharge, damage, and prevention
of damage; also the drought in the Ohio River basin, its causes and effects; flood in Scottdale
Valley, caused by failure of dam on Jacobs Creek (tributary to the Ohio through Youghiogheny
River). .

Preliminary list of deep borings in the United States, second edition with
additions, by N. H. Darton. 1905. 175 pp. 10c.

Gives by States (and within the States by counties), location, depth, diameter, yield, height
of water, and other valuable information concerning wells 400 feet or more in depth; incluaws
all wells listed in Water-Supply Papers 57 and 61; mentions also principal publications relating
to deep borings.
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A review of the laws forbidding pollution of inland waters in the United
States (second edition), by E. B. Goodell. 1905. 149 pp.

Cites statutory restrictions of water pollution in Alabama, Illinois, Indiana, XKentucky,
Maryland, New York, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and West
Virginia. .

Summary of the underground water resources of Mississippi, by A. F.
Crider and L. C. Johnson. 1906, 86 pp., 6 pls. 20c.

Describes geography, topography, and general geology of the State; discusses the source,
depth of penetration, rate of percolation, and recovery of ground waters; artesian requisities,
and special conditions in the Coastal Plain formations; gives notes on wells by counties, deep-
well records, and selected records in detail; treats of sanitary aspect of wells and gives analyses.

Destructive floods in the United States in 1905, with a discussion of flood

discharge and frequency and an index to flood literature, by E. C.
Murphy and others. 1906. 105 pp., 4 pls.

Gives accounts of floods on Allegheny and Ohio rivers, and estimates of flood discharge and
frequency on Monongahela, Youghiogheny, and Tennessee rivers.

164. Underground waters of Tennessee and Kentucky west of Tennessee River

197.

233.

and of an adjacent area in Illinois, by L. C. Glenn. 1906. 173 pp., 7
pls. 25c.

Describes static level and uses of waters, artesian conditions, and source and properties of
ground water; discusses topography, geology, and water resources by counties; gives logs of
wells, analyses of waters, and bibliography of most important reports.

Water resources of Georgia, by B. M. and M. R. Hall. 1907. 342 pp., 1
pl.  50¢.
Describes togographic and geologic features of the State; discusses by drainage basins strbam
flow, river surveys, and water powers.

Water resources of the Blue Grass region, Kentucky, by G. C. Matson, with
a chapter on the quality of the waters, by Chase Palmer. 1909. 223
Pp., 3 pls. 20c.

Describes the geologic formations, physiographic features, soils, and surface waters of the
region; the source, conditions of occurrence, amount and recovery of the ground waters, collec-
tion and storage of rain water, municipal water supplies, and conditions in each county; dis-
cusses under ‘‘ Quality’’ the industrial uses of the water, comparative hardness, and mineral and
table waters; many analyses.

#236. The quality of surface waters in the United States, Part I, Analyses of

239.

254.

waters east of the one hundredth meridian, by R. B. Dole. 1909. 123
pp.

Describes collection of samples, method of examination, preparation of solutions, accuracy of
estimates, and expression of analytical results; gives results of analyses of waters of Allegheny,
Cumberland, Kentucky, Miami, Wabash, and Tennessee rivers and some of their tributaries.

The quality of the surface waters of Illinois, by W. D. Collins. 1910. 94
PP, 3 pls. 10c.

Discusses the natural and economic features that determine the character of the streams;
describes the larger drainage basins and the methods of collecting and analyzing the samples
of water, and discusses each river in detail with reference to its source, course, and quality of
water; includes short chapters on municipal supplies and industrial uses.

The underground waters of north-central Indiana, by S. R. Capps, with a
chapter on the chemical character of the waters, by R. B. Dole. 1910.
279 pp., 7 pls. 40c.

Describes relief, drainage, vegetation, soils, and crops, industrial development, and geologic
formations; source, movements, occurrence and volume of ground water; methods of well con-
struction and lifting devices; discusses in detail for each county surface features and drainage;
geology and ground water, city, village, and rural supplies, and gives records of wells and
analyses of waters. Discusses also, under chemical character, methods of analyses and expres-
sion of results, mineral constituents, effect of the constituents on waters for domestic, industrial,
and medicinal uses, methods of purification, chemical composition; many analyses and field
assays.
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259. The underground waters of southwestern Ohio, by M. L. Fuller and F. G.
Clapp, with a discussion of the chemical character of the waters, by R.
B. Dole. 1912. 228 pp., 9 pls. 35c.

Deseribes the topography, climate, and geology of the region, the water-bearing formations,
the source, mode of occurrence, and head of the waters, and municipal supplies; gives details by
counties; discusses in supplement, under chemical character, method of analyses and expression
of results, mineral constituents, effect of the constituents on waters for domestic, industrial, on
medicinal uses, methods of purifieation, chemical composition; many analyses and field assays.
The matter in the supplement was also published in Water-Supply Paper 254 (The under-
ground waters of north-central Indiana).

334. The Ohio Valley flood of March—April, 1913 (including comparisons with
some earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96
PP, 22 pls.  20c.

Although relating specifically to floods in the Ohio Valley, this report discusses also the
causes of fioods and the prevention of damage by floods.

364. Water analyses from the laboratory of the United States Geological Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c.
Contains analyses of spring and well waters from Pennsylvania, West Virginia, Kentucky,
Tennessee, and Hlinois, and of mine waters from Ducktown, Tenn.
489. The occurrence of ground water in the United States, with & discussion
of principles, by O. E. Meinzer. 1923. xi, 321 pp., 31 pls. 60ec.
Discusses the principles of occurrence of ground water, kinds of rocks and their water-

bearing properties, structure of rocks and its influence on ground water, and the water-bearing
formations of the United States.

536. Surface water supply of the New-Kanawha River basin, West Virginia,
Virginig, and North Carolina; N. C. Grover, chief hydraulic engineer;
A. H. Horton and G. C. Stevens, district engineers. 1925. iv, 281
pPpP., 2 pls. 35¢c.

Discusses general features of basin and gives the gaging-station records for all stations in
the basin from the time the stations were established to 1920, inclusive.

ANNUAL REPORTS
Each of the papers contained in the annual reports was also issued in separate form.
Annual reports may be purchased (at price quoted below) from the SUPERINTENDENT OF DOCUMENTS,
WASHINGTON, D. C. An asterisk (*) indicates that the report is out of print. :

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J.
W. Powell, director. 1893. (Pt.II, 1894.) 2 parts. Pt.II. Accom-
panying papers, pp. xx, 597, 73 pls. $2.10. Contains:

*The potable waters of the eastern United States, by W. J. McGee, pp. 1-47. Discusses
cistern water, stream waters, and ground waters, including mineral springs and artesian wells.
Seventeenth Annual Report of the United States Geological Survey, 1895-96,

' Charles D. Walcott, director. 1896. 3 parts in 4 vols. *Pt. IIL

Economic geology and hydrography, pp. xxv, 864, 113 pls. Contains:

*The water resources of Illinois, by Frank Leverett, pp. 695-849, pls. 108 to 113. Describes
the physical features of the State, and the drainage basins, including tributaries of the Mis-
sissippi in western Illinois, and tributaries of the Wabash; discusses the rainfall and run-off,
navigable waters and water powers, the wells supplying water for rural districts, and artesian
wells; contains tabulated artesian well data and water analyses.

*Eighteenth Annual Report of the United States Geological Survey, 1896-97,
Charles D. Walcott, director. 1897. (Pts. II and III, 1898.) 5 parts
in 6 vols. *Pt. IV, Hydrography, pp. x, 756, 102 pls. $1.75. Con-
tains: ’

*The water resources of Indiana and Ohio, by Frank Leverett, pp. 419-560, pls. 33 to 37.
Describes the Wabash, Whitewater, Great Miami, Little Miami, Scioto, Hocking, Muskin-
gum, and Beaver rivers and lessser tributaries of the Ohio in Indiana and Ohio, the streams
discharging into Lake Erie and Lake Michigan, and streams flowing to the upper Mississippi
through the Illinois; discusses shallow and drift wells, the flowing wells from the drift and
deeper artesian wells, and gives records of wells at many of the cities; describes the mineral
springs, and gives analyses of the water; contains also tabulated lists of cities using surface -
waters for waterworks, and of cities and villages using shallow and deep well waters; discusses
the source and quality of the city and village supplies; and gives precipitation tables for various
points.
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*Nineteenth Annual Report of the United States Geological Survey, 1897-98,
Charles D. Walcott, director. 1898. (Pts. II, III, and V, 1899.) 6
parts in 7 vols. and separate case for maps with Pt. V. Pt. IV, Hydro-
graphy, pp. viii, 814, 118 plates. $1.85. Contains:

*The rock waters of Ohio, by Edward Orton, pp. 633-717, pls. 71 to 73. Deseribes the prin- .
cipal geologic formations of Ohio and the waters from the different strata; discusses the flowing
wells at various points and the artesian wells of preglacial channels in Allen, Auglaize, and
Mercer counties; discusses city and village supplies; gives analyses of waters from various
formations.

MONOGRAPHS

Monographs may be purchased (at prices quoted below) from the SUPERINTENDENT OF DOCUMENTS,
‘WASHINGTON, D, C. An asterisk (*) indicates that the report is out of print. Monographs are of quarto
size. .

41. Glacial formations and drainage features of the Erie and Ohio basins, by

Frank Leverett. 1902. 802 pp., 26 pls. $1.75.

Treats of an area extending westward from Genessee Valley in New York across northwest-
ern Pennsylvania and Ohio, central and southern Indiana, and southward from Lakes Ontaria.
and Erie to the vicinity of Allegheny and Ohio rivers.

PROFESSIONAL PAPERS

Professional papers may be purchased (at price quoted below) from the SUPERINTENDENT OF DocU-
MENTS, WASHINGTON, D. C. Anasterisk (*) indicates that the report is out of print. Professional papers
are of quarto size.

*37. The southern Appalachian forests, by H. B. Ayres and W. W. Ashe.
1905. 291 pp., 37 pls.

Describes the relief, drainage, climate, natural resources, scenery, and water supply of the:
southern Appalachian forests; the trees, shrubs, and rate of growth; gives details concerning
forests by drainage basins, including New, Holston (southern tributaries of South Fork only),
‘Wataunga, Nolichucky, French Broad, Pigeon, Little Tennessee, Hiwasses, Tallulah-Chatooga,
Toxaway, Saluda, and First and Second Broad rivers, Catawba and Yadkin rivers, describing
many of the tributaries of each of the master streams,

72. Denudation and erosion in the southern Appalachiaxi region and the
Monongahela basin, by L. C. Glenn. 1911, 137 pp., 21 pls. 35c.

Describes the topography, geology, drainage, forests, climate and population, and transpor-
tation facilities of the regton; the relation of agriculture, lumbering, mining, and power devel-
opment to erosion and denudation, and the nature, eifects, and remedies of erosion; gives
details of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee
river basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system,
Chattahoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

135. The composition of the river and lake waters of the Umted States, by
F. W. Clarke. 1924. iv, 199 pp. 50c.

Contains analyses of the water of the principal rivers in the Ohio River basin.
BULLETINS

Bulletins may be obtained (at price quoted below) from the SUPERINTENDENT OF DOCUMENTS, WASH-
INGTON, D. C. An asterisk (¥ indicates that the report is out of print. Bulletins are of octavo size.

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and
A. C. Veatch. 1905. 106 pp.

Discusses the importance of accurate well records to the driller, to owners of oil, gas, and
water wells, and to the geologist; describes the general method of work; gives tabulated records
of wells in Illinois, Indiana, New York, Ohio, Pennsylvania, Tennessee, West Virginia, and
Kentucky, and detailed records of wells in Delaware and Jay counties, Ind.; Greene, Warren,
and Washington counties, Pa.; and Kanawha, Ritchie, and Wetzel counties, W. Va. These
records were selected because they give definite stratigraphic information.

49245—261T—wsPp 563——17
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*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford.
1906. 299 pp.

Gives an account of progress in the collection of well records and samples; contains tabulated

records of wells in Alabama, Nlineis, Indiana, Kentucky, New York, Ohio, Pennsylvania,

Tennessee, Virginia, and West Virginia, and detailed records of wells in Madison County,

Ala.; Crawford County, Ill.; Delaware, Martin, Randolph, and Vanderburg counties, Ind.;

Hopkins and Metcalfe counties, Ky.; Hocking, Noble, Tuscarawas, and Wayne counties,

Ohio; Armstrong, Greene, Somerset, Warren, and Washington counties, Pa.; and Cabell,

Harrison, Marion, Monongalia, Wayne, and Wetzel counties, W. Va. The wells of which

detailed records are given were selected becauss they afford definite stratigraphie information.

GEOLOGIC FOLIOS

Under the plan adopted for the preparation of a geologic map of the United
States the entire area is divided into small quadrangles, bounded by certain
meridians and parallels, and these quadrangles, which number several thousand,
are separately surveyed and mapped.? The unit of survey is also the unit of
publication, and the maps and description of each quadrangle are issued in the
form of a folio. When all the folios are completed they will constitute the Geo-
logic Atlas of the United States.

A folio is designated by the name of the principal town or of a prominent
natural feature within the quadrangle. Each folio includes maps showing the
topography, geology, underground structure, and mineral deposits of the area
mapped and several pages of descriptive text. The text explains the maps and
describes the topographic and geologic features of the country and its mineral
products. The topographic map shows roads, railroads, waterways, and, by
contour lines, the shapes of the hills and valleys and the height above sea level
of all points in the quadrangle. The areal-geology map shows the distribution
of the various rocks at the surface. The structural-geology map shows the rela-
tions of the rocks to one another underground. The economic-geology map in-
dicates the location of mineral deposits that are commercially valuable. The
artesian-water map shows the depth to underground-water horizons. Economic-
geology and artesian-water maps are included in folios if the conditions in the
areas mapped warrant their publication. The folios are of special interest to
students of geography and geology and are valuable as guides in the development
and utilization of mineral resources. )

The folios numbered from 1 to 163, inclusive, are published in only one form
{18 by 22 inches), called the library edition. Some of the folios that bear num-
bers higher than 163 are published also in an octavo edition (6 by 9 inches).
Owing to a fire in the Geological Survey building May 18, 1913, the stock of
geologic folios was more or less damaged by fire and water, but many of the
folios were usable. They are sold at the uniform price of 5 cents each, with no
reduction for wholesale orders. This rate applies to folios in stock from 1 to
184, inclusive (except reprints); also to the library edition of folio 186. The
library edition of folios 185, 187, and higher numbers sells for 25 cents a copy,
except that some folios which contain an unusually large amount of matter sell
at higher prices. The octavo edition of folio 185 and higher numbers sell for 50
cents a copy, except folio 193, which sells for 75 cents a copy. A discount of 40
per cent is allowed on an order for folios or for folios together with topographic
maps amounting to $5 or more at the retail rate.

All the folios contain deseriptions of the drainage of the quadrangles. The
folios in the following list contain also brief discussions of the underground
waters in connection with the economic resources of the areas and more or less
information concerning the utilization of the water resources.

3 Index maps showing areas in the Ohio River basin covered by topographic maps and by geologic folios
will be mailed on receipt of request addressed to the Director, U. S. Geological Survey, Washington, D. C,
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An asterisk (¥) indicates that the folio is out of print.
*¥16. Knoxville folio, Tennessee-North Carolina.
*67. Danville folio, Illinois-Indiana.

Discusses the shallow dug or open wells, the tubular wells, and the flowing wells; gives also
tabulated dfta concerning depth, head, water-bearing bed, ete., of the wells in the quadrangle,

*84. Ditney folio, Indiana.
*#90. Cranberry folio, North Carolina-Tennessee.
*¥102. Indiana folio, Pennsylvania.
Indicates promising localities for artesian water.
#105. Patoka folio, Indiana-Iilinois.
Discusses the water supply of the streams, springs, wells, cisterns, and artificial ponds.
*121. Waynesburg folio, Pennsylvania.
*123. Elders Ridge, Pennsylvania.
*124. Mount Mitchell, North Carolina-Tennessee.
Describes water powers and the sources of water used for industrial and domestic supplies.
*144. Amity, Pennsylvania.
Gives a brief discussion of the water supply of the town of Washington.
*146. Rogersville, Pennsylvania.
*147. Pisgah, North Carolina-South Carolina.
*151. Roan Mountain, Tennessee-North Carolina.
#160. Accident-Grantsville, Maryland-Pennsylvania-West Virginia.
Wotes possibility of obtaining artesian water.
*172. Warren, Pennsylvania-New York.
*#174. Johnstown, Pennsylvania.
Describes the city water supply at Johnstown and the water resources of the quadrangle.
*176. Sewickley, Pennsylvania.
*177. Burgettstown-Carnegie, Pennsylvania.
Contains partial well records.
180. Claysville, Pennsylvania.t 5c. !
*184. Kenova, Kentucky-West Virginia-Ohio. )
187. Ellijay, Georgia-North Carolina-Tennessee. 25c.
Contains brief paragraph on water power.

189. Barnesboro-Patton, Pennsylvania. 25c.
197. Columbus, Ohio. Library edition, 25¢.; octavo edition, 50c.

Gives brief deseription of the water supply of Columbus and analyses of the mineral content
of the water of Scioto River.

MISCELLANEOUS REPORTS

Other Federal bureaus and State and other organizations have
from time to time published reports relating to the water resources of
the various sections of the country. Notable among those pertaining
to the Ohio River basin are the reports of the Chief of Engineers,
United States Army; the State geological surveys of Alabama, Ill-
nois, Kentucky, North Carolina, Tennessee, and Virginia; the Illinois
Water-Supply Commission and the Rivers and Lakes Commission of
Illinois; the New York State Conservation Commission and State
Water-Supply Commission; the Water-Supply Commission of Penn-
sylvania and the Pittsburgh Flood Commission; and the water-power
report of the Tenth Census (vol. 17). The following reports deserve
special mention.

¢ Field edition only.

-
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The Mississippi and Ohio rivers, by Charles H. Ellet. 1853.

. Report upon the physics and hydraulics of the Mississippi River, by A. A. Hum-
phreys and H. L. Abbot. 1861.

Preliminary report on a part of the water powers of Alabama, by B. M. Hall:
Alabama Geol. Survey Bull. 7, 1903. .

The underground water resources of Alabama, by Eugene A. Smith: Alabama
Geol. Survey Mon. 6, 1907.

Preliminary report on a part of the water powers of Georgia, compiled by B. M.
Hall: Georgia Geol. Survey Bull. 3 A, 1896.

Preliminary report on the underground waters of Georgia, by S. W. McCallie:
Georgia Geol. Survey Bull. 15, 1908,

The mineral content of Illinois waters, by Edward Bartow, J. A. Udden, S. W.
Parr, and George T. Palmer:_Illinois State Geol. Survey Bull. 10, 1909.

Chemical survey of the waters of Illinois, report for the years 1897-1902, by
A. W. Palmer, with Geology of [llinois as related to its water supply, by Charles
W. Rolfe: University of Illinois publications.

Chemical and biological survey of waters of Illinois, by Edward Bartow:
University of Illinois publications 3, 6, 7, 1906-1909.

Report upon the prevention of overflow of Little Wabash and Skillet Fork
rivers, by W. J. McEathron and L. L. Hidinger. Rivers and Lakes Commission,
1911.

Papers on the water power of North Carolina, a preliminary report by George F.
Swain: North Carolina Geol. Survey Bull. 8, 1899.

Report of the investigations into the purification of the Ohio River water for the
improved water supply of the city of Cincinnati, Ohio; made by the board of
trustees, commissioners of waterworks, Cincinnati, 1899.

Progress report on a plan of sewerage for the city of Cincinnati, 1912-13.

The mineral waters of Indiana, their location, origin, and character, by W. S.
Blatchley: Indiana Dept. Geology and Nat. Res. Twenty-sixth Ann. Rept., 1901.

Report on the value of Dix River as a source of water power, by August F.
Foerste, and Supplementary report on Dix River, by August F. Foerste: Kentucky
Geol. Survey Bull. 21, 1912,

Underground waters of Mississippi, a preliminary report, by W. N. Logan and
W. R. Perking: Mississippi Agr. Exper. Sta. Bull. 89. .

Hydrology of the State of New York, by George W. Rafter: New York State
Mus. Bull. 85, 1905. )

A report to the mayor and city council on flood protection for the city of Co-~
lumbus, Ohio, 1913.

Report of the filtration commission of the city of Pittsburgh, Pa., 1899.

The water powers of Tennessee, by J. A. Switzer, including a report on Doe
River, by A. H. Horton: Tennessee Geol. Survey Bull. 17, 1914.

Hydrography of Virginia, by N. C. Grover and R. H. Bolster: Virginia Geol.
Survey Bull. 3, 1906, -

Surface water supply of Virginia, by G. C. Stevens: Virginia Geol. Survey
Bull. 10, 1916.

Report of the Secretary of Agriculture in relation to the forests, rivers, and
mountains of the Southern Appalachian region: 57th Congress, 1st sess., S. Doc.
84, 1902.

Many of these reportg can be obtained by applying to the several
commissions, and most of them can be consulted in the public libra-
ries of the larger cities.



INDEX BY AREAS AND SUBJECTS.

{A==Annual Reports; M=Monograph; B=Bulletin; P=Professional Paper; W=Water-Supply Paper;
G F=Geologic folio.]

Alabama: Quality of waters_ ___ ___ __ e W 236
. Surface wabters. - e W 62-63, 107
Underground waters. ..o W 57,102, 114, 149
Artesian waters: Essential conditions____ __ o o _oo- W 114
Chemical analyses: 5 Methods and interpretation______ W 236, 259, 364; P 135
Denudation. . . e P72
Engineering methods._ _ . . e mmmmcmmmmc—cm———e W 110
Floods. - oo e W 96, 147, 162, 334
‘Georgia: Quality of waters_ . e W 110, 236
Surface waters_ __ _________________.__.__ W 62-63, 197; P 37,72; G F 187
Underground waters. _____________________. W 57,102, 114, 149; G F 187
Illinois: Pollution, quality of waters, ete______ W 236, 239; G F 67, 105; P 135
Surface waters. ... _______ A 17ii; 18iv; W 239; G F 67,105
Underground waters______ A 17 ii; 18 iv; W 57, 114, 149, 164; G F 67, 105
Indiana: Quality of waters_ __________ o __ ... W 236, 254; P 135
Surface waters_ . . o Al18iv; M 41; W 147
Underground waters__________ W 21, 26, 57, 114, 149, 254; G F 67, 84, 105
Kentucky: Quality of waters... .. oo . W 233, 236; P 135
Underground waters______________._____.__. W 57,102, 114, 149, 159, 233
Legal aspects: Surface waters_ . oo W 103, 152
Mineral springs: Analyses_ - - e A 14 ii; W 364
L8t e o e e W 114
Mississippi: Quality of waters. ____ ____ . _____ W 159
Underground waters.__ ____ - W 159
Motions of ground waters.._ . e - W 110
New York: Quality of waters, ete___ ___ . _____________ W 79, 114, 236
Surface waters._ _ __ e W 162
Underground waters_ . __ . ______________ W 61, 102, 114, 149; G F 172
North Carolina: Surface waters__ ___ __ o o= P 37, 72;
W 62-63, 536; G F 16, 90, 124, 147, 151, 187
Underground waters_______________.__.._..__ W 61, 110, 114, 149; G F 187
Ohio: Quality of waters____________ A 18iv; 19 iv; W 236, 259; G F 197; P135
Surface waters_ .o e M 41; W 91, 162, 334; G F 197
Underground waters___.. A 18iv;19iv; M 41; W 61, 114, 149, 259; G F 197
Pennsylvania: Quality of waters, ebe. . ... W 79, 236; P 135
Surface wabers_ _ __ e W 147, 162
Underground waters_ . __ . . W 61, 110, 114, 149;
G F 102, 121, 123, 144, 146, 160, 172, 174, 176, 177, 180, 189
Pollution: By sewage oo e W 79
Laws forbidding._ el W 103, 152
Profiles of rivers._ _ _ e W 44, 115

$ Many amalyses of river, spring, and well waters are scattered through publications, as noted in abstracte.
255
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Sanitation; quality of Wa.ter's; pollution; sewage irrigation____._______. W 179,
103, 110, 113, 114, 144, 145, 152, 236, 259
Tennessee: Quality of waters_ - _ oo _._ P 135
Surface waters.... .. ________ W 62-63; P 37,72; G F 16, 151, 187
Underground waters. .. .._..___ W 61, 102, 114, 149, 164; 'G F 16, 151, 187
Underground waters:
Methods of utilization_ .. __ . .. W 114, 489
Pollution . ————— W 110, 145
Virginia: Quality of waters, ete. . oo W 236
Surface waters_ . . e eemem————— P 37, 72; W 62-63;536
Underground waters_ . ..o ocomocooaooooo- W 114, 149; B 264, 298
West Virginia:
Underground waters________.___ W 61, 114, 145, 149; B 264, 298; G F 160
Quality of waters. . o ecmmmmcemcmmmc——me——m—eee P 135
Surface waters. e ;e cmcmmmemmnn W 536



INDEX OF STREAMS

Allegheny River, N. Y., Pa____
Beaver Creek, Little, Ohio___._
Beaver River, Pa_____________
Bear Creek, Aa_ T T
Big Reed Island Creek, Va_____
Big Sandy Creek, W. Va_.____
Big Walnut Creek, Ohio___..__
Blacklick Creek, Pa_.__.______
Blackwater River, W. Va______
Blaine Creek, Ky___.__________
Bluestone River, W. Va_______
Brokenstraw Creek, Pa________
Buckhannon River, W. Va_____
Buek Creek, Ohio.__..__...._.
Buffalo Creek, W. Va
Buffalo River, Tenn
Cache River, Tenn___._____.__
Caney Fork, Tenn__.._.___.__
Casselman River, Pa___._______
Chadakoin River, N. Y________
Chartiers Creek, Pa___________
Chautauqua Lake outlet, N. Y_
Cheat River, W. Va
Cheoah River, N.C___._______
Cherry River, W. Va
Clarion River, Pa__________.___
Clinch River, Va., Tenn
Coal River, W. Va____________
Coal River, Little, W. Va
Collins River, Tenn___.____.___
Conoquenessing Creek, Pa_____
Crooked Creek, Pa,
Cross Creek, Ohio___._.______.
Cullasaja Creek, N. C_________
Cumberland River, Ky., Tenn..
CuII{nberla,nd River, South Fork,

Cussewago Creek, Pa.___._____
Darby Creek, Ohto__ _________
Davidson River, N. C_________
Deckers Creek, W. Va
Dix River, Ky_______________
Doe River, Tenn_____________
Duck River, Tenn._.________.___
Bagle Creek, Ky ... _______
East Fork or Branch. See
name of main sitream.
Eel River (tributary to West
Branch of White River),Ind._.
Eel River (tributary to Wabash
River), Ind . __________.___.
Elkhorn Creek, Ky
Elk Creek, Tenn______________
Elk Creek, W. Va___ . _____._..
Elk River, Ala., Tenn
Elk River, W. Va_____________
Embarrass River, IIl._________
Emery River, Tenn.___________

Fourmile Creek, Ohio_________
French Broad River,  N. C,,
Tenn._ .
French Creek, Pa_________.____
Gauley River, W. Va__________
Greenbrier River, W.
Green River, Ky _______._.___
Guyandot River, W. Va_______
Harpeth River, Tenn__________
Hiwassee River, N. C., Tenn_._
Hocking River, Ohio___._______
Holston River, Tenn__._______
H%I[ston River, Middle Fork,
B e mmemne
Holston River, North Fork, Va.
Holston River, South Fork, Va.,
Tenn __ o __.
Hughes River, W.
H%%hes River, South Fork, W.
R
Indian Creek, Pa_____________
Ivy River, N.C__________.____
Jonathan Creek, Ohio____.__.__
Kanawha River, W,
Kanawha River, Little, W. Va..
Kentucky River, Ky__________
Kiskiminitas River, Pa
Kokosing River, Ohio
Laurel Hill Creek, Pa_________
Laurel River, Ky___________._
Levisa Fork, Ky_.___.________
Licking River, Ky ___.____.___.
Licking River, Ohio__..._._.__
Lickin% River, South Fork, Ky.
Little Beaver Creek, Ohio.____
Little Coal River, W. Va______
Little Kanawha River, W, Va__
Little Miami River, Ohio______
Little Miami River, East Fork
Ohio. . ___ . _____
Little Muskingum River, Ohio..
Little Pigeon River, Tenn.._._._
Little River, N. Co___________
Little River, Va____..________
Little Shenango River, Pa__._..

Little Tennessee River, N. C.,

Tenn_ ...
Little Wabash River, Ill_______
Loramie Creek, Ohio__.________
Loyalhanna Creek, Pa_________
MecMahon River, Ohio..______
Mad River, Ohio_ .. __._____
Mahoning River, Ohio, Pa_____
Mahoning Creek, Pa_ . ___..__
Meadow River, W. Va________
Miami River, Ohio__________.
Miami River, Little, Ohio_____
Middle Fork, W. Va__________
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Middle Island Creek, W, Va__._ 241
Mill Creek, Ohio_ . __._____.___ 243
Mills River, North Fork, N. C_. 245
Mills River, South Fork, N, C.. 245
Mohican River, Ohio._________ 242
Monongahela River, Pa., W
Ve oo 240, 241
Mud Creek, N. C_____________ 245
Mud River, W. Va___________ 243
Muskingum River, Ohio_.___ 241, 242
Muskingum River, Little, Ohio. 241
Nantahala River, N. C___..___. 245
Neshannock Creek, Pa__._.___ 241
New River, Va., W, Va___.____ 242
New River, North Fork, N. C.. 242
New River, South Fork, N. C._. 242
Nimishillen Creek, Ohio__.____ 242
Nolichucky River, Tenn_______ 245
North Toe River, N. C_______. 245
North Fork or Branch. See
name of main stream.
Nottely River, N. C___.____.... 246
Ocoee River, Tenn___.___.._____ 246
Oconalufty River, N.C._._... 245
Obey River, Tenn_ _________.__ 244
Ohio River, W. Va________.__._ 240
Oil Creek, Pa_ .. _____._.. 240
Olentangy River, Ohio. . ______ 243
Paint Creek, Ohio____________ 243
Pigeon River, N. C,, Tenn_____ 245
Pigeon River, Little, Tenn.___. 245
Pocatalico River, W. Va_______ 242
Powell River, Va., Tenn_______ 244
Pymatuning Creek, Pa.__.____ 241
Raccoon Creek, Ohio_____._____ 243
Red Bank Creek, Pa_._...___. 240
Red River, Tenn____.___.____. 244
Reed Creek, Va________.______ 242
Reed Island Creek, Big, Va__.._ 242
Roane Creek, Tenn.__._.___.__ 245
Rockeastle River, Ky_____.___._ 244
Rolling Fork of Salt River, Ky_ 244
Saline River, It______________ 244
Saline River, Middle Fork, IIl_. 244
Salt River, Rolling Fork, I&y__. 244
Sandy Creek, Big, W. Va______ 241
Sandy Creek, Ohio___1__.______ 242
Scioto River, Ohio_._.________ 243
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Scott Creek, N. C____________
Sequatchie River, Tenn_______
Sevenmile Creek, Ohio__ ____.__
Shavers Fork, W. Va__________
Shenango River, Pa___._______
Shenango River, Little, Pa____
Shooting Creek, N. C
Skillett Fork, Il__________ ISR
Slippery Rock Creek, Pa______
South Fork or Branch. See
name of marn stream.
Stillwater Creek, Ohio_._______
Stillwater River, Ohio_.__._____
Stony Creek, Pa_________.__.__
Swannanoa River, N. C_______

Tennessee River, Ala., Tenn_ 244, 245

Tennessee River, Little, N. C,,

Tionesta Creek, Pa_.___.____.___
Tippecanoe River, Ind..._._.__
Toccoa River, Ga___.___._._...
Toe River, North, N. C____.___
Tuckasegee River, N. C_______
Tug Fori, W.Va_ . ____
Turtle Creek, Pa_ . ____._______
Tuscarawas River, Ohio_____._
Tusquitee Creek, N. C._______
Twelvepole Creek, W. Va______
Twin Creek, Ohio_ _________.__
Tygart River, W. Va__________
Valley River, N. C______._.____
Vermilion River, IN___________
Wabash River, 11, Ind________
Wabash River, Little, I11__ ____
Walhonding River, Ohio__.____
Walker Creek, Va_ __ - _oocoano
Walnut Creek, Big, Ohio._._...
Watauga River, Tenn_________
West Fork, W. Va__________._.
West Fork or Branch. See
name of main stream.
White River, East Branch, Ind.
White River, West Branch, Ind.
Whitewater River, Ind________
Wolf Creek, Va__________.___.__
Yellow Creek, Ohio_. ____.______
Youghiogheny River, Md., Pa.

O



