


DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

GEORGE OTIS SMITH, DIRECTOR

WATER-SUPPLY PAPER 323

SURFACE WATER SUPPLY OF THE
UNITED STATES

1912

Part III. OHIO RIVER BASIN

BY

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

WASHINGTON
GOYERNMENT PRINTING OFFICE
1914



CONTENTS.

Authorization and scope of work . .. ... .. ... .. Lioiiiiiiiiiiiiiiiao. 5
Publications. .. ..o 6
Definition of terms. ... ... . . i 9
Convenient equivalents... ... ... . L 10
Explanation of data. ... i 1
Accuracy and reliability of field data and comparative results................. 12
CooPeration. - . ..o ot e 13
Division of Work. - . .. ... i 14
Station records....... ... i 14
Allegheny River basin....... ... ... . . iiiiiiiiiiiiiia.. 14
Allegheny River at Red House, N. Y........ ... ... ......... ... 14
Allegheny River at Kittanning, Pa._............ . .. .. ... ... 16
Kiskiminitas River at Avonmore, Pa........ ... .. ... ... ........ 19
Blacklick Creek at Blacklick, Pa._....... .. .. ... ............. 20
Monongahela River basin... ... ... ... ... 23
Tygart River at Belington, W. Va._.. . ... . ..ooiiiiiao.. 23

Tygart River at Fetterman, W. Va......... ... ..., 25
Buckhannon Riverat Hall, W. Va...... ... ... .. ... . ... ........ 26

West Fork River at Enterprise, W. Va............................. 27

Elk Creek near Clarksburg, W. Va..... . ... . .. ....occiiiia... T 29

Buffalo Creek at Barrackville, W. Va.._............. et 31

Cheat River near Morgantown, W. Va. ... ... ... ooaion. 31

Shavers Fork River at Parsons, W. Va..... ... ... ... .. 34
Youghiogheny River at Confluence, Pa..........o. . ............... 36
Casselman River at Confluence, Pa.......... et 37

Laurel Hill Creek at Confluence, Pa...... ... ... ... .. ... 38
Muskingum River basin. ........ ... ... ... 39
Muskingum River at Zanesville, Ohio.......... ... ... ... ... ... 39
Mohican River basin. ... ... . 41
Mohjcan River at Pomerene, Ohio................................. 41
Kanawha River basin........... . o i 42
South Fork of New River near Crumpler, N. C....................... 42

New River near Grayson, Va...... . ... ... . ..., 42

New River at Radford, Va...........o......o...o. 43

New River at Fayette, W. Va._........o .o ... ... 46

' North Fork of New River near Crumpler, N. C...._.._....... . _.... 47
Reed Creek at Grahams Forge, Va.................................. " 48

Big Reed Island Creek near Allisonia, Va............... ... ... ... 49

Little River near Copper Valley, Va....._......._... e 50

Walker Creek at Staffordsville, Va.... ... ... ... ... ... 51

Wolf Creek near Narrows, Vo ooe oo meioaiot i o iiaaaaiaaaaaann 52
Bluestone Riverat Lilly, W. Va.. ... ... . ... ... 53
Bluestone River near True, W. Va ...ouvooneiiren i eiiiaaaaannn 54
Greenbrier River near Marlinton, W. Va.. ... .. ... ... ... .. ... 54
Greenbrier River at Alderson, W. Va....coaiieoiiioiiiiaiiaaaaaa. 56

Gauley River at Allingdale, W. Va.........o.oooioiiiiiiiioa. 58

Gauley River near Summersville, W. Va..... .. ... ... .. .. ..., 59



4 CONTENTS.

Station records—Continued.

Kanawha River basin—Continued.
Gauley Rivernear Belva, W. Va... ... .. ... ..o iiiiaiia...
Cherry River at Richwood, W. Va........... ... ... ...
Meadow River near Russellville, W. Va..._...... ... ... .. ........
Elk River at Webster Springs, W. Va._........ ... ... .. .. .. ...
Elk River at Gassaway, W. Va........ . ... .. ... ... . ...
Elk River at Clendenin, W. Va........... ... ... ............
Coal River at Brushton, W. Va........... .. ... .. .. .. ... ... ..
Coal River at Fuqua, W. Va._ .. ... .. .. ... ...
Coal River at Tornado, W. Va_........... et
Pocotaligo River at Sissonville, W. Va............... ... ...,
Mill Oreek basin .. ..ot
Mill Creek at Arlington Heights, Ohio............ ... ... . ......
Mill Creek at Cincinnati, Ohio........... ... ... ... ...
Miami River basin. .. ..coiiiiiii i i
Miami River at Hamilton, Ohio........... ... . ... ... ...
Dix River Dasin ..ot
Dix River near Burgin, Ky.............. ...
Wabash River basin. .. .o.o.oooi i i i
Wabash River at Mount Carmel, II.. ... ... ... ... ... .. .. ...
Embarrass River near Oakland, T0......... ... .. .. .. ... .. .....
Embarrass River at St. Marie, IIl. .. ... ... ... ... ... ...
East Branch of White River at Shoals, Ind...... ... ... ....._...
Little Wabash River near Clay City, Ill........ ... oooioiiian.s
Little Wabash River near Golden Gate, I1l.......... ... .......... ..
Little Wabash River at Carmi, T1l.... ... ... .. .. ... ...
Skillet Fork near Wayne City, Ill...... e
Skillet Fork near Mill Shoals, TH.......... ... ... ..oiiiia...
Tennessee River basin. .. ... ..o oioiiiiiin i
French Broad River at Asheville, N. C...... ... .. ... ... ...
Tennessee River at Knoxville, Tenn .. .... et e
Tennessee River at Chattanooga, Tenn............... .. ... ......
South Fork of Holston River at Bluff City, Tenn.....................
Holston River near Rogersville, Tenn.............. . ... ........
Doe River at Blevins, Tenn........ e
Doe River at Valley Forge, Tenn...... ... . ...... ... ..........
Doe River near Elizabethton, Tenn........ ... ... ... ... ... ....
Little Tennessee River at Judson, N. C.._. ... ... ... ... .. ... ...
Little Tennessee River at McGhee, Tenn............_ .... e
Tuckasegee River at Bryson, N. C............ et eeneebeeeaeeeas
Hiwassee Riverat Murphy, N. C...ooooooooiiiiioi i,
Hiwassee River at Reliance, Tenn............. ... ... ..
Ocoee River at Copper Hill, Tenn.......................oiiiia..
Miscellaneous Measurements. -« <o« ououeu e o e oaa e cai e e e aaaaaas

ILLUSTRATIONS.

Prate I. Typical gaging stations. . ..... .. ..ot
II. Price current meter............... e eeeeeaeeeceaeieacaanee



SURFACE WATER SUPPLY OF OHIO RIVER BASIN, 1912.
By A. H. Horron, W. E. Hart, 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
during the calendar year 1912.

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 year ending June 30—

B T $12, 500
1896, oo e eeeeeaeaataaaeaaaan 20,000
1897 to 1900, inclusive..... ... .. i i 50, 000
1901 t0 1902, inclusive.. .. ... . ciiii e 100, 000
1903 to 1906, inclusive...... ... ... .cco i 200, 000
1907 < e oo e 150, 000
1908 to 1910, inclugive..... ... oooie i 100, 000
1911 to 1913, inclugive. . oo ..o oo i 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
in connection with the description of each station affected, and of
the second kind on page 13.
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Measurements of stream flow have been made at about 2,000 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. During 1912 gaging stations were maintained by the
Survey and the cooperating organizations at about 1,500 points,
and many 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 calendar year embodying the
stream-flow data collected during that year. An index to the reports
containing stream-flow measurements prior to 1904 has been pub-
lished 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 relating to the water supply of the
country.

Prior to 1902 gage heights and discharge measursments were
published in water-supply papers or bulletins and estimates of
monthly discharge in annual reports; since 1902 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, 1912,

Part.a | No. Title.

1] 321 | North Atlantic coast basins.
II | 322 | South Atlantic coast and eastern Gulf of Mexico basins.
III | 323 | Ohio River basin. .
IV | 324 | St. Lawrence River basin.
325 | Upper Mississippi River and Hudson Bay basins.
VI| 326 | Missouri River basin. .
VII| 327 | Lower Mississippi River basin.
VIII | 328 | Western Gulf of Mexico basins.
IX | 329 [ Colorado River basin.
X | 330 | Great Basin.
XTI | 331 | Pacific coast basins in California.
XII | 332 | North Pacific coast basins.

@ For the gurpose of uniformity in the presentation of reports, a general plan has been agreed upon by
the United States Reclamation Service, the United States Forest Service, the United States Weather
Bureau, and the United States Geological Survey, according to which the area of the United States has
b??ﬁdiﬁded into 12 parts, whose boundaries coincige with natural drainage lines indicated by the parts
of the report.

A list of reports containing stream-flow data is presented in the
following table:
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Stream-flow data in reports of the United States Geological Survey.

[A=Annual Report; B=Bulletin; WS=Water-Supply Paper.}

Report. Character of data. Year.
10th A, pt. 2.._.......| Description information only..............oocoiiiiioaaiaiaaaa
1th A, pt.2.......... Monthly diseharge.e.e. oot 182134890170 Sept.,
12th A, pt. 2eeeneono | oenns Q0. o ettt a et eeaes 18%9110. June 30,

1 -

13th A, pt.3.......... Mean discharge in second-feet: ... .. .. oo.oceiiiiiiiaiiiaiaat 18%9%) Deec. 31,
4th A, pt.2.......... Monthly discharge (long-time records, 1871 to 1893).. ' R 1821339 ? Dec. 31,
B 131. -.| Descriptions, measurements, gage heights, and ratings .| 1893 and 1894.
16th A ..| Descriptive information only... ... ....c.......... .
B 140.. .| Descriptions, measurements, gage heights, ratings, and 1895,

WS11....
18th A, pt.4..1.0100

discharge (also many data covering earlier years).

Gage heights (also gage heights for earlier years)

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

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above
junetion with Kansas,

Descriptions, measurements, and gage heights, western Missis-
sippi River below junction of Missouri and Platte, and western

nited States.

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records).

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

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

1896.
1895 and 1896,
1897.

1897,

1897,
1898,

Nore.—No data regarding streamn 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
to 1911. 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 Papers 97, 124, 165, 201, 241, 261, 281,
301, and 321, which contain records for the New England streams
from 1903 to 1912. The year covered by the report is indicated at
the head of the column in which the paper is listed.
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Numbers of water-supply papers containing results of stream measurements, 1899-1912.

a 1899 b 1900 1901 1902 1903 1904
North Atlantic coast (St. John
River to York River)....... 35| 47,¢48 65,75 82 97| d124,¢125,7126
South Atlantic coast and east-
ern Gulf of Mexico (James
River to the Mississippi)....|] 235,36 48 65,75 | 282,83 797,98 1126,127
Ohio River bagin. ............. 36 | 48,249 65,75 83 98 128
St. Lawrence River and Great
LakeS,..ocommiiiiennaian. .. 36 49 65,75 82,83 97 129
Hudson Bay and upper Missis-
sippi River... 36 49| 765,66,75 | 783,85 |798,99,100 7128,130
uri River. %36,37 | 49,150 66,75 84 99 130, 131
Lower Mississip) 37 50 | 765,66,75| 783,84 798,99 7128,131
Western Gulf of Mexico. 37 50 66, 75 84 99 132
lorado River... % 37,38 50 66,75 85 100 133
Great Basin...... 38,039 51 66, 75 85 100 133, 134
Pacific coast in California. 38,239 51 66,75 85 100 134
North Pacific coast............ 38 51 66,75 85 100 : 135

1905 1906 1907-8 1909 1910 1011 1912

North Atlantic coast (St.
John River to York
River)......ccoeeeanoo.. d165, ¢ 166, 167 14201, €202, 7 203 241 261 281 301 321

South Atlantic coast and
eastern Gulf of Mexico
(James River to the

MisSissippi)....oeavan..- 7167,168 7 203,204 242 262 282 302 322
Ohio River basin......... 169 205 243 263 283 303 323
St. Lawrence River and -

Great Lakes............ 170 206 244 264 284 304 324
Hudson Bay and upper

MISS]SSiEPl River....... 17 207 245 265 285 305 325
Missouri Riyer............ 172 208 246 266 286 306 326
Lower Mississippi River. . 7169,173 205,209 247 267 287 307 327
Western Guif of Mexico... 174 210 248 268 2838 308 328
Colorado River........... 175,7 177 211 249 269 289 309 329
Great Basin.............. 176,p 177 212, 213 | 250,27 251 | 270,271 290 310 330
Pacific coast in California. ) 177 213 251 271 201 311 331
North Pacific coast....... $177,178 214 252 272 292 312 332

a Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply Paper 39. Esti-
mates for 1899 in Twenty-first Annual Report, part 4. .
b Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, wells, and irrigation
% Calritforx?n?t a“nd Utah contained in Water-gupply Paper 52. Estimates for 1900 in Twenty-second Annual,

eport, p: )

¢ Wissahickon and Schuylkill rivers to James River.

@ New England rivers only.

¢ Hudson River to Delaware River, inclusive.

¥ Susquehanna River to Yadkin River, inclusive.

¢ James River only.

T Omitasto and ributaries to St. La R

1 ntario an utaries . Lawrence River proper.

4 Tributaries of Mississippi from east. .

& Gallatin River.

 Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction with Platte.
m Platte and Kansas rivers.

# Green and Gunnison rivers and Grand River above junction with Guanison.

o Mohave River onl{l.
2 Great Basin in California, excepting Truckee and Carson drainage basins.
¢ Kings and Kern rivers and south Pacific coast drainage basins.

r Below junction with Gila.

2 Rogue, Umpqua, and Siletz rivers only.

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.
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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.

Newport, Ky., Federal Building.

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 Idaho Building.

Portland, Oreg., 416 Couch Building.

San Francisco, Cal., 505 Customhouse.

Santa Fe, N. Mex., Capitol Building.

Honolulu, Hawaii, Kapiolani Building.

A 1ist 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 in depth in inches, and acre-feet. The units used
in this series of reports are second-feet, second-feet per square mile,
run-off in depth in inches, and acre-feet. They may be defined as
follows:

“Second-foot” is an abbreviation for cubic foot per second and is
the unit for the rate of discharge of water flowing in a stream 1 foot
wide, 1 foot deep, at a rate 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 following table of equivalents.

“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 connectionwith storage for irrigation.
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CONVENIENT EQUIVALENTS,

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

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

over the area.
Second-feet] Run-off in inches.
per square
mile, 1 day. 28 days. 29 days. 30 days. 31 days.
1.. 1.041 1.079 1.116 1.153
2. 2.083 2.157 2.231 2.306
3. 3.124 3.236 3.347 3. 459
4., 4.165 4.314 4. 463 4.612
5 5.207 5.393 5.578 5.764
6.. 6. 248 6.471 6. 6.917
7.. . 26033 7.289 7.550 7.810 8.070
8.. . 29752 8.331 8.628 8.926 9.223
9.. . 33471 9.372 9.707 10. 041 10.376

Nore.—For partial 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.

Second-
feet.

1 day. 28 days. 29 days. 30 days. 31 days.
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

7.934 222.1 230.1 238.0 246.0

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

17.85 499.8 517.7 535.5 553.4

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

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.
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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.

1% horsepower equal about 1 kilowatt.

Sec.-ft. Xfall in feet
To calculate water power quickly: & Xl? 1020 et horsepower on water

wheel realizing 80 per cent of theoretical power.
EXPLANATION OF DATA.

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 heights, 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 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 and reliability of the data.

The table of daily gage heights records 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. 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 backwater from obstructions are published
ag recorded, with suitable footnotes. The rating table is not appli-
cable for such periods unless the proper corrections to the gage
heights are known and applied. Attention ig called to the fact that
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the zero of the gage is placed at an arbitrary datum and has no rela-
tion to zero flow or the bottom of the river. In general the zero is
located somewhat below the lowest known flow, so that negative
readings shall not occur.

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 ra,tmg table gives, either d1rect1y 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 discharges gives the discharges in second-feet
corresponding to the observed gage heights as determined from the
rating tables.

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 correctly 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-
ing the month. On this the computations for the remalmng 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.

Plate I shows typical gaging stations. Plate IT shows current
meters used in the work.

ACCURACY AND RELIABILITY OF FIELD DATA AND
COMPARATIVE RESULTS.

The accuracy of stream-flow data depends primarily on the
natural conditions at the gaging station and on the methods and
care with which the data are collected. Errors of the first group
depend on the degree of permanency of channel and of permanency of
the relation between discharge and stage.

Errors of the second class are due, first, to errors in observation of
stage; second, to errors in measurements of flow; and, third, to
errors due to misinterpretation of stage and flow data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
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daily discharge tables, stating the probable accuracy of the rating
‘tables used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating tables, ¢ 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, 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 foot-
notes.

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 includ-
ing in the measured drainage area large noncontributing districts or
omitting estimates of water diverted for irrigation or other use, and
they should, therefore, be considered as only approximate, particu-
larly for periods of irrigation or of low water. For these errors it is
as a rule not feasible to make adequate correction.

In general, the base data collected each year by the Survey engi-
neers are pubhshed 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 dis-
charge 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 determinations of daily discharge allow more detailed studies of
the variation in flow by which the period of deficiency may be deter-
mined.

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.

The State of Illinois has paid for the stream gaging work in that
State, the appropriation being in charge of the Rivers and Lakes
Commission, Robert R. McCormick, chairman.
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DIVISION OF WORK.

The field data for Allegheny River at Red House, N. Y., have been
collected and the estimates prepared under the direction of C. C.
Covert, district engineer, assisted by C. S. De Golyer and Frank
Weber.

The field data for the Ohio River drainage basin, with the excep-
tion of Allegheny River at Red House, N. Y., and the Tennessee
River drainage basin, have been collected under the direction of A. H.
Horton, district engineer, assisted by C. T. Bailey, P. S. Monk, and
L. S. Carr.

Stations in Penngylvania are now maintained and the stream-flow
data collected and furnished to the Survey by the Water Supply
Commission of Pennsylvania. '

The field data in the Tennessee River drainage basin have been
collected by W. E. Hall, district engineer.

The ratings and studies of the completed data were made by A. H.
Horton, W. E. Hall, and H. J. Jackson. The completed data were
prepared for publication and the estimates of discharge during
periods when the relation of gage height to discharge is believed to
have been affected by ice (except for Allegheny River at Red House,
N. Y.) were made by H. J. Jackson, assistant engineer. The com-
putations were made by J. G. Mathers, H. D. Padgett, C. L. Batchel-
der, B. E. Jones, M. I. Walters, and G. A. Wallace.

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 Pennsyl-
vania. Conewango Creek, the outlet of Chautauqua Lake, enters the Allegheny
in the State of Pennsylvania.

Records available.—September 4,.1903, to December 31, 1912.

Drainage area—1,640 square miles.

Gage.—Standard chain, attached to the upstream side of bridge near left-hand end;
datum unchanged.

Channel.—Practically permanent since establishment of station; broken by three
bridge piers. Bed of stream, coarse gravel. Current good for medium and high
stages; rather slow at low stages.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Ice affects the relation of gage height to discharge for periods during
December, January, February, and March.

Artificial control.—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
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height.

The stored water is commonly turned into Genesee,

Hydrographer.

0.

ALLEGHENY RIVER BASIN.
Discharge measurements of Allegheny River at Red House, N. Y., in 1912.

C. 8. De Golyer......

River through the abandoned summit level of Genesee River canal, but may be

divide between Oil Creek, tributary to Allegheny River, and Genesee River,
diverted into Oil Creek through a guard lock at the head of the canal.

tributary to Lake On
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Nore.—Relation of gage height to discharge affected by ice about Jan. 4 to Mar. 16.
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Daily discharge, in second-feet, of Allegheny River at Red House, N. Y., for 1912.

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

8,750 | 940| 256 423 | 2,160 | 2,320 | 1,850 | 1,920
7,080 | 884 500 | 2,860 | 2,860 | 2,000 | 2,490
5,630 | 1,120 287 722 | 6,780 | 4,610 | 1,850 7,720
3,690 775 256 540 | 5,630 3,690 | 1,850 | 7,560
2,860 775  256| 460 | 4,610 2,80 | 1,720 | 4,610
2,670 775 287 460 | 4,140 | 1,300 | 1,920 7,080
5490 626 318 386 | 2,860 | 1,180 | 3,260 5,630
583 318 540 | 2,490 1,240 | 4,610 5,630
2,160 540 423 38 | 2,000{ 1,180 | 4,610 4,140
2,000 500 386 352 | 1,440| 1,060 | 3,910 | 3,060
2,000 460 500 352 | 2,160 | 1,440 3,910 | 3,260
2,160 460 540 352 | 2,860 | 1,570 | 3,910 3,690
2,490 460 540 3% | 2,860 | 1,060| 4,140| 3,910
2,860 460 583 626 | 3,600| 1,180{ 4,850 | 3,690
2,860 460 540 540 | 3,690 | 1,060 | 4,610 | 2,490
3,690 500 583 500| 1,780| 1,060 | 3,910 | 1,850
5,910 460 674 423 | 1,440 884 | 3,260 1,850
7,390 386 626 775 | 1,440 828 | 3,260 1,640
6,780 423 722 674 | 1,300 828 | 2,490 1,570
3,690 38| 1,000} 775| 1,300 88| 1,570 | 1,440
280| 3% | 88( 75| L,1%0| 84| 1,570| 1,300
3,260 352 583 &8 1,240 8281 1,300 1,440
2490 | 318| 540f 884! 1.300| 1,710| 1,300 | 1,300
2,000 318 500 940 | 1,300| 5,630| 1,570 | 1,570
2,160 256| 460| 884 | 1,850 | 4,610| 1,300 | 1,440

[
1,850 | 287 460 | 1,440 | 1,920| 4,370| 1,240 1,300
1,640 256 460 | 1,300 | 2,320 3,690 1,180 | 1,570
1,240 256 460 | 1,570 | 2,160 2,860 | 1,240 160
1,180 256 460 | 1,570 2,490 | 2,490 | 1,180 | 2,160
18,800 | 9, 1,240 256| 386] 1,850 2,320 | 2,160 | 1,180 | 2,080
kTR N 19,800 |........ 1,180 |........ 386 | 1,500 [-euo.... 2,000 |........ 2,080

Nore.—Discharge Jan, 4 to Mar. 16 estimated because of ice.
Monthly discharge of Allegheny River at Red House, N. Y., for 1912.
[Drainage area, 1,640 square miles.]
Discharge in second-feet. (guntﬁ) gl
5
Month. inclll’es on |Accu-
Per drai racy.
Maximum. | Minimum. | Mean. | square ar’;:;ge
mile. N

1,610 0.982 1.13]C.

554 .338 .36 | C.

5,520 3.87 3.88 | B.

9,480 5.78 6.45 1 A.

3,240 1.98 2,28 1 A,

497 .303 .34 1 B,

480 .293 .34 | B.

765 . 466 .54 | B.

2,520 1.54 1.72 | A,

2,070 1.26 1.45 | A.

2,550 1.55 1.73 | A.

,020 1.84 2.12 | A,

2,690 1.64 22.34

a Di

scharge Jan. 4 to Mar, 16 estimated because of ice.

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 over 12 miles above the mouth of

Kiskiminitas River.
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Records available.—August 18, 1904, to December 31, 1912.

Drainage area.—9,010 square miles.

Gage.—Chain gage attached to bridge; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Ice may affect the relation of gage height to discharge for short periods
during December, January, and February.

Accuracy.—Conditions of flow are practically constant and an excellent low and
medium stage rating curve has been developed. At high stages numerous meas-
urements have been made. There is, however, a marked difference 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 as much as 15 per
cent, and as the variation differs for each flood it is difficult to determine accu~
rately the daily discharge at high stages.

Cooperation.—This station is now mdintained by the Water Supply Commission of
Pennsylvania, which has furnished all the records for 1912.

The following discharge measurement was made by the subsurface method by

R. A. Boehringer, an engineer of the Pennsylvania Water Supply Commission:

December 8, 1912: Gage height, 9.93 feet; discharge, 34,400 second-feet.

Daily gage height, in feet, of Allegheny River at Kittanning, Pa., for 1912,

[Blaine Mast, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
8.8 | 8901550 | 11.60 | 3.95| 2.00| 3.10| 9.30| 5.25| 6.55} 4.60
8.90| 860(18.50|10.40| 8.70| 1.90| 8.00| 11.20 ] 5.10| 5.80| 6.10
8.80| 810 [e23.00 | 9.20] 3.35( 1.90| 2.95[v16.20 | 4.85| 5.40| 56.80
885 | 7.30117.80| 800 3.20| 1.80| 2801210/ 4.60| 5.15| 8.8
8751 6.60{1510{ 7.30| 3.15| 1.8 | 2.55| 9.307 4.40| 4.90| 9.25
X 860 58 (13.80( 6.80( 3.40| 2.40( 2.35] 8201 4.10| 460 9.10
. 8.35| 5.60|13.10| 6.60( 8.55| 2.35| 2,20} 7.80| 3.90| 5.8 | 8.2
7.05| 8.20| 5.70] 12.40| 6.60§ 3.50 | 2.25{ 2.45] 7.30| 3.70| 6.60| 7.45
6.80| 805! 5901230 6.40( 3.20| 210§ 2.60( 7.05| 3.45| 7.90| 7.40
6.55 | 7.90| 590!11.60] 6.40] 2.95{ 2.00| 2.80| 6.40| 3.20] 8.60| 7.30
6.8 | 7.80| 57 [1L.05| 6.20] 2.80| 2.05] 3.20{ 5.90| 3.30| 8.90| 6.90
6.75| 7.65| 550(10.60| 6.10| 2.65| 2.40| 3.30| 5.30| 3.90| 8.00| 6.40
6.55| 7.55| 5.40|10.40| 6.20} 2.50 | 3.30) 3.25] 4.60) 4.30| 7.30| 5.95
6.50 | 7.50| 7.20| 9.70| 6.30| 2.45| 3.10| 3.10| 4.10| 4.20| 6.50 | 5.60
6.30| 750 9.05| 895! 6.90| 2.60| 2.80| 2.90| 3.90] 4.05| 6.10| 525
6.35| 7.50| 9.50| 9.30| 7.40} 4.20| 2270| 2.70| 4.20] 3.90| 6.90| 5.05
6.60 | 7.50|16.40| 9.30 | 7.80| 3.80| 3.15| 2.55] 4.00| 4.20] 6.40| 5.40
7.25( 7.70|13.70( 9.05{ 830 3.65( ¢8.30( 2.40( 4.60| 4.60| 5.70( 5.8
7.80 | 8.05|14.10| 850 | 8.10| 3.40| 5.55| 2.45] 4.35] 4.25| 5.20| 5.60
9.05| 8.30}15.50{ 7.75| 7.85§ 3.20| 5.10) 3.80| 4.20| 4.10{ 490} 525
10.85 | 8.40{17.20( 7.20| 7.60| 2.95| 5.30| 8.651 4.10 | 4.80| 4.70| 4.8
10.60 | 840149 | 6.90] 7.20) 2.8} 6.50| 3.60| 3.95| 5.40 | 4.45| 4.50
9.75 | 8.30]12.60| 6.60] 6.75| 2.60] 6.10| 3.20| 3.85} 6.30 | 4.20| 4.30
9.60| 8.30|12.10} 6.40| 6.20| 2.90| 5.40) 2.8 | 4.30]| 810 3.95| 4.2
9.45| 8.40)11.80{ 6.10] 5.70) 2.85| 4.90]| 2.40] 6.70) 12.10| 3.80| 4.05
9.15| 9.20110.05| 590 | 5.25| 2.60! 4.05| 6.90| 6.50)|13.60| 3.70}| 3.90
9.00 [413.25 } 9.55| 5.80| 4.80| 2.40] 3.70} 10.40| 5.60)12.05| 3.55| 3.8
8.8 | 9.90| 9.10| 570 | 4.40) 2.25| 3.45| 820} 4.95]|10.20| 3.45| 4.00
8.90| 9.30{11.30| 6.00| 4.00| 2.15| 3.20] 7.40{ 4.801 9.00| 3.30} 4.30
875 | aunann €17.35110.75 | 3.90{ 2.10{ 3.05{ 8.40| 4.65( 810 3.20| 5.40
.80 Joeeeen. 17.80 |eeeennn 4.05 f....... 2.95| 870|....... 7.40 [.enennn 9.60

e Maximum, 23.4 feet at 9 a. m.; discharge, 169,000 second-feet.
b Maximum, 16.9 feet at 10 a. m.; discharge, 95,600 second-foet.
¢ Maximum, 9.2 feet at 11 a. m.; discharge, 33,000 second-feet.
@ Maximum, 15.7 feet at 6 a. m.; discharge, 84,200 second-fest.
¢ Maximum, 17.9 feet at 5 p. m.; discharge, 106,000 second-feet.

NotE.—~River reported “frozen” Jan. 8 to Feb. 26. Floating ice Dec. 24 and 25,
- 29809°-—wsPp 323—14—2
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Daily discharge, in second-feet, of Allegheny River at Kittanning, Pa., for 1912.

Day.| Jan. | Feb. | Mar Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
31,000 | 82,400 | 50,000 | 5,710 | 1,600 | 3,720 | 33,700 | 10,300 | 16,500 A
29,000 (112,000 | 41,400 | 5,080 { 1,460 { 3,400 | 47,100 | 9,640 | 12,800 | 14,300
25,800 {164,000 | 33,000 | 4,280 | 1,460 | 3,380 | 88, 8,580 | 11,000 | 12,800
20,800 (105,000 | 25,200 | 3,940 | 1,340 | 3,060 | 53,800 | 7,600 | 9,80 | 30,400
16,800 | 78, 20,800 | 3,830 | 1,400 | 2,540 | 33,700 | 6,960 | 8,780 | 33,400
12,800 | 67,400 | 17,800 | 4,390 2,170 | 26,400 { 6,100 | 7,600 | 32,400
11,900 | 61,600 | 16,800 | 4,740 | 2,170 | 1,920 | 23,900 | 5,580 | 12,800 | 26,
12,400 | 56,100 | 16,800 | 4,620 ,000 | 2,350 | 20, 5,080 | 16,800 | 21,700
12,300 | 55,300 | 15,800 | 3,940 | 1,760 | 2,640 | 19,300 | 4,500 | 24,500 | 21,
13,300 | 50,000 | 15,800 { 3,380 | 1, 3,060 | 15,800 | 3,940 | 29,000 | 20,
12,400 | 46,100 | 14,800 |{ 3,060 | 1,680 | 3,940 | 13,300 | 4,160 | 31,000 | 18,400
11,400 | 42,900 | 14,300 | 2,740 1 2,260 | 4,160 | 10,500 | 5,580 | 25,200 | 15,800

, 41,400 | 14, 2,440 | 4,160 | 4,050 { 7,600 | 6,660 | 20,800 | 13,600
,200 | 36,500 | 15, 2,350 | 3,720| 3,720 | 6,100 | 6,380 | 16,200 | 11,900
32,000 | 31,400 | 18,400 | 2,640 | 3,060 | 3,270 | 5,580 | 5,970 | 14,300 | 10,300
35,100 | 33,700 | 21,400 | 6,380 | 2,850 | 2,850 | 6,380 | 5,580 | 18,400 | . 9,420
, 33,700 900 | 5,340 | 3,830 | 2,540 | 5,840 | 6,380 | 15,800 | 11,000
66,500 | 32,000 | 27,100 | 4,960 | 27,100 | 2,260 | 7,600 | 7,600 | 12,400 | 12,800
70,000 | 28,400 , 4,390 | 11,700 { 2,350 | 6,810 | 6,520 | 10,100 [ 11,900
82,400 | 23,600 | 24, 3,040 | 9,640 5,340 6,380 [ 6,100 | 8,780 | 10,300
98,600 | 20,200 | 22,600 | 3,380 { 10,500 | 4,960 | 6,100 | 8,380 7,980 | 8,580
77,100 | 18,400 A 3,060 { 16,200 ,850 | 5,710 | 11,000 { 7,110 | 7,
57,600 | 16,800 | 17,600 | 2,640 | 14,300 | 3,940 | 5,460 | 15,300 | 6,380 | 6,
53,800 | 15,800 | 14,800 | 3,270 | 11,000 | 3,160 | 6,660 | 25,800 [ 5,710 | 6,380
51,500 | 14,300 | 12,400 | 3,160 | 8,780 | 2,260 | 17, 53,800 ,340 | 5,970
39,000 | 13,300 | 10,300 | 2,640 | 5,970 | 18,400 | 16,200 | 65,700 | 5,080 | 5,580
35,400 | 12,800 | 8,380 | 2,260 ,080 | 41,400 | 11,900 | 53,400 ,740 | 5,340
32,400 | 12,400 | 6,960 | 2,000 | 4,500 | 26,400 | 8 40,000 | 4,500 | 5,840
5,840 { 1,840 | 3,940 | 21,400 | 8,380 | 31,700 | 4,160 | 6,660
5,580 { 1,760 | 8,600 | 27,800 { 7,790 | 25,800 | 3,940 | 11,000
5,970 |....... 3,380 | 29,700 |._...... 21,400 |........ , 800

¢ Discharge Jan. 8 to Feb. 26 estimated because of ice from the flow of West Branch of Susquehanna
River at Williamsport, Blacklick Creek, and Brokenstraw Creek, and from climamé%gic records. Mean
discharge Jan. 8-31 estimated 9,900 second-feet. Mean discharge Feb. 1-26 estima 8,100 second-feet.

NoTE.—Below gage height 15.0 feet, the rating curve used by the commission differs slightly from that
used by the Survey in computation for 1911 published in Water-Supply Paper 303, See foofnotes fo table
of daily gage height for crest discharges.

Monthly discharge of Allegheny River at Kittanning, Pa., for 1912.

[Drainage area, 9,010 square miles.}

Discharge in second-feet.

Run-oft
(depthin
Month. Per m on
. |Maximum.a| Minimum, . 2
um.| Mean sgnlglaézie area).
39,700 |..oaenan.. 13,100 1.454 1.676
3200 foeeeeennnnnn 11,900 1.321 1.425
106,000 11,000 | 42,394 4.705 5.424
169, 000 12,400 , 467 5.046 5.630
, 000 5,580 3 2.091 2.411
6,380 1,760 3,605 .400 .446
33,000 1,340 5,623 624 719
41,400 1,920 7,970 .885 1.020
95, 600 5,460 | 17,799 1.975 2.204
65,700 3,040 { 15,532 1. 1.987
31,000 3,940 , 585 1.397 1.559
354800 5,340 | 14,571 1.617 1.864
169,000 - .oovn.n... 17,400 1.937 26.365

a Crest discharge where available,
Nore.~See footnotes to table of daily discharge.



ALLEGHENY RIVER BASIN. 19

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 December 31, 1912.

Drainage area.—1,720 square miles.

Gage.—Chain gage attached to bridge; datum unchanged.

Channel.—Probably permanent.

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

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

Winter flow.—Ice may affect the relation of gage height to discharge for short periods
during December, January, and February.

Cooperation.—This station is now maintained by the Water Supply Commission
of Pennsylvania, which has furnished all the records and data for 1912.

The following discharge measurement was made by R. A. Boehringer, an engineer
of th¢ Water Supply Commission of Pennsylvania:
December 6, 1912: Gage height, 6.43 feet; discharge, 3,310 second-feet.

Daily gage height, in feet, of Kiskiminitas River at Avonmore, Pa., for 1912.

{Ralph Fickes, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
9.65{11L.24| 7.85| 8521 9.00 | 3.58| 4.38| 5.94| 6.04| 6.02| 4.92| 3.38
8.40111.29| 6.15| 88| 7.70| 3.41| 3.68| 5.21 | 10.84 | 5.35| 4.80| 3.30
7.22110.78 | 5.30 1 10.08| 6.98 ) 3.30 | 3.45| 5.40 [019.06 | 4.92| 4.55| 3.68
6.50 | 10.51 | 4.90| 8.54| 6.14 | 3.35| 3.88| 5.32|15.46| 4.65] 4.24| 4.30
5.92110.05| 4.64| 7.59| 5.70( 3.24| 3.74| 4.68(10.08| 4.22| 3.96| 3.8

56.00 { 10.15 | 4.44) 6.92} 5.40 | 3.15| 3.80 | 4.30| 8.38| 405 3.92] 5.94
6.80110.25) 4.29] 6.45] 5.65) 3.15] 3.50| 3.96] 7.35| 3.78| 470} 7.00
6.80 | 10.36 | 4.84| 7.08] 6.89| 3.15] 3.12] 3.77| 7.31| 3.70| 8.66| 5.95
6.60110.0L | 6.70| 6.35]| 6.62| 298] 292 3.69| 6.18| 3.61| 6.96| 5.30
6.40| 9.70| 6.08} 5.90| 5.8 | 2.72| 2.80( 3.65| 5.20| 3.92| 6.20 | 4.62
6.40| 9.40! 5.30{ 5.52| 5.40[ 2.79( 3.16| 3.98| 4.75| 550( 5.70{ 4.7
6.40| 9.38] 5.22{ 5.20| 5.20| 2.76 | 3.32| 4.82| 4.38| 4.45| 520 | 4.42
6.35| 9.40| 7.56| 5.45| 5.50 | 2.68| 3.04| 4.60 | 4.15| 3.90| 4.98| 3.62
6.05| 9.55| 6.59| 560 | 6.04{ 2.62| 2.88| 48| 3.90| 3.60| 4.95! 3.65
5901 9.48|1L.70 ) 5.38} 5.38| 2.68] 2.62 ] 4.82)] 3.80| 3.40} 525 4.06
590] 9.35|15.65| 5.46] 5.85| 8.45| 3.20| 4.40| 3.98| 3.39| 4.70| 4.02
5.7561 9.35110.80 | 5.40| 12.90 | 16.25 | 4.82| 3.90| 4.80| 3.30| 5.02| 4.00

. 5.8 9.45110.58| 8.85! 9.62| 9.52| 6.82) 3.62! 4.08| 3.25] 4.25| 3.8

12401 9.92110.45) 890 7.81 | 7.18| 9.65| 4.22| 4.8 ] 3.42| 416} 4.08

16.12 | 12.45  11.70 | 7.45| 6.90 | 5.85| 6.72| 9.46| 4.95| 3.52] 3.94| 4.42

15.55 | 14,13 [¢23.87 | 6.65 | 6.14| 5.32(12.10 | 7.68 | 4.20| 3.72| 3.98| 4.02

] 14.80116.18 | 19.74 | 6.10 | 5.52| 4.96|16.60| 6.33| 3.72} 3.44} 3.8 | 3.70
13.90 | 13.18 {12.46| 6.10 | 5.12| 4.55| 9.88| 6.75 | 3.68| 5.80] 3.76 | 3.40
1502 | 12.58 1 12.30 1 6.04 | 4.75] 4.32111.75) 6.75| 7.40| 8.46| 3.74| 3.55

14.20 | 12.45 | 13.35 | 5.52| 4.42| 4.20{13.08| 5.55| 9.60| 9.54| 3.60] 3.74

13.22 1616.70 | 10.30 | 5.20| 4.16] 3.90] 9.35) 4.70] 7.70 [410.60 ) 3.68) 3.70

12,95 le17.72 | 9.00| 5.28| 3.90| 3.68| 7.60{ 4.83}11.63| 8551 3.58| 3.60

11,951 12.27 1 9.35| 6.26| 3.78| 3.52}| 6.29| 5.11 | 9.88] 7.20] 3.51 | 4.22

11.781 8.62 | 11.68| 5.82| 3.75] 3.72| 5.94| 5.32] 7.55] 6.25| 3.40 | 4.09

12.70 |....... 12.58 | 9.12| 3.85| 4.20| 6.94] 4.8 6.80| 5.65| 3.15) 4.75

11.95 |....... 9.80 |ceeunnn 3.90 |....... 6.05| 4.8 {....... 522 ...... 9.82

6 Maximum, 22.3 feet at 5 p. m.; discharge, 47,400 second-feet.

bt Ft"i‘;g Jan. 6 to Feb. 26. Ice broke and gorged Jan. 19 and gorge remained until Feb. 27, when it went
out at 1.30 a. m.

¢ Maximum, 28.0 feet during night; discharge, 69,400 second-feet.

d Maximum, 11.0 feet at s?ga. m.; discharge, 12,200 second-feet.

¢ Maximum, 19.2 feet at 8.30 8. m.; discharge, 36,500 second-feat.
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Daily discharge, in second-feet, of Kiskiminitas River at Avonmore, Pa., for 1912.

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

1,110 | 1,790 | 3,600 | 3,730 | 3,710 2,350 | 956
978 | 1,190 | 2,690 | 11,800 | 2,860 | 2,220 { 900
900 | 1)oto| 2,920 | 36,000 { 2,350 | 1,960 | 1,180
935 | 1,360 | 2,820 | 24,400 | 2,060 | 1,670 | 1,720
861 1,240 2,090 | 10,200 | 1,650 | 1,430 | 1,
82| 1,200 1,720 | 7,120 1,500 | 1,390 | 3,600
802 1,040 1,430 | 5,500 | 1,270 | 2,110 | 5,000
go2| 783 |1.260| 5,440 1,200 | 7,590 | 3,620
602! 653 1,200! 3,010 | 1,130 | 4,950 | 2,800
540 | 580 | 1,160 | 2,680 | 1,390 | 3,940 | 2,030
575 | 809 1,440 | 2,160 | 3,040 | 3,300 | 2,160

3,480 | 4,620 | 9,010 2,390 1, 1,410 | 1,830

2,820 | 15,000 { 5,990 | 1,630 | 1,220 | 1,440 | 1,480

7400 | 27,900 | 4,110 | 1,220 | 1, 1,340 | 1,200

1,960 ( 9, 4660 | 1,190 | 3,420 | 1, g

1,740 | 14,100 | 4,660 | 5,570 | 7,250 [ 1,240 | 1,080

1,630 | 17,600 | 3,110 | 9,280 [ 9,160 | 1,120 | 1,240

1,380 | 8,810 2,110 [ 6,020 | 11,300 | 1,190 | 1,200

1,190 | 5,870 | 2,310 | 13,800 | 7, U110 1)1

1,060 | 4,060 | 2,570 | 9,820 | 5,280 | 1,050 | 1,650

1,220 | 3,600 | 2,820 | 5,800 | 4,000 | 970 | 1,540

. 1,630 4,920 2,310 | 4,730 | 3,220 | 802 | 2,160
3oLt 9,660 |........ 1,380 |....... 3,740 | 2,220 ... 2,700 |....... 9,700

@ Discharge Jan. 6 to Feb. 26 estimated because of ice from flow of Blacklick Creek at Blacklick, Pa.,
and from climatologic records. =Mean discharge Jan. 6-31 estimated 2,700 second-fest. Mean dlsci:arge
Feb. 1-26 estimated 2,800 second-feet. The rating curve used by the Water Supply Commission of Penn-
sylvania differs slightjy, below gage height 13.0 feet, from that used by the Survey in computing values for
1911 published in Water-Supply Paper 303. See footnotes to table of daily gage height for crest discharges.

Monthly discharge of Kiskiminitas River at Avonmore, Pa., for 1912,
[Drainage area, 1,720 square miles.]

Discharge in second-feet.
T Run-off
(depthin
Month. Per inches on
Maximum.s| Minimum,| Mean. | square draa!:mage
ile. oa).
3,220 | 1.87 2.158
4,390 2.552 2.752
11,100 6.453 7.440
4,770 2.7973 3.094
3980 | 2314 2668
2,670 1.552 1.731
£000| 2840 3.
2,670 1.552 1.789
6,260 3.640 4,061
2,850 1.657 1.910
2,130 1.238 1,381
s 1.163 1.341
4,240 | 2.468 33.610

a Crest discharge used when avaijlable. See footnotes to table of daily gage height.
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 Decem-
ber 31, 1912.
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Drainage area.—386 square miles.

Gage.—Chain gage attached to bridge; datum unchanged.

Channel.—Fairly permanent.

Discharge measurements.—At high and medium stages made from the upstream
side of the highway bridge; at low stages made by wading at a section just above
the bridge. Extreme high-water measurements are made from the coal tipple
one-fourth mile above the bridge, but no measurements have been made from it
in the last few years.

Winter flow.—Ice may affect the relation of gage height to discharge for short periods
during December, January, and February. :

Cooperation.—Since January 8, 1907, station has been maintained by the Water
Supply Commission of Pennsylvania, which supplied all the records for 1912.

Remarks.—Changes in rating curves necessitated by the reconstruction of the high-
way bridge were discussed in Water-Supply Paper 263, page 43. The rating curve
used in 1912 differs above 1,800 second-feet from that used in previous years as a
result of 5 discharge measurements made during 1912 and 1913 (before the prep-
aration of this report).

Discharge measurements of Blacklick Creek at Blacklick, Pa., tn 1912.

Gage Dis-
Date. Hydrographer. hsiﬁxt‘ charge.
Feet. Sec.-ft.
Feb. 1| R.A.Boehringere...........ccc.civmivmannann. e teeceieemenacaaannaaan 2.95 b 305
Dec. 6 [..... L L I 5.30 52,370

a An engineer of the Water Supply Commission of Pennsylvania.
b Measurement made by the subsurface method.

Daily gage height, in feet, of Blacklick Creek at Blacklick, Pa., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec.
4.97| 3.01| 3.97| 4.68 | 4.88| 2.67| 2.52| 3.44| 3.45| 3.48| 3.48| 2.68
4.29 2991 3.64 | 549 | 4.42| 2.62| 2.46| 3.24| 817 3.26| 3.4 | 2.82
4,07 | 2.98| 3.36 | 580 | 4.05| 2.67| 2.48| 3.50 |el11.86 | 3.16} 3.28 ; 3.53
3.731 2.82) 3.32| 478 3.82| 2.61| 246} 3.22| 7.98| 3.06| 3.14| 3.18
3.28( 276| 3.26 | 4.44| 3.58| 2.56 | 2.60| 2.98| 549 2.96{ 3.04 | 3.84

53.29 | 2.74| 3.16 | 4.14 | 3.54| 2.55 | 2.62 | 2.86| 4.65| 2.87| 2.98| 4.98
3.29] 2.72| 3.13| 4.08| 3.60| 2.55| 2.57 | 2.78| 4.20| 2.78| 3.58 | 4.88
3.37| 270 | 3.42| 4.33| 4.10| 2.48| 2.40| 2.72| 3.96| 269} 4.14| 411
3.39] 298| 4.38| 3.92| 3.94| 2.40] 2.31| 2.68| 3.56| 3.16| 3.69 3.72
3.44| 2.84| 3.80| 3.72| 3.71,| 2.33| 2.52| 2.84| 3.32| 3.24| 3.60] 3.4
3.31 (b2.77 | 3.55| 3.58 3.46| 2.26| 2.76 | 2.98] 3.16| 2.92] 3.53| .68
3.23] 2.62| 3.62| 3.48| 3.42| 2.22| 2.60| 3.63| 3.06| 2.80| 3.46| 3.83
3.09| 2.66 | 4.56 | 3.94| 3.76 | 2.22| 2.50| 3.48| 2.96| 2.74| 3.41 |b3.78
316! 256 | 3.95) 3.74( 3.611 2.20]| 2.44} 3.37| 2.88% 2.72( 3.40) 3.51
3.01| 250 | 7.89| 3.60| 3.38| 2.56| 2.90| 3.28) 2.8 | 2.70| 3.31}] 3.16
2.97| 2.43| 6.91| 3.64 [c584 14810} 2.8 | 3.09| 3.11| 2.62| 3.20] 3.14
2.971 2.44| 5.44| 3.61 6.04 | 6.46| 3.53 | 2.88) 2.99| 2.60| 3.10| 3.10
3.03| 2.46| 5.48 | ¢5.99| 5.08 | 4.70| 570 2.80| 2.87| 2.58| 3.04 | 3.16

74.47| 2.72 | 5.40 | 4.74 | 4.46| 3.97| 4.32| 2.82| 3.18| 2.82| 3.00| 3.28
4.53 |794.42 | 5.62 | 4.39 | 4.12| 3.58 | 3.58| 4.01] 3.08| 3.08| 2.98| 3.16

.13 ] 4.56 [210.20 | 4.06 | 3.76 [ 3.39 |46.00 | 3.90| 2.80 2.84| 2.94| 3.18
771 4.98| 7.36 | 3.76 | 3.52| 3.38| 6.38| 3.84| 2.70| 2.72| 2.8} 3.19
.79 | 4.18| 5.48 | 3.88 | 3.32| 3.20| 4.62| 3.8 | 3.10| 589 | 2.83| 3.08
051 3.82} 639 3.70| 3.17| 3.25| 4.80| 3.64| 4.28| 531 | 2.80] 2.92
3.8 ] 3.8} 6.16| 3.55) 3.06 | 3.11] 4.78 | 3.30| 4.00176.60| 2.82|k2 86

e Maximum, 12.9 feet at noon; discharge, 21,000 second-feet.

b Creek frozen across.

¢ Maximum, 7.36 at 6 p. m.; discharge, 6,240 second-feet.

d Maximum, 9.6 feet at 2 p. m.; discharge, 11,200 second-feet.
¢ Maximum, 6.42 feet at 1 p. m.; discharge, 4,300 second-feet.
7 Ice going out.

g On Feb. 20 ice gorge about 15 feet high formed one-half mile above gage; went.out on Feb. 26.
& Maximum, 11.1 feet at 1 p. m.; discharge, 15,200 second-feet.
§ Maximum, 7.9 feet at 7 p. m.; discharge, 7,370 second-feet.

J Maximum, 7.1 feet at 6 p. m.; discharge, 5,690 second-feet.
kIce all out of creek,



22 SURFACE WATER SUPPLY, 1012, PART IIL

Daily gage height, in feet, of Blacklick Creek at Blacklick, Pa., for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.55 (a6.60| 5.14 | 3.54 | 2.92] 2.88| 4.02| 8.20| 3.66| 6.20| 2.79| 2.80
3.35 |8.40| 4.71| 3.50| 2.82| 2.82| 3.68| 3.88| 4.38| 504 2.76{ 2.92
3.18 | 5. 5.40 | 3 2.781 2.66| 3.38| 3.49| 3.78 | 4.45| 2.73| 2.91
3.18 | 4.54 :98 | 3.91] 2.81| 2.62| 3.50| 3.42| 3.66| 4.06| 2.66| 2.75
3.25 j..uoen .| 5.74| 5.62| 2.93| 2.58 | 3.40( 3.32| 8.72| 3.78| 2.66| 8.76
313 |.eenens 516 |oco....| 2.82....... 3.14| 3.29|....... 3.56 |eeuuan. 5.38

@ On Feb. 20 ice gorge about 15 feet high formed one-half mile above gage; went out on Feb. 26.
b Maximum, 9.6 feet at 7 8. m.; discharge, 11,200 second-feet.

Daily discharge, in second-feet, of Blacklick Creek at Blacklick, Pa., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
195 146 551 558 | 577 | 577 198
179 128 | 437 7,940 | 448 551 | 248
195 134 590 (17,500 | 395 459 | 611
175 128 426 | 7,540 347 385 405
158 | 172 312 | 2,660 | 304 338 338
156 179 | 264(1,570| 268| 312/ 1,940
156 162 2331 1,140 233 646 | 1,
134 10| 212 933 202 | 1,090 | 1,060
110 86 1981 632 395] 723 745
91 146 256 481 437 660 551
73 312 395 288 611 716
64 172 681 347 | 240 829
64 140 5771 304 219 532 790

122 508 272 212 525 597

159 | 280 459] 264| 205| 476| 395
7,790 | 264 360 370 179 415| 385
4,380 611 272 316 172 365 365
1,620 | 3,000 240 268| 166| 338) 395
941 | 1,250 | 248 | 406 248| 320) 459
646 646 | 974 356 | 356 312| 395
520 | 3,610 | 885| 240| 256 296 405
514 | 4,220 837 205 212 272 410
415 | 1,540 829 365 | 3, 252 356
442 (1, 688 | 1,210 | 2,390 240 288
370 | 1,710 470 965 | 4,660 ] 248 264
272 982 415 702 | 3,880 236 240
248 | 716 | 869 1,300 2,010 | 226| 288
192 514 584 790 | 1,370 216 284
179 538 702 | 1,0 192 | 222
166 523 481 745 7 192 775
....... 385 464 |.......| 632].......] 2,500

NoTE.—Open-water discharge rating curve used throughout year.

See footnotes to table of daily gage

height. -
Monthly discharge of Blacklick Creek at Blacklick, Pa., for 1912.
- [Drainage area, 386 square miles.]

' Discharge in second-feet. Run-off

g th in

Month. Per es on

Maximum.e| Minimum. | Mean. | square ge

mile. area).

RELTRE o PN 1,930 308 675 1.749 2.017
February. 11,200 119 1,006 2. 606 2.811
March...cceciseeeaenonnnenmemariiriiaeacaans 15,200 380 2,583 6. 692 7.715
April... 4,300 577 1,217 3.153 3. 518
) e eraceneenanicaeeenaaaacaaaann 6,240 233 908 2.352 2,711
June.....ceeuee 11,200 59 689 1.785 1,992
July........ 7,370 86 791 2.049 2. 362
August ..o 974 198 489 1,267 1.461
September..... 21,000 205| 1,716 | 4.446 4.961
ber. . 5,690 166 853 2.210 2. 548
November 1,090 192 419 1,085 1.210
December 2, 500 198 622 L1611 1.857
The year 21,000 59 997 2, 584 35.163

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



SURFACE WATER SUPPLY, 1912, PART IIIL 23

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 December 31, 1912.

Drainage area.—390 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged. The elevation
above sea level of the zero of the gage is 1,679.89 feet.

Channel.—Practically permanent.

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

Floods.—The flood of July, 1912, reached a stage of 20.8 feet referred to the present
gage.

Winter flow.—Ice may affect the relation of gage height to discharge for short periods
during December, January, and February. .

Accuracy.—The discharge rating curves for this station are poorly defined above
2,500 second-feet, being simply extensions, and all discharge values above that
point should be used with due regard for this fact. .

The following discharge measurement was made by C. T. Bailey:
September 4, 1912: Gage height, 2.98 feet; discharge, 194 second-feet.

Daily gage height, in feet, of Tygart River at Belington, W. Va., for 1912,

[S. A. Campbell, observer.]

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov. | Dec,
5.0 5.7 3.95| 2.73 | 3.24| 4.1 3.411 2.99| 2.50 [ 2.64
4.4 5.0 3.95| 2.69| 3.0 4.5 3.751 2.90| 2.53| 2.51
4.0 5.4 3.85| 2.63! 3.0 3.95] 3.21| 2.82| 2.53| 2.80
3.95 ] 5.5 3.60 | 2.62) 3.43] 3.6 3.001 2.72| 253 2.81
3.8 5.1 3.55 1 2.58 | 4.3 3.37 | 2.82 ) 2.54| 2.52| 3.20
3.7 4.7 3.49 1 2.54 | 4.6 3.19| 270 | 2.51| 2.49| 4.1
3.66 ] 4.45 | 3.44) 2.53) 3.11 | 3.07{ 2.64 | 2.48| 2.64| 4.8
3.75 | 4.2 4.8 2.50 | 3.23| 2.97| 2.52| 2.48| 6.7 4.0
4.45 | 4.3 5.7 2.46 | 3.38) 2.87! 2.51} 2.44| 5.6 3.85
4.6 4.15 4.8 2.40 | 3.9 2.82| 2.46 | 2.40| 4.6 3.65
4.7 4.0 4.2 2.44 | 3.55| 2.78 1 2.37| 2.35| 3.7 3.40
4.351 3.8 5.5 2.28 | 3.85| 2.75| 2.30| 2.35| 4.45| 3.27
5.0 3.44 | 10.3 2,18 3.42| 2.68 | 2.30 | 2.30| 3.28 ¢ 3.27
6.9 3.42 | 7.3 2,19 3.28) 2.67] 2.23| 2.27| 3.20| 3.20
6.3 3.47 | 6.8 2,18 | 3.23| 262 2.20| 2.26| 3.22| 2.91
....... 3.6 |12.2 3.38 | 6.4 2.28 | 3.7 2.57| 2.46 | 2.23 | 3.15| 2.88
8.4 4.45 ] 12.0 2,62 3.75| 2.54) 2.57 ) 2.23) 3.06 | 2.90
6.0 4.451 7.1 3.6 3.8 2,531 2.57| 2,22 3.00| 2,92
. 5.1 5.9 5.7 4.0 | 11.1 2,52 2.57| 2.22| 2.92| 2.95
9.1 {eb.5 5.4 4.8 5.0 4.0 6.3 2,67 2.42| 2.22| 2.86| 2.85
7.6 6.3 6.7 4.35| 4.45| 4.05| 6.2 3.40 | 2.44| 2.22| 2.84| 2.82
5.1 7.8 7.9 4.0 4.0 3.5 8.9 3.33| 2.38| 2.44| 2.80| 2.81
4.6 6.3 7.0 4.0 3.7 3.55 | 11.7 3.19| 2.31| 2.50| 2.73| 2.80
4.5 5.9 7.0 4.7 3.5 3.6 5.7 3.17 | 4.6 2.50§ 2.64] 2.9
4.4 5.4 9.0 4.3 3.34) 4.6 |17.4 2.99 | 5.5 2.64 | 2.57| 2.80
4.0 5.2 7.2 4.0 3.191 56 |13.8 2.06 | 4.45| 2.87| 2.70| 2.75
3.75 | 11.6 7.5 3.85| 3.08| 4.4 6.0 2.87 | 3.65) 2.86] 2.64| 2.8
3.9 9.2 4.9 3.7 2.981 3.8 5.2 3.39| 3.34| 2.78| 2.61| 3.12
5.0 5.9 5.0 3.76| 2.93| 3.6 4.056 | 2,97} 3.21| 2.70| 2.50] 3.65
9.7 eeee-| 8.4 3.80  2.95| 3.39| 5.0 2.8 3.05] 2.62| 2.50} 3.9
T4 |oeeeo.. 7.5 jeeenens 2.88 |....... 4.7 3.21 ... 2.55 |oea.... 10.2

a Gage height Feb. 20 to top of ice.

NoTte.—Relation of gage height to discharge affected by ice about Jan. 9-19 and about Feb. 4-20. Observer
reported as follows: “Jan. 12, river at gage and at control frozen over; average thickness of ice, 6 inches.
Jan. 19, ice going out; average thickmess of ice, 8 inches. Feb. 5 to 16 river at gage and at control frozen
over; average thickness of ice, 4 to 6 inches.”’
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Daily discharge, in second-feet, of Tygart River at Belington, W. Va., for 1912.

Day. Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | 8ept. | Oct. | Nov. | Dec.

570 117 260 679 350 197 84 110
570 108 183 896 505 172 89 86
522 96 183 603 269 151 89 146
407 94 334 435 200 128 89 149
385 87 745 333 151 91 88 265

359 80 904 262 123 86 82 679
338 78 216 222 110 81 110 | 1,070
1,020 73 257 162 88 81 | 2,390 628
1,560 67 313 164 86 74 ] 1,580 554
1,020 59 546 151 78 68 954 458

694 65 385 141 64 61 481 346
1,440 45 522 134 54 61 868 292
5, %g 34 329 119 54 54 296 292

2380 34 257| 108| 41{ 49{ 23| 17

2 45 452 97 78 45 248 167
7,830 94 475 91 97 45 219 172
2,620 407 498 89 97 44 178
1,560 595 | 6,760 88 97 44 178 186
1,130 595 | 2, 117 71 44 162 159

151 |....... 1,010 269 |....... 93 [aaunenn 5,720

NoT1E.—Daily discharge computed from two rating curves fairly well defined between 40 and 2,500 second-
feet and poorly defined above 2,500 second-feet. The 1907-1911 rating curve was used Jan. 1 to July 25,
1912, and a new curve from Julv 26 to Dec. 31, 1912. The change in rating eurve is based on two discharge
measurements made Sept. 4, 1912, and Mar. 30, 1913 (before the greparation of this report). The new
curve was made to coincide with the old above 4,900 second-feet. See ‘‘ Accuracy.”

Discharge Jan. 9-19 and Feb. 4-20 estimated, because of ice, from gage heights, observer’s notes, climato-
logic records, and discharge of adjacent drainage areas, as follows: Jan. 9-19, 500 second-feet; Feb. 4-20,
400 second-feet. These estimates of discharge for periods when the relation of gage height to discharge is
believed to have been affected by ice are based on insufficient data and therefore should be used with caution.

Monthly discharge of Tygart River at Belington, W. Va., for 1912.

[Drainage area, 390 square miles.]

Discharge in second-feet. (guntf ?n
= €]
Month. Per | incheson ;&a%cy“:
Maximum, | Minimum.| Mean. | square d;a;i;gge
mile. *
3.13 3.611 D.
3.13 3.38 | D
4.95 5.71| C.
2.02 2.25 | B.
3.21 3.70 | B.
769 .86 | B.
5.13 5.91]C.
.628 .72 | B,
.638 .71 | B.
.233 271 C.
.846 .94 | B.
1.19 1.87 | B.
2.16 29.43

NoTte.—8ee footnote to table of daily discharge.
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TYGART RIVER AT FETTERMAN, W. VA.

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

Records available.—June 3, 1907, to December 31, 1912.

Drainage area.—1,340 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged. The elevation
above sea level of the zero of the gage is 957.86 feet.

Channel.—Practically permanent; 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 are available. The
flood of July, 1912, reached a stage of 29.1 feet, the highest recorded since the
station was established.

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

The following discharge measurement was made by C. T. Bailey:
September 2, 1912: Gage height, 5.06 feet; discharge, 1,860 second-feet.

Daily gage height, in feet, of Tygart River at Fetterman, W. Va., for 1912,

[Joseph Gerken, observer.)

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
9.4 7.0 6.1 7.2 5.25 | 3.88| 4.75¢ 5.4 6.2 4.3 3.70 | 3.68
7.4 6.0 5.8 6.4 5.3 3.83| 4.5 5.2 5.3 4.2 3.68| 3.72
64 5.7 5.6 7.4 5.2 3.68| 4.25] 5.0 4.65] 4.1 3.58 | 3.78
5.8 5.4 5.2 7.1 4.95| 3.68| 4.15] 4.8 5.051 4.0 3.50 | 3.88
5.5 5.1 4.9 6.3 4.7 3.66 | 5.05| 4.4 4.7 3.98 | 3.50 | 4.15
4.9 |e5.0 4.75| 5.8 4.55] 3.70) 53 4.251 4.2 3.78 | 3.50 | 5.6
4.75 | 5.0 4.7 5.3 4.551 3.90} 5.2 4.1 4.0 3.60 | 4.2 6.1
4.7 |e4,7 4.55 | 5.5 4.7 3.76 | 4.25| 4.05] 3.95] 3.50| 8.8 5.7
4.5 |24.55| 5.0 5.4 5.7 3.70{ 4.25| 3.99 3.85| 3.42| 7.6 5.5
4.95 |ad.4 5.7 5.3 5.7 3.56 | 4.35) 3.97) 3.72] 3.40| 6.0 5.4
5.3 4.3 5.7 5.15| 5.2 3.48 | 4.65| 3.95| 3.60| 3.40; 5.25] 4.6
5,25 |a4.3 5.6 4.95] 5.15| 3.46 ] 4.25| 4.0 3.58 | 3.40 | 4.8 4.2

e4,9 [a4.3 6.7 4.8 110.6 3.281 4.15| 4.2 3.52| 3.38| 4.6 4.1
4.8 4.5 8.8 4.6 8.2 3.131 4.4 3.92) 345] 3.35| 4.5 4.0
4,8 |e4.2 | 12.0 4.65 | 6.8 3.23| 3.95| 4.0 3.381 3.50 | 4.4 4.0
4.7 |e4.0 | 14.8 4.5 8.9 3.36| 3.87 3.97| 3.35| 3.48} 4.3 4.0
4.5 |e4.3 | 1L6 4.35 | 12.8 3.70 | 4.1 3.95) 3.18| 3.42 | 4.3 4.05
45 (c4.6 8.1 6.3 9.1 4.0 5.6 3.87| 3.25| 3.40] 4.2 4.15
10.7 4.9 6.7 6.2 7.3 4.7 9.0 3.87( 4.1 3.42( 4.1 4.05
12,1 6.3 8.8 5.7 6.3 4.8 7.2 4.7 4.1 3.38{ 4.0 3.95
8.4 Q.5 | 10.2 5.15| 545 4.756| 5.7 4.5 3.85| 3.35| 4.0 3.9
7.2 |10.0 | 11.2 5.05| 5.1 4.55 | 9.7 4.45] 3.78{ 3.30 | 4.0 3.85
8.0 7.9 9.2 4.9 4.8 4.75 | 12.3 4.451 4.3 3.42 | 38.98) 3.95
5.6 7.0 | 10.4 4.95| 4.55| 4.85| 7.2 4.4 6.2 3.52 | 3.95§ 4.0
5.45| 6.2 |10.8 4.95| 4.4 5.05 | 24.4 4.25| 6.4 3.65 | 3.95| 4.05
5.4 7.5 7.7 4.751 4.25| 5.8 | 15.4 4.15| 5.9 3.681 4.0 4.1
5.1 | 14.0 6.8 5.05| 4.05]| 5.7 1.5 4.5 5.3 3.95¢ 3.98{ 4.25
4.85 10 7 6.1 5.2 3.96| 535 5.8 4.4 4.8 4.0 3.90 | 4.6
5.8 7.1 6.0 5.1 3.93| 5.0 5.3 4.45| 4.6 3.90 | 3.90 | 4.8

11.7 eeee.] 10.2 5.15| 3.98| 4.65]| 5.7 4.35| 4.4 3.82 | 3.75| 6.6
9.2 |....... 9.0 |....... 3.90 |....... 5.8 4.2 |....... 3.78 |.......| 12.2

e Gage height to top of ice.

NorE.—Observer reported floating ice, shore ice, river partly frozen over, and control section open Jan,
5-17 and Feb. 3-10; average thickness of ice at gaging section 1 to 5 inches; ‘and thin ice on the river Dec,
14-28. The relation of gage height to discharge was probably not materially affected by ice during 1912,
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Daily discharge, in second-feet, of Tygart River at Fetterman, W. Va., for 1912,

Day. Jan. | Feb. | Mar, | Apr. | May. |June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
1 3,740 | 5,740 | 2,250 438 | 1,400 | 2,510 | 3,920 802 323 312
2 3210 | 4,280 | 2,330 404 | 1,040 | 2,160 | 2,330 699 312 335
3 2,850 | 6,110 | 2,16C 312 750 | 1,820 | 1,250 607 258 372
4 2,160 | 5,550 | 1,740 312 653 | 1,480 | 1,900 525 218 438
5.. 1,650 | 4,100 | 1,320 301 | 1,900 916 | 1,320 510 218 653
6.. 1,400 | 3,210 | 1,110 323 | 2,330 750 699 372 218 | 2,850
7 1,320 [ 2,330 | 1,120 | 451| 2,160| 607 | 525 268 | 699 | 3,740
8 1,110 | 2,680 | 1,320 360 750 566 488 218 | 8,340 | 3,030
9 1,820 | 2,510 | 3,030 323 750 518 418 181 | 6,480 | 2,680
10.. 3,030 | 2)330 | 3, 248| 89| 503| 33| 1723, 2,510
11 3,030 | 2,080 | 2,16C 210 | 1,250 488 268 172 12,250 | 1,180
12 2,850 | 1,740 | 2, 200 750 | 525 | 258 | 172 1,480 699
13 4,820 | 1,480 | 12,100 128 653 699 228 164 | 1,180 607
14 8,720 | 1,180 | 7,590 87 607 466 195 153 { 1,040 525
15.. 15,100 | 1,250 | 5, 112 488 | 525| 164 | 218| 916 52
16.. 21,400 | 1,040 | 8,910 157 431 503 153 209 802 525
17 14,200 859 | 16,900 323 607 488 98 181 802 566
18, 7,410 | 4,100 [ 9,290 5251 2,850 431 118 172 699 853
19 4820|3920 5920]1,320| 9,1001 431| 607! 181} 607 566
20.. 8,720 | 3,030 | 4,100 | 1,480 | 5,740 | 1,320 | 607 | 164 | 525| 488
2., 11,400 | 2,080 | 2,500 | 1,400 | 3,030 | 1,040 | 418| 153 525| 451
22 13,300 | 1,900 | 1,990 | 1,110 | 10,400 978 372 134 525 422
23 9,480 | 1,650 | 1,480 | 1,400 | 15,700 | 978 | 802 | 181 510 488
2 11,800 | 1,740 | 1,110 | 1,570 | 5,740 | 9016 | 3,920 | 228 | 488 | 525
25 12,500 | 1,740 916 | 1, 3 750 | 4,280 296 488 566
26.. 6,660 | 1,400 750 | 3,210 | 22,900 3,380 312 525 607
o7 5,000 | 1,900 | 566 | 3,030 | 6, 1,040 | 2,330 | 488 | 510 750
28 3,740 | 2,160 495 | 2,420 | 3,210 916 | 1,480 525 451 | 1,180
29 3,560 | 1,990 473 11,820 | 2,330 978 | 1,180 451 451 | 1,480
30 11,400 | 2,080 | 510 | 1, 3,030 | 859 '016| 2307| 354 4,640
3L.. 9,100 |....... 451 [oeeenn. 3,210 699 |..ov.ea| 372 0....... 15, 500

Nortk.—Daily discharge determined from a rating curve well defined between 63 and 24,300 second-feet
(gage heights 3.0 t0 16.0 feet). The open-channel rating curve was applied throughout the year. See foot-
notes to table of daily gage height.

Monthly discharge of Tygart River at Fetterman, W. Va., for 1912.

[Drainage area, 1,340 square miles.]

i nd-feet.
Discharge in second-feet, Id{e“nt'lf ?n
D!
Month. Per ches on ;*acmu-
. : drainage ¥
Maximum. | Minimum. | Mean. square area)
mile. .
................................ 15,300 1,040 4,170 3.11 3.58 | D.
19, 600 525 3,970 2.96 3.19 | D,
N 21,400 1,110 6,820 5.09 5.87 | B,
. 6,110 859 2,610 1.95 2.18 | A,
. 6, 900 451 3,380 2.52 2.90 | A,
. 3,210 87 904 .675 W75 A,
. 45,300 431 5,040 . 76 4.34 | B.
N 2,510 431 888 .663 .76 1 Al
N 4,280 98 1,170 .873 97 1 AL
N 802 134 312 .233 .27 | B.
8,340 218 1,190 .888 .99 | A,
............................... 15,500 312 1,610 1.20 1.38 | A,
.......................... 45,300 87 2.680 2.00 27.18

NoTE.—See footnote to table of daily discharge.

BUCKHANNON RIVER AT HALL, W. VA,

Location.—At highway bridge at Hall, W. Va.
Records available.—June 7, 1907, to May 25, 1909, when station was discontinued

because of backwater from the dam at Boulder.

Water-Supply Paper 263, pages 48-49.
. Gage.—Chain gage attached to bridge; datum unchanged.

-

Conditions fully described in
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Discharge measurements.—On September 3, 1912, the station was visited and the
following discharge measurement made by C. T. Bailey: Gage height, 3.60 feet;
discharge, 195 second-feet. This measurement indicates backwater.

Flood levels.—On the same date (Sept. 3, 1912) the elevations of the bench
marks were checked with a wye level and the elevations of the floods of 1888 and
July, 1912, referred to gage datum were determined. The high water of 1888
reached a gage height of about 17.0 feet and that of July, 1912, about 16.0 feet.

WEST FORK RIVER AT ENTERPRISE, W. VA.

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

Records available.—June 2, 1907, to December 31, 1912.

Drainage area.—750 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged. The elevation
above sea level of the zero of the gage is 869.91 feet.

Channel.—Practically permanent; broken by one pier; smooth, rock bottom.

Discharge measurements.—Made from downstream side of bridge.

Floods.—The flood of 1888 reached a stage of about 33 feet referred to the present
gage datum. Maximum gage height recorded since establishment of station, 17.6
feet January 30, 1911.

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

Accuracy.—The gage reader stated that during the summer of 1908 the only water
running in the river was pumpage from numerous coal mines along the stream;
otherwise the records are good.

The following discharge measurement was made by C. T. Bailey:
August 28, 1912: Gage height, 2.22 feet; discharge, 334 second-feet.

Daily gage height, in feet, of West Fork River at Enterprise, W. Va., for 1912.
[C. M. Tetrick, observer.}

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
3.5| 66 2.75 | L71] 1.96] 3.05( 2.4 2.5 1.60 f 1.40
3.2 42 2,656 | 1.66) 1.8 | 2.65| 2.3 2.3 .52} 1.40
2.9 7.3 2.6 161! 181 2.25| 2.2 .00} 1.51} 1.38
2.7 5.7 255 | 1471 1.77| 1.95} 2.15| L00} 1L60] 1.80
2.4 52 2.5 1.46 | 174 | L.80| 2.0 1.90 | 1601 2.05
2.3 4.7 235 1.36( 1L.72 1.70) L8] L70} 155 3.0
2.2 4.0 2.4 .36 L71] 1.70| 1.72] 1l.64| L70} 5.6
2.1 3.7 2.6 1.26 | 1.66 [ 1.69| 1.70| 1.60! 3.2 4.5
3.9] 3.25 2.55| 1.26 1.67| 169} 1.60| 15567 4.2 3.0
3.4 3.05] 2.5 .26 1.8} 1.67| 1.52| 150} 3.3 2.4
3.0 2.9 2.45( 1.26 1.80| 1.67| 1.40{ 150 2.4 2.3
2.7 2651 2.25| 1.26| 1L75) 1.67| 1.40| 1l.48| 2.1 2.1
9.6 2.65) 2.3 1,18 170} 167 142] 1..45] 2.0 1.90
9.0} 2.6 2.15| L06| 1.65| 1.66| 1.35] 1.40{ 2.0 1.85
11.8 1 2.6 2,05 0.96| 1.73| 1.65]| 1.31] 1l.40| 1.98| 1.80
12,2 6.2 2.05 .96 1.55( 1.65] 1.30( 1.30{ 1.92{ 170
9.0 4.2 3.6 1.46 | 2.25 | 1.65| 1.30| 1.60} 1.851 1.70
6.3 3.9 4.2 2.35| 1.85| 1.85{ 1.30| 1.55| 1.80| 1.80
.| 13.8 40| 3.25| 3.7 2.351 1.75| 6.8 1.25| 1401 1.80 | 1.90
...... 9.2 [....... 4.8 | 2.95| 3.45( 2.3 3.15( 5.0 1L.221 L30) L7{ 2.0
21.. 6.5 7.4 89 2.9 3.15| 2.2 2.95| 3.8 1.21f 1.35( 1L.70| 1.95
22.. 4.0 | 1L5 7.6 2.65) 2.95| 215 4.0 |.2.55| 2.10| 1.30| 1L.70| 1.82
23.. 4.2 6.2 7.7 2.5 2,751 2.1 6.6 2.15] 2.6 1.20] 1.651 1.8
P T, 3.8 4.4 6.5| 2351 2.7 2.55| 3.6 2.05| 6.6 1.10| 1.62] 1.76
25 i 3.6 3.8 9.2 2.2 2.451 2.4 | 16.6 1.95| 5.5 1.90| 160} 1.70
26, e 3.4 4.0 7.51 215 2.35| 1.26| 8.1 .90 4.2 1.80 | 1.56 | 1.80
27 i 3.3 |12.2 7.2 2.05] 2.05| 2.2 6.0 2.65| 4.6 1.80 | 1.52| 1.80
28 i, 3.0 8.2 6.1] 1.97 1.96| 2.05| 5.4 2.25 | 4.0 1.7561 L50( 3.0
20, 2.9 5.3 501 197 1.96| 1.96 | 4.1 2.1 3.8 1.721 1.48 1 3.7
b SN Y T PO 8.0 2.8 1.88| 1.96| 3.6 2.0 3.4 .70 1.42| 4.2
E ) 5.4 Jo.o..o... 6.3 [....... 1L.76)....... 3.05{ 190 |....... 1.60 j....... 6.5

Note.—Relation of gage height to discharge affected by ice about Jan. 4-19 and about Feb. 2-20. Ob-
server reported ice 10 inches thick Jan. 13 and 7 inches thick Feb. 11,
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Daily discharge, in second-feet, of West Fork River at Enterprise, W. Va., for 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2,650 566 127 212 737 395 441 99 64
1,530 514 114 176 514 350 350 83 64
4, 520 489 102 158 328 307 30 81 62
2, 850 465 74 146 208 286 30 99 155
2,360 441 73 136 155 227 190 99 246
1,920 372 59 130 124 162 124 89 707
1,380 395 59 127 124 130 109 124 | 2,750
1,160 489 48 114 122 124 99 1,760

861 465 48 116 122 99 89 | 1,530 7
737 441 48 172 116 83 79 395

1,530 | 1, 73| 328| 112) 52 72| 1
1300 1,530 372| 12| 172| 52| 89| 155| 155
861 | 1,160 | 372 | 140|3,780| 48 155 190
678 2| 350 | 7098|2180 45| 52| 140 207
649 | 798| 307( ersi1,280| 44| 58| 124 208
514 | 678 286 |1,3% | 4 52| 124f 162
441 | 566 [ 266 | 3780 489 | 43| 112} 155
372 | 540 465)1,090| 246[3,780| 36| 104| 143

Note.—Daily discharge determined 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 above 2,270 second-feet (gage height 5.1 feet).

Discharge Jan. 4-19 and Feb. 2-20, estimated, because of ice, from Jgage heights, observer’s notes, clima-
tologic records, and discharge of adjacent drainage areas, as follows: Jan. 4-19, 1,000 second-feet; Feb. 2-20,
850 second-feet. These estimates of discharge for periods when the relation of gage height to discharge is
beh:yed to have been affected by ice are based on insufficient data and therefore should be used with
caution,

Monthly discharge of West Fork River at Enterprise, W. Va., for 1312.

[Drainage area, 750 square miles.]

Discharge in second-feet. gunt'ﬁ’ ﬁm
e
Month. (m eson |Accu-
Maxim Mini M Per drainage | 2
um. | Minimum. ean. | square
Thile, area).
1,660 2.21 '2.55 | D.
2,000 2.67 2.88 | D.
3,400 | 4.53 5.22 | C.
1,140 1.52 1.70 | A.
503 .671 W77 | AL
163 W27 .24 1 AL
1,330 1.77 2.04 | A,
440 .587 .68 | A.
563 .751 .84 | Al
111 . 148 A7 1AL
235 .313 .35 | Al
548 .731 .84 1 AL
1,010 1.35 18.28

Norte.—See footnotes to table of daily discharge.
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ELK CREEK NEAR CLARKSBURG, W. VA.

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

Records available.—October 11, 1910, to December 31, 1912.

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

Gage.—Wooden staff gage (during 1912) fastened to a tree near right abutment of
footbridge. On November 1, 1913 (before the preparation of this report), a metal
gage section (0 to 3 feet) was attached to the old gage, and the gage was then lowered
1.0 foot to avoid negative readings. The elevation above sea level of the zero of
the gage is 955.01 feet. See ‘‘Accuracy.”

Channel.—Rocky and practically permanent. Banks are high and do not overflow.

Discharge measurements.—Made from footbridge at high stages; low-water
measurements 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.—Records may be affected by ice for short periods in December, January,
and February.

Accuracy.—On November 1, 1913 (before the preparation of this report), when the
gage was lowered 1.0 foot as noted above, the old gage was found to be inclined a
sufficient amount to cause errors in readings taken from the upper portion of the
gage. The gage was reset in a vertical position. It is not known how long the
gage was in this inclined condition, and no corrections have been applied to gage
heights prior to December 31, 1912. All gage heights published in this report
refer to the new datum and are therefore 1.0 footgreater than those published in the
report of the Pittsburgh Flood Commission.

Cooperation.—This station was established by the Pittsburgh Flood Commission.
The station was taken over by the United States Geological Survey on July 1,
1912. Records previous to this date were obtained from the commission.

Discharge measurements of Elk Creel: near Clarksburg, W. Va., tn 1910-1912.

Gage Dis-

Date. Hydrographer. height.a | charge.

1910. Feet. Sec.-ft.
Oct. 11 | H. P.Draked. . ..ottt ittt et i aaaraeanaaannan 1.48 8.7

1912. -
Aug. 28 | C. L. Balley . i i it ie it cieaceaiace et mcarae e araaeaanan 2.25 c84

a Referred to new datum.
b An engineer of the Pittsburgh Flood Commission.
¢ Measurement made by wading at section about 400 feet below the gage.
Daily gage height, in feet, of Elk Creek near Clarksburg, W. Va., for 1910-1912.

[E. H. Smith, observer.]

Day. | Oct. | Nov. Dec. Day. Oct. | Nov. Dec. Day. Oct. | Nov. | Dec.
L

. 1910.

1.5 2.3 1...... 1.5 1.5 2.1 15 1.4 2.5
1.6 2.1 12...... 1.4 1.5 2.1 1.7 1.5 2.3
1.6 2.0 |{ 13...... 1.4 1.5 2.0 17 1.5 2.1
L6 19| 14...... 1.4 1.5 1.9 1.6 1.5 4.2
1.8 1.9 || 15...... 1.4 L5 2.1 L5 1.5 3.1
1.6 2.0/ 16....:. 1.4 1.5 2.0 1.5 1.6 2.6
1.6 3| 17...... 1.4 1.5 1.9 1.5 1.6 2.3
L5 2.3 || 18...... 1.4 L5 1.9 1.5 2.4 2.2
1.5 2.2 || 19...... 1.4 1:5 2.8 1.5 3.7 2.4
1.5 2.2 20...... 1.4 1.5 2.9 ig 2.7 gg




Nov. | Dec.

Oct.

Sept.

Aug.

July.

June.
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Apr.

Mar,

Feb.
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Jan.

Day.

Daily gage height, in feet, of Elk Creck near Clarksburg, W. Va., for 1910-1912—Contd.

30

1912,

oo,

160 eeenanens
170

1800000
20,

go heights Oct. 11, 1910, to Dec. 31, 1911, obtained from the published report of the

aily
Pittsburgh FloocfaCommission. See ‘fGage,” “ Accuracy,” and ‘‘Cooperation”’ in station description.

Note.—Dai
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BUFFALO CREEK AT BARRACKVILLE, W. VA.

Location.—At iron highway bridge about one-third mile above the covered wooden
bridge at Barrackville, W. Va., 24 miles from Fairmont, and about 4 miles above
mouth of creek.

Records available.!—June 3, 1907, to December 31, 1908, when station was discon-
tinued because the creek goes dry in summer.

Estimates of discharge.—For the purpose of obtaining data to make estimates of
discharge from the gage-height record June 3, 1907, to December 31, 1908, the
station was visited by C. T. Bailey, August 31, 1912, and the following discharge
measurement made by wading at a section about 50 feet above the highway
bridge: Gage height 0.96 foot; discharge 6.3 second-feet. The sea-level elevation
of the zero of the gage was determined by wye levels from Baltimore & Ohio
Railroad’s permanent bench mark to be 884.40 feet, and the elevation” of the
bench marks and reference point at the gaging station was checked. The high
water of July, 1912, reached a stage of approximately 16 feet referred to the
gage datum. Levels on August 31, 1912, indicated that there would be no flow
past the gage if the stream were to fall to a stage of 0.6 foot 0.1 foot, referred
to gage datum.

CHEAT RIVER NEAR MORGANTOWN, W. VA.

Location.—At highway bridge at Uneva, W. Va., 7 miles northeast of Morgantown
and 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 December 31,
1912.

Drainage area.—1,380 square miles.

Gage.—Standard chain gage attached to bridge.?

Channel.—Probably permanent.

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

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

Accuracy.—This station was not inspected by United States Geological Survey
engineers during 1910, 1911, and 1912. On November 3 and 4, 1913 (before the
publication of this report), the station was visited by engineers of the Survey,
the bench marks and elevation of the zero of the gage were checked with a wye
level and two discharge measurements were made. A new discharge curve
above 3,620 second-feet has been drawn for 1912. Discharge values above 7,000
second-feet, of which there are relatively few, published in previous reports are
in error from 10 to 20 per cent referred to the 1912 rating table, because of whatnow
appears to have been an erroneous extension of the rating curve based upon the
discharge measurement made June 9, 1906, the published values being too low
by these amounts and the percentage error increasing with the stage. Those
using the back records for this station should revise them by means of the rating
table here published.” For use with gage heights 1902-1909, published in Water-
Supply Paper 263, the table must be converted to refer to the second staff gage by
using the table of relation of gages published in W%ter—Supply Paper 263, page 51.

1 Ses Water-Supply Paper 243, pp. 55-56.
3 See history of this station in Water-Supply P 263 and 283.
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The new discharge rating table differs from the table used 1902 to 1911 above
3,620 second-feet only, the change being based on 4 discharge measurements
made during 1912 and January, 1913 (before the preparation of this report), by
H. P. Drake, an engineer of the West Virginia Development Co. of Pittsburgh,
Pa. The curve is well defined between discharges 115 and 47,800 second-feet.
The two discharge measurements made November 3 and 4, 1913, verify the new
curve.

Discharge measurements of Cheat River near Morgantown, W. Va., in 1912.

Gage Dis-
Date. Hydrographer. height. | charge.
. Feet. Sec.-ft.
Mar. 22 8.18 22,800
July 25 12,27 42,300

e An engineer of the West Virginia Development Co. of Pittsburgh, Pa.

Daily gage height, in feet, of Cheat River near Morgantown, W. Va., for 1912.
[C. F. Baker, observer.]

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. { Nov. | Dec.
6.7 4.45 | 4.5 4.9 4.25| 2.75| 3.85| 4.4 3.75 | 3.7 2.9 2.55
5.4 4.1 4.0 4.6 4.15| 2.65| 38.55( 4.2 5.0 3.55 | 2.9 2.65
4.7 3.75 1 3.9 5.2 3.85| 2.6 3.251 3.9 4.4 3.35| 2.85| 3.2
4.35}1 3.3 3.65| 5.1 3.7 2.65| 3.8 3.7 3.95 3.2 2.85 3.3
4.06§ 2.95| 3.45| 4.5 3.5 2.6 4.8 3.3 3.6 3.05| 2.75] 38.35.
3.65({ 3151 4.4 4.3 3.4 2.5 5.0 3.251 8.35| 3.0 2.7 3.5
3.3 2.95| 3.3 4.05| 3.45| 2.5 4.1 3.15] 3.15| 2.9 |....... 5.0
3.1 2.95| 3.35| 4.05| 3.6 2.5 3.65 | 8.05{ 3.1 2.8 6.9 4.4
3.35} 2.65| 4.0 4.1 4.15| 2.6 3.3 3.0 2.95 | 2.7 5.4 3.95
3.2 ... 4.3 3.8 3.8 2.4 3.2 3.05] 2.8 2.75( 4.5 3.65
2.55) 8.95) 3.7 3.6 2.35| 3.1 8.05 2.7 2.7 4.05| 3.45
2.65| 3.8 3.6 3.6 2.25| 4.0 3.1 2.65| 2.6 3.9 3.35
2.751 4.15{ 3.5 6.2 2.15| 3.8 | 3.0 2.651 2.6 3.65¢ 3.2
2.85( 5.0 3.5 5.6 2.15( 3.45| 2.9 2.65 | 2.6 3.651 3.15
2.9 7.8 3.5 4.7 2.2 3.3 3.835| 2.55| 2.55( 3.6 3.2
....... 9.3 3.45( 6.0 2.5 4.0 3.2 2.6 2.5 3.5 3.15
2.7 6.3 3.8 7.5 3.0 4.5 3.1 2.65| 2.45| 3.35| 3.1
2.75| 5.4 4.6 5.7 3.65| 4.5 2.9 3.25] 2.451 3.25| 3.0
P & 2 P 3.05( 5.0 4.8 5.0 4.4 7.2 3.05| 3.3 2.451 3.2 3.05
20 e 5.6 3.95( 6.1 4.25| 4.45| 4.3 5.0 3.95( 8.2 2.5 3.1 8.15
21l 4.7 9.2 9.4 3.95| 4.05| 4.05| 4.9 3.95| 2.9 2.451 3.05( 3.1
220 4.15] 8.8 8.8 3.75| 3.8 3.6 7.7 3.6 2.8 2.6 2.951 3.1
28 4.0 6.6 6.2 3.7 3.55| 3.65| 6.0 3.6 3.3 2.65( 2.9 2.85
24, il 4.0 5.5 7.1 3.7 3.4 3.9 8.7 3.35| 6.1 2.8 2.9 |......
P2 3. 4.2 7.0 3.6 3.85{ 8.7 |12.0 3.2 6.2 3.95] 2.9 2.8
26, 3.65 5.7 5.8 | 3.45| 3.1 3.9 7.2 3.25 | 5.3 3.9 | 2.8 2.8
7 SO 3.65| 9.9 5.0 4.2 3.0 3.65| 5.3 3.25} 5.4 3.65( 2.8 2.85
. S 3.4 6.6 4.5 4.35. 2.95| 3.5 4.5 3.4 4.5 3.45 | 2.7 3.1
290 i 3.45| 5.2 5.0 4.1 2.9 3.5 4.3 3.6 4.1 8.25| 2.65| 8.25
L 5.7 foee.... 6.9 4.2 3.05| 4.8 6.2 | ‘415 3.9 3.1 2.6 4.05
) P 5.1 feeooo| BT |ee.o... 2.9 |[....... 4.9 3.85 |....... 3.0 |-e-... 6.9

NorE.—Relation of gage height to discharge probably not materially affected by ice during 1912. The
observer rt%)orted ice averaging from 1 to 8 inches in thickness Jan. 4-19 and from 1 to 6 inches from Feb.
4-21, but the river was entirely frozen over °mﬁ on Jan. 17 and 18 and the control was repoxted open at all
times. The ice went out Jan. 19 and during the night of Feb. 21,
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Daily discharge, in second-feet, of 'Cheat River near Morgantown, W. Va., for 1912.

Day. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. || Aug. | Sept. | Oct. | Nov. | Dec.
) O 15,700 | 4,510 | 4,700 | 6,500 | 3,790 | 668 | 2,580 [ 4,320 | 2,320 | 2,200 805 512
2. 9,040 | 3,300 | 3,000 | 5,110 | 3,460 | 585 | 1,840 3,620 | 7, 1,840 805 585
Beeennnn 5,550 | 2,320 | 2,710 [ 8,020 | 2,580 | 545 3,710 { 4,320 | 1,430 758 | 1,180
4. 4,140 | 1,340 | 2,080 | 7,510 | 2,200 | 585 | 2,450 | 2,200 | 2,860 | 1,180 758 | 1,340
Becennn ,150 | 860 | 1,620 | 4,700 | 1,730 | 545 | 6,020 | 1,340 | 1, 980 668 | 1,430
[T ,080 | 1,120 | 4,320 | 3,960 | 1,520 | 480 | 7,000 | 1,260 1,430 | 915 668 | 1,730
Taeennnn 1,340 860 | 1,340 3,150 | 1,620 | 480 | 3,300 {1,120 { 1,120 | 805 {a8,680 | 7,000
8eennn 1,040 860 | 1,430 3,150 | 1,960 | 480 | 1,840 | 980 | 1,040 | 710 | 16,700 | 4,820
9. ... 1,430 585 | 3,000 | 3,300 | 3,460 | 545 1,340 | 915 8 668 | 9, 2,860
10....... 1,180 5487 3,960 | 2,580 | 2,580 | 425| 1,180| 980 758 | 668 | 4, 3,080
M.o..... 1,040 512 | 2,860 [ 2,200 { 1,960 | 400 | 1,040 [ 980 625 | 625| 3,150 | 1,620
12.......| 98 585 | 2,450 | 1,960 | 1,960 | 352 | 3,000 | 1,040 585 | 545 | 2,710 [ 1,430
13....... 915 3,460 | 1,730 | 13,100 310 | 2,580 915 585 545 | 2,080 | 1,180
Moo 805 758 | 7,000 | 1,730 | 10,100 | 310 | 1,620 [ 805 585 | 545 | 2,080 | 1,120
15eene... 805 805 | 21,300 | 1,730 | 5,550 | 330 | 1,340 | 1,430 512 | 512 | 1,960 | 1,180
16....... 758 | a715 | 28,900 | 1,620 | 12,100 | 480 | 3,000 | 1,180 545 | 480 | 1,730 | 1,120
17....... 710 625 | 13,600 | 2,580 | 19,800 [ 915 | 4,700 | 1,040 585 | 452 | 1,430 | 1,040
18....... 860 668 | 9,040 | 5,110 | 10,600 ( 2,080 | 4,700 805 | 1,260 452 | 1,260 915
19....... a5,480 980 | 7,000 | 6,020 | 7,000 [ 4,320 | 18,2001 980 | 1,340! 452 | 1,180 980
20....... 10,100 [ 2,860 | 12,600 | 3,790 | 4,510 | 3,960 | 7,000 | 2,860 | 1,180 | 480 | 1,040 | 1,120
2....... 5,550 | 28,400 | 29,400 | 2,860 | 3,150 | 3,150 | 6,500 | 2,860 805 | 452 980 | 1,040
2....... , 460 | 26,400 | 23,800 | 2,320 | 2,450 | 1,960 | 20,800 | 1,960 710 545 860 | 1,040
Booooo.. , 15,200 | 13,100 | 2,200 | 1,840 | 2,080 | 12,100 | 1,960 | 1,340 805 758
4., 3,000 | 9,550 | 17,700 | 2,200 | 1,520 | 2,710 | 25,900 | 1,430 | 12,600 | 758 805 | a734
25....... 2,580 | 3,620 | 17 1,960 | 1,430 | 2,200 | 42,700 | 1,180 | 13,100 | 2,860 805 710
2....... 2,080 | 10,600 | 11,100 | 1,620 | 1,040 | 2,710 | 18,200 | 1,260 { 8,530 | 2,710 758 710
b7 S 2, 32,000 [ 7 3,620 915 | 2,080 | 8,530 | 1,260 | 9,040 | 2,080 710 758
b IO 1,520 | 15,200 | 4,700 | 4,140 860 | 1,730 | 4,700 | 1,520 | 4,700 | 1,620 625 | 1,040
....... 1,620 [ 8,020 | 7, 3,300 805 11,730 | 3,960 | 1,960 | 3,300 | 1,260 585 [ 1,260
30....... 10,600 |........ 16,700 | 3,620 980 | 6,020 | 13,100 | 3,460 | 2,710 | 1,040 545 | 3,150
3....... 7,510 [....... 10,600 .. ... 805 |....... 6,500 | 2,580 |........ 915 |........| 16,700
o Interpolated.
NoTE.—See ‘“‘Accuracy ”’ in station description.
Monthly discharge of Cheat River near Morgantown, W. Va., for 1912.
[Drainage area, 1,380 square miles.]
Discharge in second-feet. guntf?n
Month. Per gn 6s on fag?
. age *
Maximum. | Minimum. | Mean. sglu_&x:e area).
LT TS o RN PO 15,700 710 3, 550 2.57 2.96 | C.
February. .. ..ccooeiiineinannanas , 000 512 6,020 4.36 4.70 | C.
March .o .cemeoeeeieaaanaans 29,400 1,340 9,510 6.89 7.94 | A,
Aprilo. oo 8,020 1,620 3,480 2.52 2.81 | A.
B e e eemnne et 19,800 805 4,110 2.98 3.44 | A.
JUNe. ..o 6,020 310 1,510 1.09 1.22 | A,
JUIY. o oo 42,700 1,040 7,710 5.50 6.44 | A,
AUZUSE.oee oL 4,320 1,710 1.24 1.43 | A.
September.............cooooill 13,100 512 2,940 2.13 2.38 | A,
) S, 2,860 452 1,010 .732 .84 | B.
November. . .....oeeeniiaaannanannnnn. 16,700 545 2,320 1.68 1.87 | A.
DeCemMber . eennmennannneaneannrannnnns 16, 700 512 2,020 1.46 1.68 | A.
The year. . .cooeeeeeeinmneannnnn. 42,700 310 3,820 2.717 37.71

NoOTE.—See ‘‘Accuracy’’ in station description.

29809°—wsp 323—14——3
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Rating table for Cheat River at chain gage near Morgantown, W. Va., for 1912.4

Gage | Dis-. | Differ- || Gage | Dis- | Differ- || Gage Dis- | Differ- || Gage Dis- | Differ-
height.|charge.| ence. || height.|charge.| ence. || height.|charge.| ence. | height.|charge.| ence.
Feet. |Sec.feet.| Sec.-feet.l Feet. iSec.feet.| Sec.feel..| Feet. |Sec.~feet. Sec.-feet.| Feet. |Sec.feet.|Sec.~fee.
1.50 115 25 3.80 | 2,450 6.10 { 12,610 510 8.40 | 24,340 510
1.60 140 25 (| 3.90| 2,710 290 || 6.20 | 13,120 510 || 8.50 | 24,850 510
1.70 165 25 4.00 | 3,000 300 6.30 | 13,630 510 8.60 | 25,360 510
1.80 190 30 4.10 1 3,300 320 6.40 | 14,140 510 8.70 | 25,870 510
1.90 220 35 4.20 | 23,620 340 6.50 | 14,650 510 8.80 | 26,380 510
2.00 255 35 4.30 [ 3,960 360 6.60 | 15,160 510 8.90 , 890 510
2.10 290 40 4.40 | 4,320 380 6.70 | 15,670 510 9.00 | 27,400 510
2.20 330 45 4.50 | 4,700 410 6.80 | 16,180 510 9.10 | 27,910 510
2.30 375 50 | 4.60| 5,110 440 | 6.90 | 16,690 510 || 9.20 | 28,420 510
2.40 425 55 4.70 , 550 470 7.00 4, 200 510 9.30 | 28,930 510
2.50 480 65 4.80 1 6,020 480 7.10 | 17,710 510 9.40 , 440 510
2.60 545 80 4.90 | 6,500 7.20 , 220 510 9.50 } 29,950 510
2.70 625 85 5.00 | 7,000 510 7.30 | 18,730 510 9.60 | 30,460 510
2.80 710 95 5.10 | 7,510 510 7.40 | 19,240 510 9.70 | 30,970 510
2.90 110 5.20 | 8,020 510 7.50 | 19,750 510 9.80 | 31,480 510
3.00 915 130 530 | 8,530 510 7.60 , 260 510 9.90 | 31,990 510
3.10| 1,045 140 5.40 | 9,040 510 7.70 | 20,770 510 10.00 | 32,500 5,100
3.20 | 1,185 155 5.50 | 9,550 510 7.80 | 21,280 510 || 11.00 | 37,600 [ 5,100
3.30 | 1,340 180 || 5.60 | 10,060 510 || 7.90 | 21,790 510 {| 12.00 | 42,700 [ 5,100
3.40 | 1,520 210 5.70 | 10,570 510 8.00 | 22,300 510 13.00 | 47,800 5,100
3.50 | 1,730 225 5.80 | 11,080 510 8.10 | 22,810 510 || 14.00 | 52,900 | 5,100
3.60 | 1,955 245 || 5.90 | 11,590 510 || 8.20 | 23,320 510 {| 15.00 | 58,000 |[...."...
3.70{ 2,200 250 6.00 | 12,100 510 8.30 | 23,830 510

o Below gage height 4.2 feet this table is the same as the 1910-11 table. This table applies to all years,
1902-1912, with proper c e of ga.ge heights, 1902-1909 by curve of relation as explained in Water-Supply
Paper 263, pp. 51-62, and Water-Supply Paper 283, pp. 50-53. See ‘“Accuracy.’’

NorEe.~—The above table is not applicable for periods during which ice existed or the channel was ob-
structed. It is based on 21 discharge measurements made dun'n% 1902-1913 and the curve is well defined
between gage heights 1.5 and 13.0 feet. Above gage height 5.0 feet the rating curve is a tangent, the
difference being 510 per tenth.

Use this table to three significant figures only.

SHAVYERS FORK RIVER AT PARSONS, W. VA.

Location.—A¢t steel highway bridge 600 feet northwest of the railroad station at
Parson, W. Va., one-third mile above its confluence with Dry Fork.

Records available.—October 14, 1910, to December 31, 1912. Established October
14, 1910, as a Pittsburgh Flood Commission station and was maintained by them
until taken over by the United States Geological Survey July 1, 1912.

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

Gage.—Standard chain gage attached to bridge. Datum unchanged. The elevation
above sea level of the zero of the gage is 1,631.70 feet.

Channel.—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 the present gage datum.

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

Winter flow.—Affected by ice during severe winters.

Accuracy.—Most of the discharge measurements at this station were made by the
subsurface method and the coefficients used in computing them vary from 0.88
to 0.95; measurements made this way are not considered by the Survey engineers
to be as accurate as those made by the six-tenths or two-tenths and eight-tenths
methods. Estimates of daily and monthly discharge are withheld from publi-
cation for the present because values computed from data now available appear
to be excessive. The gage-height record is not thoroughly reliable as noted in
the footnote to the table of daily gage height. Anyone using these data should
do so with caution and should compare any estimates of discharge made with
those for other gaging stations in the locality and with records of precipitation.
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Discharge measurements of Shavers Fork River at Parsons, W. Va., in 1910-1912.
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Daily gage height, in feet, of Shavers Fork River at Parsons, W. Va., for 1910-1912—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. { Dec.
5.4 4.2 5.4 5.0 3.2 3.0 3.4 4.1 3.4 3.30 | 3.23| 2.87
5.0 4.1 5.4 5.1 3.1 3.1 3.3 3.2 3.3 3.221 3.08{ 297
49| 36| 52| 49| 32| 30| 33| 33| 3.2 | 3.25| 3.00]| 3.07
4.6 3.2 5.0 4.6 3.2 3.1 4.8 3.3 3.01| 3.02] 2.83| 3.02
43 3.2| 4.8 45| 3.1 3.0 44| 32| 302 3.10| 270 3.07
4.0 3.0 4.7 4.6 3.4 2.1 4.3 31| 301 3.05| 2,8 | 3.87
40| 30| 50| 42| 35 3.1 4.2} 32| 2.81| 3.00| 3.03| 3.72
3.6 3.1 52| 4.1 3.4| 3.0 3.1 3.2 2.8 | 310] 6.2 | 3.87

...l 30| &3 4.0 3.3 21 3.6 3.2 2.72| 2.95| 6.0 3.77
3.1 54| 42| 40| 2.8 3.3| 31| 210 2.92| 418 3.72

....... 3.2 5.2 4.1 3.8 2.8 3.3 3.0] 201} 2.8 | 3.98| 3.57
....... 3.3 5.3 3.6 7.0} 2.8 3.3 3.0 202! 275 3.73| 3.47
....... 3.2 4.6 3.4 6.3 2.6 3.5 3.1 2.03{ 3.00| 3.78] 3.42
....... 3.1 4.8 3.5] 60| 28 3.4| 30| 202} 3.10f{ 393] 3.12
....... 3.0 5.3 3.4| 58| 2.8| 42| 3.0f 2.82} 2.8} 3.78| 3.02
....... 3.1 7.3 3.3 6.1 2.8 4.0 3.1| 3.00| 290 3.73| 3.17
....... 3.0[.......] 3.6 5.9 2.9 4.0 3.0| 3.02} 2.8 | 3.58| 3.07
........ 3.20......0 35| 50| 44 6.3 291 3,01 292| 3.68| 3.17
........ 3.5 .......4 40 46) 45| 60} 30) 290} 310} 3.63| 3.12
521 3.7 |....... 40| 4.0 4.6 4.4 3.1| 3.02| 2.95| 3.48! 3.07
5.3 3.8 f....... 3.8 3.7 3.1 4.0 3.3| 3.00| 2.80| 3.38} 3.02
50| 3.9 6.1 3.7 3.7 3.9 7.6 3.2| 3.00( 2.95| 3.40| 2.97
51 4.3 57| 3.6] 36 40 6.6 3.6 | 3.22| 3.02| 3.33| 2.77
5.0 4.4 4.8 3.4 3.5 4.0 5.0 3.4| 48 | 3.45| 3.30| 2.87
49| 46} 47| 35| 3.4 3.0 80| 3.2| 500| 3.60] 3.38]......
4.8 6.1 4.7 3.6 3.2 3.1 4.2 3.4] 405| 3.55| 3.33......
4.6 7.41 461 3.4} 3.4} 3.9 44| 3.6| 405 3.50]| 3.18| 3.27
4.5 6.51 50 3.51 3.1 3.7 40| 3.4] 3.82| 2.95] 3.28} 3.17
4.8 5.6 5.2 3.8 3.2 3.9 3.9 3.3| 3.55| 2.83( 3.12| 3.07
5.1 f....... 6.0] 35 3.1 3.6 4.2 3.3 3.42| 3.30] 2.87| 5.15
4.8 1....... 50 0. 3.1l...... 4.1 L3 3 P 3.25 |.....e. 5.25

NorE.—Gage heights Oct. 14, 1910, to Dec. 31, 1911, obtained from published report of the Pittsburgh
Flood Commission. Gage heights for May 23, Aug. 7,1911; June 6, 9, 21, and Sept. 10-14, 1912, appear to be
1.0 foot too low as result of errorsin observations. Gage heights Mar, 9,17, 18, Sept. 15, Oct. 12, 1911; June
25, 26, and July 8, 1912, may also be 1 foot too low. Gage heights at other {imes, such as Nov. 29, 1910, and
Nov. 7,1911, may be 1.0foot too high. Twoerrorsof a foot each during the fourth quarter of 1912 were found
b _cobrlrespondence with the observer. It appears, therefore, that this gage-height record is not thoroughly
reliable.

Relation of gage height to discharge probably affected by ice about Dec. 3-23, 1910; Jan. 7-19, Feb, 5-20,
and Dec. 25-31, 1912. ~ During 1912 the observer reported river frozen over Jan. 9-19 and Dec. 25-26, ‘‘ice
going out”” Dec. 30, and ‘“ice backing up’’ Dec. 31.

YOUGHIOGHENY RIVER AT CONFLUENCE, PA.

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

Records available.—September 15, 1904, to December 31, 1912.

Drainage area.—435 square miles.

Gage.—Chain gage attached to bridge; datum unchanged since established.

Channel.—Probably permanent.

Discharge measurements.—Made from upstream side of bridge.

Winter flow.—Relation of gage height to discharge is occasionally affected by ice.

Accuracy.—Discharge measurements made during 1911 and 1912 indicate marked
effect from backwater at this station, and estimates of discharge are withheld until
this effect can be more fully investigated. For a statement of general conditions
at this station see Water Supply Papers 263 and 283.

Cooperation.—This station is now maintained by the Water Supply Commission
of Pennsylvania, which supplied all records for 1912. :
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MONONGAHELA RIVER BASIN,

mmission o

e, 429 second-feet.

b Maximum 11.75 feet during night of Mar. 15.
¢ Yee gorge at Casselman River, causing backwater.

@ Ice formed along banks.

The following discharge measurement was made by R. A. Boehringer.

of the Water Supply Commission of Pennsylvania:

December 4, 1912: Gage height, 2.50 feet; discharge, 414 second-feet.

Daily gage height, in feet, of Youghiogheny River at Confluence, Pa., for 1912.

5 | BRKSR ZR3I8 IRS88 ZIRSY SK/S8E 8888 !

& | deEF8 Seddsel dedededi ciciededed Sedededel NS !

5 | BRBRS B3RS SBISY 182382 SRIIZ I3RS

S | Fhesdd Bededdd Bt SOBEE HOGNS Bdidd

M yd

2 | SRR2] SSRIBE SRIYR] 2SRIBL 2LBSR 2383 ! !

B | $9FES Sl Seiid deded 10W68E dode |t
:

k

&

a

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 December 31, 1912.

Drainage area.—450 square miles.

Discharge measurements.—Made from upstream side of bridge.

Gage.—Chain gage attached to bridge; datum unchanged.

Channel.—Probably permanent.

Winter flow.—Relation of gage height to discharge is affected by ice at

Accuracy.

Estimates of discharge are withheld for the present.

of the general conditions at this station see Water Supply Papers 263 and 283.

Cooperation.—Station maintained by the Water Supply Co

vania, which furnished all records for 1912.

The following discharge measurement was made by R. A. Boehringer

of the Water Supply Commission of Pennsylvania:
December 4, 1912: Gage height, 2.48 feet; di
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Daily gage height, in feet, of Casselmen River at Confluence, Pa., for 1912.

Day. Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. { Dec.
4.89| 6.20] 3.20| 3.85| 4.00| 2.30| 3.25| 2.60| 3.00| 3.80| 2.20] 2.10
4.04| 6.00} 2.90| 3.70| 3.85| 2.20| 2.90| 2.50 | 4.50| 3.50| 2.20} 2.20
3.64 | 5601 2.75({ 3.55( 3.70| 2.10| 2.80] 2.40| 7.20| 3.10( 2.15} 2.60
3.34| 530f 2.65] 3.45| 3.60| 2.00{ 2.70| 2.35| 4.70] 2.90| 2.15| 2.40
3.04f 510} 2.60 3.30| 3.50| 2.00| 2.70| 2.30| 4.10]| 2.70| 2.15| 2.40
2.84| 490| 2.55| 3.20| 3.40| 1.95! 3.05} 2.25] 3.90| 2.60| 210} 3.25
2.64| 480} 2.50| 3.10| 3.30| 1.95| 2.75| 2.25| 3.80| 2.50 | 4.10| 3.10
2.54| 5.00] 2.60| 3.00| 3.10| 1.95| 2.55] 2.20| 3.55| 2.40| 4.35| 2.80
2.49| 5.40| 3.20| 2.90{ 3.00| 190} 2.40} 2.10| 3.40| 2.30| 3.40] 2.56
2.44| 5.20| 2.8 2.8 | 2.95| 1.90 2.35| 2.30| 3.25| 2.30| 3.20 | 2.40
2.54| 5.10)] 2.60| 2.80{ 2.90| 1.85| 2.50 | 2.20] 2.95| 2.30| 3.00( 2.30
2.54 | 5.00] 2.60| 2.75| 2.85| 1.85| 2.40( 215} 2.75| 2.25| 2.80 ( 2.20
2.59 | 4.90| 2.55| 2.70| 2.85| 1.80| 2.30| 2.10} 2.65] 2.25| 2.70 ( 2.15
2,59 | 4.90| 2.50| 2.65| 2.80] 1.80| 2.20{ 2.20| 2.55| 2.20| 2.90 | @2.25
2.74 | 4.90110.50 | 2.65| 2.80| 2.20| 2.10 2.55| 250} 2.20} 2.75( 2.40
2.94 | 4.80( 8.75| 2.60| 7.80| 6.20 | 4.00 | 2.45| 2.45| 2.15]| 2.65( 2.40
3.74 | 4.80| 5.10| 2.60| 5.00| 3.20 3.20| 2.40| 2.45] 2.15} 2.60| 2.35
3.94 | 4.90| 4.90| 3.70| 4.10{ 2.80| 3.00| 2.50| 2.45} 2.10]| 2.55 2.35

. 65.30 1 4.75| 3.30| 3.90| 2.70| 2.80| 2.60| 2.40{ 2.10]| 2.50 [ 2.65
6.85) 7.00f 3.00! 3.75| 260! 2.70| 4.50} 240 2.05{ 2.45| 2.60
7.10 [ 17.00 | 2.75| 3.60| 2.50 | 4.40| 3.65| 2.35| 2.05| 2.40| 2.40
7.00| 9.60| 2.75{ 3.50| 2.45| 6.00| 3.55| 2.40| 2.05]| 2.35| 2.25
6.80 | 5.65) 2.75| 3.40| 2,40 3.80| 3.45| 3.50| 3.20} 2.25| 2.15
6.70] 7.00| 2.70| 3.20| 2.45{12.757 3.35]| 6.85| 2.75| 225 2.10
6.70 | 5.60 | 2.70| 3.10| 240 9.15| 3.30| 4.70| 2.70| 2.20} 2.10

13.10 | 4.90| 2.65] 2.95| 2.50| 4.85| 3.25| 4.30| 2.60| 2.20§ 2.20
9.90 4.70] 2.70| 2.80| 2.35] 3.70| 3.20| 5.30}| 2.55| 2.15| 2.20
4851 4.60| 3.60| 2.60| 2.25| 3.20| 3.15] 4.80}| 245 2.15| 2.30
3.60{ 560( 3.30 | 2.60| 2.40| 3.10| 3.45| 4.40} 2.35( 2.10| 2.35
wee.-.| 5.05| 4.60| 2.50| 4.20| 3.10| 3.30| 4.10{ 2.25| 2.10} 3.35
....... 4.05 [.......| 2.40|.......|] 275 3.10|.......} 2.20|.......} 4.70

@ Ice along shores.

b Ice went out about 11 a. m. and gorged below the confluence, causing backwater.
¢ Channel open through gorge.

d Channel frozen and starting to gorge.

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 Youghiogheny
River.

Records available.—September 15, 1904, to December 31, 1912.

Drainage area.—126 square miles.

Gage.—Chain gage attached to bridge; datum unchanged.

Channel.—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 the relation of gage height to discharge during short
periods.

Accuracy.—Relation of gage height to discharge is affected by backwater.from the
Youghiogheny and by shift of channel at bridge. As a result the records of
flow at this station are not so good as at the other two stations at Confluence.
Estimates of discharge are withheld for the present. For a discussion of general
conditions at this station, see Water Supply Papers 263 and 283.

Cooperation.—This station is now maintained by the Water Supply Commission
of Pennsylvania, which furnished the records for 1912.

The following discharge measurement was 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.
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Daily gage height, in feet, of Laurel Hill Creek at Confluence, Pa., for 1912,

ay. an 'eb. . . ay. | June .| A ept. ct. ov. | Dec.
Day. T: Feb. | Mar. | Apr. | May. | Ji July. | Aug. | Sept. | Oct. | N D

3.80| 2.90| 3.10| 3.15| 3.55| 2.09{ 2.83| 2.41| 2.80| 2.88| 2.27| 1.87
3.30] 2.80| 2.80{ 3.15( 3.40 | 2.04] 2,43} 2.31| 4.40| 2.68| 2.27} 1.97
3.05} 2.80] 2.70| 3.05| 3.30 | 1.94| 2.43} 2.21| 6.65] 2.53| 2.22} 2.32
2.90( 2.75( 2.55| 3.00| 3.20( 1.80| 2.33( 2.11| 4.40| 2.43| 2.17| 2.02
2701 2.70( 2.45| 2.90}| 3.20 | 1.89| 2.63| 2.01 | 4.00| 2.38) 2.12| 2.20
2.60] 2.65] 245 2.85| 3.05| 1.84] 2.48} 1.96| 3.70 | 2.28) 2.12} 3.00
2.50] 265} 240} 2.85| 2.95( 1.84{ 233} 1.96( 3.60| 2.23| 3.27] 2.80
2.50] 2.65] 250} 2.75}| 2.90| 1.84] 2.23| 1.91 | 3.40| 2.13| 3.47] 2.55
2.45) 2,601 3.10| 2.80 | 2.85) 1.79| 2.18] 1.91| 3,20} 2.03| 2.83 | 2.40
2,40 2.60| 2.65| 2.70| 2.85( 1.79| 2.13} 101 | 3.05| 2.03| 2.72| 2.30
2.20) 2.60f 2501 2.70| 2.75( 1L.74| 2.23| 1.91| 2.70} 2.03 | 2.62| 215
220 2.556| 2.60] 2.70| 2.70| 1.74| 2.13| 1.86| 2.60] 2.03| 2.52| 2.05
220 2.55] 2.50] 2.65| 270} 1.74} 2.03] 1.8 | 2.50 | 2.03 | 2.42| 1.95
2,10 2.55| 250 2.65| 2.65| 1.74 | 1.98{ 2.11 ] 2.40| 1.98| 2.57|a2.15
2.10| 2.55( 8.00| 2.60( 2.70( 1.94 | 1.93| 2.51| 2.30{ 1.98 | 2.42| 2.30
2.10| 2.55| 7.05| 2.55| 6.76| 4.94| 3.28] 2.31| 2.30| 1.98( 2.32| 2.20
2.20| 2.55| 4.10| 2.60} 4.65| 3.04 | 2.93] 2.11§ 2.30| 1.93| 2.27| 2.10
2.65( 2.65| 400! 3.35) 3.55| 2.64} 2.73) 2.31) 2.251 1.93| 2.22| 2.10
4,30 2.80| 3.8 | 3.10| 3.40| 2.54| 2.53{ 2.51| 2.25| 1.88| 2.22{ 2.60

.l 5.00| 3.65) 5.15| 2.85| 3.30| 2.44} 2.53| 3.66| 2.25| 1.88} 2.17| 2.40
4.00] 3.65]14.40| 2.70| 3.15| 2.39{ 3.93| 3.56| 2.25| 1.83| 2.12| 2.25
3.45| 3.60| 7.20| 2.75| 3.05| 2.44| 4.63| 3.41| 240} 1.8} 2.12| 2.15
3.20| 3.30| 4.15| 2.70| 3.00| 2.34| 3.13| 3.31| 5.15| 3.23| 2.07| 205
3.20| 8.15| 5.00| 2.70| 2.90| 2.19| 9.93| 3.21| 5.80| 2.93] 2.07| 2.05
3.15| 3.10| 4.20| 2.65| 2.85| 2.14| 6.18| 3.11} 4.25| 2.88| 2.02{ 2.00
3.15! 9.25] 3.80] 2.60| 2.65| 2.20 | 3.58| 3.01| 4.00| 2.83( 2.02{ 2.00
3.10| 9.55] 38.50| 2.70| 2.45| 2.24 | 38.13| 2.91| 4.90| 2.73| 1.97| 2.00
3.10| 4.00| 3.40 3.45| 2.35| 219 2.93| 2.91} 3.80} 2.63| 1.92| 2.05
3.00| 3.50)] 4.05] 3.20] 2.25| 2.20| 2.8 3.21) 3.30{ 2.53| 1.92| 2.20
3.00)....... 3.5651 3.95| 2.20] 3.19] 2.83] 2.91| 3.00| 243 1.92| 4.25
3.00 {....... 3.40 |....... 2.20 |....... 2531 2.81|....... 2.33|.......] 3.55

a Jce along shores. b Backwater from ice gorge on Casselman River.

MUSKINGUM RIVER BASIN.
MUSKINGUM RIVER AT ZANESVILLE, OHIO.

Location.—At lower pool at Lock No. 10, Zanesville, Ohio, and 4,000 feet below
the mouth of Licking River.

Records available.—June 4, 1887, to December 31, 1912. The United States
Geological Survey began making measurements at this station in March, 1905.

Drainage area.—b5,820 square miles.

Gage.—Staff gage in lower pool at Lock No. 10; datum probably unchanged since
established.

Channel.—The crest of the dam at Lock No. 9, 9 miles below Lock No. 10, acts as a
point of control for the gage. As the dams on the Muskingum are fixed dams,
the relation between gage height and discharge would be permanent, and once
determined would apply indefinitely if conditions at the dams remained
unchanged. See notes under ‘‘Accuracy.’”’

Discharge measurements.—Made from upstream side of Sixth Street Bridge,
1,000 feet above Lock No. 10.

Floods.—The maximum flood gage height, according to the United States Weather
Bureau, was 36.8 feet March 24, 1898.

Point of zero flow.—The crest of dam No. 9 acts as a point of control except as the
water may be drawn off by openings in the lock or leakage through the dam.
The elevation of the crest is 7.0 feet, referred to gage datum.

Winter flow.—The relation of gage height to discharge is sometimes affected during
the winter months by ice cover and occasionally by ice jams.
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Artificial control.—The operation of two power plants at Dam No. 9 modifies the
flow past the lower gage at Dam No. 10 to an unknown extent.

Accuracy.—Investigations and studies made during 1912 show that the records at
this station are practically worthless as a means of making accurate determinations
of discharge, because of leakage through Dam No. 9 prior to 1907 and the operation
of the two power plants at Dam No. 9. All estimates of discharge previously
published for this station should therefore be used with great caution, as they are
in error an unknown amount; the lower the flow the greater the possible error.

Cooperation.—Gage readings are furnished by the United States Engineer Corps.

Drischarge measurements of Muskingum River at Zanesville, Ohio, in 1912.

Gage | Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
. Feet. | Secft. Feet. Sec.-ft.
Apr. 5! P. 8, Monk. 20.64 | 39,000 | May 4 | C. T. Bailey............ 12.9 13,900
8..... do .| 15.48 | 19,900 24 |..... L U TR 8.82 3,570
May 2| C.T.Bailey............| 159 | 22300

Daily gage height, in feet, of Muskingum River ai Zanesville, Ohio, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
) 158 | 13.8| 150 21.6 | 16.6 9.3 8.4 9.5 9.7 8.4 8.4 8.0
b 15.3 | 13.2| 125 21.1| 15.9 9.0 8.7 9.0 9.0 8.4 8.4 8.0
[ S 140 125 1.4 228! 14.4 8.8 8.5 8.8 0.4 8.2 8.3 8.0
[ 12,4 121 10.8] 216 | 12.6 8.7 8.7 8.6 10.8 8.2 8.3 8.1
Bereriiieananes 1.0 1.4 10.2{ 20.6 | 11.2 8.7 8.6 85 1.2 8.1 8.3 8.2
[ T 10.0 | 10.9 9.8 | 18.6 | 10.8 8.6 8.6 84| 10.4 8.1 8.2 8.7
) PP 9.9 10.6 9.5 15.8 ( 10.4 8.4 8.4 8.3 10.0 8.1 8.2 9.0
| T 9.7 10.4 9.8 15.4| 10.2 8.4 8.4 8.3 | 10.2 8.0 87| 10.6
L 9.6 10.2] 11.0| 14.6 | 10.0 8.3 8.2 8.6 9.8 8.0 8.8 9.8
0. iiviiiena.. 9.6 10.0{ 10.8 | 13.8 9.8 8.3 8.4 9.8 9.5 8.0 9.0 9.0
L 9.5 9.9} 10.6 | 12.6 9.5 8.2 8.5 9.8 9.2 8.0 8.8 8.6
1200 cciniinna.. 9.5 9.8 10.2| 1.8 9.7 8.2 8.6 9.9 8.8 8.1 8.5 8.4
) & F 9.4 9.4 10.9 | 11.2| 10.0 8.2 8.6 9.8 8.6 8.1 8.4 8.2
L L 9.4 9.2| 1.2 | 1.2 10.0 8.2 8.5 9.5 8.6 8.0 8.4 8.2
) E . 9.4 9.2 16.4| 12.2 9.8 8.2 8.6 9.1 8.6 8.0 8.3 8.4
B L 9.4 9.6 19.3 | 13.9 | 10.2 8.5 8.5 8.8 8.8 7.9 8.3 8.2
¥ 9.3 10.0| 17.8| 14.5| 1L6 | 152 9.1 8.6 8.8 7.9 8.2 8.2
| T 9.9 10.5| 17.2 | 14.1| 1L2| 14.6 8.7 8.5 8.9 7.9 8.2 8.1
kL 15,4 | 11.8| 16.2 | 14.2| 10.6 | 13.5 8.4 8.4 8.9 8.0 8.2 8.1
b | 17.6 | 18.8 15.4 | 13.8 | 10.0 | 11.4 8.8 8.6 9.1 8.1 8.2 8.1
b1 17,7 18.6| 16,6 | 12.4 9.6 | 10.3 9.2 8.6 8.8 8.4 8.2 8.2
220 i, 177 16.7) 184 | 11.4 9.2 9.7 10.2 9.0 8.5 8.4 8.2 8.2
b2 T, 16.7 158 | 16.8{ 10.8 9.0 9.4 12.4 8.8 8.5 8.8 8.2 8.1
b S 157 152! 17.7| 10.4 89| 9.1] 1.8 8.6 9.3 9.8 8.1 8.1
b S 14.2 ) 151] 19.2} 10.1 8.8 8.9 1L0 87] 10.1{ 11..6 8.0 8.1
D T 13.8] 18.8| 18.0{ 9.9 8.7 8.8 1.1 86| 9.8 10.4 80| 8.0
b7 S 13.2 22.4| 17.8 0.5| 86| 87| 1Lo| 85| 92| 9 8.0| 8.0
28, i 121 20.4| 18.3 | 10.2 8.5 8.6 10.2 9.0 9.0 9.0 8.0 8.0
-t T, 11,6 | 18,11 20.0| 1.8 8.8 8.5 9.4 9.0 .6 8.6 8.0 7.9
30 i 14.0 |....... 22.2| 15.2 9.6 85 9.4 8.8 8.6 8.6 8.0 8.4
3 P 3.8 [.aoe... 22.6 |....... 9.6 |coennnn 10.0 9.5 |...... 8.5 [ceenn.. 9.6

Norte.—Daily gage heights are means of two readin%per day furnished by United States Engineer
Corps and therefore differ from those published by the United States Weather Bureau, which represent
one reading each day. Relation of gage height fo discharge probably affected by ice during a part of
January and February.
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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 December 31, 1912.

Drainage area.—Not measured. .

Gage.—Standard chain gage attached to bridge; datum unchanged since established.

Channel.—Coarse gravel; apparently permanent.

Discharge measurements.—Made from upstream side of bridge.

Winter flow.—The relation of gage height to discharge is sometimes affected by ice
cover and 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.

Agcuracy.—Sufficient data have not been obtained to permit estimates of discharge
to be made.

The following discharge measurement was made by C. T. Bailey:
May 6, 1912: Gage height, 4.40 feet; discharge, 1,470 second-feet. This discharge
measurement indicates a change in the relation of gage height to discharge.
Daily gage height, in fect, of Mohican River at Pomerene, Okio, for 1912.

[F. L. Rodehaver, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.1 5.0 5.9 86| 6.5 4.6 3.65 | 4.5 4.1 3.47| 3.65| 2.8
6.2 | 4.6 5.6 10.0 5.4 4.6 3.6 3.8 3.95 1 3.41| 4.0 3.34
5.8 4.4 5.1 9.0} 4.9 4.0 4.05| 3.65| 3.9 3.16 | 3.8 | 3.8
5.3 4.0 4.8 8.4 | 4.8 3.55| 3.8 | 3.4 3.44] 3.02} 3.8 3.85
5.2 (cenans 4.5 7.4 4.6 | 3.55| 3.8 | 3.37| 8.25( 297 3.7 3.8
5.2 |eeeeuen 3.9 6.3 4.4 3.55 | 3.8 3.30| 4.05) 2.95| 3.65 | 4.35

e5.4 | ..... 3.8 7.0 4.3 3.6 3.75| 8.27| 3.75| 2.96| 4.06| 4.8

5.5 |.oeenns 4.0 6.4 4.2 3.43}1 3.34| 3.27| 3.6 2.98 | 3.95| 4.6
5.2 (... 511 59| 405 3.22| 3.43| 3.25| 3.6 | 3.25) 3.8 | 4.15
10 e4.8 ..., 51| 56| 3.9 | 3.18| 3.43| 3.37| 3.35| 3.26| 3.85| 3.75
4.6 | 3.8 4.4 541 3.8 3.13| 3.75| 3.5 3.04| 3.21| 3.8 3.6
4.4 0....... 4.4 53| 405} 3.12| 3.95| 4.05| 2.8 | 3.22| 3.75| 3.55
4.3 |....... 5.1 5.2 4.4 3.10( 4.6 3.95| 2.81( 3.20| 3.65| 3.55
.............. 5.0 5.81 4.45| 3.12| 4.5 3.65 | 2.98| 3.19| 3.65 | 3.47
.............. 10.9 6.9| 4.05| 3.20| 4.45| 3.6 3.8 2.93| 3.6 3.43
4.0 [ee..... 8.8 7.0 | 4.2 5.6 5.4 3.55 | 4.05| 2.88| 3.38| 3.39
....... 3.6 6.8 6.9 5.3 |10.2 4.9 3.45 1 4.0 2.8 | 3.21| 3.37
....... 4.15 6.1 7.4 5.1 7.4 5.4 3.32( 3.8 | 2.8 3.12 | 3.33
.3 | 5.4 5.9 6.5 | 4.8 6.1 5.0 3.22| 3.8 | 3.47| 3.09 | 3.31
.41 8.2 5.7 5.5 | 4.7 5.2 4.3 3.17| 3.8 3.45| 3.06| 3.25
b3 S 6.3] 5.6 7.8 4.9} 4.6 4.9 4.8 3.15| 3.5 3.417 3.03| 3.15
22...... 5.8 6.0 7.1 4.6 4.4 4.8 4.8 3.14| 3.65| 3.27| 2.97| 3.11
23. 5.41 6.3 6.6 4.6 4.35| 4.7 4.9 3.27 | 4.06| 3.22| 2.96} 3.30
24.. 4.8| 6.6 7.8 4.41 4.0 4.35| 4.5 3.34| 3.95| 4.8 2.94 | 3.31
25.. 4.6 | 6.1 6.8 43| 3.6 3.9 6.4 3.30 | 3.65 | 4.8 2.92{ 3.28
26.. 4.4 111.2 5.8 3.9 3.5 3.65 | 5.5 3.27| 375 4.8 2.90) 3.25
27.. 42| 7.4 5.3 4.3 3.497 3.6 5.3 3.23| 3.85| 4.6 2.90 [ 3.2
28.. 4.4 6.9 6.6 4.2 | 3.47| 3.55| 4.8 3.22| 3.65} 4.2 2.8 3.17
29.. 4.8 6.6 11.1 4.2 4.251 3.55 | 4.8 3.65| 3.65) 3.85| 2.87} 3.13
30... 5.4)....... 12.4f 7.4] 48 | 3.5 | 4.6 | 395} 3.6 | 3.65] 2.8 | 3.39
1 N 5.8 |eeennnn 9.2 ...... 4.7 |eaen-. 5.3 4.3 [..o..| 346 ]....... 4.4

@ Gage height to top of ice.

Norte.—Relation of %a.ge heiﬁht to discharge affected by ice about Jan. 5-19 and about Feb, 2-20. The
observer reported as follows: ‘‘Jan. 7 and 8, river frozen over and holds water back. Jan. 9-16, river entirel;
frozen over. Jan, 8-16, control frozen over; ice from 3 to 9 inches thick. Jan. 19, ice breaking up an
running out. Jan. 20, ice gone. Feb. 417, river at gage and control frozen over, ice from 2 to 11 inches
thick. Feb. 17, thawing. Feb. 19, raining; ice beginning to back up. Feb. 20, raining; ice gorge holding
water back. Feb. 21, raining; 1ce all gone.
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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 December 31, 1912.

Drainage area.—325 square miles.

Gage.—Standard chain gage attached to trees on left bank; datum unchanged.

Channel.—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 low.—Ice usually does not form in sufficient quantity to cause backwater at
the gage.

Accuracy.—The gage-height record is considered very reliable. Sufficient data have
not been obtained to permit estimates of discharge to be made. This gaging
sation was not visited by engineers of the Geological Survey during 1912, but on
December 16, 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 South Fork of New River near Crumpler, N. C., for 1912.
[J. J. Garvey, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
1.8 1.48) 1.65| 2.0 1.7 1.48 | 1.40| 1.48| 1.10| 1.35| 1..17| L.28
1.7 1.42} 1.6 225§ 1.65| 1.55| 1.42 1.40| 110 1.31| 1.20] 1.30
1.551 L4 165] 215 16 1.6 1.556| 1.36| 1.10| 1.28) L18| 1.30
1.43] 1.34| 1.6 1.95| 1.55| 1.65f 1.48( 1.40| 1.09 | 1.24| 1.16| 1.28
1.38| 1.36| 1.65| 1.8 | 1.6 1.5 1.6 1.42] 1.06| 1.22| 1.15| 1.32
1.30| 1.7 1.7 1.8 1.65| 1.65] 1.8} 1.40| 1.12) 1.20( 1.14| 1.38
2.05| 1.65{ 1.7 1.8 1.6 1.7 1.65 | 1.3¢) 1.23| 1.20( 1.95] 1.44
2.0 L7} L8 1.8 1.55 | 1.6 1.5 1.30 | 1.48| 1.18] 2.25| 1.35
2.1 1.6 1.85 ¢ 1.75] 1.49| 1.5 1.48| 1.46§ 1.39] 1.18| 1.65] 1.28
2.0 L55| L75{ 1.7 1.47 | 1.44| L5 1.48| 1.23} 1.15| 1.45{ 1.25
2.0 1.6 1.7 1.66 1 1.5 1.41 ] 1.55] 1.4} 1.08| 1.14{ 1.36| 1.21
1.9 1,461 1.75 | 1.65| 2.7 139 2.0 1.34} 110} 1.141 1.32( 1L.18
1.8 155 2.0.| 165| 2.5 .38} 1L75| 130} 122 114} 1L.30| 1.31
1.65( 1.49] 2.0 1.6 2.05 1 155} 1.7 1.28 1 1.32] 1.29f 1.39| 1.28
L7 1.36 | 3.0 1.6 1.9 1.7 1.7 1.28| 1.34| 1.40| 1.34] 1.22
L75 | 1.471 3.1 1.6 2.2 1.75} 1.655| 1.32| 1..30| 136 1.30| 1.34
1.8 1.55| 2.6 1.6 2.4 1.55 1 1.55 1.28 | 1.28| 1.26f 1.26( 1.24
1.95( 1.48} 2.15| 1.7 2,06 1.46} L6 1.28 1 1.22} 1.181 1.22( 1.20
2.15| 1.38| 2.0 1.55| 1.85 | 1.35| L.9 1.27 1.19| L22) 1L21| 1.22
2151 1.4 1.9 .55 1.75] 1.30] 215} 1.34] 1.26) 1.25| 1.20| 1..21
205 | 1.85 1.8 1.5 1.7 1.30| 1.95] 1.36| 1.18) 1.24| 1.18| 1.19
1.9 2.9 L7 ) 17 1.65| 1.30 | 1.8 1.2 1.13} 1.30| 1.18| 1.19
1.8 1.95 1.7 1.8 1.6 1.33 | L7 1.24| 2.06| 1.37| 1.18| 1.24
1.8 1.8 | 2.0 1.7 1.6 1.32 | 1.6 1.18 | 2.3 1.34| 1,181 1.25
1.7 1.8 2.1 1.6 155} 1.9} 1.6 L17 | L7 1.26 | 1.18| 1L.20
1.5 1.9 1.9 1.556| 1.55] 1.65{ 1.6 1.17{ 1.5 1.20| 1.18] 1.38
1.441 215] 1.8 L75| L5 1.551 L5 .17 1.7 1.18) L14| 1.5
1.30| 2.0 L7 | L7 1.5 1.5 1.43] 1L.14} 1.6 1.15| 1.24| 1.38
1.4 1.85| 2.7 1.7 1.8 1.42| 1.4 1.14| 1.5 1.15| 1.42| 1.40
L75 Jeeaeean 2.5 1.7 | L6 1.5 1.85 | 112} 1.37| 1.15| 1.37| 1.7
1.65 |....... 2.1 |....... 1565 {....... 1.65| 1.11}f....... 1.14 feaea... 1.7

NoTE.~Relation of gage height to discharge affected by ice about Jan, 5-19 andabout Feb. 3-16. Observer
made full notes relative to ice, reporting the river frozen over Jan. 6-18 with ice from 4 to 12 inches thick.
Tce be; to break up Jan. 19 and was all gone Jan. 29. Ice formed again Feb. 3 and remained until about
Feb. 17, thickness varying from 4 to 5 inches.

NEW RIVER NEAR GRAYSON, VA.

Location.—At Norfolk & Western Railway bridge at Fries Junction, 1 mile from
Grayson, Va., immediately above the mouth of Chestnut Creek.
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Records available.—August 7, 1908, to December 31, 1912. Station was discon-
tinued January 4, 1913, because of backwater from the Appalachian Power Co.’s
dam No. 2.

Drainage area.—1,160 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged since established.

Channel.—Irregular but practically permanent. The river at the measuring section
is wide, with an irregular, rocky bottom; current rough and rapid.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Gage heights are little, if any, affected by ice.

Artificial control.—The operation of a large cotton mill, run by water power, about
4 miles above the gage, affects the flow of the river during low water.

Accuracy.—The characteristics noted under ‘‘Channel” made this a rather poor
station, but with careful work accurate discharge measurements can be made.
Sufficient data have not been obtained to permit estimates of discharge to be
made.

The following discharge measurement was made by Bailey and Carr:
September 25, 1912: Gage height, 4.62 feet; discharge, 3,070 second-feet.

Daily gage height, in feet, of New River near Grayson, Va., for 1912.

SHABE SRBHIT INRER BRIANS

[Oscar Williams, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. { Oct. | Nov. | Dec.
4.5 4.4 4.45 | 4.9 4.45| 4.05| 4.2 4.051 3.66 | 3.82} 3.60| 3.
4.35| 4.25| 4.35] 5.1 4.4 4.0 4.0 3.96| 3.66{ 3.80| 3.67 | 3.
4.3 4.05| 4.2 5.6 4.35 | 4.2 4.05| 3.86| 3.62| 3.72| 3.67] 3.
4.15} 8.78 | 4.256| 5.3 4.2 4.2 |....... 3.93| 3.60| 3.75| 3.65| 3.
3.80 | 3.81| 4.3 4.8 4.2 4.1 4.4 4.0 3.63| 3.71{ 3.61| 3.
3.77) 3.94] 4.4 4.651 4.25| 4.05} 4.9 3.90| 3.66 | 3.68) 3.78| 3.
3.68] 4.1 4.35 | 4.6 4.25 | 4.15| 4.6 3.83 | 3.62| 3.67| 4.0 3.
4.3 4.1 4.55 | 4.6 4.25| 4.05| 4.35| 3.79| 3.74] 3.74| 4.5 3.
4.4 4,05} 475 4.45| 415 4.0 4.1 3.82| 4.0 3.65 | 4.3 3.
4.35| 4.05| 4.8 4,35 | 4.1 3.93| 4.1 3.92| 3.80 ) 3.63} 3.99}| 3.
4.35| 4.05| 4.65| 4.3 4.1 3.89| 4.15| 3.98| 3.67| 3.62| 3.8} 3.
4.25( 3.94] 4.6 4.25| 5.5 3.8 | 4.35! 3.88| 3.60 3.62| 3.8 | 3.
4.35( 3.79] 4.85| 4.25( 5.1 3.82 | 4.4 3.8 3.981 3.65| 3.8 | 3.
4.3 3.961 4.95| 4.2 4.7 3.90 | 4.3 3.781 3.78| 3.68| 3.8 3.

. 3.9 6.0 4.2 4.5 4.1 4.2 3.77| 3.721 3.79| 3.88] 3.
3.87] 7.0 4.2 4.9 4.2 4.1 3.76 | 3.75| 3.87| 3.80] 3.
3.981 5.8 4,251 5.4 4.05| 3.99| 3.78| 3.68| 3.76| 3.71| 3.
3.98! 5.2 4,251 4.9 3.96! 405! 3.74| 3.75) 3.69| 3.76; 3.
4.1 4.85 | 4.2 4.6 3.92 ) 4.2 3.74| 3.981 3.72 | 3.68| 3.
4.1 4.75 | 471 4.45| 3.84| 4.4 3.78| 3.94| 3.75| 8.67| 3.
4.4 4.6 4.1 4.35| 3.81| 4.35| 4.55| 3.74| 3.76| 3.56| 3.65
5.8 4.5 4.2 4.3 3.79 | 4.2 4.1 3.67| 8.76| 3.70| 3.60
5.0 4.4 4.5 4.2 3.86| 4.1 3.94( 415| 3.79| 3.68| 3.68
4.6 4.6 4.4 4.2 3.84| 4.0 3.83| 5.3 3.78| 3.64 | 3.58
4.65| 5.2 4.2 4.1 4.5 3.98| 3.78 | 4.7 8.75| 3.56 | 3.65
4.8 4.9 4.15} 4.1 4.4 4.1 3.75| 4.2 3.69| 3.61| 3.65
5.4 4.65| 4.2 4.05| 4.3 3.98| 3.84] 4.1 3.67} 3.771 3.84
5.1 4.6 4.4 4.16 | 4.0 3.86| 3.74| 4.15| '3.65| 3.65| 3.8
4.7 5.1 4.4 4.25| 4.1 3.831 3.68| 4.1 3.65| 8.59| 3.75

....... 5.9 4.5 4.3 4.4 4.25 1 3.68| 3.96| 3.64| 3.61| 4.0
....... 5.2 leeeeeo| 4161 ......] 4.2 3.69(.......] 3.601}.......]25.9

@ Observer reported backwater from Appalachian Power Co.’s dam below gaging station.

NoTE.—ODbserver made no notes relative to ice in the river, simply regortm ¢snow and ice” Jan. 8 and
“s%leet b%?lg %aig” 5{ 18,171 29. Relation of gage height to discharge probably affected by ice about Jan. 6-19
and a 'eb. .

NEW RIVER AT RADFORD, VA.

Location.—At toll highway bridge near the Norfolk & Western Railway station at
Radford, Va., 1} miles below 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 December 31,
1912.
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Drainage area.—2,720 square miles.

Gage.—Standard chain gage attached to bridge. 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.

Channel.—Practically permanent.

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

Floods.—Maximum gage height, according to United States Weather Bureau, was
37.4 feet September 15, 1879.

Point of zero flow.—A determination by leveling July 17, 1911, indicates that
there would be no flow past the gage if the river stage were to fall to 1.0 foot4-0.3
foot. :

Winter flow.—The relation of gage height to discharge is only occasionally affected
by ice.

Artificial control.—Power plants about 50 miles above station fay affect flow to
a small extent.

Accuracy.—A good discharge rating curve for this station has been obtained as a
result of numerous discharge measurements. No discharge measurements were
made at this station during 1912. Five discharge measurements made during
1913 indicate a change in the rating curve such that the new curve will give
results about 6 per cent smaller than the curve used in this report.

Daily gage height, in feet, of New River at Radford, Va., for 1912.
[R. B. Harvey, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
4.5 4.2 48 | 55 4.7 4.1 415} 3.75| 3.31{ 3.6 | 3.34| 3.34
4.5 4.3 4.45| 56 4.6 3.9 415 3.65] 3.23] 3.55| 3.34| 3.20
4.3 4.05 |....... 6.7 4.4 4.0 3.9 3.5 341} 355 3.38| 3.65
42 | 3.6 |.oo... 5.9 425 | 4.2 405] 4.2 | 3.27] 355 3.12) 3.6
3.8 3.46 |....... 5.3 4.2 4.0 4.3 4,2 3.23 | 3.40| 3.45| 3.6
3.20{ 3.65 5.0 425 3.9 5.0 4.4 3.19| 3.38| 3.37| 3.85
3.30| 3.8 |. 4.9 4.3 3.9 4.5 4.6 3.18] 3.38| 3.5 3.7
3.55 | 3.95|. 4.9 4.3 3.9 4.20| 4.7 3.39§ 347 4.5 3.65
3.8 | 3951 4.7 4.2 | 3.8 | 3.95| 4.25| 3.49 3.42| 4.35| 3.6
4.0 3.8 4.6 4.1 3.75) 3.95] 3.851 3.55| 3.36 ! 4.05| 3.55

id

405 3.8 | 51 4.5 405 3.75| 4.0 | 3.65] 3.42| 3.28| 3.7 | 3.46
4.0 3.8 4.9 4.4 9.2 3.7 4.15| 3.75| 3.33 ] 3.29| 3.65| 3.42
4.0 3.65| 6.0 4.3 6.8 3.651 415 3.451 3.29| 3.28 3.6 3.5

3.8 3.8 | 59 425 | 5.4 | 3.65} 405| 3.45| 3.37| 3.41| 3.55| 3.5
3.8 | 3.75] 7.6 4.251 50 3.8 3.95{ 3.5 3.30] 3.6 3.65 | 3.55
4.0 | 3.65] 9.6 4251 6.3 395} 3.85] 3.6 | 3.31| 3.6 3.7 | 3.2
3.95| 3.65| 6.8 4.25( 6.9 40 § 3.7 | 37 3.45| 3.42| 3.55| 3.55
3.65) 3.81{ 5.9 4.35] 5.6 3.8 3.7 3.65| 3.65( 3.42 3.28| 3.55
39! 39 5.3 4.25] 5.2 | 3.8 | 3.95| 3.48( 3.75| 3.5 3.6 | 3.49
4.35 | 4.05| 5.0 415] 48 | 3.7 | 3.9 3.42| 3.8 3.42| 3.6 3.36
4.35 1 4.2 4.9 4.1 4.6 3.6 3.95| 3.43] 3.6 3.18 1 3.481 3.42
4.35| 7.3 4.7 | 4.45) 4.45) 3.55] 3.95| 3.7 | 3.39| 3.5 3.30 | 3.47
405 | 5.7 4.6 4451 4.35] 3.65| 3.75| 3.65| 4.15| 3.49 ] 3.32| 3.28
4.0 49 | 48 4.4 4.25 1 3.9 3.65| 3.5 6.1 3.38| 3.38| 3.55
3.95| 5.1 5.7 4.3 415] 4.1 3.65| 3.39| 53 3.49| 3.38| 3.28
3.95| 5.2 5.5 4.1 4.1 4.5 3.6 3.37| 48 3.45| 3.38| 3.20
3.95( 6.5 5.1 4.1 405 4.25| 3.7 3.371 405 3.45| 3.55| 3.20
3.9 5.7 4.8 4151 405 4.5 3.6 3.44( 3.95| 3.36| 3.40| 3.31
3.95| 5.1 8.5 435 4.2 3.9 3.44( 3.30( 3.95| 3.38| 3.32}| 3.6

4.8 |.. .| 75 4.8 4251 3.95| 3.42| 3.37| 3.75| 3.42| 3.4 | 3.39
5.3 6.1 |[....... 4.2 |o...... 3.44( 3.38 |....... 3.41 |....... 3.8

NoTtE.—Observer made no report relative to ice. Relation of gage height to discharge probably affected
by ice about Jan. 7-20 and about Feb. 6-13. Gage-height reeorvi Mar. 3-9 lost in fire at toll house.
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Daily discharge, in second-feet, of New River at Radford, Va., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov. | Deec.
5,650 | 3,560 | 3,720 | 2,490 | 1,380 | 2,080 | 1,450 | 1,450
5,290 | 2,930 | 3,720 | 2,220 | 1,210 | 1,950 | 1,450 | 1,150
4,580 | 3,240 | 2,930 | 1,820 | 1,600 | 1,950 | 1,540 | 2,
4,060 | 3,890 | 3,400 | 3,890 | 1,300 | 1,950 998 | 2,080
3,890 | 3,240 | 4,230 | 3,890 | 1,210 | 1,580 | 1,700 | 2,
4,060 | 2,930 | 6,780 | 4,580 | 1,130 | 1,540 | 1,510 | 2,780
4,230 | 2, 4,930 | 5,200 | 1,110 | 1,540 | 1, 2,350
4,230 | 2,930 | 3,890 | 5,650 | 1,560 | 1,750 | 4,930 | 2,220
3,800 { 2,630 | 3,080 | 4,060 | 1,800 | 1,630 | 4,400 | 2,080
3,560 | 2,490 | 3,080 | 2,780 | 1,950 | 1,490 | 3,400 | 1,950
3,400 | 2,490 | 3,240 | 2,220 | 1,630 | 1,320 | 2,350 | 1,720
4,580 (25,400 | 2,350 | 3,720 | 2,490 | 1,430 | 1,340 | 2 1,630
4,230 {14,200 | 2,220 | 3,720 | 1,700 | 1,340 { 1,320 | 2,080 | 1,820
4,060 | 8,350 | 2,220 | 3,400 | 1,700 | 1,510 | 1,600 | 1,950 | 1,950
4,060 | 6,780 | 2,780 | 3,080 | 1,820 | 1,560 | 2,080 | 2, 1,950
4,060 (12,100 { 3,080 | 2,780 | 2,080 | 1,380 | 2,080 | 2,350 | 1,280
4,060 (14,700 { 3,240 | 2,350 | 2,350 | 1,700 | 1,630 | 1,950 | 1,950
4,400 [ 9,150 | 2,630 | 2,350 | 1,950 | 2,220 | 1,630 | 1,320 | 1,950
4,060 | 7,560 | 2,780 [ 3,080 { 1,770 | 2,490 | 1,820 | 2,080 | 1,800
3,720 | 6, 2,350 | 2,930 | 1,630 | 2,780 | 1,630 | 2,080 | 1,490
3,560 | 5,290 1 2,080 | 3,080 { 1,650 | 2,080 | 1,110 | 1,770 | 1,630
4,760 { 4,760 | 1,950 | 3,080 | 2,350 | 1,560 | 1,820 | 1,360 | 1,75
4,760 | 4,400 | 2,220 | 2,490 | 2,220 | 3,720 | 1,800 | 1,400 | 1,
4,580 | 4, 2,030 | 2,220 | 1,820 {11,200 | 1,540 [ 1,540 | 1,950
4,230 | 3,720 | 3,560 | 2,220 | 1,560 | 7,950 | 1,800 | 1,540 | 1,
3,560 | 3,560 | 4,930 | 2,080 | 1,510 | 6,020 | 1,700 | 1,540 | 1,150
3,560 | 3,400 | 4,060 | 2,350 | 1,510 | 3,400 | 1,700 | 1,950 | 1,150
3,720 | 3,400 | 4,930 | 2,080 | 1,680 | 3,080 | 1,490 | 1,580 | 1,380
4,400 | 3,890 | 2,930 | 1,680 | 1,360 | 3,080 | 1,540 { 1,400 | 2,
6,020 | 4, X 1,630 | 1,510 | 2,490 | 1,630 | 1,680 | 1,560
11,200 |....... 3,800 |....... 1,680 | 1,540 |....... 1,600 \....... 2,630

Nore.—Daily discharge computed from a rating curve well defined between 800 and 17,000 second-feet.
Above 20,000 second-feet the curve is based on flood-discharge comparisons with records at Hinton, Kana-
wha Falls, and Charleston, W. Va. See “Accuracy.”

Discharge Jan. 7-20 and Feb. 6-13 estimated, because of ice, from climatologic records, as follows: Jan. 7-
20, 1,500 second-feet; Feb. 6-13, 1,800 second-feet. These estimates of discharge for perieds when the relation
of gag height to discharge is believed to have been affected by ice are based on insufficient data and there-
fore should be used with caution.

Daily discharge Mar. 3-9 estimated from Weather Bureau gage readings.

Monthly discharge of New River at Radford, Va., for 1912.

[Drainage area, 2,720 square miles.]

Di i d-feet.
ischarge in second-feet (f;“ntg’ i
in
Month. Por inches on fa;’f;“
Maximum. | Minimum.| Mean. | square dﬁi;?ge
mile. .
7,950 L. ..ociaaian 2,830 1.04 1.20 | D.
16,400 |.oooLilo £450 | 164 177 | C.
27,300 42001 9,030| 3.32 3.83 | C.
13,800 3,560 5,530 2,03 2.26 | B.
25,400 3,400 | 6,310 2.32 2.68 | C.
4,930 1950 ! 290 110 1.23| B.
6,780 1,630 3,060 112 1.25 | B.
5,650 1,360 2,420 .890 1.03 | B.
11,200 1,110 2, 560 .941 1.05 | B.
2,080 L10| 1,67 L614 .70 | B.
4,930 998 , 990 .732 .82 | B.
2,780 1,150 | 1,800 . 662 .76 | B.
27,300 |....... v 370 137 18.63

Norte.—Ses footnotes to table of daily discharge.
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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. i

Records available.—July 29, 1895, to May 22, 1901; August 11, 1902, to December
31, 1904; July 16, 1908, to December 31, 1912.

Drainage area.—6,800 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged. The elevation
of the zero of the gage is 838.44 feet above sea level.

Channel.—Rock bed 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 by the present gage
datum.

Winter low.—The relation of gage height to discharge is little if at all affected by ice.

Accuracy.—Errors have entered into many of the gage readings prior to 1908, par-
ticularly before the chain gage was installed, November 20, 1903, the original
wire gage 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 1912 are withheld from pub-
lication for the present.

Discharge measurements of New River at Fayeite, W. Va., in 1912.

Date. Hydrographer. hgiag%et. ch]g.{'sge.
Feet. Sec.-ft.
Mar, 26 | C. T, Balloy.....oouniiiiii ittt eree e e 13.15 35,100
Sept. 10 [..... L 0.48 2,070

Daily gage height, in feet, of New River at Fayetie, W. Va., for 1912.
[C. J. Henry, observer.]

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
8.9 86| 12.2 8.4 3.7 7.0 2.1 1.4 2.5 0.7 0.8
7.4 7.8] 15.0 7.8 3.5 5.2 19 1.4 2.2 .5 .9
5.9 8.0 17.8 6.7 3.1 5.2 2.2 1.5 1.6 .5 1.0
3.6 9.0 149 6.0 2.9 4.8 2.0 1.5 1.5 .5 1.0
3.0( 82| 1.2 541 3.1 4.7 1.9 L5 1.4 .6 L7
2.6 4.7 9.3 5.2 3.1 6.3 19 1.4 1.3 .6 2.0
2.9 5.0 8.2 5.8 2.9 8.5 2.2 13 1.4 13 2.7
2.8 5.8 7.7 6.4 2.6 5.2 2.0 1.1 1.4 3.4 3.2
3.4 8.1 7.2 6.2 2.6 |- 5.0 1.6 .9 1.3 8.0 3.6
3.4 10.6 6.7 5.7 2.6 4.4 1.4 .8] 2| 56| 3.1
3.2 9.5 6.2 5.2 2.4 4.0 15 .5 1.1 4.5 2.9
3.1 9.2 5.8 | 10.2 2.0 4.0 1.5 .7 1.0 4.0 2.2
3.0 | 17.3 53| 19.1 1.9 4.1 L5 .6 .9 2.8 2.0
3.2 15.6 52| 14.2 1.8 4.1 14 .4 .5 3.2 1.9
2.6 15,2 50| 10.4 1.8 4.3 1.4 .3 .4 2.4 1.6
2.6 | 24.7 5.0 12.3 1.9 4.0 1.2 .3 b 1.9 1.5
2.6 19.2 5.0 17.8 2.3 3.6 1.0 .5 .5 1.9 1.2
2.9 1.0 5.6} 14.6 2.6 3.5 1.1 .8 .5 L7 1.2
3.1{ 1L6 6.1} 10.2 2.9 2.9 1.3 1.0 .6 1.4 1.4
3.8 9.8 6.3 8.7 2.9 2.5 L5 L5 .8 L4 14
51| 88| 5.7 7.5 2.8 2.5 L5 19 .8 14 1.3
1.3 8.4 5.1 6.6 2.3} 3.0 22 1.8 11 1.4 1.2
15.2 9.6 5.0 5.8 2.1 3.2 2.2 2.2 1.4 1.2 1.3
10.5 9.8 5.2 5.2 2.4 2.8 2.0 3.8 1.6 1.2 1.2
8.6 | 13.0 5.4 48| 3.8 3.8 16 8.0 L5 .9 1.2
8.5 13.2 5.0 4.5 5.8 3.7 1.5 7.0 1.3 .9 1.3
10.6 | 110 5.7 4.3 5.6 5.6 1.4 5.5 1.0 1.0 1.3
14.4 9.2 9.6 4.0 8.3 4.6 1.4 4.9 .8 1.0 1.5
10.8 | 14.0 8.6 3.9 7.7 4.2 1.4 3.0 .8 .9 2.0

....... 23.2 8.6 3.6 6.0 3.4 1.2 2.7 .8 .9 2.2
....... 16.1 |.oooel] 8.7 eeeeals 2.0 L3 ...e... 8 [eeeeennferanan

NOTE.~Observer made no report relative to ice. Relation of gage height to discharge probably not
materially affected by ice during 191
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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,
about 23 miles north of Crumpler, N. C.

Records available.—August 13, 1908, to December 31, 1912.

Drainage area.—279 square miles.

Gage.—Staff gage attached to posts on right bank. The chain gage in use from
August 13, 1908, was replaced by the present staff gage July 23, 1911. The staff
gage is at the same location and reads to same datum as former chain gage.

Channel.—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 the 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 the
datum of the present gage.

Winter flow.—Flow little if at all affected by ice.

" Accuracy.—The gage-height record is considered very reliable. Sufficient data
have not been obtained to permit estimates of discharge to be made. This gaging
station was not visited by engineers of the Survey during 1912, but on December
17, 1918, 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 1912.

[J.J. Garvey, observer.]

Day Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
2.55 | 2.9 2.5 3.0 2.65| 1.92| 1.86{ 2.1 1.64| 1.66| 1.471 1.66
2.4 2.6 2.35 | 4.3 2.5 2.5 205( 1.78| 1.56| 1.62| 1.53| 1.58
2.35| 2451 2.4 4.1 2.451 2.5 2,451 L70| 1.56| 1.59{ 1.471( 41.72
2251 2.1 2.3 3.4 235 2.0 2.55} 2.1 1.54 | 1.60| 1l.42( 1.61
205 197 2.45| 3.1 2.4 1.97 3.2 1.94| 1.56| 1.56 | 1.46 | 1.78
1.841 2.1 2.4 2.85 1 2.4 1.90{ 3.5 1.76 | 1.52) 1.55| 1.44| 1.82
2.761 2061 2.55| 275] 2.55| 205{ 2.7 1.71 | 1.52| 1.52| 215]| L7
2651 215 2.9 2701 2.45| 1.90¢ 2.35] 1.68| 2.35( 1.50| 2.30| 1l.64
265% 2.0 2.4 2.5 2.4 1.781 225 1.76| 1.67 ] 1.48| 1.83| 160
2.6 2.0 3.2 2.4 225 1727 2.15| 2.05| 1.52] 1l.47| L70] 1.53
2.65) 1.86| 2.8 | 235] 2.2 1.7 21 1.82 ] 1.46] 1.46| 1.65( 1.56
2.6 1.92| 2.8 2.3 2.5 1681 2.25) 1.741 1.44| 1.46| 1.60] 1.52
2.6 1.90 | 3.3 2251 2.3 1.66 { 1.99] 1.70| 1.54| 1.46| 1.60| 1.33
23 1.88| 3.2 220 2151 1.77| 1.98| 169} 1.54)] 1.66| 1.78| 1.62
235 1.8 | 51 2.2 2.3 2.0 2.05] 1.65] 1.54) 1.87| 1..67] 1.54
2.4 1.8 50 | 22 | 3.2 2.2 1.84) 1.62} 1.53| 1.58| 1.58] 1.63
2.26| 1.94| 3.8 2.251 2.85| 1.80} 1.86) 1.60| 1.47) 1.52| 1.5¢4| 1..43
2.5 2.05| 3.3 2.2 2.6 1.78 1 1.84| 1.66| 1.50| 1.48| 1.52| 1.58
295 | 2.3 3.0 2.1 2.45| 1.82f 2.15| 169 2.3 1.58 | 1.50) 1.56
3.4 2.4 2.8 | 205| 2.3 L7 21 3.3 1,90 | 1.74| 1.50] l.42
2.8 3.1 2,751 2151 2.2 1.671 215 2.65| 1.52| 1.57| 1.49] 1.46
2.45| 3.6 265 236| 2.15] 1.62| 1.90| 2.3 1.48| L.56| 1.49] 1.47
2.4 2.8 25561 255 2.1 1L.74] 1.8 2.1 3.6 1.611 1.49| 1.50
2.3 275 3.2 2251 2.0 2.0 1.78 1.89| 3.2 1.65 | 1.48]| 1.50
2.3 2.851 3.2 2.2 2.0 281 225 1.82| 2.15| 1.54 | 1.48| 1.64
2.2 295] 3.1 2.1 2.0 2.0 2.0 1,78 1.96| 1.51|-1.46| 178
2.3 3.7 2.95| 2.45{ 1.9 1.8 | 1.8} L77| 2.05| 1.48| 1.48| 1.98
2.06 3.2 2.8 2.6 1.88} 1.8 | 17| 1.68| 1.891 1.48| 1.62]| 2.0
2.7 2.7 | 4.6 2.550 2351 1.91| L70| 162 1.76] 1L48| 1.96] 1.98
3.7 hoal... 3.8 29| 2.2 2051 2.2 1.63| 1.73 ] 1.46| 170 215
3.2 |....... 3.3 |oeea... .98 {....... 1.84 | 1.87|....... 1.4 |....... 2.85

NoTE.—Observer made complete reports relative to ice. Relation of gage height to discharge probabl
affected by ice about Jan. 7-21 and about Feb.6-20. Observer reported river frozen over Jan. 6-24, wit
ice from 3 to 12 inches thick. Ice betian to break up and run out on Jan. 25 and was all gone Jan, 20. Ice
was present from Feb. 3 until after the 17th and was about 4 inches thick. Effect of ice in February was
probably relatively slight.
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REED CREEK AT GRAHAMS FORGE, VA,

Location.—At highway bridge at Grahams Forge, Va.

Records available.—July 29, 1908, to December 31, 1912.

Drainage area.—247 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged since established.

Channel.—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. Point of control is permanent. :

Winter flow.—Relation of gage height to discharge is sometimes affected by ice for
short periods.

Artificial control.—There is a dam and gristmill just above the station. The
storage is small and the miller states that water flows over the dam at all times.
The flow is therefore little if at all modified by the operation of the mill.

Accuracy.—The gage-height record is considered accurate and reliable. Sufficient
data have been obtained to permit estimates of discharge to be made.

The following discharge measurement was made by C. T. Bailey:
September 24, 1912: Gage height, 3.80 feet; discharge, 1,330 second-feet.

Daily gage hetght, in feet, of Reed Creek at Grahams Forge, Va., for 1912.

[J. T. Black, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.71] 2.921 2.90( 3.3 2.04] 2.44) 2.72( 2.80{ 2.18}| 2.31| 2.16| 2.12
2.67 | 2.78| 2.80( 4.1 2.81 | 2.42 | 2.89{ 2,59} 2.15| 2.27| 2.15| 2.14
2.61] 2.55| 2.79| 4.5 2.74 | 2.46| 2.69] 2.46 2.15| 2.28) 2.14} 2.17
2,601 2.521 2.72] 3.65] 2.68| 2.43| 2.59] 2.48} 2.13| 2.26} 2.14} 2.20
2.32] 2.68) 2.70{ 3.3 2.60 | 2.44| 2.92| 2,44} 2.16f 2.21| 2.08] 2.36
2,50 2.70| 2.74| 3.2 2.67] 2.38{ 2.96] 2.38} 2.16§ 2.22| 2.15| 2.40
2.50f 2.60| 2.80| 3.1 2.78 ] 2.40) 2.72{ 2.32] 2.14} 2,21} 2.27| 2.38
2.5 2.501 3.20| 3.05] 2.83| 2.36{ 2.66} 2.30| 2.22| 2.20] 2.69| 2.37
2.441 2.42| 3.9 2,921 2.80} 229 2.56] 2.30] 2.19| 2.19| 2.45| 2.31
2.62| 2.42| 3.6 2.8F 2.70 2.30{ 2.50} 2.37) 212 2.17} 2.34| 2.26
2.44 1 2.44| 3.25| 2.82| 2.72} 2.28| 2.561 2.34} 2,14} 2.18) 2.29| 2.24
2.40 1 2.40§ 3.15{ 2.84| 2.91 2.27| 2.61| 2.28} 2.13| 2.16| 2.28| 2.22
2.4 2.38| 4.3 2.74| 3.45) 2.25| 2.60} 2.261 2.14} 2.17| 2.24| 2.14
2.521 2.37] 4.2 2.72| 3.05) 2.28| 2.46] 2,23} 2.14| 2.26| 2.22| 2.22
2.32| 2.42{ 5.2 2,68 2.941 2.25| 2.40} 2.23| 2.14] 2.32| 2.22| 2.16
2.42 | 2.40| 4.8 2.78| 4.2 2.30 | 2.34| 2.22| 2.12| 2.28| 2.20) 2.18
2.20) 2.36| 3.8 2.73| 3.9 2,321 2.30| 2.20| 2.14| 2.20] 2.17] 2.18
2.341 2.40| 3.45| 2.79| 3.3 2.28) 2.281 2.27| 2.36| 2.17] 2.18{ 2.20
2.48} 2.52 | 3.25| 2.74| 3.05] 2.26| 2.44| 2.27| 2.8 2.20| 2.18; 2.19
3.05} 2.63| 3.15| 2.70| 2.90} 2.25( 2.30| 2.27| 2.37| 2.24] 2.18| 2.14

.92 3.3 3.0 | 2.66) 2,791 2.211 2.26] 2.30] 2.26| 2.22) 2.16] 2.08
74 3.9 | 2.97] 2.1 272 2.24| 2.32) 2.26| 2.20] 2.20] 2.16] 2.09
.64 1 3.15] 2.88] 2.91| 2.66| 2.23| 2.30| 2.32| 3.15] 2.20{ 2.14| 2.12
.62 2,981 3.057 2.8 2.62| 2.38( 2.26} 2.36| 3.7 2,181 2.17{ 2.14
3.25] 3.551 2.74| 2.60] 3.4 2.32] 2.28| 2.90| 2.16} 2.15{ 2.16

3.4 3.3 2.67| 2.55}1 2.76 ] 2.44| 2.27{ 2.64| 2.20| 2.12( 2.12

3.9 3.1 2.87| 2.53 ) 2.70| 2.31| 2.28| 2.52| 2.16| 2.08| 2.21

3.35] 2.99| 3.4 2.56 | 3.2 2.24| 2.24) 2.47) 2.14| 2.15| 2.18

3.1 5.7 3.061 2.51) 2.71¢ 2.28} 2.20| 2.381 2.16-| 2.09| 2.20
....... 4.1 3.1 2,521 2.79| 2.64] 2.21| 2.35] 2.15( 2.14| 2.36
....... 3.8 |eceeen.| 2.48(.......) 2,58} 2.20}.......) 2.16|.......| 3.25

%ME.—Relation of gage height to discharge probably affected by ice about Jan. 1-20 and about Feb.
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BIG REED ISLAND CREEK NEAR ALLISONIA, VA.

Location.—Twelve hundred feet above a suspension footbridge at J. P. Thomas’s
farm, 1} miles from Allisonia, Va., and half a mile above mouth of Little Reed
Island Creek.

Records available.—July 31, 1908, to December 31, 1912.

Drainage area.—291 square miles.

Gage.—Vertical staff gage fastened to a tree on right bank; datum unchanged since
established.

Channel.—The channel is liable to change caused by deposits of silt from ore washing;
the point of control below the gage is permanent and is unaffected by the silt.
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 of 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.—The relation of gage height to discharge is sometimes affected by ice
in winter.

Accuracy.—This station was not visited by engineers of the Survey during 1912.
Sufficient data have not been obtained to permit estimates of discharge to be
made.

Daily gage height, in feet, of Big Reed Island Creek near Allisonia, Va., for 1912.

[K. M. Thomas, observer.]

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

) 0.90| 0.74} 0.8 1.25| 0.95| 0.81{ 1.05| 0.66| 0.42| 0.50| 0.47| 0.57

. 771 .71 140} .81 .80) .8 .59) .35 470 .76 .58

.66 .80 1.35 82} .8 .70| .50 .30| .48 .51 .60

.70 .76 1.15 81 .831 1.0 .73 .35 .48 .46 .54

821 .82 1.05 78 81 J7) .2 .35 47 48| .89

.99 .80 .99 .80 .79 1.05 .54 .37 .46 .46 92

.94 .80| 1.00 8| 77| .75 50 .33 .47 1.98] .88

J041 .94 1.15 .81 .74| .80 .49( .40| .45] 1.53| .70

.86} 1.2 1.05 .74 .71 .75 .55 45 43 .8 .62

.74} 1.05 .99) .68 .71 .89 .56 .37| .42] .70] .58

....... .64 .94 .90 .79 .70 .76 .60 .35 .43 .64 .57

.56 1.05| .88 4.8 69| .79| .48) .32| .43]| .63| .55

...... bl 1.6 841 2.6 68| .73 .60 .34| .44 .66] .50

.05 .51 L2 .861 1.40 .60 .82 .52 43 .54 .76 .49

.1 .52 2.4 .86 1.40] .88| .73 .47 .45} .75| .67 .51

.1 58] 2.1 .84 1 2.40 .78 .62 .65 .62 .50 .58 .60

.1 .53 1.4 .88 2.0 .71 L0 L5011 .35 54| 4] 8

.16 .58 1.15 921 1.46 .68 .76 .48 .53 47 .49 .50

.25 63| 1.0 .84 1.25( 1.05| 1.10 .45 .53 .50 .57 .60

4 .60 .96| .79{ 1.15( .68] .68 .50} .66 .70] .55] .59

.1 .71 .91 .80 1.10f .65| .62 481 .55 50| .50 54

.05 2.2 .86 .88 1.00 .63 .72 .47 .38 48 .51 .49
.0 .98¢ .8} 1.00] 1.00{ .77} .60 .53 1.80 45| .51

96 .90f 1.25{ .82 .96| .92 .55 .41 ] 1.90 5| .52 58

.88 125} 1.3 .78 .03 .74 .65 381 1.25 49 .50 .67

.80 1.2 | 1.1 71 L9210 .70 .62 40| .72 .47] .49] .72
79 L7 .98 .91 .98 .68 .52 .48 .66 .46 50

.78 1.1 .90 .94 .88 .67 .50 .62 .45 50 90

.68 04 2.7 .88 .88% .70| .49 40| .54 .45 .54 .89

1.3 |....... 1.7 1.25 .94 72 48 .49 .52 .46 .50 .72

W92 |l 1.25 {....... 7 PO .52 2 ) AT feeen... 1.10

Note.—Relation of gage height to discharge probably affected by ice about Jan. 3-20 and about Feb.
2-16. Observer reported ‘‘backwater’” Jan. 18; “creek frozen solid across at some places’” Jan. 20, ice 6 {0
10 inches thick; and “backwater’ Feb. 5 and 6, ice about 5 inches thick,

29809°—wsp 323—14——4
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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 December 31, 1912.

Drainage area.—195 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Regular and practically permanent.

Discharge measurements.—Made from downstream side of bridge.

Floods.—The high water of about 1900 reached a stage of approximately 12.9 feet
referred to present gage datum.

Point of zero flow.—Determinations by leveling, July 18, 1911, and Septem-
ber 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. Control probably permanent.

Winter flow.—The discharge is 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. '

The following discharge measurement was made by C. T. Bailey:
September 21, 1912: Gage height, 3.30 feet; discharge, 152 second-feet.

Daily gage height, in feet, of Little River near Copper Valley, Va., for 1912.

[T. A. De Hart, observer.]

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

4.05( 3.701 3.54 | 4.15| 3.58| 3.19| 3.28| 3.26| 3.38

4.251 3.63| 3.58| 3.731 3.41| 3.17] 3.26| 3.38{ 3.34

4.2 3.621 3.67| 3.55| 3.36| 3.16] 3.25] 3.32| 3.34

3.93| 3.52| 3.54| 3.55{ 3.61| 3.13| 3.25| 3.26| 3.36

3.831 3.49| 3.57{ 3.80| 3.57| 3.15| 3.28| 3.22| 3.62

3.82] 3.54{ 3.58( 4.2 3.42] 3.19| 3.25( 3.38| 3.68

3.87| 3.54 3.69| 3.65| 3.37| 3.20| 3.20| 4.75| 3.58

4.0 3.50{ 3.53| 3.59| 3.36| 3.47| 3.20| 4.2 3.42

3.80] 3.441 3.51 | 3.52| 3.42| 3.33{ 3.20| 3.64| 3.34

3.69f 3.40] 3.48] 3.72| 3.47| 3.25| 3.20| 3.44] 3.31

3 3.64! 3.56| 3.471 3.58] 3.41] 3.16] 3.20} 3.42] 3.30
.3 3.66| 7.3 3.451 3.72| 3.36| 3.09] 3.18| 3.36) 3.30
.8 3.681 5.0 3.46( 3.6L| 3.39} 3.15} 3.20| 3.38} 3.31
.4 3.681 4.25| 3.51| 3.77] 3.35) 3.13| 3.35) 3.48| 3.35
.8 3.68| 4.2 3.651 3.52| 3.35] 3.26| 3.62| 3.42| 3.52
5.3 3.66 | 5.4 3.59| 3.47( 3.33} 3.16| 3.38| 3.32| 3.38
3.83| 3.70| 4.95| 3.51| 3.37| 3.32| 3.16{ 3.25| 3.31| 3.38
4.05| 3.76| 4.8 3.53| 3.39) 3.25 3.29} 3.22] 3.30] 3.35
3.04| 3.58] 3.99| 3.65| 4.2 3.31] 3.73{ 3.28| 3.20| 3.36
3.87| 3.53| 8.8 | 3.58| 3.59) 3.35] 3.53] 3.38] 3.28| 3.36
3.88| 3.54| 3.8 | 3.55| 3.43| 3.35| 3.22| 3.32( 3.20| 3.36
3.81| 3.59¢ 3.79| 3.66! 3.39] 3.35} 3.19] 3.26! 3.30}| 3.32
3.78| 3.72| 3.76| 3.65| 3.37] 3.27| 3.69] 3.40| 3.29} 3.32
4.251 3.52| 3.72) 4.15] 3.35} 3.35| 4.65| 3.36) 3.22| 3.42
4.35] 3.52] 3.69f 3.61| 3.43| 3.19| 3.89}| 3.26| 3.24| 3.54
4.1 | 8.50| 3.69| 3.72] 3.45] 3.25| 3.54| 3.28| 3.28] 3.50
3.90| 3.70| 3.64| 3.63| 3.47| 3.27| 3.78| 3.24| 3.28| 3.62
3.82| 3.83| 3.64| 3.49| 3.81| 3.25] 3.51| 3.21( 3.29| 3.62
6.3 3.73| 3.68| 3.46| 3.27| 3.21| 3.40} 3.22{ 3.36| 3.62
4.6 3.8 | 3.74| 3.46| 3.28| 3.22| 3.32| 3.22| 3.40| 3.65
4.2 |....... 3.60 |....... 3.31} 3.21 |....... 3.2 ....... 4,02

o Gage height to top of ice.

Nore.—Relation %ﬂge height to discharge probably affected by ice about Jan. 6-29 and about Feb. 4-
16.  Observer reported river entirely frozen over at gage Jan. 13 and Jan. 20, with ice 5 to 6 inches thick,
and Feb. 7 and 14, wich ice about 5 inches thick. The ice was reported “broken up’ at the control at all
times. River reported open Feb. 17.
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charge.

" Dis-

Gage

height.

Sufficient data hdve not been

datum unchanged.

.
)

KANAWHA RIVER BASIN.
WALKER CREEK AT STAFFORDSVILLE, VA.
Hydrographer.

Discharge measurements of Walker Creek at Staffordsville, Va., in 1912.

eported by observer. Relation of gage height to discharge probably not affected by

collected to permit estimates of discharge to be made.

the flow at low water.
Accuracy.—Gage-height record is considered reliable.

Whitley Creek.
Records available.—July 24, 1908, to December 31, 1912.

Drainage area.—277 square miles,

Location.—At highway bridge at Staffordsville, Va., 500 feet below the mouth ot
Winter flow.—Relation of gage height to discharge probably not affected by ice.
Artificial control.—A dam and power plant 300 feet above the station may affect

Discharge measurements.—Made from downstream side of bridge.

Gage.—Standard chain gage attached to bridge
Channel.—Rocky; practically permanent.

Date.
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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 2} miles above mouth of Mill
Creek.

Records available.—July 22, 1908, to December 31, 1912.

Drainage area.—223 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Rocky, practically permanent.

Discharge measurements.—Made from downstream side of bridge.

Floods.—A stage of approximately 15.5 feet, referred to 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.—Relation of gage height to discharge not affected by ice except for
short periods during extremely cold weather.

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

The following discharge measurement was made by C. T. Bailey:
September 19, 1912: Gage height, 2.76 feet; discharge, 88 second-feet.

Daily gage height, in feet, of Wolf Creck near Narrows, Va., for 1912.

[J. A. Hale, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept. | Oct. | Nov. | Dec.
3.65| 4.35| 3.95{ 4.7 4.6 2.99 | 4.4 3.24| 3.01 | 2.82| 2.68| 2.75
3.6 4.05 | 3.7 6.1 4.3 2.95| 4.05{ 3.16 ] 2.94| 2.73| 2.68]| 2.70
3.85 | 8.7 3.7 6.8 4.1 2.94| 3.7 3.06] 2.88| 2.69| 2.68| 2.69
3.49 | 3.6 3.55 | 5.4 3.9 2.92 | 3.8 3.06 | 2.88| 2.68| 23.66] 2.80
3.27| 8.42} 8.55| 4.8 3.751 2.96| 5.0 3.00 ) 2.84} 2.66] 2.6L| 3.02
3.24 | 3.40 3.5 4.4 3.651 2.90 | 4.7 2.931 2.8 | 2.64( 2.62( 3.25
3.28 3.30| 8.45| 4.25| 3.7 2.86 | 4.0 2.86 1 2.83| 2.64| 2.98| 3.36
3.12| 3.35| 3.85| 4.1 3.6 2.82 | 3.8 2.83} 2.81| 2.61| 8.75| 8.31
3.16 | 3.22| 5.2 3.9 3.5 2.78 | 3.7 2,84 2.76| 2.60| 3.45| s8.20
3.09| 818/ 50 3.8 3.42| 2.76 | 3.7 282 271 2.60| 3.24| 311
3.10 4.5 3.7 83.331 2.73] 3.55| 2.84| 2.68| 2.74| 3.12| 3.06
3.12 4.6 3.6 8.7 2.71 1 3.551 2.80 | 2.68| 2.58{ 38.01| 3.01
3.69 7.3 3.55| 3.66| 2.70}{ 3.31 | 2.82| 2.65| 2.58| 3.00| 2.90
3.03 6.4 3.5 8.55| 2.69] 3.20| 2.88] 2.64| 2.67| 3.00| 2.84
3.04 7.5 3.42( 8.55| 272 3.20| 2.84 | 2.62| 2.8 | 2.96| 2.83
3.06 7.4 3.47 ) 5.5 2771 3.09 | 2.77) 2.62) 2.76 | 2.89| 2.88
3.02 5.8 3.48 | 5.6 2.771 3.00f 2.72| 2.62| 2.70| 2.8 2.83
2.98 5.0 3.5 4.7 2.78 | 296! 2.74¢ 2.70| 2.66| 2.82( 2.84
3.24 4.6 3.48 | 4.25( 2.93] 302 233} 2.70| 269 | 2.78| 2.84
4.3 4.35 | 3.42 4.0 2.8 | 298 3,16 2.70| 279 | 2.76 | 2.79
3.9 4.15 | 3.42( 8.75| 278 2.93| 3.7 2.66 ) 2.8 | 2.72| 2.78
3.7 4.1 3.421 3.6 2.72 7 2.92) 3.55}) 2.69) 2.72) 2.72}) 2.7%
3.6 3.95] 3.6 3.48 | 2.75|( 3.10 | 3.481 2.94| 2.76] 2.70| 272
3.55 4.2 8.5 3.39| 3.08| 3.06| 3.38| 3.39( 2.79| 2.74} 2.74
3.5 4.8 3.48 | 3.42| 6.2 3.30 [ 3.24 | 3.11} 2.80 | 2.70| 2.66
3.5 4.7 3.43 | 3.32) 4.15] 3.55| 3.18( 2.96| 2.78| 2.69 | 2.78
4.1 4.45 ! 4.6 3.20| 4.45| 3.24 | 3.46| 3.24| 2.74] 269 | 290
3.95 4.25 | 5.3 3.16| 43 3.10 ] 3.26) 3.05 2.70 | 2.73| 2.86
4.0 7.8 4.8 3.17| 45 3.02| 3.16 | 294 2.691 2.70| 290
4.8 1. 6.4 4.9 3.12 3.95| 3.37{ 3.08| 2.84| 2.68| 2.68| 3.08
4.8 50 L...... 3.06 |....... 3.30{ 3.08 [....... 2.67 |....... 4.62

Nore.—Relation of gage height to discharge probably not materially affected by ice during 1912. On
Jan. 15 observer reported: “ Five feet of ice below bridge on north side of creek; no ice on south side.
There are springs above bridge.”
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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, and July 21 to November
7, 1912. See ‘“‘Accuracy.”

Drainage area.—454 gquare miles.

Gage.—Vertical staff Bage in two sections; datum unchanged.

Channel.—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 =+-0.2 foot.

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

Accuracy.—This station was temporarily discontinued because of its inaccessibility.
The gage was read during a part of 1912 to complete the comparison with the gage
at True at low stages. No discharge measurements were made at Lilly during
1912. On November 13, 1913, the lower section of the gage was found to be in
error. Gage heights of discharge measurements and daily gage heights for this
station for 1910 and 1911 published in Water-Supply Papers 283 and 303 should
be correeted as follows: August 24, 1910, to January 20, 1911, subtract 0.02 foot;
January 21 to June 15, subtract 0.03 foot; June 16 to November 10, subtract 0.04
foot; November 11 to December 31, subtract 0.05 foot. The proper corrections
have been applied to the gage heights for 1912 here published.

Daily gage height, in feet, of Bluestone River at Lilly, W. Va., for 1912.
[W. H. Lilly, observer.]

Day. Jan. | July. | Aug. | Sept. Oct. | Nov.
2.75 2.05 41 1.23
2.55 1.91 34 1.19
2.85 1.64 27 1.18
2.85 |. 1.52 23 1.17
2.6 1.4 21 1.23
2.25 |. 1.40 15 1.30
2.2 | 1.33 13 1.35
2.85 {. 1.32 1 fo.o...
3.1 . 1.30 05 ]........
2.95 . 03 f....c..e

8 S8R88

CEREE RRRIE IIsES BEEBR 85835
B8R

DR RS s, e s s

BRI e e e, B R e

2.1 43 |.
2.45 48 1.
2.15 .52 |,
2.1 52
1.89 49
1.76 83 45 |.
1.92 58 38 |.
2.05 93 33
1.81 81 38
1.64 58 32
1.69 |........ 25

NorE.—Observer made no report concerning ice. Relation of gage height to discharge probably affected
by iceJan. 3-13. See ““ Accuracy’ in station description.
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BLUESTONE RIVER NEAR TRUE, W. VA.

Location.—At Barker’s ford, 1 mile above the mouth of the river and three-fourths
of a mile above True post office.
Records available.—October 17, 1911, to December 31, 1912.
Gage.—Staff gage in two sections, on right side of river. o
Channel.—Practically permanent. e
Discharge measurements.—Made from a boat 20 feet below gage or by wading.
Point of zero flow.—A determination by wye levels on September 7, 1912, indicates
that there would be no flow past the gage if the stage of the river were to fall to
0.5 foot=0.1 foot.
Winter flow.—The relation of gage height to discharge may be affected by ice for
"short periods during December, January, and February. ;
Accuracy.—Gage-height record is considered reliable. Sufficient data have not been
obtained to permit estimates of discharge to be published.
The following discharge measurement was made by wading at a section about 500
feet below the gage by C. T. Bailey:
September 7, 1912: Gage height, 1.64 feet; discharge, 69 second-feet.

Daily gage height, in feet, of Bluestone River near True, W. Va., fog 1912.

[Arthur Barker, observer.]

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

2.651 3.35| 3.55| 1.89}! 3.15] 1.97| 1.73| 1.72| 1.50 ] 1.55

2.3 9.0 3.1 1.84| 3.8 1.97 ) 1721 1.70| 1.50{ 1.56

2.3 7.1 2.8 | 1.8 | 3.2 1.92| 170 1.68| 1.50 | 1.54

2.3 4.4 2.65 1 1.8 | 2.7 1,88} 1.68) 1.66| 1.50| 1.50

2.251 3.4 2.5 1.8 | 3.8 1.85| 1.67 | 1.66| 1.50{ 1.56

2.25( 3.15| 2.65| 178 3.7 1.80 166 1.61| 1.50! 1.80

2.3 2.9 | 3.7 1.67) 3.35| 176 1.64| 1.59| 1.56| 2.00

3.0 2.85| 3.4 1.62| 2.6 171 1.60| 1.56| 1.62| 2.05

4.7 2.65| 3.0 1.62| 2.35| 170} 1.58| 1.50{ 1.70| 2.00

4.3 2.5 2,65 159 2.45| 170 1.56| 1.48| 1.76| 1.95

4.0 2.45] 2.8 | 1.57| 2.35] 1.66{ 1.56| 1.46| 1.90| 1.90

7.0 2.4 4.9 1.54) 2.25| 1.62| 1.53| 1.46| 1.88| 1.86

6.7 2.3 3.8 1.52 | 2.3 1.62 | 1.52] 1.48 | 1.88 | 1.84

5.8 2.5 3.5 1.52] 2.95| 1.62| 1.50| 1.51| 1.86| 1.80

4.8 2.4 295 1.52| 2.25| 1.64| 1.50|..1.54| 1.82] 1.76

5.4 2.3 3.35¢ 1.63| 1.94| 1.65| 1.50| 1.60 | 1.77| 170

4.0 2.251 3.7 1.74 |....... 1.64 146} 1.60| 1.70| 1.66

3.8 2.651 3.2 1.86! 1.92, 166! 1.42]| 1501 1.66| 1.64

3.4 2.55 | 2.7 1.4 1.97| 1.69| 1.39| 1.60| 1.60| 1.61

2.9 2.45| 255} 2.05] 2.1 1.74| 1.62] 1.65| 1.59| 1.61

2.8 2.25| 2.35| 2.5 1.9 192 2.25| 1.50 | 1.66| 1.59| 1.60
3.15| 2551 2.35| 2.4 1.72| 1.90} 2.45| 1.49| 1.62| 1.58( 1.60
3.3 2.65( 2.55{ 235| 1.75| 1.82| 2.3 1.65 | 1.60 ] 1.54 | 1.60
3.0 5.2 2.5 2.25 | 2.7 1.92] 2.25| 1.70| 161 ] 1.50; 1.60
2.7 5.0 2.35| 2.05| 4.8 1.96 | 2.15 1.66 ] 1.50 | 1.62
3.0 3.9 2.3 2,05 | 3.7 3.00f 21 |. 1.62 ] 1.50 [......
3.6 3.5 4.7 2.1 5.0 2.1 2.6 |. 1.60 | 1.50 j......
3.251 3.7 5.0 2.0 3.8 2.1 2.0 1.61] 150 ......
2.8 | 58 4.6 1.9 | 2.8 | 2.0 1.92 ). 1.571 150 |......
....... 6.0 4.1 1.98| 2.6 197 1.92 1.52) 1.50 |......
....... 4.0 |.......] 20 |.......] 1.92] 1.9 L50 {aeeicn]onnnes

Nore.—Relation of %age height to discharge affected by ice about Jan. 6-26 and about Feb. 6-20. The
observer reported as follows: Jan. 7, ice presonf last 10 days; Jan. 9, lower portion of gage torn out by ice;
Jan. 14, river frozen over at gage and at control; ice 5 inches thick; Jan. 25, lower portion of gage replaced;
Feb. 7 and 15, river open in middle, control partly frozen, ice 3 and 7 inches thick on respective dates. No
record Sept. 25-30; gage broken by windstorm. .

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.
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Records available.—July 9, 1908, to December 31, 1912.

Drainage area.—408 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Coarse gravel; control section probably not permanent.

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 stage were to fall to 2.7 feet 3-0.1
foot.

Winter flow.—Relation of gage height to discharge affected by ice during parts of
December, January, and February.

Accuracy.—Sufficient data have not been obtained to permit estimates of discharge
to be published.

Discharge measurements of Greenbrier River at Marlinton, W. Va., in 1912.

Date. Hydrographer. hgig et. clPage.
Feet. Sec.-ft.
Mar. 23 | C. T. Bailey 5.44 1,7
2 6.84 | 4,000
ept. 3 @ 35.
Sept. 6 3.27 35.1

e Measurement made by wading.
Daily gage height, in feet, of Greenbrier River near Marlinton, W. Va., for 1912.
[P. G. Johnston, Jan. 1-Aug. 17, and A. N. Rudd, Sept. 6~-Dec. 31, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6.3 4.8 5.8 | 421 3.52] 4.40| 4.25 3.78 | 3.48| 3.62
5.8 4751 5.5 | 416 3.48] 4.33| 4.02 3.62| 3.45] 3.56
5.35 4.65| 5.25| 4.12| 3.46| 4.28( 3.82 3.64 | 3.45| 8.64
4.9 4.551 5.1 | 4.07| 8.44| 424 872 3.50 | 3.42| 3.88
4.5 45 | 4.8 | 402 8.42| 418 3.66 3.49| 3.40| 4.02
4.16 4.44( 4.5 | 8.96| 8.42| 4.13| 38.59 3.45 | 3.40| 4.7
4.12 4.37| 4.28| 3.91| 8.40| 4.05| 3.56 | 3.31| 3.40| 5.45| 4.8
4.25 4.30( 4.44| 3.88| 3.30( 3.96| 3.52| 3.31 | 3.44| 59 | 4.5
4.32 426 4.7 | 8.8 | 3.38} 3.89| 3.60| 8.30| 3.42| 51 | 4.25
4.37 4.21| 46 | 8.8 | 38.35| 3.83| 360 3.30| 3.40| 4.6 | 4.18
4.42 416 4.48| 4.55( 8.82| 3.79( 2.55| 3.29] 3.40 | 4.36| 4.15
4,40 423 4.32] 6.5 | 8.28| 3.74!| 3.49| 3.25| 3.40| 4.15| 4.08
4.38 4.55| 4.22| 87 | 3.26| 3.68| 3.46| 3.24| 3.40| 4.00| 4.03
4.34 50 | 414) 67 | 3.22] 3.62) 3.44| 3.25) 3.40| 3.95| 4.00
4.30 87 | 408) 56 | 819 3.56| 3.42| 3.25| 3.38| 3.90| 4.10
4.30 86 | 46 | 7.5 | 8.29| 3.52| 3.42| 3.26| 838 3.82| 41
4.28 7.0 | 51 | 7.0 | 850 3.46| 3.41| 3.26| 3.36| 3.70 | 3.92
4.26 6.1 | 5351 6.0 | 401} 3.40 3.82| 3.38) 3.70 | 3.92
4.26 48 | 54 | 55 | 4.08| 3.33 3.30| 3.38| 3.63| 3.85
4.24 5.45] 5.05| 53 | 4.00| 3.27 3.38| 8.45|.......] 3.8

U 6.0 | 4.9 | 50 | 3.90| 8.2 3.40| 3.48| 3.62| 3.8
4,42 54 | 4.8 | 5.6 | 3.8 3.22 3.36 | 3.48| 3.61 | 3.80
| 475 4.9 | 4.7 | 515 3876 | 3.18 3.82| 3.50| 3.60 | 3.65
| 4.8 5.8 | 4.6 | 47 | 3.70| 3.63 4.9 | 3.60{ 3.56 |......
| 475 6.3 | 4.55| 4.35| 3.58| 7.2 47 | 8.70 | 3.53 [a3.8
4.7 59 ( 4.46( 4.07] 3.48| 7.6 |. 4.08| 3.68( 3.50
4.6 5.5 | 4.30| 3.88] 3.63| 6.4 |. 4.00| 3.62| 3.50
51 | 4.34| 3.74| 3.88| 57 |. 3.85| 8.60{ 3.58
7.2 | 4.30| 3.66| 4.49| 51 |. 3.78 | 3.55| 3.50
6.9 | 4.26| 3.60| 4.75| 4.8 |. 3.82| 3.52{ 3.50
6.2 feeenes| 856 leeeens| 45 feeeniilliail.. 8.50 |.cc....
& Grage height to top of ice.

NoTtE.—Relation of gage height to discharge probably affected by ice about Jan. 7 to Feb. 21 and during
most of the period from Nov. 27 to Dec. 30. Observer made no report concerning ice prior to Jan. 28, but
from then to Feb, 18 river was reported partly frozen, with ice from 5 to 10 inches thick and broken up at
the control. On Feb. 21 rain and the ice break-up were reported. On Nov. 28, Dec. 1 and 2, observer
reported river frozen over. On Dec. 4-6, general rain; Dec. 12, ice ing; Dec. 13, river frozen over;
Dec. 14, “ice gorges up sometimes;”’ Dec. 25, ice heavy, with snow on top ofit; Dec. 30-31, general rain on
heavy snow—rain caused rise.
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SURFACE WATER SUPPLY, 1012, PART IIL
GREENBRIER RIVER AT ALDERSON, W. VA.

Muddy Creek.
Records available.—August 1, 1895, to July 15, 1906

Location.—At highway bridge at Alderson, W. Va., half a mile above the mouth of
31, 1912.
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Daily gage height, in feet, of Greenbrier River at Alderson, W. Va., for 1912.

The following discharge measurement was made by C. T. Bailey:
Day.

March 24, 1912

Norte.—Relation of
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Daily discharge, in second-feet, of Greenbrier River at Alderson, W. Va., for 1912.

Day. Jan. | Feb. } Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
) DU 10,000 | 3,720 | 4,100 | 5,960 | 2,740 501 | 1,330 490 183 347 223 183
[ 6,520 | 2,980 { 2,860 | 7,9 2,260 481 942 | 396 178 301 217 217
C R 4,620 | 2,380 | 2,500 | 9,700 { 1,920 443 | 696| 347 154 | 246| 200| 246
[ SO 3,480 | 1,560 | 2,040 | 6,800 | 1,600 415 587 415 145 240 194 356
[: 2,620 | 1,480 | 1,720 | 4,880 | 1,390 380 | 1,060 380 120 205 188 490
[ IO 1,620 | 1,190 | 1,560 | 3,600 | 1,300 364 | 1,720 301 117 183 188 | 1,160

1,400 | 3,100 | 1,030 331 | 1,050 287 117 188 315 | 2,620
1,640 1 2,860 | 2,980 287 013 253 128 178 | 5,680 | 2,140
3,220 | 2,380 | 2,620 240 683 229 109 169 | 3,980 | 1,520
3,980°1 2,140 | 2,260 246 | 555 211 101 164 | 2,140 | 1,
3,100 | 1,920 | 1,920 188 587 188 109 159 | 1,440 834
2,860 | 1,640 | 10,600 | 188 | 842 | 205 951 150 ] 1,060 | 747
6,520 | 1,480 | 17,500 205 708 200 76 145 828 610
7,940 | 1,310 , 700 188 533 217 73 154 696 415
10,900 | 1,230 | 5,960 211 671 188 76 200 598 331
31,100 | 1,140 | 10,000 194 696 159 73 188 533 452
11,900 | 1,230 | 18,200 194 471 140 68 178 481 855
6,800 {2,140 | 8,230 | 217 443 150 79 159 415 501
5,150 | 3.480 | 4,880 | 331 | 471 | 174| 260 | 183 | 388) 471
4,620 | 2,980 | 3,600 415 396 164 164 234 356 452
5,600 [ 2,260 | 2,620| 405 | 696 | 140| 109| 434| 331| 315
5,060 | 1,920 | 2,040 | 356 544 164 95 331 308 234
5,150 | 1,820 | 1,620 490 481 159 178 331 280 178
7,940 | 1,920 | 1,370 306 | 1,700 140 | 2,980 388 274 217
12,600 | 1,820 | 1, 555 5| 1362260 49 | 260| 280
8,810 | 1,680 | 1,020 | 544 | 6,800 145 | 1,400 443 267 253
5,960 | 1,820 3 544 | 2,620 140 942 405 246 280
4,360 | 2,500 788 | 2,040 | 1,420 117 598 331 246 452
17,500 | 2,380 720 | 1,920 | 913 105 471 301 234 347
16,800 | 2,740 696 | 1, 671 113 405 287 194 | 1,480
8,810 |....... 587 |..... ..| 533 136 |oeeunn- 246 [.ee-.- 12,900

NoTE.—Daily discharge computed from a rating curve well defined between 46 and 8,230 second-feet (gage
heights 1.4 and 5.5 feet), fairly well defined between 8,520 and 16,400 second-feet (gage heights 5.6 and 8.0
feet) and poorly defined above 16,400 second-fest (gage height 8.0 feet).

Mean discharge Jan. 8 to 18 estimated, because of ice, from gage heights, observer’s notes, and climato-
logic records, at 700 second-feet. This estimnate of discharge when the relation of gage height to dlscharﬁ(:
is believed to have been affected by ice is based on insufficient data and therefore should be used wi
caution, No correction applied for possible effect of ice in February.

Monthly discharge of Greenbrier River at Alderson, W. Va., for 1912.

[Drainage area, 1,340 square miles.]

Discharge in second-feet. (gunth_o i_f
in
Month. Per 1(111ch§6$ on IAMQ‘;,‘]'
: - ainage *
Maximuin. | Minimum, | Mean. sgﬁla;:e area).
10,000 |..oooenn. ... 2,230 1.66 1.91]C.
17,800 859 3,510 2.62 2.83 | B.
31,100 1,400 6,950 5.19 5.98 | B.
3 1,140 2,960 2.21 2.47 | A.
18,200 587 4,010 2.99 3 A.
2, 188 498 .372 .42 [ AL
6,800 396 1,040 776 .80 | AL
490 105 213 .1 18 1AL
2,980 63 395 .33 | B.
4 145 257 .192 .22 AL
5,690 188 759 . .63 | B.
12,900 178 1,050 . 784 .90 | B.
31,100 {....cennn. .. 1,990 1. 49 20,21

Note.—See footnote to table of daily discharge.
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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 imniediately below the mouth of Rock Creek.

Records available.—July 3, 1908, to December 31, 1912.

Drainage area.—248 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Rough and irregular, but 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 stage were to fall to 3.33 feet =0.2 foot.

Winter flow.—Ice may affect the relation of gage height to discharge for short periods
during December, January, and February.

Accuracy.—Sufficient data have not been obtained to permit estimates of discharge
to be made.

The following discharge measurement was made by C. T. Bailey:
March 21, 1912: Gage height, 7.65 feet; discharge, 2,060 second-feet.

Daily gage height, in feet, of Gauley River at Allingdale, W. Va., for 1912.

[Harry Jones, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.2 7.6 6.25( 6.7 5.9 471 525| 7.2 515 5.15| 5.0 4,80
6.65 | 7.2 5.95| 6.6 58 | 4.65| 5.15| 6.2 5.0 505 | 515! 4.89
6.6 7.0 59| 7.6 580 | 454 515 575 498 50 515 5.2
6.15] 7.0 5.6 7.0 5.6 4.78 | 5.45| 5.5 4,96 | 4.90| 505| 55
5.6 6.7 545 | 6.6 5.5 4.77| 6.4 5.3 5.1 4.8 | 50 5.9
5.2 6.65 | 535| 6.25| 5,45 4.57| 6.05| 5.15| 4.90| 4.78| 498 6.4
5.2 6.4 525 6.05{ 5.6 4,57 | 5.6 5.0 4.94 | 475 5.05]| 6.5
5.3 5.8 5.25| 6.65| 6.05 | 4.54| 525 4.9 4.82| 470 9.0 6.25
5.35| 5.6 5.6 6.3 6.35| 4.42] 5.1 4.8 | 4.98| 4.68| 7.0 5.9
5.3 5.35| 5.8 6.0 | 6.0 4.37| 5.4 4,78 | 4.66| 4.64| 6.2 5.65
5.3 5.1 5.7 5.8 5751 4.36| 6.55| 4.87 4.68| 4.60| 59 5.6
5.2 5.05| 5.8 5.65 | 11.1 420 6.05| 525 | 4.54| 4.60{ 565 56
515 5.0 6.05| 555 8.6 4,20 { 5.45| 5.5 4.50 | 460} 5.5 5.4
5.0 4981 6.7 5.45 ) 8.1 4.2 5.3 505 | 4.47| 4.60| 5.5 5.05
50 | 475 6.6 5.3 6.75| 4.18| 58 | 4.88| 4.46| 460 5.4 5.15
5.0 4,97 1 10.6 525 | 7.7 412 7.1 4,78 | 4.42 | 4.62| 5.3 5.4
5051 50 |-.7.8 5.95| 8.8 4.22| 6.05| 4.70| 4.44| 4.62| 525| 5.4
5.1 5061 7.0 6.2 7.6 5151 5.8 4.621 468 | 4.62] 52 5.1
5.3 5.15| 6.9 6.3 6.8 | 6.05| 87 4.8 | 470 474 515] 51
6.45 | 5.2 7.3 595) 6.35] 6.1 6.7 5.7 4.7 | 535 515 515
6.0 6.05| 7.8 5.7 6.0 5.45| 6.0 5.5 4.68) 515] 515 6.1
6.05| 7.6 8.0 5551 5.75 | 5.1 7.5 5.3 4.52| 495 5.15| 5.9
6.15 1 6.8 6.9 6.0 555] 4981 6,65} 53 4.54| 505| 515| 4.7
6,251 6.6 7.1 5.95| 535| 515} 6.0 5.3 6.85 | 6.1 4.98| 5.0
6.15 | 5.95| 8.8 575 5.2 5.1 9.7 4.96 | 6.3 5.7 4,98 4.8
6.05| 6.35 7.4 5.6 5.15| 5.6 8.0 4,8 ; 5.65| 545 4.90| 4.86
5.7 (11.8 6.7 5.5 505 6.1 6.7 5.1 555 | 5,45 | 4.85| 5.0
525 | 7.2 6.25 | 5.7 4.9 | 6.5 6.05| 5.0 5.5 5.3 4,75 | 6.2

.l 6.9 6.7 8.3 5.5 493 | 58 5.7 595 53 5.2 50 (a5.3
10,2 j....... 8.6 5.8 4.92 | 545| 59 5.8 5.3 5.1 4.68 | 5.4
7.7 |oeaeen. 7.4 |.ooo... 4.83 |....... 575 535 |......e] 81 [oo..... 8.5

a Gage height to top of ice.

Note.—Relation of gage height to discharge probably affected by ice Jan. 6-19, and possibly at times
during February. The observer reported on Apr. 1 that the river did not freeze over at the bridge, probabl,
because of being high and swift at the gage, during the cold periods, but that on the pools both above an
below the g?ge at a distance of about 200 yards the ice ranged from about 10 inches thick at the banks to
about § inches thick at the center; that on Feb. 27 the ice began to break up and quite a large quantity
came down from above, after which date there was noice.
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GAULEY RIVER NEAR SUMMERSVILLE, W. VA.

Location.—At highway bridge known as Brocks Bridge, 2} miles southeast of
Summersville, W. Va., and one-eighth mile below mouth of Muddlety Creek. ’

Records available.—July 6, 1908, to December 31, 1912.

Drainage area.—686 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged since established.

Channel.—Practically permanent.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Relation of gage height to discharge may be affected by ice for short
periods during December, January, and February.

Accuracy.—Gage-height records are considered reliable

The following discharge measurement was made by C. T. Bailey:
March 29, 1912: Gage height, 11.96 feet; discharge, 9,460 second-feet.

Daily gage height, in feet, of Gauley River near Summersville, W. Va., for 1912.

[Mrs. Sula Gawthrop, observer.]

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec.
8.4 7.7 7.4 8.4 7.4 4,02 4131 7.4 6.3 5.4 4.95 | 4.6
7.9 7.2 6.4 8.9| 6.9 4.0 3.68| 5.65| 5.2 5.7 4.42 | 4.65
7.4 6.0 7.6 10.1| 6.6 | 3.06| 4.6 5.5 4.8 5.7 | 5.06] 5.9
7.2 6.5 6.2 9.1| 6.1 3.44| 400 5.6 6.2 5.6 5.2 6.2
6.6 7.1 7.2 8.3| 6.5 3.72| 7.0 4.95{ 5.9 4.46 | 4.55| 7.2
6.8| 6.8 8.0 7.6 6.1 3.18| 6.3 5.45 1 4.6 4.36 | 3.87| 7.8
6.7 | 6.4 5.4 7.2 7.5 4.15| 5.0 4.4 6.4 4,33 7.3 8.5
6.8 6.4 5.6 81| 7.9 3.60 | 4.95| 5.95| 4.6 4.5 |11.4 7.4
7.0 6.3 7.4 7.4| 8.0 3.88 ) 4.06} 4.9 4.331 4.08| 9.2 6.8
7.0 6.2 6.7 7.1 7.2 2.31; 6.2 4.23 ) 5.2 3.83| 7.8 6.4
7.1] 6.0 7.6 6.6 6.7 3.74) 4.75) 5.35| 4.6 4.40 | 7.3 6.2
7.21 6.1 9.7 6.3 13.6 3.02| 6.8 5.7 3.30 | 4.30| 6.3 5.65
7.0| 6.0 8.6 6.2 | 11.8 2.94 | 5.2 6.3 | 3.60| 3.68| 5.5 5.2
6.6 | 5.8 9.0 6.6 9.5 2.95) 6.1 5.75| 4.13| 4.02| 5.75| 4.8
6.6 5.7 11.8 55| 8.8 2.62| 565 57 3.26 | 4.08| 5.5 4.37
6.8 6.7 13.2 6.5 | 11.5 2.87( 7.4 515} 3.93| 3.81| 5.4 4.02
6.81 5.55| 10.2 7.6 | 11.2 3.44| 6.2 5.55 | 4.5 3.53| 4.95| 4.7
6.6 | 5.45 8.8 7.2 9.7 4.30} 7.8 4.556| 3.60| 3.99! 5.2 5.2
8.4 | 5.55 8.6 7.4) 85 6.6 9.4 4.951 4.8 4,03 505 505
9.3 6.0 9.8 6.6 | 7.8 6.8 7.6 6.7 4.9 5.75 | 4.85| 4.8
7.9 7.2 9.8 6.2 7.1 5.6 6.7 6.0 4.20| 4.75) 505 5.0
7.3 10.1 10.0 6.3 6.4 5.4 7.6 6.0 4.10| 4.5 5.05 | 5.05
6.8( 8.5 8.6 6.7( 6.1 5.0 6.5 6.0 4.8 5.0 4.47( 5.0
6.4| 7.8 10.6 6.5 56 | 412! 6.0 | 52 7.9 7.2 4.95| 5.2
6.1 6.9 11.3 6.5 5.55| 6.4 |12.8 4.8 7.1 6.7 4.85| 6.1
571 9.2 9.2 6.2 | 5.0 5.4 | 10.6 5.45| 5.9 6.1 4.55 | 5.3
6.4 | 13.0 8.2 6.0 4.9 6.0 7.9 575 6.1 5.8 | 43| 55
6.2 | 10.5 6.8 6.7 4.85| 7.3 5.3 4.8 6.0 5.25 | 4.5 5.7
6.6 | 8.4 10.2 6.5 | 4.75| 83 565 7.9 5951 5.3 4.251 5.6

10.0 |....... 11.1 7.0 | 4.7 4.65 | 5.8 8.5 5.3 4,75 | 4.47| 6.9
9.4 1....... 9.7 f....... 4,38 [.oc..n 6.2 6.6 |....... 5.0 f....... 1.0

NoTE.—No regort by observer relative {o ice is available. Relation of gage height to discharge probably
affected by ice during parts of January and February.

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 December 31, 1912.

Drainage area.—1,420 square miles.

Gage.—Vertical staff gage fastened to tree on right bank; datum unchanged since
established. The sea-level elevation of the zero of the gage is 663.53 feet.
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Channel.—Coarse gravel; 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.—Relation of gage height to discharge may be affected by ice at inter-
vals during December, January, and February.

Accuracy.—Records of gage height are accurate and reliable. Sufficient data have
not been obtained to warrant the publication of estimates of discharge.

Discharge measurements of Gauley River near Belva, W. Va., in 1912.

Gage Dis-
Date. . Hydrographer. height. | charge.
Feet. Sec.t.
Apr. 21 C. T.Bailey....oooiirmeii i iiens e e eeeaeeeaeceieiacecanas 6.16 a 6,460
Sept. 11 |..... [ s T e e e eteeeeeeeeteeeceaeceeneeaacanan 2.12 5342

e At Kanawha & Michigan Railroad bridge 5 miles below gage; increase in drainage area about 1 per cent.
b Wading measurement.

Daily gage height, in feet, of Gauley River near Belva, W. Va., for 1912.

[C. L. Davis, observer.]

Day. Jan. | Feb. | Mar Kpt. May. | June. | July. | Aug. | Sept. | Oct. | Nov. { Dec.
6.3 5.8 5.4 6.4 5.6 | 2.4 3.5 4.6 4.0 295 2.55| 2.2
56| 5.2 4.6 6.6 521 2.4 3.1 4.3 3.4 2.8 2.55} 2.35
5.0{ 4.6 4.3 8.3 4.8 2.3 2.8 3.7 3.1 2.65] 2.6 2.5
4.6 4.0 4.0 7.2 4.41 2.25| 3.3 3.3 2.851 2.5 2.5 3.4
4.1 3.6 3.8 6.2 4.0 2.2 4.0 2.95( 3.0 2.4 2.4 4.4
3.6 3.3 3.6 5.4 3.9 2.2 4.2 2.75( 2.8 2.3°| 2.4 5.4
3.71 3.4 3.5 4.9 45| 2.1 3.8 2.551 2.65| 2.2 3.5 5.6
431 3.7 3.45 5.2 56| 1.98| 3.25| 2.45| 2.5 2.1 9.1 5.2
4,71 3.8 4.0 5.1 5.51 1.91| 2.95| 2.4 2.4 2.05| 6.8 4.6 |
4.7] 3.8 5.0 4.8 5.0} 1.8 | 3.0 2.35 | 2.2 2.0 5.3 4.2
4.5 3.7 5.1 4.4 4.51] 1.811 3.4 2.3 2.1 1.95| 4.4 3.8
4.3| 3.4 5.2 4,1 9.0 L72| 4.0 2.4 2,061 1.91] 41 3.6
4.0 3.1 7.5 3.8 9.4 1.62| 3.5 3.4 1.981 1.85| 3.9 3.2
3.9] 2.8 | 7.7 3.7 7.4 1.60}| 3.0 3.15| 1.88| 1.82} 3.6 2.75
3.81 2.8 |10.3 3.5 6.6{ 1.54}| 2.85 | 2.7 1.85| 1.78} 3.6 3.1
3.8| 2.7 |13.8 3.6| 9.0 1.48] 4.0 2.45) 1,78 L71| 3.4 3.05
4.1 2.7 9.1 4.3 10.2] 1.45| 3.8 2.3 1.74 | L751] 3.1 3.0
4.2 2.7 7.1 4.6 7.8| 155 7.4 2.2 1.75] 1.781 3.0 2.9
49| 2.9 6.2 5.2 6.5 2.3 7.8 2.451 1.88| 1.78| 2.95| 2.9
6.8] 3.3 6.3 4.8 55| 3.4 5.5 3.25( 1.95| 1.72] 2.9 2.9
5.5] 4.4 7.2 4.4 48] 3.2 4.2 4.0 1.9 3.0 2.8 4§ 2.7
4.8 7.8 7.2 4.1 4.3] 2.9 3.5 4.6 1.9 2.7 2.8 2.55
42| 6.8 6.4 4.4 3.8] 2.551 4.3 4.0 2,751 2.55| 2.7 2.4
4.0 6.0 6.8 4.5 35| 2.6 3.7 3.4 3.7 3.5 2.65| 2.6
3.8] 5.2 9.0 4.3 3.2 2.9 6.8 3.0 4.1 4.4 2.6 2.5
3.6 6.4 7.4 4.0 3.1/ 3.0 7.6 2.9 3.8 3.7 2.6 3.15
3.6;12.2 | 6.3 4.2 3.01 3.5 59 | 3.5 3.5 3.4 26 | 2.65
3.5| 84 5.4 4.8 2.81 5.6 5.2 3.25| 3.6 3.161 2.5 3.0
3.6| 6.6 7.4 4.8 2.71 5.0 4.2 3.9 3.3 2.951 2.4 3.4
7.0 [oee.en 8.8 5.1 2.6 3.9 | 44 6.5 3.1 2.75 2.3 | 4.5
70 .ceaec] 7.8 |evannnn P2 4.6 4.8 |....... 2.6 |.ou..-- 9.2

Note.—Relation of gage height to discharge probably affected by ice Jan, 7-19 and Feb, 7-18. Observer
reported as follows: Jan. 16, river entirely frozen over; ice about 4 inches thick, control %art]y frozen; Jan. 20,
no ice; Feb, 4, river open in middle, ice along shore 2 inches thick, control open; Feb. 11, ice along shore
4 inches thick, ice broken up at control; Feb. 21, no ice,
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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 December 31, 1912,

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Coarse gravel; practically permanent, but at different times stones and
bowlders have been taken from the river bed in the vicinity of the point of control
and the relation of gage height to discharge has thereby been affected. The
first stones were removed during August, 1909; additional stones 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 =4-0.2
foot.

Winter flow.—The relation of gage height to discharge is at times affected by ice
during December, January, and February.

Accuracy.—See discussion under ‘‘Channel.” Sufficient data have not been ob-
tained to permit estimates of discharge to be published.

The following discharge measurement was made by C. T. Bailey, March 20, 1912:
Gage height, 4.35 feet; discharge, 1,270 second-feet.

Daily gage height, in feet, of Cherry River at Rickwood, W. Va., for 1912.

[Floyd Artrip, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.0 3.2 3.1 2,18 ) 2.28| 2.62| 2.60| 2.40| 2.38| 2.22
2.851 3.7 2.981 215 2.22| 2.50| 2.50 | 2.36 | 2.43| 2.32
2.95 | 8.7 2.90 | 2.18| 2.20| 2.42| 2.43 | 2.33| 2.36 | 2.82
2,621 3.35| 2.78| 2.12| 2.38| 2.35| 2.60| 2.28] 2.30} 2.79
2.58 | 3.2 270 | 2,10} 2.50 ] 2.28| 2.40) 2.23} 2.28] 3.05
2.50 | 3.0 2.65 | 2.05| 2.32| 2.22| 2.36| 2.23| 2.28} 3.25

2,50 [ 3.1 3.4 210 2.22| 2.20] 2.28| 2.20| 4.6 3.2
2,50 8.15] 3.35] 2.02| 2.18| 2.15] 2.20} 2.18]| 4.1 3.05
2.75 1 3.0 3.15| 1.98| 2.25| 2.15{ 2.16| 2.16| 3.4 2.82
2.70 | 2.95 3.0 1.95) 250 2.30 | 2.13| 2.13} 3.06§ 2.72
2,65 | 2.78| 2.95| 1.90| 3.2 2.30| 2.08] 2.08§ 2.89] 2.67
2.70§ 2.70 | 5.0 1.90| 2.78| 2.42| 2.06| 2.08]| 2.75 | 2.52
3.4 2.62] 4.0 1.90 | 2.55| 2.381 2.00| 2.06 | 2.67 | 2.47
3.1 2,60 3.55| 1.90} 2.60] 2.25] 1.98| 2.10 | 2.72 | 2.52
6.2 2.58 1 3.35) 1.8} 3.3 2.12) 1.98| 2.08) 2.65; 2.47
. 4.6 2.82 | 6.0 1.92| 3.157 2.08{ 2.08| 2.08| 2.55 | 2.42
. 3.7 2.70 | 4.5 2.20| 2.75| 2.05{ 2.10| 2.03 2.52 | 2.37
2. 3.5 2.98) 3.55] 2.40) 2.80} 2.05! 2.08 | 2.03} 2.47 ] 2.37
2. 3.6 2.85{ 3.3 2.78 1 3.0 2.45| 2,20 2.63) 2.471 2.39
2. 4.4 2.78] 8.06| 2.65| 2.75| 2.55| 2.10] 2.66| 2.45| 2.29
3. 4.0 2.70) 2.88 | 2.35| 2.60| 2.45] 2.06] 216 ] 2.42| 2.27
3. 3.85] 2.75| 2.78| 2.25| 2.60 | 2.65| 1.98| 2.38| 2.37| 2.29
3. 3.851 2.88 | 2.68| 2.72| 2.50 | 2.48| 3.05| 3.1 2.37 | 2.35
3. 4.0 2.80| 2.58 | 2.381 2.40| 2.30| 3.4 2.70 | 2.32| 2.27
2.92] 3.8 2721 250 2.65} 410} 2.26| 3.05) 2.66] 2.32| 2.32
4.6 3.45] 2.68] 2.487| 2.62| 3.55| 2.28| 2.76 | 2.63} 2.271 | 2.42
4.4 3.15) 2.85] 2.38| 2.52 3.1 2,40 2.76 | 2.63 | 2.27] 2.37
3.66¢ 3.0 3.4 2,32 2.651 2,80} 2.28] 2.63] 258 2.25] 2.37
3.251 4.8 2.851 2.30| 2.42| 2.801} 3.65] 2.53] 2.53 ] 2.19 | 2.39
....... 3.9 3.2 2.25 ] 2.32 | 2.88} 3.1 2,481 2.48( 2.22] 3.25

....... 3.45 eee.ll 220 0....f 2.68) 276 |.......] 2.40f.......] 3.4

Note.—Relation of g?fe heig]ht to discharge probably affected by ice about Jan. 6-12, 16-18, and Feb.
5-17. Observer reported as follows: Jan. 6-11, river frozen over; Jan. 12, ice thawed out; Jan. 16 and 17,
river frozen; Jan. I8, thawing; Feb. 8-14, river frozen; and Feb. 15, ice thawing out.
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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 December 31, 1912.
Drainage area.—297 square miles.
Gage.—Standard chain gage attached to trees on left bank just above the ferry;
datum unchanged since established.
Channel.—Practically permanent.
Discharge measurements.—Made from a boat or by wading.
Winter flow.—Relation of gage height to discharge is at times affected by ice gorges.
Accuracy.—In the fall backwater is sometimes caused at the gage by leaves lodging
at the riffle below the gage. Because of an error in the gage found by wye levels
on November 20, 1913 (before this report was prepared), gage heights of discharge
measurements and daily gage heights for this station for 1909, 1910, and 1911,
published in Water Supply Papers 263, 283, and 303, should be corrected .as
follows: '
February 21, 1909, to June 7, subtract 0.02 foot.
June 8 to September 24, subtract 0.03 foot.
September 25, 1909, to January 11, 1910, subtract 0.04 foot.
January 12 to April 28, subtract 0.05 foot.
April 29 to August 15, subtract 0.06 foot.
August 16 to November 30, subtract 0.07 foot.
December 1, 1910, to March 17, 1911, subtract 0.08 foot.
March 18 to July 3, subtract 0.09 foot.
July 4 to October 19, subtract 0.10 foot.
October 20 to December 31, 1911, subtract 0.11 foot.
The necessary corrections have been applied to the gage heights in the following
tables: .

Discharge measurements of Meadow River near Russellville, W. Va., in 1912.

Date. Hydrographer. hgiz%et. c]Palrsg.e
Feet. Sec.-ft.
Mar. 27 | C. T Bailoy .o oottt e as 7.02 1,370
30 |..... & T M 9.4 3,230

Daily gage height, in feet, of Meadow River near Russellville, W. Va., for 1912.

[J. R. Bays, observer.}

-

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
1... 6.3 6.8 6.4 7.5 6.9 3.81| 4.55| 3.791 415} 3.83| 3.8 | 3.56
2... 6.3 6.4 | 5.9 7.8 | 6.3 3.73| 406 3.69| 409 3.71| 3.82( 3.74
3... 6.0 | 5.8 | 53 87 | 6.0 | 3.65| 3.8 3.57| 3.80| 3.60| 3.78| 3.98
4... 5.7 5.6 5.0 8.1 5.6 3.57 | 407 3.39| 3.73| 3.51) 3.71| 4.65
5 6.3 [e5.5 4.9 7.0 5.25( 3.50 | 4.5 3.35| 3.71| 3.42| 3.60| 6.0
6... 5.6 (65,2 | 4.8 | 6.3 5.15 | 3.42| 48 | 3.29| 3.67] 3.33| 3.56| 6.4
7... 5.5 |a5.1 47 | 5.8 | 61 3.37| 49 | 3.23} 3.59| 3.27| 441 6.6
8.. 5.3 |ab.05) 4.7 5.4 6.3 3.29 1 4.7 3.18( 3.49{ 3.24| 7.9 6.2
9 5.1 475 | 5.9 5.8 6.1 3.26 | 417 3.15] 3.35) 3.19| 6.9 5.6
10, 4.8 | 4431 6.3 5.5 5.7 3.21| 4.42] 3.14 | 3.27| 3.15| 5.9 5.15
a Gage height to top of ice.
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Daily gage height, in feet, of Meadow River near Russellville, W. Va., for 1912—Cont’d.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6.2 5.3 5.4 3.09 429 3.13| 3.23 | 3.12| 5.456| 4.9
6.4 506 9.3 3.04| 423 3.11] 3.19| 3.10§ 5.0 4.7
8.3 4.9 9.4 3.00| 409 3.09} 3.17| 3.10| 475 | 4.55
8.2 4.8 8.5 2.95| 3.84) 3.081 3.05| 3.12| 4.65| 4.35

10.9 4.7 7.2 291 417 3.06| 2.94| 3.15| 4.55| 4.33
12.2 4.9 9.1 2.8 411 3,05 2.96| 3.20| 441 428
9.6 51 | 111 2.87| 411} 3.01) 294 3.27| 429 423
7.8 5.5 9.1 3.05( 4951 298| 2.98 ) 3.24] 4.22| 4.17
7.1 5.7 7.2 3.38( 4.55| 3.00| 3.00} 3.44| 4.14| 4,14
6.8 5.5 6.3 3.72| 3.89 | 3.41 | 2.98| 4.46 | 4.07| 4.07
7.3 5.3 5.6 3.80| 3.66 | 4.04| 2.95| 4.41 | 4.02| 38.97
7.3 5.1 5.1 3.52°| 3.57 | 4.8 2.94| 4.20| 3.96 ] 3.8
7.0 5.5 4.851 3.34| 3.43 | 455 3.14| 4.41| 3.93| 3.80
7.9 5.6 4.65| 3.25| 3.35| 4231 4.10| 5.1 3.90| 3.76
8.8 5.35 | 4.47] 3.15| 4.07 | 3.84| 4.55| 5.25| 3.80|...,..
8.3 5.2 4.34 | 3.41| 5.15| 38.59| 4.46| 4.85| 3.87| 3.79
7.1 5.5 4.21 | 3.8 | 4.7 3.44 | 4.22| 4.7 3.821 8.91
6.5 6.8 4.07 | 6.2 4,32 3.37| 410| 4.26| 3.70| 3.98
8.7 6.5 4.04 | 5.7 3.97| 3.81| 4.00| 4.20| 3.46| 3.96
9.5 7.0 401 | 5.25| 3.89| 4.34| 3.89| 4.06] 3.38| 5.00
85 |[eo.... 3.8 [ ...... 3.8 | 419 ]....... 3.94 ...l 8.0

Note.—Relation of gage height to discharge affected by ice about Jan. 5-29 and Feb. 4-8, Observer
reported as follows: Jan. 5, ice gorge; Jan. 10, river frozen up solid, ice 4 inches thick at gage; Jan 15, con~
trol frozen, river entirely frozen over, ice 5 inches thick at gage; Jan 22 and 29, control open, river partly
frozen over, ice 6 and 4 inches thick at gage; and Jan. 30, ice gone out. No notesrelative to ice during Feb-
ruary. In October and November the gage observer reported that false work for the constryietion of the
piers of the new county highway bridge below the gage was placed about the middle of October; that piers
;;r)?ée started Oct. 28 and finished Nov. 6, and that the bridge would not be completed until after Dec. 31,

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 December 31, 1912.
Drainage area.—168 square miles.
Gage.—Vertical staff attached to right abutment of bridge; datum unchanged since
established.
Channel.—Coarse gravel; practically permanent.
Discharge measurements.—Made from upstream side of bridge or by wading.
Point of zero low.—Levels taken August 13, 1910, indicate that there would be no
flow past the gage at a stage of 0.95 foot=-0.2 foot. :
Winter flow.—Relation of gage height to discharge is sometimes affected by ice.
Accuracy.—Sufficient data have not been obtained to permit estimates of discharge
to be published. No discharge measurement was made at this station during
1912. Because of errors in the gage found by wye levels on December 3, 1913
(before the preparation of this report), gage heights of discharge measurements
and daily gage heights for this station for 1910 and 1911, published in Water-
Supply Papers 283 and 308, should be corrected as follows:
Gage heights below 6.0 feet:
August 20 to November 21, 1910, add 0.04 foot.
November 22, 1910, to February 28, 1911, add 0.03 foot.
March 1 to June 10, 1911, add 0.02 foot.
Gage heights above 6.0 feet:
March 1 to June 10, 1911, subtract 0.02 foot.
June 11 to September 20, 1911, subtract 0.03 foot.
September 21 to December 31, 1911, subtract 0.04 foot.
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The necessary corrections have been applied to the daily gage heights for 1912 in
the following table:

Daily gage height, in feet, of Elk River at Webster Springs, W. Va., for 1912.

[Cherry Woodzell, observer.]
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
2. 47 1 15 321 2.06
2. 40 97 07 191 2.12
2. 30 75 07 09| 2.07
2. 68 52 07 01} 2.02
2. 3 41 01 97| 1.96
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NoTeE.—Relation of gage height to discharge affected by ice about Jan. 5~19 and Feb. 4-21. Probably
little if any effect during December. Observer reported relative to ice as follows: Jan, 6, slush ice, gorged
across river; Jan. 14, control partly frozen, river entirely frozen over at gage, ice about 12 inches thick; Jan,
19, ice ‘going out; Feb. 3, river partly frozen, ice at gaging section 1 inch thick; Feb. 4, 11, and 18, control
partly frozen, river frozen over, ice 2 inches thick on ¥eb. 4 and 10 inches on other dates; Feb. 21 , rain, ice

going out; Dec. 23 and 28, river frozen over, ice 2 to 5 inches thick, and Dec. 30, rain, ice gone out.
ELK RIVER AT GASSAWAY, W. VA,

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

Records available.—July 1, 1908, to December 31, 1912,

Drainage area.—578 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged. The sea-level
elevation of the zero of the gage is 796.31 feet.

Channel.—Coarse gravel; point of control is 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 stage were to fall
to 0.5 foot=4-0.2 foot.

Winter flow.—Ice may affect the relation of gage height to discharge for short periods.

Accuracy.—Sufficient data have not been obtained to permit estimates of discharge
to be published.
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Discharge measurements of Elk River at Qassaway, W. Va., in 1912.

Date. Hydrographer. h?izﬁ. ch];ge.
Feet. Sec.-ft.
Mar, 19 | C. L. Balley ... ittt eeaaeaaas 5.48 2,’170
Sept. 13 |..... L PP 1.98 169

Daily gage height, in feet, of Elk River at Gassaway, W. Va., for 1912.
[H. A. Hays, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec,
6.9 5.7 5.1 6.7 3.25| 1.86| 2.64] 4.4 2.82| 3.05| 1.96| 1.8
5.4 5.1 4.8 6.7 3.2 1.68| 3.05{ 4.9 2.741 2.98| 2.04| 1.84
4.9 4.1 3.9 7.4 3.15| 1.80| 2.78 | 4.1 2.481 2.80| 2.31| 1.84

47 3.9 3.7 6.5 3.1 1.38| 4.7 3.6 2,424 2.44| 227 1.8
4.4 3.7 3.15| 5.6 3.5 1.46 | 3.5 2.921 2.26) 2,10 2.23| 2.02
4.1 4.1 2.84 1 4.9 3.2 1.80 | 4.6 2.52] 2.22) 2.02| 2.19| 8.8
3.9 3.8 2.58| 4.6 4.2 1.78 | 3.8 2.36) 2181 1.96| 2.12| 3.9
3.9 3.7 2.7 | 4.5 6.9 1.59 | 2.67] 2.22¢ 2.30} 1.94( 5.0 3.8
3.8 3.6 3.6 4.4 6.3 1.62| 2.69] 2.231 1.69| 1.88| 6.0 3.15
3.7 3.3 3.1 4.1 5.0 1.64 | 2.68] 2.65] 1.70 | 1.84| 5.3 2.99
3.6 3.2 3.8 3.8 4.0 1.36| 2.54{ 3.056{ 1.79} 1.79| 3.9 3.10
3.6 3.05} 4.6 3.5 8.6 1.48| 2.78( 2.26 ] 1.24| 1.75{ 3.35| 2.94
3.45| 2279} 7.0 3.35| 9.8 1.47| 2.70| 2.53] 1.54} 1.72] 3.05] 2.94
3.4 2.441 8.2 3.25|( 7.3 1.39| 2.68) 2.60| 1.88| 1.71| 2.98| 2.70
3.35| 2.29( 9.0 3.156| 6.0 1.29 2.66| 2.42| 1.87| 1.70] 2.94 ) 2.4
3.3 2.26 115.9 2.90( 87 1.42] 2.64] 1,91 1.8} 1.70| 2.90| 2.49
3.3 2.221 9.2 3.0 | 1.8 209 2.8 ] 1.76{ 1.84} 1.69| 2.88| 2.38
3.7 2.19| 6.5 4.6 7.4 2.72| 4.2 1.62 1 1.93| 1.68 ) 2.84 ] 2.47
4.8 2.34| 5.5 5.3 6.3 2.67| 8.5 1.88) 2.00) 1.70§ 2.81} 3.7
5.0 3.6 5.8 5.4 5.4 2.681 8.9 2.42] 1.98| 1.74}| 2.48} 2.39
4.6 4.3 7.6 4.4 4.2 2.64| 7.1 3.7 1,941 1,921 2.27] 2.20
4.5 5.7 8.6 4.2 3.7 2.78 1 8.6 3.7 2.28 % 2.30] 2.26 | 2.05
4.5 4.8 7.4 4.2 3.25] 2.74| 7.4 2.8 | 3.3 2.48] 2.24| 1.98
4.2 4.4 6.8 4.3 2.96 1 2.26| 7.2 2.50 | 3.6 2.22| 2.23| 1.96
3.4 4.4 110.0 4.0 2.83 | 2.40 ] 16.6 2,39 | 3.5 2.10{ 2.22 ] 1.96
3.3 7.8 7.8 3.7 2.39 | 8.35}112.7 2.40 1 3.4 2.06  2.20( 1.99
3.4 | 15.5 6.1 3.4 2.29| 3.451 9.8 2,62 3.35] 2.04| 2.18] 2.12
3.6 8.7 5.1 3.6 2.14} 3.251 9.2 2.40| 3.3 2.2 2.05] 2.66
5.3 6.3 7.0 3.5 2.55{ 3.6 8.9 3.5 3.25| 2.00| 1.88| 3.6
9.1 |....... 9.0 3.15( 2,18 3.40| 4.2 4.5 3.1 2.10| 1.8 5.1
7.8 Jeoeeno 2% U PR 2.10{....... 4.6 3.9 f....... 2.02 |....... 10.9

NoTE.—On A{n‘. 30,in a %eneral report, the observer stated: ‘No ice in the immediate vicinity of the
g%%e (:xjcept;l {17t leshoreice.”” Relation of gage height to discharge may have been affected slightly by ice
about Jan. 7-17. :

ELK RIVER AT CLENDENIN, W. VA.

Location.—At highway bridge in town of Clendenin, W. Va., immediately above
mouth of Big Sandy Creek. See ‘‘ Accuracy.”

Records available.—June 27, 1908, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; datum unchanged since established.
The elevation above sea level of the zero of the gage is 588.69 feet. B

Channel.—Practically permanent; point of control is 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.

29809°—wsp 323—14—>5
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Winter flow.—Ice may affect the relation of gage height to discharge at times during
December, January, and February.

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 the Elk River above the Big Sandy. On November 28,
1913 (before the preparation of this report), the station was visited by engineers
of the Survey, and the flow of the Big Sandy measured and found to be 29 per
cent of the flow in Elk River above Big Sandy Creek at that time. 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 considered
as an index of the flow of the Elk River just below the mouth of Big Sandy Creek.
Discharge measurements at this station published to date do not include the flow
of the Big Sandy, and should, therefore, be used with caution.

Discharge measurements of Elk River at Clendenin, W. Va., in 1912.

Date. Hydrographer. h?i;%&. clgifg-e.
Feet, Sec.-ft.
Mar., 16 | C. L. Balley..oouno ittt iieiiieeaaseateanancancaccaacassanssannnn 16.46 22,000
Sept. 14 |..... do. .. 2.38 193

Daily gage height, in feet, of Elk River at Clendenin, W. Va., for 1912.
{J. W. Riley, observer.}

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | 8ept. | Oct. | Nov. | Dec.
5.81 7.0 6.1 76| 4.3 2.8 | 4.2 5.1 4.8 3.2 2.70 | 2.49
6.6 | 5.9 5.3 8.3 | 4.3 2.66 | 3.85| 5.0 1.2 | 3.1 2.62 | 2.57
5.8} 5.2 4.8 9.8| 4.3 2.64 | 3.75| 4.7 3.8 3.06| 2.58| 2.52
5.3 4.7 4.5 8.1| 4.1 2.66| 3.6 | 4.2 | 3.5 2.97| 2.64| 2.54
4.7 4.5 4.3 6.8 5.0 2.58 | 5.0 3.9 3.35| 274 2.70} 2.76
4.21 4.8 4.1 6.0 4.7 2.53 | 5.4 3.55] 3.35| 2.60| 2.64] 4.0
4.0 5.0 4.0 5.4 | 5.2 2.46 | 4.6 3.3 3.2 2.61| 2.67| 4.7
4.6 4.6 4.0 5.4 8.6 2.48 | 4.0 3.1 3.05| 2.54| 8.0 4.9

....... 4.6 4.9 5.3 80 2.36 | 3.7 2.93]| 2.90| 2.47| 8.1 4.7
....... 4.9 5.4 5.0 6.3 2.33| 3.45| 2.83| 2.81| 2.44| 5.9 4.3
ab.2] 4.3 5.6 4.9 5.5 2.30 | 3151 2.91| 2.67| 2.40| 4.7 3.9
a5.1| 4.2 5.9| 4.6} 6.6 2.25| 3.45| 5.5 2.56 | 2.38]| 4.2 | 3.65
4.6 | 4.0 110 4.4 110.9 2.24 | 3.4 4.8 2.50 | 2.32] 3.8 3.45
ad. 4| 3.7 10.3 4.3| 87 2.17) 3.35| 4.1 2.44| 2.27 3.65| 3.2
34.31 3.6 118 4.1] 6.8 2.06| 3.06| 3.7 2.37| 2.32| 3.55| 3.0
ad. 6] 3.4 15.9 4.4 | 6.3 2.06| 2.82| 3.45| 2.44| 2.24 | 3.4 3.06
a4.6| 3.45| 11.6 4.2 110.0 2.13| 3.35 | 3.15( 2.37| 2.25| 3.25| 3.05
ab.0| 3.6 8.6 59| 89 2,95 5.1 293 250 2.22| 3.2 3.1
10.6 | 4.0 6.4 5.4 7.2 | 3.6 | 5.9 | 3.65| 2.49( 2.16| 3.1 3.0
9.1} 4.9 6.9 5.4 6.2 3.45| 6.6 7.0 2.66| 2.12) 291} 3.0
7.6 | 5.1 7.6 50| 52 | 3.7 4.9 5.4 2.56 | 2.12| 2,92} 3.05
6.6 | 81 8.6 4.71 4.7 3.951 7.7 5.2 2.50 | 2.18! 2.881 3.0
5.3 81 8.4 4.5| 4.3 3.65| 87 4.7 2.66| 2.19| 2.84} 2.88
50| 6.4 9.6 44| 3.9 | 3.15] 6.1 4.2 | 6.0 2451 2.76 ] 2.90
4.7| 5.6 10.4 4.6| 3.6 3.55| 9.5 3.75] 4.6 | 264 2274| 3.0
4.4 | 8.7 9.3 4.4| 3.35| 3.9 |12.3 3.7 4.6 2.91| 2.70 | 2.84
4.3 | 14.3 7.3 45| 3.25| 4.6 7.7 4.4 4.2 3.3 2.66| 3.0
4.1 | 11.4 6.2 4.6 3.05| 5.0 5.7 4.3 3.7 3.056 | 2.76( 4.1
55| 7.5 6.9 4.5} 3.0 4.8 4.8 |1L1 3.551 2.97( 2.63{ 4.6
8.7 lecuenes 9.0 4.41 3.0 4.2 4.9 7.0 3.4 2.84 | 2.55| 5.7
9.1 (....... 9.9 |....... 2.90 {....... 5.0 5.7 |ecee... 2.74 |....... 10.7

a Gage height to top of slush ice.

NoTE.—Observer made no report concerning ice. Relation of gage height to discharge probably atiected
by ice Jan. 7-19 aud about Feg. 5~12. € ieh g Y
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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 December 31, 1912.

Drainage area.—379 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged. The elevation
above sea level of the zero of the gage is 633.83 feet.

Channel.—A change in channel causing a change in the relation of gage height to
discharge is indicated by the discharge measurement made September 17, 1912.

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

Winter flow.—The relation of gage height to discharge is little if at all affected
by ice.

Accuracy.—Gage-height records are considered reliable. Sufficient data have not
been obtained to permit estimates of discharge to be published. ‘

Discharge measurements of Coal River at Brushton, W. Va., in 1912.

Gage Dis-
Date. Hydrographer. height. | charge.
Feet. Sec.-ft.
Apr. 3| C. M. Balley. ..o e 6.39 ] 3,680
Sept. 17 |..... 15 £ G 1.29 2227

a Measurement made by wading at section about 1,500 feet above gage.

Daily gage height, in feet, of Coal River at Brushton, W. Va., for 1912.
[G. W. Fitzpatrick, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
3.85| 8.4 | 41 40 | 1.75| 2,18 2.05| 1.97| 1.80| 1.40| 1.36
3.4 3.0 6.5 3.6 1.44) 2.7 2.0 1.82 ] 1.69| 1.40| 1.36
2.95{ 2.85| 7.2 3.3 1.79{ 2.6 1.88| 1.69| 1.63| 1.38| 1.45
2.651 2.7 4.9 3.0 1.671 2.49| 1.78 1.60}| 1.56{ 1.38| 1.64
2.556) 2.65| 3.95! 4.3 1.681 3.3 1.70 | 1.64} 1.51| 1.34}| 2.7
2.6 2.6 3.50! 4.4 1.62y 2.65) 1.61 | 1.59| 1.46| 1.33| 3.56
2.5 2.6 3.2 6.4 1.06§ 2.36| 1.59| 1.46| 1.92| 1.41} 3.3
2.5 2.851 3.0 5.0 1.28 | 2.09| 1.58( 1.82| 1.88| 2.55| 2.9
2.34[ 4.3 2.8 4.1 1.461 2.4 1.54 1.8 | 1.8 2.9 2.85
2.30 | 4.8 2.7 3.5 1.42| 2.55| 1.57) 1.60| 1.56| 2.42| 2.32
2.30 | 4.2 2.6 3.15]| 1.36| 2.4 1.47 ) 1.49] 1.34! 2.16| 2.14
2.32| 4.4 2.5 4.4 1.26 4.7 1.50 | 1.42| 1.30| 2.02| 2.07
2.19| 8.9 2.5 5.1 1.22| 3.15( 1.68| 1.34| 1.28] 1.90) 1.89
2.10} 6.3 2.46 | 4.3 1.19| 2.55| 1.61| 1.25| 1.25( 1.84 | 1.72
2.12| 7.5 2.38} 3.6 1,18 2.20| 1.52| 1.28| 1.25| 1.81| 1.78
2.07| 7.4 2.40| 3.55| 1.34) 2.16 | 1.42] 1.26| 1.24| 1.74} 1.81
2.151 5.0 2.421 4.1 1.33}1 2.29| 1.38; 1.24; 1.22) 1.66| 1.76
2.24| 4.0 2.75| 3.8 1.36| 3.2 1.32| 1.30| 1.28} 1.60} 1.72
2.36{ 3.55| 2.9 3.4 1.72} 3.55| 1.54| 1.26| 1.24] 1.56| 1.72
2.85| 3.45| 2.8 3.06| 2.10] 3.05| 1.50| 1.26| 1.26 | 1.53 | 1.74
2. 4.1 3.05] 3.5 2.7 2.8 1.92] 2.55} 1.60} 1.26| 1.24} 1.48} 1.75
220 . 3.4 6.1 3.6 2.65] 2,557 1.54) 2.30} 1.70} 1.27| 1.24] 1.44] 1.60
23 3.1 4.4 3.65| 2.7 2,381 1.65| 2,14 1.79{ 1.71| 1.52| 1.43| 1.45
24, ...l 2,951 3.7 4.9 2.651 2.25] 1,53} 2.01! 1.78} 2.8 1.61( 1.42| 1.50
25e ol 2.8 3.3 5.6 2.6 2.13}1 1.52| 3.5 1.64 | 2.49 ) 1.78 | 1.43| 1.54
26. ..l 2.7 3.95| 4.6 2.46( 2.11| 1.48| 3.8} 1.60| 2.10{ 1.78| 1.46| 1.52
b7 SO, 2.7 8.2 3.9 3.85] 2.02| 1.54| 2.9 1.98 | 2.32| 1.67} l.44| 1.71
28. L ioil.L 2.6 5.2 3.5 5.9 1.94| 1.86| 2.5 1.98 1 2.271 1.61] 1.42| 1.84
29, ..iii..... 3.0 3.95{ 5.0 4.6 1.80 | 2.02| 2.3 2.04] 2.10) 1.56| 1.38] 2.14
30, e 6.0 |....... 6.2 4.1 1.94] 1.88] 2.18] 2.24] 1.94} 1.48) 1.38) 2.8
3. 5.0 |[....... 4.9 |....... 1.85 |....... 2.02| 2.14|....... 144 |....... 6.0

Nore.—Observer reported as follows: Jan. 15, shore ice, river open under bridge; Jan. 16, about 100
feet below bridge river frozen over, with ice 5§ inches thick; Feb. 11, about two-thirds of water surface frozen
over; shote ice all that amounts to anything, ice at gage about 7 inches thick. Relation of gage height;
to discharge probably affected by ice about Jan. 6-18 and about Feb. 5-13,
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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, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Staff gage in two sections on right bank.

Channel.—Firm sand.

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.—The relation of gage height to discharge may be affected by ice for
ghort periods.

Accuracy.—Gage-height record is considered reliable. Sufficient data have not been
obtained to warrant publication of estimates of discharge.

The following discharge measurement was made by C. T. Bailey by wading at a
8ection about 500 feet above gage:
September 16, 1912: Gage height, 0.89 foot; discharge, 51 second-feet.
Daily gage height, in feet, of Coal River at Fuqua, W. Va., for 1912.
[W. C. Hoy, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.
5.0 6.6 6.3 1.65] 2.3¢] 2.32| 2.00} 1.65] 0.94]| 0.94
4.1 |{10.4 5.4 1.56 | 4.6 2.04( 1.72 1.48 941 1.00
3.85 | 14.2 4.6 1.60 [ 3.6 1.84 1.52} 1.32 011 1.04
3.65| 9.0 4.0 1.64 | 2.84] 1.67 ] 1.40| 1.22 921 1.10
3.48] 6.5 6.9 1.56] 2.93) L.57] 1.26] 1.14 .90 ) 1.76

3.42% 5.3 6.8 1.48] 2.841 1.44] 1.26] 1.10 .881 4.2

3.42| 4.6 |15.1 1.42} 2.40| 1.36| 1.16| 1.04 .98 4.0

3.75{ 4.3 |10.9 1.30| 2.01 ) 1.30| 1.28] 1.00| 1.13| 3.33

5.8 3.75| 7.4 1.28| 2,01 | 1,30 1.4 951 2.67| 2.80

8.2 3.55 (| 5.4 1.25| 2.38 | 1.41| 1.26 O 2,40 2.41

6.8 3.25 | 4.5 1,14} 2.34| 1.34| 1.12 .90 197 2.16

6.7 3.22| 5.4 1.071 4.6 1.48 1 1.02 851 L7610 1.99

15.8 3.14| 7.7 .98 4.0 1.52 .94 .83 1.60| 1.95
4 | 12.4 3.18( 5.9 1.03| 2.79| 1.47 .90 .821 1.52| 1.88

.30 | 12.3 3.01 | 49 .94 2,15 1.36 .94 .80 | 1.47] 1.85

....... 3.22 | 14.3 2.96 | 4.9 L9510 L9l 1.23 .89 .80 1.40| 1.63
........ 3.38{ 9.3 2.90( 5.9 .96 | 1.90( 1.13 .86 .79% 134} 1.56
3.20] 3.5 6.6 3.8 5.8 1.13] 2.76 | 1.09 .90 L7181 126 1.50
¢5.0 3.7 5.4 4.0 5.0 1.22| 5.3 1.22 .95 751 1,20 1.50
9.8 4.2 5.5 3.7 4.3 1,93 3.8 1.54 .93 .801 116 1.45
6.7 5.6 5.4 3.5 3.651 1.90| 2.8 | 1.48 .87 .80 1.12] 1.40
5.0 |11.1 5.6 3.381 3.18| 1.66| 2.40| 1.52 .86 L7911 110 1.38
4.2 8.0 5.6 3.41| 2.78| 1.54| 2.03| 1.48 .94 991 1.07| 1.30
3.9 5.7 8.1 3.36| 2.54| 1.42]| 178} 1.52| 2.63| 1.04] 1.05] 1.26
3.6 4.7 |10.8 3.19| 2.25| 1.18| 6.6 1.40| 2.52( 1.12{ 1.06| 1.35
3.38( 9.2 7.9 3.01| 2.20| 1.10( 6.4 150 2.04| 1.22| 1.06| 1.18
3.26 | 13.9 6.2 5.5 2.02| 1.19{ 4.0 1.871 1.75| 1.25| 1.06| 1.43
3.16 | 9.5 5.1 |11.6 1.80| 1.46) 3.04| 1.95] 2.15] 1.15] 1.04| 1.60
3.95| 6.4 6.3 8.1 1.85| 1.54| 2.50| 1.93¢{ 1.97| 1.12| 1.08| 1.94
86 |....... 10.6 6.7 1.90| 2.04] 2.36| 2.57| 1.8 1.10| 1.00| 3.6
8.7 feeeen.n 8.6 |....... 1.82 ]....... 2.39 | 2.40(....... L00)....... 9.2

e Gage height estimated by observer.

Nore.—Relation of gage height to discharge affected by ice about Jan. 5-19, Feb. 4-20, and Dec. 25-29.
Observer made full report relative toice, noting conditions as follows: Jan. 5,ice running; Tan, 6,ice gorged,
thickness of ice at gaging section 2 inches; Jan. 14 and 16, river entirely frozen over, ice 7 inches thick,
controlling section frozen over; Jan. 18, ice melting, water running overice, average thickness ofice 6 inches;
Jan. 19, can not eross river to read gage, river still frozen over except at banks, river rising, estimated gage
height about 5.0 feet, ice breaking up and running out; Jan. 20, ice out; Feb, 4, ice along shores, slush ice
running at eontrolling section; Feb, 7, frozen all week, ice about 5 inches thick and very rou, h control
frozen; Feb. 11 and 14, river entirely frozen over, ice 8 to 9 inches thick, control frozen over; ob. 21 ice
broke up at 9 a. m.; Dec. 26, river partly frozen over; and Dec. 30, ice broke up.



KANAWHA RIVER BASIN. 69

COAL RIVER AT TORNADO, W. VA.

Location.—At highway bridge at Upper Falls railroad station, one-fourth mile above
) Tornado, W. Va., and 1 mile above mouth of Smith Creek.

Records available.—June 24, 1908, to June 3, 1912. Station discontinued June 3,
1912, in favor of station at Fuqua. See ‘“Accuracy.”

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Practically permanent; strewn with large bowlders.

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

Point of zero flow.—Determined August 8, 1910, as approximately 1.2 feet. The
control is a rough log dam and point of zero flow changes.

Winter flow.—The relation between gage height and discharge is affected by ice
cover and gorges from one to two weeks at a time during December, January, and
February.

Artificial control.—There is a low dam and water-power plant about 1,000 feet
below the station.

Accuracy.—The low-water gage heights at this station are affected by the operation
of the power plant below the station. Another gaging station has been estab-
lished at Fuqua above the influence of this dam, by means of which the effect of
the power plant upon the lower gage may be observed.

The following discharge measurement was made by C. T. Bailey:
April 8, 1912: Gage height, 9.90 feet; discharge, 11,900 second-feet.

Daily gage height, in feet, of Coal River at Tornado, W. Va., for 1912.
[G. C. Hoy, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. Day. Jan. | Feb. | Mar. | Apr. | May. | June.
4.0 (3.5 |41 |4.0 2,48 12.36 | 9.4 [2.55]3.6 [.cese.
3.55 318 (6.1 |3.65 2.352.42 |57 |2.54(3.9 |......
3.2813.05|9.6 |3.36 127412421 4.2 [3.1113.9 |......
2.94|2.92 |54 |3.2 4.8 | 2.52(3.16|3.10(3.6 |......
3.06 | 2.81 | 4.2 | 4.5 6.3 | 2.8 (3.7 [3.04[3.28|......
3.0 12.8 187 |42 4.3 13.50|3.65]2.92)|3.04|......
2,92 2.82}3.4 [10.4 3.6 |64 [3.75]2.8]2.76 |......
2.76 1 2.98 13.26 | 6.9 3.3 |48 13.7512.91 12,58 |......
2.82 (3.8 [2.98 4.4 3.1413.9 |51 {28243 (......
2.52 | 4.8 | 2.88 (3.8 2.99 {3.55 6.7 [2.75]232]......
2.45 4.2 |2.78 | 3.368 .| 2.86] 5.3 |4.4 |2.66(228]|......
2.50 4.2 |2.74 | 3.6 .12.8219.2 [4.0 |3.85}222]|......
2,50 |11.2 | 2.70 | 4.6 2.75 57 (3.6 7.4 [209(......
2.45 7.9 |2.663.9 3.2 (41 (41 (52 {200{......
2.36 (7.9 |2.60|3.55 50 |...... 6.2 |42 [2.09{......

5.2 |...... 50 [...... 2.05 |......

Nore.—Relation of gage height to discharge affected by ice about Jan. 5-19 and about Feb. 3-20. Gage
height to top of ice Feb. 11. It is questionable whether other gage heights during ice period were read
to water ace or to top of ice. Observer reported ice as follows: Jan. 5, ice running, gorgad above; Jan.
7, channel frozen over, thickmess of ice at gaging station 3 inches; Jan. 10-17, river éntirely frozeu over
ice 4 to 6 inches thick; Jan. 19, ice breaking and running; Feb. 3, slush ice running; Feb. 4, ice gorge(f
above; Feb. 5-10, river entirely frozen over above gage, channel open at (fage; Feb. 11, river enfirely frozen
over; Feb. 12, river entirely frozen over, ice 2 inches thick at gage and 7 inches along shores; and Feb.
18, thaw beginning.

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 December 31, 1912.

Drainage area.—Not measured.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Practically permanent.

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




70 SURFACE WATER SUPPLY, 1912, PART III.

Floods.—The flood of June 27, 1910, feached a height of 83.0 feet by the gage datum.
Some of the flood water passed around the gage.

Point of zero flow.—Levels taken August 10, 1910, indicate that there would be no
flow past the gage if the stage were to fall to 1.2 feet +-0.2 foot.

Winter flow.—The relation of gage height to discharge may be affected by ice for
short periods in December, January, and February.

Artificial control.—A dam and small power plant above the station modifies the
low-water flow.

Accuracy.—Some of the flood water passed around the gage June 27, 1910. Sufficient
data have not been obtained to permit estimates of discharge to be made. Be-
cause of an error in the gage found by wye levels on November 25, 1913, gage
heights of discharge measurements and daily gage heights for this station for
1911, published in Water-Supply Paper 303, should be corrected as follows:
February 11 to May 11, subtract 0.02 foot; May 12 to August 12, subtract 0.03 foot;
August 13 to November 13, subtract 0.04 foot; November 14 to December 31,
subtract 0.05 foot. The necessary correction has been applied to the gage heights
in the following tables:

Discharge measurements of Pocotaligo River at Sissonville, W. Vau., in 1912.

Date. Hydrographer. h(e;i;%et. ch]gsg-e.

Feet. Sec.ft.
Mar. 14 | C. L. Bailey.u .ttt iaee e a i iaieteaneaaeaaeaan 6.09 961
3 T T S 13.38 4,130

Daily gage height, in feet, of Pocotaligo River at Sissonville, W. Va., for 1912.
[B. N. Sisson, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6.0 3.6 3.25 | 3.8 3.451 1.88 ) 2.8 3.35 | 2.8 1.89 | 1.39| 1.38
4.2 3.4 2.9 8.9 3.15] 1.89 | 3.15| 2.6 2,331 1.83| 1.64| 1.59
3.6 3.1 2.85| 8.2 2.9 1.85 1 2.33( 2.17| 2.11} 1.66| 1.55| 1.80
3.25( 2.95| 2.75| 4.6 2750 1.79) 2.11) 2.02| 1.99| 1.49| 1.421 1.77
2.9 2.95 | 2.8 3.7 3.05] 1.63] 1.95] 1.80| 1.63 | 1.43 ) 1.38] 2,29
2,651 2.25| 2.8 3.4 3.251 161 2.11| 1.92| 1.66| 1.43| 140} 4.6
2.551 2.55 | 2.9 3.3 4.8 1.69f 1.89] 1.56 | 1.69| 1.41| 1.44| 3.9
2.556| 2.55| 3.4 3.5 6.8 1.53] 1.821 1.56 ] 1.99| 156 150 | 2.95
2.656| 2.55 6.3 3.2 4.1 1.35 | 1.581 1.47| 1..70| 1.53| 1.80] 2.55
2.55| 2.39 | 5.1 3.25[ 3.25% 1.41| 1.77| 1.48| 1.57| 1.47( 1.80 | 2.34
2.5 2.20 | 4.1 3.25| 3.0 1.41F 1.95| 1.76 | 1.59| 1.42| 1.88} 2,07
2.29 | 2.16} 6.3 2,751 3.7 1.441 3.7 |10.6 1.23| 1.43| L.55} 1.97
2,30 | 2.15|12.9 2.7 3.5 1.47 1 3.1 3.9 1.46 | 1.42 | 1.60] 1.83
2.35] 2.21) 6.9 3.4 3.1 1.63} 2.36 ] 2.8 1.53 | 1.40) 1.85] 1.64
231§ 2,151 12,9 3.5 2,851 1.38| 1.94| 2.42| 1.55| 136 199 | 170
2.10| 2.30 | 7.3 3.5 3.45) 1.37| L84 2.07| 1.53] 1.34| 1.80( 1.62
2.05| 2.39 | 4.5 3.36 | 5.2 1.55| 1701 197 | 161} 1.35| 1.42| 174

. 3.8 2.7 3.7 9.5 4.8 1.49 1 2.33}) 194 151} 1.38! 1.62| 1l.67

1 14.2 3.45| 6.3 4.9 3.6 1.68{ 3.7 2.01| 1.96| 1.46| 1.64| 1.79
6.6 4.4 7.4 3.6 3.2 1.43 | 2.87 ] 1.87| 1.69] 1.39| 1.56| 1.89
4.2 8.1 6.3 3.25 | 2.85 | 1.47| 2.5 4.1 1.71 ] 1.40] 1.68| 1.73
3.6 8.9 7.2 3.15( 2.55| 1.45!1 9.1 3.0 1,53 1.40| 1.49| 1.74
3.8 4.1 5.1 2,95 2.36 | 1.55| 4.4 2.85| 1.73] 165} 1.54| 1.74
4.0 3.5 110.4 2.7 2.24 | 1.73| 3.15] 2.6 1.71} 1.54] 1.4} 1.69
3.6 3.2 7.1 2.55( 1.96 [ 1.33} 8.7 2.42 | 180} 1.48] 1.50 | 1.66
3.3 |1l.4 4.7 2.45( 2.06 ( 1.72| 6.0 5.2 1,831 1.42{ 153 1.59
3.06 § 11.1 3.7 3.6 1.86 1.70| 3.25| 3.25 2.14 ! 1.44| 1.52| 2,07
2.9 4.7 3.35| 3.5 1.72( 161 2.75( 2.5 1.86{ 1.41{ 1.39( 2.7
6.8 3.7 9.3 3.25| 1.82| 1.85| 2.5 | 10.9 2,55 1.41{ 140} 3.0
7.4 |ooeeenn 5.9 3.9 2.29 | 3.2 2.35| 3.8 2.26 | 1.38¢ 1.39¢ 7.1
4.6 |....... 4.3 foeo.... 2.22 |....... 2.6 3.4 |....... L40)....... 6.9

Note.—Relation of gage height to discharge probably affected by ice Jan. 7-17 and Feb. 5-15. Observer
reported relative to ice as follows: River partly frozen with ice 5 to 6 inches_thick Jan. 13 and 16; ice out
Jan. 18; river partly frozen Feb. 6 and 13 with ice 1 to 3 inches thick, and on Feb. 18 ice and snow thawing.
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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 to December 31, 1912.

Drainage area.—109 square miles.

Gage.—Inclined staff fastened to posts on right bank.

Channel.—FEarth, mud bottom, probably shifting.

Discharge measurements.—Made from boat at section or by wading both forks.

Winter flow.—Affected by ice during severe winters.

Accuracy.—Data insufficient for estimates of flow; gage heights reliable.

Cooperation.—This station is maintained in cooperation with the division of sewerage
of the city of Cincinnati, Ohio, for use in connection with its sewerage studies.

The following discharge measurement was made by wading the East and West
forks 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, Okio, for 1912.

[H. C. Harris, observer.]

Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec
1.56 1.42 1.42 1.556 1.42
1.50 1.85 1.42 1.60 1.72
1.48 1.58 1.556 1.52 1.68
1.42 1. 50! 1,62 1.50 1.68
1.42 1.55 1.42 1.55 1.58
1.48 2.20 1.45 1.52 1.48
2.00 1.58 1.80 1.48 1.32
1.78 1.58 1.98 1.48 1.38
1.70 1.52 1.65 1.48 1.40
2.05 1.48 1.60 1.42 1.38
1.55 1.48 1.52 1.58 1.48
1.55 1.42 1.40 1.48 1.58
1.58 1.32 1.40 1.40 1.48
1.55 1.28 1.48 1.42 1.52
1.52 1.42 1.50 1.40 1.72

1.562 |........ 1.82

NoTe.—No ice reported by observer Relation of gage height to discharge probably not materially
affected by ice dur£g time of record e p

MILL CREEK AT CINCINNATI, OHIO.

Location.—At the Eighth Street Viaduct, Cincinnati, Ohio, about three-eighths
mile above mouth of Mill Creek.

Recoxrds available.—September 10 to December 31, 1912.

Drainage area.—154 square miles.

Gage.—Standard chain gage attached to bridge.

Channel.—Concrete channel under bridge.

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 the greater part of the year gage heights are affected by backwater
from Ohio River; estimates of the flow, therefore, can not be made.

Cooperation.—This station is maintained in cooperation with the division of sewer-
age of the city of Cincinnati, Ohio, for use in connection with its sewerage studies.
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The following discharge measurement was made by wading at regular section by
Bailey and Root:
August 23, 1912: Gage height, 1.54 feet; discharge, 121 second-feet.

Daily gage height, in feet, of Mill Creek at Cincinnati, Ohio, for 1912.

[Wm. Manning, observer.]

Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. Nov. Dec
6.89 2.79 2.42 | 4.69 3.52
5.59 2.97 2.47 3.00 2.08
3.73 2.57 2.69 2.29 1.87
2.47 2.81 2.31 1.89 1.81
1.81 3.22 2.43 1.89 .94
2.04 3.53 2.39 1.89 1.81
2.38 2.15 3.27 1.83 1.79
2.18 1.95 2.43 1.83 1.79
2.06 2.21 2.80 1.79 1.81
1.96 6.12 2.26 1.82 1.34
2.35 9.50 2.58 1.96 1.84
2.94 7.81 2.42| 2.12 1.88
5.10 6.77 3.4 229 1.84
6.86 5.89 4.57 | 2.48 1.84
5.51 4.81 7.29 2.58 2.67

8.01 |........ 2.33

Note.—Backwater from Ohio River was reported Sept. 10-12, 23-30; Oct. 1-4, 12-31; Nov. 1-20, 27-30;
Dec. 1-4, and 10-16.

MIAMI RIVER BASIN.
MIAMI RIVER AT HAMILTON, OHIO.

Location.—At single-span highway bridge on High Street, Hamilton, Ohio.

Records available.—February 28, 1910, to December 31, 1912. Flood stages only,
November 16, 1904, to February 27, 1910, reported by the United States Weather
Bureau.

Drainage area.—3,580 square miles.

Gage.—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, reads from 2.5 to 25.0 feet; lower section,
placed by the United States Geological Survey, extends from 0.5 foot to 4.0
feet. Gage datum has not been changed.

Channel.—The section at the bridge shifts to some extent in floods on account of
the high velocity; but the point of control, a ghort distance below, is apparently
permanent under ordinary conditions.

Discharge measurements.—Made from upstreamn side of bridge.

Floods.—Maximum gage height 21.2 feet March 24, 1898, according to the records
of the United States Weather Bureau.

Winter flow.—Relation of gage height to discharge may be at times affected by ice
during very severe weather, but for short periods only, ag factory wastes probably
keep the temperature of the water above the freezing point.

Artificial control.—There are several power plants in Hamilton above the station,
but all the water used by them is returned to the river above the gage; there is
little if any regulation of the flow from this source.

Diversions.—The Miami & Erie Canal is fed by water taken from Miami River at
Middletown and Miamisburg, Ohio. The quantity diverted is not known, but it
is 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 mis-
leading and should be used with caution if at all. See “Artificial control” and
“Diversions.”



The following discharge measurement was made by C. T. Bailey:

MIAMI RIVER BASIN.

August 21, 1912: Gage height, 2.14 feet; discharge, 1,930 second-feet.

Daily gage height, in feet, of Miami River at Hamilton, Ohio, for 1912.

[C. A. Huber, observer.]
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Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Ncv. | Dec.

2.7 4.4 6.8 5.6 2.5 2.2 1.75| 2.25} 1.55 1.61 1.6

2.45 | 3.7 7.0 4.4 2.35| 2.3 1.7 195} 1.5 1.6 1.5

2.15}1 3.6 9.0 3.8 2.2 2.2 1.7 1.751 1.5 L5] L5

2.1 3.4 7.6 3.4 2.1 2.1 1.7 1.6 1.5 L5 1.5

1.8 3.2 6.3 3.4 2.0 2.0 1.65| 1.5 1.5 L5 1.5

1.8 2.951 5.3 3.5 2.0 2.0 1.6 1.5 1.5 1.51 15

1.8 2.8 4.6 3.2 2.0 1.9 1.6 1.5 L5 2.01 15

1.8 3.4 4.4 3.0 1.9 1.9 1.6 1.7 1.5 L9l 1.5

1.8 3.4 4.0 2.9 1.85| 1.9 1.65 | 1.7 1.5 18] 1.5

1.8 3.1 3.8 2.7 1.8 1.9 1.95| 1.6 15 1.8| 1.5

1.8 2.9 3.4 2.7 1.8 1.9 1.85| 1.55| 1.5 1.7 15

1.6 3.1 3.2 2.8 1.8 1.9 1.8 1.5 1.5 171 1.5

1.6 4.2 3.0 2,751 L8 1.9 1.9 1.5 1.5 171 L5

1.6 4.4 3.3 2.651 1.8 1.9 2.2 1.5 1.5 171 1.5

1.6 |10.3 3.6 2.6 1.8 1.9 2.2 1.5 1.5 1.7 L5

2.05 | 9.8 3.5 2.6 1.8 2.9 2.05| 1.5 1.5 .71 1.5

2.55 ] 5.8 4.3 2.6 3.2 3.2 1.8} 1.5 1.5 17| L5

3.5 5.0 5.4 2.6 3.7 3.4 1.8 1.5 1.5 1.7 1.5

4.7 4.9 4.7 2.6 2.9 3.2 1.7 1.6 1.5 1.7 LS

5.8 5.0 3.9 2.6 2.65 | 3.4 3.0 1.6 1.5 L7 1.5

5.1 8.2 3.4 2.5 2.5 3.3 2.25 | 1.5 1.5 1.7| L5

4.3 7.4 3.4 2.45| 2.4 3.2 2.4 2.35| L5 .6 1.5

3.2 5.1 3.2 2.4 2.4 2.8 2.2 2.451 2.0 1.6 1.5

2.9 7.6 2.9 2.351 2.3 2.8 1.95| 2.25 1.8 L6| 15

3.8 6.8 2.8 2.3 2.3 2.6 1.75 2.05) 1.8 1.6 1.5

P PO 2.45 | 13.4 5.5 5.2 2.2 2.2 2.45 | 1.6 1.85| 1.8 1.6 | L&
27 e 2.3 113.8 7.0 4.6 2.1 2.1 2,251 1.6 1.7 1.7 16| L5
28 ... 2.05 | 10.6 7.0 3.4 2.0 2.0 2.05| 1.6 1.6 1.7 1.6 | L5
29 5.5 59 |11.6 | 4.8 | 2.65| 2.0 1.9 7.4 1.6 | L7 1.6 1.5
30 . iiiiiiaaan, 4.4 |o...... 12.6 6.7 3.0 2.0 1.85] 3.2 1.6 1.7 1.6} 2.4
1 S, 3.2 |...... 10.3 [-...... 2.55 |....... 1.8 2.5 |.o..... 1.6 j....... 2.35

Nore.—Jan. 8 to about Jan. 25 gage heights were taken from a reference point on the bridge because the
gage was frozen in and surrounded by débris from a burned building. Relation of gage height to discharge
probably affected by ice about Jan. 5-17 and Feb. 4-16. During January the observer reported ice along
shores on the 5th, 11th, and 12th, ice 8 and 9 inches thick on the 1ith and 12th, slush ice running on the
12th and in February. On the 5th ice along shores 3 inches thick; on Feb. 11 ice weat out from shore
opposite gage and on Feb. 12,ice along one shore 40 feet in width and 10 inches thick. No ice on control
reported at any time.

Daily discharge, in second feet, of Miami River at Hamilton, Ohio, for 1912.

Day. Jan. | Feh. | Mar Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
12,400 | 2,800 | 2,100 | 1,160 | 2,220 860 920 920

8,440 | 2,440 | 2,330 | 1,070 | 1,560 800 920 800

6,540 | 2,100 | 2,100 { 1,070 | 1,160 | 800 | 800 | 800

5,330 | 1,880 | 1,830 [ 1,070 920 800 800 800

5,330 | 1,660 | 1,660 995 800 800 800 800

5,630 [ 1,660 | 1,660 | 920 800 | 800 | 800| 800

4,730 1 1,660 | 1,450 920 800 800 | 1,660 800

4,150 | 1,450 | 1,450 [ 920 { 1,070 | 800 | 1,450 | 800

3.860 | 1,350 { 1,450 [ 995 | 1,070 [ 800 | 1,250 | 800

3,310 | 1,250 | 1,450 | 1,560 | 920 [ 800 | 1,250 | 800

3,310 | 1,250 | 1,450 | 1,350 | 860 | 800 |1,070{ 800

3,580 | 1,250 | 1,450 | 1,250 | 800 | 800 | 1,070 | 800

3,440 | 1,250 | 1,450 | 1,450 800 800 | 1,070 800

3,180 | 1,250 | 1,450 | 2,100 | 800 | 800 | 1,070 | 800

3,050 | 1,250 | 1,450 { 2,100 | 800 | 800 | 1,070 | 800

3,050 {1,250 | 3,860 [ 1,770 | 800 | 800 | 1,070 | 800

3,050 | 4,730 | 4,730 [ 1,350 | 800 | 800 1,070 | 800

3,050 | 6,230 | 5,330 | 1,250 800 800 | 1,070 800

. 3,050 { 3,860 | 4,730 | 1,070 920 800 | 1,070 800
200.ieinrnnnn 3,050 1 3,180 } 5,330 } 4,150 ] 920/ 80011,0701 800
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Datly discharge, in second-feet, of Miami River at Homilton, Ohio, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2,220 800 800 | 1,070 800
2,560 | 2,440 800 0 800
2,100 | 2,680 | 1,660 920 800
1,560 | 2,220 | 1,250 920 800
1,160 | 1,770 | 1,250 920 800
920 | 1,350 ( 1,250 920 800
920 | 1,070 | 1,070 920 800
920 920 | 1,070 920 800
18,900 | 920! 1,070 | 920 | 800
4,730 920 | 1,070 920 | 2,560
2,800 |....... 920 |....... 2,440

Nore.~Daily discharge determined by means of a discharge rating curve that is fairly well defined
below 210 second-feet (gage height 0.6 foot); well defined between 250 and 66,500 second-feet (gage heights,
0.7 and 17.5 feet); and is a tangent above 62,600 second-feet (gage height, 16.8 feet), and extended as such
above 66,500 second-feet (gage height, 17.5 fee?. . .

Discharge Jan. 5-17 and Feb. 4-16 estimated, because of ice, from gage heights, observer’s notes, and cli-
matologic records, as follows: Jan. 5-17, 1,400 second-feet; Feb. 4~16, 900 second-feet. These estimates.o!
discharge for periods when the relation of ga,glelx height to discharge is believed to have been effected by ice
are based on insufficient data and therefore should be used with caution.

Monthly discharge of Miami River at Hamilton, Ohio, for 1912.
[Drainage area, 3,580 square miles.] ¢

Discharge in second-feet.
Month. Accu-

racy.

Maximum. | Minimum. | Mean.
15,200 [....oeu..... 4,120 | C.
46,900 |... .. ..... 7,650 | C.
41,200 3,580 | 13,600 [ A.
25, 200 3,580 9,160 | A.
12,400 1,660 ,880 [ A,
6,230 1,250 2,180 | A.
5,330 1,250 2,560 | A.
18,900 920 2,170 | B.
2,680 800 1,160 | A.
1,660 800 912 | B.
1,660 800 1,020 | B.
2,560 800 914 | B.
46,900 [............ 4,100

e Estimates of discharge in ‘“‘second-feet per square mile” and “run-off (depth in inches)’”” would be
misleading. See ‘“Artificial control’”” and ‘‘ Diversions.”

No1E.—See footnote to table of daily discharge.
DIX RIVER BASIN.
DIX RIVER NEAR BURGIN, KY.

Location.—At highway bridge on Burgin-Buena Vista pike, 4 miles from Burgin, Ky.

Records available.—July 2, 1910, to July 16, 1911; October 1, 1911, to December 31,
1912.

Drainage area.—416 square miles.

Gage.—Staff gage attached to abutment of bridge.

Channel.—Probably permanent

Discharge measurements.—See ‘‘ Cooperation.’’

Winter flow.—Relation of gage height to discharge ordinarily not affected by ice.

Accuracy.—This station has not been visited by United States Geological Survey
engineers, but the computations of daily and monthly discharge were made by
the Survey. Nodischarge measurements were made during 1912. The station
was last visited September 20, 1910, and the accuracy of the data published in
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the following tables depends upon the permanen)cy of the gage and of the condi-
tions of flow since that date.

Cooperation.—The station was established and me%surements made by representa-
tives of the Kentucky Geological Survey and the Madison Electric & Power Co.,
of Richmond, Ky. The gage reader’s salary is paid by the Madison Electric &
Power Co., and by the State Geological Survey of Kentucky.

Daily gage height, in feet, of Dix River near Burgin, Ky., for 1912.
[C. P. Kennedy, observer.]}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. { Oct. | Nov. | Dec
10.2 6.55 | 6.95| 6.2 7.65| 3.65 4.3 3.4 3.7 3.2 2.8 3.3
8.8 6.4 6.4 |15.6 6.35 |...ouen 3.9 3.3 3.6 3.2 2.9 3.4
8.0 6.4 5.95 | 12.6 595 |....... 3.7 3.2 3.4 3.2 2.9 4.2
7.5 6.15] 5.7 9.1 5.35 |....... 5.2 3.2 3.9 3.2 3.0 4.5
7.05| 5.65| 5.65]| 85 5.5 J.......} &6/ 3.1 3.8| 3.1 3.3 5.0
6.9 5.25 | 5.7 7.5 6.9 |....... 5.1 3.0 3.6 3.1 3.4 12.2
6.6 5.0 5.8 | 6.46| 82 |.......] &.5 3.4 3.8 3.0 3.6 8.9
6.1 4.7 {10.7 58 | 81 [....... 5.5 3.3 3.7 3.0 3.6 6.9
571 46 {122 5.45 7.15¢{....... 4.9 3.7 3.7 3.0 3.8 5.8
565} 4.4 |10.0 5.2 6.5 3.3 4.2 55 3.6 3.0 4.7 5.5
535| 4.35] 8.4 5.0 5.9 3.3 8.7 50 3.4 3.0 4.6 5.4
5.2 4.4 (10.8 4.9 {14.8 3.3 6.0 4.7 3.3 3.0 4.5 5.4
4.9 4,35 | 10.8 4.9 9.4 3.3 5.5 4.1 3.2 3.0 4.4 5.2
4.8 4.3 (11.8 5.56 | 7.65| 3.3 5.1 3.8 3.0 3.0 4.3 5.2
4.7 4.2 |17.6 | 5.4 6.75} 3.3 46| 3.5 3.0 2.9 4.1 5.1
4.7 4.1 12,0 5256 6.1 |.......] 5.4 3.3 2.9 2.9 3.8 5.1
4.5 4.05| 85 5.35 | 6.35] 3.3 5.1 3.3 2.9 2.9 3.8 5.0
435! 4.05) 7.0 5.7 4.8 1 3.3 8.0 3.2 2.9 2.9 3.8 5.0
18.8 4.0 6.75| 5,451 4.55| 3.4 6.6 3.8 2.9 2.9 3.8 5.0
11.4 4.5 6.451 515 4.25| 3.55 6.1 4.6 3.0 2.9 3.8 5.0
7.7 {12.8 6.05| 4.95| 4.0 | 3.65 4.8 48] 2.9 29| 8.7 4.9
6.15 | 11.4 5.95| 515{ 3.8 | 545 4.6 4.8 3.0 2.9 3.6 4.9
6.75| 9.2 } 6.7 | 505] 3.7 4.0 5.8 4.8| 3.0 2.9 3.6 4.9
6.45| 8.4 12.8 | 4.8 | 3.7 | 3.9 5.0 48] 5.0 29} 3.5 4.9
5.9 7.55 1 12.0 4.7 3.6 3.85 4.6 4.4 4.6 2.9 3.4 4.8
5.55 | 11.8 9.7 4.7 3.45 | 3.7 4.3 4.1 4.0 2.9 3.4 4.8
5.5 | 11.0 8.6 4.7 3.4 3. 55 3.9 3.7 3.6 2.8 3.3 4.8
5651 9.4 7.06 | 7.8 | 3.4 3.5 3.7 4.5 3.4| 28] 8.3 5.4
6.05) 81 6.8 {10.6 3.8 3.9 3.5 4.5 3.4 2.8 3.3 5.8
6.85 |..c.nn 12.0 |10.6 | 3.8 | 4.25 3.4] 3.9 3.3 2.8 3.3 5.8
6.8 [.-aeeen 795 |..ooont 3.8 feeeon.n 3.4 3.8].e.-.. 2.8 |ieenens 9.2

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
) . 3,900 | 1,060 | 1,270 878 | 1,700 92 219 60 99 41 15 50
2 i 2,580 978 978 | 9,770 ' 952 87 132 50 84 41 20 60
3..... ceeseces| 1,950 978 765 | 6,440 765 83 99 50 60 41 20 195
4oiaaa. vees| 1,600 854 665 | 2,850 536 79 485 50 132 41 26 270
[, 1,330 | 646 646 | 2,340 | 590 75 627 33 115 33 50| 420
[T ceeeesal 1,240 502 665 | 1,600 | 1,240 70 452 26 33 60 | 6,
Teeieeieneed) 1,080 420 724 | 1,000 | 2,100 65 590 60 115 26 84 | 2,670
............. 830 327 | 4,400 724 | 2,020 60 590 50 26 84 | 1,240
L S, 684 298 [ 6,000 572 | 1,390 55 388 99 99 26 115 704
1) R 646 | 244 ( 3,700 | 485 1,030 50 195 590 84 26| 327 590
) . 536 232 | 2,260 420 744 50 | 2,500 420 60 26| 298| 554
2. iniiiennns 485 244 | 4,510 388 | 8,860 50 786 327 50 26 270 554
130 ceiiaeees 388 232 | 4,510 | 38813,120 50 590 172 41 26 244 [ 485
M4......... caen 357 219 | 5,560 608 | 1,700 50 452 115 26 26 219 485
15 i iiiaannan 327 195 | 12,100 | 554 | 1,160 50| 298 71 26 20 172 452
16 ceeiennnnnn 327 172 | 5,780 | 5021 830 50 | 554 50 20 20 115 452
............ . 270 152 | 2,340 | 536 536 50 452 50 20 20 115 420
18..... POUPPOS 232 152 | 1,300 665 | 372 50 | 1,950 41 20 20 115 420
19 .. 13,400 151 | 1,160 572 284 60 | 1,080 115 20 20 115 420
2..... ceesessod 5,140 2701 1,000 468 207 78 298 26 201 51 420
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Daily discharge, in second-feet, of Dix River near Burgin, Ky., for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
6,660 808 404 151 92 357 357 20 20 9% 388
5,140 765 468 124 572 298 357 26 20 84 388
2,940 | 1,140 436 99 151 704 357 26 20 84 388
2,260 | 6,660 372 ] 142 420 357 420 20 7 388
1,630 5,780 327 84 124 298 244 298 20 60 357
5,560 | 3,410 327 66 99 219 172 151 20 60 357
4,720 | 2,420 327 60 78 132 99 84 15 50 357
3,120 | 1,330 | 1,840 60 71 99 270 60 15 50 554
2,020 | 1,190 | 4,300 | 115| 132 | 210 60 15 50| 704

.. 7 115 207 60 132 50 15 50 704
. 115 |....... 60 115 |.eoaa. 15 feeenne. 2,940

Note.—Daily discharge determined by means of a discharge rating curve fairly well defined between
50 and 6,550 second-feet é;age heights 0.3 and 12.7feet). Above 6,550 second-feet the rating curve is simply
an extension, and discharge values above that point should therefore be used with caution. See ‘“Accu-
racy’’ in station description.

Monihly discharge of Dix River near Burgin, Ky., for 1912.

[Drainage area, 416 square nfiles.]

Discharge in second-feet. Run-off
depth in
Month. Per Sno oS on
. drainage
Maximum. | Minimum. | Mean. | square ares)
mile, *
January... 13,400 232 | 1,540 3.70 4.27
February. 6,660 151 | 1,460 3.51 3.79
March... 12,100 646 | 2,950 7.09 8.17
April._. 770 327 | 1,500 3.61 4.03
A - eeeecaecaaeacaacaaamaananaaan 8,860 60| 1,010 2.43 2.80
JUDC. oot ieiiiaiiieaiaeanaans 572 50 97.4 .234 .26
Jaly .o 2,500 60 516 1.24 1.43
August.... ...l 590 26 176 .423 .49
September... ... . ...l 420 20 82.5 .198 .22
(073747 o7 S .. 41 15 24.3 .058 .07
November.._...................... . 327 15 108 . 260 .29
December......oooviieiiiiiii i 6,000 50 787 1.89 2.18
The Fear. . .ooeeetiee i eaeaiiaannanan 13,400 15 855 2.06 28.00

Nore.—See ““ Accuracy” in station description.
WABASH RIVER BASIN.
WABASH RIVER AT MOUNT CARMEL, ILL.

Location.—At Southern Railway bridge at Mount Carmel, Ill., 1} miles below
mouth of White River and immediately below mouth of Patoka River.

Records available.—June 16, 1884, to November, 1904, United States Army Engi-
neer Corps; November, 1904, to December 31, 1912, United States Weather
Bureau.

Drainage area.—Published by the United States Weather Bureau as 26,300 square
miles.

Gage.—Staff gage attached to pivot pier of drawspan. Gage datum has remained
unchanged since it was established in 1884.

Channel.—Slightly shifting.

Discharge measurements.—Made from downstream side of bridge. There are
numerous overflow openings in the railroad embankment east of the railroad
bridge.
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Floods.—Maximum stage published by United States Weather Bureau as 28.3 feet
August 7, 1875. '

Winter flow.—The relation of gage height to discharge may be affected by ice for
a week or so at a time during December, January, and February.

Accuracy.—Sufficient data have not been obtained to enable estimates of discharge
to be made for publication.

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

Discharge measurements of Wabash River at Mount Carmel, Ill., in 1912.

Gage Dis-
Date. Hydrographer. height. | charge.
Feet. Sec.-ft.
Mar, 28 | Horton and MonK. .. ... .cu oo et e ee e eemeemeeeeaeeas 22.40 134, 000
Aug. 13 | Monk and Carr. .. .ot iicieiaeae i eaiacaeceaeeaaaaaaaacaaeaaaaan 3.28 9,590

Datly gage height, in feet, of Wabash River at Mount Carmel, Ii., for 1912.

[H. M. Phillips, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
18.91 22.5| 17.2 6.8 3.3 4.2 5.0 4.4 2.2 2.3
19.3 | 22.3] 17.6 6.2 3.3 3.9 4.9 4.2 2.2 2.3
19.4 ] 22.4] 17.9 5.8 3.3 3.5 4.8 4.1 2.9 2.3
19.4) 22.5| 18.1 5.6 5.0 3.3 4.3 3.6 3.3 2.2
20.4 ) 22.7) 18.2 5.5 8.0 3.1 3.7 3.1 3.5 2.1
20.8 23.0| 18.1 5.1 9.3 3.0 3.5 2.8 3.6 2.1
21.0| 23.2| 17.7 4.8 8.2 2.9 3.3 2.6 3.7 2.3
20.4| 23.2| 17.1 4.6 7.0 2.8 3.0 2.4 3.7 2.3
18.0( 23.0| 16.2 4.4 6.0 2.7 2.8 2.2 3.7 2.2
14.4 | 22.8} 15.0 4.2 6.5 2.7 2.6 19 3.8 2.2
125 | 22.2| 13.2 4.0 7.5 2.7 2.4 1.8 3.8 2.2
1.7} 2.0 12.8 3.8 8.2 2.7 2.2 1.7 3.9 2.2
1.7 19.7| 13.6 3.6 7.9 3.2 2.1 1.7 1.0 2.2
12,21 17.2| 14.8 3.4 7.8 3.3 2.1 1.7 4.1 2.1
155 14.8; 15.2 3.3 7.8 3.4 2.0 1.7 4.1 2.1
15.6 | 12.4| 15.5 3.3 9.8 3.4 2.0 1.7 4.0 2.0
16.6 | 11.8! 16.4 4.3} 10.9 5.7 2.0 1.6 3.8 1.9
17.2 | 118 17.1 4.91 10.4 5.8 2.3 15 3.7 1.9
17.81 1.9| 17.3 5.0 9.5 5.3 2.5 1.4 3.5 1.9
18.2| 1.9 17.0 5.2 8.3 4.9 2.6 1.8 3.4 1.9
18,7 ( 12.3{ 16.5 5.9 7.8 5.3 2.8 2.0 3.3 2.0
19.3| 12.5) 15.9 6.0 7.7 6.0 2.6 2.1 3.3 2.1
19.9 ) 12.5| 15.4 5.8 8.6 8.2 2.6 2.2 3.1 2.2
20.5| 1.9 | 14.2 5.5 8.8 9.6 2.4 2.2 3.0 2.2
21,1 1.1 12.2 5.2 7.8 10.0 2.3 2.2 2.9 2.2
21.6 | 10.7 9.6 4.8 6.7 9.3 3.6 2.1 2.8 2.1
22.1) 13.3 7.9 4.3 6.0 8.1 5.2 2.1 2.7 2.0
22.4 | 15.4 7.1 3.9 5.8 6.6 4.8 2.1 2.6 1.9
22.6| 15.6 7.2 3.7 5.6 5.8 4.7 2.1 2.5 1.8

, 22,7 | 16.5 7.8 3.5 5.1 5.1 4.6 2.1 2.4 1.8
Bleverecnunnenaas] 13.0 |iueene. 22.6 Juaneenn 7.2 Jeeenen) 47) 5.0 ceenen] 2.1 ]ieee.. L8

Norte.—River reported “frozen’ Jan. 5-19 and Feb. 4-26. The Monthly Weather Review for January,
1912 (published by the United States Department of Agriculture), states: “ The Wabash River was frozen
from the 5th to the 19th, and a threateninggorge formed near Mount Carmel, Ill., during the last decade of
the month, causing flood stages of water and some damage.’”
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EMBARRASS RIVER NEAR OAKLAND, ILL.

Location.—At highway bridge about 2 miles northwest of Oakland, Ill., on the
county-line road to Hindsboro and Arcola, in the northeastern part of T. 14 N.,
R. 10 E., about 5 miles below the mouth of Brush Creek.

Records available.—October 23, 1909, to December 31, 1912. Station discontinued
December 31, 1912. :

Drainage area.—535 square miles,

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—The section is at a pool; measurements to date indicate that the control
has not changed.

Discharge measurements.—Made from downstream side of bridge.

Floods.—The flood of 1897 reached a height of about 24 feet by the present gage datum.

Point of zero flow.—Not determined. There was no flow past the bridge during
a portion of the summer of 1908.

Winter low.—Ice may affect the relation of gage height to discharge during portions
of December, January, and February.

The following discharge measurement was made by P. S. Monk:
July 26, 1912: Gage height, 2.88 feet; discharge, 58 second-feet.

Daily gage height, in feet, of Embarrass River near Oakland, Ill., for 1912.

[Paul McDaniels, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.6 | ¢4.6| 10.8] 12.0 9.3 4.4} 3.5 3.0 b PR R 2.0
5.4| a4d.6 8.4} 11.3 9.0 4,0} 3.6 3.0 2.3 [oeeeedenan 2.0
54| ad.6 7.0| 11.0 8.9 3.7 3.8 3.1 2.5 |. 0 2.0
4.9 ....... 6.0] 10.8 8.6 3.5 40 3.0 2.5 |. .1 1.9
4.9 4.2 5.71 10.4 9.0 3.3 4.0 2.9 2.4 .3 1.95
5.1 4.2 5.2 9.2 9.6 3.3 | 41 2.8 2.4 2.3 1.95
5.0 4.0 5.3 8.0} 10.4 3.31 4.0 2.9 2.3 |. 2.4 1.9

ab.1 4.0 5.0 7.6 9.2 3.0] 4.0 3.1 2.3 2.5 1.85
5.2 4.0 |. ] 74 8.9 3.0] 3.8 3.1 2.4 |. 2.5 1.85
a5.1 4.0 .3 7.4 8.6 3.2 3.7 3.0 2.4 . 2.3 1.85
ab5.1].......1 5.0 6.9 8.7 3.21 3.9 3.0 2.4 2.2 1.8
a5.1 3.8 4.1 6.4 7.0 3.3| 3.7 2.9 2.4 2.1 1.8
5.0 3.8 4.7 6.0 6.6 3.2 3.8 2.8 2.4 2.0 1.8
a5.0 3.8 6.2 6.3 6.2 3.4] 3.6 2.8 2.3 ... 1.95( 1.8
4.9 3.8 12.8 6.5 6.0 3.4] 3.55 2.7 2.3 ... 1.9 1.8
4.0 4.0 14.2 6.4 5.3 3.4] 3.3 2.7 2.3 eueenn 1.9 1.8
4.4 4.4 15.5 7.8 5.8 3.71 3.0 2.6 2.2 eeennn 1.9 1.9
6.6 6.0] 14.8 8.8 5.0 4.8] 3.1 2.7 2.3 [.oeen.n 1.8 1.9
9.0 8.8 | 14.6 8.0 4.9 5.6 3.0 2.8 2.4 ... 1.8 1.9
11.0 9.5 ] 14.4 8.3 49) 56.0] 2.9 3.4 2.410....... 1.85 | 1.9
13.0 8.4 14.2 9.6 4.8 4.6] 2.9 4.3 2.4 [..e..... 1.8 1.9
10.7 7.1] 13.6 9.4 4.7 4.0] 2.9 5.6 2.5 Jaeeaann 1.7 19
7.6 6.51 12.0 9.2 4.9 3.81 2.8 4.2 2.5 [eeeennn 1.7 1.9
8.6 5.4| 12.6 8.4 4.8 3.8 2.8 3.4 2.4 ... 1.7 1.9
8.8 7.0 ] 12.4 8.4 4.6 3.6 2.8 3.0 2.3 |....... 1.7 1.95
8.2| 13.0] 12.3 9.1 4.4 3.5 | 2.8 2.9 2.2 1.6 1.95
8.0 16.0| 13.0{ 10.0 4.3 3.5| 2.8 2.8 2.2 . 1.6 1.95
e7.5] 17.2 | 14.0| 10.2 4.3 3.6 | 2.95 2.8 2.2 1.55 | 1.9
26.0| 15.3 | 14.6| 11.1 4.7 3.6| 3.1 2.5 2.2 1.5 1.85
24.8 | | 13.8] 10.4 4.7 3.5| 3.2 2.5 2.0, 1.5 1.85
4.6 |.. 13.0 |....... 4.6 |oe.... 3.2 b S P PO A 1.9

e Gage height to top of ice.

Nore.—Relation of gage height to discharge affected by ice about Jan. 5-Feb. 28, Mar. 7-11. There may
also have been some effect during December. Observer reported ice from 4 to 8 inches thick during Janu-
a]g-y am(]l3 fro’xln 5 to 9 inches thick during February and reported ‘‘some ice in river during most of time in

ecember.
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Daily discharge, in second-feet, of Embarrass River near Oakland, Ill., for 1912.

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

2, 1,360 | 226 105 61 27 1. ab 10

2,0 1,270 165 116 61 22 |. ad 10

1,980 ] 1,240 128 140 68 32 |. 10 10

1, 1,160 105 165 61 32 ). 13 8

...... 1, 1,270 85 165 55 27 . 22 9

1, 1,450 85 179 49 27 . 22 9

1, 1,720 85 165 55 22 |. 7 8

1,330 61 166 68 22 |. 32 7

1,240 61 140 68 27 |. 32 7

854 | 1,160 76 128 61 27 22 7

...... %7 1,190 76 152 61 27 17 6

27 760 85 128 55 27 13 6

671 76 140 49 27 10 6

583 95 116 49 22 |. 9 6

....... 9 540 95 110 43 22 8 6

....... 27 396 95 85 43 22 8 6

0 498 ) 128 61 37 17 3 8

1,210 | 336 297 68 43 22 6 8

1, 316 456 61 49 27 6 8

1, 316 | 336 56 95 27 7 8

21. .13,22011, 297 | 260 55 8

22. 12,901,390 278 165 55 8

23. .| 2,300 | 1,330 316 140 52 8

24. 12,540 1,100 207] 140 52 8

25 .| 2,460} 1,100 260 | 116 52 9

26. -] 2,420 1,400 226 105 52 9

27. . 2,710 l,ggg 210 105 52 9

28, {3,140]11, 210 { 116. 58 8

29 3,300 | 1,970 | 278 | 116 68 7

30. .[8,050 | 1,720 f 278 105 76 7

. I PSR IO 2,710 [...{...] 260 ....... 76 8
¢ Estimated.

Nore.—Daily discharge determined by
1,450 second-feet (sa;ge heights 2.3 and 9.6 f%?f

climatologic recor

and run-off in adjacent

of a discharge rating curve well defined between 22 and
Daily discharge Jan. 3 to 7 estimated, because of ice, from
e areas.

Discharge Jan. 5-Feb. 28 and Mar. 7-11 estimated, because of ice, from climatologic records, daily gagte
-feet;

heights, observer’s notes, and discharge of

Feb. 1-28, 320 second-feet; Mar. 7-11, 250 second-feet.

These estimates of discharge for
been affected by ice are based on insufficie

also slight ice effect

during December.

Monthly discharge of Embarrass River near Oakland, Ill., for 1912.

[Drainage area, 535 square miles.]

adjacent drainage areas, as follows: Jan. 5-31, 340 second:

periods when the relation of gage height to discharge is believed to have
nt data and therefore should be used with caution. Possibly

Discharge in second-feet.

(doptis i
epth in
Month, per | incheson f;g’_'

Maximum. | Minimum. | Mean. | square G
mile. area).

D.

D.

C.

A,

A,

B.

B.

B.

C.

D.

D.

NoTE.—See footnotes to table of daily discharge.
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EMBARRASS RIVER AT STE. MARIE, ILL., 1911.

Location.—At highway bridge at the north end of Main Street, Ste. Marie, Ill., about
150 yards downstream from the Cincinnati, Hamilton & Dayton Railway bridge
and 2} miles upstream from the mouth of Hickory (or North Fork) Creek.

Records available.—October 20, 1909, to December 31, 1912. Station discontinued
December 31, 1912.

Drainage area.—1,540 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Shifting; section is at a pool, and measurements to date indicate that
the point of control has remained unchanged.

Discharge measurements.—Made from downstream side of highway bridge at
ordinary stages, and during high water made also from the downstream side of
five wooden trestles on the Cincinnati, Hamilton & Dayton Railway northwest
of the highway bridge.

Floods.—The flood of the spring of 1908 reached a height of 22.5 feet by the present
gage datum.

Winter flow.—Relation of gage height to discharge may be affected by ice during
portions of December, January, and February.

The following discharge measurement was made by P. S. Monk: August 17, 1912:
Gage height, 4.43 feet; discharge, 420 second-feet.

Daily gage height, in feet, of Embarrass River at Ste. Marie, Ill., for 1912.

[Val. C. Wuerth, observer.]

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

8.5 6.2 17.1} 17.9| 17.2 5.4 3.6 3.8 3.5 2.7 2.

7.2 5.81 16.3| 17.2| 16.2 5.3 5.0 3.6 3.3 3.3 2.

6.2 55| 15.3| 18.1| 15.4 8.2 7.2 3.4 3.1 3.6 2.

5.8 53| 1.1 | X 15, 58| 12.2 3.4 3.1]. 3.2 2.

6.2 5.0 8.0 17.2 | M4.2 53| 11.8 3.3 3.0 2.9 2.

5.8 4.8 7.2 15.7] 12.3 4.9 6.0 3.2 3.4|. 2.6 2.

5.8 4.7 6.8 13.7 | 13.2 4.7 5.9 3.1 3.0 2.7 2.

5.8 4.7 64| 120 11.9 4.3 5.6 3.4 2.8 2.7 2.

5.8 4.6 6.2} 10.6 | 1.1 4.3 5.5 3.3 2.7 3.1 2.

6.2 4.4 6.0 9.6 9.9 4.1 5.5 4.1 2.6 3.1 2.

6.2 4.4 6.2 9.0 9.0 4.0 6.3 8.4 2.6 3.0 2.

6.0 4.4 6.3 8.3 10.0 4.0 13.3 4.4 2.5 |. 3.0 2.

5.6 4.3 7.7( 10.5] 10.9 3.8 7.2 5.4 2.5 |. 3.0 2.

5.4 43| 1.3} 11.0| 10.0 3.8 6.4 5.8 2.5 |. 4.0 2.

....... 4.2 16.7 8.9 8.8 3.81 13.2 9.1 2.4 3.2 2.

R PO 4.2 | 1.7 7.6 114 4.2 14.4 5.2 2.5 2.9 2.
17. 4.3 | 18.0 7.71 10.5 521 14.0 4.2 2.5 2.8 2.
18. 437 17.8) 1.5 9.8 571 10.1 4.3 2.6 2.6 2.
19. 501 17.6 | 10.5 8.0 531 10.3 4.2 2.5 2.6 2.
20. 9.0 17.7 8.8 7.3 6.5 7.2 4.7 2.7 2.6 2.
21.. 14.1 7.7} 18.0 9.0 6.9 6.5 6.3 9.4 2.6 |. 2.5 2.
22....... 12,5 6.5 180 9.0 6.4 6.4 5.6 9.4 2.6 |. 2.5 2.
P2 N 11.6 6.3 | 18.0 7.6 6.3 5.3 5.4 6.5 2.4 |. 2.5 2.
A....... 11.4 6.4} 17.9 6.9 5.9 5.0 5.1 6.7 2.4 |. 2.4 2.
s T 10.6 6.2| 17.3 7.0 5.7 4.6 4.8 5.6 2.5 2.3 2.
9.5] 156 16.7 6.0 5.7 4.2 4.5 5.0 2.5 2.3 2.

9.4 17.6 17.0| 16.4 5.4 4.1 4.2 4.5 2.4 2.3 2.

9.0 182 17.5[ 18.7 5.4 4.0 3.9 4.2 2.3 2.3 2.

83| 18.1| 18.2| 16.8 6.3 3.8 4.2 3.9 2.3 2.3 2.

7.3 |.eun.e. 8.4 17.4 5.7 3.6 5.4 4.2 2.3 2.3 2.

6.7 ...... 18.4 |....... 5.5 [ceeennn 4.0 3.8 2.

NI = bt b i) RO NG S CGOWWN DWW LT GIRWWW

Nom,mGa%e heights Jan. 7, 8, and 9, and Jan. 21-Feb. 16 o top of ice. Relation of gage height to dis-
charge affected by ice about Jan. 4-Feb. 17 and Dec. 11-20. Observer reported ice to be from 3 to 6inches
in thickness during January.
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Daily discharge, in second-feet, of Embarrass River at Ste. Marie, Ill., for 1912.

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

NortE.—Daily discharge determined by means of a discharge rating curve tpoorly defined below 160

second-feet (gage height 2.7feet); well defined between 169 and 1,870 second-feet (gage heights 2.8 and 8.9

feet); fairly well defined between 1,900 and 4,750 second-feet (gage heights 9 and 16 feet). Above 4,750

get;gxﬁtg-{eleo ;gaég)e height 16.0 feet) curve is extended as a tangent which starts at 2,700 second-feet (gage
e .0 fet).

Discharge, Jan, 4-Feb, 17, and Dec. 11-29, estimated, because of ice, from climatologic records, gzege
heights, observer’s notes, and discharge of adjacent drainags areas, as follows: Jan. 4-31, 900 second- t;
Feb. 1-17, 300 second-feet; Dec. 11-29, 100 second-feet. These estimates of discharge for periods when the
relation of gage height to discharge is believed to have been affected by ice are based on insufficient data
and therefore should be used with caution.

Monithly discharge of Embarrass River at Ste. Marie, Ill., for 1912.

[Drainage area, 1,540 square miles.]}

Discharge in second-feet. (Ru.‘llg! i
th in

Month.' Per inches on ﬁz’)}b

Maximum. | Minimum. | Mean. ngi}m d;alga)z.ge

Owppp oD

oo

Nore.—See footnotes to table of daily discharge.
29809°—wsp 323—14—~6
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EAST BRANCH OF WHITE RIVER AT SHOALS, IND.

Location.—At highway bridge between East 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 Decem-
ber 31, 1912,

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.

Channel.—Solid rock; permanent.

Discharge measurements.—Made from downstream side of bridge.

Floods.—Maximum gage height as published by the United States Weather Bureau was
34.1 feet March 30, 1904; flood of March, 1897, said to have been 1 to 14 feet higher.

Winter flow.—Relation of gage height to discharge affected by ice during severe
winters during portions of January and February. In ordinary winters there is
little if any ice at the station.

Accuracy.—This station was not visited during 1912, and the data are published on
the assumption that no changes have occurred during the year in the gage nor in
the relation of gage height to discharge. The discharge rating curve used is the
same as that used for 1911, is based on discharge measurements made during 1909,
1910, and 1911 and the form of previous curves, reverses at about 3,980 second-
feet (gage height 4.5 feet), is drawn as a tangent above 17,000 second-feet (gage
height, 11.0 feet), and is fairly well defined.

Cooperation.—Gage readings are furnished by the United States Weather Bureau
part of the year. '

Daily gage height, in feet, of East Branch of White River at Shoals, Ind., for 1912.
[G. H. Rowe, ohserver.}

Day. Jan. | Feb. | Mar. | Apr.| May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
6.8 8.9 2151 18.8| 17.3 50| 3.5 2.75 | 4.15| 3.4 3.0 2.6
7.7 8.8 22.8( 19.4! 16.9 46| 3.65| 2.9 4.0 3.35| 2.8 2.65
8.2 7.4 23.7| 20.4| 15.7 4.3] 3.55| 2.8 3.7 3.05| 2.85| 3.1
7.6 6.6 | 22.5| 21.0| 13.9 41! 3.8 2.7 3.5 3.05| 2.9 2.65
6.6 5.3 17.4| 18.4| 11.1 3.9 4.2 2.8 3.35| 2.9 2951 2.5
5.3 4.6 9.5 17.21 10.7 3.8 415 2.65| 3.2 2.9 3.0 2.6
4.4 4.5 6.51 17.6 | 10.1 3.8 415 2.75] 3.1 2.9 3.1 2.8
4.1 4.0 5.7 15.5| 10.5 3.7 5.1 2.8 2.9 2.951 3.15| 2.7
4.4 4.1 6.71 12.8 9.9 3.6 5.7 2.35| 3.0 2.9 3.2 2.9
4.5 4.3 7.9 10.4 8.5 3.5 5.2 2.8 3.05| 27 3.0 3.15
4.5 5.1 8.8 8.8 7.9 3.5 5.0 2.95| 3.15| 2.55| 2.95| 3.15
4.5 5.0 8.6 7.6 12.3 3.4 4.7 2.7 2.9 2,55 3.2 3.1
4.5 4.2 8.7 6.7 15.1 3.4 4.6 3.3 2.8 2,65 | 2.9 2.85
4.5 4.8 8.9 6.2 14.0 3.4 4.5 3.6 2.7 2.6 2.85 | 2.55
4.0 3.8} 10.6 6.2 13.7 3.7 4.55| 3.85| 2.65] 2.7 3.0 2.5
4.0 3.8| 13.2 6.1 12.8 3.9 | 4.7 5.0 2.45 | 2.55| 2.85 | 2.7
4.4 3.8 13.2 6.2 13.0 3.8( 4.7 5.8 2.75 1 2.8 295 2.9
4.0 4.0 14.0 7.6 1 12.8 36| 4.4 5.5 2.75 | 2.65| 3.05| 2.5
8.4 4.3 | 14.5 9.2 | 11.4 3.7| 4.4 4.7 2.9 2.7 3.151 2.6

12.2 5.2 14.2| 10.6 | 10.9 3.71 4.5 4.2 3.0 2.65 | 3.0 2.75
11.6 6.1] 13.9; 10.1 9.3 3.7 4.7 4.8 3.0 2.5 3.0 2.8
12.1 7.21 14.8 9.3 7.6 3.9 5.3 5.6 2,751 2.951 3.0 2.75
16.9 8.0 15.0 8.3 6.2 3.7] 495 6.4 3.2 2.65 | 2.9 2.7
12.3 7.8 15.8 7.5 5.5 3.5 4.9 6.1 3.1 2.8 | 2.7 2.6
14.0 7.2 17.6 7.0 5.1 35| 475 5.4 3.15 | 2.9 2.6 2.55
129 1.2 18.4 6.4 4.8 35| 4.5 4.9 3.7 2.9 2.95| 2.7
9.2 18.6| 18.9 13.3 4.6 3.4] 4.1 4.45) 4.1 2.65] 2.95) 2.76
791 19.1| 19.0] 17.0 4.4 3.4) 8.65] 4.25! 4.0 2.6 2.851 2.75
80| 19.0( 18.9| 17.0 4.7 3.4 3.5 4.15] 3.7 2.9 2.6 2.6
86 ....... 19.7 | 17.2 4.7 3.4 3.3 4.6 3.45( 2.75| 2.6 2.68
88 ...... 19.0 L...... 4.8 ....... 2.7 4.5 |....... 2.95 [....... 2.6

Nore.—No record of ice kept by observer, Relation of gage height to discharge probably affected by ice
about Jan. 7-23 and Feb, 6-19, v ¢ wr v Y



WABASH RIVER BASIN, 83

Darly discharge, in second-feet, of East Branch of White River at Shoals, Ind., for 1912.

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

28,700 | 26,400 | 5,210 | 1,740 | 785 | 3,120 | 1,580 | 1,040 | 650
20,600 | 25,800 | 4,230 | 2,000 | 930 | 2,760 | 1,500 | '830 | 695
31,100 | 24,000 | 3,480 | 1,820 | 830 | 2100 [ 1,100 | 880 | 1,160
32,000 | 21,400 | 3,000 | 2,310 | 740 | 1,740 | 1100 | 930 | 695
28,100 | 17,200 | 2,530 | 3,240 | 830 | 1,500 | '030| 085 | 570
26,300 | 16,500 | 2,310 | 3,120 | 695 [ 1,200 | 930 | 1,040 | 650
26,900 | 15,600 [ 2,310 | 3,120 | 785 [ 1,160 | 930 {1,160 | 830
23,800 | 16,200 | 2,100 | 5,450 | 830 | '930 | 985 | 1,220 | 740
19,700 | 15,200 | 1,910 | 6,830 | 465 | 1,040 | 930 | 1,200 | 930
16,000 | 12,700 | 1,740 | 5,680 | 880 | 1,100 | 740 | 1,040 | 1,220
13,200 | 11,500 | 1,740 | 5,210 | 985 (1,220 610 | 985 1,220
10,000 | 10,000 | 1,580 | 4,480 | 740 | 930 | 610 | 1,200 | 1,160
9,040 | 23,200 | 1,580 | 4,230 | 1,430 | 830 | 695 | 930 | 880
7,040 | 21,500 | 1,580 | 3,980 | 1,910 | 740 | 650 | 880 | 610
7,940 | 21,000 | 2,100 | 4,100 | 2,420 | 695 740 | 1,040 | 570
7,720 | 19,700 | 2,530 | 4,480 | 5,210 | 535 | 610| s880| a740
7,940 | 20,000 | 2,310 | 4,480 | 7,060 | 785 | 830| 985 | 930
10,900 | 19,700 | 1,910 | 3,730 | 6,370 | 785 | 685 |1,100| 570
14,000 | 17,600 | 2,100 | 3,730 | 4,480 740 | 1, 650
16,400 | 16,800 | 2,100 | 3,980 | 3,240 | 1,040 | 695 | 1,040 | 785
15,600 | 14,200 | 2,100 | 4,480 | 4,730 | 1,040 | 570 | 1,040 | 830
14,200 | 10,900 | 2,530 | 5,910 | 6,600 | 785 | 985 | 1,040} 785
12,300 | 7,940 | 2,100 | 5,000 | 8,380 | 1,200 | 695 o 740
10,700 | 6,370 | 1,740 | 4,970 | 7,720 | 1,160 | 880 | 740

9,670 | 5,450 | 1,740 | 4,600 | 6,140 | 1,220 | 930 | 650| 6o
8,380 | 4,730 | 1,740 | 3,980 | 4,970 | 2,100 | 930 985| 740
20,400 | 4,230 | 1,580 | 3,000 { 3,860 | 3,000 | 695 | 985| 785
26,000 | 3,730 | 1,580 | 2,000 | 3,360 | 2,760 | 650 | 880 | 785
26,000 | 4, 1,580 | 1,740 | 3,120 [ 2,200 | 930 | 650 | 650
26,300 | 4,480 | 1, 1,430 | 4,230 | 1,660 | 785| 650 | 695
........ 4730 |...._.| 740 {3080 |0 ess|.......

a Dec. 16 observer reported: “Rise evidently due to gates in dam at Williams.”

Nore,—Discharge Jan. 7-23 and Feb. 6-19 estimated, because of ice, from climatologic records and
daily gage heights, as follows: Jan. 7-23, 3,500 second-feet; Feb, 6-19, 1 second-feet. These estimates
of discharge for periods when the relation of gage height to discharge is 'believed to have been affected by
ice are based on insufficient data and therefore should be used with caution. See also *Accuracy” in
station description.

Monthly discharge of East Branch of White River at Shoals, Ind., for 1912,

[Drainage area, 4,900 square miles.]

Discharge in second-feet. (f}unt;: it
epth in
Month. Per | Incheson rAa%‘;u'
Maximum. | Minimum. | Mean. | square d;arem;ge
mile. .

......................................................... 7,780 |  1.59 183 | D
............................... 50,900 |0 gloso|  1.64 Ly | D
................................... 36,000 88301 22000 449 518 | S
.............................. 39,000 7720 | 17900| 3.65 4.07 | B-
.............................. 26,400 3730 | 14600 | 298 44 | 4
................................ 5,210 1,580 | 2,220 453 o1 | B
.................................... y 70| 3730 761 ‘53 [ A
.................................. 8,380 465 3,180 .649 .75 B'
ber ..ol 3120 535 | T.410 1988 82| B
................................. 1,580 |. 570 89| 175 20| B
.............................. 1,290 650 977 .199 .22 B -
December........cceeiceiieanaaneannan 1,220 570 780 .159 .18 .

The year. .. ..cocceieeanenaeeannn. 36,000 [.c.ovuvnnnn. 6,970 1.42 19.35

NoOTE.—See “ Accuracy ” in station description and footnotes to table of daily discharge.
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LITTLE WABASH RIVER NEAR COLAY OCITY, ILL.

Locatioh.—At the Baltimore & Ohio Southwestern Railroad bridge about 2 miles
east of Clay City, Ill., and about 5 miles above the mouth of Big Muddy Creek.

Records available.—October 3, 1908, to December 31, 1912. Station discontinued
December 31, 1912.

Drainage area.—808 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Probably permanent. Location of point of control not known.

Discharge measurements.—Made from downstream side of bridge.

Floods.—The flood of February 8, 1909, reached a height of 23.7 feet on the gage.

Winter flow.—Ice may affect the relation between gage height and discharge dur-
ing parts of December, January, and February.

Remarks.—The station is at the toe of a horseshoe bend in the river, and the ground
inside the bend along, the railroad is very low. During high water the Little
Wabash overflows into Little Muddy Creek and in extreme high water into Big
Muddy Creek, forming at such times a sheet of water 4 miles wide along the
railroad; at times, however, because of local storms causing relatively higher
stages on Little and Big Muddy creeks than on the Little Wabash, the over-
flow is reversed, that is, from the creeks into the river. The high-water dis-
charge of Little Wabash River at this station can not, therefore, be determined.
Nine discharge measurements were made at this station during 1909-1912, but
no estimates of discharge have been published because of the impossibility of
determining the high-water discharge. There was no overflow at the station at
the gage height (13.35 feet) of the discharge measurement made August 16,
1912, and the cross section at the gaging section indicates that there will prob-
ably be no flow in the flood channel one-fourth mile east of the main channel
below gage height, about 15 feet. When the discharge measurement was made
March 4, 1910, there was a large amount of overflow, but the lowest stage of such
overflow could not then be determined. At what stage overflow above the
station occurs can be ascertained only by observation or an examination of the
intervening topography.

Discharge below the probable stage of overflow may be estimated from the
records available at the discretion of those using the data. The accuracy of such
records will be only fair,

The following discharge measurement was made by P. S. Monk:
August 16, 1912: Gage height, 13.35 feet; discharge, 1,110 second-feet. At the
time of this discharge measurement all the flow was in the main channel.

Daily gage height, in feet, of Little Wabash River near Clay City, Ill., for 1912.

[Wm. F. Davis and J. D. Evans, observers.]

Day. Jan. 4 Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
11.0} 9.1 19.4 ] 18.8| 18.8| 9.0 6.9 [10.2 7.0 6.0 6.3 6.1
1.8 | 8.8 19.0| 18.8| 18.5{ 7.6 6.45 | 8.0 6.9 6.0 6.5 6.1

9.9 81 |[....... 18.9 | 18. 9.6 6.5 7.4 6.8 6.0 8.5 6.1
9.2 7.9 13.8 | 18.5| 17.6 | 12.2 9.6 7.15 6.7 6.0 8.0 6.1
9.2( 7.25] 10.8| 185 | 14.5] 9.3 | 180 7.8 7.2 6.0 7.8 6.1
9.2] 6.8 9.1} 18.1] 12.0| 80 | 180 6.75 6.7 6.0 7.5 6.1
88( 6.3 8.8 16.3| 10.4| 7.2 |13.6 6.7 6.6 5.9 7.0 6.1
8.6 6.15 88| 120 1.6 6.95|10.1 6.7 6.5 5.9 6.8 6.1
8.0} 6.15 9.2 10.3 9.6 6.8 9.2 8.8 6.4 5.9 6.6 6.1
7.7 6.15 9.8 9.5 8.8| 6.6 8.4 8.2 6.3 5.9 6.6 6.1
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Daily gage height, in feet, of Little Wabash River near Clay City, Iil., for 1912—Contd.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.55 | 6.15 | 10.3 8.8 8.0 6.5 8.4 14.0 6.2 59| 6.6 6.1
a6.7 6.15{ 11.0 8.6 9.8 6.4 |10.0 11.2 6.2 59| 6.6 6.1
6.7 6.15 | 11.8 8.4110.0 6.25 | 11.2 9.2 6.2 59| 655 6.1
6.7 6.15} 14.8} 15.0] 9.6 6.3 |12.1 11.8 6.1 5.9 6.5 6.1
6.7 6.15| 181 14.0| 9.4 6.2 |14.2 15.8 6.1 59| 7.8 6.05
16l a6.6 6.15| 185} 11.2| 9.0 6.15 | 17.2 12,3 6.0 59| 7.8 6.05
. 6.6 6.15 | 18.5 9.2 84 6.2 |17.8 11.6 6.0 5.9 6.9 6.0
.| 88 6.5 18.6 9.4 81 8.8 | 18.0 11.8 6.0 5.9 6.7 6.0
13.8 8.0 18.7| 15.5| 9.0 9.6 |16.2 12.2 6.0 59| 6.5 6.0
16.8 | 10.1 18.8 | 17.2 | 8.5 8.6 |15.0 10.0 5.9 5.9 6.4 6.0
18.0 | 1L.5 18.9| 14.8| 8.0 7.8 | 11.4 15.2 5.9 59| 6.3 6.0
17.8 | 13.0 18.6 | 12.6 | 7.4 7.5 9.2 17.9 6.0 59| 6.2 6.0
15.0 | 10.5 185 11.4 | 7.3 7.15 | 10.5 18.2 6.1 6.0| 6.2 6.0
12.0 9.0 1851 15,6 | 7.15| 7.1 |10.1 16.6 6.1 6.0} 6.2 6.0
12.0 8.7 18,5 {....... 7.0 7.051 9.8 10.3 6.2 6.0} 6.2 6.0
11,6 |13.9 18.3 | 11.1| 6.95| 7.15| 8.1 8.4 6.2 6.0 6.2 6.0
1.2 | 18.4 17.8 | 18.1| 7.0 7.0 7.25 7.8 6.1 6.01 6.15| 6.0
11.0 | 18.6 18.4 |....... 7.9 6.45 | 7.1 7.5 6.0 6.0| 6.1 6.0
10.0 | 18.8 18.6 | 18.4 ) 9.0 6.5 7.8 7.4 5.9 6.0] 6.1 6.0
9.8 l....... 18.8 | 18.6 | 10.4 6.35 | 13.2 7.2 5.8 6.0 6.1 6.0
9.4 ... 19.0 [....... 9.6 |....... 12,1 (S U RO 6.0 |....... 6.0

e Gage height 7.5 feet to top of ice.

NoTE.—Gage heights to top of ice Jan. 4-11. Relation of gage height to discharge probably affected
by ice about Jan, 4-18 and Feb. 4-17, Observer reported ice from 2 to 9 inches thick Jan, 4-17, and from
510 8 inches in thickness Feb. 5-17. Observerreported “rain and thaw cause of rise” on Jan. 19 and “ice
gone” on Feb, 18.  On or about Sept. 30 the gage box was struck by a loose brake rod of a passing train,
and as a result readings from that date to Dec. 31 may be in error. The gage wasrepaired by the observer,
who reports that the gage readings would be only slightly affected because of the accident.

LITTLE WABASH RIVER NEAR GOLDEN GATE, ILL.

Location.—At Southern Railway bridge about 1 mile west of Golden Gate, Ill.,
and 1 mile below the mouth of Elm Creek.

Records available.—August 17, 1908, to December 31, 1912. Station discontinued
December 31, 1912.

Drainage area.—1,780 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Probably permanent. Location of control not known.

Discharge measurements.—Made from downstream side of the bridge, and’in high
water, also from downstream side of three wooden trestles east of the gaging
station.

Floods.—The flood of May, 1908, reached a height of about 29.2 feet on the present
gage datum.

Winter flow.—Ice may affect the relation between gage height and discharge ciuring
portions of December, January, and February.

Accuracy.—Backwater affects the relation of gage height to discharge at this station
and, although 21 measurements of discharge have been made at this point during
1908-1912, no reliable estimates of discharge can be made.

The following discharge measurement was made by P. S. Monk:
August 13, 1912: Gage height, 9.41 feet; discharge, 1,250 second-feet.
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Daily gage height, in feet, of Litile Wabash River near Golden Gate, Ill., for 1912.

[Ben Chalcraft, observer.]
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec

9.8 81| 21,8 | 24.8| 20.8] 11.0 3.6 7.9 5.8 2.5 3.4 2.5
10.2 7.8 22.2] 25.3| 21.2 9.3 2.7 8.8 4.0 2.4 5.2 2.7
9.9 7.21 22.0} 25.6 | 21.4 7.2 3.4 7.3 3.6 2.4 7.5 2.7
8.8 6.81 21.4{ 25.6| 21.7 6.8 |al6.1 5.1 3.2 2.2 7.1 2.6
7.4 6.4 22.1| 25.5| 22.4 5.4 18.4 4.8 3.1 2.1 6.8 2.6
6.7 6.4 22.1| 25.3| 22.2 8.4 | 24.4 4.5 3.0 |. 7.4 2.5
6.1 58| 21.8] 25.0| 21.8 6.8 24.2 4.4 3.0 |. 8.1 2.5
5.8 4.6 | 21.4{ 249} 21.0 4.31 23.8 3.9 3.0 8.0 2.5
5.2 3.9 20.2| 24.2} 18.9 3.9 23.3 3.4 3.0 7.2 2.4
5.0 3.6 | 18.9| 23.6 | 157 3.8 2.0 3.3 2.9 |. 5.5 2.3
4.9 3.5 17.5| 225 | 10.2 3.6 22.0 4.3 2.9 ....... 5.0 2.3
4.8 3.6 15.84 21.2{ 14.3 3.1 211 6.2 2.6 {ooeo... 4.8 2.3
4.8 3.4 16.5| 19.5 8.1 3.1 17.8 8.1 2.6 ....... 5.5 2.3
4.6 3.3 17.2| 17.8 9.2 3.1 | 14.4 8.3 2.5 ... 5.0 2.2
4.6 3.3 19.1} 14.3 9.0 3.0| 10.0 8.6 2.7 et 4.2 2.2
4.6 3.1} 18.94 12.1 8.6 3.2 9.1 9.6 2.8 1. 4.0 2.2
5.8 3.81 20.5| 11.5 9,21 124} 111§ 10.7 3.2 |....... 3.9 2.3
8.4 4.571 20.9] 11.1 9.8 14.81 12.2 9.5 3.6 |eeaat 3.6 2.4
11.2 4.91 21.3| 10.6 9.0 10.4 | 13.8 6.8 3.9 ....... 3.4 2.3
13.8 5.3| 22.1| 11.2 7.4 8.2 14.0¢ 11.2 3.0 ..., 3.2 2.3
15.8 6.2 22.7] 11.9 5.6 7.3 14.6} 117 3.8 |.ceenns 3.1 2.2
16.1 9.4 23.4] 12.4 5.2 6.4 1401 12.4 4.1 ]....... 3.0 2.3
16 4} 14.3] 23.9} 12.0 4.8 58| 11.3] 13.3 3.9 |..cennn 3.0 2.3
16.6 | 16.2]| 24.2 9.8 4.5 3.7 9.3| 14.0 3.5 |eeaian 3.0 2.3
16.7) 19.3 24.4 2.4 4.4 3.5 7.2 15.9 3.9 ..., 2.9 2.4
16.4 | 16.5] 24.5] 15.7 4.5 3.2 7.51 16.1 6.0 2.9 2.4
1461 19.1] 24.4{ 19.3 5.1 3.8 6.3 16.2 4.9 |. 2.9 2.3
14.0( 20.24 24.3| 14.9 5.8 4.5 4.1 15.5 3.6 2.8 2.3
13,71 21,6 24.5) 18.7 7.2 4.2 2.91 12.3 3.0 2.8 3.4
12.6 ). o246 19.2 9.7 4.3 8.1 8.8 2.7 2.6 3.5
11.2 |, 24.6 f....... 1.2 ....... 4.8 6.41.......] 2.1 |eee.... 3.4

a Rise of 4.6 feet in one hour reported by observer July 4.

Note.—Relation of gage height to discharge Jpr bably affected by ice about Jan. 4-17 and Feb. 4-20.
Observer reported ice 3 to 33 inches thick from Jan. 5-12 and 5 inches thick on Feb. 14. Snow to a depth
of 7 inches reported on the ice Jan. 12.

LI;[‘TLE WABASH RIVER AT CARMI, ILL:

Location.—At highway bridge at northeast edge of Carmi, Ill., about ome-fourth
mile below the Big Four and Louisville & Nashville Railroad bridges, and about
4% miles below the mouth of Skillet Fork River. .

Records available.—October 9, 1908, to December 31, 1912. Station discontinued
December 31, 1912.

Drainage area.—3,090 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Probably permanent. Location of control not known.

Discharge measurements.—Made from downstream side of bridge.

Floods.—The following high-water marks have been preserved: 1875, 33.5 feet; about
1895, 34.0 feet; 1897, 34.5 feet; 1898, 36.0 feet; all based on present gage datum.
These gage heights are authentic, but there is a possibility that some of the dates
are erroneous.

Winter fiow.—Ice does not affect the flow in ordinary winters.

Accuracy.—Backwater exists at this station and reliable estimates of discharge can
not be made. ’

The following discharge measurement was made by P. S. Monk:
August 12, 1912: Gage height, 3.50 feet; discharge, 732 second-feet.
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Daily gage height, in feet, of Little Wabash Rwer at Carmi, Ill., for 1912.

[Noah Weigant, obsérver.]
Da; Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec
y
6.0 9.4 20.7| 27.7| 21.4| 8.8 2,35 4.2 3.0 2.0 2.0
6.9 7.0 21.1] 28.0| 21.8] 7.8 2.35| 6.2 2.6 2.5 2.0
7.4 5.3 21.3| 28.4| 22.2| 6.5 2.45] 6.6 2.4 |. 3.25| 2.0
7.0 5.7 21.5| 28.6| 22.5| 4.2 |1L5 5.0 2.25 |. 4.2 2.0
7.0 5.0 21.6| 28.8| 22.5| 3.1 |19.2 4.4 2.2 4.2 2.0
7.1 4.3 21.8| 28.8]1 22.2| 3.2 | 19.5 2.7 2.15 4.8 2.05
6.95| 3.6 21.7] 28.9| 21.6| 3.2 |20.0 2.451 2.15|. 5.2 2.05
6.20| 3.3 21.81 28.8( 20.7| 3.05 210 2.3 2.1 6.1 2.05
5.8 1| 3.0 22,0 28.6 19.2| 2.65|21.2 2.25| 2.1 5.8 2.0
5556 | 2.9 21.2| 28.0 17.0] 2.45| 20.9 2.35 | 2.05 5.0 2.0
a5.05] 2.8 20.1f 27.4| 13.9| 2.3 |20.5 2.8 | 20 |. 4.2 2.0
4.55] 2.65| 19.4] 26.7 ] 10.4| 2.2 |19.8 3.0 2.0 3.4 2.0
4.45| 2.55| 18.8| 25.7 8.4 2.1 |18.8 5.1 1.95 3.6 1.95
4.351 2.4 18.4 | 24.2 8.2 2.1 |16.5 5.4 1.95 |. 4.2 1.95
4.40| 2.3 19.6 | 22.6 83| 1.95|12.8 5.0 2.0 3.25| 1.9
4.40) 2.25 19.5, 20.7 7.3] 2.05| 7.8 4.4 2.05 3.05] 1.95
4.40| 2.2 19.3 | 17.2 7.0| 7.0 6.2 4.2 2.0 |. 2.8 1.95
5.00| 2.2 19.6 | 14.3 7.4 13.4 7.8 4.0 2.05 2.75 1 1.95
.| 9.45| 2.3 20.2 ) 11.2 7.8 14.0 7.8 3.6 2.2 |. 2.651 1.95
.110.20| 3.0 20.8 9.6 7.0 12.3 8.0 6.8 2.2 2.55 | 1.95
.111.35( 3.256| 21.8 8.0 6.6 11.4 8.6 8.4 2,25 |. 2.45| 1.95
. 012.5 3.451 22.7| 10.4 8.2 ] 10.9 8.9 |10.6 2.3 2.85| 195
13.8 4.3 23.31 10.8 5.6 1{10.4 85 |10.8 2.55 2.3 1.95
14.6 5.2 24.4 8.7 4.81 9.3 6.6 | 10.0 2.55 |. 2.2 1.95
14.7 6.5 25.0 6.4 4.41 9.0 4.8 |10.0 3.05 215 195
14.4 | 18.6 25.41 15.6 3.2 7.8 4.1 9.7 7.8 2.1 1.95
14.0 { 20.0 25.81 20.8 3.3] 5.8 4,0 9.5 5.2 2.1 1.95
13.3 | 19.4 26.21 20.5 3.9] 4.0 3.5 8.6 3.4 2.05| 1.9
16.0 § 19.4 27.0] 20.8 541 4.0 3.251 7.7 2.7 2.05( 1.95
14.6 |....... 27.41 21.0 6.9) 3.4 2.70 | 6.0 2.2 2.05| 2.0
11.8 |....... 27.4 | ...... 82 cunn-- 2,751 4.6 |.oeeec]enniatiaaaats 2.0
e Gage height 5.15 feet to top of ice. b Gage height 12.55 feet to top of ice.

Note.—Relation of gage height to discharge affected by ice about Jan. 5-22. Gage heights Jan 7-10 and
12-21 to top of ice.

SKILLET FORK RIVER NEAR WAYNE CITY, ILL.

Location.—At Southern Railway bridge 1 mile east of Wayne City, Ill., about 4
miles below the mouth of Horse Creek.

Records available.—August 16, 1908, to December 31, 1912. Station discontinued
December 31, 1912.

Drainage area.—481 square miles. .

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Practically permanent; rough; remains of rock dam at section. Point of
control at section.

Discharge measurements.—Made from downstream side of bridge, and in high
water also from downstream side of wooden railroad trestle about 1 mile east of
main channel. Low-water measurements are made about 600 feet below regular
section by wading or from a boat.

Floods.—Maximum gage height since establishment of gage, 21.8 feet, on March 11,
1909. No records previous to establishment of gage are available.

Point of zero flow.—A determination by leveling October 28, 1911, indicates that
there would be no flow past the gage if the river stage were to fall to about 1.5
feet by the gage datum.

Winter flow.—Ice may affect the relation between gage height and discharge during
portions of December, January, and February.

The following discharge measurement was made by P. S. Monk:
August 14, 1912: Gage height, 3 feet; discharge, 54.5 second-feet. This meagure-
ment was made by wading at a section just above the bridge.
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Daily gage height, in feet, of Skillet Fork River near Wayne City, Ill., for 1912.

[Geo. A, Johnson and J. C. Taylor, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
75| 52 19.5 | 19.1( 16.7 4.9 2.5 8.9 31| 23

6.3 8.7 16.5 | 15.0 8.6 3.4 4.0 5.2 4.7 2.4

511 3.6 8.2 18.9 5.0 3.4 3.4 3.6 3.2 | 2.4

42| 3.3 6.5 18.9 3.9 3.0 4.0 2.9 281 2.4

40| 3.0 591 18.1 3.5 2.9 5.7 2.7 2.6 2.4.

3.71 2.8 4.6 | 1L.5 3.0 2.81 13.2 2.7 291 2.5

3.5 2.7 4.9 5.9 2.9 2.71 15.2 2.6 7.3 2.5

3.1| 2.7 5.6 5.0 2.9 2.71 12.4 2.6 6.0 2.4

3.1] 2.7 9.7 4.4 3.0 2.7 13.9 2.6 3.7 2.4

3.1[b2.25| 10.2 4.0 2.9 2.7 11.0 2.9 2.8 2.4

3.1|b2.5 10.2 3.8 3.3 2.7 1.7 2.8 2.7| 2.4

3.1 2.7 11.0 3.4 | 10.4 2.4 8.6 3.2 27| 2.4

a2.5| 2.6 12.1 3.3 9.1 2.3 5.5 3.4 2.6 2.4

3.1 2.4 13.0 4.0 6.2 2.3 3.9 2.9 2.4 | 2.45

3.1} 2.5 16.4 3.8 4.3 2.3 3.1 2.8 2.4 | 2.4

3.1{ 2.6 19.7 3.4 5.7 5.0 8.0 3.4 2.2 Jeeee.n. 2.4 2.4

3.1| 2.6 19.5 3.2 7.3 | 157 5.6 3.5 2.2 feeenn. 3.2 2.4

4.7 2.7 19.5 5.4 52| 19.6 3.6 2.9 2.7 [ceennnn 2.8 2.4

15,71 3.0 19,1 5.7 3.7 0 3.5 2.6 3.0 |.eeenen 2.7] 2.4

1.7 3.9 16,1 5.2 3.1| 17.9 2,7 4.5 3.0 |....... 2.6 2.4

156 | 4.2 16.6 3.9 2.9 12.6 2.7 6.0 2.8 |oeennnn 2.6 2.4

13.2 | 4.2 18.3 3.5 2.8 7. 5.6 7.4 2.6 [....... 2.5 2.4

10.0 | 4.3 17.4 3.1 2.7 3.9 3.0 7.1 2.5 ..., 2.5 2.4

8.7 4.6 16.0 2.9 2.6 3.0 3.0 4.8 2.5 ....... 2.51 2.4

8.1} 1L7 16.6 2.8 2.5 2.9 3.1 3.3 2.5 feeennnn 2.51 2.4
............... 711190 | 176 99| 41| 27| 2.7] 28| 28|......] 25| 24
........ .. 6,7120.0 17.5 | 20.0 3.1 3.0 2.6 2.7 2.7 |eeeean] 2.4) 2.4
.......... 6.3 120.2 17.1 | 20.4 3.9 2.8 2.6 2.5 2.6 |.......|] 23| 2.4
.......... 7.0/ 19.8 19.4 | 20.2 | 13.7 2.7 3.7 2.5 2.5 ......] 23] 2.4
.......... 6.7 [.......] 20.0{ 20.0| 13.1 2.6 | 13.7 2.5 5l......] 23} 2.5
............... 6.1 ... 19.7 |caeoiod] 85 (...l 12,6 . (R T R 2.1

a Gage height 3.1 feet to top of ice. b Gage height 2.7 feet to top ofice.

NorEe.—Relation of gage height to discharge affected by ice about Jan. 7-18 and Feb.5-13. Gage heights
Jan. 8-12, 14-17, and Feb. 7, 8, 9, and 12 to top ofice. Ice reported 6 to 6% inches in thickness Jan, 13-17;
4} inches Feb. 10,and 2 inches Feb, 11. The point of control is at the riffle in the gaging section, which is
said to practically never freeze,

Doaily discharge, in second-feet, of Skillet Fork River near Wayne City, Il., for 1912.

Day. Jan | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3,080 182 13 586 7 7 55 3

547 761 118 205 71 167 7

190 76 76 90 7 62 7

111 48 118 41 3 . 34 7

41 242 27 3 20 7

48 34| 1,520 27 20 . 41 13

41 27 | 2,310 20 13 .| 398 13

41 27 | 1,280 20 7 265 7

48 27 | 1,770 20 3 . 97 7

41 27 41 8 O, 34 7

27 | 1,110 34 27 7

832 7 547 62 27 7

614 3 227 76 20 7

283 3 111 41 7 10

139 3 34 7 7

242 190 | 475 76 7 7

398 | 2,550 235 83 62 7

205 { 5, 90 41 34 7

97 | 5,800 83 20 27 7

55 | 3,860 27| 153 20 7

41 { 1,340 27| 265 20 7

34 235 409 13 7

27 111 481 376 13 7

9 0 20 48 48 174 13 7
25, cinnan e..o 48711,1201 3,020 41 13 41 55 69 13 7
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Daily discharge, in second-feet, of Skillet Fork River near Wayne City, Ill., for
1912—Continued.

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

376 | 4,800 | 3,640 | 742)] 125| 27| 97
333 | 5,800 | 3,570 | 5,800 ] 35| 48| 20
203 | 6,000 | 3,810 | 6,220 | 111{ 34| 20
365 | 5,600 | 5,200 | 6,000 | 1,700 | 27| 97
333 [....... 5,800 | 5,800 | 1,400 [ 20 [ 1,700
274 |10 5,500 |....... 535 (....... 1,340

NotE.—Daily discharge determined by means of a discharge rating curve fairly well defined between 1
ﬁ)nfi 1380 second-feet (gage heights 2.2 and 12 feet), and poorly defined above 1,180 second-feet (gage height

eet).

Discharge Jan, 7-18 and Feb. 5-13 estimated, because of ice, from climatologic records, gage heights,
observer’s notes, and discharge of adjacent drainage area, as follows; Jan. 7-18, 17 second-feet; Feb. 5-13,
7 second-feet. These estimates of discharge for periods when the relation of gage height to &ischatge is
beligiv;)ed to have been affected by ice are based on insufficient data and therefore should be used with
caution.

Monthly discharge of Skillet Fork River near Wayne City, IlL., for 1912.

[Drainage area, 481 square miles.]

Discharge in second:feet. (guntﬁ) ?n
Month. per | incheson ;Aa‘;g"
Maximum. | Minimum. | Mean. | square d;arg;‘;'ge
mile. *

501 1.04 1.20 | D.

850 1.77 1.91 | D.

2,770 5.76 6.64 | B.

: 3.37 3.76 | B.

759 .88 1 B.

684 1.42 1.58§ C.

483 1.00 1.15 | B.

99.9 .208 24 I*B.

6 D.

C.

D.

No1E.—See footnotes to table of daily discharge.

SKILLET FORK RIVER NEAR MILL SHOALS, ILL.

Location.—At Baltimore & Ohio Southwestern Railroad bridge about 1 mile south of
Mill Shoals, Il1., and 1% miles below the mouth of Griffin Creek.

Records available.—October 9, 1908, to December 31, 1912. Station discontinued
December 31, 1912. :

Drainage area.—912 square miles.

Gage.—Standard chain gage attached to bridge; datum unchanged.

Channel.—Probably permanent; old piles in bottom affect measurements at low
stages. Point of control at section.

Discharge measurements.—Made from top of downstream plate girder of bridge
and long wooden trestle approaches at each end.

Floods.—Maximum gage height since establishment of gage is 24.4; which occurred
March 14, 1909. No available records of floods previous to establishment of gage.

Point of zero flow.—Estimated to be at 1.0 foot gage height, from an examination
of the station at low water. .

Winter flow.—Ice may affect the relation between gage height and discharge during
portions of December, January, and February.

Accuracy.—Backwater exists at this station and reliable estimates of flow can not
be made, although 18 measurements of discharge were made during 1909-1912.

-
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The following discharge measurement was made by P. S. Monk:
August 15, 1912: Gage height, 5.50 feet; discharge, 243 second-feet.

Daily gage height, in feet, of Skillet Fork River near Mill Shoals, I1L., for 1912.

[John A. Clow, observer.)

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.41 10.0| 20.6 | 23.0| 21.8{( 12.7 4.0 11.4 2.3 3.4 2.5
9.6 7.91 21.0| 23.3]| 21.8 8.3 4.6 9.7 2.2 5.9 2.5
7.4 7.01 21.0) 23.4| 215 5.9 8.5 8.0 2.2 6.3 2.5
6.9 6.8 20.7| 23.4| 20.7 51] 15.6 6.2 2.2 5.5 2.5
6.3 5.3 20.21 23.4| 20.0 4.8 | 17.6 4.0 2.2 6.3 2.5
5.9 45| 19.8| 23.2| 19.7 3.9 17.4 3.8 2.2 7.8 2.4

5.1 4.1} 187 23.0| 15.4 3.6 17.1 3.3 2.2 looiieaaaees 2.4
5.1 3.9 18.0| 22.6 | 13.7 3.1 17.0 2.7 2.1|. 9.4 2.4
5.1 3.7 17.4] 22.2( 10.0 3.0| 16.5 3.0 2.0 |oiomeiifecnanns 2.4

5.1 3.6 17.2 1 21.8 9.7 2.9 16.3 3.0 1.9 6.6 2.4

a4.0 3.4 17.1} 21.0 8.9 2.7 | 16.2 3.8 1.9 6.0 2.4

a3.8 3.3| 17.2} 19.7 7.9 2.7 . 4.4 1.9 5.5 2.4

3.2 | ¢3.1| 17.6 | 19.5 9.3 2.7 4.9 1.8 4.6 2.4

e3.2 3.0! 18.1} 19.0| 10.8 2.6 | 16.7 |....... 1.8 4.1 2.4

23.1 2.9 18,9 16.9 8.5 2.5 5.1 1.8 |. 3.6 2.4

a3.1 3.0 19.8¢ 13.6 7.9 2.4 4.9 1.8 3.4 2.4
3.0 3.1 20.3| 1L8 8.9 14.5 4.1 1.8 1. 3.1 2.3
3.0 3.3 | 20.8 9.3 7.8 16.7 4.0 1.8 |. 3.1 2.3

a5.9 4.0 210 8.9 6.4 17.8 3.8 1.8 3.1 2.4

11. 4 4.1] 211 7.4 6.0} 18.7 4.6 2.0 3.1 2.4
.1e13.8 6.9 21.4 6.7 4.8 1 19.3 11.0 3.5 3.1 2.4
a15.6 7.01 21.4 9.0 4.0 19.6 11.4 3.4 3.1 2.4
16.0 6.8 21.4 6.4 3.9 19.7 10.7 3.0 3.0 2.4
15.9 6.1} 21.6 5.9 3.9 10.1 9.9 2.5 2.9 2.4
a15.4 7.81 21.8 4.9 3.8| 185 |. 7.7 3.5 2.8 2.4
14,41 13.7 | 21.9| 16.9 3.6 | 13.7 @) 5.1 2.7 2.4
143 18,6 21.9| 19.3 3.2 9.0 3.4 4.0 2.6 2.4
142 19.11 22.0} 20.0 5.0 7.8 3.7 3.9 2.5 2.3
13.9 | 19.8| 22.4| 20.7 8.7 6.5 3.9 3.0 2.5 2.2
13.5 |....... 22.5| 21.5( 13.3 5.1 4.5 2.9 2.5 2.0
12.1....... 727 .7 D RPN IR 10.6 2% 3 U N P 2.0

a Gage height to top of ice. b Gage out of order.

Nore.—Relation of gage height to discharge Probably affected by ice about Jan. 7—19; and Feb. 7-2C.
. Observer.reported ““ice 10 inches thick, Jan. 19,” “water along sides, ice thawing Jan. 20.”

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 December 31, 1912. 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.
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Channel.—Practically permanent; 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.

Winter flow.—Ice does not affect the flow.

Accuracy.—The construction of a new railroad bridge across the river about 1,500 feet
below the gage in 1907-8 caused changes in channel necessitating revision in the
discharge rating curve. The cofferdams caused temporary and variable changes
during 1908, but since the completion of the work comparatively permanent
conditions of flow have been reestablished.

Cooperation.—Gage heights are furnished by the United States Weather Bureau.

Discharge measurements of French Broad River at Asheville, N. C., in 1912.

Date. Hydrographer. hgi%g%et. chla);;sg_e. Date. Hydrographer. hg}iag%et. eh]gisg-e.
Feet. | Sec.-ft. Feet. | Sec.-ft.

Mar, 27 | W.E, Hall............ 1.28 3,120 || Mar. 29 { W. E. Hall............ 4.32 | 10,200
28 |..... [ s . 4.04 9,700 30 1..... (6 T 3.87 8,930

29 ..., doeeii it 4.30 | 10,200 || Sept. 16 |..... L4 1 .30 1,690

Daily gage height, in feet, of French Broad River at Asheville, N. C., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
1. 0.7 1. 1 0 0. 0. -0 0 —0. —0.3

1. A4 1 - —.3
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Daily discharge, in second-feet, of French Broad River at Asheville, N. C., for 1912.

Day.

May. | June. | July. | Aug.

Sept. | Oet.

Nov.

LIS S

PO,
(=23
S

Bg gs8

4
(]
i

2,
6.
5,
3
3
3
5
4
3

.
28

3

gwq
<

DHOON L b D)

g

2,600 | 1,820 | 1,940 | 2,060
2,460 | 1,820 | 1,940 | 1,820

1,010

ek ek ot

?

e s 00 et

BEE S888% 23888 2832

et et
=S

1,010

Nore.—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 1912.

[Drainage area, 987 square miles.}

Discharge in second-feet. g'mt'ﬂ’ ?ﬁ
o]
Por §nc es on f‘a‘é"y‘"

Maximum. | Minimum. | Mean. | square d;ali;%ge
4,350 1,300 1,850 1.87 2.16 | A.
6,640 1200| -20530| 256 2.76 | A,
9,940 2190 4,010 4.06 168 | A.
5,200 2,180 2,990 3.03 3.38 | A.
4,550 1,710 2,590 2.62 3.02 | A.
4,150 1,490 2,090 2.12 2.36 | A.
3770 1400 20300| 242 2.79 | A
3,410 1,190 1,560 1.58 1.82 | A,
5,430 1,010 1,570 1.59 1.77 | A.
18 1,010| 1160 1.18 1.36 | B.
3,240 row| 12| 1% 141 | B.
,190 1,100 1,29 1.31 1.51 | B.

9,940 1,010 | 2,100 2.13 20.02

TENNESSEE RIVER AT KNOXVILLE, TENN.

Location.—At county highway bridge at Gay Street, in the city of Knoxville, about
4 miles below the junction of French Broad and Holston rivers.
Records available.—January 17, 1899, to December 31, 1912, The United States
Weather Bureau began river observations February 1, 1883, but the earlier gage-
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height records are not continuous. For a number of years pricr to 1899 daily
gage readings were made for about one-half of the year, including the winter
geason,

Drainage area.—8,990 square miles.

Gage.—Vertical gage on one of the county bridge piers; used since J: anuary 1, 1909.
The original gage on a pier of the old bridge at the same site was used prior to
1899. During construction of the new bridge, January 17, 1899, the gage was
removed to the Knoxville & Augusta Railroad bridge one-half mile downstream.
Later during the same year a more permanent gage was installed, 1,000 feet still
farther downstream at a point on thé right bank just below the mouth of West
Knoxville Bayou. This gage was set to read the same as the original gage, having
its zero point 2.3 feet lower than that of the original gage on account of fall in
the river. All gage heights for 1899 were adjusted to conform to this gage, and
it was used continuously until December 31, 1908. The present gage at the
county bridge reads the same at low stages as the one it supersedes, but the two
gages do not read the same at higher stages. A relation based on comparative
readings has been computed by the United States Weather Bureau, and has
been applied to the discharge rating curve to adapt it to the present gage.

Channel.—Wide and relatively shallow, with rough, rocky bottom. Permanency
of flow will depend upon the permanency of some river improvement wing dams
below.

Discharge measurements.—Made from the downstream side of the bridge, floor
of which is about 100 feet above water.

Floods.—The flood of March, 1875, reached a height of about 39.0 feet by the gage
datum (United States Weather Bureau publication).

Point of zero flow.—Assuming that the improved boat channels below the station
are 3.0 feet deep at low water, according to the plan for that portion of the river,
there would be no flow past the gage if the river stage were to fall to about —4.5
feet by the gage datum.

Winter flow.—Ice does not affect the flow.

Accuracy.—The discharge rating curve for the present gage is based chiefly on the
curve for the former gage adjusted according to the relative readings of the two
gages. Discharge measurements made during 1909 and 1911 (no discharge meas-
urements made during 1912), referred to the present gage, agree well with the
derived curve, but all parts of the curve have not yet been verified by discharge
measurements. Estimates of discharge are withheld from publication for the
present. (See Water-Supply Paper 283.)

Cooperation.—Gage heights are furnished by the United States Weather Bureau.

Daily gage height, in feet, of Tennessee River at Knoxville, Tenn., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee
3.4/ 60| 41| 89| 105 26| 23| 24| 06| 10| 0.0|—0.4
3.4 3.8 3.3 | 12.7 7.8 2.2 2.3 2.5 .5 .8 D) —-.5
3.0 3.0} 29| 170} 54| L7| 25| 18 .5 7 Of—.8
2.8 2.5 2.81 15.9 4.4 1.7 2.4 1.7 .4 B -1 1.0
25| 29| 28| 105 40| 20| 38| L3 .4 6[—.1] L5
24| 20| 29| 65| 50| 20| 30| L8 .3 B—-.1] 2.8
2.0 1.9 3.7 5.1 4.6 1.9 3.4 1.4 .3 .5 .0 2.4
1.8 1.8 3.7 4.5 4.9 2.0 2.9 1.3 .3 .4 1.0 2.0
1.8 1.8 4.5 4.2 4.7 2.0 2.4 1.0 .2 .0 1.9 1.4
2.0 1.7 5.9 3.7 4.0 1.8 2.1 1.1 .2 .0 2.1 1.2
2.0 1.8 7.0 3.4 3.5 1.5 2.4 1.2 .2 .0 1.6 1.0
1.8 1.6 5.1 3.0 3.0 1.4 2.9 1.0 .1 .0 11 .9
1.8 1.5 4.5 2.8 2.9 .9 2.8 1.0 .0 .0 .9 .9
1.5 1.4 4.5 2.9 2.9 .8 2.4 1.0 .0 4 7 .5
1.7 1.4 6.5 2.5 2.7 9 2.2 .9 .0 .5 7 .8
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Daily gage height, in feet, of Tennessee River at Knoxville, Tenn., for 1912—Continued.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.0 2.0} 1L5 2.8] 2.5 2.0 2.0 1.5 | —0.1 1.0 0.6} 0.5
1.1 2.4 | 12.8 3.2 2.8 2.4 1.9 1.4 .5 1.0 .6} —.5

.8 2.4 10.0 3.7 4.4 2.0 1.5 1.0 .8 .7 6 - .4
1.5 2.3 6.5 3.6 3.5 2.0 1.5 1.1 .6 .5 .5 .5
1.8 2.3 4.8 3.1 2.9 1.5 2.0 1.4 .5 4 4 .0
2.0 2.5 4.0 2.9 2.5 1.4 2.8 1.4 .6 .4 .2 .0
2.4 4.8 3.5 2.9 2.4 1.0 2.5 1.8 .5 4 .0 .2
2.0 7.5 3.0 6.1 2.2 1.0 2.4 2.4 1.5 .4 O - .3
1.8| 6.5 3.4 6.6 2.0 1L.0| 25 L8 .9 4| -1 .0
1.7 4.1 4.0 4.8 1.9 1.0 2.4 1.4 2.5 A —-.2 .5
1.6 3.8 4.5 3.5 1.8 2.5 3.3 1.4 2.4 2= .2 .3
L5 491 4.5 3.8 1.6 2.4 2.9 1.0| 2.0 2= .2 4
1.3 6.0 4.0 8.0} .2.0 2.4 2.4 1.0 2.0 A0 -3 .8
1.6 5.8 8.9 7.5 2.8 2.4 1.8 1.0 L5 d) -3 .4
3.2 ees 13.8 | 1L.5 3.1 2.4 1.5 .8 1.4 00— .3 1.4
5.6 [...... 12,9 f....... 3.00....... 1.2 2N O [ N PO 2.0

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 and 8 miles
above Chattanooga Creek.

Records available.—January 1, 1879, to December 31, 1912. The United States
Weather Bureau began observations of gage heights January 1, 1879. FEarlier
records beginning in 1875, when the first gage was established, are fragmentary.
Discharge measurements were first made by the United States Geological Survey
in 1897. Gage heights from January 1, 1900, have been published by the United
States Geological Survey. A number of discharge measurements made by the
United States Weather Bureau in 1893 have also been published by the United
States Geological Survey.

Drainage area.—21,400 square miles (published by the United States Weather
Bureau).

Gage.—The present standard gage consists of a sloping iron section (railroad T rail)
boltedgto 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. The original gage was established in 1875. An auto-
matic recording gage, which makes its record in the Weather Bureau office, has
been used for several years. 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 recording gage float, to be read from the bridge
with the aid of a glass. The datum has remained the same for all of the gages.

Channel.—Permanent or nearly so, though a portion of the bed is sand. Current
good.

Discharge measurements.—Made from downstream footway of bridge; elevation

. about 100 feet above water.

Floods.—The flood of March 11, 1867, reached a height of about 58.0 feet by the gage
datum (information from United States Weather Bureau).

Point of zero flow.—Reports of the United States engineers show that the bottom
of the excavated boat channel at Ross Towhead, 24 miles below the gage, is
about 5 feet lower than gage datum, which indicates that there would be no flow
past the gage if the stage were to fall to about —5.0 feet.

Winter flow.—Ice does not appreciably affect the flow.
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Artificial control.—None probably at present. A large dam for lock and power
plant about 20 miles below will, when completed, raise the water level at Chat-
tanooga, and will entirely destroy the usefulness of the gage heights for estimates
of flow.

Accuracy.—Daily gage heights in the following table are as furnished by the United
States Weather Bureau and were obtained from the automatic recording gage
record with corrections based on periodic readings of the gage painted on the float
pipe. The reading 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 curve refers. The accuracy of daily and monthly discharge
obtained by applying this rating curve to the automatic recording gage record
is questionable and these discharge values should be used with caution.

Cooperation.—The daily gage heights have all been furnished by the United States
Weather Bureau.

The following discharge measurement was made by means of floats by W, E. Hall:
March 31, 1912: Gage height, 31.3 feet; discharge, 185,000 second-feet. (Coefficient
for reducing surface to mean velocity, 0.90.)

Daily gage height, in feet, of Tennessee Ryver at Chattanooga, Tenn., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
12,9 ] 14.3 ) 14.4| 29.6 | 25.4 8.6 6.3 4.8 3.3 3.8 1.9 16
13.5| 14.2| 12.3| 26.1| 26.0 7.4 5.8 4.8 3.1 3.4 1.8 L6
1211 12.6 | 10.3 | 26.3} 22.3 6.6 5.7 4.8 2.9 3.1 1.8 1.6
10.7 | 10.4 9.1 29.3| 16.7 6.0 5.6 5.2 2.8 2.8 1.8 L7

9.4 7.8 8.5 30.21 12.9 5.7 5.9 4.5 2.7 2.6 1.8 3.2
8.2 7.3 8.4 29.2 | 115 5.6 6.2 4.3 2.6 2.5 1.8 7.0
7.2 6.7 8.41 22.7] 10.9 5.6 7.8 4.2 2.6 2.4 1.8 9.6
6.4 5.7 9.2 | 14.91 1.7 5.8 7.8 4.2 2.5 2.3 1.8 10.2
6.3 5.51 10.2| 12.4] 12.0 5.4 7.6 4.2 2.5 2.2 2.0 8.5
6.4 5.2 10.9} 111} 1L0 5.3 7.0 4.1 2.4 2.1 2.7 7.0
6.9 521 12.1] 10.3] 10.1 5.1 6.7 4.1 2.4 2.0 3.2 5.9
6.7 491 12.5 9.5 9.5 4.8 7.9 4.1 2.4 1.9 3.4 5.0
6.6 4.9 12.7 8.9 8.8 4.5 8.0 4.0 2.3 1.9 3.3 4.5
6.3 4.9 12.0 8.4 8.3 3.9 7.7 3.8 2.2 1.9 3.0 4.0
5.8 4.8 1 13.8 7.9 7.8 3.9 6.8 3.6 2.2 1.9 2.7 3.7
5.8 551 20.0 7.8 7.5 4.3 6.3 3.6 2.1 1.9|- 2.5 3.5
4.8 6.3 1 23.9 8.4 7.4 4.4 6.0 3.8 2.0 2.2 2.5 3.3
4.6 6.4 23.8 9.4 7.3 4.6 5.7 4.1 2.0 2.4 2.3 3.3
4.2 6.2 21.7 9.9 7.3 4.8 5.2 4.0 2.2 2.4 2.1 3.3
4.4 6.1| 17.5 | 10.0 7.7 4.6 5.2 3.9 2.4 2.4 2.1 3.5
4.9 6.4 13.2 9.0 7.7 4.4 5.4 3.9 2.7 2.7 2.1 3.5
56| 10.9| 1L.1 8.5 7.0 4.0 5.5 4.0 2.7 2.8 2.0 3.4
5.6 14.9 9.4 1.7 6.4 3.8 6.0 4.3 3.8 2.7 2.0 3.2
5.91 15.6 9.1 15.5 6.0( 3.6 6.0 4.4 4.5 2.4 1.9 3.2
59| 151 12.8| 14.6 5.7 3.8 5.6 5.2 6.1 2.3 1.9 3.4
5.41 13.8} 155 12.1 5.5 4.9 5.5 4.9 5.0 2.2 1.8 3.9
5.1} 145 | 13.7| 10.5 5.4 5.5 5.4 4.5 4.9 2.1 1.8 4.1
4.9 | 17.6 | 12.8 | 14.8 5.2 6.2 5.8 4.1 4.9 2.1 1.8 4.1
511 16.5| 20.2 ] 20.3 5.6 6.5 6.0 3.8 4.8 2.0 1.7 4.0
88 [.-en.n. 28.5 | 22.7 7.8 6.8 5.6 3.6 4.4 2.0 1.6 4.0
13.5 [....... 3.3 [vaennnn 9.8 |....... 5.0 3.4]....... L9 [.e.... 5.2
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Daily discharge, in second-feet, of Tennessee River at Chaitanooga, Tenn., for 1912.

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

84,8001 85,400/180, 000154, 000| 49,400] 35,200] 26,000| 17,600/ 20,300} 10,800 9,490

800| 84,100| 72, 400|158, 000{157, 000| 42, 000
74,200| 60,000/159, 000134, 000

60, 600

0| 44, 500( 48,800(183,000] 76,100] 3

41,400} 48,200/177,000] 67,400

No1E.—Daily discharge computed from a fairly well defined rating curve. Below 33,300 second-feet
(gage height 6.0feet) this curve is the same as that used for 1910-11, the change above 33,300 second-feet
being based on the results of discharge measurement made Mar. 31, 1912,

Monithly discharge of Tennessee River at Chattanooga, Tenn., for 1912.

[Drainage area, 21,400 square miles.}

Di -feet.
ischarge in second-feet (dRuntﬁ’?n
e
Month. Per | incheson [Accu
- drainage y-
Maximum, | Minimum. | Mean. square ares)
e. .

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.
, 000 44, 500 91, 4.28 4.78 | B,
157,000 28,400 | 58,900 2.75 3.17 | B.
49, 400 19,200 | 28, 1.34 1.50 | B.
45,700 27,200 34,700 1.62 1.87 | B.
28, 400 18,100 | 22,600 1.06 1.22 | B.
1 11,200 | 16,900 .790 .88 | B.
20,300 , 800 13,000 . 807 .70 | B.
. 18,100 9,490 | 12,000 1 .63 | B.
59,300 9,400 | 23, 111 1.28 | B.

190,000 ! 9,490 | 40,100 1.87 25.55

@ See ‘“Accuracy ”’ in station description.
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SOUTH FORK OF HOLSTON RIVER AT BLUFF CITY, TENN.

Loecation.—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 the mouth of Watauga River.

Records available.—July 17, 1900, to December 31, 1912.

Drainage area.—828 square miles.

Gage.—Vertical staff attached to downstream side of bridge pier nearest the right
bank; datum unchanged since established.

Channel.—Very irregular in depth and velocity of current; surface height controlled
by shallow ledge below; probably permanent.

Discharge measurements.—Made from downstream side of the bridge. Also
made from the railroad bridge 300 feet above, where the section is much better
except at low stages, when the current there becomes sluggish.

Winter flow.—Ice does not affect the flow. A few days the observer has reported
““Frozen,” but this has probably referred to the water at the foot of gage rather
than in the channel.

Cooperation.—Since January 1, 1905, the gage heights have been furnished by the
United States Weather Bureau.

The following discharge measurement was made by W. E. Hall:
June 19, 1912: Gage height, 1.23 feet; discharge, 876 second-feet.

Daily gage height, in feet, of South Fork of Holston River at Bluf City, Tenn., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.1 2.5 3.6 3.4 1.6 1.3 1.3 1.0 0.6 0.4 0.3

2.5 2.3 6.4 2.9 1.4 15 1.6 .8 5 .5 .4

2.2 2.1 8.1 2.6 14 2.3 1.2 .7 .5 .4 .4

2.0 2.1 5.0 2.6 1.4 1.9 1.2 .6 .5 .3 6

1.6 2.2 4.0 2.4 1.3 2.5 1.4 .8 .4 .3 1.5

1.7 2.8 3.4 22 1.3 2.8 1.2 .8 .4 .3 1.5

1.8 2.7 3.0 2.7 1.4 2.3 L0 .6 .4 ] 1.4

1.8 2.9 3.2 3.7 1.4 L8 .8 .5 .4 1.6 1.2

9 1.6 4.2 2.8 3.5 1.3 1.6 .8 1.1 .4 1.3 1.0
.8 L5 5.0 2.6 2.9 .2 15 .9 .7 .3 1.0 .9
1.4 1.4 3.8 2.5 2.5 1.0 2.0 L1 b .3 .8 .8
1.3 14 3.2 2.4 2.4 1.0 2.0 .9 .5 .3 .7 .7
1.2 1.3 3.3 2.2 2.2 .9 1.8 .9 4 .3 .6 N
1.0 1.2 4.0 2.1 2.0 .9 1.5 .9 .4 .4 .7 5
.9 1.2 3.9 2.0 1.9 1.0 1.2 .8 .4 .7 .7 3
.8 1.6 7.2 4.2 4.1 1.3 1.0 .8 .4 .7 .6 .4
.8 1.6 4.8 2.8 4.0 1.0 .9 .7 .3 ] .6 .6
11 1.6 3.8 2.8 3.1 1.0 .8 .8 .3 4 .6 -6
1.2 1.6 3.2 2.7 2.6 1.2 L1 Lo 1.3 .6 .6 ]
2.7 16| 28| 24] 22| 1.1 12| L2| 1.1 .6 .5 .
2.5 2.0 2.6 2.3 2.0 1.0 1.2 2.9 .8 .5 ) 5
2.2 4.9 2.5 2.2 L9 .8 L1 2.0 .5 .4 .5 w4
1.7 3.7 2.3 3.0 1.8 .8 1.3 1.8 7 .5 .5 .4
1.5 2.8 2.3 2.7 1.7 .8 L1 15 17 .6 .4 .6
1.4 2.9 4,0 2.4 1.6 1.1 1.3 1.2 1.3 5 . N}
1.4 2.8 3.7 2.2 15 1.1 1.8 1.1 1.0 .4 .4 .6
1.8 4,41 3.3 2.1 1.4 1.1 1.4 1.4 .9 .4 .5 .3
.7 3.9 2.9 4.0 1.4 1.1 L0 1.1 .8 .4 .4 .5
1.9 3.1 6.1 3.2 1.9 1.6 L0 1.0 .7 .4 .4 .6
4.7 leeaennn 6.3 3.9 2.2 1.2 .9 .9 .6 .4 .3 .9
4.2 ].ceeen 4.3 [eeeuenn 19 feeeennn 1.2 «9 leeenene o4 ]eeeena 24

29809°—wsp 323—14——7
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Daily discharge, in second-feet, of South Fork of Holston River at Bluff City, Tenn., for

1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2,760 | 2,010 | 3,460 | 3,180 [ 1,100 [ 860 650 | 420 325 ‘285
2,010 | 1,790 | 8,720 | 2,500 | 940 | 1,020 | 1,100 370| 370| 325
1,680 | 1,580 12,700 | 2,130 940 | 1,790 785 475 370 3 32
1,480 | 1,580 | 5,800 | 2,130 | 940 | 1,380 420 370| 285| 42
1,100 | 1,630 | 4,060 | 1,900 860 | 2,010 940 530 325 285 | 1,020
1,190 | 2,370 | 3,180 | 1,680 | 860 |2,370| 85| 30| 325| 285 1,020
1,280 | 2,250 | 2,630 | 2,250 | 940 | 1,790 650 420 325| 30| ‘940
1,280 | 2,500 | 2,900 [ 3,610 | 940 [ 1,280 530 370| 325|1,100| 785
1,100 | 4,390 [ 2,370 | 3,320 | 860 [ 1,100 530 715 325 650
1,020 | 5,800 | 2,130 | 2,500 | 785 |1,020| 590 | 475| 9285 650 | 590
944 3,760 | 2,010 | 2,010 650 | 1,480 715 370 285 530 530

2,900 | 1,900 | 1,900 650 | 1,480 590 370 25 475 475
3,040 [ 1,680 | 1,680 | 590 | 1,280 | 59| 3 25| 420 370
4,060 | 1,580 | 1,480 | 590 |1,0201 590 | 325| 325) 475 285
3,910 | 1,480 | 1,380 650 785 530 325 475 475 285
10,600 | 4,300 | 4,220 | 860 | 650| 530 | 325| 475| 420 325
5,440 | 2,370 | 4,060 650 590 475 370 420 420
3,760 | 2,370 | 2,760 650 530 530 285 325 420 420
2,900 | 2250 | 201300 785 | 715| 650 20| 40| 12
2,370 {1,900 | 1,680 | 715| 85| 85| 715| 420 30| 370
1,480 | 2,130 11,790 | 1,480 | 6350 | 785 | 2,500 370 370 370
5,620 { 2,010 1,680 ] 1,380 530 715 | 1,480 370 325 370 325
3,610 1,790} 2,630 | 1,280 530 860 | 1,280 475 370 370 325
2,370 1,790 [ 2,250 | 1,190 530 | 715|1,020 1,19 | 420 325| 420
2,500 | 4,060 { 1,900 | 1,100| 715| 860 785 370| 325 42
2,370 | 3,610 | 1,680 | 1,020} 715]1,280] 75| es0| s25| 325] 3w
4,730 | 3,040 | 1,580 940 715 940 940 590 325 370
3,910 | 2,500 § 4,060 940 715 650 715 530 325 325 370
2,760 | 8,050 | 2,900 | 1,380 | 1,100 650| 650 475| 325| 325| 420
....... 8,490 | 3,910 | 1,680 785 590 590 420 325 285 590
....... 4,560 |.......] 1,380 |.......] 785 590 f.......] 325 |.......] 1,900

Nore.—Daily discharge computed from a rating curve fairly well defined below 3,320 second-feet (gage
‘height 3.5 feet).

Monthly discharge of South Fork of Holston River at Bluff City, Tenn., for 1912.
[Drainage area, 828 square miles.]

Discharge in second-foet. diu?;g
Month, Per | incheson g‘g"
T dmmage .
Maximum. Mm.nnum Mean. sgl;lare area.

5,260 530 1,380 1.67 1.92 | B.
5,620 785 1,860 2.25 2.43 | B.
10,600 1,580 3,570 4.31 497 C.
12,700 1,480 3,140 3.79 4.23|C.
4,220 940 2,010 2.43 2.80 | B.
1,100 530 765 924 1.03 | B.
2,370 530 1,060 .28 148 B.
2,500 475 800 .966 L11 | B,
1,190 285 513 .620 .69 | B,
475 285 352 .425 .49 ] C.
1,100 285 422 .510 .57 | B.
1,900 285 518 .626 .72 B.

12,700 285 1,370 1.65 22.44

HOLSTON RIVER NEAR ROGERSVILLE, TENN.

Location.—At Virginia & Southwestern Railway bridge near Austins Mill, a small
railroad station, and 3 miles south of Rogersville. Station 150 feet below the
mouth of Honeycut Creek and about 2 miles below Dodson Creek, both small
streams from the south.

Records available.—March 10, 1902, to December 31, 1912. Gage heights furnished
by United States Weather Bureau. Discharge measurements were begun in
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Daily discharge, in second-feet, of Holston River near Rogersville, Tenn., for 1912.

Day. Jan, | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
| U 5,930 | 9,850 | 6,840 | 11,400 | 14,200 | 3,720 | 2,350 | 2,560 | 1,760 | 1,570 | 1,030 | 1,030
Qeiennnnns 5,630 | 6,840 | 5,630 | 24,200 | 10,600 | 3,000 | 2,780 | 2,560 | 1,760 | 1,570 | 1,210 | 1,030
Bocieaaenns 5,050 | 5,630 | 4,770 | 48,200 | 8,120 | 2,780 | 2,780 | 2,780 | 1,570 | 1,570 ] 1,210 | 1,210
4oiienn. 4,500 | 4,230 | 4,770 | 27,000 | 7,150 | 2,780 | 3,720 | 2,350 | 1,570 1,030 | 1,950
[ R 3,970 | 3,970 | 5,050 | 14,600 { 7,150 | 2,780 | 3,970 | 1,950 | 1,390 | 1,390 | 1,030 | 3,230
Beeeannnes 2,780 | 3,000 | 6,530 | 10,600 | 6,530 | 2,780 | 5,630 | 1,950 | 1,390 | 1,300 | 1,030 | 4,500
[ CTTTO 2,350 | 3,000 | 7,150 | 9,140 | 5,930 | 2,560 | 5,050 | 1,950 | 1,390 | 1,210 | 1,210 | 3,470
8ieennnnns 2,350 | 3,000 | 7,150 | 8, 7,150 | 2,780 | 4,230 | 1,760 | 1,390 | 1,210 | 2,350 | 2,780
[ PP, 3, 3,000 | 9, 7,79 | 7,790 | 2, 3,000 | 1,760 | 1,390 | 1,210 | 8,720 | 2,150
10.eecennnn. 3,000 | 2,780 | 16,600 | 6,840 | 6,840 | 2,350 | 3,230 | 1,760 | 1,760 | 1,210 | 2,780 | 2,150
Mo 2,780 | 2,780 | 13,000 | 6,530 | 5,930 | 2,150 | 4,500 | 1,950 | 1,570 | 1,210 [ 1,950 | 1,950
2 s 2,780 | 2,780 | 9,490 | 5,930 | 5,050 | 2,150 | 4,770 | 2,350 | 1,390 | 1,210 | 1,570 | 1,760
.......... 2,350 | 2,780 9, 5,340 | 4,770 | 1,950 | 3,970 | 1,950 | 1,390 | 1,210 | 1,390 | 1,760
Mooooenn.. 1,950 | 2,560 | 14,600 | 4,770 | 4,770 | 1,760 | 3,470 | 1,760 | 1,210 | 1,390 | 1,390 | 1,570
15ennenn. 1,950 | 2,350 | 14,600 | 4,770 | 4,230 | 1,760 | 3,000 | 1,760 | 1,210 | 1,760 | 1,390 | 1,570
16.......... 1,950 [ 3,000 | 25,800 | 5,050 | 4,230 | 3,970 | 2,780 | 1,760 | 1,390 | 1,760 | 1,570 | 1,210
Weoeeenens 1,950 | 3,230 | 24, 8,800 | 11,000 | 3,720 | 2,350 | 1,950 | 1,390 | 1,570 | 1,390 | 1,210
18 e ,950 | 3,230 | 12,600 | 7,150 | 9,850 | 2,780 | 2,150 | 1,570 | 1,300 | 1,570 | 1,390 | 1,390
19....oens ,780 | 8,230 { 9,490 | 7,150 ; 7,150 | 2,780 | 1, 1,570 | 1,760 | 1,570 | 1,390 | 1,390
20..cuen.... 3,470 | 3,230 | 8, 6, 5,930 | 2,780 | 2,780 | 2,350 | 1, 1,390 | 1,390 | 1,390
b1 N 5,90t 5050 7,150 [ 5340 | 5,050 | 2,560 | 3,720 | 2,780 | 1,950 | 1,570 | 1,210 | 1,210
2. 5,050 | 11,000 | 5,930 | 5,050 | 3,970 | 2,350 | 3,720 | 5,340 | 1,570 | 1,390 | 1,210 | 1,210
D 3,970 | 14,600 | 5. 8,460 | 3,470 | 1,950 | 3,470 | 3,970 | 2,150 | 1,210 | 1,030 | 1,210
24.......... 3,23 8,120 { 5,930 | 8,460 | 3,470 } 2,350 | 3,4 3,230 | 2,350 | 1,210 | 1,030 | 1,390
2B..ennns .. 8,000} 7,150 | 7,790 | 6,530 | 3,470 | 2,560 | 7,790 | 3,470 | 3,230 | 1,210 | 1,030 | 1,210
26. .. 2,780 | 7,150 | 10,600 | 5,630 | 3,230 | 2,560 | 4,230 | 2,780 | 2,560 | 1,210 | 1,030 ( 1,210
b7 2,780 | 8,460 | 9,140 | 6,530 { 3,230 | 2,560 | 4,770 | 2,350 | 1,950 { 1,210 | 1,030 | 1,210
28 ... 3,000 | 11,400 | 7,150 | 12,200 | 2,780 | 2,780 | 3,470 | 2,150 | 1,760 | 1,210 | 1,030 | 1,390
29 ... 4,500 | 8,800 | 17,000 | 12,600 | 3,720 | 3,230 | 3,000 | 1,760 | 1,760 | 1,210 | 1,210 | 1,390
.......... 10,600 |...-....| 31,000 | 17,000 | 4,770 | 2,780 | 2,350 | 1,760 | 1,760 | 1,210 | 1,210 | 2,560
;3 SO 16,200 |........ 17,400 |........ 4,770 L.o.._.. 2,150 | 1,950 |....... 1,210 |.......]| 4,770

Norte.—Daily discharge computed from a rating curve fairly well defined between 1,030 and 12,608
second-feet (gageheights, 1.5 and 5.5 feet), and assumed a tangent above 10,600 second-feet (gage height,
5.0 feet). See Accuracy,” in station description.

Monithly discharge of Holston River near Rogersville, Tenn., for 1912.

[Drainage area, 3,060 square miles.]

Discharge in second-feet.

gt
epth in
Month. per | incheson r‘;g;‘_:
. nage
Maximum. | Minimum. | Mean. agn\;la:‘e area).
16,200 1,950 | 3,90 130 1.50 | B.
14, 600 2350| 530 176 1.9 | B.
31,000 £70| 1ol 359 w14 |C
48,200 4,770 10, 600 3.46 3.8 | C.
14,200 2, 6,010 1.96 2.26 { B.
3,970 1760 | 2,650 1866 a7 | A,
7,790 1,950 3,570 1.17 1.35 | A.
5,340 1570|2320 +758 87| A
) rato| 1700 1556 62| B
1,760 1L210| 1360 444 .51 | B,
3,720 1030 | 1410 L1461 ‘51| B!
December.........cocoiiiieiiiiiannnnn. 4,770 1,030 1,850 . 605 .70 | B.
The year...coouueenineiieciaaannn. 48,200 1,030 4,320 1.41 19.19

a See * Accuracy” in station description.
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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; datum unchanged.

Channel.—Prac¢tically permanent; section good for measurements.

Discharge measurements.—Made  from top of the high-decked steel railroad
bridge. A new highway bridge has recently been built half a mile above. The
section at the new bridge appears to be good for messurements, and if it proves
so it will be the regular place for future measurements.

Floods.—The flood of January 23 and 24, 1906, reached a maximum height of 17.5
feet by the gage datum. The stage was 15.0 feet on the morning of January 24.

Winter flow.—Ice does not affect the flow to any considerable extent.

Accuracy.—Discharge measurements made November 28, 1911, and June 21, 1912,
indicate a change in the relation of gage height to discharge as expressed by the
discharge rating curve used from 1906 to 1910. The last previous discharge
measurement was made March 16, 1909. Estimates of discharge for 1911 and 1912
are based on a new rating curve. Published estimates of discharge for 1910
should be used with caution as noted in the last paragraph of the description of
this station in Water-Supply Paper 283. The change may be due to some change
in the gage when the bridge was reconstructed during 1910, but this probably
does not affect the 1911 or 1912 data.

Cooperation.—The United States Weather Bureau has maintained the gage and
furnished all the gage-height records.

The following discharge measurement was made by W. E. Hall:
June 21, 1912: Gage height, 2.12 feet; discharge, 2,130 second-feet.

Daily gage height, in feet, of Holston River near Rogersville, Tenn., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May, | June. | July. | Aug. | Sept. | Oct. | Nov,
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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 December 31, 1912.

Drainage area.—132 square miles.

Gage.—Standard chain gage attached to bridge.

Channel.—Bottom sandy, may shift.

.Discharge measurements.—Made from the upstream side of the bridge or by
wading at a section about 40 feet above the bridge. The direction of the current
makes a decided angle with the bridge.

"Point of zero low.—A determination by leveling on 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 relation of gage height to discharge for short periods,
but only during unusually severe winters.

Accuracy.—Sufficient data have not been obtained to permit estimates of discharge
to be made,

The following discharge measurement was made by wading by A. H. Horton:
September 7, 1912: Gage height, 1.24 feet; discharge, 82 second-feet.

Daily gage height, in feet, of Doe River at Valley Forge, Tenn., for 1912.
{W. C. Garrison, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
1.66 | 1.68| 1.72| 2.18]| 2.37] 1.63] 1.52] 1l..40| 1..18] 1.22| 1.10| 1.20
.54 160} L62] 3.21| 2.15] 161} 150} 137} 1153 1.20) 1.20{ 1.34
1.54| 1.35] 1.59| 2.62| 2.24| 184] 1.50] 1.45] 1L15] 116} 1.12{ 1.35
1.48) 1.481 1.58| 2.28| 2.10| 1.63| 1.60| 1.46| 1.15| 1.16| 1.10| 1.31
1.14) 1.36| L.69}| 2.06| 2.03| 1.53| 1.94| 1.37] 1.30| 1.34| 1.10| L34
1.19]| 142{ 172 1.91| 2.00| 1.61}| 1.72| 1.33| 1.19| 1.14]| 1L.10{ 1.36
1.40| 1.30| 177 2.01| 2.00| 1.57| 150} 1.30| 1.30| 1.12] 1.94] 1.32
1.42| 1.38] 1.85] 1.78| 1.95| 1.48} 1.47! 120} 1.30| 110} 1.70| 1.26
1.491 1.33] 2.27] 1.74| 1.87| 1.43] 1.66| 1.29| 1.24| 1.10} 1.42| 1.20
1.35| 1.36 | 2.12| 1.70{ 1.77 | 141 164} 1.36] 114§ 1.10] 1.32]| L1319
1.36 ] 1.33| 1.99| 1.65}) 173} 135} 1.67] 1.30| 1.11| 1310{ 1.26| 1.22
1.32} 1.33) 1.99] 1e2] Lv2| 1.33| 170} 1.26) 110{ 1.08{ 1.21} 1.20
1,301 1.33} 2.07] 1.60} 1.63] 1.33)] 1.58} 1.21) 1194 110} 119} 106
1.251 130 2.07| 1.58] 1.58] 145} 160} 1.17| 118} 1.24} 1.35} 1.15
1.30| 1.40| 3.7 1.56 1 1.64] 2.23| 1.47| 1.21] 1l.16)] 1.28| 1.24}| 121
100} 1.40] 3.17¢ 1.56( 2.00| 1.95| 142 | L21| L11| L15| 1.20] 121
1.22| 1.43§ 2.67| 1.67| 1.82) 1.67| 1.40| 1.22| 114| 112} 114]| L16
1311 1.48) 2.121 1.57| 173} 1.73| 140] L24| 115) 1127 1.18| 1.22
1.60| 1.42| 1.95| 1.55| 1.65| 1.63| 2.50 | 1.32| 1.34| 1.20] 1.18| L19
1.30{ 148! 1,91 151 1.63| 1.52| 2.141 1.32| 1.16| 1.18] 1.18} 104
1.32] 1.98) 1.82] 1.51| 1.58| 1.49| 1.92{ 160 1.10| 1.11]| 116} 112
1,261 2.08} 1.75] 2.15| 1.53 | 1.41| 1.99| 1.65| 1L11] 111} 1.15{( 1.10
1.204 1381 1.72] 2.14{ 1.52 1.45] 1.87 ) 1.39| 1.60] 1.20] 115 110
1.28| L73}) 2.04] 1.90]| 1.44§ 1.53| 1.72| 1.22| 1.45| 1.18{ 1..15| 1..19
1.301 1.80] 2.00] 1.80} 1.64] 1.47} 1.96] 122} 1.30| 1.10| 114 .95
1.32| 200§ 1.90| 1.71] 1.46] 1.42 | 1.78] L25| 1.28| 1.10| L10| L15
1.32| 2.13] 1.85| 2.15| 1.49| 1.49| 1.68| 1.22| 1.45| 1.09] 1.06| 130
1.30] 1.96{ 1.8 2.10| 1.89| 1.36| 1.59} 1.19| 130} 1.10{ 1.11| 110
1.65]| 2.791 3.37 | 2.52 |....... 1.32] 153} 118| 1.30| 1.10] 1.22| 1.25
2.10)....... 2.66 ) 2.83) 199} 1.50] 1.50} 128} 1.25| 1L.10] 1.19| 1.60
1.78 |....... 2.21 [....... 1.76 1....... 1.49§ L25)....... 1.10 |....... 1.52

NOTE.—Observer made no report relative to ice.
DOE RIVER AT ELIZABETHTON, TENN.

Location.—About 1 mile above mouth of river,

Records available.—June 15, 1907, to June 30, 1908; September 8 to December 31,
1912.

Drainage area.—139 square miles.
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TENNESSEE RIVER BASIN.

DOE RIVER AT BLEVINS, TENN.
Location.—At Eastern Tennessee & Western North Carolina Railroad bridge, one-

, Tenn., 4} miles above the mouth of Little Doe River.

section about one-fourth mile above bridge.
Point of zero flow.-——A determination by leveling September 10, 1912, indicates

fourth mile west of Ble
Records available.—December 16, 1911, to December 31, 1912,

Drainage area.—62.2 square miles.
Discharge measurements.—Made from upstream side of bridge or by wading at

Gage.—Standard chain gage attached to bridge.
Channel.—Bottom sandy; may shift.

that there would be no flow past the gage if the river were to fall to a stage of

about 1.2 feet.

Winter flow.

The relation of gage height to discharge may be occ:

by ice, but only for short periods during unusually severe winters.
Accuracy.—Sufficient data have not been obtained to permit estimates of discharge

to be made.
The following discharge measurement was made by wading by A. H. Horton:

September 11, 1912: Gage height, 1.69 feet; discharge, 24.8 second-feet.

Daily gage height, in feet, of Doe River at Bleving, Tenn., for 1912.

[C. A. Johnson, observer.]
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@ Gage height to top of ice.
NoTE.—Observer reported ice 1 to 3 inches thick Jan. 11-14; ice broken up, Jan, 13; ice broken up, slush

ice, Jan. 20. Feb. 29 p. m. to Mar. 4 a. m., gage broken,



TENXNESSEE RIVER BASIN. 103

Gage.—Staff gage attached to tree on right bank.

Channel.—Gravel, probably permanent.

Discharge measurements.—Made from covered highway bridge about one-half
mile below gage, or by wading.

Winter flow.—Ice may affect relation of gage height to discharge for short periods,
but only during unusually severe winters.

Artificial control.—The operation of a small power plant above the gage may affect
the normal flow of the stream to some extent.

Accuracy.—Gage readings are considered reliable and accurate.

No discharge measurements were made at this station during 1912.
‘ -Daily gage height, in feet, of Doe River near Elizabethton, Tenn., for 1912.
{G. C. Dougherty, observer.]

Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.

0.62 Q.52 0.59 0.59 0.63
.59 .39 .56 .58 .58
.58 .54 . 55 .64 .5
.53 .52 .58 .63 .61
.54 .54 .62 .59 .57
.56 .54 .53 .58 .57
.55 .59 .52 .67 .58
.51 1.05 .61 .57 .54
.50 .82 .61 .55 .59
.51 .69 .57 .51 .46
.54 .65 .53 .53 .48
.52 .64 .52 . 56 .80
.50 .59 .50 .55 .49
.59 .69 .51 .51 .57
.76 . 66 .51 .54 .67

N5 3 P .96

LITTLE TENNESSEE RIVER AT JUDSON, N. C.

Location.—At Southern Railway bridge one-fourth mile north of the Southern
Railway station at Judson, 2} miles below the mouth of Nantahala River, 1 mile
below Alarka Creek, one-fourth mile below Sawyer Branch, and 3 miles above
the mouth of Tuckasegee River.

Records available.—June 25, 1896, to December 31, 1912.

Drainage area.—675 square miles.

Gage.—The present gage is a vertical staff in two sections on right bank 100 feet
above the bridge. Lower section bolted to rock; upper section on tree. This
gage superseded the chain gage on the bridge on July 1, 1905. The staff gage set
toread the same as the chain gage at stage 3.0 feet, but owing to slope of water
surface its datum was raised 0.5 foot. The original gage was first a wire gage,
but afterward a boxed chain gage was used. Although the continuity of the
record was interrupted by broken wires and stolen chains the datum of the original
gage was not changed.

Channel.—Rough, rocky bottom; section divided by two piers. Current swift and
irregular.

Discharge measurements.—Made from downstream side of railroad bridge. Some
recent measurements have been made at a trestle for small flume crossing the
river about one-fourth mile above the gage, where the section is better.

Winter flow.—Not affected by ice.

Accuracy.—Relation of gage height to discharge does not appear permanent, probably
because of moving bowlders at and below the station during floods, when current
is very swift. The discharge measurement made September 13, 1912, indicates
material change in the channel and as the available data are not sufficient for the
development of a new discharge rating curve, estimates of daily and monthly
discharge are withheld,
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The following discharge measurement was made by W. E. Hall:
September 13, 1912: Gage height, 3.42 feet; discharge, 915 second-feet.

Daily gage height, in feet, of Little Tennessee River at Judson, N. C., for 1912.
[Miss E. G. Enloe, observer.]

Day. Jan, | Feb, | Mar. | Apr. | May. | June, | July. | Aug. | Sept. { Oct, | Nov. { Dec
?
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LITTLE TENNESSEE RIVER AT MC¢GHEE, TENN.

Location.—At Louisville & Nashville Railroad bridge, one-third mile south of
McGhee and one-half mile below the mouth of Tellico River.

Records available.—November 29, 1904, to December 31, 1912,

Drainage area.—2,470 square miles,

Gage.—Chain gage on crossties, upstream side of the railroad bridge, owned by
United States Weather Bureau. Prior to December 1, 1905, the same gage was
on the old railroad bridge 1,000 feet below. The present datum is 0.3-foot higher
than -the original datum, allowing for slope in river measured at gage height
4.0 feet.

Channel.—Mostly sand and gravel but 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 39.0 feet March,
1867, and 38.5 feet in 1884,

Point of zero flow.—Report of the United States Engineers shows the controllmg
ledge below the gage to be about 2.5 feet lower than low water at thegage. Assum-
ing their low water to be the same as lowest records places the point of zero flow
at about —0.3 foot by the gage datum.

Winter flow. —Ice does not affect the flow.

Cooperation.—Gage-height records furnished by the United States Weather Bureau.

No discharge measurements were made at this station during 1912.
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Daily gage height, in feet, of Litile Tennessee River at McGhee, Tenn., for 1912.
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" Monthly discharge of Little Tennessee River at McGhee, Tenn., for 1912.
[Drainage area, 2,470 square miles.]

Discharge in second-feet.
e
epthin
Month, per | incheson ﬁa"g,‘.‘

Maximum. | Minimum. | Mean. square dxmarea%?
27,400 3,420 6,930 2.81 3.24 | B.
29,500 4,630 9, 460 3.83 4,131 B
42,600 8220 | 14,700 5.95 6.8 | B
31,700 8220 2700 | 5.55 610 | B
18, 200 51650 9110| 3.6 4£35|B
11,200 4,130 5,590 2.26 2.52| A
10,300 3800 | 6,470 2.62 3.02| A
9,120 3200 4,53 1.83 211 A
11,200 2,600 3,750 1.52 1.70 | A
5,150 2,420 3,000 1.21 1.40 | A
6,220 21250 | 2,830 115 128|A
13,700 2950 4720 Lol 220 | A

42,600 2,20 | 7,060 2.86 38.90

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 December 31, 1912.

Drainage area.—662 square miles.

Gage.—Vertical staff attached to the right bank bridge pier; datum unchanged.

Channel.—Permanent, or nearly so, as to relation of gage height to discharge, though
sandy at section.

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

‘Winter flow.—Ice does not affect the relation of gage height to discharge.

Accuracy.—Excellent for low and ordinary stages; discharge rating curves not so
well defined for high stages, depending upon one discharge measurement made
in 1901. .

Discharge measurements of Tuckasegee River at Bryson, N. C., in 1912.

Date. Hydrographer. hﬁg et. ehl?a:;e.

Feet. Sec.-fi.
Sept. }z W.E. Hall..... ..o, R % 32 697

.32 651
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TENNESSEE RIVER BASIN.

Daily gage height, in feet, of Tuckasegee River at Bryson, N. C., for 1912.

[7. M. Welch, observer.]
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Nore.—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.
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Monthly discharge of Tuckasegee River at Bryson, N. C., for 1912.

[Drainage area, 662 square miles.]
Discharge in second-feet. . ?‘m{f it
@] imn
Month. . {nches on |Accu-
. . Per drainage |™6Y-
Maximum,{ Minimum.{ Mean. squar.e aren).
6,350 995 1,780 2.69 3.10 | B,
6,920 1,130 2,210 3.34 3.60 | B.
15,500 2,160 3,870 5.85 6.74 | C.
5,800 1,990 3,200 4.83 5.39 | B.
4,110 1,350 2,340 3.53 4.07 | B,
3,900 1,060 1,540 2.33 2.60 | B,
3,290 1,060 1,760 2,66 3.07 | B.
2,340 810 1,230 1.86 2.14 | A,
4, 560 650 984 1.49 1.66 | A,
1,200 850 782 1.18 1.36 | A.
1,420 550 735 111 1.24 | B,
3,000 600 1,100 1.66 1.91{ B.
15, 500 550 1,790 2.70 36.88

Note.—See footnote to table of daily discharge and discussion under ¢ Accuracy’’ in station description.
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.—June 26, 1896, to August 8, 1897; October 19, 1897, to December
31, 1912.

Drainage area.—410 square miles.

Gage.—Chain gage attached to downstream side of bridge. Original wire-rope gage
was near the same point on bridge. Datum unchanged since October 20, 1897.
Record of datum of former gage was lost when wire rope broke August 8, 1897.

Channel.—Permanent; rough; rock bottom at measuring section. Controlling bar
below is of less permanent nature, being of rock and gravel. Rebuilding railroad
bridge piers 80 feet downstream has also changed channel and relation of gage
height to discharge to some extent.

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

Winter low.—Ice does not affect the relation of gage height to discharge.

The following discharge measurement was made by W. E. Hall:
September 12, 1912: Gage height, 5.22 feet; discharge, 345 second-feet.
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TENNESSEE RIVER BASIN.,

Daily gage height, in feet, of Hiwassee River at Murphy, N. C., for 1912.

[Miss Willie Mingus, observer.]
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Nore.—Daily discharge computed from a rating curve well defined between 270 and 3,290 second-feet

(gage heights 5.1 and 7.7 feet), above which it is poorly defined.
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Monthly discharge of Hiwassee River at Murphy, N. C., for 1912.

[Drainage area, 410 square miles.]

Discharge in second-feet. (gméf ff
e n
Month. Per inches on I‘;%‘;“’
Maximum, | Minimum. | Mean. | square d’;‘.ie’;‘;ge
mile, *
3,660 590 1,040 2.54 2.93 | B.
3,470 710 1,420 3.46 3.73 | B.
12,700 1,220 2,510 6.12 7.06 | C.
2,430 1,170 1,620 3.95 4.41 1 A,
3,470 710 1,230 3.00 3.46 | B.
2,130 590 900 2.20 2.46 | A.
6, 860 630 1,550 3.78 4.36 | B.
1,270 391 607 1.48 L71} A.
3,660 335 553 1.35 1.51 | A.
1,070 335 452 1.10 1.27 | A.
710 370 443 1,08 1.20 | A.
1,550 370 589 1.4 1.66 1 A. .
12,700 335 1,080 2.63 35.76

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 December 31, 1911.

Drainage area.—1,180 square miles.

Gage.—Vertical staff attached to a tree on right bank 150 feet above the bridge. On
August 3, 1911, the gage was raised 0.10 foot to agree with the original datum.

Channel.—Section is in a pool above a rock ledge diagonally across the river. At
lower end of ledge is a small corn mill with some addition to the natural dam,
probably varying in extent.

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

Winter flow.—Ice does not affect the relation of gage height to discharge.

Artificial control.—None above. The small mill below may affect the low-water
flow.

The following discharge measurement was made by W. E. Hall:
September 10, 1912: Gage height, 1.28 feet; discharge, 1,020 second-feet.
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TENNESSEE RIVER BASIN.
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Monthly discharge of Hiwassee River at Reliance, Tenn., for 1912.

[Drainage area, 1,180 square miles.)

Discharge in second-feet. (dRu"tf ?,
e n
Month. Per | incheson ;‘a‘é‘z‘l‘
i Mean. | square inage v
Maximum. | Minimum. . quar ares).
JLES YT R 12,000 1,330 2,770 2,35 2.71 | B,
JOL10) 41 1) o 12, 400 1,660 4,060 3,44 3.71 | B.
March.... .- 31,600 3,200 6,120 5,19 5.98 1 C.
April 9, 550 3,080 4,930 4.18 4.66 | B.
ay. 7,660 1,580 3,350 2.84 3.27 | B.
June. 4,910 1,580 | 2,50 2.19 2.44 | B.
July . oo 4,600 1,490 2,810 2.38 2.74 | B.
August. .. 2,600 1,110 1,570 1.33 1.53 | A.
September , 010 850 1,310 L11 1.24 | A,
October. . 5, 560 910 1,350 1.14 1.31 | A,
November .. 2,710 975 1,170 .992 111 | A,
December.........ocirrriniirranasanans 4,010 975 1,610 1.36 1.57 | A.
The Year-...omenmeeeanennnnnn. 31,600 850 2,800 2.37 32.27

OCOEE RIVER AT COPPER HILL, TENN.

Location.—At new highway bridge recently built on site of suspension footbridge,
from which discharge measurements were formerly made, in town of Copper
Hill, Tenn., one-half mile above the mouth of Fightingtown Creek.

Records available.—March 21, 1903, to December 31, 1912.

Drainage area.—374 square miles.

Gage.—Chain gage attached to upstream gide of the bridge, installed August 2, 1911.
'This gage is near the location of the original sloping gage, a portion of which was
cut away for the bridge pier. A temporary vertical staff gage was set Septem-
ber 16, 1910, to read the same ag the original sloping gage, and the standard chain
gage was set August 2, 1911, to read the same as the temporary gage. The chain
gage should therefore read the same as the original sloping gage, i. e., both refer
to the same datum. On August 2, 1911, a discrepancy of 0.10 foot between the
bench mark and the two gages was found by wye levels, the gages being too high
by that amount. It has been assumed that the error was made in the original
levels and the recorded elevation of the bench mark changed to agree with the
gages. The discharge measurements have been referred to the gages, and so the
records of discharge need no revision.

Channel.—Is not permanent, but the relation of gage height to discharge has remained
fairly constant.

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

Winter flow.—Ice does not affect the relation of gage height to discharge.

Accuracy.—A new discharge rating curve was used 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 (before this report
was prepared) and the new curve is 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). The highest discharge measure-
ment prior to 1913 was at gage height 3.4 feet, whereas two of the 1913 measure-
ments are at a stage of about 7.5 feet. Errors in estimates of discharge published
for previous years, due to what now appears to have been erroneous extensions
of the discharge rating curves used, are less than 10 per cent below discharge
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TENNESSEE RIVER BASIN,
Mar. | Apr. | May. | June.

Feb.

discharge measurement was made by W. E. Hall:

Jan.

o

wing

Daily gage height, in feet, of Ocoee River at Copper Hill, Tenn., for 1912.

Day.

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. 12) from the 1912 data published below. The data for 1911 published in
1912 rating curve should probably have been used beginning about October 17,

1911.
The follo

Water-Supply Paper 303 are within the accuracy ratings assigned, but the new

September 11, 1912: Gage height, 0.93 foot; discharge, 465 second-feet.
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Daily discharge, in second-feet, of Ocoee River at Copper Hill, Tenn., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
B 1,560 | 1,110 | 1,400 | 2,300 | 1,720 { 1,110 975 975 465 545 600 415
oLl 1,180 | '975| 1,400 | 2,220 | 1,560 | 1,040 | 910 | 720| 440 | 490| 518 | 440
B 975 845 | 1,400 | 1,960 | 1,400 975 975 660 440 465 490 415
o 845 780 | 1,400 | 1,880 | 1,480 | 1,110 845 600 440 720 465 415
[ 780 780 [ 1,400 | 1,720 | 1,400 { 1,040 | 1,260 660 465 600 465 660
|, 720 780 | 1,560 | 1,640 | 1,400 975 | 1,400 600 490 545 1, 400
S, 720 780 {1,400 | 1,720 { 1,480 | 1,110 845 600 490 545 975 845
- S 780 7 1,330 | 1,560 | 1,480 975 660 490 490 845 720
| 1, 260 690 | 1,330 | 1,480 | 1,400 910 750 690 490 440 660 660
0. 845 | 660 | 1,260 | 1,480 ['1,260 | 845 | 845] 975| 440| 440| 600| 630
Mol 780 780 | 1,180 | 1,400 | 1,260 910 545 750 440 465 545 600
1. 750 | 780 | 1,260 (1,400 | 1,260 | 845 | 845| 660| 440) 465} 545| 600
. 720 690 | 1,260 | 1,330 | 1,180 845 845 630 390 440 630 545
4. 690 1,260 [ 1,330 | 1,110 | 1,400 | 545 | 600| 415| 720| 60| 545
5. 600 | 2,910 | 4,780 [ 1,800 | 1,110 { 1,720 | 975| 660 | 660 630| 600 546
16, oo 660 | 2,050 | 2,560 | 1,880 | 1,110 | 1,330 975 600 630 545 545 518
17 e 660 | 1,400 | 2,050 | 1,720 | 1,040 | 1,260 975 600 545 490 490 518
I8 660 1,330 | 1,720 | 1,480 | 1,040 845 | 1,110 600 720 465 440 545
19 750 | 1,260 | 1,560 | 1,260 975 720 630 660 | 1,560 440 600
b | FE O 660 | 1,110 | 1, 1, 260 975 910 | 1,110 600 440 | 1, 440 545
b1 R, 660 | 1,880 | 1,400 | 1,260 975 845 | 1,040 545 440 780 440 518
b U, 600 | 1,800 { 1,330 | 2,480 975 845 975 11,110 | 1,180 720 40 518
2Bt 572 [ 1,260 | 1, 2,050 910 780 | 910| ‘720 (3,970| 600| 440 660
. S 545 | 1,330 | 3,300 | 1,640 910 975 910 630 | 1,110 545 440 845
95 enainns 545 | 1,640 | 2,050 | 1,400 | 910 {1,560 | 910] 600 | '845| 490| 440 660
26, e 545 13,100 1 1,720 | 1,330 | 1,260 | 1,720 845 545 720 490 440 600
b1 S 545 | 2,640 | 1,560 | 2,390 | 1,720 | 1,480 780 518 720 490 440 660
P P 545 11,960 | 1,800 | 1,880 | 1,880 { 1,110 720 518 660 465 440 600
20 e 2,390 | 1,560 | 8,100 | 2,140 ] 5,390 720 518 660 465 440 600
30........ PR 2,220 1,960 | 1,720 975 720 490 630 465 415 Kt
) PO 1,330 \.......1 2,390 [....... 1,330 |.......} 660} 465 |....... 465 §....... 910

NoTE.—See “Accuracy” in station description.

Monthly discharge of Ocoee River at Copper Hill, Tenn., for 1912.

[Orainage area, 374 square miles.]

Discharge in second-feet. ( guntf ?
epthin -
Month. per | incheson tggc{
N drainage ¥y
Maximum. | Minimum.| Mean. | square area)
mile. .
2,390 545 874 2.34 2.70 | A.
3,100 660 1,320 3.53 3.81 | A.
8,100 1,180 1,970 5.27 6.08 | B.
2,480 1,260 1,710 4.57 5.10| A.
5,390 910 1,410 3.77 4.35| A.
1,720 720 1,060 2.83 3.16 | A.
,400 545 895 2.39 2.76 | A.
1,110 465 649 1.74 2.01 ] A.
3,970 390 698 1.87 2.09 | B.
1,560 440 583 1.56 1.80 | A.
975 415 527 1.41 L57] B,
1,400 415 629 1.68 1.94 | A,
8,100 390 1,030 2.75 37.37

@ See “Accuracy” in station description.
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MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made in the Ohio
River basin in 1912:

Miscellaneous measurements in Monongahela River basin in 1912.

[By H. P. Drake, an engineer of the West Virginia Development Co.]

. . Discharge
Date. Stream. Tributary to— Locality. hgiz%& cl?afrsée Dr:::x;ge per sgum‘e'
. . . e

Feet. | Sec.-ft.| Sq. miles.| Sec.~ft.

Aug. 24 | Cheat River...| Monongahela | At highway bridge 3 2.93 704 716 0.98
River, miles below the con-
fluence of Shavers ana

Dry forks and 2 miles
due north of Parsons,
W.Va.

A |..... s (R R s [ S A, s (S 2.93 708 2716 .99
Dec. 20 |..... s SO I (i T S U B P 2.60 454 e 716 .63
e Determined by West Virginia Development Co.

Miscellaneous measuremenis on New and Green rivers in 1912.
[By C. T. Bailey.]
. . Discharge
. G- Dis- |Drainage
Date. | Stream. | Tribuiary to— Locality. height. | charge. | area. por square

Feet. | Sec.-ft.| Sq. miles.| Sec.-ft.

Sept.23 | New River....| Ohio River....| Newbern,Va............ (a) 3,470 2,390 1.45

June 10 | Green River...|..... do.........| Rockport, Ky... P N () 1,910 6,080 .314
8 |..... L [ R PR do.........| Livermore, Ky.......... () 2,400 7,260 .331

o Water surface 27.66 feet below top of upstream bar of lower chord, 2 feet to right of third vertical from
left end of bridge, u tream
fbﬂ?/‘a’o&r surface 43.9 feet below top of upstream girder of third-floor beam to left of pier under left end
of drawspan.
[ Watelr) surface 35.4 feet below top of third floor beam from right abutment at upstream end.

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.
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Swummary of discharge, in second-feet per square mile, for river stations in the Ohio River
drainage basin tn 1912.

A
Station. g% s WL G RN I L I ™
ES Z2la8l&|s 2| s18]g|8
i Q
&° |82 8|%|8 g 21Z1&(18|2]8]5
S8q. mi.
Allegheny River at Red House, N.Y_.| "1,640(0.98/0.34;3.375.781. 98/0. 30/0. 29/0. 1.55/1. 84/1.64
Allegheny River at Kittanning, Pa....| 9,010/1.45(1.32(4.70/5.05{2.091 .40} .62| . 1,4011.6211,94
Kiskiminetas River at Avonmore, Pa. . 1.720|1. 87/2. 5516. 45/2. 77/2. 31|1. 55(2. 85/1. 1.24/1.16/2.47
Blacklick Creek at Blacklick,Pa...... 386{1. 75(2. 61/6. 69|3. 15/2. 35(1. 78(2. 05]1. 1.08/1.612. 58
Tygart River at Belington, W. Va.... 390/3. 13(3. 13(4. 9512.02(3. 21} . 7715.13] .63 .85(1.1912. 16
Tygart River at Fetterman, W. Va....| 1,340/3. 1112.96/5. 09(1. 952. 52{ . 68/3. 76{ . . 89]1.20/2. 00
est Fork River at Enterprise,W. Va. 7502. 21|2. 67)4. 53(1. 52¢ .67) .22i1.77] . .31 .7311.35
Cheat River near Moréantown, W.Va.| 1,380[2.57|4.36/6. 89/2. 52{2. 9811. 09i5. 59(1. 2412. 13} .73(1. 68]1.46(2. 77
New River at Radford, Va............ 2,7201.04{1.643. 32/2. 03/2. 32(1. 101. 12} .89} .94 .73 .66/1.37
Greenbrier River at Alderson, W. Va..| 1,340(1.66[2. 62/5. 19]2.21\2.99( .37| .78| . 16| 57 .78[1.49
Dix River near Burgin, Ky......... . 416(3.70[3. 51/7.09]3. 61|2.43( .23|1.24| . 42| 1.80[2.06
Embarrass River near Oakland, Ill.... 535( .65) .82[3.50(2.34/1.31| .26] .19 .14 02 .02|....
Embarrass River at Ste, Marie, I1... .| 1, 540( .61 .77]2.58(2.01/1.43| .36( .88 .41 A1) .07....
East Branch of White River at Shoals,
1.64]4.4913.65|2. 98! .45] .76} .65 .20 .16]1.42
.04]1.7715.76/3.37| .76]1.42(1.00 100 .02, ...
( at Asheville, N.C. 987|1. 87[2. 56]4. 06/3. 03(2. 62|2. 12;2. 42|1. 58{1. 59|1. 18]1.26/1.31/2. 13
Tennessee River at Chattanooga, Tenn.| 21,400[1.87|2. 52(4.02|4.28]2. 75/1. 34[1. 62{1. 06| .56/1.11/1.87
South Fork of Holston River at Bluff
City, Tenn...ooociieieeiananaannn 82811.6712.25(4.3113.792.43; .92|1.28} .97| .42} .51] .63]1.65
Holston River near Rogersville, Tenn..| 3,060|1.30/1.76/3. 59(3.46(1. 96| .87|1.17} . . 46] .60]1.41
Little Tennessee River at M’cGhee,
= N 2,470(2. 81/3. 83]5. 95|5. 55/3. 69/2. 26/2. 62/ 1. 1.15(1.912.86
Tuckasegee River at Bryson, N.C..... 662(2. 69(3. 34/5. 854. 833. 53(2.33|2. 66| 1. 1.11/1.66/2. 70
Hiwassee River at Murp! y,l’\I.C... . 410/2. 54/3. 46/6. 12[3. 953. 00{2. 20/3. 78/1. 48] 1.08[1.44/2.63
Hiwassee River at Reliance, Tenn..... 1,180{2. 353. 44(5. 19{4. 18/2. 84(2. 19{2. 38/1.33 .99(1.3612.37
Ocoee River at Copper Hill, Tenn. ... . 37412.34/3. 53|5.27|4. 57(3. 77|2. 83]2. 39/1. 7: 1.4111.68/2.75




Accuracy, degree of.
Acre-foot, definition. ...
Alderson, W, Va., Greenbrier River at.. 56-57, 116

Allegheny River at Kittanning, Pa...... 16-18,116
at Red House, N. Y................. 14-16,116
Allegheny River basin, measurements in.... 14-22
Allingdale, W. Va., Gauley River at........ 58
Allisonia, Va., Big Reed Island Creek near.. 49
Appropriations, amount of.................. 5
Artington Heights, Ohio, Mill Creek at...... 71
Asheville, N. C., French Broad Riverat.. 90-92,116-
Authorityforwork. .. .........o.cooiii. 5-6
Avonmore, Pa., Kiskiminitas River at.. 19-20,116
B.
Bailey,C. T.,workof. . .....covieienarnennn 14
Barrackville, W, Va., Buffalo Creek at...... 31
Batchelder,C. L., work of................... 14
Belington, W, Va., Tygart Riverat...... 23-24,116
Belva, W. Va., Gauley River near.......... 59-60
Big Reed Island Creek near Allisonia, Va.... 49
Blacklick Creek at Blacklick, Pa....... 20-22,116
Blevins, Tenn., Doe River at.......... eewe. 101
Bluestone River at Lilly, W, Va...... ceraen 53
near True, W.Va.....ccooeeieenainuanean 54
Bluff City, Tenn., South Fork of Holston
River a.t ................
Brushton W, Va.,Coal Riverat...
Bryson, N. C., Tuckasegee Riverat.. .. 106-108,116
Buckhannon Riverat Hall, W.Va.._........ 26-27
Buffalo Creek at Barrackville, W, Va....... 31
Burgin, Ky., Dix River near............ 74-76,116
C.
Carmi, Ill., Little Wabash River af......... 86-87
Carr, L. 8., work of .. . ccovmniiiminiiiianiaianas 14
Casselman River at Confluence, Pa......... 37-38

Chattanooga, Tenn., Tennessee River at. 94-06,116
Cheat River near Morgantown, W, Va... 31-34,116

near Parsons, W.Va............. 115
Cherry River at Richwood, W. Va.. 61
Cinginnati, Ohio, Mill Creek at...... 71-72
Clarksburg, W, Va., Elk Creek near........ 29-30
Clay City, Il.., Little Wabash River near.... 84-85
Clendenin, W, Va., Elk Riverat........ 65-66
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