


DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

GEQRGE OTIS SMITH, DIRECTOR

WATER-SUPPLY PAPER 353

SURFACE WATER SUPPLY OF THE
| UNITED STATES

1913

Part III. OHIO RIVER BASIN

BY

A. H. HORTON, W. E. HALL
anp H. J. JACKSON

P d in cooperation with the State of West Virginia

WASHINGTON
GOVERNMENT PRINTING OFFICE

1915



CONTENTS.

Authorization and scope of work.. ... ... ...
Publications. . . . ...
Definition of terms. ... ... . i
Convenient equivalents. ... ... . ... il
Explanation of data. ... o i
Accuracy of field data and computed results................ . . .. ... .. ...
Cooperation. ... ... ..o
Division of work. ... ...l
Sta,tlonrecords....................................................., .......
Allegheny River basin........ 00 .. . .. ... ...
Allegheny River at Red House, N. Y..........ooooo.o oo,
Allegheny River at Kittanning, Pa.............. ... ...
Kiskiminitas River at Avonmore, Pa......... ... .. ... ... ...
Blacklick Creek at Blacklick, Pa...cu.ieiinneiini ...
Monongahela River basin. ... ... . .. .. i
Tygart River at Belington, W. Va........... .. ... ... ... ... . ...

Tygart River at Fetterman, W. Va.......... .. .. ... ............

West Fork River at Enterprise, W. Va......coooiiiniii i

Elk Creek near Clarksburg, W. Va....... ..o iiiaiiiii...

Cheat River near Parsons, W. Va. ...,

Cheat River near Morgantown, W. Va................. ... ... ...
Shavers Fork at Parsons, W. Va........ . ... ... iiiiiauaa....
Youghiogheny River at Confluence, Pa............ ... . ... . .. ...
Casselman River at Markleton, Pa........ ... .. ... ... ... .......
Casselman River at Confluence, Pa...... .. .. ... ... .......

Laurel Hill Creek at Ursina, Pa.................... e

Laurel Hill Creek at Confluence, Pa...... .. ... ... .. ... .. ...
Mohican River basin...... .. .. ... iiliill..
Mohican River at Pomerene, Ohio.............o... .o ... ...
Ka,nawha River basin....... ..o .l
South Fork of New River near Crumpler, N. C....._........... ...

New River at Radford, Va._ ... ... .. ... . . .. ...

New River at Fayetbe, W.oVa e

North Fork of New River near Crumpler, N. C............. ... . ...

Reed Creek at Grahams Forge, Va............ ... .. .. ... ...

Big Reed Island Creek near Allisonia, Va..........._................

Little River near Copper Valley, Va_........ . ... ... .. ... . ...

Walker Creek at Staffordsville, Va............... .. .. ... ...

‘Wolf Creek near Narrows, Va........... ... ... . . ... ...
Bluestone River at Lilly, W. Va.........ooooooooiiiiiiii.,
Greenbrier River near Marlinton, W. Va....... ... ... .. ... ...
Greenbrier River at Alderson, W.Va......_....... .. ... . ... ...

Gauley River at Allingdale, W. Va.......... ..o il

Gauley River near Summersville, W. Va......_............ ... ...

Gauley River near Belva, W.Va.._.. ... ... ... ...

Cherry River at Richwood, W. Va....... ..o oo
Meadow River near Russellville, W. Va....................... e

Elk River at Webster Springs, W. Va...............o.o.ooo..

Elk River at Gassaway, W. Va... ... .. ..o

Elk Riverat Clendenin, W. Va......cceveneeeencanaeanaeancaaceannn



4 CONTENTS.

Station records—Continued.

Kanawha River basin—Continued. Page.

Coal River at Brushton, W. Va... ... . . i 70

Coal River at Fuqua, W. Va. . ..ot iiiiiiiiiiiiiiiaeiiianaens 71

Pocotaligo River at Sissonville, W. Va_ ..o, 72

Mill Creek basin. .o .o..ce ittt ia i ceieiaaanes 73

Mill Creek at Arlington Heights, Ohio. ...............ciiiiiianns 73

Mill Creek at Cincinnati, Ohio...... ..., 74

Miami River basin. . ... ... 75

Miami River at Hamilton, Ohio....... . ... .....coooiiiiiiiiaes 75

Kentucky River basin. .. ....cooiiioiiinoiiiiiiiii i 77

Dix River near Burgin, Ky..... .. ... ..l 77

Wabash River basin. . ... . . il 80

Wabash River at Mount Carmel, T11.. ... ... ..........oooiiiiiaes 80

East Branch of White RiveratShoals, Ind.............. .. ..., 81

Tennessee River basin. . ... ... o iiiaiiiiiiiiiil 84

French Broad River at Asheville, N.C....._............ ... s 84
Tennessee River at Chattanooga, Tenn., Florence, Ala, and J ohnson—

ville, Tenn. . ... i 87

Tennessee River at Chattanooga, Tenn.. ... . .. .. ... ... .. ... 93

Tennessee River at Florence, Ala..................... ... .. ..., 151

TennesseeRlveratJohnsonvllle Tenn......oooeoiiviiiiiiiaiiao.. 195

South Fork of Holston River at Bluff City, Tenn. e ooreeoeoonon 240

Holston River near Rogersville, Tenn.._.....................o..... 242

Doe River at Blevins, Tenn.........o.ooooiiiiiiiaiiiiiiiiiian.. 244

Doe River at Valley Forge, Tenn...................coooo.. 245

Little Tennessee River at McGhee, Tenn._....... ... ... .......... 246

Tuckasegee River at Bryson, N. C........ ... ... 248

Hiwassee River at Murphy, N. C.... .. . ... .. ... ... 249

Hiwassee River at Reliance, Tenn...... .. . ... . ... ... ... 252

Ocoee River at Copper Hill, Tenn. . ... .. ... .. .. .......... 253

Big Bear River near Red Ba.y, Ala.. ..ol 256

Miscellaneous flood stages. . ........o...oiii i 256

Drainage areas. .. ... i 257

Summary of discharge per square mile.. ... ... ... ... .. ... .io.... 257

BN 8] o121 F D AN . 259

Index. ..o 263

ILLUSTRATIONS.

Page.

Prare 1. A, Price current meter; B, Typical gaging stations................. 14

TI. Automatic gages: A4, Stevens; B, Gurley; C, Friez. .. .. ......... 15

III. High Street Bridge over Miami River at Hamilton, Ohio, March-
April, 1913: A, B, Before failure; C, View from right bank below
bridge showing part of the remains of the bridge................... 74

IV. Cincinnati, Hamilton & Dayton Railroad bridge over Miami River
at Hamilton, Ohio, March 25, 1913: A4, Just before failure; B, Dur-
ing failure; C, Immediately after failure.................... ... 75

V. A, Gaging station on Elk River at Clendenin, W. Va., March 31; 1913;
B, Hales Bar dam, Tennessee River below Chattanooga, Tenn.,
OCtODET 19, 1910 oo oo e oo e e eaeeans 9



SURFACE WATER SUPPLY OF OHIO RIVER BASIN FOR
THE YEAR ENDING SEPTEMBER 30,-1913.

By A. H. HorroN, W. E. HaLt, and H. J. Jackson.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of twelve reports presenting results
of measurements of flow made on streams in the United States dur-
ing 1913. Six of these reports contain data for the year ending
September 30, and the other six for the calendar year, as indicated
in the table on page 6.

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

Provided, That this officer [the Director] shall have the direction of the geological
survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain,

The work was begun in 1888 in connection with special studies of
water supply for irrigation. 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, 1895-1914.

B 1 $12, 500
R L 20, 000
1897 to 1900, inclusive.................... e eeaaaaa 50, 000
1901 to 1902, inclusive .. ...... ... .oo....C e meaeaan 100, 000
1903 to 1906, inclusive....... .. ... ... . ......... e 200, 000
R U 150, 000
1908 to 1910, inclusive..... ... .. iociiiiiiiiiiiiiii i 100, 000
1911 to 1914, inclusive. .. . ... ..ot 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
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6 SURFACE WATER SUPPLY, 1913, PART III.

in connection with the description of each station affected, and of
the second kind on page 16.

Measurements of stream flow have been made at about 3,000 points
in the United States, and also at many points in small areas in
Seward Peninsula and the Yukon-Tanana region, Alaska, and in the
Hawaiian Islands. In July, 1913, 1,388 gaging stations were being
maintained by the Survey and the cooperating organizations in the
United States, and many miscellaneous discharge measurements were
made at other points. In connection with this work data were also
collected in regard to precipitation, evaporation, storage reservoirs,
river profiles, and water power in many sections of the country and
will be made available in the regular water-supply papers from time

to time.
PUBLICATIONS.

A report has been prepared for each year embodying the stream-
flow data collected during that year. An index to the reports con-
taining stream-flow measurements prior to 1904 has been published
as Water-Supply Paper 119. Circulars are also available giving
complete lists of the gaging stations maintained by the Survey to
date, and a list of the reports relatmg to the water supply of the
country

Prior to 1901 gage heights and discharge measurements were
published in water-supply papers or bulletins and estimates of
monthly discharge in annual reports; since 1901 both classes of.
data have been published in water-supply papers, and they are now
being published in twelve parts, as shown in the following table:

Papers on surface water supply of the United States, 1913.

Part. | No. Title. Year used.
I| 351 | North Atlantic basing .......coueieeioiieiiiiiir i iiaacnnnnna Ca.lendar year.
II'| 352 | South Atlantic and eastern Gulf of Mexico basins ........ .

JII| 853 | Ohio River Basil.......cecuecuemoeeeeameeaeaeaacccnannnas JO Year ending Sept. 30.
IV | 354 | St. Lawrence River Basifi...........ccocuieiimareenennnn. -...| Calendar year.
V| 355 Mpper Mississippi River and Hudson Bay basins. .| Year endmg Sept. 30.
VI| 3856 | Missouri River Basin.........cccooveermerneenanaenanaina. ...} Calendar year.
VII | 357 | Lower Mississippi River Basin........cccooiiuinnnennan... ceen Do.
VIII | 358 | Western Gulf of Mexico basins...........ccoooeeiil. -...| Year ending Sept. 30,
IX | 359°| Colorado River Basin......... e eeeeaaiaaaaa ....| Calendar year.
X ] 360 | Great Basin. . ..oooooiiim it -...} Year ending Sept. 30.
XI| 361 | Pacific basins in California ..........coocooio i, - Do.
XII| 362 | North Pacific basins .. ......coeemiiiiiii it i, Do.

A list of reports containing stream-flow data is presented in the
following table:



PUBLICATIONS.

Stream-flow data in reports of the Uniled States Geological Survey.
[A=Annual Report; B=Bulletin; WS8=Water-Supply Paper.]

Report. Character of data. Year.
A B B | My o HOn Oy .- e o Sept.,
12th A, p. 2. ceeeiofaeens [ L 2 1§8§'4)89b01une30
13th A, pt. 8...enennt. Mean discharge in second-feet . . ... .....oieiiiiiiiiiiiiiia.. 1884 to Dec. 31,
14th A, pt. 2..........| Monthly discharge (long-time records, 1871 to 1898)............... 18829}0 Dee. 31,

B 131..

WS 165 t0 178 ..
WS 201 to 214.
WS 241 to 252...
WS 261 to 272.
WS 281 to 292.
WS 301 to 312.
WS 321 to 332.
WS 351 to 362.

.| Descriptions, measurements, ratings, an

R Monthly discharge (a.lso for many earlier years

Descriptions, measurements, gage heights, and ratings............

-{ Descriptive information ODLY e oeeoaemeeeeeamaeemmn e

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

monthly discharge
(also similar data for some earlier yea.rs)

Descriptions, measurements, and gage heights,for eastern United
States, eastern MISS]SSlppl River, and Missouri River above
Junctmn with as.

Descn tions, measurements, and gage heights, for western Missis-
U%n Rlver below Junctlon of Missouri and Platte,"and westem

. Descmptmns measm'ements ratings, and monthly discharge

(also some long-tlme recor(fs)

Measurements, ratings, and gage heights, for eastern United States,
eastern Mlss1ss1%)p1 River, and Missouri River.

Measurements, ra mgs, and gage heights, for Arkansas River and
western United

tIﬁ)i:lt)11s, measurements, gage heights, and ratings....

Mon y discharg

Descr)ll?tlons, mes,surements gage heights, and ratings....

Monthly discharge

Montﬁy disch:
Comy lete data

, measﬁi-éfxiéﬁié' gage heights, and Tatings....

1893.
1893 and 1894.
1895.

1896. .
1895 and 1896.
1897.

1897.

1897.

Note.—No data regarding stream flow are given in the 15th and 17th annual reports.

The table on page 8 gives, by years and drainage basins, the
numbers of the papers on surface-water supply published from 1899
The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for any station in the area covered by Part I are
published in Water-Supply Pdpers 97, 124, 165, 201, 241, 261, 281,
301, 321, and 351, which contain records for the New England streams
The year covered by the report is indicated at

to 1913.

from 1903 to 1913.

the head of the column in which the paper is listed.
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DEFINITION OF TERMS. 9

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

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

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

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

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

Albany, N. Y., room 18, Federal Building.
Atlanta, Ga., Post Office Building.
Madison, Wis., Capitol Building.
Newport, Ky., Federal Building. (Temporarily discontinued.)
St. Paul, Minn., Old Capitol Building.
Helena, Mont., Montana National Bank Building.
Denver, Colo., 302 Chamber of Commerce Building.
Salt Lake City, Utah, Brooks Arcade.
Boise, Idaho, 615 Idako Building.
Portland, Oreg., 416 Couch Building.
_San Francisco, Cal., 328 Customhouse.
Santa Fe, N. Mex., Capitol Building.
Honolulu, Hawaii, Kapiolani Building.
A list of the Geological Survey’s publications will be sent on appli-
cation to the Director of the United States Geological Survey,

Washington, D. C.
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 which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those which represent the actual quantity
of water, as run-off (depth in inches), acre-feet, and millions of
cubic feet. The units used in this series of reports are second-foot,
second-feet per square mile, run-off in inches, acre-foot, and millions
of cubic feet. They may be defined as follows: ‘

“Second-foot’’ is an abbreviation for ‘cubic foot per second’’ and
is a unit for the rate of discharge of water flowing in a stream. 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 a second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (p. 10).
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““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 (depth in inches)’” is the depth to which the drainage
area would be covered if all the water flowing from it in a given
period were conserved and uniformly distributed on the surface. It
is used for comparing run-off with rainfall, which is usually expressed
in depth in inches.

An ““acre-foot’’ is equivalent to 43,560 cubic feet, and is the quan-
tity required to cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage for irrigation.

“Millions of cubic feet” is a unit used to express quantities of
water stored in reservoirs, and is most frequently used in studies of
flood control.

The following terms used in these reports are not in common use,
and may be defined as follows:

“Control,” ‘““controlling section,” and ‘‘point of control”’ are
terms used to designate that cross section of the stream below the
gage which controls or regulates the height of the water surface at
the gage. It should be noted that the control may not be the same
cross section at all stages.

“Discharge relation” is an abbreviation for the term ‘“relation of
gage height to discharge.”

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

CONVENIENT EQUIVALENTS.

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

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

[1 foot per second==0.681818 * * miles per hour, or very nearly 4 mile per hour. 1 mile per hour=1.4666 * feet
pe;;e]oond , OT Very nearly 1} feet per second. In computing the table the values 0.68182 and 1.4667 were
used.

Tenths.
Units.
0 1 2 3 4 5 6 7 8 9
0 0.000 | 0.068 | 0.136 | 0.205| 0.273 | 0.341 | 0.409 | 0.477 | 0.545 0.614
1... .682 .750 .818 . 886 L9551 1.02 1.09 1,18 1.23 1.30
2... 1.36 1.43 1.50 1.57 1.64 1.70 .77 1.84 1.91 1.98
3... 2.05 2.11 2.18 2.25 2.32 2.39 2.45 2.52 2.59 2.66
4... 2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
5... 3.41 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02
6... 4.09 4.16 4.23 4.30 4.36 4.43 4.50 4,57 | 4.64 4.70
7..- 4.77 4.84 4.91 4.98 | 5.05 5.11 5.18 5.25 5.32 5.39
8... 5.45 5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
9... 6.14 6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 6.75




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

CONVENIENT EQUIVALENTS,

over the area.
Discharge Run-off in inches.
in second-
feet per
squaremile.| 1 day. 28 days. 29 days. 30 days. 31 days.
1,041 1.079 1.116 1.153
2.083 2.157 2.231 2.306
3.124 3.236 3.347 3.459
4,165 4,314 4.463 4.612
5,207 5.393 5.578 5.764
6.248 6.471 6.694 6.917
7.289 7,550 7.810 8.070
8.331 8.628 8.926 9,223
9,372 9.707 10.041 10.376

Nore.—For part of month multiply the values for one day by the number of days.

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

Run-off in acre-feet.

Discharge
in second-
feot. 1 day. 28 days. | 29days. | 30days. | 31days.
1,983 55. 54 57.52 59, 50 61.49
3.967 111.1 115.0 119.0 123.0
5.950 166.6 172.6 178.5 184.5
7.934 222.1 230. 238.0 246.0
9.917 277.7 287.6 297.5 307.4
11,90 333.2 345.1 357.0 368.9
13.88 388,8 402, 6 416.5 430. 4
15.87 444.3 460, 2 476.0 491.9
17.85 499.8 517.7 .5 553, 4

NortE.—For part of a month multiply values for one day by the number of days.

Table for converting discharge tn second-feet into run-off tn millions of gallons.

Run-off in millions of gallons.

Discharge
in second-
feet. 1 day. 28 days. | 29days. | 30days. | 31days.
0.6463 18.10 18.74 19.39 20.04
1.293 36.20 37.48 38.78 40.08
1.939 54.30 56.22 58.17 60.12
2.585 72.40 74.96 77.56 80.16
3.232 90. 50 93.70 96.95 100.2
3.878 108. 112.4 116.3 120.2
4.524 126.7 131.2 135.7 140.3
5.170 144.8 149.9 155.1 160.3
5.817 162.9 168.7 174.5 180.4

NoTE.—For part of a nonth multiply the value for one day by the number of days.

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

Run-off in millions of cubic feet.

Discharge
in second-
feet. lday. | 28days. | 29days. | 30days. | 31days.
0.0864 2.419 2. 508 2.592 2.678
L1728 4,838 5.012 5.184 5.356
.2502 7.957 7.518 7.716 8. 034
~3456 9.676 10,024 10,368 10.712
- . 4320 12.095 12. 530 12. 960 13.39%
.5184 14. 514 15.036 15. 552 16.068
. 6. 17. 542 18.144 18.746
L6012 19.352 20,048 20.736 21.424
7776 21.771 22,554 23.328 24.102

NortE.—For part of a month multiply values for one day by the number of days.
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1 second-foot equals 40 California miner’s inches (law of March 23, 1901). -
1 second-foot equals 38.4 Colorado miner’s inches.
1 second-foot equals 40 Arizona miner’s inches.
1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.
1 second-foot for one year covers 1 square mile 1.131 feet, or 13.572 inches deep.
1 second-foot for one year equals 31,536,000 cubic feet.
1 second-foot equals about 1 acre-inch per hour.
1 second-foot for one day equals 86,400 cubic feet.
1,000,000,000 (1 United States billion)cubic feet equals 11,570 second-feet for one day.
1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.
1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.
1,000,000,000 cubic feet equals 386 second-feet for one 30-day month. .
1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.
100 California miner’s inches equals 18.7 United States gallons per second.
100 California miner’s inches for one day equals 4.96 acre-feet.
- 100 Colorado miner’s inches equals 2.60 second-feet.
100 Colorado miner’s inches equals 19.5 United States gallons per-second.
100 Colorado miner’s inches for one day equals 5.17 acre-feet.
100 United States gallons per minute equals 0.223 second-foot.
100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.
1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1 inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equals 1.60935 kilometers.
1 mile equals 5,280 feet.
1 acre equals 0.4047 hectare.
1 acre equals 43,560 square feet.
1 acre equals 209 feet square, nearly.
1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.
1 cubic foot of water weighs 62.5 pounds.
1 cubic meter per minute equals 0.5886 second-foot.
1 horsepower equals 550 foot-pounds per second.
1 horsepower equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.
1 horsepower equals 1 second-foot falling 8.80 feet.
13 horsepower equal about 1 kilowatt.

Sec.-ft. lin feet
To calculate water power quickly: ec. b leid LR =net horsepower on water-

wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1912, and ending September 30, 1913, and not, as in previous
reports, the calendar year. At the 1st of January in most parts of the
country a large amount of precipitation for the preceding three
months is stored, either as ground water, in the form of snow, or in
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lakes. This stored water passes off in the streams during the spring
break-up. At the end of September the only stored water available
for run-off in the streams is possibly a small amount held in ground
storage. Therefore the rum-off for a year, beginning with October
1, is practically all derived from precipitation occurring within that
year.

Records of gage height on Ohio River as far back as 1838 show
that high-water periods extending from December into January are
much more frequent and pronounced on the Ohio than high-water
periods extending from September into October. In other words,
much of the precipitation during December runs off in the flood flow
of January in the next calendar year. October 1, therefore, is a
much better starting point than January 1 for what may be termed
the run-off or water year.

For each regular current-meter gaging station the following data,
so far as available, are given: Description of the station, list of dis-
charge measurements, table of daily gage height, table of daily dis-
charge, table of monthly and yearly discharge and run-off. For
stations located at weirs or dams the gage-height table is usually
omitted.

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as ice, logging, shifting
channels, and backwater; also information regarding diversions
which decrease the total flow at the measuring section. Statements
are also made regarding the accuracy of the data.

The table of daily gage height shows the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening, though at many
stations only one reading is made each day. At a comparatively few
stations automatic gages are used, some of which give a continuous
record of river stage in the form of a hydrograph and others a record
printed at regular intervals, from which the mean daily gage height
can be computed. The gage height given in the table represents the
elevation of the surface of the water above the zero of the gage. All
gage heights affected by the presence of ice in the streams or by back-
water from obstructions are published as recorded, with suitable
footnotes. The rating table is not applicable for such periods unless
the proper corrections to the gage heights are known and applied.
Attention is called to the fact that the zero of the gage is placed at
an arbitrary datum and has no relation to zero flow or the bottom of
the river. In general the zero is located somewhat below the gage
height of the lowest known flow, so that negative readings shall not
oceur.
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In the tables of daily gage height the use of zeros in the hundredths
place indicates the limits of accuracy to which the gage was read and
to which the mean daily gage height was computed. If a gage is
read to tenths or half tenths once a day or to tenths twice a day, no
zeros appear in the hundredths place for any stage. If the gage is -
read to half tenths twice a day or to quarter tenths or hundredths,
regardless of the number of readings a day, the gage heights are
published to hundredths, and zeros appear in the hundredths place,
below a certain limiting stage. This limiting stage is so selected
that the average error in the mean daily discharge, resulting from
not using the mean daily gage height to hundredths above that stage,
shall not be greater than 2 per cent. For automatic gages the allow-
able average error of the daily discharge has been taken as 1 per cent.
The selection of the percentage is arbitrary, but it should be noted
that the maximum error will in all cases be twice the average error.
In like manner half tenths are used from the hundredths limit to
another higher limit, above which only tenths are used. It is the
aim to have the gage-height observations at each gaging station
recorded to the degree of refinement required by the above method
of use, but in practice it is found necessary, in order to avoid confu-
sion in the gage observer’s record, to have the observations for all
stages recorded to the degree of refinement required for low stages,
which usually necessitates readings to hundredths of a foot.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating table gives, either directly or by interpolation, the
discharge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the tables of daily
gage heights and daily discharge by plotting gage heights in feet as
ordinates and discharge in second-feet as abscissas.

The table of daily discharge determined from the rating table
gives the discharge in second-feet corresponding to the mean of the
gage readings observed each day. ‘

In the table of monthly discharge the column headed ‘‘Maximum”
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is
the mean for the day, it does not indicate eorrectly the stage when
the water surface was at crest height and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise in the column at ‘‘Minimum’ the quantity given is the mean
flow for the day when the mean gage height was lowest. The column
headed ‘“Mean” is the average flow in cubic feet for each second dur-
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ing the month. On this the computations for the remaining columns,
which are defined on page 9, are based.

The base data presented in this report, unless otherwise stated in
description of station, have been collected by the methods commonly
used at current-meter gaging stations and described in standard
textbooks. (See Pls. I and II.)

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends (1) on permanence of the
relation between discharge and stage, and " (2) on the accuracy of
observations of stage, measurements of discharge, and interpretation
of data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
daily discharge tables, stating the probable accuracy of the rating
curves used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating curves, ‘‘well defined ”’ indicates, in gen-
eral, that the rating is probably accurate within 5 per cent; ‘‘fairly
well defined,” within 10 per cent; ‘‘poorly defined” or ‘‘approxi-
mate,” within 15 to 25 per cent. These notes are very general and
are based on the plotting of the individual measurements with refer-
ence to the mean rating curve.

The accuracy column in the monthly discharge table does not
apply to the maximum or minimum nor to any individual day, but to
the monthly mean. It is based on the accuracy of the rating, the
probable reliability of the observer, the number of gage readings per
day, the range of the fluctuation in stage, and knowledge of local
conditions. In this column, A indicates that the mean monthly
flow is probably accurate within 5 per cent; B, within 10 per cent;
C, within 15 per cent; D, within 25 per cent. Special conditions are
covered by footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past the
gage, the figures showing discharge per square mile and depth of
run-off in inches may be subject to gross errors, which result from
including in the measured drainage area large noncontributing
districts or omitting estimates of water diverted for irrigation or
other use. ‘‘Second-feet per square mile” and ‘“run-off (depth in
inches)” have therefore not been computed for stations draining
areas having an annual rainfall of less than 20 inches, nor for
stations draining areas of over 20 inches of rainfall for which the
computations would probably be uncertain and misleading because
of the presence of large noncontributing districts in the measured
drainage area, of omitting estimates of water diverted for irrigation or
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other use, or of artifieial control or unusual natural control of the flow
of the river above the gaging station. All values of ‘“second-feet per
square mile” and ‘“‘run-off (depth in inches)’’ previously published by
the Survey should be used with extreme caution, and such values in
this report should be used with care because of possible inherent
sources of error not known to the Survey.

In general, the base data collected each year by the Survey are
published, not only to comply with the law, but also to afford any
engineer the means of examining and adjusting to his own needs the
results of the computations. The table of monthly discharge is so
arranged as to give only a general idea of the flow at the station and
should not be used for other than preliminary estimates. The deter-
minations of daily discharge allow more detailed studies of the vari-
ation in flow by which the period of deficiency may be determined.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and published, and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such adjust-
ments for earlier years as may seem necessary. :

COOPERATION.

Work in West Virginia during the year ending September 30, 1913,
was done in cooperation with the State Geological Survey, I. C. White,
State geologist. The State Geological Survey of Tennessee, A. H.
Purdue, State geologist; the department of public service of the
city of Cincinnati, V. T. Price, director; and F. W. Scheidenhelm, of
the Hydro-Electric Co. of West Virginia, also cooperated with the
United States Geological Survey during the year ending September
30, 1913.

DIVISION OF WORK.

Field data for Allegheny River at Red House, N. Y., were collected
under the direction of C. C. Covert, district engineer, assisted by
G. H. Canfield and C. S. De Golyer.

Field data for the Ohio River basin, except those for the Alle-
gheny at Red House, N. Y., and for the basin of Tennessee River,
were collected under the direction of A. H. Horton, district engineer,
assisted by G. C. Stevens, H. J. Jackson, C. T. Bailey, and W. R. King.
Stations in Pennsylvania are maintained and stream-flow data col-
lected by the Water Supply Commiission of Pennsylvania.

Field data in the Tennessee River basin were collected under the
direction of W. E. Hall, district engineer, assisted by B. M. Hall, jr.

The ratings, special estimates, and studies of the completed data,
except Tennessee River at Chattanooga, Florence, and Johnsonville,
were made by W. E, Hall, A. H, Horton, and B. J. Peterson.
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The completed data, except Tennessee River at Chattanooga,
Florence, and Johnsonville, were prepared for publication under the
direction of H. J. Jackson, assistant engineer, by B. J. Peterson.

The ratings and preliminary studies of the data for Tennessee
River at Chattanooga, Tenn., Florence, Ala., and Johnsonville, Tenn.,
were made by A. H. Horton, R. H. Bolster, and H. J. Jackson. The
special estimates and studies of the completed data were made by
H. J. Jackson, who also prepared the data for publication.

The computations were made by M. I. Walters, B. J. Peterson,
J. H. Morgan, and E. D. Burchard.

The manuscript for this report was eompleted April 30, 1914, and
use made of all records available up to that date, even though
obtained subsequent to September 30, 1913. Some data, especially
for the Tennessee River stations, were added after April 30, 1914,
while the report was in proof.

The report was edited by Mrs. B. D. Wood.

STATION RECORDS.
ALLEGHENY RIVER BASIN.

ALLEGHENY RIVER AT RED HOUSE, N. Y.

Location.—At highway bridge at Red House, N. Y., on the road leading from
the Pennsylvania Railroad station to the Erie Railroad station; about 5 miles
below Salamanca and 13 miles above the State line between New York and
Pennsylvania. Conewango Creek, the outlet of Chautauqua Lake, enters the
Allegheny in the State of Pennsylvania.

Records available.—September 4, 1903, to September 30, 1913.

Drainage area.—1,640 square miles.

Gage.—Standard chain attached to the upstream side of bridge near left-hand end;
gage read once daily at noon to half-tenths. Limits of use: Half-tenths below
and tenths above 5.0.

Control.—Practically permanent since station was established. Current broken by
three bridge piers, good for medium and high stages, and rather slow at low
stages. Bed of stream at measuring section composed of coarse gravel.

Discharge measurements.—Made from downstream side of bridge.

Floods.—The flood of March 25-30, 1913, reached a gage height of 12.7 feet on March
26, as recorded by the observer and later verified from highswater marks by
engineers of the Geological Survey. The corresponding discharge was approxi-
mately 40,000 second-feet, or 24.4 second-feet per square mile of drainage area.

Winter flow.—Affected by ice for short periods. Effect negligible during the very
mild winter of 1912-13.

Regulation.—Low-water flow may be slightly affected by the operation of several
small power plants above Salamanca. At Olean, N. Y., a wasteway from Cuba
reservoir enters the river through Olean Creek. This reservoir is on the divide
between Oil Creek, tributary to Allegheny River, and Genesee River, tributary
to Lake Ontario. The stored water is commonly turned into Genesee River
through the abandoned swmmit level of Genesee River canal, but may be diverted
into Oil Creek through a guard lock at the head of the canal.

Accuracy.—Records fairly good. -

48520°—WsP 353—15——2
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Discharge measurements of Allegheny River at Red House, N. Y., in the year ending
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Note.—Discharge relation not affected by ice.
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Daily discharge, in second-feet, of Allegheny River at Red House, N. Y., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,160 | 2,490 | 3,690 | 8,750 (10,800 ( 1,820 | 4i0 | 260 | 200
2,490 | 2,160 | 2,860 | 6,480 | 9,100 | 2,070 | 455 | 260 | 200
2,860 | 1,850 | 2,320 | 5,360 | 6,780 | 1,170 | 500 | 295 | 230
4,610 | 1,850 | 2,160 | 5,090 | 3,630 | 1,520 410 230 200
5,100 | 1,500 | 2,860 | 6,780 | 3,200 | 1,440 | 410| 230 | 295
4,610 | 1,570 | 2,860 | 5,000 ] 3,200 | 1,520 | 330 | 370) 260
10,500 | 1,300 | 3,260 | 4,830 | 4,320 [ 1,740 | 330 | 410| 330
21,800 | 1,300 | 2,860 | 4,080 | 3,630 | 1,440 650 410 370
22,400 | 1,120 | 3,260 | 3,630 | 3,200 | 1,370 | 550 | 370 | 260
20,800 | 1,180 | 3,260 | 4,080 | 2,610 | 1,170 | 500 | 260
18,800 | 1,060 | 4,610 | 4,080 | 2,700 | 865 | 455 | 260| 200
18,800 | 1,060 | 6,190 | 4,080 | 2,520 865 500 260 200
15, 900 940 | 5,100 | 3,410 | 2,610 755 410 230 200
10,500 884 | 6,780 | 3,200 | 1,660 700 410 260 260
;050 | 940 | 7,720 | 3,200 [ 1,370 | 755 | 500 | 230 | 260
7,080 | 1,180 | 6,190 | 2,800 [ 1,040 | 810| 410| 20| 260
11,200 4,850 12,610 | 920, 600| 755| 330 260
16,400 | 1,120 | 4,140 | 2,240 865 755 850 330 260
15,000 | 1,640 | 3,470 | 2,330 650 755 455 455 230
10,800 | 3,600 | 3,260 | 1,900 | 865 | 650 | 550 | 330 260
12,800 | 3,690 | 2,860 { 1,500 | 755 | 700 | 455| 330 200
11,200 | 4,140 | 2,490 | 1,520 | 650 | 650 | 410 | 260 | 260
8,400 | 4,140 | 5, 1,440 | 755 | 455 410 260| 260
12,400 | 3,260 (15,000 | 1,440 | 755 | 550 | 410| 200| 200
10,200 | 2,860 {25,100 | 1,900 650 550 330 230 200
8,750 | 3,600 236,000 6,780 700 455 410 200 175
6,780 [ 1,570 35,400 | 7,390 | 1,170 455 370 200 175
5,100 | 2,860 {33,000 18,800 | 7,080 | 550 | 370 | 200] 200

26, 330 260 200
260
370 200 |......

o See “Floods” in station description.

Note.—Daily discharge computed from a well-defined rating curve. A new rating curve used begin-
ning Mar. 27, 1913, which differs from the former curve only below gage height 6.1 feet.

Monthly discharge of Allegheny River at Red House, N. Y., for the year ending Sept. 30,
1913.

[Drainage area, 1,640 square miles.)

Discharge in second-feet. Run-off
(depth in
Month. Per | 1cheson ‘}&c‘l'
: - drainage v
Maximum. | Minimum. | Mean. square area
mile. )-
5,630 828 2,070 1.26 1.45| A.
4,850 1,180 2, 550 1.55 1.73 | A.
7,720 1,300 3,020 1.84 2.12 | A.
, 400 2,160 10, 200 6.22 7.17 | B.
4,140 884 2,000 1.22 1.27 | B.
, 000 2,160 9, 570 5.84 6.73 | A.
21,800 1,440 5,420 3.30 3.68 | A.
10, 800 650 3,050 1.86 2.14} B.
2,070 200 922 . 562 .63 | B.
756 330 450 214 .32 | B.
455 200 278 170 .20 | C.
370 175 237 .145 .16 | C.
36,000 175 3,340 2.04 27.60

ALLEGHENY RIVER AT KITTANNING, PA.

Location.—At the Market Street Bridge, in the city of Kittanning, Pa., about 4
miles above the mouth of Crooked River and more than 12 miles above the mouth
of Kiskiminitas River. ‘

Records available.—August 18, 1904, to September 30, 1913,

Drainage area.—9,010 square miles.
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Gage.—Chain gage attached to bridge; gage read once daily in the afternoon to
half-tenths.

Control.—Probably permanent.

Discharge measurements.——Made from downstream side of bridge.

Winter flow.—Ice may affect the discharge relation for short periods during Decem-
ber, January, and February.

Accuracy.—Conditions of flow practically constant; low and medium stage rating
curve excellent; numerous measurements at high stages. A marked difference
exists between the discharge at a given high gage height for rising and for falling
stage, due to increase and decrease of slope; the difference at times amounts to
ag much as 15 per cent, and as the variation differs for each flood it is dlﬂicult to
determine accurately the daily discharge at high stages.

Cooperation.—Station now maintained by the Water Supply Commission of Penn-
sylvania, which has furnished all records for year ending September 30, 1913.

Discharge measurements of Allegheny River at Kittanning, Pa., in the year ending Sept. 30,
1

913.

Date. Hydrographer. h‘.?f;%"t. eh]?airz-e.
1912, ‘Feet. Sec.-ft.
Dec. 8| R.A.BOBNIINGOra. ...ttt aaaacaacaa e caaacacacaaana 9.93 34, 400

1913.
Aug. 22 |..... & LT PN 1.56 1,010

a An engineer of the Water Supply Commission of Pennsylvania.

Daily gage height, in feet, of Allegheny River at Kittanning, Pa., for the year ending Sept.

30, 1918.
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6.55| 4.60 | 8.70( 7.90}10.60 | 12.30 | 10.90 | 6.10| 4.60| 2.05| 1.55
5.80| 6.10| 7.80( 7.20| 9.80| 10.80 | 10.15 | 5.75| 4.10| 2.00 | 1.50
540 5.80| 7.50( 6.60| 9.10| 9.40| 9.30| 540 | 3.90| 1.95| 1.50
5.15| 8.8 | 880| 6.15| 7.80| 8.8 | 820 5.10| 3.60| 1.95| 1.45
490 9.25 820| 550 7.10| 830| 7.40| 4.80| 3.35| 1.90| 1.45
4.60| 9.10| 9.50| 4.80| 6.45| 7.95| 6.60| 4.55| 3.15] 1.85| 1.40
5.80 | 8.20|14.55| 4.65| 5.80 | 7.60| 595| 4.30| 2.95| 1.80{ 1.35
6.60 { 7.45|21.35| 4.70| 520} 7.25| 5.20| 4.05| 2.8 | 1.75| 1.30
7.90} 7.40 [@22.54 | 4.75| 510 690 4.85| 3.90| 2.70| 1.75| 1.27
8.60| 7.30117.40]| 4.90; 6.30; 6.70| 4.55| 3.60| 2.60| 1.8 | 1.25
I O, 3.30| 8.90| 6.90|17.10( 5.00| 7.70| 7.20| 4.20| 3.35| 3.50| 1.90| 1.20
120 3. 8.00| 6.40|18.00| 5.05| 9.60| 7.05( 3.95| 3.20| 5.10| 2.10| 1.18
13 430} 7.30} 5.95)15.60| 5.20] 13.05]| 6.90 | 4.40 ) 3.20| 5.25| 2.05| 1.15
L 4.20| 6.50| 5.601(13.90| 5.10(12.10( 7.80 | 4.45| 3.15| 5.05| 2.00| 1.15
LT S, 4.05| 6.10| 5.25|12.40| 4.95)|10.90 | 7.50 [ 4.20 | 3.05| 4.50 | 1.95| 1.10
6. 3.90| 6.90| 5.05|12.80| 4.80| 9.60( 7.15| 3.90| 2.90| 3.70| 1.90| 1.10
| S 4.20| 6.40| 5.40|13.10| 4.70} 8.90| 6.80( 3.65| 2.75| 3.20| 1.85| 1.10
| £ T 4.60 | 5.70| 5.80]11.90] 4.65§ 8.20| 6.55| 3.40| 2.55| 2.80 | 1.85] 1.20
19 e 4.25| 5.20( 5.6011.00( 4.55| 7.757 6.10| 3.20! 2.70 | 2.60}! 2.30| 1.40
P | 4.10 | 4.90| 525 16.00| 4.45| 7.40| 565| 3.70| 3.40| 2.45| 2.40| 1.55
2.l 4.80| 4.70 | 4.85] 14.40| 4.40| 7.10| 5.30] 3.85] 3.55| 2.20| 2.30| 1.80
220 it 5.40 | 4.45| 4.50 | 14.60 | 6.45| 6.90| 5.10| 3.75| 3.45| 2.05| 1.88| 2.05
P S 6.30 | 4.20] 4.30|13.10| 11.20| 7.05| 4.90| 3.50 | 4.80} 2.00| 2.25] 2.15
24 ..., 810 3.95| 4.20] 13.50 | 9.05| 7.20| 4.70{ 3.30| 6.10 | 1l.95| 1.88| 2.60
P T 12.10 | 3.80| 4.05| 12.55| 8.60| 20.05 | 4.60| 3.10) 6.90| 1.90| 2.10| 2.75
260 e 13.60 | 3.70 | 3.90|11.60] 9.75[b29.55 | 5.05| 4.60 | 7.60| 1.85| 2.00| 2.70
............... 12.05| 3.55| 3.80|11.10 11.80{ 29.15| 6.20| 6.10 | 6.50 | 1.85| 1.90 | 2.60
280 i 10.20 | 3.45| 4.00| 9.60] 12.25] 24.55 | 8.10| 6.95| 6.15| 1.80| 1.85| 2.50
............... 9. 3.30 | 4.30 . 18.951 9.90| 7.10| 5.70| 1.95| 1.80| 2.60
30 8.10| 3.20| 5.40 16.48 | 11.45} 6.90 | 5.15| 2.10| 1.70| 2.50
L1 7.40 |...... .| 9.60 14.10 |....... 6.40 |.......[ 2.10| 1.60|......

@ Maximum, 25.3 feet at 1 a. m.; discharge, 194,000 second-feet.
b Maximum, 30.7 feet, at 4 p. m.; discharge, 269,000 second-feet.

Nore.—No ice reported. Discharge relation probably not affected by ice.
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Daily discharge,.in second-feet, of Allegheny River at Kittanning, Pa., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
29,700 | 24,500 | 42,900 | 55,300 | 45,000 | 14,300 | 7,600 | 1,680 | 1,040

23,900 | 20,200 | 37,200 | 44,300 | 39,700 | 12,600 | 6,100 | 1,600 | 990

22,000 | 16,800 | 32, 34,400 | 33,700 | 11,000 | 5,580 | 1,540 | 990

30,300 | 14,500 30,700 | 26,400 | 9,640 | 4,850 [ 1,540 | 485

26, 400 19,600 | 27,100 | 21,400 | 8, 4, 1,460 [ 935

35,100 | 8,380 | 16,000 | 24,800 | 16,800 | 7,430 | 3,830 | 1,400 880

73,900 | 7, 12,800 | 22,600 | 13,600 | 6,660 | 3,380 | 1,340 | 828

144,000 | 7,980 | 10,100 | 20,500 | 10,100 | 5,970 | 3,160 | 1,280 | 775

159,080 | 8,180 | 9,640 | 18,400 | 8,580 | 5, 7850 | 1,280 | 744

101,000 | 8,770 | 15, 17,300 | 7,430 | 4,850 | 2,640 | 1,340 | 722

97,600 | 9, 23,300 | 20,200 | 6,380 | 4,280 | 4,620 | 1,460 [ 670

07,000 | 9,420 | 35,800 | 19,300 | 5,710 [ 3,940 | 9,640 | 1,760 [ 650

83,300 | 10,100 | 61,200 | 18,400 | 6,960 | 3,940 [10,300 | 1,680 | 620

68,200 | 9,630 | 53,800 | 23,900 | 7,110 | 3,830 [ 9,420 | 1,600 | 620

56,100 | 8,990 | 45,000 | 22,000 | . 6,380 | 3,600 | 7,260 | 1,540 570

59,200 } 8,380 | 35,800 | 19,900 | 5,580 | 3,270 | 5,080 | 1,460 |. 570

5 61,600 | 7,980 | 31,000 [ 17,800 | 4,960 | 2,960 | 3,940 | 1,400 [ 570

7,600 | 12,400 | 12,800 | 52,300 | 7,790 | 26,400 | 16,500 | 4,390 | 2,540 | 3,060 | 1,400 [ 670

6,5 10,100 } 11,900 | 45,700 { 7,430 | 23,600 | 14,3001 3,940 | 2,850 | 2,640 ! 2,080 880

6,100 | 8,780 | 10,300 | 87,000 | 7,110 | 21,400 | 12,100 | 5,080 | 4,390 | 2,350 | 2,260 | 1,040

2 8,380 | 7, 8,580 | 72,600 | 6,950 | 19,600 | 10,500 | 5,460 | 4,740 | 1,920 | 2,080 | 1,340
22. 11,000 | 7,110 | 7,260 | 74,400 | 16,000 | 18,400 | 9,640 [ 5,200 | 4,500 | 1,680 | 1,440.| 1,680
23. 15,300 | 6, 6,660 | 61,600 | 47,100 | 19,300 | 8,780 | 4,620 | 8380 | 1,600 | 2,000 | 1,840
24 25,800 | 5,710 | 6,380 | 64,900 | 32,000 | 20,200 | 7,980 | 4,160 | 14,300 | 1,540 | 1,440 | 2,640
25 53,800 | 5,340 | 5,970 | 57,200 | 29,000 [129,000 | 7,600 | 3,720 | 18,400 | 1,460 | 1,760 | 2,960
2 65,700 | 5,080 | 5,580 | 50,000 | 36,800 |253,000 | 9,420 | 7,600 | 19,000 | 1,400 | 1,600 | 2,850
27 53,400 | 4,740 | 5,340 | 46,400 | 51,500 |247,000 | 14,800 | 14,300 | 16,200 | 1,400 | 1,460 | 2,640
28 40,000 | 4 5,840 | 35,800 | 54,900 {184,000 | 25, 18,700 | 14,500 | 1,340 | 1,400 | 2,440
29 31,700 37,200 19,600 | 12,400 | 1,540 | 1,340 | 2,640
30 25,800 > 000 18,400 [ 9,860 { 1,760 | 1,220 | 2,440
31 21, 400 1 15,800 [..one... 1,760 | 1,100 |......

Monthly discharge of Allegheny River at Kittanning, Pa., for the year ending Sept 30, 1913.

[Drainage area, 9,010 square miles.]

Discharge in second-feet. Run-off

(depth in

Month. Per l‘xixrc i:i on

ainage

Maximum.c| Minimum. | Mean. sgluif;e area).

65,700 3,940 | 15,500 172 1.98
31,000 3,940 [ 12,600 1.40 1.56
35,800 5340 | 14,600 1.62 1.87
194,000 22,000 | 62,100 6.89 7.94
54,900 6,950 7, 500 1.94 2.02
269,000 9,640 , 300 6.25 7.21
55,300 7,600 | 22,000 2.44 2.72
45,000 3,720 12,800 1.42 L64
19, 000 2,540 8,140 .903 1.01
10, 300 1,340 3,870 .430 .50
2,260 1,100 , 560 .173 .20
2,960 570 1,310 145 .16
269,000 570 | 19,100 2.12 28.81

a Crest discharge where available. See footnotes to table of daily gage height.

Nore.—Estimates of monthly discharge were conwuted according to rules of the U. 8. Geological Sur-
vey and differ slightly from those published by the Water-Supply Commission of Pennsylvania.

KISKIMINITAS RIVER AT AVONMORE, PA.

Location.—At the highway bridge near Avonmore station on the Pennsylvania
Railroad, about 4 miles below the mouth of Blacklegs Creek, about 1 mile above
the mouth of Long Run, and about 5 miles below the junction of Conemaugh
River with Loyalhanna Creek to form the Kiskiminitas.

Records available.—June 11, 1907, to September 30, 1913.

Drainage area.—1,720 square miles.
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Gage.—Chain attached to bridge; read daily morning and evening to half-tenths.

Control.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Floods.—Flood of March 19, 1908, reached a height of 30.8 feet on the gage; discharge
estimated at 80,500 second-feet, or about 47 second-feet per square mile from
1,720 square miles of drainage area. ’

Winter flow.—Ice may affect the discharge relation for short periods during Decem-

* Dber, January, and February.

Accuracy.—New rating curve, based on 4 discharge measurements made during
1912 and 1913, and on 5 measurements made in 1914, used beginning January 1,
1913; discharge measurement made December 6, 1912, indicates that new curve
is probably applicable also to 1912. Persons using records should give due
weight to this probability. Last measurement prior to 1912 made March 2, 1910.

Cooperation.—Station now maintained by the Water-Supply Commission of Penn-
sylvania, which furnished all records for the year ending September 30, 1913.

Discharge measurements of Kiskiminitas River at Avonmore, Pa., in the year ending
: Sept. 80, 1913.

o Hydrographer i, | o

o2 Feet. Sec.ft.

Dec. 86 6.43 3,310

1913,

Jan. 9 17.53 26,900
p 17.00 25,600

Aug. 16 2.58 359

Daily gage height, in feet, of Kiskiminitas River at Avonmore, Pa., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4.92| 3.38| 7.93( 571 895 691 516 6.92]| 3.04| 2.97| 2.40
4.80) 3.30} 6.80) 5.03| 7.96| 6.156| 4.78| 6.00) 2.94| 2.92) 2.40
4.55| 3.68 8.46| 4.86 | 6.41| 5.8 | 4.52| 5.47| 2.87| 2.77| 2.40
4.24| 4.30]|11.23| 5.76 | 6.50 | 6.07| 4.34| 5.00( 2.92( 2.62| 2,40
3.96)| 3.80] 879 6.8 | 6.61] 553 | 4.12| 4.60| 2.82; 2.57| 2.35
3.92| 594 8660883 6.11| 526| 4.00] 4.27| 4.42! 2.54| 2.30
4701 7.00114.39| 7.86| 5.19] 4.86| 3.92| 4.12] 3.57| 2.62| 2.30
8.66 | 5.95(620.21 | 7.72| 4.76 | 4.69| 3.84 | 4.22| 3.14| 3.12| 3.95
6.96| 530|16.61{ 7.8 | 553 4.46] 3.70( 3.92| 3.12| 2.90| 3.88
6.20| 4.62(11.21| 7.73| 5.86| 4.290| 3.54 | 3.64| 3.44| 2.74| 3.05
570 4.75|11.59 7.66| 6.71| 4.29| 3.40| 3.50( 3.67| 2.74| 2.75
5201 4.42]18.43} 8.06| 7.57| 4.93) 3.32} 3.371 3.22| 2.92| 2.62
4.981 3.62/13.96| 7.31| 6.72| 501 | 3.27| 3.30| 292 2.84| 258
4.95| 3.65/10.53 | 6.79 | 7.12| 5.09| 3.24 | 3.2 | 2.82| 2.70| 2.50
5.25) 4.06) 873 6.83}| 7.93)| 5.37| 3.30| 3.16| 2.87| 2.63) 2.45
4.70 | 4.02] 8.30| 6.89] 7.21| 5.8 4.54 | 3.02| 3.00( 2.60| 2.35
5.02| 4.00{ 9.75| 6.79| 6.40| 570 | 4.54| 2.97| 2.84| 2.57| 2.45
4.25( 3.85110.35) 6.56| 5.81| 516 | 4.04 | 3.04| 3.24| 2.57| 2.60
4.16 | 4.08[10.13| 6.49 | 5.47| 4.85| 3.68| 2,97 3.37| 2.74| 2.72
3.94| 442 88! 6.73) 529 4.56| 3.50| 3.00| 3.02| 2.62} 2.72
3.981 4.02) 9.15| 7.10( 520 4.30| 3.36( 3.27| 2.82] 2.60| 3.05
3.86) 3.70| 8.42|¢9.48| 516 4.156| 3.45| 3.44| 2.74| 2.50| 3.95
3.76| 3.40| 870 7.71| 4.8 4.06| 4.84| 3.27| 2.77| 3.04| 4.02
3.74 | 3.55|11.46| 6.16 | 4.61| 3.97 | 8.68| 3.02( 2.72| 2.80| 3.35
3.60| 3.74| 9.79| 4.8 | 4.66( 3.83| 7.14| 3.27| 2.77{ 270} 3.05
3.68| 3.70| 830) 490| 9.001| 3.75| 6.07| 3.30| 2.82| 2.60| 2.82
3.58 1 3.60| 7.51| 5.75d15.16 | 3.85 |e14.27 | 4.22| 2.76| 2.54| 2.72
3.51| 4.22| 7.01)10.26 |12.87| 4.83|13.47( 4.27| 2.62| 2.52| 2.62
3.40| 4.09] 6.55(....... 9.50 | 5.96(10.24| 3.72( 3.02{ 2.52| 2.58
3.15| 4.75| 6.15(. _..._. 8.06( 591! 820{ 3.34| 3.321 2.44| 2.55

....... 9.821 6.01 |.......| 7.20 |.......} 796 .......] 317 2.42|......

e River frozen over, Feb. 6-22.

b Maximum, 22.21 feet, at 4.45 p. m.; discharge, 44,700 second-feet.
¢ Maximum, 11 feet, at 8.30 a. m.; discharge, 12,200 second-feet.

@ Maximum, 16.11 feet, at 4.45 p. m.; discharge, 24,000 second-feet.
¢ Maximum, 18.47 feet, at 4.45 p. m.; discharge, 31,300 second-feet.
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Daily discharge, in second-feet, of Kiskiminitas River at Avonmore, Pa., for the year
ending Sept. 30, 1913.

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

2,350 4,500 | 2,420 | 4,520 626 | 582 | 285

2,220 3,560 | 2,030 { 3,380 564 { 552 285

1,960 3,250 | 1,790 {2,770 | 522 | 464 | 285

1,670 3,460 | 1,630 | 2,250 552 | 385 285

1,430 2,830 | 1,430 | 1,860 | 492 | 362 265

1,390 2,530 | 1,320 | 1,560 | 1,700 | 348 245

2,110 2,110 | 1,260 | 1,430 994 | 385 245

7,590 1,950 | 1,200 [ 1,520 | 693 | 679 | 1,280

4,950 1,730 | 1,090 | 1,260 | 679 { 540 | 1,230

3,940 1,580 973 | 1,040 903 | 447 2

3,300 1,580 875 945 | 1,070 | 447 452

2,680 2,180 819 854 749 | 552 385

2,420 2,280 784 805 552 | 504 366

2,390 2,340 763 749 | 492 | 425 330

2,740 2, 650 805 707 522 | 390 | 308

2,110 3,250 [ 1,810 613 600 375| 265

2,470 3,030 | 1,810 582 504 | 362 | 308

1,680 2,420 | 1,360 | 626| 763 362| 375

1,600 2,100 { 1,080 | 582 ( 854 447 436

1,410 1,820 945 600 613 | 385 436

1,440 1,590 847 784 492 | 375 632

22 1,340 1,460 910 | 903 | 447 | 330 | 1,290

23 1,260 1,380 | 2,000 | 784 464 626 | 1,340

24 1,240 1,300 | 6,980 613 436 | 480 840

2 ,120 1,190 | 4,800 | 784 | 464 425| 632

26 1,190 1,130 | 3,460 805 492 | 375 492

27 1,110 1,200 | 18,900 | 1,520 | 458 | 348 | 436

28 1,050 2,080 | 16,900 | 1,560 | 385! 339 | 385
29 970 3,330 | 9,630 | 1,100 | 613 | 339

30 802 3,270 | 6,260 833 819 | 303 352

Bloociieceeed 2,700 ..., 9,700 | 3,390 |....... 4,800 |....... 5,900 |....... 714 | 294 |......

NoTe.—Discharge Feb. 6-22, 1913, estimated because of ice as follows: Feb. 6-22, 1,640 second-feet, See

¢“Accuracy” in station description.

Monthly discharge of Kiskiminitas River at Avonmore, Pa., for the year ending Sept. 30,

1913.

[Drainage area, 1,720 square miles.]

Discharge in second-feet.

Run-off

(depth in

Month. Per i(:im}ges on

; N rainage

mum.a 1 . -
Maximu Minimum. | Mean s&wﬁzr-e area).

12,200 868 2,850 1.66 1.91
7,590 802 2,130 1.24 1.38
9,700 900 2,000 1.16 1.34
44,700 3,390 | 10,500 6.10 7.03
9,660 |............ 2, 460 1.43 1.49
24,000 1,870 5,010 2.91 3.36
4,500 1,130 2,300 1.34 1.50
31,300 763 3,320 1.93 2.22
4,520 582 1,280 .T44 .83
1,700 385 653 .380 .44
679 294 427 . 248 .29
,340 245 515 . 299 .33
44,700 245 2,810 1.63 22.12

a Crest discharge where available.

NOTE.—See “Accuracy”’ in station description and footnotes to table of daily gage heights.
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BLACKLICK CREEK AT BLACKLICK, PA.

Location.—At highway bridge, about one-fourth mile from the railroad station at
Blacklick, Pa., about 1 mile below the junction of Blacklick and Two Lick creeks
and about 6 miles above the junction of Blacklick Creek with Conemaugh River.

Records available.—August 16, 1904, to July 15, 1906; January 8, 1907, to Septem-
ber 30, 1913.

Drainage area.—386 square miles.

Gage.—Chain attached to bridge read daily, morning and evening, to hundredths.

Control.—Fairly permanent.

Discharge measurements.—At high and medium stages made from upstream side
of highway bridge; at low stages made by wading at section just above the bridge.
Extreme high-water measurements made from the coal tipple one-fourth mile
above the bridge. '

Winter flow.—Ice may affect the discharge relation for short periods during Decem-
ber, January, and February.

Accuracy.—Changes in rating curves necessitated by the reconstruction of the high-
way bridge were discussed in Water-Supply Paper 263, page 43. Rating curve
used for year ending September 30, 1913, differs above 1,800 second-feet from
that used prior to 1912 as a result of discharge measurements made during 1912
and 1913.

Cooperation.—Since January 8, 1907, station has been maintained by the Water
Supply Commission of Pennsylvania, which supplied all records for the year end-
ing September 30, 1913.

Discharge measurements of Blacklick Creek at Blacklick, Pa., in the year ending Sept. 30,
1913.

Date. Hydrographer. ng?gﬁ, cle]:gge' Date. - Hydrographer. h%g et. c]ﬁg'g o
1912, . Feet. | Seefi. || 1913 Feet. | Sec.Ht.
Dec. 6| R. A. Boehringer...... 5.30 2,872 || Jan. 9 | — Reckord. . 6.72 4,976
9l..... do....... 6.39 4,
1913, 12 A0.nnmion | seo| 918
Jan. 9| —— Reckord........... 7.01 5,442 || Aug. 16 | R. A, Boehringer...... 2.16
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Daily gageheight, in feet,of Blacklick Creek at Blacklick, Pa., for theyear ending Sept.30,1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
Leceeeecveneeen.] 8.48| 3.48| 2,68 | 4.50| 3.81 | 4.90| 4 3.63| 4.02| 2.50| 2.26| 2.08
Beeereenennenan] 8.26| 3.44| 2.82| 4.03| 3.38| 4.56 | 3.74| 38.37| 3.72| 2.46| 2.22| 2.05
kRN 3.16 ) 3.28) 3.53| 6.21 | 3.48| 4.20| 3. 3,23 3.45) 2.42] 2.17) 2.07
L 3.06| 3.14| 3.18{ 6.14 | 3.40| 395| 3 3.12| 3.29| 2.38} 2.14} 2.03
Bevenesnncnnee.] 2,96 3.04| 3.04) 5.8 | 3.17| 4.16| 3.40| 3.05| 4.15{ 2.50} 2.12| 2.01
[ TR eeee) 2,871 298| 4.98| 5.53 | 3.23| 3.87| 3.29| 2.97| 3.05| 2,52 2.08{ 2.03
Teveocanacunn ..} 2.781 3.58 | 4.88| 7.51| 3.22| 3.32| 3 3.01| 2.97{ 2.42| 3.49| 2.09
Bevrecenninaead] 2,691 414 .11 (29,81 | 3.24| 3.36| 3.10( 2.88| 2.98} 2.34| 3. 2,30
9 eeennieeeee.] 3.16F 3.60) 3.72| 6.68| 3.18| 3.61| 3.02| 2.80| 2.8 2.36| 2. 2.27

10.ceieneniaeenns] 3,24 3.60| 3.44| 532 3.07( 3.8 2.97( 2.75| 2.69| 241 2.57( 2.17
h ) DO, ve-o| 2,92 | 3.53| 3.68] 7.35| 3.08) 4.44] 3.06( 2.70 | 2.58| 2.48( 2.50 | 2.13
12, cieeeceenaee.] 2,80 3.46( 3.8 | 8.78] 38.10| 4.24| 3.41( 2.67| 2.57] 2.38( 2.41 | 2.10
13.civeenniocanas 2,74 3.41153.78| 6.40| 3.05| 4.05| 3.24 | 2.63| 2.57] 2.32( 2.32| 2.07
) T ceees| 2.72]1 3.40 3.51} 5.16 | 3.13 | 4.58| 8.27 | 2.59] 2.52| 2.31| 2.27| 2.
16eecveereneneess] 2,701 3.31) 3.16] 4.56| 3.04| 4.49| 3.33| 2.68| 2.49( 2.32| 2.22| 2.05
16. .. ciceciannnn. 2.62( 3.20( 3.14{ 4.60| 2.92{ 4.15| 830 3.21 | 2.45| 2.28| 2.16{ 2.05
1oeieeeeeaoll] 2,60} 3.10¢ 3,107 5.92) 2.87] 3.84| 3.17| 3.26| 2.41| 2.28( 2.16] 2.14
18..cieevveennea] 2.58) 3.04 1 3.16| 5,82 2.81| 3.60| 3.06| 2.97( 229 2.75| 2.30} 2.25
19.ceeeee.... .ees] 2.82| 3.00| 3.281 5.40| 2.85| 3.55| 3.04| 2.87| 2.11| 2,50} 2.29} 2.
2...c..... eeeeeef 3.08| 298] 3.16] 4.83 | 3,12 | 3.48| 2.96| 2.84| 2.51| 2.34| 2.22| 2.23
2l..cciiniiineaess 2.84] 2.94| 3.18| 5.10| 3.53| 3.44| 2.87| 2.79| 2.68| 2.27| 2.18| 2.51
- S, .. 2,72) 2.88) 3.19| 4.70| 4.71) 3.35]| 2.82| 3.45) 2.64; 2.20| 2.16) 2.73
2....... eeneesss 5.89] 2,83 3.08( 5.32| 4.80| 3.20 2.83| 4.67| 2 2,11 | 2.17| 2.52
24.ciieiiineenas 5,31 2.8 2,02 6.08| 3.78| 3.18| 2.78| 3.90| 2.45| 2.18| 2.15| 2.35
25.einineecnana]€6.60] 2.821d2.8| 5.14} 3.51| 3.3 2.76 | 3.74 | 2.47( 2.43| 2.13| 2.25
26..... ceesveeess] 6,20 2,791 2.80| 4.62) 3.36| 5.64{ 2.76( 3.8 | 2.49( 2,39 2.13| 2.23
27...... cocoanenn 504 2.76 | 2.92| 4.26| 4.12{e8.13| 3.34 (f9.76 | 8.39 | 2.26 | 2.08( 2.15
28. . ieiaannn eees| 4,451 2.73] 2.91 3.65( 6.67 | 2.95( 230 2.06| 2.13
29........ ....... 4.06 | 2. 2.75 4,28 525 2.91( 2.70| 2. 2.09
........... wees| 8781 2. 3.76 3.80 | 4.61| 2.71| 2.72| 2.15| 2.07

1 D, eeee| 8.56 [....... 5.38 | 3.64|.......] 422|.. ... 4.57 |....... 2,39 213 |......

¢ Maximum, 10.5 feet, at 3 p. m.; discharge, 13,500 second-feet.

b Creek frozen across.

¢ Maximum, 7.10 feet, at 6 p. m.; discharge, 5,690 second-feet.

d Ice all out of creek.

e Maximum, 8.7 feet, at 2 p. m.; discharge, 9,100 second-feet.
7 Ma.ximum, 10.41 feet, at 11 a. m.; discharge, 13,300 second-feet.

NorEe.—Discharge relation probably not materially affected by ice.

Daily discharge, in second-feet of Blacklick Creek at Blacklick, Pa., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
577 577 1,840 965 681 982 140 73 35
448 551 1,480 760 508 745 128 64 30
395 459 1,140 702 432 558 116 53 33
347 385 925 590 375 464 105 46 26
304 338 1,100 525 342 390 140 42 23
268 312 861 464 308 342 146 35 26
233 646 481 415 325 308 116 584 36
202 | 1,090 365 272 312 94 470 83
395 723 667 329 240 252 9 304 76
437 660 853 308 202 113 162 53

611 1,360 347 205 166 134 140 44

240 564 l 180 532 195 162 105 113 38
219 532 l 010 437 182 162 88 88 33
212 525 l 454 169 146 86 76 30
205 476 l, 410 486 198 137 88 64 30
179 415 1,100 470 125 78 51 30
172 365 837 400 448 113 78 51 46
166 338 660 347 308 81 222 83 71
248 320 625 338 268 140 81 81
356 312 577 304 256 143 94 64 66
256 296 551 268 236 198 76 55 143
212 272 498 248 558 185 59 51 216
3,320 252 415 252 | 1,590 140 40 53 146
2,390 240 405 233 125 55 48 96
660 248 492 226 760 131 119 44 71
236 2,900 226 845 137 107 44 66

010 226 7, 850 492 (11,600 520 73 35 48
1,370 216 3,875 695 | 4,800 300 83 31 44
1,020 192 2,050 | 1,210 | 2,300 | 284 | 205 36
790 192 1,440 1,530 208 212 48 33
632 |....... 1,160 |....... 1,490 |....... 107 44 f......
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Monithly discharge of Blacklick Creek at Blacklick, Pa., for the year ending Sept. 30, 1918.

[Drainage area, 386 square miles.)

Di rge in nd-feet.
ischarge in second-feet. Run-off
(depth in
Month. Per inches on
Maximum.o| Minimum.| Mean. | square dg'ega)g"
mile. .
5,690 166 853 2.21 2.55
1,090 192 419 1.09 1.21
2,500 198 622 1.61 1.86
13,500 646 3,060 7.93 9.14
3,460 244 1.7 1.78
9,100 405 1,350 3.50 4.04
1,210 226 473 1.23 1.37
13,300 169 -1,060 2.75 3.17
982 40 269 .697 .78
222 40 11 .288 .33
584 31 101 <262 .30
216 23 60 .155 17
13,500 23 759 1.97 26.70

a Crest discharge where available. See footnotes to table of daily gage height.

MONONGAHELA RIVER BASIN.
TYGART RIVER AT BELINGTON, W. VA,

Location.—At highway bridge at Belington, W. Va., one-fourth mile above the
mouth of Mill Creek.

Records available.—June 5, 1907, to September 30, 1913.

Drainage area.—390 square miles.

Gage.—Standard chain gage attached to bridge; gage read daily in the morning to
hundredths, Limits of use: Hundredths below 3.5, half tenths from 3.5 to 4.5,
and tenths above 4.5. Sea-level elevation of the zero of the gage is 1,679.89 feet.

Control.—Practically permanent.

Discharge measurements.—Made from upstream side of the bridge.

Floods.—Flood of July, 1912, reached gage height 20.3 feet.

Point of zero fiow.—Determination by leveling, August 22, 1910, indicated that there
would be no flow past the gage if the river stage were to fall to about 1.6 feet,
referred to the gage datum. On November 6, 1913, this stage was found to be

- 1.4 feet £0.2 foot.

Winter fiow.—Ice may affect the discharge relation for two or three weeks at a time
during December, January, and February.

A ccuracy.—Discharge rating curves poorly defined above 2,500 second-feet, being
simply extensions; all discharge values above that point should be used with due
regard for this fact.

The following discharge measurement was made by G. C. Stevens:
March 30, 1913: Gage height, 5.46 feet; discharge, 1,520 second-feet.
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Daily gage height, in feet, of Tygart River at Belington, W. Va., for the year ending Sept.

30, 1918.
[S. A. Campbell, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
2.501 2.64 6,7 4.6 4.35 | 4.45) 5.1 6.5 2.60 | 3.41| 2.50
2.53 | 2,51 50| 4.3 4,25 4056 5.0 5.1 2.46| 3.04| 2.40
2.53 | 2.80 4.3 4.5 4.2 3.95( 4.1 445 2.44| 2.98| 2.40
2.53 | 2.81 6.8 7.4 4.0 3.8 3.8 1 4.0 2.58 | 2.75 | 2.42
2,52 3.20 62| 69 3.9 3751 3.65] 3.95| 3.45| 2,63} 2.40
2.49 | 4.1 56| 5.5 3.76 | 3.7 3.5 3.65| 3.55} 2.55| 2.40
2.64 | 4.8 9.6 4.6 3.6 3.65( 3.42| 3.5 3.43| 2.48] 2.30
6.7 4.0 10.2 | 4.05| 3.49 | 3.55| 3.36 | 3.9 3.25| 2.4 2:50
5.6 3.8 10.8| 3.95| 3.6 3.5 3.28( 4.3 2,961 2.40} 3.00
4.6 3.65 7.0] 39 3.7 3.49| 3.10| 4.2 6.4 2.38 | 2.81
3.7 3.40 551 3.7 4.5 3.41 1 3.04( 3.8 10.4 2.36 { 2.62
4.451 3.27 9.0| 445 6.7 3.48| 3.00| 3.5 5.5 2,61 2.45
3.28 | 3.27 8.4 4.5 5.6 3.46 | 2.96| 3.31( 49 4.0 2.41
3.20 1 3.20 6.2 | 4.8 5.5 3.42| 2.8 | 3.09| 43 {10.6 2,35
3.22| 2.91 6.1 4.45| 83 3.48| 3.3¢| 3.02| 6.5 4.7 2.30
3.15| 2.88 46| 4.0 6.8 9.7 3.65| 291 5.1 3.7 230
3.06| 2.90 4.9 3.75( 5.4 6.6 5.0 2.82 | 4357 3.14| 233
3.00] 2.92 48] 3.65| 4.6 5.4 5.0 2.72| 6.6 312} 4.0
2,921 2.9 48| 3.55| 4.2 4.7 5.0 2,64 4.6 3.651 3.75
2.86 | 2.85 4.6 3.5 3.85 | 4.6 4.2 2.59| 3.9 3.23{ 3.18
2.84 | 2.82 4.5 3.85| 3.7 4.6 3.8 2,50 3.65{ 3.14| 3.6
2.80 | 2,81 4.9 3.7 3.7 4.2 3.65| 2,50 3.37| 3.00{ 7.6
2.73 | 2.80 4.7 3.8 3.42 3.95| 3.95| 2.60| 3.19( 5.2 4.6
2.64.1 2,90 491 3,95 3.30¢ 3.8 .6 3.40| 3.00) 4.3 3.75
2.57| 2.80 6.8 3.75| 3.00] 3.6 7.6 3.5 4.4 3.85| 3.35
2.70| 2.76 6.0] 3.55| 3.24| 3.48| 5.6 3.11| 3.7 3.42| 3.14
2.64 1 2.89 541 3.55( 6.9 3.85 | 6.8 2.91| 3.41| 3.18( 3.00
2,611 3.12 5.0 3.75|10.5 7.1 {121 2,911 3.20| 2.96| 2.9
2.50 | 3.65 Ny ) 6.8 5.8 9.5 81 .65 | 2.90| 2.56
2.50| 3.9 4.3 ...... 5.3 5.7 6.3 2.56 | 3.16 | 2.80 | 2.7

....... 10.2 4100 49 ... 7.8 [L.....| 3.46| 2.60|......

NoTE.—Observer made no notes concerning

by ice during the year ending Sept. 30, 1913.
Daily discharge, in second-feet, of Tygart River at Belington, W. Va., for the year ending

Sept. 80, 1918.

ice. Discharge relation probably not materially affected

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
197 84| 110/2,300| 954 | 812| 868 1,260 (2,150 90 | 325 73
172 89 86 | 1,200 784 758 654 | 1,200 | 1,190 67 195 59
151 81 146 784 | 896| 731| 603| 679 | 824 65 178 59
128 89 149 2,470 2,960 | 628 529| 554 | 595 87| 121 62
91 88| 26520002550 578| 505| 458 570 | 342 96 59
86 82| 679|1,580 /1,520 | 505| 481 | 390| 430 38 82 59
81| 110{1,070| 5,060 954 | 435| 458 | 355 | 363 | 334 70 47
811 2,390 628 | 5,720 654 386 412 329 546 264 65 73
74 (1,680 | 554 /6,410 603 | 43571 390 | 296 | 745| 172 591 183
68 954 458 | 2,630 578 481 386 231 694 | 2,070 57 134
61 481 346 | 1,520 481 896 350 212 522 | 5,950 54 94
61| 868! 292|4,430| 8682300 381| 200} 363 (1,440 92 66
54 296 292 | 3,840 896 | 1,580 372 189 286 | 1,070 595 60
50 265 265 | 2,000 | 1,070 | 1,520 355 167 210 745 | 6,180 53
9| 23 175 {11,930 | 868 [ 3,750 | 381 | 321 189 |2,150| 959 47
45 248 167 954 628 | 2,470 | 5,170 458 159 | 1,190 475 47
45| 219| 172|1,130]| 505 |1,450 | 2,310 (1,200 ( 137} 771 | 226 51
44| 200 178 {1,070 458 | 954 1,450 | 1,200 | 114 [ 2,230 | 220{ 595
44| 1781 186|1,070{ 412| 731 (1,010 | 1,200 98 | "904 | 430 | 475
4 162 159 954 390 554 954 731 88 546 257 233
44| 156| 151 896 | 412| 481 | 954 | 554 73| 430 226| 407
74 146 149 | 1,130 481 481 731 458 3 309 183 | 3,050
84 130 146 | 1,010 554 355 603 603 90 243 1 1,250 904
84 110 1 1,130 603 304 554 | 5,060 321 183 745 475
110 97| 146(2,470| 505 | 200| 435)3,120| 363 797| 522| 302
164 | 123| 134 [1,860| 412| 281 | 381|1,5680| 216 452} 329| 226
162 110 169 | 1,450 412 | 2,550 554 | 2,470 159 325 239 183
141 104 238 | 1,200 505 | 6,060 | 2,710 | 7,950 159 246 172 164
123 84 458 | 1,010 |....... 2,470 | 1,720 | 4,950 134 430 156 82
106 84| 578| TB4|....... 1,390 | 1,650 | 2,000 83| 23| 132; 112
[ PO 5,720 | 679 [ .. .0 130 |0 3,230 {....... 346 90 |......

NoTe.—See “Accuracy”’ in station description.
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Monthily discharge of Tygart River at Belington, W. Va., for the year ending Sept. 80, 1913.

[Drainage area, 390 square miles.]
i i nd-feet.
Discharge in seco! t Run-off
(depth in cen-
Month. Per incheson | o0
;i i drainage Yo
Maximum. | Minimum. | Mean. | square area)
mile. .
OcCtober. .....ciiiiiiiiii i 197 44 90.7 0.233 0.27 | C.
November 2,390 82 330 .846 94 | B.
December. . 5,720 86 466 1,19 1,37 | B.
January.... 6,410 679 | 2,020 5.18 5.97 | B.
February.. 2,960 390 818 2.10 2,19 | B.
March.....oooiemiiiiiiiii i 6,060 200 | 1,220 3.13 3.61 | B.
April 5,170 350 944 2.42 2.70 | C.
May. 7,950 167 | 1,410 3.62 417 | C.
June 2,150 73 398 1.02 114} B.
July. .. 5,960 65 802 2.06 2.38 | C.
August..... .. 6,180 54 477 1,22 1.41 ] C.
September........... ...l 3,050 47 281 .721 80 | B.
Theyear.......c..ooeeieiinaanaa.. 7,950 44 774 1.98 26.95

NorEe.—See “ Accuracy ” in station deseription.

TYGART RIVER AT FETTERMAN, W. VA,
L]

Location.—At highway bridge at Fetterman, W. Va., three-fourths of a mile above
the mouth of Otter Creek. )

Records available.—June 3, 1907, to September 30, 1913.

Drainage area.—1,340 square miles.

Gage.—Standard chain gage attached to bridge; gage read daily morning and even-
ing to hundredths. Limits of use: Hundredthsbelow 4.0 feet, half-tenths from 4.0
to 5.5, and tenths above 5.5. The sea-level elevation of the zero of the gageis
957.86 feet.

Control.—Practically permanent; channel at measuring section broken by one pier;
current sluggish at low stages.

Discharge measurements.—Made from downstream side of bridge.

Floods.—No records of floods previous to installation of gage. Highest stage recorded
since the station was established, 29.1 feet in July, 1912,

Winter flow.—Ice probably does not affect the discharge relation. It is said that
riffle below gage usually remains open.

Accuracy.—No discharge measurements were made at this station during the year
ending September 30, 1913, but on October 30 and 31, 1913, the station was
visited by engineers of the Survey, and two discharge measurements were made.
These measurements indicate a change in the discharge relation as expressed by
the rating table used prior to September 30, 1912, and estimates of discharge
published in the following tables are based on the assumption that this change
occurred gradually between the dates of the last two visits to the station—Sep-
tember 2, 1912, and October 30, 1913. Estimates of discharge for October,
November, and December, 1912, as published in this report, differ therefore
from those published in Water-Supply Paper 323. This difference varies from
about 2 to 14 per cent, the maximum difference being at low stage.
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Daily gage height, in feet, of Tygart River at Fetterman, W. Va., for the year ending Sept.

30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. |Sept.
3.68 8.4 5.4 5.4 6.0 59 8.8 3.78 | 5.4 3.68
3.72 6.8 53 53 | 5.4 5.7 8.2 3.70 | 4.9 3.60
3.78 9.3] 56 5.2 505 55 7.5 3.62| 4.6 3.58
3.88 81} 8.2 5.1 4.9 5351 6.1 3.58 1 4.5 3.55
4.15 6.8 9.4 5051 4.8 5.0 5.2 3.52 | 4.2 3.52
5.6 7.4 7.1 4,95 | 4.65| 4.8 4.9 4.3 3.92| 3.45
6.1 12.9 | 6.2 4.8 4.6 4.6 4,751 4.2 3.72 ] 3.40
5.7 14.3 1 56 4.65| 4.55 | 4.5 5.3 4.15] 3.68] 3.35
5.5 14.1] 5.3 4.6 4.4 4.4 5.3 4.1 3.621 3.30
5.4 9.4 51 4.5 4.3 4.3 -] 5.0 505 3.48 3.52
4.6 8.4 | 55 4.9 4.3 4,2 4.7 [10.0 3.52 1 3.68
4.2 1.6 | 9.7 6.4 4.4 4.1 4.5 6.8 3.78 1 3.60
4.1 1.0 | 8.0 7.1 4.7 4.05 | 4.2 57 7.4 3.55
4.0 8.0] 6.8 7.2 5.5 4.0 4.1 6.6 8.3 3.50
4.0 6.8 6.7 8.8 5.9 4.1 3.8 | 7.5 6.8 3.50
4.0 6.0 55 8.3 7.8 4.6 3.80| 7.0 5.05 | 3.40
4.05 6.3 5.2 6.5 7.0 5.6 3.80 | 8.8 4.7 3.32
4.15 771 495 5.6 6.5 7.0 3.7 7.8 4.5 3.55
4.05 6.8 ] 4.8 5.3 6.2 6.3 3.75 | 6.0 4,65 | 3.90
3.95 6.2 | 4.5 5.2 6.1 5.45] 3.72 | 5.6 4.9 3.82
3.9 6.3 ] 4.4 5.1 6.0 5,051 3.68 | 5.4 4.5 4.45
3.85 6.6 | 4.7 4.9 5.7 5.5 3.64 | 4.8 4.2 5.6
3.95 6.5 4.7 4.7 52 110.6 3.60 | 4.55| 5.2 5.8
4.0 7.1 4.7 4.6 4.85 | 14.3 3.60 | 4.3 5.9 5.3
4,05 8.4 4.656 | 4.5 4.7 9.8 4.2 4.5 5.5 4.5
4.1 8.0 4.75| 5.5 4.55 | 7.5 4.4 5.6 5.2 4.1
4.25 6.8| 5.4 |11.2 4.6 |10.2 4.2 52 1 4.5 4.0
4.6 6.4 5.45 | 12.8 6.1 |15.2 4,05 | 4.8 4,156 3.95
4.8 . 8.6 6.7 [12.6 3.88 | 4.7 3.98 | 3.80
6.6 7.0 6.4 9.8 3.82 [ 4.55] 3.90| 3.72

12.2 6.2 [....... 10.1 f....... 4.4 3.8 |......

NoTE.—Observer made no notes concerning ice.
by ice during the year ending Sept. 30, 1913.

Discharge relation probably not materially affected

Daily discharge, in second-feet, of Tygart River at Fetterman, W. Vau., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June.| July. | Aug. |Sept.
750 2,420 | 3,380 | 3,210 | 8,530 312 | 2,330 253
653 2,250 | 2,330 | 2,850 | 7,410 268 | 1,480 | 213
566 2,080 | 1,740 | 2,510 | 6,110 228 | 1,040 | 204
495 1,900 | 1,480 | 2,250 | 3,560 209 | 916 190
481 1,820 | 1,320 | 1,650 } 1,990 181 607 177
347 1,650 | 1,110 | 1,320 | 1,480 699 301 149
248 1,400 | 1,040 [ 1,040 | 1,250 607 274 131
200 1,110 978 916 | 2,160 566 253 115
164 1,040 | 802 802 | 2,160 5251 223 | 101
157 699 1,650 | 1,740 161 177
157 1,180 | 10,800 177 253
157 916 | 4,820 306 213
149 607 | 2,850 | 5,920 190
138 525 | 4,460 | 7,590 168
200 372 | 6,110 | 4,820 164
190 323 | 5,190 | 1,740 128
164 323 | 8,530 1,180 | 103
153 206 | 6,660 916 186
161 296 | 3,380 | 1,110 372
145 279 | 2,680 | 1,480 323
134 258 | 2,330 916 859
118 238 | 1,320 607 | 2,680
161 218 978 | 1,990 | 3,030
204 218 699 | 3,210 | 2,160
268 607 916 | 2,510 | 916
284 802 | 2,680 1,990 | 510
451 607 | 1,990 | 916 | 438
488 488 | 1,320 566 404
418 372 | 1,180 431 312
366 335 978 378 268
341 |.......[ 15,300 | 2,590 [........| 3,740 |.......] 11,000 |....... 802 320 |eennen

Nore.—See “Acouracy” in station description,
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Monthly discharge of Tygart River at Fetterman, W. Va., for the year ending Sept. 30, 1913.

[Drainage area, 1,340 square miles.]

Discharge in second-feet. (gmﬁf i
epth in .
Month. Per inclget;g;\ ‘:g;
Maximum. | Minimum. | Mean. g]\ilzzre dlaramea).
750 118 287 0.214 0.25 | B.
8,340 195 1,150 .858 .96 | B.
15,300 253 1,540 1.15 1.33 { B.
20,100 2,590 7,280 5.43 6.26 | B.
10,200 859 3,230 2.41 2.51 | B.
16,600 916 3,750 2.80 3.23 | B.
6,660 699 2,390 1.78 1.69 | B.
22,100 458 5,120 3.82 4.40 | B.
8,530 218 1,520 1.13 1.26 | B.
10. 800 181 2,450 1.83 2.11 | B.
7,590 161 1,510 1.13 1.30 { B.
3,030 101 513 .383 .43 B.
22,100 101 2,570 1.92 26.03

NoTE.—See “Accuracy” in station description.

WEST FORK RIVER AT ENTERPRISE, W. VA.

Location.—At highway bridge at Enterprise, W. Va., three-fourths of a mile above
the mouth of Bingamon Creek.

Records available.—June 2, 1907, to September 30, 1913.

Drainage area.—750 square miles.

Gage.—Standard chain gage attached to bridge; gage read daily in the morning to
hundredths. Limits of use: Hundredths below 2.0, hali-tenths from 2.0 to 3.5,
and tenths above 3.5 feet. Sea-level elevation of zero of the gage, 869.91 feet.

Control.—Practically permanent. Channel at measuring section broken by one
pier; smooth rock bottom,

Discharge measurements.—Made from downstream side of bridge.

Floods.—Flood of 1888, referred to present gage datum, reached stage about 33 feet.
Maximum gage height recorded since establishment of station, 17.6 feet, January
30, 1911, and January 12, 1913,

Winter flow.—Ice may affect the discharge relation for two or three weeks at a time
during December, January, and February.

" The following discharge measurement was made by G. C. Stevens:
March 28, 1913: Gage height, 10.23 feet; discharge, 8,100 second-feet.



Daily gage height, in feet, of West Fork River at Enterprise, W.
Sept. 30, 1913.

[C. M. Tetrick, observer.]
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Va., for the year ending

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. May. July. | Aug. |Sept.
2.5 1.60| 1.40 5.2 3.7 3.25| 3.1 2.3 5.2 2.0 1.56 1 1.20
2.3 1.52 | 1.40 3.7] 3.3 3.1 2.9 2.25| 4.0 1,90 ] 152} 1.20
1.00} 1.51| 1.38 451 3.25| 3.1 2.7 2.2 3.4 1.80 | 1.501 1.15
1.00} 1.60{ 1.80 7.9] 85 2.8 2.65| 2.2 3.0 1.75| 1.40| 1.13
1.90} 1.60 | 2.05 6.1} 6.3 3.2 2.45) 2.1 2.8 1.70| 1.35} 1..10
1.70 | 1.55 | 3.0 50| 4.7 3.05| 2.1 2.1 2.7 1.63 | 1.30 .90
1.64] 1.70| 56 | 120} 3.6 | 3.0 | 20 | 2.05] 2.35] 1.60| 1.27| .80
1601 3.2 4.5 14.31 3.7 2.5 1.3 2.0 2.2 1.541 120 .80
1.55 | 4.2 3.0 10.0( 3.7 2.9 1.81| 2.0 2.15| 1.50{ 1.15}1 1.00
1.50] 3.3 2.4 6.0 3.6 3.0 1.70 | 1.87| 2.1 7.5 1.10 | 1.00
1.501 2.4 2.3 4.0| 3.0 3.6 2.5 1.80{ 1.00| 5.1 1.00 .80
1.48] 2.1 2.1 17.6 | 8.4 4.7 2.95| 1.70| 1.93] 3.3 1.00 .70
1.451 2.0 1.90| 14.5| 5.4 4.5 2.7 1.62} 1.8} 3.0 1,10 1.20
1.40} 2.0 1.85 8.4 3.7 4.9 2.55| 1.50f 2.5 2.8 1.051 1.30
1.40] 198} 1.80 4.4] 3.4 4.2 2.3 150} L78| 25 1.00 | 1.30
1.30| 1.92| 1.70 3.5] 3.1 4.0 6.1 1.401 1.72] 2.25| 1.90] 1.30
1,60 1.8 | 1.70 6.0| 3.0 4.3 4.5 3.7 1.62] 2.1 3.5 1.40
1.55| 1.80 | 1.80 6.0| 2.9 3.35( 3.4 3.3 1.60| 2.1 2.8 1.45
1.40| 1.80| 1.90 57| 2.8 3.0 3.1 3.0 1.51 | 2,2 2.4 1.57
1.30] 1.75] 2.0 48] 275 2.75) 2.9 2.6 1.45] 2.2 2.2 1.50
1.35] 70} 1.95 4.5] 2757 2.6 2.7 2.4 1.40] 2.05{ 2.1 1.50
1.30 | -1.70 | 1.82 6.6 2651 2.4 2,65 | 2.2 1.30] 1.90} 2.0 1.50
1.20) 1.65] 1.8 53| 2.8 2.2 2.45112.4 1.30 | 1.821 3.0 1.60
1.10| 1.62| 1.76 7.0{ 2.5 2.1 2.4 |13.0 1.25] 1.73| 2.4 1,50
1.90| 1.60 ] 1.70 58| 2.4 205 2.2 77 1.20| 3.7 2.15| 1.60
1.80 | 1.56 ] 1.60 50| 2.4 3.0 2.1 4.3 1.90| 2.9 2.0 1.60
1.801 1.52| 1.80 45| 2.3 | 145 2.1 8.2 1.80| 2.6 1.;2 1,50
1.75) 1.50| 3.0 41| 3.7 |11.8 2.0 |14.5 1.85] 2.2 1.70 1 1.50
1.721 1.48| 3.7 4.0 f....... 5.8 2.6 8.3 1.80] 1.75] 1.50) 1.40
1.70 | 1.42| 4.2 4.0 ....... 4.4 2.4 5.5 1.70] 1.68| 1.40} 1.40
1.60 |....... 6.5 3.8].ce.... 3.7 7.8 l.c.o..] L.60] 1.30)......

NoTE.—Observer made no report Concerning ice.

during the year ending Sept. 30, 1913.

Discharge relation probably not affected by ice

Daily discharge, in second-feet, of West Fork River at Enterprise, W. Va., for the ;year

ending Sept. 30, 1913.

Day. Oct. | Nov. Jan. | Feb, | Mar. May. Sept.
441 99 2,360 | 1,160 861 91 43
350 83 1,160 | 893 767 328 83 43
30 81 1,760 861 767 307 79 40
30 99 5,180 | 5,860 593 307 64 38
190 99 3,250 { 3,460 | 829 58 36
124 89 2,180 | 1,920 737 266 52 25
109 124 10,200 | 1,000 707 246 49 20
99| 829 13,200 | 1,160 | 441 227 43 20
89 11,530 7,670 | 1,160 | 649 227 40 30
79| 8% 3,150 | 1,000 | 707 180 36 30
0 39 1,380 | 707 | 1,090 155 30 20
76| 266 17,700 | 5,740 | 1,920 124 30 16
72 227 13,400 | 2,550 | 1,760 104 36 43
64 227 5,740 | 1,160 | 2,090 79 33 52
64| 22 1,680 [ 959 | 1,530 79 30 52
52 197 1,030 767 | 1,380 64 190 52
99 172 3,150 707 | 1,600 1,160 1,030 64
89 155 3,150 640 926 893 593 72
64 155 , 850 593 707 707 395 93
52 140 2,010 | 566 566 439 307 9
58 124 1,760 | 566 489 395 266 79
52 124 3,780 514 395 307 227 79
43 112 2,460 | 489 307 10,700 o7 99
36 104 4,200 | 441 266 11, 400 395 79
190 99 2,950 | 395 | 247 4,960 286 99
155 9 2,180 | 395 707 1,600 227 99
155 83 1,760 | 350 |13,400 5,510 162 79
140 79 1,450 | 1,1 9,900 13,400 124 bl
130 76 1,380 |....... 2,950 5,620 79 64
124 87 1,380 | ...... 1,680 2,650 64 64
99 ....... 1,230 |....... 1,160 4,520 52 |oiaee

NoTE.—Daily discharge computed from a rating curve that is well defined between 0 and 2,180 second-
feet (gage heights 0.0 to 5.0 feet) and fairly well defined between 2,270 and 6,460 second-feet (gage heights

5.1 t0 9.0 feet).



32 SURFACE WATER SUPPLY, 1913, PART III,

Monihly discharge of West Fork River at Enterprise, W. Va., for the year ending Sept. 30,
R 1

1913.
[Drainage area, 750 square miles.]

i ins d-feet.

Discharge in second-feet. gunt;) ?n
]
Month. Per gnc 6 on ‘!‘\acg;'

Maximum. | Minimum. | Mean. | square dm’;‘;
mile. .

441 30 111 0.148 0.17 | A,
1,530 67 235 .313 .35 | A,
3,670 62 548 .73t .84 | A,
17,700 1,030 4,090 5.45 6.28 | B.
- 5,860 350 1,330 1.77 1.84 | B.
13,400 247 1,680 2.24 2.58 | B.
3,250 124 585 . 780 .87 | A,
13,400 64 2,180 2.91 3.36 | B.
2,360 30 345 . 460 .51} AL
4,740 79 517 689 .79 | B.
1,030 30 189 252 .29 | AL

99 16 56 075 .08 { B,
17,700 16 994 1.33 17.96

ELK CREEK NEAR CLARKSBURG, W. VA.

Locatiopn.—At a footbridge near Clarksburg, W. Va., 300 feet above Turkey Run
and about 6 miles above the mouth of the creek.

Records available.—October 11, 1910, to September 30, 1913.

Drainage area.—107 square miles (Pittsburgh Flood Commission).

Gage.—Wooden staff gage (during 1912) fastened to a tree near right abutment of
footbridge. Gage read daily in the morning to hundredths. On November 1,
1913, a metal gage section (0-3 feet) was attached to the old gage, and the gage
was then lowered 1.0 foot to avoid negative readings. Sea-level elevation of zero
of the gage is 955.01 feet. See ‘“Accuracy.”

Control.—Rocky and practically permanent. Banks high, not subject to overflow.

Discharge measurements.—Made from footbridge at high stages; low-water meas-
urements made by wading at section about 200 feet below bridge.

Floods.—Flood of July, 1912, reached a height of 15 feet on present gage.

Point of zero flow.—Gage height at which flow past the gage will cease is about 0.9
foot, as determined August 30, 1912.

Winter flow.—Discharge relation may be affected by ice for short periods in
December, January, and February.

Accuracy.—On November 1, 1913, when gage was lowered 1.0 foot, as noted above,
old gage was found to be inclined a sufficient amount to cause slight errors in
readings above 6 feet. Gage was reset in a vertical position. Length of time
gage was in inclined position not known; no correction applied to gage heights,
as during the year ending September 30, 1913, only one reading exceeded 6 feet.
All gage heights published in this report refer to the new datum. Data insuf-
ficient for estimates of discharge.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913,
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Daily gage height, in feet, of Elk Creek near Clarksburg, W. Va., for the year ending Sept.
80, 1913.

[E. H. Smith, observer.]

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

L5652 L5650} 2.94]| 2.68| 2.5 2.3 2.0 3.0 1.32| L35

L5831 L&0| 2.5 2.2 2.4 2.1 L9 2.7 1.3 1.3

L54| L70| 3.3 2.4 2.14 2.0 1.8 2.35( L3 13

1.521 L72] 3.6 406 | 2.18| 1.95| L8 2.1 |.

L50| L72] 2.78} 3.2 2,181 2.0 L7 2.0 |.

149 | 3.10| 3.5 2.8 2.2 1.9 .68 1.9 |.......

L60| 2.60] 5.45]1 2.8 2.1 1.8 .75 L8 1.8

3.20| 2.40| 5.2 2.8 2.0 1.7 | 168 2.2 1.6

2.60] 2.20( 3.9 2.781 22 L7 1.6 1.98| L6

2.10| 2.00| 3.0 2.48| 2.2 1.8 1.6 1.8 4.3

1.90| L90| 2.94] 2.2 2.65| L8 1.56 | L7 2.4

L8 1.80| 7.2 4.1 2.8 2.3 1.5 1.6 2.0

18| 1.72| 3.8 3.0 2.58 | 2.1 L5 1.58 | L9 .

1.82| 1.64| 3.0 2.9 3.66| 2.1 1.5 1.56 | 3.8 1.5

1.7 | L62| 2.65]| 2.8 3.3 2.1 1.8 L5 3.2 1.5

1.72| L65|( 2.8 2.3 2.8 3.0 L7 1.48 | 2.6 1.45

1.68 1 L68| 3.2 2.2 2.5 2.5 3.1 1.42 | 2.2 1.4

1.64 | 168 3.281 2.2 2.3 2.3 2.8 1.40 | 2.5 L3

1.62| 1.80| 3.1 2081 216 | 2.1 2.3 1.38 | 2.2 1.9

1.60| 1.75]| 2.8 2.1 2.1 2.08 | 2.0 L3 2.0 L7

L59| L70| 3.1 2.1 2.1 2.0 L9 13 L9 L5 [o.....

1.58| L64] 3.3 2.1 2.0 1.85| 1.8 1.35| L8 3.35 .7

158 L60] 3.0 2.1 1.9 L8 6.8 1.38 | L7 2.8 L7

L57] 160 3.5 2.06| L9 L78 | 5.4 1.48 | 1.65| 2.2 1.55

L56| L60| 3.6 L.98| L8 1.6 3.2 L60| L65| L9 1.45
1.7 | 1.55| L60| 3.0 L9 2.6 L6 2.1 L7 L7 L7 1.4
L72| L54| 190 | 2.7 1.9 7.3 2.1 6.2 1.60| L6 L5 1.3
1.68| 1.53| 2.80| 2.8 2.7 3.8 | 2.3 6.5 1.46 | L5 L48 |..... .
L65( 1.562| 2.78| 2.65|....... 2.98 | 2.16 | 3.7 L40| 145 L4 |......
L62| L51| 3.20] 2.5 |[....... 2.6 2.2 2.86 | 1.32| 1.4 135 |......
.86 ). ...... 4.30| 2.45 |....... 2.4 |...... 4.8 eeeeo| 14 L3 |......

Nore.—Observer made no report relative to ice. Discharge relation probably not materially affected
by ice during the year ending Sept. 30, 1913.
‘Water below gage July 4-6, Aug. 4-12, Sept. 1-8, 13-21, and 28-30. See “Gage’’ in station description,

CHEAT RIVER NEAR PARSONS, W. VA.

Location.—At highway bridge, 3 miles below the confluence of Shavers and Dry
forks and 2 miles due north of Parsons, W. Va.

Records available.—Gage heights, January 1 to September 30, 1913. First dis-
charge measurement made August 24, 1912,

Drainage area.—716 square miles (determined by West Virginia Development Co.).

Gage.—Standard chain gage attached to bridge; gage read daily morning and even-
ing to tenths. Limits of use: Half-tenths below 4.0 and tenths above 4.0.

Control.—Rocky; probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Winter fiow.—Discharge relation affected by ice during severe winters.

Accuracy.—Gage-height record probably reliable; data insufficient for estimates of
discharge.

48520°—W 8 p 353—15—3
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Discharge measurements of Cheat River near Parsons, W. Va., in the years ending Sept. 30,
1912-13.

[Hydrographer, H. P. Drake, engineer of the Pittsburgh Hydro-Electric Co.}

Gage Dis- Gage | ' Dis-

Date. height. | charge. Date. height. | charge.

1912. Feet. Secft. 1913. Feet. Sec-ft.
Aug. 24.. ... 2.93 704 || May 12.. ... oiiiiiiiian.. 2,57 494
DOt a2.93 708 0 a2,57 496
Dec. 20. ivenieiiiaiaaiaaa., 2.60 454 (| Junel12.. ... .. ....o.oii..... 3.02 811
Do a3.02 810
Sepb. b oooon 2.06 198
B0 7 N a2, 06 198

o Saime soundings used as for other measureinent on this date.

Daily gage height, in feet, of Cheat River near Parsons, W. Va., for the year ending Sept.
; 30, 1913.

[0. C. Callihan, observer.]

Day. Jan, Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4.4 4.1 4.2 4.3 foooa... 3.6 2.9 3.25 2.25
4.2 3.85 3.85 3.9 Jooeeea.. 3.5 2.9 2.9 2.15
5.6 3.9 3.7 [C I PO 3.45 2.8 2.8 2.15
5.1 5.1 3.6 feoeeeeefociaans 3.35 2.95 2.6 2.05
5.6 4.7 F: N T (RN R 3.2 3.056 2.45 2.05
6.4 4.1 3.3 3.35 2.5 2.05
7.1 3.65 3.3 3.2 2.35 2.25
9.8 3.15 3.15 2.85 2.4 2.6
7.4 3.0 3.15 2.8 2.3 2.55
5.6 3.15 3.7 7.5 2.25 2.3
5.0 4.2 5.2 5.5 2.7 2.2
6.4 4.7 5.2 3.9 3.0 2.1
5.8 4.0 5.4 4.4 6.9 2.0
4.8 3.5 6.8 5.8 5.5 2.0
4.3 3.2 6.4 5.2 3.95 2.0
4.2 3.05 5.4 4.0 3.4 1.95
4.6 3.85 4.6 5.4 3.0 2.05
4.4 3.7 4.4 5.6 2.85 3.25
4.2 4.4 4.4 4.4 2.85 3.0
3.95 4.6 4.4 3.6 2.85 2.7
3.85 4.8 4.2 3.4 2.5 5.6
4.2 4.7 3.9 3.25 2.5 5.2
4.2 4.3 3.7 3.2 3.95 5.0
5.0 3.7 3.7 3.1 4.2 4.3
5.2 3.5 3.6 3.45 3.7 3.50
4.5 3.36 3.85 3.3 3.15 2.8
4.3 3.2 8.0 2.9 2.7 2.55
4.0 4.2 6.8 2.85 2.5 2.45
3.75 5.3 3.2 2.35 2.45
3.45 4.9 2.85 2.35 2.4
4.1 4.4 3.55 2.25 Joeauaens

a Gage not read Apr. 3-May 31, 1913,

NorE.—Observer made no report concerning ice. Discharge relation probably not materially affected
by ice during the year ending Sept. 30, 1913,

CHEAT RIVER NEAR MORGANTOWN, W. VA.

Location.—At highway bridge at Uneva, W. Va., 10 miles above mouth of river.
Parallel of latitude 39° 40’ crosses the river at this bridge.

Records available.—-July 8 to December 30, 1899; July 1 to December 29, 1900;
August 21, 1902, to December 31, 1905; November 18, 1908, to September 30,
1913. )

Drainage area.—1,380 square miles,
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Gage.—Standard chain gage attached to bridge.
Limits of use: Hundredths below 2.0, half-tenths from 2.0
See history of this station in Water-Supply

ing, to hundredths.

to 4.5, and tenths above 4.5 feet.

Papers 263 and 283,

35

Gage read daily, morning and even-

Control.—Probably permanent.

Discharge measurements.—Made from upstream side of bridge or, at low water,
by wading.

- Winter flow.—Ice forms sometimes to a thickness of several inches, and large ice
jams may affect the discharge relation during short periods in December, January,
and February.

Accuracy.—Station not visited by United States Geological Survey engineers during
the year ending September 30, 1913. On November 3 and 4, 1913, bench marks
and elevation of the zero of the gage were checked with a wye level and two
discharge measurements were made by Survey engineers. Measurements check
revised rating curve used for 1912, as noted in Water-Supply Paper 323.

Discharge measurements of Cheat River near Morgantown, W. Va., for the year ending
Sept. 30, 1913.

[Hydrographer, H. P. Drake, engineer of the Pittsburgh Hydro-Electric Co.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
1913. Feet. Sec.-fi. 1913. Feet. Sec.ft.
T B 9.55 | 26,1 3.88| 9
Do.. 9. 55 3.88 2,870
May 14.. 2.78 2.20 a329
Qe eeoemnnnnonmmannnaaannn 2.78 2.20 a 329

e Measurement by wading one-third mile above gage.

Daily gage height, in feet, of Cheat River near Morgantown, W. Va., for the year ending
Sept. 30, 1913.

[C. F. Baker, observer.]

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

3.7 2.9 2.55 | 5.4 4.1 4.6 4.25 | 4.2 5.9 3.0 3.4 2.3

3.66 | 2.9 2.65| 4.5 4.2 4.35| 3.95| 4.0 5.0 2.85| 3.25| 2.2

3.35| 2.8 | 3.2 4.9 4.0 4.0 3.95| 3.65 | 4.4 2.8 3.0 2.2

3.2 2.85| 3.3 5.6 4.9 3.7%5 | 3.8 3.5 3.95 | 2.7 2.85 | 2.2

3.05| 2.75| 3.35] 5.0 4.8 3.75 | 3.6 3.35( 3.75| 2.7 2.8 2.1

3.0 2.75 | 3.5 4.8 4.3 3.65| 3.6 3.3 3.55 | 8.1 2.6 2.1

2.9 l...... 5.0 8.7 3.9 |.3.4 3.4 3.2 3.45| 3.45( 2.5 2.05

2.8 6.9 4.4 9.4 3.85| 3.15| 3.4 3.06{ 3.6 3.15) 2.45| 2.06

2.751 5.4 3.95| 8.0 3.7 3.4 3.3 3.051 3.9 2.9 2.4 2.15

2.7 | 4.5 3.65 |....... 3.6 3.65 |.e...- 3.0 3.551 4.3 2.4 2.55

2.7 405! 3.45| 5.2 3.45| 4.35| 3.05 3.351 5.7 2.4 2.5

2.6 3.9 3.35| 7.8 5.5 5.3 3.45 3.151 4.25| 2.5 2.35

2.6 3.65¢1 3.2 6.9 4.6 4.8 3.5 2.8 3.06| 8.8 2.9 2.25

2.6 3.65| 3.15| 5.4 4.0 4.9 4.9 2.8 3.0 4.7 5.4 2.15
2.55| 3.6 3.2 4.7 3.95| 6.0 4.6 3.2 2.9 5.8 3.9 2.15

2.5 3.5 3.15| 4.45| 3.55| 5.6 6.1 3.7 2.75| 5.1 3.4 2.1

2.46 ) 3.35| 3.1 4.8 3.4 4.7 5.2 3.7 2.7 4.8 3.05| 2.0

2.45}1 3.25} 3.0 5.0 3.3 425t 45 f....... 2.6 6.0 2.9 2.1

2.45 1 3.2 3.056| 4.9 3.25| 4.0 4.15| 4.3 2.55 | 4.8 2.85 | 2.6
2.5 3.1 3.15( 4.6 3.3 3.85 | 4.0 3.85| 2.5 4.4 2.75 | 2.95

2,45} 3.056] 3.1 4.451 3.65| 3.7 3.9 3.951 2.8 3.8 2.7 2.8

2.6 2.95] 3.1 4.5 4.1 3.6 3.7 4.5 2.6 3.5 2.6 4.8
2.65 2.9 2.85| 4.4 4.3 3.5 3.6 6.6 2.6 3.25| 2.55| 3.85

2.8 1 2.9 |....... 5.1 4.151 3.4 3.45| 8.2 3.3 3.1 2.65| 3.3
3.951 2.9 2.8 5.5 3.85| 3.3 3.35 [....... 3.75| 8.2 3.15| 3.06
2. e 3.9 2.85| 2.8.] 5.1 3.45| 4.3 3.25] 5.1 4.0 3.6 2.85| 2.85
27 eeeeeiaaaaan 3.66( 2.8 2.85| 4.6 3.5 7.5 ... 6.9 3.456| 3.25| 2.7 2.7
28, i, 3.451 2.7 3.1 4.3 4.3 7.6 4.4 8.6 3.85| 8.0 2.55 1 2.55
20 . 3.251 2.65| 3.25} 4.05|....... 5.9 4.3 6.6 3.4 3.056{ 2.5 2.5
F {1 3.1 1 2.6 4.05| 3.85|....... 5.0 4.351 5.5 3.25| 3.051 2.4 2.45
31...... [ 3.00 |...o... 6.9 3.85 |....... 4.5 |....... 81 |oeen.s 3.0 2.3 |.....

NotE.—Observer made no notes concerning ice. Discharge relation probably not affected by ice during

the year ending Sept. 30, 1913.
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Dazly discharge, in second-feet, of Cheat River near Morgantown, W.

ending Sept. 30, 1913.

A'Va., Jor the year

Day. | Oct. Nov Dec Jan. Feb. | Mar. | Apr May. | June. | July. | Aug. | Sept.
5,110 | 3,790 | 3,620 | 11,600 915 1,520 | 375
4,140 | 2,850 | 3,000 | 7,000 758 | 1,260 | 330
3,000 | 2,80 | 2,080 4,320 710 915 330
2,320 | 2,450 | 1,730 | 2,860 625 758 330
2,320 | 1,960 1,430 | 2,320 625 710 290
2,080 | 1,960 | 1,340 | 1,840 | 1,040 [ 545 | 290
1,520 | 1,520 1,180 | 1,620 1,620 480 | 272
1,120 1 1,520 980 | 1,960 { 1,120 452 272
1,520 | 1,340 980 | 2,710 805 425 310
2,080 {1,160 915 | 1,840 | 3,960 425 512
4,140 980 | @812 | 1,430 | 10,600 480
8,530 | 1,620 710 | 1,120 | 3,790 480 | 400
6,020 | 1,730 710 980 | 2,450 | 805 | 852
6,500 | 6,500 710 915 | 5,550 | 9,040 310
12,100 | 5,110 | 1,180 805 | 11,100 | 2,710 310
10,100 | 12,600 | 2,200 668 | 7,510 | 1,520 | 290
5,550 | 8, 2,200 625 6,020] 9 255
3,790 | 4,700 | 23,080 545 | 12,100} 805 | 290
3,000 | 3,460 | 3,960 512 | 6,020 758 545
2,580 | 3,000 | 2,580 480 | 4,320 | 668 860
2,200 | 2,710 | 2,860 710 | 2,450 | 668 | 710
1,960 | 2,200 | 4,700 545 | 1,730 | 545 | 6,020
1,730 | 1,960 | 15,200 545 | 1,260 512 | 2,580
1,520 | 1,620 | 23,300 | 1,340 | 1,040 | 585 | 1,340
1,340 | 1,430 |15,400 | 2,320 | 1,180 | 1,120 980
3,960 | 1,260 ( 7,510 | 3,000 | 1,960 758 758
19,800 {22,790 | 16,700 | 1,620 | 1,260 | 625| 625
20,300 | 4,320 | 25,400 | 2,580 915 512 512
10,600 | 3,960 | 15,200 ( 1,520 980 480 480
7000 | 4,140 | 9,550 | 1,260 080 | 425 | 452
4,700 j........ 22,800 |........ 915 375 oaao..

gage heights 1.5 and 13.0 feet).

a Interpolated.
Nore.—Daily discharge computed from a rating curve well defined between 115 and 47,800 second-feet

Monthly discharge of Cheat River near Morgantown, W. Va., for the year ending Sept. 30,
1913.

[Drainage area, 1,380 square miles.]

Discharge in nd-feet.
ischarg second-feel (dRm};'l‘l) i
epth in
Month. inc}IJ)es on [Accu-
Per drainage |36Y-
Maximum. | Minimum. | Mean, | square area)g
mile. .
Qctober... .. ... ... 2,860 452 1,010 0.732 0.84 | B.
November........... 16,700 545 2,320 1.68 1.87 | A.
............ 16,700 512 2,020 1.46 1.68 | A.
.............. 29,400 2,520 | 9,080 | 658 7.59 | A
.............. 9,550 1,260 3,140 2.28 2.37 | A.
.................. 20,300 1,120 5, 250 3.80 4.38 | A.
.............. 12,600 980 | 3,180 | 2.30 2.57 | A.
.............. 25,400 710 6,260 4.54 5.23 | B.
11,600 480 2,050 1.49 1.66 | B,
12,100 625 3,110 2.25 2.59 | A.
s 9,040 375 1,040 .754 .87 | A.
September............. 6,020 255 729 (528 .59 | B.
The year. . ..covueeiecmeanaannn.. 29, 400 255 3,280 2.38 32.24
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SHAVERS FORK AT PARSONS, W. VA.

Location.—At steel highway bridge 600 feet northwest of the railroad station at
Parsons, W. Va., one-third mile above confluence with Dry Fork.

Records available.—October 14, 1910, to September 30, 1913.

Drainage area.—210 square miles (Pittsburgh Flood Commission).

Gage.—Standard chain gage attached to bridge, read daily morning and evening to
tenths. Limits of use: Half-tenths below 7.0 and tenths above 7.0. Sea-level
elevation of zero of gage, 1,631.70 feet.

Control.—Rocky; probably permanent.

Discharge measurements.—Made from downstream side of bridge or (at low
stages) by wading.

Floods.—High waters of 1888 and 1907 reached a height of approximately 12.5 feet
referred to present gage datum.

Point of zero flow.—Levels run September 4, 1912, indicate that there would be
no flow past the gage if the river were to fall to a stage of 1.8 feet£0.2 foot.

Winter flow.—Discharge relation affected by ice during severe winters.

Accuracy.—Most.discharge measurements at this station prior to 1913 were made by
subsurface method; coefficients used in computations vary from 0.88 to 0.95.
(See introduction to Water-Supply Paper 263.) Estimates of daily and monthly
discharge for the year ending September 30, 1912, appear excessive. Gage-
height record not thoroughly reliable, as noted in the footnote to the table of
daily gage height in Water-Supply Paper 323, page 36; therefore data for 1912
should be used with caution and should be compared with those for other gaging
stations in the locality and with records of precipitation.

Cooperation.—Established and maintained by Pittsburgh Flood Commission until
taken over by the United States Geological Survey, July 1, 1912.

Discharge measurements of Shavers Fork at Parsons, W. Va., in the year eMing Sept. 30,
1918.

[Hydrographer, H. P. Drake, engineer of the Pittsburgh Flood Commission.]

Gage Dis- Gage Dis-

Date. height. | charge. Date. height, | charge.

1912, Feet. Sec.ft. 1913. Feet. Sec.-ft.
Dec.24. e ieeiaannnn.. .18 144 || Junel12.. ... .. .............. 3.36 256
Do.. .. 3.36 259
1913, .. 2.78 250
May10.. .. oioiiiiiiiannn.. 3.23 176 ) 5 s P 2.78 ab52

) 1 B, 3.23 177

@ Measurement made by wading at a section about 300 feet above Western Maryland Railroad bridge.



30, 1911-1913.
[R. W. Evans, observer.]
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Daily gage height, in feet, of Shavers Fork at Parsons, W. Va., for the years ending Sept.

38

1911.a
1912,

21......

6

7

8 . .
9 .
100 e

e This and all similar headings in this paper indicate the year ending Sept. 30 (climatic year), which
r year.

inctudes three months of the preceding calen:
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Daily gage height, in feet, of Shavers Fork at Parsons, W. Va., for the years ending Sept.

30, 1911-1913—Continued.

QLR PUROE PAGAN COOOH NWROR RVOS -

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1913.

1. 3.30 | 3.23 4.2 | 3.8 41| 42 | 4.0 | 4.5 3.4 | 3.
2. 3.22| 3.08 4.0 3.9 4.0 | 4.05| 3.8 4.0 3.3 3.
3. 3.25| 3.00 3.9 4.3 3.9/ 40 3.6 3.75 3.2 2.
4. 3.02 | 2.83 4.0 4.4 3.8 3.7 3.6 3.7 315 2.
5. 3.10| 2.70 4.2 4.35 3.6 3.8 3.55 | 3.6 3.0 2.
] 2.88 4.35] 4.0 3.71 3.8 3.5 3.75 2,951 2
7 3.03 6.3 3.6 3.8 3.7 3.4 3.8 3.2 2.9 2.
8 6.2 6.6 3.5 3.7] 8.5 3.35| 3.8 3.2 2.9 3.
9 6.0 6.0 3.4 4.0 3.45) 3.35| 3.8 3.3 2.9 3.
4.18 4.35| 3.3 4.2} 3.5 3.3 3.75| 5.45| 2.8 3.
3.98 4.2 3.4 4.5 3.6 3.2 3.55 | 5.0 2.95 | 3.
3.73 4.0 4.5 4.7 | 3.7 3.1 3.3 4.55 | 3.15| 3.
3.78 4.1 4.3 4.5 4.2 3.0 3.3 4.7 6.7 3.
3.93 4.0 4.3 4.3 4.5 3.2 3.2 4,651 4.95] 2
3.78 4.0 4.15 511 5.2 3.3 3.2 5.0 4.05 | 2.
3.73 4.1 4.0 4.9} 5.4 3.5 3.05| 4.5 4.0 2.
3.58 3.95| 3.45 4.6 4.8 4.0 3.0 4.3 l....... 2.
3.68 4.0 | 3.35| 44| 45 | 44 | 3.0 | 45 | 3.35| 3.
3.63 4.0 3.25 4.4 4.4 4.3 2.951 415 3.25 | 3.
3.48 3.95( 3.4 4.2 4.3 4.1 2.85( 3.6 3.2 3.
3.38 3.8 3.3 43| 4.3 4.2 2.8 3.45 | 3.1 5.
3.40 4.00 4.0 4.0 4.1 4.6 3.0 3.351 3.0 4.
23 3.33 4.05| 4.1 3.8 4.0 5.1 3.16| 3.3 4.05 | 3.
24 3.30 4.0 3.8 3.4 3.8 6.3 3.35( 3.3 3.4 3.
25 3.38 4.0 3.35 4.0} 3.6 4.6 3.45 | 3.55| 3.2 3.
26 3.33 4.2 3.5 4.6 3.7 5.2 3.45 | 3.451 3.2 3.
21 3.18] 3.27| 41 3.6 7.3 4.0 6.256| 3.45| 3.3 3.3 3.
28 3.281 3.17} 4.0 3.7 6.6 4.2 6.45 | 3.3 3.2 3.2 3.
29 3.12¢ 3.07] 3.8 j....... 4.8 4.4 5.2 3.3 3.251 3.15( 3.
30 2.87 | 515 3.9 |....... 46| 4.6 5.35 ) 3.2 3.2 3.05 | 3.

31 ceee-ea} D5U251 3.65 |....... 4.1 ... 5.3 Joeeen-. 3.7 | 3.0 |......

Note.—Discharge relation probably affected by ice about Dec. 25, 1912, to Jan. 1, 1913, and Feb. 8 to
16, 1913. Ohbserver reported river frozen over Dec. 25-26, ““ice going out’’ Dec. 30, and “ice backing up,”’

Déc. 31, 1912,

Daily discharge, in second-feet, of Shavers Fork at Parsons, W. Va., for the years ending
Sept. 30, 1911-1913.

Day. Oct. | Nov, { Dec, | Jan. { Feb. | Mar. [ Apr. [ May. | June. | July. | Aug. |Sept.
226 56 | 1,420
120 56 452
50 92 314
59 72 257
59 56 208
59 43 208
46 72 137
59 32 169
59 43 87
46 32 54
76 23 452
226 23 | 1,050
149 16 452
120 23 452
96 32 69
96 43 | 4,950
96 43 | 2,570
59 32 11,050
76 32 452
46 32 628
59 43 725
59 43 628
96 72 536
76 43 452
59 72 452
59 32| 536
59 23 628
46 43 725
34 72| 628
46 92 452
7
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Daily discharge, in second-feet, of Shavers Fork, at Parsons, W. Va., for the years ending
Sept. 30, 1911-1913—Continued.

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

e Interpolated.

d Norg.—Daily discharge computed from a fairly well defined rating curve. See ‘“Accuracy’’ in station
esaription. 5

Discharge estimated, because of ice, from gage heights, observer’s notes, and discharge of adjacent
drainage areas, as follows: Dec. 3 to 23 i910, 80 second-feet; Jan. 7 to 19, 1912, 300 second-feet; Feb. 5 to 20,
1912, 100 second-feet; Dec. 25, 1912, to Jan. 1, 1913, 400 second-feet; Feb. 8 to 16, 1913, 400 second-feet. Mean
discﬁarge, Oct. 1 10 13, 1910, estimated in order to complete the year ending SePt. 30, 1911, as 100 second-
feet. Daily discha;‘ﬁa, Nov. 18 to 23, 1911, Mar, 17 to 21, 1912, and. July 3 to 6, 1913, estimated because gage
was not read. Daily discharge May 23 and Aug. 7, 1911, obtained by ad'ding 1 foot to reported gage
height before entering rating table.
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Mo’nthly discharge of Shavers Fork at Parsons, W. Va., for the years ending Sept. 30,
1911-1913. ~

[Drainage area, 210 square miles.]

i i nd-feet.
Discharge in seco! t. ((lihmi;’ .
epth in
Month. Por i.(!i:e es on “:*:cc;'
. : s rainage :
Maximum. | Minimum. | Mean. s%}g‘e areay.
0. 453 0.52]C
.o14 1L02| B
161 1.86 | D
9.38 10.81 | C
2.37 2471 B
3.59 4.14| B
7.48 8.34| B
1.13 130 B
2.4 2.721 B
.384 441 C
. 857 .9 | D
3.36 3.7 | C
2.83 38.36
6.38 7.36 | B.
2.40 2.68 | C.
3.85 4,44 | C.
5.38 6.20 | D.
4.22 4.55 | C.
1.5 13.26 | C.
3.24 3.62| B.
5.05 5.82 | B.
1.61 180 C.
6.86 7.91 | B.
. 886 1.02 | B.
1.37 1.53 | C.
4. 42 60.19
.633 .73 | B.
511 2.43 2.71| B.
254 1.21 1.40 | C.
4,95 571 | B.
83 2.30 2,40 | C.
1,250 5.95 6.86 | B.
864 4.11 4,59 | B.
1,150 5. 48 6.32 | B.
308 1.47 1.64 | B.
626 2.98 3.44 | B.
415 1.98 2.28 | B.
267 127 1.42 | B.
611 2.91 39.50

NorE.—See “ Accuracy” in station description and footnote to table of daily discharge.

YOUGHIOGHENY RIVER AT CONFLUENCE, PA.

Location.—At highway bridge, about half a mile from the railroad station at Con-
fluence, Pa., about half a mile above the mouth of Casselman River.

Records available.—September 15, 1904, to September 30, 1913.

Drainage area.—435 square miles.

Gage.—Chain gage attached to bridge; read once daily in the afternoon to half-tenths.

Control.—Probably permanent.

Discharge measurements.—Made from upstream side of bridge.

Winter flow.—Discharge relation occasionally affected by ice.

Accuracy.—Discharge measurements made during 1911 and 1912 indicate marked
effect from backwater at this station; estimates of discharge withheld. For a
statement of general conditions at this station see Water-Supply Papers 263
and 283.
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Cooperation.—Station maintained by the Water Supply Commission of Pennsyl-
vania, which supplied all records for the year ending September 30, 1913.

Discharge measurements of Youghiogheny River at Confluence, Pa., in the year ending
Sept. 30, 1913.

[Hydrographer, R. A. Boehringer, an engineer of the Pennsylvania Water Supply Commission.]

Gage Dis-
Date. height. | charge.

. Feet. Sec.-ft.
) 0L P 2.50 414
F N T b P a1.93 151

a Measurement made by wading at a section at the bridge.

Daily gage height, in feel, of Youghiogheny River at Confluence, Pa., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
2.16 | 2.01 | 4.50| 3.30 | 3.80| 3.66 | 2.66 | 4.82 2.52| 2.02| 1.45
2.16 | 2.06 | 3.80 | 3.10 | 3.40 | 3.51 | 2.61 | 4.42| 2.62| 2.02  1.40
2,11} 2.56 | 590 3.20| 3.30 | 3.71| 2.56 | 3.92| 2.57| 1.97 | L40
2.11| 2.46 | 4.80| 3.80| 3.20| 3.81| 2.51 | 3.52 | 2.47| 1,92 1.40
2,06 | 2.41 | 4.50| 3.45| 3.10 | 3.51 | 2.51 | 3.32 | 2.42| 1.82| 1.35
2.06| 3.8 | 500 3.20( 3.00{ 3.26| 2.51 | 3.17 | 2.37 | 1.82| 1.35
3.61 | 3.90| 850 3.00| 2.90| 3.11| 2.51 3.07| 2.32| 182 | 1.35
5.16 | 3.40 | 11,70 | 3.00 | 2.85| 3.01 | 2.46 | 3.42} 2.27 | 1.77 | 1.40
401 3.15| 7.70 | 2.90 | 2.75| 2.91 | 2.46| 3.12} 2.27 | 1.77 | 1.45
3.31) 2.95( 510 2.90( 3.00| 2.71 | 2.41| 2.92| 2.22| 1.72| 1.40
3.06| 2.70| 5.70 | 3.25| 4.05| 2.71| 241 2,72) 2,17 | 172} 140
2.96 | 2.50 | 10.00 | 3.80 | 3.80 | 3.01 | 2.41| 257} 2.17| 1.92] 1.45
2.8 | 2.35] 6.85| 3.50 | 3.65 | 3.51 | 2.51 | 2.47| 227 | 2.52| 1.40
2.96 | 2.35| 5,20 3.25 | 450 | 3.71| 2291 | 237 | 2.72( 2.36 | 1.40
2.81 | 2.40 | 4.40| 3.10 | 4.40 | 4.46 | 3.11| 2,27 | 3.02 | 2.06 | 1.40
2.71 | 2.40| 435 3.00| 3.90 | 4.26 | 3.41| 2.27} 3.82| 2.01 | 1.35
2.61| 240 4,40| 285! 3.60| 3.851! 3.51| 222! 2.82| 1.96! 1,35
2.56 | 250 | 4.50 | 2.75| 3.40| 3.56 | 3.11| 2.22( 2.72| 1.91 | 1.40
2,46 | 2.80| 4.30| 2.65| 3.25| 3.36| 3.01 ] 2.32| 2.62] 1.91| 1.60
2,41 ] 3.00| 3.90| 2.65| 3.15| 3.11| 2,91 ] 2,27 | 2.52] 1.8 | 2.00
236 290 | 3.95| 2.90| 3.05| 296 3.31 | 2.27| 2.42| 1.81| 220
2,31 | 2.8 | 3.70 | 3.40| 3.00| 2.91 | 4.01| 2.22| 2.37| 1.76| 2.35
2.26| 2.85| 3.60 | 3.30 | 3.00 | 2.81 | 7.06 | 222| 232 1.71| 220
2.21| 250 4.65| 3.20| 2.95| 2.76 | 8.21 | 2.22| 2.27| L66| 200
2,16 2,251 470 3.10 | 3.00 ] 2.76 | 531 | 2.22} 2.52| 1.61| 1.90
2.11| 2,00 4.25] 3.00 | 4.70 | 271 | 4.21 | 2,17 | 2.42| 1.56 | 1.80
2.11| 2.10] 3.95| 3.00) 6.756] 2.66 | 7.71[ 2.82 | 232 L51| 1.65
2,06 2.40| 3.70 | 4.75| 550 | 2.61 | 6.41 ] 272 | 2,22 | 1.51]| 1.55
201 2.65| 3.50 445 2.61 | 5.61| 2.62| 2.17 | 1.46| 1.45
2.01 | 4.50 | 3.30 3.95| 2.71 | 501} 2.52| 212 | 1.46| 1.65

ceeeee-| 570 | 3.50 3.80 [....... 5.21 [....... 2.07| 1.46|._....

NoTE.—On Dec. 14, 1912, ice formed along the shores. Discharge relation probably not affected by ice
during the year ending Sept. 30, 1913.

CASSELMAN RIVER AT MARKLETON, PA.

Location.—At highway bridge at the Baltimore & Ohio Railroad station at Markle-
ton, Pa.

Records available.—August 25 to September 30, 1913.

Drainage area.—365 square miles (Water Supply Commission of Pennsylvania).

Gage.—Chain gage attached to bridge; read daily morning and evening to hun-
dredths. - .

Control.—Bed consists of gravel and bowlders.
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Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Discharge relation affected by ice during short periods.

Accuracy.—Data insufficient for estimates of discharge.

Cooperation.—Station established and records furnished by Water Supply Commis-
sion of Pennsylvania.

The’following discharge measurement was made by R. A. Boehringer, an engineer
of the Water Supply Commission of Pennsylvania:
August 13, 1913: Gage height, 2.80 feet; discharge, 235 second-feet.

Daily gage height, in feet, of Casselman River at Markleton, Pa., for the year ending
Sept. 30, 1913.

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

\
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CASSELMAN RIVER AT CONFLUENCE, PA. -

Location.—At highway bridge, about 500 yards from the railroad station and a few
hundred yards above the junction of Casselman and Youghiogheny rivers.

Records available.—September 15, 1904, to August 11, 1913, when station was dis-
continued. See station at Markleton, Pa., established August 13, 1913.

Drainage area.—450 square miles.

Gage.—Chain gage attached to bridge; read once daily in the afternoon to half-tenths.

Control.—Probably permanent.

Discharge measurements.—Made from upstream side of bridge.

Winter flow.—Discharge relation is affected by ice at times.

Accuracy.—Estimates of discharge for the year ending September 30, 1913, are with-
held. This station was located only a few hundred yards above the junction of
Casselman and Youghiogheny rivers and backwater usually occurred at high
stages. For discussion of the general conditionsat this station, because of which
it was discontinued, see Water-Supply Papers 263 and 283.

000perat10n —~Station maintained by the Water Supply Commission of Pennsyl-
vania, which furnished all records for year ending September 30, 1913.

The following discharge measurement was made b}'r R. A. Boehringer, an engineer
of the Water Supply Commission of Pennsylvania:
December 4, 1912: Gage height, 2.48 feet; discharge, 429 second-feet.
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Daily gage height, in feet, of Casselman River at Confluence, Pa., for the year ending
Sept. 30, 1913.

Day. Oct. | Nov. | Dec. Jan Feb. | Mar. | Apr. May. | June. | July. | Aug.
) 3.80 2.20 2.10 3.63 2.77 3.46 3.20 2.49 3.63 2.27 1.81
2., 3.50 2.20 2.20 3.08 2.57 3.08 3.05 2.49 3.33 2.17 1.76
3ol 3.10 2.15 2.60 5.28 2.72 2.86 4.05 2.34 3.13 2.07 1.66
. 2. 2.15 2.40 4.08 2.77 2.76 3.75 2.29 2.93 1.97 1.61
[ 2.70 2.15 2.40 3.78 2.57 2.81 3.45 2.24 2.78 1.87 1.61
6. ... 2.60 2.10 3.25 4.18 2.37 2.71 3.20 2.24 2.68 1.77, 1.61
T 2.50 4.10 3.10 7.73 2.22 2.61 2.95 2.24 2.63 1.72 1.56
T, 2.40 4.35 2.80 | 11.68 2.22 2.51 2.90 2.24 2.83 1.72 1.56
¢ P 2.30 3.40 2.55 6.88 2.17 2.46 2.85 2.19 2.73 1.72 1.56
10..........] 2.30 3.20 2.40 4.53 2.12 2.81 2.75 2.19 2.63 1.72 1.71
Moo 2.30 3.00 2.30 5.28 2.67 3.81 2.80 2.14 2.53 1.62 1.091
12.......... 2.25 2.80 2.20 9.48 2.77 3.81 3.00 2.14 2.43 172 ...
1Bo......... 2.25 2.70 2.15 5.83 2.57 3.46 3.45 2.19| 2.33 2.02 |........
4. .. 2.20 2.90 2.25 4.38 2.57 4.06 3.70 2.34 2.28 2,62 [oouen...
B, 2.20 2.75 2.40 3.68 2.52 3.76 4.40 2.44 2.23 2.52 |........
6. .. ... 2.15 2.65 2.40 | 3.68 2.47 3.46| 4.15 2.64 | 2.23 2.42 [.......
) ¥ S, 2.15 2.60 2.35 3.98 2.47 3.18 3.85 2.94 2.18 2.22 . ......
8. 2.10 2.55 2.35 4.08 2.42 2.96 3.456 2.64 2.18 2.17 1.
19 ... 2.10 2.50 2.65 3.8 2.37 2.96 3.20 2.54 2.33 2.17 [o....
20.......... 2.05 2.45 2.60 3.48 2.37 2.96 2.95 2.49 2.28 2,12 |.......
P2 2.05 2.40 2.40 3.53 2.47 2.86 2.80 2.84 2.23 2,12 [........
220 ..., 2.06 2.35 2.25 3.23 2.97 2.86 2.75 4.14 2.18 2.07 |........
23 320 2.25| 215 3.23| 2.82| 2.81 2.70| 6.04| 2,181 2.07|........
24 ... 2.75 2.25 2.10 4.23 2.67 2.8L 2.65 6.84 2.18 2,02 |........
25 ... 2.70] 2.20| 210 3.8] 257 2.76 | 2.60| 4.44| 2,18 217 |........
26 ... ... 2.60 2.20 2.20 3.48 2.47 3.81 2.60 3.94 2,13 212 ........
27 i 2.55 2.15 2.20 3.28 2.57 6.66 2.55 7.44 2.68 2.07 |........
28. .. ... 2.45 2.15 2.30 3.08 4,47 4.81 2.50 5.59 2.58 2,02 ........
29, ... 2.35 2.10 35 2.93 0., 3.86 2.45 4.64 2.48 Lo7 ...
30, 2.256 2.10 3.35 2.78 ... 3.41 2.55 3.84 2.38 192 |........
) SO, 2.20 ). ....... 4.70 2.98 §........ 3.3 ..., 4.04 ... .. L92 ... ...

NortE.—On Dec. 14, 1912, ice was present along the shores.
LAUREL HILL CREEK AT URSINA, PA.

Location.—At highway bridge at Ursina, Pa., 2 miles above Confluence.

Records available.—August 15 to September 30, 1913.

Drainage area.—122 square miles (Water Supply Commission of Pennsylvania).

Gage.—Chain gage attached to bridge; read daily morning and evening to half-
tenths.

Control.—Bed at measuring section consists of gravel.

Discharge measurements.—Made from downstream side of bridge, or, at low water,
by wading.

Winter flow.—Ice may affect the discharge relation during short periods.

Accuracy.—Data insufficient for estimates of discharge.

Cooperation.—Station established and data furnished by the Water Supply Com-
mission of Pennsylvania.

 The following discharge measurement was made by R. A. Boehringer, an engineer
of the Water Supply Commission of Pennsylvania:
August 12, 1913: Gage height, 2.04 feet; discharge, 81 second-feet.

Daily gage height, in feet, of Laurel Hill Creek at Ursina, Pa., jor the year ending Sept.

30, 1913.
Day. Aug. | Sept. Day. Aug. | Sept.

160 [ 21 ........... 1,60 2.02
160 22.............. 1.60 2.05
1.60 [ 23..... ._..... 1.68 1.88
1.60 ([ 24.............. 1.80 1.72
158 (125 .. ..... 1.68 1.70
L5V 126, .. . ..... 1.60 1.68
L56 || 27.............. 1,60 1.65
L7228 ..., 1.60 1.68
L9029 ..., 1. 1.65
180 || 30..cccciiaanns 1 1.60

;3 P, L60........
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LAUREL HILL CREEK AT CONFLUENCE, PA.

Location.—At highway bridge, about one-fourth mile from the railroad station and
only a few hundred yards above the junction of the creek with Youghioghery
River.

Records available.—September 15, 1904, to August 11, 1913, when station was
discontinued. Replaced by station established at Ursina, Pa., August 12, 1913.

Drainage area.—126 square miles.

Gage.—Chain gage attached to bridge read once daily in the afternoon to half-tenths.

Control.—Bed at measuring section shifts as result of refuse dumped into the creek
from a tannery a short distance above the bridge.

Discharge measurements.—Made from the downstream side of the bridge.

Winter flow.—Ice may affect discharge relation during short periods.

Accuracy.—Discharge relation is affected by backwater from the Youghiogheny
and by shift of channel at bridge. Estimates of discharge for the year ending
September 30, 19183, are withheld. This station was located only a few hundred
yards above the junction of the creek with Youghiogheny River, and as a result
backwater was present at high stages. For a discussion of general conditionsat this
station, because of which it was discontinued, see Water Supply Papers 263 and
283.

Cooperation.—Station maintained by the Water Supply Commission of Pennsyl-
vania, which furnished the records for the year ending September 30, 1913.

The following discharge measurements were made by R. A. Boehringer, an engineer
of the Water Supply Commission of Pennsylvania:
December 4, 1912: Gage height, 2.17 feet; discharge, 147 second-feet.

Daily gage height, in feet, of Laurel Hill Creek at Confluence, Pa., for the year ending
Sept. 80, 1913.

Day. Oct. Nov. Dee. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.
2.88 2.27 1.87 3.21 2.61 3.22 2.93 2.28 2.99 2.00 1.66
2.68 2.27 1.97 2.81 2.51 3.02 2.88 2.23 2.74 1.90 1.61
2.53 2.22 2.32 4.01 2.66 2.97 3.68 2.23 2.64 1.85 1.61
2.43 2.17 2.02 3.66 2.61 2.92 3.23 2.18 2.49 1.80 1.56
2.38 2.12 2.20 3.46 2.51 2.82 2.93 2.18 2.49 1.75 1.56
2.28 2.12 3.00 3.76 2.36 2.72 2.73 2.18 2.64 1.70 1.56
2.23 3.27 2.80 6.11 2.26 | 2.62 2.58 2.18 2.74 1.65 1.56
2.13 3.47 2.55 9.76 2.21 2.57 2.53 2.18 2.84 1.65 1.56
2.03 2.82 2.40 5.01 2.21 2.52 2.48 2.18 2.64 1.65 1.56
2.03 2.72 2.30 3.66 2.16 2.77 2.43 2.13 2.44 1.65 1.56
203 262 215| 4.01 276 | 38.47| 253| 213| 234 1.65 1.66
2.03 2.52 2.05 7.41 2.76 3.22 2.83 2.18 2.24 1.65 |........
2.083 2.42 1.95 4.46 2.41 3.07 3.23 2.23 2.09 1.65 |........
1.98 2.57 2.15 3.51 2.41 3.32 3.13 2.38 1.99 2.30 |........
1.98 2.42 2.30 3.11 2.41 3.02 3.58 2.43 1.89 2.45 |........
1.98 2.32 2.20 3.11 2.41 2.92 3.38 3.13 1.89 2.35 f........
1.93 2.27 2.10 3.41 2.41 2.92 3.08 2.93 1.89 2.20 ...
1.93 2.22 2.10 3.51 2.36 2. 87 2.88 2.48 1.89 2.15 . ...,
1.88 2.22 2.60 3.31 2.36 2.82 2.68 2.43 2.04 2.15 ). .......
1.88 2.17 2.40 3.11 2.41 2.82 2.58 2.43 1.9 2.05[........
1.83 2.12 2.25 3.16 2.61 2.82 2.48 2.63 1.9 2.00
1.83 2.12 2.15 2.91 3.11 2.77 2.43 3.03 1.94 2.00 |.

3.23 2.07 2.05 3.01 2.96 2.77 2.43 4.38 1.94 1.95

2.93 2.07 2.05 4.06 2.86 2.77 2.38 3.73 1.94 1.90 |.

2.88 2.02 2.00 3.51 2.7 2.72 2.38 3.33 1.89 2.05 |.

2.83 2.02 2.00 3.21 2.61 4.17 2.33 3.13 1.89 195 |........
2.73 1.97 2.00 3.01 2.61 5.22 2.33 5.08 2.29 185 ). ceuannt
2.63 1.92 2.05 2.81 3.7 3.92 2.28 4.03 2.19 1.80 |........
2.53 1.92 2.20 2.66 3.42 2.23 3.53 2.14 1.75 ... ...
2.43 1.92 4.25 2.56 |. 3.12 2.33 3.28 2.09 170 ... ...
2.33 [c.oa... 3.55 2.76 3.02 [........ 343 ........ 170 |.ceennat

Note.—Ice present along the shores Dec. 14, 1912,
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MOHICAN RIVER BASIN.

MOHICAN RIVER AT POMERENE, OHIO.

Location.—At highway bridge at Pomerene, Ohio, 4 miles from Walhonding, Ohio,
and 5 miles below the mouth of Owl Creek.

Records available.—December 1, 1910, to March 31, 1913, when station was dis-
continued.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.5, half-tenths from 3.5 to
4.5, tenths above 4.5 feet.

Control.—Apparently permanent. Bed consists of coarse gravel.

Discharge measurements.—Made from upstream side of bridge.

Winter flow.—Discharge relation sometimes affected by ice cover and by ice gorges
during the winter months.

Diversions.—A feeder for the Ohio Canal formerly took water from the river at
Cavallo, some distance above Pomerene, but this feeder has not been in use for
some time.

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during the year ending
September 30, 1913.

Daily gage height, in feet, of Mohican River at Pomerene, Ohio, for the year ending Sept.
30, 1913. -

[F. L. Rodehaver, observer.]

Day. Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
3.47 | 3.65 | 2.83 | 3.55 | 6.1 4.1 2.8813.3813.391 7.4|3.75] 3.95
3.41 4.0 |3.34]3.21| 5.6 3.95 2.8613.2113.37|12.6 | 3.85{ 3.85
3.16 | 3.85 | 3.85 | 3.37 | 4.7 3.85 2.8613.1213.33] 11.5{ 3.85| 3.75
3.02 3.8 [3.8]3.42(3.95( 4.2 3.47.13.09)3.31| 9.6 3.85{ 3.65
2.97|3.75 3.85 1 3.25 | 3.7 4.9 3.45|3.06|3.25| 8.6(38.95| 3.65
2.9513.65(4.35) 4.2 | 3.47| 4.2 3.4113.0313.15] 8.9|4.25| 3.8

12.96)4.05) 4.8 | 7.1 |3.43| 3.95 3.2712.9713.11| 8.24.35| 3.95
12981395146 19.7 |46 3.95 132212961 3.30( 8.8{4.05| 3.85
.13.25/3.85|14.15(8.3 | 4.1 3.85 4.8 |2.94]3.31|10.4] 3.85| 6.5
.13.263.85]3.75| 7.8 |3.9 3.85 | 4.8 | 2.92]3.28| 83|38 |23.5
.13.21) 3.8 |86 |10.5 |3.45] 4.15 4.8 12.90|3.25| 7.0 3.85]......
.13.223.7518.55 112.4 | 3.42| 4.25 4.6 |2.90|3.20] 6.6[4.2 |......
13.20]3.65(3.55]9.9 |3.40| 4.2 4.2 |2.8818.171 6.5| 5.0 [a18
213191 3.6513.47§ 8.4 |3.40] 41 3.85{2.8713.13] 6.41...... a15.5
2.93|13.6 |3.43|7.3 |3.40]| 44 3.6512.863.39] 6.83}......[013.5
3.46[...... 4.4 | 59]...... 013

a Gage heights estimated by observer; bridge and gage washed away.

. Note.—On Feb. 8 observer reported backwater from ice; river frozen over Feb, 9-15. Discharge rela-
tion probably affected by ice about Feb. 8-19.

KANAWHA RIVER BASIN.

SOUTH FORK OF NEW RIVER NEAR CRUMPLER, N. C.

Location.—About 1.6 miles above the confluence of North and South forks of New
River and about 4 miles from Crumpler, N. C.

Records available.—August 12, 1908, to September 30, 1913.

Drainage area.—325 square miles.

Gage.—Standard chain gage attached to trees on left bank; read daily morning and
evening to hundredths. Limits of use: Hundredths below 1.5, half-tenths from
1.5 to 2.5, and tenths above 2.5 feet.
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Control.—Practically permanent.

Discharge measurements.—Made from a boat at a section about half a mile below
the gage or by wading at a section about 500 feet below the gage.

Winter flow.—Ice rarely forms in sufficient quantity to affect gage readings.

Accuracy.—Gage-height record considered very reliable. Data insufficient for esti-
mates of discharge. Station not visited by Survey engineers during the year
ending September 30, 1913. Station was visited December 16, 1913, and the ele-
vations of bench marks and zero of gage were checked with a wye level and a
discharge measurement was made. ,

Daily gage hetght, in feet, of South Fork of New River near Crumpler, N. C., for the year
ending Sept. 30, 1913.
[J. J. Garvey, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.35| 1.17| 128 1.5 1.45{ 1.8 2.1 1.7 1.81 | 1.38| 1.28} 1.20
1.31| 1.20} 1.30| 1.30( 1.41) 1.65| 2.0 1.7 1.75( L5 1.30 | 1.20
1.28| 1.18| 1.30| 1.34) 1.36| 1.5 1.95| 1.65] 1.85( 1.48 | 1.28| 1.18
1.24| 1.16| 1.28| 1.65| 1.5 1.46| 1.9 1.6 2.0 1.8 1.25 | 1.7
.22 1.15| 1.32| 1.41| 1.43]| 1.4 1.8 1.6 1.8 1.6 1.20) 2.6
1.20 | 1.14 | 1.38| 1.42| 1.37| 1.38| 1.8 1.6 1.75| 1.48| 195} 1.9
1.20 1.951 1.44( 1.40| 1.32] 1.32! 1.75| 1.6 1.7 1.36 | 1.3¢4| 1.5
1.18 2.25| 1.35| 1.41} 1.25{| 1.32| 1.75| 1.8 1.8 1.30| 1.48| 1.40
1.18| 1.65| 1.28| 1.34| 1.34| 1.34} 1.8 1.8 2.0 1.30 | 1.46  1.37
1.15| 1.45| 1.25| 1.30 | 1.40| 1.44} 1.7 1.6 1.75| 1.28| 1.42| 1.36
1.14) 1.36| 1.21{ 129 1.35{ 1.55( 2.35] 1.6 1.65! 1.20| 1.38! 1.32
1.14 | 1.32| 1.18( 1.30| 1.34| 1.48{ 3.1 1.55 1.75| 1.38| 1.30| 1.28
1.14| 1.30| 1.31| 1.40| 1.38| 1.44| 3.6 1.55| 1L75| 1.36| 1.48( 1.26
1.29 | 1.39| 1.28( 1.31| 1.26{ 3.6 2.6 1.5 1.6 1.32| 1.5 1.25
1.40 ] 134 1.22| 1.28{ 1.26 3.9 2.45| 1.55| L6 1.30 | 1.42 | 1.24
1.36 | 1.30| 1.34( 1.2 1.26} 3.2 2.45( 1.7 1.55| 1.28| 1.36| 1.4
1.26 | 1.26) 1.24| 1.251 1.29| 2.4 2.25( 1.9 1.49| 1.26! 1.28| 1.65
118 1.22) 1.20] 1.26| 1.26] 2.05| 2.1 1.9 1.491 1.24] 1.36] 1.6
1,22} 1.21} 1.,22] 1.30| 1.20; 1.95| 2.05{ 1.7 1.55 | 1.22| 1.40| 1.6
1.25 1 1.20( 1.21| 1.28}| 1.34| 1.8 1.95] 1.7 1.65| 1.22| 1.71| 2.05
1.24 | 1.18| 1.19( 1.24| 1.55| 1.95| 1.9 1.751 1.65| 1.20| 1.68| 3.4
1.30 | 1.18} 1.19| 1.23| 1.6 2.1 1.85( 2.0 15 1.18 ] 1.56| 2.5
1.37 | 1.18| 1.24] 1.22| 1.48} 1.85]| 1.8 2.4 1.48 | 1.22| 1.52} 1.9
1.3¢| 1.18| 1.25| 1.24| 1.40] 1.8 1.8 4.0 1.8 1.26 | 1.45} 1.6
1.26 | 1.18( 1.20 1.33| 1.32| L7| 1.8 2.8 1.48| 1.28| 140} 1.55
1.20} 1.18| 1.38] 1.37| 1.30| 2.2 1.75] 2.1 1.55| 1.32) 1.34} 1.5
1.181 1.14] 1.5 1751 1.6 6.1 1.851 2.4 1.46) 1.34| 1.26| 1.47
1.15} 1.24| 1.38] 2.0 2.0 3.9 1.8 2.6 1.44 1.338] 1.21| 1.4
1.156} 1.42| 1.40| 1.75|....... 2.8 1.7 2.15} 1.41} 140 1.19( 1.4
1.151 1.37| 1.7 1.55 |....... 2.4 1.7 1.95| 1.38] 1.39( 1.47| 1.6
1.14 {....... 1.7 1.48 {....... 2.3 |.o.o... 1.9 fo...... 1.34] 1.20......

. Nore.—Discharge relation probably affected by ice about Feb. 9-17, 1913. Observer reported mush
ice Dec. 28, 1912, and Feb. 9, 1913.

NEW RIVER AT RADFORD, VA.

Location.—At toll highway bridge near the Norfolk & Western Railway station at
Radford, Va., 11 miles below the Norfolk & Western Railway bridge and 6 miles
below the mouth of Little River.

Records available.—August 1, 1898, to July 15, 1906; May 6, 1907, to September
30, 1913.

Drainage area.—2,720 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.5, hali-tenths from 3.5 to
4.5, and tenths above 4.5 feet. The United States Weather Bureau gage was
originally used at this point, but owing to its inaccessibility it was replaced by '
a wire gage referred to the same datum February 23, 1900. On December 1, 1903,
the wire gage was replaced by a chain gage and the datum lowered 3.41 feet to
avoid negative readings. .
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37.4 feet September 15, 1879,
Point of zero flow.—A determination by leveling July 17, 1911, indicates that there

Discharge measurements.—Made from the downstream side of the highway bridge.
Floods.—Maximum gage height, according to United States Weather Bureau, was

Control.—Practically permanent.

would be no flow past the gage if the river stage were to fall to 1.0 foot £ 0.3 foot.

Winter flow.—Discharge relation only occasionally affected by ice.

Regulation.—Prwer plants about 50 miles above station may affect flow to a small

extent.

Discharge measurements of New River at Radford, Va., in the year ending Sept. 30, 1913.

[Hydrographers, Jackson and Wallace.]
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Daily gage height, in feet, of New River at Radford, Va., for the year ending Sept. 30, 1913.

[J. H. Lucas and R. B. Harvey, observers.]
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Daily discharge, in second-feet, of New River at Radford, Va., for the year ending Sept. 30,

1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar Apr. | May. | June. | July. | Aug. | Sept.
450 | 3,800 {3,720 [ 8,350 | 6,640 | 3,060 | 5,610 | 2,370 | 1,660 | 2,120
150 | 3,080 | 3,400 | 7,950 | 5,610 | 2,920 | 4,610 | 2,240 | 1,590 | 1,750
220 | 2,930 | 3,240 | 4,230 | 4,940 | 2,780 | 3,970 | 4,940 [ 1,590 | 1,870
080 | 2,930 | 3,400 | 3,400 | 4,610 | 2,780 | 7,000 | 5,610 | 1,160 | 2,780
080 | 3,080 | 3,720 | 3,080 | 4,280 | 2,780 | 4,610 | 5,950 | 1,180 [ 3,360

2,780 { 2,930 | 3,800 | 2,930 | 3,820 | 2,780 | 4,130 | 3,970 | 1,260 | 3,360
2,350 | 3,240 | 2930 | 2,350 | 3,660 | 2,780 | 3,660 | 2,920 [ 1,240 | 3,060
2,220 | 2,930 | 1,820 | 2,220 | 3,660 | 2,640 | 3,970 | 2,370 | 1,870 | 2,240
2,080 | 2,630 | 1,820 | 2,350 | 3,510 | 2,780 | 4,280 | 2,240 | 1, 2,240
1,950 | 2,220 | 2,080 | 2,350 | 3,360 | 2,640 | 4,280 | 1,090 | 1,610 | 1,990
1,720 1-2,350 | 2,780 | 3,240 | 3,660} 2,500 | 3,660 | 2,120 | 2,120 | 1,870
1,630 | 2,490 | 2400 | 3,240 | 9,230 | 2,500 | 3,970 | 3,060 | 2,240 | 1,750
1,820 | 2,630 | 2,490 | 3,240 | 21,000 | 2,370 | 3,510 | 2,240 | 3,060 | 1,640
1,950 | 2,630 | 1,820 | 19,200 | 14,800 | 2,370 | 3,360 | 1,990 | 2,240 | 1,570
1,950 | 2,350 | 1,950 | 28,300 | 9,620 [ 2,240 | 2,920 | 2,240 | 2,240 | 1,240
1,280 | 2,350 | 1,820 [ 24,400 | 8,100 [ 2,640 | 2,780 | 2,120 | 1, 1,870
1,950 | 2,080 | 2,080 [ 13,400 | 7,720 [ 3,510 | 2,640 | 1,990 | 1,870 | 1,870
‘1,950 | 2,080 | 1,800 | 7,560 | 6,640 [ 4,280 | 2,500 | 1,990 | 1,340 | 1,870
1,800 | 1,950 | 2,220 [ 6,780 | 5,610 [ 3,660 | 2,370 | 1,870 | 2,500 | 1,730
1,490 | 1,820 | 2,930 | 6,020 | 4,940 | 3,060 | 2,500 | 1,570 | 2,500 | 1,

1,630 | 1,950 | 2,490 | 4,930 | 3,970 | 3,060 | 2,370 | 1,730 | 3,060 | 9,620
1,750 | 1,950 | 2,930 | 5,650 | 4,280 | 3,970 | 2,370 | 1,870 | 2,640 | 10,000
1,320} 2,220 | 2,930 | 5,200 | 3,970 | 14,400 | 3,210 | 1,750 { 2,240 | 5,610
1,950 | 1,800 | 2,780 | 4,580 | 3,820 | 27,500 | 3,360 | 1,590 | 2,120 | 3,660
1,320 | 1,820 [ 2,630 | 4,230 | 3,510 | 15, 3,510 | 1,870 | 2,370 | 3,510
1,150 | 2,080 | 2,220 | 4,760 | 3,360 | 8,470 | 4,450 | 1,390 | 1,990 | 2,500
1,150 | 3,080 | 3,080 | 38,400 | 3,510 | 8470 | 3,360 | 1,100 | 1,870 | 1,750
1,380 | 7,170 | 7,170 | 33,600 | 3,820 | 13,200 | 3,060 | 1,180 | 1,750 | 1,750
2,080 | 8,750 |....... 14,800 { 3,510 | 10,000 | 2,500 | 1,390 | 1,660 | 1,280
1,560 | 7,170 |..-.... 10,000 { 3,060 | 7,360 | 2,500 | 1,410 | 2)120 | 1,750
2,630 | 5,200 |....... 8,470 |.ceeenn 7,000 |....... 1,640 | 2,240 |.cuene

_Nore.—Daily discharge computed from a well-defined rating curve. New rating curve used, begin-
ning Mar. 27, 1913, differs from the previous curve 5 to 7 per cent, the greatest difference being at high stage.

Monthly discharge of New River at Radford, Va., for the year ending Sept. 30, 1918.
[Drainage area, 2,720 square miles.]

Discharge in second-feet. g‘nﬁf i
epth in
Month. §ncheson Accu-
. Minim Per o |T2CY-
Maximum. um. | Mean, s&l:lﬂag.e area).
2,080 1,110 1,670 0.614 0.71 | B.
4,930 298 1,990 L1732 .82 | B.
2,780 1,150 1,800 .662 .76 | B.
8, 750 , 800 3,090 1.14 1.31 | B.
7,170 1,800 2,810 1.03 1.07 | B.
38,400 2,220 9,330 3.43 3.95 | B.
21,000 3,060 5,740 2.11 2.35 | A,
27,500 2,240 5,670 2.08 2.40 | A.
7,000 2,370 3,570 1.31 1.46 | A,
5,950 1,100 2,350 . 864 1.00| A,
3,060 1,160 1,970 . 724 .83 | B.
10,000 1,280 2,790 1.03 1.15 | A.
38,400 998 3,570 1.31 17.81

NEW RIVER AT FAYETTE, W. VA.

Location.—At highway bridge connecting Fayette and South Fayette, W. Va., 850
feet above the mouth of Wolf Creek.
Records available.—July 29, 1895, to May 22, 1901; August 11, 1902, to December
31, 1904; July 16, 1908, to September 30, 1913.
Drainage area.—6,800 square miles,
48520°—W § P 353—15——4
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Gage.—Standard chain gage attached to bridge; gage read daily, morning and even-
ing, to hundredths. Limits of use: Half-tenths below 0.0 and tenths above 0.0.
Elevation of the zero of the gage, 838.44 feet above sea level.

Control.—Bed composed of rock strewn with large bowlders, which cause boils and
eddies at high stages.

Discharge measurements.—Made from upstream side of bridge.

Floods.—The flood of 1878 reached a height of about 53 feet referred to the gage
datum.

Winter flow.—Discharge relation little, if at all, affected by ice.

Accuracy.—Errors entered into many of the gage readings prior to 1908, particularly
before the chain gage was installed, November 20, 1903, the original wire ghge
being frequently many tenths in error. Owing to this cause and to the difficulty
in making accurate measurements all estimates of discharge heretofore published
are only fair. Estimates of discharge for the year ending September 30, 1913
are withheld for the present.

Discharge measurements of New River at Fayette, W. Va., in the year ending Sept. 30,
1913.

Date. Hydrographer. : h(;iagghﬁ;. clglrsg.e.
1913, Feet. Sec.-ft.
Mar. 28 | A. H. HOrtOM. .. ..ot cieieanaeeaer e 233.2 | 147,000
June 19 | H. J. JaCKSOM. oo e ottt et ettt e et aieiaeeraeeaanaaane 3.10 4 690

e 2 0.5 foot.
b Velocities for this measurement determined by means of surface ﬁoats A coefficient of 0.85 was used
o reduce the observed velocities to mean velocities.

Datly gage height, in feet, of New River at Fayette, W. Va., for the year ending Sept. 30,
19138.

[C. J. Henry, observer.}

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar., | Apr. | May. | June. | July. | Aug. |Sept.
2.5 0.7 0.8 3.0 8.9 8.4 8.9 4.5 9.6 2.3 L0 1.2
2.2 .5 .9 9.4 9.4 8.7 6.3 3.8 7.6 2.7 .9 1.6
1.8 .5 1.0 7.4 9.3 7.6 5.8 4.0 6.4 3.0 .8 1.5
1.5 .5 1.0 6.9 9.0 5.9 50| 3.9 6.2 3.1 .7 1.4
1.4 .6 1.7 8.2 8.8 6.0 4.8 3.7 9.0 3.1 .6 1.1
1.3 .6 2.0 7.9 8.3 5.9 4.9 3.5 6.8 3.1 .5 1.1
1.4 13 2.7 11.4 8.2 5.1 4.7 3.7 6.1 | 3.1 .5 1.1
1.4 3.4 3.2 17.9 7.9 4.7 4.6 3.6 6.5 3.0 7 1.2
1.3 8.0 3.6| 1.8 7.5 4.8 4.4 3.5 7.7 2.8 1.1 1.2
1.2 5.6 3.1 9.8 3.9 4.9 3.7 3.0 6.8 2.8 1.1 1.3
1.1 4.5 2.9 9.1 3.2 4.2 4.2 3.7 5.9 2.8 1.1 1.3
1.0 4.0 2.2 9.8 3.1 6.0 4.2 2.6 5.5 2.9 1.1 1.1
.9 2.8 2.0 6.8 3.1 6.7 | 13.0 2.8 4.6 3.0 1.2 1.0
.5 3.2 1.9 6.6 3.0 7.5 | 17.4 2.7 4.6 3.0 1.2 .6
.4 2.4 1.6 6.1 3.0 1560 14.2 2.6 4.5 3.0 1.2 1.1
.5 1.9 L5 5.3 27| 17.2| 13.6 2.7 3.3 3.0 1.1 1.1
.5 1.9 1.2 4.6 2.8| 10.7] 11.6 2.7 4.2 2.8 1.1 1.0
.5 1.7 1.2 4.1 2.7 8.6 9.7 3.4 3.5 2.6 1.1 1.1
.6 1.4 1.4 4.3 2.4 7.4 8.1 4.1 3.1 2.3 1.1 1.5
.8 1.4 1.4 4.1 2.2 7.0 6.8 3.9 2.9 2.2 1.1 1.6
.8 1.4 1.3 3.7 2.5 7.3 6.5 4.2 2.9 2.2 1.2 1.5
1.1 1.4 1.2 3.3 2.8 7.5 5.7 4.8 2.9 2.2 1.1 3.4
1.4 1.2 1.3 2.8 2.9 7.4 5.3 5.1 2.6 2.2 11 7.0
1.6 1.2 1.2 5.0 3.1 5.1 50| 11.8 2.5 2.2 1.1 6.3
1.5 .9 1.2 4.8 2.9 4.7 4.7 16.3 3.0 1.9 1.1 4.7
1.3 .9 1.3 4.2 2.9 4.9 4.5 115 3.7 1.9 1.1 4.1
1.0 1.0 1.3 5.4 2.4 19.7 4.6 | 10.1 3.5 1.8 1.1 4.0
.8 1.0 L5 8.2| 5.4 3L0 4.7 13.7 3.8 17 1.1 4.2
.8 .9 2.0 9.6 |.. .l 20.5 4.7 14.3 3.3 1.1 1.1 4.2
.8 .9 2.2 9.4 11.6 4.7 10.9 3.0 1.0 1.1 4.5
I O I 9.1 |....... 10.2 |....... 9.1].......] Lo L1h.....

Note.—Observer made no notes concerning ice. Discharge relation probably not affected by ice during
the year ending Sept. 30, 1913.
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NORTH FORK OF NEW RIVER NEAR CRUMPLER, N. C.

Location.—Half a mile above the confluence of North and South Forks of New River,
and about 2} mjles north of Crumpler, N. C.

Records available.—August 13, 1908, to September 30, 1913.

Drainage area.—279 square miles.

Gage.—Staff gage attached to posts on right bank, read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 2.0, half-tenths from 2.0 to
3.0, and tenths above 3.0 feet. Chain gage in use from August 13, 1908, was re-
Placed by the present staff gage July 23, 1911. The staff gage is at the same loca-
tion and reads to same datum as former chain gage.

Control.—Practically permanent.

Discharge measurements.—Made from a boat at a section one-eighth mile below the
gage, or by wading. The boat cable section was formerly at a ford one-fourth
mile above gage, but was moved July 23, 1911, to a point one-eighth mile below
gage.

Floods.—The flood of April 20, 1901, reached a height of about 16.4 feet referred
to datum of the present gage.

Winter flow.—Little if at all affected by ice.

Accuracy.—Gage height record is considered very reliable. Data insufficient for
estimates of discharge. Station not visited by Survey engineers during the year
ending September 30, 1913, but on December 17, 1913, the station was visited
and the elevations of bench marks and zero of gage were checked with -a wye
level and a discharge measurement was made.

Daily gage height, in feet, of North Fork of New River near Crumpler, N. C., for the year
ending Sept. 30, 1913.

[J. J. Garvey, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1.47 | 1.66| 2.25| 2.45; 2.9 2.7 2.0 2.5 1.78 | 1.41| 1.57
1.53 | 1.58| 1.88 | 2.1 2.55| 2.55 | 1.97| 2.4 1.84 ] 2.05| 1.56
1.47 ] 172 2.0 2.25 | 2.3 2.45| 1.89| 2.3 2.951 1.58 | 1.55
1.42 ] 1.61| 2.05| 2.5 2.2 2.35 | 1.92| 2.3 2.6 1.44 | 1.84
1.46 | L.78| 2.25|. 2.5 | 2.2 2.3 1.88 | 2.2 2.25 | 1.39| 2.8
1.44 ] 1.82| 2.45| 2.3 2.05 2.2 1.87 | 2.1 1.8 ] 2.25| 2.0
2,15 L75| 2.45| 2.0 1.86 | 2.15| 1.92| 2.05| 1.74 | 1.54| 1.78
2.3, 1.64| 2.3 | 2.05| 2.05| 2.15| 2.05| 2.35 | 1.66| 2.05 | 1.66
1.8 1.60| 2.3 2.1 1.91; 2.3 1.95| 2.2 1.64 | 1.66 | 1.66
1.70| 1.53| 2.1 2,15 | 2.1 2.15 | 1.87 | 2.1 1.61| 1.68| 1.63
1.65| 156} 2.05| 2.056| 2.35| 2.5 1.8t} 1.97 | 1.63| 1.54| 1.55
1.60 | 1.52| 2.1 2.2 2.2 3.2 1.79 | 2.1 1.80 | 1.45| 1.51
1.60| 1.33| 2.4 1.80] 2.2 5.0 1751 2.1 L.70 | 1.95| 1.49
1.78 | 1.62| 2.2 1.86 | 5.7 3.5 1.78 | 1.91| 1.62| 2205 1.47
1.67 | 1.54| 2.1 1.82 | 5.6 3.4 1.78 1 1.83 | 1.60| 1.83 | 1.50
1.58 [« 1.63 | 2.0 1.79 | 4.6 3.2 2.2 1.81 1.56 | 1.57 | 1.75
1.54 | 1.43| 1.95| 1.82} 3.5 3.0 2.1 1.78 | 1.52| 1,48 1.4
1.521.1.68| 1.95! 1781 3.0 2.8 2.1 1.74 | 1.50}! 1.50| 1.81
1.50{ 1L.56| 2.0 1.74 ) 2.75{ 2.6 1.86 | 2.35| 1.46| 1.89| 2.25
1.50 | 1.42| 1.8 1.91| 2.6 2.55 ( 1.90| 1.87 | 1.60| 3.1 1.86
1.49 | 1.46| 1.82| 2.4 2.7 2.4 2.65| 1.78 1.52| 1.93| 3.45
1.49 | 1.47| 1.96| 2.2 2.75 | 2.3 2.5 1.72 | L46] 178 2.65
1.49 | 1.50] 1.8 | 2.1 2.4 2.26 | 4.0 1.84 1 1.42] 2.5 2.2
1.48| 150 | 1.92| 199 2.35| 2.2 4.9 1.92 | 1.40| 2.05| 1.97
1.48 | 1.64| 2.35| 1.94] 2.6 2.15| 3.4 1.72 | 1.40 1.80| 1.86
1.46 | 1.78] 2.35| 1.90| 2.55 | 2.1 2.8 | 2.7 1.48 | 1.66 | 1.78
1.48 | 1.98| 2.9 2.5 8.2 2.3 4.0 1.84 | 1.48 | 1.58( 1.72
1.62} 2.0 3.5 3.4 5.5 2.1 4.2 1.76 | L.75| 1.55 | 1.68
1.96 | 1.98| 2.9 3.7 | 2.1 3.45| 1.68 | 1.97| 1.47| 1.69
1.70 ) 2.15) 2.55 3.3 2.15} 3.0 1.76 ] 1.64| 2.55| 2.0

....... 2.85| 2.4 3.0 [.o.....f 2.7 fo......] L48} L7210 ...

NortEe.—Discharge relation prdbably affected by ice about Feb. é—l'{. Observer reported mush ice Dec.
28, 1912 and Feb. 9, 1913. .
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REED CREEK AT GRAHAMS FORGE, VA.

Location.—At highway bridge at Grahams Forge, Va.
Records available.—July 29, 1908, to September 30, 1913.
Drainage area.—247 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.0, half-tenths from 3.0 to 4.5,
and tenths above 4.5 feet.

Control.—Permanent; bottom solid rock.

Discharge measurements.—Made from downstream side of bridge.

Point of zero flow.—A determination by leveling, July 20, 1911, indicates that there
would be no flow past the gage if the river stage were to fall to 0.6 foot, £0.1 foot,
by the gage datum.

Winter flow.—Discharge relation affected by ice for short periods.

Regulation.—Dam and gristmill just above the station. The storage is small, and
the miller states that water flows over the dam at all “imes. The flow is there-
fore little, if at all, modified by the operation of the mill. -

Accuracy.—Gage-height record considered accurate and reliable. Data insufficient
for estimates of discharge.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913.
Daily gage height, in feet, of Reed Creek at Grahams Forge, Va., for the year ending Sept.
30, 1913. -
[J. T. Black, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
231 216 2.12| 2.76 | 2.81( 3.15( 3.05| 2.51 | 2.8 2.29| 2.17| 2.18
2,271 215 214 | 2.58| 2.70( 291 2.96| 2.48| 2.74| 2.30| 2.16] 2.15
2.28| 214 217 2.60| 2.70| 2.75| 2.88| 2.46| 2.68| 2.82| 2.16| 2.14
2.26( 2.14| 2.20( 2.68| 2.81| 2.66| 2.81| 2.44| 2,62 2.40| 2.14| 2.24
2.21] 2.08{ 2.36| 2.62| 2.85| 2.60| 2.76 | 2.44| 2.60| 2.64| 2.14| 2.16
2.22| 2.15{ 2.40| 2.62| 2.76| 2.53| 2.70| 2.42| 2.56| 2.36 | 3.5 2.19
2.21| 2.27| 2.38) 2.64| 2.68| 250 2.66| 2.44| 2.52¢ 2.30| 2.4 | 2.12
2.20] 2.69] 2.37] 2.62| 2.62| 2.48] 2.66| 2.40| 2.55| 2.23( 2.30| 2.12
219 2.45| 231 2.56| 256 2.44| 2.64| 2.40| 2.56| 2.24| 2.4 | 2.13
2.17| 2.34| 226 2.50 | 2.56| 246 2.60| 2.39| 251 | 2.21 | 2.24| 2.13
218 2.29| 2.24 | 2.42( 2.52| 2.58) 2.60| 2.36| 2.42| 2.27| 2.19| 2.14
2.16| 2.28| 2.22] 2.46| 2.54| 2.60| 2.90| 2.32| 2.52| 2.34| 2.39| 2.13
217 2241 2.14 | 2.821 249} 2.55| 4.7 2.42 2.54] 2.32] 2.46| 2.09
2.26 | 2.22| 2.22| 2.68| 2.48) 4.45; 3.7 2.32| 2.43| 2.22| 2.31) 2.09
232 2.22) 2.16] 2.56| 2.48| 4.6 3.45| 2.04) 2.38] 2,22} 2.45) 210
2.28| 2.20| 2.18| 2.50| 248 4.15| 3.4 2.42| 2.40| 2.20| 2.26| 2.13
2.20| 2.17| 2.18| 2.48| 2.44( 3.4 3.25| 2.38| 2.37| 2.20| 2.22| 2.16
2.17| 218 2.20( 2.45| 2.42| 3.1 3.1 2.38| 2.34( 2.21| 2.18| 215
2.20| 2.18( 219 2.40| 2.38| 2.96| 2.96| 2.32] 2.52| 2.17| 3.05( 2.21
2241 218 214 2241 | 2.40| 2.89| 2.86| 2731 | 2.46 | 2.21 | 2.66 2.16
2.22| 2.16; 2.08] 2.36) 2.44 | 2.82| 2.78 2.51 1 2.38] 2.201 2.45{ 2.34
2.20| 216} 2.09 | 2.38| 2.46( 278 2.72| 2.74 2.36| 2.19| 2.37| 239
2.20| 2.14| 212 | 2.40| 2.44| 265 2.70| 4.15] 2.50| 2.20| 2.44| 2.24
218 | 2171 2.14| 2.41] 2.46| 2.64| 264 4.4 2.88| 232 2.34| 2.18
216 | 2.15) 216 | 2.48| 2.44| 2.62] 262 3.35] 258} 2.15| 2.30| 2.13
2.20( 212 2.12{ 266} 2.40| 2.79| 2.60( 3.0 2.46 | 2.001 2.26 | 2.12
2.16 | 2.08] 221 | 3.25| 270 7.9 2.63| 3.85| 2.42| 216} 2.22| 212
2.14| 2,15} 218} 3.9 3.6 4.6 2.60 | 4.25| 2.37| 2.26| 2.18| 2.10
2.16 | 2.09| 2.20| 3.25|....... 3.7 2.59| 3.45| 2.34] 2.56| 2.18( 2.12
2.15| 2.14| 236 | 2.97|....... 3.45| 2.54| 3.15] 2.30| 230} 2.25| 2.21
216 |....... 3.256 0 2.84( ... 3.25 |....... 2.98 |....... 2.22{ 2.26 | .....

Nore.—Observer made no notes concerning ice. Discharge relation probably not materially affected
by ice during the year ending Sept. 30, 1913.
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BIG REED ISLAND CREEK NEAR ALLISONIA, VA.

Location.—About 1,200 feet above a suspension footbridge at J. P. Thomas's farm,
14 miles from Allisonia, Va., and half a mile above the mouth of Little Reed
Island Creek.

Records available.—July 31, 1908, to September 30, 1913.

Drainage area.—291 square miles.

Gage.—Vertical staff fastened to a tree on right bank; read once daily to hundredths;
after periods of precipitation it is read twice daily. Limits of use: Hundredths
below 1.0, half-tenths from 1.0 to 2.0, and tenths above 2.0 feet.

Control—Permanent. Channel at measuring section is lable to change caused by
deposits of silt from ore washing.

Discharge measurements.—Made from downstream side of suspension footbridge
1,200 feet below gage, or by wading under bridge.

Point of zero flow.—A determination by leveling, July 19, 1911, indicates that
there would be no flow past the gage if the river stage were to fall to —0.7 foot,
+0.2 foot.

Winter flow.—Discharge relation is sometimes affected by ice.

Accuracy.—Records of gage height considered reliable. Data insufficient for esti-
mates of discharge.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1918.

Daily gage height, in feet, of Big Reed Island Creek near Allisonia, Va., for the year ending
Sept. 30, 1913.

[K. M. Thomas, observer.}]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
0.50) 0.47] 0.57| 0.75| 0.81 ]| 0.94} 0.95| 0.8 | 1.0 0.66 | 0.56 | 0.50
.47 .75 .58 .65 .70 .81 .93 .82 .96 .70 .49 45
.48 .51 .60 .65 .81 69 .90 .80 | 1.7 .71 .47 45
.48 .46. .54 .87 .91 65 .86 .78 .95 .81 440 1.7
.47 48 .89 7 .74 64 .87 .75 .89 .79 43| 1.15
.46 .46 .92 68 .66 60 .83 .72 .85 .64 .41 70
471 2.0 .88 .64 .59 58 .80 .74 .83 .58 .43 56
451 1.55 .70 .66 .63 .57 .81 .78 .90 57 .50 54
.43 .85 .62 .63 .83 56 .80 .72 .96 .55 .62 64
.42 .70 .58 58 .70 66 .80 .73 .85 .53 .57 52
.43 .64 .57 57 .62 .87 .96 .75 81| 15 58 .48
.43 .63 55 .59 .64 .70 3.0 .70 .93 .88 .48
.44 .66 .50 .69 .52 .63 2.0 70| 1.05 .80 70 .47
.54 .76 .49 .60 .48 | 4.0 L5 70 .92 .61 60 .45
75 .67 51 .53 52| 2.8 1.25 69 .72 .60 51 44
.50 .58 .60 .55 591 L9 1.25 87 75 .60 .50 .49
.54 .44 .45 .54 571 1351 L1 1.15 75 .50 .47 .48
.47 .49 .50 .56 551 L1 1.0 1 74 .55 .54 .84
.50 .57 .60 .60 511 L0 1.05 L .72 .53 .60 .80
.70 .55 .59 .57 .60 .98 .98 74 .70 .61 .80 | L9
.50 50 .54 .56 .80 | 1.0 .84 1.0 .67 .53 .55 | 4.0
.48 .51 .49 .54 74| 1.25 &2 L0 .67 .51 .541 1.8
.45 .51 .50 .52 .68 .98 .80 | 3.2 .96 .48 .60 1.1
.50 .52 58 .57 .61 .92 .88 3.0 .95 .47 .55 .76
.49 .50 67 .56 .59 .89 .8 1.6 1.0 .50 49 .75
47 .49 .72 .66 1.1 .82 | L.25| 1.05 .50 .46 75
.45 .50 .81 1.0 3.1 1.1 1.5 81 .57 .48 61
.45 .50 .90 | 1.55 1.75 931 L5 73 .52 .82 60
.45 .54 .89 .97 L3 91 L2 67 .50 .48 63
.46 .50 .72 .82 |. 1.1 8 ( 1.1 66 .51} 1.3 60
AT |eannnn L1 77 1.05 |.cneen- .25 |....... .63 82 |......

NotE.—Concerning ice, observer reported as follows: Feb. 8, 1913, “mush ice”; Feb. 9, 1913, ‘“back-
water.” Discharee relation probably affected bv ice about Feb. 6-15.
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LITTLE RIVER NEAR COPPER VALLEY, VA.

Location.—At highway bridge, about 5 miles south of Childress and half a mile
north of Copper Valley, Va., and 600 feet above the mouth of Indian Creek.

Records available.—July 25, 1908, to September 30, 1913.

Drainage area.—195 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 4.0, half tenths from 4.0 to 5.0,
and tenths above 5.0 feet.

Control.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Point of zero flow.—Determinations by leveling, July 18, 1911, and September 21,
1912, indicate that there would be no flow past the gage if the river stage were to
fall to 1.8 feet, +0.2 foot.

Winter flow.—Discharge relation affected by ice for short periods.

Accuracy.—Records of gage height are considered reliable. Sufficient data have not
been obtained to permit estimates of discharge to be made.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913.

Daily gage height in feet. of Little River near Copper Valley, Va., for the year ending
Sept. 30, 19183.

[T. A. De Hart, observer.]

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
3.28] 3.26 | 3.38| 3.72| 3.58| 3.75| 3.66| 3.48| 3.55| 3.45| 3.21 3.18
3.26 | 3.3%) 3.34| 3.45] 3.42| 3.54| 3.62| 3.44( 3.52| 3.42| 3.22( 3.19
3.25 ] 3.32| 8.34| 3.90; 3.42| 3.42) 3.59| 3.40| 3.54| 4.6 3.21| 3.15
3.25| 3.26 | 3.36| 3.8 | 3.45| 3.40] 3.56 | 3.41 | 3.59! 3.94| 3.18| 4.05
3.28 | 3.22| 3.62| 3.58| 3.45( 3.39| 3.48| 3.39| 3.58| 3.88| 3.15( 3.88
3.25{ 3.38| 3.68| 3.52| 3.44| 3.35| 3.42| 3.30} 3.48| 3.48| 3.15| 3.46
3.20 4.75| 3.58| 3.48| 3.32| 3.25| 3.40| 3.41 | 3.58| 38.42| 3.18] 3.39
3.201 4.2 3.42 | 3.44) 3.40| 3.28| 3.39| 3.42| 3.64| 3.34] 3.26| 3.31
3.20 | 3.64| 3.34{ 3.39| 3.55| 3.36{ 3.40| 3.40 | 3.65| 3.32| 3.21| 3.58
3.20| 3.44| 3.31| 3.34| 3.60 | 3.38] 3.46 | 3.41 | 3.52| 3.29| 3.35] 3.42
B ) 3.20 3.42| 3.30| 3.30| 3.42| 3.75) 3.60 | 3.38| 3.48| 3.58| 3.49| 3.30
120 ..ol 3.18 38.36| 3.30| 3.32| 3.39| 3.50 | 4.65; 3.35| 3.64) 3.80 ] 3.40| 3.25
1 3.20 | 3.38| 3.31| 3.34| 3.32| 3.40| 4.35] 3.34| 3.8 | 3.44| 3.42| 3.4
Mo 3.35| 3.48} 3.35| 3.32| 3.42] 8.1 3.95| 3.31 | 3.52| 3.34| 3.32| 3.21
) F R, 3.62| 3.42| 3.52| 3.30 | 3.46| 5.3 3.78 | 3.32| 3.96| 3.39| 3.29| 3.18
16ececeannaa.. 3.38( 3.32| 3.38| 3.30 | 3.48| 4.7 3.92| 3.66 | 3.41| 3.36| 3.28| 3.25
) 3.25( 3.31 | 3.38 | 3.34; 3.35| 405 3.76 | 3.80 | 3.40| 3.29| 3.20 | 3.29
18 i 3.22| 3.30| 3.35| 3.32| 3.25| 879 38.71| 3.94| 3.39] 3.30| 3.17| 3.48
190l 3.28| 3.29 | 3.36 | 3.36 | 3.24| 3.74| 3.62| 3.46| 3.39| 3.30] 3.65| 3.54
. 3.38| 3.28| 3.36| 3.31 | 3.28| 3.75| 3.58| 3.36| 3.35| 3.20| 3.45 3.54
2. 3.32 3.29) 3.3¢| 3.30 ) 3.62| 3.78} 3.50| 3.06 | 3.347 3.30 | 3.38{ 7.0
b 3. 3.301 3.32| 3.30; 3.56 | 3.82; 3.48) 4.05; 3.31| 3.28! 3.32| 4.9
b2 JUR 3.40| 3.29 | 3.32| 3.20| 3.42| 364 3.46| 6.5 3.75| 3.26 | 3.30| 3.7
24, .. 3.36 | 3.22| 3.42 3.31| 3.34 3.60] 3.45| 6.2 3.65| 3.25| 3.38} 3.48
25l 3.26( 3.24| 3.54| 3.35| 3.30| 3.65| 3.45| 4.5 3.60| 3.26 | 3.24} 3.42
- 3.281 3.28| 3.50( 3.38| 3.30| 3.8 3.45] 4.0 4.3 3.251 3.20| 3.38
.1 . 3.24 | 3.28| 3.62| 3.72( 3.75| 5.5 3.621 3.85| 4.0 3.26| 3.15] 3.34
P S, 3.2L | 3.297 3.62 | 4.4 4.25| 4.3 3.551 4.05) 3.54] 3.25| 3.22| 3.32
b B 3.22| 3.36| 3.62| 3.8 |....... 3.92] 3.51| 3.83| 4.05| 3.25| 3.28| 3.31
F: {1 N 3.22| 3.40| 3.65| 3.65 (. ...... 3.79| 3.52| 3.68 3.65(| 3.2%| 3.32| 3.35
23 S 3.20 [....... 4.02) 3.62 [....... 3.74 |....... 3.60 [....... 3.25| 3.30 |......

Notr.—Observer reported “ice” Feb. 7-9; *‘ice on pond,” Feb, 13-15. Discharze relation probably
affected by ice about Feb. 6-15,



55

KANAWHA RIVER BASIN.

WALKER CREEK AT STAFFORDSVILLE, VA.

Location.—At highway bridge at Staffordsville, Va., 500 feet below the mouth of

Whitley Creek. .
Records available.—July 24, 1908, to September 30, 1913.

0 to
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imi

ainage area.—277 square miles.
L

to hundredths.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,

Dr

5.0, and tenths above 5.0 feet.
Control.—Practically permanent.

Regulation.—A dam and power plant 300 feet above the station may affect the flow

Discharge measurements.—Made from downstream side of bridge.
Winter flow.—Discharge relation probably not affected by ice.

at low water.
Accuracy.—Gage-height record considered reliable.
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No discharge measurements were made at this station during the year end
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WOLF CREEK NEAR NARROWS, VA..

Location.—At highway bridge 3 miles above Narrows, Va., 1,500 feet below the New
" River, Holston & Western Railroad bridge, and 24 miles above mouth of Mill
Creek.

Records available.—July 22, 1908, to September 30, 1913.

Drainage area.—223 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.5, half tenths from 3.5 to
4.5, and tenths above 4.5 feet.

Control.—Practically permanent.

Discharge measurements.—Made from downstream side of bridge.

Floods.—A stage of approximately 15.5 feet, referred to the gage datum, has been
reached at this station; date unknown.

Point of zero low.—A determination by leveling July 15, 1911, indicates that there
would be no flow past the gage if the river stage were to fall to 1.1 feet +0.2 foot.

Winter flow.—Discharge relation not affected by ice except for short periods during
extremely cold weather.

Accuracy.—Records of gage height considered reliable. Data insufficient for esti-
mates of discharge.

No discharge measurements were made at this station during the year ending
September 30, 1913.

Daily gage hetght, in feet, of Wolf Creck near Narrows, Va., for the year ending Sept. 30,
1913.

[J. A. Hale, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
2681 275 3.951 41 4.4 4.1 3.197 3.9 90| 2.55| 2.61
2.681 2.70] 3.6 3.95( 4.1 3.9 3.14| 3.65 .88 | 2.54) 2.52
2.68| 2.69| 3.6 3.9 3.9 3.75| 3.10| 3.45| 2.86| 2.51 | 2.50
2.66 | 2.80| 3.65| 4.05| 8.7 3.6 3.09| 3.48 89 ) 2.49| 2.48
2.61| 3.02| 3.55{ 4.0 3.6 3.5 3.01 | 3.35| 3.44| 2.48| 2.46
2.62| 3.25| 3.14| 3.9 3.49 | 3.42) 3.00| 3.22| 3.08| 2.54 2.45
2.981 3.36| 3.8 ] 3.7 3.39| 3.34| 3.00{ 3.19| 2.92| 2.66 | 2.44
3.75| 3.31} 3.85| 3.6 3.28( 3.30| 3.02| 3.7 2.80 | 2.58 | 2.46
3.457 3.20| 4.35| 3.48| 3.25( 3.26| 3.00| 3.7 2.74 | 2.58 | 2.46
3.24) 3.11| 405 3.40| 3.25| 3.20| 298| 3.48 | 2.71| 254 | 246
3.12| 3.06| 3.9 3.42| 3.38 38.27| 2.94| 38.836| 272 2,58 | 2.42
3.01| 3.01| 415 3.6 3.44 | 4.2 2,90 3.45( 3.291 2.70| 2.40
3.00| 290 | 4.8 3.45| 3.42| 5.2 2.881 3.38 2.95].2.67| 2.43
3.00| 2.84| 4.3 3.35| 4.6 4.7 2.881 3.20| 2.85| 2.66| 2.38
2,96 2.83| 4.0 3.28 | 5.8 4.35| 3.02| 3.14| 2.79| 2.66 | 2.34
2.89 | 2.83| 3.8 3.28 5.8 4.3 2.90| 3.04 | 2.80| 2.63| 2.40
2.86 ! 2.83| 3.65! 8.32 | 48 3.7 2941 3.11 ] 2.72| 2.56 | 2.46
2.82 | 284 | 3.6 3.27 | 4.3 4.0 2.99 | 3.081 2.74] 251 2.54
2.78 1 2.84| 3.48) 3.19 | 4.1 3.9 2.90 | 3.25] 2.82| 2.48| 2.62
2.7 | 2.79| 3.38| 3.20| 3.9 3.7 284 3.15( 2.78| 2.64 | 252
2,72 2.78 3.39( 3.25( 3.8 3.55] 2.93| 3.00( 270 2.64] 2.76
2721 2.76| 3.7 3.24| 3.75( 3.46| 3.00| 2.91| 2.65( 2.60] 3.07
2.70 | 2.72| 3.6 3.20( 3.55( 3.40| 3.32| 3.15| 2.59| 2.62| 2.86
2.74| 2.74| 3.75| 3.22| 3.48| 3.36| 5.2 3.35| 2621 272 2.74
2.70| 2.66] 4.05| 3.22 ) 3.46 3.29| 4.3 3.30( 2.70| 2.63| 2,62
2,69 2.78 4.15| 8.18| 3.5 3.25| 3.9 3.12 | 2.66 | 2.56 | 2.57
2.69| 2.90| 4.35| 3.85 | 10.2 3.35| 4.6 3.04 | 2,64 2.50| 2.52
2.72 ] 2.8 | 4.8 4.8 7.0 3.20| 5.4 3.28| 2.61| 2.46 | 2.48
2.70 ]| 2.90| 4.35 5.4 3.30| 4.6 3.04 ( 266 | 2.44| 2.48
2,68 | 3.08; 4.1 4.8 3.27 | 4.15| 2.94| 2.62 2.74 | 2.49

PR 4.62] 4.0 | 4.4 |....... 4.45 |....... 2.581 2.76 |......

NOTE.—Observer made no notes concerning ice. Discharge relation probably not materially affected
by ice during the year ending Sept. 30, 1913.
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BLUESTONE RIVER AT LILLY, W. VA,

Location.—At Lilly, W. Va., 2,000 feet below the mouth of Little Bluestone River.

Records available.—August 22, 1908, to January 13, 1912; July 21 to November 7,
1912; January 15 to September 30, 1913.

Drainage area.—454 square miles.

Gage.—Vertical staff gage in two sections; read daily, morning and evening, to hun-
dredths. Limits of use: Hundredths below 2.0, half-tenths from 2.0 to 3.5, and
tenths above 3.5 feet.

Control.—Practically permanent.

Discharge measurements.—Made from a boat 150 feet above gage, or by wading.

Point of zero flow.—Levels taken August 24, 1910, indicate that there would be no
flow past the gage if the river stage were to fall to 0.0 foot 3-0.2 foot.

Winter flow.—During portions of December, January, and February the discharge
relation may be affected by ice.

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during the year ending
September 30, 1913. ’

Daily gage height, in feet, of Bluestone River at Lilly, W. Va., for the year ending Sept.

30, 1913.
[W. H. Lilly, observer.]

Day. Oct. .| Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. { June. | July. | Aug. | Sept.
1.4 3.2 4.2 275 1.8} 2.7 1.33 | 130 142
1.34 3.0 3.1 2.55( 1.80{ 2.4 1.391 1.25| 1.36
1.27 2.9 2.75 | 2.4 1.72] 2.85| 196 125 131
1.23 3.3 2.5 2.3 1.72| 3.5 2.2 1.21] L31
.21 3.3 2.3 215 1.71| 4.2 2.3 119} 130
1.15 2.95}1 2.3 2,05 171} 3.2 2,15 | L21| L27
1.13 2.6 2.1 2.0 1.64| 2.65] 2.15| 117} 123
111 | 2.4 2.05| 1.95| 1.62} 4.3 2.1 1.22 | L21
1.05 |. 2,6 1.92] 1.98) 1.65] 4.5 1.9 | 1L.20] L27
1.03 |. 2.25| 2.05| 1.94| 1.61] 3.4 1.90| 21} L2A

2.3 3.35| 1.8 1.64| 2.65]| 1.87| 1.19| 120
2.85| 3.45| 1.87( 1.57| 2.45| 176 1.21| 120
2,75 3.0 2.45( 1.42| 23 .59 1.25, 1.24
2.6 4.6 3.25 1 L4} 21 .51 1.201 1.22
2.7 4.7 3.3 1,421 2.0 1.23| 1.23| 115
2.35( 4.6 3.2 1.48) 164 132! L21| L07
2.2 3.6 2.9 1.521 1.52| 137} 113} 101
2.1 3.0 2.8 | 1.62| 154 1.4} 111 .99
1.99| 2.65| 2.55] 1.67| 1.77| 1.43| 113 .93
1.920 2.75] 2.35| 1.54| 1.71| 1.61| 115 .85
1.43 2.05| 2.65| 2.1 14| 1.59) 1.63| 1.23| 135
1.48 2.3 235 1.94| 1.62| 1.53| 1.59| 1.33| 1.63
1.52 2.1 2.2 1.92] 190} 1.56| 1.51| 1.41] 153
1.52 2.0 2.1 1.90| /3.6 1.49 | 147 1.41 ] 1.47
1.49 2.0 2.05( 1.88| 3.1 1.53| 1.43| 1.45] 1.36
1.45 |. 1.92| 2.2 1.84}1 2.45| 1.60} 1.40| 1.41| 131
1.38 3.9 8.2 1.88(/3.05{ 169 135 L33} L27
1.33 |- 4.9 6.6 1.91 | 4.1 1.561 1.31| 1.29] 1.20
1.38 |. ceeeea| 4.2 2.0 3.8-1 .49 130 1.13( L09
1.32 |. 3.5 1.92(13.35] 1.35| 1.26 | 1.31 .99
1.25 3.05)....... 2.85]....... 1.30| L43)......

NoTE.—Observer made no notes concerning ice. Discharge relation probably not materially affected
by ice during the year ending Sept. 30, 1913.ng r v v
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GREENBRIER RIVER NEAR MARLINTON, W. VA.

Location.—At Chesapeake & Ohio Railway bridge on the switch that runs to Camp-
bell’s lumber mill, 1} miles above Marlinton, W. Va., and immediately below
the mouth of Stoney Creek.

Records available.—July 9, 1908, to September 30, 1913.

Drainage area.—408 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
tohundredths. Limits of use: Hundredths below 4.5, half-tenths from 4.5 to 5.5,
and tenths above 5.5 feet.

Control.—Probablv not permanent. Bed at measuring section composed of coarse
gravel. '

Discharge measurements.—Made from downstream side of bridge.

_ Point of zero flow.—A determination by leveling, September 6, 1912, indicates
that there would be no flow past the gage if the river were to fall to 2.7 feet, £0.1
foot. .

Winter flow.—Discharge relation may be affected by ice for short periods during
December, January, and February.

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913.

Daily gage height, in feet, of Greenbrier River near Marlinton, W. Va., for the year ending
Sept. 30, 1918.
[A. N. Rudd, U. G. Simpson, and C. H. McCoy, observers.}

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.78| 3.48( 3.62( 5.4 5.0 4.95 | 4.95| 4.32| 5.2 | 3.68| 3.76| 3.22
3.62 | 3.45| 3.56 | 4.7 |....... 4.8 4.75 | 4.27| 4.95| 3.60| 3.88| 3.33
3.64 3.45 3.64| 53 |....... 4.45 | 4.6 4251 4.9 3.50  8.70| 3.28
3.50 | 3.42| 3.88| 5.6 5.8 4.5 4.5 4.22 | 4.9 3.66 | 3.60 | 3.40
3.49 | 3.40 | 4.02| 5.2 5.5 4.35 | 4.42 | 4.00| 4.9 3.83| 3.53| 3.40
3.45| 3.40| 4.7 5.1 5.1 4.28 | 4.35| 3.92| 4.6 3.80 | 3.42| 3.36
3.40 | 5.45| 4.8 7.6 4.65 | 4.12]| 4.28| 3.98| 4.36| 3.8 | 3.37| 3.26
3.44| 5.9 4.5 7.9 4.42 | 3.95| 4.20( 4.05] 4.45¢ 3.74| 3.32| 3.36
3.42 | 5.1 4251 7.2 4.38 | 4.08 | 4.20| 8.96| 4.40| 3.68| 8.28| 3.88
3.40 | 4.6 4.18 1 5.9 4.28 | 4.12 4.15| 3.8 | 4.37| 89 3.28 | 3.36
3.40 | 4.36| 4.15( 5.35| 4.28| 5.3 41561 3.78 1 4.15] 8.1 3.36| 3.33
3.40 | 415 4.08( 5.15( 4.32| 5.3 5.9 3.73| 4.04| 6.5 3.63 | 3.27
3.40( 4.00| 4.03| 5.5 4.25| 5.1 7.7 3.64| 3.98| 4.8 5.6 3.23
3.40| 3.95| 4.00| 5.2 4.35| 7.5 6.3 3.681-3.87| 4.44| 5.4 3.18
3.38| 3.90| 4.10| 4.9 4.25| 7.0 7.9 3.68| 3.82| 4.32| 4.23| 3.17
3.38| 3.82| 4.10( 4.65| 4.15| 6.3 7.3 3.78 | 3.76 | 4.27( 3.78 | 3.13
3.36| 3.70 | 3.92| 4.55| 4.00| 5.5 6.2 3.8 370 4.23| 3.62| 3.18
3.38| 3.70| 3.92| 4.45( 3.90( 5.0 5.6 4.31| 3.68]| 4.14| 3.78| 3.30
3.38| 3.63| 3.85{ 4.35| 3.90| 4.8 5.15| 4.8 3.64| 4.18| 4.15| 3.58
3.45 f....... 3.85| 4.30( 3.90| 4.65| 5.0 4.7 3.63| 4.26 3.93| 3.86
3.48 | 3.62| 3.85| 4.22) 3.98| 4.5 4,851 4.8 3.621 4.03| 3.80 | 4.03
3.48| 3.61) 3.80| 4.20| 4.22 )| 4.40] 4.6 4.7 3.62) 3.8 3.80 | 4.09
3.501 3.60 | 3.65| 4.20 | 4.48| 4.22| 4.5 5,05 3.68| 3.80| 4.40| 3.96
3.60 | 3.56(....... 4,48 | 4.32| 4.20| 4.5 7.1 3.72| 3.84| 4.46| 3.87
3.70 | 3.53a3.8 5.0 4.22| 4.18] 4.42} 6.6 3.76 | 3.82 ] 4.33| 3.80
3.68| 3.50)....... 4.9 4.15| 4.30 | 4.32| 6.4 3.921 3.74| 4.18| 3.66
3.62| 3.50}....... 4.9 4.30 | 11.8 4.35] 7.4 410} 3.72| 3.98| 3.50
3.60| 3.58{....... 4.9 5.0 8.1 4.40| 7.6 4001 3.66 | 3.78| 3.42
3.55 | 3.60 |....... 4.75 |..... .. 6.2 4.5 7.1 3.90| 3.55| 3.62 3.37
3.52| 3.50| 3.80 | 4.5 [....... 5.5 4.38] 6.2 3.8 | 3.48| 3.46| 3.34
3.50 |....... 8.3 fevemracfoannnn- 5.2 |....... 54 ... 3.53 | 3.26|......

a Gage height to top of ice.

Note.—Discharge relation probably affected by ice during most of December, 1912, and from Feb.
6-16, 1913. On Dec. 1 and 2 observer reported river frozen over; Dec. 4-6, general rain; Dec. 12, ice run-
ning; Dec, 13, river frozen over; Dec. 14, “ice gorges up sometimes’’; Dec. 25, ice hea\iyil, with snow on
‘tiop of it; Dee. 30-31, cause of rise, general rain on heavy snow; Feb. 4-9, freezing weather; Feb. 13, ice

owing.
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KANAWHA RIVER BASIN.

GREENBRIER RIVER AT ALDERSON, W. VA.

Muddy Creek.
Records available.—August 1, 1895, to July 15, 1906; May 10, 1907, to September

30, 1913.

Drainage area.—1,340 square miles.
Gage.—Standard chain gage attached to bridge; read daily, morning and evening,

Location.—At highway bridge at Alderson, W. Va., half a mile above the mouth of

Limits of use: Hundredths below 3.0, half-tenths from 3.0 to 4.0,

and tenths above 4.0 feet.
Control.—Permanent, or nearly so; channel wide and shallow.

to hundredths.

Discharge measurements.—Made from downstream side of bridge.

Maximum gage

Floods.—No record of floods previous to installation of the gage.

height since establishment of gage, 18.2 feet, November 26, 1900.

Winter flow.—Little, if any, affected by ice.

The following discharge measurement was made by H. J. Jackson:

June 20, 1913: Gage height, 2.17 feet; discharge, 459 second-feet.

Daily gage heiaht, in feet, of Greenbrier River at Alderson, W. Va., for the year ending

Sept. 80, 1913.

[W. J. Hancock, observer.}

July. | Aug. |Sept.

June.

May.

Apr.

Mar.

Feb.

Jan.

Dec.

Nov.

Oct.

Day.

Notg.—Discharge relation probably not affected by ice during the year ending Sept. 30, 1913.
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SURFACE WATER SUPPLY, 1913, PART III,

Daily discharge, in second-feet, of Greenbrier River at Alderson, W. Va., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
347 223 183 | 9,700 | 3,350 | 4,880 | 3,350 ; 1,190 | 5,150 | 533 | 415 246

301 217 217 | 4,620 {3,480 | 3,850 | 2,620 | 1,080 | 3,480 622 | 356| 246

246 200 246 | 2,740 | 3,220 | 2,860 | 2,140 971 | 2,620 434 512 178

240 | 194 356 | 4,620 | 7,360 | 2,140 | 1,820 013 | 5,690 | 1,000 | 364 | 183

205 188 490 4 100 | 7,080 | 1,920 | 1,620 855 | 5,150 | 1,420 301 159

183 188 | 1,160 | 3,480 | 4,620 | 1,720 | 1,400 801 | 3,100 | 1,230 | 253 178

188 315 | 2,620 ( 7,360 | 3,220 | 1,400 | 1,190 | 1,100 | 2,140 1,330 [ 223 140

178 | 5,600 | 2,140 | 14,300 | 2,140 | 1,130 | 1,060 l 180 | 3,100 | 986 188 150

169 | 3, 1,520 | 13,600 | 1,680 870 986 1 020 | 2,980 696 178 140

164 | 2,140 | 1,130 | 10,300 | 1,540 [ 1,030 013 | 884 |2,260| 598| 164| 140

159 | 1,440 884 | 4,620 | 1,540 | 3,100 913 774 | 1,700 | 8,230 | 217 124

150 | 1, 747 | 3,600 1,820 5,690 | 2, 671 | 1,300 | 3,350 | 260 124

145 828 610 ,850 | 1,460 | 4,100 | 19,300 610 | 1,140 | 2,140 308 140

154 696 415 | 3,850 | 1,160 { 10,000 | 11,900 598 971 | 1,420 | 2,860 113

200 598 331 | 2,980 | 1,030 | 17,100 | 17,100 576 828 | 1,080 | 2,740 17

188 533 452 | 2,380 | 1,000 | 12,300 | 12,900 544 696 928 | 1,260 136

178 | 481 555 | 1,920 { 1,130 | 7 7, 622| 622 884| 788| 120

159 415 501 | 1,820 971 | 4,360 | 5,150 747 555 734 555 136

183 388 471 | 1,600 842 | 3,220 | 3,850 1,260 490 610 576 145

24| 356 452| Tago! 77a| 2620 3,100| 1,370 | 443| 8551 490| 132

b1 SRR 434 | 331 315| 1,350 801 | 2,140 2,500f 3,350 396 |1,130 | 481 183
2 ......... 331 308 234 | 1,260 884 | 1,920 1,920 2,260 380 788 471 204
. J 331 280 178 | 1,240 { 1,080 | 1,620 1,700 | 2,260 356 622 576 331
b S 388 274 217 | 1,370 | 1,400 | 1,330{ 1,500} 6,800 364 587 | 1,400 443
b T 260 280 | 2,860 11,310 1,230 1,330 | 7,360 364 512 | 1,240 347
443 267 253 | 3,600 1,140 1,500 1,160 | 4,360 659 747 788 260

405 | 26 230 | 3,600 | 1,370 | 42,500 | 1,230 | 4,880 ( 913 | e622] 578| 217

331 246 452 | 4,620 3,980 | 34,700 | 1,330 15,700 [ 828 490 | 452 188

301 234 347 3,850 |.......1 10,300 | 1,370 | 9,4 622 | 434 | 388 183

287 | 194 | 1,480 | 3,100} ...... ,240 | 1,810 5,420 | 512| 380 | 323| 164

246 |....... 12,900 | 2,740 |....... 4,360 |........ 6,240 |....... 396 280 |......

Nore.—Daily discharge computed from a rating curve well defined between 46 and 8,230 second-feet

(gage heights 1.4 and 5.5 feet).

Monthly discharge of Greenbrier River at Alderson, W. Va., for the year ending Sept. 30,
1918.

[Drainage area, 1,340 square miles.]

Disch in second-feet.

ischarge in s gma‘:ﬁ

epth in
Month. gnc eson [Accu-
Per drainage |12€Y.

Maximum. | Minimum. | Mean. | square g

mile, | 8rea).
145 257 0.192 0.22 | A,

5,690 188 759 .566 .63 | B.
12,900 178| 1,050 784 ‘90 | B
14,300 1,240 4270| 310 3681 A,

’ 360 77a| 20| 168 170 | Al
42)500 870| 6430| 480 5.53 | B.
19,300 913 3,900 2.91 3.25 | B.
15,700 54| 27| 207 2.30 | B
5,690 356 1,660 1.24 1.38 | A.
8230 38| 1,150 1858 ‘99| B
2,860 164 J481 155 | A,

113 189 L 141 .16 | AL
42,500 113 2,110 1.57 21.38
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GAULEY RIVER AT ALLINGDALE, W. VA.

Location.—At Baltimore & Ohio Railroad bridge, one-fourth mile south of depot
at Allingdale, W. Va., and immediately below mouth of Rock Creek.

Records available.—July 3, 1908, to September 30, 1913.

Drainage area.—248 square miles.

Gage.—Standard chain gage attached to bridge; read once daily to hundredths.
Limits of use: Hundredths below 5.0, half-tenths from 5.0 to 7.0, and tenths above
7.0 feet.

Control.—Probably permanent.

Discharge measurements.—Made from upstream side of bridge or from wooden
bridge near depot. The bottom of the stream is rough and irregular, but with
extreme care accurate measurements can be made. The measuring section at
the railroad bridge is a poor one, and measurements are made at the wooden
bridge near the railroad depot whenever possible.

Point of zero flow.—Levels taken August 15, 1910, indicate that there would be no
flow past the gage if the river were to fall to 3.33 feet, 4-0.2 foot.

Winter low.—Ice may affect the discharge relation for short periods during Decem-
ber, January, and February.

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during the year ending
September 30, 1913.
Daily gage height, in feet, of Gauley River at Allingdale, W. Va., for the year ending
Sept. 30, 1913.
[Harry Jones, observer.] -

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
5.0 4.80 | 6.2 6.6 6.4 6.1 6.25| 7.6 505 4.611 4.44
5.15| 4.89| 6.3 6.15| 6.2 5.9 5.95| 6.65! 4.95| 4.62| 4.35
5.15| 5.2 6.7 6.3 5.8 5.7 5.75 | 5.95| 4.77| 4.47| 4.30
505 5.5 6.6 8.5 5.8 | 6.6 5.55| 5.8 6.25| 4.37| 4.26
5.0 5.9 6.2 7.2 5.7 5.55 | 5.4 5.65 | 5.4 4.35 | 4.24
4.98 ) 6.4 7.2 6.2 5.6 5.5 535} 5.4 6.0 4.31 ] 4.14
5.05| 6.5 9.1 | 6.05| 5.35| 5.35| 5.3 5.35| 595! 4.28| 4.22
9.0 6.25 | 10.1 6.0 5.2 5.3 5.2 6.6 5.5 4.26 | 4.79
7.0 5.9 9.1 5.9 5.4 5.25| 5.156| 6.55| 5.25| 4.26 | 4.76
6.2 5.65 ) 7.4 6.0 545 5.2 5.05( 6.0 5.351 4.27 | 4.56
5.9 5.6 6.7 5.851 6.0 5.2 4.95| 5.6 6.15 | 4.26| 4.43
5.65 | -5.6 6.5 7.3 7.0 6.0 4.92| 5.45{ 5.3 4.86 | 4.36
5.5 5.4 7.4 6.4 6.55 | 6.0 4.87| 5.25{ 5.45| 5.35| 4.34
5.5 5.05| 6.7 6.25| 7.2 6.3 4.851 5.1 5.3 5.1 4.27
5.4 5.15| 6.2 6.0 7.7 8.1 4.8 | 5.0 5.2 4,76 | 4.14
5.3 5.4 6.0 5.9 7.3 8.1 4.80 | 4.87| 5.5 4.56 1 4.15
5.25 | 5.4 5.8 5.6 6.6 7.1 5.25 | 4.87| 5.357 4.59| 4.25
5.2 5.1 5.7 5.85| 6.2 6.4 6.0 4,75 5.15] 4.61 | 4.99
5.15 | 5.1 5.7 5.7 5.95| 6.1 5.6 4.62( 515| 471! 4.74
5.15| 5.15| 5.65| 5.3 5.8 6.0 5.45| 4.59| 5.95| 5.1 4.71
5.15[ 5.1 5.5 5.45% 5.65| 5.7 5.3 4.59 | 5.35| 4.76| 5.45
5.15| 5.9 6.0 5.8 565 5.55( 5.55( 4.54 5.15( 4.83| 5.4
5.15 | 4.7 6.75| 6.15} 5.3 5.55| 5.65| 4.69| 5.05] 6.5 5.25
4.98 | 5.0 6.1 5.8 5.35 | 5.4 8.9 4.85| 5.45| 5.8 5.2
4,98 | 4.8 7.1 5.65| 5.35| 5.5 7.1 4.72| 5.35] 5.15| 4.96
490} 4.8 | 6.8 | 55 5651 5.25| 6.4 7.4 5.26 | 4.96| 4.16
4.85] 5.0 6.45{ 5.6 | 11.0 5.5 9.4 5.5 5.15| 4.85| 4.56
4.751 5.2 6.15) 6.25) 8.7 6.3 | 10.3 5.4 5.0 4.70 | 4.57
5.0 |e5.3 59 {....... 7.2 6.2 8.1 5.05| 4.8 ] 4.75| 4.65
4.681 5.4 5.75 |.cennnt 6.7 6.7 6.95| 4.97| 4.76 ] 4.56| 4.68

....... 8.5 5.8 [......] 6.3 |.......|11.2 }.......] 4.68| 4.50]......

@ Gage height to top of ice.

NotE.—Observer made no_notes relative to ice during 1913. Discharge relation probably not mate-
rially affected by ice during the year ending Sept. 30, 1913.
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[J. W. Dermody, observer.]
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SURFACE WATER SUPPLY, 1913, PART IIL.

GAULEY RIVER NEAR SUMMERSVILLE, W. VA.

Oct.

mersville, W. Va., and one-eighth mile below mouth of Muddlety Creek.
Day.

Records available.—July 6, 1908, to September 30, 1913.

Drainage area.—686 square miles.
and tenths above 6.0 feet.
Control.—Practically permanent.

to hundredths.

of discharge.
No discharge measurements were made at this station d

tember 30, 1913.

Location.—At highway bridge known as Brock’s Bridge, 21 miles southeast of Sum-
Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
Winter flow.—Discharge relation possibly affected by ice for short pe

Daily gage height, in feet, of Gauley River near Summersville, W. Va., for the year ending

Discharge measurements.—Made from downstream side of bridge
Accuracy.—Gage-height record considered reliable; data insuffi

62

16 . el

Discharge relation probably not materially affected

ice.

NoTe.—Observer made no notes conce
by ice during the year ending Sept. 30, 1913.




KANAWHA RIVER BASIN. 63

GAULEY RIVER NEAR BELVA, W. VA,

Location.—Three-fourths mile below Chesapeake & Ohio Railway bridge at Belva,
W. Va., one-fourth mile below the mouth of Twentymile Creek, and about 53
miles above the mouth of river at Gauley bridge.

Records available.—August 25, 1908, to September 30, 1913.

Drainage area.—1,420 square miles.

Gage.—Vertical staff fastened to tree on right bank; read daily, morning and even-
ing, to hundredths. Limits of use: Hundredths below 2.¢, half-tenths from 2.0
to 3.5, and tenths above 3.5 feet. Sea-level elevation of the zero of the gage,
663.53 feet.

Control.—Practically permanent.

Discharge measurements.—Made from a boat 1,000 feet above gage, or by wading.

Floods.—No records of floods previous to installation of gage are available. Maxi-
mum gage height since installation of gage was approximately 19 feet, January
30, 1911.

Winter flow.—Discharge relation may be affected by ice at intervals during Decem-
ber, January, and February.

Accuracy.—Records of gage height accurate and reliable. Data insufficient for esti-
mates of discharge.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913. )

Daily gage height, in feet, of Gauley River near Belva, W. Va., for the year ending Sept.
30, 1913.

[C. L. Davis, observer.]

Day Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. |Sept.
2.55 | 2.2 6.9 5.2 5.4 4.9 5.0 6.4 2.55 | 2.3 1.99
2.55 | 2.35 5.6 5.4 5.1 4.4 4.6 5.4 2.65| 2.25} 1.92
2.6 2.5 5.3 | 5.4 4.7 4.1 4.2 4.5 2.55 | 2.15| 1.82
2.5 3.4 5.91 8.8 4.3 3.7 3.9 4.2 3.2 2.1561 1.74
2.4 4.4 5.41 7.6 4.1 3.7 3.6 4.4 3.6 2.05| 1.68
2.4 5.4 6.3 6.1 3.9 3.5 3.45{ 4.0 4.7 1.93 | 1.62
3.5 5.6 9.6 | 5.3 3.7 3.4 3.35| 3.8 5.3 1.84 1 1.59
9.1 5.2 14.5 | 4.4 3.45| 3.256( 3.35| 5.8 4.0 1.78 | 1.92
6.8 4.6 11.7 | 4.2 3.4 3.1 3.2 6.4 3.25| 1.72| 2.6
5.3 4.2 7.8 3.9 | 3.35| 3.06| 3.0 | 5.4 | 3.05| 1.66] 2.5
4.4 3.8 6.5 | 4.0 4.3 3.05|1 2.9 4.5 4.6 1.69 | 2.2
4.1 3.6 59| 6.4 6.1 3.25 | 2.8 4.0 3.8 1.84| 2.0
3.9 3.2 6.8 6.0 5.9 4.3 2.7 3.6 3.26| 1.79| 1.92
3.6 2.75 61| 5.2 7.6 4.5 2.65| 3.3 3.1 2.65| 1.82
3.6 3.1 53| 4.7 8.4 |10.7 2.6 3.0 2.95| 2.8 175
3.4 3.05 4.81 4.4 7.6 9.1 2.65 | 2.8 3.35| 2.45| 1.69
3.1 3.0 4.3 4.0 6.4 7.0 3.0 4.8 3.6 2.2 1.65
3.0 2.9 4.2} 3.8 5.4 5.7 4.9 3.35 | 3.2 2.05 | 1.64
2.95| 2.9 4.1] 3.6 4.8 5.0 4.4 2.75 | 3.35| 2.3 1.72
2.9 2.9 3.9 3.45| 4.4 4.6 3.9 2.5 6.4 2.65 | 2.25
2.85 | 2.7 4.1 3.5 4.1 4.2 4.0 2.35 | 5.2 3.0 2.2
2.8 2. 55 4.9 3.8 3.9 3.9 4.4 2.3 4.0 2.7 5.3
2.7 2.4 4.8 4.3 3.7 3.7 4.9 2.651 3.45| 3.6 4.1
2.65| 2.6 50| 4.2 3.5 3.5 9.1 2.7 1 3.1 4.6 3.3
2.6 2.5 6.2 4.0 3.4 3.45 | 7.4 2.75 | 3.8 3.6 2.9
2.6 3.15 6.6 3.7 3.5 3.26 | 5.8 3.06] 3.8 3.1 2.6
2.6 2.65 6.2 3.7 |1L3 3.45| 6.9 415 3.26| 2.7 2.4
2.5 3.0 59| 4.2 |10.1 4.6 110.6 3.45| 2.95] 2.5 2.25
2.4 3.4 5.3 |--ean-- 7.0 4.9 8.1 2.95 | 2.8 | 2.3 2.15
2.3 4.5 4.8 |..cnnnt 6.3 5.2 6.6 2.7 2.6 2.15| 2.15

....... 9.2 4.7 |eevaed| 8.5 |ooiiai] 7.3 [eeiiaol| 2.4 2.05 |......

Nore.—Observer -made no report concerning ice. Discharge relation probably not affected by ice
during the year ending Sept. 30, 1913. .

-
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CHERRY RIVER AT RICHWOOD, W. VA.

Location.—At the highway bridge at Richwood, W. Va., half a mile below junction
of North and South forks.

Records available.—July 3, 1908, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to
half-tenths. Limits of use: Hundredths below 3.0, half-tenths from 3.0 to 4.0,
and tenths above 4.0 feet.

Control.—Practically permanent. The removal of stones and bowlders from the
river bed in the vicinity of the point of control has at times affected the relation
of gage height to discharge. The first stones were removed during August, 1909,
and more were removed during May, June, July, and August, 1911.

Discharge measurements.—Made from downstream side of bridge.

Point of zero flow.—A determination by leveling, August 16, 1910, indicates that
there would be no flow past the gage if the river stage were to fall to 1.3 feet,
+0.2 foot.

Winter flow.—Discharge relation affected by ice at times during December, Jan-
uary, and February.

Accuracy.—See ‘“‘Control.”” Data insufficient for estimates of discharge.

Daily gage height, in feet, of Cherry River at Richwood, W. Va., for the year ending Sept.

?

[Floyd Artrip, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.40| 2.38| 2.22| 3.05| 3.05| 3.2 2,94 2.97| 3.45| 276 | 2.19| 212
2.36| 243 2,32 2.92| 298| 3.05! 2.8 | 2.90( 3.15| 2.39| 2.39| 2.04
2.33| 2.36] 2.82| 3.05| 3.15| 2.8 | 2.71| 277 2.90| 3.1 2.26 | 2.04
2.28 2.30§ 2.79| 3.056( 3.6 2.76 | 2.68] 2.65| 290 | 2.84| 2.16 | 2.04
2.23| 2281 3.05| 2.95| 3.25( 274 | 2.61| 257 | 2.70| 2.49| 2.12| 1.99
2.23 2.28| 3.25( 3.65| 3.0 2.68 | 2.61| 2.55| 2.60| 3.8 2.06 | 1.94
2.20| 4.6 3.2 5.1 2.88 | 2.51| 2.56| 2.55( 2.87| 2.96| 2.04| 196
2,181 4.1 3.05| 5.1 2.91| 2.51| 2.51] 245| 3.05] 2.66| 2.04| 2.06
2.16 | 3.4 2.82 | 4.0 2811 2.54| 2.46] 2.40| 2.95| 2.52| 1.99| 2.19
2.13( 3.05| 2.72| 8.5 2.66 | 2.66| 2.46| 2.35| 2.77} 3.3 1.99 | 2.04
2.08| 2.80| 267 3.85| 2.94| 3.75} 2.48| 2.30| 2.67] 2.8 1.96| 1.94
2.08) 2.75| 2.521 3.5 3.351 3.4 3.0 2.30 | 2.57) 2.72] 2.22) 1.94
2.06 | 2.67 | 2.47| 8.3 3.0 3.25| 3.0 2.25| 2.47| 2.59| 2.76 | 1.94
2.10| 2.72| 2.52| 3.1 2.911 48 2.96| 2.25| 2.40| 2.49| 2.52( 1.94
2.08 | 2.65| 2.47| 295} 2.76 | 3.9 4.6 2.27] 2.35| 8.0 2.26 | 1.94
2.08| 255} 2.42| 2.8 2.66| 3.55 3.6 2,431 2.30| 2.82) 2.2 1.8
2.03 2.52| 2.37| 2.75| 2.61| 8.2 3.261 3.06 | 2.25| 2.59| 2.14| 2.21
2.03 | 2.47 ] 2.87| 2.72| 2.51| 2.98} 3.05| 2.93! 2.20( 2.52| 2.04| 2.45
2.63 | 2.47| 2.839| 2.67| 2.48| 2.84| 295| 2.75| 2.15| 4.6-| 2.69| 2.21
2.66 | 2.45| 2.20| 2.62| 2.66| 2.76 | 2.83| 263 2.13| 3.75| 2.82| 213
2.46 | 242 2.27 ] 2.79| 291 274 2.70| 2.67| 2.151 3.05| 2.49| 3.8
2.38 | 2.37( 2.29| 2.77| 3.2 2.68( 265 2.65{ 2.201 2.76 3.25| 3.1
3.1 2.37| 235 275 3.15| 2.58 )| 2.57| 3.45| 2.45| 2.64 | 3.65| 2.68
2.70 { 2.32| 2.27| 3.3 2,98 256 2.55| 8.95| 2.27| 2.64| 2.89| 2.48
2.66 | 2.32| 2.32| 3.35| 2.76 | 2.56 | 2.50| 3.3 2.25( 3.1 2.66 | 2.33
2.63| 2.27| 2.42] 3.2 2.74 1 2.84 | 2.47| 3.05| 3.05| 2.72| 2.54| 2.25
2.63 | 227 2.37| 3.1 2,881 5.7 3.061 4.6 2.57 | 2.56 | 2.39| 2.23
2.58 | 2.25 | 2.37| 2.91| 3.5 3.9 3.05| 4.5 2.45 | 2441 2.29| 2.28
2.563| 219} 2.39| 2.78|. 3.45| 3.1 3.6 -1 233 229 2.2¢4] 2.13
2.48 | 2.22] 3.25| 2.68|. 3.2 3.25| 3.35| 2.25| 2.29} 2.19] 2.21
2,40 {....... 3.4 2.78 3.05 |....... 4.4 |o.ooo... 224 2214 1|......

NoTte.—Observer made no notes concerning ice. Discharge relation probably affected by ice about
Feb. 8 to 18, 1913.
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MEADOW RIVER NEAR RUSSELLVILLE, W. VA.

Location.—At Bays Ferry, 3 miles below Russellville, W. Va., one-fourth mile below
mouth of Youngs Creek.

Records available.—July 17, 1908, to September 30, 1913.

Drainage area.—297 square miles.

Gage.—Standard chain gage attached to trees on left bank just above the bridge
near former ferry crossing; read daily, morning and evening, to hundredths.
Limits of use: Hundredths below 4.5, half-tenths from 4.5 to 5.5, and tenths
above 5.5 feet.

Control.—Practically permanent.

Discharge measurements.—Made from a boat or by wading.

Winter flow.—Discharge relation at times affected by ice gorges.

Accuracy.—Gage-height records considered very reliable. In the fall backwater is
sometimes caused at the gage by leaves lodging at the riffle below. Data insuffic-
ient for estimates of discharge. In October and November, 1912, the observer
reported that the false work for the construction of the piers of the new county
highway bridge below the gage was placed about the middle of October; that the
piers were started October 28 and finished November 6. The bridge was com-
pleted in the spring of 1913.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913.
Daily gage height, in feet, of Meadow River near Russellville, W. Va., for the year ending
Sept. 30, 1913.
[J. R. Bays, observer.]

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. { June. | July. | Aug. |Sept.
3.83 | 3.8 | 3.56| 7.0 6.4 6.5 5.8 5.3 6.1 3.42| 3.18( 3.04
3.711 3.82| 3.74| 6.4 8.2 6.2 5.4 5.056| 5.6 3.32| 3.13| 3.01
3.60 3.78| 3.98) 6.3 6.4 5.45| 5.1 4.85| 5.2 3.271 3.11| 2.96
3.51| 3.71| 4.65| 6.8 8.5 5.6 4.9 4.7 5.6 4.8 1 3.03| 2.91
3.42| 3.60] 6.0 6.8 8.0 5.3 4.8 4.6 6.6 4.6 3.00 | 2.8
3.33 | 3.56 | 6.4 6.8 7.0 5.2 4.7 4.43| 6.1 5.1 3.01| 2.8
3.27| 4.41| 6.6 8.8 6.2 5.05| 4.5 4.8 | 6.3 5.0 2.96 | 2.91
3.24| 7.9 | 6.2 |....... 7 4.75| 4.41| 475 7.2 | 4.31| 2.93| 2.97
3.19] 6.9 5.6 8.9 7.4 4.65) 4.32) 4.6 7.2 3.91 1 2.90 3.07
3.15)| 5.9 | 515 7.5 6.6 4.9 4.26| 4.45| 6.5 3.82| 2.8 | 3.10
3.12( 5.46| 4.9 7.2 6.5 6.6 4.22 | 4.33) 5.7 3.82 .. ..... 3.16
3.10| 5.0 4.7 6.8 6.8 7.7 4.6 425 5251 3.92(....... 3.10
3.10| 4.75| 4.55| 6.6 7.5 7.1 5.6 4.19 ] 4.9 3.80| 3.71] 3.06
3.12( 4.65| 4.35| 6.4 7.5 8.3 5.6 4.12 | 4.6 3.63 | 3.40| 2.97
3.15| 4.55| 4.33| 6.0 7.3 {10.1 [«9.8 4,071 435 3.73| 3.22| 2.93
3.20| 4.41 ) 4.28| 5.6 6.7 89 l....... 4.05 1 4.19{-3.92} 3.22| 2.89
3.27 ] 429 | 4.23| 5.35] 5.3 7.5 7.4 5.0 4.14( 4.10| 3.18) 2.91
3.24 | 422 417 5.2 4.8 6.6 6.5 5.6 4.27] 3.96| 3.15| 2.9
3.4 | 414 4.14| 5.1 4.7 6.0 5.9 5.2 3.81| 3.8% 3.22| 3.23
4.46 7 4.07| 4.07| 5.051 4.65| 5.5 5.3 4.95 | 3.67( 6.0 3.26 | 3.37
441 4.02| 3.97| 5.2 4.75 | 5.3 5.1 6.8 3.59 | 5.8 3.11] 3.7
420 3.96( 3.83( 5.45( 5.1 5.1 4.9 6.6 3.69 | 5.1 3.54| 5.5
4.41 | 3.93| 3.80| 5.4 | 53 4.8 | 4.75| 6.8 3.63| 4.28 | 4.29| 4.7
5.1 3.90! 3.76 | 6.0 5.351 4.75F 4.6 [....... 3.62| 4.06 | 44| 4.2
5.25 | 3.8 |....... 6.9 5.25 | 4.7 4.48| 7.6 3.59| 3.98| 3.92| 3.71
4.85 | 3.87| 3.79( 6.8 5.0 5.15 | 4.43( 6.7 3.90 | 3.80| 3.60( 3.61
4.7 3.82| 3.91| 6.6 5.05 | 8.5 4.7 8.0 3.87| 3.68| 3.40| 3.43
4.26 | 3.70| 3.98| 6.5 6.05 | 10.4 5.2 |....... 3.87| 3.53| 3.30}......
4.20 ( 3.46| 3.96| 6.3 8.6 5.35| 8.3 3.64| 3.42| 3.18| 8.2%
4.06 | 3.38] 5.0 6.1 7.4 5.4 7.3 3.53 | 3.35| 3.10| 3.40
3.94 ... .. 8.0 6.0 8.5 (....... 6.6 |..oo... 3.26| 3.04|......

o Gage height estimated by observer.

FlgogEio_l(s)b?grlger reported backwater from ice Feb. 8 and 9. Discharge relation affected by ice about
‘eb. A
‘Water too’high for observer to reach gage Jan. 8 and Apr. 15-16.

48520°—wsP 353—15——5



66 SURFACE WATER SUPPLY, 1913, PART IIT.

ELK RIVER AT WEBSTER SPRINGS, W. VA.

Location.—At suspension bridge on the grounds of the Webster Springs Hotel at’
‘Webster Springs, W. ‘Va., one-fourth mile above the mouth of Back Fork Creek.

Records available.—July 1, 1908, to September 30, 1913.

Drainage area.—168 square miles.

Gage.—Vertical staff attached to right abutment of bridge; gage read daily, morning
and evening, to hundredths. Limits of use: Hundredths below 3.0, half-tenths
from 3.0 to 5.0, and tenths above 5.0 feet.

Control.—Practically permanent.

Discharge measurements.—Made from upstream side of bridge or by wading.
Point of zero flow.—Levels taken August 13, 1910, indicate that there would be no
flow past the gage at a stage of 0.95 foot, 40.2 foot. -

Winter flow.—Discharge relation sometimes affected by ice.

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during year ending September

30, 1913.

Daily gage height, in feet, of Elk River at Webster Springs, W. Va., for the year ending
Sept. 30, 1918.

[Cherry Woodzell, observer.)

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.06| 1.96| 3.75( 3.3 3.4 3.05| 3.0 4.0 2.02| 1.86| 1.82
2.12] 2.06| 38.35( 3.1 3.2 2,97 2.87| 3.45| 1.94]| 2.04| 1.76
2.07} 2.51| 3.45| 3.25( 3.0 2.87| 2.75] 3.1 1.84] 1.96| 1.73
2.02) 2.61| 3.6 4.25| 2.89| 2.77) 2.63| 2.89] 1.92] 1.82| 1.69
1.96| 2.91| 8.55( 3.7 2.77| 2.75| 2.51| 2.69| 1947 1.75| 1.65
1.96 ) 3.15| 4.05| 3.35| 2.71| 2.71 | .2.44| 2.59| 3.35] 1.68| 1.61
3.851 3.25| 5.3 3.1 2.631 2.66| 2.40| 3.0 2.821 1.64| 1.65
4.4 3.06| 5.8 2.90| 2.53| 2.59] 2.37] 38.55| .2.42| 1.64] 1.75
3.6 2.91| 475 2.75| 2.49 2.51{ 2.27| 3.4 2.19} 1.63]| 2.08
3.15] 2.74| 3.95| 2.63| 2.63| 2.471 2.21| 3.1 6.3 1.62] 1.88
2.84] 2.67) 3.6 3.25) 3.55) 2.46} 2.19, 2.82] 3.7 1.68§ 1.756
2.68| 2.58| 3.75] 3.7. 3.751 3.05) 2.14| 2.62| 3.1 2,04} 1.70
2.58| 2.41| 3.85| 3.3 3.5 3.6 2.09] 2.49| 2.8 2.89| 1.72
2.56 | 2.36| 3.5 3.05| 4.7 3.451 2.04| 2.36{ 2.56| 2.79| 1.69
2.48 | 2.35| 3.25| 2.90| 4.25{ 5.1 2.06 | 2.26| 2.54| 2.44| 1.65
2.38| 2.28| 3.05| 2.73) 3.8 4.2 2.19] 216 2.64| 2.14| 1.60
2.35) 2.24| 2.85! 2.65| 3.45% 3.7 2.441 2.06| 2.56) 2.02) 1.75
2,30 2.22| 2.8 2.57| 3.15| 3.35] 2.89| 1.98] 2.49] 1.92{ 2.41
2.26 | 2.261 2.8 ] 2.51| 2.97| 3.15} 2.69] 1.95{ 2.44; 2.22! 2,08
2.25| 2.25| 2.78 2.53{ 2.83| 3.0 2.49| 1.90| 2.43; 264} 1.9
2,21 2.22; 298| 2.63| 2.75| 2.87}| 2.36| 1.8 2.36| 2.42] 3.1
2.16 | 2.21| 3.05| 2.43| 2.67| 2.77| 2.39| 1.78| 2.24| 2.26| 3.25
2.16 | 2.16 | 2.96| 2.53| 2.57] 2.63| 2.8 | 1.89| 2.12] 3.8 2.85
2.16 | 2.12| 3.15| 2.85| 2.55! 2.53| 4.5 1.94) 2.12| 3.15( 2.43
2.16 | 2.04| 3.75| 2.80| 2.45] 2.47] 3.65| 194} 2.34| 2.78| 2.21
2151 L96{ 3.5 2.651 2.95{ 2.47) 3.2 2.04( 2.341 2.43| 2.11
2.14| 2.51} 3.3 2.85} 6.0 2.80f 4.95| 2.04| 2,14} 2.24| 1.98
2.04 | 2.56| 3.15] 3.4 4.551 2.97| 5.4 1.96| 2.06| 2.15] 1.92
1.96 | 2.61| 2.94 . 3.15| 4.25| 2.14| 1.98] 2.05| 1.87
1.96 | 3.9 2. 84 3.2 3.65] 2.06| 1.95] 1.95| 1.83

....... 4.36| 3.15 ceeeaed] 508 feeeeool] 194 1.87 |--....

No1E.—Observer reported river frozen over, ice 2 to 5 inches thick, Dec. 23 and 28, 1912; and rain, ice
ggnfgggt, Dec. 30. Discharge relation probably little, if at all, affected by ice during the year ending Sept.
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ELK RIVER AT GASSAWAY, W. VA.

Location.—At the highway bridge immediately above the Coal & Coke Railroad
bridge in the northeastern part of Gassaway, W. Va., just above the mouth of
Little Otter Creek.

Records available.—July 1, 1908, to September 30, 1913.

Drainage area.—578 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.0, half-tenths from 3.0 to 3.5,
and tenths above 3.5 feet. Sea-level elevation of zero of gage, 796.31 feet. On
May 5, 1913, the gage, which was then attached on the upstream side of the Coal
& Coke Railroad bridge, was partly destroyed, and no gage-height records were
taken until June 17,1913, when the gage was changed to its present position, on
the downstream side of the highway bridge. The datum of the gage was not
changed, but on account of the slope of the water surface the gage heights at the
new site are somewhat greater than the corresponding readings at the railroad
bridge. It should be noted that Little Otter Creek enters between the bridges.

‘Control.—Probably permanent.

Discharge measurements.—Made from upstream side of bridge or by wading.

Floods.—No records of floods prior to the installation of the gage are available. The
flood of January 30, 1911, reached a stage of 30.4 feet, as determined by wye levels
on September 13, 1912.

Point of zero flow.—Determinations by leveling, August 12, 1910, and September
13, 1912, indicate that there would be no flow past the gage if the sta,ge were to
fall to 0.5 foot, 40.2 foot.

Winter flow.—Ice may affect the discharge relation for short periods.

Accuracy.—Data insufficient for estimates of discharge.

Discharge measurements of Elk River at Gassaway, W. Va., in the year ending Sept. 30,

1918.
Gage Dis-
Date. Hydrographer. height. | charge.
Feet. Sec.ft.
Apr. 1| A H. HOMOM . ceun e o e et ¢ 4.51 1,350
June 18 | H. J. JACKSOD. . et it iere i b52.14 232

a Gage height at old gage location. See ““gage,” station description.
b Gage height at new gage location. See ‘‘gage,” station description.
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Daily gage hetght, in feet, of Elk River at Gassaway, W. Va., for the year ending Sept. 30,
1913. o

[H. A. Hays, observer.]

&8558

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.96 | 1.86 7.5 8.6 3.9 4.8 2.00| 2.15
2.04) 1.84 6.1 3.5 3.8 4.0 2.00| 2.09
2.31 | 1.8 6.4 3.7 3.7 3.8 1.98 | 2.04
2.27| 1.88 6.5 8.4 3.7 3.5 1.95 1.80
2.23 | 2.02 6.2 7.6 3.6 3.5 1.86 | 1.74
2.19 | 8.8 6.41 6.7 3.7 3.45 1.78 | 1.62
2,124 3.9 11.6 | 5.4 3.8 3.35 |. 1.70 | 1.63
5.0 3.8 17.4| 4.9 3.8 3.25 |. 1.67 1 2.19
6.0 3.15| 13.1| 3.9 3.7 3.06 |. 1.66 | 3.2
5.3 2.99 83| 8.6 3.6 2.70 1.64 | 2.90
3.9 3.10 6.4] 4.3 4.6 2.81 . 1.70 | 2.54
3.35 | 2.94 57| 9.0 6.5 3.1 |. . 2.51 | 2.09
3.05 | 2.94 4.4 6.2 7.3 4.4 . 4.7 2.08
2.98 ( 2.70 3.8 5.7 8.1 4.7 . 4.6 2.32
2.94 | 2.41 3.4 5.4 8.0 5.7 4.4 3.5 2.39
2.90 | 2.49 3.81 4.9 7.6 /3: T P PR, 3.9 2.721 2.12
2.88 | 2.38 4.3 4.0 7.3 6.0 2.23| 3.7 2.64| 1.9
2.84 1 2.47 4.2 3.45| 6.2 5.3 2.20| 3.3 2.41 | 2.38
2.81| 8.7 3.9| 3.35| 45 5.1 2.05| 8.05| 2.54| 3.3
2.48 | 2.39 3.8 3.3 3.8 4.9 1.98 1 2.96 | 47 3.7
2,27 2.20 4.0 3.3 3.8 4.3 1.94 | 2.60| 5.0 4.4
2.26 ) 2.05 4.8 3.45) 3.7 3.7 1.98) 2.56| 5.2 6.8
2.24 | 1.98 5.6-| 3.45}) 3.6 3.5 2.10| 2.49| 6.3 5.9
2.23 | 1.96 5.9 3.4 3.2 3.45 2.02| 2.46| 5.7 4.8
2.22 | 1.96 6.2 3.351 2.78| 3.4 1.98 | 2.40| 4.7 3.6
2.20 | 1.99 721 3.2 5.3 3.4 2.12| 2.36| 3.8 2.
2.18| 2.12 6.9{ 3.1 |13.9 3.5 2,221 2.28| 2.78| 2.
2.05| 2.66 6.6 3.45 | 11.5 4.6 2.14| 2.22| 2.44| 2
1.881 3.6 6.2 7.5 5.6 2.08| 2.10| 2.39| 2.
1.86| 5.1 5.1 |. 5.6 5.6 2.02| 2.07| 2.30| 2

....... 10.9 3.7 5.2 [....... ceeeees| 2,04 219 (......

No1E.—Observer made no notes concerning ice. Discharge relation probably not affected by ice during
year ending Sept. 80, 1913.

ELK RIVER AT CLENDENIN, W. VA.

Location.—At highway bridge in town of Clendenin, W. Va., immediately above
mouth of Big Sandy Creek. Plate V, 4 (p. 94) gives a view looking upstream
from the right bank just below the mouth of Big Sandy Creek; gage height, 6.0
feet; discharge about 3,400 second-feet.

Records available.—June 27, 1908, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.0, hali-tenths from 3.0 to
4.0, and tenths above 4.0. Sea-level elevation of zero of gage 588.69 feet.

Control.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge or by wading.

Floods.—The high water of 1889 reached a stage of about 31.9 feet referred to gage
datum.

Point of zero flow.—Levels taken August 11, 1910, and September 14, 1912, indicate
that there would be no flow past the gage if the stage were to fall to 1.0 foot, +0.2
foot.

Winter flow.—Ice may affect the discharge relation at times during December,
January, and February.
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Accuracy.—Big Sandy Creek empties into Elk River immediately below the gage

and affects the gage height. This effect may be negligible during periods of low
water in the Big Sandy, but at other times the flow of the creek may be a large
percentage of the flow in Elk River above the Big Sandy. On November 28,
1913, the station was visited by engineers of the Survey, who measured the flow
and found it to be 29 per cent of the flow in Elk River above Big Sandy. In
making estimates of discharge at this station the discharge and drainage area of
Big Sandy Creek should be included; that is, the Clendenin gage should be con-
gidered as an index of the flow of Elk River just below the mouth of Big Sandy
Creek. Discharge measurements at this station previously published do not
include the flow of the Big Sandy and should therefore be used with caution.

No discharge measurements were made at this station during the year ending

September 30, 1913.

Daily gage hetght, in feet, of Elk River at Clendenin, W. Va., for the year ending Sept. 30,

1913.

[J. W. Riley, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.2 2.70 | 2.49 8.8( 5.0 4.1 5.3 5.8 9.5 2.80 1 2.91| 2.64
3.1 2.62 ) 2.57 6.3] 5.2 4.5 4.9 5.4 6.5 2.70) 3.0 2.55
3.05 ( 2.58| 2.52 5.8 5.9 4.6 4.6 4.9 5.3 2.62 | 2.82| 2.48
2.97| 2.64| 2.54 6.7 9.2 4.3 4.4 4.5 4.9 2.69 | 2.67| 2.42
2.74| 2.70| 2.76 6.4| 9.7 4.2 4.2 4.2 4.2 2.68 | 2.48| 2.38
2.60| 2.64| 4.0 7.8| 7.3 4.2 4.0 3.9 3.9 3.6 2.52 1 2.32
2.61 | 2.67| 4.7 12.9( 6.0 4.0 3.8 3.7561 3.65| 3.95| 2.42| 2.24
2.54| 8.0 4.9 18.9( 5.1 3.8 | 3.7 3.6 4.9 4.3 2.36 | 2.4
2,47 8.1 4.7 18.0( 4.6 3.75 | 3.7 3.5 6.0 3.65| 2.30| 2.62
2.44| 5.9 4.3 10.0 | 4.5 3.8 3.65| 3.35] 5.5 3.35| 2.26| 3.7
2.40 [ 4.7 3.9 7.2 4.9 4.2 3.7 3.15| 4.7 | 10.4 2.29| 3.25
2.38( 4.2 3.65| 10.0| 8.5 5.2 4.0 3.1 4.3 6.0 2.33 | 2.93
2.32] 3.8 3.45 9.8] 85 6.1 4.1 3.0 3.85 | 4.7 2.27) 2.74
2.27| 3.65| 3.2 8.0 6.4 9.1 4.4 2.91¢ 3.6 3.8 3.76 | 2.60
2,32 3.55| 3.0 5.4 5.6 9.3 7.0 2,901 3.35| 3.9 4.1 2.50
2.24| 3.4 3.05 5.6 5.4 7.8 8.1 2.96 | 3.15] 4.1 3.7 2.47
2,251 3.25| 3.05 5.2 4.7 6.6 7.6 3.2 3.7 4.7 3.25 | 2.46
2.22| 3.2 3.1 5.3 4.4 5.5 6.2 4.2 3.65 | 4.2 3.0 2.48
2.16 | 3.1 3.0 5.4| 4.2 5.0 5.6 4.1 3.3 3.95 ( 2.92( 2.64
2.12( 291 3.0 511 4.0 4.7 5.4 3.9 2.941 3.95| 3.0 3.1
2.12( 2.92) 3.05 59| 3.95| 4.5 5.0 3.65| 2.74| 3.7 3.65 | 3.4
2.18| 2.88] 3.0 7.01 3.95| 4.4 4.6 3.5 2.68 | 3.5 4.0 3.1
2.19| 2.84 ] 2.88 6.6 4.1 4.1 4.4 7.1 2.70 | 3.3 3.85| 5.3
2.45] 2.76 | 2.90 7.4] 4.3 3.85 ) 4.2 |12.7 2.8 | 3.2 5.5 4.2
2.64| 2.74| 3.0 9.1 4.2 3.7 4.0 9.8 2.80| 4.0 4.8 3.8
2.91] 2.70 2.84 8.4| 3.95| 6.3 3.8 | 7.0 3.85| 3.6 4.1 3.5
3.3 2.66 | 3.0 7.31 3.9 |17.8 4.0 6.3 3.95| 3.25| 3.65| 3.1
3.051 2.76| 4.1 7.3 3.9 |16.1 4.6 | 12.9 3.45 | 3.2 3.3 2.90
2.971 2.63) 4.6 6.3 |. 9.5 5.5 | 11.6 3.15| 3.0 3.05| 2.80
2.84| 2.55| 5.7 5.6 1. 7.0 5.4 7.9 2.93| 2.8 | 2.87| 2.71
2.74 ... 10.7 5.2 1. 6.0 .. Jd 70 el 2.67| 2.78|......

NoOTE.—Observer made no note concerning ice. Discharge relation probably not materially affected
by ice during the year ending Sept. 30, 1913.
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COAL RIVER AT BRUSHTON, W. VA.

Location.—At Chesapeake & Ohio Railway bridge at Brushton, W. Va., 500 feet
above the mouth of Brush Creek. ’

Records available.—June 23, 1908, to September 30, 1913.

Drainage area.—379 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths., Limits of use: Hundredths below 2.5, half-tenths from 2.5 to 4.0,
and tenths above 4.0 feet. Sea-level elevation of the zero of the gage, 633.83
feet.

Control.—Practically permanent. A change in channel causing a change in the
discharge relation is indicated by the discharge measurement made September
17, 1912.

Discharge measurements.—Made from downstream side of bridge or by wading.

Winter flow.—The discharge relation is little, if at all, affected by ice.

Accuracy.—Gage-height records considered reliable. Data insufficient for estimates
of discharge.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913.

Daily gage hetght, in feet, of Coal River at Brushton, W. Va., for the year ending Sept. 30,
19

[G. W, Fitzpatrick, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
140 1.36| 4.1 3.35 | 3.3 3.1 2.3 2.6 1.51| 116] 1.19
1.40 | 1.36 | 3.1 3.25| 3.1 2.85| 2.33( 2.38| 1.45| 114} 1.14
1.38| 1.45| 2.9 3.65 | 2.8 2.7 2,30 | 2.22| 1.38| 1.10} 1.08
1.38 1.64| 3.1 7.4 2.65| 2.55| 2.23| 2.5 1.50 | 1.10] 1.00
1.34( 2.7 3.05| 5.3 2.65( 2.48 | 2.16| 2.26 | 1.65| 1.13 .95
1.33 | 38.55| 3.6 4.1 2.55( 2.34| 212 2,10 1.90| 1.10 .85
1.41 ) 3.3 6.1 3.4 2.46 | 2.24 | 2,08} 2.17| 1.69| 1..10 .92
255 2.9 9.6 3.05| 2.34 | 2.20| 2.24| 4.4 1.56 | 1.13| 1.37
2.9 2.55 | 6.5 2.8 2.34| 2.16 | 2.38| 4.7 1.43 | 1.06] 1.52
2.42 | 2.32| 4.5 2.6 2.46 | 2.11| 2.20| 3.6 1.50 | 1.02| 1.40
2.16| 214 | 3.6 | 2.7 2.6 | 2220 2.06 | 2.95| 1.34| 1.00| 1.30
2.02| 2.07| 8.7 3.9 | 3.35| 2.18| 19| 2.6 1.36 | 1.08( 1.23
1.90 | 1.89| 4.4 3.9 3.4 220 1.90| 2.40| 1.46| 1.13( 1.20
1.84| 1.72| 4.0 3.5 4.8 2.23 | 1.87| 2,20 1.44| 1.18| 1.20
1.81| 1.78| 3.45| 3.15| 5.4 6.4 1.82| 2.08| 1.46 | 1.32| 1.16
1.74 | 1.81, 3.1 2.95| 4.6 4.5 1.77 1 1.98| 1.60| 1.34| 1.16
1.66 | 1.76 | 2.8 2.75 | 3.9 3.8 2,22 1.94| 1,52 1.31| 116
1.60 | 1.72 2.9 2.6 3.35| 3.35| 2.42| 3.0 1.68 1.24| 1.18
1.56 [ 1.72 | 2.9 2.48 | 3.05( 3.15| 2.40 2.6 2.04 | 1.22| 1.19
1.53 | L74{ 2.9 2.40| 2.9 2.95 | 220 2.22| 2,05 1.32| 1.16
1.48| 1.75] 3.6 2.33 | 2.55( 2.656 | 2.15| 2.02| 1.90| 1.27] 1.15
1.44) 1.60| 4.1 2.31| 2.65} 2:55| 2.3¢} 2.44 176} 1.24 | 1.14
1.43| 1.45| 3.8 2241 2.5 2.46 | 3.1 191 1.63| 1.32| 1.16
1.42| 150 3.9 2.21| 2.401 2.42 | 5.5 1.83( 1.54{ 1.30| 1l.19
1.43 | 1.54| 5.1 2.24 | 2.36| 2.3¢| 4.2 1.78 | 1.46 | 1.58| 1.30
1.46 ) 1.52| 4.8 2,18 3.05| 2.30 | 3.4 1.70 [ 1.40  1.52| 1.26
1441 1.71| 4.3 2.27 1 11.8 2,34 3.05| 1.70| 1.36| 1.43 | 1.26
1.42) 1.84| 5.0 3.251 7.0 2.34| 3.45| 1.77| 1.33| 1.39| 1..19
1.38] 2.14| 4.3 |....... 4.7 | 2.38| 3.6 | 1.70| 1.30| 1.36| 1.20
1.38| 2.8 3.75 |....... 3.85( 2.35( 3.15| 1.61| 1.24| 1.29| 1.37

....... 6.0 3.4 .......] 3.45 .. ... 2.85|.......0 1.21| 1.22|......

Nore.—Observer made no notes concerning ice. Discharge relation probably affected by ice about
Dec. 26-29, 1912, and Feb. 13-17, 1913.
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COAL RIVER AT FUQUA, W. VA.

Location.—At W. C. Hoy’s passenger ferry, half a mile below Fuqua railroad station
and 1 mile below the mouth of Fuqua Creek.

Records available.—October 12, 1911, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Staff gage in two sections on right bank; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.5, hali-tenths from 3.5 to 4.0,
and tenths above 4.0 feet.

Control.—Probably permanent.

Discharge measurements.—Made from boat 300 feet above gage or by wading.

Point of zero flow.—Wye levels, run September 16, 1912, indicate that there would
be no flow past the gage if the river were to fall to a stage of 0.0 foot, +0.2 foot
referred to gage datum.

Winter flow.—Discharge relation probably affected by iee for short periods.

Accuracy.—Gage-height record considered reliable. Data insufficient for estimates
of discharge.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1913,

Daily gage height, in feet, of Coal River at Fuqua, W. Va., for the year ending Sept. 30,
1913.

[W. C. Hoy, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.94| 0.94| 5.9 4.5 3.8 4.7 2.7 | 3.00| 1.12| 0.80( 0.62
941 100 3.95| 4.1 3.7 4.1 2.73 | 2.59| 1.05 .80 .
911 1.04) 3.45) 4.8 3.34¢ 3.75| 2.68} 2.35| 1.02 76 .
.92 1.10] 3.65 | 12.8 3.05| 3.5 2.58 | 2.88| 1.06 72 .52
90 L7610 3.751 9.8 2,981 3.32) 2.48| 2.56| 1.45 68 .50
.88 4.2 4.3 6.6 2.921 3.13| 246 | 2.10| 1.48 64 .48
.98 | 4.0 9.0 4.9 2.74 | 2,921 2.31| 2.19| 1.37 .48
1.13 1 3.33 ) 17.9 4.0 2.56| 2.80| 2.20| 4.6 1.22 62 .52
2.67 ] 2.80]13.7 3.6 2.46 | 2.70| 2.50| 6.5 1.12 60 .68
2.40| 2.1 7.7 3.21 ) 2,42} 264 | 2.25| 4.7 1.44 60 .82
1.97] 2.16| 5.4 3.38| 2.66( 2.60| 2.10| 3.48| 1.17 60 .74
1.76 | 1.99| 6.2 4.9 3.6 2.8 ( 1.95f 2.80 | 1.08 58 .73
160 1.95] 6.9 5.6 4.0 2,90 1.85] 2.48 ) 1.04 61 .72
1.52 1.88( 6.2 4.7 9.9 2.8 | 1.82| 2.16( 1.11 59 .65
147 1.8 | 4.8 4.2 |10.1 9.5 1.77] 1.95} 1.10 .62 .62
1.40| 1.63| 4.1 3.75 | 7.6 9.4 174} 1.78| 1.12 .72 .60
1.34 | 1.56 | 3.6 3.40 | 5.7 6.7 211 1.70| 1.27 .74 .60
1.26f 1.50 | 3.65( 3.15| 4.4 5.3 3.00| 2.62| 1.18 .70 .63
120} 1.50| 3.8 2.87 | 3.8 | 4.6 2.72| 2.53| 197 .66 .66
1.16| 1.45( 3.8 2.68 | 3.55| 4.1 241 1.94] 2.24 .62 .62
1.12| 1.40| 4.9 2.59 | 3.42| 3.6 2,301 1.66| 1.70 .60 .60
110! 1.38} 6.6 2.50 | 3.34! 3.30 | 2.40} 1.54| 1.47 .70 .60
1.07] 1.30] 5.9 2.411 295} 3.18¢ 5.1 1.54 | 1.29 .68 .58
1.05] 1.26 | 6.2 2.34| 2.78] 3.02| 9.3 1.50 | 1.38 .64 .58
1.06 | 1.35| 8.8 2.32| 2.72| 2.8 | 7.2 1.40 | 1.20 76 .58
1.06 | 1.18| 8.5 2.22| 6.6 2.751 5.0 1.36 | 1.11 .98 .62
1.06 [ 1.43 [ 6.9 2.25 | 18.5 2.83 | 4.0 1.28 | 1,02 .87 .61
1.04| 1.60| 8.3 3.00 | 14.9 2.84( 3.6 1.26 .98 .80 .58
1.08| 1.94| 7.0 |....... 9.0 2.86 | 4.5 1.26 .93 .76 .62
1.00| 3.6 5.4 |....... 6.5 2.87 | 4.0 1.18 .88 .70 .
....... 9.2 4.5 (..o...f B4 (ool 3.42(....... .84 .66 ...,

NortEe.—Observer made no notes concerning ice. Discharge relation probably affected by ice about
Dec. 25-29, 1912, and Feb. 13-18, 1913.
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POCOTALIGO RIVER AT SISSONVILLE, W. VA.

Location.—At the highway bridge at the post office at Sissonville, W. Va., one-fourth
mile below the mouth of Grapevine Creek.

Records available.—June 26, 1908, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 2.5, hali-tenths from 2.5 to
3.5, and tenths above 3.5 feet.

Control.—Practically permanent.

Discharge measurements.—Made from downstream side of bridge or by wading.

Floods.—The flood of June 27, 1910, reached a height of 33.0 feet by the gage datum.
Some of the flood water passed around the gage.

Winter flow.—Discharge relation may be affected by ice for short periods in Decem-
ber, January, and February.

Regulation.—A dam and small power plant above the station modify the low-water
flow.

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during the year ending
September 30, 1913.

Daily gage height, in feet, of Pocotaligo River at Sissonville, W. Va., for the year ending
Sept. 30, 1913.

[B. N. Sisson, observer.]

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

1 1.89| 1.39( 1.38} 3.7 3.45| 3.8 3.1 2.441 2.33] 1.59| 1.31] 1.28
2 1.83 | 1.64| 1.59| 3.1 3.0 3.251 2.85| 2.28] 2.14| 1.30] 1.32] 121
3 1.66| 1.55| 1.80| 2.8 | 5.8 2.9 2.7 2.16| 1.95| 1.35| 1.26] 1.18
4 1.49| 1.42| 1.77| 3.25| 8.6 2.8 2.65| 2.15] 2.09{ 3.0 1.26 | 1.15
5 1.43( 1.38| 2.29| 3.5 5.4 2.9 2,471 2.15}1 1.97| 3.6 1.12 | 1.06
6 1.43| 1.40( 4.6 7.7 4.1 2.95| 2.45( 2.01} 1.8 3.8 1.07 .99
7 1.41] 1.44| 3.9 | 12.9 3.35| 2.8 | 2.35| 1.92| 2.5 3.35 1.06 .97
8 1.56 | 1.50 2.95] 14.1 3.3 2.65] 2.25| 1.72| 5.4 240 1.12| 1.10
9 1.583 ] 1.80 | 2.55| 8.0 3.05| 2.65| 2.12| 1.50| 3.7 210 1.12| 2.23
1.47] 1.80| 2.34] 4.3 2.65| 2.75| 231 1.54| 2.76| 2.85| 1l.14) 1.63

1.42) 1.8 2.07{ 3.9 5.9 3.7 2.7 1.64] 2.22| 3.9 1.14} 1.58

1.3 | 1.55] 1.97] 18.3 8.3 4.2 3.9 1.541 210] 2.5 1.16 | 1.45

1.421 1.60| 1.83¢ 8.0 4.1 3.6 4.2 1.52 1931 2.16| 1.8 | 1.37

1.40| 1.85| 1.64| 4.4 3.45 1 9.3 3.7 1.54| 1.8 1.96( 1.32] 1.31

1.36 1 1.99| 1.70| 3.6 3.35| 6.6 6.0 1.48| 1.69| 1.72) 1.34} 1.28

1.34 | 1.80| 1.62| 3.4 3.1 4.2 6.2 1.581 1.70§ 1.84| 1.28¢ 1.25

1.35] 1.42| 1.74| 3.6 2.9 3.35 ]| 4.1 2.10| 1.49| 5.2 1.14 | 1.17

1.38| 1.62( 1.67] 6.1 2,751 2.95| 3.4 2.11| 1.39| 5.5 1.34| 1.25

1.46 1.64| 1.79| 4.6 2.8 2.75 | 3.7 1.8 1.33| 3.25| 1.16| 1.51

1.39( 1.56 | 1.891 3.7 2.7 2.7 3.8 1.80 | 1.37| 2.8 1.15| 1.8

1.40 1.68| 1.73| 6.6 2.75| 2.55| 3.15| 1.74| 1.37| 2.12| 1.14| L.54

1.40| 149! 1.74| 5.8 2.8 2.55 | 2.9 3.4 1.37) 1.961 1.84} 1.55

1.65 | 1.54 | 1.74 | 4.7 2.30) 2.45| 2.75] 9.8 1.63| L.76) 2.19| 1.31

1.54 | 1.44) 1.69| 6.7 2.6 2.32| 2.6 7.6 1.61] 1.82] 1.62| 1.27

1.48 | 1.50 | 1.66| 6.4 2.55| 2.27| 2.35] 4.1 2.5 2.34 | 1.46| 1.25

1.42 ] 1.53| 1.59| 3.7 2.38 | 13.8 2,381 3.15| 2.10| 1.94| 1.36| 1.33

1.44) 1.52| 2.07| 4.8 2.42 | 20.4 2,46 3.35| 1.83| 1.59| 1.29| 1.25

4] 139 2.7 5.2 2.47| 8.2 2.5 3.9 1.87 ] 1.42] 1.35| 1.08

1.41 1.40( 3.0 4.0 . 4.6 2.6 3.45) 1.67] 1.62| 1.361 1.18

1.381 1.39)| 7.1 3.45 3.9 2.6 2.8 1.57 ) 1.62} 1.28| L.21

1.40 |....... 6.9 3.25 3.45 ....... 2.6 f....... 1.42] L.23}......

Nore.—Observer made no notes concerning ice, Discharge relation probably not affected by ice during
the year ending Sept. 30, 1913.
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MILL CREEK BASIN.
MILL CREEK AT ARLINGTON HEIGHTS, OHIO.

Location.—At Arlington Heights, about 1,000 feet below confluence of East and
West forks of Mill Creek.

Records available.—September 19, 1912, to September 30, 1913,

Drainage area.—109 square miles.

Gage.—Inclined staff fastened to posts on right bank; read daily, morning and even-
ing, to hali-tenths.

Control.—Probably permanent.

Discharge measurements.—Made from boat at section or at low water by wading
both forks. :

Winter flow.—Affected by ice during severe winters.

Accuracy.—Gage-height record considered reliable. Data insufficient for estimates
of discharge. . . -
Cooperation.—Station maintained in cooperation with the division of sewerage of

the city of Cinc'mnati, Ohio. .

The following discharge measurement was made by wading by Bailey and Root:
October 16, 1912: Gage height, 1.41 feet; discharge, 18.1 second-feet.

Daily gage height, in feet, of Mill Creek at Arlington Heights, Ohio, for the year ending
Sept. 30, 1913.

[H. C. Haxris, observer.}]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.52 | 1.55| 1.42( 1.72| 1.95| 2.70 1.45| 1.38) 1.20| 1.20{ 1.20
1.55| 1.50 | 1.65| 1.82| 1.92| 2.10|. 1.40 [ 1.30| 1.20| 1.20] 1.20
1.55| 1.48| 1.58| 2.48 | 1.90| 2.05 |. 1.40 | 1.30| 1L.22} 1.20| 1.20
1.55| 1.42 1.50| 1.80| 1.70( 2.45|. 1.40 ( 1.30| 1.40( 1.20| 1.20
1.55 | 1.42| 1.55} 2.40| 1.48 | 2.20 .35 1.25) 120 1.20{ 1.20
1.48] 1.48| 2.20} 4.08| 1.40| 2.05 1.32| 1.28] 1.20] 1.20| 1.20
1.45| 2.00 1.58f 3.65( 1.42( 1.651. 1.32 | 1.40] 120 120 2.70
1.48| 1.78| 1.58} 4.00| 1.50| 1.90 |. 1.30 | 1.30| 1.20{ 125} 1.20
1501 1.70| 1.52] 2.55| 1.60 | 1.98 |. 1.30 | 1.28| L20] 1.20] 1.20
1.50 | 2.05 | 1.48| 3.70| 1.62| 1.88 126 1.30( 1.25 | 1.40 | 1.20
1.0} 1.55) 1.48| 7.156| 1.72] 1.98 1.22 | 1.25) 1.35| 1L.25| 120
1.50 | 1.55| 1.42| 5.00 1.75| 1.85|. 1.25 [ 1.20| 1.25| 1.20| 1l.22
1.45] 1.581 1.32 ] 2.80| 1.68| 1.80 {. 1.25] 1.18| 1.30| 1.20| 1.20
1.40 ¢ 1.56 1 1.28| 2.50( 1.50 | 2.92|. 175 1.201 1.20| 1.20| 1.20
150 1.52| 142 8.72| 162 2.15 1.40| 1.20| 1L25| 1.25| 1.20
142 1.55| 1.42| 6.16 1.82| 1.95|. 2.60 | 1.20] 1L20| 1.25} 1.20
1421 1.60{ 1L.72| 6.55 1.72 1.8 1.45{ 1.20f 1.20% 1.25] 1.20
1.55| 1.62| 1.68} 3.25| 1.78| 1.80 1.35] 1.20] 1.20| 2.80| 1.18
1.62| 1.560] 1.68| 2.45| 1.82] 1.80 1.30 ) 1.20f 1.20| 1.25| 1.25
1.42 | 1.55] 1.58| 3.72| 1.90| 1.80 1.35 | 1.15] 120 1.20{ 1.20
1.45| 1.52 | 148} 3.8 | 1.95| 2.12|. 1.40} 1.18| L15) L20| 1.35
1.80 | 1.48| 1.32| 3.50| 2.00 | 1.82|. 1.40| 1.15| L20f 120} 1.18
1.98 | 1.48| 1.38| 5.65| 1.72 | 1.90 |- 1.40| L18| L22| 120} 1.20
1.656{ 1.48| 1.40( 3.10 | 1.58| 4.88 1.351 1.25( L25| 1.20] L22
1.60§ 1.42} 1.38| 2.85| 1.70 | 7.40 1.40 | 1.20| 1L20| 1.20| 1.20
1.52 | 1.8 1.48| 2.30| 1.88{....... 1.35| L22}| L20| L20]| 1.20
1.40 | 148 1.58{ 2.10{ 3.90 [....... 1.40 1L18| 165 120 1.18
1.40 | 1.40| 1.48] 2.00| 2.85|....... 1.35] 1.20]| 1.20| L22| 1.25
1.48| 142 L1562} 1.95|.......|.c..... 1.30 1.18} 1L20| 1.25| 1.20
1.50| 1.40| L72] 2.05|.......|....... 1.30 | 118 1.20] L20| 1l.20
1.52{....... 182 196 (... femunnnn 15T R P, 1.200......

NoTE.—Observer made no notes concerning ice. Discharge relation probably not materially affected
by ice during the year ending Sept. 30, 1913.
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MILL CREEK AT CINCINNATI, OHIO.

Location.—At the Eighth Street Viaduct, Cincinnati, Ohio, about three-eighths of a
mile above mouth of Mill Creek.

Records available.—September 10, 1912, to September 30, 1913.

Drainage area.—154 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths.

Control.—Permanent. .

Discharge measurements.—Made from upstream side of bridge or by wading at
the same section.

Winter flow.—Affected by ice during severe winters.

Accuracy.—For greater part of year gage heights are affected by backwater from
Ohio River; therefore estimates of flow can not be made.

Cooperation.—Station maintained in cooperation with the division of sewerage of
the city of Cincinnati, Ohio, for use in connection with its sewerage studies.

Discharge measurements of Mill Creek at Cincinnati, Ohio, in the year ending Sept. 30, 1913.

D
Date. Hydrographer. hS'iz ¥ cha.risg-e.
Feet. Sec.-ft.
Jon. 8| Rootand Zull. .. ...oeeoeeeee oo eeaeee SR 27,65 | | 1,490
23 |..... L L Y PP eeeenas et 35.71 5,170

Daily gage height, in feet, of Mill Creek at Cincinnati, Ohio, for the year ending Sept. 30,
1918.

[Wm. Manning, observer.]

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5.19 | 6.89| 2.79 | 2.34|26.24 | 10.38 |....... 17. 35.23 | 2.64| 2.95|......
5.68 | 5.59| 2.97| 3. . 12.59 |....... 17.12 | 84.32 | 2.70 | 2.95 |......
4.63 | 3.73 | 2.57{ 8. 16.44 |....... 17.01 | 34.34 | 2.76 | 2.84|......
3.67 | 2.47| 2.81} 9. 17.76 |....... 18.60  36.81 | 3.15| 2.841......
2.06 | ~1.81 | 38.22 . 18.00 |....... 19.50 | 35.65 [ 3.04| 2.741......
1.96| 2.04| 3.53 17.71 | 41.09 | 18.90 | 33.37 | 3.17 | 2.60 |......
1.62| 2.38( 2.15 8.99 | 38.30 | 18.41 | 29.98 | 3.16 | 3.10......
1741 2.18] 1.95 14.29 | 33.78 | 17.88 | 33.98 | 2.98 | 4.63|..... .
1.78 ) 2.06| 2.21 17.17 | 24.07 | 16.96 | 24.01 | 2.79 | 3.91{......
178 L9} 6.12 15.29 | 29.95 | 16.94 | 19.74 | 3.28 | 3.86......
1.84[ 2.35| 9.50 8.59 | 28.19 | 15.82 | 19.86 | 3.43 | 3.91]......
2.45| 2.94| 7.31 8.57|27.816.96 | 19.72 | 3.44| 3.92| 2.8
291} 5.10| 6.77 8.69 | 25.37 | 16.95 | 18.92 | 3.48| 3.94| 2.8
2.67| 6.8 | 5.89 9.56 | 33.82 | 16.24 | 19.90 [ 3.50 | 3.93| 2.83
2.67 | 5.51| 4.81 13.12 | 23.41 | 14.82 | 11.93 | 3.24 | 3.93 | 2.83
2.42| 4.69| 3.52 28.88 | 25.16 | 13.22 | 11.93 [ 4.82| 3.93 | 2.84
2.47| 3.09} 2.08 25.18 1 33.28 | 13.21 { 19.27 | 5.22} 2.89| 2.84
2.69| 2.29] 1.87|. 30.68 | 35.78 | 14.94 | 11.89 | 5.68 | 3.94 | 2.84
2.31| 1.89} 1.811.. 38.02135.00 | 17.85 | 11.94} 5.88; 3.92( 2.8
2.43 | 1.89 .94 31.34 | 34.70 | 12.93 | 11.93 | 5.04 | 3.93 | 2.84
2.39 | 1.89| 1.8139.37 | 14.44 | 28.75 | 14.88 | 13.28 | 11.93 | 3.69 | 3.94 | 2.84
3.27 1 1.83| 1.7935.8512.94 | 26.87 | 13.35 | 13.35 | 11.93 | 2.98 | 3.95| 2.84
2.43] 1.83] 1.79|385.92|13.77 | 23.30 | 22.16 | 13.58 | 11.93 | 2.88 | 3.94| 2.84
2.80 ) 1.79| 1.81|35.65 10.21 [ 28,90 | 21.12 | 13.79 | 11.93 [ 2.64 | 3.95 | 2.84
2.26 ] 1.82| 1.3436.71 | 16.64 | 27.08 | 25.76 | 13.88 | 11.93 | 2.64 | 3.94 | 2.8¢
2.58 | 1.96( 1.84 | 35.71 | 14.42 | 47.68 | 20.36 | 23.24 | 11,94 | 2.64 | 2.93| 2.83
2.42( 2.12| 1.88|35.19 | 17.49 | 57.80 | 19.22 | 26.19 |..._... 2.95| 2.93| 2.83
3.44| 2.29| 1.84 | 34.77 22| 18.88 | 26.20 |....... 2.95 2.84
4.57| 2.481 1.84 30.31 18.20 | 34.64 |....... 2.95 |. 2.84
7.29 | 2.58| 2.67|29.34 17.26 | 36.98 | 2.70 | 2.95 |.. 2.84
801 |....... 2.33 |1 27.64 |...... i 36.33 [.......] 2.95 f....iifeainns

. Nore.—Observer made no notes concerning ice. Discharge relation probably not affected by ice dur-
ing the year ending Sept. 30, 1913. Backwater from Ohio River was reported by observer Sept. 10~12 and
A23-30;1 _(zct. 3—54_,2172-31; ov. 1-20, 27-30; Dec. 1-4, 10-16; Jan. 5-6, 14-21; May 26; June 1-6; July 17-22;

ug. 1-4 an f - T - :
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MIAMI RIVER BASIN.
MIAMI RIVER AT HAMILTON, OHIO.

Location.—A single-span highway bridge on High Street, Hamilton, Ohio.

Records available.—February 28, 1910, to September 30, 1913. Flood stages only,
November 16, 1904, to February 27, 1910, reported by the United States Weather
Bureau.

Drainage area.—3,580 square miles.

Gage.—Prior to the flood of March-April, 1913, a vertical staff gage in two sections
fastened to the retaining wall on the left bank of the river about 100 feet above
the bridge; upper section, placed by Weather Bureau in November, 1904, read
from 2.5 to 25.0 feet; lower section, placed by the United States Geological
Survey, extended from 0.5 to 4.0 feet. This gage was destroyed by the flood on
March 26, 1913, and was replaced by the county surveyor April 22, 1913. The
present gage reads from 0.0 to 9.2 feet and is attached to the south side of the
temporary bridge located about 100 feet below the old gage site. Gage heights
for stages above 9.2 feet are determined by measuring the distance from the water
surface to a bench mark on the floor of the bridge. Gage datum has not been
changed. Gage read daily, morning and evening, to half tenths. Limits of use:
Hundredths below 1.5, half tenths from 1.5 to 3.0, and tenths above 3.0 feet.

Control.—Apparently permanent under ordinary conditions. The section at the
bridge shifts to some extent in floods on account of the high velocity.

Discharge measurements.—Made from upstream side of bridge.

Floods.—The maximum stage on record at this station occurred at 3 a. m, March 26,
1913, at gage height 34.6 feet.? (See Pls. III, IV.) The highest stage prior to
1913 was 21.2 feet March 24, 1898, according to the records of the United Staies
Weather Bureau.

Winter flow.—During very severe weather the discharge relation is at times affected
by ice, but for short periods only, as factory wastes probably keep the temperature
of the water above the freezing point,

Regulation.—There are several power plants in Hamilton above the station, but
all the water is returned to the river above the gage.

Diversions.—The Miami & Erie Canal is fed by water taken from Miami River at
Middletown and Miamisburg, Ohio. The quantity diverted is not known, butitis
believed to be a considerable part of the low-water flow.

Accuracy.—Values of ‘‘discharge in second-feet per square mile”” and “‘run-off (depth
in inches)’’ published for this station in previous reports may be misleading and
should be used with caution, if at all. See ‘‘Regulation’’ and ‘‘Diversions.”
The discharge relation was materially changed by the flood of March-April, 1913,
and as no discharge measurements have been made at this station since March
11, 1913, estimates of discharge subsequent to March 25, 1913, have not been
prepared.

The following discharge measurement was made by W. R. King:
March 11, 1913: Gage height, 3.42 feet; discharge, 5,300 second-feet.

1 For information relating to this flood see U. 8. Geol. Survey Water-Supply Paper 334,
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KENTUCKY RIVER BASIN. (ki

Monthly discharge of Miami River at Hamilton, Ohio, for the year ending Sept. 30, 1913.

[Drainage area, 3, 580 square miles.]

Discharge in second-feet.
Month, m.
Maximum. | Minimum. | Mean.

1,660 800 912 | B
1,660 800 1,020 B
2,560 800 914 | B
29,400 1,450 14,000 | B
13,100 1,880 3,410 B

NoTE.—See ““ Accuracy ” in station description.
KENTUCKY RIVER BASIN.
DIX RIVER NEAR BURGIN, KY.

Location.—At highway bridge on Burgin-Buena Vista Pike, 4 miles from Burgin, Ky.

Records avaijlable.—July 2, 1910, to July 16, 1911; October 1, 1911, to September
30, 1913.

Drainage area.—416 square miles.

Gage.—Staff gage attached to abutment of bridge; read once daily to tenths.

Control.—Probably permanent. See ‘‘ Accuracy.” '

Discharge measurements.—See ‘' Cooperation.”

Winter flow.—Discharge relation ordinarily not affected by ice.

Accuracy.—Station has not been visited by United States Geological Survey engi-
neers, who have, however, computed daily and monthly discharge. No discharge
measurements were made during the year ending September 30, 1913, The sta-
tion was last visited September 30, 1910, and the accuracy of the data published
in the following tables depends upon the permanency of the gage and of the con-
ditions of flow since that date. On January 10, 1913, the gage was washed out
and was replaced by the observer on February 15. It was probably set in its
original position, as the lower end rests on top of a rock ledge. On the assumption
that any error in replacing the gage would not be likely to be the same as a change
in the discharge relation caused by a change in the control, the soundings made
by the observer on April 4, 1913, indicate that the gage is correct within a tenth
of a foot and that there has been no change in the cross section of the river at the
gage since July 21, 1910. These soundings indicate that there has probably been
no material change in the discharge relation as expressed by the rating curve
developed prior to 1911.

Cooperation.—Station was established and measurements made by representatives
of the Kentucky Geological Survey and the Madison Electric & Power Co., of
Richmond, Ky.
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Daily gage height, in feet, of Dix River near Burgin, Ky., for the year ending Sept. 30,

[C. P. Kennedy, observer.]
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Daily discharge, in second-feet, of Dix River near Burgin, Ky., for the year ending Sept.

30, 1913.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. [Septe

15 50 | 2,500 | 1,300 | 1,950 927| 452 830 50
20 60 | 2,180 | 1,300 | 1,480 ] 786| 388| a4 50
20| 195| 1,800| ‘786 | 1,080 590 | 388)1,240( 172
26 270 { 1,880} 1,300 554 452 388 830 132
50| 420 | 1,880 | 1,950 554 | 485| 357 665 84
60 | 6, 5,350 | 2,760 519 452 327 554 60
84| 2,670 | 21,700 | 1,950 554 | 452 | 270] 420 50
84 11,240 | 25,100 | 1,300 590 420 219 327 50
115 704 | 17,500 | 1,300 554 420 172 219 50
327 590 | 11,400 786 519 554 172 172 50
298 554 | 6,880 | 1,950 485 590 132 151 41
270 554 | 21,700 | 1,300 420-| 590 132 151 41
244 485 | 13,700 786 665 519 132 115 33
219 485 | 6,880 786 | 7,320 485 132 84 26
172 452 | 3,700 519 | 3,900 388 115 71 15
115 452 | 1,950 519 | 1,730 357 115 15
115 420 f 1,950 485 786 298 115 50 15
115 420 | 5,780 485 704 270 99 50 15
115 420 | 3,700 485 665 219 99 50 15
115 420 | 3,700 485 590 172 132 50 15
99 388 | 5,780 485 554 151 298 41 15
84 388 | 4,720 485 1 1,190 151 | 1,730 50 15
84| 388| 3,700 452 1,140] 151 1,48 15
71 388 | 11,400 452 { 1,030 132 | 2,100 | 1,950 15
60 357 | 6,880 627 | 1,080 151 | 1,190 K 15
60 | 357 | 4,720 927|20,000 244 | 1,080 15
50 | 357 3,700 | 1,950 | 23,600 [ 627 | 1,030 60
50 | 554| 2,760 | 2,580 | 9,770 [ 1,140 | 1,030 41
50| 704 2,760 |... 3,500 [ 665 | 1,030 26
50 704 | 1,950 2,340 665 978 26
....... 2,940 [ 1,300 1,360 [.......| *978 |. 15

o Mean discharge for September estimated, 11 second-feet.
NotE.—Daily dischar(gle computed from a rating curve fairly well defined hetween 50 and 6,550 second-

feet (gage heights 0.3 an

12,7 feet). Above 6,550 second-feet the rating curve is simply an extension and

discharge values above that goi:ut should therefore be used with caution. See ’Accuracy” in station

description and footnote to table of daily gage heights.
Monthly discharge of Dix River near Burgin, Ky., for the year ending Sept. 30, 1913.
[Drainage area, 416 square miles.]
Discharge in second-feet. Run-off

(depth in

Month. Per i:llrca 1es on

Maximum. | Minimum.| Mean, | square inage

l.gnjle. area).

October. .. 41 15 24.3 0.058 0.07
November...............c....oia 327 15 108 . 260 .29
December. «u. .o 6, 000 50 787 1.8 2.18
JANUATY « e ceeemee e eameeeeeeeneee 25,100 1,300 | 6,800 16.3 18.79
FODIUALY - o e oo oe oo 2,760 452 | 1,000 2,62 2.73
] 1 SN 23,600 420 2,940 7.07 8.15
7N 13 1 1,140 132 4! 1.08 1.20
TS 2R 2,100 99 557 1.34 1.54
B 1,950 41 350 .41 .94
BT 3 172 15 39.9 . 096 11
AUgUStee oo 270 11 50.5 .121 .14
September. . ...l 11 .026 .03
The year.......coovuoemiiiaaaaiaaai e 25,100 | .eennnnnnn. 1,110 2.67 36.17

NotE.—See “Accuracy ” in station description and footnote to table of daily gage heights.
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WABASH RIVER BASIN.
WABASH RIVER AT MOUNT CARMEL, ILL.

Location.—At Southern Railway bridge at Mount Carmel, I11., 1} miles below mouth
of White River and immediately below mouth of Patoka River.

Records available.—June 16, 1884, to November, 1904, United States Corps of
Engineers; November, 1904, to- September 30, 1913, United States Weather
Bureau.

Drainage area.—28,600 square miles. (Revised since last report.)

Gage.—Staff gage attached to pivot pier of drawspan, read once daily to tenths.

Control.—Practically permanent.

Discharge measurements.—Made from downstream side of bridge. There are
numerous overflow openings in the railroad embankment east of the railroad
bridge.

Floods.—The flood of March-April, 1913, reached a height of 31.0 feet on March 30;
maximum stage published by United States Weather Bureau prior to 1913, 28.3
feet August 7, 1875.

Winter flow.—The discharge relation may be affected by ice for a week or so at a
time during December, January, and February.

Accuracy.—Data insufficient for estimates of discharge.

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

No discharge measurements were made at this station during the year end'ing
September 30, 1913.

Daily gage height, in feet, of Wabash River at Mount Carmel, Ill., for the year ending
. Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
4.4 2.2 2.3 1.9 23.8 6.3 | 29.2 7.1 4.2 2.6 1.9 1.8
4.2 2.2 2.3 1.9 23.3 9.0 28.2 7.0 4.1 2.6 1.8 1.6
4.1 2.9 2.3 1.9 22.8| 10.0| 27.2 6.9 4.6 2.6 1.8 1.5
3.6 3.3 2.2 1.9 21,4 10.3 | 26.4 6.6 4.8 2.6 1.8 1.4
3.1 3.5 2.1 2.0} 19.4) 10.3| 257 6.3 4.6 2.6 1.8 1.3
2.8 3.6 2.1 2.2 16.7| 10.3| 24.9 6.1 4.4 2.6 1.7 1.2
2.6 3.7 2.3 2.9 13.4| 10.0| 24.2 58 4.1 2.5 1.7 1.2
2.4 3.7 2.3 6.4 10.4 9.7 23.6 5.5 3.9 2.5 1.6 1.2
2.2 3.7 2.2 9.9 8.3 9.3 23.0 5.3 3.7 2.4]- 1.6 1.2
1.9 3.8 2.2 | 12.1 7.4 9.0| 22.6 5.1 3.6 2.3 1.6 1.2
1.8 3.8 2.2 13.6 6.9 871 22.3 5.0 3.4 2.3 1.6 1.2
1.7 3.9 2.21 15.6 6.8 83| 22.0 4.8 3.2 2.3 1.6 1.2
1.7] 40| 22| 17| 6.7 86( 271 46| 32| 23 1.6 12
1.7 4.1 2.1 17.4 6.4 10.1| 21.4 4.5 3.1 2.3 1.6 1.2

L7 4.1 2.1] 180 6.2 12.7| 211 4.4 3.1 2.3 1.6 1.3
1.7 4.0, 2.0] 18.4 6.1 13.7| 21.1 4.3 3.1 2.3 2.2 1.4
1.6 3.8 1.9 19.5 6.0 14.21 21.2 4.3 3.0 2.3 2.5 1.4
1.5 3.7 1.9( 20.3 6.0 | 14.4 21.2 5.1 2.9 2.2 2.6 1.4
1.4 3.5 1.9 20.8 59| 14.21 21.1 5.3 2.8 2.1 2.7 1.4
1.8 3.4 1.9 21.2 58| 13.4] 20.6 5.3 2.8 2.7 2.6 1.4
2.0 3.3 2.0} 21.8 5.8 12.2) 19.6 5.3 2.7 4.0 2.7 1.6
2.1 3.3 2.1 22.0 6.3 | 1.9} 17.6 5.2 2.6 4.6 2.7 1.8
2.2 3.1 2.2 22.3 6.5| 13.4| 14.2 5.2 2.6 4.6 2.7 1.8
2.2 3.0 2,21 22.6 6.7 13.6| 11.4 4.8 2.6 4.2 2.9 1.8
2.2 2.9 2.2 22.9 6.7 | 18.3 9.9 4.5 2.8 3.7 3.6 1.8
2.1 2.8 2.1 23.3 6.5| 21.4 8.9 4.3 2.9 3.2 3.4 1.8
2.1 2.7 2.0 23.5 6.4 23.0 8.3 4.2 2.9 3.0 2.7 1.8
2.1 2.6 1.9( 23.9 6.3 | 24.8 7.8 4.4 2.8 2.8 2.4 1.7
2.1 2.5 1.8 24.2 . 7.3 4.3 2.7 2.7 2.3 1.6
2.1 2.4 1.8 | 24.3 7.2 4.2 2.6 2.3 2.2 1.5
2.1 ..., 1.8 24,2 |.......0 30.2....... 4.2 |....... 2.0 2.0 ......

NotE,—Observer made no notes concerning ice. Discharge relation probably not affected by ice during
the year ending Sept. 30, 1913. .
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EAST BRANCH OF WHITE RIVER AT SHOALS, IND.

Location.—At highway bridge between East Shoals and West Shoals, Ind., a short
distance above the Baltimore & Ohio Southwestern Railroad bridge.

Records available.—June 25, 1903, to July 21, 1906; October 12, 1908, to September
30, 1913.

Drainage area.—4,900 square miles.

Gage.—Standard chain gage attached to bridge. The gage datum was raised 61 feet
on January 1, 1909, to agree with that used by the United States Weather Bureau.
From January 1 to June 30, the gage was read once daily in the morning to tenths.
During the remainder of the year it was read daily, morming and evening, to
tenths. Limits of use: Half tenths below 4.5 and tenths above 4.5 feet.

Control.—Solid rock; permanent.

Discharge measurements.—Made from downstream side of bridge.

Fleods.—The flood of March-April, 1913, reached a stage of 42.2 feet at 7 a. m, March
28. Maximum gage height ag published by the United States Weather Bureau
prior to 1913, 34.1 feet, March 30, 1904; flood of March, 1897, said to have been
1 to 14 feet higher.

Winter flow.—In severe winters discharge relation affected by ice during portions
of January and February; in ordinary winters there is little if any ice at the
station. .

Accuracy.—Station was not visited by engineers of the Geological Survey during
1912 and 1913. On December 5, 1914, the station was visited, the bench marks
and elevation of the zero of the gage checked with wye level and a discharge
measurement made. Because of an error in the gage, found on the above date,
the daily gage height and values of daily and monthly discharge from July 1 to
December 31, 1912, as published in Water Supply Paper 323 are in error. The
corrected daily gage height and daily and monthly discharge are given in the
following tables.

The discharge measurement (gage height 2.23 feet) made on December 5, 1914,
checks the low-water portion of the rating curve, but as no discharge measurements
have been made at the higher stages nothing is known as to the effect of the
extreme flood of March-April, 1913, on the discharge relation at the higher
stages. Consequently no estimates of discharge subsequent to March 25, 1913,
have been prepared for publication.

The discharge rating table used October 1, 1912, to March 25, 1913, is based on
discharge measurements made during 1909, 1910, and 1911, and the form or
previous curves. The rating curve reverses at about 3,980 second-feet (gage
height 4.5 feet), is drawn as a tangent above 17,000 second-feet (gage height 11
feet), and is fairly well defined throughout the range of stage over which it has
been used.

Cooperation.—Gage readings are furnished by the United States Weather Bureau
part of the year.

No discharge measurements have been made at this station during the year ending

September 30, 1913.

48520°—WsP 353—15—6



to Sept. 30, 1913.
[G. H. Rowe, observer.]

ing ice. Discharge relation probably not materially affected
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Daily gage height, in feet, of East Branch of White River at Shoals, Ind., from July 1, 1912,
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Daily discharge, in second-feet, of Bast Branch of White River ot Shoals, Ind., from July 1,
1912, to Mor. 25, 1913.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
500
785
740
930
985
985
785
1,220
1,100
1,160
2,000
3,000
2,640
2,000
1,580
Day. Oct. Nov. Dec. Jan. Feb. Mar.
1,500 985 610 830 15,000
1,430 785 650 1,160 , 460
1,040 830 1,100 1,290 8,380
1,040 880 650 1,740 7,280
930 985 570 1,580 5,210
880 985 610 3,000 5,680
880 1,100 785 6,830 5,210
930 1,160 695 15,000 4,480
880 1,220 880 18,400 3,980
740 1,040 1,220 | 17,900 3,000
570 930 1,160 20, 600 3,730
570 | 1,220 1,100| 27,200 3,240
650 830 28, 600 3,080
610 830 570 28, 600 3,000
740 1,040 570 | 28,800 3,000
570 830 a 695 30,000 2,530
785 930 880 33, 200 3,000
650 1,040 535 35, 2,760
695 1,160 610 35,000 3,000
695 1, 785 | 33,800 3,000
535 985 785 35,400 3,730
930 985 740 | 37,100 3,730
650 880 695 | 38,200 4,230
830 695 610 40,000 4,230
930 650 570 40,000 3,980
880 930 695 39,200 3,240
650 930 740 | 38,400 3,240
610 830 740 | 38,000 4,480
880 610 610
785 650 650
930 |.......... 610

a Dec. 16 observer reported: ¢ Rise evidently due to gates in dam at Williams.»’
Nore.—See “ Accuracy’’ in station description.
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Monthly discharge of East Branch of White River at Shoals, Ind., for the years ending
Sept. 80, 1912-13.

[Drainage area, 4,900 square miles.]

Discharge in second-feet. (dR‘”%'If ft
epth in
Month. incheson |AAcCU-
Maximum. | Minimum. | Mean slngre drainage | Y-
aximum. . - | saua e areay.
Loo| 7,400| 151 74| B.
1660 | 5660 | 116 129 C.
2,880 8,560 1.75 2.02 | B.
............ 7780 | 159 183D,
............ 8,060 1.64 1.77 | D.
6,830 22,000| 4.49 5.18 | C.
7720 | 17,900 | 3.65 407 | B.
3730 14600 298 3.44 | A,
1,580 2,220 .453 .51 | B.
740 3,660 .47 .86 | A.
465 3,130 639 L4 LAl
500 1,360 278 31{ B.
45| s8550| L7 2.76
535 819 167 A9 A
610 934 191 211 A
535 740 151 171 A
830 | 24,700| 5.04 58 | B
2,530 | 4640 | - .047 99| B

Note.—See “Accuracy” in station description. Values for months October, 1911, to June, 1912, are
republished from previous reports to complete the year ending Sept. 30, 1912,

TENNESSEE RIVER BASIN.
FRENCH BROAD RIVER AT ASHEVILLE, N. C.

Location.—At highway bridge, known as Smith’s bridge, about 1 mile below the
Southern Railway station at Asheville, about 2 miles below the mouth of Swan-
nanoa River. Smith’s bridge is one-fourth mile above the new Southern Railway
bridge and about one-fourth mile below a concrete highway bridge recently
completed.

Records available.—March 19, 1903, to September 30, 1913. The United States
Weather Bureau has maintained a gage at this point since March 19, 1903, and
during 1904 a number of discharge measurements were made by the United
States Geological Survey. Since January 1, 1905, the discharge measurements
have been continued by the United States Geological Survey and the gage heights
have been furnished by the United States Weather Bureau.

Drainage area.—987 square miles.

Gages.—Vertical staff attached to one of the bridge piers and an auxiliary chain gage
attached to the bridge in the first panel to the left of the staff gage. The staff
gage ends at zero and the chain gage is used for readings below zero. Both gages
are adjusted to the same datum, which has remained unchanged since they were
established. Gage read once daily to tenths.

Control.—Practically permanent. Channel at measuring section broken by three
piers of the highway bridge. Bed of river is mostly rock but is not excessively
rough. Current good at all points. ‘

Discharge measurements.—Made from the downstream side of the highway bridge.

Floods.—The flood of August 31, 1910, reached a height of about 8.8 feet by the gage
datum. Stage of 10.6, ‘‘date unknown,’’ reported by the United States Weather
Bureau.
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TENNESSEE RIVER BASIN.

Accuracy.—The construction of a new railroad bridge across the river about 1,500

Winter flow.—Not affected by ice.

ing revision

feet below the gage in 1907-8, caused changes in channel necessitat;

The cofferdams caused temporary and variable

changes during 1908, but since the completion of the work comparatively perma-
nent conditions of flow have been reestablished. Data are considered reliable,
though no discharge measurements were made during the year ending September

30, 1918.
Cooperation.—Gage heights are furnished by the United States Weather Bureau.

of the discharge rating curve.

t Asheville, N. C., for the year ending

wWer a
, 1913,

Sept. 30

ight, in feet, of French Broad R

Daily gage

Aug. |Sept.

July.

June.

May.

Apr.

Mar.

Feb.

Jan.

Dec.

Nov.

Oct.

Day.
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Daily discharge, in second-feet, of French Broad River at Ashe;n'lle, N. C., for the year
ending Sept. 30, 1913.

Day. Oect. | Nov. | Dec. | Jan. | Feb Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1, 2,600 | 4,980 | 4,350 | 2,060 | 1,820 | 1,490 | 1,190 | 1,100
1,390 | 1,820 | 3,410 | 3,590 | 2,060 | 1,820 | 1,390 | 1,820 | 1,010
1,390 | 1,710 | 2,460 | 3,590 | 2,060 | 1,710 | 1,290 | 1,390 | 1,010
1,600 | 2,750 | 1,820 | 3,240 ( 1,940 | 2,320 | 1,490 | 1,290 | 1,010
1,390 | 2,600 | 1,710 | 3,240 | 1,940 | 2,060 | 2,600 | 1,100 | 1,710
1,290 | 2,320 | 1,600 | 2,910 | 1,940 | 2,060 | 1,940 | 1,490 | 1,600
1,290 | 1,940 | 1,600 | 2,750 | 1,940 | 1,820 | 1,390 | 1,490 | 1,190
1,200 | 1,720 | 1,290 | 2,600 | 2,190 | 4,150 | 1,190 | 1,710 | 1,100
1,390 | 1,600 | 1,290 | 2,600 | 2,190 | 3,240 | 1,190 | 1,820 | 1,100
1,290 | 1,490 | 2,750 | 2,460 | 2,060 | 2,600 | 1,190 | 3,240 | 1,010
1,290 | 1,490 | 2,600 | 3,770 | 1,820 | 2,190 | 1,190 | 2,060 920
1,290 | 1,600 | 2,320 | 8,510 | 1,820 | 1,820 | 1,290 | 1,600 920
1,290 | 1,710 | 1,490 | 7,960 | 1,710 | 1,820 ( 1,290 | 1,940 920
1,290 | 1,490 | 10,200 | 5,900 | 1,710 | 1,710 [ 1,190 | 1,490 | 920
1,190 | 1,490 | 16,200 | 6,140 | 1,820 | 1,600 | 1,190 ( 1,600 | 1,290
1,190 | 1,490 | 15,600 | 5,200 | 1,820 | 1,600 | 1,190 { 1,820 | 1,600
1,190 | 1,390 | 11,100 | 4,350 ( 1,820 | 1,490 | 1,100 | 1,390 | 2,600
1,190 1,820 | 1,390 | 1,010 | 1,290 | 2,060
1,190 1,940 | 1,010 | 1,190 | 2,060
1,190 1,820 1,100 | 1,820
1,190 1,600 | 1,390 | 1,390 | 3,070
1,290 1,490 | 1,010 | 1,190 | 2,750
1,290 1,490 | 1,010 | 1,190 | 1,820
1,600 1,710 | 1,290 | 1,820 | 1,490
2,460 1,600 | 1,190 | 1,490 | 1,390
2,060 1,600 | 1, 1,010 | 1,290
1,940 1,490 | 1,710 | 1,010 | 1,190
5,660 1,600 | 1,600 | 1,010 | 1,190
3,770 1,490 | 1,490 | 1,010 | 1,100
2,600 1,040 | 1,190 | 2,190 [ 2,390
2,320 |-ooooo.f 5,430 {.......| 1,940 |....... 1,490 | 1,390 |......

NoTE.—Daily discharge determined by means of a discharge rating curve well defined between 920 and
10,800 second-feet (gage heights —0.5 and 4.5 feet).

Monthly discharge of French Broad River at Asheville, N. C., for the year ending Sept. 30,
1913.

[Drainage area, 987 square miles.]

i Discharge in second-feet. (‘Ilhmf 1
epth in
Month. Per fhches on 1:§§u-
Maximum. | Minimum. | Mean. square dreinage v
mile area).
1,600 1,010 1,160 1.18 1.36 | B.
3,240 1,010 1,240 1.26 1.41 | B.
2,190 1,100 1,290 1.31 151 | B.
5,660 1,190 1,690 .71 1.97 | B.
4,980 1,290 2,000 2.03 2.11 | A.
16,200 1,290 5,460 5.53 6.38 | B.
8,510 2,190 3,640 3.69 412 | A,
7,160 1,600 2,290 2,32 2.68 1 A,
4,150 1,390 1,900 1.93 2.15 | A,
2,600 920 1,340 1.36 1.57 | B.
3,240 1,010 1,510 1.53 1.76 | B.
3,070 920 1,450 1.47 1.64 | B.
Theyear...............o.oooooo. 16, 200 920 2,080 2.11 28. 66
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TENNESSEE RIVER AT CHATTANOOGA, TENN., FLORENCE, ALA., AND
JOHNSONVILLE, TENN.

The long-time records of gage height and discharge for Tennessee
River at Chattanooga, Florence, and Johnsonville, contained in the
following pages, afford a basis for estimating the flow of the river at
any point on the middle and lower sections of the Tennessee by
means of a study of relative drainage areas.

The discharge at Florence and Johnsonville has not been com-
puted for the earlier years of the gage-height records for reasons
stated in the descriptions of those stations. For periods for which
discharge estimates are not published, information concerning the
gage and daily gage-height record is given in detail to enable those so
desiring to make such close study of the data for the earlier years as
may be needful in connection with any problem. All such estimates
should be used with due caution.

The following table shows the mean annual discharge at the three
stations, derived from records extending back to 1875 at Chattanooga
and to 1895 at Florence and Johnsonville. To make the results entirely
comparable, the Chattanooga record has also been computed for the
19-year period 1895-1913.

Mean annual discharge and drainage areas for Tennessee River at Chattanooga, Florence,
Johnsonwille, and its mouth.

Drainage area. Period. Meancﬁggl dis-
Dirsta.nce P P

rom er cent er cent

Station. mouth [ Years of esti-

(miles).a | Square drainage endin: Length Second- mated
miles. area | gotc s | (vears). feet. | discharge

at pt. 5. at

mouth, mouth.
Chattanooga. ............ 464 21, 400 53 | 1875-1913 39 39, 500 63
Do, 464 21 400 53 | 1895-1913 19 37, 500 60
Florence..... .- 256 30 800 76 | 1895-1913 19 51,600 82
Johnsonville. . 96 38, 500 95 | 1895-1913 19 b 60, 900 97
Mouth...._............... 0 40, 700 100 | 1895-1913 19 ¢ 63, 100

@ From results of survey by the United States Engineer Corps.

b Mean at Johnsonville, 1890-1913 (24 years), 62,700 second-feet.
ofcr l]élgzlmated from Johnsonville discharge and fact that run-off per square mxle decreases toward mouth
The ratios of monthly and yearly mean discharge, given in the fol-
lowing table, together with the drainage area ratios afford a convenient
means of comparing the published rocords of discharge for the three
stations. Under normal conditions the ratios of discharge should
always be less than unity, because in computing the ratios, the values
for the station with the smaller drainage area are placed in the num-
erator. In general the discharge ratio is expected to be greater than
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the drainage area ratio because the run-off per square mile usually
decreases from the source toward the mouth of a stream.

All the ratios of mean annual discharge for the 19-year period,
1895-1913, shown by the table, are greater than the corresponding
drainage area ratios, indicating that the general law holds true for
Tennessee River. A very close agreement among discharge ratios
for stations so widely separated as Chattanooga, Florence, and
Johnsonville can not be expected because of the variable factors
involved, such, for example, as the intensity and distribution of pre-
cipitation. Some seeming inconsistencies in the ratios are explained
by a rise at the end of the month, which affects the upper station
more than the lower station before the end of that month, as, for
example, October and November, 1878. Ratios for two stations
may be expected, however, to follow some general law, and in this
way the ratios afford a rough check on the applicability of the rating
curves for the periods over which they are used, and also a means of
discovering gross errors in the data.

Ratios of discharge of Tennessee River at Chattanooga, Tenn., Florence, Ala., and John-
sonwille, Tenn., for the years ending Sept. 30, 1890-1913.

. Chattanooga Chattanooga Florence
[Drainage area ratios: —gyorence =70 Johnsonville —-°® Johmsonville

=.80.)e

Chattanooga, | Chattanooga Florence
Month. Florence | Johnsonville | Johnsonville

November..

a The ratios of the average mean annual discharge for the 19 years 1895-1913 given in the table on page
7 are: Chattanooga Chattanooga Florence
87 are: “forence -7 Johnsonville %% Fohnsonville - %5 .,
b Discharge at Johnsonville estimated. Seeo ¢ Backwater’ in station description.
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Ratios of discharge of Tennessee River at Chattanooga, Tenn., Florence, Ala., and Jokn-
sonville, Tenn., for the years ending Sept. 30, 1890—. 1913—Continued.

Month.

Chattanooga

Chattanooga

Florence

Florence

Johnsonville

Johnsonville

October
November.

November.
December .

bbb

Ind .

ERPEET T

8

8

qe2n

.75
.83
.8

92

.86
1.0

.85

a Discharge at Johnsonville estimated. See “ Backwater *’ in station description.



90 SURFACE WATER SUPPLY, 1913, PART IIl.

Ratios of discharge jgf Tennessee River at Chattanooga, Tenn., Florence, Ala., and John-
en

sonville, n., for the years ending Sept. 30, 1890-1918—Continued.
M Chattanooga | Chattanooga Florence
onth. Tlorence | Johnsonville | Johnsonville
1897.
0.82 0.85 1,04
November. . .87 .92 1.05
.80 .67 .84
73 .63 .86
.95 .92 97
.57 .50 .88
.68 a,47 @, 68
.80 .70 .88
1.01 .99 .98
97 .99 102
.89 .81 .91
.78 .75 .97
.73 .63 .87
17 .86 111
.70 73 1.05
.67 .58 .87
.65 a,52 a, 80
.67 a,47 e, 70
.75 2,61 a, 82
.69 a,55 .79
.82 72 .88
.88 .84 .96
1.04 1.04 1.00
.92 .87 .95
101 1.06 1.05
.78 .67 .86
.99 103 1.04
.93 .04 1.02
.85 .82 .96
.67 .50 .75
.69 .62 .90
.67 .62 .93
.70 @, 50 a, 71
.88 .79 .90
.04 .96 1.02
.90 .93 1.03
.76 75 .99
.84 .91 1.09
74 .66 .88
L0774 T N 74 .83 113
75 .85 1,14
.59 .56 .95
.63 .56 .89
.73 .63 .86
<72 .63 .87
.45 .37 .81
.7 .57 .80
.55 .39 .70
.68 .41 .61
.75 .68 .90
.89 . .96
.64 .52 .82
OCtober. . ..o iciicieiccneieaea .75 .71 .94
.98 .76 .78
72 .62 .86
.66 .56 .85
.63 .51 .80
.72 .73 1.00
72 .65 .9
.88 .85 .96
.86 .74 .86
.90 .86 .95
.81 .78 97
.76 .67 .88
BT .77 .69 .90

¢ Discharge at Johnsonville estimated. See ¢ Backwater ”’ in station description.

~
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Ratios of discharge ;f Tennessee River at Chattanooga, Tenn., Florence, Ala., and John~

sonville, Tenn., for the years ending Sept. 30, 1890-1913—Continued.
Mont Chattanooga | Chattanooge | Florence
onth. TFlorence | Johnsonville | Johnsonville
October 0.84 0.83 0.99
November. .89 .90 1.02
.89 .93 105
.65 57 .88
.65 .52 .80
.70 .61 .88
.63 .42 .67
. .88 .79 .91
.99 .98 97
.97 97 100
.85 . .99
.94 .98 1.05
.74 .64 .87
October .87 .81 .93
November. .96 .95 .99
December. .65 a.45 e, 69
.68 .53 .78
.60 .50 .8
.71 a, 61 a, 86
77 .65 .85
.75 .63 .85
.75 .60 .81
.84 .80 .95
.86 .83 -9
.81 .75 .93
.71 .60 .84
77 .74 .96
.85 .81 .95
.81 .72 .90
W77 .68 .89
93 92 99
.69 .64 .93
.62 a.43 2.68
.88 .84 .95
.80 .72 .90
.88 .82 94
.87 .89 1.02
5.80 .78 .97
W7 .69 .89
OO L. oo 5.72 .69 b.97
5.83 .85 51.03
.84 .79 .94
.69 .55 .80
.62 57 -9
.65 .48 .73
.84 .82 97
.74 .60 .81
.76 .68 .89
.76 .70 .92
.94 .95 1.02
.75 .67 .90
.73 .63 .87
ik .72 .94
.75 .65 .86
.72 .63 .88
.67 .58 .87
.78 .64 .82
.63 .54 .86
.74 a.56 a.75
.87 .79 .90
.94 .95 1.01
.81 .73 .90
.93 .87 .93
.84 .84 1.01
W77 .68 .88

o Discharge at Johnsonville estimated. See ¢ Backwater ’’ in station description.
b Discharge at Florence estimated. See “Daily discharge’” in station description.
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Ratios of discharge of Tennessee River at Chattanooga, Tenn., Florence, Ala., and John-
sonville, Tenn., for the years ending Sept. 30, 1890-1913—Continued.

Chattanooga | Chattanooga | Johnsonville
Month. Florence | Johnsonville | ~ Florence
0.68 0.57 0.84
.85 .61 .71
.82 .61 .74
.69 a.55 a, 80
.66 a.52 a.79
.67 a.51 a, 77
.89 .81 .91
.60 .37 .62
.95 .85 .90
.91 .78 .86
97 .89 .91
.91 .91 1.00
76 .60 .79
.86 .68 .79
.94 .99 1.05
.79 .69 .87
January ... .77 .64 .83
February .65 a, 52 a. 80
March ... .70 a 57 ! a.82
April .. .79 e.62 .79
.81 a. 60 a.74
.96 .74 i
M .80 .86
1.08 1.00 .93
.83 .65 .78
.79 .65 .82
.98 .94 .96
1.03 .86 .84
.83 .81 .97
.76 .67 .87
.65 .59 .90
.65 .47 .72
.67 .52 .78
.75 .64 .86
.69 .60 .88
.80 .68 .85
.91 .84 .92
.92 .85 .92
.74 .62 .84
October...... .. ...l s .32 .7 .g
.81 .68 .
.78 .70 .89
.69 .53 7
.66 .50 .76
.71 .55 77
.78 .52 .67
.76 .71 .93
.72 .62 .86
.65 .52 .81
.87 .78 .89
.90 R .94
.74 .60 .82
.78 .68 .88
.75 .67 .90
.7 .68 .95
.64 .57 .90
.66 .53 .80
.77 .70 .91
.54 .43 .79
.80 .66 .82
.84 .70 .84
y .73 .62 .85
August................. .7 .56 77
September .98 .79 .80
The year .67 .56

o Discharge at Johnsonville estimated. See ¢ Backwater *’ in station deseription.
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Ratios o}’ discharge o, T/ Tennessee River at Chattanooga, Tenn., Florence, Ala., and John-

sonville, ., for the years ending Sept. 30, 1890-1915—Continued.
Month Chattanooga | Chattanooga | Florence
onth. Florence _ | Johnsonville | Johnsonville
October 1.02 0.94 0.93
November .95 .85 .89
December .51 .36 .72
January ..... .53 .34 .64
February .64 .52 .82 .
March.. .60 a.51 a.85
April .60 a. 48 a.81
v .63 a.49 @.78
June .77 .67 .88
July (...l .73 .60 .83
August .77 .70 .91
September - .. .79 .75 .95
THE FOaE . oot te e et ieee e eeie e enaaaaan 64 51 .80
1913
October ..... .80 .66 .82
November .. .87 .75 .86
December . .73 .60 .82
January ... .61 a. 47 .77
February . .52 a.39 e 75
March .67 a.55 e.83
April. .60 a. 41 a.68
Y - .85 .86 1.02
June .. .78 .66 .85
July ...... .81 .70 .86
August...... 80 .71 .89
September 78 .7 .91
e Fear .. oot eeeiieeeieaee e .67 .53 .80

a Discharge at Johnsonville estimated. See < Backwater >’ in station description.

It will be observed that the Florence-Johnsonville ratios are greater
than unity for a number of the low-water months during the earlier
years of the records. This indicates that the Johnsonviile rating
table as applied to the observed gage heights yields discharge values
that are too low at low stages prior to about 1900. There are no
data upon which to base a change in either the rating table or the
observed gage heights, and no change has been made, even though
the comparisons with other stations indicate that the low-water
record at Johnsonville may be in error. Where the ratios of the
monthly means differ widely from the ratios of the average mean
annual discharge the data should be used with due caution.

TENNESSEE RIVER AT CHATTANOOGA, TENN,

Location.—At Hamilton County highway bridge in the city of Chattanooga, just
below Chattanooga Island, 4 miles below South Chickamauga Creek, 3 miles
above Chattanooga Creek, 188 miles below the junction of French Broad and
Holston Rivers, and 464 miles above the mouth of the Tennessee.

Records available.—April 1, 1874, to October 21, 1913. The records of stage kept
by the United States Weather Bureau subsequent to October 21, 1913, can not
be utilized for computing discharge because of the operation of the power plant
at Hales Bar, 33 miles below Chattanooga. All available data are published in
this report. Some of the data have previously appeared in the following
reports of the Geological Survey: Part IV of the Eighteenth to Twenty-second
Annual Reports, and Water-Supply Papers 11, 15, 27, 36, 39, 48, 52, 65, 75, 83,
98, 128, 169, 205, 243, 263, 283, 303, and 323.
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Drainage area.—21,400 square miles (measured from topographic sheets).

Gage.—Standard gage consists of a sloping iron section (railroad T rail) bolted to
rock and a vertical timber attached to the rock cliff on the left bank at the foot
of Lookout Street, about 200 feet upstream from the bridge. It was erected
October 31, 1884, and is owned by the United States Weather Bureau. An
automatic recording gage, which makes its record in the Weather Bureau office
at Chattanooga, was installed December 30, 1902 (see ‘‘Accuracy”). There is
also a vertical section of brass gage attached to the pier nearest the left bank, and
recently half-foot graduations have been painted on the pipe incasing the record-
ing gage float, to be read from the bridge with the aid of a glass. The original
gage was established in 1874. The datum is believed to have remained the same
for all the gages. The sea-level elevation of the zero of the gage, as published by
the Weather Bureau, is 617.8 feet, and is said to correspond to the low-water mark
of September, 1839.

Descriptions of the gages maintained at this station are contained in ‘‘Daily
river stages,”’ published by the Weather Bureau, and ‘‘Stages of the Mississippi
River and of its principal tributaries,”’ published by the Mississippi River Com-
mission.

Bench marks.—Following description taken from ‘‘Stages of the Mississippi River
and of its principal tributaries,” for 1913:

Bench mark now in use is the top of water table on southeast corner of United
States post-office building on Eleventh Street, between Market and A Streets.
Elevation above zero of gage, 74.37 feet. )

Another bench mark is described as follows, in ‘‘Daily river stages, Part X,”’
published in 1911:

U.S.B. M. 81, bolt on downstream side of second pier from left bank of Chat-
tanooga highway bridge, is 6.7 feet above zero of the gage and 624.5 feet above
mean sea level.

Daily gage height.—Taken from published reports of Mississippi River Commission
and the original records and published reports of the United States Weather
Bureau and published to tenths of a foot. The values are believed to represent
one reading a day at about 7 a. m., central time, except from May 24, 1897, to
July 10, 1900, during which time the values represent the mean of two readings
a day, one in the morning and the other in the afternoon. See ‘“Accuracy” for
note relative to recording gage observations.

Control.—Probably permanent or nearly so during period covered by records avail-
able. Hales Bar dam, 33 miles below Chattanooga, now constitutes the control.

Discharge measurements.—Made from downstream footway of bridge; elevation
about 100 feet above the water at ordinary stage. The results of the five dis-
charge measurements, made during 1891-92, in the table on page 96, were taken
from page 174 of ‘‘Discharge observations, Mississippi River and its tributaries
and outlets, 1895-1897,” published by the Mississippi River Commission, and
reduced to three significant figures. Additional results are given by the United
States Engineer Corps in a table of ‘‘discharge measurements,”” published on
plate 182, House Document 360, Sixty-second Congress, second session, but it is
believed that the heading of the table is misleading and that the results given in
the table on pages 96-97 of this report are the only ones that are from field deter-
minations of discharge.

Daily discharge.—Computed for entire period covered by daily gage-height records
from dischargerating tables on pages97-100, upon which the periods of applicability
are noted. Some of the values in the following tables differ from those published
in previous reports. The changes are the result of differences of interpretation,
based upon more completé data than were available when the estimates of dis-
charge for the respective years were first prepared. The same dischargerating
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table was used in this report from April 1, 1874, to March 15, 1909, because it ig
believed that, on the whole, the best results are thus obtained, although some
measurements, such as those made during the calendar years 1899-1902, plot
consistently about 5 to 10 per cent off the curve from which the table was pre-
pared. The changes in the discharge relation subsequent to March 15, 1909, are
believed to be due to operations in the river channel below Chattanooga. The
discharge measurement made April 19, 1909, indicates a change in the discharge
relation since October 17, 1906, the date of the last previous discharge measure-
ment, March 16, 1909, was selected as the date of change.

For January 15-22, 1893, gage observer reported ‘‘frozen’’ and daily dlscharge
was interpolated.

Duration of flow.—The table on pages 149-150 gives the number of days in each year
that the daily discharge as given in the tableson pages 120-140 was less than certain
limiting values which are given in the first column of the duration table. The
theoretical horsepower correspondmg to each limiting discharge is also given. By
subtraction the table gives the number of days each year that the daily dlscharge
was between the respective limits. For example, during the year ending Sep-
tember 30, 1904, the daily discharge was less than 12,000 second-feet and equal
to or greater than 11,000 second-feet for 16 days. The tablealso gives, by subtrac-
tion, the number of days each year that the daily discharge was equal to or greater
than the respective limiting values of discharge, and by reference to the discharge
rating table the discharge for any year may be expressed in terms.of gage heighi.
During the year ending September 30, 1904, for example, the daily discharge was
equal to or greater than 20,000 second-feet for 149 days, or the stage of the river
was greater than 3.5 feet for that number of days.

Floods.—The flood of March 11, 1867, reached a stage of about 58.6 feet referred to
gage datum, according to ‘‘Daily river stages for 1911 and 1912,”” published by
the Weather Bureau.

Point of zero fiow.—Reports of the United States engineers show that the bottom of
the excavated boat channel at Ross Towhead, 2§ miles below the gage, is about 5
feet lower than gage datum, indicating that there would be no flow past the gage
if the stage were to fall to about —5.0 feet.

Winter flow.—Discharge relation not appreciably affected by ice.

Regulation.—There is believed to have been no artificial regulation of the flow of
the Tennessee at Chattanooga prior to October 22, 1913, at which time backwater
is said to have reached the gage from the dam constructed by the Chattanooga
& Tennessee River Power Co. on Tennessee River, at Hales Bar, 33 miles below
Chattanooga. Beginning October 22, 1913, the flow at Chattanooga has been

" regulated by the operation of this great dam, and no estimates of discharge have
been prepared. (See PL. V, B.)

Ratios.—The table on pages 88-93 gives the ratios of monthly and yearly mean dis-
charge of Tennessee River at Chattanooga, Florence,and Johnsonville. A dis-
cussion of the ratios accompanies the table.

Accuracy.—The ratings in the accuracy column in the tables of monthly discharge
for the years ending September 30, 1895-1913, especially for the earlier years,
must not be considered to indicate as closely the probable reliability of the data
as the accuracy ratings outlined on page 15 for the average gaging station. A
low accuracy rating in the following tables does not signify that the mean dis-
charge is known to be in error by the amountindicated, but rather that it appears
from studies of the data and comparisons with other stations that the mean
discharge is doubtful to that extent. The accuracy ratings will assist those
using the data in determining by brief inspection whether certain portions of the
record are considered sufficiently accurate for the purpose in hand or whether
they require special investigation to more closely determine their probsble
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reliability. The accuracy ratings given in the tables of monthly discharge for
the years ending September 30, 1895-1913, are based principally on the plotting
of the discharge measurements made during the different years with respect to the
rating curve used for the time in question. Some weight was given to the com-
parison with the discharge at Florence and with the discharge at Knoxville from
1902 to 1909. No accuracy ratings are given prior to the year ending September
30, 1895, because there is nothing definite on which to base them. The number
of discharge meagurements prior to 1895 is not sufficient to warrant the use of the
measurements for the purpose of determining to which station, if either, apparent
discrepancies indicated by the ratios of discharge at Chattanooga and Florence
are due. Those using these records can best determine whether or not they are
sufficiently accurate for the purpose in hand by a detailed study of the data.

The following statement appears under ‘“‘Accuracy,’”” in Water-Supply Paper
303, which contains data for 1911 for the Ohio River basin:

Daily ga,ge heights * * * are as furnished by the United States Weather
Bureau and were obtained from the automatic recor in‘,r;;hga e record with correc-
tions based on periodic readings of the gage painted on the float pipe. The read-
ing of the automatic recording gage has been checked at various times by engineers
of the Survey and found to be essentially correct, but on November 25, 1911, a
discrepancy of 0.5 foot was noted, the automatic recording gage reading too high
by that amount. The discharge measurements made by Survey engineers are
referred to the cliff or float pipe gages, to which, therefore, the discharge rating
curverefers. The accuracy of daily and monthly discharge obtained by ap(ﬂ%ing
this rating curve to the automatic recording gage record is questionable and these
discharge values should be used with caution. It should be noted, however, that
the discrepancy in the published daily discharge for November 24 and 21%911)
as obtained from the Weather Bureau gage heights and the measured discharge
on those days is due in part to the difference in the time of the gage readings.

The results published in this report are believed to be as accurate as the
available base data will yield and are believed to be free from gross errors.

Cooperation.—Daily gage-height records furnished by the United States Engineer

Corpsand the United States Weather Bureau. Results of discharge measurements
made during 1893 were furnished by the Weather Bureau, and use was made of
the results obtained by the Engineer Corps noted under ‘‘Discharge measure-
ments.”’

Discharge measurements of Tennessee River at Chattanooga, Tenn., during 1891-1913.

Gage | Dis- T Gage | Dis-
No.| Date. Hydrographer. height. | charge. No.} Date. Hydrographer. height. | charge.
1891. Feet. | Secft. 1897. Feet. | Sec-ft,
4 (Rv: & |}D-L.subletta...[ 12 | szo0] 10)May 8 M R Hall........ 7.07) 44,50
B B.... A0enennennnns 3.0 | 17,600 32,900
26,900
1892, 10,300
¢ {}g: 1 ID. L. sublotta .| 35.0 | 240,000 A
D | Apr. 11 [..... 0. e 30.0 | 195,000 67,000
E | Dec. 12 | Capt. John Bid-
dleb............ 2.3 | 13,700
22,100
1893. 29,700
1! Mar. 15| L. M. Pindell c...} 10.3 63,000 36, 700
2 16 [..... do...coco... 9.2 58,300 120, 000
3| Apr. 3 (..l do.. Il 5.1 | 32,600 36,000
4 4 .1 32,600 29, 600
5 -0 | 156,000 31,300
6 -0 | 152,000
7 -0 | 97,000 1899,
8 .9 65,900 25 May 3|M.R.Hall....... 6.711 37,800
9 10.4 67,900 26 26 |..... s [ T 4,76 | 25,500
¢ Assistant engineer, U. S. Engineer Corps.
b United States Engineer C

OTDS.
¢ Observer in charge, U. 8. V?eather Bureau, Chattanooga, Tenn,
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Discharge measuremenis of Tennessce River at Chattanooga, Tenn., during 1891-1915—

Continued.
Gage | Dis- Gage | Dis-
No.| Date. Hydrographer. height. | charge. No.| Date. Hydrographer, height. | charge.
1899. Feet. | Sec-ft. 1905. Feet, | Sec.ft.
27 | June 21 | W. E, Hall 4.15| 21,400 || 51 |May 9| W.E, Hall_...... 6.65 | 40,000
28 M. R. 1.90 | 10,800 || 52 | June 13 | B.'S. Drane......| 2.92] 16,200
29 .80 | 6,570 || 53 29 1..... I CHRPTS 6.28 | 35,700
£l B o) e
30| Mar. 13| M. R. Hall.......| 1L.25| 66,000 by g Y ¥
31| July 27 | J.°C. Conn. 2111l 345 | 18,500 || 96| Dee. 28 |.....q0ceicinnn 7441 43,400
- 1908.
57| May 9 | F.A.Murray.....! 8.36| 52,800
33 58 23 | O.P.Hall......_.| 3.40 | 19,800
34 59 | June 21 |..... (s (TP, 5.45 | 31,300
35 60 | Oct. 17 | F. A. Murray.....| 5.59| 31,900
36 1909.
g'g 61 | Apr. 19 | Halland Hoyt...| 6.52| 36,600
1910.
39 62 | May 27 76,000
40 63 | Sept. 24 13,000
41
42 1911,
64 | Nov. 24 a4.20 | 23,100
3 65 25 |.n.s do..oeiea. b3.90 | 20,800
44
45 1912,
6 66 | Mar. 31 { W.E, Hall...._.. 31.3 [c185,000
47
48 1913.
49 67 | Oct. 21 | W. E, Hall and
50 B.M.Hall,Jr..] 110} 7,410

e Gage height obtained by reducing readings on Weather Bureau recording gage by 0.5 foot.

b Gage height as read on Weather Bureau gage on float pipe and found to be 0.5 foot less than recorded
by Weather Bureau recording gage.

¢ Float measurement,.

Nore.—Measurement A was made at Tumbling Shoals about 10 miles below Chattanooga.

Measurement E was made at Soddy Shoals about 23 miles above Chattanooga.

Measurements 4, B, €, and D were made with a current meter submerged at 4 or 5 points in each vertical.
There is no record of the method used in taking observations for measurement E. = See report of Chief of
Engineers, U. S. Army, 1896, Part 3, page 2014.

easurements 1 to 9 were made with alarge Haskell current meter, submerged at one-half depth. See
 Discharge measurements’’ in station description.

Discharge rating table for Tennessee River at Chaitanooga, Tenn., from Apr. 1, 1874, to

Mar. 15, 1909.
Gage Dis-~ Gage Dis- Gage Dis- Gage Dis-
height.| charge. | height.| charge. ||height.| charge. || height.| charge.
Feet. | Sec.fi Feet, | Sec.ft. Feet. | Sec.ft. Feet. | Sec.ft.

0.00 4, 1.80 11,010 3.60 20,100 5.40 30,820
~10 5,060 1.9 11,450 3.70 20,660 5.50 31,470
.20 5,330 2.00 11,900 3.80 21,220 5.60 32,120
-y .30 5,610 2.10 12,360 3.90 21,790 5.70 32,780
40 5,900 2.20 12,830 4.00 22,360 5.80 33,450
50 6,200 2.30 13,310 4.10 ,940 5.90 34,120

60 6,510 2.40 13,800 4.20 23,520 6.00 34,
.70 6,830 2.50 14,300 4.30 24,100 6.10 35,480
80 7,160 2.60 14,800 4.40 24,690 6.20 36, 160
7, 2.70 15,310 4.50 25,280 6.30 36,840
1.00 7,850 2.80 15,820 4.60 25,870 6.40 37,520
1.10 8,210 2.90 16,340 4.70 26,470 6.50 38,200
1.20 8,580 3.00 16,860 4.80 27,070 6.60 , 880
1.30 8,960 3.10 17,390 4.90 27,680 6.70 39,560
1.40 9,350 3.20 17, 5.00 28,300 6.80 40,240

1.50 9,750 || 3.30| 18,460 5.10] 28,920| 6.9 '
1.60 10,160 3.40 19,000 5.20 29,550 7.00 41,600
1.70 10,580 3.50 19,550 5.30 30,180 7.10 42,280

48520°—WwWsP 353—15——~7
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Discharge rating table for Tennessee Riaer, at Chatianooga, Tenn., from Apr. 1, 1874, to
Mar. 15, 1909—Continued.

Gage Dis- Gage Dis- Gage Dis- Gage Dis-
height.| charge. [{height.| charge. ||height.| charge. | height.| charge.
Feet. | Secft Feet, | Secft. Feet. | Sec.~ft Feet. | Sec.ft.
7.20 42, 13.30 84,440 19.40 | 125, 25.50 | 167,400
7.30 43,640 13. 40 85,120 19.50 [ 126,600 25.60 [ 168,080
7.40 44,320 13.50 85,800 19.60 | 127,280 25.70 | 168, 760
7.50 ,000 || 13.60| 86,480 || 19.70 | 127,960 || 25.80 | 169,440
7.60 ,680 [ 13.70 87,160 || 19.80 | 128,640 || 25.90 | 170,120
7.70 46,360 13.80 R7,840 18.90 | 129,320 26.00 | 170,800
7.80 47,040 13.90 88,520 20.00 | 130,000 26.10 | 171,480
7.90 47,720 14.00 89,200 20.10 | 130,680 26.20 | 172,160
8.00 48,400 14.10 89,880 20.20 | 131,360 26.30 | 172,840
8.10 49,080 14.20 90,560 20.30 | 132,010 26.40 | 173,520
8.20 49,760 14.30 91,240 20.40 | 132,720 26.50 | 174,200
8.30 50,440 14. 40 91,920 20.50 | 133,400 26.60 | 174,880
8.40 51,120 14.50 ,600 20.60 | 134,080 26.70 | 175,560
8.50 ) 14.60 93,280 20.70 | 134,760 26.80 | 176,240
8.60 52,480 14.70 93, 960 20.80 35,440 26.90 | 176,920
8.70 53,160 14.80 94, 640 20.90 | 136,120 27.00 | 177,600
8.80 53,840 14.90 95,320 21.00 | 136,800 (| 27.10| 178,280
8.90 54,520 15.00 96,000 21.10 | 137,480 27.20 | 178,960
9.00 5,200 15.10 96,680 21.20 | 138,160 27.30 | 179,640
9.10 55,880 15.20 97,360 21.30 | 138,840 27.40 | 180,320
9.20 56,560 15.30 98,040 21.40 | 139,520 27.50 | 181,000
9.30 57,240 15. 40 98,720 21.50 | 140,200 27.60 | 181,680
9.40 57,920 15.50 , 400 21.60 | 140,880 27.70 | 182,360
9.50 58,600 15.60 | 100,080 21.70 | 141,560 27.80 | 183,040
9.60 59,280 16.70 | 100,760 21.80 | 142,240 27.90 | 183,720
9.70 59,960 15.80 | 101,440 21.90 | 142,920 28.00 | 184,400
9.80 60, 640 15.90 | 102,120 22.00 | 143,600 29.00 | 191,200
9.90 61,320 16.00 | 102,800 22.10 | 144,280 30.00 198, 000
10.00 , 000 16.10 | 103,480 22.20 | 144,960 31.00 | 204,800
10.10 62,680 16.20 | 104,160 22.30 | 145,640 32.00 | 211,600
10.20 63,360 16.30 | 104,840 22.40 | 146,320 33.00 | 218,400
10.30 64,040 16.40 | 105,520 22.50 | 147,000 34.00 »
10.40 64,720 16.50 | 106,200 22.60 | 147,680 35.00 | 232,000
10.50 5400 16.60 | 106,880 22.70 | 148,360 36.00 | 238,
10.60 66,080 16.70 | 107,560 22.80 | 149,040 37.00 | 245,600
10.70 66, 760 16.80 08, 240 22.90 | 149,720 38.00 | 252,400
10.80 67,440 16.90 | 108,920 23.00 | 150,400 39.00 | 259,200
10.90 , 120 17.00 | 109,600 23.10 | 151,080 40.00 | 266,000
11.00 68, 800 17.10 | 110,280 23.20 51,760 41.00 | 272,800
11.10 69,480 17.20 | 110,960 23.30 | 152,440 42.00 | 279,600
11.20 70,160 17.30 | 111,640 23.40 | 153,120 43.00 | 286,400
~ 11.30 ,840 17.40 | 112,320 23.50 | 153,800 44.00 | 293,200
11.40 71,520 17.50 | 113,000 23.60 | 154,480 45.00 | 300,000
1L.50 1 72,200 || 17.60 | 113,680 |} 23.70 | 155,160 || 46.00 | 306,800
11.60 72,880 17.70 | 114,360 23.80 | 155,840 47.00 | 313,600
11.70 73,560 17.80 | 115,040 23.90 | 156,520 48.00 | 320,400
11.80 74,240 17.90 15,720 24.00 | 157,200 49.00 | 327,200
11.90 74,920 || 18.00 | 116,400 || 24.10 | 157,880 || 50.00 | 334,000
12.00 75,600 18.10 | 117,080 24.20 | 158,560 51.00 | 340,800
12. 10 76,280 18.20 | 117,760 24.30 | 159,240 52.00 | 347,600
12.20 76,960 18.30 | 118,440 24.40 | 159,920 53.00 4,400
12.30 77,640 18.40 | 119,120 24.50 | 160,600 54.00 | 361,200
12.40 78,320 18.50 | 119,800 24.60 | 161,280 55.00 | 368,000
12.50 79,000 18.60 | 120,480 24.70 | 161,960 56.00 | 374,800
12.60 19,680 18.70 1 121,160 24.80 | 162,640 57.00 | 381,600
12.70 80,360 18.80 | 121,840 24.90 | 163,320 58.00 | 388,400
12.80 81,040 18.90 | 122,520 25.00 | 164,000 59.00 | 395,200
12.90 81,720 19.00 | 123,200 25.10 | 164,680 60.00 | 402,000
13.00 82,400 19.10 | 123,880 25.20 | 165,360 N
13.10 83,080 19.20 | 124,560 25.30 1 166,040
13.20 83,760 19.30 ,240 25.40 [ 166,720 e

Nore.—Table is not applicable for periods during which ice was. present or channel was otherwise

obstructed. It is based on 65 discharge measurements made during 1891-1906 listed in the table on

ges

96-97. The table is well defined hetween discharge 4,800 and 232,000 second-feet (gage heights 0.0 and 35.0

feet). Use this table to three significant figures only.
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Discharge rating table for Tennessee River at Chattanooga, Tean., from Mar. 15, 1909
to Dec. 81, 1911.

G Dis- Gage Dis- Gage Dis- Gage Dis-
height. | charge. |{height.| charge. heiﬁt. charge. heizit. charge.
Feet. | Sec.ft. Feet, | Sec.ft. Feet. | Secft. Feet. | Secfi.

1.20 8,050 4.90 26,610 8.60 0, 260 12.30 75,040
1.30 8,380 5.00 27,200 8.70 50,920 12. 40 75,720
1.40 8,730 ||  5.10 f 8.80 | 51,580 || 12.50 | 76,400
1.50 9,100 || 5.20( 28400| 890| 52,240) 12.60| 77,080
1.60 9,400 | 5.30| 29,000 9.00 2,900 || 12.70| 77,760
1.70 9,900 5.40 29,610 9.10 53,570 12. 80 78,440
1.80| 10,320 5.50| 80,220 9.20| 54,240| 12.90| 79,120
1.90 10,750 5. 60 30,830 9.30 54,910 13.00 79, 800
2.00 1,200 5.70 31,440 9.40 y 13.10 80,480
2.10]| 11,660 5.8 ,060 || 9.50 | 56,250 || 13.20| 81,160
2.20 12,130 5.90 32,680 9. 60 56,920 13.30 81,840
2.30 , 600 6.00 33,300 9.70 57,590 13.40 82,520
2.40| 13,070|| 6.10| 33,930| 9.80| 58260| 13.50] 83,200
2.50 13, 55 6.20 34,560 9.90 58,930 13.60 83,880
2.60 14, 03¢ 6.30 35,190 10.00 59,600 13.70 84,560
2.70 | 14,520 6.40 [ 35830 ( 10.10| 60,270{ 13.80| 85,240
2.80| 15,010 6.50| 36,470 10.20| 60,940 | 13.90| 85,920
2.90 15,500 6. 60 37,110 10.30 61,610 14.00 y
3.00 16, 000 6.70 37,750 10.40 62,280 15.00 93, 400
3.10| 16510]| 6.80| 38400 10.50| 62,950 [ 16.00 | 100,200
3.20 17,030 6.90 39,050 10. 60 63,620 17.00 | 107,000
3.30| 17,560 || 7.00| 39,700 || 10.70| 64,290 | 18.00 | 113,800
3.40| 18,100|| 7.10| 40,360 || 10.80 ,960 | 19.00 | 120,600
3.50 18, 640 7.20 41,020 10.90 65,630 20.00 | 127,400
3.60( 19,180 || 7.30| 41,680 11.00| 66,300 || 21.00| 134,200
3.70 19,730 || 7.40| 42,340 11.10| 66,970 | 22.00| 141,000
3.80 20, 280 7.50 43,000 11.20 67,640 23.00 | 147,800
3.90 | 20,840 1| 7.60| 43,660 11.30| 68,310 | 24.00| 154,600
4.00 21, 400 7.70 44,320 11.40 69,980 25.00 | 161,400
4.10 21, 960 7.80 44,980 11.50 69,650 26.00 | 168,200
4.20 22,530 7.90 45, 640 11.60 70,320 27.00 | 175,000
430 23,100 8.00( 46,300 | 11.70| 70,900 || 28.00 | 181,800
4.40 23,680 8.10 46, 960 11.80 71,660 29.00 | 188,
4.50 | 24,260 || 8.20| 47,620 11.90| 72,330 || 30.00 | 195,400
4.60 24,840 8.30 48,280 12.00 73,000 31.00 | 202,200
4.70 25,430 8.40 48,940 12.10 73,680 32.00 | 209,000
4.80| 26,020 || 8.50 | 49,600 || 12.20 | 74,360

NotE.—Table is not applicable for periods during which ice was present or chaniiel was obstructed.
It is based on five discharge measurements made during 1909-1911, and the form of the curve from which
the table a%p]icable Apr. 1, 1874, to Mar. 15, 1909, was computed. Tt is well defined between d.lschaﬁes
11,200 and 79,800 second-feet (gage heights2.0 and 13.0 feet). Use thistable to three significant figures only.

Discharge rating table for Tennessee River at Chattanooga, Tenn., from Jan. 1, 1912, to
Mar. 29, 1913.

Gage Dis- G Dis- Gage Dis- Ga; Dis-~
height.| charge. heigﬁ. charge. |[height.| charge, |[height.| charge.
Feet. | Sec.ft. || Feet. | Secft. || Feet. | Secft. || Feet.
1.20 8,050 3.40 18,100 5.60 30,830 7.80 44,460
1.30 8,380 3.50 18,640 5.70 31,440 7.90 45,080
1.40 8, 3.60 19,180 5.80 32,060 8.00 45,700
1.50 9,100 3.70 19,730 5.90 32,680 8.10 46,320
1.60 9,490 3.80 20,280 6.00 33,300 8.20 46,940
1.70 9, 3.90 20,840 6.10 33,920 8.30 47,560
1.80 10,320 4.00 21,400 6.20 34,540 8.40 48,180
1.90 10,750 4.10 21,960 6.30 35,160 8.50 , 800
2.00 1,200 4.20 22,530 6.40 35,780 8.60 49, 420
2.10 11,660 4.30 23,100 6.50 36,400 8.70 50,040
2.20] 12,130 4.40 23,680 6.60 | 37,020 8.80| 50,660
2.30 | 12,600 4,50 | 24,260 6.70 | 37,640 8.90| 51,280
2.40 13,070 4.60 24,840 6.80 38,260 9.00 51,900
2.50 13,550 4.70 25,430 6.90 38,880 9.10 52,520
2.60 ,030 4.8 | 26, 7.00 | 39,500 9.20 | 53,140
2.70 14,520 4.90 26,610 7.10 40,120 9.30 53,760
2.80 15,010 5.00 27,200 7.20 40,740 9.40 54,380
2.90 , 500 5.10 27,800 7.30 41,360 9.50 55,000
3.00 16,000 5.20 28,400 7.40 41,980 9.60 55,620
3.10 16,510 5.30 , 000 7.50 42,600 9.70 56,240
3.20 7,030 b.40 29,610 7.60 43,220 9.80 56,860
3.30 17,560 5.50 30,229 7.70 43,840 9.90 57,480
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Discharge rating table for Tennessee River at Chaitanooga, Tenn., from Jan. 1, 1912, to
Mar. 29, 1913—Continued.

Gage Dis- Gage Dis- Gage Dis- Gage Dis-
heizit charge. hei?it charge. || height.| charge. ||height.| charge.

Feet. | Sec.ft. Feet. | SecHt. Feet. | Sec.Ht. Feel. | Sec.fi.

10.00 58, 100 12.50 73,600 15.00 89,100 17.50 | 104,600
10.10 58,720 12.60 74,220 15.10 89,720 17.60 | 105,220
10.20 | 59,340 | 12.70 | 74,849 || 15.20 | 90,340 || 17.70 | 105,840
10.30 59, 960 12.80 75,460-|| 15.30 90, 960 17.80 | 106,460
10. 40 60,580 12.90 76,080 15.40 91,580 17.90 | 107,080

10.60 61,820 || 13.10 77,320 || 15.60 2, 19.00 { 113,900
10.70 62,440 || 13.20 77,940 || 15.70 93,440 |[ 20.00 | 120,100
10.80 ,060 || 13.30 78,560 || 15.80 94, 21.00 } 126,300
10. 90 63,680 || 13.40 79,180 | 15.90 94,680 | 22.00 | 132,500
11.00 64 13.50 79,800 || 16.00 95,300 || 23.00 | 138,700
11.10 64,920 |{ 13.60 420 || 16.10 95,920 |[ 24.00 } 144,900
11.20 65,540 || 13.70 81,040 || 16.20 96,540 || 25 151,100

11.50 67,400 || 14.00 ,900 || 16.50 98, 400 . 169,700
11.60 68,020 || 14.10 83,520 || 16.60 s .00 | 175,900
11.70 68,640 || 14.20 84,140 | 16.70 99,640 (| 30.00 | 182,100
11.80 69,260 || 14.30 84,760 (| 16.80 | 100,260 1.00 | 188,300
11.90 69,880 ([ 14.40 85, 16.90 | 100,880 || 32.00 | 194,500
12.00 70,500 || 14.50 86,000 {f 17.00 | 101,500 || 33.00 | 200,700
12.10 71,120 || 14.60 86,620 || 17.10 | 102,120 | 34.00 | 206,900
12.20 71,740 || 14.70 87,240 || 17.20 | 102,740 || 35.00 | 213,100
12.30 72,360 || 14.80 87,860 || 17.30) 103,360 || 36.00 ; 219,300
12.40 72,980 || 14.90 88,480 | 17.40} 103,980 | 37.001 225,500

Norte.—Table is not applicable for periods during which ice was present or the channel was otherwise
obstructed. Itis based onone discharge measurement made during 1912 and the form of the curves from
which the rating tables for previous years were compﬁmed. Below discharge 33,300 second-feet (gage height
6.(;;feet) the table is the same as the one used from Mar. 16, 1909, to Dec. 31. 1811 which see for additional
notes, :

Discharge rating table for Tennessee River at Chattanooga, Tenn., from Mar. 30 to Oct. 21,
1913.

Gage Dis- Ga, Dis- Gage Dis- Gage Dis-
height.| charge. | height.| charge. | height.| charge. |{height.| charge.

Feet. | Sec.~ft. Feel. | Seci. Feet. | Secft. Feet. | Seci.
0.70 6,060 1.30 8,190 1.90 10,710 2.50 13,500
.80 6,380 || 1.40 8,590 | 2.00| 11,150 || 2.60| 13,990
.90 6,720 1.50 9,000 2.10 11,600 2.70 14,490
. 7,070 1.60 9,420 || 2.201 12,060| 2.80 }g,ggg
. L . ,
7,800 1.80 | 10,270 | 2.40] 13,010|| 3.00| 15,000

-
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Nore.—Table is not applicable for periods during which ice was present or channel was obstructed.
Below discharge 16,000second-fect ggage height 3,0feet) it isbased onone discharge measurement madeduring
913.  Above that point the table is the same as the table used from Jan. 1, 1912, to Mar. 29, 1913, which see.

1
Daily gage height, in feet, of Tennessee River at Chaitanooga, Tenn., for the years ending
Sept. 30, 1874-1913.

Day. Apr. |May. |June.|July.]| Aug. | Sept. Day. Apr. | May.|June.|July.| Aug.|Sept.
6.5(20.6| 28| 29| 7.5| 14.0 155 | 6ol 55| 23| LE| 1S
6.2 g%g Y ';':g gg 2.9 27| 57| 39| 31| 14| 25
. .51 3. . 20| 59| 38| 29] 12| 29
6.0|92.7| 41| 26| 42| 50 ool 2ol 581 231 12| %3
5.4|25.5| 42| 25| 30| 3.6 - - - - .

19.1| 56| 351 24| Lo| 2.9

EHAEI IR S f11| 52| 36| 21| 1o| 27

- - - ] Jwe2| s2) 26| 17| 11| 24
|Es A 4l LT 420 52 d21| 48| 24| 17| 22| 22
1160155 a0 16) a5| 29 210 411 220 191 2.0} 2.2
10| 9.2( 39| 18] 32| 20 ool £ 20 29 22} 22
165] 9.7{ 40| 22| 27| 1.8 ol wi| 2ol 35| 32| 22
1511 9.7 46| 22| 22| 1.7 gol ial sol &8l &7 23
1.2] 87 46| 25| 22| 1.8 ses| ol 2ol S31uae] %5
16.0| 7.2] 57| 28| 1.8| 1.8 had it Bad 1k ek
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£

, in feet, of Tennessee River at Chattanooga, Tenn., for the years end

Sept. 30, 1874~1913—Continued.
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, Tenn., for the years end:

Sept. 30, 1874-1918—Continued.
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TENNESSEE RIVER BASIN,

¢ Chattanooga, Tenn., for the years ending

er a
Sept. 30, 1874~1913—Continued.
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>Dwily gage height, in feet, of Tennessee River at Chattanoo
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Sept. 30, 1874-1913—Continued.
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ight, in feet, of Tennessee River at Chattanooga, Tenn., for the years end:

TENNESSEE RIVER BASIN,

ng.

i
Sept. 30, 1874-1913—Continued.
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Daily gage height, in feet, of Tennessee River at Chattanooga, Tenn., for the years ending
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Daily gage height, in feet, of Tennessee River at Chattanooga, Tenn., for the years end
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Sept. 80, 1874-19183—Continued.
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TENNESSEE. RIVER BASIN,

Jeet, of Tennessee River at Chattanooga, Tenn., for the years ending
Sept. 30, 1874-1918—Continued.
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SURFACE WATER SUPPLY, 1913, PART III.
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TENNESSEE RIVER BASIN,

wer at Chattanooga, Tenn., for the years ending

Sept. 30, 1874~1913—Continued.
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TENNESSEE RIVER BASIN,
Sept. 30, 1874~1913—Continued.
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SURFACE WATER SUPPLY, 1913, PART III,

.

ling

Daily gage height, in feet, of Tennessee River at Chattanooga, Tenn., for the years end:
Sept. 80, 1874-1913—Continued.
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TENNESSEE RIVER BASIN,

ending Sept. 30, 1874~1913—Continued.
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Daily discharge, tn second-feet, of Tennessee River at Chattanooga, Tenn., for the years

Day. Oct. | Nov, | Dec. | Jan. Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
56,600] 37,500 201,000| 361,000/ 80,400/135,000| 19,000| 29,600 31,500 20,700
52,500| 41,600{ 167,000{ 341,000 94,600{123,000 17,900 32,100 30,800 17,900
48,400{ 79,000 110,000{ 307,0001126,000{ 80,400 17,900 30,200 30,200 17,900
38,900f 85,800| 72,200 286,000(133,000] 65,400| 19,600] 29,600| 30,200, 17,900
28,300 93,300| 64,700 278,000{123,000| 57,900( 22,900 28,900| 34,100{ 17,400
28,300 82,400 58, 267,000(110,000( 52,500| 27,100 28,300 45,000{ 16,900
25,300] 72,200] 51,100| 246,000 89,200] 46,400| 26,500| 29,600{ 36,200} 16,300
22,900| 83,800] 49,800( 212,000 74,200{ 43,000 24,700 30,800} 30,800| 15,800
20,700] 60,600 42,300| 174,000| 64,700} 39,600| 27,100{ 34,100] 28,300{ 14,800
16,900| 58,600 38,900 145,000 57,900] 37,500 27,700| 33,400| 25,300} 14,800
16,300] 54,500 37,500] 129,000| 62,000] 36,200 25,300{ 32,100| 24,700] 14,800
15,800 40,200 , 900/ 108,000] 77,000] 36,200 22,400] 36,200 25,300} 15,800
20,700f 36,200| 44,300 90,600/ 83,800 34,800| 20,700| 45,000| 28,300 15,300
20,700{. 34,800! 47,000 81,000} 77,000| 32,100| 17,900| 56,600 30,800| 14,300
21,200, 33,400 ,800| 79,000 65,4001 30,800 17,400| 72,900 34, 100; 14,800
49,800] 28,300| 56,600| 137,000| 58,600{ 28,900] 16,900{130,000| 47,700] 14,800
49,8001 27,700| 51,100 176,000} 53,200| 27,100} 21,200(119,000( 67, 14,800
48,400] 27,100{ 46,400 185,000| 48,400| 25,900| 21,800 87,200| 77,000 15,300
47,700 ,500 43,000/ 171,000| 45,000 25,300 26,500 66,100{ 70,200 37,500

5 200 y 41,600{ 145,000] 42,300 23,500} 25,900 51,100{ 64,700 70,200
36,200] 24,100| 45,700] 193,000| 40,900 24,100/ 26,500] 46,400] 55,200/ 62,000
, 800] ,500{ 51,800 216,000 42,300{ 23,500| 25, 900| 39,600| 42,300| 43,000
225,000 33,400
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24,700| 14,300

,900| 13, 800
29,600| 16,900
27,100 16,300
25,000| 14,300

,800| 12,800
32, 800| 12,400
20,600{ 12,400
27,700| 11,900
25,900| 11,900
24,700| 12,800
25,300| 13,800
23,500 14,300
22,400| 13,800
20,700) 12)800
20,100| 12,800
20,700 12,800
1,200 11,900
20,100] 11,900
19,600| 11,400
19,000( 11,900
17,900( 14,800
16,900| 14,300
16,300| 13,800
15,800{ 13,800
16,300| 15,800
16,300| 19,000
15,800| 17,400
15,800] 14,800
14,800| 13,800
14,3000, ......
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Daily discharge, in seco'n;iia-?feet, of Tennessee River at Chattanooga, Tenn., for the years
ending Sept. 30, 1874-1913—Continued. :

Day. Oct.:{ Nov. | Dec. | Jan. Feb. | Mar. l Apr. | May. | June. | July. | Aug. | Sept.
10,200 13,800 36,200 17,400|I 65,400] 71,500| 19,000! 22,400] 13,800 11,000
9,750| 13,800 y 17,900, 49,800( 60,600| 17,900/ 20,700/ 12,800| 10,600
9,350 13,800 32,100{ 24,700 63,400| 53,200/ 17,900/ 19,000, 12,800| 9,750
9,350| 15,300] 31,500 40,200 66,100 47,700| 17,400| 17,400) 12,800 9,750
9,750 14, 300 32,800 32,800/ 60,600] 44,300 16,900| 14,800/ 12,400{ 9,750
9,750 11,900 33,400 31,500| 56,600] 43,600 16,300| 14,300| 11,900, 9,350
9,750 11,000 32,100 30,800| 58,600| 45,700/ 15,800( 13,800| 11,000] 11,900
9,750{ 11,000 29,6000 29,600! 88,500| 45,700{ 16,900! 13,800] 11,000] 15,300
9,350 11,000 28,900 41,600/150,000 47,700( 17,400| 15,800| 10,600/ 14,300
9,350/ 10,600 27,700 75,600,184, 000| 49,800 17,900/ 15,800/ 10,600| 11,900
9,350 10,200 25,900/ 100,000(189, 000| 49,100 17,906| 13,800| 10,600| 13,800
9,350 9,750 25,30 >600(171, 000| 48,400 19,600 12,800| 10, 600| 17, 900
9,350 9,350 . 82,400/133,000{ 45,000} 20,100{ 12,800/ 10,200{ 17,900
8,580| 10,200 23,500] 72, 200(116,000| .40, 19,600| 11,900] 10, 200{ 15,800
8,580 11,000 1 72,900(112,000 37,500| 19,600 11,900 10,200/ 12,800
8,580 11,400 21,200 61,300{108,000] 34,800] 19,000| 11,400| 11,400| 11,900
9,350| 12,800 21,200 55,900{ 96,000| 33, 400! 19,000{ 14,800 12,800] 11,000
9,350] 12,300 X 53,800] 82,400| 33,400 19,000] 12, 400| 11,900] 11,000
9,750 12;400| 1 19,0000 52,500 74,900 30,800| 19,000| 12,400 10,600] 11,000
10,600, 11,900 19,000, 49,800 77,000| 27,700 19,600/ 17,400 9,750| 11,900

11,900 17,900, 46,400 89,200 27,100} 20,100| 20,100, 9,350 14,800
11,000 17,900 44,300| 97,400| 27,100| 22,900( 20,700] §&,960| 15,300
11,000 17, ', 300/101,000] 27,100] 28,900| 20,100{ 8,960 16,900
12,800 17,900 40,900| 89,200| 24,700 27,700 22,900 9,350/ 15,800
13,800 19,000, 39,600 72,900| 23,500 22,900 29,600 9,750| 14,800
15,800 19,000] 47,000] 60,600| 22,400| 20,700| 26,500( 14,300 12,500
16, 900) 17, 62,000{ 57,900{ 21,200| 19,000{ 26, 500| 13,800| 12,800
16, 900 17,400, 87,800] 79,000| 21,200 17,900| 23,500/ 13,800| 12,800
17,900] 49,800|-....... ,000| 91,900| 20, 100| 19,600/ 20, 100] 12,400/ 12,800
6,900] 45,000]........ 99,400 79,000| 20,100| 22,400{ 17,900| 11,400| 11,000
19,000] 40,200........ 77,000!. ...... 9,600....... 15,300| 10,600i.......

43,000 72,900, 51,800/ 27,700| 40,200| 22,900/ 12,800( 15,800/ 22,
37,500 72,200 45,000( 26,500| 36,200| 20,100] 12,800| 20,100{ 20, 700
32,100 63,400] 43,000] 25,300] 34,800| 19,000{ 14,300 17,900| 19,600
29, 600) 54,500 43,000] 23,500 34,800/ 17,900| 15,300 17,400 19,600
29, 6001 48,400 49,100 24,700| 32,800] 17,400 14,300 15,800| 17,900
36, 200 43,000 47,700( 26,500| 38,200| 16,900/ 12,800| 14,300 14,800
44,300 40,200] 46,400f 27,700| 40,500} 17,400( 12, 400| 11,900| 12,400
43,000 42,300) 43,000 28,300] 43,000 16,900] 11,900 11,000 11,400
38,900 49,100] 40,900 28,300| 44,300 16,300( 12,400| 10,200] 10,200
36, 200] 72,900{ 38,900/ 29,600{ 40,900] 17,900 12,800{ 9, 9,350
32,100 83,800, 37,500 40,200| 37,500 19,000( 13,800/ 8,580 8,580
29, 600) 79,000 37,500 48,400| 34,100] 17,900{ 13,800 8,580 8,210
27, 700 68,800| 44,300] 48,400f 31,500/ 17,900| 12,800, 9,350, 7,850
25, 900 57,900 54,500 42,300| 28,900 17,900/ 12,400f 10,200, 7,500
23,500 49,800] 62,700{ 38,200| 27,700 17,900| 12,400| 12,400| 7,500
21,200 23,500 47,000 66,100] 35,500 27,100( 17,900| 12,400| 16,300 66,100
20,700{ 21,800 45,0000 55,900| 33,400| 26,500( 16,300| 12,800| 22,400| 49,800
21,200 21,20 42,300] 49,800( 32,100| 26,500 15,800| 11,900| 20,700/ 32,100
19,600 20,100 40,200| 43,000( 30,200| 29,600 15,300] 12,400| 16,900 22, 400
19,000, 19, 600 38,900, 38,900/ 35,500( 34,100] 14,800| 11,400| 15,300] 17,400
19,000{ 19,000] 40,900/ 36,200| 36,200| 41,600| 15,800( 11,000] 13,800| 15,300
29,600 17, 900] 55,200 33,400{ 35,500 41,600} 15, 10,200 11, 12,800
40,200( 17,900[- 72,900, 31,500/ 33,400 33,400] 15,300 10,200 16,300( 11,900
47,700 19, 000 113,000 29,600/ 38,900/ 28,900| 17,900/ 9,750 11,400
60,600, 24,700 125,000 28,300 58,600| 26,500) 16,900| 8,580] 21,200] 11,900
89,900 41,600 101,000, 27,700| 56,600( 23,500 15,300/ 8,580/ 16,300| 12,400
96,000 47,000] 78,300 25,900| 51,800| 22,900 14,500/ 8, 580| 12,800| 11,400
85,100] 45,000 66,800| 25,900| 51,100 22,400| 13,800] 8,210| 13,800/ 11,400
66,100] 43,000 27,700| 49,800( 22,900( 13,800 8,580{ 15 11,000
52,500 47, 000) 29,600 45, 700| 25,300] 12,800 9,350] 17,900] 10,600
s 51,800 29,600]....... 25,9001....... 14,300! 22,900.... ...
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Daily discharge, in seoon;j}[eet, of Tennessee River at Chattanooga, Tenn., for the years
enay;

ng Sept. 30, 1874-1915—Continued.

Day. Oct. Dec. | Jan. | Feb. | Mar, | Apr, | May. e. | July. ‘ Aug. lSept.
57,900 47,700{ 96, 9,750
55,200 43,600[159, 8,960
49,100( 40, 8001172, 000) §,210
45,7001 38, 900(154, 000f 7,500
45,000 36,200[108, 7,160
47, 34, , 400) 6,830
57,900 38,200/ 87,800) 6,510
68,1001 50, 400(104, 000| 6,200
94,600 60,000(110, 000| 5,900
14,000{ 60, 600{109, 000| 5,900
08, 57,200(110, 000 5,610
92,600 51,800(112,000] 5,330
84,4001 49,800/118, 000; 5,330
85,800 47,700/121,000 5,060
83,100, 42,300(111, 000 5,060
74,200{ 39,600 96,000 5,060
67,400] 37,500| 89,200 5,060
62,000 35,500 96,700 5,060
61,300 33, 400{100, 000| 4,800
64,700 32,100{ 94,000| 5,060
64, 700 5,330
60, 600 6,200
55,900 6,830
53, 800] 10,600
56, 600| 11,900
57,200 11,400
55,900 13,300
51,100 14,300

12,800
11,400
17,900
A 15,300
12,800
9, 800) 11,900
47,700, 10, 600
87,200| 98,700| 53 9,750
400| 193, 000 8,960
142, 000] 244, 000| 55, 200] 65 8,580
201, 000 272,000 51,800 8,960
, 000 285, 000 43, 600 9,750
244,000 282,000 41,600 10,200
242,000} 267,000 40, 200 9,760
225,000 248,000} 38,200 9, 750
205,000 237,000 38,900, 8,960
195,000 222,000| 58, 600) 8,580
189, 0001 199, 000| 92, 600, 8,210
176,000/ 163, 000/109, 000} 7,850
165,000| 129,000| 96, 7,850
167,000| 114,000| 83, 100| 7,850
178,000{ 120, 000| 70, 200, 7,500
177, 000{ 146, 000( 62,000 7,500
152,000| 169, 000| 71,500, 7,160
75,600 121,000 182,000| 86, 7,160
101, 000: 178,000/ 87,800 7,160
84,400| 157,000| 96, 700 6,
73,600, 137,000| 98, 700 6,830
64,000 133,000 6,830
60, 800 129, 000| 76, 300| 6,510
59,300, 125, , 900, 6,510
45,000 ........ 6,810

45,000 ...0.000

seseven
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Daily discharge, in second-feet, of Tennessee River at Chatianooga, Tenn., for the years
ending Sept. 30, 1874-1918—Continued.

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

6,510 8,580 9,750 20,100{ 47,700( 51,800 36,800 900(120, 000 9,750

6,830 8,580 9,750 20,700[ 43,000 49,100 35 25,300(109, 000 10,200

6,830 8,210, 8, 21,800, 40,900 47,700] 34,100| 25,300 81,000 11,000

6,510( 8,2100 8,580 21,800{ 39,600, 47,000| 34,100| 25,300| 58,600 11,000

6,200 7,850| 8,210! 20,100 37,500 47,000| 34,800 25,300 46,400 10,200

6oL 6,200{ 17,8500 8,210( 21,800{ 36,800, 45,000; 37,500 24,100| 38,900 9,350

Toeennnn 6,200 7,850 8,210, 31,500 36,800/ 40,900/ 34,800| 23,500 33,400 9,350

8. 5,900 7,850; 8,580 40,200{ 38,200 36,800 33,400 22,400/ 33,400 9,750

- R 5,900: 7,850 11,000{ 40,900| 40,200{ 34,100 32,100 32, 100| 30,800 9,750

10........ 5,900 7,160 12,400 38,900] 46,400, 32,100| 30,800 34,800/ 30,800 9,750

1 I A 6,830 13,300 35,500 53,800{ 30,200| 29,600 30,800 9,350

12........ 5,610/ 6,830 12,800 56,600 59,300| 28,300 28,300 28, 900 8,960

1B 5,610 6,830 11,900/ 103,000/ 57, 28, 27,100 27,100, 8,580

4., 5,610, 6, 13,300{ 114,000 55, 32,100| 25, 9 8,580

5., , 6,830 20,700| 94, 47,700) 41,600 24,700 24, 100} 8,210

16........ ,330] 6, 22,900! 103,000| 43,600 44,300| 23,500 22,400 8,210

17........ 5,330 6,510 25,300 147,000 40,200 52,500/ 22,900| 22, 400) 7,850

18 ..., 5,330 6,830/ 23,500| 174,000 38,900 56,600 25,300 23,500 7,850

19, ... 5,330; 6,830 22,900| 161,000 34,800{ 52,500| 37,500 26, 500 7,500

20........ ,330|  7,160| 20,100 119,000/ 34,800 47,000| 80,400 25,900 6,830

2L........ 5,330i 7,8500 19,600( 91,900 33,400\ 42,300 99,400 25,900, 11,000

........ 5,3301 7,850| 55,200| 64,700 30,800, 39,600 67,400 22,900 12, 800

B 5,330 7,850 79,700 50,400 28,300 36,200| 48, 400| 22, 400 12,800

24 .. 6,610, 7,500( 79,000 51,100| 28,300 34,800| 40,200 2, 400) 12,800

25 e 5,900, 7,500/ 66,800{ 71,500| 34,800 32,800 34,800 21, 200 11,400

26....nn. 6,510, 8,960 60,400| 100,000 45,700| 30,800 32,100 19, 600| 11,400

... 6,830 11,000, 41,600 95,300 51,100 29,600| 29, 19, 000 10, 200

28........ ,160] 10,6001 32,100, 85,1001 51,8000 28,900/ 28,300 20, 100] 9,350

29 . ..... 7,160 11,000 27,100{ 74,200........ 29, 600| 27,100 24,700 8,960

........ ,8500 9,750 23,500] 62,700 .......| 33,400/ 26,500 27, 700 9,750

8l........ 7,850........ 21,200] 53,800|........ 36,800(....... 89,200|.......1 19,000/ 8,960(.......

1886. )

1. 62, 000/314, 000 45, 700 19,000

b 2 57,900{341, 000, 47, 000 18,500

3. 55, 2001349, 000 50,400 18,500

L S 45, 000,336, 000} 48, 400 17,900

[ 41 600'304,000 48,400 17,900

6........ 40, 200,276, 000f 50, 400 17,900
7o 36,200,264, 000 49,800 16,

8 .. 34, 800,261, 000 48, 400 16,300

L R 33, 400,254, 000) 5 200 15,300

10...... 31,500,225, 000 62,700 14,800

30, 800(157, 000] 66, 100} 14, 300

28,300(106, 000 82, 400| 14,300

29,600| 88,500| 58,600 86,500 14,300

30,800] 75,600| 53,800( 89,200( 55,200f 13, 800

33,400| 65,400| 49,800| 75, 600 15,800

34,800, 60,600 47,000] 65, 400) 16, 900

33,400} 55,200, 37,500 64,000, 17,400

31,500| 54,500| 34,800| 66,100 16,900

, 800| 51,800| 32, 3 16,300

28,300} 50,400| 45,700| 67,400 15,800

51,100| 49, 100| 50,400| 66,100 14,800

78,300| 47, 000! 60, 77, 000! 13,800

92,600| 44,300| 65,400]103, 000) 13,300

91,200/ 40,900( 55,200] 89, 200 13,300

74,900| 39,600{ 51,100 81,000 12,200

56,600( 38,200 53,800| 72,900 12,400

51,8001 37,5001 56,600( 59,300 11,900

, 200 37,500] 53,800 51,800 11,900

110, 000| 35,500| 51,100 48 11,900

1, 000! 34,800 49,8001 43,000 11,900
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in second-feet, of Tennessee River at Chattanooga, Tenn., for the years

ending Sept. 30, 1874~1913—Continued.

Day. Oct. | Nov, | Dec. Jan., Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1887.
104, 000| 180, 000( 29, 600 22, 400
80,400| 130,000/ 29, 600 19, 000
110,000| 28, 900] 16, 900
92, 600| 28,300} 15,800
70,200, 28,300 14,800
56,600! 28,300 13,800
,400( 28, 300 12, 800
44,300| 28,300 12,800
03,000| 27,700 12,400
142, 000| 27, 700, 11, 900
157,000| 27,700 11,900
126,000 27,100 11, 000
91, 200{ 27, 100 10, 600
64,000 26, 10, 600
60,600( 26,500 10,200
54,500] 25, 900| 9,750
48, 400| 25, 9,750
45,000/ 25,300 9,350
41,600| 24, 700 8,960
38, 900 24, 100] 9,350
36, 200| 23, 500 9,350
34,100| 23, 500} 9,350
32,100| 62, 000 9,350
37,500 97, 400 9, 350
35, 500[116, 000 8,960
33, 400|130, 000) 9,350
32,100(138, 9,750
31,500103, 11,400
30,800| 68, 12,800
30, , 13,800
29,600|.......| 28,300{.......] 20,100 25,900]....
48, 400|154 19, 600
41, 600(117, 000 34,800
37,500 90, 600) 47,700
34,800 70, 200 1,600
34,100 62, 700] 38,900
32,800| 54, 500] 38, 200
31,500 49,100 45,000
, 200| 49,100 44,300
28,300| 49,100 59,300
27,700 68,800 57,
30,8001128, 55,900
31, 5001146, 000 55, 200
34,100119, 000) 70, 200
,900| 88, 65, 400
32,800 70, 60, 000
32, 100| 58, 34,800
, 200/ 51, 52,500
28,900 45, 70, 800
27,700] 43, 72,200
27,100 40, 66, 800
29, 600! 37 55, 200
32, 800( 34 44,300
37,500/ 33 38,900
38,900 32,100 45,700
43,000 30,800| 42,300
72, 28, 900) 38,200
148, 28, 300/ 31, 500
147,000| 27,100 27,700
129, 000/ 25,300
161,000 25,900 22,400




128 SURFACE WATER SUPPLY, 1913, PART III,

Daily discharge, in secon%eet, of Tennessce River al Chattanooga, Tenn., for the years
ending Sept. 30, 1874-1913—Continued.
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TENNESSEE RIVER BASIN, 129

Daily discharge, in second-feet, of Tennessee River at Chattanooga, Tenn., for the years
ending Sept. 30, 1874—1913—Continued.

Day. Oct. | Nov. { Dsec. Jan. Feb. | Mar. | Apr. [ May. |{ June. | July. [ Aug. | Sept.
1891.
40,200 13,800 60, 600 98,700/ 34,100( 33,500| 21,800f 50,400{ 30,800
38,900, 13,800 83, 800 105,000 32,800| 32,100| 21,200 64,000 26,500
32,800 13,300 103, 000 105,000/ 32, 100] 30, 200{ 20,100 96, 700| 24,100
5 13, 300] 129, 000) 101,000| 31,500 27,100, 20,100(106,000| 23,500
28,300, 13,300 148, 000 96,700 29,600( 24, 700| 20,100| 75,600 28,900
25,900 14,300 141,000 79, 700} 28,900( 22,900| 20,100i 53,200| 28,900
24,700| 15, 800, 118,000 72,900| 27,700( 21,800/ 19,000 40,900 29, 600
24,100} 16,300 109, 000 67,400] 26,500/ 22,900( 17,900/ 33,500/ 29, 600
22,400| 42,300 92, 600, 60,600 25,900 25,900( 18,500( 28,900| 33,500
, 49, 100 137, 000] 59,300, 25,300{ 26,500} 25,300{ 25,900( 27,700
21,200 49,800 183, 000 60,600 24,700 31,500 28,900| 24, 700 24, 700
20,100] 46,400 5 000 61,300] 24,100( 41,600( 24,700! 22,400} 21, 800
19,600 44, 242,000 66,100| 23,500| 38,200| 21,800 22,400| 20,100
19,000{ 37, 249, 000} 70,800 22,900 32,800| 19,600/ 21,800 19, 600
18,500{ 20, 700) , 000] 77,000| 23,500( 31,500) 17,400| 21,200{ 19, 600
17,900 23, 191, 67,400] 23,500 32,800 16,300| 20, 100 19, 600
17,900 21, 137, 57,900| 25,300 33,500| 15,800, 19,600 19, 600
16,900 21, 128, 000 51,100, 26,500 35,500 15,300 19,000 17,900
17,900 22, 118, 000 49, 800) 26,500( 40,200 22,900| 16,900/ 16,300
17,400 22, 106, 000 47,700| 25,900/ 43, 28,300 16,900 15,300
17,400 21, 99, 400) 47,700| 25,300] 40,200] 25,300| 19,000( 14,800
17,400 21, 122,000 45,700 24,100| 40,2001 22,400| 22, 400{ 14,300
16,300 21, 157, 000 44,300/ 22,900( 38,200 21,2001 25,900| 13, 800
15,800 21, 44,300/ 22,400| 42,300| 20,100| 31,500 13,300
15,800 24, , 000 21,200 44,300] 19,600 32;100| 12,800
15,300] 25,900 45,000 21,800| 45,700| 19,600} 46,400] 12,800
14,8000 57,900 44,300] 22,400| 36,200] 19,600 49,800{ 12,400
14,800} 79, 000, 43,000] 22,900 27,700 20,100| 49,100( 11,
14,300 81, 700) 38,200 22,900, 24,100 20,100| 41,600| 11,500
13,800 78,300 , 200, 26,5000 22,900 21,200] 37 11,500
........ 57,200 veeeee.| 30,200/.......| 32,800 35,500.......
8,960| 20,700 38,200 55,900| 53,200 23, 500, 12,400
8,960 17,900 36,200 50,400| 49, 800 22,900] 11,000
8,960 16,3 34, 800| 44,300 45, 700/ 23, 500( 10, 600
8,580 15,800 33,500 40,200| 43, 22,400| 9,750
8,580| 32,100 31,500 38,200| 44,300 22,900 8,960
8,580 35, 500! 30, 800! 51,800! 41,600 27,700} 12,800
8,580 38,900 30, 142,000| 38,900 ,500] 12,400
8,580 52,500 33, 500/ 209, 000| 36,800 21,200/ 11,900
8,580 67,400 49,100 227,000| 36, 19,600 11,900
8,580| 68,100 72,200 A ,000| 34,100 18,500] 11,500
9,750 63,400 70,800] 48,4001205, 000 31,500 18,500 11,900
10,600, 51, 65,400 47, 700,175,000 32, 17,400, 11,000
15,300| 40,200 54,500| 45,700|116,000| 32,800| 19,600 12,
20,100| 32,800 46,400 45,700| 81,700| 31,500 20,100| 12,400
,900] 28,900, 43,000] 40, 73, 30,200 20, 700| 12,400
19,600 28,300 44,300/ 36,200( 68,100( 29,600 19,600( 17,400
15, 800| 3 48,400 34,100 62, 28, 900| 17,400] 25,300
14,300 30,200 47,700 38,200| 57,900| 27,100 16,300| 22,
13,800{ 27, , 000 45,000/ 53,800 28, 15,800 19, 600
14,300, 25,300 46,400| 49,800/ 77,600! 31,500 15,800| 16,900
13,300; 23,500 47,700 49,800,104, 000) 35,500 16,900 15,800
3 22,400 54,500| 47,000/105,000! 38,200 16,300] 16,900
16,9000 21,200 54, 45, 700! 99,400| 40, 900K 16,300| 14,800
25,900 20,700 53,200] 51,100/ 94, 3 16,900] 13,300
36,200] 22,900 47,700| 59,300| 85,800] 45,700 ,300| 13,300
39,600 27,700 45,000 58, 600| 87,200| 47,000] 15,800 20,100
36,800, 49,100/ 39,600, 62,000| 86,500{ 39,600 17,900 20,100
32,100, 63,400 37,5000 66,100( 64,700| 36, 20,100] 17, 400
26,500 59, 34,100| 64, y 33, 500 24, 700! 14,800
22,400 51,100 40,900|-....... 60,000 53,800{ 32,800 21,200 13,800
........ 47, wemeee-d B7,0000.......182,1001....... 18,5000, . ...

48520°—W 8 P 353—15——9



130

SURFACE WATER SUPPLY, 1913, PART III

Daily discharge, in second-feet, of Tennessee River at Chatlanooga, Tenn., for the years
ending Sept. 30, 1874—1913—Continued.

Day.

Oct.

Nov.

Dec.

Jan,

Feb.

May.,

June,

July.

Sept.

21,800
21, 200

51,100
10,200
28,300
36,200
34, 800

27,700
24,100



TENNESSEE RIVER BASIN.
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Daily discharge, in second-feet, of Tennessee River ai Chattanooga, Tenn., for the years
ending Sept. 30, 1874-1915—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Juiy. | Aug. | Sept.
7,500 9,350| 7,850{ 26,500, 45,700| 40,200| 47,000| 34,800| 32,100| 17,900 24,700| 18,500
7,500 10,600 7,850 21,800] 43,000 43,600| 44,300| 33,500| 29,600 19,000 22,900 19,000
7,8501 13,300 7,500f 18,500 43,600 76,300 40,200/ 31,500( 27,100| 21,200/ 21,200| 17,900
9,750 10,200 7,500 17,900 45,000| 118,000 38,200 30,800 25,300 22,400| 19,600| 17,400
11,0000 9,350 7,500, 17,400 45,700( 129,000| 36,800/ 32,800{ 23,500/ 25,300| 19,000/ 16,300
11,0000 9,750| 7,5000 17,400 44,300 118,000 36,200 34,800 24,700 28,300 16,900 15,800
9,750, 9,750( 7,500] 18,500 40,900| 85,100| 34,800| 38,200 25,900] 28,300 17,900 15,800
8,960 8,960 7,500| 22,400 38,200| 65,400( 59,300 41,600| 29,600| 28,900| 18,500 15,800
8,210 8,580 8,210 68,100 37,500\ 56,600| 66,800| 49,800/ 28,900| 31,500| 18,500( 14,300
7,850 8,210, 8,580{ 133,000\ 28,300 52,500 71,500f 52,500{ 25, 32,800 16,900 13,800

188,000

17,400 81,000
17,400 71,500
15,300 62,700
15,300 69, 500
14,800, 81,000

13,800 86,500
13,300 79,000

13,300 55,200
13,300 45,700

13,300 39,600
14,300 34,800
17,400 30, 800)

13,300| 68,800/
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Daily discharge,

SURFACE WATER SUPPLY, 1913, PART IIIL.

in second-feet, of Tennessee River at Chatianooga, Tenn., for the years

ending Sept. 30, 1874-1913—Continued.

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

1897.

) N 14,300 8,580] 70,200\ 13,800/ 16,900] 79,000 53,200| 34,100| 24,100| 27,700| 24,700| 12,400
2., 13,300{ 8,580| 86,500 14,300{ 41,600{ 59,300 77,000 36, 23, 24,700| 21, 200 12,800
b 14,8001 8,960 88,500| 14,300; 62,700 52,500 96,000] 44,300; 23,500! 21,200| 21,200 11,000
[ N 16,900{ 9,750| 69,500 14,800 65,400 55,200(103,000( 59,300f 22,900 19,000| 20,100/ 11,000
5. 15,300 9,750 49,800 14,800/ 57,900 58,600(171,000| 59,300| 22,900| 20,100| 18,500| 11,000
[T, 14,800| 10,200{ 38,200 15,300{ 50,400( 76,300(201,000 51,800 22,900| 22,400( 19,000} 10,600
Y U 12,400( 13,300/ 32,100 16,300 y 125,000(196,000| 46, 400( 22,400| 21,200/ 23,500 10,600
8 ... 10,600 19,600] 27,700 16,900 66,800 165,000(167,000| 43,000| 24,700{ 22,400| 23,500{ 10,200
9. .. 9,750| 23,500| 25,900 15,800 89,900 159,000{130,000f 38,900/ 24,100 24,100 27, 100, 10,200
10.... ... 9,350 22,900 24,700 15,800 99, 139, 000]103, 000] 36,200| 22,900| 22,400| 31,500 9,350

49,800,
45, 700)
37, 500
30,800
36, 200

74,200
93,300
79, 700
63, 400/
51,300

55,200
77, 600
94, 600

101,000
96, 000

72,900
54, 5001
42,300
37, 500
34, 800

22,400
32,100
30,800
27, 100




Daily discharge,

TENNESSEE RIVER BASIN.
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in second-feet, of Tennessee River at Chattanooga, Tenn., for the years
ending Sept. 30, 1874—1913—Continued.

Nov. | Dec. Jan, Feb. Apr. | May. | June. | July. | Aug. | Sept.
25,900 28,900( 27,100| 32,800 149,000! 45,700; 23,500/ 19,000 23,500] 12,800
24,100 28,300 28,300/ 32,100 127,000] 42,300} 23,500] 18,500} 20,100| 13,800
23,500| 27,700{ 30,200 32,100 95,300 39, 600| 24,700} 16,900 16,900| 15,800
22,400 28300| 33,400{ 66,800 82,400| 36,800| 27,100} 15,800} 15,800| 16,900
21,800] 28,300 34,800/ 151,000 83,800] 36,200{ 25,900 14,800 13,800 14,800
21,800 32,100| 43,000| 201,000 94,000| 42,300| 23,500/ 14,800| 13,800| 12,%00
23,500] 34,800/ 122,000| 227,000 101,000] 51,800{ 22,400 14,800] 13,800 11,900
24,700; 34,100] 119,000( 246,000 116,000] 57,900| 21,200] 16,900} 13,800] 11,000
25,300, 33,400| 112,000/ 254,000 115,000] 62,000| 20,100{ 16,300| 12,800{ 10,200
24,700 32,100( 111,000( 244,000 101,000| 66,800] 19,000| 14,800] 12,400| 11,000
25,9000 28,900/ 87,800 200,000 90, 600| 70,200( 21,800| 14,800{ 12,400/ 10,600
28,300 27,100| 65,400 126,000 81,700| 64,700 24,100 13,800] 11,900] 11,900
30,200/ 25,900 56,600 77,000 72,900/ 59,300 29,600] 13,300] 11,900{ 11,000
28,300] 24,100; 49,100| 58,600 66,800| 57,200| 33,400] 12,800] 12,800| 11,900
25,900 22,400{ 45,700| 51,800 62,000| 59,300| 37,500; 12,800 14,800/ 11,000
45,700 57,900| 56,600| 35,500/ 11,900[ 14,800| 10,200
48,400 53,800| 53,200| 37,500| 11,400| 13,800, 9,350
59,300 51,100/ 47,000| 36,200 11,000{ 13,300 9,350
70,800 48,400| 40,900| 29,600| 11,400] 12,800 8,580
79,700 45,700| 87,500| 26,500 11,900 11,400 7,850
72,200 44,300| 34,100| 23,500} 11,900( 10,600 7,850
66,100 41,600| 32,100| 21,200} 13,800 10,200 7,850
47,000/ 30,800{ 19,600 15,300 9,350 ,960
59,300 30,200| 17,900! 19,600 8,960] 9,750
57,900| 28,300{ 17,900| 19,000 8,580 9,750
67,400| 27,100] 16,900{ 16,900 8,580| 9,350
64,000/ 25,900! 17,900 16,900 8,580/, 8,960
56,600| 24,700 20,100} 20,100| 8,580 8,580
51,100| 24,100| 19,600/ 23,500 9,750| 8,580
47, | 500| 18,500] 23,500 11,000{ 8,960
,,,,,,, 23,500].......] 29,600] 11,000;.......
17,900 47,000 12,400
16,900 43,000 11,900
14,800 40,200 13,300
14, 300) 43,000 14,300
16,300 48, 400/ 13,300
19,600 52,500 11,900
22, 400 47,000 10, 600
21,800 41, 600) 10,200
30, 800 38, 200] 9,350
51,100 35,500 8,960

57,900 38,200 8,
55,200) 45,000 8,210
3 44,300 7,850
141,000, 41, 600) 8,210
157,000 38,200 12, 400| 11,000
140, 000 36,800 12,800 17,400
110, 000| , 800 13,300] 22, 400
75, 600, 66,100] 1 22,900
7,850| 21,200 33, , 600 60, 600) 25,900
7,850| 23,500 51,300 46,400 57,900 26, 500
7,160 73,600 21,800
7,160, 75, 600) 16,900
7,850 71, 500 14,800
8,580 66, 800 13,800
8, 960| 60, 600 15,300
10, 600 51,800 15,300
11,000 47,000 14,800
11,000 44,300, 13,800
11,000 41, 600 13,300
11,000 38, 900 13,300{ 12,800




134 SURFACE WATER SUPPLY, 1913, PART IIL

Daily discharge, in second-feet, of Tennessee River at Chattanooga, Tenn., for the years
ending Sept. 80, 1874—1918—Continued.

Day. Oct. | Nov. | Dec. Jan. Feb. | Mar.

Apr. | May.

June.

22,400
41,600

60, 600
70, 200

49,800
43,600

37,500
33, 400

30
28 300]

21,200] 102,000

141,000| 252, 1
116,000| 238,000

92,600/ 200,000
73, 600| 167, 000)
62,000| 135, 000
116, 000
110,000

B8

pEess

k ZRER&
sstzz msazs gzess ot
2

B8R

55

14,300| 157,000] 79,700|.
13,800 212,000 101,000/~
........ 248, 000 123,000l

131,000[ 157,000{204,000| 32, 100
142,000 211, ,000(178, 000) 51 800|
152,000 237,000 116,000 57 200

21,200(157,000| 41,600

22, 4001146, 000| 39,600
22,% 123,000| 37, 500

90,
74,200| 34, 100

64, 000] 32,100| 40,900

56,600] 32,100
51,100| 30,800

, 000 47 700 32,100

40,200| 31,500
60,600| 31,500

64,000/ 30,800
63,400/ 29,600

800| 59 300/ 27,700

67,400| 30,200

26, 500{137, 000| 48, 400| 5

26,5001174,000] 63,400
27,1001162, 000131, 000
29, 6001150, 000174, 000
28, 300|145, 000196, 000| 58
28,300{123, 000,214, 000

22 46,400!110, 000|215, 000
g 95, 300|154, 000| 60,

77,600| 48,400
86,800 40,200

62,000] 34,800
58, 600| 32,100
60,600{ 32,100
61,300| 31,500
58,600| 29, 600,

54,500] 28,300
51,100] 27,100
48,400| 25, 900

£5

REB2H

SEzEs seses =g
3

Rty

50
13 300 9 350, 15,800

11,900| 9,350 18,500
11 900, 9 750/ 20,100
11 400] 9 750| 20, 100
11 400 10 200] 20,100

300| 11,900] 11, 400| 19, 600

13,300l 10;600...."...



TENNESSEE RIVER BASIN. 135

Deily discharge, in second-feet, of Tennessee River at Chattanooga, Tenn., for the years
ending Sept. 30, 1874—-1918—Continued.

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

1903.

loeon.n.. 21,800 8,960 20,600 26,500{ 27,100| 174,000{112,000| 55,200| 38,200 22,900/ 15,800| 10,600
2. ,700| 8,960 28,900 25,300] 27,700| 205,000|107,000( 50,400| 49,800 21,200| 14,800| 10,200
3. 21,800| 9,350 39,600/ 30,200 28,900 193,000 94,600 47,000| 72,900, 20,700| 16,300 9,350
4oL 18,500 9,750| 44,300/ 35, 45,700| 154,000 82,400| 43,600 72,200{ 20,100 21,200 9,350
5oeennn 6,900( 9,750 47,000 40,900| 98,700 106,000] 77,600| 41,600 62,700 20,100 21,200 8,960
uennnnen 15,800  9,750| 45,000] 40,200 127,000( 83,100| 78,300 39,600| 57,200| 21,200/ 23,500 8,960
Toaann 13,800 9,350 45,000{ 49,800 113,000 77,600( 74,900| 38,900| 60,600 21,800| 27,700 8,960
8 eio... 2,400 11,000 38,900 45,700 116,000 93,300 99,400/ 36,800| 70,200 21,200| 23,500 8,960
9. 11,900, 12,800 34,800/ 39,600, 111,000, 135,000(161,000| 34,800 65,400 22,400 20,100 8,960
10........ 11,400| 12,400/ 30,200 34,800, ©8,000] 159,000/200,000| 33,400/ 55,200| 22,400 16,900 8,580
T 12,800/ 11,400/ 26,500 31;500] 91,900| 157,000210,000( 32,100 53,200 21,800( 14,800/ 8,580
1200men... 16,300| 11,000{ 23,500 36,200 103,000| 137,000{184,000| 30,800( 47,000 21,200| 15,300 8,210
183........ 15,300 11,000 21,800| 42,300 105,000| 118,000[128,000| 29,600| 48,400 22,900| 18,500 8,210
4........ 15, 10,200, 20,100| 43, 94,600 104,000(113,000] 28,300| 42,300 32,800| 16,300| 8,210
15..cennn. 18,500{ 9,750/ 19,000 38,200 86,500, 95,300|133,000( 27,700| 36,800 31,500| 17,900 8,580
16........ 19,0000 9,350 19,600] 34,800 77,600 86,500/143,000| 27,100] 32,100/ 30,800 21,200] 8,210
17,00 19,600] 9,350 27,100| 33,400| 119,000 74,900|138,000| 26,500| 28,900/ 32,100| 22,900 7,850
18........ 16,900 9,350 44,300{ 30,800( 170,000 66,800/122,000 25,900( 26,500 28,900| 21,200/ 8,580
19........ 3 10, 47,000f 28,900 193, 60,600(103,000| 25,300| 24,700, 26,500| 19,000 8,960
20........ 14,800 11,400] 43,000 27,100 191,000 55,200| 90,600 24,100f 24,100| 22,900 21,200 8,960
21........ 12,800| 12,400 41,600 25,300 160,000 55,200 83,800/ 23,500| 24,100f 21,200| 18,500/ 8,210
22 .. ... 11,900{ 11,400 53,200 24,700( 98,700 55,200 82,400  22,900| 24,100| 22,400| 16,900 8,580
23 ..., 11,0000 11,400 59,300 23,500/ 70, 62,000 82,400| 22,400| 24,100| 20,100( 16,300, 8,580
24 ..., 11,000 11, 53,200| 22,4000 61,300| 108,000 74,200 22,400 24,100| 17,900| 14,300 8,210
25 innn 10,200 12,400 43,000 22,400 53,800| 169,000 67,400/ 21,200/ 23,500/ 16,300/ 12,800 7,850
26..en... 9,750 19,600] 38,2000 23,500] 48,400 190,000| 62,700 21,200 22,900 15,300 11,900 7,850
b7 SRUR 9, 35,500 32,800 24,100] 45,000/ 180,000 59,300( 20,100 22,900/ 14,800| 11,000 7,160
28, ... 9,350| 36,800| 28,900 24,700 80,400| 131,000| 56, ,600| 25,300| 13,800( 10,600| 6,830
20, . ... 960 33 25,300{ 25, 300) 87 56,600/ 19,600( 26,500 13,300) 6,830
30........ 6,510
3l........ 800| 11,000].......

1904.
T 6,510] 7,160 8,210[ -17,400| 19,000{ 49,100( 55,200] 34,800{ 24,100( 20,100| 12,800| 12,800
2. 6,510| 7,500{ 8,210 14,800| 17,400| 44,300| 49,100( 45,700| 22,900f 20,700| 12,800 11,900
3., 6,510 8,2100 8,210 13,300 15,800 41,600| 43,000 39,600| 24,100( 24,100| 14,800 11,000
4oL 6,510 8,580 7,850 12, 15,300 38,900/ 38,900/ 33,400 24,700| 22,400( 13,800] 11,
5. 6,5100 11,000, 7,850| 11,900 14,300 35,500 34,800| 30,800| 27,700| 21,800{ 14,800| 10,600
[ 6,510 11,000, 7,500 11,900( 13,800| 36,200 32,100/ 29,600| 27,700| 19,000 16,300 10,600
T, 6,510 9,750| 7,850| 10,600 13,300 35,500 30,800 27,700 25,300| 17,400 20,700| 12,
8. ... ;160 9,350(  7,500f 10,200 20,100 48,400| 30,800| 30,800| 21,200| 16,300 20,700| 13,800
9. ... 7, 8,960 7,850] 9,750] 27,100| 68,800 33,400 32,100| 20,700| 15,6300| 18,500 12,800
10,2000 9,750 8,960 7,500 10,200 34,100] 70,800| 34,100  37,500| 20,700 16,300| 18,500 11,900
... 9,350 8,960 7,500 10,600 30,800] 69,500 34 41,600| 19,000( 16,300| 18,500| 11,000
120000000 8,960, 8,960/ 7,500{ 10,600 31,500] 62,700| 32,100| 43,000| 17,900| 17,400| 18,500 10,200
13.. ... 8,580 8,060 7,850 11,400\ 27, 55,200| 30,200| 38,900 15,800 17,400} 22,900 9,
4. 8,580 8,960 7,500/ 12,400| 24,700\ 51,800| 27,700| 32,800| 14,800( 20,100 20,700, 8,960
15,0000 7,850 8,580 7,500 13,300 21,800 55,900/ 26, ,800| 14,300| 19,000| 18; 8,580
16........ 7,500 8,580] 7,850| 14,300] 20,100| 54,500 24,700| 29,600| 14,300 16,900 18,500 8,210
17 ....... 7,850 9,75 8,580 14,800{ 19,600 49,100 24,100( 27,700 13,800| 14,800 22,900| 7,850
18... ... 7,850 20,100 8,210| 16,300{ 18,500 42,300| 24,100| 25,300| 12,800| 13,800| 21,800| 7,
19,0 7,850 32,100 7,850| 21,800| 17,400 38,900| 24,100} 24,100| 12,400| 12,800 17,400, 7,500
20......0. 7,500 33,400 9,350 21,200] 17,900, 35,500 23,500| 22,900( 11,900| 12,400] 15,300, 7,500
21, ..... 7,500{ 25,900/ 16,900 20,100, 20,700| 33,400 22,900| 21,200| 11,900 11,000| 13,800{ 7,500
2 ..., 7,500 21,200 26,500| 20,100| 29,600 44,300| 22,400| 20,100 12,400{ 10,600/ 13,800 7,160
2B, 7,500 17,400 24,700 34,800 36,800 S81,700| 22,400| 19,600| 14,800| 11,400| 12,800/ 7,160
24, 7,160 14,300 20, 66,100 47,700] 118,000| 22,400/ 19,000| 15,300 12,800| 12,800{ 7,160
2. ... 7,160| 12,400] 20, 56,600 49,100| 1420001 22,400| 17,400| 13,300| 12,400 16,300| 7,160
26........ 6,830{ 11,000| 19,000 45,000{ 47,700} 136,000| 21,200/ 16,300| 13,300 11,900{ 16,900
by S X 10,200 17,400| 42,300 42,300 124,000| 20,700| 15, 12,800, 12,800 15,800 6,510
8. ... 6,510, 9,750{ 20, 33,400] 43,600( 109,000| 22,900| 15,300( 12,800| 13,800| 14,800 6,510
P 6,510/ 8, 21,200 27,100, 55, 89,200/ 25,900 15,300] 15,300 12,400| 14,800/ 6,510
30........ 6,510, 8,580 21,200( 23,500|........ 74,200 26, 14, 14,800 14,300/ 6,510
3l....... 6,830l........ 20,700/ 21,200........ 64,0001, ...... ,900). ... 16,300' 13,3001.......
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Daily discharge, in second-feet, of Tennessee River ot Chattanooga, Tenn., for the years
ending Sept. 30, 1874—1913—Continued.

Day. Qet. | Nov. | Dee. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5,060! 27,100 52,500 34,100| 52,500{ 21,200
5, 27,100/ 48,400 30,800} 36,800| 21,2
5,3 25,300 24,1
5,9 24,700 21,
6,200 24,100 18,500
6,200 24,700 16,900
6,51 25,300 16,900
6, 51 28, 300 15,
6,51 27, 700! 8
7,500 , 200 19, 600
7,500 36, 800) 28,900
7,500 39,600} 38,200
7,160 41,600 43,000
6,510] , 600 51,100|
6,510 47,000 54,
6,830 44,300 53, 800f
7,%33' 39,600 45,700
7 4, 800 s
7,850 31,500 A
8, 210) 28, 900 3
7,850 26, 500 X
7,850 26, 500 28,
7,500 26, 500 25,
7,850 26,500 23,
7,850 25,300 33,
7,850 24,700 s
8,210 30,200 3
7,850 36, 200| ,
7,850 37, 500 ,
7,850| 45,700 ;

............... 3
14,800, 94, 600 46,400
13, 78,300 55,
12, 66,100 58, 600]
11,900 , 600 49, 800
11, 400 50, 400] 45,700
11,000 45,000 47,700
10, 600 42,300 43, 600;
10, 200 40, 900 40, 90
10, 200, 40,900 36,200
10, 200 44,300 33,400
10,200 52, 500 31,500
9,750 57,200 , 600
9,750, 53,200 27,700
9,350 49,100 26, 500]
9,350 51,100 28, 900
8, 960 53, 36, 800}
8,960 57, 43, 600
8,960 62,700 3,
8,580 63,400 45,700
8,960 54,500 46, 400
8,960 46,400 46,400
9,350 41,600 43,600
10, 200, 38,200 40,
10, 200 34,800 38,
9,750 32,800 38,200
9,750 30, 800) 42,300
9,750 29, 600} 43, 600]
9,750 30, 200) 39, 600}
9,750 32,100| 38, 200f
9, 750] 30,200 46, 400|
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cond-feet, of Tennessee River at Chattanooga, Tenn., for the years
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Daily ahsc]zarge, tn second-feet, of Tennessee River at Chattanooga, Tenn., for the years
endmg Sept. 80, 1874-1918—Continued.

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

16,500

40, 200 16,500

58,600 15,500
78,300 108 15, 000

103,000 ) > 200/ 15,500
106,000 16,000

81,7001 16,500
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et, of Tennessee River at Chattanooga, Tenn., for the years .
ending Sept. 30, 1874—1915—Continued.

Day.

Oct.

Nov. | Dec.

Jan.

Feb. | Mar.

Apr.

May.

June.

July.

1911,

17,600
16,500
16,000
15,500
15, 000,

14,500
14,500
14,500
15,500
18,600

30,800{ 29,000

28, 400{ 37,800] 26,000

27,200| 36, 500

27,200 29,600 22, 500|

27,800| 26, 000

27,800| 26, 000!
27,200| 26, 000
27,200{ 35, 800,
26, 000| 46,300
24, 300| 58,300

23,700| 60,900)

00| 90, 000| 27, 800

11 )
23,100[117, 000)

600| 23, 100{118, 000!

16,000 23,100| 90,700| 50,7

]

....... ),

30,200[120, 000
35,200(144, 000
35,800|144, 000
34, 500131, 000
33, 900[105, 000

35,800] 77,900
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Daily discharge, in second-feet, of Tennessee River at Chattanooge, Tenn., for the years

o’

ing Sept. 80, 1874-19185—Continued.

Day. Oct. | Nov.

Dec. | Jan.

Feb. | Mar. | Apr.

May. | June.
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Day. Oct. Day. Oct. Day. Oct. Day. Oct.
) 6,060
b IO 6,060
TR 6,060
L T 6,060
| S 6,060
6,720

Monthly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1874~1918.

[Drainage area, 21,400 square miles.]

Discharge in second-feet. dRux;-o ?n

(depth

Month. per | inches on et
. rainage -

Maximum. | Minimum. | Mean. sl%?lzf‘e area).
190, 000 29,600 | 108,000 5.05 5.63
195, 000 22,900 | 74,600 3.49 4,02
32, 800 11,400 | 20,300 . 949 1.06
51,800 9,750 17,200 . 804 .93
, 600 7,850 , 000 1.07 1.23
89,200 10,600 | 19,600 .916 1.02
195,000 7,850 | 43,800 2.05 13.89

a See ‘“Accuracy’’ in station description.
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Monthly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1874-19183—Continued.

Discharge in second-feet.
: Gt
o
Month, . Per inches on ’::g‘yl'
Maximum. | Minimum. | Mean. | square | drainage
mile. area).
27,700 8,210 | 13,600 | 0.636 0.73
67,400 6,830 | 23,800 | 1.11 1.24
56, 600 15,800 | 34,200 1.60 1.84
215, 000 22900 | 59,300 | 277 3.19
357,000 37,500 | 100,000 | 4.67 4.36
361, 000 77,000 | 179,000 |  8.36 9.64
133, 000 40,90 [ 72,800 3.40 3.79
135, 000 19,600 | 39,500 | 1.85 2.13
32,100 16,900 | 24,300 1.14 1.27
July. LIl 130, 000 28,300 | 51,600 | 241 2.78
August.....o.oo.llllliiiiiiii.. , 22,400 | 37,000 | 1.73 1.9
September. ... .. ...l , 14,300 | 23,100 1.08 1.20
361, 000 6,830 54,700 2,56 34.66
32,100 12,800 17,300 . 808 .93
y 13,300 30, 700 1.43 1.60
227,000 22,400 | 58600 2,72 3.16
y 20,600 | 70,900 {  3.31 3.82
143,000 43,000 76, 000 3.55 3.8
137,000 32,100 | 67,700 | 3.16 3.64
800 34,800 | 54,400 2.54 2.83
130, 000 39, 600 66,100 | . 3.09 3. 56
153, 000 o100 | 57,90 " 2m 3.02
46, 400 19,000 31, 200 1.46 1.68
34, 800 14300 22000 1.03 1.19
19,000 11,400 | 13,800 L645 V72
227, 000 11,400 47,200 2,21 29.98
19, 000 7,850 10, 700 .500 .58
21, 800 8,580 y 542 .60
19, 000 9,350 | 13,000 .607 .70
178,000 10, 600 72,900 3.4 3.93
36, 200 17,400 24, 1.14 1.19
108, 000 17,400 | 55900 261 3.01

1 40,800 | 94000 439 4.90
71,500 19,600 | 36,900 | 1.72 1.98
28,900 15, 800 19, 600 .916 1.

3 11, 400 17,500 .818 .94
14,300 y 11,300 .528 .61
17,900 9,350 | 12,900 .603 .67

189, 000 7,850 31,800 1.49 20,13
22,400 8,580 | 13,700 .640 74
96, 000 12,800 | 37,000 1.73 1.93
51,800 17,900 31, 900 1.49 .72

) 000 27,700 | 46,500 |  2.17 2.50

125, 000 38,900 63, 000 2.94 3.06
66,100 25,900 | 40,800 | 1.91 2.20
58, 600 23, 500 37,000 1.73 1.93
44,300 22,400 32,400 1.51 1.74

900 12,800 | 16,800 .785 .
15,300 8210 | 11,800 -551 .64

, 500 8,580 15,200 710 .82
66,100 7,500 | 16,900 . .

125, 000 7,500 30, 000 1.40 19.04
41,600 7,850 | 13,400 .6%6 .72
116, 000 11,000 24, 600 1.15 1.28
2, 600 28900 | 55,900| 2.61 3.01

259, 000 23,500 | 92,200 | 431 4,

122,000 40,200 | 67,200 814 3.27

) 800 25,300 | 37,600 | 1.76 2.03
53, 800 24,700 40, 500 1.89 2.11
37,500 16,900 | 25200| 1.18 1.36
18,500 7,850 | 12,700 .59 .
11,400 7,160 | 8300 .388 .
24,100 8580 | 15,900 743 .86
15, 800 5,900 9,360 .437 .49

252,000 5,900 | 33,400 1.56 21.21
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Monthly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1874-1918—Continued.

Discharge in second-feet.

(doptii
epth in
Month. . per | lncheson ‘:g;}
Maximum. | Minimum. | Mean. | square C_lr;mage
mile. ea).
1880.
October. 85,100 5,330 | -19 0.916 1.06
27,700 9,750 | 15,100 . 706 79
143, 000 20, 700 68, 700 3.21 3.70
66,100 230500 | 38600{ 1.80 2.08
176, 000 237500 ‘ 2.65 2,86
y 15,700 ! 5.93 6.84
109, 000 35,200 | 67,700 | 3.16 3.53
92,600 '500 | 41,700 |  1.95 2.95
36, 200 12,800 | 20,300 “940 1.06
47,000 11,900 , .972 1.12
27,100 10, 600 18, 800 .879 101
22, 400 9, 350 14, 700 . 687 W77
254,000 5,330 | 42,600 | 1.99 27.07
19,000 7,80 | 9,900 .463 .53
85, 800 8,580 18, 200 . 850 .95
174000 7900 | 62,700 | 2,03 3.38
122,000 17,000 | 60,200 | 281 394
146, 000 34,100 76,300 3.57 3.72
125, 000 35,500 56, 800 2.65 3.06
116, 000 40, 900 62,100 2.90 3.24
53, 800 17,900 30,500 1.43 1.65
28, 900 12, 800 19, 600 .916 1.02
20,100 8580 | 12,400 1579 .67
18,500 5,330 ’ 080 1378 44
72,200 4,800 14,500 .678 .76
174, 000 4,800 | 35700| 1.67 22.66
17,400 5,900 8, 880 .415 .48
62, 000 17,900 36, 900 1.72 1.92
131,000 19,000 | 64600| 3.02 3.48
7, 000 54,500 | 175,000 | 818 9.43
197,000 57200 | 124000 | 5.79 6.03
144, 000 53, 200 86, 000 02 4,64
70, 200 31,500 49, 200 2.30 2.57
53,200 25,300 | 34,00 | 1.59 1.83
62,000 25,300 | 37800| 17 1.98
, 900 18, 500 26, 600 1.24 1.43
36,500 13,800 | 23,900 1.12 1.2
149, 000 18,300 | 40,000 | 1.87 2.09
267, 000 5,900 58, 500 2.73 37.17
S 24,100 10,600 | 14,000 654 .75
23,500 10,600 13,600 .636 Byt
62,000 12,800 | 25, 1.19 1.37
25 2 96,100 |  4.49 5.18 |
114,000 45,000 | 66,800 3.12 3.25
60, 600 28,300 40, 40 1.89 2.18
215,000 69,500 | 119,000 5.56 ° 6.20
! 80 21,800 ‘200 | 1.60 1.8
40,900 17900 | 25300 | 1.18 1.32
22,900 9350 | 15,700 734 .85
14,800 8,580 ; L4091 .57
14,300 480 | 7,610 1356 40
254,000 4,800 38, 800 1.81 24.62
35,500 7,500 | 11,700 547 .63
68,100 960 | 21,800 1.02 114
82,400 14,300 29, 800 1.39 1.60
JanUary.....ooee i 94,600 19, 000 52,400 2.45 2.82
244, 000 59,300 | 148,000 6.92 7.46
285,000 47700 | 157,000 734 8,46
109’000 38, 200 ‘ 3,90 3.57
’ 20100 | 40,600| 1.90 2.19
71,500 19,000 ' 1.63 1.82
50,400 14,800 27,900 1.30 1.50
60,600 11,000 19,600 .916 1.06
', 900 6,510 9,000 421 .47
N TR T 285,000 6,510 51, 500 2.41 32.72
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Monihly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1874-1918—Continued.

Discharge in second-feet. (gmm i
(depth in -
Month. Pper | incheson [Aocs
. . drainage |Yacy-
Maximum. | Minimum. | Mean. square area)
mile. .
7,850 5,330 6,080 0.284 0.33
11,000 6,510 7,940 371 .41
79, 700 8210 | 25,400 1.19 1.37
174,000 20,100 | 70, 500 3.29 3.79
59,300 28,300 | 42,100 1.97 2.05
56, 600 28, 300 39,400 1.84 2.12
99, 400 ,900 | 36,800 1.72 1.92
1 19,000 | 31,300 1.46 1.68
120,000 19,000 35,500 1.66 1.85
) 15,800 , 500 .958 1.10
24,700 8,960 | 15,400 .720 .
12,800 6,830 9,750 456 .51
174,000 5,330 | 28,300 1.32 17.96
99,400 11,900 | 26,300 1.23 1.42
201, 000 . , 400 3.10 3.46
140,000 25,900 , 500 2.50 2.88
144,000 2 76,700 3.58 4.13
83,100 31,500 49, 200 2.30 2.40
269, 000 , 300 61, 300 2. 86 3.30
349,000 34,800 | 136,000 6.36 7.10
32,800 50,400 2.36 2.72
103,000 43,000 64,400 3.01 3.36
87,800 25,900 50,000 2.34 2.70
s 19,600 28, 500 1.33 1.53
19,000 ,900 15,200 .710 .79
349,000 11,900 | 56,400 2.64 35.79
11,900 8,580 10,000 467 .54
87,200 9,350 | 30,300 1.42 1.58
107,000 22,400 49, 2.29 2.64
142,000 28,300 58,100 2.71 3.12
180, 52,500 | 99,7 4.66 4.85
180, 000 , 600 66, 700 3.12 3.60
138,000 23,500 | 45,100 2.11 2.35
38,000 25900 | 30, 1.44 1.66
64, 700 20,700 38,700 1.81 2.02
32,100 11,400 18,900 883 1.02
66, 100 18, 217,800 1.30 1.50
22,400 8, 11,900 556 .62
180,000 8,580 40, 200 1.88 25. 50
26, 500 8,580 | 13,600 .636 .73
16,900 9,350 | 11,700 .547 .61
31, 500 10,200 18,800 .879 1.01
169, 000 32,100 71,700 3.35 3.86
A 29, 600 47,900 2.24 2.42
178,000 27,100 | 53,800 2.51 2.89
154, 000 ,900 | 62,000 2.90 3.24
, 300 22,400 32,500 1.52 1.75
56, 600 15, 800 28, 600 1.34 1.50
42, 300 11,000 19, 400 .907 1.04
, 200 11,900 y .790 .91
72,200 19, 600 46,800 19 44
178,000 8,580 | 35,200 1.64 22,40
130, 600 15,800 | 39,500 1.85 2.13
137, 000 ,800 | 67,400 3.15 3.51
40,900 22,400 | 28,100 1.31 1.51
89, 200 31, 500 60, 300 2.82 3.26
195,000 36, 200 87,300 4.08 4.25
58,600 17, 37,500 1.75 2.02
49, 800 17,900 29, 600 1.38 1.54
28,300 15,300 20,400 .953 1.10
78, 300 21, 800 42,200 1.97 2.20
58, 600 19, 600 31,600 1.48 1.71
62, 700 21, 200 36, 900 1.72 1.98
48,400 ,800 | 29,600 1.38 1.54
195,000 13,800 42,100 1.97 26. 74
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Monthly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 80,
1874-1918—Continued.

Discharge in second-feet.

(dopti

epth in
Month. Per | iDCheson Accu-
; i drainage |Y3CY-

Maximum. [ Minimum. | Mean. | square
mile. area).

October.. 27,100 12,400 | 15,100 0.706 0.81

70, 800 15,300 47,900 2.24 2.50

46,400 19,600 26, 700 1.25 1.44

82,400 25,900 40, 600 1.90 2.19

231, 42,300 75, 100 3.51 3.66

283, 000 52,500 | 117,000 5.47 6.31

133,000 40, 900 66, 3.11 3.47

74,900 38,900 §0, 500 2.36 2.72

35, 500 17,400 24,400 1.14 1.27

46,400 11,000 | 21,800 1.02 1.18

45,000 14,300 X 1.24 1.43

45,700 15,800 23,100 1.08 1.20

283, 000 11,900 44, 400 2.07 28.18

58,600 20,700 | 35,000 |  1.64 1.89

40,200 13, 800 21, 000 .981 1.09

81,700 13,300 32,500 1.52 1.75

99, 400 36,800 2.81 3.24

249, 000 60,600 | 147,000 6.87 7.15

259, 000 64,700 | 124,000 5.79 6.68

105,000 36,200 y 2.96 3.30

34,100 21,200 25,900 1.21 1.40

45, 700 21, 800 » 1.54 1.72

32, 800 15,300 21,200 .991 1.14

106, 000 16, 900 37,800 177 2.04

) 11,500 | 20,200 .944 1.05

259, 000 11, 500 51,200 2.39 32.45

11, 500 9,350 10, 300 .481 .56

39,600 8,580 16,900 .789 .88

68,100 15,800 36, 500 1.71 1.97

252, 000 38,900 94,100 4.40 5.07

72,200 30,200 45,400 2.12 2.29

66, 100 28,300 44,200 2.07 2.39

297, 000 38,200 | 96,400 4.51 5.03

3, 200 27,100 37,200 1.74 2.01

57,200 24,100 41,200 1.93 2.15

74, 200 21,200 42,700 1.99 2.29

27,700 15,300 19,600 .916 1.06

25, 300 8,960 14, 500 .678 .76

252, 000 8,580 41,500 1.94 26.45

12,800 8,210 9, 430 . 441 .51

41,600 8,210 | 22,700 1.06 1.18

57,200 14, 800 28, 700 1.34 1.54

42,300 16,300 21, 500 1,00 1.15

221,000 35,000 | 101,000 4.72 4.92

75,600 32, 800 49, 400 2.31 2.66

76, 300 27,100 40, 1.87 2.09

198, 000 25,900 70, 600 3.30 3.80

135,000 | - 22,900 2.28 2.54

31,500 14, 800 20, 200 . 944 1.09

29, 600 10,200 17,300 . 808 .93

0, 400 13,800 1 1.41 1.57

221,000 8,210 | 37,800 1.77 23.98

59,300 10,600 | 19,900 .930 1.07

27,100 13,300 15, . 738 .82

26, 500 14,300 | 19,400 .907 1.05

3 16,300 34,300 1.61 1.86

167, 000 27,700 | 73,4 3.43 3.57

29,600 | 45,400 2,12 2. 44

51,800 22,400 32,900 1,54 1.72

42,300 17,900 { 26,900 1.26 1.45

24,100 11,900 | 15,400 .720 .80

Jaly... ..o oLl 24, 700 11,000 | 18,700 . 874 1.01

August.. ...l 25,900 11,000 16, 700 .781 .90

September. . .coommeee i, 22,400 7,160 11,100 .519 .58

The Fear semaeeeemrreceenmanennas 167,000 7,160 | 27,200 1.27 17.27
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Monthly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1874-1913—Continued.

Discharge in second-feet. Run-off
(depthin [, ..
Month. . . Per igrcai%igg racy.
Maximum. | Minimum. | Mean, sme aroa).
6,830 8,590 0.401 0.46 | B.
6,830 8,420 308 .44 B.
7,500 { 25,900 1.21 1.40 | C.
17,400 72,800 3.40 3.92 | B.
18,500 | 33,600 1,57 1,64 | B.
40,200 | 75,200 3.51 4.05  B-
34,100 50,300 2.35 2.62| B.
, 800 42,000 1.96 2.26 | B.
14,300 | 21,200 .991 1.10| B.
13,800 | 25,000 1,17 1,35 B.
15,300 | 21, 1.02 1..18| B.
7,500 | 13,000 .608 .68 | B.
6,830 33,300 1.56 21.10
6,830 7,320 .342 391 C.
8,210 9,760 .456 .51 B,
8,960 | 14,400 .673 .18 | B.
13,300 23, 500 1.10 1.27 | B.
3,500 | 55,400 2.59 2.79 | B.
19,000 | 37,600 1.76 2.03 | B.
20,100 71,400 3.34 3.73 | B.
12,400 17,800 . 832 .96 | B.
14,800 | 21,400 1.00 112 | B.
17,400 | 56,500 2,64 3.04 | B.
12, 800 19, 500 .o11 1.05 | B.
8,580 10,900 . .57 | B.
6,830 | 28,700 1.34 18.24
8,210 | 10,400 . 486 .56 | B.
November B 57,900 8,580 | 20,400 .953 1.06 | B.
December. . , 500 14,300 | 31,200 1.46 1.68 | B.
January . 43,600 13,800 | 25,400 1.19 1.37 | B.
February . 231, 000 16,900 , 600 3.9 4.111C.
Ch.. e .| 252,000 52,500 | 144,000 8.75 7.78 | C.
April... . 201,000 33, 500 78,200 3.65 4.07 | B.
Y. .- . 146, 000 23, 500 50, 900 2.38 2.74 | B.
June. .. . 35, 500 18,500 | 26,100 1,22 1.36 | A,
July.. e, . 77,000 19,000 | 31,900 1.49 1.72 | A.
August . 31,500 12,400 19, 600 .916 1.06 | A.
September. ....cocooiiiiiiiiiiiiiaian 12,800 , 830 8,640 . 404 .45 | A.
252,000 6,830 | 44,100 2.06 27.96
11,900 5,900 7,960 .372 .43 | B.
6,830 7,550 .353 .39 | C.
63,400 7,850 | 22,400 1.05 1.21 | B.
118,000 14,800 | 57,100 2.67 3.08 | B.
5, 17,900 1.11 1.16 | B.
83,800 15,800 | 25,000 1.17 1.35 | B.
115,000 37,500 | 57,300 2.68 2.99 | B.
5 5 19,000 | 24,300 1.14 1.31 | B.
32,100 10,200 17,000 794 .88 | B.
47,700 11,900 | 20,600 .963 1.11 | A.
101,000 21,200 | 48,400 2.26 2.61 | A.
164,000 19,000 | 46,000 2.15 2.40 | B.
164,000 5,900 | 29,800 1.39 18.92
109,000 17,900 | 42,800 2.00 2.31 | A.
40,200 21,800 28,400 1.33 1.48 | C.
34,800 20,100 28,700 1.34 1.54 | B.
122,000 27,100 | 50 2.35 2.71 | B.
254,000 32,100 | 103,000 4.81 5.01 | B.
0 59,300 | 155,000 7.24 8.35 | B.
149,000 , 600 74,400 3.48 3.88 | B.
70,200 23,500 | 43,000 2.01 2.32 | B.
37,500 16,900 24,500 1.14 1.27 1 C.
, 600 11,000 | 18,100 752 .87 | B.
23,500 , 580 12,600 . 589 .68 | B.
16,900 7,850 10,700 .500 .56 | B.
268, 000 7,850 { 48,800 2.28 30.98

48520°—Wwsp 353—15——10
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Monthly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1874-1918—Continued.

Discharge in second-feet.

(ot
epth in
Month. Per inc)ges on Arggy}“
Maximum. | Minimum. | Mean, | square | drainage
ile. area).
7,160 | 8,380 0.392 0.45 | B.
7,160 8,760 .409 .46 | B.
9,35 23,200 1.08 1.24 | B.
12,400 | 30,400 142 1.64 | B.
14,300 55,900 2.61 2.72 | B.
45,700 70,800 3.31 3.82 | B.
35,500 49,700 2.32 2.59 | C.
16,900 22,500 1.05 1.21 | B.
15,800 35,200 1.64 1.83 | C.
14300| 26300 1.23 142 | B
10,600 15,500 .724 .83 | B.
7,850 14,300 . 668 .75 | B.
157,000 7,160 29,900 1.40 18.96
15,000 8,580 | 15,300 715 .82 | B.
100,000 11,400 27,000 1.26 1.41 ; B.
56,600 18,500 | 30,700 | 143 1.65 | B.
185,000] 21,200 53,100] 2.48 2.86 | B.
20, 700 38,400 1.79 1.86 | B.
20,700 47,300 2.21 2.55 | B.
40,200 99,500 4.65 5.19 | A,
27,700 71,900 3.36 3.87 | B.
35,500 49,900 2.33 2.60 | A.
15,800 25,400 1.19 1.37 | A,
14,800 79,400 3.7 4.28 [ A.
24,100 40,700 1.91 2.13 | A.
8,580 48,200 2.25 30.59
14,300 20,400 .953 1.10 | B.
12,400 | 14,000 L654 73| B
12,800 68,800 3.22 3.71 | B.
25,900 73,900 [ 3.45 3.98 | B.
29,600 62,900 2.94 3.06 | B.
43,000 | 113,000 5.28 6.09 | B.
29,600 57,400 2.68 2.99 | B.
22,400 29,800 1.39 1.60 | B.
16,900 20, 500 .958 1.07 | C.
11,400 23,800 1.11 1.28 | C.
9,350 | 11,500 537 82| C.
8,580 | 12,100 : 8 c
8,580 42,400 1.98 26. 86
8,580 | 14,200 .664 77| B.
8,960 14,000 .654 .73 | B.
19,000 | - 35,500 1.66 1.91 | B.
22400 | 31.700| 1.48 17 | A,
27,100 94,400 4,41 4.59 | B.
55,200 ! 115,000 5.37 6.19 | A,
56,600 | 105,000 4.91 5.48 | A,
19,600 30,300 1.42 1.64 | Al
0 40, 400 1.89 2.11 | A,
12,800 21, 500 1.01 1.16 | A,
10,200 | 17,200 1804 93 | A
6, 510 , 460 .395 A4 AL
6, 510 43, 500 2.03 27.66
October..eunn et 9,750 6,510 7,390 .345 40| AL
33,400 7160 | 12,600 1589 66 | A
26, 500 7,500 | 12,500 . 67 | A
66,100 9,750 21,300 . 995 115 A.
55,20 13,300 28,300 1.32 1.38 | B.
142,000 33,400 | 64500 | 3.01 3.47 | B
55,200 20,700} 20,500 | 1.38 154 | B
45,700 14,800 27,400 [ ~ 1.28 1.48 | B.
27,700 1900 | 17,600 1822 92 | AL
24,100 0,600 | 15,900 7 .86 | A.
; 12,800 | 16,700 2780 90 | A
13,800 6, 510 9,170 429 48| AL

142,000 6, 510 21,900 1.02 13.91
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Monthly discharge of Tennessee River at Chatianooga, Tenn., for the years ending Sept. 30,
1874—-1913—Continued.

Discharge in second-feet.
B et
epth in
Month, inches on Acou-
Per drai racy.
- Maximum, | Minimum. | Mean. | square inage
mile, area).
6,830 5,060 5,510 |  0.257 0.30 | A.
8,210 5060 | 7,070 330 .37 | AL
63,400 8,210 20, 500 .958 1.10 | B.
111,000 13,800 | 36,500 1.71 1.97 | B.
146,000 15,800 | 73,200  3.42 3.56 | B.
112,000 27,700 438,100 2.25 2.59 | A,
47,000 24,100 32,100 1.50 1.67 | A,
87,200 28,900 46,900 2.19 2.52 | A.
34, 800 16,300 24,100 1.13 1.26 | A.
80, 400 21,200 | 34,100| 1.59 .83 | B.
54,500 15,800 30,700 1.43 1.65 | B.
19, 600 0,350 | 14,400 673 75 | A,
146,000 5,060 30,900 1.44 19. 57
20,700 8,960 | 13,100 .612 | A,
14,800 8,580 | 10,200 477 53 | AL
68, 800 9,750 | 43,500 | 2.03 2.34 | A,
140,000 28,300 60, 600 2.83 3.26 | B.
59,300 24,700 34,100 1.59 1.66 | A.
87,200 28,900 47,300 2.21 2.55 | B.
94,600 29,600 48,700 2.28 2.54 | A.
54,500 18,500 28,600 1.34 1.54 | A.
56,600 17,900 30, 400 1.42 1.58 | A.
96,000 19,600 44,300 2.07 2.39 | A.
60,000 26, 500 41,800 1.95 2.25 | B.
82, 400 27,100 49,600 2.32 2.59 | A.
140,000 8, 580 37,800 1.77 23.94
125,000 26, 500 58,900 2.75 3.17 | A.
220, 000 19,600 56,300 2.63 2,93 | B.
105,000 28,900 40, 100 1.87 2.16 | B.
133,000 28,000 | 47,500 | 2.22 2.56 | B.
70,200 24,700 41,800 1.95 2.03 | B.
119,000 28,300 62, 700 2.93 3.38 | B.
5 20 32,100 47,200 2.21 2,47 | B.
79,000 24,700 41,900 1.96 2.26 | B.
98,000 25,300 52, 800 2.47 2.76 | B.
) 44,300 18,500 | 26,800 1.25 1.44 | B.
August, ... 33, 400 16,300 | 21,100 .96 1.14 | B.
September . ... ... 11T 66, 100 12,400 | 23,900 | L.12 1.25 | B.
12,400 43,400 2.03 27.55
11,900 16, 400 766 .88 | B.
11,900 | 37,600 | 1.76 1.96 | B.
19, 600 34,500 1. 1.86 | A.
32,100 71,000 3.32 3.83 | B.
, 200 69, 700 3.26 3.52 | B.
43,600 | 62,800 | 293 3.38 | A.
33,400 52,300 2.44 2.72 | A.
27,100 45,000 2.10 2.42 | B.
18,500 30,300 1.42 1.58 | B.
15,800 , 600 1.15 1.33 | B.
15,800 25,300 1.18 1.36 | C.
9, 750 15, 500 .724 .81 | B.
9, 750 40,300 1.88 25.65
8,960 12, 600 .589 .68 | B.
13,300 18,200 . 850 .95 C.
13,300 45,100 2.11 2.43 | B.
32,100 | 52,800 | 2.47 2.85 [ B:
30, 800 83,900 3.92 4.08 | B.
46,4001 90,100 | 4.21 4.85 | B.
7300 | 49,800 | 2.33 2.60 | A.
33,900 | 71,400 | 3.34 3.85 | A
38,400 | 72,000 3.36 3.75 | A.
25,400 | 50,500 [  2.36 2,72 | A.
17,000 34,500 1.61 1.86 | B.
14,000 17,800 .832 .93 | B.
8,960 49,700 2.32 31.55
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Monthly discharge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1874-1918—Continued.

Discharge in second-feet.

opit
©] in
Month. por | incheson |3eot
Maximum. | Minimum. | Mesn. | square | dr2inage
mile. area).
11,200 | 15,800 0.738 0.85 | A.
11,700 9,900 [ 10,600 .495 .55 | B.
32,700 9,900 [ 18,900 .883 1.02 | B.
70, 300 12,100 | 35,200 1.64 1.89 | A.
3 23,100 | 38,800 1.81 1.88 | A.
83,900 19,200 | 36,100 1.69 1.95 | A.
46,300 14,500 | 23,700 111 1.24 | A,
82,500 22,500 | 44,900 2.10 2,42 | A,
54, 30,800 | 39,200 1.83 2.04 | A.
70,300 26, 000 2 1.98 2.28 | A.
47,000 15,500 | 25,100 1.17 1.35 | A.
53,600 12,600 3 1.09 1.22 | A.
85,900 9,900 | 29,500 1.38 18.69
16,500 9,100 | 12,100 .565 .85 | A.
9,100 8,050 8, .303 L4 | AL
, 600 9,900 { 21,000 .981 1.13 | A.
161,000 22,500 | 51,100 2.39 2.76 | C.
154, 000 30,800 [ 62,100 2.90 3.02 | C.
127,000 25,400 | 42,400 1.98 2.28 | B.
195,000 30,800 | 90,100 4.21 4.70 | C.
, 000 18,600 | 32,700 1.53 1.76 | B.
18, 600 12,100 | 14,700 .687 .77 | B.
27,200 12,600 | 16,700 .780 .90 | B.
18,600 9,490 | 13,600 .636 .73 | B.
16,500 9,490 | 12,800 .598 .67 | C.
195, 000 8,050 | 31,200 1.46 19.81
44,300 11,200 | 20,500 .958 110 C.
33,300 12,600 | 22,700 1.06 1.18 | B.
118,000 14,500 | 37,700 1.76 2.03 | C.
79,800 22,500 | 40,100 1.87 2.16 | B.
105,000 26,000 | 53,900 2.52 2.72 | B.
190, 000 48,200 | 86,000 4.02 4.64 | B.
183,000 44,500 | 91,600 4.28 4.78 | B.
157,000 28,400 | 58,900 2.75 3.17 | B.
49,400 19,200 1.34 1.50 | B.
July...oooii 45,700 27,200 | 34,700 1.62 1.87 | B.
August. ...l 28,400 18,100 | 22,600 1.06 1.22 1 B.
September.......... e 3 11,200 16, 900 790 .88 B.
Theyear......cccoeoeeenniiai.. 190, 000 11,200 42,800 2.00 27.25
20,300 10,800 | 13,000 .607 .70 | B.
18, 100 9,490 [ 12,000 . 561 .63 | B.-
59,300 9,490 111 1.28 | B.
40,000 40,100 | 75,700 3.54 4.08 | B.
89, 700 32,100 | 51,600 2.41 2.51 | C.
202, 000 37,000 | 102,000 4.77 5.50 | B.
163,000 30,200 | 49,100 2.29 2.56 | B.
95,300 22,500 | 38,000 1.78 2.05 | B.
58, 700 17,600 | 32,700 1.53 1.71 | B.
17,000 9,840 | 13,600 .636 .73 | B.
15,000 9,840 | 12,300 .575 .66 | B.
12,500 7,070 9,000 .421 .47 | B.
202, 000 7,070 | 36,000 1.68 22.88
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Discharge and horsepower table for Tennessee River ai Chattanooga, Tenn, for the years'
ending Sept. 30, 1874-1913.
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Discharge and horsepower table for Tennessee River at Chattanooga, Tenn., for the years
ending Sept. 30, 1874~1913—Continued.

i Theo- Days of deficient diccharge.
cig;f’ o | retical ¥ g
iug horse-
second- | POWer
feet petrft%)t 1894 1895 1896 1897 1898 1899 1900 1901 1902 1903
- of fail.
4,800
5,000 |-
51200
5,400
5,600
5,800
6,000
6,200
6,400
6,600
6,800
7,000
7,300
7,600
8,000
81500
9,000
9,500
10,000
11,000
2,000
14,000
16,000
, 000
, 000
30,000
35,000
40, 000
50,000
Over
50,000
is- Theo- Days of deficient discharge.
c1]1)afrs o | retical o g
e horse- =
second- | POWEr
Teet per foot 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913
: of fall.
4,800 |71 3 P U IR DU SUR FURIRI PG R PRI SO
5,000 L313: 0 PN U DI P PO PO PO R RO NP,
,200 Fi7¢2 N SAOROR I ¢ T R OO Y ) DRy I DR S
5,400 (3230 SRR I 25 PR (RN PR PR R SR PRI BN
5,600 636 ...l 22 e e
5,800 (71 RO IR A R DAY SRR I PR S N SO,
6,000 [57:7.75 PRRRURPURN IR (| I SRS DRI PRI PRI PRI SN PO P
6,200 (75 PRSI I | T SO PPN PO SIS PURRNRN AP AU BRI
6,400 27 PN 7 S S PUUUION MU IR PO SR PRI R
6,600 750 | 14 40 [ et
6,800 Yo S T (| I R SO RO SN IPPUP I RO HR
7,000 795 0 181 48 e e el
7,300 830 5
7,600 864 6
8,000 909 10
8,500 966 13
9,000 | 1,020 14
9,500 1,080 26
0,000 1,140 35
11,000 1,250 63
12,000 1,360 88
14,000 1,590 121
16, 000 1,820 141
20,000 2,270 173
25,000 1840 200
30,000 3,410 215
35,000 3,980 229
10,000 | 4550 246
50,000 | 5,680 286
Over Over } 365
50,000 | 5,680

NorE.—The above table gives the theoretical horsepower per foot fall that may be developed at dif-
ferent rates of discharge, and shows the number of days on which the discharge and corresponding horse
power were respectively less than the amounts given in the columns for discharge and horsepower. In
uSll.I%]thlS table, allowance should be made for the various losses, the principal ones being the wheel loss,
which may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent.
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TENNESSEE RIVER AT FLORENCE, ALA.

Location.—At Southern Railway bridge about 1 mile south of Florence, Ala., just
below foot of Little Muscle Shoals and lower end of Patton’s Island; 8 miles below
mouth of Shoal Creek, about 3 miles above upper end of Seven Mile Island, 208
miles below Chattanooga, Tenn., and 256 miles above mouth of the Tennessee.

Records available.—November 7, 1871, to September 30, 1913. Data relating to
the shoals in Tennessee River near Florence are given in U. 8. Geol. Survey,
Twenty-second Ann. Rept., pt. 4, pp. 229-230.

Drainage area.—30,800 square miles. .

Gage.—Present gage consists of four sections of steel, three-eighths inch by 7% inches,
attached to face of stone draw pier, which has a batter of 1 inch to the foot. These
sections form one continuous gage, graduated from —1.92 to 33.5 feet. The zero
of the gage is 400.85 feet above sea level.

Descriptions of the gages maintained at Florence and notes of inspections are
given in ‘‘Stages of the Mississippi River and of its principal tributaries,”’ pub-
lished by the Mississippi River Commission. Descriptions of the station appear
algo in ““Daily river stages,” published by the United States Weather Bureau.

The gage at Florence was established November 6, 1871, and the zero set at the
level of the low water of 1871, said to have occurred during October, elevation 30.19
feet below Merrill B. M. No. 1, the same elevation as the zero of the present gage.
(For later information from Mississippi River Commission see pages 259-261.)

“‘Stages of the Mississippi River and of its principal tributaries” for 1892 states:
““Gage is vertical type, located on the downstream face of approach wall, Florence
gide, of the Memphis & Charleston Railroad bridge.”” The report for 1893 states:
‘‘Vertical gage in three sections, located at Florence end railroad bridge; sections
land 2 (34to 18, 19 to 9.1) are attached to lower face of rock approach to bridge.
Section 3 (10.0 to 0.0) is driven in the ground on upper side of approach to which
sections 1 and 2 are fastened.”

These descriptions of the gage are the first published and no doubt refer to the
same gage, for there is no record of an inspection during 1892 or 1893, but this gage
is evidently not the one established November 6, 1871, although the elevation of
the zero is the same in all cases.

The gage observer’s record contains the following notes:

September 16, 1879: Lower section of ga,%g torn out by Government barge.

Se})tember 23, 1879: Replaced by Mr. Turtle, United States engineer. Mr.
Turtle says gage ‘“0” was high about one-half inch.

Novembﬁrgill?, 1880: Gage rebuilt by W. M. Reese. Gage below 3 feet reads
—0.04 too high.

June 21, 1881: Lower section knocked out at 9 a. m. by Government barge.

June 25, 1881: Replaced by man from Memphis. :

June 19, 1882: Lower section of gage knocked out at 7.30 a. m.

June 26, 1882: Replaced by man from Memphis.

November 1, 1882: Emmet Coburn, gage reader.

The following statements are taken from the record of inspections:

January 26, 1887: Gage intact, old, and needs rebuilding.

March 22, 1887: Gage of two sections—vertical 19 to 34 feet, inclined 19 to 0
feet. Error in vertical portion—0.84 feet, i. e., gage too high. Various errors of
equal amount found in inclined portion of gage. ‘“‘John Ewens, U. S. Asst.
Engineer.” Note.—L. L. Wheeler thinks Ewens used wrong B. M.

July 14, 1887: Inspected gage and records and find all in good condition, except
gage 1s old and will need replacing by new structure. Inclined portion of gage
averages 0.1 too low. (Corrections were made in record before printing.)

December 20, 1887: Inspected gage and records; found both in good condition.
“C. W. Clark, U. S. Army Engineer.”’
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August 18, 1889: Gage rebuilt; vertical type, in four sections, 34.0 to 18
feet, 19 to 9 feet, 10 to 6.2 feet, 6.2 to 0 feet. e following elevations of marks
on original inclined section, referred to B. M. No. 1, were found:

Mark, Flevation. Mark. , Elevation.
15.00. ..o 14.73 [ 6.00 ool 5.94
1000 oo 1090 | 4.30 ..o, 4.41
8.00. . . s 7.97 13100 ool 31.01

April 19, 1890: Gage inspected; no errors found.

It should be noted that the stage of the river at the time of this inspection was
greater than 6.0 feet.
“‘Stages of the Mississippi River and of its principal tributaries” for 1894 states:

Inspected October 23. * * * Tt was found that the readings on low-water
section below 6 feet were unduly affected by bridge approach piling put in since
grevious inspection, hence the new low-water section was put in about 50 feet

ownstream and is on line with higher portions of gage. Water surface at former
Jocation was found to be 0.83 foot too high as compared with present location.

This correction was not made in the published records of the Mississippi River
Commission.
The inspection record states:

October 23, 1894: Gage keeper’s record for October found to be in error, due to
his assiming that the gage zero began at +0.76 foot reading in stage, and recorded
all readings below that mark as negative. For example, on October 3, when the
gage actually read +0.7 foot, which was +0.06 foot below 4-0.76, he read it

—0.06 foot). He was instructed in the matter. All negative readings to this
ate should be corrected by subtracting them from +4-0.76 foot.

This correction was made in the published records of the Mississippi River

Commission.
October 23, 1894: Water surface by gage 4-0.75 foot,.
Gage. Elevation. Section.
31. 52 31. 52 18-34
9.0 9.04 6-10
5.0 5.06 2-6
2.0 2.09 0-2

Gage disturbed by heavy drift and boats. Disturbed portions, 9.1 to 0.0;
rebuilt, —2.0 to 21.0; section 18-34 was rebraced. .

Records of inspections subsequent to 1894 can be found in ‘‘Stages of the
Mississippi River and of its principal tributaries.”’ See below for corrections
applied to daily gage height.

The records, ag shown by the extracts given above, indicate the following: The
original gage was of the inclined type from 0 to 19 feet and of the vertical type
from 19 to 34 feet; this gage was maintained within 0.1 foot of its proper elevation
(disregarding the results of the inspection of March 22, 1887, which seem unques-
tionably to be in error) until August 18, 1889, when it was replaced by a gage of
the vertical type in four sections. This vertical gage appears to have remained
intact until October 23, 1894, when the portion below 10 feet was removed and
the low-water portion of gage rebuilt 50 feet downstream at its present location. -
On October 28, 1896, the gage was rebuilt in one section from —2.0 to 32.5 feet in
the form of a 2 by 4 inch wooden scantling attached to crib work of draw ‘‘on
downstream face of face facing Florence.”” During 1897-1900 the gage was cor-
rected upon each visit because of the settling of the erib which was said to be due
to the addition of rock ballast. On November 15, 1901, the gage was rebuilt in
its present condition. The gage was finally hung on February 14, and the first
regular reading made upon it on February 16, 1902. The section from —1.92 to
7.58 was immediately knocked off by a boat, but was not reset until August 23,
1902. This low-water section was again knocked off and replaced during 1910.
This gage has remained at the correct elevation.

Gage observers: W. P. Stradford, November 7, 1871, to July, 1882; W. E. Manley,
July to November, 1832; Robert Emmet Coburn, November, 1882, to September
30, 1913. ‘
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Bench marks.—B. M. No. 1! (Merrill, 1871). Southwest corner of top of fourth
small pier north of bridge; elevation above gage datum, 30.19 feet; above sea-
level datum, 431.04 feet. (Elevation above mean sea level given as 431.044 feet
in Appendix 3 to Annual Report of United States Coast and Geodetic Survey,
1903).

P. B. M. No. 12.—Top of copper bolt leaded vertically into northwest corner
of east pedestal stone of the second piernorth of the north abutment of the Florence
bridge. Elevation above gage datum, 31.20 feet.

B. M. A. (Ewens, 1894).2—Cross, cut on top northeast corner of upstream end
of first abutment pier from Florence side of Memphis & Charleston Railroad bridge,
1 foot from upstream face and 0.7 foot from northeast corner; elevation above
zero of gage 34.67 feet. This bench mark has not been used for years; on
November 19, 1914, it was not accessible, as the part of the pier mentioned was
covered by a coal house.

B. M. No. 2.—Top of copper plug marked U. 8. P. B. M., set in top, on upstream
side, of stone foundation of second leg of steel railroad trestle from right abut-
ment of wagon bridge; elevation above gage datum, 27.22 feet; above sea-level
datum, 428.07 feet.

B. M. No. 3.—Cross mark, with letters U. 8. B. M. around it, on top of down-
stream side of stone foundation of fourth bent of steel railroad trestle from right
abutment of wagon bridge; elevation above gage datum, 31.08 feet; above sea-
level datum, 431.93 feet.

Daily gage height.—The following tables contain gage heights as furnished by the
Mississippi River Commission, with differences as noted. Where gage-height
records are kept in such a way that all possible corrections are supposed to have
been made by those charged with the maintenance of the gage, as is true of the
Florence record, such records should be accepted as correct unless there is some
tangible basis for additional corrections. Those maintaining a gage have first-
hand information, and it is reasonable to assume that their values are the most
probable ones, even though opinions may differ as to certain corrections. This
point of view has been taken in preparing the records for the station at Florence.
When the gage heights appeared erroneous but there were no data upon which to
base a correction, the gage heights were published as read and adjustments made
in the discharge computed therefrom as noted under ‘“Daily discharge.”

From November 7, 1871, to January 31, 1887, daily gage height in following
tables is one reading per day at about 8 a. m., and from February 1, 1887, to
September 30, 1913, the mean of two readings per day at about 8 a. m. and 4 p. m.
From November 7, 1871, to October 23, 1894, the gage heights in the following
tables are as published by the Mississippi River Commission, except that prior
toJanuary 1, 1890, they have been reduced to the nearest tenth of a foot, and that
from January 9 to 22, 1881, the 8 a. m. readings are given, whereas for that period
the Mississippi River Commission published the mean of 6 a. m., 12 m., and
6 p. m. readings. It appears that some of the gage heights prior to October 24,
1894, are subject to error, as pointed out under ‘‘Daily discharge” below. From
October 24, 1894, to September 30, 1913, the gage heights are taken from the
original records of the Mississippi River Commission at St. Louis with corrections,
based upon the results of inspections, as follows:

June 1, 1895, to March 31, 1896, subtracted 0.1 foot; April 1 to October 27,
1896, subtracted 0.2 foot; April 10 to September 14, 1897, subtracted 0.1 foot;
February 1 to July 31, 1898, subtracted 0.1 foot; August 1 to November 5, 1898,
subtracted 0.2 foot; January 1 to January 20, 1900, subtracted 0.1 foot; January
21 to November 13, 1900, subtracted 0.2 foot; May 16 to November 15, 1901,

18tages of the Mississippi River and of its principal tributaries for 1913.
2 Stages of the Mississippi River and of its principal tributaries for 1903.
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subtracted 0.1 foot; November 16,1901, to February 15, 1902, subtracted 0.2 foot;
February 16 to May 6, 1902, subtracted 0.2 feet (below 7.58 feet); May 7 to
August 23, 1902, subtracted 0.3 foot (below 7.58 feet); September 15 to Novem-
ber 5, 1904, added 0.4 foot. i

The corrections subsequent to 1896 were made in the values published by the
Mississippi River Commission, although some of the periods differ slightly from
those noted above.

The gage heights between the inspections of May 18 and November 5, 1904, are
open to question. The inspection record states: ‘‘November 5, 1904, gage found
correct but could not be read below 2.0 feet because the paint was washed off.
Temporary gage put in by observer 300 meters above permanent gage on railroad
bridge has been read by him since June 19, 1904. Temporary gage set correctly
but observer reported readings 0.4 foot too low.”” Recordshave been corrected as
noted above, but it isnot clear why September 15 was selected except that a sud-
den drop would otherwise appear in the record. Either the stated distance, 300
meters, is in error or the temporary gage was set to read same as the regular gage
rather than at the same elevation. The inspection record further states that a
new temporary section was set November 5 on right bank directly opposite the
permanent gage.

Readings published by Mississippi River Commission October 2 to 7, 1908,
should read —0.1 instead of 0.0 foot.

Control.—Rocky and probably permanent.

Discharge measurements.—Made by United States Geological Survey from
downstream side of 17-span combined railway and highway bridge. Lower level
is a through highway bridge and from this level the discharge measurements are
now made. Several discharge measurements have been made about 2 miles
downstream by the United States Engineer Corps.

A table of 22 discharge measurements for Tennessee River at Florence, Ala.,
has been published by the United States Engineer Corps on plate 182, House
Document 360, Sixty-second Congress, second session, but this table is misleading
in that only 7 of the tabulated discharge values are the results of field deter-
minations of discharge at Florence and the dates of the other values, which are
calculated from observations at other points on the river, are the dates when the
calculations were made, not when the observations were taken. The table on
page 157, furnished by Maj. H. Burgess, Corps of Engineers, Nashville, Tenn.,
takes the place of the one on plate 182 referred to above and explains the
authority for the results.

The table of eight discharge measurements on page 157 gives the results of all
field determinations of discharge known to have been made at or near Florence.
The values for the first seven measurements are from the table furnished by
Maj. Burgess.

An additional discharge measurement is referred to on pages 2014 and 2016 of
the Annual Report of the Chief of Engineers, United States Army, for 1896, as
follows: ““On September 25, 1891, an observation was made about 1 mile below
Florence Bridge. The only record of this observation to be found'is contained
in a letter dated April 12, 1892, written by Capt. G. W. Goethals, Corps of Engi-
neers, United States Army, to the Chief of Engineers, United States Army. * * *
Other observations have been made at Florence, but no record of same can be
found except the letter of Capt. Goethals before referred to, which gives the dis-
charge for a 1.4-foot stage, as 22,444 cubic feet at a section 5,875 feet below the
TFlorence Bridge. This result is undoubtedly wrong.”
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Daily discharge.—Published only for the years ending September 30, 1895-1913, com-
puted from discharge rating table on pages 168-159. Discharge prior to October1,
1894, is withheld from publication because of the uncertdinty as to the corrections
necessary to the published gage heights to render the rating table on pages 158-159
applicable to them. Thisuncertainty is due to the error of 0.83 foot found October
23, 1894, in the reading of the old gage as compared to the new gage, and to the
lack of information as to the length of the period over which the error extends.

Field investigations made in August to November, 1914, under the direction of
Maj. H. Burgess, Corps of Engineers, United States Army, show that the greater
part of the error was due to the slope of the water surface between the locations of
the old and new gages. A temporary gage was established in August, 1914, at
the location of the old gage, with its zero at the same elevation as that of the
new gage at Florence, and comparative readings on the two gages were taken.
From a curve of relation of these gage readings there has been derived the following
table of corrections which should be applied to readings made at the old location
50 feet upstream from the present gage:

Readings on tempor- | Correction || Readings on tempor- | Correction
ary gage. (subtract). ary gage. (subtract).
Feet. Foot. Feet. Foot.

0.0 to 0.1 1.0 1.2 to 1.4 0.5

2to .4 9 1.5 to 1.7 .4

5to .6 8 1.8 to 2.1 .3

7to .8 7 2.2 to 2.9 .2

9to 11 6 Above 2.9 feet. .1

The above results were not available until after the computations for this
report were completed, and the computations of daily discharge October 1 to 23,
1894, have not been revised becaust there is comparatively little difference
between the corrections applied and those given above.

In computing daily discharge October 1 to 23, 1894, the following reductions
were made in the published daily gage height before entering the discharge
rating table: October 1-17, 21, and 22, 0.8 foot; October 18-20, 0.7 foot; and
October 23, 0.4 foot.

Discharge July to November, 1898, appears low as compared to Chattanooga,
but since there is no other reason to question the reduction in daily gage height
noted on page 153, the discharge has been computed from the gage heights as
published by the Mississippi River Commission. It should be noted that the
distribution of precipitation during this period appears to warrant a high com-
parative ratio.

Discharge September to November, 1904, estimated by comparison with Chat-
tanooga and Johnsonville because discharge computed from published gage
heights seems too great as compared to these stations. See ‘“Daily gage height”
above.

Discharge August 26 to September 10, 1911, seems low compared to the discharge
at Chattanooga, the ratio for the period being 1.01. There is nothing in addition
to this upon which to base a correction at Florence, and hence none has been
made. The data for the period should, however, be used with caution.

Duration of flow.—The table on page 194-195 gives the number of days in each year
that the daily discharge as given in the tables on pages 181-190 was less than the
limiting values of discharge given in the firsi column of the duration table. For
a more complete explanation of the duration table see description of the Chatta-
nooga station on page 95.
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Floods.—The highest flood on record at Florence occurred March 16-20, 1897, maxi-
mum stage 32.5 feet. The following table gives hourly stages during the crest
period of this flood:

: Gage Gage s Gage

Date. Time. height. Date. Time. height. Date. Time. height.
Mar.16 | 8.a.m... 23.9 || Mar, 17 | 6.p.m.. 25.2 || Mar. 19| 6p.m....| 32.3
9a.m... 24.0 18| 8a.m... 25.8 9p.m... 32.45
10a.m.. 24.1 9a.m... 26.0 10p.m.. 32.5
1lla.m.. 24.2 10a.m.. 26.1 12p.m.. 32.5
12m.... 24.3 lla.m.. 26,2 20| 5a.m... 32.0
3p.m... 24.4 12m.... 26.3 7a.m... 31.7
4p.m... 24.5 3p.m... 26.7 8a.m....| 316
8p.m... 24.6 19 | 8a.m... 311 9a.m... 31.5

17 [ 8a.m... 25.00 9a.m... 31.2 10a.m.. 3.4
9a.m... 25.05 10a.m.. 3L5 1lla.m...| 3L2
10a.m.. 25.07 1lla.m.. 3L.6 12m, .. 3.1
lla.m.. 25.08 12m.... 3L7 lp.m... 30.0

12m. .. 25. 10 2p.m... 31.8 2p.m... 29.9
3p.m... 25.2 3p.m.. 32.0 3p.m... 29.8
4p.m... 25.2 S5p.m....] 32.2 4p.m... 29.7

Itis stated that during this flood 75 feet of levee near the bridge and the Mem-
phis & Charleston Railroad approach was washed out, that 300 feet of the railroad
track was inundated, that the water was 2} feet deep in the railroad station, and
that four bridges over tributaries between Florence and Riverton were washed out.

The flood of 1867 reached a stage of 31.1 feet at Florence, according to the
United States Weather Bureau, and it is stated that the Memphis & Charleston
Railroad station then had about 2.7 feet of water on the floor, and that a place
known as Mound Garden had about 4 feet on the floor.

Winter flow.—Discharge relation not materially affected by ice.

Regulation.—Until November, 1913, there was very little artificial regulation of
the flow at Florence. Filling of the regervoir behind the Hale’s Bar dam of the
Chattanooga & Tennessee River Power Co., about 175 miles above Florence, was
begun about October 10, 1918. Data in this report, therefore, are not affected
by the operation of the power plant at this dam.

Ratios.—The ratios of monthly and yearly mean discharge of Tennesdee River at
Chattanooga, Florence, and Johnsonville are given in the table on pages 88-93.
See discussion which accompanies table.

Accuracy.—The accuracy ratings given in the tables of monthly discharge, especially
for the earlier years, must not be considered to indicate as closely the probable
reliability of the data as the accuracy ratings outlined on page 15 for the
average gaging station. A low accuracy rating in the following tables does not
signify that the mean discharge is known to be in error by the amount indicated,
but rather that it appears from studies of the data and comparisons with other
stations that the mean discharge is doubtful to that extent. The accuracy ratings
will assist those using the data in determining by brief inspection whether certain
portions of the record are considered sufficiently accurate for the purpose in hand
or whether they require special investigation to more closely determine their
probable reliability.

In marking the accuracy ratings considerable weight was given to the ratios of
discharge at Chattanooga, Florence, and Johnsonville, especially the Chatta-
nooga-Florence comparison. Some of the more pronounced inconsistencies have
been pointed out under ‘‘Daily gage height” and ‘‘Daily discharge.”” When the
comparisons indicated that the records were in error, the data were investigated
and corrections made as noted under ‘‘Daily gage height ” and ¢ Daily discharge.”

The records presented in the following tables are believed to be as accurate
and reliable as the obtainable base data will yield and they are believed to be
free from gross errors.
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Cooperation.—The gage height record, as noted above, was furnished by the Missis-
sippi River Commission. Discharge measurements prior to 1913 were made by
the United States Engineer Corps.

Special acknowledgment is due to Maj. H. Burgess, Corps of Engineers, United
States Army, Nashville, Tenn., and Mr. Kivas Tully, assistant engineer, Missis-
sippi River Commission, St. Louis, Mo., for assistance rendered in interpreting
questionable portions of the data.

Discharge measurements of Tennessee River at Florence, Ala., during 1888-1913.

b Reduced to three significant

eties.

¢ Corps of Engineers,

. 8. Army.

Gage Dis-
No.a Date. Hydrographer. height. | charge.b
1888. Feet. | Sec.t.

21 | Mar.30.....} Lieut. H. E, Watermnan €........oeeevieeioaiaiaiemmneancnanans 20.0 250, 000
1901.

20 | Aug.21..... 18.6 | 4 252,000

15 | Aug.26..... 14.9 | d 168,000

14| Aug.29.. 9.5 | @ 92,800

13 | Aug. 30.. 8.0 @ 78,000

5| Sept.27..... 3.6 4 36,000
1908.

4 | sept. 25-26.. 2 12,000
1913.

Aug.21..... Warren E. Hall €. . oooone i iiiiiiieieaaes 55 13,500

@ See discharge table on this p: d Section at Sheffield Landing.

e U. 8. Geological Survey.

Note.—See “ Discharge measurements” in station description.

Discharge table for Tennessee River at Florence, Ala., furnished by Maj. H. Burgess, Corps
of Engineers, U. S. Army.e

Gage . "
No. Date. height, Discharge. Authority.
S 1891 Feez.s Secgﬂ5.00 Calculated An. R Chief of E: 1896,
1 t., 1891........ —0. alculated; see An. Rep. ef o rS. .
P ’ 2014, 2016, and 2090, ners., 155, pp
2| Oct., 1890......... - .8 8,000 | Calculated for Colbert Shoals section; same pages 1896
report given above.
3| Oct., 18%4. ........ — .2 10,000 | Reduced fromn Brown’s Riverton discharge.
4 | Sept. 25-26, 1908.. . + .2 12,000 | F. I, Louckes.
5| Sept. 27,1901. . ... 3.6 ,000 | W. 8. Winn; section at Sheffield Landing.
6]1899........ . 4.9 43,200 | Reduced fromn Winn’s Riverton discharge.
7 5.0 51,000 Do.
8 5.95 59,750 Do.
9 6.35 , 300 Do.
10 6.8 60,750 Do.
11 7.1 64,000 Do.
12 7.4 68,200 Do, . .
13 8.0 78,000 | W. 8. Winn; section at Sheffield Landing.
14 9.5 92, 800 Do.
15 14.9 167,500 Do. .
16 15.3 192,300 | Reduced from Winn’s Riverton discharge.
17 15.7 185, 750 Do.
18 17.2 193, 000 Do.
19 17.3 216,000 Do. .
20 18.6 251,800 | W. 8. Winn; section at Sheffield Lan .
21 20.0 250,000 | Lieut. H. E. Waterman; see An.|Rep., Chief of Engi-
neers, 1896, p%}.ml«i, 2015, 2016, and 2020.
22 20.0 264,000 | Reduced fromn Winn’s Riverton discharge.

@ See “ Discharge measurements’’ in station deseription.
Nortes.—1. This is a corrected table, to take the place of that given for the Florence rating curve on

plate 182, House Document No. 3

60, Sixty-second Congress, second session.

The 22 discharges given in

the table (except 1, 2,and 21) ars those referred to on ipagﬁ 12, House Document No. 14, Comnmittee on
n

Rivers and Harbors, Sixtieth Congress, second session,

“ Discharye.—Careful dlschm(‘ige

e following words:

1 observations were made in the river just below Florence. The cross
sectionadopted wassubdivided, and in each division there were read with a current mneter the top, bottom,
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and intermediate velocities. The average velocity was taken as the mean velocity of the section, and
the discharge in each section computed. The sum of these gave the river discharge. From these obser-
;mt;ions it wa.sc1 determined that the flow of the river at a 0.2 stage on the gage at Florence was 12,063 cubic
eet per second.

“In 1902 (should be 1901) a number of similar discharge observations were taken for the Engineer De-
partment by Mr. W. 8. Winn, assistant engineer, about 2 miles below this cross section, where the area
corresponded fairly well with the one observed and where the discharge would not likely vary consid-
erably from that Of the section examined, since no important streams enter between. If is considered
safe, therefore, to include these observations as indicating the discharge of the river for the corresponding
gage readings (as theZ were referenced to the Florence gage), and y have accordingly been platted
in the same curve. number of discharge observations were also taken several years ago at Riverton
(about 30 miles below Florence), for higher stages. Inasmuch as the streams entering the river in the
mntervening stretch are comparatively small, it is assumed that at hltg.ih stages the error in taking these
readings as applicable to the Florence cross section would be comparatively slight, and they are likewise
platted in the same curve. . ,

“There is, therefore, submitted a curve which is believed to show approximately and within the limits
of reasonable error the discharge of the river at Florence, it bem% more especially useful for low readin,
of the gage. From this the discharge of the Tennessee River at Florence is seen to be about 10,650 cubic
feet per second when the gage reads zero. Extreme low water is —0.8 on the Florence gage, from which
it appears that the corresponding discharge would be 7,200 cubic feet per second.”

2. Nos. 1 and 2 are calculated, in the manner described on pages 2014 and 2016, Annual Report Chief
of Engineers, 1896, and are believed to be of no great value.

No.4isa fleld oi)servation by F. I. Louckes on September 25-26, 1908.

Nos. 5, 13, 14, 15, and 20 are from fleld observations by W. S. Winn in August and September, 1901,
worked up l’)y . 1. Louckes in 1908, and were made at a section about 2% miles below the Florence gage;
no streams of importance entering between the gage and the discharge section. Description of method
of taking these discharges has never been published, 5

No. 21 is a field observation made March, 1888, by Lieuf. Waterman. Method used is described on pages
2014, 2015, and 2016, Annual Report Chief of Engineers for 1896,

No. 3 is a reduced Riverton discharge observation made by G. W. Brown in October, 1894, and described
on page 2016, Annual Report Chief of Engineers, 1896. Nos. 6, 7, 8, 9, 10, 11, 12, 16, 17, 18, 19, and 22are
reduced Riverton measurements made by W. 8. Winn and calculated f’% Nellés in 1899, Methods of
makiniRiverton measurements are described on pages 2274-2280, Annual Report Chief of Engineers,
1899. Reductions for use at Florence were made in'1908 by F. I. Louekes (see above quotation).

3. The Florence rating curve given on plate 182 is essentially a replotting of that prepared by Louckes in
1908, and about corresponds to the table as given above. .

Discharge rating table for Tennessee River at Florence, Ala., from Oct. 1, 1894, to Sept.

30, 1913.
Gage Dis- Gage Dis- Gage Dis- Gage Dis-
height. | charge. || height.| charge. | height.| charge. ||height.| charge.
Feet Sec.-ft. Feet, | Sec.ft. Feet. | Sec.ft Feet. Sec.-ft.
—1.00 6,400 || 2.90 | 30,200 6.80| 66,650 [ 10.70] 113,230
- .90 6,810 3.00 31,000 6.90 67,720 10.80 | 114,550
— .80 7,230 3.10 31, 810 7.00 3 10.90 | 115,870
— .70 7, 660 3.20 32,630 7.10 69, 890 11.00 } 117,200
— .60 8,100 3.30| 33,450 7.20| 70,900 (| 11.10| 118,540
— .50 8,550 3.40 34,280 7.30 11.20 | 119,880
— .40 9,020 3.50 35,120 7.40 73,200 11.30 | 121,230
— .30 9,500 3.60 35,960 7.50 74,320 11.40 | 122,580
— .20 9,990 3.70 36, 810 7.60 75,440 11.50 | 123,940
— .10 10, 490 3.80 37,670 7.70 76,570 11.60 | 125,300
.00 11, 3.90 38,530 7.80 77,710 11.70 | 126,670
.10 11,520 4.00 | 39,400 7.90 | 78,850 || 11.80| 128,040
.20 12, 050 4.10 40, 280 8.00 11.90 | 129,420
.30 12,590 4.20( 41,170 8.10} 81,150 [} 12.00 | 130,800
40| 13,140|| 4.30 ,060 | 820 82,310 || 12,10 132,190
.50 13,700 4.40 42, 960 8.30 83,470 12.20 | 133,580
.60 14,280 4.50 43,870 8.40 84,640 12,30 | 134,980
70 14,870 4.60 44,780 8.50 85, 820 12.40 | 136,380
80| 15470 || 4.70| 45,700| 8.60| 87,000 12.50 | 137,790
90 16,080 4.80 46,630 8.70 88,190 12.60 | 139,200
1.00 16,700 4.90 47,560 8.80 89,390 12.70 | 140,620
1.10 17,330 {{- 5.00 48,500 8.90 90, 590 12.80 | 142,040
1.20 17,970 5.10 49,450 9.00 91, 800 12.90 | 143,470
1.30 18, 620 5.20 50,410 9.10 93,010 13.00 | 144,900
1.40 19,280 5.30 51,370 9.20 94, 230 13.10 | 146,340
1.50 19,950 5.40 52,340 9.30 95,450 13.20 | 147,780
1.60 20, 620 5.50 53,320 9.40 96, 680 13.30 | 149,230
170 21,300 (| 5.60( 54,300 9.50 | 97,920 13.40 150,680
1.80 21,990 5.70 55,290 9.60 99,160 13.50 | 152,140
1.90 22,690 5.80 56, 290 9.70 | 100,410 13.60 N
2.00 23,400 5.90 57,290 9.80 | 101,670 13.70 | 155,070
2.10 24,1201 6.00( 58300 9.90| 102,930 13.80| 156,540
2.20 24, 850 6.10 59,320 10.00 | 104,200 13.80
2.30 25,590 6.20 60, 350 10.10 | 105,470 14.00 | 159,500
2.40 26,340 6.30 61,380 10.20 | 106,750 14.10 | 160,990
2.50 | 27,100 || 6.40 | 62,420 || 10.30 | 108,030 || 14.20 | 162,480
2.60 27, 860 6.50 63, 10.40 | 109,320 14.30 | 163,980
2.70 28,630 6. 60 64,520 10.50 | 110,620 14.40 | 165,480
2.80 29,410 6.70 65,580 10.60 | 111,920 14.50 | 166,990
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Discharge rating table for Tennessee River at Florence, Ala., from Oct. 1, 1894, to Sept,
30, 19183—Continued.

Gage Dis- Gage Dis- Gage Dis- Gage Dis-
height. | charge. || height.| charge. | height.| charge. | height.| charge.
Feet. | Secft. Feet. | Sec.ft. Feet. | Sec-ft. Feet. Sec.~ft.
14.60 | 168,500 20.30 2, 600 26.00 | 369,000 3L.70 | 482,820
14.70 | 170,020 20.40 | 264,370 26.10 | 370,940 31.80 | 484,880
14.80 | 171,540 20.50 | 266,150 26.20 | 372,880 31.90 [ 486,940
14.90 | 173,070 20.60 | 267,930 26.30 | 374,820 32.00 | 489,000
15.00 | 174,600 20.70 | 269,720 26.40 | 376,770 32.10 | 491,060
15.10 | 176,140 20.80 | 271,510 26.50 | 378,720 82.20 | 493,120
15.20 | 177,680 20.90 } 273,300 26.60 | 380,670 32.30 | 495,190
15.30 | 179,230 21.00 | 275,100 26.70 | 382,620 32.40 | 497,260
15.40 | 180,780 21.10 | 276,900 26.80 { 384,580 32.50 | 499,330
15.50 | 182,340 21.20 | 278,710 26.90 | 386,540 32.60 | 501,400
15.60 | 183,900 21.30 | 280,520 27.00 | 388,500 32.70 | 503,470
15.70 | 185,470 21.40 | 282,330 27.10 | 390,460 32.80 | 505,540
15.80 | 187,040 21.50 | 284,150 27.20 | 392,420 32.90 | 507,620
15.90 | 188,620 21.60 | 285,970 27.30 | 394,380 33.00 | 509,700
16.00 | 190,200 21.70 | 287,800 27.40 | 396,350 33.10 | 511,780
16.10 | 191,790 21.80 | 289,630 27.50 | 398,320 33.20 | 513,860
16.20 | 193,380 21.90 | 291,460 27.60 | 400,290 33.30 | 515,940
16.30 | 194,980 22.00 | 293,300 27.70 | 402,260 33.40 | 518,020
16.40 | 196,580 22.10 | 295,140 27.80 | 404,240 33.50 | 520,100
16.50 | 198,190 22.20 | 296,980 27.90 1220 33.60 | 522,180
16.60 | 199,800 22.30 | 298,820 28.00 | 408,200 33.70 | 524,260
16.70 | 201,420 22.40 | 300,670 28.10 | 410,180 33.80 | 526,340
16.80 | 203,040 22,50 | 302,520 28.20 | 412,160 33.90 | 528,420
16.90 | 204,670 22.60 | 304,370 28.30 | 414,140 34.00 | 530,500
17.00 | 206,300 22.70 | 306,220 28.40 | 416,130 34.10 | 532,590
17.10 | 207,940 || 22.80 [ 308,080 || 28.50 | 418,120 || 34.20 | 534,680
17.20 | 209,580 22.90 | 309,940 28.60 | 420,110 34.30 | 536,770
17.30 | 211,230 23.00 | 311,800 28,70 | 422,100 34.40 | 538,860
17.40 | 212,880 23.10 | 313,670 28.80 | 424,100 34.50 y
17.50 | 214,540 23.20 | 315,540 28.90 | 426,100 34.60 | 543,040
17.60 | 216,200 23.30 | 317,410 29.00 | 428,100 34.70 | 545,130
17.70 | 217,870 23.40 | 319,290 29.10 [ 430,100 34.80 | 547,220
17.80 | 219,540 23.50 | 321,170 29.20 | 432,100 34.90 | 549,310
17.90 | 221,220 23.60 | 323,050 20.30 | 434,100 35.00 | 551,400
18.00 | 222,900 23.70 | 324,930 29.40 [ 436,110 35.10 | 553,500
18.10 | 224,580 23.80 | 326,820 29.50 | 438,120 35.20 | 555,600
18.20 | 226,270 23.90 | 328,710 29.60 | 440,130 35.30 | 557,700
18.30 | 227,960 24.00 | 330, 29,70 | 442,140 35.40 | 559,800
18.40 | 229,650 24,10 | 332,500 29.80 | 444,160 35.50 | 561,900
18.50 | 231,350 24.20 | 334,400 29.90 | 446,180 35.60 | 564,000
18.60 | 233,050 23.30 | 336,300 30.00 | 448,200 35,70 | 566,100
18.70 | 234,760 24.40 | 338,210 30.10 | 450,220 35.80 | 568,200
18.80 | 236,470 24,50 | 340,120 30.20 | 452,240 35.90 | 570,300
18.90 | 238,180 23.60 | 342,030 30.30 | 454,260 36.00 | 572,400
19.00 | 239,900 24,70 | 343,940 30.40 | 456,290 36.10 | 574,510
19.10 | 241,620 24.80 | 345,860 30.50 | 458,320 36.20 | 576,620
319.20 | 243,350 24.90 | 347,780 30.60 | 460,350 36.30 | 578,730
19.30 | 245,080 25,00 | 349,700 30.70 | 462,380 36.40 | 580,840
19.40 | 246,810 25.10 | 351,620 30.80 | 464,420 36.50 | 582,950
19.50 | 248,550 25.20 | 353,540 30.90 | 466,460 36.60 | 585,
19.60 | 250,290 25,30 | 355,470 31.00 | 468,500 36.70 | 587,170
19.70 | 252,040 25.40 | 357,400 31.10 | 470,540 36.80 [ 589,280
19.80 ,790 25.50 | 359,330 31.20 | 472,580 36.90 | 591,390
19.90 | 255,540 25.60 | 361,260 31.30 | 474,620 37.00 | 593,500
20.00 | 257,300 25.70 | 363,190 31.40 | 476,670 38.00 | 614,700
20.10 | 259,060 25.80 | 365,120 31.50 | 478,720 39.00 | 636,000
20.20 | 260,830 25.90 | 367,060 31.60 | 480,770 40.00 | 657,400

NoTE.—The above table is not applicable for periods during which ice was present or channel was ob-
structed. It is based on eight discharge measurements listed in the table on page 157 and upon the other
table is well defined between discharges
se this table to three significant figures

discharge figureslisted in thelower table on page157. Therati
11,000 and 275,000 second-feet (gage heights 0.0 and 21.0 feet.)

only.
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895~-1913.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
75, 400) 69,900 17,300| 47,600| 21,300
68, 800 64, 500 22,000{ 36,000/ 22,700
64, 500 , 300 25, 600| 28, €00| 22,700
63, 500 56, 300 28, €00] 24,100| 21,300
62, 400 52, 300 3 22,700 21,300
61, 400 48, 500, 29, 400| 21,300, 20, 000
62, 4 49, 400 34,300| 20,600| 19,300
67,7 60, 400 40,300( 20,000| 19, 300
64, 500 77,700 47,600| 18,600/ 19,300
58, 300 91, 800, 49, 400{ 19,300| 20,
53, 300! 91,800) 49, 400| 20, 000| 22,000
46, 6 91, 800, 43,900{ 20,000{ 18,600
41, 200 4, 200 8, 500| 18, 600| 17,300
37,700 89, 400 34,300| 18,600/ 16,100
35,100 76,600 31,800/ 18,600( 16, 100
34, 300, 66, 600 31,800| 18,600 16,100
33, 400 61,400 27,100 18,600/ 18,000
34,300 58, 300 26, 300] 18,000] 19,300
35,100 56,300 25,600| 18,000 17,300
35,100 68, 800 24,800| 20,000( 16,100
37,700 80,000 23, 400] 28,600/ 16,100
40, 300 78, 800 22,700| 39,400| 15,500 ,
43, 000| 1, 000, 21,300 42,100| 14,300
44, 800) 61,400 19,300] 38,500 14,300
47€600 55, 300 18,600( 35,100| 14,300
48, 500 52,300 18,000/ 31,800| 13,700
50, 400| 53, 300) 17,300| 29,400( 13,100
48, 500 53,300 17,300{ 29, 400| 12,600
54, 300| 19, 300| 27,100| 12,000
....... 52, 300) 50,400/ 24,100 11, 500
oo 754000 59, 300! 22,000].......
40,300| 69,900 80, 000| 16,700 46,600/ 20,600
37,700134, 000, 134,000 16,700/ 38,500/ 18,000
36, 800{148, 000| 178, 000, 18,000 34,300, 16,100
155, 000) 203, 000 18,600| 31,000f 14,300
35, 100|145, 000) 0, 000 19,300 28,600 14,300
35,100{135, 000 6,000 20,600] 27,900 13,700
33,400{129,000| 33, 400,230,000 21,300 25,600 13,100
32, 600|119, 000| 36, 800|243, 000 ) »300| 12,000
33,400{132,000| 33, 400|254, 000 23,400 27,100 12,000
30, 200|139, 000| 31, 800|235, 000 28,600 25,600( 12,000
29,400|132,000| 31, 000|167, 000 47,600| 22,000 15,500
27,900{121, 000 96,7 94,200| 20,600 14,300
25, 600119, 000} 68, 8004 123,000| 19,300| 14,900
24,100]127, 000 38, 500(125,000| 18,000] 14,300
23, 400128, 000) 108, 000] 18,000] 13,100
22,700{124, 000, 87,000 18,000 13,100
21,300(121, 000 80,000| 18,000( 13,100
20, 600(116, 78,800 18,000 13,100
20, 600(103, 000)| 81,200{ 17,300} 12,000
20, 0600 88,200, 16,700, 12,000
19,300 80, 000( 16,100( 11, 500
20, 000 64, 500] 15,500 12,000
22, 000) 50, 400| 14,900| 11,500
26, 300 43,900| 14,900| 11, 500
30, 200) 43,900| 14,300] 11,000
39, 400, 54,300| 14,300 11,000
49, 400 52,300| 14,300( 11,000
55, 300) 50,400| 14,900/ 12,000
55,300 66,600} 14,900, 13,100
49, 400| 69,900] 15, 500 14,300
43900 58, 3001 16,700'.... ...
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 80, 1895-19183—Continued.

- .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
400(203,000| 89,400| 41,200| 26,300| 33, 400 14,900
208, 000(109, 000, 40,300| 25, 600| 31, 000| 14,900
181,000]107,000 39,400 25,600 27,900 13,700
3001120, 000{157, 000| 40,300 26,300, 25, 600 13,100
91, 800(195, 000| 47, 600] 25,600| 24, 100 13,100
99, 200(210,000] 58,300{ 25,600| 22,700 13,100
145, 000(215,000| 59, 300| 25,600| 20, 600 12, 600
161, 000210, 000| 55,300| 24,800| 21, 300 12,000
168, 000/220,000| 49, 400| 24,800| 22, 000 11, 500
187,000,225, 000 46,600] 25,600( 21,300 11,500
208, 000(218, 000| 45,700] 25,600/ 22, 700| 11, 500
254, 000|195, 000| 47, 600| 24,100] 25, 600 11, 500
275, 000|157, 000| 67,700 26,300| 24, 100 11, 500
299, 000{124, 000| 83,500 31,800] 24, 100 11,000
308, 000{103, 000{119, 000| 31,000/ 25, 600) 11,000
334,000 91,800(146,000] 27,100| 25, 600 10,500
352, 000| 83, 500(152, 000 25,600| 24,100 10,500
375,000| 78, 800|151, 000| 22,700| 22,700 9,990
481, 000| 76, 600(132, 000| 21,300| 27,100 9,990
460,000/ 73, 200]102,000] 20,600] 37, 700 ) 990
,300| 58, 300]420, 000| 67,700] 72,100| 20,000] 42,100 9,990
62,400] 58,300/392, 000| 63,500| 58, 300| 19,300/ 38,500 9,500
62,400 61,400(355,000| 57,300| 48, 500| 20,000/ 38, 500 9,500
59,300 88,200(334,000| 53,300 43,900| 24,800 37,700 9,500
56, 300|128, 000|312, 000| 49, 400 39, 400] 26,300] 36,000 9,500
52, 300/ 000 000) 36,800 27,900 36,800 9, 500
48, 500/175, 000268, 000, 35,100| 28, 600| 45,700 9,500
43, 000! 000 000 33,400 32,600 65,600 9, 500
38, 500 30, 200| 32, 600| 72,100 9,500
34,300/ 31,800 58, 300 9, 500
31,000]-......| 94,200]..."...] 27,100|..."... ,900( 16,1000.......
9,500 31,000 27,100 16,100 22,700
9, 500 27,900 24,100| 16,100 22, 000
9, 500 27,100, 63, ' ) 21,300/ 16,100 20, 600
9, 500 24,300| 55,300| 23, 400|124, 000| 44, 300| 20, 000| 14, 900 20, 600
9, 500 22,700] 47,600| 22,700119, 000} 40,300| 20,000| 14,900, 15,700
9,500] 10, 500| 21,300| 22,700| 43,900] 21,300/117,000] 37, 700] 18,600] 14,900/ 36,000/104, 000
9,020! 11,000( 22,000{ 22,000, 40,300 21, 300,108,000 34,300 17,300 14,300} 33, 400/131, 000
9,020| 11, 000| 25,600| 20,600/ 36,800} 21,300102, 000| 33,400| 16,700] 14,300 62,400(138, 000
9,020 11,000( 24,800 20,000| 34, 300| 22,700 96,700  31,800| 16, 100| 14, 300) 123, 000
9,020 11,500 23,400 19,300] 31,800| 22, 700| 85, 800| 28,600| 14, 900| 14, 300 88, 200
8,550 12,000( 22,000/ 20,600 31,800 22,000| 77,700/ 27,900| 14,300 14, 300| 66, 600
9,(20| 11,500/ 19,300{ 24, 100 30, 200| 21,300{ 74,300/ 27,900| 13,700] 15, 500 55, 300
9,020! 11,500 19,300 33,400 23,600 22, 700| 74,300} 27,100 13,700 186, 700| 46, 600
9,020 11,000| 16,700| 43; 900{ 28,600( 22;700( 76,600| 28,600{ 13,100 18,600 39,400
9,020, 11,000/ 16,700/119,000( 27, 100| 24, 800| 74,300| 28, 600| 13,700/ 19,300 35,100
16 eenanns 9,020/ 11,000/ 16,100{L5L,000| 26,300| 42, 100| 72,100] 27,100| 14,300/ 18,600 31,000
17.- 9,500| 11,500 27,900
9,990r 11, 500, 24, 800
1,000{ 11,000 24,100
1,000 11,000 23,400
1,500 10, 500 22,000
1,500, 9,990] 6 22,000
1,500; 9,990 21,300
9,990 20, 600
9,990 24,100
9, 996 27,900
9,990 29, 400
9,990 37,700
9,990 37,700

9,990




TENNESSEE RIVER BASIN. 183

Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895-19183—Continued.

Day. Oct. | Nov. Dec. Jan. Feb. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
31,8000 33,400 33,400 46,600] 25,600 20,600 26,300 11,500
29,400| 31,800 32,600 48,500 25,6001 20,600| 26,300 12,000
26,300/ 31,000 31,000, 50,400 25, 600] 19,300 27,900] 12, 000
25,600| 31,000 30,200 69,900 24, 800 19,300 24,800| 13,100
24,800 32,600 33,400 142, 000| 24,800 19,300| 22,000, 14,300
23,4001 33,400{ 66,600 189,000 25,600 18,000 19,300 15,500
23,400] 33,400 117,000 220, 000 27,100] 17,300| 18,000{ 16, 700
22,700| 36,000| 154,000 228, 000 26,300, 16, 700{ 16, 700 16, 100
22,700| 38,500| 161, 000| 233,000 24,800] 15,500( 16,700| 15, 500
23,400| 38,500 154,000/ 240,000 24,800| 15,500| 16,100 14,300
24,800| 36,800 157,000/ 250, 0G0 22,700] 16,700( 15,500] 13,700
25,600 34,300| 145,000 257,000 21,300 16,700| 15,500 13,100
26,300] 32, 600| 117,000( 257, 000| 128 22,000/ 16,100| 15, 500] 12,
27,1000 31,000 94,200| 264,000 22,700 15, 15,500 12, 600
30,200{ 29,400 80,000 238,000 27,100| 15,500( 14,300| 12, 600

26,300 71,000, 165,000 31,000| 14,900 14,300| 12,600
24,800{ 64,500 107,000 290,000 36,000 14,900] 14,300, 12,600
24,800/ 62,400, 89,400{ 304,000 36,000| 14,300| 15,500 13,100
23,4000 60,400 84,600 36, 600| 13,700| 16,100 13,100
26,300| 58,300 88,200 37,700 13,700| 15,500] 12,
34,3000 54,300 96,700 33,400; 13,700] 15,500 12,000
42,100 52,300, 99,200 29,400 14,900 14,900 12, 000
46,600| 41,200 96,700 26,300/ 17,300] 14,300/ 11,500
43,000 44,800 89,400 24,800 18,600! 13, 700{ 11, 500
39,400| 60,400 84,600 22,000{ 20,000 13,100| 11,000
37,700 65,600 104, 000) 20,600 20,600| 13,100| 11,000
36,000| 63,500 157,000 19,300 24,100 12,600 11,000
36,000] 63, 500] 200, 00| 18,600/ 24,100/ 12,000/ 12,000
36,000 56,300 18,600 22,000/ 12;000| 12,000
35,100| 50,400 18,000 22,000 12,000| 11,500
, 300 46,600]........| 167,000 .......| 26,300]....... 24,100/ 11,500|.......
14,900/ 35,100 24,800| 94,200] 52,300] 17,300
14,300 31,000 26,300{ 89,400/ 47,600 16,700
13,700, 27,100, 29,400| 83,500] 41,200} 16,700
13,700} 23,400 32,600| 81,200 36,000 15,
12, 600) 36,000| 68, 800| 31,000| 14,300
13,100 17,300 46,600| 56,300! 27,100/ 14,300
13,100 16,700 52,300| 48,500/ 24,100{ 14,300
13,100| 16, 700) 56,300| 42,100 22,000| 14, 300
16, 700 57,300| 39,400| 19,300] 13,700
13,100] 18,000 60,400| 36,000{ 18,000| 13, 100
25,600 24,100 55,300| 29,400} 16,700 12,600
38,500 47,600 47,600/ 31,000| 16,700| 12,000
46,600| - 57,300 44,800| 31,000| 15,500] 11,500
58,300 71,000 41,200| 29,400/ 14,900| 11,500
64,500| 76,600 49,400| 27,900 14, 300| 11,500
+62,400] 74,300 47,600| 24,800 14,300] 12,000
56,300| 67,700 50,400] 24,100] 14,300| 13,100
48,500, 62,400 165, 52,300] 23,400/ 14,300/ 14,300
46,600] 61,400| 154,000 52,300| 24,100| 16,100| 18, 600
53,300( 72,100{ 112,000 55,300| 24,100/ 15,500 22,000
46,600 85,800] 85,800 62,400] 23,400/ 14,900{ 24,800
43/900| 94,200, 68,800 65,600| 22,000| 14,900/ 25,600
44,800, 87,000! 68,300| 73,200 20,600| 15,500| 24,800
58,3000 77,700{ 71,000 91,800| 20,600| 15,500/ 21,
61,400/ 66,600{ 73,200 12: 94,200 20,000 14,300| 19,300
65,600 58,300| 73,200 ,100| 96,700| 20,000| 14,300| 16, 700
62,400 50,400 62,400( 115 99,200] 22,000[125,000] 27,900| 13,700| 14,900
54,300| 43,900 71,000 22,000(142,000] 31,000] 14,300 14,900
49,400 39,400|.... ... 21,300{131, 000| 30,200| 15,500/ 14,900
23,400(109, 000| 31,800/ 18,000/ 15,500
100'.......] 46, 19,3001.......
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Daily discharge, in second-feel, of Tennessee River at Florence, Ala., for the years ending
Sept. 80, 1895-1918—Continued.

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

148,000(105,000(103,000| 46,600{ 16, 100| 71,000
145,000| 91,800 95,400| 41,200{ 16,100| 68,800
145,000/ 78,800 88,200/ 36,800| 16,100| 67, 700
151,000| 67,700| 78,800| 36,000| 16,100| 65,600
165,000/ 59,300| 67,700/ 36,800| 16, 100| 64,500

176,000| 54,300| 59,300| 36,800 17,300/ 65,600
181,000| 49, 400| 52,300 35,100| 18,600] 61,400
178,000| 43,900| 47,600] 33, 400| 16,100| 51,400°
162,000| 48, 500| 48, 500| 31, 800| 16, 100| 44,800
134,000| 41,200| 50,400| 30,200| 43,900| 40,300

W, 15,500| 23,400| 56,300| 46,600 102,000 39,400] 49,400| 30,200/ 67,700| 36,800
12,0000 26,300 20,600 48,500| 116,000 81,200 39, 400| 49, 400| 33, 400] 60, 400| 33,400
13 37,700 19,300 43,000| 160,000 69,900} 37,700| 55,300| 36,800| 50,400| 33,400
ol 31,800 18,000 36,800/ 178,000 64,500{ 36,800 49,400 33, 400] 20,300| 31,000
5.0 29,400{ 16,700{ 32,600 189,000 62,400| 36,000| 43,900| 29, 400| 39, 400| 38, 500

16........ 24,800 16,100/ 31,000/ 193,000 68,800| 35,100| 41,200 26,300| 69,900| 55,300
1700000 20,000/ 15,500| 27,900/ 193,000, 72,100| 33, 400| 40,300| 24,100(149,000| 63, 500
1801000 18,000, 14,900 26,300/ 181,000 78,800| 32,600 45,% 23, 400(178, 000/ 80,000
19,000 15,500( 14,300 24,800| 145,000 500( 104,000] 31,800] 55,300( 22,700/205,000| 76,600

20..-.....| 14,900 14,900 23,400| 95,400

71,000
58,300
53, 300
52,300
63,500

149,000 31 800/ 60,400 22,700 223 000] 78,800

178,000{ 40,300| 59,300| 22,700[231, 000| 76,600
189,000] 63,500| 55,300| 22,000(238,000| 67,700
195,000(100, 000| 51, 400| 22, 700(226, 000{ 58, 300
102, 000(135, 000| 50,400| 22,700(211,000| 51,400
300| 190,000(155,000] 59,300| 22, 000{192,000| 43,900

}84, 000{170, 000

v
g
g
g
g
&
g
g
g
g
8
g
I
g
5
g
5
g

1,300| 14, 900) 12,600 22,000
14,900 12, 000!
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895-1913—Continued.

Day. Oct. | Nov. | Dec Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20,600 9,500 165,000| 142,000| 64, 500] 52,300 29, 400| 14,900| 12,000
21,300 9,500 192, 000] 139, 000| 63,500 64, 500| 29, 400] 14,900, 11,500

.| 20,600 9,500 205,000| 139, 000| 60,400{ 68,800| 27,100| 16,100| 11,000
1 20,6000 9,020 216,000] 132,000| 56,300| 81,200/ 26,300( 18,000/ 11,000
20,600 9,500 226,000( 120,000{ 52;300107,000| 24,800| 17,300 11,000
20,6000 9,990 236,000( 105,000] 48,500(102,000] 23,400| 19,300 11,000
18,000, 9,990 230,000, 97,900] 44,800| 94, 200( 23, 400] 26,300/ 11,000
.| 16,700 9,990 223,000 100,000] 43,900| 87,000{ 24,100| 26,300| 11,000
15,500] 9,990 206, 000| 119,000| 43;900| 82,300] 24,800| 27,900/ 10,500
14,3000 9,990 200,000| 148,000( 41,200( 84,600{ 24, 100( 26,300{ 10,500
9,990 201,000( 172,000{ 39,400 78,800| 24, 100| 22,000| 10,500
11,000 203,000| 184,000{ 38,500| 73, 200] 24, 800| 23, 400| 10, 500
11,500 203, 000( 200,000! 37,700] 67,700] 28, 600| 22,000/ 9,990
11,500 200, 000| 226,000| 42,100} 61,400} 28,600| 19,300/ 9,990
11, 500 185, 000] 221,000{ 60,400| 56,300{ 29,400 18,000 9,990
11, 500 000 210,000{ 57,300 49,400| 33, 400{ 18,000 9,990
11,500 ,000| 193,000| 45,700 44,800] 35,100| 22,000 9,990
11, 500 000{ 181, 000( 43,000] 42,100{ 35, 100{ 24,800| 9,990
11,000 000] 172,000| 39,400] 36,000] 34,300| 26,300 9,990
9,990 88,200| 162,000] 35,100] 32, 600{ 32, 600( 24,100, 9,990
9,990 80,000] 142,000 32,600] 29, 400] 29,400{ 22,000, 9,990
9,990) 77,700 125,000| 31,000| 27,900| 26,300] 21,300 9,990
9,990 600{ 111,000{ 30,200( 27,100( 23,400| 21,300 9,990
10,500 700} 102;000| 27,900| 27,900{ 22, 700( 20,000 9,990
16,700 96,700| 27, 100| 27,100] 22,700 18,000/ 9,990
26, 300, 124,000/ 87,000} 25,6001 29,400/ 20,600 16,700, 9,990
29, 400/ 151,000 78,800| 24,800 27,900( 18,600| 16,100 9,990
33, 400 000) 73,200{ 24,800| 27,100| 18,000( 14,300| 9,990
41,200 178,000 67, 700( 22, 700| 27,100 16,700| 13,700] 9,990
43,900 175,000f 64, 500] 23,400} 27,100, 16, 100] 13,100/ 9,500
........ 152,000!.... ...} 31,000|-.." ...| 15,500{ 13,100].......
9,020 11,500 32,600 50,400f 120,000| 27,900] 27,900] 16,100/ 13,700|.......
9,020 11,500 27,900 56,300| 105,000( 30,200| 34,300| 16,700| 14,300{.......
9,000| 11,500 24,800| 56,300] 85,8001 36,000 39,400] 18, 000| 15,500]--.....
11,000| 11,000 23,400 53,300 73,200{ 44,800| 36,000( 20,000| 14,900 .... .-
13,100, 11,000 22,000 50,400 62,400] 43,000] 32,600| 21,300] 14,900|... .. ..
12,600 10,500 20,600| 48,5000 53,300| 39,400! 29,400{ 24,100f 15,500!... ...
12,000 9,990 19,300 46,6000 52300} 37,700 26,300{ 24,100| 16,700|. .. ..
11,5000 9,990 18,600 56,300{ 50,400] 35,100 33,400| 26,300 16,700|._.....
12,000{ 9,500 20,000{ 60,400 55,300{ 34,300 31,000] 24,800| 18,600(.......
12,000, 9,500 23,400 67,700 56,300| 35,100| 27,100 20,600( 22,000]. ... ...
11,000, 9,500 32,600 80,000 56,300| 36,800 24,800| 19,300( 24,800i. ......
10,500{ 9,500 37,700 84,600 52,300{ 39,400 22,700| 18,000f 27,900] . ... .
10,500 9,990 37,700| 82,300 48,500| 42,100] 20,600( 18,000| 27,100,......
10,5000 9,990 36,0000 80,000| 44,800 44,800 20,600( 18,600( 24,500/ .. .
10, 9,990 32,600, 82,300 41,200( 41,200] 18,000 18, 600( 24,100 ... ...
10,500 9,990 31,000 81,200 39,400 38,500| 17,300| 19,300| 24,800|. .. ....
11,000 9,990 28,600 80,000] 36,800/ 34,300/ 16,700/ 20,000{ 23,400/ .- ..
18,000 9,990 27,100] 71,000| 34,300] 31,000{ 16,100| 20,000} 21.300/.....-.
14,900 10, 500, ,400] 60,400 32,600 31,000 16,100] 19,300 22,000]. .. ....
14,900 14,300 22,700 56,300 31,000 29,400| 15,500| 16,700| 23,400).......
24,100{ 27,900) 22,700 52,300 31,000 26,300( 14,900( 16,700} 21,300].......
35,100 20, 000 22,000, 78,800 31,000| 24,800f 14,900} 16,100/ 20,000]. ... ...
1 21,300 23,400 97,900] 31,000| 23,400| 14,300} 16,100| 17,300 ... ...
27,100] 27,900 31,000| 128,000 29,400 22,000| 13,700} 15,500 16,700|.......
21,300{ 30,200 40,300| 160,000, 28,600] 20,000{ 13,700 14,300 16, 700|. ... ...
17,300 27,900 80,000 50,400( 175,000 27,900| 19,300| 15,500| 14,300| 15,500'.......
15,500 26,300 66,600 52,300| 210,000] 27,100| 19;300] 14,900| 13,700| 14,900 ... _.
13,700 23,400{ 56,300[ 52,300| 206,000 27,100| 18, 14,900{ 14,300{ 15,500(.. .. ...
13,700 22,000] 48,500 48,500| 187,000 26, 18, 16,700| 13,700/ 16,7001.......
12,000| 21,300] 43,000(-....... 167,000 25,600 18,600( 16,700{ 13,700 16,700| .......
........ 22,0000 36,0001........1 143)000!....... .1 18)600l..."...] 13,700 15,500.......
td
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 80, 1895-1918—Continued.

Day. Oct. | Nov.

Jan,

Mar.

Apr.

May.

June.

Au,

R

Sept.

16,700
15,500

71, 000)
69,900

39,400
38,500
46,600
66, 600,
71,000

cecivans

38, 5001
36 000

22 000 34 300
24,100{ 50,400

1,800( 32, 600

400 29 400

24, ,-800]

23, 400)
23400
22000
2060{)
20600

22,000
24, 100

'27,900

31,000
28,600
27,100

28 600

28, 600,
34,300
39 400!

39 400
37, 700

60, 400( 3

77,700
87,000
96,700

111, 000

NENER

BEZRR

8

RSN

o e NN
(=

g 83888 28288 2838%
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895-19183—Continued.

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

87,000 31,000 52,300 129,000 53,300\ 87,000 36,000 77,700| 40,300 36,800] 20,000/ 19,300
102,000{ 31,000 46,600 151,000 102,000| 145,000, 35,100| 64,500 46,600| 37,700| 20,600 18, 600

31,000, 23,400| 27,100
36,000! 24,800/ 26,300
43,000 23,400| 24,100
36,000 21,300| 16,700
31,800, 21,300 16,100

600
20, 600 17 300 20,000

19,300{ 20,600; 20, 600
24,100| 20,000 20,000
34,300/ 20, 000| 20,000
39,400 22,000 20,000
41,200, 24, 100| 20,600

41,200/ 26, 300{ 23, 400
43,000] 27,900 24,800
42,100 29,400 23, 400
39, 400! 26,3001 22,000
00| 36,000| 24,800, 20,000 -

23,400 15,500 13,700
21,300| 15,5001 14,300
20, 600| 16,700| 14, 900
20, 600| 20,600( 14,300
20,000] 26,300| 13,700

000| 19,300| 36,000| 13,100

18,000| 40,300| 12, 600
17,300| 36, 000| 12,000
16,700| 32,600| 11,500
0 16 700| 36,000| 11,500
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895-1913—Continued.

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

July. ’ Aug. | Sept.

L....... 11,000/ 18,600] 14,300| 56,300 38,500( 185,000| 124, 000103,000 82,300} 75, 400| 30,2001 19,300

172 000 58,300 52,300 20,000

172,000 57,300| 56,300| 19,300
157,000,184, 000} 54, 300] 60, 400 18,600
124, 000/184, 000} 50, 400] 58,300/ 18,000
94, 200181, 000} 52,300| 50, 400{ 16,700
73, 200162, 000| 68, 800| 43,000| 16,700

68,800,142, 0001103, 000{ 37, 700| 19,300

66, 600124, 000128, 000| 32, 600| 18, 600

66,600 112, 000{120, 000| 31,000| 18,600
00,

Y
©
)
)
S
S
@w
x=
S
—
0,

181,000 80,000] 27,900| 18,600
170,000 1400 29, 400| 29, 400| 18,600
162, 000f 226 £8,200| 31,000] 17,300
168,000 80,000| 80, 000| 31,000] 16,700
000{ 170, 000 66,600 56,300| 16,100
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Daily discharge, in second-feet, of Tenmessee River at Florence, Ala., for the years ending
Sept. 80, 1895-1918—Continued.

Day. Oct. | Nov. | Dec. Jan., Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
13,100 18,000| 24,100 11,000

13,100 18,000( 28, 600f 10, 500

13, 100 20, 600| 27, 9,990

13,100 20, 600] 25, 9,500

15,500 18,600] 22,7000 9,990

23, 18, 22,700} 14,300

43,000 17,300] 24, 18,000

60, 15, 26,300| 16, 700

75, 14,900 26,300( 15,500

77, 16,100] 24, 15,500

64, 16,700| 23,400/ 16,700

55, 15, 20, 600{ 20, 600

44, 16,700 19,300 15,500

36, 18,000| 18,000{ 14,300

30, 20, 600( 18,000( 13,700

26, 22,7001 17,300( 13,100

23, 22,700 16,700 12,000

22, 22,700 16,700 12,000

20, 22,700 16, 100{ 11,500

19, 300 3 19,300] 11,500

16, 700} 26,300 19,300| 11,500

16, 700 34,300 18,000! 12,000

17,300 31,000} 16,700 11,500

17, 300] 31,000 15,500{ 11,500

, 300 ,200( 14, 12,000

19, 300 29,400| 13,100 12,000

19, 300, 34,300] 12,600 12,000

19, 300} 33,400 12,600 12,000

22, 000] 32,600] 12,000( 12,600

24, 800) 26,300| 11,500 12, 600

31,000(- 23,400 11,000(........

31,000 50,400| 31,000 22,000

29,400 52,300] 30,200( 21,300

27, 100| 46,600| 27,900/ 19,300

24, 800} 43,000 27,900| 18,600

23, 400 39, 400 31,800| 18,600

22, 700| 41,200| 33,400| 18,000

22, 000) 56,300f 32, 18,000

20, 000 66, 600 31, 18,000

19, 300 76,600] 36,000 16,700

18,600 73,200 40,300 16,700

20, 600 g \ 62, 400( 39,400( 15, 500

34,300| 68, ,700] 115,000( 107,000| 91,800] 32,600| 60,400 34,300 14,900

53,300 64,500 36, 115,000 87,000 87,000| 31,000| 60, 31,000{ 13,700

73,2001 59,300 35, 120,000] 80,000 75,400 29,400 59, 300 29,400 13,100

88,200 54,300 37, 155,000, 75,400 68,800( 27,900( 58,300 27,900 13,100

94,200} 49, 39, 184,000 80,000| 62, 400f 26,3001 57,300| 26,300| 13,100

87,000 46, 600( 43,000} 195,000{ 99,200 57,300] 24, 00| 50,400 24,800| 13,100

80,000 43, 48, 193,000 117,000| 54,3001 23,400| 43,000, 24,800| 13,100

75, 46,600 49, 400( 193,000( 115,000| 49,400 27,900| 44,800 24,800| 13,700

66,600/ 54,300 51,400 190,000 104,000 48,500| 29,400 43,000 24,800 13,100

21, 56,3001 47,600 65,600, 181,000 97,900 48,500 30,200 41,200/ 24,%00| 13,700
22 60,400 43,000| 95,400 160,000 97,900| 50,400| 29,400} 37,700f 26,300( 15, 500
3 81,2001 42,100| 102,000, 128,000 99,200| 49, 400 27,100| 36,800, 26,300| 29,400
24 87,000 43,000 115, 600] ,000] 108,000 46,600] 26,300( 36,800/ 27,900 39,400
25 80,400| 43,900( 131,000] 148,000 117,000} 41,200] 24,800| 36,800| 28,600 39, 400
26. 103,000] 43,000/ 161,000/ 139,000 124,000 39,400| 26,300| 36,000{ 29,400( 38,500
27 154,000, 41,200 182,000( 139,000 136,000 37,700{ 27,900 33,400 31,000 42,100
28 175,000, 44, 175,000) 148,000 158,000| 35,100} 32,600 31,000{ 32,600 36,800
29 181,000 58,300{ 157,000, 187,000/ 41,200] 39, 400{ 31,000/ 30,200| 31,000
30 181,000, 80, 000! . 213,000/ 71,000 44,800} 31, , 300] 31,000
31.. 228, 91,800 200l..... .. 32 22,7001. .... .
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Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895-1913—Continued.

3

Day. | Oct. | Nov. | Dec ‘ Jan Feb. ’ Mar. | Apr. | May. { June. | July. | Aug. | Sept.
44,800 36,000{ 72,100 12,600
50, 400 36,800 78, 800) 12,000
59,300 36,000 73,200 12,000

, 000 36,000/ 64,500 12,000
80, 000| 34,300 58,300) 12,000
80, 000 32,600 54,300 11,000
104, 000 32,600 56, 300] 11,000
120, 000 30,200| 58,300) 11, 000
139, 000) 29, 400| 54,300) 11,000
175, 000 29,400 50,400 000
165, 000 27,900] 46,600 000
160, 000} 27,900| 46, 600 10, 500
154, 000 29, 400 53, 300) 990
142, 000| 29, 400{ 52,300 9,500
124, 000 27,900| 45, 700) 500
112, 000 27,900; 40, 300 500

, 200, 31,000 36, 000 500
95, 400) 29,400 31,000 500

000 28,600/ 27,900 500
87,000 29,400 26,300| 1 500
89, 400 30,200| 24,800 500
97,900 32,600| 23,400 500

, 200 41,200/ 24, 800! 500
108, 000} 52,300 24,800 1 500
145,000 62,400, 22,000 11,000
157, 000} 74,300! 23, «mJ 12, 600
172, 000 94, 200| 22,700 13,100
203, 000 107,000/ 22, 000 13,700

, 000 107,000 20, 600 15, 500
203,% 91, 800, 20, 000 23,400

205,

77,700

Monthly discharge of Tennessee River at Florence,

Ala., for the years ending Sept. 30,

1895-1918.
[Drainage area, 30,800 square miles.)
Discharge in second-feet. Run-oft
(depth in
Month. . . Per | incheson |ACCU-
Maximum. | Minimum.| Mean. | square | drainage |™3¢Y-
mile. area).

................................. 13,100 9,990 11,100 0.360 0.42 | C.
. 12,600 10,500 | 11,400 .370 .41 B.
R , 300 11,000 26, 700 . 867 1.00 | C.
- 213,000 23,400 | 103,000 3.34 3.85| B.
. 5, 400 0400 | 49,800 1.62 1.69 | B.
R 173,000 47,600 | 111,000 3.60 415 B.
94, 200 48, 500 66,600 2.16 2.41 1 B.
i 64,500 37,700 | 51,100 1.66 1.91 | B.
N 7, 600 17,300 25,800 .838 .94 1 B.
. 59, 300 17,300 30, 500 .90 1.14 ) B.
- 47,600 18,000 25,700 .834 .96 | B.
.............................. 22,700 11, 500 17,400 .565 .63 | B.

.......................... 213, 000 9,990 44, 300 1.44 19.51
................................. 11,500 10,500 | 11,000 .357 .41 | B,
. 14,300 11,000 12, 400 .403 .45 B.
. 71, 000 12,000 | 20,700 L672 77| B.
i 55, 300 19,300 | 32,200 1.05 1.21| B.
|| 155,000 34,300 | 100,000 3.25 3.50 | B.
141,000 30,200 61,000 1.98 2.28 1 B.
o 254000 20,400 | 98, 500 3.20 3.57 | B.
i 41,200 16,700 | 24,600 .799 .92 B.
. 38, 500 17,300 23, 800 778 .86 | B.
|| 125000 16,700 | 56,500 1.83 2.11 | B.
. 600 4,300 | 21,400 695 .80 | B.
............................. 20, 600 11,000 | 13,300 .432 .48 | B.

s 254,000 10,500 | 39,300 1.28 17.36
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Monihly discharge of Tennessee River at Florence, Ala., for the years endmg Sept. 80,
1895-1913—Continued.

Discharge in second-feet.

(@eptiin
eptl
Month, Per | ipcheson %:gyg-
Maximum, . nage :
Minimum. | Mean. sgluifg:e aren).
16,100 11,000 | 12,700| o0.412 0.48 | B.
52,300 11,500 | 23,400 760 .85 | B.
90, 600 18,600 | 39,000 | 1.27 1.46 | B.
> 400 16,700 | 34,900 1.13 1.30 | B.
193, 000 29, 400 88, 900 2.89 3.01 | B.
181,000 91,800 | 255,000 8.28 9.55| C.
> 000 40,300 | 115,000 | 3.73 416 | B.
152, 000 27,100 63, 800 2.07 2.39 | B.
32,600 19,300 25, 900 .841 941 C.
72,100 , 600 33,000 1.07 L2314 C.
35,100 16,100 | 21,900 711 .82| B,
14,900 9, 500 11,100 . .40 | B,
481,000 9,500 | 60,300 1.96 26.50
12,600 8, 550 10, 300 .334 .39 | C.
12,000 9,990 10, 800 .351 .39 | C.
88, 200 0,000 | 33,400 1.08 1.24 | B.
January....... 157, 000 19,300 | 87,200 2.83 3.26 | A.
February.......... 102, 000 22,000 35, 400 1.15 L20 | B.
March. 57,300 21,300 , 500 1.09 1.26 | B.
124,000 56,300 83, 200 2.70 3.01{ A,
51, 400 20, 000 29, 600 .961 1L11| B.
36, 800 13,100 | 19,400 .630 .70 | B.
, 800 14,300 19,900 .646 .74 ) C.
102; 000 21,300 | 52,900 1.72 1.98| B.
139, 000 20,600 | 45,500 1.48 1.65 | C.
157,000 8, 550 38, 400 1.25 16.93
99, 200 19, 300 43,100 1.40 161 | C.
47, 600 22,700 30, 600 .994 1.11 | B.
) 600 23,400 | 33,900| 1.10 1.27 | B.
161, 000 30,200 | 74,900 2.43 2.80 | B.
264, 000 46,600 | 150,000 4.87 5.07 | A.
352,000 127,000 | 231,000 7.50 8.65| A.
167,000 56, 107, 000 3.47 3.87{ B.
73,200 26,300 | 49, I 1.59 1.83 | B.
37,700 18,000 | 26, .844 .94 C.
24,100 13,700 17,900 . 581 .67 | C.
27,900 11, 500 16, 500 . 536 .62 | B.
16, 700 11,000 | 12,800 .416 .46 | B.
352,000 11,000 | 65,600 2.13 28.90
13,100 10,500 | 11,400 .370 .43 | B.
15, 500 10,500 [ 11,700 .380 .42 | B.
65,600 12, 600 39, 000 1,27 146 | B.
94, 200 16, 700 48,600 1.58 1.82 1 B.
168, 000 24,100 | 76,300 2.48 2.58 | B.
131, 000 62, 400 97,700 3.17 3.66 | B.
y 56,300 | 110,000 3.57 3.98 | B.
62,400 | 21,300 | 31,700 1.03 1.19 | B.
142,000 "800 | 63,600 2.06 2.30 | C.
94, 200 20,000 | 38,800 1.26 1.45 | B.
52,300 13,700 20,700 .672 77| B,
25, 600 11,500 16,100 523 .58 | B.
243, 000 10,500 46,800 1.52 20,64
OCHODOT ...\ eeoeeeeeaneaceemanannenans 43,000 12,600 | 20,300 .659 .76 | B.
. 109, 000 14,300 , . 803 1.00 | B.
1 107,000 23,400 | 42,400 | 1.38 1.50 | A.
. 193, 000 31,000 80, 800 2,62 3.02( A
| 113,000 27,800 | 61,100 1.98 2.06 | A.
J 152000 26,300 | 65,400 2.12 2.44 | A,
2 195,000 62,400 | 138,000 4.48 5.00 | A.
o 192000 31,800 , 2.65 3.06 | B.
1 103,000 40,300 | 57,800 | 1.88 2.10 | A.
. , 600 16,100 28,100 912 1.05 | B.
I 238000 16,100 | 98,600 |  3.20 3.69 | A.
.............................. , 000 1, 53, 1.74 1.04 | A,
The year............... eceeeeene 238,000 12,600 | 62,800 |  2.04 21.71
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Monihly discharge of Tennessee River at Florence, Ala., for the years ending Sept. 30,
1895-1918—Continued.

Discharge in nd-feet.
ge in second- (gmﬁ i
epth in
Month. P inches on [Accu-
Maximum. | Minimum, | Mean. squo;‘re drainage |V
mile. area).
0.789 9.91 | B.
.513 b7 | C.
2.52 2.90 | B.
3.70 4,27 | B.
3.16 3.29 | B.
5.23 6.03 | A.
2.97 3.31 | B.
1.10 1.27 | B.
.675 .75 | C.
.79 92 C.
. 442 .51 .
419 B.
1.%6 25.20
.532 .61 | B.
474 .53 | C.
1.78 2.05 | B.
1.51 1.74 | A,
5.10 5.31 | B.
5.29 6.10 | A.
4.45 4.96 | A,
1.32 1.52 | A,
1.75 1.95 ] A.
.831 .96 | B.
.646 .74 .
338 .38 | B.
1.98 26.85
313 .36.| B.
.481 .54 | B,
.58 | B.
903 1.04 | B.
.990 1.07 | B.
3.056 3.52 | B.
1.54 1.72 | B.
1.01 1.16 | B.
.711 .79 | B.
.588 .68 | B.
.620 71 C.
.373 .42}|D
.922 12.59
.250 .29 | D.
.276 .31 | D,
. 795 .92 | C.
1.72 1.98 | B.
3.86 4.02 | B.
2.40 2.77 | A,
1.23 1.37 | A.
2.05 2.36 | A.
1.03 1.15 | A,
1.45 1.67 | A.
1. 06 1.22 | B.
.623 .70 | Al
1.38 18.76
. 555 .64 | A,
.442 .49 | AL
1.96 2.26 | A.
2.93 3.38 | A,
1.43 1.49 | A.
2.44 2.81 | B,
2.14 2.39 | A.
1.06 1.22 | B.
1.06 1.13 | B.
1.77 2.04 | A,
1.46 1.68 | B.
1.93 2.15 | A,
1.60 21.73
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Monthly discharge of Tennessee River at Florence, Ala., for the years ending Sept. 30,
1895-1918—Continued.

Discharge in second-feet. Run-off
{depth in
Month. Pe inches on {AAe0U-
; - r drainage |T¢Y-
Maximum. | Minimum. | Mean, square area)
mile. ‘
1907

189,000 34,300 | 86,700 2.81 3.24 | A,
201, 000 21,300 66, 100 2.15 2.40 | A.
73,200 35,100 49,100 1.59 1.83 | A,
161, 000 37,700 | 68,400 2.22 2.56 | A.
131, 000 32, 600 63, 000 2.05 2.14 | A,
167, 000 36, 800 94,100 3.06 3.53 | A.
75,400 35,100 52, 800 1.7 1.91 | A,
138, 000 31,000 | 69,700 2.26 2.61 | B,
............ 3 ,800 | 55,600 1.81 2.02 | B.
July. ool 44, 800 19, 300 29, 500 . 958 1.10 | A,
August................ 18,000 21, 700 . 705 .81 | B.
September........ ...l 67,700 14, 26, 300 .854 .95 | B,

201,000 14,900 57,000 1.85 25.10
38, 500 12,600 19,100 .620 LT AL
, 200 13,100 [ 29,900 1.30 1.45 | B.
82,300 25, 43, 500 1.41 1.63 | A.
142, 000 43, 92, 400 3.00 3.46 | A.
, 000 50,400 | 108,000 3.51 3.79 | B.
154, 000 62, 400 89, 900 2.92 3.37 | A.
y 41, 200 66, 200 2.15 2.40 | A.
99, 200 39, 400 55, 500 1.80 2.08 | A,
45,700 20,600 | 31,600 1.03 1.15 | B,
43,000 16, 700 y .851 .98 | B.
40, 300 14,900 23, 500 .763 .88 | B.
5 11, 500 18, 600 . 604 .67 | Al

206,000 11,500 51,000 1.66 22.57
October. 26,300 10,500 | 12,800 .416 .48 [ A,
Novemb 31, 800 13, 700 17,700 .575 .64 | B.
100, 000 13, 700 54, 200 1.76 - 2.03 | A,
128, 39,400 | 69, 200 2.25 2.59 | A.
240, 000 ,400 | 129, 000 4.19 4.36 | B.
, 80, 139, 600 4.51 5.20 | B.
125, 000 45,700 74, 000 2.40 2.68 | A.
172, 000 44,800 | 95,600 3.10 3.57 | A.
184, 000 67,700 | 105,000 3.41 3.80 | A.
128,000 1,000 , 200 2.05 2.36 | A.
5 200 19, 300 37,800 1.23 1.42 | B.
27,900 16,100 19,300 .627 .70 | B.

250, 000 10,500 | 67,600 2.19 29. 83
................................. 36,000 13,100 { 19,300 . 627 .72 | A
14,300 12,600 | 13,100 .42 .47 | B.
X 12,600 | 24,100 782 .90 | A,
94, 200 18,000 | 51,200 1. 66 1.91 [ A.
127, 000 28, 600 58, 500 1.90 1.98 | A.
112, 000 , 400 , 1.64 1.89 | A.
59,300 18,000 | 30,500 .990 110 [ B.
115, 000 27,100 58,700 191 2.20 | A.
) 37,700 54, 600 177 198 [ A.
99,200 34,300 65, 2.12 2.44 | B.
August. ..o 41,200 18,600 | 28,900 .938 1.08 | B.
September 54,300 14,900 26,100 847 .94 | B.

127,000 12,600 40,000 1.30 17.61
23,400 12,000 15, 600 . 506 .58 | AL
13, 700 10, 500 11,300 . 367 .4 AL
77,700 13,100 29, 500 . 958 1.10 | A.
206, 000 29,400 , 2. 60 3.00 | B.
190, 000 , 94,300 3.06 3.19 | B.
128, 000 36,000 | 55,100 179 2.06 | A.
293,000 52,300 | 167,000 5.42 6.05 | B.
717,700 3 40, 800 1.32 1.52 | A
) 13,100 | 17,600 .571 .64 | AL
34,300 14,900 | 22,900 .74 .86 | A,
3 11,000 19, 200 . 623 .72 | Al
20, 600 9,500 13,100 . 425 .47 | B.

293, 000 9,500 46, 700 1.52 20. 60

48520°—~wsp 353—15—-13
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Monthly discharge of Tennessee River at Florence, Ala., for the years ending Sept. 30,
1895-1915—Continued.

Discharge in second-feet.
is g econd: (guntf i
epth in
Month. Per | incheson ‘ggg;;"
Maximum. | Minimum, | Mean. | square dgs;];z;ge
mile. .

41, 200 9,990 20,100 0. 653 0.7 | C.
35,100 12,000 23, 800 773 .8 | B
228, 18,600 74,400 2. 2.79 | C.
206, 000 41,200 75,400 2.45 2. C.
182,000 35,100 84,000 2.73 2.94 | B.
223, 000 82,300 | 144,000 4.68 5.40 { B.
250, 000 75,400 | 154,000 5.00 5.58 | B.
213, 000 35,100 93,100 3.02 3.48 | B.
72, 37,200 1.21 1.35 | A,
, 600 31,000 47,400 1.54 1.78 | A.
40,300 22,700 29, 500 .958 1.10 | A.
42,100 13,100 21,300 .692 T A

250, 000 9,990 67,000 2.18 29.62
29, 400 12, 600 16,300 .529 .61 | A
, 000 12,000 13,800 . 448 .50 | B.
71,000 11,500 32,400 1.05 1.21 | B,
206, 000 44,800 | 124,000 4.03 4.65 | B.
203, 000 48, 500 , 400 3.19 3.32 | C.
231,000 55,300 | 152,000 | 4.94 570 | B.
221, 000 37,700 81,500 2.65 2.96 | B.
107,000 27,900 44,900 1. 46 1.68 | B.
300 20,000 | 41,800 | 1.36 1.52 | A,
s 13,100 16, 700 .542 .62 Al
20, 600 13,100 15,400 .500 .58 1 A.
. 9,500 | 11,500 .313 RN

231,000 9,500 53,900 175 23,77

D'Lscharge and horsepower table for Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895-1913.

Dis Theoret- Days of deficient discharge.
"+ lical horse-|
Gage |charge in
height. | second- [PyWer Ber
feet. fal 1895 | 1896 | 1897 | 1898 | 1899 | 1900 | 1901 | 1902 | 1903 | 1904
~0.62 8,000 909
— .51 8,500 966 |.
— .40 9,000 1,020
— .30 9,500 1,080
— .20 10, 000 1,140
.00 | 11,000 1,250
.19 12,000 1,360
.55 | 14,000 1,590
.89 16, 000 1,820
1.51 | 20,000 2,270
2.22 25,000 2,840
2.87 | 30,000 3,410
3.49 | 35,000 3,980
4.07 40,000 4,550
5.16 | 50,000 5,680
Over Over Over
5.16 50, 000 5,680
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Discharge and horsepower table for Tennessee River at Florence, Ala., for the years ending
Sept. 30, 1895-1913—Continued.

Dis- _T}%%oret- Days of deficient discharge.
Gage |charge in [lCAlDOISE
height. | second- [PGer IEN
feet. fall 1905 | 1906 1907 1908 1909 1910 1911 1912 1913
—0.62 | 8,000 909
— .51 8,500 966
— .40 9,000 1,020
—.30| 9,500 1,080
- .20 10,000 1,140
.00 | 11,000 1,250
.19 | 12,000 1,360
.55 14,000 1,590
.80 | 16,000 1,820
1.51 20, 000 2,270
2.22 25,000 2,840
2.87 | 30,000 | 3,410
3.49 | 35,000 3,980
4.07 | 40,000 4,550
5.16 50, 000 5,680
Over Over Over
5.16 50, 000 5,680

Note.—The above table gives the theoretical horsepower per foot fall that may be developed at differ-
ent rates of discharge, and shows the number of days on which the discharge and correspondinghorsepower
were respectively less than the amounts tﬁiven in the columns for discharge and horsepower. In using
this table, allowance should be made for the various losses, the principal ones being the wheel loss, which
may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent.

TENNESSEE RIVER AT JOHNSONYVILLE, TENN.

Location.—At the Nashville, Chattanooga & St. Louis Railway freight elevator, about
1,000 feet below the railway bridge at Johnsonville, Tenn., 160 miles below
Florence, Ala., and 96 miles {rom the mouth of the Tennessee.

Records available.—October 1, 1875, to September 30, 1913.

Drainage area.—38,500 square miles.

Gage.—Staff, at freight elevator on right bank about 1,000 feet below the Nashville,
Chattanooga & St. Louis Railway bridge. Gage is in three vertical sections:
—0.3 to 12.3 feet, on pile foundation; 12 to 36 feet on upstream elevator guide;
36 to 48 feet on downstream elevator guide. There is also a low-water section
extending from —0.3 to —1.5 feet.

Descriptions of this gage appear in the publications of the Signal Service and
of the Weather Bureau, and beginning 1903 in ‘‘Stages of the Mississippi River
and of its principal tributaries,’’ published by the Mississippi River Commission.
‘‘Stages of the Ohio River and of its principal tributaries, Part I, 1858 to 1889,
inclusive,” published by the Signal Service, states:

The river gage, made of 5 by 2-inch cypress lumber, is on the corner of the

elevator building. It is graduated from zero to 50 feet. * * * For a zero
stage of water the depth of water on Duck River Bar, 15 miles above, is 3.5 feet.

Original gage records contain this note:

Gage owned by railroad company. First used for Signal Service readings
during summer, 1885.

“Daily river stages, principal rivers of the United States, Part IV, 1890-1892,”
published by the Weather Bureau, states:

The river gage, made of 5 by 2-inch cypress lumber, was on the corner of the
elevator building. The part above 8 feet was carried away by a steamboat.

The lowest water is 0.1 foot below zero of gage. * ¥

A new gage was %raduated June 1, 1892, on the south lead of elevator, inside the
elevator building, from 11.8 feet, the level of the lowest floor, to 48 feet, some dis-
tance above the top floor. It was marked to feet and tenths in lead pencil, to be
finally marked with copper tacks. The gage was set by leveling from the bench
mark. The level of lower floor by the o%d gage is 12.2 instead of 11.8 inches.
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Part V, 1893-1895, “‘Daily river stages,”’ states:

The river gage is located on the Nashville, Chattanooga & St. Louis Railroad
elevator. The lower section (12.1 feet) is made of hickory timber. The remain-
der is on the inside post of the elevator and is graduated with copper tacks and
wire. ¥ * * Graduation is from 0.1 foot below to 48 feet above zero.

Same description appears in Part VI, 1896-1899. Part VII, 1900-1904, states:

The river gage * * * is located on the elevator on the right bank of the
river and is in two sections. The first section (—0.3 to 12 feet) is made of hickory
timber and is painted white, with graduations cut into the wood. There is also
a low-water extension (—1.5 feet to —0.3 foot), made of 1 by 4-inch poplar
timber. The second section (12 to 48 feet) is on the inside post of the elevator
and is graduated by means of copper tacks and wires.

Inspection report of December 14, 1904, states:

The lower section is —0.3 to 12 feet, with an extension of poplar, 4 inches wide
and 1 inch thick, —0.3 to —1.5 feet. The extension and repainting was com-
pleted October 25, 1904.

Part VIII, 1905-6, states:

A new river iz{zge was installed by the Nashville, Chattanooga & St. Louis
Railway Co. in March, 1906. It is attached to the railway elevator on the right
bank of the river and is in two vertical sections. The first section (—0.3 to 12
feet) is made of hickory timber and is painted white, with graduations cut into
the wood. The second section (12 to 48 feet) is attached to the elevator timbers
and is painted white, with graduations cut into the wood and painted black.
There is also a low-water section extending from 0.3 to 1.5 feet below zero. Grad-
uation extends from 1.5 feet below to 48 feet above zero.

Inspection report of April 18, 1906, states:

The second section of the gage was recently renewed by the railroad company,
and first used in January, 1906, but not finally completed until March, 1906.

Same description appears in Parts IX, X, and X1, 1907-1912.

The datum to which the gage is referred has remained the same throughout, but
Mr. Balch, the superintendent of the elevator, states that the foundation piles of
the elevator are settling, as indicated by the unevenness of the floor of the elevator,
which means that there has been some change in the elevation of the gage as
referred to the datum. On July 22, 1910, the section —0.3 to 12.3 feet was 0.1
foot too high, assuming the section 12 to 36 feet as being correct. The section
—0.3 to 12.3 feet had been torn off by a boat and in being replaced was set 0.1
foot too high, but it is stated that the correction of 0.1 foot was made in the
readings before they were recorded by the observer. The bench marks to which
the gage was referred could not be found, as noted below; therefore the elevation
of the gage could not be checked otherwise than as noted above.

Bench marks.—The following descriptions of bench marks are taken from *‘Stages
of the Mississippi River and of its principal tributaries for 1913:”

Bench mark is top of coping of west abutment of N., C. & St. L. R. R. bridge.
It is 44 feet above zero of the gage and 359.89 feet above mean Gulf level.

Top of rail on bridge is 46 ieet above zero of gage and 361.89 feet above mean
Gulf level. )

P. B. M. 25 is top of iron bolt leaded vertically into top face of stone coping of
the cylinder or draw pier of the N.,C. & St. L. R. R.bridge at Johnsonville, Tenn.
It isin northwest corner of northwest quadrant, 10 inches from face of stone coping
and 20 inches from iron frame (probably pedestal). Elevation above mean Gulf
level, 356.94 feet. ’

The bench marks described above could not be found by engineers of the
Survey on July 22,1910, but further search may bring them to light. Itisbelieved
that these bench marks may have been destroyed when the bridge was raised.
The following bench marks were established July 22, 1910, assuming the gage
section 12 to 36 feet to be correct. (See ‘“‘Gage.”)



TENNESSEE RIVER BASIN. 19%

Bench mark No. 1.—Railroad spike driven in the northwest corner of right
abutment of railway bridge. Elevation above zero of gage, 13.64 feet.

Bench mark No. 2.—Horizontal chisel draft inclosed in a chiseled square about
0.2 foot square on north face of right abutment. Stone is in fourth course above
ground about 3% feet from west face of abutment. Elevation above zero of gage,
18.60 feet.

Daily gage height.—Taken from published reports and original records of the
Signal Service and the Weather Bureau, and the published reports of the Missis-
sippi River Commission. Values represent one reading per day, taken about
3 p. m., from October, 1875, to December, 1879; about noon, January, 1880; abous
1 p. m., February, 1880-April, 1883; about noon, February, 1884-February,
1885; about 1 p. m., March, 1885, to June, 1888; and about 7 a. m., July, 1888,
to September, 1913—central time.

Observer, W. H. Johnson, October, 1875-March, 1894; Sallie B. Mathews,
April, 1894-September, 1913.

The following notes are taken from the observer’s reports:

March, 1882.—During last rise the gage was broken off. A temporary one has
been put up and rise and fall of river noted as accurately as possible.

October, 1882.—About middle of October the gage was covered with mud by
workmen repairing the elevator. Rise and fall of river taken from an improvised

gaie ril, 1884.—Observations taken as accurately as the stage of the water and
condition of gage permitted. Since water carrieg part of Government gage away
T have been using the gage that steamboat men use. Another gage has been
improvised, which is quite as accurate as the regular gage.

eptember, 1884.—Tennessee River has been lower for past six weeks than it
has ever been in the eight years in which I have taken observations. The fluc-
tuations have been less than common at this point, and for several days at a time
river has remained stationary.

The recorded daily gage height September 3-October 31, 1884, does not agree
with the daily difference reported by the observer, and it appears that some of the
published gage heights during this period may be in error. No observations
taken during December, 1884.

No records available August 19, 1877-February 28, 1879; November 1, 1880-
December 31, 1881; May 1, 1883-February 4, 1884, and other shorter periods for
which no values appear in the tables.

A note, stamped May 24, 1895, appears in the original records of the Weather
Bureau under the heading ‘‘River Reports, Johnsonville, 1882 to 1891,” and
states: ‘““River records at Johnsonville, Tenn., are of doubtful accuracy.” ~

Control.—No information relative to control. The discharge measuring section at
the bridge, of bowlders and coarse gravel, is apparently permanent.

Discharge measurements.—Made from downstream side of through type railway
bridge of six spans and draw span. Total length of draw span is 400 feet; other
spans are 150 feet in length. The initial point for soundings is the west side of
stone bridge seat on downstream side of left abutment. At extremely high
stages the water extends for miles on the left bank and flow occurs through numer-
ous openings in the railway embankment: Discharge measurements by the
United States Geological Survey at this station were made first in July, 1910.

Results of observations of the discharge of Tennessee River near Birmingham,
Ky., September 5-19, 1903, reduced to three significant figures, are given in the
table on page 201. The data are given in detail in the supplement, volume 9, to
the annual report for 1904 of the Chief of Engineers of the United States Army,
and the following description of the work is taken from the report of Mr. Kivas
Tully, assistant engineer, Mississippi River Commission, contained therein.

The Tennessee River reached the prescribed stage for low-water discharge
observations early in September, and a small party was organized. Observations
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were made at the section laid out in 1902, 1} miles below Birmingham, Ky., about
26 miles above the mouth. The party was in charge of Junior Engineer M. A.
Bell, assisted by Mr. E. E. Whitehead, and a very complete set of measurements
was made from September 5 to 19, comprising observations with Price and Haskell
meters and double floats. The gage readings at Florence, Ala., ranged from zero
to —0.2 foot. The work was done from a skiff located by means of transit and
stadia. The results are given in Table No. 4. The different methods, in the
main, agree very closely. Attheconclusionof work atthis station the Cumberland
River was agproaching the prescribed low stage, and the party and outfit were
transported by wagon across coungry to that river and began work Seé)tember 21
at the section used at high water of 1902, which is 1 mile below Rock Castle, Ky.,
about 53 miles above the mouth. Sixteen sets of observations were made by
October 2. The meters were then rated in the river and the party returned to
the St. Louis office. The velocity of the river was very low, and as a check on
the meter work floats were used, both double floats and rod floats; the double
floats give somewhat larger discharges than the meters, but the discrepancies are
not large. The gage at Naghville, Tenn., during the observations ranged from 1.2
feet to 0.9 foot. The results are given in Table No. 4. It is thought that these
measurements sufficiently determine the low-water discharge, and it was decided
by resolution of the Commission that no more observations on these rivers at low
water will be required.

From the measurements near Birmingham the following values of discharge at
Johnsonville were computed:

Dates used in | Gageheight and corresponding | Dates of dis-
determining (fischarge at Johnsonville. | charge measure-
No. gage heights at ments near
Johnsonville . Birmingham
(1903). Gage height. Discharge. (1903).
Feet. Second-feet.
Sept. 3,4,5...- 1.03 13,200 | Sept. 6,7,8.
..| Sept.7,8,9.... .90 12,400 | Sept. 10,11,12.
.| Sept. 11,12,13. .57 11,500 | Sept. 14,15,16.
Sept. 15,16. ... .40 10,300 | Sept. 18,19.

The discharge measuring section below Binaingham is about 67 miles below
Johnsonville. In computing the above values of discharge the mean velocity
between the two points was assumed to be about 1 mile per hour, and the time
required for a given quantity of water to flow from Johnsonville to the measuring
section below Birmingham was accordingly taken as three days. The mean
gage height for several days of comparatively little change at Johnsonville was
taken as the gage height corresponding to the mean discharge for the same number
of days near Birmingham, the dates being shown in the table above. A reduction
of 200 second-feet in the measured discharge below Birmingham was made in
transferring the discharge to Johnsonville to allow for inflow between the two
points. The drainage area between Johnsnnville and the measuring section below
Birmingham is about 1,560 square miles, and in estimating the inflow the dis-
charge from this area was estimated about 0.1 second-foot per square mile on the
basis of the discharge of Duck River at Columbia, Tenn., during the low-water
periods of 1904 and 1908.

Daily discharge.—Values in the daily discharge tables were computed from the
rating table on pages 202~203.

Discharge for certain periods was estimated as noted under ‘“Backwater.”” The
daily gage height published for October 19, 1893, is apparently in error and the
daily discharge was estimated. ’

No discharge values are published prior to the year ending September 30, 1820.
The gage height record for the early period is questionable, as noted under ‘“Daily
gage height.”” In addition, comparisons with preliminary computations of dis-
charge at Florence and with the records of discharge at Chattanooga prior to 1890
cast sufficient doubt upon the reliability of discharge values for Johnsonville, -
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computed from the published gage heights and the rating table on pages 202-203,
to make it necessary to withhold from publication the discharge record at Johnson-
ville prior to the year ending September 30, 1890. Some of the published data
prior to 1900 are questionable as noted under the table of ratios on page 93. .

Duration of flow.—The table on pages 239-240 gives the number of days in each year
that the daily discharge as given in the tables on pages 222-234 was less than the
limiting values of discharge given in the first column of the duration table, In
constructing the table, the daily discharge for periods of estimated discharge was
assumed to be constant and the same as the estimated mean discharge. For fur-
ther explanation of the duration table see description of Chattanooga station,
page 95.

Backwater.—The extent of the effect on the discharge relation at Johnsonville of
backwater from Ohio River has not been determined, but that backwater does,
at times, affect the flow at Johnsonville is shown by the following: The sea-level
elevation of the zero of the gage on Ohio River at Paducah, Ky., at the mouth of
the Tennessee, is 286 feet and of the gage at Johnsonville is 316 feet, as published
in Part XI, “Daily river stages,” by the United States Weather Bureau. A
stationary stage of 30 feet at Paducah would, therefore, put water on the zero of the
Johnsonville gage, which is 97 miles from Paducah. In 1904 the stage at John-
sonville fell to —0.9 foot. The flood of March—~April, 1913, reached a stage of
54.3 feet at Paducah or a sea-level elevation of 340 feet. This, with no flow in the
Tennessee, would put about 24 feet of water on the Johnsonville gage.

Neglecting the backwater curve, it may be observed from the foregoing that
whenever the stage at Paducah is over 30 feet for any considerable length of time,
the discharge relation at Johnsonville is subject to backwater effect, the amount of
which will depend largely on the source of the greater portion of the water pass-
ing Paducah—that is, whether it comes from the Tennessee or the Ohio above the
Tennessee. It should be noted that when the two high-water discharge measure-
ments at Johnsonville were made, April 13 and 18, 1911, the stage at Paducah
was 37 feet and 42 feet respectively. On April 7, 1911, the stage at Paducah was
23 feet and on July 22, 1910, it was 24 feet and on these dates also discharge meas-
urements were made at Johnsonville. The discharge rating table for Johnsonville,
on pages 202-203, therefore applies for periods when the effects of backwater are
similar to the effects which existed when the discharge measurements were made
upon which the rating table is based.

When the stage of Ohio River at Paducah indicated probable backwater effect
at Johnsonville, Tenn., the discharge at Johnsonville was estimated, provided
the discharge computed from the daily gage height indicated that the backwater
effect at the time in question was materially different from the effect at the time
the discharge measurements were made upon which the discharge rating table is
based. No reduction in discharge as computed from the discharge rating table
has been made in cases where the discharge relation appears to be about the same
as when the discharge measurements were made.

Those months during a portion of which backwater is believed to have existed
are marked ‘““a” in the table of monthly discharge. The periods of probable
backwater were selected by an inspection of the gage heights at Paducah and
Johnsonville and are neither absolute nor well defined. The estimates of dis-
charge for the periods of probable backwater effect are based principally upon a
comparison of the discharge at Johnsonville and Florence.

The periods of probable backwater and the estimates of discharge are as follows:

January 16 to April 19, 1890.—Mean discharge, January 16-31, estimated 120,000
second-feet; February 1-28, 140,000 second-feet; March 1-31, 230,000 second-feet;
and April 1-19, 130,000 second-feet.

February 14 to April 23, 1891.—No reduction made February 14-28; mean
discharge, March 1-31, estimated 230,000 second-feet; and April 1-23, 130,000
second-feet.
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April 6 to May 7 and May 22 to June 18, 1892.—Mean discharge, April 6-30,
estimated 240,000 second-feet; May 1-7, 100,000 second-feet. No reduction
made May 22 to June 18. N

February 18 to March 5, April 18 to May 23, 1893.—No reduction made.

February 11-21, 1894.—No reduction made.

April 5-15, 1896.—No reduction made.

February 27 to April 23, 1897.—February 27 to March 31. Noreduction. Mean
discharge, April 1-23, estimated 200,000 second-feet.

January 18 to February 7 and March 25 to April 15, 1898.—Mean discharge,
January 18-31, estimated 180,000 gecond-feet; February 1-7, 110,000 second-feet;
March 25-31, 60;000 second-feet; and April 1-15, 120,000 second-feet.

January 13-26 and March 1 to April 17, 1899.—No reduction January 13-26
or March 1-31. Mean discharge, April 1-17, estimated 200,000 second-feet.

April 24 to May 8, 1902.—No reduction made.

February 4-10, March 7-24, and April 3-11, 1902.—No reduction made.

December 18-30,1902, February 8 to March 31, and April 15 to 30,1903.—Mean
discharge, December 18-30, estimated 90,000 second-feet. No reduction February
8-28. Mean discharge, March 1-31, 1903, estimated 190,000 second-feet. No
reduction April 15-30.

March 27 to April 15, 1904.—No reduction March 27-31. Mean discharge, April
1-15, estimated 100,000 second-feet.

March 15-20, 1905.—No reduction made.

April 1-16, 1906.—Mean discharge, estimated 110,000 second-feet.

November 25-30, 1906, January 4 to February 9, and March 8 to April 2,
1907.—No reduction November 25-30, 1906; mean discharge, January 4-31,
estimated 80,000 second-feet; February 1-9, 120,000 second-feet; and March 8-31,
110,000 second-feet. No reduction April 1 and 2.

February 15 to April 23 and May 10-23, 1908.—Mean discharge, February
15-29, estimated 170,000 second-feet; March 1-31, 110,000 second-feet; April
1-23, 80,000 second-feet; and May 10-23, 70,000 second-feet.

May 6-15, 1909.—No reduction made. X

January 23 to February 1 and February 27 to March 19, 1910.—No reduction
made.

February 9-17 and April 10-28, 1911.—No reduction made.

December 29, 1911, to January 9, 1912, and February 28 to May 16, 1912.—No
reduction Décember 29 to January 9, and February 28-29. Mean discharge, March
1-31, estimated 170,000 second-feet; April1-30, 190,000 second-feet;and May, 1-16,
180,000 second-feet.

January 10 to February 12 and March 22 to April 23, 1913.—Mean discharge,
January 10-31, estimated 180,000 second-feet; February 1-12, 160,000 second-feet;
March 22-31, 230,000 second-feet; and April 1-23, 140,000 second-feet.

Floods.—On March 24, 1897, the river reached a stage of 48.0 feet, which is the highest

on record about which is no question.
‘‘Daily river stages, Part IV, 1890-1892,”’ states:

The highest water, 48 feet, occurred in January or February, 1882. This does
not agree with record of stages at that time, which must be wrong. The high
water estimated from the Chattanooga stages as being March 7, 1875, marked by a
stone under ground, was 45.3 feet. In 1867 there were 44.8 feet.

~ Winter flow.—Discharge relation not materially affected by ice.
Regulation.—The flow at Johnsonville recorded in the following tables is not believed

to have been affected by other than natural causes.

Ratios.—The ratios of monthly and yearly mean discharge of Tennessee River at

Chattanooga, Florence, and Johnsonville are given in the table on pages 88-93.
For those months in which the discharge was estimated or partly estimated, the
ratios must not be taken as an index of the accuracy of the estimates, because in
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Imany cases the estimates were so made as to yield whatappeared to be a reasonable
ratio of the Florence to the Johnsonville discharge. A discussion of the ratios is
given with the table.

Accuracy.—No accuracy ratings have been assigned to the results at this station, but
it is believed that the records published in the following tables are as accurate
and reliable as the obtainable base data will yield and the records are believed to
be free from gross errors.

Cooperation.—The gage height record, as noted above, was taken from the records
of the United States Weather Bureau and of the Mississippi River Commission.

Discharge measurements of Tennessee River at Johnsonville, Tenn, during 1910-1913.

Coef- e Dis-

No.| Date. Hydrographer. Method.a ficient. hel charge,

1910. - Feet, Sec.-ft.
1| July 22 | Horton and Dort..... esecesesanansan 0.89 12.25 86,500
2| July 28 |..... U .. .89 6.92 47,700
3| Oct. 16 | Horton and Bolster. . . 1,00 3.06 21,400
4 Nov. 6| C.T.Bailey..ceueeucaarenennanauncac]enann A0 mmmneann © 1.00 1.30 13,300

1911,
5lApr. 7! C. T.Bailey..c.ccueeacnemiaaenannns .89 24.76 206, 000
6 | Apr. 13 | Horton and Balley... ds .89 32.06 | b 262,000
7 | Apr. 18 | C. T. Bailey....... ORI 189 |  35.67 | b267,000
Filood chamnels,

Apr. 14 | Horton and Bailey.................... 0.6 depth....... . 1.00 33.6 5,510
Apr. 17| C. T. Badley....... . ... Il do.... .. .00 36.03 27,700

a All measurements made with small Price current meter. :
b Does not include fiow in flood channels, See values for ficod channels.

Nore.—See “ Discharge measurements’” in station description.
Discharge measurements of Tennessee River near Birmingham, Ky., 67 miles below John-
sonville, Tenn., in 1903 by the Mississippr River Commission.
[Drainage area, 40,000 square miles.]

- D
Gage height. %’ Gage height. %
. =N N s
<
B % | = | 28 P |~ | 23
;| g3 | 8§ | B C°x clss | & | B ([°s
| 8 T B2 | g |28 || - |8 |82 8 |28
] 1 g% . ) S S 3 8 g% g ] 2
z!| A 3|8 A =5 =] A& S s & | 2|4
Feet. | Feet. | Sec.-ft. Sec.ft.
1 .0 H...| 13,800 | 22 Sept. 10
2 Poofeaeaans 23 | Sept. 11
3 H. |....... 24 (...do....
¢ H...|'13,400 || 25 | . do 4"
5 H.. |....... 26 |...do.d..
6 P... 27 | Sept. 12
7 H 28 |...do....
8 P... 29 |...do.d..
9 H... 30 |...do.d..
10 P. 31 | Sept. 12
11 H.. |....... 32 |...do....
12 Pooje...... 33 [...do.d..
13 H...| 13,400 || 34 |...do.d.
1 Pl 35 | Sept. 15
15 H.. |....... 36 |...do....
16 Poofeoon... 37 | Sept. 16
17 H..1|'12,800 || 38 |...do....
18 P.oo.ooo. 39 | Sept. 18
19 H._|....... 40 |...do.
20 P 41 | Bept. 197
21 .| 12,600

Regular observation at Johnsonville at 7 a. m. central time. Gage heights at Johnsonville Sept. 1-4,
1903 were 1.4, 1.3, 1.1, and 1.0 feet, respectively.
ﬁi Haskel ter P, Price meter. Resulfs are from simultaneous observations with twometers. The
meters were submerged at 0.6 depth.
¢ Change in 24 hours was —0.10 foot.
@ Observations made in the afternoon. . All other observations were made in the morning.

Nore.—See “ Discharge measurements”” in station description.



202 SURFACE WATER SUPPLY, 1913, PART III.

Discharge rating table for Tennessee River at Johnsonville, Tenn., from Oct
Sept. 30, 1913.

. 1, 1889, to

Gage Dis- Gage Dis- Gage Dis- Gage Dis-
height. | charge. | height.| charge. || height.| charge. [|height.| charge.
Feet. | Secfeet. | Feet. | Sec.~feel. || Feet. | Sec.~feet. || Feet. | Sec.-feet.
—1.00 6,95 6.80 45,530 14.60 | 109,720 22.40 | 179,200
— .90 7,150 6.90 y 14.70 | 110,590 22.50 | 180,100
— .80 7,360 7.00 46, 960 14,80 | 111,460 22.60 | 181,000
— .70 7,580 7.10 47,680 14.90 | 112,330 22,70 | 181,900
— .60 7,810 7.20 48,400 15.00 , 200 22.80 | 182,800
— .50 8,060 7.30 49,130 15.10 | 114,080 22.90 | 183,700
— .40 8,300 | 7.40| 49,860 || 15.20] 114,960 || 23.00 | 184,600
- .30 8,560 7.50 50,590 15.30 | 115,840 23.10 [ 185,500
- .20 8,820 7.60 51,320 15.40 } 116,720 || 23.20 | 186,400
— .10 9,090 || 7.70 1 15.50 | 117,600 | 23.30 | 187,300
00 9,370 7.80 52, 800 15.60 | 118,480 | 23.40 | 188,200
10 9,650 | 7.90| 53,540 15.70| 119,360 || 23.50 | 189 100
20 9,940 8.00 54,280 15.80 | 120,240 || 23.60 | 190,000
30| 10,240 || 810 55030 15.90 | 121,120 || 23.70 | 190,900
40 10,540 8.20 55,780 16.00 , 000 23.80 | 191,800
50 10, 850 8.30 56,540 16,10 | 122,880 || 23.90 | 192,700
60 11,170 8.40 57,300 16.20 | 123,760 24.00 | 193,600
70 11,500 8.50 58,070 16.30 | 124,640 24.10 | 194,500
80 11,840 8. 60 58, 840 16.40 | 125,520 || 24.20 | 195,400
90| 12,190 8.70( 59,620 || 16.50 | 126,400 | 24.30 | 196,300
1.00 12,550 8.80 60,410 16.60 | 127,280 24.40 1 197,200
1.10 12,920 8.90 61,200 16.70 | 128,160 24.50 | 198,100
1.20 13,300 9.00 62, 000 16.80 | 129,040 24,60 1 199,000
1.30 13,690 9.10 62,810 16.90 | 129,920 || 24.70 | 199,900
1.40 14,080 9.20 63, 620 17.00 | 130,800 || 24.80 | 200,800
1.50 14,480 9.30 64,430 17.10 | 131,690 24.90 | 201,700
1. 14,880 || 9.40 | 65,250 || 17.20| 132,580 || 25.00 1
L.70 15,290 9.50 66,070 16.30 | 133,470 25.10 | 203,500
1.80 15,700 9.60 66, 890 17.40 1 134,360 )| 25.20 204,400
1.90 16, 120 9.70 67,710 17.50 | 135,250 25,30 | 205,300
2.00 16,540 9.80 88, 17.60 | 136,140 25.40 { 206,200
2.10 | 16,960 9.90 69,370 17.70 | 137,030 25.50 | 207,100
2.20 17,390 10.00 70,200 17.80 | 137,920 || 25.60 | 208,000
2.30 17,830 10.10 71,030 17.60 | 138,810 || 25.70 | 208,900
2.40 18,280 10.20 71,860 18.00 | 139,700 || 25.80 | 209,800
2.50 18,740 10. 30 72, 690 18.10 | 140,590 25.90 | 210,700
2.60 19,210 10.40 73,530 18.20 | 141,480 26.00 | 211,600
2.70 19, 690 10.50 74,370 18.30 | 142,370 26.10 | 212,500
2.80 20,180 || 10.60 75,210 18.40 | 143,260 || 26.20 ) 213,400
2.90 20,680 10.70 76, 060 18.50 | 144,150 26.30 [ 214,300
3.00 21,190 10. 80 76, 900 18.60 | 145,040 26.40 | 215,200
3.10 21,710 10.90 77,750 18.70 s 26.50 [ 216,100
3.20 22,240 11.00 3 18.80 | 146,820 || 26.60 | 217,000
3.30 22,780 11.10 79, 460 18.90 | 147,710 26.70 | 217,900
3.40 23,330 11.20 80, 320 19.00 | 148,600 || 26. 218, 800
3.50 23,890 11.30 81,180 19.10 | 149,500 26.90 | 219,700
3.60 24, 460 11.40 82,040 19.20 | 150,400 |[ 27.00 | 220,600
3.70 25,030 11.50 82,900 19.30 { 151,300 27.10 | 221,500
3.80 25,610 11.60 83,760 19.40 | 152,200 || 27.20 A
3.90 26,200 11.70 84,620 19.50 | 153,100 || 27.30 ] 223,300
4.00 26, 800 11.80 85,480 19.60 | 154,000 || 27.40 | 224,200
4.10 27,410 11.90 86,340 19.70 | 154,900 || 27.50 | 225,100
4,20 28,030 12.00 87,200 19.80 | 155,800 27.60 | 226,000
4.30 28,650 12.10 88,060 19.90 | 156,700 27.70 | 226,900
4.40 | 20,280 || 12.20 | 88,020 | 20.00| 157,600 || 27.80 !
4.50 29,910 12.30 89,780 20.10 | 158,500 || 27.90 | 228,700
4.60 30,550 12.40 90, 640 20.20 | 159,400 || 28 229, 600
4.70 31,190 12.50 91,500 || 20.30 , 28.10 | 230,500
4.80 31,830 12.60 92,360 20.40 | 161,200 8. 231, 400
4.90 32,480 12.70 93,220 20.50 | 162,100 || 28.30 | 232,300
5.00 | 33,130 || 12.80| 94,080 || 20.60 | 163,000 || 28.40 3
5.10 33,790 12.90 94,940 20.70 | 163, 900 28.50 | 234,100
5.20 | 34,450 | 13.00 X 20.80 | 164,800 || 28.60 | 235,000
5.30 | 35120 || 13.10| 96,670 [ 20.90 [ 165,700 | 28.70 | 235,900
5.40 35,790 13.20 97,540 21.00 | 166,600 28.80 | 236,800
5.50 36,470 13.30 98,410 21.10 { 167,500 28.90 | 237,700
5.60 37,150 13.40 , 21.20 | 168,400 29.00 | 238,600
5.70 37,830 13.50 | 100,150 21.30 | 169,300 29.10 | 239,500
5.80 38,520 13.60 | 101,020 || 21.40 | 170,200 29.20 40, 400
5.90 39,210 13.70 | 101,890 21.50 | 171,100 29.30 | 241,300
6.00 , 13.80 | 102,760 i 21.60 | 172,000 29.40 | 242,200
6.10 40, 600 13.90 | 103,630 2170 | 172,900 29.50 | 243,100
6.20| 41,300 || 14.00 | 104,500 || 21.80| 173,800 244, 000
6.30 42,000 14,10 | 105,370 21.90 | 174,700 29.70 | 244,900
6.40 42,700 14.20 | 106,240 || 22.00 | 175,600 29.80 | 245,800
6.50 43,400 13.30 | 107,110 22.10 | 176,500 {| 29.90 ) 246,700
6.60 [ 44,110 || 14.40| 107,980 || 22.20| 177,400 || 30.00 | 247,600
6.70 44, 820 14.50 | 108,850 22.30 | 178,300 30.10 | 248,500
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Discharge rating table for Tennessee River at Johnsonville, Tenn., from Oct. 1, 1889, to
Sept. 30, 1918—Continued.

Gage Dis- Gage Dis- Gage Dis- Gage
height.| charge. || height.| charge. (| height.| charge. || height.| charge.

Feet. | Sec-feet.|| Feet. | Sec~feet. || Feet. | Sec.~feet.|| Feet. | Sec.-feet
30.20 | 249,400 || 35.20 | 294,400 | 40.20 | 339,400 || 45.20| 384,400
30.30 | 250,300 || 35.30 | 295,300 || 40.30 | 340,300 || 45.30 | 385,300
30.40 | 251,200 || 35.40 ] 296,2 40.40 | 341,200 || 45.40 | 386,200
30.50 | 952,100 || 35.50 { 297,100 | 40.50 | 342,100 || 45.50 | 387,100
30.60 | 253,000 || 35.60 | 298,000 || 40.60 | 343,000 | 45.60 | 388,000
30.70 | 253,900 || 35.70 | 298,900 || 40.70 | 343,900 || 45.70 | 388,900
30.80 | 254,800 i 35.80 | 299, 40.80 | 344,800 || 45.80 | 389,800
30.90 | 255,700 || 35.90 | 300,700 || 40.90 | 345,700 || 45.90 | 390,700
31.00 | 256,600 || 36.00 | 301,600 {| 41.00 | 346,600 || 46.00 | 391,600
31.10 | 257,500 || 36.10 | 302,500 i} 41.10 | 347,500 || 46.10 | 392,500
31.20 | 258,400 || 36.20 | 303,400 || 41.20 | 348,400 || 46.20 | 393,400
31.30 ,300 || 36.30 | 304,300 || 41.30 | 349,300 || 46.30 | 394,300

34.90 | 291,700 || 39.90 ( 336,700 || 44.90 | 381,700 || 58.00 | 499,600
35.00 | 292,600 || 40.00 | 337,600 || 45.00 y 59.00 | 508, 600

35.10 | 203,500 | 40.10 | 338,500 | 45.10 | 383,500 || 60.00 | 517,600

NoTte.—The above table is not applicable for periods during which ice was present or channel was
obstructed. It is based on seven discharie measurements made during 1910-11 by the United States
Geological Survey, and four values of discharge computed from 41 djseha]%ye measurements made during
September, 1903, by the United States Engineer Corps at Birmingham, Ky., as noted under ‘“ Discharge
measurements’’ in the station description. The ratin[% table is well defined between discharges 9,370
and 302,000 second-feet (gage heights 0.0 and 36.0 feet). Use this table to three significant figures only.

See “blscharge measurements’” and “ Backwater’” in station description.
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TENNESSEE RIVER BASIN.

Daily gage
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Sept. 30, 1876-1913—Continued
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Sept. 30, 1876-1913—Continued.

Daily gage height, in feet, of Tennessee River at Johnsonville, Tenn., for the years ending
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TENNESSEE RIVER BASIN.

Sept. 30, 1876-1913—Continued.

Daily gage height, in feet, of Tennessee River at Johnsonville, Tenn., for the years ending
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TENNESSEE RIVER BASIN.

Daily gage height, in feet, of Tennessee River at Johnsonville, Tenﬁ., Jor the years ending

Sept. 30, 1876-1913—Continued.
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Daily gage height, in feet, of Tennessee River at Johnsonville, Tenn., for the }l/ears ending

Sept. 30, 1876-19183—Continued.
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, Tenn., for the years end:

TENNESSEE RIVER BASIN.
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Jeet, of Tennessee River at Johnsonv
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t Johnsonville, Tenn., for the years end:

TENNESSEE RIVER BASIN.
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TENNESSEE RIVER BASIN.

Daily gage height, in feet, of Tennessee R
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‘Daily gage height, in feet, of Tennessee River at Johnsonville, Tenn., for the years ending
Sept. 80, 1876-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5.1 1.9 1.4 6.6 30.1] 22.5] 31.3 6.2 1 12.7 3.4 2.0 1.4
4.8 1.8 1.3 7.91 80.0| 25.3| 30.7 6.1 11.5 3.3 2.2 1.4
4.5 1.8 1.9 8.5 30.0f 26.3| 30.6 6.0 11.2 3.6 2.4 1.4
4.2 1.8 2.4 9.7} 29.0| 25.8) 30.9 591 11.2 3.5 2.6 1.4
4.0 1.7 2.6 11.8 | 28.9| 25.5| 31.4 5.7 | 10.6 3.0 2.7 1.3
3.9 1.6 4.3 12.6 | 27.1 | 24.9| 31.7 5.5 9.8 2.9 2.5 1.2
3.2 1.4 7.9 19.4] 24.4| 23.6| 31.4 5.3 9.1 2.6 2.4 1.0
2.9 1.4 9.2 27.4] 21.5( 2L.0| 30.0 5.2 9.1 2.4 2.4 1.0
2.6 1.5 9.5| 29.5| 19.0| 17.0 ] 27.5 5.0 9.0 2.3 2.4 .9
2.1 1.5 16.3| 29.6 | 15.0 ) 13.5| 25.9 5.0 9.8 2.6 2.3 10
2.2 1.8 10.9| 29.2| 14,0 11.8| 25.4 4.9 9.2 2.7 2.3 1.0
2.2 1.81 10.41 30.11 16.0] 10.5 | 23.7 4.6 8.2 2.9 2.3 1.0
2.0 1.7 0.4 29.8| 17.1 9.7 | 21.8 4.4 7.4 3.4 2.3 .8
1.8 1.7 80 29.3( 18.7| 10.6{ 19.9 4.4 7.4 3.3 2.1 .7
1.7 1.5 7.3 28.21 19.2{ 15.5( 18.0 4.6 7.9 3.2 1.7 .6
1.6 2.6 6.6 26.6 | 19.1{ 21.0| 16.2 4.6 7.6 3.1 L9 7
1.5 2.8 5.2 24.4 19.0| 24.0§ 14.5 4.4 6.9 2.9 2.1 1.0
1.6 2.8 4.7 22,5 18.0( 24.9) 13.1 4.5 6.2 2.8 2.7 1.2
1.6 2.6 4.5 220 16.3| 25,2} 12.2 5.0 5.5 2.7 2.8 1.0
1.8 2.4 4.1 21.7{ 14.3 | 25.4| 11.6 5.1 5.0 2.7 2.6 .9
2.0 2.4 4.0 21.7{ 12,4/ 26.3| 111 5.0 4.6 2.7 2.5 .8
2.2 2.1 3.7 21.3| 1.5 | 27.5| 10.4 4.9 4.2 2.4 2.1 N
2.5 1.9 3.6 21.3| 10.1| 28.0( 10.0 5.2 4.0 2.1 2.0 7
2.7 1.7 3.4 22.4 9.4 28.5 9.3 5.8 4.0 2.0 2.0 7
2.6 1.7 5.1 24.2 9.0 28.4 8.7 6.8 4.0 1.9 1.9 .7
2.6 1.6 5.8| 25.8 8.8 29.4 8.1 8.3 3.9 2.0 1.8 .8
2.6 1.5 6.2| 27.11 11,5 | 32.1 7.6 9.3 3.8 2.0 1.8 .8
2.5 1.5 5.8| 28.1| 16.4| 33.0 7.0 10.8 3.7 1.8 1.7 1.3
2.3 1.5 5.7} 28.91)....... 33.3 6.6 13.0 3.6 1.8 1.7 1.7
2.1 1.4 5.81 29.6]....... 32.7 6.4 14.0 3.5 1.7 1.6 2.0
2.0 ..., 6.2 29.9....... 32.1 [....... 13.8 |....... 1.7 L5 |eeaait

Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890-1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
47,000| 18,300{ 95,800 46,200 33,800
47,000{ 18,300| 84, 600 44, 100} 30, 600

.| 37,200| 18,700} 78, 600 39, 32,500
.| 33,100 19,200; 73,500 33,100 23, 900
33,100{ 20,200{ 76,000 37,800| 25,
31,2001 20,7Q0| 62,800 41,300| 35,800
28,600/ 21, 700{ 56, 500) 32,500{ 33,100
28, 600| 29,900] 54,300 ,900] 29,300
28,600/ 36,500 52,800 36,500| 26, 200
27,400] 38, 500| 47, 700, 35,800} 23,900
23,300} 39, 900) 35,800} 24,500
21,200| 42,000 35,800] 23,900
20,700] 51,300 37,800| 36,500
20,200} 69,400 42, 28, 600
17,400| 78,600 42,700 23,300
16, 500 82, 000| 40, 600{ 23,900
16,500 86,300 38, 500! 25,000
16,500| 95,800, 34, 400{ 26,200
16, 500{107, 000, 45,500| 26, 800
186, 100{133, 000 29,300/ 27,400
15,700(141,000 26,2001 28,000
-| 15, 700|141, 000 25,000 28, 600
.| 15,700{137, 000, 17, 8004 29,300
15, 700{130, 000| 17,800| 38,500

-1 15,700}121, 000 21,700] 53,
15, 700{111, 000 20, 700§ 56,500
15,700{107, 000 20,700} 59, 600
15,700/106, 000 .-1120, 000105, 000] 25, 600 44, 100| 21,200 54,300
16, 500106, 000 118,000/ 91, 500) 26,200| 36,500 22, 800| 50, 600
17,400/103, 000| 109, 000| 82,000] 26,200 39, 900| 32,500| 44,800

18,300).......| 28,000}. .. eeeern) 81,200]....... 44,800| 33,800}.......



TENNESSEE RIVER BASIN, 228

Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890-1913—Continued.

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

b O 25,000] 26,800| 29,900] $2,000(295,

290 1l 25,000| 26,200/ 28,000| 75,200

23, 1l 26,200| 26,200| 26,200| 76, 900.3

24, LTI 2, 500( 26,200| 25, 600 88,900 302,000

95l 37,200| 23,300 26,8()0104,000'301,000

Y T 38,500/ 22,800/ 29,3001126,000204,000.. ... 85,500/ 28,600 52,800/ 26,200 22,800] 17,400

7.l 45,500 22,200/ 33, 1001128, 000[285,000]. ... 82,000 28,600 41,300 25,600 25,000 17,000

28....... I 49,100| 21,700 36,500(157,000.277,000- - - --. . 88, 000| 35,800 40, €00| 25, 600 27, 400| 16, 500
2 5 37,200/ 39,900 32,500

2nnnanannnns 13,3001 37,200 58,800,239, 0001109, 000113, 000
62, 000(233, 000/101, 0001110, 000

68,500/217,000| 87,200/104, 000
83,8001189, 000| 81,200[104, 000}
900, 90, 600(146,000[..." .. 104, 000
94,100'113,0004. .22 98,400
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SURFACE WATER SUPPLY, 1913, PART I

Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890-1913—Continued.

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

268,000 56,500{103,000(140, 00| 37,200| 20,200 13,700

248, 000| 52, 800(113, 000|174, 000| 30,600 19,200| 13,300

237,000 46,200(122, 000203, 000} 30, 600| 19,200 23,300

195,000| 44,100{131,000(212, 000| 28, 600/ 18, 300| 23, 300

150, 000] 43,400{141,0001199,000| 28, 000( 18,700 23,300

113,000! 43,400{159,000(178,000{ 26,200| 18,300( 25,000

108,000| 42,700{180, 000|187,000| 25,600/ 18,300| 31, 800

97,500| 42,000{190,000192,000| 31,800/ 18,700| 31,800

94,100| 87,200{202, 000|202, 000| 27,400 19,700| 31,800

87,200/127,000209,000,201, 000 26, 200| 20,200| 29, 900

15,300] 36,500| 36,500{ 53,500| 85,500(127,000|213,000(190,000| 25,600/ 20,700( 28,600

20,200{ 35,800| 35,100| 54,300{ 94,100/157,000(219,000(185,000 25,600/ 21,200| 26,800

21,200{ 35,100/ 34,400{ 76,900/103,000/127,000(221, 000181,000{ 24,500| 21, 200| 28, 000

27,400| 61,200| 33, 100(103,000{114,000(107, 000|212, 000|158, 000| 23;300| 21, 700{ 29,900

34,400| 63,600| 31,200{127, 000(118, 000[161, 000|192, 000{141, 000 23,300| 21,700 30, 600

36,500| 65,200( 28, 000!154, 000|118, 000{199, 000|163, 000(130, 000| 22,200| 21,700 30, 600

37,200(103, 000| 27,400!190, 000(115, 000|242, 000(139, 000| 95,800 21,200{ 21,200/ 29, 900

33, 800118, 000| 38,500{227, 000{109, 0001247, 000{122,000( 71,000( 20,200( 21,200 55,000

32,500(135,000| 24,500/248,000| 95,800|239,000(109,000 51,300| 20,200( 19,700| 63,600

33,100(132, 000| 23, 900/266,000] 82,000[221,000( 85,500( 44,100 20,200 19,200] 60,400

35,800(126,000| 21,7001278,000| 73,500(192,000] 80,300| 43,400 19,700/ 18,700f 52,100

39,200|131, 000 21,700|280,000| 63, 600|168,000] 75,200 42,700 19,200/ 20,200] 43,400

40,600(133,000| 21,700(279,000| 62,800|131,000| 71,000| 40, 600( 18,700 25,000( 36,500

39,900/127,000| 21,700{279, 000 66,100| 97,500{ 62,800 39,200| 18,700| 25,600| 29,900

36,500/120, 000| 22, 200{280, 000 59, 600| 85,500{ 58,100| 37,800/ 19,200 23,300( 27,400

33,100(113, 000| 22,800(280,000| 59,600] 77,800| 55,800 37,200| 19,200 17,400/ 26,200

33,800(103,000 25,000(279,000| 59, 600| 81,200| 49,900; 37,200| 21,700| 17,400 23, 900

36,500| 83,800 29,300/276,000| 62,000 90,600/ 51,300 38,500( 24,500( 16,500| 22,200

37,800/ 70,200| 26,800]. -..... 63,600] 95,800/ 53,500/,39,200| 25,600 16,100| 21,200

33,100| 62,800| 34,400(....... 60,400 99,300| 75,200 39,900 25,600| 14,900 20,200

....... 51,300 33,800].-.....| 58,100|-..----| 87,200|.......] 22,200| 14,100|.......
21,700 17,400| 19,700| 47,700| 76, 000( 66,900
21,700| 17, 19,200] 44,100| 76,900 58, 100
20,700 18,700( 19, 200| 42,700 76,000/ 76,000
Aol 17,800| 20,200| 19,700 19,700| 98,400/ 73,500 81,200

[T 16,500 19, 700] 20,200] 20, 700 163,000] 71,900104,
[ 16,100/ 19,200, 23,300 25,600 194,000! 76,900,110, 000
U 15,700] 18,700( 31,800 26,800 201, 000| 86,300/110, 000
- S, 14,900/ 18,300| 29,900( 41,300 215,000| 93,200/100, 000
- I, 16,100 17,000| 28,600| 47,000 239, 000| 93,100| 88,900
100 15,300} 16,500{ 28,000 46,200'248,(}00 90, 600| 93,200)
1§ SO 15,700| 16,100( 29,300| 55,000 257,000/ 83, 800(107, 000
120ciieaaenn 16,100| 15, 700( 28,000] 79, 500/257,000| 77,800!104, 000
1Bl 16,500( 15,300( 26, 800| 99,300,258, 000| 73, 500( 95, 800
Mo 17,400| 14,900| 25,600| 99,300,258, 000! 70, 200| 86,300
15 16,500| 15,700 25,000/ 88, 100254, 000| 66,900{ 82,

160 .. 16,500 16, 100; 25,600 83,800247,000| 63,600| 77,800
17 16,500 19,2001 29,300 88, 0001218, 000| 62,800/ 74,400
18 e, 16,100| 25,600| 33, 800| 98, 400/218, 000| 71,000| 69, 400
19 1 19,200| 35,100 86,300/218, 000| 82,000 62, 800
200 e, 29,900/ 18,300] 31,800| 77, 800|142, 000[104, 000| 61, 200|
2 FO 27,400| 17,800] 20, 900| 64, 400!124,000{117,000] 55,800
22 .. 7, 17,800] 29,300/ 76,000[109, 000(117, 000| 50, 600
D SR 33,100/ 18,300] 25,000| 78, 600! 101, 000(118, 000| 48, 200|
2 ,300{ 18,700| 25,000( 77,800 94,100(123,000| 43,400
25 el 25,000 18,700| 24, 500( 76,000| 88, 100(134,000| 40,600
26 ,200( 17,800| 24,500| 74,400] 83,800(136,000| 38, 500
by SO 19,700 17,800 23, 300| 66,100 86,300(126,000{ 35, 800|
28 .. 18,700) 17,400| 22, 200] 66,100 78,600!115,000| 35,100
20 e 18,700| 17,400] 21,200 55,800!. ...... 101, 000{ 34,400
30 e 18,700( 17,400| 20,200 52,100|....... 77,800/ 32, 500)
1 D 8,300/....... 9,700' 49,900'....... ,900.......
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Daily discharge, in second d[eet, of Tennessee River at Johnsonville, Tenn., for the years
endi

ng Sept. 30, 1890-1918—Continued.

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
85,500{ 51,300(107, 000] 57, 300 19,200| 44,100| 23,900
88,900 52,100 83, 55, 19, 200 51,300( 22, 800
82,900( 55,800( 82,000] 52,100 19, 200| 44,800| 21,200
76, 000( 71,900| 74,400| 49,900 22, 800| 36,500| 21,200 -
71,900| 88,900 67,700 47,000 33,100| 29,900( 21,200
68, 500{104, 000| 62,000| 44, 100) 37,800| 25,600| 20,700
66, 900122, 000| 57,300| 46,200 39,200 25,000 20,200
64, 400/136, 000| 56,500| 42, 000 41,300| 21,200( 19, 700
66, 100(147, 000 39, 900 43,400| 20,200| 19,200
68, 500{147, 000 47,700 46,200| 19, 700| 18,700
65,200/133, 52, 100] 46,200| 18,300| 18,300
62,800]113, , 500) 50,600| 19,200| 20,
55,0001103, 61,200 49,900| 19,700| 21,200
47,700| 90, 64,400 46,200( 20,200| 19, 700
42,000| 97, 63,600 42,000( 20,200| 17,
38, 500116, 62, 37,800| 18,300] 16,500
36, 500{116 61, 200, 35,800( 18,300( 15, 700
) 33,800| 18,300; 16,100
58, 100 30,600 700( 17,800
55,000] 29,900/ 18,300| 18,700
51,300 31,200/ 18,300] 17,800
47, 29,300 19,700( 16,500
44, 800) 25,000 26,200( 15, 700
X 23,900| 35,100| 14,900
42, 700) 22,800| 37,800| 14,100
42,000 21,700( 36,500| 13, 700
39,900 21,200| 34,400| 13,300
41,300 19,700| 31,200] 13,300
48,400 18,700| 28,600 12,200
56, 18,300 27,400 11,800
58, 20,700 26,200{......
49,1 21,700, 68,500 15,300
10, 800} A 50, 600) 18,700| 58,100 15,300
10,500( 9,940/ 12,200| 44, 100 50,600 17,800| 48,400 18,300
10,500 9,940] 13,300| 41,300| 47,700 17,400| 39,900| 18,700
10,200] 9,940| 13, 700| 39, 200) 43,400 18,700| 34, 400| 17,400
10,200 10,200} 14,100| 37,800 40, 600! 24,500, 30,600| 16,100
9,940| 10,200/ 13,700| 36, 38,500 28,000| 28,000| 14,900
9, 10,200} 13,300| 35,800 35,800 28,000 26,800| 13,700
9, 10,800} 12,900 36,500 34, 400 26,800| 25,600| 13,300
9,650( 11,200{ 12,600] 37,200 34,400 26,200| 25,600| 12,600
9,650! 11,800/ 12,600] 37,800 33,100 26,200| 25,600| 11,800
9,650, 12,200( 12,600 35,100 31,800 30, 600| 25,000| 11,500
9,650] 12,200] 12,900| 33, 29,900 54,300 22,800| 11,500
9,650 12,200| 12,900| 31,200 28, 600| 29 89,300 21, 200( 12,600
9,650 11,800| 12,600 29,800 26,200| 36, 500(115,000| 19, 700| 13,700

§% B328% SE33E 5883% 8EZ

7’

11,500( 12,600{ 26, 200(158, 000 22, 112,000| 18,300| 13,

12,200 12,600] 25, 000151, 000| 98, 400, 20, 700, > 400| 18,300| 12,900

13,300] 12,600| 22) 800[144, 000[118, 20,7 ,800| 17,800| 12,200

13,700] 13,300| 23,300(133,000[133, 000 20, 700 91,500, 17,800 11,500
9,650( 13,700] 13, 700{ 22,800(118,000(150, 000 20, 700 88,900( 17,400 11,200
9,650| 13,300{ 13,700 22,200/ 98, 400|163,000 20,700 88,900{ 17,000 11,200
9,650| 12,600| 13,700| 21,700 82, 900|166, 000) 20,200 84,600| 17,000/ 10,800
9, 6501 12,600( 13,700( 22;200| 70, 200{163, 000 ) 71,000 17,000| 10,500
9,650| 12,200] 13, 700( 23,900| 60,400{153,000 19, 700 57,300 16,500 10,500
9,650] 11,800| 13,700( 28,000/ 55,000/136,000] 19,200 49,100| 16,100| 10,500
9,650| 11,800] 19,700| 33,100| 47,700/118,000 19,200 ,600| 15, 700| 10,
9,370| 11,800| 58,800 39, 200| 42, 7001100, 000 20,200 54,300| 15,300 10,500
9,370] 11,800] 86,300| 37, 800| 40,600| 86,300 22,800 ) 500| 14,900| 10,500
9,370| 11,800] 77,800( 53,500|....... 78,600| 5 23,900 55,000/ 14,900 10,800
9,370... ... 60,400 54,3001.......] 75,200 24, 500 ;200! 14,9001... ..,

‘WSP 353—15——15



226

SURFACE WATER SUPPLY, 1913, PART IIL

Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890~1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
11,800| 10,200 78,600{ 20,700 40, 600; 29,900| 31,800| ! 16, 500
12,900| 10,200/ 77,800| 20,200} 36, 500) 29,300| 31, 800) 16,100
13,700| 10,200/ 72,700 19,700| 39,200 28,000| 32,500 16,100
13,300| 10,200| 77,800( 19,200 49, 100 27,400| 31,200 5,300
12,900 10,200} 85,500 21,200 55,800 26,800| 28,600 14,900

[T, 13,700 10,200| 90,600| 23,300| 74,400 26,800/ 26,800 13,700
25,600 87,200 26,800/ 25, 12,900
25, 600101, 000 26,800| 24,500| 22, 800| 12,900
25,000/110, 000 26,800 22, 800 12, 600
24, 500113, 000 , 22, 800 11,800
23, 900|116, 000| 25,600 22, 800} 11,800
23, 3001120, 0001 25,6000 22,800 23,900 11,500
22, 8001124, 000 26, 200| 23, 900 11, 500

800 23,300/125, 000) 25,600| 25,600) 11,200
800 24, 500{117, 000 27,400 25, 600 10, 800
,800:105,000 30,600{ 26,200} 10,500
29,900 93, 200| 31,200| 26, 0,500
39,900| 88,900 28,600 25,600 10, 200
52,800/ 86,300 25,600/ 25,600 9,940
67,700, 86,300 23,900| 25,000 9,650
74, 400| 76,000 22,800| 28,000| 9,650
75,200 71,000 22,800| 36,500 9,650
5,200, 73,500 21,700/ 40, 600| 9,650
73,500/ 82,000 20,700 39,900 17,800/ 9,370
72,700, 91,500 21,200 38,500 9,370
6,900/113, 66,100{ 47,000 23,900( 37,800 9,090
69, 400|140, 000, 58,800 42, 700 26,200| 35, 800; 9,090
56, 5001158, 000 54,300{ 39,200| 27, 400| 37,200 9,090
7)) 50,600 36,500 29,300 47,700 9,090

, 400 . ..... 400| 35,100) 31, , 600) 9,090

,000]... .....|356,000....... 31,800|.......| 66,100] 17,000]...... .
42,000......-| 28,600....... 62,000 26,200 21, 200) 21,700
36,500]. - ... - ,400| 28,600 18, 700 21, 200
,500]......[ 29,300]....... 58,100| 26,800/ 17,800 21, 200
29,900(....---| 28,000]....... 4,300 24,500 16,500 21,200
27,400|. - -.... 50,600| 21,700| 16,500 20, 700
26,200|--.....| 25,000]....... 47,000 20.700( 16,100 20, 200
24,500(.....-.| 24,500]....... 44,100| 19,200| 16, 100] 52,800
2300| 52,800| 23,300]....... 41,300/ 18,700| 16, 100{ 95,800

, 800| 44,800 23,300 . ..... 38,500] 17,800| 15,300 39,900(118,000
21,700| 39,900| 22,800....... 35, 15,700; 17,400| 69,400(126, 000
21,700/ 36, 500] 33,100| 14.900] 18,300! 95,8001117,000
, 800, 35,100 31,200 15,300] 16,500/101, 000 93, 200
49,900 33,800 29,300| 15,300 15, 71,000
55,000 33,100 28, 600 14,500{ 15, 700 54,300
94, 100} 31,800 28,000, 14,500| 16,500 45,500

Wooeeaeoao oo 8,560 10,500( 18,700|139,000] 30,600( 31,800{101,000( 28,000 14,100 14,100 39,200

17l 8,560 10,500} 17,800/178,000{ 29,300} 38,500} 91,500| 28,000/ 14,500) 19,200 34,400

18 17,400 600) 85,500| 26,800/ 15,300/ 19,200 30, 600

81,200, 25,600 15,700 18,700 27, 400
82,000{ 24,500( 15,700| 18,300 25,000
03, 000{ 23,900} 15,700| 20,200 23,300
17,000| 32,500] 16,100 25,000 22,800
14,000! 31.800( 16,500! 26,200 22,200
04,000{ 23,300| 18,300( 24,500 21,700
90, 600( 26,800 23,300| 23, 21,700
81,2001 25,000] 30,600/ 22,200 21,200

-| 76,000 23,300 32,500 21,200 22,200
73,500( 21,700| 31,200/ 23,300 25,600
69,400} 21,200| 27, 400| 26,800 29,300
65,200/ 21,200| 24, 500( 30, 600 33,800
JORL 22,800... ... 30,600 22,200'...... N
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Daily dischdi'ge, tn second feet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890-1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
37,800 37,200{ 35,100\ 57,300(205,000...--.. 89,800 26,800, 21,700| 11,500
33,100| 33,800 34,400 52,100/212,000|. . ...-- 80,300 25,600 21,700| 11,200
31,200 32,500! 34,400 53,500|211,000....... 69, 400 25,000, 23,900 10, 800
28,600| 32,500 33,800( 58,100|207,000|.......| 62,000 25,000 24,500( 10,500
26,200| 31,800 36,500| 83,800/217,000....... 59, 600| 24,500 25,000| 11,800
25,000 32,500 44,800(131,000(211,000|. ......| 52,800 23,900 23,900 12,600
24,500| 34,400| 75,200/175,000|208, 000]. . ... .. 48,400( 23,900 21,200| 12,200
23,300 35,100{126,000/202, 000(192,000.. . .. ... 46,200| 24,500 19,200! 13,700
22,200 36,500(159, 000|218, 000183, 000. . . . . - 44,100| 25,600 7,800] 14,900
23,300( 37,200179, 000(222, 000/184,000i. . . . . - . 7,000 25,600 17,000 14,100
23,900 38, 500/188, 000(224, 000/188,000]. . .. . .. 54,300 24,500 16,100, 14,100
25,000! 37,800(186, 000228, 000/193,000). . .. ... 61,2001 23, 900| 16,100 13,700
25, 600) 000(230, 000 73, 500| 22,800 14,900] 15,700 12'900
25,600 X . 000 79,500 21,700  15,300! 12,600
26, 200 000, 79,500 21,200 15,300| 12,200
26, 800) 000 5,200( 22,200 14,900| 11,500
28, 600 67,700 24,500 14,500 11,500
26, 800 63, 600| 28, 600 14,100 11,500
26, 800 61,200 31,800 14,500{ 11,500
26, 200) 58,800| 33,100 14,100 11,800
25,000 29, 82,900(163,000(287,000| 73,500| 55,800 33, 800) 14,100| 11,800
25,000| 33,100| 75,200(140, 000[300, 000/ 67,700/ 50,600/ 33,800| 1 14,500( 11,500
27, 400| 39, 62,000(129, 000|307, 000| 62,800 45,500/ 31,200 15,700| 10,800
31,800| 44,800( 69,400[125,000/313, 000 62,000| 40,600| 28, 000| 1 15,700| 10, 800
38,500 47, 75,200(117, 000/319, 000 70,200 38,500] 25, 600) 14,500| 10,500
44, 100! 321,000| 83,800| 35,800 23,900! 13,700( 10,200
46,200 324, 000(103, 000( 33,100| 21, 700| 13,300, 9,940
44, 800) 326, 000|106, 000( 31,800] 20, 700 12,900 9,650
43,400 330, 000[104, 000| 29, 900| 19, 200| 12, 9,650
39,900 333,000] 98,400| 28, 600| 18,700 12,200 9,940
....... 335,000]. . ......| 27,400|-. .- ...  11,500].......

45,500| 36,500| 84,600 98,400| 98,400| 29, 900 39,900| 17,800
41,300| 33,800/ 89,800/ 89,800| 85,500| 29,900 48, 400! 20, 200
36,500 31,200| 95,800 79,500| 75,200| 31,200 50.600] 20,200
32,500{ 29,300 95,800 75,200 67,700| 34,400 47,000{ 19,200
28, 600{ 26,800| 93,200| 70,200| 58,100| 41,300 41,300 17,800
25,000 25,000 91,500 66,100| 52,100( 52,100 36,500| 17,000
21,700 28,000{ 97,500 64, 47,000| 61,200 31,800| 15,700
19,700| 33,800{107,000( 64,400| 42,700| 75,200 28,000{ 15,300
18,300/ 70,200(118,000| 66,900| 41,300| 83,800 | 25,600( 15,300
400 76,000(128,000] 67,700| 39,900| 83,800 24,500( 14,900
76,900(133, 000| 72,700| 39,200| 80,300 ) 20,700] 14,500
82, 900|137, 000107, 000| 37,200] 73,500 19,700| 13, 700
82,900(141, 000{139, 000| 34, 400| 66, 100, 18,300{ 12,900
59,600] 91, 500142, 000151, 000| 32,500] 59. 600 16,500] 12, 200

000] 71, 900{113, 000:139,000/150,000' 31,200| 71,000 16,100] 11,
78, 600|133, 000{127,000136, 000] 29,300| 79, 500 15,700| 11,500
600 82,000{149,000/111,000(118, 000 28,000| 77,800 5,300( 11,200
77,800160, 000| 94, 100{115,000| 27,400( 74, 400 14,900| 11,200

73,500(167,000] 82,000{162,000| 26,800 71,000 14,900| 11,
69 3 77, ,000| 26,800 69,400 14,500 12,600
76,000{163,000| 81,200{218, 000 26,800 63, 600] 15,300| 15,700
146,000 95,800/230, 000 26,200( 63, 600 16,100( 20,200
95, 800|119, 000|104, 000 240, 000| 26, 200f 83,800 15,700 23,900
98, 400(100,000(109, 000(238, 000| 23, 300101, 000 25 15,300| 26,200
200 91,500(118, 000(230, 000| 33,100/127, 000 14,900| 26,200
000| 33, 800|152, 000 16,500| 23,900
000| 31, 200(193, 000 15, 760 21,700
000| 28, 000(218, 000( 25 14,900 17,800
060 25, 600(240, 000 14,500 15,700
000 26, 200|243, 000 14,500 14,900

000

15,300.. ...
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Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn. , for the years
ending Sept. 30, 1890—1913—00nt1nued
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
1901

108,000 43,400| 63,600| 29;900/137, 000169, 000(176,000| 55,800} 16,500(103, 000
113,000 39,900) 63 600| 29,900(152, 000|153, 000141, 000| 51,300| 16.160| 87,200
100,000{ 42, 000| 66,100] 29,300(158, 006|134, 000{139,000| 45,5C0( 15,700 76,900
93,200 42,700| 87,200 28,000]163,000118,000{110,060| 39,900| 15,700| 55, 000
71,900| 43,400(119,000| 26, 300|167, 000{101,000| 95,800 37,200| 15, 700| 63,500
55,000] 44,100/137, 000/ 26,800,168, 000] 84,600/ 82,000/ 34,400] 15, 700| 66,100
45,500/ 42,700/141,000| 29,300173,000| 71,900{ 71,000( 84,400| 15,700| 64,400
39,900| 41,300(137,000| 28,600177,000| 61,200, 62,000 35,100/ 17,000 63, 660
40,600| 38,500/128;000| 28,000/180,000| 52,800| 54,300| 33,800| 18, 700| 58,100
47,000 37, 200(118, 000 37,200(181,000 48,400 52,800 32,500] 17,800} 51,300
54,300/ 39, 9001109, 000| 66,900175,000| 44,100| 54,300/ 30,600/ 16,500| 44,800
54,360| 63, 6001102, 000[113, 000,150, 000{ 42,000| 56, 500| 20,300| 40,60G| 39, 200
53,500(108, 000 92, 400141, 000129, 000| 41,300| 55,000| 29,900{ 55,800} 35,800
47,700/153, 600| 78, 600{149, 0001104, 000| 38,500| 55,000| 31,800| 54.300| 34, 400
41,300{173, 000{ 74, 400{143,000| 86,300| 37,800| 55,800| 33,800| 50,660( 39,900
37,200(183,000| 68,500129,000 76,900| 37,200/ 51,300] 31,800( 46,200! 45,500
33,100(189, 000| 63, 600{118,000| 73,500| 35,800| 46,200| 28,600| 56,500 57,300
, 6001193, 000] 61, 200] 87,2C0| 76,000] 35,800| 42,000/ 26,200]113, 000! 73,500
28,600{194, 000| 57,300| 70,200| 88,900 35,100| 40, 600| 24, 500|153, C00| 84, 600
, 600(189, 000| 52,800| 67, 700|105, 000| 33,800| 45,500{ 21, 200|181, 000, 93,200
25, 600(170,000| 48,400| 52,100(139, 000| 33,800| 52,800| 21,700|202, 000| 88,900
25, 600{133, 000 44,800| 47,000/168,C00{ 37,800| 56,500( 22,200(212, 0600 85,500
28,000( 95,800} 39,900| 47,000(183,000f 38, 500| 56,500| 22, 8001218, 000 78, 600
32,500/ 76,000| 38, 500| 45,500(191,0€0| 70,200{ 53,500 22,800(223,000| 70,200
36,500| 78,600 37, 20| 44,100{194,000(104,000| 50,600/ 21,700{225,000| 60,400

39,200| 84,600

39,900{ 89,800

43, 400| 83,800

46,200, 78,

S 500,

42,700{ 69,400
15, 700|166, 000/199, 000|113, 000 34,400| 25,600 15,300| 10,800
15,700(181, 000215, 000| 142, 000 31,800| 25,600 15,700| 11,800
18, 100{191, 000|224, 000|164, 000| 27,400| 22,200| 17,400 12,900
16,1001199, 000|225, 000|176, 000(2¢ 26,260| 26,20} 19,700| 14,100
15, 700|206, 600{221, 000|188, 000 25,600{ 46,200, 19,2(0| 14,500
15,700/213, 000[219, 000|199, 000) 23,900| 52,800| 17,000| 14,500
15,'700(221, 060|216, 000|210, 000 21,200| 47, 000| 14,900/ 14,100
15, 300|228, 000(213, 000[222, 000/24 21,200| 42,700 14,100| 13,300
15, 700|234, 000/204, 000|232, 000 20,700| 37,800| 13,700/ 12,200
17,400{234, 000{185, 000240, 000, 20,700] 32,500 14,100! 11,500
18, 700(221, 000|150, 000|246, 000 20,200| 27,400| 14,500| 11,200
19, 700|181, 000|115, 000|251, 000 19,200 24,500| 14,500| 10,800
20, 700/126, 000| 89, 800|255, 000 18,700| 22,200| 14,500| 10,800
31,800| 85,500( 71,900[255, 000) 18, 700| 20,700f 13,300| 10,800
49,100{ 64,406| 63, 600(248, 000) 18,700| 19,700] 12,900| 10,500
70,200| 54,300| 60,400/231, 060 18,300 18,700| 13,300| 10,500
15,700]114, 000 48,400| 59, 600|205, 000 17,800/ 17,800! 14,100| 10, 500
15, 300(145, 000! 40,600 57,300!176, 000 17,8001 19,200| 14,100/ 10,800
15, 306|163, 000| 42,000| 54, 300(155, 600 17,800 22,200, 13,700( 11,500
900| 15,300(173, 000 44, 100| 52; 800/144, 000 17,400 24,506 12,900| 11,800
15,300(179, 000| 44, 800 50, 600/139, 00K 17,400 21,200 12,600/ 12,200
15,300{183, 000{ 50, 600| 47,000(136,000| 53, 500 17,400| 21,200 11,800} 11,800
200 15,300/179, 000 58, 100 53, 500|132, 000) 17,800, 18,700| 11,500{ 11,500
15, 300|154, 000| 66,900| 55, 800|124, 600 20,200| 17,800| 11,200] 11,200
15,300{113, 00| 68,500| 61,200]111,000 22,800| 16,500| 11,200| 11,200
15,300/ 80,300| 70,200 69,400 95, 800 22,800| 16,100] 10,800| 11,800
14,9001 66, 100| 89,800| 81,200| 87,200) 21,700| 14,900| 10,800} 13,300
800| 14,900 62;000/107,000| 95,800| 87, 200 21,200 14,500 11,200| 14,100
14,900 76, 900128, 000 .. ... - > 000 20,200| 14,500] 11,200 15,300
04, 000|146, 000 -~ -~ 251, 000) 22,800| 14,100 11,200| 16, 500
....... 140, 000[174, 0001 .- - -~ -{283, 000 weveo-) 14,5000 10,800;.......
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Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890-1913—Continued.

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

18,300/ 14,100
18, 300| 13,700

16,100, 12,600

16,500/ 12,600
18,300/ 12,600
19,700/ 12,200
23,900| 11,800
25,600| 11, 500

141,000 43,400{ 98,400 24, 500| 26,800| 11,200
158, 000] 41, 300{ 96,700 25,000| 26,200| 11,200
“[169,000) 9,900 89,500 20, 000 25,000 10,800
000
100

32, 500 ] >
25,000] 71,900 35,100] 30,600| 17,000] 18,700| 20,700| 10,200
24, 500| 66, 100 34, 400! 28, 600 17,400] 18,300 21,200 9,940
26,200| 80,300 34,400| 26,200| 17,000 17,400 20,700 9,650
26,200|113, 000| 33,800 25,000| 16,100 17,400 19,200, 9,940
26, 800137, 000] 33,100| 23,900 15,300 16,500] 18,300 10,200
31,800(163, 000 39,900 23,300 15,300 15,700 17,000, 9,940
39, 9001194, 000 39,900, 22,200 15,300 14,900 15,700, 9,370
47,000216, 000, 37,200 22,800] 15,700| 14,100 15,300, 9,370
49,900(228, 00| 35, 100 21,200 17,400 14, 100| 15,300, 9,370
....... ,000| 32, 500| 20,700| 18,700| 14,100| 14,900 9,370

%0 il
6000, ... 227,000l ... 25,0001....... 14,900/ 15,7001. .. ...
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Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890-1913—Continued.

-
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
39,200/116,000/110,000 23,300
36,500 84,600141,000|- 22, 800
34, 400| 22, 200
32, 500 20,700
28, 600 19,200
28,6001 29,900/ 18,700
28,000 29,300| 19,200
27, 400) 27,400] 19,700
26, 800 23,900| 18,700
26, 200 22,200] 18,700
25, 600) 21,200| 19,200
25, 000] 22,200, 19,200
23,900, 23,900 19,200
22, 800, 22, 19,700
24,500 22,200{ 23,300
24,500 68,500/176,000| 87,200 32,500| 21,700 25,000
6 64,400/173,000] 82,900{ 32,500] 23,900 28,600
58,800/162, 000! 78,600] 35,800 26,8001 28, 600

54,300/144, 000| 76,000] 42,700| 26,200 26,200

52,100{122,000{ 82,900] 43,400] 25,000] 23,900

49,100(100, 000 93,200/ 41,300| 23,900( 22,200

49,100 78,600 88,100] 38,500 21,200

20, 200

| 21,200

27, 400

29,900| 22,200 30,600

28,000 23,300 35,100

27,400 23,900( 51,300

26,200| 24,500 62,800

25,000( 23,900 64,400

22,800} 22,800]_......

14,100| 91,500| 85,500| 51,300 25,600| 19,700 36,500
14,500 82,900(104,000| 61,200 28,000] 19,700 38, 500
15,300| 68,500(118,000( 74,400 28,600 19,200 37,800
,500( 16,500/ 56,500/132,000 82,000 29,300 19, 33,100
00| 17,000] 47,700|150,000, 83,800 28,600( 18,700 28,600
17,400 94,100 26,200( 21,200 28,000
18,700 94 26,200] 22,200} 31,200
17, 400 25,600 23,900| 33,800
17, 28, 600 30,600
20, 700) 36, 500) 27,400
23,300 42,700| 23,300 24,500
25, 600 44,100| 25,000 23,300
26. 800 44,100 27, 400| 24,500
27, 400) 44,800 29, 26,200
29,900| 33,800 99,300]....... 44,800| 31,200] 26,300
38,500( 35,800{104,000].... ... 44,100/ 31,200/ 25,600
50, 46,200 28,000 22,200
58, 100) 34,400 25,600 20,200
54,300 ,900] 23,900, 18,700
, 500) 28,000 22,800 17,400
39,9 29,900| 26,800| 22,200/ 16,100
37, 29,900( 26,200 21,200/ 15,700
39, 31,200| 26,200 20,200/ 15,300
39,900 31,200| 25,000] 19,700| 18,700
3 29,300 24,500( 21,200| 18,700
55, 800! 28,000| 23,900| 24,500| 17,400
, 900) 26,800| 23,300| 29,300| 17,000
81, 200 26,200| 23,300| 37,800| 16,100
91,5 25, 000( 22,200] 39,900 15,300
95, 800 25,000( 21,200| 37,800| 14,900
ceeeeeat 70,2000 49,100....... 0oL Ll ) 48,400 .. ... 20,200 35,100... ...
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Daily discharge, in second feet, of Tennessee River at Johnsonville, Tenn., for the years
fing Sept 30, 1890-1913—Continued.

Day. Oct. | Nov. | Dec. { Jan. { Feb. { Mar. | Apr. | May. { June. | July. | Aug. | Sept.
22,200 20,700| 67,700| 44,100(274,000/129. 94,900| 98,400| 98,400| 37,200/ 22,200
25,600| 19,200| 62,000| 44,100[266, 000|132, 000{105,000|113,000| 95,800| 35,800 21,200
22,800| 19,200( 62,000| 41,3001260,000{135,000{130,000(119,000| 88,100} 35,100| 20,200
17,400| 18,300| 62,000, 41,300/250,000[134,000]155, 000|107,000| 78,600] 33,800| 18 700
22,800| 17,000/ 61,200 39,900{234, 008/126, 000|167, 000/101, 000| 73,500] 39,900| 19,700
31,200| 16,500| 59,600| 42,000[210,000|110,000(174,000{116, 000 68,500| 47,700| 19,700
31,200| 18,300| 59, 600| 47, 000{182, 000|107, 000{178, 000{151, 000| 66,100 54,300/ 20,700
28,000| 24,500|. 62,800, 48,400|158,000) 96 180, 000/168, 000; 62, 800] 58,800| 21,200
25,000 42,700| 67,700| 52,800(142,000, 98,400{173,000(177,000] 59,600 61, 200| 21,200
23,300| 65,200] 72,700| 60, 400|147, 000{101,000{155,000{184,000| 56,500] 59, 600| 20,200
21,700| 82,000| 75,200| 75,200(157,000| 96,700(126,000/185,000| 59,600| 52,800| 21,200
20,700] 94, 100| 74, 400/103, 000{160,000| 89,800(102, 000(180, 000| 82,900| 45,500/ 21,700
20,200| 98; 400| 70, 200/125,000(174,000{ 90 87,200(168,000{111,000| 40,600| 23,900
19,200| 93,200 64,400,142, 000{190, 000]104 79, 500(159, 000(126, 000 37, 200
17,800/ 81,200 60 400{176, 000{205, 0001113, 76, 000]134, 000126, 000| 33,800 21,700
17,000, 69,400| 65,200/200,000|221,000{111,000| 82,000|118,000{113,000} 31,800| 21,200
17,400| 59, 600| 79, 500215, 000231, 000| 99, 300| 82, 000{104,000| 95,800| 31,200 20,700
17,000{ 55,800| 91,500(222, 000(239, 000| 88,900| 76,900| 96,700| 94,100| 29,900| 20, 200
17,800| 52, 100{108, 000[218, 000243, 000| 80,300| 68,500| 94,100] 95, 800] 29,900] 21,700
19,200] 49,900{122, 000212, 000{247,000| 71,900| 68,500| 91,500( 94,900| 30,600| 20,700
20,200( 46,200/128,000) 71,900( 65,200 88,100| 87,200| 33,100| 19,700
20,700| 42, 000[133, 000 66,100] 59,600/ 82,900( 76,000| 58, 800| 19,200
20,700| 40, 600133, 000 62,800/ 62,000] 84,600( 61,200( 66,900/ 17,800
20,200/ 43, 400/125, 000 58,800| 71,000{100,000{ 52,800| 58, 800 17,
19,200 61 200107 000 8 85, 500|108, 000| 46,200| 47,700 19,700
18,300/ 71,900/ 88,900 67,700(113, 000/104,000| 42,700| 38,500 20,700
19, 200( 82,900| 73,500 78, 600(137,000| 95,800 39,900| 32,500 21,200
18,700/ 91,500/ 65, 80, 800{146,000| 89,300| 38, 500| 29, 900| 22, 200
19,700| 91,500/ 54,300 ,600{137, 000| 89,800| 30, 900| 26, 200| 23,900

,200| 82,900/ 50, 90, 600113, 000] 95,800] 39, 200) 25,000 28, 000
....... 76,900| 46, cee-..-| 93,200[..."...| 38,500( 23,300[..."...
17,000/ 15,700| 31,200 25,600| 35,800/107,000| 48, 400| 38,500/ 20,700
16,500| 15,700( 30, 600 , 7, 200| 57,300( 36,500| 20,200
16,100; 15,700( 30, 25,000, 40,600; 69,400 63,600| 35,800/ 20,700
15,700] 15,700, 23,300 24,500| 42,000 52,100( 68,500 37,200 23,900
15,700| 15,700 23,300 23,900] 40,600| 50, 75,200 41,300{ 26,800
15,700{ 15,700| 26,800 23,300] 38,500] 48, 400} 45,500| 31,200
15,700| 15,700, 39,900 22,800( 35,800( 46,200f 96,700 42,000] 47,700

5,300| 17, 400| 62, 000] 22,200| 33,100| 44,800{111, 000} 39, 200| 51,300

22,200( 31,200] 48, 400/116,000] 37, 200| 47, 700
0| 21,200| 20,300] 54,300[118, 600 40,600] 42,700

79,500 29,300
111,000| 47,700] 71,900| 78, 600 28, 600|. 28, 600

14,900| 37,200/ 55,800 99,300| 44,100| 66, 100| 84,600 26, 200! 26,200
14, 900| 39, 900] 55, 000 ) 600| 42,000] 61,200/102, 000| 24, 500/ 23,000
14,900 40, 600! 58, 800 76,00¢| 51,300| 59, 600[103,000] 23,900] 22,200
14,900| 37,800] 60, 400 70,200| 61,200| 58,160| 88,90¢| 22,8C0| 20,700
14,900/ 33,800 66,100 69,460} 79, 500! 56,5001 75,200f 21,700] 20,200
14,000] 31,200{ 74, 400 62,000(102, 000 54,300] 61,200] 25,000] 19,200
15,300] 28, 60| 82,900, 55,800/ 111,000] 51,300| 53,500 23,900| 18,300
16,500 26, 260| 87, 200 49,100(118,000| 49,10(| 49, 100| 23,900| 17, 400
17,000 26, ; 44,800/125, 000| 46,200| 46,200 24, 500| 17,000
17,000| 26,800] 88, 100116, 000 39,900,128, 000| 43,400} 45,500| 23,3(0| 16,560
16,100 31,200/ 82, 38, 500(128, 000| 42,000] 47,700 22, 200( 16,500
15,700| 31,800| 73,500 36, 500(124,000| 41,300| 49, 100| 21, 700( 16,500
....... 1,200! 66, el 137000. 0.0 44,2000 21, 200)... 0L
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Daily discharge, in secon dfeet of Tennessce River at Johnsonville, Tenn., for the years
ing Sept. 30, 1890-1913—Continued.

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

13,700] 14,100| 37,200] 52,800 56,500 66,900 83,800
14,100| 14, 900| 44, 800| 53,500| 60,400| 66,900] 73, 500!
13,300| 14,900| 70, 200| 52, 800| 59, 600| 63, 60| 65, 200!
13,300 14, 900126, 000 54,300| 56,500 62,800 62,000
12)900| 15, 700167, 000 61, 200] 54, 3ﬂ114,000 66,100

BRRRS

Rttt

2 BEEEs Bsg2s
N
»

13,300| 16,500/187,000| 68,500] 51, 3001155,
3,300| 19, 700{194, 000| 75, 200| 47,700(191, 000 85, 500
13,300] 21, 200199, 000| 93, 200| 45, 500|213, 000/ 83,800
13, 300( 45, 500(202, 000/129, 000| 42, 7001230, 000| 75, 200
200| 13,300] 63, 600 201, 000/165, 000| 42, 000|240, 000| 63, 600

13,300| 74, 400/194, 000[188, 000} 40, 600[248, 000| 55,000
12,900| 67,700/171,000(202, 000| 52, 860/256, 000| 49,100 20,700, 19;200] 28, 000
12,600| 65, 200131, 000205, 000| 91, 500262, 060| 44,800| 20, 200} 19, 700)
800| 12,600/ 55, 200 94,900(207, 0001117, 400|276, 000| 42, 700| 19, 700| 20,200
800, 12,600{ 52,800 71,0001209, 000[126, 000|200, 000| 39,200 19,700| 20,200

12,200| 39,200] 58, 800(209, 000116, 000{299, 000 37,800| 19,700| 20, 700,
900| 12,200| 32;500| 57,3001205,000| 96, 700{302, 000| 35, 800| 19, 760 22,800

12,200 30,600| 47,000(191, 000| 76, 900/300, 000| 33, 800| 18,300| 25,000}
12)200{ 25, 600| 43, 400(161, 000| 61, 206(295, 000] 32, 500| 17, 400| 25, 000}
11,800| 23,900| 40,600/120,000{ 53, 500284, 000| 31,200| 16,500 25,000

11,800| 22,800| 38,500/105,000] 49, 100274, 000| 30,600| 16,500} 25,00
11,800| 20,700] 37,200, 87,200| 46,200(267, 000, 30,600| 17,000| 28, 600
11,500( 19,200{ 35,800] 77,800| 43, 400262, 000| 33,100] 17,400 39,900
11,500( 19,700, 35,8001 75, 200| 40,600256,00| 35,100 17,400| 44,100
11,500] 21, 200! 34,400 65,200| 39,200{247, 000| 43, 400| 17,400| 40, 600

11,5001 21,700] 36,500( 61,200] 39,900(230,000| 44,100{ 18,300| 37,200
11,500 22,200/ 39,900| 58,800| 41,300(200,060| 41,300| 22,200 38, 500
11,800| 22,800| 38,500( 57,300] 47000169, (00| 38,500, 24.500] 37,200
13,300| 22, 806! 38,500 124, 000| 35,100 26,200| 37,800
300/ 13,300] 28,600

....... 31,200

,_.
[=a]

&

3

X
O
==

BN

2

19,700] 31,800/244, 000/115, 000
18,700} 331001251, 000123
17,400| 33, 800(257, 000{131, 00| -
16,500| 32, 5001252, 000|135, 000,

16,100{ 29,900 239, 000133, 000,

15,700| 28, 600/219, 000/124, 000
900/ 16,500/ 26,800/191, 0001109, 000

17, 400 25, 600155, 000] 90, 600)
17,400 25,0012, 000, 74,400
17, 400 22, 800,109, 000 63, 600

17,400{ 22,20/110, 000| 55,800|. .
18,300| 30, 6001111, 009| 51,300
20,200| 84, 600{102, 000} 47, 000| - ...
23,900(112,000| 92, 400| 45, 500

000] 84, 600| 41,300

36 500

35,100/118, 000, 56,500,164, 000|. .
33 160] 178 000 55. 800,182, 000
31 800) 214 000! 54, 300]199, 000
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Daily discharge, in second l{eet, of Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 30, 1890-1913—Continued. ]

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

000| 56,500
64, 400

Monthly discharge of Tennessee River at Johnsonville, Tenn., for the years ending Sept.
30, 1890-1913.

Discharge in second-feet. Run-off
(depth in
Month. Per inches on
Maximum, | Minimum, | Mean. | square | drainage
mile, area).
0.590 0.68
1.93 2.15
1.12 1.29
2.03 2.34
3.64 3.79
5.97 6.88
3.19 3.56
1.97 2.27
.984 1.10
.639 .74
. 856 .99
. 870 .97
1.97 26. 76
62, 000 1.03 1.19
58,100 . 803 .90
78,600 .881 1.02
158,000 2.78 3.20
302, 000 6.75 7.03
IR PR 5.97 6.88
............ 71,000 | 119,000 3.09 3.45
60, 400 27,400 | 37,300 . 969 1.12
56, 500 25, 000 39, 1 1.15
42,000 20,200 | 26,300 . .79
113,000 22,800 | 47,900 1. 1.43
46, 200 15,700 26, -675 .75
............ 15, 700 82, 000 2.13 28.91

a Period of probable backwater extends over part or whole of month. See “Backwater” in station
description.
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Monthly discharge of Tennessee River at Johnsonville, Tenn., for the years ending Sept.
30, 1890-1918—Continued.

Discharge in second-feet. Run-off
(depth in
Month, Per inches on
Maximum, | Minimnm.| Mean. | square | drainage
mile. area).
12, 600 13,800 0.358 0.41
, 600 20,400 .530 .59
30,600 | 55, 1.44 1.66
74,400 | 143,000 3.71 4.28
49, 160 91, 2.36 2.54
2 76,400 1.98 2.28
96,700 | 221,000 5.74 6.40
44,100 69, 1.82 2.10
34,400 | 56, 1.46 1.63
33,100 79,400 2.06 2.38
23,300 28, 700 .745 .86
19, 200 26, 000 .875 .75
12,600 | 73,300 1.90 25.88
12,900 | 15,800 410 47
,900 | 26,600 .691 .77
32,500 | 73,800 1. 2.21
21,700 40, 700 1.06 1.22
33,800 | 154, 4.00 4.16
58,100 | 107,000 2.78 3.20
42,000 | 118,000 3.06 3.41
49,900 | 127,000 3.30 3.80
37,200 | 118,000 3.06 3.41
18, 700 24,300 .631 .73
14, 100 19, 700 512 .59
;300 | 31,100 .808 .90
12,900 | 70,600 1.83 24.87
14,900 | 20,000 .519 .60
14,900 | 18,300 475 .53
17,400 | 25, 662 .76
19,200 | 60,600 1.57 1.81
42,700 | 164,000 4.26 4.44
62,800 | 90,400 2.35 2.71
3 70, 700 1.84 2.05
27,400 32,100 . .96
15, 700 19,300 501 .56
6, 21,200 .561 .64
14,100 19,700 .512 .59
A 15,700 .
12, 600 45, 600 1.18 |~ 16.11
9,940 10, 800 281
11,800 9,650 | 10,700 .278 .31
63, 10,800 | 24,4 .634 .73
207, 26,200 | 112,000 2.91 3.36
88, 34, 4 55,100 1.43 1.49
200, 51,300 { 133,000 3.45 3.98
107, , 500 75, 700 1.97 2.20
64, 39,900 51,300 1.33 1.53
55, 19,200 | 28,600 743 .83
50, 18,300 | 31,500 818 .94
51, 18,300 | 26,800 .696 .80
23, 11,800 17,800 462 .52
207, 9, 650 48, 300 1.25 17.01
9,370 9,820 .255 .29
9,370 11, 600 301 .34
11,800 [ 20,700 .538 .62
21,700 | 34,100 .886 1.02
40,600 | 132, 000 3.43 3.70
36,500 | 81,600 2.12 2.44
35,100 | 119,000 3.09 3.45
19,200 | 29,500 .766 .88
19, 700 25, 900 .673 .75
17,400 | 57,500 1.49 1.72
14, 900 24, 800 .644 .74
10, 200 12,900 .335 .37
9,370 46, 200 1.20 16.32

@ Period of probable backwater extends over part or whole of month. See “Backwater’ in station
description.
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Monthly discharge of Tennessee River at Johnsonville, Tenn., for the

30, 1890-1918—Continued.

years ending Sept.

Discharge in second-feet. - Run-off

(depth in

Month, Per inches on

Maximum. | Minimum. | Mean. | square | drainage

mile. area).
1897.

[076172) 7 R 14,900 10,200 | 12,200 0.317 0.37
November. . , 400 10,200 22,200 577 .64
December. . 90, 600 21,700 | 46,400 1.21 1.40
January... 75,200 9, 200 40,400 1.05 1.21
Februarye 158, 000 36, 500 91, 900 2.39 2.49
March o 410,000 174,000 | 289,000 7.51 8.66
Aprila. . et ecaaaeas 48,400 | 168,000 4.36 4.86
ay... 153,000 1, 800 72,500 1.88 2.17
June. 31,800 20,700 26, 400 . Ny
July... 66,100 ,800 [ 32,200 .836 .96
August.. 55,800 17,000 24,100 .626 .72
September. . ...ociiiii i iiiieeeaaans 16, 500 9,090 11, 500 .299 .33
9,090 | 69,700 1.81 24.58
8,560 9,290 241 .28
9,090 10,300 .268 .30
9,370 38, 300 . 995 1.15
21,700 | 109,000 2.83 3.26
23, 300 , 800 1.32 1.38
22, 800 40, 800 1.06 1.22
,200 | 105, 000 2.73 3.05
21,200 | 33, .878 1.01
14,100 20, 200 .525 .59
14,100 | 19,900 .517 .60
22,200 | 55,600 1.44 1.66
20,200 | 43,300 1.12 1.25
8,560 44,600 1.16 15.75
[76170) 7 o 88,900 19,200 41,500 1.08 1.24
November. . 46,200 22,200 30, 100 . 782 .87
December. . 47,000 26,200 | 35,200 914 1.05
January o.. 193, 000 33,800 | 1c0,000 2.60 3.00
February. 244,000 52,100 | 167,000 4.34 4.52
March o 335, 000 183, 248, 000 6.44 7.42
Aprila. e 62,000 | 150,000 3.90 4.35
ay.. £9, 800 27,400 | 54,600 | 1.42 1.64
June.. 33,800 18, 700 25,400 .660 .74
July.. 24, 500 13,700 | 17,400 .452 52
August ... 25,000 11,500 | 16,700 434 .50
September. ...l 14, 900 9,650 | 11,700 -304 .34
9, 650 74,300 1.93 26.19
9,370 10, 100 262 .30
9,370 ,300 .268 .30
12,200 41,200 1.07 1.23
16, 500 54, 40 1.41 1.63
25,000 89,100 2.31 2.40
77,800 | 112,000 2.9 3.36
,400 | 136,000 3.53 3.94
23,300 | 39,600 1.03 1.19
29,900 | 91,000 2.36 2.63
25, 000 , 900 1.66 1.91
14,500 | 22,900 .595 .69
11,200 | 16,800 .436 .49
9,370 57,000 1.48 20.07
13, 700 21, 500 . 558 .64
15,700 35, 300 917 1.02
, 600 49, 500 .29 1.49
37,200 , 600 2.46 2.84
31,800 | 76,000 1.97 2.05
26, 800 65, 100 1.69 1.95
73,530 | 152,000 3.95 4.41
, 800 84 2.20 2.54
,600 | 67,400 | L.75 1.95
17,400 29, 500 . 766 .88
. 15,700 | 102,000 2.65 3.08
September.... ... ... ... 103, 000 33,100 61,000 1.58 1.76
The Jear. . ..cccomuaieranaaneiaann-. 226, 000 13,700 69, 700 1.81 24.59

a Period of probable backwater extends over part or whole of month. See ¢ Backwater” in station

description.
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Monthly discharge of Tennessee River at Joknsonville, Tenn., for the years ending Sept.
30, 1890-1913—Continued.
. Discharge in second-feet. Run-off
- (depth in
Month. Per inches on
Maximum. | Minimum. | Mean. square | drainage
mile. area).
16,500 | 24,600 0.639 0.74
14,900 | 15,500 .403 .45
15,300 | 74,200 1.93 2,22
40,600 | 129,000 3.35 3.86
47,000 | 122,000 3.17 3.30
87,200 | 184,000 4.78 5.51
40,600 | 136,000 3.53 3.94
\ 37, 500 .974 1.12
17,400 { 21,400 . 556 .
14,100 | 24,500 . 636 .73
10,800 | 13,700 .356 .41
10,500 | 12,300 319 .36
10,500 | 65,900 L7 23.26
11,500 | 17,600 .457 .53
10,500 | 14,700 382 .43
42,700 | 78,900 2.05 2.36
35,100 , 1.55 179
47,000 | 189,000 4,91 5.11
............ 190, 000 4.94 5.70
83,800 | 162,000 4.21 4.70
26,800 | 47,900 1.24 1.43
29,300 | 66,800 1.74 1.94
18,300 | 26,900 . 699 .81
15,300 | 20,700 .538 .
10,200 | 11,200 .201 .32
10,200 | 72,900 1.89 25.74
OCHODT e eeneemeemeameemeeeeme e 11,200 9,370 | 10,000 . 260 .30
olobet i 9,370 | 15,600 . 405 .45
3 17,300 449 .52
14,500 | 31,200 .810 .93
22,200 { 30,700 . .
47,000 | 101,000 2.62 3.02
32,500 | 69,400 1.80 2.01
20,700 | 32,800 .852 .98
15,300 | 24,300 .631 .70
14,100 | 19,300 501 .58
14,900 | 18,700 .486 .56
9,370 | 11,800 .306 .3
9,370 | 31,900 .829 11.25
7,150 7,940 .206 2%
7,150 8,270 215 .24
9, 26,100 .678 .78
29,900 | 66,100 72 1.98
28,000 | 128,000 3.32 3.46
49,100 | 101,000 2.62 3.02
33,100 | 39, 1.02 114
44,800 | 78,000 2.03 2.34
20,700 | 35,500 922 1.03
28,000 | 48, 1.26 1.45
18,700 | 32,300 839 .97
12,600 | 21,400 . 556 .62
7,150 | 48.900 1.27 17.27
OCHOBOT - - ee e e 27,400 11,500 | 18,200 .473 .55
oto ) 12,900 | 15,800 .410 18
15,700 | 68,900 1.79 2.06
62, 104,000 2.70 3.11
31,200 | 53,600 1.39 1.45
43,400 | 87,700 2.28 2.63
44,100 | 87,200 2.26 2.52
22,800 | 36,300 .943 1.09
22,200 | 32,100 .834 .93
22,800 [ 60, 1.57 1.81
38,500 | 48,300 1. 1.44
34,400 | 59,000 1.53 L7
11,500 | 56,000 1.45 19.76

a Peuod of probable backwater extends over part or whole of month, See “Backwater’ in station
descript.
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Monthly discharge of Tennessee River at Johnsonville, Tenn., for the years ending Sept.
30, 1890-1913—Continued.

Discharge<dn second-feet, Run-off
(depth in
Month. Per inches on
Maximum, | Minimum, | Mean, square | drainage
mile. area),
1907.
October. ... i 205, 000 42,000 | 103,000 2. 68 3.09
NOVember @_ ... .. .. .uiiieiaieiiiaiiiiannns 201,000 22,800 92, 800 2.41 2,69
66,000 1.7 1,97
85, 800 2.23 2.57
79,900 2.08 2,17
23,000 3.19 3.68
58,000 1.51 1.68
8 2.91 3.36
s 1.61 1.80
.888 1.02
.618 .71
. 686 i
1.88 25.51
L0 7170Y 1T R 58, 800 14,500 24,100 . 626 .72
November. 14,100 38,100 990 110
December. 30, 600 50,100 1.30 1.50
49,100 | 111,000 2.88 3.32
51,300 | 135,000 3.51 3.79
........... 110, 000 2.86 3.30
84,300 2.19 2.44
47,000 74,600 1.94 2.24
25,000 41,100 1.07 1.19
20, 200 30, 600 .79 .92
18,700 | 25,400 . 660 .76
24,000 .623 .70
14,100 62,100 1.61 21.98
OCtObOr. e 17,400 11,500 13,400 .348 .40
November..... ..o 31,200 7,000 21,200 551 N
DeCcember. .. .o et aeaaeaaas 98, 400 16,500 55, 800 1.45 1.67
KL 110 1 Y 133,000 46,200 79,100 2.05 2.36
B T o 274, 000 39,900 | 143,000 3.7 3.86
ATCh. ... 274,000 111,000 | 192,000 4.99 5.75
April. e 135,000 58,100 95,000 2.47 2.76
AY @eeoeene o e e et 180,000 ,600 | 111,000 2.88 3.32
JUN .o 185,000 82,900 | 120,000 3.12 3.48
JULY . e 126, 000 38,500 74,500 1.94 2.24
AUZUSE . o s cee e 66,900 23,300 | 40,900 1.06 1.22
September... .. . ... .. i ... 28, 000 17,800 21,000 . 545 .61
The year. . c.coieeieiiieaaieaeaaanas 274, 000 11,500 80,300 2.09 28.28
1910.
October. ... .. .. ... ...ioiiiiiiiiiiiiiia. 37,200 14, 900 22,400 .582 .67
November.........oo..ooiiiiiiiiiiiiiiiaaa.. 17,000 14, 900 15, 600 <405 .45
December. . ........o .o 40, 600 15, 700 27,100 .704 .81
January .. ... 101, 000 23, 300 66, 500 1.73 1.99
February e. .. ... oo, 168, 000 31,800 76, 900 2.00 2.08
Marche ... ... .. il 126, 000 26, 200 65, 700 1.71 1.97
ﬁgﬁl .......................................... 111, 000 20,200 45, 300 1.18 1.32
S N 128, 000 28, 600 62, 900 1.63 1.88
Jume. . .. 107, 000 41, 300 63, 400 1.65 1.84
JULY . o et 119, 000 44,100 81,200 2.11 2.43
August. ..o 45, 500 21,200 32, 300 .839 .97
September. . ... ... ... 51,300 16, 500 27,800 .122 .81
The year. . ....ooiiieeiieaeaiai.. 168, 000 14, 900 48, 800 1.27 17.22
1911,
25, 000 13,300 17, 800 462 53
14,100 11, 500 12, 600 .327 .36
74,400 14,160 31, 000 . 805 .93
202, 000 34, 400 9, 300 2.32 2.68
209, 000 52,800 | 118,000 3.06 3.19
126, 000 39,200 , 400 1.57 1.81
302, 000 62,800 | 211,000 5.48 6.11
85, 500 29,900 49, 500 1.29 1:49
28, 000 16, 500 3 543 .61
44, 100 17,800 | 26,800 . 696 .80
33,100 17,400 , 900 .647 .75
21,700 12,900 16, 300 .423 .47
302, 000 11,500 56, 000 1.45 19.73

a Period of probable backwater extends over part or whole of month. - See «“ Backwater” in station
description.
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Monthly discharge of Tennessee River at Johnsonville, Tenn., for the years ending Sept.
30, 1890-1913—Continued.

Discharge in md-feet.
scharg second- Run-off
(depth in
Month. Per inches on
Maximum. | Minimum. | Mean. | squsare d;?_:gs).ge
mile. -
October. . . 0. 564 0.65
November. . 694 .77
2.70 3.11
3.04 3.50
2.68 2.89
............ 4.42 5.10
4.94 5.51
3.12 3.60
1.10 1.23
1.49 1.72
844 .97
.584 .65
2.18 29.70
19,800 .514 .59
16, 000 .416 .46
39,400 1.02 1.18
161, 000 4.18 4.82
131,000 3.40 3.54
184,000 4.78 5.51
119, 000 3.09 3.45
44,000 1.14 1.31
) 1.28 1.43
19, 500 . 506 .58
17,300 .449 .52
12,700 .330 .37
67,500 1.75 23.76

& Period of probable backwater extends over part or whole of month. See ‘“Backwater’’ in station
description. ~

Discharge and horsepower table for Tennessee River at Johnsonville, Tenn., for the years
ending Sept. 80, 1890-1913.

Dis- | Theoret- Days of deficient discharge.
charge |icalhorse-|

nogfe, | i | pover

e1ght. | second-| per foor l
foet. of fall. 1890 | 1891 | 1892 | 1893 | 1894 | 1895 | 1896 | 1897 ' 1898 | 1899 | 1900 | 1901

—0.98 | 7, 795

- .8 | 7,300 830

— .69 | 17,600 864

- .52 8,000 909

- .32 | 8,500 966

- 9,000 1,020

+ 9,500 1,080 |-

1,820

20, 000 2,270

X 25,000 2,840

.51 | 30,000 3,410

5.28 | 35,000 3,980

6.01 | 40,000 4,550

7.42 | 50,000 5,680
Over | Over | Over

\,
&
g
g
‘@
g
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Discharge and horsepower table é!‘or Tennessee River at Johnsonville, Tenn., for the years

ending Sept. 30, 1890-1913—Continued.
Dis- | Theoret- Days of deficient discharge.
Gage | charge |icalhorse-
belght: | eond-| g g0t
foot. of fall. 1902 | 1903 | 1904 | 1905 { 1906 | 1907 | 1908 | 1909 { 1910 | 1911 | 1912 | 1913

—0.98 | 7,000

— .83 | 7,300

— .69 7,600

— .52 8000

— .32| 8,500

— .13 | 9,000

+ .05 9,500

.22 | 10, 000

.55 | 11,000

.85 | 12,000

1.38 | 14, 000

1.87 | 16,000

2.76 | 20,000

3.69 | 25,000

4.51 | 30,000

5.28 | 35 000

6.01 | 40,000

07.42 5(()),000

ver ver

Yz | o000 | Oohso |} 365 | 365 | 36| 365 | 365

Nore.—The above table gives the theoretical horsepower ger foot fall that may be developed at different
rates of discharge and shows the number of days on which the discharge and corresponding horsepower
were respectively less than the amounts given in the columns for discharge and horsepower. In using
this table, allowance should be made for the various losses, the principal ones being the wheel loss, which
may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent.

SOUTH FORK OF HOLSTON RIVER AT BLUFF CITY, TENN.

Location.—At highway bridge at Bluff City, Tenn., 300 feet below Virginia & South-
western Railway bridge, 1 mile below the mouth of Indian Creek, and about 10
miles above mouth of Watauga River.

Records available.—July 17, 1900, to September 30, 1913.

Drainage area.—828 square miles.

Gage.—Vertical staff attached to downstream side of bridge pier nearest the right
bank; read once daily to tenths.

Control.—Shallow ledge; probably permanent. Depth and velocity of current
very irregular.

Discharge measurements.—Made from downstream side of bridge; also from rail-
road bridge 300 feet above, where the section is much better except at low stages,
when the current becomes sluggish.

Floods.—The flood of June 14, 1907, reached a stage of 11.7 feet. )

Winter fiow.—Not affected by ice. ‘‘Frozen,’’ reported by observer has probably.
referred to water at foot of gage rather than in channel.

Accuracy.—No discharge measurements were made during the year ending Sep-
tember 30, 1913, consequently the accuracy of the estimates of discharge in the
following tables depends on the permanency of the gage and of the discharge
relation. '

Cooperation.—Since January 1, 1905, gage heights have been furnished by the
United States Weather Bureau.

[ i ! . ' v Lot
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Daily rage height, in feet, of South Fork of Holston River at Bluff City, Tenn., for the
year ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. |Sept.
0.6 0.4 0.3 2.2 3.0 3.4 2.9 1.5 2.4 0.7 0.4 1.1
.5 .5 .4 1.7 2.6 2.7 2.6 1.4 2.2 .7 .5 .8
.5 4 A L6 24| 21 2.4 14 19 .7 W7 .7
.5 .3 .6 1.6 3.3 1.9 22 1.3 L7 1.3 .6 .6
.4 .3 1.5 16 3.3 1.8 2.1 1.1 19 1.4 I .6
.4 .3 1.5 1.8 2.9 1.7 1.9 1.1 1.9 1.3 .4 .5
4 .5 1.4 2.1 2.5 1.5 1.8 1.1 1.8 1.1 .3 .4
.4 L6 1.2 2.0 2.2 1.4 1.8 1.1 3.1 .8 .9 .5
.4 1.3 1.0 2.3 2.0 1.3 1.8 1.1 2.3 .7 .6 .5
.3 L0 .9 2.0 1.9 1.4 1.7 1.0 1.9 .6 -4 .6
.3 .8 .8 1.8 1.9 17 1.6 1.0 1.7 .6 .3 .4
.3 .7 .7 1.9 3.0 2.0 2.8 .9 1.5 .7 .3 .4
.3 .6 .5 2.5 2.5 19 2.6 .9 1.6 1.1 .3 .3
.4 .7 .3 2.4 2.2 6.2 2.8 .9 1.4 .8 1.2 .3
7 .7 .3 2.1 2.0 7.4 2.8 .9 1.3 .6 L0 .2
W7 .8 .4 1.8 1.9 6.5 2.6 1.0 1.2 W7 .9 .4
.5 .6 .6 1.6 1.8 4.4 2.5 1.1 1.1 .6 .6 .4
.4 .6 .6 1.6 1.6 3.4 2.4 12 11 .6 .4 .4
.6 .6 .6 1.8 1.5 2.9 2.1 1.3 1.1 .5 .4 .5
.6 .5 .5 L6 1.5 2.6 1.9 1.1 1.0 .6 5 .5
.5 .5 .5 1.6 1.6 2.4 1.8 1.1 1.0 1.0 .5 .7
.4 .5 .4 L8 L5 2.8 L7 18 .9 .6 .4 1.9
.5 5 4 2.0 1.4 2.4 1.6°| 2.6 .9 .5 .6 1.4
.6 4 .6 2.0 1.4 2.2 1.5 6.6 1.0 .5 1.3 1.0
.5 -4 .6 3.7 1.4 2.0 1.4 4.4 1.2 .5 1.0 .8
.4 .4 .5 3.9 13 1.9 1.4 3.0 1.2 .5 .6 .6
.4 .5 .3 3.6 1.8 9.1 1.4 3.2 1.0 .5 .4 .6
.4 .4 .5 5.5 3.4 7.7 1.6 6.1 .9 .4 .4 .5
4 4 6B 4l 48 1.5 4.4 .9 .6 4 .5
4 .3 9| 33| 3.8 1.5 3.3 .8 .5 .6 .7
Al 2.4 2.8 3.3 ....... 2.7 eeel 4 L81l..... .

Daily discharge, in second-feet, of South Fork of Ho

the year ending Sept. 30, 1913.

Iston River at Bluff' City, Tenn., for

Day Oct. | Nov. laec. Jan. | Feb. | Mar, | Apr. | May. | June. | July. [ Aug. |Sept.
2,500 | 1,020 | 1,900 475 325 715
2,130 940 | 1,630 475 370 530
1,900 | 940]1,380| 475| 475 475
1,680 | 860 11,190 860| 420} 420
1,580 715 | 1,380 940 325 420
1,380 715 | 1,380 860 325 370
1,280 715 (1,280| 75| 285 325
1,280 715 | 2,760 530 590 370
1,280 715|1,790| 475| 420 370
1,190 | 650 1,380 | 420| 325| 420
1,100 650 | 1,190 420 285 325
2,370 | 5901 1,020 475 | 285| 325
2,130 590 | 1,100 715 285 285
2,370 590 940 530 785 285
2,370 590 860 420 650 245
2,130 650 785 475 590 325
2,010 715 715 420 420 325
1,900 785 715 420 325 325
1,580 80| 75| 870 325 370
1,380 715 650| 420}f 370 370
1,280 75 650 650 370 475
1,190 | 1,280 590 420 325 | 1,380
1,100 | 2,130 590 370 420 940
1,020 | 9,180 650 370 860 650

940 14,730 [ 785 370] 650) 530
940 | 2,630 785 370 420 420
940 | 2,900 650 370 325 420
1,100 | 8,050 | 590 325 325[ 370
1,020 | 4,730 590 420 325 370
1,020 {3,040 5301 370{ 420 475
....... 2,250 {.......| 325/1,280(......

NorE.—Daily discharge computed from a rating curve fairly well defined below 3,320 second-feet (gage
height, 3.5 feet). See “Accuracy’’ in station description.

48520°—wsp 353—15—16
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Monthly discharge of South Forlgndf Holston River at Bluff City, Tenn., for the year
ing Sept. 30, 1913.

[Drainage area, 828 square miles.)

Discharge in second-feet.
oy
epth in .
Month. Per gggxl;s on ‘::g":‘
. . o age .
Maximum. | Minimum. | Mean. s&l}}]&ge area).
October. ... ... i iaaa. 475 285 352 0.425 0.49 | C.
November. . 1,100 285 422 .510 .57 | B.
December. . 1,900 285 518 . 626 .72 | B.
January.... . , 780 1,100 1,950 2.36 2.72 | B.
February et e eamaiitaaieceieeeaenn 3,180 860 1,680 2.03 2.11| B,
March. . .. 15,100 860 3,530 4.26 4.91 1 C.
April , 500 940 1,540 1.86 2.08 | B.
May. 9,180 590 1,820 2.20 2.54 | B.
June.. 2,760 530 1, 1.26 1.41 ( B.
J uly ..... 0 325 592 .594 .68 | C,
1 1,280 285 448 541 .62 | C.
September .............................. 1,380 245 454 548 61 C.-
THe FOar. oo i ieeenaeiaeianananans 15,100 245 1,190 1.4 19.46

HOLSTON RIVER NEAR ROGERSVILLE, TENN,

Location.—At Virginia & Southwestern Railway bridge near Austins Mill, a small
railway station 3 miles south of Rogersville, 150 feet below mouth of Honeycut
Creek and about 2 miles below Dodson Creek, both small streams from the south.

Records available.—March 10, 1902, to September 30, 1913. Discharge measure-
ments were begun in 1904 by the United States Geological Survey. No gage
heights or estimates of flow have been published by the United States Geological
Survey prior to January 1, 1904, but it is thought that the 1904 discharge rating
curve is applicable to the United States Weather Bureau gage heights back to
the beginning.

Drainage area.—3,060 square miles.

Gage.—Vertical staff attached to downstream side of bridge pier nearest the right
bank, read once daily to tenths.

Control.—Practically permanent. Section good for measurements.

Discharge measurements.—Made from top of the hlgh decked steel railroad bridge.

Floods.—The flood of March 28, 1913, reached a maximum height of 19.1 feet by the
gage datum,

Winter flow.—Not affected by ice to any considerable extent. ‘

Accuracy.—This station was not visited by engineers of the Geological Survey dur-
ing the year ending September 30, 1913, and the last discharge measurement at
the station was made June 21, 1912. Nothing is known as to the effect of the
fiood of March 28, 1913, on the discharge relation or of the permanency of the
gage since last inspected. Therefore no estimates of discharge subsequent to that
date have been prepared for publication.

Cooperation.—Gage maintained and gage-helght records furnished by the United
States Weather Bureau.
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., for the year ending

ept. 30, 1913.

TENNESSEE RIVER BASIN.

ight, in feet, of Holston River near Rogersville, Tenn

Daily gage
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DOE RIVER. AT BLEVINS, TENN.

Location.—At Eastern Tennessee & Western Northern Carolina Railroad bridge,
one-fourth mile west of Blevins, Tenn., 44 miles above the mouth of Little Doe
River,

Records available.—December 16, 1911, to September 30, 1913.

Drainage area.—62.2 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening,
to hundredths. Limits of use: Hundredths below 3.5, half tenths from 3.5 to
5.0, and tenths above 5.0 feet. :

Control.—Practically permanent.

Discharge measurements.—Made from upstream side of bridge or by wading at
section about one-fourth mile above bridge.

Point of zero flow.—A determination by leveling September 10, 1912, indicates
that there would be no flow past the gage if the river were to fall to a stage of
about 1.2 feet.

Winter low.—Discharge relation may be occasionally affected by ice but only for
short periods during unusually severe winters.

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during the year ending
September 30, 1913.
Daily gage height, in feet, of Doe River at Blevins, Tenn., for the year ending Sept. 30,\
' 1918.

[O. L. Wright, observer.]

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. |{Sept.
L72| 2.00| 1.98| 202! 235| 2.28| 221} 2.25| L85| L75| L85
.72 199 1.93) 2.00| 2.20| 2.24 | 2.14| 2.18| L87| 2.09] 1..80
171 L88| 197 2.02| 2,15 2.20) 2.10| 2.15| 2.02| 2.03 | L80
L.72| 1.8 1.96| 2.05| 2,10 2.18} 2.07| 2.22| 1.98| 1.90| 188
L69| 1.92) L9 | 2.07) 2.10) 2,12 2.05| 2.18| 1.89| L78! 1.85
170 192 2.00| 2.09} 2.09| 2.09| 2.06| 2.15| 1,85| 1.76| 1,8
2.52| 181 2.03| 2.08| 2.10| 2.08§ 2.06 | 2.31 | L84 | 2.40| 1.80
2.06| 1.821 2,00} 2.08] 2,11 2,10 2,15| 2.45| 1.82| 2.25| 178
.95 1.79) 1.95) 2,10} 1.98| 2.10| 2.04| 2.38| 1.80) 2.01 ]| 1.80
1.8 | 181 196! 2,11 2,18} 2.05| 2.00| 2.22| 1..80| 1.95| 1.78
1831 L8O 192 2.15( 2,09 2.14{ 2.00( 2.10( 179 | 1.90| 1.75
1.80| 1.75| 2.02| 198} 2.08| 2.37{ 1.99| 2.08| 1.95| 1.86| 1.76
1.82| L71] 200 1.92] 215} 2.50] 1.99] 2.05| 1.90| 1.80| 1..76
1.87 | L66} 2.02| 194} 4.3 2,671 1.98| 2.00} 1.8 | 1.92 | 1.77
1.82| 164 2.00| 1.95| 4.2 | 2.48| 1.97| 198} 179 1.84| 1.78
1.79| Le1| 196 1.90] 3.05} 2.481 2.00| 1.95| 1,80 1.85| 1.80
1.78 | 1.63| 1.98| 1.95| 2.50| 2.45| 2.13| 1.9 | 1.89| 1.80}| 1L.78
.79 1.75| 2.01| 193} 2.35]|-2.33| 2.06| 2.00} 1.82| 1.82| 1..90
1.78 ) 1L.80| 200 1.93| 2.25| 2.25| 2.02| 1.98| 1,75| 1.80| 1.88
1.74| 1.801 2,00 2,03} 2.25| 2.20( .99 1.94| 1.8 | 1..80{ 1.84
1.76 | 1.80| 2.01| 2.00| 2.65} 2.13| 2.00! 1.90} L77; L79| 1.93
1.76 | 1.78| 2.05| 1.98{ 2.33| 2.11{ 2,00| 193 | 175} 1L.87| 2.01
L75] 1.82| 2.02| L95| 2.25| 2.10| 2.49| 1,92 L75| 2.05{ 1.90
.72 1.8} 2.05] 1.9 2.20) 2.09{ 3.02| 1.90{ 1.80{ 189} 1.88
172 | 179 2.29| 1.94| 2.18| 2.05| 2.52}| 1.88| 1.90| 1.80} 185
L74| 1.80| 2.15| 1.95( 2.30 | 2.05| 2.67 | 1.86| 1.89| 1.80 [ 1.83
L76| L.92| 2.28( 2.65( 4.75| 2.19| 2.82| 1,84 | 1.85| 1.79| 181
1.76 | 1.82) 2.60) 2.60{ 3,12 2.28| 2.74| 185} L81} 176 1,80
.72 1.92| 2.45 . 2.60{ 2.25| 2.53| 1.8 | 1.80| 1L75| 1.80
1.84 | 2.28 | 2,13 |. 2.50 | 2.23| 2.421 1.8 | 1.78| 2.05{ 1.96

....... 198 2.12 {. 2.30 |.......| 2.34(.......] L75| L95(......

NoTE.—Observer reported ice floating in river Jan. 3,1913. Discharge relation probably not.materia.lly
affected by ice during the year ending Sept. 30, 1913.
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DOE RIVER AT VALLEY FORGE, TENN.,

Location.—At Eastern Tennessee & Western North Carolina Railroad bridge at
Valley Forge, about 4 miles above the mouth of the river. :

Records available.—December 11, 1911, to September 30, 1913.

Drainage area.—132 square miles.

Gage.—Standard chain gage attached to bridge; read daily, morning and evening, to
hundredths. Limits of use: Hundredths below 3.5, half-tenths from 3.5 to 5.0,
and tenths above 5.0 feet.

Control.—Practically permanent.

Discharge measurements.—Made from upstream side of bridge or by wading at a
section about 40 feet above the bridge. The current makes a decided angle with
the bridge.

Point of zero flow.—A determination by leveling September 9, 1912, indicated that
there would be no flow past the gage if the river were to fall to a stage of about
—0.1 foot.

Winter flow.—Ice may affect the discharge relation for short periods, but only dur-
ing unusually severe winters. '

Accuracy.—Data insufficient for estimates of discharge.

No discharge measurements were made at this station during the year ending
September 30, 1913.
Daily gage height, in feet, of Doe River at Valley Forge, Tenn., for the year ending Sept.
30, 19183

[W. C. Garrison, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
10 45 22 1. 12 25
20 50 00 1 95 18
12 45 80 L 40 13
10 25 75 L 20 28
10 50 72 1. 10 28

ZEEBE BB3IE

3

BOBY =ROBIGOOY COWOOWRD
MOBOBOBICY DOMNINIGY B HcobD

DR mpeee e

L g
:moo

O bORY O =T

BE8838 £BZZG BE33

DRI NS RN gy e RO
S O D

S3RHE &BR3F ALIE8

R

PSR PR PR e
DPrmme meese R e

GBBESE 38385 L8888
GEBBE RB8B828 BINBR SoEkk BEERER

PEEE EReeR SeEEE BEeeE Reeee
ERBEE °w333 GRE3E

R i e e
bt ad o mli l ad wi vl mlE S S R T R N R

PPE PR PRERE REREE PRE R s
GRREEE Ns5aB 38BLR SRR B8BRE LBV

PREEE PEEEE PR PR SR e

HERONMON R PR SR s e

45 15 1.38
)2 55 10| 1.68 | L35
1 52 95| 168 1.40
1 48 | 85( 1.55(| 145 .
1 50 85| 1L.55( 142 L
1 65 60 88 78| 152 L40 120 2.
.1 1 75 55 05 65| 1.55) 1.38 L18) 1
1 1 85 55 95 60| 2.10| L35 L42| L
1 1 70 48 85 58| 3.40 | L.42 1.30 | 1L
12 .95 20 .48 80 55| 2.50 | 1.32 120 1
1 115 00 45 75 L5211 2,15 130 1. L18| 1L
1.30 30 00 .5 .55 | 3.10| L30| 1. 115} L
1 L10 70 . 62 . 30 .80 | 3.10( L28| L L15] L
2 1.25 35 30 95| 2.60| 1.281 1, L10| L
160 98 I. 30 981 2.30| 125| 1. 2.20| L
....... 1.52 80 20 |.eeeeee| 208 ). L L30|......

NoTE.—Observer made no notes concerning ice. Discharge relation probably not affected by ice
during the year ending Sept. 30, 1913,
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<

LITTLE TENNESSEE RIVER AT McGHEE, TENN.

Location.—At Louisville & Nashville Railroad bridge one-third mile south of Mc-
Ghee and half a mile below the mouth of Tellico River.

Records available.—November 29, 1904, to September 30, 1913,

Drainage area.—2,470 square miles.

Gage.—Chain gage on crossties, upstream side of the railroad bridge, owned by
United States Weather Bureau; read once daily to tenths. Prior to December
1, 1905, the same gage was on the old railroad bridge 1,000 feet below. The pres-
ent datum is 0.3 foot higher than the original datum, allowing for slope in river
measured at gage height 4 feet.

Control.—Practically permanent.

Discharge measurements.—Made from the downstream side of the railroad bridge.

Floods.—The flood of February 22, 1906, reached a height of 22.2 feet by the gage
datum. The United States Weather Bureau reports a height of 39 feet March,
1867, and 38.5 feet in 1884.

Point of zero flow.—Report of the United States Engineers shows the controlling
ledge below the gage to be about 2.5 feet lower than low water at the gage. The
agsumption that their low water is the same as lowest records places the point of
zero flow at about —0.3 foot by gage datum.

Winter flow.—Ice does not affect the discharge relation.

Accuracy.—No discharge measurements have been made at this station since Novem-
ber 3, 1911, and the accuracy of estimates of discharge depends, therefore, on the
permanency of the gage and of the discharge relation since that date.

Cooperation.—Gage-height records furnished by the United States Weather Bureau.,

Daily gage height, in feet of Little Tennessee River at McGhee, Tenn., for the year ending
Sept. 30, 1913.

Feb.

3
8
b
kS
o
B

May. July. | Aug.

1
®
o
E

Day. Oct. | Nov.

£

PRPPN oot
¢

-
DONOODN RO TRDLD NTOOTN OOOTW NDODH

Goue mpmps BeRpe SoNEe meean Goooe

O mWRON NNRIO WRNWNOT WRD0R EOODD
NOGOie s vt 00

babedadad ol
o

Ledatadnt ot
CPusgus OOt g OTOUR R R R R e

2099000050
-

=
-

SONO DN

b okt
woRSIBn sosne oNnol

RORPR RRONPN NNNDR PRNE® WHABNN  PREN
SODD] TN VNNV PL LDOODS DO ~J 0O = =y ~NONY =3
B R AT CIOOTUA A OGO SGOON
DRSO RN QO Ce LD e D NHEDOE DHNOWD OOHR O
WD $I0ICOEIN EIWLO0IL LILICOMM P
DWW AUt ottt DNOOW OUINOS (=13 SY- ¥
RONPND PO@EN PNEN PN RPPRD RPN
(= SRODW DO WNHED OO DI

O =300 OMJagad WO DY NN ER DNWH D0 WD

NNN00D OOONE DM IO 0000000 DO
DWUWWL  WoWer WWWWW WWWWW WRAND RWWONN
CIDHRTWE DPOOO WRNI NWRBOT NOBRDE NTmD O
OODOWHR I O WOT Ut R SOOI GTOTAI~IN b A Ut 8
" [l
ROGOCOl MDA LMW I WAWRN LWk
PWWRWW LPNN NN WKRWN DN W
CORBRND NODOD D0WED Wk 00O KRN
PRNNNN DoWKwew DWW wHWe owewwh 0w
WRRBED NROND OONCC NRNNOO »OONN OHROHRSD

STCISICICISS




TENNESSEE RIVER BASIN, 247

Daily discharge, in second-feet, of Little Tennessee River at McGhee, Tenn., for the year
ending Sept. 30, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
3,200 | 2,420 | 2,250 | 6,220 | 11,200 | 17,800 | 16,900 | 5,680 | 7,060 | 2,600 | 2,990 | 2,250

3,200 | 2,790 [ 2,250 | 5,680 | 8,820 [ 12,500 | 14,000 | 5,410 | 7,060 | 3,420 | 3,890 | 1,940

2,990 | 3,420 [ 3,200 6,780 | 8,220 [ 10,000 | 12,500 | 5,150 | 5, 3,890 | 4,380 | 1,940

2,000 | 2,600 | 4,630 { 6, 0, 9,120 | 11,200 | 5,150 | 5,680 | 3,890 | 3,890 | 1,940

.1 2,790 | 2,420 | 5,950 | 5,950 | 9,420 | 8,220 10,900 | 4,800 | 5,410 | 3,420 | 2,990 | 1,650

790 | 2,420 | 13,700 { 5,950 | 8,520 | 7,640 | 10,000 | 4,890 | 5,410 | 3,420 | 2,600 | 2,250

790 | 3,200 | 10, 7,350 | 7,640 | 7,060 | 9,120 | 4 5,410 | 8,420 | 3,420 | 2,600

600 | 6,220 | 6,500 | 7,350 | 7,060 | 6,500 | 8,820 5,150 | 5,950 | 2, 2,990 | 2,250

600 | 4,630 | 5,150 6,780 | 6,500 | 6,220 | 8,520 | 5,410 | 6,780 | 2,600 | 2,990 | 1,940

3,420 | 4,130 | 6,780 | 6,220 | 6,780 | 7,930 | 5,150 | 7,930 | 2,600 | 3,890 | 1,040

2,000 | 4,130 [ 5,950 | 6,780 | 12,500 | 7,640 | 4,890 | 6,220 | 2,600 | 2,990 | 2,250

2,990 | 3,800 | 6,780 | 25,300 | 10,600 | 10,900 | 4,630 | 5,410 | 3,890 | 2,990 | 1,940

2,790 | 3,800 9, 15,000 | 8,820 | 10,000 | 4,380 | 4,890 | 6,500 | 2,600 | 1,650

2,790 | 3,650 | 8,520 | 10,600 | 43,000 | 8,520 | 4,380 | 4,630 | 3,890 | 2,600 | 1,650

2,790 | 3,420 | 8,220 | 9,120 | 52,100 | 8,820 | 4,130 | 4,380 | 2, 3,420 | 1,940

2,790 | 3,420 | 6,500 | 7,930 | 34,600 | 10,000 | 4,380 | 4,130 | 2,600 | 2,990 | 2,250

2,600 | 3,200 5,680 7,350 (22,900 | 8,520 | 5,150 | 4,130 | 2, 2,990 | 1,940

2,600 | 3,420 | 8,520 | 6,500 | 17,200 | 8,520 | 5,410 | 3,890 | 2,600 | 2,600 | 2,990

2,600 | 3,800 | 9,720 | 5,950 | 14,600 | 7,930 | 4,890 | 4,130 | 2,600 | 2,250 | 2,600

2,600 | 3,650 | 7,350 { 5,950 | 12,800 ¢ 7,930 | 4, 4,800 | 2,250 | 2,250 | 2,250

21 . .e... 3,890 | 2,600 | 3,200 ( 6,780 7,850 | 13,400 | 7,640 | 4,380 | 4,380 | 2,250 | 2,990 | 2,600
22... ... 3,420 | 2,420 | 2,990 | 9,1 7,060 | 19,800 { 6,780 | 4,130 | 3,890 | 2,250 | 3,420 | 2,990
23......... 2, 2,420 | 2 7,350 | 6,500 | 13,400 { 6,500 | 7, 4,130 | 2,250 | 2,990 | 2,990
U ....... 2,990 | 2,420 | 5,150 | 8,220 | 6,220 | 11,500 | 6,220 | 36,900 | 4,130 [ 2,250 | 2,600 | 2,600
2B ... 2,790 | 2,420 | 4,380 | 24,600 | 5,680 | 10,600 | 6,220 | 15,600 | 3,890 | 3,420 | 2,600 | 2,250
%......... 2,790 | 2,420 | 3,890 | 14,600 | 5,410 | 10,600 | 5,950 | 10,000 | 3,890 | 2,990 | 2,250 | 1,940
2 enannns 2,600 | 2,250 | 3, 13,400 | 10,300 | 37,700 | 6,500 | 8,220 | 3,650 | 3,420 | 1,940 | 1,940
28, ..., 2,600 | 2,250 | 4,630 | 25,600 | 43,000 | 51,700 | 6,220 | 10,600 | 3,650 | 3,890 | 1,940 | 1,940
29, Il 2,420 | 2,250 | 3,890 | 15,000 |........ 28,100 | 5,950 | 8,820 | 3,420 | 3,890 | 1,940 | 1,940
30, ....... 2,420 { 2,250 [ 4,380 { 11,200 21,200 [ 5,950 | 8,220 | 3, 2,990 | 2,250 [ 2,250
31 .l 2,420 | ... 12,800 | 10,000 |........| 19,200 |.. . .. 7,060 |....... 2,990 | 2,600 |..... .

Note.—Daily discharge computed from a rating curve fairly well defined between 1,390 and 1,650 second-
feet (gage heights, 2 and 2.2 feat), well defined between 1,798 and 8,820 second-feet (gage heights, 2.3 and
5.2 feat), and fairly well defined between 9,120 and 24,200 second-feet (gage heights, 5.3 and 10 feet).
Above gage height 13 feet the rating curve is extended as a tangent, the difference being 380 per tenth.
Bee ¢ Accuracy ” in station deseription.

Monthly discharge of Little Tennessee Rﬁer at McGhee, Tenn., for the year ending Sept.

30, 1913.
- {Drainage area, 2,470 square miles.]
Discharge in second-feet. dR'mifﬁ
’ (depthin |, .y
Month. ) o Per mc];esagag racy.
Maximum. | Minimum. | Mean. sqqa;e area).

5,150 2,420 3,000 121 1.40 | A,

, 220 2,250 2,830 1.15 1.28 | A.

13, 700 2,250 4,720 1.91 2.20 | A.

25, 600 5,680 9,300 3.77 4.35 | B.

43,000 5,410 9,880 4.00 4.16 | C.

52,100 6,220 18,000 7.29 8.40 | C.

16,900 5,950 8,750 3.54 3.95 | B.

36,900 , 130 7,0 2.87 3.31 | B.

7,930 3,200 4,920 1.99 2.22 | B.

6,500 2,250 | 3,140 1.27 1.46 | B.

4,380 1,040 2,880 117 1.35 | B.

2,990 1,650 2,190 .887 .99} B.

Theyear.......cocvveeveeennnncnn. 52,100 1,650 6,380 2.58 35.07
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TUCKASEGEE RIVER AT BRYSON, N. C.

Location.—At highway bridge in the town of Bryson, half a mile below the mouth
of Deep Creek and about 15 miles above the junction of Tuckasegee River with
Little Tennessee River. ‘

Records available.—November 7, 1897, to September 30, 1913.

Drainage area.—662 square miles.

Gage.—Vertical staff attached to the right bank bridge pier; read daily, morning and
evening, to half tenths. Limits of use: Hundredths below 1.5, hali-tenths from
1.5 t0 2.5, and tenths above 2.5 feet.

Control.—Bowlders. Probably changes slightly after each flood, but change appears
to be temporary as conditions quickly return to normal.

Discharge measurements.—Made from the downstream side of the bridge.

Floods.—The flood of March 19, 1899, reached a height of 11.0 feet.

Winter flow.—Discharge relation not affected by ice. )

Accuracy.—Excellent for low and ordinary stages; discharge rating curves not so
well defined for high stages, as they depend on one discharge measurement made
in 1901.

No discharge measurements were made at this station during the year ending
September 30, 1913. : \

Daily gage height, in feet, of Tuckasegee River at Bryson, N. C., for the year ending Sept.

30, 1918.
{J. M. Welch, observer.)

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.48| 130 L20| L8 2.4 2.81 3.1 1.9 2.0 1.5 17 1.22
1.40 | 1.30| 1.40| 1.7 2.15 2.5 2.9 1.8] L9 1.45] 1.8 1.20
1.40| 1L25| 1.5 1.75| 2.6 2.3 2.8 1.8 1.9 1.6 1.6 1.18
1.401 L28}| 1.65( L6 2.6 2.1} 2.7 1.8 1.9 1.8 1.45| 1.18
1.45| L30) 2.4 16 2.3 211 2.6 .76 2.0 1.56 | 1.40| 1L.35
1.35] 1.6 2.8 1.65| 2.2 2.1 2.5 1.7 1.9 1.45 1 L7 1.40
1.321 L8| 2.0 1.8 1 21 | 20( 25 175 1.85) 1.40| 1.45{ 1.30
130 1.8 1.7 1.8 2.0 1.9| 2.35| 1.8 2.4 1.35] 1.42] 125
1.30| L55| 1.6 1.8 1.9 1.9 2.3 19 2.2 1.351 175} 1.25
1.30| 1.40( 1.5 1.7 1.9 23| 2256 L8 2.06| 1.30{ 1.5 1.22
1.30} 1.35| 1.5 1.65| 2.6 2.3 2.7 L7 1.9 138 1.65)_ 1.12
1.25) L30) 1.45| 2.8 3.0 2.2 3.1 L7 1.8 2.0 1.5 1.15
1.26| 130 L45| 2.2 2.35 2.3 2.5 1.65] 1.8 1.65| 1.40} 1.15
L5 1.30 | 138! 1.95( 2.2 7.0 2.4 1.656| L7 1.48( 1.8 1.30
1.5 1.30; 1.35} 1.8 2.1 59| 2.45| 1.65| 17 1.40 ) 1.55| 1.30
1351 125 1.35| 175} 2.0 | 42| 245 17 1.6 1.40] 1.45| 1.40
1.30f 125} 1.35] 1.7 2.0. 3.5| 2.4 L8 1.6 1.38( 142 L8
L3} 125! 1.5 2.251 1.45}11 3.1) 2.4 L7 1.6 1401 1.30| 1.48
1.7 1.25| 1.45( 1.95| 1.85] 2.8] 2.4 1.65| 1.8 140 1.30| 1L.42
L6 125 1.35( 1.8 2.0 2.8] 2.3 165 1.6 1.30| 1.6 1.32
140 1.25| L35 1.9 2.2 3.2 2.2 1.6 1.6 1.25]| 1.5 2.0
1351 1.25| 135( L8 | 2.0 3.0 2.1 1.6 1.7 1.28( 16 1.55
1.35) 1.25( 140 1.8 1.9 2.8] 206§ 3.9 1.6 1.35| L5 1.40
1.32| 1.25| 1.40| 2.15| L9 2.6| 2.0 3.6 1.6 1.25 ] 1421 130

. 1.20| 1.45| 2.9 1.8 2.6| 2.0 2.6 1.6 1.40} 1.30}| 1.30
1,20 138 2.4 | 2.9 3.5 1.95| 2.25] 16 1.6 125 1.25

1.20] 1.5 3.6 5.6 93] 2.0 2.3 L5 18 L25( 1.20

122 142 3.2 3.4 50| 2.0 2.8 L5 L75( 120 1.20

115 1.40| 2.7 |....... 4.2 1.9 2.3 1.55| 1.6 1.25} 132

1L20| 2.6 2.4 |....... 3.8| L95| 2.15| 1.55| 1.5 155} 1.55
....... 215 2.7 Jeeo.oof 34 |ea...) L7 |.......] L55] 1.28(......
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Daily discharge, in second-feet, of Tuckasegee River at. Bryson, N. C., for the year ending

Sept. 80, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
906 700 600 | 1,350 | 2,340 [ 3,090 | 3,690 | 1,500 | 1,660 930 | 1,200 620
810 810 | 1,200 | 1,900 | 2,520 | 3,290 | 1,420 | 1,500 | 870 | 1,350 | 600
8101 650 | 930) 1,280 | 2,710 | 2,160 | 3,090 | 1,350 | 1,500 | 1,060 { 1,060 | 580
810 | 680 1,130 | 1,060 | 2,710 | 1,820 | 2,900 | 1,350 | 1,500 | 1,350 870 | 580
870 | -700 | 2,340 | 1,060 | 2,160 | 1,820 | 2,710 | 1,280 | 1,660 { 995| 810 755
755 | 1,060 | 3,090 | 1,130 | 1,990 | 1,820 | 2,520 | 1,200 | 1,500 870 | 1,200 810
722 | 1,420 | 1,660 [ 1,350 | 1,820 | 1,660 2,520 | 1,280 | 1,420 | 810| '870| 700
700 | 1,350 | 1,200 | 1,350 | 1,660 | 1,500 2,250 | 1,350 | 2,340 | 755 | 834 | 650
700 5 | 1,060 | 1,350 | 1,500 | 1,500 | 2,160 | 1,500 | 1,990 755 11,280 | 650
700 | 810} 930 1,200| 1,500 | 2,160 | 2,080 | 1,350 | 1,740 700 [ 930 620
700 [ 755 930 | 1,130 | 2,710 | 2,160 | 2,900 | 1,200 | 1,500 788 | 1,130 520
650 | 700 | 870 (3,090 | 3,490 | 1,990 | 3,690 | 1,200 | 1,350 [ 1,660 | 930 | 550
650 | 700{ 870|1,990 | 2,250 | 2,160 | 2,520 | 1,130 | 1,350 | 1,130 | 810 | 550
930 700 788 | 1,580 | 1,990 | 19,000 | 2,340 | 1,130 | 1,200 906 | 1, 700
995 | 7 755 | 1,350 | 1,820 [ 12,600 | 2,430 | 1,130 | 1,200 | 810 700
755 650 755 | 1,280 | 1,660 [ 6,350 | 2,430 | 1,200 | 1,060 810 870 [ 810
700 | 650 | 755 | 1,200 | 1,660 | 4,560 2,340 { 1,350 | 1,060 | 788 | 834 | 1,060
700 650 930 | 2,080 870 | 3,690 | 2,340 | 1,200 | 1,060 | 810] 700 906

1,200 650 870 | 1,580 | 1,420 | 3,090 [ 2,340 | 1,130 | 1,350 810 700 834
1,060 650 755) 1,850 | 1,660 3,000 | 2,1 1,130 | 1,060 700 | 1,060 722
810 650 755 11,500 | 1,990 | 3,900 | 1,990 | 1,060 | 1,060 650 930 | 1,660
7551 6501 755 1,350 | 1,660 | 3,490 | 1,820 | 1,060 | 1,200 | 680 | 1,060 | 995
755 | 650 810 1,350 | 1,500 | 3,090 | 1,740 | 5,540 | 1,060 | 755 | 930| 810
722 650 | 810| 1,900 | 1,500 2,710 | 1,660 | 4,800 | 1,060 650 | 834 700
700 600 | 870)3,200 | 1,350 2,710 | 1,660 | 2,710 | 1,060 810 700 700
700 600 788 | 2,340 | 3,290 | 4,560 | 1,580 | 2,080 | 1,060 | 1,060 650
600 930 | 4,800 | 11,100 | 32,300 | 1,660 | 2,160 930 | 1,350 650 600

700 | 620] 8341390/ 4 8,800 | 1,660 | 3,090 [ 930} 1,280 | 600| 600
700 550 810 | 2,900 6,350 | 1,500 | 2,160 | 995 | 1,060 | 650 722
870 600 { 2,710 | 2,340 5,290 ; 1,580 | 1,900 995 930 995 995
722 {-...... 900 | 2,900 4,330 {....... 1,200 |....... 995 | 680 [......

Note.—Daily discharge determined by means of a discharge rating curve that is well defined below
3,460 second-feet (gage height, 3.0 feet) and poorly defined above that point.

Monthly discherge of Tuckasegee River at Bryson, N. C., for the year ending Sept. 30,
1913.

[Drainage area, 662 square miles.]

Discharge in second-feet. g'“ntf f_f
epth in
Month. Per gnclges on ‘g’gyfl'
Maximum. | Minimum. | Mean. square dgx;;a;{;e
October. ..o 1,200 650 782 1.18 1.36 | A.
November........... 1,420 550 735 1.11 124 | B.
December........... 3,000 1,100 1.66 1911| B,
January............. 4,800 1,060 1,860 2.81 3.24 | B,
February.ceeeeceeeecnnaa 11,100 870 2,380 3.60 3.75 | C.
March...... ..l 32,300 1, 5,040 7.61 8.77 | C.
April. o2l 3,690 1,500 [ 2320 3.50 3.90 | A,
BY eeoesn 5,540 1,060 1,710 2.58 2.97 | B.
June. . 2,340 930 1,310 1.98 2.21 | A,
Julyeeeeoo.... 1,660 650 21 1.39 1.60 | A,
A t 1,350 600 _ 918 1.39 1.60 | A,
September. . ... 1,660 520 745 113 1.26 | B.
Theyear.... .coviunemmnnrnencnnn. 32,300 520 1,650 2.49 33.81

HIWASSEE RIVER AT MURPHY, N. C.

Location.—At highway bridge near the Louisville & Nashville Railroad station
half a mile above the mouth of Valley River.

Records available.
ber 30, 1913.

Drainage area.—410 square miles,

June 26, 1896, to August 8, 1897; October 19, 1897, to Septem-
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Gage.—Chain gage attached to downstream side of bridge; read once daily to half-
tenths. Limits of use: Half-tenths below 7.0 and tenths above 7.0. Original
wire-rope gage was near the same point on bridge. Datum unchanged since
October 20, 1897. Record of datum of former gage lost when wire rope broke
August 8, 1897,

Control.—Rock and gravel; less permanent than the channel at measuring section,
at which the botiom is rough and rocky. Discharge relation also changed to
some extent by rebuilding railroad bridge piers 80 feet downstream, but relation
has been apparently constant since.

Discharge measurements.—Made from upstream side of bridge.

Floods.—The flood of March 19, 1899, reached a height of 18.4 feet.

Point of zero flow.—Approximately at gage height 4.4 feet.

Winter flow.—Not affected by ice.

Regulation.—The few small mill dams on the stream are so far upstream that diurnal
fluctuation is practically nil.

Accuracy.—No discharge measurements were made at this station during the year
ending September 30, 1913, but six measurements made in 1914 made it desirable
to revise the rating curve. The new rating used, beginning January 1, 1913,
probably applies to the years 1909-1912. The maximum difference between the
two ratings is about 7 per cent and occurs at gage height 7.2 feet, discharge about
2,270 second-feet, the new curve giving the smaller discharge. Discharge data
published for 1909-1912 should be revised, if considered necessary, by those using
them. The maximum difference in the monthly means is about 6 per cent.

Daily gage height, in feet, of Hiwassee River at Murphy, N. C., for the year ending Sept.
30, 1918.

[Miss Willie Mingus, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept
5.4 5.3 5.25| 5.75| 6.25| 6.85| 6.8 5.8 5.7 5.55| 5.5 5.056
53| 55 | 5.25| 5.65| 6.05| 6.5 6.8 | 5.7 | 57 5.40 | 5.45| 5.05
5.3 53 | 5.6 | 5.8 | 6.05( 6.2 | 6.7 5.7 | 56 | 5385 530 505
5.3 5.3 53| 5.7 | 6.25| 6.2 | 6.6 | 57 | 56 | 55 5.25| 5.5
5.45 | 5.3 595 57 | 6.2 | 6.05| 65 | 57 | 555| 575] 5.20| 5.10
5.35| 5.25| 6,55} 565 6.1 6.0 6.45| 565| 56 540 | 5.25( 5.30
5.3 5.6 6.05| 5.6 6.0 6.0 6.4 5.65| 5.9 5.30| 520 5.10
53 | 57 | 5.8 5.55| 5.95| 5.9 6.35| 5.95| 56 5.25| 55 | 505
525 55 | 5.65| 5.751 5.85| 5.9 6.25| 5.85| 7.6 5251 56 5.05
5.25| 5.45| 5.85| 5.7 5.8 6.45| 6.25| 5.8 7.6 525 545 520
52 | 5.4 5.5 57 | 6.1 6.85| 6.4 5.65{ 5.9 5.25| 5.40| 5.20
5.2 5.4 5.5 6.0 6.65| 6.5 6.25| 5.6 58 6.2 5.25| 5.05
5.2 535! 5.5 6.251 6.8 6.3 6.2 5.6 5.8 5.7 520 5.05
5.3 5.6 5.4 6.0 6.55 | 13.0 6.2 5.6 5.7 55 | 520 510
5.5 5.4 5.4 5.8 6.3 | 1L0 6.3 5.6 565 540 520| 5.05
5.3 5.35| 5.4 5.8 | 6.1 8.7 | 6.2 5.7 5.6 540 | 5.40| 5.10
5.2 5.3 5351 5.7 6.05 | 7.4 6.1 6.0 5.55| 5.30{ 5.25| 5.15
5.2 5.3 5.5 5.85] 6.0 7.2 6.05| 5.75] 5.5 5.25] 5.20| 5.10
5.5 5.3 5.4 58} 5.9 6.851 6.05| 5.6 5.55| 5.35) 518! 5.15
6.1 5.3 5.4 5.75( 6.0 6.8 6.0 5.7 5.5 5.20| 5.6 5,10
5.6 5.3 535! 58 | 6.1 6.8 | 5.95{ 56 | 5.65| 520 555 5.5
5.5 5.3 5.35| 5.8 6.05| 7.1 5.9 556 5.45| 5.20f 5.30| 5.25
5.5 5.3 5.35| 5.75| 5.95]| 6.8 5.9 6.0 5.5 5.151 5.25| 5.00
5.4 5.25| 5.5 585 5.9 6.7 5.9 7.4 5.5 5.20f 5.20| 5.10
555 5.25| 5.45| 7.0 | 8.0 6.6 5.85| 6.4 5.55| 5.20| 5.20| 5.05
5.25| 5.25{ 5.45| 6.4 58 | 6.55| 585 6.0 5.451 5.20| 5.10| 5.00
5.3 525 5.5 7.9 5.85 | 11.8 5.9 5.6 5.5 5.65| 5.10 | 5.05
5.3 5251 55 7.8 7.6 | 87 | 59 5.95| 5.85] 5.35| 5.10| 5.00
5.3 5251 5.5 6.75 |....... 7.7 58| 58 5.4 5.30| 5.10] 505
5.25| 5.25| 5.55| 6.35[....... 7.4 58 | 7.1 5.5 5.35| 5.5 6.0
5.250....... 5.85| 6.35]....... 72 foooiees 5.7 ..ol 5.35| 5.15(......
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Daily ducharge, in second-feet, of Hiwassee River at Murphy, N. C., for the year ending

Sept. 80, 1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
475 405 370 730 | 1,160 | 1,810 | 1,750 770 690 570 530 232
440 550 370 975 1,420 | 1,750 690 690 455 492 232
405 405 550 770 975 | 1,110 | 1,640 690 610 420 385 232
405 405 440 690 | 1,160 | 1,110 | 1,530 690 610 530 352 | - 530
512 405 930 690 | 1,110 975 | 1,420 690 570 730 320 260
440 370 | 1,550 650 | 1,020 930 | 1,360 650 610 455 352 385
405 630 | 1,020 610 930 | 1,310 650 850 385 320 260
405 710 795 570 850 | 1,260 890 610 352 530 232
370 550 670 730 810 850 ) 1,160 810 | 2,930 352 610 232
370 512 590 690 770 | 1,360} 1,160 770 | 2,930 352 492 320
335 475 550 690 | 1,020 | 1,810 | 1,310 650 850 352 455 320
335 | 475| 550 1,580 | 1,420 (1,160 610{ 770|1,110| 352| 232
335| 440 | 550 | 1,160 | 1,750-} 1,210 | 1,110 | 610| 770| 690 320! 232
405 630 475 1,480 | 15,400 | 1,110 610 690 530 320 260
550 475 475 770 | 1,210 | 10,400 | 1,210 810 650 455 320 232
405 440 475 770 | 1,020 | 5,120} 1,110 690 610 455 455 260
335 405 440 690 975 | 2,580 | 1,020 930 570 385 352 290
335 405 550 810 930 | 2,270 975 730 530 352 320 260
550 405 475 810 850 | 1,810 975 610 570 420 290 290

1,070 405 475 730 930 | 1,750 930 690 530 320 530 260
630 405 440 770 | 1,020 [ 1,750 890 610 650 320 570 530
550 405 440 770 975 ( 2,130 850 570 492 320 385 352
550 405 440 730 890 | 1,750 850 930 530 290 3562 205
475 370 550 810 850 | 1,640 850 | 2,580 530 320 320 260
500 | 370| 512|2,000|3,700] 1,530 s10|1,310| 5| 32| 3| 232
370 370 5121 1,310 770 | 1,480 810 492 320 260 205
405 370 550 | 3,500 810 | 12,400 850 610 530 650 260 232
45| 370| 550 (3,310]|2,930| 5120| 85| se0| 80| 420 260 205
405 370 550 | 1,700 ]....... 3,120{ 80| 70| 455| 38| 20| 232
370 370 590 1,260 |....... 2,580 770 § 2,130 530 420 530 930
370 |oeuen-n 840 [ 1,260 |....... 2,270 |....... 690 [....... 420 200 |......

Nore.—Daily discharge computed from a rating curve well defined below 3,700 second-feet (gage height,
8.0 feet). Above gage height 10.5 feet the rating curve is a tangent, the difference being 250 per tenth.

Monithly discharge of Hiwassee River at Murphy, N. C., for the year ending Sept. 30, 1918 .

[Drainage area, 410 square miles.)

Discharge in second-feet. (dRun _l;)?n
ept!
Month, Per ?‘gges on ‘:gcy"'f'
. inage *
Maximum. | Minimmun. | Mean. sg;}lare area).
1,070 335 452 110 L27 1 A,
710 370 443 1.08 1201 A,
1,550 370 589 1.44 1.66 | A,
3,500 570 1,050 2.56 2.95 | A.
3,700 770 1,200 2.93 3.05 | B.
15,400 850 2,930 7.15 824 | B.
, 750 770 1,120 2.73 3.05 | A.
2,580 570 841 2.05 2.36 | B.
2,930 455 774 1.89 2,11 ] A,
1,110 290 447 1.09 1.26 | A.
610 260 384 .937 1.08 | A,
930 205 298 .27 .81 | A,
15,400 205 877 2.14 29.04

NoTE.—See “Accuracy’’ under station description.
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HIWASSEE RIVER AT RELIANCE, TENN. '

Location.—At Louisville & Nashville Railroad bridge at Reliance, Tenn., 1 mile
below the mouth of Lost Creek and 2 miles above Spring Creek.

Records available.—August 17, 1900, to September 30, 1913,

Drainage area.—1,180 square miles.

Gage.—Vertical ltaﬁ attached to a tree on nght bank 150 feet above the bridge;
-read once daily to hali-tenths. Limits of use: Half-tenths below 2.5, and tenths
above 2.5 feet. .

Control.—A rock ledge_crosses the river diagonally. The lower end of the natural
dam has been built up to some extent to pond the water for a small mill.

Discharge measurements.—Made from the upstream side of 5-span steel highway
bridge 1,000 feet below gage.

Floods. —The flood of November 19, 1906 reached a height of 15.2 feet.

Winter fiow.—Not affected by ice.

Regulation.—None above. The operation of a small mill below may affect the low-
water flow.

Accuracy.——Estimates of discharge subsequent to March 26, 1913, not prepared for
publication, as it is assumed that the change in the discharge relation indicated
by the discharge measurement made May 15, 1913, was caused by the rise of March
27, and data are insufficient to determine a new discharge rating curve.

The following discharge measurement was made by W. E. Hall and B .M. Hall, jr.:
May 15, 1913: Gage height, 1.65 feet; discharge, 1,770 second-feet.

Daily gage height, m Jeet, of Hiwassee River at Reliance, Tenn., for the year ending Sept.
30, 1913.

[C. V. Higdon, observer.}

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. |Sept.
1.4 L3 1.25| 2.05| 2.8 3.7 3.8 2.0 1.8 1.6 1.4 L0
1.4 1.3 1.25| 2.4 2.4 2.9 2.9 1.85| 1.85) L45| L5 1.0
1.65 | 1.4 1.35| L95| 2.4 2.6 2.9 1.8 1.8 1.4 1.6 .95
1.65§ 1.35) L5 225 2.5 2.6 2.8 1.8 | 1.75] 1.4 1.5 .95
1.7 L3 L5} 2.0 2.5 2.5 2.7 1L.75| 165 175 1.3 1.0
1.4 L35 2.7 1.9 2.4 2.3 2.5 1.7 L751 1.6 1.2 1.0
1.251 1451 2.4 1.85 | 2.25| 2.3 2.6 19 1.751 1.5 1.3 1.0
1.3 2.2 2.0 1.9 2.151 2.1 2.5 L9 2.5 1.4 1.35| L0
1.2 1.7 1.8 205 2.05}) 2.1 2.4 1.9 2.6 1.2 1.35| L0
L25] L45| 1.7 1.95) 215) 2.25| 2.45| 1.95} 3.0 1.2 1.65 .95
1.25| 1.45| 1.6 1.9 2.15 2.0 2.4 1.9 2.25| 1.35| L5 1.2
12 1.45] 1.55| 1.8 4.8 2.7 2.4 1.7 2.0 1.5 1.35 | 1.0
1.2 1.4 1.5 2.7 3.4 3.0 2.3 175 L9 2.0 1.2 .95
.25 1.4 1.4 2.4 2.9 8.6 2.5 1L.75] L3 L5 1.2 .95
L7 1.4 1.4 215 2.45| 7.9 2.5 1.65| 1.25| 1.35| 1.2 .95
15 1.35] 1.4 2.0 2.45 | 5.8 25 17 1.2 1.3 1.2 1.0
1.3 1.35 | 1.4 1,95 2351 4.6 2.4 1.85 | 1.6 1.3 1.5 Lo
1.3 1,35} 1.55| 2.2 2.2 4.1 2.2 2.0 1.6 1.25 ] 1.2 1.0
L5 L35 1.65| 2.1 2.2 3.1 2.1 1.75 | L7 115 L15| 105
3.2 13 1.6 2.4 2.2 3.2 2.2 1.7 1.6 L1t 11 1.05
L9 1.3 1.5 2.6 2.6 3.1 2.2 L7 1551 L1 1.3 1.2
1.66| L3 1.4 2.2 2.85 | 3.7 2.06 | 1.7 1.65 ] 1.1 1.35 | L7
1.45 | L3 1.4 2.06 | 2.3 3.1 2.06 | 3.3 L65 | 1.0 1.2 1.25
L5 L2 L6 2.6 2.2 3.0 2,1 4.8 1.6 L1 1.2 L1
145 L3 1.75 | 4.2 2.15 | 2.7 1.95 | 2.8 1.45| 1.2 .15 L0
1.4 1.3 1.6 3.0 2,05 2.7 2.0 2.8 1.45| L.25| LO5 .95
1,35 1.3 1.6 3.5 4.5 8.6 2.1 215 145 L35 | LO .95
L3 .25 17 4.2 5.6 6.8 205 | 2.15| L45| 2.2 1.05 .95
1.3 1.25 | 1.6 3.2 feeonn-. 4.2 2.0 2.0 1.45( L7 1.05| L0
1.3 L25( 18 3.2 ...l 3.8 2.0 1.9 1.4 1.35) L05] 12
L3 [ceaenen 2.2 2.7 [oooo.- 3.8 |.eooee| L8 oo..... 1.3 1.0 j......
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Daily discharge, in second-feet, of Hiwassee River at Reliance, Tenn., for the year ending
Sept. 80, 1918.

Day. Oct. | Nov.| Dec. | Jan. | Feb. | Mar Day. Oct. | Nov. [ Dec. | Jan. | Feb. | Mar.
1,040  975| 2,370| 4,300
1,040{ 975] 3,200 3,200
1,180| 1,110| 2,160| 3,200
1,110} 1,330| 2,830| 3,460
1,040} 1,410| 2,260| 3, 460,
1,110| 4,010} 2,050| 3,200
1,260| 3,200/ 1,950| 2, 830)
2,710( 2, 260| 2, 050{ 2,600
1,660( 1,850 2,370 2,370
1,260| 1,660| 2,160| 2,600
1,260| 1, 490{ 2,050 2,600
1,260 1,410| 1,850(11, 600
1,180] 1,330| 4,010| 6,
1,180| 1,180| 3,200/ 4,600
1,180| 1,180, 2,600] 3,330,

Monihly discharge of Hiwassee River at Reliance, Tenn., for the year ending Sept. 30,
1918.

[Drainage area, 1,180 square miles.]

D: econd-feet.
ischarge in s d-feet. (g"mtf ?
o n
Month. Per i(lim 168 on ‘:g;,l'
; s rainage .
Maximum. | Minimum, | Mean. sg]l;l::r. area).
5,560 910 1,350 1.14 1.31 | A,
2,710 975 1,170 .992 111 | AL
4,010 975 1,610 1.36 1.57 | A,
9,160 1,850 3,460 2.93 3.38 | A.
15,000 2,370 4,170 3.53 3.68 | B.

Nore.—See ““ Accuracy” in station description.
OCOEE RIVER AT COPPER HILL, TENN.

Location.—At highway bridge in town of Copper Hill, Tenn., half a mile above the
mouth of Fightingtown Creek.

Records available.—March 21, 1903, to September 30, 1913.

Drainage area.—374 square miles.

Gage.—Chain gage attached to upstream side of bridge, installed August 2, 1911;
read daily, morning and, evening, to half-tenths. Limits of use: Hundredths
below 0.5, half-tenths from 0.5 to 1.5, and tenths ahove 1.5 feet. See Water-
Supply Paper 323 for history of gage.

Control.—Practically permanent. ’

Discharge measurements.—Made from the downstream side of bridge.

Floods.—The flood of November 19, 1906, reached a height of 18.5 feet.

Winter flow.—Ice does not affect the discharge relation.

Regulation.—As there are only a few small water powers operating above, the diurnal
fluctuation is noticeable only during extremely low stages.

Accuracy.—A new discharge rating curve was used for the year ending September
30, 1913 (also for 1912), which differs from the previous curves principally above
1,200 second-feet, the new curve giving the larger discharge for a given gage
height above that point. The change in rating is based chiefly on four discharge
measurements made in 1913, and the new curve is well defined between 350 and
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3,100 second-feet (gage heights 0.7 and 4.4 feet) and fairly well defined between
3,200 and 8,700 second-feet (gage heights 4.5 and 8.0 feet). The highest discharge
measurement prior to 1913 was at gage height 3.4 feet, whereas two of the 1913
measurements are at a stage of about 7.5 feet. Errors in estimates of discharge
published prior to 1912, due to what now appears to have been erroneous exten-
sions of the discharge rating curves used, are less than 10 per cent below discharge
3,000 second-feet, but above that point the discharge computations should be
revised by those using them on the basis of a rating table derived (as explained
on p. 14) from the data published below. The data for 1911, published in Water-
Supply Paper 303, are within the accuracy ratings assigned, but the new rating
curve should probably have been used beginning about October 17, 1911.

Discharge measuremenis of Ocoee River at Copper Hill, Tenn., in the year ending Sept.
30, 1913.

[Hydrographer, W. E. Hall.)

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.-ft.
Fob. 2 7.54 7,960 || Feb. 28 ..o 4.08 2,800
Do 11l DO 7.9 7,340 Do. L.l 377 2530

Daily gage height, in feet, of Ocoee River at Copper Hill, Tenn., for the year ending Sept.
1

, 1918.

[W. R. Ledford, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. [Sept.
1.1 1.2 0.85| 1.4 2.2 3.0 3.2 1.8 1.7 1.25 | 1.35| 0.55
1.0 1.05 .9 1.3 1.9 2.4 3.2 1.8 1.8 1.1 1.5 .56
.95 1.0 85 2.2 2.1 2.4 3.1 1.7 1.7 1.1 L0 .55
1.4 .95 .85 | 1.6 2.4 2.4 3.0 1.7] 1.6 1.1 .9 .55
1.2 .95 | 1.3 1.45 2.1 2.2 3.0 1.6 1.8 1.1 .8 .6
1.1 1.0 2.4 1.4 2.0 2.0 2.8 L6] 1.7 1.1 .8 .6
1.1 1.8 1.6 1.4 1.9 2.1 2.7 1.8 1.6 1.0 .8 .55
1.0 1.6 1.4 1.6 1.8 2.0 2.6 2.0 1.8 .9 1.75 .56
.9 1.3 1.3 1.6 1.8 2.0 2.6 1.9 2.6 .9 1.8 .56
.9 1.2 1.25] 1.4 1.9 3.2 2.6 1.8 19 -9 1.0 .55
.95 ¢ 1.1 1.2 1.45 3.0 3.0 2.6 1.7 1.6 1.4 .8 .55
.95 1 1.1 1.2 2.2 3.3 2.5 2.6 1.6 1.5 2.0 .9 .5
.9 1.25 | 1.1 2.0 2.5 2.8 2.6 1.6 | 1.45| 1.5 .8 .5
1.4 1.3 1.1 1.7 2.2 8.0 2.6 1.6 1.4 .6 .8 .5
1.25} 1.2 1.1 1.6 2.0 6.2 2.6 1.5] 1.4 .1 .8 .6
1.1 1.1 1.05} 1.6 1.9 4.8 2.4 1.5 1.35 .1 .8 .65
1.0 1.0 1.05{ 1.6 1.8 3.8 2.2 2.11 1.25 .5 .8 .55
.95 .9 1.1 1.8 1.8 3.5 2.2 1.6 1 1.25 .85 .8 .6
2.6 .9 1.2 1.8 1.8 3.2 2.1 151 12 .8 .8 .6
1.9 .9 1.1 1.7 2.4 3.4 2.1 17| 1.1 .7 1.2 .6
1.5 .9 1.05| 1.7 2.2 3.7 2.0 1.5 L15 .7 .9 .6
1.4 .9 | 105 18 21| 83| 20| 22| 12 7 .8 .6
1.2 .9 1.3 1.6 2.0 3.1 1.9 521 1.2 .75 .8 .55
1.1 .9 1.6 1.6 1.9 3.0 1.8 3.5 L.15 .5 .75 .5
1.0 .9 1.3 2.4 1.9 2.9 1.8 2.8 1.1 .9 .7 i
1.0 .9 1.2 2.8 1.9 3.5 1.9 2.0 1.1 .9 .65 .5
1.0 .9 1.3 2.6 6.4 7.4 2.0 1.9] 1.2 1.3 .65 .5
.95 .9 1.2 3.7 3.8 4.5 2.0 1.8 1.2 1.25 .6 .5
.95 .9 1.2 3.0 4.2 L9 1.7 1.3 1.1 .6 L6
.95 .81 1.5 2.4 3.8 1.8 1.6 1.6 .9 .6 1.7
W95 .. 1.7 2.6 3.4 loaeen.. 1.6 |-eunnns .9 N O P
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Daily di&charge, in second-feet, of Ocoee River at Copper Hill, Tenn., for the year ending
Sept. 80, 1918. -

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
416 720 | 1,260 | 1,880 | 2,050 975 910 630 290
440 660 | 1,040 | 1,400 | 2,050 975 975 545 780 290
415 1,180 | 1,400 | 1,960 | 910 | ol0| 545| 490 | 290
415 1, 1,400 | 1,830 | 910} 845 | 545 440| 290
660 1 1,260 | 1,880 845 9756 545 390 310
1,400 1 1,10 | 1,720 | 845| 910| 545] 3%0| 310
845 1 1,180 | 1,640 | 975 | 845| 400 290
720 1,110 | 1,560 { 1,110 | 975 440 | 942 290
660 1,110 1 1,560 | 1,040 | 1,560 440 975 200
630 2,050 | 1,560 | 975} 1,040 | 440 490{ 290
600 1,8% | 1,560 | 910} 845| 720| 390) 290
600 1,480 | 1,560 845 780 | 1,110 440 270

1,720 | 1,560 845 750 7! 390 270
8,700 | 1,560 845 720 310 270
5,390 | 1,560 780 720 130 390 310
3,510 1,400 | 780 | 600| 130] 300| 330
2,560 | 1,260 { 1,180 | 630 270| 390

2,300 | 1,260 8 630 415 390 310
2,050 t 1,180 780 600 300 390 310
2,220 | 1,180 | o910 | 545 350 310
2,480 | 1,110 | 780 | 572| 350| 440 310
2,140 | 1) 1,260 600| 350| 390| 310
1,060 | 1,040 | 3,970 | 600 | 370 | 390

1,880 2, 572 370 370 270
1,80 | 975]1,720| 545 440| 350 270
2,300 | 1,040 { 1,110 | 545 440| 330| 270
7,520 [ 1,110 { 1,040 | 800 | 660 270
3,200 | 1,110 975 600 630 310 gg
2,910 | 1,040 910 660 545 310

2,560 975 845 845 440 310 g10
J22204....... 845 |....... 440 310 |......

Note.—Daily discharge computed from a rating curve well defined between 350 and 3,100 second-feet
(gage heights 0.7 and 4.4 feet), and fairly well defined between 3,200 and 8,700 second-feet (gage heights
4.5 and 8.0 feet). It should be observed that no discharge measurements were made at the station su
quent to the high water during March, and that the accuracy of the estimates of discharge thereafter
depends on the permanency of the gage and of the discharge relation.

Monthly discharge of Ocoee River at Copper Hill, Tenn., for the year ending Sept. S0,
1918.

[Drainage area, 374 square miles.]

rge in -feet.
Discharge in second-fee dem?n
e
Month. Per foe 65 on |ACCU-
. drainage |T3CY-
Maximum. | Minimum.{ Mean. square area)
mile. .

560 440 583 1.56 1.80 | A.

975 416 527 1.41 1.57 | B.
1,400 415 629 1.68 1.94 | A,
2,480 660 1,070 2.8 3.30 ) A.
5,710 975 1,410 8.77 3.93 | A.
8,700 1,110 2,470 6.60 7.61 | B.
2, 975 1,410 3.7 4.21 | A.
3,970 780 1,100 2.94 3.39 1 A
1,560 545 766 2.06 2.20 | A,
1,110 130 478 1.28 1.48 | B.

976 310 | 451 1.21 1.40 | B.

910 270 330 . 882 .98 [ B,
8, 700 130 933 2.49 33.90
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BIG BEAR RIVER NEAR RED BAY, ALA.

Location.—At Norman Bridge, 24 miles east of Red Bay and about 4 miles below
Blue Creek.
Records available.—August 24 to September 30, 1913.
Gage.—Vertical staff gage attached to a sweet gum tree on left bank 25 feet upstream
from bridge; read daily, morning and evening, to tenths.
Control.—Probably shifting; at extreme low water current slugglsh and irregular.
Discharge measurements.—Made from the bridge.
Winter flow.—Not affected by ice.
Cooperation.—Gage readings furnished by the Geological Survey of Alabama.
The following discharge measurement was made by W. E. Hall:
August 24, 1913: Gage height, 0.70 foot; discharge, 39 second-feet.

Daily gage height, in feel, of Big Bear River near Red Bay, Ala., for the year ending

- Sept. 30, 1918.

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Sept.
1.. 0.6 0.6 1.15
2.. .6 .6 .95
3. .6 .6 .85
4.. .6 .6 .8
5 .6 .6 .8
6.. .6 .6 7
7.. .6 .6 N
8.. .6 .95 LT
9 .6 1.15 1.35
10 .6 1.2 2.8

MISCELLANEOUS FLOOD STAGES.

Miscellaneous flood stages for gaging stations in the Ohio River basin during the flood of
March—-April, 1918.

Stream. Date. hgisz&.
. Feet,
Little Wabash River at Golden Gate, T, .eoeee i inii e iiaeeens e...| Mar., 27 28.8
Little Wabash River at Carmi, TIl.... ... .. . ...l Mar. 29 a36.3
Skillet Fork River at Wayne City, T11.. ... ... .. . .oiiiiiiiiiiaa . ) 26.5

a Crest stage. b Gage was read once during the flood; date not known.
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DRAINAGE AREAS.

Drainage areas above certain poinis on Ohio River and some of its principal tributaries.s

Area
River, Point. (square
miles).d

Kittannin,
.| Mouth of

Dayvis Island D
..| Beaver Dam, Pa. (Dam No. 6)...

.| Wheeling, W. Va. (includes both Wheeling Creeks)
.| Marietta, Ohio (includes Muskingum River) .
Parkersburg, W. Va. (includes Little Kanawha River)
Point Pleasant, W. Va. (includes Kanawha River)........ .
...| Catlettsburg, Ky. (includes Big Sandy River)
...| Portsmouth, Ohjo (includes Scioto River)...

‘| Cincinnati, Ohio (includes Licking River)
...| Mouth of Miami River
.| Mouth of Kentucky River

...| Louisville, Ky

..| Evansville, Ind

-'| Mouth of Wabash River
..| Mouth of Cumberland River
..| Paducah, Ky. (includes Tennessee River)
..| Cairo, I, (total Ohio River)

.| Avonmore, Pa
..| Mouth

.| Morgantown, W. Va. (includes Deckers Creek)..
Mouth

) Johnsonville, Tenn....

a These areas were determined in July, 1914, from 1 : 500, 000 scale state maps published by the United.
States Geological Survey, with the exception of the areas of wha River and of Tennessee River above:
Chaitanooga, Tenn., which areas were determined from topographic sheets.

b Foursignificant figures published in this table, buc three significant figuresin body of report. Attempts:
should not be made to determine small intermediate areas by subtraction of values in this table unless it
be understood that values so determined are subject to errors which may be as great as 100 square miles.

¢ Values other than these used in body of report.

d Area of tributary not included.

: o
SUMMARY OF DISCHARGE PER SQUARE MILE.

The following summary of discharge per square mile is given to
allow ready comparison of relative rates of run-off from different
areas in the Ohio River drainage system. It shows in a general way
the seasonal distribution of run-off and the effect of snow, ground,
surface, and artificial storage. But the most important fact worth
noting is the almost entire lack of uniformity or agreement between
any two streams. It indicates that the discharge of each stream
is a law unto itself, and that all projects dependent upon stream
flow, if they are to be developed along the safest and most econom-
ical lines, must be based on records of stream flow collected with
great care over a long series of years as near the location of the
project under consideration as possible.

48520°—WsP 353—15—17



SURFACE WATER SUPPLY, 1913, PART Iil.

258

6v7G 188 | 8T (86T [90% |¥6G (L€ (099 i€ |98F (89T (TP 99T (g (T i auo(, THH 10ddop 98 ISATY 20090
.............. RS Rl it bt il el iitiel I (A -4 £6°'C 9e°'1 66° 20 1 08T ‘T b TrTTuue g, Wo:ﬁgaa.—wb,wmwmmwﬁkém
PIG |sL [¥6T 160'T |68l |90% 1€ie JSIL |€67F 99T | PPT | S0TT |OT'T | OTh "N ‘AqdIngy 18 JOATY 99SSBATH
6v°¢ eIl | 68T 68T (86T s8¢ |o0g'e [ToL |oee |18F (90T |TIT |SET |gee |ttt 0 "N ‘uosiig 9e JoAry SoSesexony,
897|881 | 4L | 4B |66 | M | veE 6T |00 b4 w1 g1 T o Mm ..... : ..Eﬂﬁ%w%mwaﬁwﬁmy% %ow%ﬂmawowmﬁ
........ B L B N O R T e A A R S R A R R . . .
T |esT | |6 J9gl |0gs 98T [9sh €0 98T e JIsT & lses | Toruueg, ‘A1) YIg 98 0ATY UOISIOH JO HIO4 UINOY
T | \w |19 |sgT [PIT j60e [s.F fope |sery |goT [gp: |19 |oogise |- TR, ‘[[IAUOSUYOf 18 JOALY S0SSOUTO,
oL'T |48 |08 | |eeT |91 |99F [P [6I't | €0 |9T |g° |8 | 008‘vg TTTT TRy ‘90UBIOL 48 JOALY S0SSOUUD,
89T | &b | 8¢ ¥ €8T |8L°T |68% L% |Te bSE | IIT | 9g 190 | 00v‘E | 77 uudg, “6300u8)18T) 18 IOAIY S6SSOUUD],
T |Lv1 |81 981 €T |2€% 698 |8eg g LT |IET 98T 8T i wﬂma &nmﬁwﬂ« pwmmwwm Am_.%wmh %ﬁm
LLOCTURN KL T s ML - R L R4 J02E IR ...| %0, . | e 3 R - A
9% | €00 |BU folT P8 |Pel (80T |07 |B9® | €91 [681 | 90T | 9Ty [IIIIIIIIIIIIiTITeeeTees . .an_msm 1890 10A1Y XIQ
8T {PT skt 98 [y 07 |16 |08F (€T |61€ |8 |28 617 0T *TTTBA UM WOSIPTV 98 IOAIY JOLIQUORLY
€T |eor e |est |t |sow j1w |eee |eo1 |srT eer e frmor Jows | o TToTITBA PIOIPEY 46 JOAIY MON
% |L&T (8T |86 |1 Isps |11F |9e6S [0eT 9% (1B |€T |€9. | o0Ig, TTUTTTRA UM ‘STOSIBg 98 Y104 SIOARUY
g€ |ee |9 |gT |6pT |Per |08% |08€ [8gT 8¢9 |9 [seT |es  [o0sel BA "M “UA0IIESION JSOU IOATY JEOUD
€8T (80T |9 (69 |9 (16 (84 wT [T [g¢ (e |18 16¢lT 0%, BA "M fospIdIoquy 18 IOAIY 10 IS0
6T |8€" | €Il |€8°T eIl |&8'E |SLT |08 |TbT [€h'¢ [GI'T |8 | TgT | ORET |trtrrrotenotreseenet BA "M ‘UeULIYO L 16 JOATY 8IAL,
86°T (2. (g1 (97T [T [gee |gre €I 0T |S8T'¢ [6rT [e (g [068  [iiiiiioriietee T7eA M fuoiSmpg g6 seary 1834
T |ett |e5  |es |0 |G% [€T |{09€ |TLT |eL |19 |60T [T |98, |IIiTiIiIIiTIITITC ;®d JOIN0CIE 1% YR JOIP[OelT
66T 1667 PG |48 foiT 10871 |88 [PLE (PR [66°¢ | OI'T | BT | 99T [084T {717 ‘OIOWIUOAY 48 IOATY SEBUUIUILYSI S
Blg [PI° |LI: | |06 fepT |¥G |99 [P6T (689 |g9T | 0pT |BLI | 0106 T77Teg ‘Surumelry e OApy Lueysemy
g |PI°0 L0 |20 |90 [98°T [og'e |i8'¢ |Z@T |69 [P8T 99T |91 09 **" X "N ‘esnoH D 98 1Ay Auoyseny

. . . . . . . . . . . *gare 03e . .

Teox | ydeg | ‘Bny | ~Amg | counp | ‘Aepy | ady | (I | "qog | wef | 99Q | "AON | WO | e uopely

*§I6T ‘05 “dag Bugpus wvafl oyp ug UWDQ AEDUIDP 4202 0MYQ PYF UL SUOHIDIS 49A dqf ‘Fpvus 2.4nbs dod Joof~pueass uy ‘abuvyosip fo fwwung



APPENDIX.

A condensed history of the United States Engineer Corps gage on
Tennessee River at Florence, Ala., was prepared at the office of the sec-
retary of the Mississippi River Commission, St. Louis, Mo., under the
direction of Maj. Clarke S. Smith, Corps of Engineers, United States
Army, by Kivas Tully, assistant engineer, and was forwarded to the
Survey in January, 1915, too late to be incorporated in the description
of the Florence station on pages 151-157. A few changes were made in
the description under “Gage” and ‘“Bench marks” from information
contained in the commission’s history of the gage, and the description
agrees with the history in all essential details. No change was made
in the next to the last paragraph under “ Gage,” and it will be observed
that the conclusions therein agree with those under ‘“ Recapitulation”
in the history of the gage.

In order to make the gage record as complete as possible for the
period 1871-1894, for which no estimates of discharge are published,
the description of the Florence station on pages 151-157 is supple-
mented by the following extracts from the condensed history fur-
nished by the Mississippi River Commission:

" Condensed history of the United States Engineer Corps gage on the Tennessee River at
Florence, Ala.

This gage was established under authority of act of Congress of January 21, 1871,
by Maj. William E. Merrill, Corps of Engineers, United States Army, on November 6,
1871. See Report Chief of Engineers, 1872, page 430. * * *

The following is taken from Maj. Merrill’s first report above referred to:

“ Florence gage.—This gage is located just below the north abutment of the railroad
bridge over the Tennessee River, the upper portion of the gage being on the abut-
ment. Plank and posts are of yellow pine. The zero is the low water of 1871 and
the range of the gage is from 0.4 to 4-33.8. The bench marks are the southwest corner
of the top of first small pier, north of the bridge, which reads 30.193, and the top of
the northwest corner of the bridge seat on the abutment, which reads 32.261. The
observer is Mr. W. P. Stradford.” '

The original records of the engineer gage received at this office in 1901, when charge
of these gages was transferred here, do not contain the field notes of the gage inspec-
tions prior to 1885, and inquiry at Washington and elsewhere has failed to locate them.

The first record of gage inspection is * * * gtated to be by Capt. Eric Bergland,
November 24, 1885. This entry is possibly a copy from some other book and does
not contain level notes; it states ““On December 23, 1885, Asst. Engineer Robert
Hooke tested gage from B. M. No.1, * * * finding portion correct, and on the
inclined portion, 0/ to 19/, the following elevations: XIX on gage 18.906, XIII on
gage 12.936, VII on gage 6.981.”

259
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No corrections have been applied to gage record for errors found in gage at above
inspection. * * *

A gage inspection report by Asst. Engineer John Ewens dated March 22,1887, * * %
states: ““The present gage is the original one, and (the observer says) has never been
disturbed * * *2

The upper section of the gage is so fixed that a movement in any direction is quite
impossible by any of the means of disturbance generally encountered; it is attached
to the downstream face of the downstream and shore abutment of the bridge; it is
fastened by huge iron bolts sunk into the rock and ended with huge iron nuts. The
inclined portion (that reads from 19 to 0.0), though not so formidably built, has not
changed any more than the vertical section just described.”

From the above description, the original gage must have been inclined from 0.4
foot to 19 feet and vertical from 19 feet to 33.8 feet. * * *

Two bench marks were established at the time the gage was built; one of these has
since been destroyed. Several other benches have been established near by at differ-
ent times. * * *

October 23, 1894. Report of inspections received early in 1894 * * * gtates:
‘‘Last inspection April 19, 1890.”—K. T.

“The gage from 34.0 feet to 9.1 feet on downstream face of rock approach to the
bridge; the remaining sections were located about 50 feet above; the rock shoal oppo-
gite the latter site and the approach piling to the draw opening that has been put in
since last inspection causes the water at present stage (and up to a stage of 6.0 feet,
the gage keeper says) to pile up on that side a height of nearly 1 foot above the natu-
ral surface of the water. To overcome this completely, this part of the gage was
moved down to same (river) cross section as upper part of the gage, where the water
surface is normal at all stages. The recent repairs to the bridge enabled me to put a
section reading from —2.0 to 21.0 on cribwork of the pivot pier near downstream
side, directly in line with upper portionof the gage; this site is about 75 feet from the
bank at present stage. The water-surface elevation was taken at the bank and at
this site and found to be the same. At the former low-water site it was found to be
+0.83 foot higher. * * *»

Recapitulation.—Original gage established November 6, 1871, in two sections, one
inclined from 0.4 foot to 19.0 feet and the other vertical from 19.0 to 33.8 feet. This
gage remained practically intact until August 18, 1889, when it was rebuilt with four
vertical sections, as follows:

No. 1, 34 feet to 18 feet; No. 2, 19.0 feet to 9.0 feet; No. 3, 10.0 to 6.2 feet; No. 4,
6.2't0 0.0 feet. i

Description of gages for 1893 * * * contains the following: ‘“Vertical gage in
3 sections, * * * gections 1 and 2 (34.0 to 18) (19.0 to 9.1) are on lower face of
rock approach to bridge. Section 3 (10.0 to 0.0) is driven in the ground on upper
gide of approach to which sections 1 and 2 are fastened.” It is not known exactly
when this section 3 was put in.

The inspection of October 23, 1894, describes the gage practically the same as in
the preceding paragraph. No correction has been made to the records for slope from
low-water section while it was upstream from other sections. The gage was then
rebuilt from —2 to 21 feet and placed on the cribwork of the pivot pier of the draw
span near downstream side, directly in line with the upper portion of the gage (see
noteon thisalignment * * *)  The gage remained in this position until November
6, 1898, when it was built in one section from —2.1 to 32.6 feet on the cribwork of
pivot pier. It wasinspected several times from 1894 to 1898 and rebuilt as settlement
of cribwork made it necessary. It was maintained in one section on the cribwork
until November 15, 1901, when the present steel gage was built by this office. The
installation of this gage was completed on February 14, 1902, and it has been in use
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since then, with exception of short periods of time when the lower section was knocked
off or paint was washed off too much to be read. Whenever this has occurred a tempo-
rary section was used, and the records corrected for any error before publication.

The present gage consists of sections of steel § by 7% inches attached to face of stone
draw pier of Southern Railway bridge, by bolts leaded in stone. These are graduated
to allow for batter of pier, which is 1 inch to 1 foot. These sections make one con-
tinuous gage reading from —1.92 to 33.5 feet.

The foregoing has been held until after the low-water inspection of 1914 in order
that additional information might be added concerning records of 1890-18%4.

Phis inspection was made under my direction by Assistant Engineer Kivas Tully,
on November 19 and 20, 1914, with the following results: The gage was found practi-
cally correct, but the lower graduations were rather indistinct on account of the
paint being somewhat worn off by action of the water. Slope of water surface was
also determined along the right bank above and below the bridge for a short distance;
the results show a slope at the bridge of about 0.8 foot in 100 feet, at about the zero
stage which then prevailed.

Mr. Robert E. Coburn, observer at this station since November, 1882, was closely
questioned in regard to location of low-water section during the period from April
19, 1890, to October 23, 1894, and stated that he had no recollection of where the low-
water section was located during that period.

He pointed out the site of the gage before described as being attached to “lower
face of rock approach,”” etc. Some of the bolts which undoubtedly held this gage
are still in place but the gage itself has disappeared.

It should be noted that the alignment of the bridge is not normal to direction of
flow of the river; therefore while the gages on the shore abutment were in line of the
bridge they were not on a line normal to the river flow, which they should have been
to agree with later gages at the pivot pier. No corrections have been determined for
differences due to this fact.

The daily records at this station from November 7, 1871, to date are complete, and
with the exception of the period in 1893-94 and. possibly earlier, when readings were
taken on the section readings from 0 to 10 feet before described, are very good. The
records have been corrected before printing for errors found in the gage at inspections
where such errors were well determined. The printed records, with the exceptions
noted, can therefore be accepted as reliable.
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