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

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

AUTHORIZATION AND SCOPE OF WORK.

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

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

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

The work was begun in 1888 in connection with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have carried
the following item and appropriations:

For gaging the streams and determining the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1914.

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

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

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

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

to time.
PUBLICATIONS.

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

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

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

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

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

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



PUBLICATIONS.

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

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

B 131..

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

.| Descriptions, measurements, ratings, an

R Monthly discharge (a.lso for many earlier years

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

-{ Descriptive information ODLY e oeeoaemeeeeeamaeemmn e

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

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

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

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

. Descmptmns measm'ements ratings, and monthly discharge

(also some long-tlme recor(fs)

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

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

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

Mon y discharg

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

Monthly discharge

Montﬁy disch:
Comy lete data

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

1893.
1893 and 1894.
1895.

1896. .
1895 and 1896.
1897.

1897.

1897.

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

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

to 1913.

from 1903 to 1913.

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

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

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

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

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

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

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

Washington, D. C.
DEFINITION OF TERMS.

The volume of water flowing in a stream—the ““run-off” or ““dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those which represent the actual quantity
of water, as run-off (depth in inches), acre-feet, and millions of
cubic feet. The units used in this series of reports are second-foot,
second-feet per square mile, run-off in inches, acre-foot, and millions
of cubic feet. They may be defined as follows: ‘

“Second-foot’’ is an abbreviation for ‘cubic foot per second’’ and
is a unit for the rate of discharge of water flowing in a stream. A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross-section 1 foot wide and 1 foot deep at an average
velocity of 1 foot a second. It is generally used as a fundamental
unit from which others are computed by the use of the factors given
in the tables of convenient equivalents (p. 10).
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““Second-feet per square mile’’ is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

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

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

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

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

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

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

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

CONVENIENT EQUIVALENTS.

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

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

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

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




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

CONVENIENT EQUIVALENTS,

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

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

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

Run-off in acre-feet.

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

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

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

Run-off in millions of gallons.

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

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

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

Run-off in millions of cubic feet.

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

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

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

wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

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

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

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

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

The table of daily gage height shows the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening, though at many
stations only one reading is made each day. At a comparatively few
stations automatic gages are used, some of which give a continuous
record of river stage in the form of a hydrograph and others a record
printed at regular intervals, from which the mean daily gage height
can be computed. The gage height given in the table represents the
elevation of the surface of the water above the zero of the gage. All
gage heights affected by the presence of ice in the streams or by back-
water from obstructions are published as recorded, with suitable
footnotes. The rating table is not applicable for such periods unless
the proper corrections to the gage heights are known and applied.
Attention is called to the fact that the zero of the gage is placed at
an arbitrary datum and has no relation to zero flow or the bottom of
the river. In general the zero is located somewhat below the gage
height of the lowest known flow, so that negative readings shall not
oceur.



14 SURFACE WATER SUPPLY, 1913, PART IH.

In the tables of daily gage height the use of zeros in the hundredths
place indicates the limits of accuracy to which the gage was read and
to which the mean daily gage height was computed. If a gage is
read to tenths or half tenths once a day or to tenths twice a day, no
zeros appear in the hundredths place for any stage. If the gage is -
read to half tenths twice a day or to quarter tenths or hundredths,
regardless of the number of readings a day, the gage heights are
published to hundredths, and zeros appear in the hundredths place,
below a certain limiting stage. This limiting stage is so selected
that the average error in the mean daily discharge, resulting from
not using the mean daily gage height to hundredths above that stage,
shall not be greater than 2 per cent. For automatic gages the allow-
able average error of the daily discharge has been taken as 1 per cent.
The selection of the percentage is arbitrary, but it should be noted
that the maximum error will in all cases be twice the average error.
In like manner half tenths are used from the hundredths limit to
another higher limit, above which only tenths are used. It is the
aim to have the gage-height observations at each gaging station
recorded to the degree of refinement required by the above method
of use, but in practice it is found necessary, in order to avoid confu-
sion in the gage observer’s record, to have the observations for all
stages recorded to the degree of refinement required for low stages,
which usually necessitates readings to hundredths of a foot.

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

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

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

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

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

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

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

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

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past the
gage, the figures showing discharge per square mile and depth of
run-off in inches may be subject to gross errors, which result from
including in the measured drainage area large noncontributing
districts or omitting estimates of water diverted for irrigation or
other use. ‘‘Second-feet per square mile” and ‘“run-off (depth in
inches)” have therefore not been computed for stations draining
areas having an annual rainfall of less than 20 inches, nor for
stations draining areas of over 20 inches of rainfall for which the
computations would probably be uncertain and misleading because
of the presence of large noncontributing districts in the measured
drainage area, of omitting estimates of water diverted for irrigation or



16 SURFACE WATER SUPPLY, 1913, PART III.

other use, or of artifieial control or unusual natural control of the flow
of the river above the gaging station. All values of ‘“second-feet per
square mile” and ‘“‘run-off (depth in inches)’’ previously published by
the Survey should be used with extreme caution, and such values in
this report should be used with care because of possible inherent
sources of error not known to the Survey.

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

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

COOPERATION.

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

DIVISION OF WORK.

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

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

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

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

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

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

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

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

STATION RECORDS.
ALLEGHENY RIVER BASIN.

ALLEGHENY RIVER AT RED HOUSE, N. Y.

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

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

Drainage area.—1,640 square miles.

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

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

Discharge measurements.—Made from downstream side of bridge.

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

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

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

Accuracy.—Records fairly good. -

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

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

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

o See “Floods” in station description.

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

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

[Drainage area, 1,640 square miles.)

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

ALLEGHENY RIVER AT KITTANNING, PA.

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

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

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

Control.—Probably permanent.

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

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

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

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

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

913.

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

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

a An engineer of the Water Supply Commission of Pennsylvania.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[Drainage area, 9,010 square miles.]

Discharge in second-feet. Run-off

(depth in

Month. Per l‘xixrc i:i on

ainage

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

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

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

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

KISKIMINITAS RIVER AT AVONMORE, PA.

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

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

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

Control.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

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

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

* Dber, January, and February.

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

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

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

o Hydrographer i, | o

o2 Feet. Sec.ft.

Dec. 86 6.43 3,310

1913,

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

Aug. 16 2.58 359

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

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

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

e River frozen over, Feb. 6-22.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

¢“Accuracy” in station description.

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

1913.

[Drainage area, 1,720 square miles.]

Discharge in second-feet.

Run-off

(depth in

Month. Per i(:im}ges on

; N rainage

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

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

a Crest discharge where available.

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

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

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

Drainage area.—386 square miles.

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

Control.—Fairly permanent.

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

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

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

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

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

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

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

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

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

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

b Creek frozen across.

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

d Ice all out of creek.

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

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

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

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

611 1,360 347 205 166 134 140 44

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

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

[Drainage area, 386 square miles.)

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

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

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

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

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

Drainage area.—390 square miles.

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

Control.—Practically permanent.

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

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

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

- 1.4 feet £0.2 foot.

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

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

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

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

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

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

NoTE.—Observer made no notes concerning

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

Sept. 80, 1918.

ice. Discharge relation probably not materially affected

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

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

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

NorEe.—See “ Accuracy ” in station deseription.

TYGART RIVER AT FETTERMAN, W. VA,
L]

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

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

Drainage area.—1,340 square miles.

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

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

Discharge measurements.—Made from downstream side of bridge.

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

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

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

30, 1913.

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

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

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

Discharge relation probably not materially affected

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

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

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

[Drainage area, 1,340 square miles.]

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

NoTE.—See “Accuracy” in station description.

WEST FORK RIVER AT ENTERPRISE, W. VA.

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

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

Drainage area.—750 square miles.

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

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

Discharge measurements.—Made from downstream side of bridge.

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

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

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



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

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

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

NoTE.—Observer made no report Concerning ice.

during the year ending Sept. 30, 1913.

Discharge relation probably not affected by ice

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

ending Sept. 30, 1913.

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

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

5.1 t0 9.0 feet).
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Monihly discharge of West Fork River at Enterprise, W. Va., for the year ending Sept. 30,
R 1

1913.
[Drainage area, 750 square miles.]

i ins d-feet.

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

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

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

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

ELK CREEK NEAR CLARKSBURG, W. VA.

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

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

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

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

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

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

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

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

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

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

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

[E. H. Smith, observer.]

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

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

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

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

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

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

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

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

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

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

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

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

L8 1.80| 7.2 4.1 2.8 2.3 1.5 1.6 2.0

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CHEAT RIVER NEAR PARSONS, W. VA.

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

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

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

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

Control.—Rocky; probably permanent.

Discharge measurements.—Made from downstream side of bridge.

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

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

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

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

Gage Dis- Gage | ' Dis-

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

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

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

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

[0. C. Callihan, observer.]

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

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

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

CHEAT RIVER NEAR MORGANTOWN, W. VA.

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

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

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

ing, to hundredths.

to 4.5, and tenths above 4.5 feet.

Papers 263 and 283,

35

Gage read daily, morning and even-

Control.—Probably permanent.

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

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

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

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

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

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

e Measurement by wading one-third mile above gage.

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

[C. F. Baker, observer.]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ending Sept. 30, 1913.

A'Va., Jor the year

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

gage heights 1.5 and 13.0 feet).

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

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

[Drainage area, 1,380 square miles.]

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

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

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

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

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

Control.—Rocky; probably permanent.

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

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

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

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

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

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

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

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

Gage Dis- Gage Dis-

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

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

) 1 B, 3.23 177

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



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

38

1911.a
1912,

21......

6

7

8 . .
9 .
100 e

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

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

30, 1911-1913—Continued.

QLR PUROE PAGAN COOOH NWROR RVOS -

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

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

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

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

Déc. 31, 1912,

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

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

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

e Interpolated.

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

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

[Drainage area, 210 square miles.]

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

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

YOUGHIOGHENY RIVER AT CONFLUENCE, PA.

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

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

Drainage area.—435 square miles.

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

Control.—Probably permanent.

Discharge measurements.—Made from upstream side of bridge.

Winter flow.—Discharge relation occasionally affected by ice.

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

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

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

Gage Dis-
Date. height. | charge.

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

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

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

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

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

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

CASSELMAN RIVER AT MARKLETON, PA.

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

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

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

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

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

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

Accuracy.—Data insufficient for estimates of discharge.

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

The’following discharge measurement was made by R. A. Boehringer, an engineer
of t