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SURFACE WATER SUPPLY OF OHIO RIVER BASIN
1919 AND 1920. |

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting records of
measurements of flow made on streams in the United States during
the years ending September 30, 1919 and 1920.

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

Provided, That this officer [the Director] shall have the direction of the 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
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following item and appropriations:

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

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

Annual appropriations for the fiscal years ending June 30, 1895-1921.

5 $12, 500. 00
1896 - e e e e 20, 000. 00
1897 t0 1900, inclusive........coioieniiiiiiiniinen 50, 000. 00
1901 £0:1902, inclusive.........oiivieiiiiii i, 100, 000. 00
1903 to 1906, inclusive.........oviviiiiaiiiiiiiialL, 200, 000. 00
1007 et i e iiee ittt e 150, 000. 00
1908 £0 1910, iNCIUSIVe. ... «v o' neeeneeenneanneeanaanns 100, 000. 00
1911 t0 1917, inclusive.....ccooceoiioiiiniiaaiennan., 150, 000. 00
B 175, 000. 00
1919 il e eeieceeeaeeeaaan 148, 244.10
1920, e e e e 175, 000. 00
£ 13 180, 000. 00

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on page 9.

Measurements of stream flow have been made at about 4,510
points in the United States and also at many points in Alaska and

1



2 SURFACE WATER SUPPLY, 1919 AND 1920, PART III.

the Hawaiian Islands. In July, 1918, 1,180 gaging stations were
being maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements were made at other
points. In connection with this work data were also collected in
regard to preclpltatlon evaporation, storage reservoirs, river profiles,
and water power in many sections of the country and will be made
available in water-supply papers from time to time.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or “dis-
charge ’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in inches, acre-feet, and millions of cubic feet.
The principal terms used in this series of reports are second-feet,
second-feet per square mile, run-off in inches, acre-feet, and millions
of cubic feet. They may be defined as follows:
~ “Second-feet” is an abbreviation for “cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross-section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

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

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

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

“Stage-discharge relation,” an abbreviation for the term “relation
of gage height to discharge.”

“Control,” a term used to designate the section or sections of the
stream channel below the gage which determine the stage-discharge
relation at the gage. It should be noted that the control may not
be the same section or sections at all stages.

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

The data presented in this report cover the two years beginning

October 1, 1918, and ending September 30, 1920. At the beginning
of January in most parts of the United States much of the precipi-
tation in the preceding three months is stored as ground water in
the form of snow or ice, or in ponds, lakes, and swamps, and thié
stored water passes off in the streams during the spring break-up. .
At the end of September, on the other hand, the only stored water
available for run-off is possibly a small quantity in the ground;
therefore the run-off for the year beginning October 1 is practically
all derived from precipitation within that year.
- The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
gives a continuous record of the fluctuations. Measurements of
discharge are made with a current meter by the general methods
outlined in standard textbooks on the measurement of river
discharge. (See Pls. I, I1.)

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the discharge from which the daily, monthly,
and yearly means of discharge are determined.

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

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

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of control, and the cause and effect of back-
water. It gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage recorders the
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mean daily discharge may be obtained by averaging discharge at reg-
ular intervals during the day or by use of the discharge integrator,
an instrument operating on the principle of the planimeter and
containing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow for the day when the mean gage height was
highest. :As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed ‘“Mean” is the
average flow in cubic feet per second during the month. On this
average flow are based computations recorded in the remaining col-
umns, which are defined on page 2.

ACCURACY -OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation, and (2) on the accuracy
of observation of stage, measurements of flow, and interpretation of
records. ,

A paragraph in the description of the station gives information
regarding the (1) permanence of the stage-discharge relation, (2)
precision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5)
methods of applying daily gage height to the rating table to obtain
the daily discharge.

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

The monthly. means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth in inches may be sub-
jeet to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information con-
cerning water diverted for irrigation or other use, or by inability to
interpret the effect of artificial regulation of the flow of the river
above the station. ‘“Second-feet per square mile” and ““ Run-off in
inches” are therefore not computed if such errors appear probable.
The computations are also omitted for stations on streams draining
areas in which the annual rainfall is less than 20 inches. All figures
representing “second-feet per square mile” and “run-off in inches”
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previously published by the Survey should be used with caution
because of possible inherent sources of error not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. « It should be borne in mind, however, that .
the observations in each succeeding year may be expected to throw
new light on data previously published.

PUBLICATIONS.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, ground waters, and quality of
waters. Most of the results of these investigations have been pub-
lished in the series of water-supply papers, but some have appeared in
the monographs, bulletins, professional papers, and annual reports.

The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose boundaries coin-
cide with natural drainage features as indicated below:

Part I. North Atlantic slope basins.
I1. South Atlantic slope and eastern Gulf of Mexico basins.
ITI. Ohio River basin.
IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico:basins.
IX. Colorado River basin.
X. Great Basin.

XI. Pacific slope basins in California.

XII. North Pacific slope basin in three parts:

A, Pacific slope basins in Washington and upper Columbia River basin,
B, Snake River basin.
O, Lower Columbia River basin and Pacific slope basins in Oregon.

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

Boston, Mass., 2500 Customhouse.
Albany, N. Y., 704 Journal Building.
Trenton, N. J., State House.
.. Asheville, N. C., 33-35 Broadway.
Chattanooga, Tenn., 37 Municipal Building
Columbus, Ohio, Orton Hall, Ohio State University.
Chicago, I11., 1404 Kimball Building.
Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Iowa, 103 Engineering Hall, Iowa State College.
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.
Helena, Mont., 52 National Bank Building.
Denver, Colo., 403 Post Office Building.
Salt Lake City, Utah, 313 Federal Building.
Idaho Falls, Idaho, 228 Federal Building.
Boise, Idaho, 615 Idaho Building.
Tacoma, Wash., 406 Federal Building.
Portland, Oreg., 606 Post Office Building.
San Francisco, Calif., 328 Customhouse.
Los Angeles, Calif., 600 Federal Building.
Tucson, Ariz., 210 Agricultural Building, University of Arizona.
Austin, Tex., State Capitol.
Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director, United States (Geological Survey, Washing-
ton, D. C.

Stream-flow records have been obtained at about 5,000 points in the
United States, and the data obtained have been published in the re-
ports tabulated on pages 7 and 8.
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Stream-flow data tn reports of the United States Geological Survey.

[A=Annual Report; B=Bulletin; W=Water-Supply Paper.]

Report. Character of data. Year.

10th A, pt. 2. ... Deseriptive information only
1k A, pt. % .| Monthly discharge and descriptive information

13th:A pt. L o N
g 4

"1884:to Sept:, 1690, -
185410 FRe A0 ML

Mean disahar%:rm second-feet . ........ 1884 to Dec., 31, 1892.
Monthly discharge (long-time records, 18 89, 1888 to Dec., 31, 1893
Description, measarements, gage heigixts,’ and ratings 1893 and 1894.

...| Deseriptive information only. ... ... .coiiiaaioiiiiiiiiiiian .-

.| Descriptions,measurements, gage heights, ratings, and monthly | 1895.

scgar e (also many data covering earlier years).

Gage heights (also gage heights for earlier gears) ................ 1896.

Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years). X

Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junetion with Kansas. .

Wi6............. Descriptions, measurements, and gage heights, western Missis- | 1897.

sippl River below junction of Missouri and Platte, and west-
ern United States.

Wth A, pt.4..... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records).
7 Measurements, ratings, and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River.
W28l Measurements, ratings, and gage heights, Arkansas River and | 1898,
western United States.
20th A, pt.4..... Monthly discharge (also for many earlier years)..........c.-.... 1808.
Descrigtions, measurements, gage heights, and ratings . . . .| 1899,
.{ Monthly diseharge.....coeeeeeeerioernioieennannecanans 1899,

301 to 312, 1911,
321 to 332 1912,
351 to 362 1913.
381 to 394 1914.
401 to 414 1915.
431 to 444 1916.
451 to 464 . .| 1917,
471 to484.. ... ...[ 1918,
Fi10) SRR T A PO’ [ R 1919 and 1920.

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

The records at most of the stations discussed in these reports ex-
tend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1920. The data for any particular station will be found in the
reports covering the years during which the station was maintained,
For example, data from 1902 to 1920 for any station in the area
covered by Part IIT are published in Water-Supply ‘Papers 83, 98,
128, 169, 205, 243, 263, 283, 303, 323, 353, 383, 403, 433, 453, 473, and
503 which contain records for the Ohio River basin for those years.
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SURFACE WATER SUPPLY, 1019 AND 1920, PART III. 9

- COOPERATION.

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

The work in. Pennsylvania was done in cooperatmn Wlth the. State
Water Supply Commission, T. J. Lynch, secretary.. /The. Usited
States Engineer Corps also cooperated with the Water Supply Com-
migsion in maintaining the stations on Allegheny River at Franklin,
Chartiers Creek at Carnegie, and Connoquenessing Creek near Hazen,
Pa. The Carnegie Steel Co. cooperated in maintaining the station
on Shenango River at Sharon, Pa.

The work in West Virginia was done in cooperation with the
State Geological Survey, I. C. White, State geologist. The United
States Engineer Corps also cooperated in maintaining six stations
in the Monongahela River basin, and furnished base data for twelve
additional stations in the State

The stations on Little Beaver and Yellow creeks in Ohio were
maintained in cooperation with United States Engineer Corps, by whom
base data were furnished for ten additional stations in that State.

Work on five gaging stations in Kentucky was done in cooperation
with the State Geological Survey, J. E. Barton and W..R. Jillson,
State geologists. Base data for all other stations in that State were
furnished by United States Engmeer Corps.

Work in Illinois was carried on in cooperation with the. dwlsmn of
waterways of the Department of Public Works.

Work in Tennessee after January 1, 1920, was done in coopera-
tion with the State Geological Survey, Wilbur A. Nelson, State
geologist.

In September, 1920, a three-party agreement was entered into
by the Chief of Engmeers United States Army, the State. geologist
of Tennessee, and the Director of the United States; Geplogical
Survey, for work in the Tennessee River basin. Maj. Harold C.
Fiske, in charge of the United States Engineer office at Chattanooga,
Tenn., represented the United States Engineer Corps in the execu-
tion of work under this agreement. Most of the office work and
computation of records for stations in the Tennessee River basin as
published in this report were made after the cooperative agreement
was entered into, and employees of the United States Engineer office
at Chattanooga assisted in the work.

The Tennessee Power Co. cooperated in maintaining five stations
in the Hiwassee and Caney Fork basins and the Embree Iron Co. paid
the gage reader on Nolichucky River at Embreeville, Tenn.

The North Carolina Geologlcal and Economic Survey cooperated
in mamtammg stations on North Toe, Nantahala, Valley, and Not-
tely rivers.

The Alabama Geological Survey, Eugene Allen Smith, State
geologist, rendered financial assistance in connection with the stations
on Elk River near Elkmont and on Bear Creek near Red Bay, Ala.
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DIVISION OF WORK.

Data for Allegheny River at Red House, N. Y., were collected
and prepared for publication under the direction of C. C. Covert,
district engineer, assisted by M. H. Carson, J. W. Moulton, A. H
Davison, Otto Lauterhahn, and B. F. Howe.

Data, for stations in Pennsylvama were collected and prepared
for publication under direction of O. W. Hartwell, district engineer,
assisted by B. J. Peterson and engineers of the State Water Supply
Commission as follows: R. A. Boehringer, R. H. Hosmer, R. J.
Ferris, H. L. Landis, J. M. Snavely, and B. J. Lichty.

Data for stations in Virginia, West Virginia, and Ohio were col-
lected and prepared for publication under direction of G. C. Stevens,
district engineer, assisted by B. J. Peterson, B. L. Bigwood, J. J.
Dirzulaitis, V. B. Lamoureux, and J. S. S. Jones.

Data for stations in Illinois were collected and prepared for pub-
lication under the direction of W. G. Hoyt, district engineer, assisted
by H. C. Beckman, H. J. Dean, and H. E. Grosbach.

Data for stations in Kentucky were collected and prepared for
publication under the direction of G. C. Stevens, district engineer,
until January 1, 1920, and W. R. King, district engineer, after that
date, assisted by J. S. S. Jones, V. B. Lamoureux, and Warren
Withee.

Data for stations in Tennessee, North Carolina, Georgia, and
Alabama were collected under the direction of C. G. Paulsen, dis-
trict . engineer, until June, 1919, Warren E. Hall, district engineer,
after that date, and Warren R. King, district engineer for Tennessee,
after January 1, 1920. A. H. Condron and L. J. Hall assisted in
collecting the data and Warren Withee, Reginald Waldo, Duncan
Charlton, and Effie Mae Tiller assisted in preparing the records for
publication. -

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

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

Locarion.—At highway bridge in Red House, Cattaraugus County, 5 miles below
Salamanca and 13 miles above boundary between New York and Pennsylvania.
Conewango Creek, outlet of Chautauqua Lake, enters Allegheny River in Penn-
sylvania 30 miles below station.

DRAINAGE AREA.—1,640 square miles.

RECORDS AVAILABLE.—September 4, 1903, to September 30, 1920.

Gage.—Gurley 7 day graph water-stage recorder on left bank just below highway
bridge; installed September 3, 1917. Prior to this date, chain gage attached to
the upstream side of bridge near left end. Recorder inspected by W. E. Coe.

Di1SCHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading.

CHANNEL AND coNTROL.—Coarse gravel; occasionally shifting. Current swift for
medium and high stages, slow at low stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September

30, 1919, 10.12 feet at noon May 23 (discharge, 21,400 second-feet); minimum
stage, 3.18 feet at 2 p. m. July 21 (discharge, 312 second-feet).

Maximum stage recorded during year ending September 30, 1920, 11.95 feet at
8 a. m. March 15 (discharge, 31,500 second-feet); minimum stage, 3.10 feet Septem-
ber 26, 27, and 28 (discharge, 260 second-feet).

1903-1920: Maximum stage recorded, 12.7 feet March 26, 1913 (discharge,
40,000 second-feet); minimum-stage, 2.7 feet several days in December, 1908
(discharge, about 100 second-feet). '

Ice.—Stage-discharge relation affected by ice.
ReauraTioN.—Low-water flow may be slightly affected by the operation of several

small power plants above Salamanca. A storage reservoir on the divide between
Oil Creek, a tributary of Allegheny River, and Genesee River, a tributary of
Lake Ontario, was formerly used for supplying water to the Erie Canal system
through the abandoned Genesee River canal and Genesee River. This reservoir
is no longer used for canal purposes and all the water is turned into the Alle-
gheny through Olean Creek.

Accuracy.—Stage-discharge relation practically permanent between dates of shifting

affected by ice during winter of 1919-20. Rating curve well defined between 300
and 900 second-feet and between 6,000 and 15,000 second-feet. Operation of
water-stage recorder fairly satisfactory. Daily discharge ascertained by apply-
ing to rating table mean daily gage height determined by inspection of recorder-
graph. Records good except for periods when the stage-discharge relation was
affected by ice when records were fair.

Discharge measurements of Allegheny River at Red House, N. Y., during the years ending

Sept. 30, 1919 and 1920.

Ga Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1919. Feet. | Sec.t. 1920, Feel. | Sec.-ft.
Apr. 18 [ M. H. Carson... 6.01 5,670 || Jan. 21 | Covert and Lauterhahn| a 4,17 575
May 17} J. W Moulton. ...] 6.46] 6,820 | Feb. 19 | Otto Lauterhahn....... o 4,50 694
June 18 [..... L+ (TR 3.77 905 || Mar. 29 |..... s O T 6.42 | 6,520
Oct. 2 | Davison and Howe.....| 3.23 324 || June 8| B.F.Howe.....c...... 3.52 625

o Stage-discharge relation affected by ice.

22926—24—wsp 503——2
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Daily discharge, in second-feet, of Allegheny River at Red House, N. Y., for the years
: ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
1918-19. -

Tooo.o.... ...| 1,460 | 8,070 | 1,770 | 3,750 | 1,370 | 3,230 | 1,870 | 2,680 | 2,480 | 848 528 | 1,720
2eeanns 1,380 | 6,690 | 1,560 | 7,910 | 1,030 | 3,660 | 1,790 | 2,980 | 2,000 | 727 | 645 | 1,380
| S, ...} 1,500 | 5,560 | 1,580 | 6,6! 1,070 | 2,600 1,720 | 2,980 | 1,770 | 635 566 | 1,660
[ T .1 1,690 | 5,420 | 1,610 { 5,030 | 1,310 | 2,310 | 1,720 | 2,880 | 1,560 576 454 | 1,580
Beeeeeninnn 1,610 | 5,970 | 1,520 | 3,900 | 1,180 | 2,440 | 1,910 | 3,200 | 1,400 | 500 | 400 | 1,360
[ T 1,540 | 4,640 | 1,460 | 3,200 | 980 | 2,880 | 1,940 | 2,980 | 1,360 | 481 | 1,180 | 1,160
Teeeeennns 2,640 | 3,780 | 1,420 | 2,980 | 882 | 2,800 | 1,820 | 2,980 | 1,360 | 490 2, 930
L I, 3,000 | 3,200 | 2,390 | 3,090 { 905} 2,620 2,220} 3,420 1,320 | 509 | 1,270 836
[ IR 2,620 | 2,830 | 5,030 | 2,880 | 790 | 4,030 | 4,520 | 3,420 | 1,310 | 454 | 980 748
0........... 2,310 | 2,700 | 3,780 | 2,040 | 859 | 6,400 | 7,030 | 10,400 | 1,480 { 427 | 769 665
Ho.......... 2,020 | 2,520 | 3,090 | 1,940 870 | 5,290 | 11,000 | 18,800 | 1,250 | ~ 645 645 605
2. 1,860 | 2,160 | 3,200 | 1,690 | 824 | 4,270 | 14,100 | 15,400 | 1,020 738 556 605
........... 1,970 | 1,960 | 3,090 | 1,610 | 1,070 | 3,900 | 10,600 | 11,400 | "870 | 528 | 509 685
4. ... 1,870 | 1,840 | 4,400 [ 1,740 | 1, 3,000 | 8,900 | 8,560 | 802 427 481 635
5. ..{ 1,770 | 1,690 | 6,840 | 1,970 | 1,940 | 2,680 | 6,990 | 8,070 824 427 436 538
) L, 1,610 | 1,550 | 5,970 | 1,870 | 1,940 | 2,860 | 6,260 | 5,1 1,020 576 400 490
jv R 1,440 | 1,890 | 4,900 | 1,660 | 1,720 | 5,200 | 5,830 | 5,970 | '918 | 509 | 438 454
L IR 1,310 | 3,200 | 4,020 | 1,560 | 1,310 | 7,140 | 5,290 | 7,140 |- 980 | - 418 | 3,110 427
19, 1,300 | 5,030 | 3,420 | 1,550 | 1,190 | 6,600 | 4,640 | 5,700 | 780 | 352 | 4,140 400
20...........| 1,300 | 5,160 | 2,880 | 1,370 | 930 5,200 | 4,020 | 5,650 | 696 332 | 3, 392
/1 PO, 1,500 | 4,900 | 2,580 | 1,360 | ®59 | 4,520 | 3,900 | 13,200 } 1,910 | 325 | 2,600 445
22 1,500 | 4,400 | 2,240 | 1,320 900 | 3,900 | 3,420 18, 1,580 | 1,780 | 1,940 556
B .1 1,400 | 3,780 | 1,740 | 1,480 | 950 | 3,310 | 2,880 | 20, 1,030 | 2, 1,560 743
........... 1,400 | 3,200 | 1,550 | 2,640 | 1,000 | 2,860 | 3,420 | 19,800 | 790 | 1,600 | 1,270 727
25 ... 1,300 | 2,800 | 1,870 | 2,700 | 1,100 | 2,520 | 3,540 { 16,800 | 675 | 1, 1,140 605
2,460 | 1,550 2,270 | 3,200 | 12,500 | 790 | 848 | 1,210 518
2,150 | 2,680 2,110 | 3,310 | 9,250 | 1,440 | 696 | 1,030 463
1,960 | 3,310 2,330 | 3,310 | 6,840 | 1,770 665 445
2,020 | 2,980 2,330 | 3,420 | 4,900 | 1,380 645 870 400
2,040 | 2,980 2,160 | 2,980 | 3,780 | 1, 605 813 378
....... 2,460 2,02 {........| 2,880 .. ....| 518|1,220.......

. ' |
7,440 | 4,400 550 | 3,400} 5,200 | 645| 905| 615 472
8,560 | 3,540 | 460 | 600| 550 | 3,200| 5,030| 45| 665| 585 436
7,910 | 2,880 500 650 550 | 3,090 | 4.270 625 526 5565 400
6,840 [ 2,580 | 550 | 700 700 | 2,880 | 3,530 | 625| 526 | 490 384
6,540 1 2,250 | 480 | 800| 2,800 2,840 | 3, 605 472 346
5,560 | 2,020 | 500| 850 9,000 2,980 | 2,640 575! 400| 400 384
4,400 | 2,040 | 420 | 850 11,000 | 3,090 | 2,270 | 595 418 | 384 585
3,540 | 2,110 | 360 | 850 9,500 2,840 2,020| 575, 585 | 384 565
2,980 | 2,910 | 380 | 800| 9,000 | 2,600 | 1, 52 | 801 472
2,520 | 5, 440 | 800 9,000 | 2,480 1,6601 490 | 905 | 427 418
2,640 | 4,430 | 500 800 | 8,000 | 2,350 1,640 454 | 685 661 384
980 | 3,310 | 500| 800| 6,999 | 2,310 | 2)200| 445| 565 790 454
680 | 5,570 500 850 | 8,420 | 2,400 { 1,990 436 481 625 725
350 | 6,540 440 900 | 18,400 | 2,400 | 1,640 1 454 818 768
130 | 5,290 460 850 | 30,600 ; 2,640 | 1,550 472 436 | 2,080 635
940 | 4,020 | 500 | 750 | 22,900 | 3,660 | 1,440 | 517 | 409 | 1,840 481
800 | 3,310 500 750 | 18,800 | 4,400 { 1,300 801 334 | 3,030 392
670 | 2,620 500 750 1 15,000 | 4,020 | 1,190 | 1,630 368 | 4,770 360
580 | 2,440 550 700 | 11,700 | 3,540 | 1,140 | 1,740 590 | 3,310 311
430 | 2,080 | 550 | 700 | 8,560 | 3,090 | 1,120 | 1,140 | 1,310 | 2,200 304
300 1,900 | 600 600| 6,690 2,080 | 1,360 | 881 | 917 |1,630 290
300 1,700 | 600 600 | 5,700 | 3,310 | 1,500 738 801 | 1,360 200
460 | 1,600 600 600 | 5,420 3,090 1, 635 917 | 1,160 272
740 | 1,300 600 600 | 6,260 3,310 1,270 625 | 2,540 991 280
660 | 1,100 600 550 | 7,200 3,660 1,190 615 | 3,570 834 266
770 | 1,200 | 600 | 550 | 8,560 | 4,020 | 1,030 | 585 (1,950 | 725 260
620 950 650 550 | 8,900 | 4,640 917 517 | 1,370 655 260
770 | 900| 650 | 550| 7,760 | 5,290 823 445 | 1,040 499 260
140 800 650 550 | 6,400 | 4,900 768 418 845 535 311
640 750 650 |....... 5,000 | 5,160 685 614 695 535 408
....... | 750 | 650 |.......| 4,000 |........ 635 [.......] 665 526 |.......

Norte.—Discharge, Dec. 21, 1919, to Mar. 11, 1920, determined from gage heights corrected for ice effect
on basis of 2 discharge measurements and study of gage-height graph and weather records. Discharge,
Oct. 19-26, 1918, Feb. 22-27, and Dec, 18-20, 1919 %&ar. 30, to Apr. 2, 1920, estimated on basis of comparison
with records for Cattaraugus Creek at Versailles.
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Monithly discharge of Allegheny River at Red House, N. Y., for the years ending Sept. 30,
1919 and 1920.
{Drainage area, 1,640 square miles.]

Dischar; second-feet.

Month. geln Run-off in
Mean Per na:ﬁuare inches, -

2,110 1.29 1.49

, 520 2.15 2,40

2,900 1.77 2.04

2,560 1.56 1.80

1,160 .708 .74

3,540 2.16 2.49

4,580 2.79 .1

8,360 5.10 5.88

1,260 .768 .86

780 715 . 436 .50

140 1,220 744 .86

720 753 . A1

800 2,740 1,67 22.68

350 1,150 .701 .81

560 500 2.13 2.38

540 750 2,690 1.64 1.80

850 360 530 323 .37

900 550 709 432 AT

30,600 550 8,840 5.39 6.21

, 290 2,310 3,350 2.04 2.28

5,290 1,880 LI5 1.33

1,740 418 672 410 .46

3,570 368 878 535 .62

, 770 384 1,110 677 .78

768 260 4 247 .28

30,600 260 2,150 1.31 17.88

ALLEGHENY RIVER AT FRANELIN, PA. )

LOCATION —At Eighth Street four-span steel highway bridge, Franklin, Venango

‘ County. :

DRAINAGE AREA.—6,010 square miles.

Recorps AvarLaBLE.—April 1, 1905, to September 30, 1920. Records prior to Octo-
ber 1, 1918, are contained in the annual reports of the Water Supply Commission
of Pennsylvania.

Gaer.—Chain gage attached to upstream side of bridge in first span from left end;
read by W. C. Rivers. Elevation of gage zero 958.26 feet, United States Geologi-
cal Survey datum.

DiScHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND CONTROL.—Banks high and not subject to overflow below a stage of
22 feet. Bed composed of gravel and boulders. Control at a riffle, 200 feet
long, about 1,000 feet below gage; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 12.70 feet at 2 p. m. May 11, discharge, 70,100 second-feet);
minimum stage, 0.10 foot July 23 and 31 (discharge, 970 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 18.65
feet ohgerved at 10 a. m. March 13 (discharge, 118,000 second»feet), minimum
stage, 0.22 foot September 24 (discharge, 1,080 second feet).

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

Accuracy.—Stage-discharge relation permanent except as affected by ice December
21, 1919, to March 10, 1920. Rating curve well defined. Gage read to hun-
dredths twice daily. Daﬂy discharge ascertained by applying daily mean gage
height to rating table. Records good.

Discharge measurements of Allegheny River at Franklin, Pa., during the years endmg
Sept. 30, 1919 and 1920.

Date. Made by— heig%et. chI;irze Date. Made by— h(e}ia A ch]a)ziz'za
1918. Feet. | Secft. 1919. Feet. | Sec.-ft.
Oct. 9 | R. A. Boehringer.......| 2.70 8,050 || Nov. 12 | J. M, Snavely.......... 3.09 9,260

1919. 1920.
July 30 | Ferrisand Snavely..... .50 1,470 || June 9 |..... [ .9 2,400
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Daily discharge, in second-feet, of Allegheny River at Franklin, Pa., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | Jume.| July. | Aug. | Sept.
1918-19,
1...... 3 24,000 | 7,380.| 10,500 | 6,280.| 12,100.| 8,140 |.13,900:(.9,300+ 4,210.1 1,260 | 4,210
2...... 4,210 [ 21,000 | 7,010 | 29;: 6,280 | 17,800 | 7,760 |16,800° {7,760 | 3,4307|'1,330 | 4,540
3...... 4,210 | 18,300 | 6, 30,600 | 5,570 | 15,300 | 7,010 | 17,300 | 7,010 | 2,600.171,330 | 4;540
4. 5,570 | 16,300 | 6,280 | 22 5,570 | 12,100 | 6,280 | 14,300 | 6,280 | 2,230'| 1,200 | 4,880
Sumnnn 5,920 | 19,800 | 6, 16,300 | 5,570 | 10,900 | 5,920 | 13,300 5,920 | 2,010 | 1,200 | 4,540
6...... 8,140 | 18,800 | 6,640 | 12,500 | 5,570 | 10,900 | 6,280 | 14,300 | 5,570 | 1,810 | 1,140 | 3,580
Taen-n. ) 15,300 | 6,280 | 11,300 | 5,220 | 11,700 | 7,380 | 14,800 | 5,220 | 1,630 | 1,080 | 3,140
8...... 8,520 | 12,100 | 6,280 | 10, 4,880 | 10,100 | 9,300 | 18,800 | 4,880 | 1,470 | 2,010 | 2,720
...... 8,520 | 10,100 | 10,100 | 10,100 { 4,880 | 13,800 10,500 { 19,300 | 5,920 | 1,330 | 2,230 | 2,470
10...... 7,760 | 9,300 | 16,800 | 8,520 | 4,880 | 25,800 | 16,300 | 34, 5,570 | 1,330 | 2,010 | 2,230
U...... 7,010 | 9,300 | 14,300 | 7,760 | 4,540 | 25,200 | 28, 69,300 | 5,220 { 1,200 | 1,810 | 2,010
12...... 5,570 | 8520 | 13,300 | 7,010 | 4,210 , 39,100 | 62, 4,880 | 1,330 | 1,630 | 2,010
13...... 5,570 | 7,760 | 13,300 | 6,280 | 4,210 | 16,300 | 33,600 | 48,200 | 4,210 | 1,330 | 1,910 | 1,910
4, 3,580 | 1,330 | 1,810 | 1,810
000 7 3,280 | 1,400 | 1,810 | 1,810
2,860 | 1,470 | 1,810 | 1,720
2,350 | 1,400 (2,720 | 1,550
2,230 |-1,330°| '4,880:| 1,470
2,120 1:1,260 | 7,010 | 1,400
2,010 | 1,200 { 8,140 | 1,910
3,800 | 1,080 | 7,010 | 2,010
3,740 | 1,080 | 5,570 | 2,010
4,210 | 970 | 4,540 | 2,120
3,140 | 2,230 | 3,800 | 2,350
2,350 | 2,600 | 3,580 | 2,350
8,140 | 1,910 | 2,990 | 2,230
,910 | 1,400 | 2,990 | 1,910
7,010 { 1,200 | 2,990 | 1,630
6,280 | 1,080 | 2,860 | 1,550
5,570 | 1,080 | 2,720 | 1,400
....... 970 | 3,740 |.......
3,600 | 3,200 | 4,200 | 11,700 | 19,800 | 2,720 | 2,470 | 2,720 | 1,630
3,400 | 3,200 | 4,400 | 10,100 | 17, 2,470 | 2,470 | 2,350 | 1,550
3,200 | 3,200 | 4,6 9,300 | 15,300 | 2,720 | 2,990 | 2,010 | 1,470
3,200 | 3,200 8,910 | 17, 2,900 | 2,600 | 1,810 [ 1,330
3,200 | 3,200 | 6,500 | 8 520 | 11,300 | 2,860 | 2,120 | 1,7 1,330
3,200 | 3,200 ! 11,000 | 9,700 ! 10,100 | 2,720 .1,81p |.1,630.] 1,260
3,400.] 3,200 | 18,000 | 9,700 | 8,520 | 2;60D°1 2,010 1,550° 1,550
3,600 | 3,400 | 19,000.1 9,300 | 7,760 | 2,470 | 2,990 | 1,810 | 2,350
3,800 | 3,400 | 18,000 | 8,910 | 7,010 | 2,120 | 6,280 | 1,630 | 2,120
3,800 | 3,600 | 18; 8,520 | 6,640 2,230 7,010'{"2,120 | 1,910
4,000 { 3,600 | 27,000 | 8,520 | 6,280 | 2,010 | 5,570 | 2,600 | 1,810
3,800 | 3,800 | 62,200 | 8140 | 6,280 | 1,910 | 4,210 | 2,230 | 1,720
3,800 { 3,800 (113,000 [ 9,300 | 7,010 ( 1,810 | 3,430 | 2,860 | 3,140
3,800 | 3,800 | 87,700 | 12,100 | 6,640 | 2,010 | 2,990 | 8,910 | 2,600
3,600 | 3,800 | 66,900 | 11,300 | 5,920 | 2,120 | 2,720 | 4, 2,600
3,400 | 3,800 | 56,600 | 12,900 | 5, 3,280 | 2,470 | 5,570 | 2,120
3,400 | 3,800 | 60,800 | 22,200 | 4,880 (10,100 | 2,350 | 5,570 | 1,810
3,200 | 3,600 | 53,100 | 22,200 | 4,540 [15,300 | 2,120 '10,100 | 1,550
3,200 | 3,600 | 41,900 | 16,800 | 4,210 {11700 | 2,350 (11,700 | 1,400
3,200 | 3,200 | 37,700 | 13,300 { 4,210 | 8,910 | 5,920 | 8,140 | 1,260
3,200 [ 3,200 [ 30,000 | 13,300 | 6,280 | 7,380 { 5,220 { 5,920 | 1,200
3,200 | 3,200 | 25,200 | 14,300 | 5,570 | 5,920 | 5,220 | 5,220 | 1,140
3,200 | 3,200 | 21,600 | 13,800 | 5,920 | 5,220 | 9,700 | 4,210 | 1,140
3,200 | 3,400 | 21,000 | 14/300 | 5,570 { 5,570 /10,100 | 3,430 | 1,080
3,200 | 3,600 | 22,200 00 [ 5,920 | 5,220 | 8,140 | 2,990 | 1,140
3,200 | 3,800 | 24,000 | 12,100 | 5,220 | 4,210 | 8,520 | 2,600 | 1,140
3,200 | 3,800 | 24,600 | 11,300 | 4,540 | 3,280 | 6,280 | 2,350 | 1,200
3,200 | 4,200 | 22,800 | 17, 4,210 | 2, 4,540°| 2,120 | 1,550\
3,200 | 4,200 | 18,800 | 24,000 | 3,580 | 2,470 | 3,580 { 1,910 | 1,470
3,200 |........ 15,800 | 22,800 | 3,140 | 2,606 { 2,990 | 1,810 | 1,400
3,200 |........ 5300 ..o 2,860 |....... 2,600 { 1,810 |.......
!

Note.—Discharge, Dec. 21, 1919, to Mar. 10, 1920, estimated, because of ice, from weather records and
study of gage-height graph. X
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Monthly discharge of Allegheny River at Franklin, Pa., for the years ending Sept. 30,
1919 and 1920.
[Drainage area, 6,010 square miles.]

; Discharge in second-feet. < e
7 Run-off in
Month. R wetede
Ma¥imum. | Minimum:| Mean. | Persquare| - inches.
1918-19. « .
18, 800 2,860 6,990 116 134
.24, 000. 5510 11,900 1.98 2.91
30, 000 6,280 13,200 22 254
30,600 8,280 10,900 1.81 2.09
13,300 4,210 1040 1.17 L2
28, 200 8 520 14,700 244 2.81
39,100 5920 15, 800 2.63 2.84
69, 300 10,900 27, 300 4.62 583
9,300 2,010 4,980 .829 .92
y ] 4,210 970 1,640 273 .32
August ...l LI %140 1,080 2,940 159 56
September. .. ..o iiiiiiiii e 4,880 1,400 2,470 411 .46
THE FOa ..« oeeeeeeeeeeareaiienanns 69,300 970 10,100 1.68 22.74
12,900 1,330 4,320 719 .83
26, 400 4,880 11,200 1.86 208
29, 400 3,600 10,400 173 199
4,000 3,200 3,390 564 .85
4,200 3,200 3,520 586 .63
113, 000 4,200 30, 800 512 5.90
24,000 8140 12,900 211 2.35
19, 800 2,860 7,420 123 142
15,300 1,810 4,330 720 .80
10,100 1,810 4,320 719 .83
13,700 1,550 3,750 T624 12
3140 1, 1,630 o .30
THe Feat. .. eoeoeeneneeeneenenans 113, 000 1,080 8,200 1.36 18.5

ALLEGHENY RIVER AT KITTANNING, PA.
LocaTioN.—At Market Street, five-span steel highway bridge, Kittanning, Arm-
strong County.

DRAINAGE AREA.—9,010 square miles.
RrcorDps AVAILABLE.—August 18, 1904, to September 30, 1920. Records October

1, 1913, to September 30, 1918, are contained in the annual reports of the Water
Supply Commission of Pennsylvania.

Gage.—Chain gage attached to upstream side of bridge; read by S. C. Carr. Elevation
of gage zero 764.45 feet, United States Geological Survey datum.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND cONTROL.—Banks high and not subject to overflow. Bed composed
of gravel. Conitrol is at a riffle about.500 feet below gage; probably permanent.: -

ExTREMES of DiscHARGE.—Maximum stage recorded during year ending September
30, 1919, 17.9 feet at 5 p. m. May 11 (discharge, 106,000 second-feet); minimum
stage, 1.86 feet at 8 a. m. July 25 (discharge, 1,400 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 26.4 feet
at 6 p. m. March 13 (discharge, 209,000 second-feet); minimum stage, 1.8 feet
several days in September (discharge, 1,340 second-feet).

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

Accuracy.—Stage-discharge relation permanent except as affected by ice December
21, 1919, to March 13, 1920. Rating curve well defined between 800 and 250,000
second-feet. Gage read to tenths twice daily. Daily discharge ascertained by
applying daily mean gage height to rating table. Records good.

Discharge measurements of Allegheny River at Kittanning, Pa., during the years ending

" Sept. 80, 1919 and 1920.

Date. Made by— hgiag e Glg‘ﬁb,e_ Date. Made by— 1oage chlzgé‘

1918. Feet. | SecHft. 1920. . Feet. | Sec.-ft.

Oct. 13 | R. A. Boehringer....... 4.82 8,220 {| Jan. 11 | B. A. Knight.... ..| 6838 5,820

. | 66.03| 5,250

1019. 490 | 8,610
July 25| Ferrisand Snavely..... 2.27 2,140

@ Measurement made through complete ice cover.
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weather records, and study of gage-height graph.

Nore.—Dischar,
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Monthly discharge of Allegheny River at Kittanning, Pa., for the years ending Sept. 30,

1919 and 1920.
[Drainage area, 9,010 square miles.]
Discharge in second-feet.
Month. T Run-off in
Maximum. | Minimum.| Mean. |F “nfﬂgf‘m
1918-19.
26,400 4,850 9,710 1.08 1.24
37,200 6,960 7,900 1.99 2.22
44,300 7,980 19, 500 2.18 2.49
53,000 6,960 17,200 191 2.20
19, 600 3,040 8,980 997 1.04
44,300 11,000 22,800 32.53 2.93
+48, 600 7,980 , 800 2.31 2,58
98,600 16, 800 43,700 4.85 ..5.59
14,300 3,490 6,640 737 .82
5,580 1,600 2,650 201 .34
7,980 1,600 3,780 .420 .48
6,380 1,600 3,180 .353 .39
98, 600 1,600 14,800 1.64 22.31
23,300 1,460 8, 580 .952 110
50,800 6,100 | 18, 800 2.0 2.?8
40,000 5, 500 16,400 1.82 ©2.10
6,000 4,800 5,140 .570 .66
6,000 4,800 5,310 .589 R
158,000 4,800 47,800 5.31 6.12
42,900 11,000 , 400 2.26 2.82
34,400 4,390 11,300 1.25 1.44
59,200 2,640 9,670 1.07 1.19
11,900 3,060 5,310 .589 .68
13,800 2,000 5,070 . 563 .65
3,490 1,340 2,250 .250 .28
158,000 1,340 13,100 1.45 19.71

BROKENSTRAW CREEK AT YOUNGSVILLE, PA.

LocatioN.—At single-span steel highway bridge at Youngsville, Warren County.

DRAINAGE AREA.—290 square miles.

Recorps Avarnasre.—October 22, 1909, to September 30, 1920. Records prior to
October 1, 1919, are contained in the annual reports of the Water Supply Commis-
sion of Pennsylvania. )

Gace.—Chain gage attached to downstream side of bridge; read by H. H. Higgins
and William L. York. Elevation of gage zero 1,188.92 feet, United States Geo-
logical Survey datum.

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

CHANNEL AND CONTROL.—Banks are high and not subject to overflow. Bed is com-
posed of silt, clay, and gravel. Control is at the first of a series of riffles extending
from, 300 to 500 feet below gage; may shift occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1920, 9.81 feet at 5 p. m. March 12 (discharge, about 10,000 second-
feet); minimum stage, —0.18 foot at 5.156 p. m. September 20 (discharge, 56
second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year except as
affected by ice January 1 to February 13. Rating curve well defined between
.50 and 5,000 second-feet. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying daily mean gage height to rating table. Records
good.
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Discharge measurements of Brokenstraw Creek at Youngsville, Pa., during the year
ending Sept. 30, 1920.

. | Sec.ft. Sec.ft.
3. M, Snavely 0z | 1,680 | Apr. 13 915
. 28.2 |} June 7 142
o. . . 253 Sept. 29 66.0
.do.... 2.13 | 881

B Measurement made through complete ice cover; i‘esults unreliable because of excessive amount of
slush ice at mmuﬁm;xg section.
& Measurement e through incomplete ice cover.

Daily discharge, in second-feet, of Brokenstraw Creek at Youngsville, Pa., for the year
ending Sept. 30, 1920.

Day. Qct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug | Sept.
135 | 1,510 595 240 170 231 398 | 1,370 282 130 130 125
135 | 1,740 418 220 180 248 378 | 1,440 265 120 115 115
135 | 1,510 338 | 200 180 282 358 | 1,370 300 120 110 105
138 800 282 200 170 522 338 | 1,300 300 105 105 90
248 620 230 200 170 | 1,230 378 | 1,370 179 86 105 88
230 545 300 220 150 { 1,510 418 | 1,230 84 84 95 100
212 570 398 240 140 { 1,300 398 | 1,100 152 212 95 112
206 545 358 240 150 { 1,100 398 980 170 378 86 125
200 479 620 240 150 ( 1,230 398 860 152 860 90 118
188 378 | 1,440 240 170 | 2,060 378 645 125 595 200 110
191 438 | 1,040 200 170 | 6,310 545 545 107 398 206 110

920 200 170 | 8,800 745 378 105 282 200 115
265 745 | 1,660 200 170 | 9,200 | 1,040 282 164 218 146 102
209 398 | 1,740 180 182 | 8,300 | 1,160 265 158 218 745 115
185 319 | 1,230 170 173 | 7,600 | 1,100 230 146 248 458 90
164 300 695 170 227 | 6,310 | 1,040 206 265 230 319 82
152 265 170 265 | 4,560 980 178 458 176 500 78
140 230 500 170 248 | 3,630 980 172 695 176 | 1,230 63
135 218 458 150 224 | 2,900 | 1,040 230 458 980 980 60
130 206 438 150 227 | 2,510 | 1,230 300 800 920 418 58
125 188 378 140 197 | 1,820 | 1,100 282 265 522 282 65

206 8| 140! 18| 1,4401 1,040 248 230! 338! 282 60
265| 300( 282 1407 1671'1,040 11,160 [ 300 | 224 695 265 80

398 319 140 167 920°| 1,230 378 265 | 1,040 212 60
179 378 338 140 197 800 | 1,230 358 212 185 67
170 695 282 140 221 800 | 1,230 338 170 319 167 62
186 745 265 140 248 920 | 1,230 300 146 248 149 70
645 645 248 140 282 860 ! 1,230 300 130 200 135 86
595 620 282 150 282 800 | 1,230 319 115 164 140 72
378 800 282 150 [....... 645 | 1,300 300 176 135 146 92
398 |eu-.... 248 150 [ceooen.| 479 0....... 265 |....... 138 125 |.......

Nore.—Discharge Jan. 1 to Feb. 13 estimated, because of ice, from discharge measurements, weather
records, and study of gage-height graph. Dlscharge June 5-6 estxmated because of no gage-he:gﬁt record.
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Monthly discharge of Brokenstraw Creek at Youngsville, Pa., for the year ending Sept. 30,
1920.

[Drainage area, 290 square miles.)

Discharge in second-feet.
Month. FER M g "'1 R
) For “inches. ¥
Maximum. | Minimum. Mean. mile
October..... 645 125 228 0. 786 0.91
November. 1,740 188 590 2.03 2.26
December. . . 1,740 230 558 1.92 2.21
JanUAry . o iiiiireeeaaaen 240 140 180 .621 ]
February.. 282 140 194 . 669 .72
March. 9,200 231 2,590 8.93 10.30
April.. 1,300 338 856 2.95 3.29
ay.. 1,440 172 575 1.98 2,28
June.. .- 695 115 227 .782 .87
JUbY .ot 1,040 84 348 1.20 1.38
August... ..ol 1,230 86 212 .938, 1.08
September ................................ 125 58 88.5 .305 .34
Theyear.......ocooiiiiiiimnnnnana 9,200 58 562 1.94 26. 36

TIONESTA CREEK AT BUTLER BRIDGE, PA.

LocatioN.—At three-span steel highway bridge, known as Butler Bridge, 2 miles
ahove Nebraska, Forest County.

DRAINAGE AREA.—420 square miles.

Recorps avarLasre.—July 26, 1912, to September 30,:1920. Ram)rds ;mor t.o QOcto-
ber 1, 1919, are contained in the annual reports of the Water Supply Commission
of Pennsylvania.

Gaee.—Chain gage attached to downstream side of bridge; read by :Mrs. P. 8. Moore.
The Sanborn water-stage recorder, installed on downstream end of first pier
from left end of bridge, was not operated after April 18, 1920.

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

CHANNEL AND CONTROL.—Right bank high and not subject to overflow; left is over-
flowed at a stage of about 12.6 feet. Bed is composed of gravel and boulders.
Control is at a riffle composed of gravel, at the upstream end of an island about
500 feet below gage; probably permanent. o

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded: d/
ing September 30, 1920, 10.3 feet at 8 a. m. Mareh:13: (dischargey, ,34& sg;:ond- ,
feet); a stage of 16.5 feet, determined from levels, was reached at 12.30 p. m.
March 12, but the water was held back by an ice jam; minimum stage, 3.10 feet
at 1 p. m. September 26 (discharge, 42 second-feet)

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

Accuracy.—Stage-discharge relation permanent throughout the year except as
affected by ice December 18 to March 12. Rating curve well defined below 1,000
second-feet and fairly well defined between 1,000 and 5,000 second-feet. Gage
read to quarter-tenths once daily; water-stage recorder graph was unsatisfactory
and not used. Daily discharge ascertained by applying daily mean gage heigh-
to rating table. Records good.

Discharge measurements of Tionesta Creek at Butler Bridge, Pa., during tiw year ending
Sept. 30, 1920.

Date. Made by— ronge | e, || Date. Madeby— |, ORe |
Feet, | Sec.-ft. Feet. | Sec.ft.

Jan. 16..| J. M, Snavely.......... a 5,29 191 || June 8..{ R.J. Ferris............ 3.64° 176
Feb. 20..]..... L [ T, a 6.02 243 || Sept. 30.| O. W. Hartwell........ 3.49 141

a Measurement made through complete ice cover.
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Daily dwcharge, 'm 8econd feet, of Tionesta Creek at Butler Bridge, Pa., for the year
e : ending Sept. 30, 1920.

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

Leveeeevenennoal 803,320 | 1,180 | 2200 220 280| 555)1,340| 208| 160 285 80
2 220 | 260 | 260 |, 490 |1,040| 208 | 160 175 60
190 | 360 [ 380 | 433°| '860| 208| 145| 145 60
190 | 400| 500| 38| 7S0| 245( 130| 145 60
180 400{-400| 520| 70| 225| 103| 130 70
60| 00| 360| 625! 55| 208 103| 130 7
160 | 4007 360 520 433 | 208| 45| 116 355
160 | 400! 3%0) 490 | 433| 166 380 ] 103 175

160 | 400 460 | 433 (1,080 166| 520| 130
60| 400 600| 380 |1,080| 160| 285| 145 160
160 400 3,200 380 | 80| 145| 225| 245 160
160 | 400 [ 6,500 | 380 | 490 136| 190| 245 160
160 | 400|7,700| 405| 285! 145| 190 | 145 145
180 | 380 (4,580 | 380 | 25| 166 190 | 225 130
500 | 190 360 {3,880 | 38| 225 60| 190| 145 130
180 220 320|4440] 780 181 | 460 190| 225 125
340 | 220| 3004,300|1,440 | 175 | 1,070 | 145 | 245 103
0001 220) 280 |3040] '780 | 175|2230 1 145 1,180 103

800 | 220 260{2,760| 990 285| ‘990 | 190
800 | 220 240 | 2,360 | 860 | 285 | 740 | 145| 207 85
650 | 190 | 260)1,610 | 900 | 285|1,440] 145| 197 92
650 | 190| 300|1,390; 860! 330 | 700{ 130

500 | 190| 300 1,340 | 820 | .-285| 460] 900| 175 70
500 | 190| 360|1,440| 780| 38| 900| 820{ 1164 64
460 | 190 | 380 |1610| 740| 433 | 900| 00| 103 60
400 | 190 3%0|1,730| 740! 355 287 | =208 | 103 42

380.| 190 |- 300.| 1610 | 740 | 285 | 245| 190 | 103
1,230+} | 320 190 300]1,230 | 1,130 | 245 190 ] 166 160
1,070 {1,970 | 300 190 | 300 ‘945 |1,440| 225| 175| 145 80 125
B0eeneennannan 1,040 { 1,500 | 280, 220)....... 700 {1,440 | 208 | 160 130 80 160
LS DR nodo .0 260 | 220 ... .. 590 |..%.... 208 |....... 175 80 |.e....

NorE. —Dlscharge Dec. 18 to Mar. 12 estlmated because of ice, from discharge measurements, weather
records, and study of gage-helght graph.

Monthly dwcharge of Twnesca Creek at Butler Bridge, Pa., for the year ending Sept. 30,
1920.

{Drainage area, 420 square miles.]

Discharge in second-feet.
Month, Run-off in
i Per square ches.
Maximum. | Minimum. Mean. e.

1,970 S0 386 0.919 1.05
3, 320 305 938 . 23 2.49
2,620 260 848 2.02 2.33

220 160 190 . 452 .5
400 220 340 . 809 .87
7,700 260 1,970 4.69 5.41
1,440 380 k( 1.68 1.87
1,340 17% 476 1.13 1.30
2,230 136 487 1.16 129
900 103 253 .602 .69
1,180 80 206 . 490 .56
355 42 113 . 269 W31
7,700 42 577 1.37 18,69
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OIL CREEE NEAR ROUSEVILLE, PA. v

LocaTtioN.—At two-span steel highway bridge half a mile below Rouseville, Venango
County.

DrAINAGE AREA.—330 square miles.

REecorps AvaraBLE.—October 20, 1909, to September 30, 1920. Records prior to
October 1, 1918, are contained in the annual reparts.of. the Water Supply Commis-~
sion of Pennsylvama

Gage.—Chain gage attached to downstream side of bndge, read by Mrs. Lenna
Copeland.

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

CBANNEL AND coNTROL.—Left bank high and not subject to overflow; right bank is
overflowed at a stage of about 9.2 feet. Bed composed of gravel and boulders.
Control at the first of a series of riffles extending from 250 to 450 feet below gage;
practically permanent.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September.
30, 1919, 5.63 feet at 9 a. m. May 11 (discharge, 7,930 second-feet); minimum stage
0.7 foot August 9-12, September 18, and 19 (discharge, 54 second-feet).

Maximum stage recorded dunng the year ending September 30, 1920, deter-
mined by levels from high-water mark and hydrograph, 7.1 feet at 2a. m. March’
13 (discharge, 12,000 second-feet); minimum stage, 0.8 foot several da,ys in October
and September (discharge, 70 second-feet).

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

Accuracy.—Stage-discharge relation permanent. threu,ghout the year except as
affected by ice January 16 to February 1,1920; . ,Ranngscurve wéll defined between
50 and 10,000 second-feet. Gage read to quarter-tenths twice daily. Daily
discharge ascertained by applying daily mean gage height to ratmg table
Records good.

Discharge measurements of Oil Creek near Rouseville, Pa., during the years ending Sept.
30, 1919 and 1920, )

]

Date. Made by— onge clﬁ‘fg‘e Date. Made by— nge c,g?g&

1918. Feet. | Sec.-ft. 1920, Sec.-ft.

Oct. 11| R. A. Boehringer......] 124 202 || Jan. 14 180

. Feb. 21 192

1919. Apr. 14 586

July 29 | Peterson and Landis.. e, 78 66 || June 9 124
30 |..... [ . b.82 0

& Wading measurement 500 feet above gage.
b Wading measurement 3,000 feet below gage.
¢ Measurement made t;hrough incomplete ice cover.
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Datly discharge, in second-feel, of Oil Creek near Rouseville, Pa., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-~19. . L .

) 137 1,080 305 | 1,110 245°| 1,110 265 750 235 157 104 168

2 it 137 650 | 305 | 3,370 164 | 605 240 | 2,140 235 124 80 118

[ S 25, 520 305 | 1,480 164 480 265 | 1,110 193 124 70 185

4 i 281 | 1,320 370 650 245 420 293 | 750 193 110 70 168

L 2, 650 305 520 | 450|- +480°7 486+ 780 193 124 70 118

[ 920 480 305 420 301 480 370 560 174 96 70 90

Teeeeaineans 605 420 |. 305 420 164 329 323 | 1,180 157 96 70 90

- SN 335 370 305 420 164 329 605 | 1,400 174 96 70 70

DY 255 370 305 420 164 { 2,040 750 | 1,480 193 96 54 70

1 [ IR, 209 420( 420 370 164/ 2,210 (2,390 |5,330 | 157 96 54 70

Woiiiinens 171 370 520 370 130 | 1,400 | 2,770 | 7,200 157 96 54 70

120 ... 189 ¢ 311 700 305 164 980 | 2,580 | 2,970 124 96 54 90,

) T 3701 311 605 335 164 750 | 1,550 | 1,710 124 96 70 70

) 281 255 [ 1,480 335 221 605 | 1,110 | 1,110 157 96 70 70

80! 980 96 90 0

124 90 70

84 150 70

74 275 54

74 480 62

74 205 168

74 150 150

140 118 150

96 90 150

74 90 118

74 90 90

74 90 90

74 90 70

74 90 70

82 90 70

70 90 0

90 275 |...... .

134 124 112

118 101 101

118 90 90

107 90 82

96 82 80

90 80 90

185 86 90

335 90 82

329 118 86

225 157 90

185 217 96

157 134 90

144 96 112

121 | 1,320 90

118 560 86

115 560 78

104 980 72

104 | 1,710 70

168 560 70

650 150 | 323 70

, 750 131 265 4

, 980 178 370 70

120 201 4 1,110 | - 750 150 275 920 275 70

120 205 980 | 1,180 150 520 420 217 72

120 185 860 750 150 305 245 178 4

120 167 750 560 150 217 178 154 112

120 157 700 650 146 178 150 144 90

120 150 560 | 2,110 137 154 131 118 150

- 1,400 605 217 120 157 480 | 1,980 131 157 118 118 112

b | 520 1 1,180 250 120 |....... 405 | 1,250 118 150 101 118 s

<2 S, 700 |....... 225 130 |....... 370 |....... 118 |....... 118 118 | .cuoee

Note.—Discharge estimated Jan. 14-15, 1919, from gage-height gra

1920, estimated, because of ice, from discharge measurements, weatg\er records, and study of gag

graph.

h. Discharge Jan. 16, 1920, to Feb. 1,

e-height
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Monthly discharge of Oil Creek near Rouseville, Pa., for the years ending Sept. 30, 1919
and 1920.

[Drainage area, 330 square miles.]

Discharge in second-feet.
Run-off
Month. Per in inches.
Maximom.| Minimum.{ Mean. square
mile.
1918-19.
2,140 106 422 1.28 1.48
1,320 209 494 1.50 1.67
2,970 305 728 2.21 2.55
3,370 205 559 1.69 1.95
1,630 130 347 1.05 109
2,580 299 835 2.53 2.92
2,770 240 944 2.86 3.19
7,200 323 1,540 4.67 5.38
2,140 96 268 .812 .9
157 70 95 .288 .33
g 480 54 113 .342 .39
September 185 54 99 .300 .34
The Year.......ceeeecieniaueiaannns 7,200 54 539 1.63 22.20
1, 550 70 200 . 879 101
2,390 182 589 1.78 1.99
2,210 217 626 1.90 2.19
120 153 .464 .53
287 150 195 . 591 .64
9, 150 1,930 5.85 6.74
2,110 250 764 2.32 2. 59
1 18- 292 .885 1.02
1,710 20 293 .888 .99
920 90 187 . 567 .65
August ...l 1,710 30 308 .933 1.08
Beptember...... ...l 150 7c 80.3 .27 .30
The year.. ... ..ceeeeieeeennnanannns 9, 540 70 479 1.45 19.73

FRENCH CREEK AT KIMMEYTOWN, PA.

Locatron.—At single-span steel highway bridge at Kimmeytown, Erie County, 4 miles
upstream from mouth of South Branch of French Creek and 5 miles north of Union
City.

DRAINAGE AREA.—207 square miles.

RecorDs AVAILABLE.—May 16, 1910, to September 30, 1920. Records prior to Octo-
ber 1, 1919, are contained in the ammal reports of the Water Supply Commission
of Pennsylva.ma

Gaae.—Chain gage attached to downstream side of bridge; read by Mrs. J. L. Carter.
Elevation of gage zero 1,235.7 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. Right bank subject
to overflow above a stage of 8.2 feet; left bank not subject to overflow. Control
for low water is the first of a series of rifiles extending from 10 to 60 feet below gage;
probably shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded during the year
ending September 30, 1920, 6.94 feet observed at 8.50 a. m. March 17 (discharge,
3,600 second-feet); a stage of 15.2 feet, estimated from hydrograph, was reached
on March 12, when water was held back by an ice jam; minimum stage, 0.70 foot
at 9 a. m. September 22, and 11.40 a. m. September 26 (discharge, 27 second-feet).

Icr.—SBtage-discharge relatmn usually affected by ice.

Accuracy.—Stage-discharge relation probably permanent through the year except as
affected by ice December 17 to March 13. Rating curve fairly well defined to 5,000
second-feet. Gage read to hundredths twice daily. Daily discharge ascertained
by applying daily mean gage height to rating table. Records fair.
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Discharge measurements of French Creek at Kimmeytown, Pa., during the year ending
Sept. 80, 1920.
[Made by R. J. Ferris.]

Gage { Dis-
Date. he{.é% . | charge.
Feet. | Secft.

June10.................... creereeeneaeaaas e eeereceeeeeneesiaaenrretenananaanaaan 0.98 60.
Sept. 29...cceeenn.... B SRR .79 34.6

Daily discharge, in second-feet, of French Creek at Kimmeytown, Pa., for the year ending
Sept. 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | Sept.
39 | 1,600 396 240 80 140 265 470 57 67 41 41
37 850 296 180 90 140 222 361 64 57 41 41
37 508 250 150 100 160 208 280 100 54 41 38
37 328 222 140 110 200 172 208 97 51 32 39
106 414 280 130 120 300 208 172 75 42 29 38

117 470 296 130 120 600 196 156 83 36 36 39
83 585 236 130 120 900 196 135 83 48 36 50
67 451 250 130 120 800 183 121 83 147 31 41
65 344 196 130 120 800 183 119 73 361 36 44
69 265 | 1,180 130 120 800 208 104 56 183 57 80

111 546 625 120 130 | 1,000 296 97 54 110 56 54

172 546 546 120 134 | 2,800 470 156 54 98 50 46

127 361 | 1,180 120 140 | 3,400 850 150 111 111 59 53
88 236 900 120 140 | 1,700 625 117 81 113 85 47
83 432 120 140 | 1,420 470 119 61 104 92 36
83 183 236 110 120 | 2,430 | 1,120 100 80 88 70 41
83 154 200 110 110 | 3,100 800 95 280 59 236 36
81 160 180 100 110 | 1.120 470 83 432 183 250 36
70 150 170 100 120 900 280 83 236 755 127 31
61 131 160 100 140 755 208 110 222 414 81 29
67 127 150 100 140 546 265 850 100 208 64 29

250 1 140 90 140 665 296 451 90 135 70 27

196 312 140 1] 140 850 344 222 a5 196 67 29

133 280 140 80 140 900 508 172 95 145 57 31

113 222 140 80 140 361 135 70 119 54 35
97 265 150 75 140 850 | 236 117 64 95 54 28

119 625 160 70 140 800 361 102 57 70 54 34

265 470 180 70 140 470 | 1,420 92 57 61 54 41

265 328 240 70 140 432 950 86 53 47 54 42

172 585 280 70 ]....... 378 546 67 50 50 59 41

296 |....... 300 75 feeeenn. 312 [....... 64 [ ... 48 53 Jeeennen

Note.—Discharge Dec. 17 to Mar. 13 estimated, because of ice, from weather records and study of gage-

height graph.

Monthly discharge of French Creek at Kimmeytown, Pa., for the year ending Sept. 30, 1920.
[Drainage area, 207 square miles.]

Discharge in second-feet.
Run-off in
Month. ; Persquare| 10ches.
Maximum. | Minimum. Mean. o.
Qctober.....ocoviiuenmnuennnnn. veremanann 296 37 116 0.560 0.65
November........ooiiieiiiiiiiiinanna.. 1,000 127 376 1.82 2.03
December. ....oooiiiiiiiii i 1,180 140 331 1.60 1.84
3410551 o Y 240 70 112 .541 .62
February...ccooveiiioiiiiiiiinaaaaan.e. 140 80 126 . 609 .66
March.. .ooiit e 3,400 140 984 4.75 5.48
P51} v 1 D 1,420 172 431 2.08 2.32
£ 850 64 180 .870 1.00
June. .o e 432 50 104 .502 .56
JULY .o 755 36 137 -662 .76
AUUSt.. oot 250 29 68.6 .331 .38
September.......ocooiiiiiiiiiiiiiiiiaaan. 90 27 40.2 .194 .22
Theyear.......cooevvemomaniinnnnn. . 3,400 27 251 1.21 16.52
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FRENCH CREEK AT CARLTORN, PA,

LocaTioN.—At two-span steel highway bridge at Carlton, Mercer County.

DRAINAGE AREA.—1,000 square miles.

Recorps AvAILABLE.—April 29, 1908, to September 30, 1920 Records prior to
October 1, 1919, are contamed in the annual reports of the Water Supply Com-
mission of Pennsylvania. '

Gages.—Chain gage attached to downstream side of bridge; read by R. Z. Parrish.
Elevation of gage zero 1,033.60 feet, United States Geological Survey datum.
Sanborn water-stage recorder installed on the upsiream end of pier was damaged
by ice on March 14, 1920, and not used thereafter. )

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

CHANNEL AND coNTROL.—Right bank high and not subject to overflow; left of medium
height and overflow begins at a stage of about 10 feet. Bed composed of sand,
gravel, and boulders. Control is at a riffle at the measuring eectlon, practically
permanent.

ExTREMES OF DISCHARGE.—Maximum open-water stage recorded durmg‘ the year end-
ing September 30, 1920, 13.50 feet at 5 p. m. March-14 (discharge, 25,000 second-
feet); a stage of 13.70 feet was observed at 8 p. m. March 13, when sﬁage-dlschargé
relation was affected by ice; minimum stage, 0.35 foot several days in September
(discharge, 128 second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the yesr, except as
affected by ice December 18 to March 13. Rating curve fairly' well defined
below 3,000 second-feet and well defined between 3,000-and 13,000 second-feet.
Gage read to half-tenths twice daily; during high stages mote frequently. Daily
discharge ascertained by applying daily mean gage height torating table. Records
fair.

Discharge measurements of French Creek at Carlton, Pa., during the year ending Segt.

30, 1920.
oy A | o
Feet. Sec.-ft.
Nov., 5 | J. M. B0avely ..o it iiieeicaae o aae i ciaaeecacacseanccnnacnacsnnsas 3.01 1,540
Feb. 19 [..... 3 L Y 63.65 873
June 11 | R.J. FerTiS. o criirriiiiiieieniiiiirisiticnsstiseansenasnscosnansnnn 71 332

4 Measurement made through complete ice cover.
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Daily m@ge, in second-feet, of French Creek at Carlton, Pa., for the year ending Sept.

30, 1920.
Day Oct. | Nov. | Dec. [ Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept.
) . 155 2,760 | 2,550 | 650 800 850 | 1,220 | 2,760 188 233 375 212
2t 146 | 3,900 | 1,880 600 900 | 1,000 | 1,060 | 2,150 188 233 302 205
L J Y 140 | 3,200 | 1,380 600 900 | 1,100 955 | 1,790 272 198 240 198
[ S .. 155 12,350 1 1,060 600 900 | 1,500 885 | 1,460 375 188 240 198
| N T 2227 1,798 999 650 ) 900 | 2,000 | 780 [ 1,140 425 188 240 198
[ 5301 1,790 990 650 | 900 3,800 | 850 | 955 302 170 | 222 205
) (TS, ... 5901 1,700 | 1,140 700 900 | 5,500 815 815 233 272 240 188
[ T, 502 | 1,700 | 1,380 750 900 | 5,500 885 680 233 780 240 170
| S 366 { 1,460 | 1,790 900 900 | 5,500 850 620 302 990 240 170
0.l 316 [ 1,300 | 3,310 | 950 | 900 | 5,500 850 530 260 | 1,620 272 233
3 P 302 1,380 {3,810 1,000 | 900 | 6,500 | 990 | 530 222 | 1,140 | 302 248
2. ... 590 | 1,620 | 2,450 | 1,000 900 | 8,000 | 1,060 590 177 745 425 289
LE: I 780 | 1,620 | 8,420 900 | 900 |14,000 | 1,790 | 650 170 530 530 229
M. 710 | 1,300 | 4,550 850 | 900 124,100 | 2,650 | 620 272 | 560 | 1,300
) 1 T 530 | 990 | 3,420 850 900 (17,700 | 2,250 590 365 502 | 1,220 195
16 ..coenena... 400 920 | 1,700 800 900 111,100 | 2,550 475 475 475 181
17...... PO 350 850 | 1,140 800 900 | 9,650 | 4,030 425 { 1,790 850 155
b 1 N 316 | 815 ) 1,100 750 | 900 | 8,910 3,660 | 375 2,760 | 375| 1,060 155
19, .. 710 | 1,000 750 900 | 6,330 | 2,550 | 365 | 2,250 1,460 149
2.l 2801 710 950 750 { 900 | 4,970 | 1,880 | 425 | 1,620 | 2,450 140
|3 SO 272 {16605 900 750 900 | 4,160.! 2,150 | 425 | 1,060 | 1,700 590 133
220 ieiaannn 350°1° ‘650°1" 900 750 900 | 3,540 | 2,870 | 1,140 850 | 1,460 475 128
b2 745 7! 850 750 | 1,000 | 3,310 | 2,650 955 745 | 2,980 365 128
24, 850 1 1,060 | 850 750 | 900 | 3,090 | 2,870 | 620 | 850 | 2,450 | 425 128
25 e 650 | 1,060 | 800 | 750 | 800 | 2,870 | 2,550 | 530 1, 302 140
. R 475 | 1,140 800 750 750 | 2,550 | 1,970 | 450 590 | 1,300 280 128
b2 (T, 3751 2,560 § 750 750 | 750 | 2,350 | 1,620 375 450 850 i 248 140
28....... eenen 1,700 [ 2,760 | 700 | 750 | 800 | 2,060 | 3,200 | 316! 325 620| 240 205
20, . ... 2,060 | Lo70! 700 | 750 | 800 | 1,700 | 4,030 | 272 272| 502| 233 240
| I 1,620 | 2,650 700 750 |eunnns 1,460 | 3,200 233 248 400 222 240
3l....... e 1,540 |....... 700 750 |....... 1,380 [eueunnn 205 {....... 365 | 222 |.......

NotE.—Discharge Dec. 18 to Mar. 14 estimated, because of ice, from one discharge measurement, weather
rocords, and study of gage-height graph.

Monthly discharge of French Creek at Carlton, Pa., for the year ending Sept. 30; 1920.
[Drainage area, 1,000 square miles.]

Discharge in second-feet.
Month. R’_‘;’é'l;‘gm
Maximum. | Minimum.| Mean. Pern?iqlg.are

2,060 140 5 0. 590 0.68
3,900 650 1,600 1.60 178

550 700 1,550 L55 ;

1,000 600 766 . 766 .
1,000 750 879 . 879 .95
24100 850 5 5.55 6.40
4,030 780 1,990 1.99 2.92
2,760 205 757 757 .87
2760 170 610 1620 o
2,980 170 880 . 880 1.01
1,460 222 493 L493 57
289 128 184 .184 .21
The year...... e tateaeiaaaaae 24,100 128 1,330 1.33 18.07

CUSSEWAGO CREEE NEAR MEADVILLE, PA,

LocatioN.—At single-span steel highway bridge near Jones farm, 4} miles northwest
of Meadville, Crawford County.

DraINAGE AREA.—88 square miles.

RECORDS AVAILABLE.—May 3, 1910, to September 30, 1920. Records prior to October
1, 1918, are contained in the annual reports of the Water Supply Commission of
Pennsylvania.

Gaee.—Chain gage attached to downstream side of bridge; read by Thomas McCay.
Elevation of gage zero 1,071.77 feet, United States Geological Survey datum.
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DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading

CBANNEL AND CONTROL.—Banks subject to overflow; right is overflowed at a stage
of about 8.6 feet and left at a stage of about 9.1 feet. Bed composed of sand, gravel,
and boulders. Low-water control is a gravel bar 5 feet below gage; practically
permanent. Control for medium and high stages is at old dam about 4 miles below
the gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending
September 30, 1919, 10.72 feet at 7 a. m. May 11 (discharge, 1,210 second-feet);
minimum stage, 0.4 foot July 30 (discharge, 1.5 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 13.59 feet
observed at 6 p. m. March 12, stage-discharge relation affected by ice, discharge
not determined; minimum discharge, 3 second-feet October 3 and September
18-26.

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

Accuracy.—Stage-discharge relation fairly permanent, except as affected by ice.
Rating curve fairly well defined. Gage read to tenths twice daily previous to
November 6, 1919; to hundredths twice daily since that date. Daily discharge
agcertained by applying daily mean gage height to rating table. Records fair.

Discharge measurements of Cussewago Creek near Meadville, Pa., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— h‘g{’g e c]gif:g'e' Date. Made by— poage clﬂfrz&
1918. Feel. | Sec.-ft. " 1920. Feet. | Sec.-ft.

QOct. 8| R. A. Boehringer...... 3.70 112 June 11 | J. M. Snavely.......... 1.42 19.1
1919

July 26 | Peterson and Landis... .53 1.6

Nov. 6| J. M, Snavely.......... 3.76 108

Daily discharge, in second-feet, of Cussewago Creek mear Meadville, Pa., for the yéar
endmg Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June. | July. | Aug. | Sept.
1918-19.

192 31 132 24 8 4 14
248 25 241 20 6 3 24
138 24 206 17 5 2 26
90 35 120 15 5 3 13
84 78 157 13 5 3 8
78 96 157 12 4 4 6
67 70 220 1 4 13 5
43 57 375 11 4 9 5
206 126 439 14 4 6 4
398 213 641 13 3 4 4
484 342 | 1130 11 4 3 4
332 375 861 5 2 5
157 272 663 8 4 2 4
114 150 411 8 3 3 4
78 1021 192 6 6 3 4
132 150 , 213 6 5 5 3
304 322 439 13 5 19 3
398 386 538 14 5 25 3
398 264 620 9 4 24 3
144 353 8 4 22 4

120 114 313 6 3 19 4
84 114 296 5 3 9 10
67 78 220 5 3 6 19
52 150 248 4 2 6 13
45 304 264 5 2 6 9
41 227 171 120 2 6 7
41 144 7 2 7 6
64 132 64 28 2 7 5
60 150 45 15 2 6 4
47 150 35 10 2 7 4
39 ... 28 |.cnnnn. 2 8 leeeennn

22926—24—wsp 503——3
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Daily discharge, in second-feet, of Cussewago Creek near Meadville, Pa., for the years

ending Sept. 80, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ‘ June, | July. | Aug. |Sept.
1919-20.

4 233 241 40 38 48 42 149 [] 8 12 5

4 365 125 40 36 48 41 131 8 7 11 4

3| 328 74 38 38 48 38 79 41 [] 9 4

4 179 59 36 40 50 35 59 89 6 8 4

5 113 51 32 50 60 34 46 35 6 7 4

8 13 47 28 65 110 41 38 19 5 7 4

19 119 64 28 75 240 4 34 19 7 [} 4

18 84 125 28 75 400 47 29 18 10 6 4

13 59 173 30 75 460 47 24 23 26 6 4

11 46 205 34 75 500 55 22 , 23 84 11 5

13 55| 285 38 75| 550 74 231 18 46 28 5

19 101 219 44 80 600 79 32 12 28 23 5

30 89 241 48 80 850 185 35 11 22 23 5

28 55 393 30 85 900 205 28 16 18 74 5

18 44 50 85 705 191 23 18 15 179. 4

: |

6.l 16 36 219 48 80 592 185 19 26 23 101 4
) i U 13 32 160 46 70 592 365 17 119 42 4
) B S, 12 29 110 42 60 629 422 16 316 15 29 3
19l 12 29 70 40 55 437 275 16 365 4 32 3
20, 10 20 55 40 50 249 131 19 155 233 28 3
f N 12 29 50 44 48 241 143 24 55 305 17 3
22 ieianaan 22 35 48 48 48 233 328 22 38 137 13 3
b J 40 51 44 48 226 365 18 30 113 11 3
b S, 34 69 42 55 50 173 249 16 34 318 10 3
25 it 18 64 40 55 55 125 205 17 74 422 8 3
26, .. i 19 74 40 55 50 101 119 16 35 233 7 3
b2 U 23 226 40 50 50 79 107 13 23 55 6 4
28 emaaaans 89 285 40 48 438 69 257 11 16 29 6 7
29 ... ail.l . 161 167 40 44 48 59 295 9 13 20 5 5
30 ..l 113 212 40 40 |....... 64 185 8 10 16 6 5
3 SR 79 fo...... 40 40 [....... 64 .. .... K PO 14 [ 38 (R

. NotE.—Discharge Jan. 38-13, Feb. 1-2, 5-12, 1919, and Dec. 17, 1919, to Mar. 14, 1920, estimated because of
ice, from study of weather records and gage-height graph.

Monthly discharge of Cussewago Creek near Meadville, Pa., for the years ending Sept.
30, 1919 and 1920.
[Drainage area, 88 square miles.}

Discharge in second-feet.
Month. B‘l‘i‘l’éﬁ’eﬂs n
. Per square *
Maximum. { Minimum.| Mean. ile.
1913-19.
272 22 98 L11 1.28
453 31 183 2.08 2.32
453 54 188 2.14 2.47
501 41 159 1.81 2.09
411 18 97 110 115
484 39 157 1.78 2.05
386 4 161 183 2.04
1,130 28 319 3.62 4.17
120 4 17 .193 .22
R S P 8 2 4 .045 .05
August ...t 35 2 8 .001 .10
September..........oiiiiiiiiiiii i 26 3 8 . 091 .10
The year......c..coiiiiiiiineaannnn 1,130 2 117 1.33 18.04
161 3 28.1 .319 .37
365 20 112 1.27 1.42
393 40 125 1.42 1.64
55 28 42.4 .482 .56
85 36 59.7 .678 .73
900 48 307 3.49 4,02
422 34 163 1.85 2.06
149 7 32.3 .367 .42
365 [] 55. 4 . 630 .70
422 5 73.8 . 839 .97
179 5 23.8 .270 .31
7 3 4,07 . 046 .05
900 3 85.6 973 13.25
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CLARION RIVER NEAR CLARION, PA.

LocaTioN.—At single-span steel highway bridge known as Toby Bridge, 1 mile north
of Clarion, Clarion County.

DRAINAGE AREA.—930 square miles.

Recorps avaiLaBLe.—November 17, 1884, to September 30, 1920. Records prier
to October 1, 1919, are contained in the annual reports of the Water Supply Com-
mission of Pennsylvania and publications of the United States Weather Bureau.

Gaees.—Chain gage attached to downstream side of bridge; read by L. B. Gifford.
The Sanborn water-stage recorder, on downstream left wing-wall approach, was
damaged by ice and the record not used after March 12, 1920. Zero elevation of
both gages 1,052.00 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Bed composed
of gravel, boulders, and ledge. Control is at the first of a series of riffles about 800
feet below gage; permanent.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded during the year
ending September 30, 1920, 13.01 feet at 8.20 a. m. March 13 (discharge, 28,600
second-feet; a stage of 17.0 feet, from water-stage recorder, was reached at 6 p. m.
March 11, but the water was held back by an ice jam; minimum stage, estimated
from hydrograph, —0.25 foot, at midnight September 25-26 (discharge, 140
second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year except as
affected by ice December 20 to March 11. Rating curve well defined between 100
and 30,000 second-feet. Gage read to hundredths once daily at irregular times.
Daily mean gage heights, October 1 to March 12, were computed from water-stage
recorder graph in connection with chain gage observations; March 13 to Septem-
ber 30, from hydrographs. Daily discharge ascertained by applymg daily mean
gage helght. to rating table. Records good.

Discharge measurements of Clarion River near Clarion, Pa., during the year ending Sept.

30, 1920.
| Gage | Dis- Gage | Dis-
Date. Made by— lheight. charge. Date. Made by— height. | charge.

Feet. ISec.—ft.
181 960

Nov. 11 May 14 | R. J Fems ............
Jan. 20 June 8 |.....d0......ccieiiaills .781 426
Feb. 22

|

o Measurement made through complete ice cover.
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Dasly discharge, in second-feet, of Clarion River near Clarion, Pa., for the year ending
Sept. 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June | July. | Aug. | Sept.
) P 206 | 8,000 | 3,570 650 340 380 | 1,730 | 3,260 488 560 231 195
b 206 | 9,880 | 2,560 600 340 420 | 1,530 | 2.970 465 535 258 184
i T 218 | 9,100 | 2,180 500 360 440 | 1,340 | 2,830 465 560 236 184
7 S 258 | 5,710 | 1,950 440 400 480 | 1,430 | 2,300 465 510 231 174
Buenennans 367 | 4,450 { 1,530 | 420 | 460 | 550 | 1,730 | 2,180 | 488 | 465| 218 206
L i S 367 ! 3,410 | 1,430 460 480 600 | 1,630 | 1,840 465 405 206
[ S, ..| 1,040 | 2,830 | 1,530 500 550 1,000 | 1,340 | 1,430 425 385 184 23t
| S 1,040 | 2,430 | 1,950 550 600 | 2,200 | 1,340 | 1,430 445 425 184 195
[ ....] 6651|2180 1,340 | 600| 650 | 4,800 | 1,340 1,340 | 385 | 585 | 195 184
b (I, 638 | 1,730 | 2,970 600 650 | 9,000 | 1, 1,160 349 665 218 184
| SOOI 1,340 | 1,630 | 2,830 | 600 [ 650 /11,000 { 1,250 | 1,040 | 332 | 665 218 174
120, ...| 1,950 | 2,060 | 2,180 | 600 | 650 | 8,500 | 1,160 | 1,080 | 301 | 510 | 218 184
13eneannnnaaans 1,050 | 1, 2,660 | 550 | 650 25, 1,120 {1,040 | 301 | 385 258
) ¥ 1,530 | 1,530 | 4,260 480 600 (11,200 | 1,1 1,000 301 349 272 218
) & T eedd Ly 1,340 | 4,260 460 600 | 5,710 | 1,160 960 332 349 385 272
16 ceeeaens 1,160 | 1,160 [ 2,690 | 440 | 600 | 4,450 | 1,430 | 818 ['1,160 | 316 488 218
17 ..| 1,530 | 1,160 | 2,560 | 400 | 600 10,100 | 3,570 | 722 4,650 | 30L| 560 184
) £ SO 2,690 | 1,080 ' 2,430 360 550 | 9,360 | 3,730 665 {10, 900 286 785 165
19, ...l .1 1,840 | 1, 1,430 340 500 | 6,620 | 3,110 665 | 5,060 258 | 1,000 165
20 naannns 1,430 | 920 1,100 | 3201 480 {5,710 {2,970 | 694 | 2,80 | 258| 610 165
S U, . 1,250 /1,000 950 | 300 | 440 | 4,450 i 2,830 | 850 (2,300 316 465 156
P R 1,250 785 L 800 300 400 | 3,570 | 3,570 850 | 1,950 316 425 148
b2 . 1,730 818 700 300 360 | 3,730 | 2,830 850 | 1,530 535 349 148
.7 T, 1,250 850 650 280 340 | 4,450 | 2,970 850 { 1,250 | 1,160 332 148
2 anann 1,080 | 885 | 600 | 280 340 |4,080 (3,110 818 | 1,080 | 1,340 | 316 140

|

b N 1 1,040 600 300 340 | 4,260 | 2,430 785 920 665 286 148
b1 R, .| 1,160 | 4,080 600 300 4,650 | 2,180 638 694 316 258 184
P )y 3,900 650 320 360 | 3,570 | 2,830 638 665 272 231 385
2. ... Cevense 5,710 | 2,970 650 320 380 | 2,560 | 3,730 585 560 258 B1 367
30--eeeenannane.| 3,570 | 3,410 700 320 |....... 2,430 | 3,110 560 585 231 218 665
23 PN 3,260 {....... 700 340 |....... 2,060 |....... 510 |....... 244 206 fo.enn- -

Nore.—Discharge Dec. 20 to Mar. 11 estimated, because of ice, from two discharge measurements and
study of weather records and gage-height graph.

Monthly discharge of Clarion River near Clarion, Pa., for the year ending Sept. 80, 1920.
’ [Drainage area, 930 square miles.}

Discharge in second-feet.
Run-off in
Monch. i Minimum.| Mean. |FerS :are inches.
206 1,490 1.60 1.84
785 2,780 2.99 3.34
600 1,790 1.92 2.21
280 427 . 459 53
340 484 . 520 .56
380 5,000 5.47 6.31
1,120 2,160 2.32 2.59
510 1,210 1.30 1.50
301 1,400 1.50 1.67
. 231 465 . 500 .58
August.......... cememeeenans Ceeeheeenann 1,000 184 333 -358 -41
September..... e esteneeeeacenarenaaane 665 140 214 .230 .26
The FeaT. . o creenneeneiannnnnaans 25,300 140 1,490 1.60 21.80

RED BANK CREEK AT ST. CHARLES, PA.

LocaTion.—~—At single-span steel railroad bridge at St. Charles. Clarion County.

DRAINAGE AREA.—540 square miles.

REcorRDs aAvAILABLE.—October 19, 1909, to September 30, 1920. Records prior to
October 1, 1918. are contained in the annual reports of the Water Supply Com-
mission of Pennsylvania.

Gaae.—Chain gage attached to upstream side of bridge: read by Forest Bish. FEle-
vation of gage zero 976.24 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Bed composed
of rocks and fairly regular. Control is at the first of a series of riffles, where the
bed is composed of large boulders and ledge, about 200 feet below gage; prohably
permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 8.20 feet at 5 p. m. May 10 (discharge, 10,200 second-feet); mini-
mum stage, 0.74 foot at 4.30 p. m. October 1 (discharge, 19 second-feet).

Maximum open-water stage recorded during the year ending September 30,
1920, determined from levels and hydrograph, 10.3 feet at midnight March 12-13
(discharge, about 15,500 second-fabt); a stage of 14.0 feet, determined from levels
and hydrograph, was reached at 1.30 p. m. March 12, but the water was held back
by an ice jam; minimum stage, 0.90 foot at 7 a. m. August 28 (discharge, 37 second-
feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year except as af-
fected by ice. Rating curve well defined below 1,000 second feet and fairly well
defined between 1,000 and 10,000 second-feet. Gage read to quarter-tenths twice
daily. Daily discharge ascertained by applying daily mean gage height to rating
table. Records good.

Ihscharge measurements of Red Bank Creek at St. Charles, Pa., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— roreg | charse, || Date- Made by— rare, | charge.
1918. Feet. | Sec.ft. 1920. Feet. | Sec.-ft.
Qct. 11 | R. A. Boehringer.......| 2.20 481 |} Jan. 12 | B. A. Knight....._.... b2.78 332
019 May 14 | J. M. Spavely.......... 2.28 575
1919.
July 31 ] Peterson and Landis...| .92 38 1 X

o Measurement made by wading 1,000 feet below gage.
& Measurement made through complete ice cover. *

Daily discharge, in second-feet, of Red Bank Creek at St. Charles, Pa., for the years ending
Sept. 80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1918-19.

1,330 441 466 548 242 76 826
1,330 | 416 (1,330 | 466 | 207| 105 635
1,330 392 970 441 135 110 466
1,230 368 895 416 90 7% 466
1,140 392 728 368 95 95 322
1,050 | 368 | 635]| 301 95| 110 207
970 345 576 224 90 242 151
970 368 | 1,550 242 76 224 151
2,480 | 322 4,670| 301 66| 163 148
2,780 261 | 8, 261 70 122 175
2,190 548 | 6,690 224 70 42 191
1,920 | 441 | 4, 175 92 46 175
1,330 441 1 2,480 148 92 172
970 | 441 | 1,790 | 130 66 191 151
793 466 | 1,330 | 1,230 84 122 130
1,330 | 576 |1,330 | 520| 322 108 84
3,580 | 932 /3,000] 520/ 261 64
3,250 | 93213,930| 86| 172| 207 62
2,630 3,580 666 118 191 74
2,190 666 | 3,250 493 118 207 77
1,670 666 | 7,530 441 76 191 38
1,440 576 | 5, 322 70 151 224
1,440 | 5483, 301 66 175
860 548 | 2,930 242 54 207 169
666 576 | 2,330 207 50 322 163
548 | 520 | 2,050 | 175 50 | 466 172
576 1,330 392 50 368 148
493 493 970 322 50 345 145
493 826 322 50 261 125
441 666 261 27 280 130

493 {....... 606 |....... 681 826/.......
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Daily discharge, in second-feet, of Red Bank Creek at St. Charles, Pa., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
90 | 1,550 | 2,050 200 400 360 635 895 520 322 120 110
75 | 2,050 | 1,330 200 420 360 895 466 322 125 115
68 | 3,580 | 1,140 200 420 420 576 895 441 345 135 122
70 | 3,930 895 200 440 600 635 826 261 280 120 120
70 | 2,330 520 200 440 | 1,900 635 793 242 280 118 © 98

' |

207 | 2,330 576 ;200 460 | 1,600 635 696 242 207 98 98
191 | 2,190 520 260 460 | 1,400 635 696 242 207 98 77
169 | 1,790 520 280 460 | 1,500 635 606 242 140 98 122
207 | 1,550 970 320 460 | 1,700 635 576 242 140 105 151
242 | 1,330 | 1,550 320 | 460{ 2,200 635 466 207| 169 | 125 148
|3 826 1 1,230 | 1,330 340 460 | 5,050 576 466 242 175 145 148
696 | 1,330 340 460 |11, 500 576 466 207 151 148 145

635 12,190 1 340 460 (14,300 576 466 224 148 132 175

576 | 2,330 | 320 460 |11, 800 606 416 261 148 125 175

576 | 1,920, 320 460 (10,000 ! 1,330 416 322 125 175 172

548 826 1 320 460 | 7,110 | 3,250 441 416 122 520 151

466 600 | 320 460 | 4,670 | 2,190 466 | 6,270 125 860 140

466 360 320 460 | 4,480 | 1,920 466 | 8, 120 760 160

416 320 4 320 420 | 4,670 | 1,550 441 | 3,930 130 696 175

280 320 360 | 3,580 | 1,560 416 | 3,250 132 606 191

260 320 360 | 3,250 | 1,550 466 | 2,930 130 520 175

260 ;320 340 | 2,930 | 1,790 466 | 2,190 125 493 175

260 © 320 360 | 2,050 | 1,920 493 | 1,550 120 322 148

240 | 320 360 2,050 | 1,790 | 576 | 1,140 | 120 | 175 145

240 420 790 | 1, 576 760 100 95 148

240 550 1 1 520 576 98 72 151

220 . 520 576 98 74 160

220 | 466 520 110 44 175

200 | 493 466 130 95 191

200 466 368 122 108 151

200 | 368 |....... 180 | 122).......

|

NoTE.—Discharge Jan. 6-11, Feb. 4-12, 1919, and Dec. 17, 1919, to Mar. 10, 1920, estimated because of ic
from discharge measurements and study of weather record and gage-height grapfn.

Monthly discharge of Red Bank Creek at Si. Charles, Pa., for the years ending Sept. 30,

1919 and 1920.

[Drainage area, 540 square miles.]

Discharge in second-feet.
Run-off in
Month
Maximum. | Minimum. | Mean. | FerS gare inches.
October. ... .. i 2,330 22 944 1.75 2.02
November. . . 2,630 322 956 1.77 1.98
December.. 2,630 322 949 1.76 2.03
January.... 6,270 392 990 1.83 2.11
February... 1,330 85 446 . 826 .86
March...... 3, 580 493 1,420 2.63 3.03
932 261 509 .943 1.05
8, 850 466 2, 600 4.81 5.55
1,230 175 383 .710 .79
322 27 102 .189 .22
826 40 200 .37 .43
826 38 207 .383 .43
8, 850 22 815 1.51 20. 50
5,250 68 1,320 244 2.81
4, 860 322 1, 490 2.76 3.08
2,330 200 Kekd 1.4 1,66
360 200 299 . 554 .64
460 360 424 .785 .85
14, 300 360 | 3,490 6. 46 7.45
3,250 576 | 1,230 2.28 2. 54
895 368 | 555 1.03 1.19
8,630 207 | 1,260 2.33 2.60
345 98 | 164 .304 .35
860 4 240 .444 .51
191 77 147 L2712 .30
14,300 4 952 1.76 23.98
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CROOKED CREEK AT HILEMAN FARM, PA,

LocaTion.—At single-span steel highway bridge at Hileman farm, 34 miles south of
Ford City, Armstrong County.

DRAINAGE AREA.—279 square miles.

REecorps AvAILABLE.—October 16, 1909, to September 30, 1920. Records prior to
October 1, 1918, are contained in the annual reports of the Water Supply Com-
misgion of Pennsylvania.

GagE.—Chain attached to upstrea.m side of bridge; read by D. G. Hileman.

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

CHANNEL AND cONTROL.—Left bank high and not subject to overflow; right low and
overflow begins at a stage of about 8 feet. Bed composed of gravel and rock.
Control is at a riffle about 300 feet below gage; practically permanent.

EXTREMES OF DISCHARGE, —Maximum stage during the year ending September 30,
1919, 7.5 feet, estimated from hydrograph at 7 p. m. May 10 (discharge, 6,040
second-feet); minimum stage 1.05 feet, several times in July (discharge, 8 second-
feet).

Maximum open-water stage during the year ending September 30, 1920, esti-
mated from hydrograph, 10.0 feet at midnight June 17-18 (discharge, 10,000
second-feet); a stage of 14.8 feet, determined from levels, was reached at 8 p. m.
March 12, but the water was held back by an ice jam; minimum stage, 1.09 feet
at 7.15 p. m. September 5 (discharge, 15 second-feet).

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

Accuracy.—Stage-discharge relation permanent, except as affected by ice. Rating
curve well defined below 500 second-feet and fairly well defined between 500 and
5,500 second-feet. Gage read to hundredths twice daily. Daily discharge as-
certained by applying daily mean gage height to rating table. Records good,
except for periods of ice effect, for which they are fair.

Discharge measurements of Crooked Creek at Hileman farm, Pa., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— (age elg‘fée‘ Date. Made by— h‘gi"gﬁ_ ch]g‘r’g'&
1918, Feet. | Sec-ft. 1919. Feet. | Sec-ft.
Oct. 14 | R. A. Boehringer.......| 1.64 84 {| Nov. 14 | J. M. Snavely.......... 2,19 218
1919, 1920.
July 28 [ J. M. Snavely.......... 1.17 25 || May 13| R.J. Ferris............ 2.10 100
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Daily discharge, in second-feet, of Crooked Creek at Hileman farm, Pa., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. N
1,520 | 570 | 850 | 168 | 570 | 225 59 35 970
4,510 | 510 | 745 150 | 930| 168 52 27| 1,050
2,510 390 675 135 710 150 35 35| 1,170
1,340 390 510 150 540 135 35
710 275 510 168 390 120 b 40 510
440 205 480 150 360 85 35| 1,250 250
340 180 510§ -135 390 95 24 390
280 170 510 135 540 85 18 250 330
260 140 | 2,090 | 108 | 2,510 85 15| 168 108
220 120 | 1,890 95 | 5,250 75 15 52 8
260 100 | 1,100 95 1 3,190 108 27 75 150
260 | 100 | 800 | 168 | 1,800 67 67 59 135
240 108 600 225 1 1,170 59 20 390 95
220 168 450 265 850 52 52 205 135
220 330 400 225 640 67 250 135 168
220 330 320 265 675 45 570 95 85
220 | 275 6501 360 | 1,800 594 275 1,610 59
220 250 | 1,100 420 | 2,290 135 135 | 1,170 52
220 217 890 330 | 1,340 85 75 | 1,170 52
260 205 675 275 | 1,170 59 67 | 1,250 85
260 302 570 240 | 1,340 57 59 510 52
260 450 420 225 1 1,340 52 52 540
260 | 815, 330| 168 1,170 59 35| 675 67
1,700 970 275 250 | 1,340 40 46 450 135
1,430 | 745( 275 225 1,340 40 31 | 1,890 67
1,250 225 205 | 1,170 35 40 | 1,340 52
1,170 225 | 150 "850 | 510 31| 675 40
1,060 275 150 675 275 40 480 46
225 108 450 135 27 360 46
850 1851 188 390 59 311 420 52
710 157 |.ee.... 275 |..nnnnn 780 [.......
110 200; 180 147 1,010 55| 510 22
10| 200 180 | 135 710 47| 126 61 20
10| 2207 220 1291 510 79| 123 50 18
110 220 340 126 450 77 108 38 16
110 | 220 (1,000 | 260 | 390 93 03 31 15
120 220 | 3,200 221 286 154 83 26 18
120 220 | 4,800 217 225 112 77 22 20
140 [ 220 3,600 190 | 189 70 81 20 18
150 220 | 2,200 157 157 67 85 18 16
170 260 | 1,800 147 138 52 70 24 141
170 260 | 2,200 135 126 47 61 20 213
170 260 | 6,000 126 148 42 112 24 260
170 260 | 4,800 150 185 58 100 95 230
170 260 | 2,290 141 171 50 73 61 372
170 260 | 1,430 120 141 43 52 77
170 260 | 1,170 174 107 360 40 59 205
170 220 | 2,730 | 1,340 93 | 5,250 34 70 147
170 | 220 | 1,340 | 540 81 | 6,040 32 77 89
170 ) 200} 1,000 | 850 77 | 2,190 58 69 47
170 | 180 | 1,010 | 930 | 221 | 1,090 36 61 36
170 | 180 | 930 | 3,430 | 1,010 | 850 31 52 32
170 | 200 | 850 | 2,510 | "675| 710 31 47 29
170 200 745 | 1,610 420 | 1,430 33 45 26
170 | 220 | 1,340 | 1,170 | 292 | 1,010 38 43 24
170 220 | *510 780 230 605 32 36 22
170 220 420 540 168 450 26 29 21
170 200 360 540 132 221 19 24 18
180 | 180 302| 970| 100| 108 18 23 24
180 180 213 850 85 73 18 16 26
180 |....... 189 745 73 98 16 21 45
180 |......- 157 foeeennn 61 |....... 15 fevennnefonnnnns

NorE.—Discharge Jan, 6-23, Feb, 7-12, 1919, and Deec. 17, 1919, to Mar. 12, 1920, estimated because of ice

from studgggf weath

no gage-h

t record.

er records and gage-heigﬁt graph. Discharge estimated Mar. 11-18,

1919, because of



ALLEGHENY RIVER BASIN. 35

Yonthly discharge of Crooked Creck at Hileman farm for the years ending Sept. 30, 1919

and 1920.
[Drainage area, 279 square miles.]
Discharge in second-feet.
Month Run-off in
Maximum. | Minimum. Mean. Pel;ﬁﬁgare inches.
1918-19.

2,730 40 256 0.918 1.06
2,090 85 576 2,06 2.30
2,510 135 747 2,68 3.09

4,510 220 786 2.82 3.2
1,340 100 420 1.51 1.57
2,090 157 610 2.19 2.52

420 95 197 706 .79
5,250 275 1,210 4.3 5.00

510 35 1 .387 .43

570 15 73.6 . 264 .30

1,890 27 539 1.93 2.22
1,170 40 247 .885 .99
5,250 15 484 1,73 23,51
3,070 24 496 1,78 2.05
4,650 89 1,140 4.09 4.56
2,950 110 2.16 2.49

180 110 157 . 563 .65

260 180 220 .789 85

6,600 157 1, 540 5.52 6.36
3,430 120 2.32 2.5¢

1,010 61 279 1.00 1,15

[ 42 718 2.57 2.87

510 15 72.0 258 =30

16 43.5 156 18

372 15 80.5 289 32

6,040 15 499 L7 24.37

KISKIMINITAS RIVER AT AVONMORE, PA.

Location.—Atfour-span steel highway bridge at Avonmore, Wéstmoreland County.

‘DRAINAGE AREA.—1,720 square miles.

RECORDS AVAILABLE.—May 29, 1907, to September 30, 1920. Records October 1,
1914, to September 30, 1918, are contained in the annual reports of the Water
Supply Commission of Pennsylvania.

Gage.—Chain gage attached to downstream side of bridge; read by J. H. Shupe.
Elevation of gage zero 805.64 feet, United States Geological Survey datum.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Right bank high and not subject to overflow: left bank
subject to overflow at high stages. Bed composed of gravel. Control is at the
first of a series of riffles about 500 feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 15.47 feet at 4.45 p. m. January 2 (discharge, 22,200 second~
feet); minimum stage, 2.49 feet July 8-10 (discharge, 325 second-feet).

Maximum stage during the year ending September 30, 1920, estimated from
hydrograph, 20.3 feet at 2 a. m. November 27 (discharge, 37,700 second-feet);
minimum stage, 2.55 feet at 8.45 a. m. October 1 (discharge, 352 second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year except as
affected by ice December 17, 1919, to March 5, 1920. Rating curve fairly well
defined below 30,000 second-feet. Gage read to half-tenths twice daily; during
high stages more frequently. Daily discharge ascertained by applying daily
mean gage height to rating table. Records fair.

Discharge measurements of Kiskiminitas River at Avonmore, Pa., during the years ending

Sept. 80, 1919 and 1920.
{Made by J. M. Snavely.]

Gage Dis- Gage Dis-
Date. heignt. | charge. Date. height. | charge.

1919. Feet. Sec.t. 1920. Feet. Sec.ft.
3.00 682 |) May 11 ..ot 4.34 1,630
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Daily discharge, in second-feet, of Kiskiminitas River at Awvonmore, Pa., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1918-19.

1,320 | 6,260 | 1,860 | 6,410 | 1,500 | 1,680 | 2,360 | 570 | 480 | 4,880

1,160 (21,900 | 1,410 | 6,860 | 1,320 | 2,360 | 1,960 510 452 | 2,460

1,090 12,400 | 1,410 | 5,140 | 1,320 | 2,580 | 1,590 | 452 | 425 | 1,860

1,160 | 8,120 | 1,500 | 3,860 | 1,320 | 2,050 | 1,410 | 425 | 375 | 1,410

1,160 | 4,880 | 1,680 | 3,620 | 1,410 | 1,860 | 1,160 | 400 | 425 | 1,160

1,090 | 4,360 | 1,410 | 3,900 | 1,320 | 1,680 | 1,000 | 400 | 945 | 1,090

1,320 | 3/860 | 1,160 | 3,500 | 1,160 | 1,680 | 1,020 | 352 | 2,680 875

1,320 | 3/620 | 1,240 | 2,920 | 1, 3,500 | ‘945 | 32511,680( 735

2,150 | 3,030 | 1,090 | 3,860 | 1,020 | 5,010 | 1,000 | 325 | 1,020 | 700

3,500 | 2,460 | 945 | 5,400 | 1,020 (15,400 | 1,020 | 330 | 735 665

5,400 | 2,250 | 1,680 | 4,360 | 1,020 (14,300 | 945 | 480 | 540 805

6,860 | 1,960 | 1,020 | 3,740 | 1,770 [ 9,170 | 735| 770 | 480 665

5,960 | 1,680 | 1,240 | 3,140 | 1,770 | 6.710 | 632 | 480 | 1,320 665

7,780 | 1,860 | 1,160 | 2,020 | 1,410 | 5,400 | 700 | 452 | 1,090 600

9,550 | 2,680 | 1,770 | 2,460 | 1,320 | 4,240 | 735 | 2,800 | 875 480

7,160 | 2,360 | 1,960 | 2,250 | 1,500 | 4,750 | 1,090 | 7,620 | 805 480

5,400 | 2,050 | 1,410 | 3,260 | 1,860 | 6,110 | 1,770 | 3,860 | 7,310 480

4,360 | 2,360 | 1,240 | 4,620 | 2,150 | 7,950 | 1,160 | 1,960 | 3,380 480

3,500 | 3,140 | 1,160 | 5,010 | 1,960 | 5,820 | 1, 1,410 | 1,960 425

2,920 | 2,920 | 1,090 | 3,990 | 1,680 | 5,960 805 | 1, 1,680 480

2,460 | 2,460 | 1,240 | 3,380 | 1,680 | 8,120 | 2,050 | 945 | 1,500 540

3,140 | 2,250 | 1,860 | 2,920 | 1, 9,740 [ 1,020 | 875 (2,250 | 480

10,100 | 2,250 | 3,500 | 2,460 | 1,500 | 8,460 | 735 | 840 | 2,680 | 840

6,560 | 6,110 | 3,620 | 2,150 | 1,860 | 7,160 | 570 | 945 | 1,860 875

5,960 | 5,140 | 3,140 | 1,960 | 2,250 | 7,780 | 665 | 735 |3,380 | 632

5,680 | 4,120 1 1,960 600 | 2,920 510

4,490 | 37500 1,770 480 | 1,770 425

3,740 | 27920 1,500 425 | 1,500 | 352

3,380 | 2)580 1,590 045 | 1,160 | 352

800 | 2,360 1,500 665 | 1,860 330

2,580 | 2,050 570 | 5,960 |.......

1. 425 | 9,740 | 5,010 | 750 | 2,400 | 2,600 | 2,460 | 5,960 | 945 | 2,580 | 1,160 | 1,860

2. 480 (17,700 | 3,860 | 750 | 3,000 | 2,400 | 2, 5,680 { 875 1,680 | 1,860 | 1,160

3. 540 |11, 3,260 | 750 | 3,000 | 2,200 | 2,360 | 4,620 | 910 | 3,260 | 1,320 | 840

s 452 | 7,780 | 2,460 | 650 | 3,200 | 2,400 | 2, 3,860 | 1,020 | 2,800 | 945 735

5 2,250 | 600 | 3,800 {12,000 | 3,500 | 3,260 | 1,410 | 1,860 | 735 665

2,250 | 600 | 3,200 |15,200 | 4,620 | 2,680 | 2,250 | 1,500 | 600 | 632

6,860 | 650 | 2,600 | 8,120 | 3,740 | 2,460 | 1,860 | 1,320 | 1,590 632

8120 | 050 | 2,200 | 5,680 | 3,620 | 2,150 | 1,410 | 1,860 | 1,960 | 805

7,010 | 1,700 | 1,400 | 5,140 | 3,380 ; 1,960 | 1,680 | 1,680 | 1,160 910

11,100 | 8,500 | 1,600 | 5,400 | 3,030 | 1,770 | 1,320 | 1,320 | 1,680 { 1,320

2 7,160 | 9,500 | 1,600 (11,300 | 3,140 | 1,590 | 1,160 | 1,160 | 2,800 | 3,140

X 5,540 | 7,000 | 1,500 (19,500 | 3,140 | 1,680 | 1,000 | 1,320 | 1,770 | 2,680

3 6,560 | 5,000 | 1,700 [20,800 | 3,140 | 1,860 | 1,410 | 1,160 | 2,820 | 2,250

,360 (12,200 | 30600 | 1,600 [14,700 | 4,240 { 3,860 | 2,050 | 1,020 | 2,800 | 1,680

, 7,950 | 2/600 | 1,500 | 9,170 | 3,260 | 2,800 | 1,860 | 945 | 1,860 | 1,320

,770 | 5,010 | 1,900 | 1,400 | 9,740 | 3,740 | 2,250 | 9,170 | 1,240 { 1,860 | 1,090

;500 | 3,800 | 1,400 | 1,300 [19,500 | 8 1,860 (25, 1,000 | 2,680 | 1,020

,500 | 3,000 | 1,300 | 1,300 [15,200 | 9,740 | 1,680 (30,100 | 945 | 1,960 875

,410 | 2,000 | 1,300 | 1,300 | 9,360 | 7,010 | 1,680 12,600 | 735 | 1,590 | 735

7320 | 1,300 | 1,700 | 1,300 (11,100 | 5, 1,860 | 7,160 | 875 | 1,320 | 600

,160 | 1,200 | 2,400 | 1,300 | 8,460 | 9,930 | 1,860 | 5,680 | 805 | 1,160 600

,160 | 1,100 | 3,800 | 1,400 | 7,160 | 9,930 | 3,030 | 4,620 | 700 | 1,160 600

,160 | 1,100 | 4,200 | 1,500 | 5,960 | 7,160 | 2,150 | 4,120 [ 700 | 1,090 600

7320 | 1,000 | 4,800 | 1,600 | 5,960 | 5,960 | 1,860 | 4,120 | 875 | 1,090 540

7410 | 7900 | 4,400 | 2,600 | 5,820 | 5,010 | 1,770 | 3, 600 | 910 480

,900 | 900 | 3,800 | 4,200 | 5,680 | 4,120 | 1,500 | 2, 540| 805 480

20,500 | 900 | 4,200 | 3,600 | 5,540 | 3,860 | 1,500 | 2,150 | 540 | 665 452

;300 | 900 | 37600 | 3,000 | 4,490 | 6,410 | 1,320 | 1, 540 | 665 | 1,160

;120 | 800 | 3,000 | 2,800 | 3,380 | 5, 1,160 | 1,500 | 540 | 665 | 1,860

, 260 800 | 1,800 |....... 3,140 | 4,880 | 1,090 | 1,680 570 665 { 1,320

800 | 2,000 |---.... 7680 |......| 1,020 1..%....| 1,160 | 1,500 [...%...

NoTE.—Discharge Dec. 17, 1919, t 0 Mar. 5, 1920, estimated, because of ice, from weather records and study
of gage-height graph.
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Monthly dischurge of Kiskiminitas River at Avonmore, Pa., for the years ending Sepl.
20, 1919 and 1920.

[Drainage area, 1,720 square miles.]

Discharge in second-feet.
Month. Run-off in
Per square *
Maximuim. | Minimum. Mean. ﬁﬁ
1918-19.

17,900 452 1,580 0,919 1.06

7,950 770 2670 1.55 178

10,100 1,080 4,030 2.34 2.70

21,000 1,680 4190 244 2.81

6,260 045 2,020 .17 1.2

6,860 1,680 3,400 1.98 2.28

2,250 1,020 1,550 -901 1.00

15,400 1,680 5,530 3.22 3.71

2,800 570 1,190 .692 .77

3,860 325 1,080 .616 !

7,310 375 1,790 1,04 1,20

4,880 330 891 .518 .58

THO YEAT .« .. «evesenreennnenenannnnens 21,900 325 2,510 1.46 19.77
7,460 100 2,640 1.53 176

29, 500 1,160 5,430 3.16 3.53

12,200 300 3,780 2.20 2.54

9,500 600 2,880 1.67 1.92

4200 1,300 2,170 1.26 1.36

29,300 2,200 8,670 5.04 5.81

9,930 2,050 4,860 2.82 3.15

5,960 1,020 2,380 1.38 1.59

30,100 875 4,560 2.53 2.82

3,260 540 1,220 2709 .82

2,920 600 1,450 .843 .97

3,140 452 1,100 .640 .1
Theyear.....ccovviemienennanannns . 30,100 400 3,430 1.99 26.98

STONY CREEK AT JOHNSTOWN, PA.

Locatron.—At Poplar Street single-span steel highway bridge, Johnstown, Cambria
County, 1} miles above confluence of Stony Creek and Little Conemaugh River.

DRAINAGE AREA.—468 square miles.

RECORDS AVAILABLE.—July 2, 1913, to September 30, 1920. Records prior to October
1, 1918, are contained in the annual reports of the Water Supply Commission of
Pennsylvania.

Gage.—Chain gage attached to downstream side of bridge; read by Herbert Reitz.
Elevation of gage zero 1,154.0 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Control for low
water is at a riffle, where the bed is composed of gravel and small boulders, about
100 feet below gage; practically permanent. Control for high stages is at a riffle,
where the bed is composed of gravel and large boulders, about 1,300 feet below
gage; probably permanent

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 8.15 feet at 8 a. m. May 10 (discharge, 6,380 second-feet); mini-
mum stage, 0.92 foot September 30 (discharge, 38 second-feet).

Maximum stage during the year ending September 30, 1920, estimated from
hydrograph, 11.2 feet at 1 p. m. March 12 (discharge, 11,600 second-feet); mini-
mum stage, 1.10 feet at 6 p. m. October 4 and morning and afternoon October 5
(discharge, 70 second-feet).

Ice.—Stage-discharge relation usually affected by ice for short periods.
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Diversions.—A dam 1 mile above the mouth of Quemahoning Creek creates a reservoir
having a capacity of 1,740,000,000 cubic feet, from which water is carried through
a conduit to the plant of the Cambria Steel Co. at Johnstown where it is returned
to the stream below the gaging station.

Aceuracy.—Stage-discharge relation probably permanent throughout the year, ex-
cept as affected by ice for short periods during winter of 1919-20. Rating curve
fairly well defined below 1,000 second-feet and well defined from 1,000 to 8,000
second-feet. Gage read to hali-tenths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records fair.

CooPERATION.—A record of the quantity of water diverted from the Quemahoning
reservoir is furnished by the Cambria Steel Co., Johnstown.

Discharge measurements of Stony Creek at Johnstown, Pa., during the years ending Sept.
30, 1919 and 1920.

' |
Date. Made by— hgiz;%let. cl?alrsg_e. Date. | Made by— | hg{ag et. chalrsée.’
,,,,,, “ i .
|
1919. . Feet. | Secft. 1920. | Feet. | Sec-ft.
July 18 [ J. M. Snavely.......... io1.62 225 l]ieb. g I J. M(i Snavely.......... } 2.74 gg_}
i ar. 3 |..... o .
1920. L May 27 ... do 328
Jan. 5| B.A. Knight.......... {aLT7l 243 |

o Measurement made through incomplete ice cover.

Daily discharge, in second-feet, of Stony Creek ai Johnstown, Pa., for the years ending
Sept. 30, 1919 and 1920.

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

July. | Aug. | Sept.

|
|
1918-19. ‘ |

300 | 00| 115 90

20 95| 240 75

2601 95| 202 70

368! 95| 168 82

3681 95| 108 95

300 178 95 80

252 150 | 66 5

298, 120 82 70

192 108 | 144 82

150 390 | 185 82

185 900 | 280 95

368 1 840 | 260 108

3251 435 480 95

390 | 220 412 90

280 1 168 | 300 75

280 | 206 | 202 82

[

200 185| 252 75
;185! 150 | 252 95
i 168 ' 300 202 100
b1 202] 300 75
| 150, 168 | 300 70

260 144 | 280 70

3001 150 | 220 60

150 168| 164 50

P47 126 42
700 95 126| 213 38
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Daily discharge, in second-feet, of Stony Creek at Johnstoun, Pa., for the years ending
- Sept. 30, 1919 and 1920—Continued.

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

7 p 725 550 | 575|1,850| 345! 840 502| 220
550 | 2201,450 | 650 | 780 | 1,930 | 675| 675 435 1
525 | 240 1,600 | 840 |2,010| 550 | 435| 480 157
675 | 260 | 1,450 | 3,600 | 1,310 | 1,930 | 390| 435 2 150

2,860 | 300 | 780 2,280 | 1,380 | 1,850 | 300| 435 | 1,170 135

1,850 | 400 | 5752100 | 1,170 | 1,770 | 280 | 322 120

4,070 1 1,200 | 480 | 1,770 | 1,100 | 1,770 | 268 | 268 135

2,760 | 2,600 | 525 | 2,660 | 1,030 | 1,610 | 268| 213 | 1,030 220

2,280 | 2,460 | 550 | 3,490 | 1,030 | 1,610 | 202 | 178 345

¢l

240 300 |....... 1,450 | 1,170 228 322 100 168 675
220 280 |....... 1,240 |....... 213 {....... 875 875 |.......

NoTe.—Discharge does not include the water diverted from the Quemahoning teservoir. Discharge
Dec. 19, 1919, to Jan. 10, Jan. 26-31, Feb. 13-22, and Mar. 4-6, 1920, estimated, because of ice, from discharge
measurement, weather records, and study ol gage-height graph.

Monthly discharge of Stony Creek at Johnstown, Pa., for the years ending Sept. 80, 1919

and 1920.
.Drainage area, 468 square miles.] .
Discharge in second-feet.
Run-off in
Month. A
Maximum. | Minimum. | Mean. Pernfj g‘a.re inehes.
1918-19.
960 50 137 0.417 0.48
810 120 326 .7 .89
2,100 213 1,090 2.50 2,88
4,590 368 1,020 2.46 2.84
1,850 157 451 1.23 1.28
2,460 451 932 2.20 2.54
725 213 366 1.03 115
5,650 390 1,680 3.76 4.34
95 291 . 818 .91
900 95 208 . 568 65
480 66 200 594 68
199 38 86 353 39
5,650 38 570 1.40 19. 03
2,760 70 703 . 155 1.79
5,370 157 1,430 3. 14 3.50
4,070 220 1,110 2,63 3.03
2,600 220 839 2.10 2.42
1,450 345 569 1.51 1.63
8,910 435 2,810 6.28 7.24
1, 850 575 1,130 2.72 3.04
2,280 213 1,090 2.61 3.01
7,020 178 1,220 2.86 3.19
810 &2 248 . 761 .88
1,450 120 638 1.60 1.84
675 120 372 1.04 116
8,910 70 1,010 2.40 32.73

NOTE.~Maximum, minimum, and mean discharge does not include the water diverted from the Que-
mahoning reservoir. Run-off in second-feet per square mile and depth in inches includes the quantity of
water diverted from the reservoir.
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BLACKLICK CREEK AT BLACKLICK, PA.

Location.—At three-span steel highway bridge a quarter of a mile north of Pennsyl-
vania Railroad station at Blacklick, Indiana County.

DRAINAGE AREA.—386 square miles.

RECORDS AVAILABLE.—August 16, 1904, to December 31, 1905, and January 8, 1907,
to September 30, 1920. Records October 1, 1913, to September 30, 1918, are
contained in the annual reports of the Water Supply Commission of Pennsylvania.

Gaee.—Chain gage attached to upstream side of bridge; read by Miss Carrie Kelley.

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

CHANNEL AND CONTROL.—Right bank high and not subject to overflow; left is over-
flowed at a stage of about 12.0 feet. Bed composed of sand, gravel, and boulders.
Control is at a riffle about 200 feet below gage; may shift occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30,1919, 7.90 feet at 7 a. m. October 31 (discharge, 7,370 second-feet);
minimum stage, 2.20 feet July 9 (discharge, 42 second-feet).

‘Maximum stage recorded during the year ending September 30, 1920, 10.5 feet
at 6 p. m. June 17 (discharge, about 13,700 second-feet); minimum stage, 2.20 feet
several times in July, August, and September (discharge, 42 second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year except as
affected by ice for short periods during winter of 1919-20. Rating curve fairly
well defined below 10,000 second-feet. Gage read to quarter-tenths twice daily.
Daily discharge ascertained by applying daily mean gage height to rating table.
Records good.

Discharge measurements of Blacklick Creek at Blacklick, Pa., during the years ending
Sept. 30, 1919 and 1920.

. | . .
Gage Dis- Gage | Dis-
Date. Made by lheight. charge. | Date- Made by height. | charge.
—_—

1919. Feel. | Sec.ft. 1920. Feet. | Sec.-ft.

July 18 | J. M. Snavely.......... 3.14 429 || Feb. 4 |J. M. Snavely.......... e 3.66 707

: Mar. 4|..... [0 0 4.06 1, 08G

1920. ! May 27 | R.J. Ferris............ 2.75 234
Jan. 6| B.A.Knight........_. a 2,68 168

e Measurement made through incomplete ice cover.
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Daily discharge, in secomi'-feet, of Blacklick Creek at Blacklick, Pa., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. .

160 | 2,380 290 | 2,840 290 | 2,230 245 390 315 125 63 950

153 | 1,520 | - 222 | 5,600 | 245 1,160 | 209 | 625, 268 108 63 625

142 | 1,070 268 | 2,520 268 | 1,030 222 472 268 63 63 500

153 798 268 | 1,420 340 835 268 418 180 52 59 340

118 760 268 910 315 760 281 365 172 52 108 281

[ 950 592 290 835 142 798 200 315 214 57 11,240 236

Teeeeceeeaanan 625 560 222 835 200 658 209 592 150 52 625 200

| S, 365 445 315 725 245 500 200 990 125 52 340 180

| . 200 445 340 560 108 910 160 | 3,880 142 42 200 160

10, coiiiioann 260 340 340 390 160 | 1,160 160 | 6,320 180 63 160 153

) S S 230 290 625 500 90 872 222 | 3,510 136 125 125 168

12 200 245 625 200 160 690 530 | 1,960 108 100 90 125

) T 245 254 | 1,520 315 142 625 340 | 1,330 76 160 530 132

Moo ... 222 200 | 1,620 365 245 560 290 | 1,070 90 418 290 108

) 1 T, 180 200 | 1,960 500 445 560 300 872 76 | 1,960 192 90

16, .. 153 168 | 1,420 500 268 445 340 872 232 | 1,620 160 90

) ¥ O, 142 245 | 1,070 500 245 910 365 | 2,380 200 690 | 2,840 90

) £ S 125 | 1,420 872 592 180 | 1,520 340 | 1,730 125 390 990 68

19 ... 125 | 1,730 625 625 108 | 1,030 290 | 1,160 76 330 835 63

20, 142 | 2,090 592 472 108 872 268 990 365 254 592 160

2l .l 500 | 1,730 500 472 245 725 300 | 2,380 222 209 390 160

22 iiecianeas 366 | 1,240 | 1,240 500 290 592 254 | 2, 142 200 45 108

23 ..l 200 | 1,030 | 2,090 | 540 | 1,070 | 445 | 209 | 1,520 76| 390 | 365 118

b T 268 690 | 1,420 | 1,300 690 418 340 | 1, 71 268 290 390

b N 245 625 | 1,520 | 1,000 798 365 365 | 1,520 90 132 725 222

WBoiiiiinnnnn, 872 560 1,160 | 760 1,620 | 365| 330|1,160| 365| 108| 472 160

27 910 418 950 870 | 1,070 390 268 010 | 1,160 90 445 90

6! 560 950 125 365 85

245 168 290 68

76 872 63

761,520 |_..... .

445 340 250

445 153 160

365 90 90

365 63 94

268 63 59

245 63 44

560 472 108 90

500 445 63 63

472 315 142 68

500 222 340 560

160 | 1,520 500 | 2,520 472 315 63 268 290 725

070 | 1,160 500 | 5,900 418 340 78 192 164 390

840 910 825 | 6,320 725 418 180 200 128 472

2,380 592 600 | 2,520 500 45 204 160 125 281

1,520 | . 500 550 | 1,730 390 300 212 168 125 227

1,160 390 500 | 2,090 6825 ; 2721 2,520 132 222 184

910 | 445 500 | 3,600 | 1,520 | 250 | 9,900 97 | 204 160

690 418 440 | 2,230 | 2,090 227 | 6,740 118 164 125

550 990 | 440 1,840 (1,520 268 1,730 | 125| 204 97

500 | 1,620 400 | 2,840 | 1,330 281 | 1,330 90 146 90

440 950 400 | 1,840 | 4,060 530 | 1,160 94 125 68

400 872 445 | 1,520 | 2,680 472 760 85 125 66

360 760 658 | 1,240 | 1,960 340 835 63 104 63

340 | 1,070 760 | 1,240 | 1,520 286 760 66 90 63

320 910 560 | 1,240 | 1,160 218 500 63 74 68

260 725 445 | 1,160 872 204 418 46 68 42

240 625 390 | 1,030 910 178 418 42 52 i 63

240 560 390 760 | 1,420 160 254 i 42 52 500

220 472 365 625 | 1,160 132 266 | 4 63 I 168

200 45 1. ... 530 990 142 390 ; 42 46 | 340

180 390 |....... 472 ..., 125 |....... 160 500 i.......

Note.—Discharge Oct. 10-11, 1918, interpolated; Jan. 23-27, 1919, estimated by comparison with records

for Stony Creek at Johnstown: Dec. 19, 1919, to Jan. 9, 19;

from discharge measurements and study of weather fecords and gage-height graph.

20, and Feb. 14-21, 1920, estirated, because of ice
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Monthly discharge of Blacklick Creek at Blacklick, Pa., for- the years ending Sept. 30,
1919 and 1920.

[Drainage area, 386 square miles.}

Discharge in second-feet.
Month. Run-off in
- Persquare| inches.
Maximum. | Minimum. | Mean. phei s
1918-19.
L8111 74) o Y 6,110 118 570 1.48 1.71
NoOvember. ...ovueiei it iaiaaaan 2,380 168 77 2.01 2.24
December. ... o...oiieiiiiiiiiiiiiaaa. 2,090 222 809 2.10 2.42
January............o..oo.. 5,690 290 923 2.39 2.76
February................... 1,620 90 394 102 1.06
March. . 2,230 290 738 191 2.20
April. 530 160 277 .78 .80
May.. 6,320 315 1,400 3.63 418
June.. 1,160 7 217 . 562 .63
July.. 1,960 42 276 715 .82
Auvgust............ .- 2,840 59 508 1.32 1.52
September..........ceoiiiii .. 950 63 206 534 .60
The YOar. . ..ueenenrencaneaneaannns 6,320 42 595 1.54 20.94
1919-20.
October. . 2, 380 63 731 1.89 2.18
November. 5,690 240 1,210 3.13 3.49
2,380 180 816 2.11 2.43
2,520 140 677 175 2.02
760 315 502 1.30 1. 40
6, 530 i 3156 1,980 5.13 5.91
4,060 300 1,020 2.67 2.98
1,520 125 411 1.06 1.22
9,990 63 1,010 2.62 2.92
472 42 189 | .490 .56
500 46 145 | . 376 .43
725 42 189 | .490 .55
9,990 42 741 1.92 26. 09

LOYALHANNA CREEK AT NEW ALEXANDRIA, PA.

LocaTtion.—At single-span wooden-covered highway bridge at New Alexandria,
Westmoreland County.

DRAINAGE AREA.—264 square miles.

RECORDs AVATLABLE.—August 17, 1913, to August 31, 1918, and August 7, 1919, to
September 30, 1920. Records prior to October 1, 1919, are contained in the
annual reports of the Water Supply Commission of Pennsylvania.

Gace.—Chain gage attached to upstream side of bridge; read by E. E. Hoffman.
Elevation of gage zero 917.26 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Bed composed
of gravel and boulders. Control for low stages is at a gravel riffle about 50 feet
below gage; practically permanent. Medium and high-stage control is at a
riffle, about 1,300 feet below gage, composed of gravel and boulders; probably
permanent.

EXTREMES OF DISCHARGE.—maXimum stage recorded during the year ending Sep-
tember 30, 1920, 8.70 feet at 3 p. m. June 17 (discharge, 5,520 second-feet); mini-
mum stage, 1.49 feet at 8 a. m. October 5 (discharge, 46 second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year, except as
affected by ice. Rating curve well defined below 1,000 second-feet and fairly
well defined between 1,000 and 4,000 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertamed by applying daily mean gage helght
to rating table. Records fair.

-
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Discharge measurements of Loyalhanna Creek at New Alecandria, Pa., during the year
ending Sept. 30, 1920.

Date. Made by— hgtiﬁﬁ;. c)g‘fg'e' Date. . Made by— hgi < chDaIrte.

Feet. Sac.éﬂ. . Feet. | Sec.ft.

Jan. 7 {B.A.Xnight ... ...... a3.03 25 ﬁpr. 19 | J. M. Snavely.......... 3.65 947
Mar. 5| J.M.Snavely.......... 6. 60 3,230 8y 24 |..... [ [ NN 2.51 340 .

@ Measurement made through complete ice cover.

Daily discharge, in second-feet, of Loyalhanna Creek at New Alexandria, Pa., for the year
ending Sept. 30, 1920.

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

795 166 276 1 1,220 160
685 142 211 452 122
575 172 362 292 101

475 228 316 211 92
385 340 300 166 90
362 575 166 154 87
308 430 246 154 87
284 385 211 133 83

242 500 184 120 115
222 316 151 225 475

175 242 190 232 575
236 204 340 246 362
312 336 218 268 260
340 292 154 232 197
288 197 218 175 169

211 {3, 120 225 110
280 | 1,500 136 184 105
284 910 122 169 72
550 740 108 160 87
475 96 197 87
332 550 246 225 74
362 475 232 166

316 525 154 139 7
253 385 125 122 76

232 94
211 225 83 122 550
187 211 85 108 225
172 232 72 110 253
148 ..., 408 272 |-

f

Nore.—Discharge Jan. 3-10, 13-22, and Feb. 6 to Mar. 5 estimated, because of ice, from discharge meas
urements, weather records, and study of gage-height graph. -
Monthly discharge of Loyalhanna Creek at New Alerandria, Pa., for the year ending

Sept. 30, 1920.
[Drainage area, 264 square miles.]

Discharge in second-feet.

Run-off in

Month. Magimum. | Minizum Mean. |Fersquere| inches.
2,260 51 485 1.84 2.12
4,390 160 892 3.38 3.77
2,700 232 774 2.93 3.38
2,020 160 545 2.06 2.38
1,360 140 278 1.05 1.13
3,200 190 1,070 4.05 4.67
1,150 250 574 2,17 2.42
795 148 327 1.24 1.43
4,280 142 636 2.41 69
408 72 194 .735 .85
August.......... et eeeeet i taraaeaaan 1,220 108 235 . 890 1.03
September... .. ......oooiiiiiiiiiiiiaaaa. 575 72 172 . 652 .73
Theyear. .....c..ccon... eereaneean 4,390 51 516 1.95 26. 60

22926—24—wsp 503——4
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MONONGAHELA RIVER BASIN.
TYGART RIVER NEAR DAILEY, W. VA.

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

DRAINAGE AREA.—194 square miles (measured on topographic maps).

REcCORDS AvAILABLE.—April 20, 1915, to September 30, 1920.

Gaae.—Vertical staff on face of right abutment of bridge near downstream end;
read by Charles W. Chenoweth and Mary Chenoweth.,

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Channel straight for 100 feet above bridge; curves slightly
to right below bridge. Bed composed of small boulders. Banks sandy. Right
bank high; left bank low; large overflow through meadows at high stages. Con~
trol probably permanent. Point of zero flow, September 26, 1917, at gage height
0.2 foot+0.1 foot.

ExTREMES OF sTAGE.—Maximum stage recorded during year ending September 30,
1919, 12.1 feet at 4.30 p. m. January 1; minimum stage 0.68 foot September 21.

Maximum stage recorded for year ending September 30, 1920, 12.04 feet at
5 p. m., December 7; minimum stage, 0.65 foot at 8 a. m. September 27.

1915-1919: Maximum stage recorded, 15.9 feet March 13, 1918, minimum stage:
recorded, 0.6 foot September 6, 1917. Highest known flood reached a stage
represented by gage height about 16 feet.

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

Accuracy.—Gage heights affected by ice during short periods in January and Febru~
ary. Gage read to hundredths twice daily. Rating curve not developed on
account of insufficient data,

Discharge measurements of Tygart River near Dailey, W. Va., during the year ending
Sept. 30, 1920.

i e ———
Date. Made by— height. ch]z)li'sg‘e
Feet. Sec.-ft.

May 17..] Peterson and Bigwood........cc.iieivniiiiiniiirirraeeeiieaeaennaaeannn 2,55 384

June 2. B. L. BigWo00d. .. ... ccieuimiirariaiccaraaearesnsccnrnccccnannrsornsnnans 1.30 5T

NoTE.—No discharge measurements were made during year ending Sept.8.0, 1919..
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TYGART RIVER AT BELINGTON, W. VA.

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

DRAINAGE AREA:—390 square miles.

RECORDS AvAILABLE.—June 5, 1907, to September 30, 1920.

GaagE.—Chain gage attached to the upstream side of highway bridge to left of center
of the river; read by 8. A. Campbell. Sea-level elevation of zero of gage, 1,679.89
feet.

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

CHANNEL AND CONTROL.—Channel straight above and below bridge. Bed composed
of firm, coarse gravel. Banks high. Control slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, not determined, but probably occurred sometime on January 2, maxi-
mum mean daily discharge estimated (11,000 second-feet) January 2; minimum
stage recorded, 1.87 feet at 7 a. m. September 21 (discharge, 10 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 16.38
feet 7.30 a. m. January 23 (discharge, 13,400 second-feet); minimum stage, 1.85
feet at 7 a. m. September 24 (discharge, 10 second-feet).

1907-1920: Maximum stage recorded, 21.48 feet March 13, 1917 (discharge,
20,100 second-feet); minimum stage, 1.70 feet October 2, 1914 (discharge, 3 second-
feet). ’

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

Accuracy.—Stage-discharge relation permanent during the years ending September
30, 1919 and 1920, except as affected by ice. Rating curve fairly well defined
between 50 and 150 second-feet and well defined between 150 and 7,000 second-
feet; extended beyond those limits. Gageread to hundredths once daily. Owing
to indistinet figures at footmarks on gage scale some of the gage readings were in
error by multiples of half a foot. Records for these days were interpreted by
comparison with records for other stations on thisstream. Daily discharge ascer-
tained by applying daily gage height to rating table. Records good except
those for low and high stages which are fair.

Discharge measurements of Tygart River at Belington, W. Va., during the year ending
Sept. 30, 1920.

‘ Gage Dis- Gage | Dis-
Gage. } Made by— height. | charge. | Date- Made by— height. | charge.
Feet. |Secft. . Feet. | Sec.ft.
May 15 | Peterson and Bigwood.| 6.25 1,980 {| June 17 | B. L. Bigwood......... 3.00 186
15 |..... [+ o S, 5.99 1,830 17 )..... (4 S 3.04 197

NorE.—No discharge measurements were made during year ending Sept. 30, 1919.
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Daily discharge, wn second-feet, of Tygart River at Belington, W. Va., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

I T 54 | 2,870 644 | 6,600 342 | 1,020 694 321 213 178 139 70
b o 59 | 1,440 498 |11, 000 321 959 498 475 498 161 230 ]
[ R, PO 32 694 430 | 6,900 282 694 452 850 282 123 246 85
4eriiiiinnanann 48 363 363 | 2,380 246 745 430 620 230 87 161 69
| N 42 385 342 | 1,370 282 595 407 546 142 83 17 . 49
[ S 54 282 302 | 1,370 246 | 1,130 475 452 125 100 92 38
7 282 797 385 1 178 P1d

230 16
154 32
112

76 28
37 94
70 82
24 36
66 49
76 34
57 24
62 26
149 17
149 13
88 10
66 24
246 39
213 321
151 230
94 137
85

87

96 37
82 42
T5 levennas
123 154
130 92
88 73
72 57
26 53
47 53
264 53
230 36
156 31
19! 57

Meveeeinneenen.| 42| 20411,190 (2,230 | 2,380 | 650 [ 1,020 | 246 | 189 | 117 | 498 88

12........ PR 51 213 | 1,190 | 1,250 1,500 | 1,220 797 385 156 159 282 75

13, e 407 201 959 570 | 1,070 | 5,020 797 | 1,780 142 186 230 66

) ¥ 546 195 | 5,060 797 | 8,270 904 | 3,520 112 189 385 94

) L 2 2,540 159 | 2,150 , 130 694 | 2,230 85 156 302 73

16, cceiiiananns .| 1,630 151 | 1,130 460 2,710 595 | 1,250 159 189 321 46

..., ceeevan 1,920 134 904 340 | 5,970 694 694 170 159 363 | 35
18 et 1,250 128 498 2,310 644 694 246 144 246 36

b T, 694 123 |\ 7,510 694 546 230 106 170 37

200l 264 92 1, 440 8, 850 498 189 92 | 1,070 30

P2 P 154 90 2,230 570 | 3,290 | 6,760 595 132 83 797 26

22 i 123 7,590 | 1,920 | 1,910 | 5,610 620 130 108 | 1,190 24

23, ieieann 1,130 | 146 13, 4,010 | 1,410 [ 1,780 | 595| 186 | 106 |1, 15

P S 2,380 134 8,550 | 3,320 | 1,040 | 1,440 498 213 88 10

25, 1, 850 159 345 | 3,810 | 2,880 850 | 1,250 452 230 522 546 18

b TN ,020 | 1,440 2,460 | 1,440 694 797 430 213 | 1,130 385 17

27 caaanns, cnenee 797 | 4,730 1,250 8 595 694 595 178 498 282 15

28 1,250 | 2,380 1,020 694 546 570 475 98 282 213 21

P! N, 620 | 1,130 644 644 363 959 385 62 207 195 213

30.oeen... P 452 407 {....... 302 745 321 53 142 183 170

[ 3 FO . 363 joaa.... , 385 [....... 282 |...qee- 342 [....... 128 159 foa.....

B
Note.—Stage-discharge relation affected by ice Dec. 19, 1919, to Jan, 7, 1920, Jan. 14-19, Feb. 6-8, and Feb*®
15-20, 1920; discharge estimated from study of weather records and comparison with records of flow at
Dailey and Fetterman. Gage readings in error (see “Accuracy” paragraph) for following periods and
discharge estimated by comgg.rison with records of flow for other stations in this basin and a study of
" weather records: Oct. 24, 26, 29, Dec. 4, 12, 16, 17, 23, 24, 26, 27, 29, 1018; Jan. 1-3, 14, 15, Feb. 1, 11, 15-17, 26,
Mar. 30, 31, Apr. 6,7, 10, 19-14, 2, May 11, 28, June 7-9, 13-18, July 1, 2, Aug{.' 1-3, 19, 20, 23, 24, 28, 29, Seg:,.
12, 13, 34, Oct. 67, 21, Nov. 18, Dec. 4, 5, 11, 14, 15, 1919; Jan. 11, 12,93, 30, 31, Féb. 1-3, 9, 27, Mar. 1-
20, April 3, 6, 17-19, May 28, July 3, 14,15, and Aug.'9, 1020. . :
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Monthly discharge of Tygart River at Belington, W. Va., for the years ending Sept. 30,
1919 and 1920.
[Drainage area, 390 square miles.}

Discharge in second-feet. .
Month Por square | Bup-offin
. Maximum. | Minimum. | Mean. | ite. inches.
1918-19. i
October .. 2,380 18 167 0.428 0.49 -
November. .. 2,870 38 541 1.39 1.55
December. 5,500 264 1,280 3.28 3.78
11,000 342 1,780 4.57 5.27
1,780 139 | 496 1.27 1.32
1,630 302 | 764 1.96 2.28
904 282 | 524 1.34 1.50
3,710 282 ; 845 ! 2.17 2.50
1,500 76 299 767 .86
6,410 38 924 2,37 2.73
246 24 120 308 .36
321 10 62.2 159 .18
11,000 10 654 1.68 22.80
October. . i 2,540 22 649 1.66 1.91
4,730 90 739 1.89 2.11
11,100 156 1,440 3.69 4.25
2400 1. ... 2,070 5.31 6.12
4,010 161 950 ! 2.4 2.63
8,340 282 1,930 | 4.95 5.71
6,760 230 1,150 | 2.95 3.29
4,310 246 987 2.53 2.92
644 « 53 200 .536 .60
1,130 35 ; . 656 .76
1,440 26 368 044 1.09
213 10 58.9 .151 17
13,400 10 905 2.32 31. 56

TYGART RIVER AT FETTERMAN, W. VA.

LocatioNn.—At highway bridge at Fetterman, Taylor County, three-fourths mile
above mouth of Otter Creek.

DRAINAGE AREA.—1,340 square miles.

RECORDS AVAILABLE.—June 3, 1907, to September 30, 1920.

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

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

CHANNEL AND coNTROL.—Channel straight above and below hridge. Bed hard and
firm. Banks high. Control practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 22.72 feet at 7 a. m. January 2 (discharge, 41,800 second-feet); mini-
mum stage 3.19 feet at 7 a. m. September 22 (discharge, 64 second-fee).

Maximum stage recorded during year ending September 30, 1920, 17.17 feet
at 5 p. m. January 23 (discharge, 28,100 second-feet); minimum stage, 3.18 feet
September 26-27 (discharge, 62 second-feet).

1907-1920: Maximum stage recorded, 29.1 feet July 25, 1912 (discharge, 57,600
second-feet): minimum stage, 2.30 feet October 27-28, and November 4-10,
1912 (discharge, 12 second-feet).

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

Accuracy.—Stage-discharge relation practically permanent; slightly affected by
ice January 11 and 12, December 20-31, 1919, January 1-4, 14-20, and February
7-9, 1920. Rating curve well defined between 80 and 23,000 second-feet; poorly
defined below 80 second-feet and extended above 23,000 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table except for periods affected by ice. Recordsgood.

Discharge measurements of Tygart River at Fetierman, W. Va., during the year ending
] " Sept. 30, 1920.

Date. Made by— ! h(:ig 5. I chgirsée.
- . ’ Feel. | Secfi.
May 7| Peterson and Bigwood. ... ... .coiiiioiiiiiiiiiiiiiiiiiiiiirmiaeaeiaa 4.83 1,500
June 15 | B. L. BIgWOOR . .. «...eucvensnussrnssrssnsasansasnoanemsonsnsnsesansnanns | 403

Norx.—~No discharge measurements were made during the year ending Sept. 30, 1919.
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Daily discharge, wn secondyeet, of Tygart River at Fetterman, W. Va., for the years ending
Sept. 80, 1919 and 1920.

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

1918-19.

,100| 760 | 9751 250 | 354
380 | 7lo| 6201 29| 3
850 | 865 | 479 | 341 354
i

0| 620) 3481 578| 201
530 | 479 985 (. 503| 250

00 402 228 410 211

1,3

148 | 9 920 | 2,970 | 760 | 5,050 | 1,030 | 1,160 | 334 | 200 | 578 173
191 | 810|1,030|2610| 665 |4100| '920)|1,380 | 297! 206| £0| 148
usl 710 3,;%3 2,440 | 620 3,728 865 émo 300 | 178| 620 1

Nork.—Stage-discharge relation affected by ice Jan. 11, 12, Dec. 20-31, 1919, Jan. 1-4, 14-20, and Feb.
7-9, 1920. Gage réading in error Oct. 6-10, Nov. 8-10, 1919, and Sept. 28-30, 1920; discharge estimated by
scomparison with records for sother stations'in the basin and a study of weather records.
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Monthly discharge of Tygart River at Fetterman, W. Va., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 1,340 square miles.]

Discharge in second-feet:
Run-off in
Month. 1
inches.
Maximum. | Minimum.| Mean. |FerS fare
* 191819,
6, 580 130 489 0. 365 0. 42
8, 140 303 1, 860 1.39 1.55
8, 920 4,300 3.21 3.70
38, 100 1,030 6,050 4.51 5.20
5,430 521 1,660 1.24 1.99
5,050 760 2,400 179 2.06
, 440 810 1,470 110 1.23
11,900 975 3,020 2.25 2.59
, 380 207 1,010 7.54 . 84
18,300 178 2, 660 1.99 2.29
0 222 4 .316 .36
760 68 242 .181 .20
38,100 68 2,150 1.60 21.73
October. . ...l 9,900 99 2, 800 2.09 2,41
NOVEMDber- -« e meeeeiaieeiaaneeannnns 23,100 402 3,810 2.84 3.17
DOCOIMDT - - - - e ceemnreranncaanccaeaannaann 21,700 |-eenennn... 4,450 3.32 3.83
January.. - 25,600 328 5,660 4.22 4,86
February. 10,900 |.-..ennee... 3, 140 2.34 2.52
March. 23,100 920 5,310 3.96 4. 56
April.. 18,600 810 3,810 2.84 3.17
ay... . 9,310 760 2, 590 1.93 2,92
Jupe..eoiiinnaans aeen 6,380 303 1,120 . 836 .93
I 01 2 7,160 255 1,370 1.02 118
AUZUSE . oo oeomeneeaee e 2,270 261 5 608 .70
September.......ooiiiii i 620 62 234 175 .20
The Jear. ..cuvuemiennnicieiann.n. 25,600 62 2,930 2.19 29.75

MONONGAHELA RIVER AT LOCK 15, HOULT, W. VA.

Location.—At Lock 15, at Hoult, 24 miles below county highway bridge at Fair-
mont, Marion County, and 4 miles below mouth of West Fork. Buffalo Creek
enters on left three-fourths mile above station.

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

Recorps avarLaBLE.—October 1, 1914, to September 30, 1920. Upper and lower
gages at Lock 15.have been read under direction of United States Engineer Corps
since May 1, 1904.

Gage.—Upper vertical staff gage in two sections at lock. Lower section is set in
recess in left lock wall just above upper gate; upper section is 61.5 feet from
face of right lock wall, directly opposite lower section, was used until January
29, 1918, when it was carried away by ice. Read by Charles R. Hall, lockmaster.

D1scHARGE MEASUREMENTS.—Made from bridge at Fairmont or by wading on crest
of dam at the lock. Flow of Buffalo Creek is added to discharge measure at
bridge.

CHANNEL AND CONTROL.—One channel at all stages; straight half a mile above and
below bridge. Control for station is crest of dam; permanent. Point of zero
flow, gage height 6.9 feet, elevation of crest of dam. Leakage through lock and
occasional opening of valves of lock may affect stage at which flow would be zero.

EXTREMES OF DISCHARGE.—Maximum stage recorded during vear ending September
30, 1919, 21.2 feét at 8 a. m. January 2 (discharge, 92,200 second-feet); minimum
stage, 7.10 feet at 6 p. m. September 21 (discharge, 137 second-feet).

Maximum stage recorded during year ending September 30, 1920, 16.8 feet
at 11 p. m. on January 23 (discharge, 51,600 second-feet) minimum stage 7.02
feet at 6 p. m. September 27 (discharge, 114 second-feet).
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1915-1920: Maximum stage recorded, 21.2 feet at 8 a. m. January 2, 1919 (dis-
charge, 92,200 second-feet); minimum stage, 6.10 feet July 31, 1916, due to
opening valves. Minimum stage under normal conditions, 7.00 feet September
26, 1917 (discharge, 47 second-feet).

Flood of 1888, before dam No. 15 was built, reached a stage represented by
gage height about 26 feet.

Ice.—Stage-discharge relation affected by ice when ice in pool above dam forms
close to and on lower side of crest of dam.

Diversions.—Leakage through lock and water used for lockages. See ‘“Accuracy.”

ReeuratioNn.—None under normal conditions. Pool No. 15 may be lowered at times
in the interest of navigation.

Accuracy.—Stage-discharge relation permanent, except for effect of operations at
lock and change in leakage through lock, the change depending on which gates
are open; affected by ice December 21, 1919, to January 1, 1920. Rating curve
well defined to 62,000 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table, and
adding amount of water used for lockage. Rating table makes allowance based
on measurements for leakage through upper gates, as under normal conditions
upper gates are closed; gage reader records number of lockages and length of
time upper gates are open. Daily discharge corrected for effect of lockage and
change in leakage when upper gates at lock are open. Records good.

The following discharge measurement was made by B. J. Peterson and B. L. Big-
wood:
May 10, 1920: Gage height, 8.04 feet; discharge, 1,290 second-feet.

Daily discharge, in second-feet, of Monongahela River at Lock 15, Hoult, W. Va., for the
years ending Sept. 80, 1919 and 1920.

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

|

1918-19. |
12,500 | 2,600 {32,300 | 1,580 | 6,250 | 2,730 | 1,570 | 1,110 | 1,180 , 350 442
7,400 | 2,120 (80,800 | 1,280 | 6,640 | 2,230 | 2,870 | 946 914 ‘ 352 474
4,190 | 1,780 140,800 | 1,110 | 5,170 | 1,890 | 2,730 | 870 673 341 430
2,740 | 1,470 116,600 | 668 | 4,020 | 1,680 | 2,610 | 866 | 600 563 453
1,940 | 1,370 | 2,820 | 1,370 | 3,570 | 1,570 | 2,230 | 658 421 577 450
1,580 | 1,280 | 5,520 | 1,370 | 7,000 | 1,370 | 2,000 , 540 | 472 | 594 372
1,200 | 1,180 | 4,830 | 1,180 | 8,260 | 1,370 | 1,780 | 430 | 420 | 672 369
1,040 | 1,370 | 4,500 | 1,040 | 7,000 | 1,220 | 2, 411 343 916 284
1,570 | 4,500 | 844 | 7,400 | 1,110 | 3,870 | 528 | 287 855 250
718 |14, 3,140 | 895 | 7,820 8,260 | 450 305 599 278
614 127,300 | 2,600 | 682 ] 5,880 10,100 | 450 | 4,830 451 352
620 124,000 | 2,600 | 762 | 4,180 | 1,470 {10,100 | 592 | 5,520 | 588 201
522 {12,500 | 2,600 { 844 | 3,420 | 1,780 | 6,250 ; 497 | 2,860 | 820 249
i 382 | 8,290 | 2,730 | 1,080 | 2,860 | 2,120 | 4,340 | 520 | 5,520 | © 726 232
| 400 (13,500 | 5,520 | 1,890 | 2,470 | 1,780 | 3, 1,280 | 7,000 | 588 197
| 402 12,500 | 8,260 | 3,570 | 2,000 | 1,780 | 2,730 | 4, 13,500 | 474 179
401 | 7,400 | 5,880 | 3,140 | 1,780 | 4,020 | 2,470 | 3,570 21,400 | 410 179
950 | 4,850 | 5,520 | 2,860 | 1,780 | 3,870 | 2,740 | 2,230 11,200 | 433 169
3,380 | 3,340 | 9,630 | 2,230 | 2,120 | 3,280 | 3, 1,470 | 4,180 | 518 169
7,450 | 2,640 | 8,260 | 2,020 | 2,350 | 2,760 | 3,580 | 916 | 8,260 | 550 158
9,630 | 2,230 | 5,520 | 1,900 | 2,000 | 2,420 |11,000 { 1,040 | 9,630 | 560 153
7,400 | 2,000 | 4,020 | 8,730 | 2,000 | 2,000 [10,600 | 832 | 8,260 | 1,780 218
4,500 | 6,620 | 3,420 | 5,520 | 1,780 | 1,790 | 6,620 | 616 | 4,350 | 1,900 | 1,680
3,000 | 7,820 10,600 | 5,170 | 1,570 4 1,900 | 5,170 | 672 | 3,030 | 1,680 760
2,350 | 8,710 12,000 | 4,340 | 1,470 | 3,000 | 5,180 | 716 | 2,020 | 1,180 | 560
1,820 | 8,710 | 7,000 | 5,170 | 1,280 | 2,730 | 7,000 | 4,500 { 1,370} 777 930
1,280 | 5,880 | 4,830 | 7,000 | 1,280 ! 2,230 | 5,170 15,000 | 1,110 | 595 658
1,140 | 4,500 | 4,020 | 5,880 | 2,350 | 1,780 | 3,420 | 7,820 | 716 | 500 513
2,000 | 3,280 | 2,860 |... 4,830 | 1,570 | 2,480 3,750 | 616! 410 430
2,730 | 2,960 | 2,230 ,720 | 1,370 | 1,780 | 2, 516 | 363 350
....... 2,610 | 1,900 ,570 [.......} 1,370 |.......] 370] 405.......
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Daily discharge, in second-feet, of Monongahela River at Lock 15, Hoult, W. Va., for the
years ending Sept. 80, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec.| Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1919-20. :

) P ...l 314 116,600 | 4,500 | 2,470 | 2,120 | 2,470 | 1,010 |11,000 853 454 740 366
Zerernnnnn .-.-| 260 (35,300 | 3,280 | 5,880 | 1,780 | 2,470 | 1,030 /13,500 | 740 | 892| 804 324
3..... eeewene-s| 248124000 | 2,730 | 4,830 | 1,670 | 3,000 | 1,130 | 7,400 626 | 4,830 696 351
4iieiannn vees| 221(10,100 | 2,230 | 3,000 | 2,860 | 3,430 | 1,180 | 5, 640 | 7,400 | 564 288
. . 206 | 5,520 | 1,780 | 2,120 | 7,000 | 7,820 | 1,780 | 3,280 | 5,880 | 4,830 | 471 281
190 | 3,570 | 1,780 | 1,800 | 5,520 [14, 2,860 | 2,400 |12,000 | 2,730 | 390 274
190 | 2,470 {29,400 | 2,000 | 4,340 | 8,710 | 4,180 | 2, s 2,600 306
204 | 2,000 {33,800 | 2,600 | 3,140 | 4,830 | 5,520 | 1,690 | 3,140 | 3,870 | 746 306
218 | 1,680 |20,200 |18,400 | 2,730 | 3,870 | 4,660 | 1,570 | 2, 2,730 | 1,100 272
10,600 (29,400 | 4,020 | 3,420 | 3,870 | 1, 1,470 | 1,780 | 1,010 | 2,730
7,820 12,500 |11,500 | 3,140 | 3,420 | 1,100 | 1,170 | 1,370 886 | 1,780
6,250 | 6,620 | 9,170 | 3,280 | 3,280 | 1,010 35 787 | 1,020

7,010 | 4,520 | 6,250 | 7,400 | 3,420 | 4,660 | 743 | 2 056
34,500 | 3,140 | 5,520 (19,000 | 4,180 {11,000 | 650 | 1,680 | 1,140 640

, 3,720 | 2,600 |17,800 | 3,140 | 3, 1,120 | 1,280 | '956| 324

4180 | 4,020 | 3,420 [15,600 | 7,400 | 2,600 | 1,190 | 1,130 288

3,000 | 3, 3,870 [13,500 | 7,830 | 2,120 | 1,000 | 2,120 | 1,190 | 242

2,600 | 3,280 | 3,280 [37,600 | 6,260 | 2,010 | 956 1,040 | 242
5,880 | 3,420 [21,400 [34,500 | 3,140 | 802 | 668 | 2,240 | 216
21,400 {13,500 {10,600 126,600 | 2,740

1,840 113, 000 7,320 3,140 | 3,720 | 2,600 | 1,570 |13,000 | 1,370 146
1)

7600 | 1,100 | 5,
5,880 | 3,280 | 2,120 | 4,660 | 2,000 | 800 | 2,350 | 957 |  65%
) 508 | 1,570 | 1,480 | 380
1290 |..0.... 1,470 | 3,870 | 1,280 | 504 | 1,100 | '660 | 354
Bl 281000 2,600 [.0000 1,280 ....... 1,000 |....... 815 | 528 |.......
2

NorE.—Stage-discharge relation affected by ice Dec. 21, 1919, to Jan. 1, 1920; discharge estimated by
«comparison with records for Tygart River, study of weather records, and observer’s notes. Wickets open
Jan. 31, 1919, Jan. 28-30, Mar. 30, May 30, and Sept. 5, 1920; and discharge was interpolated.

Monthly discharge of Monongahela River at Lock 15, Hoult, W. Va., for the years ending
Sept. 30, 1919 and 1920.
[Drainage area, 2,430 square miles.]

Discharge in second-feet.
Month. Run-off in
; , Porsquare| 1Dches.
Maximum. | Minimum. Mean. ife.
1918-19.

X 190 632 0. 260 0.30
12,500 382 2,840 L1 1.30
4,300 1,180 6,480 2.67 3.
80,800 1,900 9,030 4 4.72

, 668 2,470 1.02 1.06
8,260 1,280 3, 800 1.56 1.80
4,020 900 2,020 .831 93

11,000 1,370 4,470 1.84 2.12
. 2,010 . 2
21,400 287 3,930 1.62 1.87
1,900 341 694 . .33
1,680 153 408 .168 19
80,800 153 3,330 1.37 18,62
16,600 190 4,450 1.83 2.11
35,300 532 6,910 2.84 3.17
34,500 1,780 7,570 3.11 3.58
44,800 1,800 9,410 3.87 4.46
16,600 1,570 5,680 2.34 2.52
37,600 1,280 8,160 3.33 3.87
34,500 1,010 5,930 2.4 2.79
13,500 1,000 3,620 1.49 1.72
12,000 504 1,960 807 .90
13,000 443 2,640 1.09 1.26
3,430 390 1,110 469 .54
2,730 118 477 196 .22
44,800 118 4,840 1.99 27.07
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MIDDLE FORK AT MIDVALE, W. VA.

LocaTioN.—A third of a mile above Midvale railroad station on Coal & Coke Railroad
and two-thirds of a mile below post office at Ellamore, Randolph County. Laurel
Creek enters river on right 1% miles above station.

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

RECORDS AVAILABLE.—May 3, 1915, to September 30, 1920.

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

DISCHARGE MEASUREMENTS.—Made from cable or by wading.

‘CHANNEL AND CONTROL.—One channel at all stages; straight 300 feet above and
100 feet below cable section. Banks high and in most places wooded. Control
slightly shifting.

EXTREMES OF STAGE.—Maximum stage recorded during year ending September 30,
1919, 9.99 feet at 7.30 a. m. January 2; minimum stage recorded, 1.19 feet at 7.30
a. m. September 21.

Maximum stage recorded during the year ending September 30, 1920; 9.65 feet

at 7.30 a, m. December 7; minimum stage 1.20 feet at 7 a. m. September 27.

1915-1920: Maximum stage recorded, 16.1 feet at 7.30 a. m. January 28, 1918

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

Floods of 1888 and 1912 reached gage height of about 18 feet.
Ior.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation changes during high stages. Determinations

of discharge for years ending September 30, 1918-1920, are withheld as addi-
tional discharge measurements are needed to fix position of rating curves at
critical stages. Gage read to hundredths twice daily.

Discharge measurements of Middle Fork at Midvale, W. Va., during the year ending
Sept. 30, 1920.

Date. Made by— h‘é‘;%‘%. chlgisg'e.

Feet. Sec.-ft._
May 18 | Petersonand Bigwood.......cooiiiiiii it iiiataecaaa 2,84 256
June 18| B. L. BigWo0d. .« ... oiieiiiee it e caeaeecectaeaaaeaanaaaanan 2.14 106

Nore.~No discharge measuremenss were made during the year ending Sept. 30, 1919.

.
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MONONGAHELA RIVER BASIN, i ‘55
BUCKHANNON RIVER AT HALL, W. VA,

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

DRAINAGE AREA.—277 gsquare miles (ineasured on topographic maps).

RECORDS AvAmLABLE.—June 7, 1907, to May 25, 1909: April 15, 1915, to September 30,
1920.

GaGE.—Vertical and inclined staff on right bank used since April-15, 1915; read by
James Newcomb. From June 7, 1907, to May 25, 1909, a chain gage at county
highway bridge one-quarter of a mile below was used.

DiscHARGE MEASUREMENTS.—Made from county highway bridge.

CHANNEL AND CONTROL.—Gage is about midway between beginning and end of
rapids having a fall of about 10 feet. Bed of stream in rapids composed of large
boulders, rocks, and gravel; practically permanent. Banks high and wooded
and are not overflowed except into an old mill race on left bank.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 12.2 feet at 7 a. m. January 2 (discharge not determined); minimum
stage, 1.75 feet at 6 p. m. September 21 (discharge, 10 second-feet).

Maximum stage recorded during year ending September 30, 1920, 10.7 feet at
5 p. m. January 23 (discharge, 8,530 second-feet); minimum stage, 1.82 feet at
6 a. m. September 25 and at 6 p. m. September 26 and 27 (discharge, 14 second-
feet).

1907-1909 (station at highway bridge): Maximum stage recorded, 13.8 feet
February 6, 1908 (discharge not determined); minimum stage, 1.40 feet during
several days in October and November, 1908 (discharge not determined).

1915-1920: Maximum stage recorded, 14.7 feet March 14, 1918 (discharge not
determined): minimum stage, 1.70 feet October 7, 1917 (discharge, 8 second-feet).
Highest flood known, prior to establishment of station, reported to have reached
a gage height of about 14 feet in 1888, referred to datum of present gage.

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

Drversions.—No water diverted above station except small quantity which may
flow around gage through abandoned mill race above ordinary low stages a,nd which
is included in flow measured at county highway bridge.

Accuracy.—Stage-discharge relation for low stages changed slightly; also affected
by ice for short periods during winter of 1919-20. Rating curve revised below
2,000 second-feet, October 1, 1919. Rating curve well defined between 10 and
2,600 second-feet; fairly well defined between 2,600 and 4,500 second-feet. .
Gage read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table, except for periods of ice effect. Open-
water records good, winter records fair.

Discharge measurements of Buckhannon River at Hall, W. Va., during the year ending
Sept. 80, 1920.

pute wade by . | e
Feet. Sec.-ft.
May 14 Peterson and BigWood. .. ..t eaaeaan 4.20 1,740
June 16 L BIgWOOd . it : 2.60

NoTE.—No discharge measurements were made during the year ending Sept. 30, 1919.
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Daily discharge, in second-feet, of Buckhannon River ai Hall, W. Va., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
761,720 | 474 | 5790 | 260 | 870| 490| 265 | 199 | 324 76 150
451 1,170 | 396 (10,100 | 213 | 1,170 | 426 331 | 180, 208, 194 189
37| 722 | 33116660 175| 870| 360 | 396 | 138| 150 290 (- 124
45| 490| 207 /2,180 | 208| 628| 32| 374| 104 96 | 180 96
43| 403 | 270 |1,070| 22| 580 | 207 352 88 78 124 73
270 | 297 73 60| 148 61
249 | 984 67 61| 490 65
223 | 770 69 65| 331 53
199 | 870 88 65 208 40
175 | 2,510 86 57 150 31
194 | 2 290 8| 970 104 24
352 | Ye10| 57| 42| 104 23
39 | 1 070 40| 40| 162 34
331 { 770 371 450 124 45
318 675 36 | 1,170 93 57
324 49 57 | 4,870 83 39
580 452 284 | 5,790 73 21
580 675 298 | 1,610 71 14
490 580 104 970 134 13
426 | g 711220/ 162 13
396 | 1 ¢ 83 | 3,220 | 130 11
338 %’288 98 | 1,440 | 244 15
297 | 1" 120 65| 80| 628 57
374 | 870 57| 535 304 535
426 | 1 280 78 374 208 304
367 0 | 1,720 244 130 170
311 1"1733 202 | 180| 117 11
270 | 580 | 1,070 | 130 78 83
260 450 870 88 104 65
297 324 381, 8 104 50
....... 260 |-oonen! 86 93 1. ...
i
170 | 3 no0 | 210 69 163 84
179 ?’960 79| 96| 163 72
206 | {'n80 | 141 680, 174 59
179 | V730 242! 7RO 124 46
237 585 2,620‘ 477 87 43
345° 441 |2,180 0 306 62 35
495 ' 345 '930| 306 318 30
630 ' 904 | 40| 414 197 35
632 | o48| 390| 405 | 141 26
540 mi 282 259 108 46
495 7 1971 206 264 128 75
411 102 166 423| 188 44
1,510 148 | 375| 148 10
585 ! 1,840 170 254 152 62
495 | 1,180 | 204 | 220 242 67
1,460 | 468 | sgn ! o254 | 250 188 56
2,620 780 e32| 270 324, 174 33
1,960 { 1,340 | 48 | 242 206 163 33
2,020 | 1,080 | 398 | 206 | 163] 131 10
5,370 [ 1,080 | 300 | 206 | 131 | 232 2
2,820 (4,770 | 375 | 206 | 131 | 259 33
1,400 | 3,600 | 338 | 270 | 108 | 242 33
1,030 | 1,730 | 204 | 318 78| 585 23
780 | 1,080 . 24| 259 | 398| 585 17
632 7801 630 206 4,170 | 441 16
495 | 585! 1,080{ 106 |2,820| 324 16
414 | 85| ‘es0| 141| 980 215 15
324 | 680 477 15| 85| 174 28
282 632 368 90| 3715| 141 36,
237 | 585 | 282 75| 259 115 72 .
206 |....... 242 |....... 197 | 108 |.......

NoTE.—~Discharge estimated becausé of ice Dec. 22, 1919, to Jan. 7, 1920, Jan. 12-21, Feb. 6-10, 14-21,
25-29, Mar. 14, and 8-11, 1920, from observer’s notes, weather records, and comparison with records of
flow for stations on Tygart River.
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Monthly discharge of Buckhannon River at -Hall, W. Va., for the years ending Sept. 30,
- 1919 and 1920.

[Drainage area, 277 square miles.]

Discharge in second-fest.
Run-off
Month. Per in inches.
Maximum. | Minimum. Mean. square
e.
1918-19.
1,960 38 140 0. 505 0.58
1,840 83 508 1.83 2.04
4,570 244 983 3.55 4,09
10,100 207 1, 500 5.42 6. 25
1,070 114 392 1.42 1.48
1,280 223 595 2.15 2.48
580 175 345 1.25 1.40
2, 510 260 833 3.01 3.47
2,920 36 314 | 1.13 1.26
5,790 57 3.19 3.68
628 ! 175 .632 .73
535 11 85.5 .309 .34
10, 100 1 567 2.05 27.80
4,170 3.25 3.75
6, 220 891 3.22 3.59
4,970 1,030 3.72 4.29
8,200 |. 1,440 5. 6. 00
2,290 |. 710 2.56 2.76
5,370 1,240 4,48 5.16
4,770 869 3.14 3. 50
3,020 700 2.53 2.92
2,620 3091 1.41 1.57
4,170 69 533 1.92 2.21
585 62 209 . 755 .87
15 41,3 . 149 17
8, 200 15 748 2.70 36.79
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WEST FORK AT BUTCHERVILLE: W. VA.

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

DrAINAGE AREA.—I181 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 8, 1915, to September 30, 1920.

GacE.—Chain gage fastened to upstream side of trolley bridge near center of span;
read by Vie Ervin and Verna Butcher.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—One channel except at extreme high stages, when river
overflows right bank and a small amount of water passes through two small
culverts in trolley embankment; straight for 500 feet above and curved for 1,000
feet below station. Stream bed composed of sand and gravel. Control is rock
ledge; probably permanent. Growth of aquatic plants may cause backwater at
gage during summer.

EXTREMES OF sTAGE.—Maximum stage recorded during year ending September 30,
1919, about 24.0 feet at 9.30 a. m. January 2; minimum stage, 3.30 feet at 5 p. m.
September 20.

Maximum stage recorded during year ending September 30, 1920, 19.11 feet at
8 a. m. December 7; minimum stage, 3.17 feet at 9 a. m. October 9.

1915-1920: Maximum stage recorded, about 24.0 feet at 9.30 a. m. January 2,
1919; minimum stage, 3.17 feet at 9 a. m. October 9, 1919.

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

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

Accuracy.—Measurements of flow do not indicate noteworthy backwater from
growth of aquatic plants. Rating curve not fully developed. Gage read to
hundredths twice daily. Data inadequate for determining daily discharge.

Discharge measurements of West Fork at Butcherville, W. Va., during the year ending
Sept. 30, 1920.

ke ot b5 WS2EE. | ol
Feet. Sec.ft.
May 13 | Peterson and Bigwooq.........ooouiimiiiiieiiiiiiaicecaaceaaaraaanaaan 8.39 1,070
June 16 | B. L. BigWO00A ... oottt iiai e iiataeaaetaeanee e eaeaaas 6.20 204

No1e.—No discharge measurements were made during year ending Sept. 30, 1910.
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BUFFALO CREEK AT BARRACKVILLE, W. VA,

LocatioN.—At steel highway bridge 1,000 feet above covered highway bridge at
Barrackville, Marion County, 2§ miles northwest of Fairmont. Finch’s Run
enters on left 1,600 feet below station.

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

RECORDS AvaiLaBLE.—June 3, 1907, to December 31, 1908; May §, 1915, to September
30, 1920.

Gaar.—Chain gage fastened to downstream handrail of bridge; read by E. M. Beall.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-

. ber 30, 1919, 11.46 feet at 7 a. m. January 2 (discharge, about 5,120 second-feet);
. minimum stage, 0.55 foot October 5 (discharge, 0.5 second-foot). '

Maximum stage recorded during the period October 1, 1919, to July 31, 1920,
10.04 feet at 6.40 a. m. November 26 (discharge, 4,260 second-feet); minimum,
0.90 foot at 3.35 p. m. October 5 (discharge, 4.5 second-feet).

1907-1908, 1915-1920: Maximum stage recorded, 14.22 feet January 22, 1917
(discharge, about 6,800 second-feet); no flow during greater part of September,
October, and November, 1908,

Flood of July, 1912, reached a stage represented by about 16 feet on present

e.
Icrs.%tage—discharge relation affected by ice during severe winters.
Accuracy.—Discharge measurements made during 1920 indicate that the high water

of January, 1919, probably changed the stage-discharge relation. Stage-dis-
charge relation affected by ice during periods in winter of 1919-20. Rating curve
used October 1, 1918, to January 1, 1919, fairly well defined between 100 second-
feet and 400 second-feet; poorly defined below 100 second-feet and extended
above 400 second-feet on basis of form of previous curve. Rating curve used
January 2, 1919, to July 31, 1920, well defined below 1,600 second-feet; above
1,600 second-feet the curve is an extension. Discharge not determined for
August and September, 1920, owing to change in stage-discharge relation on the
afternoon of August 19, Data insufficient to determine new rating curve. (Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table, except for days when gage was not read and
gage affected by ice. Records fair except those for periods of ice effect and for
low stages in summer of 1919 which are poor owing to lack of discharge measure-
ments.

Discharge measurements of Buffalo Creek at Barrackville, W. Va., during the year ending
Sept. 30, 1920.

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

' Feet. | Sect.
28

May 10  Petersonand Bigwood.. . .. ... .. iiiiiiiiiiiiiaaa 1.28
June 117 B. L. Bigwood. . .. . 1.12 17.6

NoTte.—No discharge measurements were made during the year ending Sept. 30, 1919.
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Daily discharge, in second-feet, of Buffalo Creek-at Barrackville, W. Va., Jor the period
Oct. 1, 1918, to July 31, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19, :
) DO, 1.4 | 176 68 | 2,530 41 234 68 | 105| 34 4 727 21
b XN 1.0} 67 68 | 3,340 351 167 60 79 | 20 29 6.5 | 32
SO, .8 47 53| 672 30| 135 5 | 106 | 14 20 481 21
et T8 48 | 245 35 99 55 87| 1 14 45| 14
B 5] 32 5 | 193 43 123 48 7| 1 12 89| 12
Bevneaanecnns 1L1] 25 53] 143 30| 330 43 65| 59{ 89| 29 8.9
T eeeeeaeaenn L8 19 59| 117 231 184 37 95| 4.5| 65 50 5.9
Bt 1.5 12 65| 134 23| 135 35 90 | 45| 28 42 4.5
| U, 1.2 9.1 212 21 | 1,140 31 98 | 95 16 23 3.8
10 e eeeiaaen 2.4{ 6.61,730 79 18| 426 28 1,360 | 31 12 3.4
|3 ST 29| 58| 670 74 12 193 38| 392 20 |980 12 3.8
120 0ciiiiiiia. 2.6 58| 375 56 151 120| 108! 184 | 50 | 143 20 2.4
| & S 27| 38| 332 52 17| 108 71| 122 36 | 193 32 2.1
S, 25| 26| 405 81 30 64 94| 22 (134 1.7
15 ieiiiieaanns 25| 25| 95 84| 129 73 55 74 (122 | 626 12 1.2
160 ceeiinaaannn 3.0 3.0 875| 167 12 66, 105 61 | 582 | 821 12 1.9
Jl SO 22| 50| 229| 143 S0 59| 770 70 | 360 | 176 8.9 1.9
18 i 2.0 | 186 138 | 212 88 76| 271 150 | 116 99 12 1.7
19, cciieenane. 2.0 | 290 96 | 128 66 781 202 70| 20 72 | 200 1.7
20 s 2.1 | 505 78 97 59 66 | 143 92 31 [1,040 | 160 2.6
b2 DU 1.8 1 875 68 83 88 58| 114 1,000 | 626 | 202 | 120 3.4
22 iiaanan o 17229 138 64 | 286 48| 108 | 444 | 78 | 167 | 106 12
b= S 2.8 | 129 390 87 | 258 41 8 | 212 | 47 95 71 720
b7 SR J 58 91 24| 626 151 37 86 | 1671 92 58 60 123
25 eaaeann 58| 56 228 | 271 170 | '35 7 193 | 72 44 40 66
26, 50| 4 192 | 143 250 34 56 151 62 36 20 4
D eaaiaiaaas 5.0 41 156 180 97 55| 104 | 540 29 16 30
28 s 4.2 | 94 120 81 150 | 151 49 90 | 159 22 89| 19
P> R 4.6 | 138 102 68 |....... 43 76| T4 591 14
30.ciiaeannn 26 91 81 83 37 62| 59 17 12 1
;) R, 505 foe.... 91 84 ... 48 ... 89| 14 |......
1920. R
| O, 11 2,800 | 193 53 43| 184
Zeeecunnanenaas 801 720 143 53 48 | 135
.............. 7.2} 376 | 111 58 44| 116
R 54| 193 90 45 67 | 112 92
[ U 45| 132 71 672 | 212 72
94 64 271 151 62
73 | 1,970 120 | 330 55
61| 6 151 105 | 234 53
52 | 2,320 | 1,420 77 159 47
4 3| 582 82| 110 40
145
47| 258 | 18 99 88 32
48 | 184 | 122 193 78 35
43| 92 90 821 02| 926
40| 770 66 330 92| 176
32 48 271 74| 128
351 202 36 234 72 91
31 130 | 245 1,260 | 159 84
24| 102; 118 315 | 234 55
26 76 70 1,040 | 212 53
23 72 9R0 | 212 64
21 582 | 345 | 315 1,530 68
19 167 | 1,310 | 193 | 300 33
18 1,040 | 500 | 143 | 234 42
26 1,140 [ 426 | 118 | 151 37
143 01 3 222 99 | 112 37
3,820 143 | 132 90 94 29| 91
1, 92 86 77 129 2 | 60
360 70 77 65| 245 21| 38
184 48 62 59 | 202 18| 29
258 40 ... 52| 135 14| 23
....... 40 I 4“4 . 12 .......
|

No'rE.—Stage-djschar%e relation affected by ice Dec. 17, 1919, to Jan. 7, 1920, and Jan. 27 to Feb. 20,
1920. No gage reading Oct. 14-16, 18, 19, Dec. 25-27, 1918, Feb. 25-28, May 17, 18, 28-31, June 1, Aug. 19-21,
Oct. 8-12, Dec. 7, 1919, Jan. 14-16, June 9-13, and July 5, 1920: discharge estimated by comparison with
records for Monongahela and Tygart River stations, a study of weather records, observer’s notes.
Gage heights published for August and September (see ‘“ Accuracy” paragraph).
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Daily gage height, in feet, of Buﬁ‘alo Creek at Barrackville, W. Va., for the period Aug.
to Sept. 30, 1920.

Day. Aug. Sept. Day. Aug. | Sept. Day. Aug. | Sepi.
120 2.33 1 1. ooiil. 2.04 420128 ils 3.53 2.16
1 2.27 1| 12 .. iil.. 1.57 3.0 4 22 .. it 4.54 2.13
1.14 2.20 || 13............ 2.50 2,87 || 23.cceiiiiiaians 3.47 2.11

[1} 216 || 14, . ........ 1. 66 264 |1 24... . ......L 2, 2.08
1.04 2151 15, . .iiaa.l. 1.54 PR3 B I 2.72 2.06
L2t D, 16. . iaiiaas 1.66 250 4| 26..0aiiiiiians 2.56 2.05
117 235 || 17 e 1.38 2.34 || 27 .ot 2. 46 2.03
1.14 2.25 f 18, ii..ala. 1.19 2,20 (| 28 ... ..o..L 2. 50 3.89
1.01 2.20 1| 19 . .ooiail..s 2.94 2.23 (| 29, iiiaat 3.99 2.75
1.56 6.65 | 20. .. .. ... .. 3.12 219 || 30 .camiiiaianas 2,78 2.77
|2 2.41...... ..

Monthly discharge of Buffalo Creek at Barrackville, W. Va., for the period Oct. 1, 1918,
to July 31, 1920.

[Drainage area, 115 square miles.]

Discharge in second-feet.
Run-off in
Month. A
inches.
Maximum. | Minimum.| Mean, |FerS uare
1918-19.

0.5 19.5 0.170 0.20

2.5 91-1 .792 .
4.8 249 2.17 2.50
4.9 335 2.91 3.36
1.2 88.0 .765 80
3.4 151 1.31 51
2.8 99.8 . 868 97

4.8 197 L7 1.
4.5 113 .983 1.10
89 172 1.5 173

4.5 3.1 .323 .
.2 3.7 .346 .38
5 133 116 15.77
4.5 205 1,78 2.05
18 359 3.12 3.48
. 329 2.86 3.30
233 2,03 2.34
209 1.82 1.96
270 2.35 2.71
197 1.71 1.91
91.5 .796 .92
64.4 . 560 .62
215 1.87 2.16
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CHEAT RIVER NEAR PARSONS, W, VA.

LocaTioN.—At Moss highway bridge, 2 miles north of Parsons, Tucker County, 2
miles below junction with Shavers Fork, and 5 miles below junction of Dry Fork
and Blackwater River.

DRAINAGE AREA.—T716 square miles (determined by Hydro-Electric Co. of West
Virginia).

Recorps AvamaBLE.—January 1, 1913, to September 30, 1920.

Gaae.—Chain gage near center of bridge on downstream guard rail; read by Mrs. E. C.
Linger.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND CONTROL.—Rocky and probably permanent. Water is swift and tur-
bulent. }

ExTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 15.02 feet at 7 a. m. January 2 (discharge, about 31,200 second-feet);
minimum discharge estimated, 110 second-feet September 20, 21, and 30.

Maximum stage recorded during the year ending September 30, 1920, 11.37
feet at 6 p. m. December 7 (discharge, about 19,500 second-feet); minimum stage,
1.90 feet at 6 p. m. September 19 (discharge, 90 second-feet).

1913-1920: Maximum stage recorded, 17.98 feet March 12, 1917 (discharge,
about 40,000 second-feet); minimum stage, 1.52 teet September 6, 1917 (discharge,
29 second-feet).

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

RecuratioN.—Some regulation above at various pulp mills and sawmills. Effect
probably compensating, so that two gage readings a day give correct basis for
determining daily discharge.

Accuracy.—Stage-discharge relation permanent; affected by ice for short periods
during winter of 1919-20. Rating curve fairly well defined between 65 and 1,000
second-feet, and well defined between 1,000 and 5,500 second-feet; beyond these
limits curve is an extension and may be considerably in error. Gage read to
quarter-tenths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table except for periods of ice effect and when gage readings
were considered in error. Records fair.

Discharge measurements of Cheat Riwver near Parsons, W. Va., during the year ending
Sept. 30, 1920.

T
Gage ! Dis-
Date. Made by— height. | charge.
R
’ Feet, | Seeft.
May 19 | Peterson and Bigwood.......... e e eeeceietaccetecasanaiaaaaaan 3.47 ) 1,1
June 19 | B. L. Bigwood.. ... i ittt 3.47 i 1,100

NotE.—No discharge measurements were made during year ending Sept. 30, 1919.
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Daily discharge, in second-feet, of Cheat River near Parsons, W. Va., for the years ending
Se'pt.’ 30, 1919 and 1920.

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

1918-19.

6,520 | 179 110
6,740 262 110
4730 | 342 200
850 | 342 | 400
910! 300| 700
250 | 276 | 1,000
850 | 208 | 500
60| 179| 200
555 152
30| 18| 1o
20 175|.......
1,560 | 1,400 1,000 | 1,050 | 760 [10,000 | 390| 3541 420| 590
7600 | 0 b5 50| 2500 | 33| 1,770 | iss| 4s
5 1 y
41370 | 590 555 670 | 4, 1,050 { 2, 40| 342
3170 | 715 |} 390 | 485 850 | 3340 | 2)830 | 1,770 | 390 | 215
210 | 2,050 | 950 450 L) 200 | 1,050 | 2,510 | 2, 90| 40| 171
1,310 [19,300 420 |(b 1,150 | 1,910 | 1,370 | 760 | 485 | 148
715 [11,700 354 1,250 | 1,370 | 1, 760 124
520 | 6,970 15,900 | 290 1370| Toso| ‘75| se0] 280! 127
384 | 5,100 | 8,860 1700 e70] 500| 485| 253[ 195
5,290 1,500 | 555 805 | 390| 211
3,170 4,190 | 1,310 | 715 1,200 | 555 240
12,900 | 3,000 | 2,500 |t 680 | '900| s05| 203
5,880 | 1,700 | 9,350 555| 670 | 155
3,680 | 1,370.| 6,740 50| 715 117
620 | 5 670 | 1 3,680 | 1,500 | 850 | 1,150.| 102
680 11,700 | 2,510 | 2]050 850 | 1,770 | 134
8,860 | 3,170 | 1,150 630 | 2670 | 108
wE| G M e i)
1, y
2, 530 ’ ’
5,480 14,700 | 1,370 520 | 3,170 | 128
8,740 37680 | 7,900 | 17370 | 1,560 | 485 | 2,350 | 152
14,100 | 4,020 | 2,670 | ,380 | 1,050 | 1,440 | 450 ) 2,670 | 134
15,000 | 3,680 | 1,700 | 7, 850 | 1,150 | 450! 1,630 | 124
9,100 | 3,170 | 1,440 | 6,300 | 760 | ‘900 | 5,200 1,250 | 148
4,910 | 2,670 | 1,500 | 4,730 | 1,000 | 715 | 3,340 | 1,000 | 227
3,680 | 2,350 | 2,200 | 4730 | 7e0 | 520! 6701 's50| 342
3,170 | 1,770 | 2,050 | 4,910 | 590 | 450 ' 590 | 805 | 1,050
\ 300 | 2)670 | 1,370 | 1,370 | 4,370 | 555 390 | 520 715| 1,500
2,050 |..0.... 950 | 3,680 | 450 | 354 450 | 670 | 2,200
1,370 .. ... 60 |....... 420 1....... | 390 630 ...

Nore.—Stage-discharge relation affected by ice Dec. 15,1919, to Jan. 8, 1920, Jan. 13-21, Feb. 10-22, and
Mar. 2-11, 1920. Gage heights considered in error. owing to careless gage reading Oct. 11, 12, 25,
Dec. 23-25, 1918, Jan. 22, 23, 27-31, Feb. 1-3, July 14, 15, Sept. 5-11, 16-27, 29, 30, Oct. 1-11, Nov. 22,23,
29, 30, Dec. 1, 2, 1919, Mar. 31, Apr. 1, 2, 13, May 13, June 11-15, 17-21; dlscharge estimated by
comparison with'records of fiow of Shavers Fork and stu&y of weather records. :
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Monthly discharge of Cheat- River near Parsons, W. Va., for the years ending Sept. 30,
1919 and 1920. L

[Drainage area, 716 square miles.]

] ;
Discharge in second-feet. |

! 7| Run-oft

Month. i Per | ininches.
Maximum. | Minimum. Mean. square
i mile. |
I
S ——
1918-10. |
! 732 1.02 LIR
1,200 1.68 1.87
2,940 4.11 4.74
3,620 506 5.83
1,060 1.48 1.54
1,810 2.53 2.92
1,000 | 152 | 1.70
1,760 2.46 | 2.84
808 1.13 1.26
2,180 3.04 3.50
364 .508 .59
235 .328 .37
1,450 | 2.08 28.34
1.540 2.15 2.48
1,920 2.68 2.09
3.210 4.48 5.16
3,400 4.75 5.48
1,110 1.55 1.67
3,870 5.41 6.24
3,380 4.72 5.27
2,440 3.4 3.93
876 1.22 1.36
1,010 1.41 1.63
1,160 1.62 1.87
348 486 .54
2,030 2.84 38.62

CHEAT RIVER AT ROWLESBURG, W. VA,

LocaTion.—At Baltimore & Ohio Railroad bridge at Rowlesburg, Preston County,
300 feet above mouth of Salt Lick Creek.

DRAINAGE AREA.—960 square miles (includes drainage area of Salt Lick Creek).

Recorps AvAmaBLE.—July 19, 1912, to September 30, 1920. The United States
Weather Bureau has collected gage-height records since 1884.

Gage.—Mott tape gage attached to upstream side of bridge; read by J. F. Pierce.
DiscHARGE MEASUREMENTS.—Made from upstream side of bridge. Salt Lick Creek
is measured separdtely and the discharge added to that measured at bridge.
CHANNEL AND coNTROL.—Channel is curved above and below bridge. Control con-
sists of small boulders; probably permanent. Salt Lick Creek enters between
the control and the gage. Stage at which flow would be zero was about 0.45 foot

in September, 1917.
EXTREMEs OF STAGE.—Maximum stage recorded during year ending September 30,

1919, 11.2 feet January 2; minimum stage 1.9 feet September 19-21.

Maximum stage recorded during year ending September 30, 1920, 9.6 feet at
2 p. m. December 7; minimum stage, 1.9 feet October 6.

1912-1920: Maximum stage recorded, 14.7 feet at 5 p. m. March 12, 1917;
minimum stage, 1.4 feet October 6-8, 1914.

The highest stage of which there is any record occurred, according to the records
of the United States Weather Bureau, on July 10, 1888, when the water reached
a stage of 22 feet.
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Ice.—Stage-discharge relation affected by ice during severe winters.

Accuracy.—Rating curve not developed. Gage read to tenths daily in the morning.
Records fair. ’

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

Discharge measurements of Cheat River at Rowlesburg, W. Va.; during the year, ending
Sept. 30, 1920.

Date. Maue by— hg'iz %. ch]z:’?;e.
Feet. Sec.-ft
May 6 | Peterson and Bigwood 3.45 1, 660
d 3.41 1, 560
June 10 3.00 987

NoreE.—No discharge measurements were made during year ending Sept. 30, 1919.
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MONONGAHELA RIVER BASIN,
Daily gage height, in feet, of Cheat River at Rowlesburg, W. Va., for the years ending

Sept. 30, 1919 and 1920.
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Nore.—Stage-dischargerelation probably affected by ice Dec. 20, 1919, to Jan. 8, 1920, and Feb. 16-22, 1920,
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SHAVERS FORK AT PARSONS, W. VA.

Locatron.—At steel highway bridge 600 feet northwest of railroad station at Parsons,
Tucker County, and half a mile above confluence with Dry Fork.

DRAINAGE AREA.—210 square miles (determined by Pittsburgh Flood Commission).

Recorps avamasrLe.—October 14, 1910, to September 30, 1920.

Gaee.—Chain gage attached to bridge, read by R. W. Evans. Sea-level elevation
of zero of gage, 1,631.70 feet.

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

CHANNEL AND coNTROL.—Channel rocky. Control, coarse gravel and rocks; prob-
ably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-
tember 30, 1919, 8.55 feet at 4 p. m. January 1 (discharge, 9,060 second-feet):
minimum stage, 2.70 feet at 8 a. m. and 7.30 p. m. September 20 (discharge, 40
second-feet).

Maximum stage recorded during year ending September 30, 1920, 8.70 feet at
4.30 p. m. December 7 (discharge, 9,420 second-feet); minimum stage, 2.70 feet
September 22, 23, 24, 26, and 27 (discharge, 40 second-feet).

1910-1920: Maximum stage recorded, 9.90 feet January 30, 1912, and March
12, 1917 (discharge, 12,300 second-feet); minimum discharge recorded, 1 second-
foot October 1, 1914 (gage height, 2 feet). High waters of 1888 and 1907 reached
a stage represented by approximately 12.5 feet; referred to present gage datum.

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

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

Accuracy.—Change in stage-discharge relation indicated by discharge measure-
ments made in 1920 assumed to have been caused by the high water in December,
1918, and January, 1919; also affected by ice. Rating curves used October 1,
1918, to December 31, 1918, and Jaouary 1, 1919, to September 30, 1920, well
defined between 40 and 10,000 second-feet; extended beyond these limits. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table except for periods of ice effect and for days when
gage was not read. Records fair.

Discharge measuremmts of Shavers Fork at Parsons, W. Va., during the year ending
Sept. 30, 1920.

Date. Made by— h(e}i ‘;. ch]z:sg-e
Feet. Sec.-ft.
May 19 Peterson and Bigwood. ... ..u.iit it 3.63 390
June 18 | B. L. Bigwo0od ... . ooooiivini e e eeetemaeeaasecacacaeaanaaann 3.42 266
19 ... Q0. e 3.30 196

NoTE.—No discharge measurements were made during the year ending Sept. 30, 1919.
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Daily discharge, in second-feet, of Shavers Fork at Parsons, W. Va., for the years ending
Sept. 30, 1919 and 1920.

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

1918-19.

}

1

!

{

205 | 7,260 300 | 1,930 440 520 198 236 222 222
| 440 | 5,070 300 | 1,020 365 700 245 124 245 158
i

'

|

)

I

440 | 4,280 440 700 245 520 236 124 198 141
40 | 1,720 272 624 300 520 158 98 212 98
440 295 700 245 605 440 313 158 98 226 158

104 246 .- 225 800 245 | 1,720 440 245 141 98 240 76
; 256.- 98

94

E8Eex s22s3 nugsy

Nm.—stazge-diseharge relation affected by ice Jan. 7-17, Feb. 8-10, Dec. 18, 1919, to Jan, 8, 1920, Jan.
14-21, Feb. 3-23, 28, 29, and Mar. 112, 1920; discharge estimated from study of weather records, observer’s
notes, and comparison with Cheat River at Parsons. Discharge interpolated Oct. 28, 1918, Aug. 4, 5, and
24, 1919; no gage readin%s. Discharge estimated by comparison with records for Cheat River near Parsons
for July 11, Aug. 12 and 13, 1920; ne gage readings.
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Monthly discharge of Shavers Fork at Parsons, W.Va., for the years ending Sept. 30, 1919
and 1920.

[Drainage area, 210 square miles.]

Discharge in second-feet.
Month, R.un-ﬁ)ﬂ in
3 Persquare| [DCRSS.
Maximum. | Minimum. Mean. e,
1918-19

October. .. . 3,530 61 357 1.70 1.96
563 2.68 2.94

1,210 5.76 6.64

1,100 5.24 6.04

342 1.63 170

728 3.47 4.00

392 1.87 2.09

589 2.80 3.23

282 1.34 1.50:

664 3.16 3.64

177 .843 .97

124 . 590 .66

549 2.61 35.42

731 3.48 4.01

800 3.81 4.25

955 4.55 5.25

999 4.76 5. 49

332 1.58 1.70

1,530 7.29 8. 40

1,210 5.76 6.43-

585 2.64 3.04

292 1.39 1.55

354 1.69 1.95

314 1.50 1.73%

106 . 505 .56

684 3.26 44.36-

i
|
l

YOUGHIOGHENY RIVER AT CONNELLSVILLE, PA.

LocaTroN.—At two-span steel highway bridge between New Haven and Connellsville,
Fayette County.

DRAINAGE AREA.—1], 320 square miles.

RECORDS AVAILABLE.—July 22, 1908, to September 30, 1920. Records pnor to October
1, 1918, are contained in the annual reports of the Water Supply Commission of
Pennsylvania.

Gaee.—Chain gage attached to downstream side of bridge; read by P. M. Rulli.
Elevation of gage zero 860.13 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL,—Banks high and not subject to overflow. Bed composed of
gravel and rocks. Control isat a riffle about 500 feet below gage, where bed is rock
formation; permanent,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 11.51 feet at 1 p. m. January 1 (discharge, 27,700 second-feet); minimum
stage, 0.80 foot at 5 p. m. September 21 (discharge, 180 second-feet). .

Maximum open-water stage recorded during the year ending September 30,
1920, determined from levels, 12.13 feet at 10 a. m. March 13 (discharge, 30,000
second-feet); a stage of 15.0 feet was observed at 10 a. m. January 9, but the water
was held back by an ice jam; minimum stage, 0.90 foot at 5 p. m. September 26
(discharge, 220 second-feet).
Ice.—Stage-discharge relation usually affected by ice.
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Accuracy.—Stage-discharge relation permanent except as affected by ice during
winter of 1919-20. Rating curve fairly well defined below 1,000 second-feet and
well defined from 1,000 to 30,000 second-feet. Gage read to half-tenths twice
daily. Daily discharge ascertained by applying mean daily gage height to rating
table. Records fair.

Discharge measurements of Youghiogheny River at Connellsville, Pa., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis-
Date. - Made by— height. | charge.
1919, Feet. Sec.ft.
July 20 | J. M. 8navely.. . ccviiiiciiiiiiiciiiiacianresnssccnccnsoneen secesnennnn 1.87 781
1920, 1
DTV - . WA £ 1 - e3.20 2,720
May 25 | R.J. FeITiS .o iieiiicaaracceencascacaacescenscacnccesmssssmnmsanasncnse 2.65 1,570

@ Measurement made through complete ice cover.

Daily discharge, in second-feet, of Youghiogheny Riwver at Connellsville, Pa., for the years
ending Sept. 30, 1919 and 1920,

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

H
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Daily discharge, tn second-feet, of Youghioghen,
ending Sept. 30, 1919 an,

é/ River at Connellsville, Pa., for the years
1920—Continued.

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

1919-20. )
1 270 4,290 | 650 | 2,000 | 1,500 | 1,610 | 8,040 | 870 | 1,200 | 2,150 | 1,050
2 470 3,570 | 650 | 2,000 | 1,400 | 1,740 | 6,000 | 750 | 1,250 | 2,750
3 410 2,600 650 | 2,000 | 1,500 150 | 4,480 710 | 2,450 | 1,490 640
4 325 2,010 | 650 | 3,000 | 1,900 | 1,870 | 8,570 | 750 | 2,910 | 960 500
5.. 208 1,610 | 650 | 3,400 | 2,800 | 4,480 | 2,750 | 2,150 | 1,870 | 710 40
6 410 1,870 | 700 | 2,910 | 5,000 | 4,890 | 2,450 | 4,480 | 1,260 | 640 : 440
7 1,200 7,770 ¢ 800 | 2,450 | 5,500 | 4,100 | 2,010 | 2,750 | 1,370 | 2,450 5000
8 1,050 9,200 900 | 1,870 | 4,290 | 3,740 | 1,870 | 2,150 | 1,150 | 1,870 500
9 710 7,770 | 2,200 | 1,870 | 3,570 | 3,230 | 1,620 | 1,870 | 960 | 1,150 440
10.. 640 s,o40§6,500 2,150 | 3,920 | 3,400 | 1,320 { 1,490 | 830 | 1,490
1L.. 605 5,540 | 7,230 | 2,910 | 7,230 | 3,570 | 1,150 | 1,260 | 750 | 1,610 | 1,320
12 1,050 4,290 | 4,680 | 2,910 (13,400 | 3,230 | 1,200 | 1,050 | 1,200 | 1,430 | 1,260
13 2,450 4,890 | 3,400 | 2,750 {22,400 | 4,100 | 6,720 | 915 | 1,100 | 3,740 830
u 1,870 9,810 | 2,600 | 2,300 [12,800 | 4,100 | 6,000 | 1,000 | 830 [ 3,570 605.
15.. 3,740 6,970 | 1,430 | 1,900 | 8,320 | 3,400 | 3,920 750 | 2,010 510
16.. 5,540 4,680 | 1,300 | 1,500 | 9,500 | 3,070 | 2,910 | 1,870 | 2,350 | 2,870 500
17.. 3 3,200 | 1,200 | 1,300 {17,800 | 3,570 | 2, 24,300 | 1,740 | 2,010 440
18.. 5,100 2,400 | 1,100 | 1,200 |12,100 | 4,480 | 2,010 {19,100 | 1,050 | 1,370 380
19 3, 1,900 | 1,100 | 1,200 | 8,610 | 4,890 | 1,870 | 9,200 | 830 | 1,150 325
20. 2,300 1,500 | 1,200 | 1,200 |12,800 | 5,320 | 2,300 | 5,320 750 | 1,260 325
b2 S 1,610 1,300 | 1,300 | 1,300 | 9,500 | 9,500 | 2,450 | 5,320 710 | 1,260 325
220eiaeanaann 2,010 1,200 | 1,700 | 1,600 | 7,230 | 8,900 | 2,300 | 4,480 | 605 | 1,490 208
- S , 7 1,100 | 2,800 | 2,910 | 5,770 | 6,470 | 2,010 | 3,740 | 500 | 2,300 208
24 i 2,750 1,000 | 4,400 | 5,320 | 5,100 | 5,320 | 1,610 | 3,570 | 750 | 1,740 260
b S 2,910 950 | 6,970 | 4,480 | 4,680 | 4,200 | 1,610 | 6,000 | 3,740 | 1,260 270
. T 2,450 900 | 3,920 { 3,070 | 4,290 | 3,400 { 1,490 { 3,740 | 3,070 | 1,000 230
2..... U I 1 850 | 3,230 | 2,400 | 3,920 | 3,570 | 1,320 | 2,450 | 1,740 870 270
28 iiiiaan .. 4,890 850 | 3,070 | 1,700 | 3,070 | 5,770 | 1,100 | 1,870 | 1,150 790 | 1,430
29, aiaie. 3, 800 | 2,600 | 1,600 | 2,600 | 5,100 | 1,050 | 1,610 | 870 | 1,150 | 1,260
k{1 JR 2,910 750 | 2,400 2,150 | 4,100 870 | 1,260 710 960 870
3l.c.ieecianns..} 8,070 700 | 2,200 1,870 |....... 830 |....... 870 830 {.......

NoTE.—Discharge estimated because of ice Jan. 7-10, Dec. 17-31, 1919, Jan. 1-7, 22-24, 30, 31, Feb. 1, I&Zﬁ

27-29, Mar. 1-3, 1920, from

measurements and from study of weather records and gage-]

discharge m
graph. Gage teadmgs Feb. 21 to July 20, 1919, not reliable.

Monthly discharge of Youghiogheny River at Connellsville, Pa., for the years ending Sept.

30, 1919 and 1920.
[Drainage area, 1,320 square mniles.]

Discharge in second-feet.
Month " Run-oft in
inches.
Maximum. | Minimum. Mean. Pers lela!'e
40 1 473 0. 358 0.431
290 188 1,600 1.21 135
00 790 5,720 4.33 4,99
300 1,370 4,710 3.57 4.12
890 380 1,050 . 800 .92
0 188 560 424 .47
6,230 270 2,280 1.73 1.99
20, 500 870 4,800 3.64 4.06
9,810 700 3,360 2.55 2.94
7,230 650 2,380 1.81 2.09
5,320 1,200 2,320 1.76 1.90
22,400 1,400 6,660 5.05 5.82
9, 500 1,610 4,240 3.21 3.58
8,040 830 2,620 1.98 2.28
24,300 710 3,900 2.95 3.29
3,740 500 1,320 1.00 115
3,740 640 1,590 1.20 1.38
1,430 230 605 . 458 .51
24,300 \ 230 3.010 2.28 30.99
i
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LAUREL HILL CREEK AT URSINA, PA.

LocaTtioNn.—At two-span steel highway bridge at Ursina, Somerset County.

DRAINAGE AREA.—122 square miles.

RECORDS AVAILABLE.—August 12, 1913, to September 30, 1920. Records prior to
October 1, 1918, are contained in the annual reports of the Water Supply Com-
mission of Pennsylvania.

Gaee.—Chain gage attached to upstream side of bridge; read by Miss Lizzie R. Case.

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

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Bed composed of
gravel and boulders. Control is at a riffle, where the bed is composed of gravel
and boulders, a short distance below the gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 6.10 feet at 8 a. m. January 2 (discharge from extension of rating
curve, 4,000 second-feet); minimum stage, 1.25 feet February 15 (discharge, 1
second-foot).

Maximum stage during the year ending September 30, 1920, estimated from
hydrograph, 7.2 feet at 5 a. m. June 17 (discharge, about 5,200 second-feet);
minimum open-water stage, 1.80 feet on September 6 (discharge, 25 second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year, except as
affected by ice. Rating curve well defined below 2,400 second-feet. Gage read
to hundredths twice daily. Daily discharge ascertained by applying daily mean
gage height to rating table. Records good.

Discharge measurements of Laurel Hill Creek at Ursina, Pa., during the years ending
Sept. 30, 1979 and 1920.

Date. Made by— gl | i Date. Made by— Dose | e,
, i |
1919, Feet. | Secot. | 1920, Feet. | Sec.-ft.
Aug. 9| H.L. Landis........... 2.03 7t ﬁpr. 13| R.J.Ferris............ 3.00 595
020 /| May 26 | J. M. Snavely.......... 2.34 160
1 .
Jan. 31| B.A.Knight........... a:mgi ¢8|
i :

@ Measurement made through complete ice cover.
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Daily discharge, in second-feet, of Laurel Hill Creek at Ursina, Pa., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. June.! July. | Aug. | Sept.
1918-19.
134 | 1,950 154 577 154 82 8 116 157
134 | 3,460 215 512 116 388 82 8 42 146
173 | 1,130 116 512 116 260 54 8 42 98
173 7! 134 645 154 215 54 8 33 85
173 417 98 134 116 194 67 8 42 73
173 142 82 173 134 260 54 8 154 62
173 127 % 116 116 | 308 54 5 194 59
215 134 8 116 98| 715 82 4 134 54
308 134 4 238 82 680 82 42 54 52
785 134 1 388 54 | 1,510 54 82 62 105
750 134 1 360 116 | 970 54 18 47 173
715 134 1 194 173 785 42 18 42
970 173 1 194 194 | 512 33 18 79 154
820 173 1 260 116 33 18 79 105
890 173 1 238 154 | 388 42 194 142 73
715 8 388 42| 680 64 70
308 98 388 33 238 206 67
260 18 360 18 67 116 62
215 5 284 18 18 85 52
173 51 360 24 54 92 44
173 33 54 47
308 610 18 12 970 134
680 645 18 8 388 33
645 18 242 190
890 417 18 12 190 112
479 388 33 18 157 85
417 67 8 130 52
360 238 24 54 102 47
360 173 18| 360 88 35
260 154 12 134 92 47
260 116 |....... 82 228 {.......
396 280 980 85 88 650 91
272 300 70 159 550 75
225 360 550 65 204 278 56
195 420 446 139 132 186 44
181 420 360 465 97 143 4
f
1 10 420 | 1,300 472 | 280 439 91 195 25
465 85 420 700 414 220 300 215 755 48
790 518 420 498 378 195 225 336 40
1,020 | 1,120 420 342 168 342 112 210 37
1,840 | 1,160 | 400 485| 348| 146 | 190 80
720 755 360 372 136 177 122 177 172
366 340 | 2,310 354 122 129 177 X
615 | 306 | 300]3,260| 615| 1,340 139 94 324 91
980 200 300 | 1,160 485 5 143 100 143 85
650 150 280 755 408 452 168 97 177 80
478 130 240 | 1,120 360 348 582 75 168 91
342 110 240 | 2,190 524 289 | 4,160 52 115 40
256 110 240 | 1,120 518 245 | 2,440 60 103 36
150 110 240 283 | 1,070 85 100
85 110 240 790 511 215 615 115 48
130 240 790 862 267 650 62 97 40
60 150 240 755 755 204 459 48 103 42
60 150 240 | 650 615 240 360 44 115 34
85 150 240 615 550 210 360 537 75 48
85 150 240 582 402 132 498 | 256 72 48
85 170 240 582 354 146 278 168 60 4
85 200 240 342 433 139 225 100 52 48
85 200 240 378 138 163 88 150 240
85! 200 240 284 550 122 132 78 97 136
70 200 |....... 220 91 100 70 65 150
60 240 |....... 210 |....... 9 j...... 126 91 |......n

Note.—Discharge Jan. 6-11, Feb. 7, 9-15, 18-20, 1919, Dec. 19, 1919, to Jan. 6, 1920, and Jan. 14 to Mar.
5, 1920, estimated, because of ice, from study of weather records, discharge measurements, and gage-height
graph.” Discharge Apr. 20, 1919, estimated {from gage-height graph.
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Monihly discharge of Laurel Hill Creek at Ursina, Pa., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 122 square miles ]

Discharge in second-feet.
Month. Ri:nc-h?e‘:.m
Maximum. | Minimum. Mean. Pel‘niﬁgare

970 12 75 0.615 0.71
970 24 232 1.90 2.12
970 134 422 3.46 3.99
3,400 116 426 3.49 4.02
680 1 137 112 1.17
577 116 248 2.03 2,34
284 54 160 1.31 1.46
1,510 116 453 3.72 4.29
82 8 42 344 .38
680 4 el .598 .69
970 33 144 1.18 1.36
334 35 101 828 .92
3,400 1 211 1.74 23.45
825 34 331 2.7 3.11
2,980 97 593 4.86 5.42
1,840 60 356 2.92 3.37
1,160 26 241 1.98 2.28
420 240 303 2.48 2,68
3,260 210 924 7.57 8.73
862 172 456 3.73 4.16
1,340 91 330 2.70 3.11
4,160 65 505 4,14 4,62
537 44 125 1.02 1.18
650 52 197 1.61 1.86
240 25 72.6 . 595 .66
4,160 25 ) 369 3.02 41,18

CHARTIERS CREEK BASIN.
CHARTIERS CREEK AT CARNEGIE, PA,

Location.—At single-span steel railroad bridge on siding of Chartiers branch of
Pittsburgh, Cincinnati, Chicago & St. Louis Railroad at Carnegie, Allegheny
County.

DRAINAGE AREA.—260 square miles.

REcorps AvarLaBLE.—June 5, 1915, to September 30, 1920. Records prior to Octo-
ber 1, 1919, are contained in the annual reports of the Water Supply Commission
of Pennsylvania.

Gaee.—Chain gage attached to upstream side of bridge; read by Richard Musiol.

DrscHARGE MEASUREMENTS.—Made from upstream side of railroad bridge, branch
line, about 100 feet above the gage.

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Bed composed
of mud and slag over a rocky floor. Control is at the first of a series of riffies about-
600 feet below gage; practically permanent.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during the year ending Septem-
ber 30, 1920, 16.1 feet at 9 a. m. June 17 (discharge, not determined); mini-
mum stage, 1.60 feet at 4 p. m. September 25 (discharge, 61 second-feet).

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

Accuracy.—Stage-discharge relation practically permanent throughout the year,
except a8 affected by ice. Rating curve fairly well defined below 2,000 sec-
ond-feet. Gage read to hundredths twice daily. Daily discharge ascertained by
applying daily mean gage height to rating table. Records fair.

22926—24—wsp 503——6
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Discharge measurements of Chartiers Creek at Carnegie, Pa., during the year ending
Sept. 30, 1920.

Gage Dis- Gage Dis-
Date. Made by— heigit. charge. || Date: Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.

Jan. 28 | B. A. Knight..........| 3.23 420 || Apr. 17 | J. M. Snavely.........| 420 875

Mar. 20 | J. M. Snavely.......... 4,87 1,250 17 |..... do. ...l 4.41 983
Apr. 16 |..... do... .. 2.58 224 || S8ept. 1| H. L. Landis.......... a2, 06 87.2
16 1..... do.........o.... 2.98 203 1. do.........olll. ! 2.02 385

s Made by wading 300 feet below gage.

Daily discharge, in second-feet, of Chartiers Creek ai Carnegie, Pa., for the year ending
Sept. 30, 1920.

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

]

94 | 1,260 520 140 180 130 201 520 73 170 | 308 80
151 | 3,470 445 120 348 160 212 462 73 170 100 52

97 | 1,200 363 ¢ 110 428 240 180 348 133 290 68 44
78 750 304 | 95 800 400 170 239 113 192 61 39
73 520 304 90 428 | 1,260 190 262 348 140 54 36
116 428 289 ¢+ 90 289 220 160 249 212 120 48 40
276 378 | 1,200 95 224 160 170 236 133 44 46 44
133 348 700 900 212 150 151 212 102 136 61 38

170 | 304 | 1,680 1,750 | 201 | 150 | 142 190 ‘93| 17| 62 16
180 | 276 | 1,540 - 900

170 262| 750 304| 605! 333| 124] 170| 81| 10| 420 192
259 19| 74, 128 12| 18
249 73! 106{ 108 94
212| 160 ‘91| ‘90
0] 91| | w 53
151 605 100| 140 55
181 ....... 85| 80 18
142 1,000 70| 64 1
142 | ‘900 | 13| 65 0
142 685| 94| 58 38
160 685( 79| 53] - 37
142| 462 70| 64 36
16| 440 63| 58 34
16| 360! 62| 50 35
13| 35| 63| 46 33
00| 20| e61] 45 34
205 | 55| 44 36
04| 205| 59| 45 e
89| 180 58| 102 52
| 53| 53 7
81' ....... 1 8| 152[.......

Nore.—Discharge Dec. 15 toJan. 8, Jan. 14-20, Feb. 17-20, Feb. 27 to Mar. 4, and Mar. 6-10 estimated,
because of ice, from weather records and study of gage-heigﬁt graph.

Monthly discharge of Chartiers Creek at Carnegie, Pa., for the year ending Sept. 30, 1820.
[Drainage area, 260 square miles.]

Discharge in second-feet.
Month. Run-off in
Maximum. | Minimum. | Mean. | Fefsquare ’
. . . u
1,260 73 369 1.42 1.64
£640 133 747 2.87 3.2
L 150 550 211 2.43
1,890 90 393 151 174
7 65 344 1.32 1.42
1, 130 42 070 196
1,970 116 407 1.57 1.7
520 81 189 7 .84
290 53 106 408 47
420 44 99.8 384 %
400 33 65.9 . 253 .28
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BEAVER RIVER BASIN.
SHENANGO RIVER NEAR TURNERVILLE, PA.

LocaTtioN.—At single-span steel highway bridge, half a mile east of Turnerville, Craw-
ford County.

DRrAINAGE AREA.—152 square miles.

RECORDS AVAILABLE.—February 1, 1912, to September 30, 1920. Records prior to
October 1, 1918, are contained in the annual reports of the Water Supply Com- .
misgion of Penngylvania.

GacE.—A special type of tape gage attached to top of upstream left wing wall was
used until September 30, 1919, to show head on weir at upstream side of bridge.
Reference mark on tape gage 13.52 feet from crest of weir; elevation of weir crest
975.56 feet, United States Geological Survey datum. The standard chain gage:
fastened to downstream side of bridge was used until September 30, 1919, to
determine the degree of weir submergence; subsequent to that date for observa-
tion of daily gage height. Elevation of gage zero 970.00 feet, United States
Geological Survey datum. Both gages read by S. A. Marvin.

DI1sCHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading.

CHANNEL AND CONTROL.—Right bank high and not subject to overflow; left bank
subject to overflow. Bed composed of silt and gravel. For tape gage used until
September 30, 1919, control for low stages is a timber weir at upsiream side of
bridge; for medium and high stages, at a riffle about 200 feet below gage, where
the bed is composed of clay and boulders; practically permanent. Control for
chain gage is at a riffle about 200 feet below gage, where bed is composed of silt
and gravel; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 6.92 feet at 6.15 p. m. May 11 (discharge, 2,900 second-feet);
minimum stage, 0.02 foot at 7.30 a. m. July 30 (discharge, 2 second-feet).

Maximum stage recorded during the year ending September 30, 1920, estimated
from hydrograph, 13.4 feet at 4 a. m. March 13 (discharge, 4,180 second-feet);
minimum stage, 3.65 feet several days in September and August(discharge, 6
second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year, except as
affected by ice. Rating curve well defined below 1,200 second-feet and fairly
well defined between 1,200 and 5,000 second-feet. Gage read to quarter-tenths
once daily. Daily discharge ascertained by applying daily mean gage height to
rating table. Records good.

Discharge measurements of Shenango River near Turnerville, Pa., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— roks | chmse. || Date. Made by— rosse, | charge.
1919. Feet. | Sec.ft. 1920. Feet. | Sec.ft
July 26 | H. L. Landis........... < 0.06 57| Jan. 15| B. A. ight.......... b 4,56 4.5
Nov. 7 |J. M. Snavely.......... 4,86 81.9 || Feb. 17 | R.J. Ferris............ v 4,59 85.3

June 14 |..... L L c3.%4 19.9

& Measurement made by wading 150 feet below gage.
b Measurement made through complete ice cover.
¢ Measurement made by wading 250 feet below gage.



78 SURFACE WATER SUPPLY, 1919 AND 1920, PART III.

Daily discharge, in second-feet, of Shenango River near Turnerville, Pa., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
55 1. 129 90 150 95 231 81 190 107 24 6 7
29 145 78 432 43 217 70 245 78 18 6 7
27 163 81 432 70 217 66 | 231 70 16 9 6
30 163 86 432 | 132 190 68 245 47 15 8 6
37 176 88 463 49 163 70 231 43 12 6 4
51 176 81 301 37 150 74 163 11 7 4
47 176 78 140 47 142 78 217 25 9 9 3
49 163 105 107 51 119 114 273 25 9 15 3
571 1 107 76 35 330 | 112 373 27 9 9 2
66 110 102 63 35 373 ! 176 | 1,710 25 7 6 2
61 107 117 59 33 463 402 | 2,900 22 7 4 4
59 100 140 74 33 494 556 | 2,220 21 7 3 5
55 86 137 78 35 358 494 | 1,040 15 7 3 6
45 74 203 59 51 259 402 | 683 18 6 3 6
53 65 344 66 74 190 301 494 16 18 3 6
59 61 402 70 57 217 301 432 16 14 3 6
74 55 463 70 53 315 373 | 1,310 12 14 7 4
72 273 402 88 61 402 525 | 1, 1 12 6 4
53 190 287 88 47 463 556 | 1,190 15 7 6 4
43 203 203 81 32 402 402 747 22 6 7 5
35 287 147 301 301 556 16 6 7 7
55 330 150 217 231 463 12 6 6 1
78| 34 245 183 190 432 10 6 4 14
78 287 217 127 203 432 8 4 15
93 217 402 112 176 402 2 4 3 14
93 176 402 102 190 | 358 100 3 3 9
98 150 402 107 190 | 301 53 3 3 6
78 129 315 107 163 245 43 3 3 6
102 114 217 163 163 39 2 5 6
105 114 112 142 134 30 2 7 4
12 ... 140 8 |....... 90 {....... 2 6 ......
6 104 285 66 80 65 98 | 386 12 33 9 9
7 130 285 50 74 65 92 285 13 9 7
9 104 221 50 74 65 86 253 17 22 9 6
11 98 152 40 80 65 74 190 17 7 6
9 104 160 36 86 440 74 145 38 14 6 6
11 116 110 30 86 458 68 123 38 11 6 6
10 110 116 30 86 386 74 104 14 7 6
16 92 123 92 386 74 92 25 7 6
16 80 152 36 86 458 68 80 20 130 8 7
11 80 285 36 86 754 68 64 23 59 29 12
11 80 160 40 86 1 1,460 68 55 21 47 22 26
17 80 237 50 80 | 3,210 68 55 171 39 26 26
19 66 318 60 80 | 3, 116 53 9, 29 92 30
22 66 | 335 66 80 | 2,270 138 53 15 23 138 2
22 64| 318 4 80 | 1,360 168 51 23 57 80 15
16 58 280 74 80 905 269 3 74 26 92 «
13 49 240 70 80 829 404 38 92 19 80 1
13 42 190 55 80 683 458 34 269 16 62 10
12 37 140 50 80 355 477 32 152 16 42 9
11 36 100 36 80 477 369 35 221 17 29 7
11 37 75 36 80 440 386 43 253 22 21 7
16 57 70 36 80 350 515 23 221 21 16 6
22 92 65 36 80 300 535 38 168 28 14 6
29 86 65 40 80 270 596 34 130 22 14 6
26 86 65 50 T4 230 458 32 10| 22 1n 6
21 145 70 50 80 190 | 352 32 92 22 11 6
17 285 73 35 80 160 285 80 19 7
33 237 74 65 74 145 318 23 59 14 9 "9
68 269 74 70 74 123 352 20 35 11 9 10
57 335 74 70 |....... 116 | 318 7 29 11 10 11
62 |....... 68 80 (....... 104 |....... 14....... 10 L 2 P

Note.—Discharge Dec. 16-26, 1919, Jan. 2-13, 17-30, and Feb. 12-24, 1919, estimated, because of ice,
from discharge measurements, weather records, and study of gage-height graph, Discharge Mar. 22-27
and Sept. 13-16, 1920, estimated, because of no gage-height record.
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Monthly discharge of Shenango River near Turnerville, Pa., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 152 square miles.]

Discharge in second-feet.
Month. j R::l%ﬁ)g n
. Per square .
Maximum. | Minimum. | Mean. nisﬂe.
1918-19.
(073711 07 O R 112 27 63 0.414 0.48
November.........oooooiiiiiiiiiiiiaaan. 344 55 163 1.07 1.19
ecem| 463 78 205 1.85 1. 56
January. 463 59 173 1.14 1.31
February. 344 33 101 .664 .69
March... 494 8 233 1.53 1.76
April.. 556 66 239 157 175
ay... 2,900 90 646 4.25 4,90
June.... 107 2 32 .21 .24
July....... . .. 24 2 9 . 059 .07
August............. .. 15 3 6 .039 .04
September 15 2 6 039 .04
The Year....ccccuuraneiasaenncannnnn 2,900 2 157 1.03 14.03
6 20.1 .132 15
36 108 .710 79
65 161 1.06 1.22
30 50.5 . 332 38
74 80. 6 . 530 57
65 684 4,30 5.19
68 248 163 1.82
14 80. 4 . 529 61
9 76.7 . 505 56
10 27.1 .178 21
6 28.7 .189 22
6 10.7 . 070 08
6 132 . 868 11. 80

SHENANGO RIVER AT SHARON, PA,

LocartioNn.—At Chestnut Street single-span steel highway bridge, Sharon, Mercer
County.

DRrAINAGE AREA.—G11 square miles.

REcorDs AvarLaBLE.—August 1, 1909, to September 30, 1920. Records prior to
October 1, 1918, are contained in the annual reports of the Water Supply Com-
mission of Pennsylvania.

Gaces.—Gage heights were determined until November 7, 1919, by measuring the
distance from a reference point on the upstream handrail, 22.57 feet above gage
datum, to water surface. Bristol water-stage recorder installed on downstream
end of right abutment was operated and record. used until May 23, 1919. On
November 8, 1919, a chain gage was attached to upstream side of bridge and a
Sanborn water-stage recorder was installed on downstream end of right abutment.
Read by employees of Carnegie Steel Co. Zero elevation of all gages, 840.00 feet,
United States Geological Survey datum.

DiscHARGE MEASUREMENTsS.—Made from the Mill, Chestnut, or State Street bridges
or by wading.

CHANNEL AND CONTROL.—Banks subject to overflow at a stage of about 12 feet.
Bed is composed of silt and gravel. The control is a water main, backed with
gravel and boulders, about one-quarter of a mile below the gage; probably
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 12.5 feet at 5 p. m. May 11 (discharge, 11,300 second-feet);
minimum stage, 1.8 feet at 5 p. m. July 28 (discharge, 19 second-feet).
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Maximum stage during the year ending September 30, 1920, estimated from
hydrograph, 13.3 feet at 6 a. m. March 13 (discharge, 13,200 second-feet); mini-
mum stage, 1.90 feet at 5 p. m. September 19 (discharge, 28 second-feet).

Icr.—Water from this river is used for industrial purposes and returned to the stream
at sufficiently high temperature to usually prevent the formation of ice for a
considerable distance below the station.

Accuracy.—Stage-discharge relation practically permanent throughout the year;
ice effect probably negligible. Rating curve fairly well defined below 200
second-feet and well defined between 200 and 20,000 second-feet. Gage read
to tenths twice daily until December 31, 1919; since that date to hundredths twice
daily. Daily discharge ascertained by applying daily mean gage height to
rating table. Records good except those for extremely low stages, which are
fair.

Discharge measurements of Shenango River at Sharon, Pa., during the years ending

Sept. 30, 1919 and 1920.

Date. Made by— h(jia % ch?:?g.e. Date. Made by— h(gia 3 ch]:i:g o,
1919 Feet. | Secft. 1920. . Feet. | SecHt.
July 28 | H. L. Landis........... e 1,91 30 || Jan. 21 AL b 2,85 251
Nov. 9{ J. M. Snavely.......... 3.22 333 || Feb. 19 3.11 234
: June 15 2.34 24

a Measurement made by wading 300 feet above gage.
b Measurement made through incomplete ice cover at State Street Bridge.

Daily discharge, in second-feet, of Shenango River at Sharon, Pa., for the years ending
Sept. 80, 1919 and 1920.

7

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. ! Apr. | May. | Jupe. | July. | Aug. | Sept.
97 890 370 1,300 390 1,060 260] 890 312 129 78 54
107 | 558 3122360 | 260 1,000| 245 1,620 107 87 97
78 490 1,620 | 260 | 945 230 | 1,240 | 216 70 70 78
87 430 312 | 1,000 205 | 1,000 260 945 203 70 78 62
109 5351 370 | 780 260 835 350 | 780 177 62 78 54
230 558 390 655 203 535 5807 177 70 312 40

450 410 605 177 470 390 655 1 152 62 164 40

230 410 410 470 230 490 780 | 1,180 ' 129 54 118 34
164 | 390 | 430 390 164 1,830 (1,240 | 1,400 | 164 54 87 34
129 430 312 129 { 2,280 | 1,620 | 4,710 140 54 87 40
) 107 330 410 278 120 1,690 | 2,200 |10,200 | 140 62 70 70
25 8,160 | 129 70 70 47

245 240 4,260 129 70 54 40

2905 2,200 | 129 47 40 40

1,690 | 107 | 140 34 40

2,060 | 107 | 118 3¢ 47

2,880 97 87 40 10

3,650 97 62 78 10

3,060 78 541 140 40

2,280 70 54 129; 40

2,050 78 54 97 | 62

1,690 70 40 62 62

1,620 62 47 70 70

2,280 70 40 164 120

2,050 70 40 47 110

1,420 | 190 40 47 90

1,120 | 780 28 70 65

890 | 390 24 62 55

680 216 28 47 47

490 140 28 54 40

410 |....... 34 0 0.......
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Daily discharge, in second-feet, of Shenango River at Sharon, Pa., for the years ending
Sept. 30, 1919 and 1920,

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

47 12,280 | 1,240 | 230 | 230 | 203| 205 1,550 152 | 103

40 {1,900 [ 1,000 | 216! 216 203 | 295{1,300{ 116 152 164 57

40 945 780 190 230 260 278 | 1,060 97 129 111 54

47 890 470 1 177 278 680 | 245 730 105 122 82 87

47 750 410 | 177 312 | 2,440 ! 295 605 107 99 73 72
[ o107 655 390 ] 164 330 | 2,440 295 490 105 89 67 82
Teeeerieiiannns 152 535 430 | 164 350 | 1,900 295 370 111 118 72 ki
- I S 152 410 558 164 330 | 1,420 ) © 295 312 122 164 87 67
| O, 107 330 | 1,180 177 350 | 1,240 312 295 89 512 82 60
0....iiis 107 278 | 2,040 203 | 312 | 1,420 205 312 87 | 1,060 127 57
) 3 177 278 | 1,060 190 312 12,830 ' 295 230 81 512 260 57
2. 245 430 780 230 330 | 6,730 | 278 245 81 350 390
& 2R 245 | 390 (1,300 230 390 (12,500 | 470 85 5| 490 67
Mool 1771 312 '1,830f 230! 4507,730 - 655| 216 105| 216 | 605
) 5 T . 140 245 | 1,000 230 470 | 4,370 1 558 105 177 780 80
(S 107} 216 535 230 450 3,550 1,300 177 390 73
) ¢ O 118 203 605 230 410 § 2,970 ! 2,700 177 | 1,830 230 730 67
18oiieeiiis 97 177 605 216 350 | 2,040 | 2,120 164 | 3,750 164 512 46
9. i 87| 177! 535| 216! 31211,620'1,620| 164 2,120] 177
20 s 78 164 450 216 278 | 2,280 | 1,690 190 } 1,120 205 245 33
) O 87 190 370 216 245 1 1,900 | 2,440 260 | 1,000 216 177 36
22 iiiaians 87 203| 350 260 230 1,480 | 2,790 | 245|1,000| 152 | 140 38
b 140 312 205 312 278 | 1,300 | 2,040 203 835 177 116 38
24 . 140 330 295 350 295 | 1,120 | 1,830 190 680 205 1i4 35.
25 e 129 350 205 370 295 890 | 1,480 190 450 203 87 35
26....... e 1181 7801 245| 370 | 295| 73011,180| 164| 205| 140 73 36
b7 SN 97 12,00 245 35| 260| 58 |1,120] 129 230| 118 67 38
28, i 780 | 1,480 260 330 230 490 | 1,420 122 203 111 67 46
b T 1,620 | 1,120 260 330 203§ 430 1,620 109 177 129 57 60
30, 590 | 1,692 245 205 |....... ¢« 370 | 1,420 78 177 95 64 7
;3 U 945 |.. ... 20 278)....... i 330 |....... 9 |....... 91 64 1.......

'Note.—Discharge, Sept. 24-28, 1919, estimated, from records of flow at New Castle and Turnerville.

Monthly discharge of Shenango River at SZa'ron, Pa., for the years ending Sept. 30, 1919
and 1920.

[Drainage area, 611 square miles.]

Discharge in second-feet.
; Run-off in
Month.
. Maximum. | Minimum. | Mesn. Pe’;ﬂgam inches.
1918-19. |
1,000 78 232 0.380 0.44
1,490 | 177 609 1.00 | 1.12
1,980 205 844 138 | 1.59
2,360 : 245 6556 1.07 1.23
1,490 120 468 766 50
2,280 312 949 155 | 1.79
2,360 230 1,020 1.67 | 1.86
10,200 410 2,230 3.65 £21
780 62 169 L2717 .31
140 2% 61 2100 | 12
312 34 85 2139 .16
120 . 34 57 .093 | .10
10, 200 24 618 1.0t | 13.73
1,620 10 27 388 | .45
2)280 ' 164 670 1.10 1.23
2040 | 230 654 107 1.23
370 164 243 .308 .16
470 203 311 .311 .55
12,500 200 2,210 3.62 417
! 790 78| 1,060 L7 1.93
1,350 78 349 Lo71 .66
3,750 81 520 .851 .95
1,060 89 228 .373 .43
N3O a7 235 . 385 .44
82 30 56.1 .092 .10
12,500 30 566 | 926 12,60
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SHENANGO RIVER AT NEW CASTLE, PA.

LocatioNn.—At West Washington Street two-span steel highway bridge, New Castle,
Lawrence County, half a mile above mouth of Neshannock Creek which enters
from the left.

DRAINAGE AREA.—797 square miles.

RECORDS AVAILABLE.—Japuary 1, 1910, to September 30, 1920. Records prior to
October 1, 1918, are contained in the annual reports of the Water Supply Commis-
sion of Pennsylvania.

Gaae.—Chain gage attached to upstream side of bridge; read by J. L. Moseley.
Elevation of gage zero 787.00 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Banks high and not subject to overfiow. Bed composed
of gravel and rock. Control is at a riffle, at the head of a low island, about 300
feet below gage; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year epding
September 30, 1919, 9.33 feet at 4.20 p. m. May 11 (discharge, 10,200 second-feet) ;
minimum stage, 0.93 foot at 5 p. m. July 30 and 8 a. m. July 31 (discharge, 25
second-feet). '

Maximum stage recorded during the year ending September 30, 1920, 9.60 feet
at 5 p. m. March 13 (discharge, 10,800 second-feet); minimum stage, 0.90 foot
several times in September (discharge, 22 second-feet).

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

‘Diversions.—The New Castle water supply is taken from the stream above the gaging
station. On September 28, 1914, it was reported that the pumpage was equiv-
alent to 6 second-feet.

Accuracy.—Stage-discharge relation permanent; ice effect negligible. Rating curve
fairly well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Shenango River at New Custle, Pa., during the ycars end-
ing Sept. 30, 1919 and 1920.

|
i Gage

Date. Made by— poage m’i‘fge. Date. Made by— 'heigm dgrr"g'e_

. 1919 Feet. | Sec.-ft. | 1920 Feet. | Secft.
Aug. 1| H.L. Landis........... 1.14 54 | Jan. 17 | B. A. Knight. ......... ¢1.82 253
Nov. 10 | J. M. Snavely.......... 2.05 432 || June 15 | R.J. Ferris.ccvuuenan... 1.53 183

@ Measurement made through incomplete ice cover.
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Daily discharge, in second-feet, of Shenango River at New Castle, Pa., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

) O 115 | 1,360 | 500 | 1,120 | 500 | 1,360 | 472 | 1,005 | 500 | 176 52 67

b, 131 900 443 | 2,290 443 | 1,360 368 | 2,190 416 138 75 88

- J 138 760 416 | 2,190 348 970 338 | 1,620 368 118 75 87

L . 108 | 625 472 |1,620 | 443 ) 935] 329}1,280} 325 99 63 63

[ P, 118 | 658 | 530 | 1,120 | 416 | 1,440 | 388 | 1,005 | 300 88 88 93

. 388 | 795| 500 |1,120 ) 348 |1,280| 443 | 830 | 235 88 | 320 72

T 500 690 530 900 338 900 560 690 63 329 63

- S 416 560 500 760 329 658 500 | 1,440 | 213 46 153 63

L 281 500 | 560 | 592 | 314 | 1,280 | 1,440 | 1,440 | 262 43 88 46

) [ 231 560 592 443 244 | 3,730 | 1,800 | 4,860 244 102 88 32

D 209 472 560 388 218 | 2,970 | 2,290 [10,000 200 105 67 67

12, il 184 443 690 363 180 | 2,000 | 2,510 | 8,360 176 67 63 63

L 168 373 725 338 204 | 1,620 | 2,620 | 7,600 160 63 54 61

Wooo.o.. 235 300 {1,530 | 338 | 244 1,280 | 1,800 | 4,000 | 153 59 40 59

eeenmaaannnn 218 | 276 | 1,800 | 472 | 253 | 1,040 | 1,620 | 2,200 | 153 | 112 36 63

1 204 | 253/2,620| 5001 267|1,120|1,800 2730 | 153 133 43 67

eeeeaeeannnnns 200 | 253 12,190 | 500 | 443 |2,620 | 3,090 | 3,340 | 142 | 153 43 54

18iemeianenn 184 | 472 | 1,710 | 443 | 388 | 2,510 | 2,290 | 4,420 | 118 | 112 31 52

9.l 168 | 1,890 | 1,440 443 368 | 2,090 970 | 4,140 102 88 43 52

20 eeinnann 200 | 2,190 | 1,440 | 530 | 363 | 1,530 | 1,710 | 2,970 88 88 67 59

2. 200 | 2,190 | 1,040 500 338 | 1,280 | 1,620 | 2,850 262 63 153 88

- S 218 [ 1,530 | "900 | 472 | 472 | 1,200 | 1,280 | 2,400 | 180 63 124 102

b . 235 | 1,360 { 1,890 970 | 1,710 970 | 1,040 | 2,090 124 52 102 93

P T 244 | 1,280 | 1,710 | 1,530 | 1,800 690 970 | 2,730 118 46 88 146

b T, 253 | 1,280 | 1,800 | 1,710 | 1,710 | 625 | 1,120 | 3,860 124 43 304 124

26, ennnn. 338 | 900 | 2,400 | 1,360 | 1,620 | 500 | 970 | 2,200 | 530 43| 200 112

b1 388 658 | 1,620 | 1,280 | 1,530 592 970 | 1,530 970 36 112 83

P SO 502 | 560 | 1,360 | 1,120 | 1,200 | 725 | 760 | 1,200 31 93 75

b P 690 530 | 1,280 900 |....... 690 830 | 1,005 378 29 67 75

30, 830 560 900 690 625 900 795 244 27 63 67

21 1,200 {....... 725 560 500 |....... 625 |....... 27 [

65| 2,970 { 1,890 314 338 314 443 | 2,090 146 262 160 77

8 | 3,340 | 1,280 290 348 290 416 | 1,890 124 222 131 67

65| 2,190 | 1,040 290 378 348 388 | 1,530 153 209 168 56

65 | 1,440 795 244 363 830 363 | 1,200 168 200 142 56

65 | 1,200 625 253 416 | 3,210 348 830 176 160 121 56

[, Kl 970 560 226 443 | 3,860 388 725 180 192 93 56

! 90 830 795 222 500 | 3, 860 443 625 153 300 93 50

149 690 760 200 443 | 2,730 443 625 146 592 124 46

176 560 | 1,360 218 472 | 1,620 416 560 156 625 105 46

156 43 | 3,470 249 443 | 1,800 416 378 146 | 1,620 124 67

416 416 | 2,290 267 472 | 3,600 388 290 124 725 156 70

560 500 | 1,360 244 500 | 5,830 388 363 124 338 67

418 560 | 1,620 258 530 10,000 443 388 124 388 358 46

343 472 | 1,990 281 625 110,400 865 368 168 416 56

240 383 | 1,620 285 625 | 8,360 830 329 200 443 935 30

200 | 378 1,040 | 290| 360 |5,18 | 1,360 | 222 | 267 | 290 | 760 46

200 290 830 295 760 | 4,420 | 3,730 244 | 2,190 416 | 1,040 80

180 | 285| 970 304| 560 3,600 3,600 | 222|480 314| 830 72

180 267 935 290 443 | 2,970 | 2,290 218 | 4,000 253 592 46

146 253 760 320 388 | 2,850 | 3,340 209 | 1,710 300 416 34

138 244 690 340 348 | 2,850 | 4,860 | 1,040 | 1,360 285 314 43

168 244 530 368 338 | 2,090 | 4,560 690 | 1,360 267 244 43

180 267 443 383 329 | 1,800 | 2,970 443 | 1,360 222 180 38

244 | 388 | 3881 472 443 (1,440 2,730 | 348 | 1,200 | 192 | 142 30

222 500 443 500 443 | 1,120 | 2,290 320 865 388 118 22

2. 209 625 416 500 388 970 | 1,620 267 560 281 99 22

363 500 388 900 | 1,360 244 500 200 99 26

363 443 363 760 1 1,800 209 314 160 80 38

348 443 314 690 { 2,090 180 285 153 80 43

363 388 f....... 592 | 1,890 124 295 142 72 70

343 378 [....... 500 |....... 160 . ...... 146 72 eeiiinn

Note.—Discharge, Jan. 20 and 21, 1920, estimatel because of unsatisfactory gage height.
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Monthly discharge of Shenango River at New Castle, Pa., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 797 square miles.]

EREgRIgIVRNE

Discharge in second-feet.
Month. Run off in
: Persquare| Dches.
Maximum. | Minimum. | Mean. i by
1,200 108 309 0.388 Q.
2,190 253 839 1.05 1.
2,602 416 1,140 1.43 1.
2,29¢ 338 889 1.12 1
800 180 608 .763 .
3,730 500 1,300 1.63 1
3,000 329 1,260 1.58 1.
10,000 625 2,800 3.50 4.
970 88 276 . 346 .
176 27 78 . 008
329 31 103 . 129
146 46 75 . 094
10,000 | 27 812 102 13.78
1919-20. J
P 1,530 65 314 394 45
3,340 244 936 1.24 1.38
3,470 343 990 1.24 1.
200 324 407 47
760 314 447 561 60
10, 400 290 2,900 3.84 420
, 34 363 1,580 1.98 2.21
2, 124 559 701 81
4,860 124 780 979 109
i 1,620 142 347 435 .
August. . . 1,040 72 277 348 40
September. . ... 1 80 22 50. 6|
Theyear. ... cceeeeieenannuanannn i 10,400 22 797 1.010 13.61
+

LITTLE SHENANGO RIVER AT GREENVILLE, PA.

LocAaTioN.—At single-span steel highway bridge known as Quaker Bridge, on Co-
lumbia Avenue, Greenville, Mercer County.

DRAINAGE AREA.—107 square miles.

RECORDS AVAILABLE.—January 1, 1914, to September 30, 1918, and November 7,
1919, to September 30, 1920. Records prior to October 1, 1918, are contained
in the annual reports of the Water Supply Commission of Pennsylvania.

Gage.—Staff attached to upstream corner of right abutment; read by James Marks.
Elevation of gage zero 944.50 feet, United States Geological Survey datum.

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

CHANNEL AND cONTROL.—Banks high and not subject to overflow. Bed is composed
of sand and gravel. Control for low stages is a coarse gravel and boulder bar,
about 300 feet below gage, permanent; control for high stages is a dam on She-
nango River just below the mouth of Little Shenango River.

EXTREMES OF DISCHARGE.—Maximum stage during the period November 7, 1919,
to September 30, 1920, estimated from hydrograph, 6.8 feet at noon March 11
(discharge, 3,070 second-feet); minimum stage, 1.12 feet at 8.30 a. m. September
24 (discharge, 11 second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the period, except as
affected by ice. Rating curve well defined below 1,300 second-feet and fairly
well defined between 1,800 and 2,800 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying daily mean gage height
to rating table. Records good.
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Discharge measurements of Little Shenango River at Greenville, Pa., during the year
ending Sept. 30, 1920.

e e
Date. Made by— h‘:ﬁ:’t‘ ch‘;’;’g& Date. Made by— age ch‘;‘fé&
Feet. | Sec.-ft. Feet. Sa:.7-jt.
Nov. 7| R.J. Ferris............ 1.81 115 Feb. 18! R.J. Ferris............ ¢ 2,10 4.1
Jan. 15| B. A. Rnight ... .. ! @2.05| 52.7 || June 14 |..... A0nrrmonil o L 44
P

-« Measurement made through cor &‘Brm ice cover.
® Measurement made by wading feet above gage.

Daily discharge, in second-feet, of Little Shenango River at Greenville, Pa., for the year
ending Sept. 30, 1920.

Day. Nov. | Dec Jan Feb Mar. | Apr. | May. | June. | July. | Aug. | Sept.
184 40 80 15 75 374 33 57 94 2
126 35 75 15 70 184 30 15 51 24
110 30 75 15 67 143 57 41 37 2
102 30 75 15 63 115 45 34 38 23
102 25 75 30 87 98 39 29 34 24
102 15 75 90 85 87 38 29 37 22
122 15 75 900 87 80 4 131 39 25
150 25 75 161 90 73, 351 . 228 50 29
531 25 65 374 94 67 ) 34 960 24
734 30 65| 1,020 94 63 32 279 106 24
244 | 35| 65| 2,560 83 63 29 115 158 23
136 | 40 ! 75| 1,630 83 67 29 67 28
418 50 | 75 656 171 71 29 76 102 24
531 | 55 ! 80 304 138 68 51 67 25
244 | 65 90 298 171 63 37 212 124
180 65 | 20 416 212 63 198 90 279 19
130 55 | 90 605 734 60 | 1,020 65 12 17
110 50 80 461 484 59| 1,350 59 18 23
90 40 55 244 198 54 298 136 73 15
80 35 35 212 184 70 138 83 5% 15
75 351 25 279 67 136 60 48 19
75 35 15 316 279 63 130 50 5 14
75 40 | 15 244 316 51 136 228 48 14
% 50 ! 15 171 354 51 106 106 39 14
75 55 15 136 198 51 81 67 32 16
75 119 146 50 65 51 29 17
75 104 153 50 57 48 | 34 17
7 © 92 418 35 48 48 30 22
65 87 394 32 41 37 32 24
55 83 416 33 54 37 27 27
50 78 eueennn . 32 ieia. 54 28 |eeeinnn

Nore.~—Discharge Dec. 16 to Mar. 6 estimated, because of ice, from discharge measurements,weather
records, and study of gage-height graph.

Monthly discharge of Little Shenango River at Greenville, Pa., for the year endmg Sept.
30, 1920.

[Drainage area, 107 square miles.]

Discharge in second-feet. .

Month, . | Rumeoff in
Maximum, | Minimum. | Mean. | EeTsquare’ Hmehes.

* * mile.

. |

|
DECOMbET . v o.v s eeieemaeaeeaeaenannn, 734 50 168 157 | 1.81
RE:N (10 E:0 o Y 90 15 46.1 .431 4 .50
Y0 R TN o PP, 90 15 55.7 . 521 | .56
March. ... llllIIIIIIIIIIIIII I 2,560 15 395 | 3.60 ! 495
BN 17 7 | 734 63 ‘207 ! 1.93 | 2.15
By ettmcaaencceenataat e 374 32 78.6 L7365 | .85
Jure....L LTI 1,350 2 147 1.37 | 1.53
JULY e 960 29 117 1.09 1.26
AuguSt. .o 279 27 75.5 706 ! .81
September.............. N 29 14 21.3 .199 ) .22
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PYMATUNING CREEE NEAR ORANGEVILLE. PA.

Location.—At single-span steel highway bridge 2 miles southeast of Orangeville.
Mercer County.

DRAINAGE AREA.—170 square miles.

REcOrRDS AvamaBLE.—January 1, 1914, to September 30, 1920. Records prior to
October 1, 1918, are contained in the annual reports of the Water Supply Com-~
migsion of Pennsylvania. '

GaGE.—Chain attached to upstream side of bridge; read by C. I. Mitcheltreeand D. S,
Stecher.

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

CHANNEL AND coNTROL.—Right bank high and not subject to overflow; left is over-
flowed at a stage of about 5.4 feet. Bed is composed of gravel and boulders. Low-
water control is at a riffle about 30 feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 7.75 feet at 8 a. m. May 11 (discharge, 3,060 second-feet); mini-
mum stage, 0.65 foot morning of July 31 and several days in August and September
(discharge, 5 second-feet).

Maximum stage recorded during the year ending September 30, 1920, estimated
from hydrograph, 8.9 feet at 4 a. m. March 13 (discharge, 4,100 second-feet);
minimum stage, 0.5 foot several timesin September (discharge, 2 second-feet).

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

REecuratioN.—During low stages slight variations in gage he1ght are caused by
operation of mills.

Accuracy.—Stage-discharge relation permanent throughout the year except as
affected by ice January 5, 6, 31, February 1, 2, 1919, and December 16, 1919, to
March 11, 1920. Rating curve well defined below 1,500 second-feet. Gage read
to hundredths twice daily until March 31 and to tenths twice daily after that
date. Daily discharge ascertained by applying daily mean gage height to rating
table. Records good except those for low stages which are fair, owing to probable
effect of mill operation above the station.

Discharge measurements of Pymatuning Creek mear Orangeville, Pa., during the years
ending Sept. 30, 1919 and 1920.

Gage Dis-
Date. Made by— heiéit. charge.
1919. . Feet. Sec.-ft.
July 28 00.69 | 6.3
1920.
Jan. 16 b1.85 T
Feb. 18 52,25 116
June 15 . 86 .0

a Measurement made by wading 10 feet below gage.
b Msasrure.ment made through complete ice cover.
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Daily discharge, in second-feet, of Pymatuning Creek near Orangeville, Pa., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
89 268 108 281 89 182 84 31 7 10
98 509 248 75 346 49 21 5 6
89 481 89 218 n 315 27 21 5 6
80 426 ki 194 62 307 34 21 6 8
98 426 118 182 54 243 34 19 10 9
108 399 108 171 118 199 31 31 8 6
128 346 80 149 128 182 34 21 6 5
149 268 71 138 7 194 34 15 6 8
153 194 38 610 412 426 34 11 5 9
149 128 38 509 509 | 1,980 31 11 6 15
132 80 31 467 481 | 3,060 31 12 7 12
138 62 24 426 595 | 2, 27 34 13 10
149 54 38 386 1,420 23 12 6 9
256 62 54 346 495 749 21 15 8 6
481 71 85 307 399 21 7 10
440 80 108 333 333 566 21 21 6 10
426 89 98 346 523 | 1,100 19 8 5 6
399 108 89 440 509 | 1,530 15 6 9 10
399 108 80 399 495 | 1,370 18 8 12 9
268 104 7 346 481 987 15 10 12 7
194 98 80 204 426 686 15 10 9 5
206 80 89 230 | 346 566 15 8 12 6
204 89 176 243 405 15 6 6
440 294 359 149 218 12 6 5 10
537 346 118 206 537 19 6 5 6
481 320 320 89 182 467 50 6 7 8
440 204 307 71 171 412 211 6 9 9
399 243 243 89 153 333 132 6 6 6
315 98 171 243 74 6 10 6
243 98 17 171 49 7 57 10
230 92 |....... 128 |....... 6 10 |.......
426 46 130 55 80 582 24 24 46 13
399 46 120 55 89 467 31 24 24
359 38 110 55 62 46 24 19 4
272 38 110 70 268 24 13 13 5
38 110 480 104 24 19 13 13
138 38 110 500 62 118 19 24 13 6
38 120 420 80 98 13 38 10 13
118 38 130 420 71 62 19 108 13 10
204 38 140 500 80 54 13 171 13 10
412 46 150 800 80 38 13 206 54 19
367 46 160 | 1,600 80 62 13 128 89 13
289 55 160 | 3,330 89 54 13 71 98 6
367 55 170 | 3,700 128 54 31 54 194
372 60 170 | 2,200 194 54 24 ket 281 10
335 60 160 { 1,140 206 46 46 333 4
19 57 240 70 150 880 359 31 228 62 372 4
15 62 150 70 130 | 749 636 24 880 89 | 359 4
15 75 110 70 110 566 5% 24| 1,420 62 204 10
13 36 80 70 110 509 595 38 | 1,060 372 4
42 70 80 90 566 686 38 686 118 230 4
24 46 70 90 481 880 80 509 98 182 5
38 57 70 90 70 453 1 1,020 89 372 7 160 4
19 68 70 20 70 399 720 ¢} 256 71 62 2
38 100 70 100 70 346 625 62 149 62 38 3
104 70 110 70 289 537 46 89 46 13 4
19 248 70 120 60 230 426 31 89 62 13 5
21 453 60 130 60 176 426 24 62 54 13 13
426 55 130 55 128 453 54 54 54 10 89
315 453 55 130 55 112 386 24 46 24 6 71
346 537 55 130 |....... 93 580 24 38 24 13 98
346 |....... 46 130 |....... k6 N PPN 24 |....... 19 10 ].......

_ Note.—Discharge Jan. 5. 6, 31, Feb. 1, 2, 1919, and Dec. 16, 1019, to Mar. 11, 1920, estimated, because of
ice, from discharge measurements, study of weather records, and gage-height graph.
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Monthly discharge of Pymatuning Creek near Orangeville, Pa., for the years ending Sept.
30, 1919 and 1920.

[Drainage area, 170 square miles.]

Discharge in second-feet.
Month. Ri‘:xnci:)eg i
Maximum. | Minimum, | Mean. | Persquare
1918-19.
October. ... 149 13 . 40 0.235 0.27
November.. 453 24 180 .06 | 118
December. . 537 80 258 1. 52 1.75
509 54 208 1.22 1.4
359 24 128 753 | .78
610 71 258 1.52 1.75
595 54 295 1.74 1.94
3,060 128 734 4.32 4,98
211 12 40 .235 .26
46 6 14 .082 .09
57 5 9 . 053 .06
15 | 5 8 . 047 .05
3,060 5 182 1.07 14,52
346 6 64.2 .378 .44
537 36 206 1.21 1.35
426 46 188 .11 1.28
130 38 73.9 .435 .50
170 55 11 . 653 .70
3,700 55 689 4.05 4,67
1,020 62 348 2.05 2,29
582 24 105 .618 72
1,420 13 210 124 1.38
206 13 65.3 . 384 .44
372 6 108 .835 LT3
98 2 15.2 . 089 .10
3,700 2 182 1.07 14. 60

NESHANNOCK CREEK AT EASTBROOK, PA.

LocaTrion.—At single-span wooden highway bridge at Eastbrook station of Pennsyl-
vania Railroad, in Lawrence County.

DRrAINAGE AREA.—235 square miles.

RECORDS AVAILABLE.—January 19, 1914, to September 30, 1920. Records prior to
October 1, 1919, are contained in the annual reports of the Water Supply Commis-
sion of Pennsylvania. ’

Gaee.—Chain gage attached to upstream side of bridge; read by J. L. Garner. Eleva-
tion of gage zero 877.53 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Bed composed of
gravel and rock. Control is at a riffle about 500 feet below gage; practically

. permanent. o

EXTREMES OF DISCHARGE.—Maximum stage during the period November 1, 1919, to
September 30, 1920, estimated from hydrograph, 7.2 feet at 7 p. m. March 12
(discharge, 6,690 second-feet); minimum stage, 0.91 foot at 7.30 a. m. July 21 and
estimated for September 18 and 23 (discharge, 28 second-feet).

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

Accuracy.—Stage-discharge relation permanent throughout the year, except as
affected by ice, December 17-21 and January 1 to March 2. Rating curve fairly
well defined between 50 and 2,500 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying daily mean gage height to rating
table. Records fair.
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Discharge measurements of Neshannock Creek at Eastbrook, Pa., during the year ending
Sept. 30, 1920.

Date. Made by— h(:i et ch]zurée. Date. ]’ Made by— h&’ﬁ‘ chI;risg—&
Feet. | Sec.ft. ! Feet. | Sect.
Lel) T | Mar 20 R.J. Ferris. ........... 3.83 | 1,780
1.69 164 20 | L0 A0 nonnrs Tl 3s| 1reo
2216 143 {| June 17 | J. M. Snavely.......... 3.25 | 1,160
1,04 166

e Measurement made through complete ice cover.
b Measurement made through incomplete ice cover.

Daily discharge, in second-feet, of Neshannock Creek at Eastbrook, Pa., for the year end—
ing Sept. 30, 1920.

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

1. 300 170 130 170 13 720 71 57 45 45
140 65 140 | 200 140 42 71 71 57 35

126 70 160 300 140 261 80 64 45 34

57 80 190 760 113 207 71 57 40 35

101 90 | 220 2,120 140 172 71 57 29 35-

101 110 240 | 1,550 140 89 71 57 30 32’

261 130 240 | 1,400 156 140 71 45 35 30

242 | 140 240 | 1,100 126 101 71 40 40 45

...... 720 140 240 470 126 101 71 40 51 35

565 140 240 640 156 101 64 51 126 45+

365 130 240 | 2,730 126 89 71 57 71 71

207 110 5,540 101 140 64 71 35 71

415 | 100 | 240 (3,120 156 | 101 80 40 64

900 90 | 220 1,250 i 190 101 101 64 57 64

342 90 200 | 600, 207 80 64 57 57 38

126 80| 190 | 1,000 680 80| 126 57 51 34

1 100 70 170 | 1,250 | 1,660 80 | 1,450 45 35 30°
it 80 65 160 720 801, 45 35 28-
1 70 160 680 470 113 45 40 34
20 80 70 140 | 2,240 640 565 40 33 30"
21. 64 90 100 140 | 1,300 ' 1,770 390 415 32 35 30
22 57 113 140 140 565 | 1, 156 | 207 57 35 34
23 113 126 470 720 126 | 261 45 35 28
24 126 | 126 365 42 126 35 35 80"
25 140 207 280, 390) 101, 300 35 33 29
26. 300 140 280 32 113 224 33 33 32
27 1,100 113 207 320 80 140 33 40 36
28 530 113 207 500 89 8¢ 35 55
29 365 140 172 565 71 31 35 130¢
30. 530 140 156 342 80 34 45 85
3 PR E 140 126 |....... 711 ....... 40 64 |eeennnns

NotE.—Gage not read Oct. 1 to Nov. 9. Discharge Nov. 1-9 estimated, 430 second-feet. Discharge Dec..
17-21 and Jan. 1 to Mar. 2 estimated, because of ice, from discharge measurements, weather records, and
study of gage-height graph. Discharge Sept. 15-30 estimated, because of unsatisfactory gage-height record..
Monthly discharge of Néshannock Creek at Eastbrook, Pa., for theyear ending Sept. 30, 1920.

[Drainage area, 235 square miles.]

Discharge in second-feet.
Run-off in
Month. A
Maximum. { Minimum. Mean. Permi g.are inches
273 1.16 1.29
218 L9238 1.07
124 . 528 .61
191 .813 .88
1,030 4.38 5.05
1.88 2.10
151 . 642 .74
239 1.02 1.14
48.9 . 208 .24
4.4 . 189 .22
4.1 .188 .21
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MAHONING RIVER NEAR NEW CASTLE, PA.

LocarioN.—At two-span steel highway bridge known as Borough Line Bridge, half
a mile above the mouth and 2 miles southwest of New Castle, Lawrence County.

DraNAGE AREA.—1,070 square miles.

RECORDS AVAILABLE.—August 12, 1914, to February 3, 1919, when the station was
discontinued. Records prior to October 1, 1918, are contained in the annual re-
ports of the Water Supply Commission of Pennsylvania.

‘Gace.—Chain gage attached to downstream side of bridge; read by W. A. Wallace.
Elevation of gage zero 760 feet, New Castle city datum, or 758.12 feet, United
States Geological Survey datun.

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

CHANNEL AND coNTROL.—Banks subject to overflow at a stage of about 11 feet. Bed
is composed of sand and gravel. Low-water control is a gravel and boulder riffle
just above the railroad bridge, about 1,000 feet below the gage. Station may be
subject to backwater during high stages in Shenango River.

EXTREMES OF DISCHARGE.—Maximum stage observed during period October 1, 1918,
to February 3, 1919, 7.2 feet at 9.15 a. m. January 2 (discharge, 2,900 second-feet);
minimum, 2.50 feet at 8.50 a. m. October 1 (discharge, 106 second-feet).

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

ReauratioN.—The flood run-off from about half of the drainage area above this gage
is stored in a large reservoir at Milton, Ohio, and used to regulate the flow of the
stream for steel mill operations.

Accuracy.—Stage-discharge relation probably permanent but no discharge measure-
ments were obtained during the year to check the rating curve; not affected by
ice. Rating curve well defined. Gage read to half-tenths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table. Ree-
ords good.

Daily discharge, in second-feet, of Mahoning River near New Castle, Pa., for the period Oct.
, 1918, to Feb. 3, 1919.

Day. Oct. | Nov. | Dec Jan. Feb Day Qct. , Nov. | Dec Jan Feb
112 525
138 475
138 318
118 279
131 292
292 279
222 222
408 266
244 222
202 233
145 192
145 182
154 192
154 162
162 162

Note.—Gage height Nov. 16-20, not observed
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Monthly-discharge of Mahonin_(} River near New Castle, Pa., for the period Oct. 1, 1918, to
Jan. 31, 1919.

[Drainage area, 1,070 square miles.]

Discharge in second-feet.

Month. Run-off in
: Persquare| inches.
Maximum. | Minimum. Mean. m.&e.

October. .. 630 112 209 0.195 0.22
December. .- 2,030 202 803 750 .86
RENTIET o N | 2,900 350 736 .688 .79

CONNOQUENESSING CREEK NEAR HAZEN, PA.

LocaTioN.—At single-span steel highway bridge half a mile south of Baltimore & Ohio
Railroad station at Hazen, Beaver County.

DRAINAGE AREA.—355 square miles..

RECORDS AVAILABLE.—June 3, 1915, to September 30, 1920. Records prior to Octo-
ber 1, 1919, are contained in the annual reports of the Water Supply Commission
of Pennsylvania.

Gage.—Chain gage attached to downstream side of bridge; read by Wilbert Hazen.

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

CHANNEL AND cONTROL.—Right bank subject to overflow above a stage of about 10
feet; left high and not subject to overflow. Bed composed of gravel and boulders.
Control is a deposit of gravel on ledge about 250 feet below gage; permanent.

ExTrREMES OF DISCHARGE.—Maximum open-water stage recorded during the year
ending September 30, 1920, estimated from hydrograph, 9.9 feet at 9 p. m. March
11 (discharge, 6,800 second-feet); a stage of 15.0 feet, determined from levels, was
reached during the night of March 5-6, but the water was held back by an ice jam;
minimum stage, 1.34 feet several times in September (discharge, 23 second-feet).

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

Accuracy.—Stage-discharge relation permanent through the year, except as affected
by ice. Rating curve well defined below 5,000 second-feet. Gage read to hun-
dredths twice daily. Daily discharge ascertained by applying daily mean gage
height to rating table. Records good.

Discharge measurements of Connoguenessing Creek near Hazen, Pa., during the year ending
Sept. 30, 1920.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. | Date: Made by— heig%lt. charge.
t Feet. | Sec.ft. Feet. | Sec.ft.
Jan. 20 l B. A. Knight.......... 23.08 153 || Mar, 21 | R. J. Forris..ceeeean.an 4,56 1,990
Feb. 20 | R.J, Ferris 23.53 249 21 |..... L 1o 4.49 1,970
Mar. 20 |..... do..... 6.69 | 3,80 | June 16 |..... L+ 1, 1.84 118
.. 6.38 3, 500

@ Measurement made through complete ice cover.

22926—24—wsp 508——7
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Daily discharge, in second-feet, of Connoquenessing Creck mear Hazen, Pa., for the year
ending Sept. 30, 1920. .

| .

Day. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar.| Apr.| May. | June. | July. | Aug. Sept.
170 100} 480 325 770 89 154 53 24
150 85 600 258 702 83 126 49 24
110 100 | 900 | 232| 670 85 112 42 24
100 130 | 1, 400 181 605 112 39 26
100 170 {2,200 | 173 545 146 95 34 26
110 2, 750 166 | 485 154 106 34 26
150 | 280 | 2,300 154 | 420 132 132 36 28
200 | 320 |2 142 112 139 39 28

280 | 1,980 | 150 | 320 83| 1 39 36
280 1,820 142 272 76 112 34 46
280 | 220 | 4,010 150 185 60 98 31 65
240 180 | 5,180 1 169 51 78 31 49
240 150 | 2, 840 181 154 65 62 39 42
220 110 | 2,220 277 161 92 58 53 36
220 110 {2,060 | 236 143 112 53 49 31

i

200 { 130 | 1,660 154 206 46 41 26
200, 150 | 1,900 146 | 3, 6| 3 2%
180 170 | 1,060 181 11,820 39 20 23
180 | 200 | 1,580 193 1,180 | 36| 28 2
150 240 | 3,470 1,180 34 31 23
170 280 | 1,660 975 600 | 1,100 31 20 24
200 340 | 1,260 735 32 28 26
220 420 840 6056 31 29 24
240 500 | 605 146 515 31 26 P
280 550 515 146 455 31 27 24
280 500 515 132 376 31 28 26
280 480 455 408 119 330 34 26 34
240 480 670 112 291 31 28 41
220 480 408 702 112 258 36 28 60
180 |....... 386 735 106 177 41 28 72
150 |o.....of 355 |....... 103 154 56 26 f..o..ne

Nore.—Discharge Dec, 18 to Mar. 5 estimated, because of ice, from discharge measurements and study of
weather record and gage-height graa)h. Discharge Oct. 6-25, Apr. 16-26 and May 20-23 estimnated, because
of unsatisfactory gage-height record. Braced figures show mean discharge for periods indicated.

Monthly discharge of Connoquenessing Creek near Hazen, Pa., for the year ending Sept. 30,
1920.
[Drainage area, 355 square miles.]

Discharge in second-feet.
. Run-off in
Month. Persquare | 1D ches.
Maximum. | Minimum. | Ms&an. e.
........................ 1.28 148
3, 560 258 672 1.89 2.11
3,110 60 659 1.86 2.14
100 199 « 561 .65
85 263 . 741 .80
4,010 355 1,610 4, 5.23
............ 142 538 152 L70
............ 103 323 .910 1.05
3, 560 51 464 .31 1.51
154 31 68.4 .193 .22
53 26 34.5 . 097 .11
72 23 32.8 . 092 .10
4,010 23 457 129 17.10

SLIPPERY ROCK CREEK AT WURTEMBURG, PA.
Locarion.—At three-span steel highway bridge at Wurtemburg, Lawrence County,
1.4 miles above mouth of creek.
DRAINAGE AREA.—400 square miles.
RECORDS AVAILABLE.—January 1, 1912, to September 30, 1920. Records prior to

October 1, 1918, are contained in the annual reports of the Water Supply Com-
mission of Pennsylvania.
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GageE.—Chain attached to upstream side- of bridge; read by William F. Wimer.
Elevation of gage zero 817.63 feet, United States Geological Survey datum.

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

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Bed composed
of sand and gravel. Low-water control is a sand and gravel bar about 200 feet
below gage; may shift occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 6.17 feet at 7.30 a. m. May 11 (discharge, 4,990 second-feet); mini-
mum stage, 1.92 feet at 7,30 a. m. September 10 (discharge, 48 second-feet).

Maximum stage recorded during the year ending September 30, 1920, estimated
from hydrograph, 8.9 feet at 3 a. m. March 13 (discharge, about 11,000 second-feet);
minimum stage, 1.90 feet 2t 7.30 a. m. September 18 (discharge, 45 second-feet).

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

Acovracy.—Stage-discharge relation probably permanent throughout the year
except as affected by ice December 17 to March 6. Rating curve fairly well
defined between 100 and 5,000 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to rating
table. Records fair.

Discharge measurements of Slippery Rock Creek at Wurtemburg, Pa., during the years
ending Sept. 30, 1919 and 1920.

- Gage Dis- Gage | Dis-
Date. Made by— hetght. | charge. | D8te- Made by— m‘;it_ charge.
1919. Feet. | Sec.-ft. 1920. Feet, | Sec.-ft.

- Aug. 4| H.L. Landis.......... 22,08 78 || Feb. 21 | R.J. Ferris............ 53,49 249
1920 June 16 | J. M. Snavely.......... 2,21 132
Jan. 19 | B. A. Knight.......... 3,12 7t

e Measurement made by wading 800 feet below gage.
b Measarement made throngh complete ice cover.

Dazly discharge, in sccond-jeet, of S épper‘z/ Rock Creek at Wurtemburg, Pa., for the years

ending Sept. 30, 1919 and 1920.
Day. Oct. | Nov.; Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
t .
1918-19. '

b 333 | 1,060 378 965 308 590 266 115 71 378
255 | 2,700 284 875 1,740 266 118 75 183
23511,80 | 2721 7 284 11,110 | 250 75 210
272 | 1,010 250 550 740 210 93 63 151
326 830 320 550 385 590 178 79 154 130
284 660 250 700 320 492 183 79 165 102
284 520 200 555 272 590 174 75 158
326 420 158 284 | 1,110 240 7 108 75
326 320 110 | 1,520 290 | 1,010 272 71 75
308 240 110 | 1,980 478 | 3,030 346 75 67 58

08 | 190 | 100 1,310 | 625 | 4,770 | 196 79 el
625 160 95 5 | 2,540 158 71 57 88
590 150 100 700 700 | 1,630 133 71 57 90
183 | 1,210 130 230 625 492 | 1,060 130 75 57 83
151 | 1,980 150 424 555 17 830 106 130 57 79
140 | 1,520 150 492 740 500 830 102 210 55 71
1,010 | 160 | 359 | 2,250 | 1,360 | 1,630 | 106 | 165] 71 67
740 160 278 | 2,110 1,520 106 100 71 67
555 | 160 | 256 (1,410 700 | 1,010 98 81, 12
478 190 260 | 1,010 520 830 93 71 130 88
424 240 250 740 555 | 1,210 144 67 98 112
740 | 300 | 450 | 625| 478 |1,110( 112 63 67
,416 | 308 | 1,520 520 | 385 | 965 67 54 192
;160 | 1,160 [ 1,210 | 443 | 700 |1,630| 79| 67| 63| 284
S740 700 875 411 785 | 1,980 115 60 100 196
, 260 626 875 520 | 1,310 785 58 191 165
920 520 660 398 450 875 | 1,520 58 187 108
660 424 555 700 398 625 625 60 137
590 398 ... 520 430 520 240 57 124 75
5201 346 |....... 424 411 417 154 57 151
520 333 l....... i 320 0....... 365 1....... 57 csoeven
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Daily discharge, in second-feet, of Slippery-Rock Creek at Wurtemburg, Pa., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.

200 272 1 1,210 102 1490 130 k1
240 240 830 102 124 88 63
320 220 590 130 118 90 67
500 205 499 118 106 81 60
1,600 220 385 158 102 60 60
2,860 | 26| 333 127 93 63
2,700 2727 240 115 60 63
1,630 272, 210 102 112 79 67
1,210 250 { 183 98 158 n 67
1,310 278 . 210 95 165 83 83
3,200 250 200 86 151 102
7,350 284| 230| 93| 18| 79 88
9,100 278 278 137 147 73 79
3,570 302 240 250 124 67 67
1,630 284 } 200 140 100 183 60
1,410 | 333 lI 174 | 151 8| 191 57
1,080 1,310 | 158 | 2,110 % 51
1,520 965 144 | 3,570 106 158 48
1,110 372 144 | 1,520 88 93 57
2,700 | 1,160 | 174 | ‘411 |. 8 71 51
2,110 ! 2,110 | 1,160 830 83 79 51
1,360 (1,210 | ‘830 660| 67: 75 54
920 | 1,630 372 555 63 61 51
740 | 1, 278 492 71 63 51
520 965 260 333 75 63 49
555 740 210 250 67 93 51
424 660 144 178 60 57 151
450 965 165 158 71 63 296
391 875 144 151 55 69 200
339 740 124 154 69 63 127
272 |eee.n.. 118 |....... 79' 67 | .oenn.

NotE.—Discharge Jan. 7-22, Feb. 9-13, 1919, and Dec. 17, 1919, to Mar. 6, 1920, estimated, because of ice,
from discharge measurements and study of weather records and gage-height graph.

Monthly discharge of Slippery Rock Creek at Wurtemburg, Pa., for the years ending
Sept. 30, 1919 and 1920.
[Drainage area, 400 square miles.}

Discharge in second-feet.
Run-off in
Month. A
Persquare| inches.
Maximum. | Minimum.| Mean, 6.
1918-19.
1,310 73 313 0, 782 0.90
1,860 140 538 1.34 1.50
1,980 235 * 709 177 2.04
2,700 130 538 1.34 1.54
1,520 95 404 1.01 1.05
2,250 320 838 2.10 2.42
1,360 250 522 1.30 1.45
4,770 365 1,250 3.12 3.60
1,520 93 249 .622 .69
210 57 84 .210 .24
320 104 .260 .30
492 54 135 .338 .38
4,770 54 476 | 1.19 16.10
1,410 71 441 1.10 1.27
2, 174 681 1.70 1.90
2,110 60 546 1.38 1.59
440 60 195 . . 487 .56
600 190 337 | .842 .91
9,100 200 1,750 4.38 5.05
2,110 205 644 | 1.61 1.80
1,210 118 337 . 842 .97
3,570 448 | 112 1.25
183 55 102 | .255 .29
240 57 90 | .225 .26
296 48 80 i .200 .22
9,100 48 472 L18 16.07
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LITTLE BEAVER CREEK BASIN.
LITTLE BEAVER CREEK NEAR EAST LIVERPOOL, OHIO,

LocaTtioN.—At steel highway bridge known as Grimms Bridge, 4 miles above mouth
of river and 4 miles northeast of East Liverpool, Columbiana County. North
Fork enters on left 3 miles above station.

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

RECORDS AVAILABLE.—May 17, 1915, to September 30, 1920.

Gaae.—Chain gage fastened to downstream side of highway bridge; read by G. W.
Garn and Burl Thompson.

D1SCHARGE MEASUREMENTs.—Made from bridge or by wading.

CHANNEL AND CONTROL.—One channel at all stages; at extreme high stages water
flows around both bridge abutments. Channel straight for 100 feet above and
300 feet below station. Rapids about 600 feet below bridge act as primary con-
trol; probably permanent. Point of zero flow, gage height, 0.1+0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period May 17, 1915,
to September 30, 1920, 11.22 feet at 8 a. m. February 20, 1918 (discharge, 6,900
second-feet); minimum stage, 1.78 feet at 6 p. m. August 22, 1918 (discharge,
12 second-feet).

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

Accuracy.—Stage-discharge relation permanent from May 17, 1915, to September
30, 1920, except when affected by ice. Rating curve well defined between 20
and 2,500 second-feet; extended beyond these limits. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage heiglit
to rating table except for periods affected by ice. Records good.

Discharge measurements of Little Beaver Creek mear East Liverpool, Ohio, during the
years ending Sept. 30, 1919 and 1920.

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

1918. Feet. | Secft.
00%20 9 | Peterson and HOPKIDRS . ..o . voii e eti e ecaeaeieiaceeaaaaanan 2.50 71
1920. ;
May 11 | Peterson and Bigwood........cceeeiiiimiiiiiiiii it i aenaanas 3.36 255
June 14 | B, L. BigWo0d oot oottt ceraeir e e etaaeaanaaanaaana 4.10 . 501

Daily discharge, in second-feet, of Little Beaver Creek near East Liverpool, Ohio, for the
period May 17, 1915, to Sept. 30, 1920.

Day. May. | June. | July. | Aug. | Sept. ] Day. May. | June. | July, | Aug. | Sept.
542 66
464 66
329 66
254 905
211 464
225 254
268 160
283 118
239 100
198 94
172 94
160 149
138 172
198 128
239 1
172 |.......
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Daily discharge, in second-feet, of Little Beaver Creek near East Liverpool, Ohw, for the

period May 17, 1915, to Sept. 30, 19:20—Continued.

! |
Day. Oct. Jan. Mar. | Apr. | May. | June. Aug. | Sept.
1915-16.
138 2,010 | 1,740 840 102 4
522 5,400 | 1,180 840 65 43
361 3,100 675 55 38
268 1,570 45| 675! 47 33
239 1,340 584 48 30
239 1,740 502 59 36
190 975 3,700 | 446 50 43
156 483 4,500 | 446 81 54
i34 464 2,200 | 542 151 61
122 584 1,260 | 1,120 107 49
1 975 725 | 1, 78 38
107 1,180 905 64 34
100 4,600 675 49 28
97 2,700 1,120 40 27
9 1,120 1,340 34 33
100 525 840 38 40
100 585 | 915 39 41
9 905 39 38
100 640 628 35 30
104 i 542 34 30
109 628 41 27
100 1,570 2,800 | 47 2
87 1,040 3,700 | 2,300 | 134 2
84 675 3,200 | 1,660 | 60 277
7 584 3,600 | 1,260 | 55 25
I
76 584 4,600 | 975 | 50 22
75 628 3,500'| 1,830 | 102 24
75 628 2,800 | 2,800 90 22
75 542 1,920 | 2,100 | 81 30
72 975 ceer] 1,410 | 1340 | 66 34
69 1,410 |....... 1,040 |....... ‘ 42 |ooeeenn
1916-17. i

1.. 31 329 446 | 411 | 134 50
30 3451 ‘840 361, 428, 107 56
35 ! M 64
29 80 46
28 69 41
27 64 105
28 97 94
26 185 268
28 74 180
33 69 118
34 64 84
31 56 65
34 54 56
61 126 49
54 122 43
56 107 46
52 69 41
44 55 36
254 48 35
345 ! 41 36
254 36 36
156 38 31
107 130 28
87 211 27
70 124 30
- U 66 84 27
W eeeianannnnns 61 1,920 66 27
28 iiiannnns 59 2, 500 58 32
29 e 53 1,340 47 34
30, 50 628 52 30

E3 PO, eeeenn 52 268 55
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Daily discharge, in second-feet, of Little Beaver Creek near East Liverpool, Ohio, for the
pertod May 17, 1915, to Sept. 30, 1920—Continued.

. Day. Oct. | Nov,. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1017-18.

905 | 103 1,00| 193| 522 oers5! 104 61| 108
483 185 2100 | 208 | 411 50| 41

48| 170 10| 225| 361| 378| 64 56
304 | 142 75| 329| 320| 208| 61| 39

345 | 134 65| 905| 254| 283| 239| 57| 38 64

320 | 128 975 254 | 28| 47| 281 138

208 | 126 905 | 185| 28| 268| 43| 17 78

28| 70 725 | 68| 239| 25| 36| 47 53

20| 80 1,740 628 | 225| 18| 38| 128 20

225 2,000 | 2,100 | 464| 268| 180| 34| 100 33

211 2,500 | 1,040 | 584 | 298| 1s0| 32! 81 28

195 3,500 | 975 1,400 | 502| 190 =211 | 54 31

108 ' 780 | 1,490 [ 2,010 | 188 | 185| 45 64

198 2400 | 1,490 | 1,410 | 1,740 | 147 | 114| 30 47

198 3,600 | 1,570 5 124 ‘81| 24| 18

198 U5\ g 7a0| 7s0! e28| e28| 16| 56| o7 56

108 975 | 675| 725| 446| 100| 46| 33 82

195 1,120 | 584 {1,180 | 304 0| 2 97

156 140 | 502 314 81| 38| 16 69

142 || 190 6,100 48| 464| 28| 72| 4| 15 72

142 2,300 | 411| s02| 320 78| 36| 18 69

140 110 | 37s| 584 314| m1| 33| 12 60

156 7 320 502| 464| 142| 32] 13 52

160 725| 298| 628 | 411| 104| 38| 14 43

138 780 | 268 | 522 87| 56| 14 40

130 1,400 | 254| 448 1,490 75| 64| 12 33

844 13 30

13 27

21 24

75 23

3 - .

70| 298

751 162

52| 124

43 107

94 86

329 75

201 64

116 52

81 52

53

54 64

49 78

a7 61

45 52

47 4

37 48

40

34 36

78 32

72| 69

53 04

90| 132

81| 130

47 120

134 87

C147| 66

104 56

75. 47

68 41

126 39
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Daily discharge, in second-feet, of Little Beaver Creek near East Liverpool, Ohio, for the
period May 17, 1915, to Sept 30, 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
208 1,120 | 107| 239 118 102

180 283 | 780 | 100| 190 76 114

283 | 584 | 185| 268 75 66

3,600 | 268 | 483 | 239 211 59 54

6,100 | 345 | 428 | 225| 153 |. 40 45

3,200 35| 378| 195| 118 38 43

1,490 | 314 345 | 158] 283 38 47

725( 314 414] 142 502 45 42

628 | 283| 283 | 180 | 345 40

1,020{ 264| 254| 172| 225 180 100

3,300 254 | 122 314 12 97

5700 211| 320 100 298 92 69

3,900 | 283 | 464 92 | 198 84 56

1,740 | 208 | 361 | 378| 160 82 43

o70 | 1,260 | 268| 283 | 31| 170 87 40
85 1,740 | 22| 20| 16| 170 97 34
3,100 | 3,100 | 225 5,900 | 118 33

1,830 | 2,300 | 211 | 3,800 92| 116 28

1,260 | 1, 225 11,660 | 160 78 25

2300 | 1,120 | 211 | 780 92 61 25

1,570 [ 4,100 | 584 | 840 | 104 52 27

1,120 | 3, 584 94 57 28

840 | 1,920 780 76 42 25

725 | 1,410 725 72 40 21

628 | 9 21| 675 66 40 22

628 725 105| 446 54 34 25

780 | 170 | 345 49 35 33

483 | 780 | 151 | 298 50 80

446 | 840 138 | 254 49 38 68

....... 378 | 675 122 239 52 47 78
....... 329 |.......| 14af.....| 69| 208|......

NO'rE.—Stage-dischar%e relation affected by ice Dec. 4-6, 1915; Jan. 16-21, Feb. 3 to Mar. 6, Mar.
12-22, Dec. 14-26, 1918; Jan. 12-22, Feb. 3-27, Dec. 10-31, 1917; Jan.1 to Feb.9, 1918; Jan. 6-19, 31, Feb.
1-9, f‘.eb. 17-21, Dec. 4-6, Dec. 17-31, 1919; and Jan. 1 to Mar. 3, 1920. Discharge estimated by compari-
son with records for Yellow Creek, study of weather record, and observer’s notes.

Monthly discharge of Little Beaver Creek near East Liverpool, Ohio, for the period May 17,
1915, to Sept 80, 1920.

[Drainage area, 505 square miles.]

Discharge in second-feet.
Month. Run-off in
n ini Per square *
Maximum. | Minimum. Mean. ile.
905 97 308 0.610 0.34
1,570 81 377 747 .83
2,300 128 641 1.27 1.46
2, 800 138 587 1.16 1.34
905 66 163 . .36
1915-16.
138 .273 .31
151 . 299 .33
707 1.40 1.61
1,310 2.59 2.99
589 1.17 1.26
1,520 3.01 3.47
1,120 2.22 2,48
453 .897 1.03
823 1.23 1.37
176 .349 .40
64.0 127 .15
34.5 . 068 .08
The year.....coceevmennns eeeeeieaes 5,400 22 575 L14 15,48
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Monthly discharge of Little Beaver Creek near East Liverpool, Ohio, for the pertod May 17,
1915, to Sept. 30, 1920—Continued.

Discharge in second-feet.
Month. : Runoffin
Maximum. | Minimum. | Mean. Pet;ﬁgf"e
1918-17,
73.4 0.145 0.17
130 . 257 .29
334 .661 |- .76
901 1.78 2,056
431 . .89
1,000 1.98 2,28
‘ 481 .952 1.06
324 .642 .74
697 1.38 1.54
327 .648 75
84.3 . 167 .19
60.8 .120 .13
404 . 800 10,85
1917-18
October. 3,700 36 581 115 133
Novembe 905 243 .481 .54
1255; . %’g . %
1 . .
1,490 2.95 3.07
782 1.55 1.79
............... 628 1.24 1.38
............... 582 115 1.33
............... 191 .378 .42
.................... 62.7 L124 .14
............... 37.2 074 .09
................................ 58.7 .116 .13
............................ 400 . 792 10.77
1918-19.
OCtODEr. .o ee ettt 329 23 72.5 144 .17
.- 163 .323 .36
590 117 1.35
............ 532 1.05 1.21
............ 234 .463 .48
866 171 1.97
414 . 820 .91
1,180 2.34 2,70
272 . 539 .60
211 .418 .48
101 . 200 .23
80.2 .159 .18
396 784 10.64
385 . 762 .88
651 1.29 1.44
685 1.36 1.57
235 .465- .54
270 . 535 .58
1,680 3.33 3.84
936 1.85 2.06
333 . 659 .76
870 1.33 1.48
163 .323 .37
77.1 . 153 .18
50.3 . 100 .11
6,100 21 512 1.01 13.81

YELLOW CREEK BASIN.

YELLOW CREEK AT HAMMONDSVILLE, OHIO.

LocATioN.—At covered highway bridge on Steubenville Pike, a fifth of a mile south-

west of Hammondsville, Jefferson County.

below station.

DRAINAGE AREA.—169 square miles (measured on topographic maps).
RECORDS AVAILABLE.—May 13, 1915, to September 30, 1920.

North Fork enters on left 1,000 feet
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Gaag.—Chain gage on downstream side of bridge about 25 feet from left end; read by
W. J. Sprague.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—One channel, but at extreme high stages stream flows
around both abutments; straight 1,000 feet above and curved 100 feet below
station. * Control shifting. Point of zero flow, gage height about 1.4 feet Septem-
ber, 1915 and 1916, and October, 1917.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 11.46 feetat 8.20 a. m. July 17; minimum stage, 1.59-feet at 6 p. m. Octo-
ber 19. '

Maximum stage recorded during the year ending September 30, 1920, 13.2
feet at 10 a. m. June 17; minimum stage, 1.84 feet at 6 p. m. October 4. .
1915-1920: Maximum stage recorded, 13.2 feet at 10 a. m. June 17, 1920; mini-
mum stage, 1.28 feet at 7.10 p. m. August 28, 1918. Highest known flood reached

a stage represented by gage height about 16 feet.

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

Accuracy.—Stage-discharge relation not permanent, affected by ice during part of
December, January, and February. Rating curve not fully developed. Gage
read to hundredths twice daily. Records good.

Discharge measurements of Yellow Creek at Hammondsville, Ohio, during the years ending
Sept. 80, 1919 and 1920.

Date. Made by— hgig S clgirsg-e.
1919. Feet. Sec.-ft.
O°t9'2 8 | Peterson and HOPKIDS. .. .. ..ottt ittt et iiin i aeea 2.17 16.1

1920.
May 12| Peterson and Bigwood...........ouiiuiioiii it 2.88 124
June 14 | B. L. BigWood... ... oo i iiree e aiaeeeaaiaaaaan 2.16 38

Daily gage height, in feet, of Yellow Creek at Hammondsville, Ohio, for the years ending
Sept. 30, 1919 and 1920.

Day.

o550

EREHS ZR[TR BREBE HUBHRY 2RI/ SRSRI

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
1,64 | 2,78 2,17 | 3.51| 2.27| 3.16| 2.66| 3.09 | 2.73| 2.22| 2.22 3.
1.62 | 254 2,13} 4,16 2,26} 3.13} 260 4.00| 262 214} 2.20 2.
1.66 | 2,32 | 2.08] 3.97| 2,23} 3.03| 2.56| 3.35| 2.53| 2.08| 2.16 2.
L70| 218 | 2,13 4.11| 2.16 | 2.8 2.51 | 3.06 | 2.42( 2.04| 4.39 2.
1.67 ) 2,10| 2.15| 7.97| 213 | 277 246 | 2.96| 2.50| 2.02| 7.45 2.
1.94| 2,03 2.13| 7.92| 2.18| 2.70| 2.43| 2.8 | 2.64| 2.00| 7.53 2.
1.90 | 1.98; 2.09| 6.12| 2.19| 2.64| 2.38| 2.92| 2.4 | 1.97| 6.76 1.
1.841 1960 2.05| 597 | 219{ 3.17| 2.35| 3.40| 2.43| 1L92]| 4.8 3.
L75( L98 ! 2,27 5.52| 2,17 | 5.8 | 2.30({-416| 3.50 | 1.8 | 3.53 3.
170 | 1.94) 3.28} 5.40| 2.19| 509 | 2.28| 7.66 | 2.64|-1.95] 2.98 2.
1.66 | 1.90 | 4.05( 5.35| 2.25| 4.15| 2.66 | 5.42 | 2.42| 2.06| 2.72] 2.
1.821 1.87 | 3.99| 497 2,29 3.68| 3.14| 4.56 | 2.34| 2.00| 2,58 2,
1.84| 1.84| 3.85| 4.87 | 2,47 3.39| 2.8 | 4.10]| 2.290| 1.95| 2.50 2,
1.76 | 1.80 | 4.52| 4.79| 2.43 | 3.19| 2.73| 3.79| 2.23| 1.90| 2.42 2.
170 | 1.76 | 4.21| 4.67 | 2.45| 2.97| 2.81| 3.54| 3.24| 7.96| 2.35 2.
66 1,71 | 3.73| 458 | 2.35| 4.08| 3.75| 3.41| 2.40| R.51| 2.31 2.
66| 2.65| 3.33| 4.18| 2.30| 4.45 4.07| 3.72| 2.19| 9.81| 2.27 1.
63| 2.99| 3.11| 3.90| 2.27] 4.26| 3.74| 3.29| 2.80| 552 | 222 1,
60| 3.13| 3.01| 3.32| 2.22| 3.88| 3.48| 3.04| 2.36| 3.64| 2.14 1.
881 3.35: 2.95| 2.75| 217! 3.65| 3.30| 3.20| 2.04| 3.96 | 2.35 2.
.00 | 3.59| 2.87| 2.41| 219 3.39| 3.24| 3.59 | 2.42| 3.72| 2.58 2.
.88 4,01 4.19( 2.27| 218 3.23| 2.98| 3.58 | 2.32| 3.54 | 2.47 2,
73| 3.99| 403 3.79 | 3.76 | 3.04| 2.87| 3.48| 2.14| 3.32| 2.37 3.
65 2,59 3.95| 3.73 3.59| 2,93} 3.01| 3.56 | 2.03| 3.08; 2.31-{ 2
76| 2.49| 4.53| 3.53 | 3.49 .87 | 2.84| 4.01| 2.14| 2.72| 3.45 2.
10| 2.45| 4.27 | 3.33 41 2,73 | 3.95| 4.54| 2.52! 2.86 2.
02| 2.41| 3.87| 3.13 29 2.68 | 3.60| 4.48) 2.38| 2.38 2.
971 2.35| 3.38| 2.92 14 2.64 | 3,27 | 2.78] 2.32| 2.09 2.
01| 2.25| 3.11| 2.73 2.63| 3.14| 2,43 ( 2.30| 1.98 2.
00| 2.19| 295! 2.52|. 2,64 | 3.00| 2.32| 228} 217 1.
34 2.87 1 2.35 2.90 2.251 '4.39
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Daily gage height, in feet, of Yellow Creek ot Hammondsville, Ohio, for the years ending
Sept. 30, 1919 and 1920—Continued. .

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

1 4.95] 3.85] 4.03| 4.34| 5.39| 2.94| 3.77| 2.16| 3.00| 2.81 2. 56
2. 4931 3.63| 3.94| 434| 542! 2.88| 3.67| 2.18| 3.01 | 2.59 2.37
3. 4,76 3.37| 3.8 | 4.36| 596 | 2.8 | 3.63| 2.47| 3.19| 2.51 3.32
4. 4.00| 3.044 3.79| 4.40| 8.14| 2.75| 3.57( 2.45| 2.97| 2.49 2.29
5. 3.77| 2.71| 3.70| 4.42| 8.06| 2.68) 3.50( 2.84| 2.80 | 2.54 2.32
6. 3.52| 2.67| 3.64| 4.47| 556 | 2.63| 3.44| 2.66 | 2.77 | 2.4 2.29
7. .35 3.37) 3.27| 3.60| 4.61] 420 | 2.60| 3.38| 2.30| 3.02| 2.31| 2.24
8. . 3,17 | 3.8 3.551 4.65| 3.13; 2.55| 3.34| 2.30{ 3.24| 2.55| 2.20
9. . 3.05| 4.05| 3.8 474| 3.3¢| 2.52| 2.80| 2.45| 3.54| 2.89 2.38
B () 4.02 | 2.8 3.99| 4.821 467! 35.72| 2.48| 2.75| 2.19| 3.04 | 2.87 3.20
2.96 1 3.84 | 4,79 4.62 480 I 2.45| 2,7t 2,11 | 311} 2.84 2.64
2.88 | 3.92| 4.76 | 4.65| 599 | 2.42| 2.82] 2.04| 3.3¢4| 2.62 2. 50

2,79 5.8 ! 473 | 471 404| 2,371 3.18| L99! 3.14| 2.59 2.42

2.690 | 6.54] 4.54 | 4.76| 3.56| 2.32| 2.88| 2.22| 3.01 | 2.62 2.39

2.64| 587 4.45| 473 3.04| 2.261 2.70| 2.06 | 3.07 | 2.66 2.36

1

2,591 591 | 436, 475 2.78 \[ 5.8 | 2.61| 4.62| . 2.97( 270 2.29

2.55 |, 6.17 | 4,14 | 4.8 | 504 554 | 2.52 1180 | 2.84| 2.68 2.25
2,51 6.18] 4,05 | 4.96| 4,04 533 | 2,51 6.20 2,77 | 2.54 2,19
2,471 3.95 3.94 | 5.08| 3.49 l ©4.64 ) 2.62| 4.42| 3.71| 2.48 2.20

2441 494 3,91, 5.61| 449 564 272 3.95| 2.87| 2.4 2.7
234 492 3.8, 568| 414 | 7.44| 4.25) 4.04| 2.83( 2.46| 224

2.231 4.89) 3.84° 595 3.92| 5.24| 3.25| 3.58| 2.77| 245 2.23
2.51| 48| 3.90! 6.52| 3.82; 460! 3.05| 3.84| 2.71| 236 2.22

3.03| 4.81! 4.03, 6.44| 3.73 ! 4.48| 2.77| .3.76 | 2,69 | 2.42 2.22

3.27 | 474 4.59 [ 6.32 | 3.64 | 4.40 | 2.68| 3.73| 2.61| 2.37 2.25
5.99 | 4.65 | 4.45} 6.04| 3.58 | 3.73| 258 | 3.20| 2.56| 2.34 2.29
6.07| 4.50| 4.40; 585| 3.44) 3.68 | 2.50| 3.22| 2.52| 2.36 2.42

4.93 | 437 4.36 } 566 | 3.36 i 3.91 | 240 | 3.15| 2.48; 2.29 2.53

4.51 | 4.25) 4.30| 5.54| 3.2¢4 3.92| 2.32| 3.04| 245 2.34 2.43

430 412 422 ..... 3.16 , 3.86 | 2.26 | 2.98| 2.47 | 2.4 2,59

....... 4,08 | 4,24 |....... 3.02i...‘... 2.20 |.......| 261 278 ... ....

NOTE.—Stage-discharge relation affected by ice Jan. 3-20, Dec. 15-31, 1919, and Jan. 1 to Mar. 4, 1920.

MIDDLE ISLAND CREEK BASIN.
MIDDLE ISLAND CREEK AT LITTLE, W. VA,

LocaTioN.—At highway bridge at Little, 6 miles southeast of Friendly, Tyler County.
Stewart Run enters on left 500 feet below station.

DRAINAGE AREA.—458 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 7, 1915, to September 30, 1920.

GAaGeE.—Vertical and inclined stafi on left bank immediately below the bridge; read
by E. F. Weigand.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

‘CHANNEL AND CONTROL.—One channel at all stages; straight for about 400 feet above
and 250 feet below station. Primary control is at foundation of old mill dam 250
feet below station; composed of bedrock, foundation timbers, small deposit of
rock and sand; probably permanent. Point of zero flow, gage height 1.4 feet +
0.2 foot. :

ExTrEMES oF sTACE.—Maximum stage recorded during the year ending September
30, 1919, 19.0 feet at noon January 2; minimum stage, 1.44 feet at 6 p. m. October
21 and 7 a. m. October 22.

Maximum stage recorded during the year ending September 30, 1920, 19.7 feet
at 10.30 p. m. November 26; minimum stage, 1.64 feet September 4, 5, 25, and 26.
1915-1920: Maximum stage recorded, 22.22 feet at 5 p. m. January 22, 1917;
minimum stage, 1.44 feet at 6 p. m. October 21 and at 7 a. m. October 22, 1918..
Highest known flood occurred in August, 1875; gage height about 33.5 feet.
Ice.—Stage-discharge relation affected by ice during winter.
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LITTLE MUSKINGUM RIVER BASIN.
LITTLE MUSKINGUM RIVER AT FAY, OHIO.

Location.—A mile northwest of Fay, Washington County, Ohio, 7 miles from St.
Marys, W. Va., and 12 miles from Marietta, Ohio. Bear Run enters on left half
a mile above station. Covered highway bridge crosses river just above Bear Ruui.

DRAINAGE AREA.—259 square miles (mneasured on topographic maps).

REcorps AvaiLaBLE.—May 14, 1915, to September 30, 1920.

Gage.—Ineclined and vertical staff on right bank about 400 feet below suspension
footbridge; read by G. I. Smith.

DiscEARGE MEASUREMENTS.—Made from suspension bridge or by wading.

CHANNEL AND cONTROL.—One channel at all stages; straight several hundred feet
above and below bridge. Overflow at gage height about 13 feet; wide overflow
at maximum stages. Bed of stream, mud, sand, rock, and gravel; primary con-
trol at ford 50 feet below gage compact sand and gravel; fairly permanent. Point
of zero flow, gage height 0.740.2 foot in May, 1915.

EXTREMES OF sTAGE.—Maximum stage recorded during year ending September 30,
1919, 16.90 feet at 5 p. m. January 2; minimum stage, 1.23 feet July 9 and July 10.

Maximum stage recorded during the year ending September 30, 1920, 22.50
feet at 8 a. m. November 27; minimum stage, 1.24 feet at 8 a. m. September 27.

1915-1920: Maximum stage recorded, 22.5 feet at 8 a. m. November 27, 1919;
minimum stage, 1.17 feet at 5 p. m. October 2 and 8 a. m. October 3, 1917. High-
est flood known reached a stage represented by gage height about 23 feet.

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

Accuracy.—No discharge measurements made since February 20, 1918. Gage last
checked February 20, 1918. Stage-discharge relation affected by ice during
parts of December, 1919, January and February, 1920. Gage read twice daily
to hundredths.

CoopErATION.—Base data furnished by United States Engineer Corps.

Daily gage height, in feet, of Litile Muskingum River at Fay, Ohio, for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
|
1918-19. H
1,471 3.28) 2,22, 12.45] 2.19| 3.75| 2.34| 2.38| 2.06| 1.50| 1.28 3.28
L48: 270 2.12| 16.48 ! 2,12 3.35| 2.22| 2.64| 196 1.45] 1.28 2.49
1.b2| 2.36| 2.05| 529 2,09 | 3.04| 2,18 2.44| 1.91) 1.41] 126 2.16
1.52! 2,20 2,04| 3.53, 2.18; 2.82| 2,16 2.28| 1.86| 1.36| 1.24 2.00
1.52 ) 2.06) 2.02| 3.12: 2.18] 2,93 | 2.13] 2.21| 1.99| 1.32| 132 1.86
1.841 194 196{ 3.04| 2,02 4.42| 2,08| 2,24 2.02{ 1.20| 3.38 1,80
2,30 1.86| 1.90| 2.8 : 1.90| 3.65| 2.04| 3.70| 1.96| 1.27| 2.38 1.69
1,83 | 1.76 | 1.83! 2.82| 1.95| 3.26 | 2.06| 3.43 | 1.81| 1.25| 2.00 1.61
1.65] 1.72) 1.8 2.81 ) 1.92)....... 2,06 3.76 ) 1.82| 1.24) 1.74 1.60
1.58 | 1.68) 6.04| 2.78 1.8 | 6.25| 2.02| 6.25| 1.74| 1.23| 1L.54 1.87
1.55| 1.68! 855| 2.6 1.8 | 3.70} 2,08 4.72| 1.65| 1.52| 1.49 1.99
1.49 | 1.65| 5.20| 2.40 | 1.83| 3.30| 2.28 | 3.48| 1.57| 2.09| 4.15 L84
1,48 1.59 ¢ 4.78| 2.26; 1.92} 3.02| 2.28 | 3.17} 1.54{ 2.04| 3.70 1.72
L44| 157 5.98| 2.42; 2,14| 2.887 216 | 2.91| 1.484 3.50| 3.72 1.61
1.42| 1L.54] 6.88( 2.60| 2.82| 2.74| 2.11| 2.62| 1.55] 2.82| 3.34 154
1.38 | 1.521 427 2.60| 3.16| 2.66-) 2.55| 2.54| 2.73| 2.72| 3,26 L4
1.36 | 1.62( 3.34{ 2.50 | 2,8 { 2.67 | 3.40| 2.99| 2.62| 2,06 | 2.96 1.40
1.36| 1.96| 2.96| 2.55| 2,68 3.42'| 3.14| 3.12| 2.14| 1.76| 5.20 1.39
1.37 | 2.94| 2721 2.54| 2,51 3.21 | 2,59 | 2.68| L8| 2.92| 6.10 1.38
1.43 | 4.68| 2.56| 2.43| 2.38| 2.94| 2.47| 540 1.64] 2.75| 2.90 1.38
1.64 1 3.641 2.46| 2.32| 2,84 | 2.76| 2,66 | 576 | 1.57| 2.00| 4.20 1.40
.79 2.99] 7.50 | 2.24| 3.8 2.60| 2.58| 3.50| 1.59| 1.74] 4.35 L84
1,74 2.68: 7.30; 4.00, 3.96| 2.46| 2.45| 4.64| 1.54| 1..63| 2.98 4.86
1.66 | 2.36| 4.30| 5751 3.40| 2.35| 3.16| 5.18 | 1.54| 1.56| 2.35 2.55
168 222] 560 3.70| 3.14| 231 2.71| 459 1.57| L5 | 2.18 2.12
1
1.86 | 208, 3.92| 3.22| 3.14] 2.25| 244 3.50| 272 148 | 2.22 1.89
2.05| 2.01, 3.28| 2.92| 2.8 | 2.66| 232 3.01| 2.21| 1.39| 198 176
2,12 222 306 2.72| 273 3.19| 234 2.70| 2.06| 1.35| 1.8 166
2,48 | 2,59 280 2.62|....... 273 2.20F 247 1.78) 1.33| L74 1.58
3.36 | 2.42| 2.62( 2.40|....... 2.53 | 2.14) 2.30| 1.58| 1L30| L88 1.52
578 .enuenn 2.80 | 2.30 {....... 2.4 |....... 2,17 |....... L28] 520]|.......
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Daily gage height, in feet, of Little Muskingum River at Fay, Olwo, for the years ending
Sept. 80, 1919 end 1920.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. |Sept.
1919-20.

11.90 | 3.541 2.61] 2.42| 2.46| 2.16 | 3.57| 1.69| 1.8 | 1.50 1.30
12,90 | 3.17| 2.80} 2.34| 2.30| 2.13| 3.20( 1.64| 3.94| 150 1.30
479 2.8 | 2.61| 2.42; 2.32; 2.09| 294 1.68) 545| 150 1.29
3.61'| 2.64.2.34| 520 242 2.12| 270 2964 3.21 | 1.50 1. 28
3.14] 252 220 418} 885] 2.16 | 2.54| 835, 2.49| 1.48 X 1.26-
2,791 2.52| 1.92| 3.261 3.85| 2.14| 241 | 3.65| 218 1.43 } 1,05
2.64 | 122151 196 | 2.92.| 2.94| 2.24| 2.30| 2.8 | 276 1.4 1.26
2.50| 585! 3.8 | 2.72| 2.86| 2.20| 2.22| 2.44| 3.28| 1.40 1. 26
1.83 | 10.10 | 12.05 | 2.58 | 2.75| 2.19| 2.16 | 2.25| 2.84| 1.47 1.25
2,18 9.90| 4.85] 4.60] 2.66| 2.12| 2.12| 2.29| 2.51| 1.8 3.0%
2.31| 4.05) 3.42| 4.43] 2.85.2.04| 2.07| 1.99| 6.20| 2.28 2.45
2.45| 3.34 ! 3.11] 3.53| 3.8 | 200 2.28| 1.90( 8.30| 2.04 2.02
2.34| 8.45| 2.96| 3.48| 4.75| 2.10| 9.30| 1.95( 3.50| 2.66 1.8+
2.22 | 11.25 | 2.74| 3.36 | 3.70} 2.12| 4.20| 2.82| 2.8 2.14 1. 65
2.14] 4.52| 2.68| 3.14] 3.53| 2.05] 3.20| 2.41{ 2.82 | 1.92 1.52
2.08) 3.60| 2.66| 2.78| 4.22| 2.06| 2.8 ! 2.15| 2.45| 2.08 1.46
2.03) 3.3¢| 4.15| 2.94| 835| 3.12| 2.63| 2.69| 2.61| 1.92 1.41
2,00 2.98| 3.15| 2.72| 3.8 | 3.45| 2.49| 3.62| 2.30| 175 1.37
1.96| 3.06 | 2.8 2.8 | 6.10| 2.28| 2.44| 2.58| 575| 1.62 1.34
192 2.90| 2.77| 2.68| 825| 7.35| 2,46 2.28| 3.15| 1.52 1.31
1.8 | 3.00| 805! 454! 44511500 2.45| 2,16 | 2621 1.48 1.20
1.84 | 2.75| 3.88} 8.48} 3.55| 590 | 2,28} 2.54| 230| 1.45 L2&
1.84 1 2.62| 9025 515 3.22| 3.84] 215} 4.66| 2.14 | 1.46 1.27
1,951 2,62 10,20 | 4.28| 2.98} 3.21| 2.28| 3.58| 1.96| 1.44 1.28
810 f....... 3.48 | 3.42| 2.85| 2.8 230} 2.52| 1.9 | 1.54 1.28
18.30 | 2.48 | 3.07 | 2.97| 2.76; 2.76 | 2,12 2.85 1.80 | 1.47 1.26
20.55 | 2.44| 3.54] 2.78 2.64 | 3.4 | 2,01 | 2.20| 1L.72| 1.42 1.24
490 | 2.45, 3.02| 2.67| 2.52| 582 1.92] 2,04 1.62! 1.38 1.38
4.85| 2421 2.65| 2.50| 2.42) 3.60| L84 | 1.92| 158 1.34 1.66
4.45 ) 2.33| 2.65|....... 2,32} 3.38| 1.74) 1.8 1.53] 1.34 1. 6%
....... 2.38 | 257 |....... 2.22‘....,.‘ 1.72[...._.. .51 1.32].......

NoTE.—Stage-discharge relation affected by ice about Dee. 16, 1919, to Feb. 3, 1920, and Feb. 11-21, 122y,

MUSKINGUM RIVER BASIN.
MUSKINGUM RIVER AT FRAZIER, OHIO.

LocarioNn.—At highway bridge at Frazier, Muskingum County, 4} miles below
Zanesville. Brush Creek enters on right one-third mile below gage.

DRAINAGE AREA.—7,160 square miles (revised measurement).

RECORDS AVAILABLE.—June 1, 1915, to September 30, 1920.

Gacee.—Staff near upper corner of right abutment of bridge; read by D. A. Burns.
Sea-level elevation of zero of gage, 663.29 feet.

DISCHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading on
crest of dam No. 9, about 4 miles below gage. Leakage past dam, through lock
and power plants, should be included with flow over crest.

CHANNEL AND CONTROL.—River straight above and below. Control is crest of dam
No. 9 at Philo, about 4 miles below gage. Except for leakage through lock and
dam and leakage and flow to flour mill at left end of dam, and leakage and flow
through gate at right end of dam leading to old canal for supply to railroad pump-
ing station, the gage height of the crest of the dam, 8.83 feet, is the point at which
flow would be zero.
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ExTREMES OF stAGE.—Maximum stage recorded during year ending September 30,
1919, 19.3 feet at 6 p. m. May 10; minimum stage, 9.1 feet at 6 p. m. September 15.

. Maximum stage recorded during the year ending September 30, 1920, 24 0 feet

at 6 a. m. April 22; minimum stage, 9.5 feet October 1.

Flood of March, 1913, reached a stage of 49.1 feet; highest stage ever recorded.
Ice.—Btage-discharge relation affected by ice jams at times!
RecuLaTiONs.—Leakage through the lock and the power plants at dam No. 9 and the

operation of power plants at dam Nos. 9 and 10 may affect the low-water flow to
some extent.

Accuracy.—Stage-discharge relation permanent, except as the relation may be
affected by leakage through dam No. 9, through the gates of the power plants and
through the lock, and by the operation of the power plants at dam No. 9; ; probably
affected by ice during parts of December, 1919, January and February, 1920.
The flow from the area between the measuring section and the crest of dam No. 9
may be sufficient at times to affect the stage-discharge relation. This area,
however, is small, and such conditions would be of rare occurrence and of small

- effect. Gage read twice daily to tenths. Records good.

CoorerAaTiON.—Bage data furnished by the United States Engineer Corps.

No discharge measurements were made at this station since April 23, 1917,

Daily gage height, in feet, of Muskingum River at Frazier, Ohio, for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ' June. | July. | Aug. | Sept.
! ],
1918-19. |
9.4 110.0 10,2 |11.95|10.0 |10.5 |10.5 |10.65 | 10.85| 9.95| 9.7 | 1L15
9.4 |10.45]10.2 | 15.05|10.0 |10.4 [10.6 ;10.95|10.8 | 9.8 | 9.95| 10.3
9.4 [10.35{10.1 {152 |[10.0 |11.0 |10.45| 115 | 10.55 | 9.553 (10,0 | 11.05
9.4 |10.3 {10.0 {1415 9.9 |10.85{10.4 |11.2 |10.5 | 9.6 | 9.85 | 10.35
9.4 1103 | 9.9 [ 12.05| 9.9 |10.75|10.4 [10.8 [ 10.4 | 9.6 |10.7 9.75
i

9.4 [10.2 | 9.9 | 12,25 9.85|10.95]10.4 |10.6 !10.2 | 9.5 |15.25| 9.5
9.65| 9.8 | 9.9 |1L7 | 9.8 | 1.0 |10.4 |10.6 ' 9.95| 9.5 |17.45| 9.3
9.95| 9.5 | 9.8 |11.45| 9.8 |1L1 [10.4 [10.75 9.9 | 9.5 |17.45| 9.5
10.6 | 9.5 | 9.9 [11.0 | 9.8 |12.7 |10.4 |12.6 | 9.95| 9.4 |16.0 9.4
9.9 | 9.5 |10.25110.85| 9.7 |1415|10.4 |1835; 9.9 | 9.4 |13.1 9.5
9.9 | 9.4 [10.05|10.7 | 9.7 |14.35|10.55 | 18.05' 9.9 | 9.5 | 1.9 9.5
9.75! 9.4 {11..85 /10,0 | 9.7 113.75 1.1 |17.1 | 9.8 ¢10.0 [11,35| 9.8
9.6 | 9.4 123 {100 | 9.7 [13.0 |11.0 }16.85; 9.55|10.05 | 10.9 9,85
9.5 | 9.6 |[13.15]10.35 | 9.8 [12.05|11.0 |1545] 9.5 | 9.9 |10.65]| 9.55
9.5 | 9.6 |14.45(10.25| 9.8 {1.5 |10.9 {13.65, 9.5 | 9.9 |10.45] 9.
9.5 | 9.6 |14.8510.35] 9.8 [16.75|10.95 | 13.3 |10.4 | 9.9 |10.3 9.8
9.4 { 9.65/13.7510.3 | 9.9 |17.75|11.65 | 1.9 |10.45 | 9.95 | 10.2 9.75
9.4 | 9.95(13.0 |10.35 9.9 |18.05(12.6 |11.95]|10.4 |10.6 | 10.0 9.65
9.4 1015|120 [10.4 | 9.95|17.4 |12.45[12.3 [10.1 [10.45 | 10.3 9.6
9.4 {10.75 | 11.45 | 10.3 |10.0 |15.05 | 11.4 |12.2 | 9.95 [11.75 [10.25 | 9.5
9.55|10.9 |11.15/10.3 | 9.9 |13.55 (115 [13.2 | 9.8 [14.65(10.35| 9.5
9.5 |11.0 11L0 {10.2 | 9.9 |12.65{1L3 |13.9 | 9.8 |14.15|10.1 9.75
9.4 |10.75 | 12.45 | 10.25 { 10.0 | 12.45]11.0 |13.9 | 9.8 [13.1 110.05| 10.0
9.4 1105 |13.2 |10.65 | 10.65 | 11.5 |10.95 |13.7 | 9.7 |12.25|10.5 | 10.35
9.4 [10.3 13,4 |11.05|11.0 [11..2 |10.9 |1445] 9.6 |12.4 |10.2 | 10.35
9.4 |10.3 [13.35|11.25 | 10.8 | 10.95|11.0 [14.95|10.20 | 10.6 | 9.95| 10.1
9.5 110,3 |12.95|10.9 |10.55|10.9 |{10.85 | 14.15 | 10.45 | 10.1 [ 10.15| 9.8
9.55 | 10.2 | 12.6 |10.65|10.4 |10.8 |10.7 |12.9 |10.35]10.0 |10.1 9.6
9.6510.25 | 11.76 | 10.5 |....... 10.9 |10.6 |12.15 | 10.5 8 | 0.8 9.5
9.8510.2 |11.05|10.35 |....... 10.8 | 10.0 1.6 |10.2 | 9.8 | 9.75| 9.45
10.0 J....... 10.75 | 10.15 | .. 0., 10.65 1....... 1L.05 |....... 9.8 |10.15 ...,
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Daily gage height, in feet, of Muskingum River at Frazier, Ohio, for the years ending
Sept. 30, 1919 and 1920—Continued.

f
Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
9.75 | 9.55| 9.5 |10.8 |12.4 9.9 {10.5 9.7 12.1
9.5 9.5 9.4 |10.8 [12.4 9.9 | 1.0 9.9 11.55
9.5 |12.65| 9.65|10.6 |11.95|10.5 | 11.45! 10.0 10.9
9.5 (132 |12.2 |10.6 |11.65|11.9 | 11.6 9.9 10.0
9.3 |12.8 |12.4 |10.5 |11.35 | 11.15 [ 11.45| 9.75 | 10.5
9.3 11235120 |10.4 |11.0510.55 | 10.95| 9.6 12.4
9.3 1120 |[10.85 (1.3 |10.9 9.9 |11.2 9.6 11.4
1.0 | 1.5 |10.35 | 10.35 | 10.8 9.8 110.95| 9.6 10.95
1.4 | 1.6 | 126 10.5 |10.7 |10.0 | 1165 9.65 | 10.65
10.35 | 11.85 [ 12.15 ( 10.4 | 10.6 |10.0 | 11.4 | 10.25 | 12.05
9.95 (115 112,25 10.5 | 10.6 | 10.0  11.15| 11.0 11.55
10.0 | 11.8 [152 |10.4 | 10.65|10.0 }10.8 | 10.8 11.15
10.0 | 11.85 | 17.65 { 10.55 | 11.65 | 10.0 | 11.05 | 11.25 | 10.9
9.85 [ 1.7 | 17.35 | 11.05 | 11.3 9.9 |1L0 |12.1 10.65
9.8 [11.35|16.4 [11.05( 1135 | 9.9 {1L35|12.75| 10.0
9.75 1 10.85 | 15.65 | 11.35 | 11.1 | 10.35 | 11.6 | 13.1 10.0
9.55[10.35 (18,1 [181 [10.8 | 10.4511.45|12.05| 10.05
9.45 1 10.2 |17.15 | 18.45 | 10.15 | 11.75 [ 11,0 | 11.2 9.95
9.4 |10.2 [16.5 | 17.45(10.45 | 13.4 [ 11.95 ) 10.75 9.9
9.4 9.95 (159 |17.6 |10.4 |14.9 |11.45] 10.45 9.9
11.9 9.65 (151 {21.95(10.4 |[14.95(11.4 | 10.4 9.9
1.7 | 10.2 | 14.45| 23.756 | 11.35 | 13.25 | 10.85 | 10.4 9.85
11.75 | 11.75 | 13.6 | 21.8 | 11.0 ; 12.45| 10.5 | 10.35 9.8
120 1235|129 | 20.15| 10.65 | 12.2 | 10.4 | 10.75 9.8
11.75 1 11.85 | 12,15 | 18.1 [ 10.5 [12.25 | 10.4 | 10.15 9.75
11.15 | 11.35 | 11.8 | 15.85 | 10.4 | 11.95 | 10.05 | 10.0 9.7
11.0 | 10.85 | 11.4 ; 13.8 | 10.35{ 11.5 9.9 9.95 9.7
1.0 {10.4 | 1115} 13.15}10.3 | 11.0 9.8 | 10.65 9.7
10.35 | 10.15 { 11,0 | 12.95110.2 | 10.8 9.75 | 10.95 9.7
9.85 |....... 11.0 | 12,8 [ 10.05 | 10.5 9.65 | 11.45 9.7
9.7 l.oo... 10.9 [....... 9.9 |....... 9.7 | 11.65 [.......

Iggom —Stage-discharge relation probably affected by ice Dec. 18, 1919, to Jan. 9 and Jan. 20 to Feb. 20,

MUSKINGUM RIVER AT BEVERLY, OHIO.

Locarron.—At Lock 4 at Beverly, Washington County. Wolf Creek enters on right
immediately above station.

DRrAINAGE AREA.—7,700 square miles (United States Engineer Corps).

RECORDS AVAILABLE.—June 1, 1915, to September 30, 1920.

GageE.—Ceramic tile gage, graduated to tenths of a foot, on lower buttress of river
wall of Lock 4, about 1,000 feet above the measuring section. Sea-level eleva-
tion of zero of gage, 602.60 feet {United States Engineer Corps).

DiSCHARGE MEASUREMENTS.—Made from upstream side of highway bridge 1,000 feet
below gage.

CEANNEL AND CONTROL.—Bed of stream gravel and masonry débris of old bridge
piers; probably permanent. Stream curves slightly to the left from 1,000 feet
above to 1,000 feet below the section. Control is crest of dam No. 3, 10.8 miles
below. At gage height 5.2 feet or crest of dam No. 3, flow would be zero pro-
vided there was no leakage through dam, lock, or power plant at dam.

ExTREMES oF sTAGE.—Maximum mean daily stage during year ending September
30, 1919, 20.5 feet at 6 a. m. May 11; minimum stage, 5.0 feet October 5-7.

Maximum mean daily stage recorded during the year ending September 30,
1920, 24.8 feet at 7 p. m. April 22; minimum stage, 3.2 feet July 30 and 31.
‘ Flood of March, 1913, reached a stage of 46.55 feet.

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

ReeuLaTioN.—Leakage through dam No. 3, lock, and the power plant at the dam
may affect the low-water flow to some extent.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
parts of December, 1919, January, and February, 1920. Dam No. 3, about 11
miles below, the control for the gage, leaks so that the water falls below the crest
during low water. Change in this leakage, leakage and flow through the power
plant, leakage through the lock, and inflow into pool 3 below the measuring sec-
tion may all affect the stage-discharge relation at low and medium stages. The
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break in dam No. 3 which occurred December 2, 1919, was closed August 3, 1920.
‘When the stage of the Ohio at Marietta is about 39 feet or more, the stage-discharge
relation is affected by backwater. Records of daily discharge withheld for addi-
tional information. Gage read twice daily to tenths. Records good, except as
may be affected by described conditions at low and medium stages.
CooPERATION.—Base data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since April 5, 1916.

Daily gage height, in feet, of Muskingum River at Beverly, Ohio, for the years ending
Sept. 80, 1919 and 1920.

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
53 | 6.7 | 6.1 |11.25{ 7.05| 7.9 | 7.75| 7.6 | 81 | 6.8 | 6.25| 84
53 | 7.05| 6.1 |15.55 6.75| 7.7 | 7.6 | 87| 7.75| 6.4 | 6.55| 8.9
52 | 6.8 | 6.1 |1505}) 6.7 | 775 7.5 | 9.6 | 7.55| 6.2 | 6.9 8.6
51 | 6.4 | 6.0 |13.55| 6.6 | 80 | 7.4 | 89 | 7.3 | 6.1 | 6.65| 7.9
50 | 605/ 6.0 |[12.0 | 6.5 | 7.8 | 7.3 | 82 | 7.1 | 6.0 | 6.5 7.2
50 | 58| 60 [10.5 | 6.4 | 84 | 7.3 | 7.65| 6.9 | 6.0 |14.4 6.85
50 | 58 | 59 | 9.5 | 6.4 | 835| 7.25| 7.35| 6.8 | 6.0 |16.65| 6.65
56 | 58 | 59 | 875| 6.4 | &5 | 7.2 | 7.65| 6.8 | 6.0 |17.3 6.5
6.05| 58 | 59 | 83 | 6.3 |13.15| 7.2 | 9.85| 6.8 | 585 |16.4 6.4
59| 58 | 7.2 | 7.8 | 6.3 |13.35| 7.2 |17.1 | 6.8 | 58 |12.55| 6.5
575 57 | 845| 7.65| 6.2 |13.5 | 7.2 [20.0 | 6.8 | 58 |10.15| 6.8
5651 5.7 | 9.7 | 7.45]| 6.2 }111.85 55117.5 | 6.75) 6.15| 9.05| 6.75
55 | 57 [1L05| 7.3 | 6.2 |1.85| 87 |16.8 | 6.7 | 6.95| 835| 6.7
55 | 56 [12.5 | 7.2 | 6.2 [10.4 | 8.45|15.75| 6.65| 7.0 | 7.95| 6.7
54 | 56 {140 | 7.1 | 6.3 | 9.15| 80 |13.0 | 65 | 6.55| 7.65| 6.55
53 | 56 /135 | 7.1 | 6.5 [1515| 7.7 |11.25| 7.4 | 6.9 | 7.2 6.35
53 | 565[12.7 | 7.1 | 6.5 [17.9 | 845]10.05| 7.35| 7.15| 7.4 6.15
53 | 6.4 [11.65| 7.1 | 6.6 [183 [10.2 | 9.9 | 6.95| 7.7 | 7.3 6.
53 | 6.6 {103 | 7.0 | 6.5 [17.9 |10.55|10.15| 6.6 | 7.45 | 7.55| 6.0
53 | 7.4 | 89 | 7.0 | 6.4 |159 | 9.8 |10.65) 645 | 86 | 7.15| 6.0
53 | 7.95| 815 6.95| 6.4 [12.85] 9.2 |12.05| 6.3 |12.85| 7.0 6.0
53 | 8.05|10.65| 6.8 | 6.4 |11.4 | 88 |12.45| 6.3 |13.25| 7.4 6.75
53 | 745110 | 6.8 | 7.1 |10.4 | 845|127 | 6.2 [1L..85 | 6.9 7.15
53 | 71 [11.5 | 80 | 7.3 | 9.5 | &3 |12.5 | 6.2 |10.45| 6.9 7.4
53 | 6.75(12.35| 8.05| 8.05| 89 | 82 |13.4 | 6.2 | 9.1 | 7.3 7.5
53 | 6.4 11,8 | 875 8.4 6.2 | 7.95| 6.95; 7.2
5.4 | 6.2 [11.4 | 84 | 7.75 8.55| 7.15| 6.8 6.85
55 | 6.2 (10.5 | 7.75| 7.5 7.8 | 6.65| 6.8 6.55
57 | 6.2 | 9,35| 7.35 7.5 | 6.2 | 6.8 6.45
6.15| 6.2 | g45]| 7.2 7.35] 6.0 | 7.0 6.4
71 || 7.95 ... 855 |....... 60 | 7.7 |eeee-..
4.5 | 58 | 4.45| 56 |10.15| 3.65| 52 | 3.6 | 10.05
4.35) 555 4.25| 535) 9.65| 3.5 | 6.25| 4.8 | 9.9
4.05| 7.5 | 4.55| 5.15| 9.3 | 4.45|10.1 | 6.1 8.75
3.6 | 9.85| 6.5 | 495! 855| 89 | 895 6.05| 805
3.4 [10.2 (151 | 4.8 | 7.55| 88 | 845| 59 7.7
3.4 | 85 |1545| 4.65| 6.9 | 6.65| 7.6 | 58 | 10.15
3.4 | 7.65{140 | 45 | 63 | 55 | 7.7 | 58 9.
5.35 13.15| 4.7 | 595| 49 | 81 | 58 8.75
12,0 | 6.55]10.7 | 47 | 56 | 4.5 | 865 59 8.1
6.75| 7.1 | 0.1 | 46 | 54 | 405| 845| 6.25| 9.65
6.05| 7.5 | 87 | 45 ; 52 | 3.85 85 | 826 0.95
6.35 | 7.15|12.35| 4.4 | 515| 3.55| 80 | 7.8 9.05
6.25 | 7. 17.8 | 4.4 |11.3 | 3.5 | 7.2 | 88 8.55
6.9 | 7.8 [17.3 | 5.4 | 83 | 3.4 | 7.65| 87 8.1
58 | 7.55(16.3 | 6.1 | 7.6 | 3.45| 8551135 7.8
5.4 | 57 (1525 6.2 | 6.8 | 43 | 86 |1L7 7.45
525 4. 18.65 | 15.9 | 6.2 | 4.4 | 84 |10.65| 7.25
45 | 50 {177 |19.1 | 5.55| 5.9 | 7.65| 9. 7.05
3.65| 555{17.1 |17.85| 5.3 |10.85| 9.7 0 6.9
3.5 | 51 [16.35(10.0 | 54 |12.75| &7 | 7.5 6.75
87 | 57 |14.55|23.55| 5.4 |13.65| &1 | 7.4 6.6
7.1 | 81 [13.35|246 | 6.8 |11.95| 7.6 | 7.35| 6.6
9.65| 7.8 [11.95(23.6 | 7.1 | 10,9 | 65 | 7.1 6.6
9.5 | 9.3 [10.35|21.65| 6.15| 10.05 | 56 | 7.0 6.5
7.65| 9.0 | 9.55|19. 575 | 9.7 | 5.4 | 6.8 6.5
7.1 | 7.75| 835[16.2 | 51 | g.35| 495| 6.6 6.4
7.15| 6.4 | 7.65(13.5 | 47 | g5 | 42 | 6.6 6.4
6.65] 54 | 7.2 [11.85| 4.45| 7.5 | 3.65| 7.06| 6.4
6.35| 4.7 | 6.7 |10.9 | 425/ 6.55| 3.35| 816 | 6.4
. 595 l.......] 6.3 [10.55| 4.0 | 57 | 82 | 87 6.5
11.95 6.4 |.......| 5.9 |..... I 3.2 1 9.2 [ieeennn

Nore.—Stage-discharge relation affected by ice from about Dec. 21, 1919, to Feb. 26, 1920,
22926—24—wsp 508——8
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LITTLE KANAWHA RIVER BASIN.
LITTLE KANAWHA RIVER AT GLENVILLE, W. VA.

Locarion.—At three-span steel highway bridge at Glenville, Gilmer County. Stewart
Creek enters on right 14 miles above station.

DRAINAGE AREA.—385 square miles (measured on topographic maps).

REcorps avamABLE.—June 1, 1915, to September 30, 1920.

Gage.—Vertical and inclined staff attached to upstream side of right pier of bridge;
read by Hollis Gainor. Gage was established by the United States Weather
Bureau September 10, 1900 (read daily to tenths at 8 a. m.), repaired and its
datum lowered 2.5 feet on June 1, 1915.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
150 feet below station. Bed of river composed of mud, rock, sand, and gravel;
control is probably fairly permanent. Point of zero flow, gage height about 1.0¢
foot June and September, 1915,

ExTrREMES OF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 22.9 feet at 7 p. m. June 26; minimum stage, 1.70 feet at 6 p. m.
October 11.

Maximum stage recorded during the year ending September 30, 1920, 24.0 feet
at 7 p. m. July 25; minimum stage 2.0 feet several days in September.

1915-1920: Maximum stage recorded 31.7 feet at 5.40 p. m. March 13, 1918;
minimum stage, 1.35 feet July 2, 3, 1918, at 6 p. m.

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

Accuracy.—Stage-discharge relation practically permanent; probably affected by ice
during periods in December, 1919, and January and February, 1920. Gage read
to half-tenths twice daily. Data inadequate for determination of discharge.

CooreraTioN.—Base date furnished by United States Engineer Corps.

No discharge measurements have been made at this station since December 23, 1916.

Daily gage height, in feet, of Little Kanawha River at Glenville, W. Va., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
6.b0| 3.8 | ... 3.80| 5.95| 4.55| 3.45| 3.55| 3.85| 3.25| 2.92
470 | 3.65 |....... 3.70| 5.05| 435| 4.25| 3.35| 3.45| 3.35| 2.90
3.98| 3.45(....... 3.60 | 485 | 415| 4.05| 3.22( 3.25| 3.15| 2.8
3.90 3.35(....... 350 4.65( 3.90| 3.85( 3.15( 3.15| 2,98 2.80
3.75| 3.30| 5.05| 4.05| 4.85| 3.60 | 3.65| 298| 3.10( 2.90| 270
3.50 | 3.22| 4.95| 3.90| 6.25| 3.35! 3.55| 288 3.00| 290 | 270
3.38| 3.10| 482| 3.75| 595| 3.15| 3.45| 2.78| 3.00| 280 | 2.60
3.15| 2.98| 520| 3.55| 535| 3.05| 595| 2.65| 292 2.75| 2.60
2951 3.05| 500| 3.50 | 6.75( 3.00| 500| 260 2.8 2,70 2.60
2.85 | 12.55 | 4.82| 3.40| 580 | 3.00| 580 | 250 | 2.78{....... 2.75
2.80 11190 | 4.55| 3.20| 510 3.50! 6.05| 250 | 2.70 2.95
2.75| 8.90| 4.25| 3.00| 4.95]| 3.15| 585 2.40| 2.9 2.95
2.75| 5551 4.05| 290 | 4.75| 4.85| 565 2.40| 575 2.75
270 | 505| 428! 3.15| 4.55| 4.65| 5.45] 2.50 | '7.45 | 2.65
2.70 | 9.90| 6.95| 3.85| 4.20| 445| 525 | 3.25| 6.65 2.60
262 6.15| 595 5.05( 3.95| 4.50| 500 5901615 .. ... 2.60
2.60 | 5.05| 525| 4.8 | 3.75| 5.05| 4.65| 4.10 | 16.55 | 3.20 | 2.60
575 | 4.45{ 50.5| 4.65| 3.70| 500 425] 450 | 595 3.08| 255
6.50 | 4.15| 6.40 | 4.50( 4.25| 4.85| 4.10| 405| 6.20 | 440| 250
6.88 | 3.98| 5.55| 4.40| 4.40| 4.55| 560 | 3.65|10.50 | 445 .......
X 6.90! 3.90| 520| 4.25] 4.25| 420 |13.35| 3.35| 800 | 3.8 | 2.50
X 5.32| 4.70 | 490 435| 4.05) 3.95| 6,90 3.15| 515 3.90| 2.55

298| 480 | 6.45| 535| 455| 3.92| 3.75| 595 | 3.00| 48| 490 | 3.30

3.02( 4.38| 505| 9.25| 470 3.75| 3.55| 550 | 420 | 465| 435 4.95

298| 3.90| 6.65| 590 | 4.85| 3.62| 3.35| 7.45| 8.15| 4.45| 415| 3.65

2.92| 3.50( 530! 500 590 | 3.50| 3.20| 555[20.35| 425| 3.85| 3.45

2,92 3,25| 498! 4.70| 560 3.8 | 3.10| 505|1400| 3.95| 3.65| 3.25

2.90| 3.05| 4.78] 4.35| 510} 595| 3.10| 475| 6.25| 3.75| 3.45|. .

292 48| 405 4.15 .| 505] 3.18) 425! 5.05| 3.55| 3.25 .

5.05| 4.10| 3.85{ 3.98 4.8 | 3.28| 4.00| 475( 3.35| 3.05

875 feeu.... 515 3.88 4,75 .......] 3.801l...... . 3.20] 3.00
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Daily gage hetght, in feet, of Little Kanawha River at Glenville, W. Va., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.70] 9.95] 490 6.75| 425| 4.65| 3.72]12.00| 3.78 | 3.30 | 3.95 2.50

2.60{20.75 | 4.65| 595 4.10| 4.78 ( 3.58| 6.561 3.65| 3.30 | 3.82 2, 50

2.55| 855} 445! 530| 415 560 3.48| 535 3.60| 4.05| 3.65 2.50

2.50 | 5281 420, 490 | 6.75 505 3.40| 500{ 430 | 500 3.45 2, 50

2,50 | 4.8 ! 3.80 | 4.50| 555 | 7.45| 3.50| 4.60 | 12.75| 4.95| 3.25 2,50

2501 4.48 | 435! 4.10| 505! 6.65| 3.80 ) 4.35| 825! 4.75| 3.05 2.50

2,651 4.10(22.00| 4.15| 4.8 | 520 6.05| 400} 575| 4.55| 2.85 2.50

2.8 | 3.70 | 10.65 | 5.00 | 4.15| 4.8 | 550 | 3.65| 5.25| 4.42| 2.65 2. 50

2.8 | 3.45| 6.10 1710 | 410} 4.65| 525| 3.52| 505| 4.32| 260 2. 50

2.65| 3.25| 6,40 9.45| 59 | 452 500) 3.50 | 4.85) 4.15) 2.65 2. 50

2,60 3.05| 575| 58| 555| 465 4.68| 3.52| 4.65| 4.15| 2.8 2. 50

295| 292| 520 | 530| 505| 495| 485 | 430 435 | 4.20| 3.00 2.42

510 [ 2.90 [ 10.15| 500 | 495 9.00 | 590 | 9.65| 415/ 3.98{ 3.10 2.40

4 6,051 282 (1850 460} 5.05| 7.90| 490} 6.45| 3.95| 4.05} 3.00 2,40

412,50 275 7.05| 4.45| 4.85| 5905 4.68| 505 3.80 | 4.05| 2.98 2.40

16, ... 9.50| 260} 570 4.70| 4.50| 570 | 4.60| 475| 3.72) 3.92| 2.90 2.40
17 ... 1.00 | 252 | 510 7.00| 432 850 6.40| 4.55| 3.62| 3.90| 2.9 2.40
18 6.45| 2.50 | 4.65! 6.10{ 4.15| 6.70 ( 590 | 4.42| 3.52| 3.82| 278 2.30
19, L 550 ) 2,50 | 4.32| 545| 4.40|13.90| 520] 425| 3.50 | 3.68| 2,70 2.30
2. . 505 | 250 405| 505| 48 |(13.70| 895 4.25| 3.75| 3.60 | 2.68 2.30
470 | 2.60) 3.92110.50 ) 510| 7.55!20.60 | 475! 3.92| 3.551 2.60 2.20

7.00 | 270 | 3.82 1595 9.92| 6.00| 9.50 | 465 4.02| 3.50 | 2.60. 2,10

6.45 1 2.75| 3.90 s 21.95| 7.65| 5.20| 5.95| 4.48| 410) 3.42| 265 2,10

5.80 | 4.50| 4.15|16.70 | 6.95| 4.95| 5.10| 500 | 3.95| 8.65| 2.85 2.10

5951 5.82 | 432 | 11.30 | 5.95| 4.78 | 490 | 11.90 | 3.78 | 23.15| 2.85 2.10

6.55 | 15.40 | 4.45| 6.45| 550 | 4.55| 4.65| 525| 3.70| 9.95| 2.72 2.10

8301000 | 452 555| 5.15| 4.35| 4.85} 4.75| 3.65| 5.45| 2.70 2.10

6.00 | 6.35| 4.38 ) 500 | 5.05| 415 | 49| 455 3.52| 485 | 2.62 2,10

550 | 550 4.28 ‘ 4,8 | 4.8 | 3.98| 475 420 3.50| 4.65| 2.60 2,10

525 520 435! 4.65|....... 3.8 | 5.40| 3.98| 3.42) 4.45]| 2.60 2.10

5.05 [....... 4.55§ 4.45 [....... 3.60 \....... 3.88 |...... 4,20 2.58.......

NorE.—Stage-discharge relation probably affected by ice Dec. 18, 1919, to Feb. 24, 1920. Gage not read
Jan. 1-4, Aug. 10-16, Sept. 20, and 28-30, 1919.

LITTLE KANAWHA RIVER AT LOCK 4, PALESTINE, W, VA,

LocaTioN.—At Lock 4, Palestine, Wirt County, 30 miles from Parkersburg by Little
Kanawha Railroad. Reedy Creek enters from left 1 mile above gage.

DRAINAGE AREA.—1,500 square miles (measured on map by United States Geological
Survey; scale, 1:500,000).

RECORDS AVAILABLE.—April 25, 1915, to September 30, 1920. The upper and lower
gages at the lock have been read under direction of the United States Engineer
Corps, since November 5, 1905.

Gaae.—Upper gage at lock; vertical staff on right bank bolted to right side of river
wall of lock just above upper gates; an inclined section of gage extends above top
of lock wall; read by James Burton, lockmaster. .

DiscEARGE MEASUREMENTS.—Made at cable about 1,200 feet below gage or by wading
on crest of dam.

CHANNEL AND CONTROL.—Omne channel at all stages. Crest of dam No. 4 is the
control for the gage; lowest point in crest of dam is at 9.4 feet gage height, which
is the point of zero flow except for leakage through dam, lock gates, and valves.
Backwater submerges dam No. 4 during extreme floods on Ohio River.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 22.2 feet at 8 a. m. and 5 p. m. January 2; minimum stage, 9.50 feet
October 7-11. '

Maximum stage recorded during the year ending September 30, 1920, 19.3 feet
at 5 p. m. January 23; minimum stage, 9.30 feet September 22, 23, and 24.
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1915-1920: Maximum stage recorded 25.8 feet at 8 a. m., March 14, 1918; mini-
mum stage, 9.30 feet September 22, 23, and 24, 1920.

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

REGuLATION.—Flow may be affected at times by the manipulation of the pool above
dam No. 5, about 9.5 miles above dam No. 4, and the occamona] use of flash-
boards on dam No. 4.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice
during years. Variable leakage through lock and dam may affect the stage-
discharge relation at low stages. Gage read twice daily to hundredths. Data
inadequate for determining daily discharge.

CooPERATION.—Base data furnished by United States Engineer Corps. *

No discharge measurements have been made at this station since March 13, 1917.

Daily gage hezyht in feet, of Little Kanawha River at Lock 4, Palestine, W. Va., for the
years ending Sept. 30, 1919 and 1920.

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

S 1___ 4 i S B -

9,60 ) 12.53 | 10.46 | 16.40 | 10.23 11.58 | 10,58 | 10.65 | 10,08 ; 10.22 | 9,76 9.70

9.58 | 11.52 | 10.30 | 22.20 | 10.18 .80 | 10.51 | 10.78 | 10.00 | 10.18 | 9.82 9.68

9.55 | 10.90 | 10,18 | 18.75 | 10,16 11.30 | 10.33 | 11.00 | 9.90 | 10.10 | 9,81 9.67

9.54 | 10.56 | 10.14 | 14.02 | 10.18 11.00 | 10.22 | 10.68 | 9.86 | 9.88 | 9.90 9.67

9.52 | 10.42 | 10,08 | 12.40 | 10.16 1 11.12 | 10.20 | 10.48 | 9.74 | 9.83 | 9.96 9.66

9.52 | 10.14 | 10,00 | 11.38 | 10.40 | 12.03 | 10.15 | 10.36 | 9.73 | 9.79 | 9.83 9.64

9.50 | 10.06 | 9.94 | 11.07 | 10.32 | 12.20 | 10.10 | 10.52 | 9.69 | 9.73 | 9.77 9.64

9.50 | 9.95| 9.91 ! 11.25 | 10.20 | 11.70 | 10.08 { 10.78 | 9.56 | 9.70 | 9.75 9. 54

9.50 ) 9.83 | 9.90 | 11.62 | 10,11 § 12.75 | 10.04 | 11,87 | 9.56 | 9.64 | 9.82 9. 52

9.50 | 9.82 (12,21 | 11.26 | 10.10 | 12.80 | 10.03 | 14.95 { 9.66 | 10.25 | 9.80 9.60

9.50 | 9.78 | 14.42 | 10.52 | 10.04 | 11.80 { 10.26 | 13,13 | 9.68 | 10.05 | 9.76 9,65

9.51 | 9.74 | 13.98 | 10.74 | 10.00 | 11,28 | 10.67 | 11,92 | 9.70 | 9.76 | 9.88 9.62

9.52 1 9.70 { 12,40 | 10.69 | 9.98 [ 11.02 { 11.04 { 11.32 | 9.65 | 12,97 | 10,02 9.65

9.52 | 9.68 | 11,45 10,76 | 10.22 | 10.83 | 10.62 | 11.45 | 9.67 | 12.08 | 10.05 9.76

9.51 | 9.66 | 13.42 | 11.75 | 11,10 | 10.72 | 10.43 | 10.66 | 11.20 | 12.68 | 10.08 9.73

9.64 | 13.05 | 12,42 | 11.71 | 10.54 | 10.51 | 10,55 | 10.78 | 13.72 | 10.01 9.70

9.63 | 11,60 | 11,56 | 11.36 | 10.42 | 10,66 | 10.55 | 10.50 | 15.89 . 86 9.64

9.84 | 11,03 | 11.54 | 11.11 | 10,50 | 11.02 | 10.44 | 10.58 | 13.49 | 10.14 9.60

10.72 1 10.68 ) 11.82 | 11.00 | 10.52 ; 10.68 | 10.33 | 10.32 | 11.25 { 11.28 9, 59

12,00 | 10.49 | 11.68 | 10,75 | 10,54 | 10.44 | 13.38 | 10.22 | 11.53 | 10.43 9. 58

3 10, 24 9. 58

10.07 9.59

. 10.64 9.58

9,98 9. 56

. 10.14 9.48

. 9,99 { 10.12

3 9.88 | 10.04

9.78 9. 87

9.70 9.74

9.70 9.70

9 [ N PO
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Daily gage -height, in feet, of Little Kanawha River at Lock 4, Palestine, W. Va., for the
years ending Sept 80, 1919 and 1920—Continued.

Day. Oct. | Nov. Dec. | Jan. | Feb. | Mar. Apr. | May. | June. | July. | Aug. | Sept.
1919-20.

.............. 9.64 | 12,85 | 11.35 | 11.16 { 10.50 | 10.54 | 10.09 | 13.62 | 10.06 | 9.84¢ | 9.95 9.66
2t 9.62 | 18,15 | 10.98 { 11,78 | 10.40 { 10.50 | 10.04 | 13.62 | 10.06 | 9.86 | 9.78 9.62
- S, 9.59 | 15,74 1 10.60 | 11,62 | 10.30 | 11.05 | 10.04 | 13.55 | 10,20 | 9.96 [ 9.69:! 9,52
L S, 9.54 | 12,26 { 10.50 | 10,74 | 11.09 | 11.24 | 10.14 | 11,87 | 11.41 | 11.10 | 9.64 9.54
[ P 9,54 | 11.28 | 10.32 { 10.58 | 12.60 | 12,96 | 10.25 | 11.20 | 12.90 | 11.08 | 9.60 9, 52
[, 9.54 | 10.75 | 10.28 | 10.41 | 11.80 | 12.92 | 10.24 | 10.86 | 14.16 | 10.54 | 9.57 9..50
T e 9.66 | 10.46 | 18,13 | 10.34 | 11.16 | 12.00 { 10.62 { 10.60 | 11,80 | 10.47 | 9.51 9, 50
- S 9,51 | 10.34 | 17,09 | 10.62 | 10.95 | 11.22 { 11.55 | 10.50 | 10.87 | 10.62 | 9.50 9. 50
[ 10.20 { 13.91 | 17.00 { 10.70 | 10.90 | 11.14  10.35 | 10.48 | 10.86 | 9.50 9. 50

) ) R 9.50 | 10.18 | 12.27 | 16.28 | 10. 10.71 | 10.78 | 10.28 | 10.31 | 10.76 | 10.08 9,50
D 9.52 110.10 | 11.98 | 12.98 | 11.96 | 10.76 | 10.58 | 10.26 | 10.22 | 10.51 | 9.95 9. 50
12, .iiiiann 9.66 { 10,00 | 11.50 | 11.62 | 11.80 { 11.09 | 10.40 | 10.38 | 10,10 | 10.26 | 9.79 9.68
B 9.78 110,10 ) 12,70 ) 11.07 | 11.31 | 11,98 | 10.48 | 13,90 | 10.00 | 10.02 | 9.72 9.58
4. . 10.66 | 10.12 | 17.60 | 10.78 | 11.28 | 13.43 | 11.54 | 13.21 | 10.14 | 9.99 | 9.80 9. 50
15 et 14,11 99 | 15.70 | 10.64 | 11.20 | 12.30 | 10,98 | 11.76 | 10.07 | 10.69 | 9.88 9.52
W.. ool 13.38 | 9.98 | 12.62 | 10.48 | 10.85 | 12.06 | 10.68 : 11.10 | 10.10 | 10.49 | 9.84 9.56
) ¥ A 13,72 | 9.96 | 11,72 | 11.44 | 10.55 | 13.30 | 10.66 | 10.78 | 10.06 | 10.25 | 9.80 9.51
8l 12,93 | 9.89 | 11.20 | 11.98 | 10.80 | 13.02 { 11.75 | 10.54 | 10.06 | 10.04 | 9,78 9. 50
19, . 11.44 | 9.88 | 10,88 | 11.20 | 11.10 | 14.86 | 11.44 | 10.46 | 10.00 | 9.95 ]| 9.76 9. 50
b N 10.78 | 9.88 |1 10.72 { 11,08 | 10.76 | 16.79 | 14,28 | 10.49 | 9.98 | 9.80 | 10.08 9.45
P2 P, 10.47 | 9.84 1 10.50 | 12.41 | 11.02 | 14.38 | 18.62 | 10.80 | 9.98 | 9.76 | 9.82 9,42
22 il 11.62 | 9.84 | 10.62 | 15.85 | 14.02 | 12.32 | 16.38 | 10.76 | 10.30 | 9.71 | 10.07 9.31
b J 12,32 | 9.82 | 10.72 | 18.90 | 13,88 | 11.50 | 12.90 | 10.40 | 10.52 | 9.6 9,94 9.30
P S 11.68 | 10.36 | 10.92 | 18.45 | 12.08 ) 11.08 | 11.82 | 10.30 ) 10.40 | 9.54| 9.84 9.35
b4 P 11.65 | 10.93 | 11.04 | 15.78 | 12,17 | 10.84 | 11.25 | 12,96 | 10.36 | 11.68 | 9.80 9. 50
26, i 11.32 | 16.42 | 10.85 { 13.16 | 11.62 | 10.65 | 10.88 | 13.96 | 10.35 | 14.58 | 9.88 9.50
b1 R 13,28 | 17.96 | 10.64 { 11.83 | 11.29 | 10.57 { 11.02 | 11,42 | 10.29 | 11.82 | 9,84 9.52
28, it 13.54 | 14,48 | 10,62 | 11.33 | 10.78 | 10.44 | 11,20 | 10.74 | 10.18 | 10.64 | 9.84 9,52
20 ... 11.50 | 11.55 | 10.61 | 10.98 | 10.58 | 10.40 | 11.18 | 10.42 | 9.93 ] 10.32 | 9.78 9. 52
30 ciaaan eeeee| 10.79 | 11.63 | 10,59 | 10.70 '....._. 10.24 | 11.05 | 10.32 | 9.89 | 10.12 | 9.72 9.61
3...... comecass| 10,54 |l 10.59 { 10.60 |....... 10.16 |....... 10.20 I....... 10.08 | 9.69 [.......

NoTE.—Observer made no notes relative to ice; stage-di;zharge rclation probably not affected by ice.
SOUTH FORK OF HUGHES RIVER AT MACFARLAN, W. VA.

Location.—About 80 feet above highway bridge half a mile east of Macfarlan,
Ritchie County. Dutchman Run enters river on left 3,000 feet below station.

DRAINAGE AREA.—210 square miles (measured on topographic maps).

RECORDs AvAILABLE.—May 17, 1915, to September 30, 1920.

GaGE.—Vertical staff on right bank; read by A. H. Reynolds.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—One channel at all stages; straight 300 feet above and 1,500
feet below bridge. Bed of stream rock and mud. Control probably fairly per-
manent.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 22.60 feet at 9. a. m. January 2; minimum stage, 1.90 feet June 20 and 21.

Maximum stage recorded during the year ending September 30, 1920, 25 feet
at 8 a. m. December 7; minimum stage, 2 feet October 1-4, August 25, 26, and
September 5-8.

1915-1920: Maximum stage recorded, 25.7 feet at 8 a. m. January 22, 1917;
minimum stage, 1.50 feet June 28, 29, July 2, and July 24, 1915. Highest flood
known reached a stage represented by gage height about 29 feet.

IcE.—Stage-discharge relatlon affected by ice during severe winters.

ACCURACY, —Stage-dlscharge relation practically permanent; probably affected by ice
part of January and December, 1919, also January and February, 1920. Gage
read to hundredths twice daily.

CooPERATION.—Base data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since March 2, 1916.
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HUGHES RIVER AT CISKO, W. VA.

LocatioN.—At Cisko, 1 mile below junction of North and South forks and 6 miles
south of Petroleum, Ritchie County.

DrAINAGE AREA.—453 square miles (measured on topographic maps).

RECORDS AvarLABLE.—May 29, 1915, to September 30, 1920.

GageE.—Vertical and inclined staff on right bank; read by S. J. Enoch.

DiscHARGE MEASUREMENTS.—Made from cable 40 feet below gage or by wading at
the same section.

CHANNEL AND CONTROL.—Omne channel at all stages; straight for about 150 feet above
and 500 feet below cable section. Bed of river is sand, gravel, mud, and boulders;
control is probably permanent.

ExXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 26.5 feet at 10 a. m. January 2; minimum stage, 2.21 feet at 7 p. m.,
September 6.

Maximum stage recorded during the year ending September 30, 1920, 26.62
feet at 3 p. m. December 7; minimum stage, 2.20 feet at 7 a. m. September 21.

1915-1920: Maximum stage recorded, 30.25 feet at 3 p. m. January 22, 1917;
minimum, 2.14 feet October 14 and 15, 1916.

Highest known flood previous to installation of station reached a stage repre-
sented by gage height about 30 feet.

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

Accuracy.—Stage-discharge relation probably permanent; probably affected by
ice January and December, 1919, also January and February, 1920. Stages of
Ohio River at Parkersburg of about 40 feet or more will probably cause back-
water at the gage. Data inadequate for determination of discharge.

CooPERATION.—Base data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since March 14, 1917,

Daily gage height, in feet, of Hughes River at Cisko, W. Va., for the y.éars‘e‘néiné 'Sept.
80, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. 4u§,._ . Sgpt.
1918-19

2.48| 6.05| 3.96|16.12| 3,50 | 6.52| 3.90| 3.90| 3.25| 3.05( 2.68 2.46
2,42 455! 3.67 (2480 | 3.38| 575! 3.68! 5.22| 3.13| 3.06| 2.73 2.34
2.34| 3.93| 3.48( 800} 3.25| 4.88| 3.52| 4.78| 3.02| 7.20| 2.56| 2.30
2.26( 3.56| 3.40| 580! 3.40 | 4.44| 3.42] 4.18| 2.91 | 7.65| 2.50| 238
2.26 | 3.32| 3.3¢] 502) 3.65| 518 | 3.37| 3.90| 2.82| 490 2.47 2.30
2.43| 3.18| 3.30| 5.00| 3.76| 7.80| 3.28| 3.74| 2.8 | 414| 2.46| 223
2.48| 3.121 3.22| 4.66| 3.48| 5.98| 3.23| 550 | 2.92| 596| 2.48| 224
2,40 | 298! 3.12| 4.81 | 3.40| 509 3.20! 58| 2.8 | 7.74| 2.45 2.23
237! 2.92| 3.14| 558 3.36 9.28| 3.26| 6.26 | 2,82 532| 2571 228
2,39 | 2.82|10.91| 6.00| 3.25| 7.38| 3.28|15.42| 272} 4.80| 427 6.20
2.48| 2.77| 9.05 572 | 3.20| 5.50| 4.14| 7.52| 2.65| 419 4.96 4.84
2,53 276 | 6.05]| 4.93| 3.14 | 4.84| 5.22| 536 | 2.64| 4.42| 3.86 3. 86
2.50 | 2.64| 512 4.49| 3.22 | 4.44| 4.38| 4.66| 265 | 4.27| 3.47 3.46
2,64 2.64| 5908| 4.35| 3.49| 421 3.96| 427 258 3.8 3.20 3.12
265! 260 10.84 | 594 6.05| 4.04 | 3.73] 4.00| 2.72| 3.66| 3.00 2.90
2,63 | 2.68| 6,12 542 | 598} 3.88| 3.82| 3.84| 262 3.93{ 2.92 2. 86
2.62| 2.56 | 490 48| 508| 3.78| 471 428 3.32| 3.85] 2.82 2.68
2.60| 414 | 436 501 | 4.80| 3.8 | 4.40| 476 | 3.36| 3.52| 282 2.54
2,59 | 6.18. 4.00| 495 4.52| 3.98| 4.02| 4.10| 3.15| 3.28}| 2.84 2.52
2.57| 7.06 3.78)| 4.48| 4.22| 3.93| 3.78|10.50 | 2.84| 3.09 | 2.86 2.58
264 581 3.64| 420| 414| 3.78| 3.70 | 1450 | 2.70| 8.02| 2.72 2.52
2.64| 4.65! 557 | 4.04| 4.52| 3.64( 3.88] 6.56 | 2.64| 2.81 | 2.65 2.42
2,72 410 8.66| 506 | 4.96| 3.52| 3.60| 5.57| 258 279 270 2,36
2.50 | 3.77 | 5.64| 9.45| 4.68| 3.42| 3.74| 5.41 | 264 2.74| 2.62 2.32
234 3.541 7.70| 590 | 4.34| 3.3¢| 422 7.55! 298| 580 | 251 2,31
3.39 | 572! 499| 471 | 3.28| 3.88| 550 6.20| 434 2.46 2.36

3.26| 4.76| 4.55| 4.98 | 4.50( 3.64 | 4.63 ! 553 | 3.68| 2.46 2.34

3.72| 4.40 | 4.15| 4.50| 7.00| 3.48 | 4.16 | 4.25( 3.26 | 2.34 2.50

548! 4.16| 4.00 ..{ 5.00| 3.44) 3.84! 3,73} 3.02|-2.38| 240

4.48 | 3.94| 3.80 434 3.41| 3.60| 3.28| 2.8 | 2.40| 2.5
....... 4.19 | 3.62 4.10 [.......] 3.41|.......] 276] 238].......
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Duaily gage height, in feet, of Hughes River at Cisko, W. Va., for the years ending Sept.
30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May. | June. | July. | Aug. | Sept.
2.32|13.15| 526 | 571 | 3.78( 3.98| 3.38| 9.40| 3.20| 3.00| 2.64 2.57
2.28 | 11.80 | 4.58 | 596 | 3.72| 4.00| 3.35| 6.04 | 3.02| 2.82| 2.64 2.66
2,28 ' 638 4.20| 504 3.68| 416 3.32| 3.06| 3.15| 2.68( 2.56 2.61
223 492 3.90| 452 | 6.15| 4.54| 3.44| 4.52 | 552 | 2.59| 2.62 2.87
2.26 | 4.29| 3.68| 4.22| 873 | 9.78| 4.88| 4.18 | 14.85| 2.52 | 2.60 2.59
2.28| 3.91 | 3.83{ 3.94| 6.02( 6.79( 450 3.92| 6.72| 2.49| 2.57 2.60
2.24 | 3.64 12511 | 3.76| 4.66! 4.92| 592 3.76| 4.8 | 2.45} 3.58 2.48
2.26 | 3.48 | 855 4.54| 4.70| 4.92| 564 | 3.65 | 4.27| 2.52| 3.40 2.44
2.29 | 3.36{10.05|17.72| 4.38| 4.36 | 4.64 | 3.52| 3.96| 2.60| 3.10 2,46
2.32 | 3.20| 9.15| 830 6.45| 4.19| 4.21 | 3.42| 3.76 | 2.67 | 2.82 2.35
2.30 | 3.18| 6.12| 566 | 6.97| 4.26| 3.92| 3.35] 3.55| 3.10| 2.70 2.38
240 | 3.26| 524 | 490| 547 | 498) 3.78) 3.44| 354 3.14| 2.66 2.32
2.68 | 3.36 | 834| 4.50| 505| 7.05( 3.84| 9.20| 3.49| 537 2.62 2.36
3.88 | 3.38/15.15| 4.54| 541 | 6.33 | 3.92| 580 | 3.32| 897 2.61 2.26
860! 3.36| 7.36 | 4.33| 512 561 | 3.78| 4.64| 3.50110.18 | 2.72 2.26

3.15| 562 | 4.02| 453 6.32| 3.64 | 417 | 3.42| 7.24| 2.53 2.26
3.10 | 518! 6.10| 4.44|12.02| 508| 3.8 | 3.20| 568 | 250 2.33
3.03| 4.73| 525| 478, 6.32 ) 5.92| 3.72| 3.20 | 4.47 | 2.72 2.33
2.96| 555! 4.8 6.71]13.55| 494 3.66| 3.06 4.58) 3.54 2.22
2,97 | 5.38| 4.60| 520 |11.40) 9.25| 3.79| 2.97| 572| 3.32| 222
2.84 | 492| 7.30) 5.42| 6.96120.75| 3.981 2.96| 4661 3.0 2.22
2.8 4.65, 826 11.69 | 545 7.24 | 3.79 | 3.15( 458 541 2.24
2,84 | 4.52)14.79 | 7.62| 4.85| 594! 3.54! 569 | 4.06| 491 2.26
3.22| 477 13.15| 6.36| 4.50| 512 3.39| 508| 3.62| 3.92 2.42
513 | 4.8 | 6.8 | 542 4,26 454 7.14| 508 3.35| 3.45 2.60
21.38 | 4.34| 522 4.80| 411} 430| 549 | 443 | 3.11| 3.12 2.57
17.95 | 4.30 | 4.85| 4.71| 3.96| 4.8 & 432 | 3.84 292 2.9 2.48
6.56 | 420 4,65 4.26| 3.76 | 6.54 | 3.90| 3.48| 2.82 | 2.74 2.4
5281 426 4.22| 422/ 3,64 518 3.61 | 3.24| 271 | 2.65 2.38
6.50 | 4.221 402 |.......] 3.50| 470 | 3.41| 3.08| 2.60| 2.59 2.38
....... . 410 4.03 |. 3.49 [.......] 3.28 |.......] 258 259 |.......

|

NoTE.—Stage-discharge relation affected by ice Jan. 3-14, 1919, and Dec. 17, 1919, to about Feb. 17, 1920.

HOCKING RIVER BASIN.
HOCKING RIVER AT ATHENS, OHIO.

LocatioNn.—At Mill Street single-span highway bridge, three-fourths of a mile from
business section of Athens, Athens County. Margaret Creek enters on right, 33
miles above station.

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

REecorDs AvALABLE.—May 3, 1915, to September 30, 1920.

Gaee.—Vertical and inclined staff at downstream end of right abutment; read by
W. A. Casley.

DIsCHARGE MEASUREMENTS. —Made from bridge or by wading.

CHANNEL AND coNTroL.—Channel straight about 700 feet above and below station.
Left bank is overflowed at gage height 17 feet and water passes around bridge.
Bed of stream rocky with sand deposits near both banks. Ruins of old mill
dam 300 feet below gage act as control. Stage-discharge relation will change
as dam decays.

EXTREMES OF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 14.7 feet at 7 a. m., January 2; minimum stage, 2.65 feet several days
in October and September.

Maximum stage recorded during the year ending September 30, 1920, 19.2
feet at 5 p. m. April 21; minimum stage, 2.75 feet several days in October.

1915-1920: Maximum stage recorded, that of April 21, 1920; minimum stage,
2.65 feet several days in August, October, 1918, and September, 1919.

Highest flood known previous to installation of gage reached a stage represented
by gage height about 26 feet.

Ior.—Stage-discharge relation probably not materially affected by ice except during
extremely cold weather.
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Accuracy.—Stage-discharge relation practically permanent; affected by ice part of
December, 1919, January and February, 1920. Gage read to half-tenths twice

daily.

CooperAaTION.—Base data furnished by United States Engineer Corps.

Daily gage height, in feet, of Hocking River at Athens, Ohio, for the years ending Sept. 30,
1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ' June. | July. | Aug.
1918-19.
3.72| 3.46| 832 | 3.52| 4.62| 3.76 | 4.62| 3.40| 3.08] 3.56
3.58 | 3.401 14.6 3.52 | 4.58 | 3.68| 6.30| 3.36| 3.02| 3.18
3.16| 3.32| 10.8 3.48 4.22| 3.62| 498 3.30| 3.00| 2.96
3.08| 8.28| 6.12| 3.48| 4.06| 3.62| 4.42| 3.28| 298| 2.88
3.02| 3.20 4.68| 3.42 4.22| 3.62| 4.12( 3.26 | 3.00 . 88
3.02| 3.18) 442 | 3.42| 6.281 3.58| 3.90| 3.22| 2.98| 3.16
2.98) 3.18) 4.36| 3.38) 5.22| 3.58| 3.90| 3.18] 3.40| 3.62
2,98 3.12| 4.20| 3.38, 4.90| 3.52| 412| 3.22| 2.98| 3.18
2,92 | 3.20 | 4.06| 3.32110.2 3.62( 562 3.26| 2.90| 2.96
2.98 | 558 3.82| 3.32]10.8 | 3.48 12,8 | 3.18| 2.90| 2.90
2.9 | 7.8 3.78| 3.28| 6.92) 3.90| 12.3 3.22| 2.90| 2.88
2.92 | 6.68; 3.72| 3.28| 5.22! 5101 13.6 3.26 | 2.92| 2.82
2,921 6.42: 3.72| 3.30! 472 438 1L1 3.22! 3.00] 296
2,92 | 10.4 3.68| 3.52| 4.42| 4.02| 6.18| 3.08| 3.78| 3.22
2.92 | 10.8 3.66 | 3.66 4.90| 3.90| 5.20, 3.38| 4.08| 3.02
2.92| 7.3 3.58 ) 3.72| 9.8 4,22 | 4,78 3.8 | 4.96| 2.9
3.16 | 5581 3.72| 3.66| 9.6 4.62 | 4.50| 4.26 | 3.80| 3.06
4,02 4.50{ 3.68| 3.58| 9.4 .36 | 4.36] 3.90| 3.3 3.16
4,02 | 426 3.68| 3.52| 7.8 4,12 412 3.70| 3.20! 3.70
4,48 | 4.16 | 3.66 | 3.48| 6.10| 4.00| 4.96| 3.36| 3.16| 38.48
4.32! 410 3.62 3.52| 5.28| 3.92| 526 | 3.16{ 3.10 | 3.28
3.92| 6.62| 3.56 | 3.76 | 4.80| 3.96 | 4.60| 3.10| 3.08 | 3.10
3.52| 7.6 3.8 416! 452 3.88| 4.38| 3.08| 4.68| 3.42
3.42| 598 512 406 | 432 | 408 432, 3.30; 3.22| 3.18
3.36 | 7.0 4. 3.92| 416 | 3.90 4.40| 3.36 | 3.10{ 3.00
3.28 | 5.48 3.72; 416| 3.28! 3,02| 292
3.22| 472 3.72| 3.92| 4261 2.92| 2.90
3.28 | 4.40 3.58| 3.80| 3.70 | 2.88| 2.88
3.621 4.22 3.66 | 3.70| 3.40| 2.88| 2.82
3.56 | 4.02 3.58 | 3.58| 3.16 | 2.8 2.86
....... 4.16 ceeeeeel 356 0.......] 2.90| 3.30
12,8 6.62 3.84 | 4.8 3.7 3.90 492, 3.74| 3.77| 3.23
16.4 532 | 3.79| 455! 3.68| 3.84| 4.60| 3.68| 3.90| 3.28
16.9 490 | 3.70| 563 | 3.68| 3.8 | 4.4 4,42 | 8.6 3.23
9.5 458 3.68] 7.0 3.70) 3.7 424 476 | 6.93) 3.18
5.58 | 4.42| 3.68) 8.8 8.4 379 411 478 | 4.82| 3,12
4,88 4.32| 3.68| 6.0 6,04 3.79 | 403 | 413 411} 3.12
4,58 | 13.3 3.57 | 4971 4.55| 3.84| 3.96 .88 1 5,15| 3.18
4,76 | 10.7 5.02 4.57| 420 3.99| 3.8| 3.70| 9.0 | 3.12
4.46 | 12.4 | 14,9 4.42 | 4.13| 4.03| 3.81| 3.68| 7.6 3.23
4.28 | 13.2 | 13.6 6.75| 4.03( 3.8 3.77| 3.62| 560 3.59
4,48 | 8.3 6.38 | 6.64| 4.33| 3.77| 3.70 | 3.55| 4.82| 6.15
4,82 6.62| 4.70 .20 | 6.68] 3.68| 413 3.51 | 4.99| 5.07
4.52 | 9.6 4,44 | 48| 9.9 3.79 | 13.9 3.57 | 4.42| 4.97
4.18 | 16.2 416 | 4.63| 6.38| 4,28 15.6 3.51| 4.13| 4.4
.06 | 14.0 4.01 | 442 527 | 4.28| 6.72| 3.68| 4.60| 574
3.90, 6.92| 409, 416 | 7.0 4,09 556 3.90| 476 | 572
3.80 | 522 433| 4.06| 4.2 7.8 4,851 3.55( 4.11 | 4.38
3.78 | 4.62| 409 401114 |1L1 4.63( 3.51 3.8 3.92
3.72| 4.40| 403! 3.96 | 10.8 7.2 | 4.87| 3.68| 5.48| 3.66
3.68| 4.36| 4.01| 3.8 {1L7 |10.0 5.17| 3.62| 5.35| 3.57
3.60 | 4.2 8.4 5.27| 82 |18.2 4,92 3.47| 4.24| 3.57
3.58| 4.16| 8.3 9.4 6.04 | 18.2 4,63 | 3.83| 3.84| 3.68
3.52| 4.08| 9.2 6.60 | 5.37 | L6 4.35| 5.42| 3.70 | 3.74
4.26 | 4.02| 1.8 5.67| 502| 630| 420 578{ 3.59{ 3.51
6.02| 3.98| 5.72| 48| 4.78| 5.44| 438 | 6.17| 3.55| 3.40
4.6 3.82! 5.32| 4.35| 467! 505| 411, 4.55| 3.45| 3.32
8.2 3.90! 6.04! 3.96| 460 556 3.02| 4.03| 3.40 | 3.23
8.5 3.82| 4.58| 3.90| 4.38] 596 3.88| 3.81| 3.34| 3.40
0.4 3.78 | 4.80| 3.92| 4.24| 522| 379 3.66| 3.28| 5.96
8.2 3.76 | 5.27 |- 4.09 | 4.95| 3.74| 3.57| 3.23| 4.38
....... 3.76 | 6.00 3.99 {.......] 3.70|.......] 3.23| 4.06

Nore.—Stage-discharge relation probably affected by ice Dec. 14, 1919, to Feb. 22, 1920.
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KANAWHA RIVER BASIN.

N

EW RIVER AT EGGLESTON, VA,

LocarioN.—At highway bridge at Eggleston, Giles county.
DRAINAGE AREA.—2,920 square miles.
Recorps avammaBre.—October 1, 1914, to September 30, 1920.
GaeE.—Chain gage attached to downstream side of bridge; read by J. A. Bishop.
DISCHARGE MEASUREMENTS.—Made from upstream side of bridge.
CHANNEL AND CONTROL.—Stream bed composed of rock covered with silt.
control is rock ledge about 11 miles below gage; permanent.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 31.1 feet at 8 a. m. October 27 (discharge, about 109,000 second-feet);
minimum stage, 2.85 feet at 8 a. m. October 8 (discharge, 1,020 second-feet).
Maximum stage recorded during the year ending September 30, 1920, 10.57 feet
at 8 a. m. April 3 (discharge, 22,800 second-feet); minimum stage, 2.95 feet at 8
a. m. July 31 (discharge, 1,120 second-feet).
1914-1920: Maximum stage recorded, 39.5 feet July 16, 1916 (discharge, about
152,000 second-feet); minimum stage recorded, 2.37 feet August 29, 1917 (discharge,
652 second-feet).
The flood of 1878 reached a stage of about 40 feet on present gage.
Ice.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation practically permanent;affected by ice December

Primary

15, 1919, to January 22, 1920, and January 27 to March 9, 1920. Rating curve well
defined between 1,200 and 45,000 second-feet: extended beyond these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by applying

mean daily gage height to rating table.

Records good for open water, and fair for

periods affected by ice.
Discharge measuremenis of New River at Eggleston, Va., during the year ending Sept. 30,
1920.
Date. Made by— hgiag Y c}gi'sg-e.
Feet. Sec. -ft
May 24 Peterson and BlgWOOd ................................................... 3.70
June 25 | B. L. BigWo0d. . conunnniiniieiiiiiiieitiiasenenascseomeecenannranaens 4.38 3 340

NoTE.—No discharge measurements were made during the year ending Sept. 30, 1919.
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Monthly discharge of New River at Egglestc:in, Va., for the years ending Sept. 30, 1919
and 1920.

{Drainage area, 2,920 square miles.]

{ Discharge in second-feet.
Run-off in
Month. ! :
Maximum. | Minimum. Mean. Peﬁ&gare inches.
1918-19.

7,140 2.45 2,82

5,500 1.88 2,10

7,460. 2.55 2,94

8,210 2.81 3.24

5,810 2,00 2. 08

6,130 2.10 2,42

5,200 1.78 1.99

7,580 2 60 3.00

5,170 .77 1.9%

4,330 1.48 1.71

2,340 . 801 .92

1.510 .517 .58

5,540 1.90 25,78

2,130 .729 84

1,660 . 568 .63

3,090 1.06 L2

2,570 . 880 1.01

3,330 1.14 1.23

5,170 1.77 2.04

5,760 1.97 2.20

2,750 .942 1.09

3,410 1.17 1.30

060 . 705 .81

4,970 1.70 1.96

s .990 1.10

3,310 1.13 15.43

EKANAWHA RIVER AT LOCK 2, MONTGOMERY, W. VA,

LocatioNn.—At Lock 2, three-fourths of a mile below Chesapeake & Ohio Railway
station at Moutgomery, Fayeite County. XMorris Creek enters on left about 300
feet below the gage.

DRAINAGE AREA.—8,470 square miles.

RECORDS AvAILABLE.—June 22, 1915, to September 30, 1920. Upper and lower gages
at the lock have been read since December, 1887, under the direction of the
United States Engineers Corps.

Gage.—Upper gage at lock, vertical and inclined staff on right bank, short distance
above upper lock gates; vertical section fastened to land wall of lock, inclined
section at upstream end of paved slope; read by George Meyers, lockmaster. A
chain gage fastened to downstream handrail near center of toll bridge at Mont-
gomery is used in referring water surface at Lridge when making discharge meas-
urements.

DiscaARGE MEASUREMENTS.—Made from bridge at Montgomery or by wading on
the crest of the dam.

CHANNEL AND CONTROL.—One channel at all stages; straight for 300 feet above and
800 feet below bridge. Bed of river composed of rock, sand, and mud. The
dam at Lock No. 2 is control for all stages, as there is a fall of about 2 feet at the
dam at the maximum stage. Except for the leakage through the dam and lock,
point of zero flow is at lowest point in crest of dam, which is 17.9 feet above zero
of upper gage.

EXTREMEsS OF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 38.6 feet at 5 p. m. January 2; minimum stage, 18.50 feet at 7 a. m.
October 12.

Maximum stage recorded during the year ending September 30, 1920, 34.4
feet at 5 p. m. December 7; minimum stage, 18.90 feet at 7 a. m. October 4.

Highest stage recorded occurred May 23,1901, at 6 a. m.; upper gage 49.65 feet;
lower gage 47.70 feet (discharge, about 250,000 second-feet).

IcE.—Stage-discharge relation not affected by ice.
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LeakaceE.—At about gage height 19 feet on upper gage, leakage through the dam
amounts to about 500 second-feet. Leakage through the lock gates as determined
in September, 1917, amounted to about 110 and 260 second-feet, depending upon

which of the two gates was closed.

Accuracy.—Stage-discharge relation practically permanent except as may be af-
fected by change in leakage through lock and dam; not afiected by ice. Daily
discharge not, computed because no discharge measurements have been made
since 1917. Gage read twice daily to hundredths. Records good.

CooPERATION.—Bage data furnished by United States Engineer Corps.

Daily gage height, in feet, of Kanowha River, at Lock 2, Montgomery, W. Va., for the
years ending Sept. 30, 1919 and 1920.

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

19.38 | 30.10 | 22.15 | 27.05 | 21.40 | 23.40 | 22.55 | 21.45 | 21.45 | 21.80 | 20.22 | 20,48

19.18 | 25,95 | 21.80 | 37.20 | 21.30 | 23.60 | 22.35 | 22.30 | 21.25 | 21,30 | 21.30 | 20.12

19.25 | 23.85 | 21.25 | 34.60 | 21.00 | 23.45 | 21,70 | 24.50 | 21.20 | 20.85 | 21.70 [ 19.85

119.50 | 22.75 ( 20.95 { 29.70 | 20,85 | 22.80 { 21.40 | 23.40 | 21.10 | 20.58 | 20.78 | 19.68

19.10 | 22.10 | 20.80 | 26.40 | 21.20 | 22.35 | 21.30 | 22.60 | 20.82 | 20.42 | 20.48 | 19.68

19.25 | 21.80 | 20.65 | 24.50 | 21.10 | 22.60 | 21.30 | 22.00 | 20.50 | 20.35 | 20.28 | 19.65

19.25 | 21.15 | 20.48 | 23.40 | 20.95 | 23.00 | 21,40 | 21.70 | 20.30 | 20. 20,22 | 19.38

19.22 | 21.05 | 20.42 | 22.90 | 20.85 | 22.90 | 21.10 | 21.70 | 20.45 | 20.95 | 20.15 | 19.22

19.18 | 20.65 | 20.45 | 22.70 | 20,72 | 22.60 | 20,85 | 21.80 | 20.35 | 20.90 | 20.02 | 19.12

19.05 | 20.55 | 20,80 | 22.15 | 20.75 | 23.20 | 20.75 | 24.70 | 20.12 | 20.62 | 19.88 | 19.15

19.52

19, 58

19,48

19.38

19.25

19.18

19.10

19.10

19.08

19.12

19.10

19.10

19,18

19,55

19.55

19.45

19,35

19.28

19.25

19.12

20.62

20.25

3 19,98

5 20.00

3 . 19.70

19.80 | 23.70 | 23.40 | 24.90 | 20.58 | 26.10 | 22.00 | 19.10 | 19.58

20.00 | 22.75 | 23.80 | 24.40 | 20.40 | 25.80 | 21.40 | 19.08 | 19.68

20.15) 22,10 | 22,55 ) 24,50 | 20.55 | 23.30 | 21.60 | 19.08 | 19.50

22.50 | 21.55 | 21.70 | 23.85 | 21.20 | 22.20 | 21.20 | 19.25 | 19.48

23.20 | 21.40 | 21.65 | 23.50 | 21.30 | 21.35 | 20.88 | 19.40 | 19.52

23.05 1 22.35 | 21.30 | 23.10 | 21.00 | 21.00 | 20.45 | 19.32 | 19.45

22.10 ' 22.25 | 21.25 | 22.50 | 20.85 | 20,60 | 20.28 | 20.05 | 19.70

21.40 | 22.00 | 26.40 | 22.10 | 22.05 | 20.40 | 20.58 | 20.65 | 19.75

20.98 21.70 | 26.90 | 22,40 | 23.30 | 20.18 | 20.55 | 20.05 { 19.65

20.52 | 21.60 | 25.50 | 22.25 | 22.80 | 20.08 | 20.80 | 20.30 | 19.35

20.28 21.60 | 24.10 | 21.60 | 21.95 | 20.10 | 20.38 [ 21.20 | 19.62

20.30 ' 21.15 | 25.00 | 21.55 | 21.40 | 20.25 | 20.15 | 21.50 | 19.55

20,32 20.88 | 25.05 | 21.20 | 21.05 | 20.38 | 20.02 | 21.00 | 19.78

20.05 20.90 | 26.40 | 21.20 | 20.72 | 20.40 | 19.82 | 20.72 | 19.52

20.00 20.88 | 31.10 | 21.70 | 20,62 | 20,22 | 19.78 | 2L.75 | 19.32

20.75 | 20.82 | 28.00 | 23.20 | 20.65 | 20,80 | 19.70 | 22.90 | 19.25

27,70 + 21.30 | 25.35 | 24.30 | 21.00 | 22,40 | 19.95 | 22.70 | 19.42

31.80 , 23.30 | 23.85 | 23.80 | 20.88 .80 | 19.85 { 22.20 | 19.35

30.25 | 24.00 | 23.15 | 22.70 | 20.88 | 21,95 | 19.62 | 2L.85 | 19.10

20.30 | 24.15 | 22.30 | 21.85 | 22.50 | 21.05 | 19.65 | 21.30 19.08

26.55 23.40 | 21.98 | 21.40 | 22.40 | 20.85 | 19.78 | 2L.00 | 19.85

24.40 1 22,45 | 21.70 | 21.40 | 21.80 | 20.38 | 19.65 | 20.50 | 20.32

23.30 | 21.90 | 21.45 | 21.35 | 21.50 | 20.05 | 19.58 | 20.62 | 20.

22.30 , 21.40 | 21.45 | 21.35 | 21.05 | 20,05 | 19.45 | 21.15 | 20.40

21.80 |....... 21.10 | 20,72 | 19,78 | 19.40 | 21.00 | 20.28

21,50 |.. .98 |.....o. 20.60 |....... 19.32 (3
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GREENBRIER RIVER AT ALDERSON, W. VA,

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

DRAINAGE AREA.—1,340 square miles.

RECORDS AvatLABLE —July 30, 1895, to June 30, 1906; May 10, 1907, to September
30, 1920.

Gage—Chain gage attached to downstream side of bridge near center of second
span from left side of river; read by W. J. Hancock, and W. C. England.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

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

ExXTREMES OF STAGE.—Maximum stage recorded during year ending September 30,
1919, 16.3 feet at noon January 2; minimum stage, 2.07 feet at 6 p. m. September 19,

Maximum stage recorded during the year ending September 30, 1920, 14.0 feet
at 6 p. m. December 7; minimum stage, 2.0 feet at 7. a. m. September 24.
1895-1920: Maximum stage recorded, 22 feet during night March 13-14, 1918;

minimum discharge, 46 second-feet September 30 to October 6, October 17, 24,
27-31, November 7, 10, and 11, 1904.

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

Accuracy.—Stage-discharge relation changed during 1918; new rating curve not fully
developed. Gage read to hundredths twice daily.

Discharge measurements of Greenbrier River at Alderson, W. Va., during the year ending
Sept. 30, 1920.

Gage Dis-
Date. Made by— height. | charge.
Feet. Sec.ft.
May 21 | Peterson and Bigwood........oouieieeveeuetenienenenaecanccaccenaoeaeas 3.36 1,
June 23 | B. L. BigWOOA. < eu.enn i iieaeeearaccsaaeneaasnannennesasasnesonnes 3.77 2, 400

Nork.—No discharge measurements were made during the year ending Sept. 30, 1919.

Daily gage height, in feet, of Greenbrier River at Alderson, W. Va., for the years ending
Sept. 30, 1919 and 1920.

Nov. | Dec, | Jan. | Feb. | Mer. | Apr. | May. | June.| July. | Aug. | Sept.
6.82 | 4.14| 8.48 | 3.42| 4.50! 3.97| 3.36| 3.16 3.58| 2.73 2.53
507| 3.81|1590 3.22| 5.25| 3.74| 5.72| 3.42; 3.30| 3.38 2.77
4,12| 3.64|10.38| 3.14| 4.65| 3.55| 512 3,16: 3.11| 3.26 2.64
3.65| 3.41| 6.66| 3.16| 4.25 3.43| 4.39| 3.00, 3.08| 2.98 2.48
3.45| 3.32| 5.08| 3.22| 4.00] 3.40| 3.99| 2.8 2.88| 2.81 2.39
3.35| 3,200 4.56| 3.14! 409 3.35! 3.73| 2.84 ' 2.80| 2.84 2.31
3.23| 3.00| 4.26| 2.98] 4.27| 3.27| 3.58| 2.77| 3.99| 3.00 2.24
3.16 | 3.05| 406 2.96| 4.13| 3.19| 3,62 2.74 | 4.00| 2.84 2.22
3.06 | 3.01| 3.81] 2.93| 4.23] 3.13| 5.20| 2.70 | 4.53| 2.73 2.17
2.97| 3.08| 3.641 2.91! 517 | 3.08| 812 2.64| 3.10| 2.64 2.21
2.91| 3.64 | 3.41| 2.80| 4.80] 3.12| 7.04 | 2.65| 2.89) 2,54 2.23
2.86| 4,56 3.44| 2.75| 4.33| 570 5.32| 2.77} 2.80) 2.53 2.21
2.80 | 4.57| 3.40| 2.86| 4.00| 5.10| 4.52 | 2.82| 3.24 | 2.53 2.25
2.75| 4.20| 3.86| 3.26| 3.79| 4.40| 4.29 | 2.84) 4.04) 2.97 2.17
2,60 | 7.14 | 3.42| 3.67| 3.63| 4.03| 4.66| 2.83| 4.65| 2.88 2.19
. 2.72| 6.44| 3.41| 3.67| 3.47| 3.70| 4.59| 3.05| 58| 271 2.18
.34 | 2.73| 4.890| 3.40| 3.50| 3.37| 4.55| 4.24| 3.26| 6.83| 2.62 2.14
.34 | 3.15| 4.46 | 4.61| 3.37| 3.45| 4.76| 4.42| 3.82| 517 | 2.61 2.12
.29 | 3.72| 4.01| 6.38] 3.27| 3.65| 4.27| 4.18| 3.76 | 4.61 | 2.58 2.08
.34 | 3.72) 3.76 | 5.28| 3.21| 3.71| 3.895| 3.96 | 3.34| 7.83| 2.51 2.12
2.36 | 3.53| 3.58| 4.58 | 3.17| 3.60] 3.73| 4.49 | 3.56| 5.93| 2.51 2.13
2.46 | 3.42 591 | 4.21| 3.31| 3.47, 3.57| 4.8 3.74 | 513} 2.47 2.16
2.50 1 3.25, 8.99| 4.14) 400} 3.37 3.45 4,42} 3.30 | 4.8 | 2.4L 2.20
2.63 | 3.14 | 5.97| 7.41 ) 4. 43| 3.33! 3.43] 4.12| 3.15| 4.79| 2.37 2.22
2.79 | 3.02' 518 6.26| 4.25| 3.23| 3.38| 576! 4.62! 4.02| 2.35 2.23
526 2,04 4.8 | 4.98! 593| 3.16| 3.35] 559 | 579 3.67| 2.36 2.22
513 | .2.92 | 4,48 | 4.44| 5.55] 3.42| 3.26| 4.48) 7.84 3.33 ) 2.45 2.36
4,22 2,99 4.11 | 4,06 | 4.55| 7.73| 3.21| 410| 6.09| 3.15| 2.32 2.25
3.8 | 516 3.8 . 3.79| 4.79| 3.03| 2.25 2.21
1 417 | 4.76 ] 3.61 3.53| 3.99| 2.91] 2.24 2.14
1115 |....... 3.64 3.34 |....... 2.8} 2,31 feeeenns
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Daily gage height, in feet, of G’feenbrier River at Alderson, W. Va., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. [ Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. |Sept.
1919-20.

1.... 2.10) 2.8 | 3.70| 2.91| 3.46| 3.42( 3.28| 3.42( 2.8 | 2.50| 2.23| 2.55
2.. 2.05| 6.30| 3.50: 2.83! 3.31| 3.35| 5.18| 3.38| 2.81| 2.56| 2.25 2.49
3.. 2.06 | 55¢| 3.36| 2.8 | 3.27| 3.29| 598 | 3.44| 2.78| 2.71| 2.23 2.42
4.. 2,13 | 4.32] 3.24| 3.01 | 3.89| 3.27| 4.8 | 3.33| 2.84| 3.8 | 219! 2.38
F R 2.05| 3.80| 3.07} 2.96| 409 | 3.50 | 570 3.28| 4.45| 4.02 ) 2.18 2.33
2.08| 3.50| 3.27| 2.79| 401 | 532 6.10| 3.15| 6.58| 3.38 | 2.16 2.27
2.10| 3.27|10.32 1 2.84| 3.75| 4.40| 548| 3.09| 4.72| 3.09 | 2.25 2.26

2.17| 3.08]10.52| 2.94| 3.56{ 3.94| 518 3.15| 4.04( 2.99; 2.21 2.24

2.08]| 2.94| 6,20 3,51 3.43) 370 506| 3.22| 3.6L| 2.96| 2.15 2.24

2.08| 2.8 | 564| 503) 3.39 3.60 | 4.95| 3.22| 3.38 | 2.82| 2.27 2.21

2.08| 2.8 | 540 4.76| 3.69 | 3.44| 4.70| 3.15| 3.18 ] 2.73 | 2.38 2,21
2.32| 2.77| 472 | 4,11 | 3.83| 3.52| 4.32| 3.08| 2.95| 3.16 | 2.43 2.22
2.77| 2.75| 44 3.73| 3.73| 6.20| 418 3.10| 2.82 | 3.48( 2.44 2.22
2.85( 2.75( 580 | 3,631 3.75| 7.08} 4.68| 4.95| 2.76 ! 3.23| 2.51 2.22

2,76 2.73| 514 3.25| 3.76| 525| 426 430 2.72| 298| 3.13 2.19

2,81 | 2.70| 4.60 | 3.09| 3.690| 4.56| 3.95( 3.80 | 2.78| 2.85| 2.93 2,16

. 2,78} 2,69 4,18 | 3.26| 3.59| 525| 3.76 | 3.6L 270 2.76 [ 2.70 2.15

2.83| 2.61| 3.8} 3.02| 3.53| 6.02| 3.58| 3.41| 2.60 | 2.69 | 2.67 2.12

2.73| 2.56| 3.61| 3.21| 3.49| 818 | 3.45| 3.30 | 2.68| 2.80 | 3.24 2.09
2.68| 2.55]| 3.46| 2.83 | 3.31|10.41 | 3.92! 3.25| 3.42| 2.65| 3.52 2. 06

© 2,56 2.62| 3.20| 3.15| 3.21| 6.65] 500 3.38! 4.58 | 2.56 | 5.08 2.05

2.50 | 2.49| 3,13 | 7.41| 3.41| 518 6.45| 3.55| 4.28| 2.52| 4.03 2.03

2.59| 2.51| 298| 831| 4.31| 4.55| 522| 3.42| 3.78| 2.47| 3.60 2,02

3.50| 2.57| 3.01| 849 | 526 4.20| 450} 3.32{ 3.36| 2.37| 3.32 2.02

4.38| 2,62 | 3.11; 9.49| 523 | 3.96| 4.05; 3.33| 3.13| 2.39| 3.15 2.13

3.87| 2.66| 3.09| 6.26| 451 3.82| 3.82| 3.42| 2.92| 2.69 | 2.96 2.15

3.4 4.27| 2.98| 4.93| 401 | 3.78| 3.78| 3.48| 2.76| 2.57 | 2.80 2.18

3.22| 467 3,03 | 439| 3.73| 3.68| 3.72| 3.3¢| 2.71| 2.53| 2.70 2.30

3.05| 4.04)| 3.06| 4.03 | 3.59| 3.58| 3.66| 3.20| 2.62| 2.47| 2.60 2.24

2.85| 3.80| 2.98| 3.76(....... 3.44| 3.55| 3.08| 2:56| 2.35| 2.58 2.31

2,75 ... 2.88 | 3.63 |....... 3.32....... 2.97 [i...... 2.27 | 266 |.......

lgl‘zloo'rE.—Stage-discharge relation may have been slightly affected by ice dﬁring January and February,

LITTLE COAL RIVER AT McCORKLE, W. VA,

Locarron.—At McCorkle, Lincoln County, on Coal River branch of Chesapeake &
Ohio Railway. Cobb Creek enters river on left about 400 feet lbelow station.

DRAINAGE AREA.—375 square miles (measured on topographic maps).

REecorps avamapre.—July 23, 1915, to September 30, 1920.

GaeE.—Vertical and inclined staff on left bank just below McCorkle Hotel; read by
F. M. Priestly.

DiscHARGE MEASUREMENTS.—Made from cable 40 feet above inclined section of
gage or by wading.

CHANNEL AND CONTROL.—One channel at all stages; slightly curved above and below
cable section. Bed of stream composed of loose sand; but control is probably
fairly permanent. Flow of Cobb Creek affects stage at gage and should be included
in station. '

ExTREMES OF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 16.3 feet at 8 a. m. January 2; minimum stage, 1.34 feet September 8
and 9.

Maximum stage recorded during the year ending September 30, 1920, 22.0
feet at 11.30 a. m. December 7; minimum stage occurred sometime between
August 2 and 22, or September 2-8 when water was below gage.

Highest known flood August 9, 1916, reached a stage of 28.57 feet (discharge,
roughly, 24,000 second-feet).

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

Accuracy.—Changes in stage-discharge relation may be caused by floods; ice effects
during part of December, 1919, and January, 1920. Gage read to half-tenths
twice daily.

CooreErATION.—Base data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since June 7, 1917.
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RACCOON CREEK BASIN.
RACCOON CREEK AT ADAMSVILLE, OHIO.

LocaTion.—About 200 feet above covered highway bridge at Adamsville, Gallia
County, 5 miles southwest of Hocking Valley Railroad station at Bidwell.
Indian Creek enters on right 1} miles above station. ’

DRrRAINAGE AREA.—H37 square miles (measured on topographic maps).

RECORDS AvAILABLE.—June 25, 1915, to September 30, 1920.

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

DiscEARGE MEASUREMENTS.—Made from covered highway bridge or by wading.

CHANNEL AND coNTROL.—Straight for about 500 feet above and 600 feet below bridge.
Bed of stream composed of mud, sand, and gravel. Principal control at ruins
of old mill dam 1,200 feet below bridge; probably permanent.

EXTREMES OF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 16.15 feet at 5 p. m. January 2: minimum stage, 1.79 feet at 5 p. m.
October 12.

Maximum stage recorded during the year ending September 30, 1920, 21.10
feet at 5 p. m. April 21; minimum stage, 2.00 feet at 5 p. m. August 11.

1915-1920: Maximum stage recorded 21.10 feet at 5 p. m. April 21, 1920; mini-
mum stage, 1.75 feet at 7 a. m. September 26, 1917 (discharge, 18 second-feet).

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

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

Accuracy.—Stage-discharge relation practically permanent; affected by ice part of
‘December, 1919, and January and February, 1920. Gage read to hundredths
twice daily.

CooPerATION.—Base data furnished by United States Engineer Corps.

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

September 30, 1919 and 1920.

Daily gage height, in feet, of Raccoon Creek at Adamsville, Okio, for the years ending
Sept. 30, 1919 and 1920.

ERBER S28NE S5BY¥E 2YBR8 IESEN JIN2S

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.02| 266 2.85 8.8 | 3.54| 4.18| 3.18| 4.8 | 432 2.40| 3.25 2.
2,04 | 2,48 2.60 1568 | 3.13| 411 3.69| 6.18| 4.23 | 2,39 | 2.98 2.
1.98 | 230 | 29311531 3.00| 425! 4.32| 6.46| 502 2.28 | 2.58 2.
1.95 | 2.28| 2.92|14.56 | 3.13 | 4.40 | 4.08| 6.33| 538 | 2.54 | 2.54 2,
2.00| 2.36| 2.8012.56 | 3.09 | 5.8 | 3.83 | 593 | 4.88| 2.22 ) 2.4 2.
1.08 | 236 273 | 7.21 | 3.02| 6.19 | 3.38| 552 | 463 226 242 3.
192 2.18| 2.72| 591 | 2.94| 578 3.18| 524 | 416] 2.33| 2.34 3.
2.04| 204 2.60) 471 2.8 | 535 2.98| 4.63 | 4.00| 2.32| 2,38 2,
1.93 | 204 | 415 4.18| 2.77]10.20| 2.90|10.78 | 3.73 | 218 240 3.
1.86| 1.96| 8.80| 3.93| 2.77|11.83 | 2.83(13.23 | 3.31| 2.42| 2.40 4,
1.81] 1.9610.02| 3.68 | 2.76 | 10.78 | 2.85|12.94 | 3.24 | 2.28| 2.4 4,
1.80 | 1.94| 872 3.28| 2.72( 9.28 | 3.11 /10.62 | 3.20 | 2.34| 2.56 3.
1.96( 1.98 1 804 | 413 298| 7.8 | 3.28 | 9.48| 3.22| 3.48| 3.08 2,
1.90 | 2.02| 876 | 4.63| 3.00| 544 | 3.45| 858| 3.12| 4.02| 6.42 2.
1.92 | 2.08|10.68 | 4.13 | 3.48| 580 | 3.50| 7.10| 3.18| 3.96 | 7.06 2.
1.91 | 222 9.36| 3.74 | 4.02| 6.08| 4.56| 6.8 | 3.38 | 4.52| 8.04 2
1.84| 2.36 | 838 3.60| 404 523} 5.08| 6.40| 3.38| 420 7.34 2.
1.89| 2.8 | 7.10| 3.48 | 3.8 | 511 | 4.68( 6.12| 3.28| 3.70{ 7.54 2.
1.93| 3.65| 6.42| 3.42| 3.74| 520 | 4.18} 5.98| 3.00| 3.8 | 850 2.
2.03 | 426| 595| 3.40| 3.62| 50t 3.97| 58| 3.12| 3.78| 9.00 2.

0! 453 | 528 3.33| 3.58| 544 3.62| 6.36| 3.29| 3.54| 828 2.
0] 421 | 6.01| 3.16| 428, 506 3.46| 6.40| 3.10! 3.18| 6.92 3.
2! 408! 7.39| 8.76 | 3.92| 4.70 | 3.30| 6.00 | 2.74 | 2.98 | 4.22 4.
3.90 | 9.43 ) 548 4.00) 411] 3.40) 5.8 ) 2.90| 3.01) 3.80 4.
3.77 | 842 7.48] 4.28} 3,90 | 3.34| 562| 2.8 | 3.24| 2.75 3.
3.62| 6.16 | 6.36 | 4.16 | 3.51 { 3.40| 510} 2.68| 2.8 2.40 3.
3.61 | 5.58| 4.96| 4.12| 3.88| 3.4 4.92| 270 268 216 2.,
3.41 | 5.08| 4.48| 4.23| 3.90 | 3.6% 4.8 | 2.89| 2.50| 2.22 2,
3.24 1 4.66| .4.46 3.73 | 3.58! 4.76 | 2.53 | 2.38| 235 2.
3.14 | 4.38| 4.4 |. 3.281 3.98| 4.58) 2.42| 2.35| 2.35 2
....... 4.18 | 4.00 3.38 |....... 4d0i ... 2761 2,94 .......

22926—24—wsp 503——9
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Daily gage height, in feet, of Raccoon Creek at Adamsville, Ohio, for the years ending
Sept. 80, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May. | June.| July. | Aug. |Sept.
2,52 | 8.28|12.8 | 3.70| 4.32| 4.75| 450 | 6.70| 4.52 | 4.8 | 3.56 | 2.75
2.50 | 11.31 3.58 | 4.22| 4.74| 4.52} 6.42 | 442 | 505 3.53 2.14
2.41 111,42/ 510 3.67 | 572 | 4.68| 448} 6.20 | 4.54) 512 ) 3.39 2.12
2.46 { 10.76 20| 3.64| 7.68| 4.64| 4.56 | 5.96| 7.82| 5,24 | 3,04 2.15
3.781 9.97§ 4.02| 3.32| 810 | 497 | 4.8 | 58| 9.00]| 4.60| 2.63 2.14
4,40 9.02| 4.53 | 3.98{ 6.68 | 538| 4.58) 5.8 | 576 | 418 2.42 2.16
3.86 | 7.3817.24 | 4.22 | 4.20| 6.81 | 4.62| 554 417 | 431 ] 239 2.16
3.26| 6.02116.80 | 9.66 | 415 5.11 | 4.66| 549 | 3.36 | 5.02| 2.48 2.12
2.94| 6.00|17.13 | 12.85 [ 4.62| 4.84| 4.80| 5.44| 3.22| 502 | 2.30 2,25
2,881 5681516 | 12.00 | 514 | 490} 4.64| 510 | 3,19 4.82| 2.45 2.36
2.821 5,28 11400 |10.14 | 5151 508 | 4.62| 4.98| 3.16| 4.81 | 2.05 3.51
2.79 | 4.86|13.32] 6.28| 542 7.12| 4.58| 5.88| 3.15| 470 | 2.40| 6.48
3,56 | 4.42112,73| 4.48 540 | 801} 4.67| 9.50! 3.44 1 4.52| 2.70 7.32
4.30 | 3.92!13.08| 5.20| 5.26| 6.78] 4.72111.96 3.38 | 451 | 2.70 7.42
416 3.68 13.20| 6.14 | 513 | 598 | 4.72| 9.10| 3.36 | 6.05( 2.65 7.25
4,181 3.70 | 13.65| 5.04| 511 | 570! 4.8 | 7.38| 3.42| 6.20 | 2.31 5.32
6,08 | 3.80}11.28 | 4.88| 4.90| 6,58 | 500 | 6.53 | 3.56 | 5.67| 2.12 4,14
560 3.36 ] 7.28) 4.84| 414 | 9.53 | 514 | 6.44| 3.60| 509! 2.70 4.02
4,16 298| 526| 4.88| 4.12|14.70| 6.66| 6.08| 3.62| 6.95| 2.68{ 3.72

3 2.95| 480! 5.8 ( 57615221418 5.94| 3.92| 6.78 | 2.52 3.70
2.84 | 4.64 | 7.68 | 7.54 | 13.8220.40| 578 | 570 6.12| 2.76 3.69
2.8 | 4.20( 9.30 | 9.52|12.48{20.57{ 568 7.11| 572 3.00| 3.64
2.70 | 3.88!10.06 | 11.17 | 9.14]19.40 | 5.68 | 6.72 | 504 | 2.93 3.63
2,69 | 8.78|15.15| 9.98 ! 7.38 | 16.68 | 5.42 | 6.26 | 4.42| 2.86 4.02
3.26 | 3.72(14.36| 843 | 6.04)|11.80 | 4.98| 6.08| 400 2.77 4.12

1506 | 3.70 {11.96 | 7.10| 530 846 4.96| 574 | 3.63| 2.70| 4.12
17,70 | 3.76 {10.03 | 6.20 | 4.84 | 7.62 | 4.90| 5.68| 3.20| 2.70 4,12
17.74 | 3.80f 7.11 | 508 | 460 | 7.53( 4.88| 4.84) 2.82 | 2.88 4,88
17.62| 3.60| 6.22| 4,99 | 459 | 6.83 | 4.68| 472 | 2.70 | 3.48] 495
16,351 3.50 | 4.88|....... 4.56{ 6.88 | 4.62| 4.52| 2.62| 3.8 4.8
....... 3.581 4.59 |.......] 456 |.......] 460 |.......] 276 3.88|.......

NoTE.—Stage-discharge relation affected by ice Dec. 14, 1919, to Jan. 26, 1920, and may be slightly
affected during parts of February, 1920.
GUYANDOT RIVER BASIN.
GUYANDOT RIVER AT WILBER, W. VA.

Locarion.—At site of Hutchinson Lumber Co.’s suspension bridge at Wilber, three-
fourths mile below Manbar, Logan County. Rich Creek enters river on left about
600 feet above station.

DRAINAGE AREA.—791 square miles (measured on map of West Virginia; scale,
1:500,000).

RECORDS AVAILABLE.—July 13, 1915, to September 30, 1920.

Gaee.—Vertical and inclined staff on right bank; read by Allie Smith. Vertical
section fastened to downstream corner of right timber-crib pier; inclined section
is about 10 feet downstream. Gage washed out by flood on January 28, 1918;
replaced March 6.

DiscHARGE MEASUREMENTS.—Made from cable installed between towers of former
bridge in February, 1916, or by wading.

CeANNEL AND coNTROL.—Channel straight for about 1,000 feet above and 500 feet
below station. Bed of river composed of solid rock, boulders, and mud; control
probably permanent. Point of zero flow, gage height 0.00 % 0.5 foot.

ExrrEMES OF sraeE—Maximum stage recorded during the year ending September
30, 1919, 17.0 feet at 5 p. m. January 2; minimum stage, 1.80 feet September 29
and 30.

Maximum stage recorded during the year ending September 30, 1920, 21.2 feet
at 5.45 p. m. March 20; minimum stage, 2.0 feet several days in Octobet, June,
July, and September.

1915-1920: Maximum stage recorded, 24.8 feet at 4 p. m. January 28, 1918;
minimum stage, 1.10 feet September 26, 1917.

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

Gage read to tenths twice daily; records fair.
CoopEeraTION.—Basge data furnished by United States Engineer Corps.

Accuracy.—Stage-discharge relation probably permanent except as affected by

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

September 30, 1919 and 1920,

ight, in feet, of Guyandot River at Wilber, W. Va., for the years ending Sept
30, 1919 and 1920.

Daily gage
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NoTE.~Stage-discharge relation probably affected by ice Dec. 15, 1919, to Jan. 25, 1920.



126 SURFACE WATER SUPPLY, 1919 AND 1920, PART IIL

GUYANDOT RIVER AT BRANCHLAND, W. VA.

Locariox.—At highway bridge at Branchland, Lincoln County. Fourmile Creek
enters river on left about 20 feet above bridge.
DrAINAGE AREA.—1,230 square miles (measured on map of West Virginia, scale,
1:500,000).
Recorps avamwasrLe.—July 8, 1915, to September 30, 1920.
GagE.—Chain gage fastened to handrail on upstream side of bridge mear center of
main span; read by John A. Broaddus.
DiscHARGE MEASUREMENTS.—Made from bridge or by wading.
CHANNEL AND cONTROL.—Bed of stream is composed of rock, gravel, sand, and mud
and is fairly permanent; character of control not determined.
EXTREMEs OF sTacE.—Maximum stage recorded during the year ending September
30,1919, 33.25feet at 5 p. m. January 2; minimum stage, 2.64 feet October 12 and 14.
Maximum stage recorded during the year ending September 30, 1920, 35.0 feet
night of December 7; minimum stage, 3.04 feet at 7 a. m. October 2.
1915-1920: Maximum stage recorded 39.24 feet at 7.20 a. m. Janpuary 29, 1918;
minimum stage, 2.64 feet, October 12 and 14, 1918.
Highest known flood previous to installation of gage reached a stage of about
44 feet by present gage.
IcE.—Stage-discharge relation affected by ice during cold winters.
Accuracy.—Stage-discharge relation may change during floods; affected by ice part
of December, 1919, and January, 1920. Gage read to hundredths twice daily.
CooPERaTION.—Base data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since March 17, 1917.

Daily gage height, in feet, of Guyandot River at Branchland, W. Va., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.02|10.68 | 4.40 | 12.64| 4.48 | 7.98| 7.84| 516 | 4.30| 4.51 ] 3.65 2.98
2.98] 6.42| 4.25|31.50 ] 432 6.8 | 7.04]| 9.84| 4.08| 410 4.12 2.91
2.94| 495 4.10 [ 28.85 | 4.22] 6.001 | 6.1210.32| 3.95| 3.8 | 6.67 2.93
2.88| 4.52| 3.98|15.00| 4.16 | 5.54| 5.61 | 7.82| 3.84 | 3.68 | 522 2.88
2.86 | 420 3.92| 9.25] 4.14 548| 528 6.45| 3.70| 3.62| 4.41 2.90
2.8 3.98| 3.84| 7.68| 4.14| 693 506! 558! 3.58| 3.52| 4.02 2.91
2.791 3.8 | 3.76| 6.82| 4.08 ) 890 4.8 | 519 3.48| 3.52| 3.72 2.91
2.76| 3.74| 3.68| 6.30| 4.05| 7.90] 4.72| 524 | 3.46 ) 3.4 | 3.60 2.89
2731 3.60| 3.621 6.08] 402! 802| 462! 556 3.45| 3.401 3.50 2.85
2.71 | 3.56| 3.62| 5.66| 4.00| 7.43| 4.5¢4| 6.20| 3.45| 3.56: 3.40 2.81
2.67 ) 3.46| 3.75| 548 | 3.96| 6.8 4.69| 6.58 | 3.41| 3.46 | 3.33 2.83
2.66 ! 3.44 | 4.83| 5.00| 3.90| 6.15) 7.39| 7.36 | 3.34| 3.38 | 3.27 2.80
2.67 | 3.42| 5.26| 4.96| 3.8 | 5.65| 7.66 | 6.21| 3.34| 3.45| 3.32 2.78
265 3.36| 5.12| 4.88| 4.06| 526 6.59| 552| 3.34| 13.46 | 3.36 2.78
2.76 | 3.32( 9.68| 535{ 4.22| 504 576 529 3.78|10.64 | 3.33 2.76
2.851 3.30 112227 5821 432 478 550 531 3.58| 7.70 | 3.28 2.77
2.87 | 3.34| 832| 6.10| 440 4.61 | 5.58| 5.36| 3.42|12.76 | 3.32 2.78

1292 3.41| 6.03| 598 4.40| 4521 538]| 5.43| 3.36' 10.46 | 3.31 2.79
2.94} 3.45| 5.12} 6.20] 4.38! 4.58| 5.15| 5.81 | 3.27| 6.78 | 3.38 2.97
2,98 3.50| 4.76| 6.20 | 4.42| 4.66}| 4.94.| 7.38}{ 3.82| 6.40 | 3.54 3.06
3.06 | 3.56| 4.40| 6.20 | 4.48 | 4.68| 4.77)|14.88 ) 3.75| 7.43| 3.53 2.86
3.19 ) 3.60| 4.35) 6.50 | 4.71| 4.62| 462,10.23 | 3.59| 6.00| 3.46 2.94
3.33| 3.69| 515 6.42| 502| 4.56| 4.60 | 7.82| 3.50| 508 3.29 2.99
3.44§ 3.77 515|118} 7.20| 4.48} 4.66 | 6.63 | 3.88{ 4.50| 3.22 2.92
3.52 | 3.82( 6.70 | 13.46 | 7.20| 4.36 | 466 9.69 ;| 4.06 | 4.13| 3.10 2.91
3.43! 3.76 | 6.20| 9.38| 8.91 | 4.28) 4.76| 11.88) 6.20] 3.98 ] 3.02 2.93
3.41) 3.66 | 5.12| 7.54|11.99 ) 4.88| 4.82|10.40| 9.07| 3.81 | 2.96 3.05
3.8 | 3.66 | 4.95| 6.09| 9.70 1437 477 7.50 | 7.60; 3.68| 2.92 3.16
3.971 3.75| 4.70| 546 |....... 12.98 | 470 5.69 | 6.16 | 3.60 | 2.89 3.09
433 4.05| 449 5.07 |. 8.65| 4.60| 502 524 3.48| 3.09 3.05

10.84 |....... 4.45| 472 T.85 {ooiaan 4.62 ....... 3.46 | 3.15|.......
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Daily gage height, in feet, of Guyandot River at Branchland, W. Va., for the years
ending Sept. 30, 1919 and 1920—Continued.

: -
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. gAug. ESept.
!
i
3.06| 9.38| 5.79| 4.481 5.36| 576 | 4.72| 5.49| 3.90| 3.61 | 3.18 | 3.50
3.05 | 28.65 | 5.38| 4.58) 5.10| 5.56| 804| 523 | 3.78) 3.68| 3.16 | 3.45
3.10 | 23.38 | 5.08| 4.61| 4.90 | 548 |17.66| 503 | 4.06 | 3.79 | 3.17 | 3.40
3.11 [ 10.61 | 4.84 | 4.48 | 4.90| 5.56 | 11.28 | 4.86| 4.3¢ | 4.04¢ | 3.16 | 3.36
3.20| 7.42| 472| 439 511 | 622 9.12| 4.67 | 11.06 | 479! 3.15| 3.31
3.28| 6.03| 7.30| 4.61| 540 | 6.95| 7.82! 4.5418.04| 4.68| 3.20| 3.29
3.29| 539[29.00| 506| 530 6.68( 892! 4.44 11.13| 431 | 3.20| 3.26
3.88| 5.10 {31.85 | 6.82| 5.22| 6.38| 8.01| 470 | 7.33| 4.18| 3.22| 3.21
4.12| 4.88{15.28|16.70| 509 | 598 | 7.8 | 582 | 58 | 4.26| 3.21| 3.19
3.95| 4.68}10.82 | 12.43| 5.04| 565| 7.52| 6.94| 524 | 442} 320 3.19
3.92| 4.50 | 11.00| 9.40 | 5.64| 535 | 6.42| 6.42| 4.76 | 4.22| 3.2%  3.19
4.28 | 4.54(10.28| 7.44 | 7.31| 530 | 5.84| 6.08| 4.44| 4.02] 339  3.91
5.55| 4.60 | 11.98 | 6.22| 7.32 1210 | 572 | 5.87| 4.20| 3.82| 3.52| 3.67
7.03 | 4.74 | 14.65 | 5.65] 7.02 | 20.52 | 5.52| 5.64| 4.12| 3.81| 3.3 3.61
5.70 | 4.69 | 13.98 | 5.22| 6.80  12.82 | 532 | 5.20| 4.06 | 3.81| 3.61| 3.54
7.32| 4.60]11.00] 5.06| 6.34]10.34 ] 512 4.80| 3.97 | 3.72| 3.56 | 3.48
10.48 | 4.52 | &.35| 5.12| 5.92|13.25| 502 | 4.62] 3.88| 3.62| 3.70| 3.39
7211 4.44| 7.001 4.98| 5.81 11498 | 4.94| 4.47] 3.80 | 3.53| 4.00. 3.33
579 4.38| 6.18| 4.92| 544 |18.32| 4.83 | 4.44| 3.78] 3.49| 3.99| 3.26
5.05| 4.28) 575| 4.85| 5.26 | 26.08 | 5.56 | 4.62| 4.76 | 3.43 4.24} 3.19
421 5.42) 7.11) 5521600 7.04| 48| 3.98| 3.40 4.40) 3.16
4.19| 520 2102 | 848 |10.52 | 7.62| 4.87 | 4.64| 3.44| 43¢] 3.1
4.20| 5.07(31.30 | 13.06 | 8.45| 7.74 | 4.74| 5.80 | 4.46| 4.09 , 3.08
416 | 4.92(30.10 12,05 | 7.22| 7.42| 4.60| 503 | 3.44| 390! 3.06
4.30 | 478(22.00]10.32| 6.36| 6.44 | 4.50 | 4.55| 3.39( 3.75, 3.06
6.71| 4.68|14.75| 8.70 | 5.99| 592| 4.40| 4.25| 3.40| 3.66: 3.20
7.60 | 4.58|10.40 | 7.10| 5.63 | 5.8 | 4.40| 4.02| 3.36| 3.58 | 3.14
8.05| 451 | 825| 6.32| 528 6.05| 4.35| 3.8 | 3.26| 3.53 | 3.42
7.48 | 4.46) 6.80| 590 504 6.14 | 429 | 3.76 | 3.22 | 3.74 ! 3.25
6.62| 4.48| 6.16|....... 485 | 5.8 | 412| 3.67| 3.23| 3.61 | 3.49
[OU 4.447| 5.68 |....... 4.68 |....... 4.02 |....... 3.21 ¢ 3.53 |.......
+ H

Nore.—Stage-discharge relation probably affected by ice Dec. 20, 1919, to Jan. 10, 1920.
MUD RIVER AT YATES, W. VA,

LocaTtion.—200 feet above highway bridge at Yates, Cabell County, 2 miles above
Howell mill dam, and 15 miles from Huntington.

DRAINAGE AREA.—318 square miles (measured on topographic maps).

Recorps avammasBLe.—July 19, 1915, to September 30, 1920.

Gage.—Vertical and inclined staff on left bank; read by C. J. McDonie.

DiscHARGE MEASUREMENTS.—Made from single-span steel highway bridge below
gage.

CHANNEL AND CONTROL.—One channel up to high stages, when right bank is over-
flowed around right abutment; straight for about 50 feet above and 75 feet below
bridge. Primary countrol at ford, about 100 feet below gage; fairly permanent.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 20.0 feet at 10 a. m. June 27; minimum stage, 1.06 feet October 6 and 7.

Maximum stage recorded during the year ending September 30, 1920, 17.85

feet between midnight and 6 a. m. January 10; minimum stage, 1.45 feet at 5.30
p. m. October 7.

Highest flood known reached a gage height of about 23 feet by present gage.
Ice.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation probably permanent; affected by ice part of

January, 1920. Gage read to hundredths twice daily.

CooPERATION.—Base data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since May 29, 1917.
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Daily gage height, in feet, of Mud River at Yates, W. Va., for the years ending Sept. 30,

1919 and 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

2.32 | 13.05 | 2,94 5.46 | 3.64 | 564 | 2.90( 3.30; 2.8 3.32
2.25|17.90 | 2.80 | 4.80| 3.24| 6.44| 2,70 3.02| 2.88 2.60
2,16 ( 17.35 | 2.7 4.06] 3.06 | 500 | 2.56 | 2.8 | 2. 2.34
2.14110.83{ 2.76 | 4.8 | 2.95| 412 | 2.48{ 2.66 | 2.36 2.15
2.06| 6.15] 2.74 | 530| 2.90| 3.64| 2.44] 2.57 ) 2.22 2.06
2.05| 4.46| 2.64| 6.50 | 2.82| 3.36| 2.40 | 2.54| 2,14 2.02
1.99 | 4.22| 2.58| 565| 2.73| 3.82| 2.32| 2.47| 2.60 1.95

1.99 | 4.42 | 2.56 | 4.74| 2.69| 4.8 | 2.30} 2.35| 2.70 1.
1.95| 5.25| 2,52 7.60| 2.84| 7. 2,30 | 2.28 ) 2.16 1.88
2.26 | 4.62 | 2.47 | 5.47|.2.81(13.92 | 2.22} 2.24| 2.03 1.88
2,90 | 4.15] 2.30| 4.54| 4.00| 7.60| 2.18¢ 2,19 | 2.02 2.54
4.74 | 3.67| 2.34| 4.04! 4.58) 506 2.12| 2.13 | 1.97 2.80
3.66 | 3.46 | 2.62| 3.73 | 4.08| 4.22| 2.22| 5.48| 1.90 2.35
3.40 ) 3.60| 4.05| 3.51| 3.5¢4| 3.77| 2.32| 500 1.88 2.18
835 4.75| 4.48| 3.36| 3.30| 3.56| 8.95| 3.13| 179 2.02
6.021 4.98| 4.68{ 3.25| 3.42| 3.26| 4.18( 588 | 1.94 1.93
3.95| 4.37( 3.95| 38.20| 4.37| 3.39| 3.08( 5.62| 1.98 1.84
3.34| 430 3.69 | 3.20| 2.8 | 3.28| 2.70| 3.42| 2.08 1.64

3.00 | 4.24| 3.58| 3.22 3 317 2.56| 4.99 | 2.07 1.

2.79| 4.16| 3.24| 3.18| 3.16 | 758 2.33| 6.05] 2.12 1.
2.69| 3.8 | 3.04| 3.06| 3.03|11..55| 3.8 | 3.95| 2.03 1.58
4.00 | 3.52| 2.98| 2.94| 2.92| 6. 4,02 | 3.16 | 1.90 1.74
6.05| 410! 2.80| 2.82| 872 4.78| 3.16| 2.78| 2.28 2.04
565| 9.80| 3.18| 2.76 | 7.40| 5.50 | 3.60| 2.56 | 2.14 2.44

570 | 6.05| 478! 2.70| 560 9.35| 586 242 2.08 2.
4.45 | 4.58) 6.32| 2.66| 4.17! 842}13.90| 2.32| L96 2.28
3.48 | 4.20] 6.30| 4.0¢| 3.71] 5101830 2.22| 1.88 2.12
3.16| 3.7 | 5.6 8.01 | 3.40| 4 12,35 2.46 | L.70 2.04

2.98 | 3.49 ..| 518 3.50 | 3.62 60| 2.52| 162 1.
2.84 | 3.26 4.24| 3,94 3.26| 3.90| 2.18| 1.59 1.84
3.80 | 3.08 374 |....... 3.01 |....... 2,12 | 2.60..... ..
1 1.76] 9.18| 4.32| 3.76 | 3.68) 4,05} 3.01| 3.5 | 2.22| 2.38( 1.92 175
2 1.73 | 15.70 .83 | 3.70 3.47| 464 3,64 3.44| 3.72| 3.88| L4 1.58
3 1.78{13.35| 3.56| 3.50| 3.43| 502] 3.80 | 3.25| 7.05| 544} 1.73 1.66
4 1.65| 6.39| 3.32| 3.38] 3.64| 554 ] 3.73| 3.07| 4.75| 3.38{ 1..72 L.64
5 1.62| 4.58| 3.18 | 3.20] 3.82| 7.58| 4.90| 2.95| 9.50 | 2.68| 1.79 1.58
6 1.76 | 3.90| 4.25| 3.00! 3.62| 6.19) 4.24| 2.8} 700 2.46]| 1.72 1.53
7 1.50 | 3.61114.60| 2,98 | 3.44| 4.76 | 6.60 | 2.80 4.49| 2.42} 1.69 1.50
8 1.50 | 3. 1588 | 6.76 | 3.32| 4.34| 6.25] 2.70| 3.64 | 2.71| 178 1.60
9 1.59 9.90 | 16.92 | 3.22) 3.92) 4.86| 2.56| 3.21| 2 1.92 2.06
10, 1.64 | 3.22| 7.32(14.40| 3,44 | 3.88| 4.14 | 2.48( 2.94| 3,62 | 2.25 2.03
1.82 3.78| 3.90| 3.76 | 2.82| 2.73| 3,66 | 2.22| 2.45
3.94| 4.60| 3.50| 3.18] 2.62| 3.37| 2.28| 3.8
3.78] 6.42| 3.95| 9.77 ) 2.62| 3.04 | 2.30 3.22
4,20 | 6.78 .86 | 9.85| 2.621 2,46 2,28, 2.78

4.12 | 5.56 .60 | 7.30| 2.51 ] 2.34| 2.28 .
3.8 | 5.45| 3.34| 4.8 | 2.70; 2.15| 2.26 2.54
3.52110.25| 3.33| 3.74| 2.78 | 2,08 2.12 2.38
3.48 | 7.20| 3.24| 3.67| 2.42| 2.05| 2.05| 2.22

3.63 | 12.70 | 3.14 | 3.59 | 2.40| 2,02 | 192 2.
3.56 | 14.95 | 12.65 | 3.58| 3.10| 1.96| 1.90 1.92
3.87| 8101650 | 3.28| 3.15| 1.04| 1.8 1.80
564 | 555 9.75| 3.12| 3.58 | 1,92 | 184 1.74
6.98| 4.65] 6.00 | 2.92| 4.48| 1.8 | .78 L71
6,11 | 4,28 4.85| 2.82| 3.39| 1.8 | 168 1.68
538 | 4.02| 4.28| 2.88} 3.30| 1.94| 161 1.70
4.92| 3,791 402 2.70| 2.88| 1L94| 1.58 1.78
4,44 | 3.60| 4.60 | 2.62| 2.51| 2,04 L56 1.72
401 | 3.48| 4.31| 2.54| 2.38| 1L98| L72 1.62
4.25| 3.35| 378 2.46| 2.31| 1.83{ 1..98 1.62
...... . 3.06| 3.58| 2.35] 229 L70| 2.02| 212
P 2.97 |eeeeen. 2.25 [ceeenns| 179 1.89 .......

Nore.—Stage-discharge relation probably affected by ice Jan, =10, 2020,
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TWELVEPOLE CREEK BASIN.
TWELVEPOLE CREEK AT WAYNE, W, VA,

Locarron.—At highway bridge 500 feet above railroad bridge of East Lynne branch
of Norfolk & Western Railway at Wayne, Wayne County, three-fourths mile
below junction of East and West forks.

DrAINAGE AREA.—291 square miles (measured on topographic maps).

REecorDs avamasre.—July 1, 1915, to September 30, 1920.

GageE.—Chain gage attached to upstream handrail about 90 feet from left abutment;
read by Bryon Smith.

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

CHANNEL AND cONTROL.—Straightforabout 80 feetaboveand 1,200 feet below bridge.
Bed of stream composed of rock and sand. Principal control is Sampson’s mill-
dam; probably permanent, but at low stages the operation of the mill may affect
the stage-discharge relation.

ExTREMES OF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 21.1 feet at 8.45 a. m, January 2; minimum stage, 1.04 feet at 5.30 p. m.
October 5.

Maximum stage recorded during the year ending September 30, 1920, 21.45
feet at 8.30 a. m. January 9; minimum stage 1.16 feet at 7 a. m. September 25,

Highest flood known previous to installation of gage reached a stage represented
by gage height about 25 feet.

Ice.—Stage-discharge relation probably not materially affected by ice.

REeaunaTION.—None, except for backwater caused during low-water periods by opera-
tion of small power plant at Sampson’s mill about a mile below gage.

Accuracy.—Stage-discharge relation probably permanent; slightly affected by ice
part of December, 1919, and January, 1920. Operation of power plant at dam
about a mile below gage may have slight effect upon stage-discharge relation at
low stages; but this effect, if any, is small as the plant is only operated occasion-
ally for a few hours at a time. Gage read to hundredths twice daily.

CooreraTION.—Bage data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since March 25, 1917.

Daily gage height, in feet, of Twelvepole Creek at Wayne, W. Va., for the years ending
' : Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.
1918-19.
1
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Daily gage height, in feet, of Twelvepole Creek at Wayne, W. Va., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. l Feb. | Mar. | Apr. | May. | June. | July. | Aug. |.Sept.
1.36 [ 13.78 | 3.85 2. 1.81
1.35 | 19.58 | 3.05 2. 1L.76
1.33 1 9.68 | 2.66 L L72
.33} 520 | 214 . L 1.62
141 2.00 |. 1.82

7. 86 3 1.72
20.73 2.97 . 1.58
11.36 2.99 1.45

5. 40 2.98 141

4.80 3 1.37

2.92

|3

©

2
PEPD PO LRI 000pIEIE
R BGRES £S5 E 3388

WRWWW PR UON PROWE PP ER BRSNS ooy
CORRR S22EE TRREP B BRBRE VRIS
BRERE REBIL FRVRS ZEILR BVRE 88535

HEHRR PRPON PPN PPN PR o g o

. 3.41 1.81 30

. 3.25 2.32 13

. 3.17 2.02 3

. 2 3.08 178 57

. 5.00 2.96 1.56 | L4

141 | 552 2.91 L4 L52

1.45 | 4.92 2.92 3.07 2.31 | 1.54

140 | 4.73 7.58 3. 56 2.40{ L8l

140 4.53 20. 34 3.93 291 | 190

L57| 4.52 8.99 3.54 2.00 | 192 .

1.85 | 4.45 6.32 3.27 2.06 | 1.88 1.33
.14 | 411 5,61 3.60 2.51 1 L8l 2.67
3.78 | 3.76 | 1L.18 | 507 | 2.82 3.94 3.00 | 1.78 2.24
3.8 | 3.20}13.62 476 273 3.70 2,31 1L.70 193
4.98 1 3.04 558 4.62| 2.70 3.44 2.10 | 2.14 1.88
6.92 | 2,90 4.96 4.44| 2.66 3.26 1931 2.01 1.86
10,70 1 2,82 469 475 | 2.61 3.04 L8 ) 194 180
5.20 | 2.8 | 4.44| 4.01 | 2.52 3.08 199 1.92 175
4.80  3.00 | 419 3.50 | 2.43 | 1475 3.45 192 L94 L72
4.32| 2.92| 3.98| 3.42| 2.30 | 10.18 3.43 184 194 L63
3.96 2.8 | 3.91| 798| 3.26| 6.72 3.15 1791 191 1.54
3.84 | 2,78 | 3.94|12.06 | 6,20 | 569 3.00 176 | 189 143
3.69. 275 | 4. 1494 | 5.59 | 4.98 2,95 L7311 2.01 1.33
"4.481 2.65 | 3.91 {1508 | 4.98 | 4.66 2,95 2.28 | 1.98 119
3.78 | 4.40 | 3.8  10.80 | 4.41| 4.39 2.85 2.35] 1.93 1.2
3.42 112.58 | 3.80 | 6.60 | 4.52 | 4.26 2.93 2,10 | 1.8 182
3.16 1 10.99 | 3.81 | 5.28 | 4.70 | 4.04 2.76 1..91 | 1..80 133
3.03 | 8.14| 3.91 4.81 | 4.38| 3.93 2.55 176 1 1.65 2.47
2.65 ! 5.74 | 4.02| 4.39| 4.03| 3.8 2.36 1L.568 | 1.57 1.60
2,10 | 530 3.92| 402 ....... 3.73 2.31 147 1.57 L82
193 l....... 3.91 | 3.66 |....... 3.62 |....... 2.2 |...... L44| 168 (.......

Nore.—Stage-discharge relation probably affected by ice Dec. 15, 1919, to Jan. 11, 1920. No gage read-
ings Jan. 4-6, 1920, on account of ice.

BIG SANDY RIVER BASIN.
LEVISA FORK AT THELMA, KY.

Location.—At Chesapeake & Ohio Railway bridge at Thelma, Johnston County, 2
miles below Paintsville. Buffalo Creek enters on right half a mile above station.
DRrAINAGE AREA.—2,090 square miles (measured by United States Engineer Corps).

REcorps avamLABLE.—June 1, 1915, to September 30, 1920.

Gaar.—Vertical staff gage attached to right shore pier of bridge; portion of gage above
24 feet is cut in masonry steps on upper end of rightabutment; read by Garfield
Stambaugh to February 4, 1919, and by Charles Ferguson after that date. Sea-
level elevation of gage, 561.82 feet (United States Engineer Corps).

DiscHARGE MEASUREMENTs.—Made from boardwalk constructed on the lower down-
stream chord of bridge.

CHANNEL AND cONTROL.—Channel straight half a mile above and 300 feet below gage.
Bed of stream sandy. Remains of cofferdams around piers, and piles at measuring
section. Primary control about 2,400 feet downstream composed of rock which
extends three-fourths of the way across stream; remainder is firm sand, fairly
permanent.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 29.2 feet at 6 p. m. January 3; minimum mean gage height, 1.3 feet
October 16-22.

Maximum stage recorded during the year ending September 30, 1920, 34.5 feet
at 6 p. m. January 23; minimum stage, 2.6 feet October 8 and August 4-6.

Ior.—Stage-discharge relation probably ‘not affected by ice except during extremely
cold periods.

Reavuration.—Splash dams on tributaries and in main stream about 50 miles above
used by timber companies may affect low-water flow to some extent.
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tenths once daily.
CoorErATION.—Base data furnished by United States Engineer Corps.

Day.

No discharge measurements have been made at this station since March 20,
191819,

Accuracy.—Stage-discharge relation may change during high water; affected by

Datly gage height, in

relation probably affected by ice about Dec. 20, 1919, to Jan. 22, 1920, and Feb.

‘gxe}ig May 2{ 1919.

4-27, 1920. No gage rea

tage-dischar,

NOTE.—8
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TUG FORK AT KERMIT, W. VA,

Locarion.—150 feet above United Fuel Gas Co.’s ferry at Kermit, Mingo County.
Marrowbone Creek enters on right 2 miles below gage.

DRrAINAGE AREA.—1,240 square miles (measured by United States Engineer Corps).

RECORDS AVAILABLE.—June 1, 1915, to September 30, 1920.

GagE.—Vertical staff gage in three sections attached to trees on right bank of river;
0-20 feet, 160 feet above cable; 20-38 feet, 130 feet below cable; and 38-48 feet
at cable; read by C. C. Preece. Sea-level elevation of zero of gage, 574.77 feet
(United States Engineer Corps).

DiscHARGE MEASUREMENTS.—Made from car on ferry cable or by wading under cable.

CHANNEL AND coNTROL.—Channel straight above and below. Bed of stream sandy.
Control about 150 feet below cable composed of solid rock which extends half way
across from left bank and loose rock placed in river for fording; probably perma-
nent. .

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 26.4 feet January 2; minimum stage, 1.49 feet September 9.

Maximum stage recorded during the year ending September 30, 1920, 29. 5 feet
at 7 a. m. January 23; minimum stage 1.36 feet October 4.

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

Accuracy.—Stage-discharge relation practically permanent; probably affected by
ice during parts of December, 1919, and January and February, 1920. Gage read
to half-tenths twice daily.

CooPERATION.—Bage data furnished by United States Engineer Corps.

No discharge measurements have been made at this station since May 24, 1917.

Daily gage height, in feet, of Tug Fork at Kermit, W. Va., for the years ending Sept. 30,
1919 and 1920.

2
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19,
2.20 | 10.00 | 3.70| 9.00| 4.30| 808 9.70| 495| 3.90| 3.08| 2.48| 2.25
2.15| 6.80| 3.55|26.40| 4.00| 7.00| 880 | 7.25| 3.60{ 3.05| 3.20| 250
210} 530! 3.40 1 23.30 | 420 6.40{ 7.60( 7.50{ 3.35| 2.78| 3.90 2.80
2.00 | 4.50 | 3.35|12.30 | 4.18| 5.8 | 6.65| 6.80| 3.15( 2.55| 4.25 2.00
195 4.10| 3.30| 9.00| 415| 545 6.10| 6.08! 3.02 | 2.40| 3.38 1.90
1.90] 3.80} 3.20| 800 415 7.00| 570 542 290} 2.25! 2.90 1.75
1.85| 3.55| 3.10| 6.70| 3.95| 8.88| 538 4.48| 275 230 2.65 1.65
1.82| 3.40| 2.95( 6.50| 3.8} 7.76| 512 4.70] 2.70 | 2.28 | 2.80 1.60
1.781 3.20| 290 6.70| 3.90! 7.90| 500! 48] 290 2.15| 3.10! 1.49
1L75| 3.10| 2.95| 6.38| 3.68| 8.00| 475| 495{ 280 2.45| 2.40 |.......
1.70 | 3.00| 3.10| 5.75| 3.68| 7.50  4.70 | 8.68| 2.75| 2.70| 2.30 1.55
1.70| 2.90| 4.70| 5.50| 3.70 | 6.70( 7.85 | 7.20 | 2.74| 2.85| 2.62 1.92
1.70 | 2.80| 592} 5.20| 3.68| 6.00| 7.60 | 546 | 2.62| 2.82| 2.8 1.80
1.68| 2.70 | 4.40| 510| 3.85| 550 6.75| 530 | 2.78| 2.48| 2.60 1.60
1.68{ 2.70 | 11.70 | 5.48 | 3.95| 5.30| 6.10| 5.40| 2.65| 525 2.55 |.......
1.65| 2.65|11.20| 6.08( 4.10| 4.92| 6.75| 554 2.55| 4.00| 2.40 1.80
1.65{ 2.65| 7.80| 6.30| 410 4.68; 58 | 550 | 2.38| 7.40| 3.30 1.79
1.65} 275 6.10| 6.95} 3.95| 4.80} 550, 568! 3.38| 7.50! 3.03 1.60
1.65| 3.00| 515|12.50| 3.95| 48| 520| 560| 510 5.10] 295 1.50
1.70 | 3.08| 4.60|10.40 | 3.85 | 4.90| 5.02]| 565| 410| 5.32] 2.68( . 1.60
1.95| 3.10| 4.25| 8.40 | 4.10| 4.82| 4.85|12.60 3.28 | 5.40| 2.50 1.90
2.10( 3.10 | 445| 7.00| 440 4.68| 460 9.10 | 2.70| 4.95; 2.25 1.80
2.45| 3.05| 7.30| 6.20! 525 4.40| 4.78| 7.20| 2.65| 4.70 | 2.15 2.00
2.60 | 3.00( 7.60 | 11.20| 585 4.25| 5.48| 6.10| 2.65| 3.85( 2.00 2.00
2.40 | 3.00| 6.90|11.30 | 6.60 | 4.12| 7.00| 840 | 2.8 | 3.32| 1.90 2.10
2.35| 2.95| 6.00| 9.15! 9.35| 4.00| 6.80] 800 | 4.30| 3.00| 1.82 2.00
230 | 2.90| 5.15| 850 12.10| 410 6.10! 6.90 | 4.23| 2.75| 1.72 2.20
4.18) 2.90)| 4.65]| 6.55|.9.60 | 17.50 | 5.50| 550) 3.95) 260! 1.70| 2.15
3.50| 3.20| 4.35| 5.78 |..eeeen 12.00{ 5.20| 550! 5.60| 2.50| 1.66 1.82
3.60 | 3.60| 4.02| 5.30 870} 4.92| 490 | 442 2.40| 165 1.70
12.90 i....... 3.90 1 4.9 842 1l.......0 4351 ...... 2351 170 L.......
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Daily gage height, in feet, of Tug Fork at Kermit, W. Va., for the years ending Sept. 30,
1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Mar. ‘ Apr. | May. | June. | July. | Aug. | Sept.
5.18| 500 3.50| 6.00| 6.32| 515! 5.38] 3.20} 2.95| 1.90| 3.5

20.90 | 4.60| 3.50| 5.32| 550!10.10! 500( 3.05| 3.00| 1.95 3.50

13.70 | 450 3.75{ 5.02| 575(16.70 | 4.88| 2.85| 3.75| 1.8 3.65

860 | 4.20| 400 503| 6.00|11.30| 4.70| 2.91| 3.70| 1.90 2. 50

6.50 | 4.00| 3.95| 500| 6.50| 9.38| 4.48| 7.60| 4.80| 1.90.| 2.8

540 | 4.10| 3.90| 4.95] 855) 8.65| 4.22112.00| 296 | 2.10 3.06
4.75126.70 | 4.10 | 7.00 | 875! 870 | 4.05; 860 278 2.50 1.95
4.3019.00 | 4.55| 6.30) 6.80 | 9.95]| 4.70| 5.43| 2.8 | 195 1.80

4.05 1160|1550 | 6.10] 6.00| 9.70| 590 | 480 | 2.90| 2.30 1.95

3.80| 8.40|10.30| 5.41| 58 | 832| 805 4.60| 290 | 2.30| 201

360 990! 7.65| 525| 545 7.10| 6.85| 4.20| 2.78| 4.8 2.00

3.70| 8.8 515| 6.58) 530, 7.11| 598} 3.80 | 2.72| 3.10 2.25

3.60| 7.55] 550| 6.65)10.50| 6.30 | 552 3.65| 2.57| 210 2.00

3.40 ({13.10| 520| 6.90|20.00| 6.02| 550 | 3.42| 250 | 2.9 2.20
3.30|12.60 | 500 7.30 1200 570 511| 3.25| 265| 275 2. 50

3.90 | 10.10 | 4.60( 6.68| 9.78| 540 500 3.40 | 2.42| 2.90 2.65

3.8 | 830| 470 5.8 |13.70] 538 4.62| 3.18| 2.40 | 3.00 2.55

3.70 ) 7.00| 490 | 515(12.30| 500 460 3.30; 2.20( 3.65 2.48

3.60) 6.75| 4.60| 592|18.00 | 4.82| 435| 3.25| 225 295 1.75

3.50] 6.65{ 4.37) 5.01)|20.10, 460 435! 401 | 2.30 | 4.60 2.10

. 3.10 6.50] 4.60| 5.15!13.50| 542! 4.62! 4.25! 240 550 1.95
3.50| 3.10| 6.40|21.90| 7.90|12.00| 6.25| 4.65| 585 | 210! 4.60 1.95
3.30{ 3.15| 5.40|29.50|13.00 | 10.96 | -6.20 | 4.50 | 5.40| 2.25| 4.05 1.90
4.70 | 3.10| 5.30) 28.50 | 11.50 | 7.50 ) 6.08; 4.00 | 4.80} 2.10| 3.55 2.10
10.00 | 3.05| 5.15| 23.00 | 10.30 | 6.80 | 5.50 | 4.35| 450 | 2.53| 2.90 2.00
7.901 3.00 4.90|14.00| 8.90| 6.30| 510 | 4.30 | 4.50| 2.46 | 2.00 1.98
7.00 6.10| 4.60) 890} 7.52) 6.01| 552| 5.20| 3.00| 2.50| 2.95 2.10
4.85| 565] 4.25| 7.65| 6.60| 540| 6.4 | 4.80| 2.96| 2.65| 3.05 2.30
4.20| 532 4.00]| 6.50| 6.40| 5.15| 6.14 | 4.16 | 2.80| 2.3¢} 2.95 2.20
3.77) 540) 3.7 6.50)....... 510 585 4.30{ 260 1.95]| 2.80 2.10
3.50 {e.eailf 3.40 6.00 |....... 5.00 |....... 4.00 jeennnen 1.93 | 2.80 |cevecan

Nore.—Stage-discharge relation grobably affected by ice about Dec. 18, 1919, to Jan. 9, 1920, and Jan. 29
te Feb. 24,1920. No gagereadings, Sept.10and 15, 1919,

BLAINE CREEK AT YATESVILLE, EKY.

LocaTtion.—At covered highway bridge one-fourth mile above Yatesville, Lawrence
County. Morgan Branch enters on left 2 miles above station.

DRAINAGE AREA.—216 square miles (United States Engineer Corps).

RECORDS AVAILABLE.—June 1, 1915, to September 30, 1920.

GagE.—Vertical staff gage in two sections attached to elm tree on right bank 50
feet above bridge; read by Gipsey Blankenship to December 31, 1919, and by
Lucille Blankenship after that date. ‘

DiscHARGE MEASUREMENTS.—Made from board walk constructed on inside of bridge
near top of siding, or by wading.

CHANNEL AND CONTROL.—Stream curved above and straight below bridge. Right
bank subject to overflow at high stages. Stream bed compact sand and gravel.
Control composed of bedrock extending half way across stream, sand and gravel
rest of way; probably permanent.

EXTREMES OF 8TAGE.—Maximum stage recorded during the year ending September 30,
1919, 16.2 feet at 6 a. m. January 2; minimum stage recorded, 0.80 foot at 6 a. m.
July 12 and 15. :

Maximum stage recorded during the year ending September 30, 1920, 18.2 feet
at 6 a. m. January 9; minimum stage 1.1 feet at 6 a. m. October 11.

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

Accuracy.—Stage-discharge relation probably permanent; not affected by ice. Gage
read to tenths twice daily.

CoorErATION.—Base data furnished by United States Engineer Corps.

Mo discharge measurements have been made at this station since April 26, 1917,
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Daily gage height, in feet, of Blaine Creck at Yatesville, Ky., for the years ending Sept.
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NorE.—Gage not read July 6-8, 1920.
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SCIOTO RIVER BASIN.
SCIOTO RIVER AT WAVERLY, OHIO.

Locarron.—At Norfolk & Western Railway bridge 1 mile southeast of Waverly,
Pike County.

DRAINAGE AREA.—3,730 square miles (United States Engineer Corps).

REecorps avamasrLe.—March 23, 1916, to May 15, 1920, when station was discon-
tinued.

GaeE.—Chain gage fastened to downstream side of bridge; read by W. G. Johnston.
Sea-level elevation of zero of gage, 542.00 feet (United States Engineer Corps).
DI1scHARGE MEASUREMENTS.—Made from downstream side of bridge to which gage

is attached or from highway bridge 2,000 feet below gage.
CHANNEL AND conTROL.—For stages above 12 feet the river spreads over the bottom
lands, but all water passes under the bridge.
EXTREMES OF STAGE.—Maximum stage during the year ending September 30, 1919,
17.81 feet March 19; minimum stage, 1.02 feet at 8 a. m. September 22.
Maximum stage recorded for the period from October 1, 1919, to May 15, 1920,
22.75 feet at 3.15 p. m. April 21; minimum stage, 1.06 feet at 9.20 a. m. October 5.
1916-1920: Maximum stage recorded, 22.75 feet April 21, 1920; minimum stage,
0.77 foot at 7 a. m. August 26, 1918,
Ice.—Stage-discharge relation not affected by ice except during severe winters.
Accuracy.—Stage-discharge relation probably permanent but no current-meter
measurements have been made since October 18, 1916, to check the rating curve;
ice effect during parts of December, 1919, January and February, 1920. Gage
+ read to hundredths twice daily.
CoorERATION.—Gage-height record furnished by United States Engineer Corps.

Daily gage height, in feet, of Scioto River at Waverly, Ohio, for the period Oct. 1, 1918,
to May, 15, 1920.

¢

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
198 2.37| 508 3.15| 3.76 | 4.22| 4.22| 439 297 4.34 1.62
L75| 2.47) 7.22) 2.94 3.53 | 3.92) 535 4.27| 2.54| 3.44 1.52
1,671 2.46|11.82( 277! 3.41| 3.72| 4.98| 4.67| 2,51 | 2.64 1.44
L8} 2.43]/10.76| 2.81} 3.21| 3.52| 498! 2.94(....... 2.56 1.45
.59 2.33| 9.02] 2.8 | 3.66| 3.60 | 4.50 | 2.81 | 2.37| 2.47 1.38
1.33| 217 5.47| 2.72| 4.36| 3.45| 405 2.67| 2.12| 2.47 1.37
1.33 ) 2.06 | 4.57| 2.58| 4.13 | 3.42| 3.40| 2.66 1.95; 2.8 | .....
2.07| 3.84| 252 3.96| 3.42| 3.32| 2.58| 1.90| 3.2 1.36
2.18| 8.67| 2.43| 4.76| 3.30 | 4.40| 2.52| 1.83| 3.29 1.36
5.84| 3.87 ) 2.42| 7.89| 4.0013.20f 2.53 | 1.72| 2.73 1.27
....... 6.87(.......] 2.33| 6.93| 43211272} 2.4 | 157 | 2.70 1.36
....... 6.821.......] 220 577 | 528 |10.77| 2.31| 1.48| 2.61
....... 6.47 | 3.09| 2.40| 526 | 540 6.90| 2.25| 3.59| 3.01 |.
....... 862 8.11| 2.65| 453 | 490 6.10| 2.28 4.64| 2.96
....... 11.28| 3.12| 2.98| 423 | 442 6.60| 2.42| 4.54| 4.28 1.27
....... 10.17 | 3.09 | 2.95| 6.46 | 4.35| 5.55| 2.82| 4.19| 4.40 1.25
....... 9.02| 290/ 2.80 (1295 5.75| 4.62) 3.13| 409 | 3.63 1.10
....... 6.10( 2.96( 2.9216.01 | 7.60 | 4.62| 3.37| 3.77 | 3.70 1.07
....... 5.42 | 2.88| 2.84|17.36{ 7.55| 4.68 ! 3.39| 3.61| 3.20 1.09
....... 457 2.92 2.8 15.8 | 6.60| 5.30) 3.31| 3.00| 2.14 1.13
....... 3.72| 2.73! 2.76 12,97/ 538 | 525} 3.13| 2.58! 2.11 1.07
....... 502 2.81| 2.53| 7.35| 4.82 7.65( 3.03 | 4.59| 2.01 1.04
....... 6.74| 2.74| 2.58| 6.85| 4.38| 6.52| 2.83| 6.37| 1.89| 2.55
2.63{ 6.8 426 3.31| 6.00! 4.15| 6.08| 2.50 | 521 | 1.95 2.21
2.37) 7.77] 4.53| 3.59| 5.40| 3.88| 7.35| 2.21| 3.61 | 1.89 1.52
2.22| 7.02( 439 3.51( 490 3.60( 9.45{ 2.21| 3.00 | 1.80 1.48
2.03 ) 6.62| 4.23| 3.20| 4.72| 3.50 | 7.95| 424 2,70 1.56 1.41
2.10! 6.72| 401 3.03| 4.75| 3.40| 550 | 431 2.38| 1L.51| 1.40
2.28% 5.82| 3.63 4, 3.42 1 4951 3.8 2.17| 1,52 1.39
2,12 412 3.41 . 3.88 | 4.68| 3.34} 1.94| 1.74 1.34
....... 4.371 3.22 ceeeedl 4140l 2,89 1.74(......
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Daily gage height, in feet, of Scioto River at Waverly, Ohio, for the period Oct. 1, 1918,
to May, 15, 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1919-20.
1 1.29 | 12.95 | 11.78 | 3.18
1.24 1 16,47 1 10.32 | 3.24
1,13 (13.62 | 7.37| 3,18
1.17 | 11.54 | 6.22 | 2.86
1.09 | 8.22| 5.57| 2.66
.28 6.12( 562 2.8
142 5.59 | 12.55 | 2.81
1.36 | 5.45(10.92| 3.06
1.23 | 4.87110.95 ] 14.11
1.26 | 4.45 (1153 | 7.16
1.26 | 4.57| 9.29| 5.61
........ 5.00| 5.92| 4.38
1.83 | 5.62(10.82| 4.04
2.32 | 4.97|15.87| 3.68
2.98 | 4.87 ) 11.52 | 3.46
4.47 | 777 3.29
3.82| 577 | 3.08! 4.5
3.59; 5.07| 3.14 | 4.24
3.35| 4.62| 3.01 | 4.24 |13,
3.12 |....... 7.01| 4.71 | 13.60
2.98 6.41 | 10.60
2.97 8.81| 7.80
....... 828 6.75
2.97 8.11| 6.93
4.47 7.28 | 6.67
12.58 5,61 6.15
18.12 5.34 | 4.87
19.17 4.26 | 4.50
16. 82 3.94 | 4.25
14.27 | 317 (...l 4.43
.............. 4.23

No'rE.——Stgge-discharge relation l})lrobably affected by ice Dec. 16, 1919, to Feb, 25, 1920, No gage read-
ings Nov. 8-23, 1918; Jan. 11, 12, July 4, Sept. 7, 12-14, Oct. 12, Nov. 23, Dec. 20, 21, 1919; Jan. 25 to Feb.

3and May 8, 1020,
LITTLE MIAMI RIVER BASIN.

LITTLE MIAMI RIVER AT MIAMIVILLE, OHEIO.

LocATioN.—At two-span steel highway bridge one-third mile southeast of Miamiville,

Clermont County.
DRAINAGE AREA.—1,200 square miles.

RECORDS AVAILABLE.—June 21, 1915, to May 14, 1920, when station was discontinued.

Gace.—Chain gage attached to downstream side of bridge; read by Arnold Barrere.

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

CHANNEL AND coNTROL.—Channel clean of vegetation, except at high stages. Con-
trol probably permanent. '

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 11.35 feet at 4 p. m. January 1; minimum stage, 1.23 feet at 6.30 a. m.
September 16.

Maximum stage recorded during the period October 1, 1919, to May 14, 1920,
17.61 feet at 6 a. m. April 21; minimum stage, 1.40 feet at 6 a. m. October 2 and 4.

ReeuraTioN.—Low-water flow regulated to some extent by operation of flour mill
at Fosters crossing about 11 miles upstream.

AccurAacy.—Stage-discharge relation probably permanent; probably affected by
ice during parts of January, December, 1919, and January and February, 1920.
‘Gage read to hundredths twice daily.

CooprERATION.—Base data furnished by United States Engineer Corps.

No discharge measurements were made. at this station during 1919 or 1920.
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LITTLE MIAMI RIVER AT PLAINVILLE, OHIO,

LocaTion.—At steel highway bridge half a mile above Pennsylvania Railroad station
at Plainville, Hamilton County.

DRAINAGE AREA.—1,680 square miles.

Recorps avamLasLe.—July 10, 1914, to September 30, 1915, and August 18, 1918, to
June 5, 1920, when station was discontinued.

Gace.—Chain gage attached to downstream side of bridge; read by Harry Gastvich.

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

CHANNEL AND CoNTROL.—Bed composed of heavy gravel and rock covered with
layer of mud. Control is at a riffie about 600 feet below gage.

ExXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 17.20 feet at 7.05 a. m. March 17; minimum stage, 5.40 feet September
10-11 and 15-23.

Maximum stage recorded during the period October 1, 1919, to June 5, 1920,
16.2 feet at 6.40 a. m. November 27; minimum stage, 5.40 feet at 6.30 a. m. October
1 and 2.

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

Accuracy.—Rating curve not developed; stage-discharge relation slightly affected
by ice January, 1919, and probably affected during parts of December, 1919, -
and January and February, 1920. Gage read to tenths twice daily.

CoorerATION.—Base data furnished by United States Engineer Corps.

No discharge measurements were made at this station during the years ending
September 30, 1919 and 1920.

Daily gage height, in feet, of Little Miams River at Plainville Ohio, for the period Oct. 1,
1918, to June 3, 1920.

H
£

4
z
n

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

=
8

Day. Oct. | Nov.

|

1918-19.

,.
5
Songn

~ WOwWae —

oo
-
I

& CEVRR
1

ot ko

SPEPNNT OD o
CONNN NN

e pren
©
RRPENT ORERE NUORD NROHO SRR NN

B~
oo
od

[

b
et oL =X
aReS WORRg 0RR®o

whed Spopr sopem
w
mgma:c: R RN N ) 00O~ a0
-

&8

et

=
82#&&: WRNWW W ot OO

o et
SOPOD PNNSS SNOEN PRS0 SEPES SNNNN

NGO NIl I

o

PPUS NNNNp ©DNPE ooosN

e oo
bk o s ek
538 oron

somom

oo

Wi
(M) ® g%c:wo»s -

L1 oo

DORND SOROO NOONG ONOD R -

Frenproen
SPONOR STNE®
N@pH®

=
NNNN©®L PN NNNNp 2000ee

o

N ONNNNN NE@©D 0EO©©9 NNNNN NNNNN

(=)

RN T

—
NNNODE NNNNN o

6.
8.
6.
[
6.
8,
6.
6.
6.
8.
6.
8.
6.
6.
7.
7.
7.
6.
8.
8.
6.
8.
6.
6.
6.
7.
7.
7.

Bt - T EXER PR
NRpow

FAFSG GO GGG GGG GRS SSES®
RERRT CORbR kbR RONER REROD OO

SN

NRPOD SSeSN NNNSU @Rl GRSSe Seom;
POUNPPD PEEOD SENNN SNPSP SOSPN FARES
COOON NNWSBN DaD D Swe® a - ¢
& & & BPeg® RFVg" Hg-re
SOPHAM TLMSS GOGEm amgoe pRseR G5

mgoam
n—n‘.ag:»—l
ww
o

NN

(=23
L1~

5



‘LITTLE MIAMI RIVER BASIN, 139

Daily gage height, in feet, of Little Miami River at Plainville, Ohio, for the peried Oct. 1,
1918, to June 5, 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.; July. [ Aug. |Sept.
1919-20,

54 (1.8 |13.5 6.45 | 80 6.5 7.85| 9.3
5.45 | 14.1 | 12,6 6.4 7.5 6.45| 835( 81
55 | 13.4 |11.1 6.5 7.4 6.3 8.25| 7.65
5856 (124 |10.05! 6.55| 7.45| 6.35| 7.85| 7.5
55 | 12.0 9.9 6.5 77 6.5 8.1 7.2
5.6 | 11.4 9.5 6.6 .7 6.6 8.5 7.15
5.6 |10.15| 10.45| 7.0 7.6 6.7 8.4 7.0
5.6 9.8 |10.75| 7.15| 7.4 6.6 8.2 6.9 1.
5.56 | 89 |10.65]| 7.4 7.5 6.6 7951 6.7
55 | 84 |101 | 7.4 | 7.5 | 67 | 765 6.6

. 565 8.2 9.85| 6.9 7.3 8.1 7.85 | 6.6
5.8 | 7.95| 9.3 6.7 7.2510.2 9.1 7.65
5.9 7.65 1 11,45 | 6.7 7.1 9.0 [10.55| 9.45
5.9 7.35110.95| 6.556, 7.05| 84 [12.05] 7.9
6.0 7.0 | 10.85| 6.4 7.0 8.35111.15| 7.45
6.0 6.8 | 10.5 6.4 6.9 8.6 |10.1 .1 |
6.2 6.7 9.45 | 6.3 6.85| 89 9.75| 7.0 |.
6.8 6.7 8.1 6.3 6.7 8.9 9.2 7.35
7.1 6.6 7.5 6.3 6.7 | 1225 9.0 7.9 |.

Tl 6.6 7.15( 6.5 6.7 | 13.55 | 9.65 | 8.2
6.7 6.7 7.06| 6.6 6.7 (119 [12.3 7.95
6.8 6.65 | 6.9 7.0 6.7 | 1.2 | 12,9 7.5 |.
6.7 6.5 6.9 [ 11.6 6.8 | 10.5 | 1.9 7.25
6.9 6.65 | 6.9 | 14.55| 6.6 9.9 | 1.8 7.1
7.2 7.3 6.8 | 13.1 8.5 9.1 110.2 7.0
7.2 9.45 | 6.7 | 1.9 6.45( 895 |10.05| 6.9
8.45 | 16.05 | 6.6 | 10.8 6.451 835 10.2 6.7
9.0 | 149 6.6 | 10.4 6.45| 82 | 10.0 6.65
9.1 | 141 6.6 9.5 6. 4 8.2 9.75| 6.6
87 [13.65| 6,55 9.051....... 8.1 9.45| 6.6
0.6 |....... 6. 4 8.4 f|....... 80 |....... 6.5

NOTE.—Stage-discharge relation may be slightly affected by ice Jan. 1-10, 1919, and probably affected
bg ice during most of the :})enod from Dec. 15, 1919, to Mar. 1,1920. Gage not read Dec. 15, 1918, to Jan 4,
1919, and Apr. 27 to May 3, 1919

EAST FORK OF LITTLE MIAMI RIVER AT PERINTOWN, OHIO.

LocaTrion.—At single-span steel highway bridge at Perintown, Clermont County, 5
miles above junction of East Fork and Little Miami rivers. .
DRAINAGE AREA.— 459 square miles.
RECORDS AvAILABLE.—May 7, 1915, to May 13, 1920, when station was discontinued.
GacE.—Chain gage attached to downstream side of bridge; read by G. W. Taylor.
DiscEARGE MEASUREMENTS.—Made from downstream side of bridge except at Jow
stages when they are made by wadmg
CHANNEL AND CONTROL.—Bed of river mostly rock; banks covered with trees and
brush above a stage of about 5 feet; control rock and gravel; probably permanent.
EXTREMES oF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 17.98 feet at 6.30 a. m. March 17; minimum stage, —0.17 foot September
9-14.
Maximum stage recorded during the period October 1 1919, to May 13, 1920,
19.77 feet at 6.30 p. m. April 20; minimum stage, 0.01 foot October 5.
1915-1920: Maximum stage recorded, 19.77 feet at 6.30 p. m. April 20, 1920;
minimum stage, —0.18 foot October 3-6, 1917,
Ice.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation probably permanent; affected by ice during
parts of January, 1919, and December, January, and Febmary, 1920 -Gage read
to hundredths twice daily. =~~~ - T —
‘CooperATION.—Base data furnished by United States Engineer.Corps. o
No discharge measurements were made at this station since January 5, 1917.

22926—24—wsp 508-——10
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Day.

Daily gage height, in feet, of East Fork of Little Miami River at Perintown, Okhio, for
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LICKING RIVER BASIN.
LICKING RIVER AT FARMERS, KY.

LocaTroNn.—100 feet below Chesapeake & Ohio Railway bridge and 300 feet below
two-span steel highway bridge, three-fourths of a mile west of Farmers, Rowan
County. )

DraNAGE AREA.—T768 square miles (measured by United States Engineer Corps).

‘RECORDS AV AILABLE.—July 20, 1915, to June 30, 1920, when station was discontinued.

Gaee.—Combination vertical staff and slope gage on east bank of river; read by Miss
Margaret Carter and Miss M. G. Thompson.

DiscHEARGE MEASUREMENTS.—Made from downstream side of two-span highway
bridge 300 feet above gage.

CHANNEL AND coNTROL.—Bed of stream solid rock, straight above and below gage.
Control is a rock reef about 1 mile below gage.

ExrrEMES OF 8TAGE.—Maximum stage recorded during the year ending September
30, 1919, 24.6 feet at 7 a. m. January 2; minimum stage, 1.30 feet October 5 and 9.

Maximum stage recorded during the period October 1, 1919, to June 30, 1920,
26.0 feet at 4 p. m. December 7; minimum stage, 1.5 feet at 8 a. m. October 12.

1915-1920: Maximum stage recorded, 26.0 feet at 4 p. m. December 7, 1919;
minimum stage, 1.1 feet August 17 and 18, 1917.

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

ReauvratioNn.—The flow at low stages may be affected by storage of water for use of a
sawmill at a movable dam a short distance above the gage. Dam is submerged at
gage height 5 feet.

Accuracy.—Stage-discharge relation:probably permanent;affected by ice during parts
of December, 1919, and January and February, 1920. Gage read to half-tenths
twice daily; not checked since August 4, 1917.

CoorerATION .—Bage data furnished by United States Engineer Corps.

No discharge measurements were made at this station during 1919 and 1920.

Daily gage height, in feet, of Licking.River at Farmers, Ky., for the period Oct. 1, 1918,
: to June 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

1.48 | 3.42| 1.68119.50| 3.28 | 5.50 | 4.38 | 4.75| 4.05| 2.55| 2.25 1.65
1.42} 3.50 | 1.62|24.30| 3.30| 5.20| 4.02! 7.80| 3.60| 2.40| 2.05 1.95
1.35{ 3.38 | 1.58|21.70| 2.88| 4.70 | 3.50{ 4.60| 3.20 | 2.15| 2.05 2.06
1.351 2.30| 1.6518.65| 2.90| 4.35| 3.25| 4.88| 3.25| 1.85| 2.35 1.65
130 | 2.22| 1.78[10.20 | 3.00 ( 4.80( 3.18| 4.35| 2.95| 2.40| 2.30 1.95
1,321 2.156| 1.90| 560 | 2.85| 860 4.32| 442| 2.8 | 2.25| 2.15 175
142 2.05| 2.05| 4.55| 2.58 | 8.40| 3.80| 520 | 2.75; 2.15| 1.85 1.85
1.38 | 1.98| 198 | 4.35| 2.55] 6.75| 3.35| 7.556 | 2.75| 2.05| 2.05 1.70
1.30| 1.88 | 2.15| 4.15| 2.48 |11.90| 3.35 1525 3.30 | 2.30| 235 1.65
1.35| 180} 2.28| 412 2.55| 9.50| 3.62|21..50| 2.75| 2.90| 1.85 1.60
1.45 ) 1.72| 2.60| 3.88 | 2.48| 7.65| 3.92|16.80 | 2.70| 2.25| 1.75 1.55
1.48 ) 1.62 | 2.45| 3.60( 2.40| 5.72| 4.15| 9.65| 2.60| 2.05| 1.85 1.50
1.42| 1.58 ) 2.62} 3.45| 2.35| 470 | 48 | 6.30; 2.45{ 210 '1.55 1.56
1.42] 1.65) 3.25| 3.52| 2.80| 4.18; 4.40| 590 2.15| 1.95| 1.60 1.50
1.48| 1.70 | 5.95| 3.48| 3.00| 3.88( 4.05| 6.45| 2.55| 1.95{ 3.55 1. 40
1.48 | 1.78| 460 | 3.60| 3.05| 428 | 4.38) 540 | 2.30| 2.10| 3.00 1.5

1.48 | 1.82| 3.98| 3.75| 3.25| 4.10( 5.22| 4.80 | 2.35| 1.75| 205 2.55
1.52| 1.98} 3.88| 3.58| 3.38| 3.95| 4.65| 450 | 2.25| 215} 1.8 1.55
1.55| 2.30| 3.62| 3.68 | 3.30| 3.85| 4.40( 4.50 | 2.25| 1..75| 2.05| §L70
1.52| 2.52| 3.10| 5.22| 3.42| 3.80| 3.88| 4.35| 2.15{ 2.05| 1.90| §1.40
1.58 | 2.581 3.22) 450/ 3.68| 3.78 1 3.72| 7.85| 2.05| 1.8 1 2.15 275
1.52) 2,38 3.35¢1 3.68 3.95| 3.68| 3.60| 820! 205 1.8 2.50 J12.05
1.52 | 2.30| 5.32| 3.90| 3.92| 3.38} 3,50 | 6.40| 2.15| 1.65| 2.45 2.90
1.50 | 2.18| 5.45| 7.30} 4.28| 3.26| 3.68| 6.50 | 2.15| 2.20 | 2.10 [»}2.75
1.55| 2.10| 5.62| 7.60| 8512} 3.20| 3.70 | 12.55 | 2.50 | 2.15| 2.00 i 2.95
L60| 198 560| 598 522| 3.10} 3.50 | 9.15| 3.60 | 2.00}| 1.85 2.75
1.62| 1.92| 4.60| 475 | 532 3.30| 3.48| 6.85| 3.80| 2.00| 1.8 2.35
1721 1.881 3.40| 4.48 | 5.45| 410 3.52 | 6.20| 290 | 1.90| 215 1.85
1.82 | 1:78 1-3.05| 3.98 |.......] 450 3.42 | 5.75|.2:30 | -1.95| 1.75| - 1.85
210 1.70| 2.90| 3.58 [.......| 4.75| 3.55| 470 | 2.30| 225| 2.70| 1.80
2.70 |....... 2.90| 3.35 4.65 ... iiidaeeioi, 210 2.25|.......
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Daily gage height, in feet, of Licking River at Farmers, Ky., for the period Oct. 1, 1918,
: to June 30, 1920—Continued.

b
Day. Oct. | Nov, | Dee. | Jan. | Feb. ’ Mar. | Apr. ! May. | June. | July. | Aug. | Sept.
!

1.80 [ 1115 5.10 | 3.30 | 4.45| 4.05| 400! 4.80| 2.85 |.
175 | 22,75 | 4.85| 3.25| 4.30] 4.15] 6.55| 4.55( 2.90 |.
1.85| 21,05 4.65{ 3.00 | 3.85{ 4.40| 800 4.25| 6.20 .
1.6519.00 | 3.75| 2.75| 3.75| 4.55| 9.50  3.80 | 4.60
1.7513.35 | 3.60| 2.85| 3.95! 580 14.65 ' 3.62 | 12.20
1.65| 535| 6.60| 2.95] 3.85| 5.25 11.50 ‘ 3.45 | 8.55
1.75| 430 25.50 | 3.20| 3.60| 4.8 ]10.95 3.40| 6.75
1.85| 3.70|23.30 | 9.30| 3.55| 4.45110.65} 595| 4.75
L90| 3.75 1 23.15 | 23.30 | 3.35| 4.20| 830 575 420
1.85 | 3.90 | 22.25 | 24.45| 3.40| 4.35| 6.30 485 3.60
1.95] 3.80 ) 16.85 | 22.50 | 3.50 | 4.45  5.45| 4257 3.10
1.55| 3.00| 9.00|19.10 | 3.45| 3.35| 475 | 4.05| 4.35
7.60 | 3.95.13.90| 8.40| 3.60| 3.65| 470 4.25; 3.8
5.8 | 3.65)21.95}! 6.00| 3.55 3.60 4.65 | 415| 3.20
6.20| 3.55|20.80 | 460| 3.55] 5.75| 430 3.80| 2.95
6.55| 3.45|18.45! 4.20| 3.25} 6.20 3.95 3.55| 2.75[.
9.45! 3.05| 9.80| 4.25| 3.10|16.15| 3.80 | 3.45| 2.65|.
R15| 3.051 7.20{ 4351 3.00 1175 4.40 | 3.20! 255 .
4,95 | 2.8 | 6.00| 3.95| 3.15119,40| 485 | 3.20] 2.45|.
3.85 | 295! 4.90| 4.10| 3.35{ 21.30 | 12.00 | 3.10| 2.45
3.25| 2.55! 4.65 5.20{ 3.80 | 18.85 | 21.75| 3.10 | 2.75
3.00 | 2.55| 4.45|15.45| 8.85{ 13.45| 15.75| 3.00| 3.65 |.
2.75| 245 4.25119.80 |11.45| 7.65}| 810 | 2.95) 4.00|.
2.90] 235! 5.05123.8 | 9.40| 535) 565| 2.95| 3.25|.
3.10| 245! 3.75 12260 | 7.05| 5.25| 75| 3.60 | 2.75
3.20 {1420 3.55 | 18.15| 5.15| 4.65| 5.00| 3.55| 2.55
5002240 | 3.45|13.05| 470 4.25| 6.80 3.40) 2.25 ).
4.45119.30 | 3.45[10.95| 4.45| 4.05| 7.80| 3.15! 2.00
3.65|10.10 | 3.25! 6.15| 410} 3.95} 6,10 | 2.80 | 1.85|.
3,10 7.05| 3.40 | 4.8 |....... 3.65| 5.30| 2.60| 2.10 .
275 ..., 3.40( 4.60(....... 3.45 |....... 2.60 |.......

NorE.—Stage-discharge relation probably affected by ice from about Dec. 19, 1919, to Jan. 9, 1920, Jan.
15-22 and Feb. 1-24, 1920, Gage not read May 31, 1919.

LICKING RIVER AT CATAWBA, KY.

Location,—200 feet below Catawba ford, one-fourth mile north of Catawba, Pendleton
County. XKinkaid Creek enters from right 1,000 feet below gage.

DRAINAGE AREA.—3,300 square miles.

RECORDS AvAarLABLE.—July 14, 1916, to July 5, 1920, when station was discontinued.

Gace.—Combination slope and vertical staff on south bank of river about 200 feet
below the ford; read by G. A. Frank. Elevation of zero of gage is 498.37 feet
above sea level, which corresponds approximately to 59 feet on the United States
Weather Bureau gage on Ohio Riverat Cincinnati, Ohio.

Di1sCHARGE MEASUREMENTS.—Made from cable about 500 feet upstream from gage.

" CHANNEL AND CONTROL.—Bed of river at cable is mostly ledge rock. The banks are
heavily wooded above an elevation of about 7 feet on the gage. The control is a
rock bar just below the mouth of Kinkaid Creek; prohably permanent.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 30.90 feet at 6 p. m. January 2; minimum stage, 0.60 foot October 16.
Maximum stage recorded during the period October 1, 1919, to July 5, 1920,
36.90 feetat 6 p. m. April 21; minimum stage, 1.00 foot October 6.
1916-1920: Maximum stage, 36.90 feet at 6 p. m. April 21, 1920; minimum stage,
0.60 foot October 16, 1919.
Ice.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation probably permanent; affected by ice during
parts of December, 1919, and January and February, 1920. Gage read to hun-
dredths twice daily. Gage has not been checked since August 2, 1917.
CoorerATION.—Bage data furnished by United States Engineer Corps.

No discharge measurementswere made at this station during 1919 and 1920.



143

£38888 gBR=I= wwmmm 2EBRR BRI B3B3 !

ng River at Catowba, Ky., for the period Oct. 1, 1918,
to July 5, 1920.

7

.

i

“ LICKING RIVER BASIN.,

. . . .. .
% g8g%e axx IRNER SExRen : : HE :
145) i . N . . .
H : : Lot :
0 SBSRE BINSR VN8BS SISRE £XSYY 1YRKXKS SR HE :
] e B B e P B i M . :
B BRVB LIRS FRIRB INESP2 3FEIH SKINBT ZIRWD ¢ I :
E] ‘ENa Neirdd dddeiel cdddde oidmdA deddeAd ddidda . :
g GS%RE ILRRE £2TBT RBIYE 3BILER 2BERY ! IJRBE K883V I BRERE
3 Gl cicicicdia ccddos dodaa doidcdd Soidd @ Fodeg Sardd < ohed ededed
) SBIRES ILLEBR IBIKE ISLTFT L28FF I=2xEsE SIRY S83RE TRILE RB1BBB S8/81B
=i BB S8 St m8596 SSSi8ty SEABSH SSSi HESSE Heididd RS S1 Bddird Suddidd
1 Ll - — -
5, BIR8E BBIES 98388ZE ALIHL [85BB JIBRBV ! ILIIR SFHST $8S8R YBSIR RS\ER
g Gl Mesdedid kB Wiiddd ddded deddse | ddrdd S9S86 HEdE BuEdy ShLda
H SSK]218 28KNS3I SNR3R RERRZ £923% II[RTIR I2IBB UIBES FX2B8 IBK/32 833803
S Frrds S dldd SASNG Widddd dddddd Sdnds doNds NEdds dhedd Sgdges
4 BERTB SRRIE FIKNRIB B3I SBREIW SRY 11 35882 ARBRA SR 281BLR LRSS\
; & VS dddde NadEd i Wb 886 1] SESSE SuidiEd S8ds <idddd Podds
| s B U B S
[~ LR288 BRERE KIBZEUR [ARBK U8B mm%%mﬁ AL8R2 328K RIZTEE KIS BI8ER
g TReS MEmAe REASA QAQ®N eESIn afaans w5 0- He e o | Q@xee LIErs
| o
$ BRELS SRERR SBERER 2EREY 2RKR8S INIDL 228RY IRIBN
10 DReS o nanREnS ;NN® caagon SRLes mRcoEs SoBes
D el ks K~ A i A I~ S o L(:YB.O 8%13;%% %%%%m ":10.“97 C-RI-RI-F'-Fl}
| - v >
£ 8RRV wwwwm S%w & ERBEIZ RSB 3RS 28828
S i cded Porddgs dS068s SSSES S
iy BRBER BRESE B8RKS 85888
& S T T o P R Pt L Sobadedes

Day.

Daily gage height, in feet, of L

M M : H :
2 : = : : :
E=" . =3 . . .
= : 3 : : :
oicd s Srdag <

Note.—Stage-discharge relation probably affected by ice Dec. 20. 1919. to Jan. 9. 1920, Jan. 15-21 and

Feb. 1-22, 1920.




144 SURFACE WATER SUPPLY, 1919 AND 1920, PART III,

SOUTH FORE OF LICKING RIVER AT HAYES, EY.

LocaTioN.—At two-span steel highway bridge at Hayes, Pendleton County, 2} miles
south of Falmouth.

DRAINAGE AREA.—922 square miles (measured by United States Engineer Corps).

RECORDS aVAILABLE.—July 7, 1916, to July 6, 1920, when station was discontinued.

Gaae.—Chain gage attached to downstream handrail of bridge; read by J. K. Frazer.

"‘Sea-level elevation of zero of gage, 540.10 feet.

DiscHARGE MEASUREMENTS,—Made from upstream side of bridge.

CHANNEL AND CONTRoL.—Bed of river composed of ledge rock; banks lined with
vegetation. Control about 800 feet below gage; probably permanent. Backwater
begins to affect the stage-discharge relation at this station when the main L1ckmg
River reaches a stage of about 28 feet on the gage at Falmouth.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 13.70 feet January 2; minimum stage, 0.02 foot at 6 p. m. September 20,

Maximum stage recorded during the period October 1, 1919, to July 6, 1920,
17.05 feet at 6 a. m. April 21; minimum stage, 0.04 foot at 6 p. m. October 1.

1916-1920: Maximum stage, 17.05 feet at 6 a. m. April 21, 1920; minimum stage,
0.02 foot at 6 p. m. September 20, 1919.

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

Accuracy.—Stage-discharge relation probably permanent, except -as affected by ice
during parts of December, 1919, and January and February, 1920. Rating
curve not fully developed.  Gage read to hundredths twice daily. As gage has
not been checked since August 2, 1917, readings may be too large owing to elonga-
tion of gage chain.

CoorERATION.—Base data furnished by United States Engineer Corps.

No discharge measurements were made at this station during 1919 and 1920.

Daily gage height, in feet, of South Fork of Licking River at Hayes, Ky., for the period
Oct. 1, 1918, to July 6, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-10. -

1.94{ 2.08| 9.26| 2.04f 3.48; 1.81} L50| 1.92| 2.08| 0.52 0.13
1.65| 1.9113,70| 191} 2.8 | 1L72| 2.38| L77| L76 .44 .12
1.52 | 1.71}11.8 | 1.83| 3.01| 167} 2.45| 1.63| L52 .40 .11
.41} 1,58 5.95| L.76| 2.64| 1.61; 2.06| 1.51| 1.36 .38 .10
1.26| 1.49) 3.95| 1.70| 4.45| 1.56 | L77| 1.41 | 1.65 .38 .12
1.14| 1.39| 3.28| 1.66| 4.30| 1.50| 1..58( 1.31| L1I2 .37 .10
1.07] 1.33| 3.03| 1.58| 4.52| 1.45| 1.48| 1.27| 1.01 .49 .10
1.01} 1.28| 2.80( L.51| 3.72| 1.43| 1.48| 1,27 .93 44 .10
L971 1.26) 2,49 | 1.43) 6.60) 1.42) 4.92| 1.36 .92 .34 .08
.92 | 3.82| 2.43| 1.39| 6.78| 2.76 | 9.85 | 1L.21| 2.25 .32 .08
88| 540 | 2.17| 1.35| 4.82| 565! 7.20( 1.27| 3.92 .34 .15
.86 3.3¢| 2.02| 1.33| 3.92{ 575! 512 138 2.5 .28 JA1
.84 590} 193 | 1.51| 3.41| 3.98| 400} 1.22| L9091 .27 .10
.78 5551 1.89| 206 3.13| 3.11| 3.40| 2.38| L51 .31 .08
.79 5.8 1,90 1.88| 3.05; 2.68]| 3.05| 1.78| 1.28 .31 .07
.76 | 5,38 | 1.91| 1.87| 3.61| 2.81{ 2.81| 3.77| L13 .33 N
1.281 3.90| 1.96| 177 9.94| 2.58| 2.08| 2.34| 1.09 .33 .05
4.251 3.20( 1991 177 578 2,29 2.93! 1.62 .97 .29 .0
4.45 | 2.77] 2.02| 1.68( 4.48| 2.10| 2.69; 1.29 .92 .27 .04
3.34| 2.40| 2.03| 1.63] 3.78| 1.92| 3.4 1.16 .87 .27 .03
2.821 2.28| 2.03 | 1.8 3.36| 178 3.55| 1.29 .82 .29 04
2.46 | 2,71 1.94| 2,35) 2.98( 1.70} 3.24 | 1.13 .76 .26 .67
2.16 | 2.59 | 3.36| 2.64| 2.70| 1.67| 3.68| 1.42 .70 .34 .48
1.94 ) 3.98) 3.60 | 2.55| 2.50 | 2.32| 525) 1.58 . .33 .36
173 402 442 2.43| 2.34| 2.24} 3.8 | 2.03 65 .28 .26
1.59 | 3.75| 3.65{ 2.64 | 2.22| 1.8 3.32| 3.65 .68 .21 .19
1.471 3.20 3.12| 3.50 | 3.60| 1.63| 3.43i 4.98 .69 A7 .18
2,50 2.76| 2.77| 3.18| 2.65| 1.50 | 2.92| 4.32 .63 14 W12
2.20 | 2.49( 2.52|....... 2.28 | 1.42| 2.57| 3.16 .54 .12 .10
2.43| 2.28| 2.32 |.......] 212 L41| 2.33; 2.49 .61 .15 .08
PR 2.16 ' 2.17 I....... .98 1....... 2.12 l....... .58 [ &2 S
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Dai'ly gage height, in feet af South Fork o vl/ Licking River, at Hayes, Ky., for the period
1, 1918, to July 6, 1920—Continued. .

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

Day. Oct.

5
g
g
8

1919-20.
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RRE BUS82 B¥S5Y rya8e
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GeBRE prpne moee P pRPPE PoPpee folRe
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3 3 9.25| 2,14 L73| L21|.......
3.55 3. 6.65
3.09 3.17 10.74
2.4 2.86 10.14.
2.07 '2.59 6.25 | 16.58 .
2.01 2.35 4.40 | 12,92 -
1.68 2.2 3.68 | 6.42 .-
1.55 2.12 3.25 | 4.22 .
1.96 2.09 2.94 | 3.46
2.80 1.99 2.72| 8.06) 2.09| 1.20 |.......
. 1.85 252! 426 197 L14 .......
1.87 2.33| 5.48| L72( 106 |.......
1.74 2.17 | 3.90 B
1..63 | 3.18 |....... 2.07 | 3.21 .
....... 1.73 cevnenef L95 |oo.l. cessaanfes

NoTE —Stage—discharge relation probably affected by ice Dec. 18, 1919, to Jan. 9, 1920; Jan. l&ﬂa, lnd

Feb. 1-24, 1920
MIAMI RIVER BASIN.
MIAMI RIVER AT VENICE, OHIO.

LocaTion.—400 feet downstream from boundary line between Hamilton amg
counties, at single-span highway bridge three-fourths mile southeast of Wanis
Butler County. Indian Creek enters from right 1.4 miles above station.

DRAINAGE AREA.—3,790 square miles (measured by United States Engmeer Corp

REcorDSs AvArLaBLE.—June 14, 1915, to June 30, 1920, when station was

Gaae.—Chain gage fastened to downstream side of bridge; read by H. B.

D1sCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—The control for medium stages is the remains of an old
milldam about 1} miles below the gage. For stages below about 3 feet a riffle is
formed by an unstable gravel bar under the bridge. This bar scours out during
high water and reforms at low stages. All water flows under the bridge for stages
less than 25 feet:

EXTREMES OF 8TAGE +—Maximum stage recorded during the year ending September
30, 1919, 22.81 feet at 5.30 p. m. March 17; minimum stage, 1.41 feet at 6 p. m.,
September 16.

Maximum stage recorded during the period October 1, 1819, to June 30, 1920,
24.65 feet at 6 p. m. April 21; minimum stage, 1.40 feet at-6 a. m. October 3, 4.

1915-1920: Maximurm stage recorded, 24.65 feet at 6 p. m. April 21, 1920;
minimum stage, 1.31 feet September 5, 1916.

The highest known stage corresponds to about 38 feet on the gage during the
flood of 1913.

Diversions.—The Miami & Erie canal is fed by water. taken from. Miami River at
Middletown and Miamisburg, Ohio. The canal at Lindenwald-near the point
where it leaves the drainage basin has a flow of about 100 second-feet which is a
considerable part of the low-water flow of Miami River.

ReeuraTion.—The flow during low stages is probably regulated to a large extent by
power plants in Hamilton. )
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Accuracy.—Stage-discharge relation practically permanent except for possible
slight changes at low stage because of shifts in the gravel bar at the bridge; probably
affected by ice during parts of December, 1919, January and February, 1920.
Gage read to hundredths twice daily.

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

No disclisrge measurements were made at this station during 1919 and 1920.
Daily gage height, in feet, of Miami River at Venice, Okio, for the period Oct. 1, 1918, to

June 30, 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

2.50 | 2,54 3.60| 9.19| 3.00| 2.8 | 5.60 | 4.26 2.28 | 3.60 1.78
2.41| 2.39| 3.46| 9.90| 2.90| 2.77| 531 | 478 2.24 | 2.94 1.7
2.36 | 2.26| 3.24 | 7.60| 2.8 | 2.82| 506 | 4.60 2.19 | 2.64 1.69
2.32| 2.20| 2.98| 564 | 2.98| 2.76 | 4.94| 430 2,12 2.42 1.69
2.30 |....... 2.88 | 4,44 | 2.88| 2.77| 4.8 | 406 1.98 | 2.39 1.7
2.24| 214 2.78| 4.54| 2,80 | 2.76 | 4.62| 3.90 1.95] 2.29 1.76
2.52 | 212 2.66| 4.41| 2.75| 2.69 | 4.50 | 3.86 2,02 2.20 1.69
2.80| 212 2,561 4.20| 2.68| 2.62| 4.38 | 4.16 1.99 | 2.18 1.58
2.81, 2.21) 296 3.96| 260! 570 4.30, 824 1.96 | 2.14 1L.79
2,63 | 214} 476 | 3.71| 2.61| 7.20! 5.36 | 10.04 2,02} 2.10 1.72
2.54| 212| 5.15| 3.55| 2.56| 6.64| 7.39 | 839 2,46 | 2,04 1.68
2.40 | 2.08| 575| 3.43| 2.56| 551 | 6.76 | 7.08 215 1.93 1.62
2.26 | 2.07| 835| 3.46 | 2.62 5.64 1 6.06 2.52 | 1.86 1.54
T 2191 2.06| 9.27| 3.41) 2.96| 4.49 | 512 | 548 3.39 1.9 1.48
2.15 2.06| 9.8 | 3.22} 3.12| 6.12| 500 512 4,90 | 1L.92 1.47
2.10| 2.06| 866 | 3.18| 3.09{17.20 | 10.20 | 4.78 3.40 | 1.98 1.42
2.101 2.07 | 7.30 | 3.17| 2.95(22.04 | 12.28 | 5.00 3.45 | 2.28 1.42
210 215 | 6.21 | 3.14| 2.8221.18 | 10.29 | 5.34 2.80 | 2.07 1.42
2.10 | 2.47 | 5.40| 3.08| 2.70 | 16.84 | 8.46 | 4.94 2.58 | 1.94 1.42
213 3.06 | 4.84 | 3.03| 2.62|12.29 | 7.32| 515 2.58 | 1.89 1.42
2.12| 3.56| 454 3.00| 2.68| 9.72| 6.42 | 510 6.18 | 1.98 1.43
2.10 f 3.37| 554 2.96| 2.75| 8.36| 572 | 510 5.80 | 2.62 1.50
2.08| 3.12| 6.03| 3.24 | 2.8 | 7.34, 538 | 4.8 5.28 | 2.07 1.79
2.11| 2.8} 6,48 4.02| 2.8 | 6.76 | 515| 558 4.46 | 1.93 1,72
2.10 | 2.76 | 6.60 | 4.20( 3.02( 6.15{ 500 6.32 3.40 | 4.10 164
2.08| 260 6.36 | 432| 3.03| 58 | 470 595 2,8 | 2.38 1.56
2.10 | 2.53 | 5.47 | 4.21 | 2.88|10.22 | 4.4 | 522 2.45 | 2.14 1.50
2,17 | 3.42| 480} 3.82| 2.87| 8. 4,32 | 4.8 2,31 | 1.94 1.46
2.52 | 4.4 | 426 7. 4.25 | 4.22 2.42 | 1.83 1.44
2.70 | 4.12 | 4.09 412! 3.90 2,48 | 1.77 1.46
A 3 O 3 | 5.94 f....... 3,56 2.52 | 1.76 |.......

3.68 | 3.82| 4.25| 6.18

4.05| 3.8 | 4.08( 582

8.02| 422| 400 5.50

6.60 | 595 3.92| 5.28

5.25| 9.10 08| 5.08

510 9.62| 4.22| 4.92

4,8 | 6.75| 418 | 4.88

4.32| 568| 4.00| 4.75

4.35| 4.85| 3.85| 4.60

8.05| 4.62| 3.72| 4.55

835 525 3.62! 4.52

7.85|12.55 | 3.55| 8.22

6.92|11.92 | 4.75| 8.62

6.30 | 8.50 | 4.90| 8.15

512 | 7.05| 470} 7.40

4.38 |12.22 | 4.45| 5.98

3,70 | 11.82 1 13.28 } 5.40

3.68{ 8.90 | 13. 5.15

3.90| 9.8010.95| 5.02

5 4.12] 7.88 | 17.78 | 4.88

2.80 | 5.90| 6.68| 7.10|24.45| 4.78

3.05| 4.00 8.45| 6.68)23.72| 4.88

3.14| 3.65! 8.90| 5.60|17.80| 470

310| 3.28| 810 508 |13.05| 4.78

3.08| 290 6.02| 498 | 9.98| 4.55

3.05| 2.8 | 520 4.8 | 8.75| 4.38

3.00| 3.40| 460 4.55| 7. 4,18
3.03 | 4.62| 4.08) 442| 7.28| 3.

2.90 | 3.65| 3.88| 4.30| 6.68) 3.78

2.92 4.02 6.35 | 3.70

298| 5.00 |....c..| 4585 |....... 3.62

N o'rE.—Sta%e—d.lschargé relation pri)babl affected by ice during part of the time during the period Dec,
17, 1919, to Feb. 24, 1920, Gage not read Ngv. 5, 1918, ;
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WHITEWATER RIVER AT BROOKVILLE, IND, -

LocaTtioN.—At two-span steel highway bridge three-fourths mile south of Brook-
ville, Franklin County, and 2,000 feet below junction of East and West forks
of Whitewater River.

DRAINAGE AREA.—1,180 square miles.

RECORDS AVAILABLE.—June 8, 1915, to May 15, 1920, when station was discontinued.

Gage.—Chain gage fastened to downstream side of bridge; read by Mrs. H.Koerner,
Raymond Logan, and Alvin Grimme.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND conTROL.—Control about 500 feet below gage is probably permanent.

ExTrEMES OF sTAGE.—Maximum stage recorded during the year ending September
30, 1919, 15.95 feet at 7 a. m. March 17; minimum stage, 0.77 foot at 5 p. m. Sep-
tember 18.

Maximum stage recorded during the period October 1, 1919, to May 15, 1920,
18.93 feet at 5.30 p. m. April 20; minimum stage, 0.91 foot at 5. p. m. October 3
and 7 a. m. October 4.

1915-1920: Maximum stage, 18.93 feet at 5.30 p. m. April 20, 1920; minimum
stage, 0.77 foot at 5 p. m. September 18, 1919.

REecuraTION.—Flow regulated to some extent by the Thompson-Norris strawboard
mill at Brookville. Water is diverted from the West Fork about 10 miles above
station and flows down the old Whitewater canal to the mill and is returned
to the river a few hundred feet above junction of the East and West forks.

Accuracy.—Stage-discharge relation practically permanent; probably affected by
ice during parts of December, 1919, and January and February, 1920. Gage
read to hundredths twice daily. '

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

No discharge measurements were made at this station during 1919 and 1920.

Daily gage height, in feet, of Whitewater River at Brookville, Ind., for the period Oct. 1,

8888

. 1918, to May 15, 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. i June. | July. | Aug. | Sept.
|
1918-19.

137 | 1.44| 1.8 543 | 1.8 | 2.02; 2,71 | 2.88| 2.13| 167 2.01 1,08
1.33 | L35| 178 415| 1.73) 1.91| 2.64| 2.65| 2.07| 1.45] 159 105
.32 1.35) L70| 3.10| L74: 1.83| 2.62| 2.48| 2.16| 1L42| 132 L.07
.30 1.35| 1L.65| 2,50 L78| 1.85| 2,56 2.27( L99{ 1.33| 1.22 1,04
131 1L26| L57| 2.27| 1.69| 190 | 247 217 | 1.95| 1L15| 1,26 105
L25| 1L25| 151 | 2.29) 1.67| L899} 237 | 217 191 | 1.35 | 1.45 1,03
1.31] 1.27| L57| 2.20f 165 L79| 2.29| 214 L77{ L78| 141 .01
130 1.23| 1.47| 2.20| 166 177 | 2.29] 2,20 L79| 1.33| 1.30 .98
.25 L35] L767 2.06| 1.65| 4.65| 2.24| 4.41| 2,31 | 122} 124 L06
1.28| L31] 2.67| 1.87| L5356 3.90] 2.76 | 4.48{ 1.98| 1L.96| 1..19 1.00
1.23| 1.26| 2.79( 1.82| 157 3.09| 2.62| 3.61 | L75| 1.41| 1.17| " L24
1.30 | *L.25| 2.65| 1.91 | 1.58| 2.8 2,38 3.11| 1.74| 1.30| 114 L06
1224 129 587 1.89{ 1.69| 2.66( 2.28| 2.93| L84| 1.22| 1.08 L03
1,20 125 48| 1L99]| 1.8 | 2.52| 2.25| 2.79| L75] Ll12{ 114 .98
1.25 | 1.22| 443 | L98| 1L90| 415| 2.31| 270 | 1.77| 1.20] 1.21 .93
1,20 125} 3.35| 1.85| 1.88112.21| 7.53| 2.63| 1.83| 1.55| 1.16 .88
123 | L2510 2.99| 1.8 | L78|14.756 | 495 2.64 | 2.12| 127 L2l .96
.21 2.02| 2.75| 1.8 | 1.74| 7.65| 4.05| 2.57| L96| 1..16]| 1.19 .83
1,251 190 2.59 | 1.84 | 1.66| 503 | 3.47| 2.60 | 1.76 | 1.24| 1.10 .80
1.32| L98| 2.48| 1.83| L70| 437 3.16 | 2.32| 1.68| L26| 1.08 .99
l44 | 189 239 1.80| 1.8 6 3.65, 2.82| 3.06| .62 169/ 121 1,12

-1.33| 1761 2,94 1.87| 1.86| 3.40| 2.66 | 2.82| 2.61 ! 1. 1.23| 1.40
L31) L8| 314 1.97| 1.95) 2.72| 2.59| 2.77 2.75| 1.28| 1..09 119
1.35| L66| 3.59 | 2.74| 1.88| 2.49| 2.64| 3.12| 2.81| 1.18| .08 1.06
139 1.61| 3,20 2.54| 1.92( 2.75| 2.38| 3.23| 2.82| L19| 1.26 .92
1.40| 1.52}| 3.05| 2.33( 1.8 | 2.92| 2,290 | 2.94| 2.72| L19| L19
135 1.49| 2.8 | 2.16| L.77| 425 2.25| 2.67| 2.65] L17| 115
1.69 1.71) 2.60| 2.06| 1.80| 3.68 | 2.25| 2.44| 2.59| .07 L10
166, 2.15| 2.43| L98|.......| 3.17| 2.32| 2.31| 251 | L15| 1.12
L45| L90| 2.35| 1.92|.. 3.02| 2.27| 2.24| 2.22| L14| LO9
51 j....... 2,37} 186 2.86 [eeeene. 2.21 1 ....... 2171 113 '
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Dmly gage height, in feet, of Whitewater River at Brookmlle

Ind.; for the period Oct. 1,
1918, to May 15, 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.| May. | June. | July. | Aug. | Sept.
7.05| 3.95| 1.92! 2.29| 2.01| 2.56 | 2.75
6,37 3.22! 178 2.46| 1.93| 2.36| 2.64
4.07| 3.00| 1.45| 8.27| L89| 2.18( 2,57
3.411: 2,501 :1.43|+ 3.58/| 2.36| 2.96| 2.51
3.04| 2.57( 1.39| 3.52| 8.98| 2.83| .2.45
2.65| 3.8 1.34| 272 2.71| 2.35| 2.39
3.21| 4.37f 1.57| 2.45| 2.35| 2.60| 2.33
3.31{ 3.38) 2.36 | 2.32| 2.24| 2.74| 2.27
2.75| 3.22) 2.26| 2.67| 2.090| 2.47| 2.21
2.54| 2.83] 1.96| 3.63] 2.35| 2.20| 2.17
4.45] 2.30 | 1.89 | 433 4.18) 2.18| 2.13
2.77| 2471 1.72 ) 3.98| 836| 2.71| 4.58
2.34| 429 | 173 3.12| 4.983| 3.46 | 520
2.471 2,94 L77) 8.24| 3.56| 2.94| 3.8
2.43| 2.32| 1.74| 2.71| 3.83| 2.66| 3.40
2.82 2.34| 1.84| 2.51| 8.38| 3.80
2.21| 2.18| 2.10] 2.32| 528 6.40|.

2.181 2,21 191! 2,33 | 4.48! 5.03
2.13| 214 175 2.27| 5.48| 6.50
2.07| 1.93| 1.89] 3.28; 3.83 | 14.56 |.
2.02) 1.95| 2.90) 5.26| 3.44| 13.40
2.00:) 2.07' 2.14 | 4.68 3.36 | 7.06 |.
L96| L99| 2.14 | 4.10] 3.21| 4.88
1.96 | 1.99| 2.48| 3.06 | 2.92| 4.06
2.13| 1.81| 1.93| 2.82| 2.77| 3.63 .
3.567) L87) 1.97| 2,42 2.75| 3.4
3.45| 1.88) 2.14 | 2,26 | 2.68| 3.29 |.
3.05| 190| 2.93| 2.22| 2.71 8.17|.
6712 | 1.89| 2.32] 2.11| 2.64| 8.02|.
7.02| 1.8 2.92(....... 2.52| 2.89|.
....... 1.8 | 2.95 .......] 2.3 [.......

NoTe ——Stage—dlseharge relation probably affected by ice during part of the period Dec. 15, 1919, to Feb.

23, 1920
KENTUCKY RIVER BASIN. ‘
DIX, RIVER NEAR BURGIN, KY.

Locarron.—At covered wooden highway bridge on Burgin and Buena Vista pike, 33
miles due east of Burgin, Mercer County. Kennedys mill is a quarter of a mile
above station,

DrAINAGE AREA.—395 square miles (86 per cent measured on topographic maps and
14 per cent on United States Geological Survey map of Kentucky; scale, 1:500.000).

RECORDS AVAILABLE.—July 2, 1910, to July 16, 1911; October 1, 1911, to September 30,
1920.

Gace.—Staff gage attached to right upstream wing wall of bridge near face of abutment;
read by Frank Martin. Gage readings subsequent ‘to February 15, 1913, refer
; to & datum which is about 0.2 foot below datum of original gage. -

DISCHARGE MEASUREMENTS:—Made. from upstream: side of bridge, from a boat, or
by wading.

CHANNEL AND CONTROL.—Probably permanent except during extreme floods. At
stages above low water the growth of foliage on trees and brush at the control
may affect the stage-discharge relation to a small extent.

ExTREMES oF pIscHARGE.—Maximum stage recorded during year ending September
30, 1919, 24.0 feet at 5 p. m., January 1 (discharge, 21,000 second-feet); minimum
stage recorded, 2.65 feet September 10, 13, 15, 18, and 20 (discharge,1.2second-feet).

Maximum stage recorded during year ending September 30, 1920, 27.0 feet at
6 a. m. January 9 (discharge, 24,900 second-feet); minimum stage, 2.70 feet Sep-
tember 30 (discharge, 1.5 second-feet).
1910~1920: Maximum stage recorded, 29.0 feet about 3 a. m., January 22, 1917
(discharge, 27,500 second-feet); minimum stage 2.60 feet at 6 a. m., June 19, 1918
(discharge, 0.8 second-foot).
Ice.—Ice forms only during severe winters.
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Accuracy.—Stage-discharge relation practically permanent; not affected by ice dur-
ing 1918-19 or 1919-20. Rating curve well defined up to 455 second-feet and
fairly well defined between 455 and 12,000 second-feet; above 12,000 second-feet,
curve is an extension. Gage read twice daily to quarter-tenths, Daily discharge
ascertained by applying mean daily gage height to rating table. Records good.

The following discharge measurement was made by W. R. King:
May 11,:1920: Gage height, 6.07 feet; discharge, 750 second-feet.

Daily diseharge; in secondsfeet, of Diz River, near-Butrgin, Ky., for the years ending.Sept.
30, 1919 and 1920,

Day. Oct. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June | July.| Aug. | Sept.
1918-19.

1 3.6 60 54 116,800 | 222 735 211 155 268 | 60 9.4 2.6
3.6 124 54 116, 800 190 825 180 | 735 200 | 49 18 2.6
3.6 100 49 | 4,940 160 { 568 170 | 389 160 | 38 7.4 2.0
3.6 66 421 1,530 151 491 133 | 256 151 | 27 6.0 2.6
3.6 44 40| 925 151 421 133 | 256 160 | 23 42 2.0
3.6 36 40 649 133 | 2,000 133 151 1331 23 62 2.6
3.6 29 31 455 116 § 1,530 116 100 108 | 22 222 2.6
3.6 20 31 455 108 925 133 116 82 8.2 151 2.0
3.6 20 29 568 108 | 3,900 116 | 2,950 280 | 22 97 2.0
3.6 17 33 455 100 | 2,340 [ 222 5,600 421 11 70 1.2
3.6 16, 49.1..374 97 11,340 ) 2 1,940} 233; 1 44 1.5
3.6 11 151 280 85 [ 1,150 | 1,870 735 14 14 33 L5
3.6 9.4 359 . 25 L2
3.6 7.4 529 22 L5
3.6 6.0 455 20 1.2
3.6 2.6 455 38 1.5
3.6 3.6 875 49 15
3.6} 4,000 975 33 1.2
2.6 608 780 18 L5
3.6 280 529 14 1.2
45| 200 11 1.5
9.4 170 23 2.0
7.4 133 31 2.6
7.4 92 36 9.4

14 72 31 1
65 17 17
55 11 20
47 9.4 8.2
38 6.0 7.4
51 7.4 6.0
I, 3.6 .......
416,750 305 10 70
4| 8780 649 40 58
42,770 405 40 44
411,400 340 1,800 54 36
691 3,700 190 27
455 1,030 133 11,080 | 1,600 | 1,800 | 222 | 5,600 | 256 72 14
345  [11,600 142 735 780 | 1,660 | 491 { 1,150 | 222 190 6.0
280 5, 2,500 | 780 491 [ 1,270 | 6,270 | 568 | 180 268 6.8
5,490 (23,000 | 491 455 875 340 389 | 133 491 78
211 6,990 10,900 568 421 691 | 1,150 305 | 100 421 116
190 3,310 | 3,130 568 491 491 649 211} 78 305 60
233 1,530 | 1,460 | 491 | 735 438 | 4557 133} 54 280 142
3,700 | 1, 4551 1,000 [ 529 |'1,600 133 |54 529 170
211 8,520 825 389 | '925| 529 {1,800 133 | 190 455 170
160 3,040 649 345 735 359 691 116 | 421 608 151
142 1,600 | 529 280 825 305 | 529 100 { 202 {1,270 133
133 925 | 491 292 | 3,310 389 78 { 233 11,000 108
116 825 455 305 | 1, 529 190 875 85
92 735 374 359 {10,900 222 735 54 | 318 649 75
8 649 331 389 | 6,150 318 975 49 | 421 529
70 529 | 2,000 421 | 3,310 | 7,480 529 54 | 244 491 47
58 455 | 9,430 | 6,510 | 1,210 | 2,500 421 47 | 142 491 29
.42 389 | 9,560 | 2,590 | 8 1,600 | 318 40 | 124 455 17
31 331§ 7,480 | 1,530 529 691 280 49| 82 359 18
25 305 | 4,400 925 491 491 268 40 60 244 16
10, 600 280 | 1,800 735 421 735 | 233 42| 54 170 7.4
9,170 23311,150 | 529 211 | 1,660 | 233 41 44 133 6. g
2, 860 233 975 438 170 | 1,030 1 421 40 100 3.
1,530 233 7351 42 116 735 170 271 40 97 3.6
2, 500 256 | 568 |. . 82 568 124 11| 40 88 1.5
....... 233 529 . 54 |....... 170 {.......| 40 8 |eveannn

Norte.—Gage readings ln error Nov. 26, 27, 1918, and Apr. 27-29, 1919; discharge estimated.
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Monthly discharge of Dixz River mear Burgin, Ky., for the years ending Sept. 30, 1919
} and 1920.
[Drainage area, 395 square miles.}
Discharge in second-feet.
Month. Run off in
Maximum. | Minimum. | Mean. | Tl s(}uare
1918-19.
October. ..o i ieiiiaieaeaann 36 2.6 7.64 0.019 0.02
November. .. 4,000 2.6 213 . 539 .80
December 2,420 29 351 . 889 1.02
16, 800 233 1,690 4,28 193
925 82 . 522 54
3,900 200 812 2.06 2.33%
2,090 11 318 .805 99
3,600 100 799 2,02 2.33
421 22 157 .397 44
60 4.5 20.0 . 051

222 3.6 37.7 . 095 11
20 1.2 4.04 . 010 oL
16, 800 1.2 388 .982 13.34
2, 590 7.4 258 . 654 .75
10, 600 25 1,680 425 474
11,600 233 2,020 5.12 5.90
23,000 116 2,760 6.99 8.06
6,510 280 833 2.11 2.2%
10,900 54 1,390 3.52 4,06
7,480 222 | 1,310 332 3.7
6,270 124 775 1.96 2.26
3,600 11 545 1.38 1.5¢
421 2.6 153 . 387 W45
1,270 40 358 906 104
170 . 1.5 58. 4 . 148 W17
23,000 1.5 | 1,010 2. 56 34.95

ELEHORN CREEX AT FORKS CF ELEHORN, KY.

LocaTtioN.—At footbridge at Forks of Elkhorn, Franklin County, three-fourths mile’
below forks of stream and 5 miles northeast of Frankfort.

DRrAINAGE AREA.—415 square miles (measured by United States Engineer Corps).

REcoORDs AvAILABLE.—April 26, 1915, to September 30, 1920.

GaGE.~—Vertical staff in two sections on left bank; section reading 0 to 5 feet attached
to elm tree 40 feet below bridge, other section attached to sycamore tree about
20 feet below bridge; read by R. S. Estes.

DiscHARGE MEASUREMENTs.—Made from footbridge.

CHANNEL AND coNTROL.—Bed of stream boulders and bedrock; probably permanent.
Control short distance below gage composed of solid rock and boulders; permanent.

ExTREMES oF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 11.6 feet at 7 a. m. January 2; minimum stage, 0.2 foot October 1-23 and
September 3-30.

Maximum stage recorded during the year ending September 30, 1920, 15.0
feet at 6 p. m. December 7; minimum stage, 0.2 foot October 1-15.

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

Accuracy.—Stage-discharge relation probably permanent; not affected by ice during
1919 or 1920. Gage read to tenths twice daily. Records fair. Daily discharge
not published because no discharge measurements have been made since July
31, 1917."

CooPERATION.—Base data furnished by United States Engineer Corps.
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EAGLE CREEK AT GLENCOE, KY.

LocatioN.—At county highway bridge half a mile south of Glencoe, Gallatin County.

DRAINAGE AREA.—445 square miles (United States Engineer Corps).

RECORDS AVAILABLE.—April 29, 1915, to September 30, 1920.

Gage.—Vertical staff attached to upstream side of first pier from left abutment of
bridge; read by Elphia Connelly and Anna Shepherd.

Di1scHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.—Bed of stream sand and loose stone; probably permanent.
Small island covered with trees about 250 feet below bridge. Point of control
not determined.

EXTREMES OF STAGE.—Maximum stage recorded during the year ending September
30, 1919, 18.0 feet at 7 a. m. March 17; minimum stage, 0.2 foot October 10-19
and September 2-30.

Maximum stage recorded during the year ending September 30, 1920, 20.5 feet
at 5 p. m. April 20; minimum stage, 0.2 foot October 1-10 and July 13.

Ice.—Stage-discharge relation probably not affected by ice except in very cold
winters.

Accuracy.—Stage-discharge relation probably permanent; notfaffected by ice during
the winters 1918-19 and 1919-20. Gage read twice daily to tenths. Daily
dlscharge not published because no discharge measurements have been made
sinee June 21, 1918. Records fair.

COOPERATION. —Gage-helght record furnished by United States Engineer Corps.

“Daily gage height, in feet, of Eagle Creek near Glencoe, Ky., for the years ending Sept. 30,
1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

1 0.5 2.0 2.1 | 1.2 L9 2.5 2.4 2.8 2.1 2.5 0.5 0.3
5| 20 | L85 |10.15) 1.8 | 29 | 23 | 3.9 | 2.0 | 2.45| .5 .2
.5 1 L95) 1,55) 3.9 | 1.8 | 2.45| 23 | 29 [ 1.9 | 24 .5 .2
.5 L7 1.45]| 2.8 1.8 2.3 2.2 235 1.8 L9 .4 .2
.5 | .35 1.35| 2,45 1.8 | 465 2.2 | 215| 1.7 | 1.35| .4 .2
.5 L3 1.3 2.2 L7 5.65 | 2.1 2.05| L6 1.05 .4 .2
.5 L2 L15| 2.1 L7 3.3 2.0 2.0 1.55 .9 .4 .2
4 { LO5( L1 | 20 | L6 [ 275 20 ( 2.0 | L6 .9 .3 .2
31 L0 L25) 1.9 | 1.6 | 845) 205} 84 | 215] .9 .3 .2
.2 | 1.0 | 706 1,9 | L5 | 45 | 205| 88 | L95| 6.6 .3 -2
-2 .95 | 6.3 1.8 | 1.5 | 3.15] 6.0 | 475 L75| 2.2 .3 .2
.2 9 | 43 | L7 | L5 | 28| 38 | 3.4 | L7 | L65| .3 .2
.2 .8 875 | 1.6 L5 2,65 2.7 2.9 1.6 L45 .3 .2
.2 8 [ 7.5 | 1.85| 1.5 [ 2.6 | 2.45| 2.95| L5 | L25| .3 .2
.2 .8 6,25 1.95| 1.5 2.6 2.3 2.75 | L4 .25 .3 .2
.2 .8 3.6 2.0 L8 4.1 2.8 | 2.55| 2.5 2.1 .3 .2
.2 8| 275 20 | 2.15/166 | 3.4 ( 25 | L95! L2 .3 .2
.2 4751 2.46| 2.0 2.1 7.2 2.85 | 2.7 2.3 Lo .3 .2
.2 3.5 2.25| 2.0 2.3 4.0 2.7 2.55| 175 .9 .3 2
.5 | 28 | 206 1.9 | 23 | 3.2 | 245( 3.8 | L65| .9 .3 .2
.6 | 25 | 20 | 1.8 | 235) 2.5 2.25| 3.75] L45| .9 .3 2
.5 L9 2.6 L8 3,251 2.65| 2.1 2.7 | L2 .8 .3 .2
.5 L8 3.2 3.95| 2.95| 2.5 2.1 265! 2.5 .8 .3 .2
.65 1.65( 5.25| 545 2,6 | 245! 28| 835| 205 .8 .3 .2
.6 | 1.5 [ 53 | 3.46| 25 | 2.4 | 2.95| 4.85| 3.9 7 .3 .2
.95 1.35( 3.3 2.8 2.5 2.4 2.3 3.2 7.25 .7 .3 .2

1.5 1.3 3.6 2.45 | 2.8 8.3 2.156| 2.8 4.75 .7 .3 .2
2.6 2.55 | 2.4 2251 2.5 4.3 2.0 2.65 | 3.4 .6 .8 2
3.65 | 3.8 2.2 2.2 3.05| 2.0 2.45 | 2.9 .5 .3 .2
2.7 | 27 | 205 2.1 275 2.7 | 2.25| 255 .5 .3 .2
2.1 Jee.... 21 | 2.0 2.55 |....... 2.2 lo...... .5 I%: 2 (ORI,
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Daily gage height, in feet, of Eagle Creek near Glencpe, Ky., for the years ending Sept. 30,
1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
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GREEN RIVER BASIN.
GREEN RIVER AT MUNFORDVILLE, KY.

LocaTioN.—At toll highway bridge at Munfordville, Hart County. Louisville &
Nashville Railroad bridge is 1 mile below highway bridge.

DRAINAGE AREA.—1,790 square miles (measured on United States Geological Sur-
vey map of Kentucky; scale, 1:500,000).

RECORDS AvarLABLE.—February 27, 1915, to September 30, 1920.

Gace.—Chain gage attached to upstream handrail of bridge; read by Chester Williams.

DiscEARGE MEASUREMENTS.—Made from upstream side of bridge or by wading 100
feet below the bridge. .

CHANNEL AND coNTROL.—The control for low stages is at a riffle used as a ford imme-
diately below the bridge-and is believed to be permanent; control at high stages is
also believed to be permanent. Discharge relation may be affected at high stages
by foliage on the brush and trees in the flood plain.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 35.6 feet at 5.30 p. m. January 3 (discharge, 31,500 second-feet); minimum
stage, 2.45 feet September 22 (discharge, 42 second-feet).

Maximum stage recorded during year ending September 30, 1920, 39.6 feet at
5.30 a. m. January 11 (discharge, 36,300 second-feet); minimum stage 2.54 feet
October 1-3 (discharge, 56 second-feet).

1915-1920: Maximum stage recorded, 44.5 feet at 5.20 a. m. December 18, 1915
(discharge, 42,400 second-feet); minimum stage, that of September 22, 1919.

Highest known stage about 54 feet; date unknown,

Ice.—Ice seldom forms at this station.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice during
winters of 1918-19 and 1919-20. Rating curve well defined below and fairly well
defined above 1,700 second-feet. Gage read to hundredths twice daily. Daily

~ discharge ascertained by applying mean daily gage height to rating - table
Records good.
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Discharge measurements of Green River at Munfordville, Ky., during the year ending
Sept. 30, 1920.
[Made by W. R. King.]

Dis-
charge.
Sec.-ft.

528
1,680

Gage
Date. height.

Feet.
3.34
4.88

Nore.—No discharge measurements:were made at this station during the yeariending Sept. 30, 1919.

Daily discharge, in second-feet, of Green River at Munjfordville, Ky., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dee. | Jap. | Feb. | Mar. | Apr. | May. June.] July. | Aug. | Sept.
1918-19.

1 90 | 1,420 | 552 | 6,440 | 1,420 | 3,820 | 3,080 | 1,880 | 2,620 | 712 | 238 163
536 120,200 | 1,120 | 2,920 | 2,250 | 1,880 | 2,400 638 | 1,350 275
30,600 | 1, 2,780 | 1,950 | 1,800 | 2,180 | 638 | 520 230
28,400 | 975 | 2,320 | 1,500 | 1,650 | 1,050 | 408 | 468 163
16,300 975 | 2,620 | 1,420 | 1,880 | 1,650 421 342 98
4,950 | 862 |6,120 | 1,280 | 2,020 | 1,280 | 413 | 750 92
2,020 | 825 | 8,140 | 1,200 | 2,700 8 | 536 | 1,420 381
2,920 788 | 8,740 { 1,200 | 3,680 | 1,200 750 | 1,420 750
2,700 | 750 | 9,540 | 1,420 |13,600 | 1,280 | 600 | 1,280 568
2,320 750 110,300 | 2,180 {23,300 | 1,420 468 n2 230
2,020 712 | 8,570 | 4,880 22,200 | 1,280 584 568 72
1,950 675 | 4,0 7,300 18,400 | 1,350, 482 381 62
1,650 675 | 2,920 | 6,960 | 7,5 862 350 275 47
1,420, 7122, 4,280 | 3,980 825 | 350 260 56

1,420 712 | 2,620 | 3,220 | 3,220 825 335 245
‘1,420 750 | 3,980 | 4,420 | 2,700 750 335 150 60
1,420 750 {11,300 | 4,350 | 3,080 675 275 146 60
1,500 | 750 (13,800 | 4,420 | 3, 638 | 260 | 146 60
2,180 | 675 | 9,920 | 3,300 | 3,300 | 568 | 260 | 146 60
2,100 712 | 5,880 | 2,780 | 3,600 568 584 146 47
1,950 | 975 4,200 | 2,020 | 3,080 | 520 | 638 | 146 “
1,800 | 1,720 | 3,380 | 1,580 | 2,850 490 675 146 42
3,300 | 2,320 | 2,700 | 1,280 2f§50 712 | 825 146 68
4,500 | 2,400 | 2,250 | 1,200 | 3,300 788 146 141
5,250 | 3,300 | 1,720 | 1,120 | 4,880 | 788 | 335 105 230
4,720 | 6,200 | 1,880 975 (11,700 | 712 189 78 114
3,220 182 | 102 71
2,550 176 150 58
2,020 150 | 123 58
1,950 | 141 | 100 58
1,500 141 123 [.......

11,400 | 482 | 2,780 | 3,750 | 6,780 | 6,120 | 2,780 | 230 | 196
| 7,890 460 | 3,080 | 3,450 {11,200 | 6,440 | 3,150 208 552 520
;4,200 452 | 3,980 | 3,300 |14,400 | 5,560 | 4, 110 825 452
13,380 | 552 | 4,350 | 4,720 (13, 3,380 | 6,280 92 | 202 389
' 2,620 552 | 4,650 | 5,320 12,600 | 2,400 | 7,800 208 170 373
4,120 788 | 5,180 | 5,180 | 9,630 | 1,950 | 6,960 512 389 482

5,560 | 3,600 | 4,650 | 4, 7,040 | 2,250 | 5,720 712

7,380 | 8,740 | 3,680 | 3,600 | 5,640 | 4,350 | 4, 712 | 1,050 358
17,200 [21,500 | 3,080 | 3,150 | 4,420 | 9,340 | 3,680 2,180 2
20,000 (29,600 | 2,920 | 2,920 | 3,750 | 8,140 | 2,250 482 | 1,800 675
16,300 35,400 | 2,620 2,920 | 5,560 | 1,580 | 468 | 1, 1,280
13,500 120,600 | 2,780 | 3,820 | 2,700 | 7,040 | 1,350 | 373 | 975 | 5,020
11,400 11,700 | 3,300 | 4, 2, 6,780 | 900 | 282 | 1,280 | 12,000
17,500 | 5,640 | 3,000 | 7,040 | 2,180 | 4,950 | 638 358 | 7,380 | 10,000
21,600 | 5,250 | 2,700 | 6,200 | 1, 3,680 568 750 | 8,060 | 4,720
4,280 | 2,250 | 5,320 [ 1,720 | 2,550 490 | 788 | 5,800 | 3,220
3,600 | 2,180 | 5,180 | 1,720 | 3, 536 | 592 | 4,280 | 1,950
3,680 | 2,020 | 6,200 | 1,650 | 3,820 | 712 | 475|3,600 | 1,850
3,750 | 1,880 | 8,320 | 1,500 | 3,680 | 389 | 389 | 2,550 | 1,200
5,560 | 3,220 (14,300 | 3,150 | 3,680 | 381 | 328 1,500 638
9,080 | 6,620 (21,500 {15,300 | 3,520 | 429 | 305 | 1,580 421
17,900 | 9,250 {16,400 (17, 3,680 | 638 | 290 | 2,320 638
22,000 (15, 6,360 |14,700 | 3,820 | 520 | 290 | 1,880 536
23,800 (13, 4,650 | 9,080 | 3, 437 | 245 | 1,500 490
20, 11,000 | 3,380 | 5,020 | 2,850 | 397 189 | 1,280 421
16,400 | 6,440 | 2,620 | 6,620 | 2,480 | 365 | 215 | 975 491
13,800 | 3,520 | 2,020 [11,500 | 2,100 | 335 | 230 | 1,050 421
10,000 | 2,700 | 2,250 | 8,740 | 1,280 | 305 | 150 | 1,420 373
6,870 | 3,150 | 2,100 | 5,646 | 975 | 260 | 132 1,120 660
5,660 f....... 1, 5,480 | 1,420 | 230 123 | 600 536
3,820 |....... 3,000 [....... 2,180 |...:... 176 | 875 |.......
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Monthly discharge of Green River at Munfordville, Ky., for the years end'mg Sept. 30,
1919 and 1920. p

[Drainage area, 1,790 square miles.]

Discharge in second-feet.
Month. Runcoft in
Maximum. | Minimum. | Mean. Pex;gicigare
1918-19. .

1,500 80 378 0.211 0.24
5,250 245 1,000 .50 .62
51250 389 1,860 1.04 1.20
30,600 1,420 5,410 3.02 348
6,620 675 1,660 L927 97
13,800 1,720 5,220 2.92 3.37
7,300 9 2,520 1.41 1.57
23,300 1,650 5,990 3.35 3.86
2,620 490 1,100 .615 * .69

825 141 437 .244 .28

1,420 78 308 222 126

750 42 147 . 082 .09

30,600 42 2,190 1.22 16. 63
6,780 56 1,450 .810 .93
24,100 638 5,930 3.31 3.69
22,800 560 8,370 4.68 5.40
351400 452 10,200 570 6.57
15,900 1,880 £710 2.63 2.84
21,500 1,880 5,510 308 3.55
17,900 12500 7,010 3.92 437
9,340 975 950 2.21 2.55
7,800 230 1,970 110" 1.23

788 92 355 .198 .23

8,060 170 1,900 1.06 1.22
12,000 | 268 1,700 1950 1.06
35,400 } 56 4,420 2.47 33.64

WABASH RIVER BASIN.
VERMILION RIVER NEAR DANVILLE, ILL.

Locarron.—In sec. 22, T. 19 N., R. 11 W., at Chicago & Eastern Illinois Railroad
bridge 3 miles south of Danville, Vermilion County, 1} miles above Stony Creek,
and 3 miles below mouth of North Fork.

DRrAINAGE AREA.—1,280 square miles.

REcorDS AvAILABLE.—November 12, 1914, to September 30, 1920.

Gaer.—Chain gage attached to downstream side of bridge; read by Sherman Osborn.

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

CHANNEL AND CONTROL.—Soft mud and sand; likely to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Septem-
ber 30, 1919, 15.32 feet at 5 p. m. March 18 (discharge, 9,360 second-feet); mini-
mum stage, 1.89 feet September 16 and 17 (discharge, 6.7 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 19.7 feet
April 21 (discharge, 13,600 second-feet); minimum stage, 1.96 feet September 25
(discharge, 8 second-feet).

1915-1920: Maximum stage recorded, 19.7 feet April 21, 1920 (discharge, 13,600
second-feet); minimum stage, 1.89 feet September 16 and 17, 1919 (discharge,
6.7 second-feet).

Accuracy.—Stage-discharge relation changed during high water in May 1919, and
during summer of 1920; affected by ice during part of January and February,
1920. Rating curves fairly well defined above 30 second-feet. Gage read to hun-
dredths once daily. Daily discharge ascertained by applying daily gage height
to rating tables. Shifting-control method used June 1 to September 30, 1920.
Records fair except for very low stages for which they are poor

22026—24—wsp 503——11
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Discharge measurements of Vermilion River near Danville, Ill., during the years ending
Sept. 80, 1919 and 1920.

Gage Dis- Gage | Dis-

Date. Made by— height.| charge. Date. Made by— heiﬁt. charge.

1918. Feet. | Secft. || 1919. Feet. | Sec.t.

ec. H. C. Beckman....... . 3.8 602 Aggiom H.C. Beckman........| 2.24 38
1019. .

June 5§ |-e...@0uciiiaiiinnniana.. 3.33 326 || Apr. 21 | H.J. Dean............. 19.73 | 13,600

Aug. 20 |oeeeedOcnecnnrnannnn. | 224 36 || June 20 [.......do.cccoeiiniii| 2 104

Daily discharge, in second-feet, of Vermilion River near Danville, Ill., for the years ending

Sept. 30, 1919 and 1920. )
Day. Oct. | Nov, | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

RS IO ST 2,800 | 594 (1,460 [ 1,040 | 445| 325| 400 8 | 38

580 | 594 | 1,380} '920| 570 | 315| 355 88| 22

594 (1,300 | 920 520| 315| 335 82| 20

498 (1,100 | 920| 665 315 315 751 20

475 | 1,040 | 865 810 | 315! 212 64| 19

430 | 985| 88| 810| 35| 202 55 17

408 | 930{ 80| 755 205| 193 46| 16

38| 86| 700! T00| 254 175 381 15

344 | 930| 75| 810 212| 157 6| 15

302| 985| 700| 810 196 140 6| 15

302(1,230] 645| 810| 187| 125 3| 12

302 |1,680 | 645 | 80| 169 111 0| 10

475 (1,830 | 608 | 755| 151 | 104 37 7.0

771 | 1,680 | 570 | 645 | 160 98 36 7.0

3,880 | 660 1,380 (7,920] 595| 50| 18| 6| 33| 70

3,760 | 644 (1,380 | 9,060 | 645 | 400 | 212 107 61 6.7

3,200 | 669 (1,380 |9,120| 20| 470 | 193 9% 52 6.7

2,430 | 720{1,230 | 9,360 | 445 | 458 | 216 82 13 7.8

2,360 | 604 | 1,100 | 7,360 | © 400 | 445 | 226 73 40 10

1,830 | 669 | ‘930 | 5760 | 378 | 495| 864 68 3| 12

4,480 | 669 | 985 |4,480 | 355 | 495 | 1,160 64 33| 20

5,320 | 644 1,300 | 3,520 | 335 | 545 | 1,040 60 28 28

6,160 | 720 | 1,830 | 2,860 | 315| 920 | 920 55 24| 43

5840 | 771 | 2,360 | 2,200 | 445 | 1,040 | 1,380 49 26| 68

6,000 | 8232280 | 2,060 422 '980 /1,400 43 281 55

5,120 1,900 | 378 | 920 1,430 42 24| 38

3,520 1,680 | 400 | 920 | 1,460 38 23] 28

3,040 1,460 | 422 865| 920 33 2| 2

2,550 1,300 | 422| 75| 720 76 20| 22

2,060 1,280 | 400 545| 520 52 60| 11

1,760 1,160 |....... 335 [oueeenn 7 94......

2,800 120 | 1,300 | 2,500 | 645 68 181 12

2,360 107 ( 975(2,130 | 595 58 15 1

2,060 172 810)1,760 | 570 88 15 11

1,760 226 | 730 | 1,380 | 545 81 15 11

1,300 645 | 645 |1,160 | 495 73 15 1

930 335 700 | 865| 482 61 14| 11

760 335 | 755| 80| 470 54 21| 11

595 33511,8%0 | 755 | 400 49 20| 11

595 33512,730 | 70| 378 46 18 1

495 810 [ 2,430 700 | 335 51 18] 11

470 2,130 | 2,200 | 700 | 275| 61 17] 1

445 ;840 | 1,980 | 2,500 | 233 64 4| 1

400 4,320 | 1,600 | 4,800 | 220 73| 92| 1

400 3,880 | 1,230 | 4,240 | 193 | 107 92| 1

400 3,440 | '975 | 4,080 [ 169 82 .| 11

29 335 600 | 3,360 [ 2,800 | 3,840 | 160 68 70| 29

f SO 28| 35| 275 2,730 | 5,360 | 3,600 [ 143 58 50 | 24

18ecueennnnnnens] 26| 275 226 2,130 | 6,920 | 5,040 | 143 56 36| 18

19 ceeieannn Jd 2| 212 199 505 | 2,060 | 8,480 | 4,480 | 135 55 31| 16

200 .ieeennn -l 26| 190 125 40| 595 |2,060 (10,900 | 3,600 | 123 54 28| M

b3 N, 26| 1871 160 595 | 1,870 [13,500 | 2,730 | 111 49 21| 13

22, . iiiiien. 2 | 163| 19 545 | 1,680 /11,800 | 1,900 98 46 20| 13

23 . 2| 162| 187 495 | 1,530 | 8,140 | 1,650 94 43 8 11

24, ... - 26| 160| 187 400 | 1,100 | 4,480 | 1,380 82 38 16 9

25, s 24| 160| 178 275 | 1,100 | 3,720 | 1,040 80 36 16 8

26........ veeees] 85 157 178 37| 190 {2,350 | 2,960 | 920 80 33 6] 20

2. 46| 163| 172 34| 1723760 | 2,58 | 755 78 30 14| 34

- T ceeedl 82 1451 170 33| 151 |3,240 | 1,980 | 595 76 28 14| 2

29 L ieeen. .\ 275|3,600| 169 33| 135|2,730 | 2,130 | 595 73 2 13| 18

F . IR, 355 | 3, 151 32 |....... 1,980 | 2,430 | 570 7 20 13| 14

Sl iiiiiiinnnn, 865 |..-.... 135 320....... 1,760 |....... 545 0.......0 20 13[.......

NoTE.—Gage not redd on Sundays; discharge interpolated. Discharge Jan. 4-25 and Feb. 15-18, 1920,
estimated because of ice, from gage height;si observer’s notes, and study of weather records. Gagereadings

for October and November, 1918, believed

n error: discharge not published.
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Monthly discharge of Vermilion River near Danville, Ill., for the years ending Sept.
30, 1919 and 1920.

[Drainage area, 1,280 square miles.]

Discharge in second-feet.
Month. P R&ncfg.m
Maximum. | Minimum. | Mean. er square
1918-19,
6,160 452 2,690 2.10 2.19
2,800 644 1,020 797
2,360 302 1,010 .89
9,360 876 2,900 2.27 2,62
1,040 315 504 464 .52
1,040 335 - 678 .530 .61
1,460 151 546 427 .48
400 33 130 102 .12
88 20 43.8 034 .04
68 6.7 20.7 016 .02
865 11 73.8 .058 .07
3,600 145 59 429 .48
2,800 125 607 474 .55
109 32 45.9 .036 .04
1,230 32 581 454 .49
4,320 107 1,820 1,42 1.64
18,500 645 3,640 2.84 3.17
5,040 545 2,010 1.57 1.81
645 71 252 .197 .22
107 20 54.0 .042 .05
920 13 54.2 042 .05
34 8 14.4 . 011 .01
13, 500 8 806 630 8.58

EMBARRASS RIVER AT STE. MARIE, ILL.

Location.—In sec. 30, T. 6 N., R. 14 W., at highway bridge at north end of Main
Street, Ste. Marie, Jasper County, 450 feet downstream from Cincinnati, Hamilton
& Dayton Railway bridge and 2} miles upstream from mouth of Hickory Creek
(North Fork).

DRAINAGE AREA.—1,540 square miles.

RECORDS AVAILABLE.—October 20, 1909, to December 31, 1912; August 24, 1914, to
September 30, 1920.

GaceE.—Standard chain gage attached to bridge; read by V. C. Wuerth.

D1scHARGE MEASUREMENTS.—Made from downstream side of highway bridge at
ordinary stages; during high water made also from downstream side of five wooden
trestles on Cincinnati, Hamilton & Dayton Railway bridge, northwest of high-
way bridge; made by wading during low stages.

CHANNEL AND CONTROL.—Measuring section is at a pool; control is about 1,800 feet
below gage; likely to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30,1919, 18.5 feet at 1 p. m. December 22 (discharge, 7,120 second-feet);
minimum stage recorded, 1.93 feet September 18 and 19 (discharge, 50 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 18.2 feet
November 2 (discharge, 6,500 second-feet); minimum stage, 1.87 feet October 4
(discharge, 46 second-feet).

1909-1920: Maximum stage recorded during periods of records, 21.2 feet June
6,.1917 (discharge,14,000 second-feet); minimum stage, 1.1 feet September 5-9,
1914, and October 19, 1914 (discharge, 1.0 second-foot).

Flood of spring of 1908 reached a height of 22.5 feet on the present gage.
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. Accuracy.—Stage-discharge relation changed during high water in March, 1919; not
affected by ice during winter. Rating curve used October 1, 1918, to April 2,1919,
fairly well defined; curves used April 3 to September 30, 1919, and October 1,
1919, to September 30, 1920, fairly well defined between 75 and 5,000 second-feet;
above 5,000 second-feet it is based on an extension of curve for main river channel
and estimated overflow, which is considerable. Gage read to hundredths once
daily. Daily discharge ascertained by applying daily gage height to rating table,
Records good except for very high stages and for low stages in September, for which
they are fair.

Discharge measurements of Embarrass River at Ste. Marte, Fli., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec-ft.
1918, Feet, | Sec~ft. || Aug. 19 | H. C, Beckman........ 2,30 83
Dec. 5| H.C.Beckman........ 511 669 1920.
1919. Apr. 19 | H.J. Dean............. 8.69 { 1,760
May 20 |..... do........ veeesancan 4.67 536

Daily discharge, in second-feet, of Embarrass River at Ste. Marie, Ill., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
304 | 1,190 | 1,010 | 3,810 692 | 1,390 | 1,010 | 1,820 625 | 6,130 218 200
285 | 1,160 ) 4,060 642 | 1,190 20 | 1,560 625 | 4,740 174 70
285 | 1,010 2 1 2,740 5495 | 1,070 860 800 525 | 2,180 218 70
266 817 742 | 2,220 642 980 860 675 1,700 165 70
247 742 667 | 1,560 692 920 830 | 2,780 575 | 1,390 156 65
247 | 642 | 503 11,560 868 | 77513,340 | 575|1,100 | 148 60
220 569 545 | 1,640 545 77 725 | 1,560 450 | 1,040 165 60
202 521 521 | 1,560 545 642 700 [ 1,320 625 920 156 56
194 | 1,010 452 | 1,500 521 792 675 | 3,660 430 800 156 56
186 | 2,380 | 1,040 | 1,220 | 498 | 2,180 | 630 | 3,540 | 390 | 725 | 148 53
186 | 1,320 | 1,670 | 1,040 | 452 | 1,820 { 600 [ 1,860 | 350 | 650 | 132 56
177 | 1,250 | 1, 950 | 452 | 1,420 | 500 1,320 311] 600 | 131 53
177 | 1,160 | 2,700 | 950 | 545 | 1,320 | 450 | 1,130 | 273 | 550 | 148 50
169 | 1,010 | 6,400 920 | 1,100 | 1,100 475 950 273 475 132 50
169 842 | 7,000 842 | 2,820 | 2,100 475 800 236 450 132 50
161 817 | 7,120 842 | 3,620 | 5,040 550 750 236 430 115 50
153 | 742 | 5,880 792 | 2,020 | 6,680 725 218 370 99 50
145 692 | 4,740 717 | 1,780 | 6,580 475 660 218 350 91 50
138 667 | 3,620 692 | 1,530 | 6,220 450 575 218 350 83 50
138 | 642 | 2,900 | 692 | 1,390 | 5,440 | 430 675 | 311 83 50
1 S 130 617 | 5,650 667 | 1,600 | 4,680 390 650 475 500 254 56
22 it 130 569 | 7,120 | 1,460 | 1,640 | 4,160 390 | 1,160 | 1,010 273 200 65
23 Ll 130 | 521 | 7,000 | 1,600 | 3,260 | 3,460 | 370 | 1,820 [ 4,920 | 273 76 70
24, LIl 211 | 498 | 7,000 | 2,700 | 3,220 | 2,620 | 370 | 2,260 | 5,960 | 236 | 292 123
250 anns 247 | 498 | 6,580 | 1,530 | 2,180 | 2,140 | 350 | 2,340 | 6,680 | 236 76 123
260 oL 642 430 | 6,040 | 1,460 | 1,940 | 1,740 350 | 1,460 | 7,000 236 70 83
27 950 | 521 | 5,300 | 1,070 [ 1,640 | 1,530 | 330 | 1,460 | 7,120 | 200 | 70 70
28, 1,700 521 | 4,360 920 | 1,530 | 1,390 311 11,320 | 6,220 191 70 56
29 s 2,300 | 1,860 | 3,660 | 842 1,3 330 | 1,130 | 5,580 | 236 | 65 53
30meennnins 1820 | 1,220 | 2,740 890 6,220 | 182 65 53
) N, 1,670 |....... 2,340 775 |....... 254 330 f..oon...
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Daily discharge, in second-feet, of Embarrass River at Ste. Marie, IlL., for the years ending

Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
526,210 [ 6,120 | 440 [ 1,410 | 625 | 1,230 | 1,100 | 1,880 | 181 63
48 | 6,500 | 5,720 | 420 | 1,440 | 575 | 1,100 | 2,940 | 1,500 | 181 63
48 | 6,500 | 4,480 400 | 2,700 525 | 1,710 | 2,300 | 1,010 172 87 63
46 [ 6,040 | 2,940 | 400 | 2,740 | 2,500 | 1,650 | 1,710 | '825 | 172 87 59
48 | 4,080 | 2,420 | 400 | 1,620 | 3,930 | 4,130 | "985 | 750 | 172 59
48 | 2,980 | 1,740 380 | 1,230 | 2,540 | 3,430 850 725 190 80 55
48 | 3,300 | 2,900 380 1 1,070 | 1,260 | 2,220 775 600 190 80 55
48 1 3,880 | 2,940 360 930 | 1,040 | 1,810 725 575 190 59
48 | 2,500 | 1,650 360 930 902 | 1,530 675 500 190 118 74
48 | 3,480 | 1,200 340 | 1,590 875 | 1,380 625 460 190 63
52 | 4,940 930 340 | 1,740 | 1,740 | 1,560 600 440 208 80 74
55 | 3,780 825 360 985 | 4,760 | 1,560 | 1,260 420 262 74 63
52 | 3,060 750 320 958 | 5,480 | 2,180 | 5,340 400 208 74 63
522,100 | 825 320 5130 | 1,620 | 5,880 | 400 | 163 | 244 59
48 | 1,740 902 320 930 | 3,780 | 1,200 | 5,480 360 154 217 74
52 | 1,470 850 300 775 | 3,730 | 1,120 | 3,980 340 154 750 360
52 1,320 675 300 750 | 4,700 | 1,100 | 5,480 320 145 300 775
48 | 1,150 902 300 675 | 2,780 | 1,040 | 6,040 280 500 127 380
48 | 1,070 850 280 480 | 3,880 | 1,710 | 5,480 280 360 102 226
48 958 800 280 575 | 4,480 | 4,640 | 5,200 280 380 172
48 875 725 280 | 4,280 | 3,220 i, 130 | 4,480 280 360 80 118

600 280 | 5,640 | 2,260 | 4,820 | 3,980 262 199 244 110
480 480 {6,300 | 1,740 | 4,180 | 3,080 244 300 154 102
440 | 500 | 4,820 | 1,710 | 4,080 | 2,980 | 244 | 190 ( 118 87
420 480 | 2,500 | 4,180 | 3,880 | 3,480 244 181 102 74
420 | 440 | 1,290 | 5,720 | 2,580 | 2,180 | 2441 145 80 74
400 380 930 | 6,040 | 1,890 | 1,740 244 145 74 74
400 320 775 | 4,180 | 1,560 | 1,380 226 127 74 87
675 340 675 | 3,060 | 1,380 | 1,150 208 118 74 181
575 | 440 |....... 2420 | 1,200 9851 190 | 18| 74| 163
480 985 |....... 1,880 [....... 902 |-.-..-. 110 68 |.......

Monthly discharge of Embarrass River at Ste. Marie, Ill., for the years ending Sept. 30,

1919 and 1920.
[Drainage area, 1,540 square miles.]
Discharge in second-feet.
Month. Run-off in
; Persquare | 10ches.
Maximum. | Minimum. | Mean. mﬂg
1918-19.
2,300 130 451 0.203 0.34
2,380 430 881 . 572 .64
7,120 452 | 3,520 2.29 2.64
4,060 667 1,420 . 922 1.06
3,620 452 1,380 . 896 .93
6,680 642 2,380 1,56 L79
1,010 311 548 .356 .40
3,660 550 1,470 . 955 1.10
7,120 218 1,980 1.29 1.44
6,130 182 909 . 590 .68
330 65 143 . 093 11
200 50 67.4 .044 .05
< 7,120 50 1,270 .825 11.18
October.. ... .. o il 6,120 46 949 .615 .71
November..... ... 6, 500 480 2,650 1.72 1.92
6,120 400 1,480 . 961 1.11
985 280 385 . 250 .29
6,300 480 1,780 1.16 1.25
6,040 | - 525 2, 960 1.92 2.21
5,130 1,040 2, 1.49 1.66
6,040 600 2,700 1.75 2.02
1,880 190 491 .319 .36
500 110 201 .131 .15
750 68 131 .085 .10
775 55 131 . 085 .10
6,500 6 1,340 . 870 11.88
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WEST BRANCH OF WHITE RIVER NEAR NOBLESVILLE, IND.

LocarioN.—In see. 16, T. 19 N., R. 5 E. second principal meridian, at steel highway
" bridge known as Conners Bridge, 43 miles northeast of Noblesville, Hamilton
County.

DRAINAGE AREA.—900 square miles (measured on map of United States Geological
Survey; edition of 1916; scale, 1:500,000).

RECORDS AVAILABLE.—May 13, 1915, to September 30, 1920.

Gaee.—Chain gage attached to upstream side of bridge; read by R. L. Fleming.

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

CHANNEL AND conTROL.—Coarse sand and gravel, strewn with boulders; probably
permanent; aquatic plants sometimes grow in channel during summer.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 13.13 feet March 17 (discharge, 14,900 second-feet); minimum
stage, 1.14 feet September 17 (discharge, 92 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 10.2
feet April 17 (discharge, 9,600 second-feet); minimum stage, 1.30 feet October
1 and 2 (discharge, 120 second-feet).

1915-1920: Maximum stage recorded, 15.0 feet at 7 a. m. February 1, 1916
(discharge, 18,700 second-feet); minimum stage, 1.08 feet at 5 p. m. August 15,
1918 (dlscharge, 85 second-feet).

During flood of March, 1913, the water reached a stage of about 21.5 feet re-
ferred to present gage (dlscha.rge not known).

Icr.—Stage-discharge relation affected by ice for short periods during severe winters.

Diversions.—None.

REeguraTION.—None.

Accuracy.—Stage-discharge relation permanent, except when affected by ice.
Rating curve well defined between 160 and 10,000 second-feet and fairly well
defined beyond these limits. - Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table. Records
good except for periods of ice effect for which they are poor.

CooreErATION.—Gage-height record furnished by Noblesville Heat, Light, & Power
Co., Noblesville, Ind.

Discharge measurements of West Branch of White River near Noblesville, Ind., during
the year ending Sept. 80, 1919.

[Made by H. C. Beckman.]

Gage Dis-
Date. height. | charge.

Feeto Sec.-ft.

9.04 7,

6.82 4,540
5.62 3,100
1.43 144

Nore.—~No discharge measurements were made at this statibn during the year ending Sept. 30, 1920.
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Daily discharge, in second-feet, of West Branch of White River near Noblesville, Ind.,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
213 | 292|1,630| 433| 368 | s800| 800| 149 | 259 | 38 120
185 | 292 (2,80 | 380 | 368| 745|1,200] 138| 243 | 172 149
172 259 | 1,720 389! 368| 690 920 800 8 | 149 139
149 | 228|1,050 | 38| 368| 745| 800| 80| 213| .149 129
160 | 213 368 | 368| 745/2,260| 555| 109 | 213 160
149 | 213 348 | 348 745 1,900 | 635 109| 250 120
149 | 199 329| 329| 690)1,280| '505| 199 | 213 120
149 | 185 /11,000| 310| 505| 608| "920| 05| 199| 185 120
199 | 199 310 | 1,540 | 555 /1,050 | 456 | 185( 185 112
250 | 368 202 | 2,260 | 555 (2,260 | 389 185 185 120
228 | 1,810 275| 2,080 | 5552260 380 | 228| 149 112
199 | 1,720 '1,810 | 202 | 1,370 | 456 | 1,540 | 745| 185( 129 112
199 | 2,660 | “690 | 310 | 1,050 | 480 | 1,050 | 860 | 275| 129 112
185 | 6,000 | 456 | 4332460 480 | 411 | 920| 555| 138 105
172 | 6,540 | 480 | 38 |6,000| 555| 580 | 480 | 433 138 105
160 | 3,850 | 380 | 2380 (10,800 | 690 | 860 | 433 | 259 | 138 98
172 | 2,460 | 368 | 348 [14,000 | 2,760 | 800 | 411 | 275| 149 98
243 | 1,000 | 368 | 348 [12,800 | 2, 690 | 433 | 213| 149 105
380 | 1,450 | 348 | 310 7,640 | 1,720 | 690 | 456 | 213 | 172 105
555 | 1,370 | 348 | 310 | 4,330 | 1,200 | 690 | 505 185| 138 105
505 | 3,740 | 348 | 329 (3,080 | 1,050 | 745| 480 172| 129 160
433 | 7,000 | 368 | 3481, 860 243 | 129 608
368 | 4,830 | 860 | 5551, 250 | 120 275
310 | 3,300 | 1,050 1, 213 | 129 185
275 | 3,360 | 1,050 1 185 | 213 129
243 | 3,080 | 800 329| 25 120
228 | 2,080 | 690 149 | 185 120
228 | 1,630 | @90 138 | 185 129
228 | 1,370 | gog 138 | 149 120
329 | 1,050 | 530 25| 138 120
ceeeeas 1,340 480 389 120 f.......
6,000 | 3,300 411 | 530 |1,280] 368| 800| 213 172
7,320 | 1,810 1oop| 480| 8051 ‘g 368 80| 213 160
5,790 | 1,280 d 505 368 | 2, 243 160
3,080 | 1,050 1,540 | 505 348 | 1,810 | 243 160
2,260 | 860 2,660 | 3,080 | 480 | 608| 329)2,170| 228 172
1,810 ] 800 2,460 | 2,660 ; 456 | 608 | 310 1,000 | 199 172
1,810 | 800 1,280 456 | 608 | 310]2,260| 18 160
1,900 | 800 920 456 | 580 | 202 2,760 | 185 160
1,540 | 745 920 | 600 | 480 | 505( 2752460 | 172 172
1,200 | 635 2,560 | 1,450 | 480 | 505 275|2,170 | 172 160
1,200 | 690 1,000 | 2,560 | 480 | 1,450 | 259 | 1,000 | 172 149
1,200 |, 580 2,560 | 2,860 | 505 2,680 | 259 | 2,170 149
1,050 2,660 | 3,520 | 480 | 2,360 3,080 | 213 149
920 2,760 | 2,260 | 608 | 1,540 3,630 | 213 149
800 1,370 | 2,360 | 800 | 1,050 | 1,200 | 3,190 | 199 149
690 40 | 4 450 | 2,660 | 1,990 | 1,280 | 1,630 | 2,360 | 228 | 149
690 2,260 | 4,450 | 9,600 | 1,540 | 1,630 | 1,200 | 228 138
608 3,740 | 8,520 | 9,260 | 1,990 | 1,280 | 920 | 228 138
530 3,300 | 2,660 7,320 | 1,720 | 920 | 1,120 | 228 138
505 1,370 | 1,720 | 9,090 | 1,450 | 80 | 920 | 199 129
480 [\ gay 1,720 | 1,720 | 9,600 | 920 | 1,200 | 635| 172 129
456 1,720 | 1,370 | 9,090 | 800 | 1,540 | 505 | 160 129
433 1,720 | 920 | 5,790 | 745 {1,720 | 433 | 160 129
433 1,720 | 745|3,080 | 690] 1,810 389 | 160 129
456 1,450 | 745 |2,080 | 608 | 1,370 | 348 | 160 138
456 1,050 | 745)1,370 | 555| 800| 310| 160 160
368 800 | 690|1,120 05| 608| 243 160 243
243 480 | 690 1,120 | 411| 389 | 243 149 228
456 411 | 580 | 1,450 320 228 149 213
2,170 530 [ 1,200 | 389 | 411] 213| 172 185
480 ..., 389 f..... o213 172 .......
NoTE.—Discharge interpolated Dec. 31, 1918, and Sept. 3, 1919; gage not read. Discharge Jan. 5-11
and Dec. 13-31, 1919, and Jan. 1 to Feb. 4, 1920, estimated on account of effect of ice. Bracegrggures show

mean discharge for period included.
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Monthly discharge of West Branch of White River near Noblesville, Ind., for the years:
ending Sept. 30, 1919 and 1920.

[Drainage area, 900 square miles.]

|
Discharge in second-feet. l‘
Month. Ri‘ﬁ%fg in
. . Per square *
Maximum. | Minimum.| Mean. mﬁe
!
158 0.175 0.20
248 .275 .31
2,110 2.34 2.70
871 . 968 1.12
383 . 426 .44
2,800 3.11 3.58
828 . 920 1.03
1,000 L1l 1.28
598 664 .74
239 266 .31
171 190 .22
144 160 .18
803 | 892 12.11
1,010 ' 1.12 1.29
1,560 © L73 1.93
755 | . 839 .97
440 | .489 .56
1,700 | 1.89° 2.04
1,630 | 1.81 2,09
2,700 | 3.00 3.35
0984 | 1.09 1.26
734 | .816 .91
1,410 | 1.57 1.81
191 .212 .24
159 | 177 .20
1,100 ] 1.22 16.65

LITTLE WABASH RIVER AT WILCOX, ILL.

Locarion.—In SW. % sec. 3, T. 2 N., R. 8 E., at highway bridge at Wilcox, Clay
County, 6 miles southeast of Clay City and a quarter of a mile below mouth of
Big Muddy Creek.

DRAINAGE AREA.—1,130 square miles.

RECORDS AVAILABLE.—August 22, 1914, to September 30, 1920.

GacE.—Chain gage attached to bridge; read by W. 8. Holman.

DISCHARGE MEASUREMENTS.—At ordinary stages made from downstream side of
bridge, which is at a pool; during high water made also from bridge across drainage
ditch and overflow section about half a mile east of the highway bridge.

CHANNEL AND cONTROL.—Heavy clay, probably permanent; control section is about
100 feet below the bridge. A determination by soundings August 22, 1914,
indicates that there would be no flow past the gage if the stage were to fall to about
1.2 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Septem-
ber 30, 1919, 21.71 feet at 7 a. m. December 15 (discharge determined from exten-
gion of rating curve, 5,890 second-feet); minimum stage, 1.90 feet September
15-21 (discharge, 7.0 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 21.4
feet October 31 and November 1 (discharge, 5,650 second-feet); minimum stage,
1.98 feet October 20 (discharge, 9 second-feet).

1914-1920: Maximum stage prevailed August 22, 1915 (gage inaccessible, dis-
charge estimated as 10,000 second-feet); minimum stage recorded, 1.70 feet August
23, 1914 (discharge, 4 second-feet).



WABASH RIVER BASIN.

Ice.—Stage-discharge relation affected by ice during severe winters.
Accuracy.—Stage-discharge relation practically permanent; affected by ice during
December, 1919, and January, 1920. Rating curve well defined between 20 and
450 second-feet, fairly well defined below 20 second-feet, and between 450 and
3,600 second-feet, and poorly defined above 3,500 second-feet. Gage read to
hundredths once daily. Daily discharge ascertained by applying daily gage
Records good for open-water periods, except for very high
stages; poor for period of ice effect.

height to rating table.
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Discharge measurements of Little Wabash River at Wilcoz, Ill., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— h(giag%%. chgi;e.
1019, Feet. | Sect.
Aug. 18 | H.C.Beckman. ... ... ittt caaa e raa e caaaaan 2,30 21

18 |..... L5 2.30 21
1920,
PN R 2 0 T RN 6.88 524

Daily discharge, in second-feet, of Little Wabash River at Wilcox, I1l., for the years ending

Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
98 452 | 1,660 791 232 333 2380 564 548 | 4,420 46 12
89 268 881 | 1,840 208 361 244 | 1,280 863 | 3,160 35 12
80 196 405 | 1,920 184 333 220 | 1,140 597 | 1,400 118 11
71 156 293 | 1,220 172 220 196 8 361 420 76 | 9
71 128 232 | 1,220 244 256 196 468 308 268 60 10
63 118 196 468 184 256 220 | 1,180 375 208 56 10
60 103 172 390 184 244 232 | 2,070 436 184 46 9
52 94 150 347 172 232 208 | 2,070 333 150 43 9
52 108 139 347 134 293 184 | 1,970 256 184 32 9
52 94 134 256 123 719 156 | 2,860 244 196 43 9
46 { 1,180 917 220 118 | 1,840 144 | 2,740 184 139 46 10
46 {1,220 | 1,120 184 98| 2, 134 150 134 113 41 9
43 719 | 2,120 84 108 | 1,480 128 773 103 98 35 8
43 319 | 4,070 172 172 917 118 390 89 89 32 8
43 232 | 5,890 150 737 665 113 203 76 89 26 .7
| (R 41 196 | 5,570 156 | 1,580 | 2,530 123 244 89 76 24 7
b ¥ 41 184 | 5,410 1,920 | 3,940 144 220 67 67 22 7
) 39 196°( 4,910 156 | 1,420 | 4,700 14 220 63 63 19 7
19 e, 38 232 | 4,560 161 683 | 4,700 14 232 232 60 20 7
2....... s 39| 280 (4,000 161| 484 |4630| 113| 220 94 56 21 7
b3 37 256 | 3,640 156 548 | 4,420 103 172 84 52 26 7
221 i, 37 184 | 4,140 156 | 1,040 | 4,070 89 333 56 24 12
b2 I 36| 184|4700| 701(1,970( 29 84 | 468 2,100 43 18 1
4. .. 36 | 150 | 4,980 | 2,070 | 2,780 | 1,260 80 | 1,420 | 3,580 2 18 9
25, i 43 128 | 4,350 | 2,660 | 2,780 516 76 | 1,020 | 4,210 46 18 67
- | P 46 113 | 4,490 | 1,840 | 2,140 405 76 845 | 4,700 43 20 80
b1 (O, 18 103 | 4,350 5 989 665 71 | 1,060 | 5,810 32 16 56
P 232 208 | 3,880 580 500 719 67 | 1,420 | 5,570 29 15 31
29....... s 548 | 405 2,200 | 420 [....... 580 67 | 1,360 | 4,980 26 12 26
30.ciiiinainnnn 1, 1,660 989 405 84 737 | 4,700 28 14 21
Blevevianenaad 1,010 | Lo, 564 319 f....... 375 |....... 56 12].......
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Daily discharge, in second-feet, of Little Wabash River at Wilcox, I11., for the years ending

ept. 30, 1919 and 1920—Continued.

Day. Oct. % Nov. | .Dec. | Jan. | Feb. | Mar.| Apr. | May. | June. | July. | Aug. | Sept.
i
1919-20. }
. 16 | 5,650 | 3,940 71| 600| 342 1,220 26| 429 31 18 75
16 | 5,330 | 4,490 800 | 282| '515| 455 1,180 31 16 80
14 ' 5,190 | 4,140 1,500 | 234 | 1,080 | 2,740 | 1,620 31 15 67
11 5,190 | 4,000 2,500 | 1,160 | 700 | 3,760 | 1,320 28 14 54
11 | 4,840 | 3,940 2,780 | 2,070 | 2,980 | 3,520 | 594 26 14 39
103 © 4,490 | 3,020 2,560 | 3,760 | 3,460 | 3,160 | 318 | 318 13 31
123 | 4,280 | 3,460 1,670 | 1,480 | 3,260 | 1,640 | 2221 429 12 2
84 | 4,140 | 3,880 65| 1,180 | 1,000 | 2,410 470 | 177 442 25 22
51| 4,000 | 3,760 | °7| 1,280 | 628 1,560 306 155| 188 28 64
34 | 3,880 | 2,940 1,400 | 515 ﬂﬁO% 270 | 123 80 80 378
25 | 3,940 | 1,340 560 1,220 | 530! 258 | 113 48 60 485
22| 4,070 | 485 1.250 | 3,760 | 416, 199 | 103 34 93 780
20 | 4,070 | 390 1,240 | 4,140 | 8201 366 23 31 54| 1,340
18 | 3,760 800 | 4,350 | 3,020 | 1,040 34 28 34| 1,020
15 | 3,410 | 485 | 4,070 | 2,500 | 1,580 75 48 28 306
131,970 || o 366 | 4,210 | 1,480 ; 646 67| 108 | 144 318
11| 7700 342 | 4, 562 | 2,000 | 166 | 155 1,740 860
1}l se! 246 | 3,410 | 500 | 3,700 | 258 | 246 | 2,020 740
10| 342 105 | 199 | 3,160 | 455 | 4,420 | 155 | 1,200 | 1,720 282
9| 294 166 | 3,310 | 820 | 4,490 | 103 | 1,180 | 210 133
1] 258 390 | 3,110 | 3,310 | 4,350 60 470! 113 80
11} 234 2,440 | 1,220 | 4,490 | 4,350 511 199 80 57
1) 210 3,640 | 562 | 3,580 ; 3,700 45| 144} 1,080 42
10{ 199 |} 110 3,820 | 3,410 | 2/290 | 1,940 45| 113 | 860 36
10| 188 600 | 3,760 i 3,880 780[i 594 45 64| 270 31
3,760 | 4,350 | 390 | 940 39 48| 133 26
84| 578|2,780 | 4,700 | 318 | 1,820 39 36 80 25
98 | 485 1,640 | 4,490 | 306 | 1,560 36 28 57 21
84| 450 | 485 3,880 | 306 578 36 25 48 21
75| 400 |....... 13,410 | 270 | 318 34 22 42 26
98| 550 .. . .. ‘V 3,110 ....... 258 |..en..- | 20 54 [Loeeenn

NotE.—Discharge estimated Dec. 14-26, 1919, and Jan. 2-26, 1920, because of ice, from gage heights,
observer’s notes, and weather records. Braced figures show mean discharges for periods indicated.

Monthly discharge of Little Wabash River at Wilcox, I1L., for the years ending Sept. 30,

1919 and 1920.
{Drainage area, 1,130 square miles.}

Discharge in second-feet,
Month. P Ri\;lxlncfﬂ in
ot er square es .
Maximum. | Minimum. | Mean. e iy
1918-19.

OCtODEr. - . oottt 1,220 18 141 0.125 0.14
November. .. ....ccccoiiiiiiin.. 1,660 94 329 . 291 .32
December. .. .......oiiiiiiii.s 5,890 134 2,620 2.32 2.68
January.......ooooiiiiiiioiiiiiian . 2,660 150 666 . 589 .68
February.........oooooiiiiiiiiiii 2,780 782 692 .72
March 4, 1,510 1.34 1.54
April.._... 141 .125 .14
) 2 927 .820 .95
June....... 5 1,380 1.22 1.36
July....... 4 384 .340 .39
August. . 33.4 .030 .03
September..... 16.6 . 015 .02
The year. 747 . 661 8.97
October.... 791 . 700 .8
November. 2,500 2.21 2.46
December. . 1,370 1.21 1.39
January . . 212 188 .22
February. 1,570 1.39 1.50
March. .. 2,680 2.37 2.73
April ... 1,510 1.34 1.49
ay... 1,800 1.59 1.83
June... 259 .229 .25
July..... 189 . 167 .19
Au, . 205 -261 .30
September. .. 249 .220 .24
The year.... 1,120 -991 13.40
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SKILLET FORK AT WAYNE CITY, ILL.

Looation.—In sec. 18, T. 2 8., R. 6 E., at Southern Railway bridge 1 mile east of
Wayne City, Wayne County, and 4 miles below mouth of Horse Creek.

DRAINAGE AREA.—481 square miles.

RECORDS AVAILABLE.—August 16, 1908, to December 31, 1912; June 22, 1914, to
September 30, 1920.

Gaae.—Chain gage attached to bridge; read by J. C. Taylor.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge; in high water
also from downstream side of wooden trestle about 1 mile east of main channel.
Low-water measurements made by wading below gage.

CHANNEL AND CONTROL.—Channel practically permanent; rough. Control is
remains of rock dam at bridge section. A .determination by leveling on August
20, 1914, indicated that there Would be no flow past the gage if the stage fell to 1.6
feet. *

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 21.1 feet at 10 a. m. December 15 (discharge, 5,250 second-
feet); minimum stage, 2.00 feet July 27 and 28 and September 8-10 and 15-17
(discharge, 0.7 second-foot).

Maximum stage recorded during the year ending September 30, 1920, 22.3
feet at 11 a. m. October 27 (discharge, 7,400 second-feet); minimum stage, 2.10
feet October 1 (discharge, 1 second-foot). .

1908-1912 and 1914-1920: Maximum stage recorded, 23.1 feet August 22, 1915
(discharge, 9,350 second-feet, supersedes figure previously published); zero flow
existed for 54 days in September to December, inclusive, of 1908.

A stage of 26.5 feet was recorded by gage reader during flood of March to April,
1913, day not given (discharge not determined).

Diverstons.—About 30,000 gallons of water a day is pumped from river above gage
into service tank of Southern Railway.

Accuracy.—Stage-discharge relation practically permanent; affected by ice during
winter. Rating curve fairly well defined between 5 and 5,000 second-feet, and
poorly defined beyond these limits. Gage read to hundredths once daily. Daily
discharge ascertained by applying daily gage height to rating table. Open-
water records good except for extremely low and high stages; determinations
greater than 6,000 second-feet subject to considerable error because of poor defi-
nition and flatness of rating curve; poor for winter.

Discharge measurements of Skillet Fork at Wayne City, Ill., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— hgla % ch]gge.
1919. Feet. Sec.Jt.
Aug. 16 | H. C. BECKIDAIN e v v et nmieiiiecne i aaaataaaeaceeatssnceaceasnaaaaanaaonn 2.22 2.6

16 |..... s [ PPN 2.22 2.5

1920.
PO O T 0 - OO 15.33 | 1,910
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Daily discharge, in second-feet, of Skillet Fork at Wayne Ci
Sept. 30, 1919 and 1920.

ty, Ill., for the years ending

Day. Oct. % Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. |
. . 5.0 39 267 405 95 106 62 327 59 31 11
5.0 34 125 800 41 80 43 1,720 | 170 33 10 5.8
5.0 22 59 36 66 37 1,180 | 170 26 9.6 3.8
4.8 16 56 30 59 31 291 | 385 18 8.2 1.9
3.8 15 28 28 521 30 140 {1,040 15 3.2 15
3.2 10 22 85 21 52 38 267 | 664 14 3.2 1.3
3.2 9.0 19 13 44 37 275 260 11 L9 1.3
5.4 9.0 14 9.0 32 31 309 | 114 9.0 18 .7
2.5 8.6 1 9.0 110 30 732 80 7.4 9.0 .7
2.5 11 12 9.0 480 2,080 44 5.0 4.5 .7
6.2 21 10 21 840 17 1,360 31 5.0 2.0 1.9
9.6 25 106 14 585 15 395 23 48| - 1.9 2.4
6.2 21 1, 13 275 10 117 16 4.5 1.5 1.0
5.0 16 4,150 95 185 10 44 15 4.5 1.5 .9
5.0 30 5, 230 177 9.0 22 15 9.0 1.3 .7
5.0 30 4,720 15 375 1,100 9.0 22 9.0 3.0 3.0 .7
4.8 38 4,250 318 3,520 31 36 8.2 2.8 52 .7
4.8 | 318 2,530 230 | 4,520 26 33 8.2 2.5 33 1.3
3.5 114 1,400 125 3,950 21 27 15 2.5 12 4.8
6.6 38 429 140 3,520 16 37| 570 2.5 8.2 1.3
5.8 31 2,810 318 1,750 15 98 | 385 2.5 7.0 1.3
3.8 28 3, 860 766 345 15 207 | 291 1.5 4.0 3.2
3.8 24 3,950 630 1,950 77| 15 630 (1,000 1.4 3.5 2.4
11 15 | 3,680 | 1,220 2,020 95| 15 | 2,650 [2,000 1.4 2.4 1.8
9.0 13 3,320 | 1,700 {1,360 73 14 3,320 |2, 260 1.2 1.4 3.8
9.0 11 2,180 940 | 540 66 9.6 | 2,950 |2,850 1.0 1.4 6.6
9.0 9.6 800 309 | 177 429 8.2 | 2,380 2,810 i 1.3 3.2
24 52 417 192} 110 375 9.6 | 2,900 (2,730 .7 3.0 2.4
140 417 125 140 |........ 245 16 2,730 |1, 560 3.5 2.4 1.9
132 283 106 110 §........ 147 95 2,050 | 291 7.0 1.9 1.4
8 ... 106 | 98 |........ 102 |........ 630 |........ 155 7.0 |.euenen
4, 850 3,950 12| 555 59 88 36 (2,530 4 2 9
4,720 | 3,600 540 52 | 106 62 4,150 11 12 7
4, 350 3,260 540 44| 125 1,380 (4,250 7 18 33
3,710 | 1,880 1,000 | 1,200 395 | 1,460 (3,320 13 11 %
2, 030 385 1,100 3,260 |1,460 860 |1, 400 9 9 21
585 664 820 3,200 !1,950 275 | 260 7 2 12
820 | 2,950 715 | 1,850 [1,560 177 84 766 2 10
2, 080 3,200 5 647 820 | 454 102 56 800 365 9
2,020 2,950 525 275 | 200 73 36 147 345 365
1,560 | 1,460 495 237 | 125 56| 31 70 132 860
5 13,100 395 698 749 92 38 24 47 40 291
15 (3,200 185 630 |3,260| 76 38| 21 18 25 395
9 12,440 162 355 4,480 | 698 56 18 11 14 11,880
9 1,240 132 275 | 3,680 | 540 570 | 17 1 10 (1,780
9 267 73 215 | 3,200 385 230 14 7 36 12,500
5 125 70| - 15| 170 1,620 | 215 84 11 6 147 11,920
5 88 34 237 76 1,400 | 140 960 7 5 732 495
5 70 30 480 48 749 98 3,770 7 300 900 106
5 52 27 375 40 2,610 76 4,050 7 291 510 73
2 17 345 35 2,770 |1,700 3,770 7 84 121 28
5 33 191,300 | 84 1,920 3,600 | 4,350 6 21 38 19
5 2% 16| 1, 1,850 3,680 | 3,860 5 11 26 14
9 26 15 960 11,920 237 13,150 2,120 5 18 18 14
9 26 15 | 2,410 11,440 155 |1, 160 441 12 12 18 11
7 24 12 2,120 | 800 1,700 155 11 7 18 10
76 31 91,100 | 309 3,600 92 95 10 6 25 7
7,400 45 9| '480 1 283 | 4,060 | 70 66 7 6 16 7
7,200 207 9 417 | 125 3, 860 56 56 6 4 9 6
5, 580 630 22 365 73 3,050 48 49 5 4 18 5
4,720 (3,380 26 318 |........ 840 40 34 4 4 15 1
4,480 |........ 21 429 |........ 215 §........ 155 {eenannn 3 10 |...... .

NotTE.—Stage-discharge relation affected by ice Jan. 3-22, 1919, Jan. 2-19 and Feb. 16-20, 1920; discharge
estimated from gage-height record, observer’s notes, and weather record. Braced figures indicate mean

discharge for periods included.
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“Monthly discharge of Skillet Fork at Wayng City, Ill., for the years ending Sept. 80, 1919
and 1920.
[Drainage area, 481 square miles.]

Discharge in second-feet.
Month. Runoff in
Maximum. | Minimum. | Mean. Peﬁﬂg”m
1918-19,

October.................. 140 2.5 17.2 0. 036 0.04
November. . 417 8.6 56.9 .118 .13
December. . .. 5,250 10 1,480 3.08 3.55
5 ¢ D0 T oA 1,700 |eoeicaenn.. 239 . 497 .57
February .. 2,020 9.0 325 .676 .70
March. 4, 520 32 760 1.58 1.82

April.. 95 8.2 24.6 . 051 .
ay... 3,320 22 986 2.06 2,36
June.. - 2,850 8.2 671 1.40 1.56
JULY it 155 .7 13.4 . 028 03
Angust. ... 52 1.3 8,07 017 02
September. ..... ... . il 11 .7 2.48 . 0052 01
MThe Fear. « ot ieiieeaeaeennnnnns 5, 250 7 385 .800 10.85
7,400 1.0 958.0 1,99 2,29
4,850 24 1,400 2.9 3.26
3,950 9 826 1.72 1.98
2,410 |.....o...... 408 . 848 .98
1,920 35 564 1.17 1.26
, 480 44 1,800 3.74 4.31
3,680 40 753 1,57 1.75
4,350 34 949 1.97 2.27
4,250 4 544 1.13 1.26
800 3 87.4 .182 .21
900 2 118 .245 .28
2,500 4 364 L7157 .84
7,400 1 731 1.52 20.69

CUMBERLAND RIVER BASIN.
CUMBERLAND RIVER AT CUMBERLAND FALLS, KY

Location.—At Cumberland Falls post office, Whitley County, 400 feet above falls,
13 miles from Cumberland Falls railroad station, McCreary County, on Cincin-
nati, New Orleans & Texas Pacific Railway.

DRAINAGE AREA.—2,040 square miles (measured on United States Geological Survey
State maps; scale, 1:500,000).

RECORDS AVAILABLE.~——August 15, 1907, to December 10, 1911; April 1, 1915, to
September 30, 1920.

Gaae.—Staff, inclined and vertical, on right bank, 400 feet above brink of falls,
installed April 3, 1915, and read by Alice L. Brunson. An inclined and vertical
staff gage was installed in August, 1907, by Viele, Blackwell & Buck, on right
bank about 300 feet above site of Survey gage, and used to December 10, 1911.

DiscHARGE MEASUREMENTS.—Made from cable about 600 feet above gage or by
wading. A reference gage on left bank near cable is used to determine depths
when soundings can not be made.

CHANNEL AND coNTROL.—Solid rock; permanent. At high stages the edge of the
falls serves as control, there being a vertical drop of about 68 feet at low water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 9.3 feet on January 2-3 (discharge, 37,200 second-feet); minimum
stage 1.04 feet at 6 p. m. September 29 (discharge, 41 second-feet).

Maximum stage recorded during year ending September 30, 1920, 10.2 feet at
8 a, m. January 23 (discharge, 43,500 second-feet); minimum stage, 1.10 feet
October 1-3 (discharge, 50 second-feet).
1907-1911; 1915-1920: Maximum stage recorded 12.5 feet on January 28, 1918
(discharge, 59,600 second-feet); minimum stage occurred in 1919.
IcE.—Stage-discharge relation not affected by ice, except duri:ng very severe winters.
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RecuraTioNn.—Low-water flow may be affected to a small extent by operation of
power plant at Williamsburg, about 25 miles above the station,

Accuracy.—Stage-discharge relation permanent; not affected by ice during winters
of 1918-19 and 1919-20. Rating curve well defined. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage height
to rating table. Records good.

The following discharge measurement was made by W. R. King:
May 14, 1920: Gage height, 2.41 feet; discharge, 1,640 second-feet.

Daily discharge, in second-feet, of Cumberland River at Cumberland Falls, Ky., for the
years ending Sept. 30, 1919 and 1920.

Day. Oct. 1N0v. Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
2,920 | 7,680 | 1,890 | 5,080 | 3,570 | 5,410 | 1,890 | 644 | 124 86
2,220 (37,200 | 1,670 | 3,850 | 2,800 | 7,680 | 1,560 | 464 | 138 90
1,890 (37,200 | 1,460 | 3,180 | 2,440 |10,900 | 1,270 | 392 | 106 110
1,460 (33,700 | 1,360 | 2,800 | 2,110 | 6,860 | O 317 | 218 124
1,360 (26,800 | 1,360 | 3,050 | 1,800 | 3,850 | 830 | 266 | 359 131
1,200 111,900 | 1,270 114,000 | 1,780 | 2,920 | 714 | 256 | 317 124
1,060 | 4,760 | 1,230 14,000 | 1,670 | 2,920 | 604 208 256 106
954 | 3,570 | 1,130 | 9,460 | 1,460 | 3,300 286 | 526 94
890 | 3,570 | 1,110 | 8,550 | 1,360 | 3,570 | 714 | 206 | 428 86
860 | 3,440 | 1,070 (10,400 | 1,270 | 3,570 | 1,130 | 228 | 296 78
890 | 2,920 | 1,020 | 9,930 | 1,560 | 2,800 | 890 | 296 | 218 70
988 (2,560 | 954 | 5,750 | 2,800 2,330 | 686 | 338| 306
1,000 | 2,330 | 988 | 4,150 | 4,450 | 2,110 | 617 | 256 | 1,200 62
2,110 [ 2,330 | 983 | 3,440 | 3,850 | 1,780 | . 578 | 218 | 1,270 58
10,400 | 2,560 | 1,560 | 2,920 | 2,920 | 1,670 500 218 7 54
15,000 | 3,050 | 2,680 | 2,560 | 2,920 | 1,670 | 428 | 166 | 440 50
10.400 | 3,300 | 2,680 | 3,440 | 4,450 | 1,780 | 380 | 124 348 48
4,450 | 5,080 | 2,220 | 6,100 | 5,410 | 1,780 | 338 | 110| 317 47
2,920 1 9,000 | 2,110 | 4,760 | 4,450 | 1,670 | 286 | 138 306 | 46
2,330 | 8,550 | 2, 3,570 | 3,300 | 1,780 | 246 | 166 | 246 44
2,000 | 5,750 | 2,110 | 3,180 | 2,680 | 5,750 | 218 | 166 | 208 44
2,000 | 4,150 | 2,680 | 2,560 | 2,330 | 8,550 | 208 | 131 | 173 199
4,450 | 4,450 | 7,260 | 2,220 | 2,330 | 5,410 | 237 | 117 | 152 124
9,000 [ 9,000 | 8,110 | 2,000 | 2,110 | 3,570 | 526 | 124 | 124 62
5,750 | 9,930 | 6,470 | 1,890 | 1,890 | 3, 890 | 124 | 110 47
3,850 | 7,680 | 6,100 | 1,670 | 1,670 | 7,680 | 1,360 | 124 | 102 46
3,050 | 4,760 | 6,470 | 3,440 | 1,460 (14, 2,110 | 110 98 44
2,440 | 3,440 94 110 42
2,220 | 2,920 8 | 117 4
1,890 | 2,440 78| 102 44
1,780 | 2,110 78 94 |.......
5,750 | 1,250 | 2,440 | 3,050 | 3,850 | 3,850+ 1,040 | 552 | 237 | 1,890
5,410 | 1,460 | 2,220 | 2,800 26,200 | 4,150 | "800 | 488 | 199 | 1,560
3,850 | 1,460 | 1,890 | 2,680 (30,900 | 3,850 756 440 199 | 1,220
2,800 | 1,270 | 9,930 | 2,560 (23,000 | 3,440 | 2,800 | 591 | 275 988
2,330 | 1,130 15,600 | 3,440 [12,400 | 2,920 | 5,750 | 700 | 338 830
2,220 937[9,930 5,750 | 7, 2,560 1 6,860 | 6041 338 742
5,750 | 1,060 | 6,470 | 6,100 | 5,750 | 2,330 | 5,750 500 452 672
13,400 | 2,000 | 4,760 | 4,760 | 5,410 | 2,330 | 3,440 | 452 | 552 63
14,500 | 8,110 | 3,850 | 3,440 | 5,410 | 2,220 | 2,330 | 428 | 770 617
10,900 | 7,680 | 3,300 | 2,920 | 4,450 | 2,110 | 1,890 | 500 | 1,560 7
8,550 | 6,860 | 3,050 | 2,880 | 3,570 | 2,000 ! 1,360 | 539 | 1,670 630
7 4,760 | 2,800 [11,400 | 3, 1,780 ' 11 500 | 2,440 | 7,260
6,470 | 3,570 | 2, 28,200 | 2,800 | 1,670 | 1, 604 | 3,850 | 16,200
17,400 | 2,800 | 2,920 (25,600 | 2,680 { 1,560 | 905 | 552 | 3,850 | 10,400
18,000 { 2,330 | 2,800 [19,800 | 2,440 | 1,460 | 770 | 552 | 9,460 | 7,260
13,400 | 2,330 | 2,560 | 9,930 | 2,110 | 1,270 | 644 | 830 | 9,460 | 4,450
6,860 | 3, 2,330 | 6,470 | 2,110 | 1,160 | 539 | 3,050 | 7,260 | 3,440
4,450 | 3,300 | 2,110 | 7,680 | 2,110 | 1,000 | 452 | 2,330 | 4,150 | 2,560
3,570 | 3 2,330 |18,600 } 1,800 | 1,000 | 404 | 1,890 | 3,050 | 2,000
2,920 | 3,180 | 2,330 [23,000 | 1,890 | 1,130 | 672 | 3,850 | 2,800 [ 1,460
2, 7,680 | 2,110 {19,200 | 2,920 | 1,090 | 3,050 | 3 3,050 | 1,270
2,110 (28,200 {12,400 {12,900 | 2,920 | 1,020 | 4,450 | 2,110 | 9,000 { 1,060
2,000 43,500 (22,300 | 5,080 | 2,680 3,850 | 1,360 | 8,550 860
1,780 [41,400 {18,000 | 4,150 | 2,440 | 800 | 2,560 | 954 | 5,080 742
1,670 (36,500 (10,900 | 3,300 | 2,330 | 2,330 | 2, 728 | 3,440 672
1,460 (30,200 | 7,260 | 2,920 | 3,440 | 2,680 | 1,360 | 526 | 2,560 617
1,360 |22,300 | 4,760 | 2,560 | 5,080 | 2,560 | 1 452 | 2,110 630
416 | 1,800 [ 728
359 | 1,560 728
317 { 1,270 728
276 {1,270 {.......
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Monthly discharge of Cumberland River at Cumberland Fells, Ky., for the years ending
Sept..30, 1919 and 1920.

[Drainage area, 2,040 square miles.]

Discharge in second-feet.
Run-off
Month. . . Per in inches.
Meaximum.| Minimum.| Mean. square
E mile.
1918-19.
66 1,270 0.623 0.72
452 2,170 1.08 1.18
860 | 3,350 1.64 1.89
2,110 8,850 4.24 | 4.80
954 2,720 1.33 1.38
1,670 5,530 2.7 3.12
1,270 2,610 1.28 1.43
1,670 4,480 2.20 2.54
208 818 -401 .45
78 214 .105 .12
94 309 .151 .17
41 | 75.6 . 037 .04
41 2,700 1.32 17.93
50 3,410 1.67 1.92
686 4,770 2.34 2.61
1,160 5,600 2.75 3.17
937 9,370 4.59 5.29
1,890 5,920 2.90 3.13
28, 200 1,890 8,060 3.95 4.55
30,900 1,890 8,150 3.01 3.36
4,150 800 1,990 975 1,12
6,860 404 2,000 .080 1.09
3,850 275 996 .488 .56
9,460 199 2,990 1.47 1.70
16,200 617 2,450 1.20 1.34
43,500 50 4,470 2.19 20.84

CUMBERLAND RIVER AT BURNSIDE, XY.

LocatioNn.—Below mouth of South Fork of Cumberland River at Burnside, Pulaski
County.

DrAINAGE AREA.—4;890 square miles, including the South Fork (measured on
United States Geological Survey State maps; scale, 1:500,000).

Recorps AvaiaBLE.—October 1, 1914, to September 30, 1920.

Gaae.—Vertical staff in two sections on piers of highway bridge across South Fork
of Cumberland River about 700 feet above mouth; installed in July, 1914, by
United States Weather Bureau. Sea-level elevation of zero, 589,53 feet (Smith
Shoals Survey datum, United States Engineer Corps), or 591.20 feet (Coast and
Geodetic Survey datum).

DiscHARGE MEASUREMENTS.—Flow of South Fork is measured from the highway
bridge; the Cumberland above the South Fork is measured from the Cincinnati,
New Orleans & Texas Pacific Railway bridge. Low-water measurements are
made by wading above the bridges.

CHANNEL AND coNTrOL.—Channel practically permanent except for deposits of mud,
which are washed away at high stages. Low-water control is crest of dam No. 21,
28 miles below Burnside; gage height of crest of dam, 1.47 feet. The dam is a
recently built concrete structure, and probably little or no water leaks through
dam or lock. Backwater from the dam extends above both bridges at Burnside.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 58.0 feet at 3 p. m. January 2 (discharge, roughly, 127,000 second-feet);
minimum stage, 1.8 feet September 18-21 (discharge, 115 second-feet). Stage
of 1.3 feet was recorded September 27-29 but was probably due to lowering of
pool at dam No. 21.
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Maximum stage recorded during year ending September 30, 1920, 50.2 feet
January 24 (discharge, roughly, 107,000 second-feet); minimum stage, 1.9 feet
October 2-5 (discharge, 175 second-feet). Stage of 1.6 feet was recorded on
October 1 but was probably due to lowering of pool at dam No. 21.

1915-1920: Maximum stage recorded, 69.5 feet at 1 a. m. January 29, 1918
(discharge, roughly, 157,000 second-feet); minimum stage, 1.8 feet September
18-21, 1919. Lower stages were recorded during 1919 and were probably due to
lowering of pool at dam No. 21.

The stage of January 29, 1918, is the maximum stage since December 15, 1884,
the date of establishment of the United States Weather Bureau gage.

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

RecuraTion.—No artificial regulation of the natural flow above the station.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice
during winters of 1918-19 and 1919-20. Rating curve fairly well defined to
30,000 second-feet (gage height about 20 feet); above 30,000 second-feet curve is
an extension. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table. At low water stage-discharge relation
may be affected by inflow between the gage and the dam owing to heavy local
showers in the basins of the small intervening tributaries, or by lowering the
pool at the dam. Records fair for discharge of less than 30,000 second-feet.

CooperATION.—Records of stage furnished by the Weather Bureau.
The following discharge measurement was made by W. R. King:
May 11-12, 1920: Gage height, 6.80 feet; discharge, 6,540 second-feet.

Daily discharge, in second-feet, of Cumberland River at Burnside, Ky., for the years ending -
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1918-19.
31,200, 5,460| 25,700 4,760| 12,200/ 8,400| 14,500, 4,650
20,700/ 4,880116,000) 4,420] 9,900 6,740| 18,500} 3,840
12,0000 3,960116,000/ 3,730 8,250 5,680, 18,300 3,270)
6,140 3,380/ 74,300 3,500 6,870 4,880| 15,400 2,810
4,650] 2,920 45,2000 3,500 6,260, 4,540| 10,200 2,350
3,500 2,580 30,300 3,380| 14,800, 4,300 7, 2,000
2,700 2,350| 14,500{ 3,160| 33,900 3,960/ 7,130/ 1,780
2,350/ 2,240, 9,000 2,810/ 22,800 3,500 7,260, 1,660
1,890, 2,000/ 8,400/ 2,810 18,900 3,380, 13,600/ 3,040
1,890 1,800 8,250\ 2,810/ 27,600/ 3,270 22,000 3,500)
1,890 1,890 7,260 2,700 22,200, 4,080 18,500, 2,920
1,780 3,040/ 5,920 2,470 16,300/ 6,500 11,806 2,350
1,780 3,160 5,800 2,470, 11,500 8,550/ 7,960 2,350
1,660 3,270 5,570\ 2,470 8,700 8,400{ 6,140 2,240
1,540, 11,800/ 5,570] 2,810 7,680 6,870] 5,340 2,120
. 1,540, 23,700, 5,680, 3,960 7,000‘ 5,920 4,760 1,890
1,890| 20,100{ 6,260 4,650 6,380 7,540 4,300 1,540
5,340 12,700 9,150, 4,300 20,700| 11,700 4,420/ 1,200
8,700 7,400/ 20,700, 3,960 19,100| 10,200 4,300 1,080
7,000, 5,460 20,100\ 3,730} 12,700] 8,100 4,190 1,080
5,680 4,650 15,400 3,960 6,260/ 6,500 970
4,650 5,110 11,000 4,880 5,220 12,700, 970
4,190 7,960 8,400 10,100 5,000 13,2000 850,
3,500 13,700 22,400 16,100 4,880 11,500 850
3,160| 14,800 26, 500, 4,300{ 11,200] 1,660
2,810| 11,500| 18,900 3,620, 28,300, 3,500
2,350 '8,550| 14,100 3,380| 22,400/ 2,920
2,350/ 6,740/ 9,900 3,160| 20,500, 3,040
2,700, 5,680 7,820 3,040| 13,200, 2,000
4,190 5,000 6,38 5,000, 7,960 2,000
....... 4,190, 5,570 ceened) 502000
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CUMBERLAND RIVER AT NASHVILLE, TENN. Loheiy

LocarioN.—At foot of Broad Street, Nashville, Davidson County.

DRAINAGE AREA.—12,860 square miles (from ‘‘Daily river stages,’”’ published by
United States Weather Bureau).

Recorps avaiLaBLE.—Records of discharge October 1, 1918, to September 30, 1920.
Gage readings obtained by United States Weather Bureausince 1873.

GaeE.—One inclined and three vertical sections at foot of Broad Street. The sloping
section, graduated from —2.0 to 46.3 feet, consists of timbers imbedded in rock;
second section, 45.6 to 49.5 feet, consists of an iron plate bolted vertically to face of
retaining wall near foot of Borad Street, 18 feet from end of wall and 3 feet up-
stream from sloping section; third section, 48.1 to 56.0 feet, is a wooden strip
nailed to a telephone pole at top of bank on north side of Broad Street; fourth
section, 50.7 to 56.0 feet, is an iron strap bolted to southeast corner of Temperance
Hall on north side of Broad Street, near corner of First Avenue North.

DiscHARGE MEASUREMENTS.—Made from downstream side of Sparkman Street high-
way bridge about 300 feet above gage.

CHANNEL AND CONTROL.—Bed composed of sediment. Low-water control is formed
by dam at Lock No. 1 about 2.6 miles below gage. Completion of this lock has
raised water level about 6 feet above normal at low water. Operation of locks
probably have a negligible effect on stage-discharge relation. The dam is drowned
out at stages above about 12} feet and the control transferred to points farther
downstream.

EXTREMES. OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 44.9 feet January 7 and 8 (discharge, 137,000 second-feet); minimum
discharge, 1,030 second-feet October 8 and September 18-21 and 25.

Maximum stage recorded during year ending September 30, 1920, 44.1 feet
January 30 (discharge, 134,000 second-feet); minimum stage 6.9 feet October 5
(discharge, 1,030 second-feet).

A stage of 55.3 feet on January 22, 1882, is reported by the United States Weather
Bureau.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
1,500 and 18,000 second-feet, and fairly well defined between 18,000 and 160,000
second-feet. Gage read to tenths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records below 18,000 second-
feet good; above that stage fair.

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

Discharge measurements of Cumberland River at Nashville, Tenn., during the pmod

Apr. 13, 1905, to Sept. 30, 1920.

Gage | Dis- Gage | Dis-
Gage. Made by— height. | charge. || Date- Made by— height. | charge.
1905, . Feet. | Seeft. 1914. Feet. 3%-—{&)
Apr. 13 | W.E. Hall............. 11.09 | 14,300 || Aug. 3 | Ellsworth and Adams..| 7.4 2,
1910, 1918. .
July 23 | Horton and Dort....... 15.34 | 25,400 || Aug. 24| Peterson and Hopkins., 7.2 | 1,900
27 |..... do. . 10.06 | 10,400 : M
, 37 1,250
1012, . Nov. 25 14300
Apr. 5 45,40 | 135,000 1919.
5 45.60 | 134,000 || Jan. 16 17,400
6 | 45.85 | 148 000 || Mar. 13 55,900
6 45,00 | 151,000 19 56,700
46,49 | 151,000 18,600
8 46.55 | 162,000 || Apr. 16 20,100
: ik (e
10 4520 | 144,000 || FeP- 3 - 2,80
10 4,85 | 135,000 ||y o 57 " N

Nore.—The measurements on Aug. 24 and 26, 1918, were made from a boat 1,000 feet below Look No. 1.
Measurement on Aug. 27, 1918, was made by wadfmg on dam at Lock No.1and does not mclude the laa]mge
through upper gates and valves of the lock (14 second-feet) nor the leakage through the dam.
through upper gates and valves (lower gates open) was 14 second-feet and through lower gates and valves
(uffm gates open) 42 second-feet as determined August 26, 1918,

ements by the U. 8. Army Engineers were made by the double-float method.
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Monthly discharge of Cumberland River at Nashville, Tenn., for the years ending Sept. 30,
1919 and 1920.
[Drainage area, 12,860 square miles.]

Discharge in second-feet.
Month. R.“n’o] g n
- 5 Per square :
Maximum. | Minimum.| Mean. i g

1018-19.

23,900 1,030 6,140 0.477 0.55

41,200 4,720 18,500 1.43 1.60

33,700 8,270 18,200 1.41 1.63

137,000 16, 600 88,600 5.33 6.14

39,300 8,260 16,300 1.27 1.32

87,700 18, 600 | 900 3.49 4.02

, 900 8,260 18,900 1.32 1.47

44,700 8,260 25,300 1.97 ’ 2.27

29, 500 3,250 8,240 .641 .72

6,270 1,410 2, 900 226 | .26

6,590 1,610 3,140 .24 .28

5,950 1,030 1,880 .146 .18

The Fear. . ...couvicuinanennaanannn 137, 000 1,030 19, 400 1.5t ! 20. 42
1919-20.

55,400 1,030 22,700 1.76 2.03

103, 000 8,920 39, 700 3.08 3.4

106, 000 10,400 55, 500 4.31 4.97

134, 000 8 260 59,700 4.63 5.34

128,000 14,000 48,200 3.75 4.04

98, 000 18,300 53,900 4.18 4.82

125,000 17,200 60,300 4.68 5.22

37, 500 12, 500 20, 800 1.682 1.87

67,200 5,640 21,100 164 | 183

8, 600 3,540 5,800 458 .58

54,300 1,610 20,200 1.57 1.81

55,000 6,270 17,300 ©1.34 1.50

134,000 | - 1,080 35,400 2.75 37.40

SOUTH FORK OF CUMBERLAND RIVER AT NEVELSVILLE, KY.

LocatioNn.—One-fourth mile below Turkey Creek ferry on Greenwood-Monticello
pike, and 1 mile from Nevelsville, McCreary County. Little South Fork enters
on left 14 miles above station.

DRAINAGE AREA.—1,260 square miles (measured on United States Geological Survey
State maps; scale, 1:500,000).

RECORDS AvATLABLE.—March 10, 1915, to September 30, 1920.

Gace.—Staff gage in 5 sections bolted to rock ledges on left bank; read by Ben White-
head and Mart Keith; a gage for use in referencing soundings at the measuring
section, is attached to a tree on the left bank 110 feet below cable.

DISCHARGE MEASUREMENTS.—Made from cable about 2,000 feet below gage or by
wading at low stages.

CHANNEL AND coNTrRoOL.—Channel straight above and below; bed, compact gravel.
Low-water control is partly the bed of the river below gage and partly a gravel
bar about 2 miles below gage. Both are probably permanent. High-water
control is bed of stream for several miles below gage, and may be slightly affected
by foliage along the banks.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 43.2 feet at 6.30 a. m. January 2 (discharge, 67,900 second-feet);
minimum stage, 1.53 feet at 5.30 p. m. September 19 (discharge, 49 second-feet).

Maximum stage recorded during year ending September 30, 1920, 35.8 feet at
at 6.30 a. m. March 13 (discharge, 53,100 second-feet); minimum stage, 1.65 feet
at 5.30 p. m. October 4 (discharge, 62 second-feet).

1915-1920: Maximum stage recorded 51.4 feet on January 28, 1918 (discharge,
84,300 second-feet); minimum stage occurred in 1919. ’

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

Rec uratioN.—Operation of a small power plant short distance above gage may affect
flow at extremely low water.
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Accuracy.—Stage-discharge relation practically permanent; not affected by ice
during 1918-19 and 1919-20. Rating curve well defined between 500 and 25,000
second-feet, and fairly well defined below 500 second-feet; extended above
25,000 second-feet. Gage read to hundredths twice daily until November 15,
1919. After that date read once daily at low water and twice daily at high water.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records good.

‘The following discharge measurement was made by W. R. King:
May 15, 1920: Gage height, 3.88 feet; discharge, 874 second-feet.

Daily discharge, in second-feet, of South Fork of Cumberland River at Nevelsville, Ky.,
Jor the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. Sept. .
1918-19.
1,660 16,500 | 1,330 | 3,050 | 2,290 | 9,100 | 850 | 244 81 106
1,330 164,900 | 1,210 | 2,500 | 1,870 | 6,820 | 712 | 212| 108 114
1,090 122,200 | 1,150 | 2,010 | 1,590 | 4,190 | 575| 174 | 130 126
970 111,400 | 1,090 | 1,800 | 1,390 | 2,970 500 160 158 110
850 | 5,980 | 1,000 | 1,940 ; 1,330 | 2,220 | 430 151 278 95
740 | 3,560 | 1,030 (16,300 | 1,270 | 1,940 | 371 | 162 500 82
630 | 2,970 910 | 8,580 | 1,150 | 1,800 | 371 147 314 79
602 | 2,730 910 | 5,410 | 1,030 | 1,800 352 167 261 79
575 | 2, 910 | 8,710 970 | 2,970 430 261 160 76
550 | 2, 850 | 8,710 970 | 3,560 452 | 2781 120 85
740 | 2,080 5,300 | 1,000 | 2,200 550 278 110 71
768 | 1,940 795 | 3,650 | 2,890 | 1,800 630 261 218 66
685 | 1,730 2,810 | 2,650 | 1,520 740 198 352 58
1,330 | 1,660 | 970 | 2,360 | 2,010 | 1,270 | 1,520 | 172 | 222 61
2,650 | 1,800 | 1,270 | 2,430 | 1,660 | 1,210 910 149 187 58
4,010 | 1,940 2, 1,090 142 | 165 56
2,650 | 2,010 126 151 54
2,010 | 4,870 118 | 156 52
1,520 | 8,580 130 | 142
1,270 | 5,080 170 134 52
1,210 | 3,830 147 122 57
1, 2,730 138 | 112 206
6,340 | 3,050 128 | 106 206
4,370 | 8 840 122 112 170
3,380 | 6,940 106 114 130
2,650 | 4,190 8 | 102 118
2,150 | 3,210 82 90 88
1,730 | 2,570 82 95 82
1,520 | 2,080 79 92 76
1,390 | 1,730 76 88 79
1,210 | 1,450 69 96 |.eee...
.............. 71 (13,200 | 6,940 | 1,090 | 1,660 | 2,150 | 4,770 | 2,970 | 630 | 352 | 116 7
p 66 (21,600 | 3,740 | 1,030 | 1,450 | 2,150 135,300 | 2,890 575 314 | 108] 1,210
Beereeenannnan 63 | 7,300 | 2,650 | 850 | 1,330 | 2,010 124,300 | 4,370 | 768 | 278| 100 85
eeraeneeaaa] 63 | 3,380 | 2,080 | 740 |13,600 | 1,800 | 9,100 | 4,010 | 4,280 | 352 90 712
L ! 95 | 2,500 | 1,660 | 630 22,200 | 2,810 | 7,180 | 3,130 | 9,890 314 86 525
6eeeaananns 206 | 1,870 ' 1,730 | 602! 8,840 | 3,470 ' 5,300 | 2,500 | 8,450 | 296 92 500
. 452 | 1,390 | 5,300 | 712 | 4,970 | 2,890 | 4,010 | 2,220 | 3,050 | 278 | 158 500
8eereannnann 314 | 1,210 |12,800 | 1,520 | 3,740 | 2,730 | 3,470 | 2,080 | 2,220 | 278 | 149 475
1,030 | 6,460 | 6,220 | 2,810 { 2,290 890 | 1,940 | 1,450 261 244 475
8,710 | 6,580 | 2,570 | 2,150 | 2,500 | 1,520 | 1,150 244 | 3,740 550
6,580 |.4,280 | 2,430 | 1,940 | 2,150 | 1,330 910 244 | 3,470 573
4,280 | 2,890 | 2,150 (16,800 | 1,870 | 1, 740 | 261 | 4,670 | 1,270
6,100 | 2,360 | 2,010 40,700 | 1, 1, 602 | 192 8,450
20,800 | 1,940 1 1,870 | 9,750 | 1,660 | 970 525 174 | 7,670 | 3,650
11,500 | 1,660 | 1, 5,630 | 1,390 430 172 | 6,700 | 5,860
5,740 | 1,870 | 1,450 | 4,100 | 1,270 | 740 | 371 | 190 [10,900 | 4,770
3,650 | 2,430 | 1,270 | 4,370 | 1,270 685 314 222 | 5,860 | 3,130
3,050 | 2,500 | 1,450 | 4,570 | 1,940 | 685 234 | 5,980 | 1,870
2,430 | 2,220 | 1,520 (14,100 | 2,080 | 685 | 261 | 278 3,210 | 1,390
2,150 | 2,010 | 1, 16,300 | 2,890 | 685 | 768 | 1,330 | 2, 1,000
1,940 {10,300 | 1,450 | 7,540 | 5,860 740 |11, 800 850 | 1,030 850
1,590 (31,500 |24,700 | 4,100 | 5,410 | 850 | 5 525 | 712
1,450 (39, 21,600 | 3, 3, 910 | 2,810 371 | 3,210 575
1,330 33,100 (12,000 | 2, 2,500 | 7951,730 | 296 2 500
1,210 {19,500 | 7,300 | 2,150 | 2,080 | 2,730 | 1,150 | 231 | 1,300 475
1,090 | 8,710 | 4,770 | 2,010 | 5,300 | 3,210 850 204 | 1,090 525
1,030 | 4,870 | 3,130 | 1,870 | 6,100 | 2,010 | 602 | 170 | 1,090 590
970 | 3,850 | 2,500 | 1,660 | 4,100 | 1,330 | 525 ' 147 | 1,090 790
910 | 2,730 | 2,290 | 2,010 | 3,050 | 1, 525 136 740 850
850 [ 2,200 .......| L5 2,570 850 390 | 500 550
768 | 1,940 |....... 1,390 |-.-.... 740 |-...... 126 | 1,030 |.......
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Monthly discharge of South Fork of Cumberland River at Nevelsville, Ky., for the years
ending Sept..30, 1919.and 1920.
) [Drainage area, 1,260 square miles.]

Discharge in second-feet.
Run-off in
Month. A
Maximum., Minlmu.m. Mean. |FeTS ;w.re inches.
1918-19.

. 14,200 76 1,160 0.921 1.06
5,740 333 1,520 L21 1.36
6,340 550 1,760 1.40 1.61

64, 900 1, 450 6,690 5.31 6.12
9,750 795 2,090 ‘1.66 173
19, 300 1,39 4,870 3.87 4.46
5,740 850 1,850 1.47 1.64
9,100 970 2,330 1.85 2.13
1,520 228 527 .418 .47
278 69 155 123 .14
500 81 164 .130 .15
206 50 91.4 .073 .08
64,900 50 1,940 1.54 20. 94
11,400 63 2,430 1.93 2.22
21,600 525 3,790 3.01 3.36
, 800 768 4,240 3.37 3.88
39,700 602 6,530 5,18 5.97
24,700 1,270 5,530 4.39 4.74
40,700 1,390 5,570 4.42 5.10
35,300 1,270 5,250 4.17 4.65
4,370 685 1,670 1.33 1.53
11,800 261 2,100 1.67 1.86
1,330 126 305 . 242 .28
10,900 90 2,490 1.98 2.28
8,450 475 1, 500 1.19 1.33
40, 700 63 3,440 . 2.73 37.20

OBEY RIVER NEAR BOOM, TENN.

LocATioN.—At county bridge on Livingston-Byrdstown highway, 1} miles above
mouth of Eagle Creek, 1} miles below mouth of Franklin Creek, 1} miles north-
east of Boom, Pickett County, and 4 miles southwest of Byrdstown.

DRAINAGE AREA.—416 square miles (measured on topographic maps).

RECORDS AvAILABLE.—March 16, 1919, to September 30, 1920.

Gaee.—Chain gage attached to lower side of steel highway bridge, 103 feet from
concrete pier on right bank; read by Eunice Reynolds.

Di1SCHARGE MEASUREMENTS. —Made from downstream side of highway bndge to which
gage is attached.

CHANNEL AND CONTROL.—Bed composed chiefly of rock. Banks are high, but left
bank is subject to overflow above a stage of 30 feet. Control is not well defined.
There is a riffle composed of gravel and rock about one-fourth mile below, but its
influence on the stage-discharge relation may not be thoroughly effective, partic-
ularly at high stages, owing to channel contraction caused by growth of heavy

. brush and trees on bank.

EXTREMES OF 8STAGE.—Maximum stage recorded during period March 16 to September
30, 1919, 10.8 feet at 9 a. m. March 18; minimum stage 1.0 foot September 27.

Maximum stage recorded during year ending September 30, 1920, 26.7 feet
February 22 and April 2; minimum stage, 1.1 feet August 2-7.
Ior.—Stage-discharge relation not affected by ice.

Data inadequate for determination of discharge.

Discharge measurements of Obey River near Boom Tenn., during the years ending Sepe
30, 1919 and 1920

Date. |- Made by— hgiz i ch?iiie.
1019, Feet.” | Secft.
Ma.;.mn [ 2 =22 T 4.06 1,190

1920. .
Apr. 141 W. R, KiDg. oottt i i caeaocaeagensaanasscascannanseen 2. 96 ) 584
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: COLLINS RIVER NEAR ROWLAND, TENN.

LocarioNn.—At Hennessee’s iron highway bridge, 1 mile below Mountain Creek, 2}

miles west of Rowland, Warren County, 5 miles southwest of Rock Island,
_and 8 miles upstream, by river, from junction of Collins River with Caney Fork,
‘a tributary of Cumberland River.

DRAINAGE AREA.—800 square miles (measured by Tennessee Power Co.).

RECORDS AVAILABLE,—April 1, 1916, to September 30, 1920.

Gage.—Chain gage on downstream side of bridge at middle of second span from right
bank; read by Joe Keathley. Zero of gage, 795.86 feet, above sea level. '
DI1SCHARGE MEASUREMENTS.—Made from upstream handrail of bridge, or at extremely
low stages, by wading. A stay wire about 100 feet upstream is used in making

high-water measurements.

CHANNEL AND cONTROL.—Bed composed of rock, boulders, and sand. Channel fairly
straight for a considerable distance above and below gage; right bank is a steep
rock bluff; left bank is low and subject to overflow above a stage of 8 feet. A series
of rock and boulder riffles beginning just below bridge forms the control; probably
permanent, :

EXTREMES OF DISCHARGE.—1916-1920: Maximum stage recorded 16.67 feet April 2,
1920 (discharge, 34,000 second-feet); minimum stage recorded 1.02 feet October
12, 1918 (discharge, 83 second-feet). High-water marks of flood of 1854 as reported
by old residents indicate stage of 32.6 feet (estimated discharge, 82,200 second-
feet). High-water marks of flood of 1902 indicate a stage of 27.2 feet (estimated
discharge, 66,600 second-feet).

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

ReauLaTiON.—Small mills upstream probably cause some diurnal fluctuation.

Accuracy.—Stage-discharge relation practically permanent; rating curve well defined
below 8,000 second-feet and extended above that point. Gage read to hundredths ,
twice daily. Daily discharge ascertained by applying mean daily gage height to
rating table. . Records below 11,300 second-feet are good; above that point only fair.

CooreraTiON.—Gage-height record furnished by Tennessee Power Coooee

The following discharge measurement wag made by L. J. Hall:
February 2, 1920: Gage-héight, 2.45 feet; discharge, 1,230 second-feet.
Daily discharge, in second-feet, of Collins River near Rowland, Tenn., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sépt.
1918-19.

1... . 155 | 1,760 040 | 4,060 | 1,200 | 1,600 | 1,790 | 660 | 1,030 303 351 343

2. 21,200 { 1,090 | 1,500 | 1,530 | 706 920 | 291 383 401

3. 12,400 | 1,030 | 1,330 | 1,370 | 660 | 792 | 284 | 270 319

4. 5,350 | 1,070 | 1,240 | 1, 600 647 | °327 219 256

5. 3,460 | 1,080 | 4,390 [-1,270 | 532 640 | 291 284 195

6. 2,670 | 1,000 14,700 | 1,170 532 532 | 284 270 189

7. 2,250 ' 962 | 6,230 | 1,060 | 550 478 249 |- 256 150

8. 2,250 | 910} 4, 1,070 435 | 263 195 150

9. 2,350 | 880 | 6,700 | 890 | 1,460 | 514 201 | 171 130

0... 2,010 860 | 4, 870 | 1,320 505 311 150 140

1,750 860 | 3,320 | 1,000 | 1,010 678 284 343 160

1,600 860 | 2,670 | 1,010 910 487 277 207 171

1,470 930 | 2,110 910 792 409 256 150 150

1,370 | 1,330 ' 2,070 660 367, | 213 171 140

1,340 | 1,430 | 2, 850 | 706 | 359 | 283 | 160 120

6, 530 4,000 | 1, 688 | 33| 207| 60| 150
3,970 1 1,000 | 2,930 | 1,140 | 860 | 311| 2771 150 i
2,850 | 1,260 | 2,330 { 1,010 | 1,200 | 263 | ‘189 | 165 135
2,300 | 2,520 | 1,870 | 910 | 1,150 | 242 | 207 | 171 160
2,850 | 4,000 | 1,690 | 850 | 1,000 | 327 | 242| 235 95
3,360 | 2,900 | 1, 240 { 1,080 219 | 189 17
2,090 | 2,410 | 1,330 | 773 | 2,190 | " 640 | 177 183 156
2,880 | 2,470 | 1,200 | 706 | 2,000 | 532'| 150 | 219| - 10
2,120 | 2,160 | 4,270 | 668 | 2,800 | 496 | 171| 27| 140
1,800 | 1,900 | 5,950 | 650 | 3,750 | 443 | 160| 171 135
1,640 |..5 ... 3,630 | 610 |2,500| 400| 177 195 165
1,400 |..o00 2,600 L730 | 343{ 2137 208| 125
1,280 |..o. 00 2,220 |....... 1,120 |....... 201 | 208 |.......
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Daily discharge, in second-feet, of Collins River near Rowland, Tenn., for the years ending
, . Sept. 30, 1919 and 1920—Continued. .

Day. Oct. { Nov. | Dec.| Jan. | Feb.| Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1919-20.
emeemneenannn 115 | 1,030 | 3,390 | 678 | 1,400 | 1,500 | 4,830 | 1,370 | 706 | 514 | 284 | 1,080
e veeend| 1351 1,900 | 2,480 | 716 | 1,320 | 1,400 (20,700 | 1,240 | 940 | 541 | 242 880
.............. 195 | 1,560 | 1,850 | 678 | 1,220 | 1,340 (19,100 | 1,520 | 1,570 | 568 | 263 716
4eirienaean.] 1501 1,210 [ 1,470 | 640 | 2,650 | 1,590 | 8,410 | 1,320 | 3,630 | 870 | 303 697
crerenaaan -l 210 Teer| 1,270 | 586 | 4,980 | 4,600 | 6,100 | 1,170 | 7,230 | 1,020 | 263 754
Bucevennnnenn) 208 726 |1,280 | 622 |3,520 | 4,170 | 4,000 | 1,070 | 3,720 | 010 | 303 726
Teeeennnn —..| 207! 6602410 550 )2,680 2,780 | 3,080 | 1,020 | 2,470 | 716 | 383 622
- 235 | 640 | 3,830 | 604 [ 2,170 | 2,130 [ 2,600 | 1,040 | 1,780 | 697 ( 367 600
ceatreseeneen.l 207 568 | 3,040 1 870 | 1,820 | 1,820 | 2,280 | 1,000 { 1,330 | 541 | 1,030 { 1,950
0.0 135 | 541 | 5,540 [ 1,400 | 1,600 | 1,640 | 2,110 | 890 | 1,070 | 523 | 3,800 | 2510
Weeeieeenenae] 140 | 550 | 4,580 [ 1,250 | 1,560 | 1,570 | 1,850 [ 800 | 962 | 451 [10,700 | 1,270
Leeiiiiannn.. 880 | 716 | 3,180 | 1,100 | 1,400 [22,600 | 1,730 | 744 420 | 7,010 | 1,160
Bueeniiiaeonad 595 890 | 3,120 | 1,000 | 1,350 {20,000 | 1,730 | 1,100 745 392 {4,460 | 2,000
I......oco..c.] 367| 1783|8960 '930 | 1,340 | 6,260 | 1,560 | 2,050 | 631 | 303 | 6,900 | 2120
Booeeeeiiiiiil 577 | 668 | 5,250 | 850 | 1,270 | 4,090 | 1,400 | 2,120 | 541 | 678 | 6,720 | 3,020
16...... ceeeweas| 1,200 1 604 | 3,460 | 870 | 1,160 | 4,180 | 1,490 | 1,600 | 514 | 514 | 7,560 | 2,800
Weereeeeuoeo) 7020 559 | 2,580 | 1,200 | 1,080 | 6,190 | 1,580 | 1,300 | 478 | 443 | 7,070 | 1,680
18.ceienanan... 613 532 | 2,170 | 1,760 | 1,080 | 3,880 | 1,860 1,550 469 4,470 1 1,430
19.........c.c..] 550 478 1,860 | 1,470 | 1,150 | 4,740 | 1,560 |.1,540 | 631 | 1,010 | 3,180 | 1,120
20..... cveveee..] 469 | 435 | 1,680 | 1,370 | 1,120 | 4,060 | 1,500 | 1,550 | 812 | 1,200 | 2,500 910
2ieeieiiieneedd 401 392 1,540 11,180 { 1,180 | 3,160 | 2,610 | 1,550 | 1,500 | 972 {1,040 | 830
eeeeeneeenee-] 426 | 375 1,360 [ 3,900 | 3,780 | 2,470 | 2,030 | 1,710 | 2,820 | 697 | 1,710 716
1,230 | 6,410, 9,640 | 2,110 | 1,530 | 1,500 | 1,790 1,660 640
1,150 | 8,660 | 6,280 | 1,780 | 1,400 | 2,400 | 1,270 | 487 | 1,510 577
1,040 | 7,010 | 3,560 | 1,640 | 1,270 | 2,040 | 1,000 1,380 514
940 | 4,780 | 1,270 | 2,390 | 2,780 | 1,730 | 811 | 417 | 1,170 496
880 | 3,310 | 2,150 | 2,180 | 2,220 | 1,350 | 706 | 343 | 1,130 716
830 | 2,560 | 1,820 | 1,000 | 2,190 | 1,200 | 640 | 319 | ‘982 | 532
811 | 2,070 | 1,690 | 1,870 | 1,840 | 1,000 559 303 812 460
754 | 4,770 |.. ... 1,670 | 1,540 | 930 | 523 ( 201 ( 773 426
ceeeees] 710 1,610 |.......} 1,500 |.......] 800 |....... 298 | 1,240 |.......

Monthly discharge of Collins River near Rowland, Tenm., for the years ending Sept. 30,
1919 and 1920. s
[Drainage area, 800 square miles.)

Discharge in second-feet.

Month Run-off in

- - Persquare| inches.

Maximum. | Minimum, Mean. e.
1918-19.

October. ....ooovvniiiiiiana, 2,640 83 431 0.539 0.62
November................ocioociiiiinn.. 4,000 277 963 | . 1.20 1.34
December-...... 2,230 417 987 123 L42
Jsnuary.............o..o..llL 21,200 1,280 |; 3,620 4,52 5.21
Fobruary.........ooccoono.. 4,090 860 1,450 181 1.88
L TR ceeeeresacnns 14,700 1,200 480 4.35 5.02
April....... ceereennn e 1,790 600 1,050 1.31 1.46
Moy :{,% % : 1,&3‘9 g 1.:30 Lgé

UHe.ceiiteceennnaranannns neseecen R, AR .
July. . DI *327 150 . .300 .35
August........ reeeareneann wiaenes 383 150 218 272 .31
Beplember.....ounieere e aaann 401 120 174 .218 .2
21,200 83 1,190 1.49 20.36
2,930 15 662 . 828 .95
5, 351 1,140 142 1,58

8, .
9,640 1,080 2,320 2.90 313
122,600 | . 1,340 3,080 | 498 5.74
29, 700 1,270 3,900 4.88 5.44
2,950 744 1,400 1.75 o202
7,230 469 1,420 .78 1.99
1,290 291 587 734 .85
10, 700 242 2,650 3.31 3.82
3,020 426 1,130 141 1.57
29, 700 115 1,970 2.46 33.51




180 SURFACE WATER SUPPLY, 1919 AND /1§20, PART IIL

HARPETH RIVER AT BELLEVUE, TENN,

LocATioN.—At county highway bridge on Harding Pike, a quarter of a mile south of
Bellevue, Davidson County, Tenn., and 12 miles south of Nashville.

DRAINAGE AREA.—410 square miles.

RECORDS AVAILABLE.—April 11 to September 30, 1920.

Gaee.—Vertical staff spiked to 18-inch tree on left bank about 40 feet below highway

" bridge.

DiscEARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND CONTROL.—Right bank steep and high and is not overflowed; left bank
fairly steep up to 12 feet, then flat. Low-water control is.well defined shoal 700
feet below gage, composed of limestone and coarse gravel. May shift in extreme
high water. Control is drowned out at gage height of 5 feet. High-water control
‘not determined.

EXTREMES OF DISCHARGE.—Maximum stage during period of record not known as
water overtopped the gage. Minimum stage, 0.4 foot August 2-7 (discharge, 16
second-feet).

Ice.—Stage-discharge relation not affected by ice. : ’ :

Accuracy.—Stage-discharge relation may change slightly. Rating curve fairly well
defined below 6,000 second-feet. Gage read to hali-tenths once daily, except
Sundays. Daily discharge ascertained by applying gage height to ratmg table
Records below 6,000 second-feet are fair; others poor.

Discharge measurements of Harpeth River at Bellew,e, Tenn., during the year ending
Sept. 80, 1920.

Gage Dis- | ' Ga; Dis-
Date. Made by— . Date. Made by— o ha
) height. | charge. | hen;%at. charge.
: Feet. | Secft. i Feel. | Secoft.
Apr. 4 and Nelson....... 6.76 | 3,680 || May 8| W.R. King............ 159 334
1 jW.R.King........... 1.98 584 | Aug. 31 j..... L& T 1.14 176
21 | King and Nelson. ...... 10. 40 5, 940 i

Dazly dzscharge, in second-feet, of Harpeth River at Bellevue, Tenn., for the year ending
Sept. 30, 1920.

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

325| 107 | 591,130 | - 830
400 | 81] 135 '265| 455
475| 81| 165| 265 385
550 | 81| 195-| 230 | 282
625 81| 2651 135 280

ceveea| 27 107|000

Nore.—Water was over top of gage Apr. 20, 21, and 26; discharge estimated and may be considerably in
error. Discharge interpolated for the follo days: A . 25; May 2, 9, 16-19, 23, 30; June 6, 13, 20, 27;
July 4, 11, 18, 25; Aug. 1, 8, 22, 29; Sept. 5, 12, 19, and 26. L
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Monthly discharge of Harpeth River at Bellevue, Tenn., for the year ending Sept. 30, 1920.

[Drainage area, 410 square miles.]

Discharge in second-fest.

Month. Run-off in

Per square inches.

Maximum. | Minimum. Mean. o,

9, 000 50 1,910 4,66 3.47
940 165 405 . 088 114
1,750 50 204 7 .80
940 27 135 1320 .38
2,340 16 228 . 556 .64
3,160 59 410 1.00 112

RED RIVER NEAR ADAMS, TENN.

LocaTioN.—At county highway bridge 13 miles north of Adams, Robertson County,
Tenn., three-eighths mile below the Louisville & Nashville Railroad bridge,
a half Imle below mouth of Elk Creek, and 10 miles upstream from mouth of
Sulphur Fork and Port Royal.

DRAINAGE AREA.—678 square miles (average value from United States post~route
map and United States Geological Survey map; scale 1: 500,000).

Recorps AvaLABLE.—June 15 to September 30, 1920.

Gace.—Chain gage attached to handrail on downstream side of bridge; read by C. S.
Smith.

D1sCHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND coNTROL.—Right bank steep and high and not subject to overflow;
left bank subject to overflow at gage height of about 28 feet. Control is a solid
rock shoal about 200 feet below bridge; permanent. High-water control not
known.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 10.4
feet, September 138 (discharge, 6,210 second-feet); minimum stage, 1.90 feet
-August 6, 7, and September 25 (discharge, 150 second-feet).

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

Accuracy.—Stage-discharge relation permanent. Rating curve very well defined
below 12,000 second-feet; extended above that point. Gage read to hundredths
once daily, except Sundays. Daily discharge ascertained by applying gage
height to rating table. Records fair.

Drscharge measurements of Red River mear Adams, Tenn., during the year ending Septe

30, 1920.
[Made by W. R. King.}
Ga; Dis- Gage Dis-
Date. height. | charge. Date. heignt. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
May 26....cceieveenianninnns 5.60 2,310 || June 15.....c.cveviinnonnanne 3.02 581
...................... 4.2 1,320 || AU, 28ieeireeinniannnannnn 2.70 438
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Daily discharge, in second-feet, of Red River near Adams, Tenn., for the year ending Sept.

30, 1920.

Day. { June. | July. { Aug. | Sept. ' Day. June. { July. | Aug. | Sept.
262 | 2,240 9210

245 | 1,380 712

550 970 530

850 744 462

530 630 395

395 550 355

315 865 262

280 | 1,180 217

355 850 165

318 685 150

| 280 530 160

; 245 485 165

: 228 440 170

i 210 462 180

) 195 485 190

! 192 379 |.....oll

NorEe.—Discharge interpolated for the following days: June20, 27; July 3, 4, 11, 18, 25; Aug. 1, 8, 15, 22, 29;
Sept. 5, 6, 12, 19. Discharge, Sept. 26-30, estimated by comparison with records of flow of nearby streams.

Monthly discharge of Red River near Adams, Tenn., for the year ending Sept. 80, 1920.

[Drainage area, 678 square miles.]

Discharge in second-feet.
Month. Rl‘:]'é'}‘l’g in.
: T Per square -
Maximum. | Minimum. | Mean. mi?e.

580 280 396 0.585 0.35

850 192 334 403 .57

2,240 150 584 .861 .99

6,210 150 880 1.30 145

TENNESSEE RIVER BASIN.
FRENCH BROAD RIVER AT ASHEVILLE, N. C.

Locarion.—At the concrete highway bridge that replaced Smith’s bridge, washed
out July 16,1916, 1,000 feet above Southern Railway bridge, 1 mile below South-
ern Railway station at Asheville, and 2 miles below mouth of Swannanoa River.

DrAINAGE AREA.—987 square miles,

REcorps AvAmLABLE.—January 1, 1905, to July 16, 1916; January 1, 1917, to Sep-
tember 30, 1920. Records were obtained at Bingham School Bridge, about 1
mile downstream from September 17, 1895, to December 31. 1901.

Gaces.—Gage graduations from —2.0 to 14.7 feet are cast into concrete on right side
of the third pier from right abutment of bridge. Original gages, a vertical staft
attached to one of the piers of the old Smith’s bridge, and an auxiliary chain
gage (for obtaining readings below zero) attached to that bridge, were used until
the flood in July, 1916. All gages set to same datum. A temporary vertical
staff a short distance above the old Smith’s bridge was used January 1 to No-
vember 21, 1917; readings have been reduced to the datum of the original gage.

DiscHArRGE MEASUREMENTS.—Made from upstream side of highway bridge.
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CHANNEL AND cONTROL.—Bed composed chiefly of rock; practically permanent.
Control formed by rock shoal and concrete piers of Southern Railway bridge;
permanent, though piers of railroad bridge may become choked with débris
during extreme floods so that stage-discharge relation at gage may be affected
by backwater for short periods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 9.0 feet at 10 a. m. December 23 (discharge, 25,600 second-feet); mini-
mum stage recorded, —0.8 foot October 17-19 (discharge, 630 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.5 feet
April 2 (discharge, 17,000 second-feet); minimum stage recorded, —0.7 foot
October 2-3 (discharge, 700 second-feet).

1905-1920: Maximum stage recorded, 23.6 feet! July 16, 1916, determined
by levels from flood marks November 21, 1917 (discharge not determined; stage-
discharge relation probably affected by backwater caused by débris lodged
against railroad bridge). Maximum discharge recorded before and after flood
of July 16, 1916, 25,800 second-feet, January 23, 1906 (gage height, 7.8 feet).
Minimum discharge, 380 second-feet September 16 and 20, 1907.
kce.—Stage-discharge relation not affected by ice.

Diversions.—None,

REecuraTION.—Negligible. .

Accuracy.—Stage-discharge relation practically permanent. Rating curve used
for the years ending September 30, 1919 and 1920, based on all discharge meas-
urements made since flood in July, 1916, but differs only slightly from the curve
used prior to October 1, 1918; curve is well defined below 11,000 second-feet.
Gage read to tenths once daily. Daily discharge determined by applying daily
gage height to rating table. Records good.

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

Discharge measurements of French Broad River at Asheville, N. C., during the years
ending Sept. 30, 1919 and 1920.

1
Gage | Dis- Gage | Dis-
Date. Made by— height.| charge. { Date. Made by— height. | charge.
1018. Feet. | Sec.ft. 1920. Feet, | Sec.ft.
Nov. 3| A. H. Condron......... 2,40 ,090 || Apr. 19 | A. H. Condron......... 1.00 2, 590
June 16 | Hall and Condron...... .12 1,490
1919. 18 | A. H. Condron......... .00 1,370
Jan. 13 |..... Cs s MU 1.30 3,050
M ... do. ...l 1.22 ] 2,900
June 19 |..... [« [ N .55 1,940
Sept. 22 |..... d0..iiiiiiaa —.45 908

1 Supersedes figures published in previous reports.
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Monthly disckarge of French Broad River at Asheville, N. C., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 987 square miles.]

Discharge in second-feet.
Month. Run-off in
Persquare| 1nches.
Maximum. | Minimum. Mean. mﬂe
1918-19.

22,100 630 3,900 3.95 4.55
13,800 1,770 3,500 3.55 3.96
25,200 1,770 5,560 5.63 6,49
9,190 2,570 4,080 413 4.76
6,020 2,130 2,960 3.00 3.12
9,190 2, 570 4,250 4.31 1.97
4,270 | 2,130 2,680 2.72 3.04
4,080 | 2,130 2,730 2,77 3.19
6,020 ! 1,550 2,300 2.33 2.60
6,020 1,440 2,300 2.33 2.69
3,370 1,140 1,590 1.61 1.88
1,440 780 938 .95 1.08
25,200 630 3,070 311 42.29
2,000 700 0946 .958 L10
1,770 780 990 1.00 1.12
7,020 950 1,690 L7l 1.97
3,370 950 1, 580 1.60 1.84
8,620 1, 550 2,390 2.42 2.61
7,800 1,240 2,840 2.88 3.32
17,000 2,570 5,140- 5.21 5.81
2,720 1,660 2,040 2.07 2.39
4,660 1,340 1,970 2.00 2.23
4,080 1,240 2,020 2.05 2.36
4,870 1,140 3,160 3.20 3.69
3,200 1, 440 2,060 2.09 2,33
17,000 700 “ . 2,240 2.27 30.77

FRENCH BROAD RIVER AT DANDRIDGE, TERN.
LocatroN.—At two-span highway bridge at Dandridge, Jefferson County, Tenn.,
12 miles below mouth of Nolichucky River.
DRAINAGE AREA.—4,450 square miles (measured on topographic maps).
REecorps avamaBLE.—October 1, 1918, to September 30, 1920. Gage-height records
- have been obtained by United States Weather Bureau since December 1, 1904.

GacE.—Painted on shoreward side near downstream end of second concrete pier
from right bank; read by W. L. Anderson.

DisCHARGE MEASUREMENTs.—Made from downstream side of bridge.

CHANNEL AND cONTROL.—Right bank high; left bank subject to overflow for some
distance back above stage of 12 feet. The river bed at the gage is composed of
gilt and mud and is very changeable. Control probably formed by a dam and
temporary dikes about 1 mile below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 14.0 feet October 30 (discharge, 66,000 second-feet); minimum
discharge, 830 second-feet October 10-12. ¢

Maximum stage recorded during year ending September 30, 1920, 16.5 feet
April 3 (discharge, 81,600 second-feet); minimum stage recorded, 0.0 foot
October 4 (discharge, 974 second-feet).

The highest flood known reached a stage of 28.0 feet May 21, 1901, according
to the United States Weather Bureau.

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

Accuracy.—Stage-discharge relation not permanent; bed of river is constantly
changing. Standard rating curve fairly well defined between 2,000 and 30,000
second-feet. Gage read to tenths once daily. Daily discharge ascertained by
shifting-control method. Records fair except those for low stages, which are poor.
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Discharge measurements of French Broad River at Dandridge, Tenn., during the years
ending Sept. 30, 1919 and 1920.

Date. Made by— roage | s || Date. Made by— 128 | e,
1918, N Feet. | Secft. 1019. Feet. | Sec.-ft.
Nov. 3 | Paulsen and Switzer..., 4.50 | 14,900 | Nov. 25 { A. H. Condron......... 0.50 1,970
1919, 1920,
Apr. 6| C.G. Paulsen.......... 2.26 | 7,370 | Mar. 18 | King and Condron..... 6.68 | 27,500
June 17 | A. H. Condron......... 170 | 4,180 || June 26 | W. R. King............ 1,50 | 4,850

Daily discharge, in second-feet, of French Broad River at Dandridge, Tenn., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. i Apr. | May. | June. | July. l Aug. | Sept.
[
1918-19. ‘ |
. 8,740 11,600 5,660 860 5,280 6,020 3,730 2,150
7,610 0,920 7,510/ 10,900 4,620 5,060 4 030| 3,620
7,650 9,100 7,210| 9,630 4,320 4,150, 3,750 2,880
6,900 9100 7,210 8,020 4290 3860 3,750 2,640
6,920, 8360 7,210 6,50 4,260 3,330; 3,480 2,200
6,600| 18,200 7,210 6,190 3,980 3,330 3,220 2,200
6,600| 22,900, 7,170 6,500 3,950 3,100 4,030 2,000
6,600| 15,400 7,170 7,170/ 4,500 4,470| 3510 2,020
0 6,600 13,000, 6,780 6,460 3,920 2,890 3,250, 1,830
020 3810 5,950 24,500 6,400 7,130 3,350 3,620‘ 3/000, 1,830
020 3,810 9,300 5,950 22,400‘ 6,400 7,460 3,330 3,620 2,760| 1,830
|060| 3840 8,510, 5,950| 16,400, 7,060 8590 3,330 3,350 3,000 1,650
060| 3,840 7,760 5,980 12,600/ 7,030 7,420 3,050 3,120 4 990| 1,670
440 3’840 6,710, 6,6%0| 10,900, 8,130 6,350 3,020 3,120 5310 1,670
180{ s)gR0| 6,710, 8,900| 10,100 6,990 6,320 35020 2,330I £1000] 1,340
3,8 9,800 6,710 8040 9,260 6,90 7,030 3,00 3,120 5310 1,340
3,800 13,300/ 6,740 8 550{ 9,260! 9,220| 6,290 2,760, 3,920! 4,090 1,340
5,780| 23,200 9,380) 7,420 11,0001 10,900 5,580 3,250 3,950, 3,840| 1,360
9,880 13/300] 14,600/ 6,710/ 11000 9,960 5,580 4,060 5,150/ 3560 1,360
7,900 9,840 12/800| 6,400 10,100| 6,190 6,220 4,350 9,510 3,300, 934
6,460 8 240 10,300 6,050, 9,300] 7,210\ 6,100 3,510 11,200 3,050 1.070
5,150 9880 9,420\ 6,740 8,550 6,820 7,240 4,090 9,510 2;810| 1,070
5,150| 40'300| 8,210| 18,100 8,550, 6,460 6,850 3,540 6, 880 2,830, 1,090
4530 7.790] 6,000 6,120{ 4,380/ 6,880 2,830 1,700
4,560 600 7100| 6,090| 5440 9,300 5850 2,830| 1,700
4,560 7,100] 6,050 5,410! 21,500 4,870 2,830 1,700
4260 7,100 6,050 7,100| 22600 4,260 2,600 1,700
4290 5,350, 6,400| 13,700 4,000 1,980 1,700
6,220 5,310 6,360/ 9,310 3,730 1620 1,720
£,020 7,030, 5,930 7, 3,730, 1620 1,720
.............. 5,980(...0...| 3,460 1,620|-..---.
2,230 1,900| 3,780| 7,720, 5,950| 13,600, 6,850 4,650 4,440| 2,716| 6,780
2,230 1,900 3,510 6,900 5,950 54,100, 6,500 4,350 4,440 3,730 6,090
2,230 17550 3,000{ 5,610] 5,280 81,600 7,940 4,350/ 6,400 3,730 6,090
1,850| 1,550 3,000 6,990 4,960/ 47,500 7,210 4,990, 5,020 3,200 6,090
1,850 1,550 2.530| 25,100 4,960| 48 600, 6,850 7,030 4,410 2,050, 6,050
1,850 1,900 2,530| 17,900] 4,960 33,2000 6,850 13,600{ 4,410 2,710/ 6,050
1,850 2,530 2,530] 14,000 8,860] 26,300 6,540 11,000 4,410 4,200 5710
1,670 40600 3,000 8860 %090 21,600 6,190 8900 4,410 7,980, 5,380
1,690 5,950 3,000 7,720 6,640, 16,100, 6,880 6,680 4,410 4 560 5, 060
1,690 17,000{ 3,780| 7,350 6,640 15,100 6,880 5 640 3,840 6,880 5,710
1,690 22,000, 3,510| 6,290 5,950 14,2001 6,540 4,710 3,810 17,800
1,600 13,100 4,060 50950, 6,640] 12,400 6,100 4,410/ 3,810 13,400
2,270| 8000 4,060 5 950 32600 10,600 5850 4,410, 3,810/ 12,500
2,080 15,000 3,510 5,950 33,700 9,380 5 540 4,120 3,810 9,
2,080 14,000 3,000] 5,950 20,400| 9,380 5,510 4,120 3,810 9,920
3,510 12,200 3,000 5,610| 12,700 8,630 5,540 4,120 5,640] 18,
35100 8470, 4,060 5,610 21,400 8240 5220/ 4,120 6,320/ 14,300
2,080 7,7200 7,350| 5 280| 34,800 8240 4,900 4,120 6,990/ 14,300
2080 5280| 5280 4960 23,000 7,870 4,900 4,150 6,990 13,400
2,100 4,960 4,960 4,060| 35,800 7,130 4,500, 4,740| 6,990| 13,400
2,100 4,960 4,350 4,960/ 29,400| 6,780 4,620 8590 6,990| 11,600
1,900 4,650, 4,350 6,640, 18,900 6,430 5,250/ 10,200 6,990, 9,880
1,000 4,350 6,640 9,670 12,700 9,880 5,250 9,380 6,990| 10,700
1,900 4,350, 5,950\ 17,400 10,500, 9,060 4,620/ 7,830 5 610| 11,200
1,000 4,060, 21,400| 16,900 8,860 7,900, 4,620 5,710| 4,320 8 280
1,900 3,780| 18,900| 13,100 8,510 6,820 4,930 5,060 3,750| 7,50
1,900 3,510/ 15,000 10,500 10,600] ‘8,660, 5,580 5,060 3,750 14300
1,900 3,510 10,500 8,000 9,710 9,880 ‘4,960, 5,060 3,220] 11,
1,900 3,510 9,670| 6,640 13,200 9,060 4,960, 4,440/ 3;220| 12,400
1,900 3, £,860(....... 1200] 7,570 -4,650 4,440 3,220 9,
....... 3250 8,000/ -...00) 10,0000...%...] 4650)...0...] 2980 7,87
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Monthly discharge of French Broad River at Dandridge, Tenn., for the years ending
Sept. 30, 1919 and 1920.

[Drainage area, 4,450 square miles.]

Discharge in second-feet.
Month. Ril;%.lggs.m
Maximum. | Minimum.| Mean. Pernfggfare
63,300 830 8,900 2.00 2.31
41,800 3,890 8,150 1.83 2.04
49,300 3,810 11,400 2.56 2.95
6,710 14,700 3.30 3.80
18,100 5,950 8,930 2.01 2.09
24, 500 7,100 11,600 2.61 3.01
10,900 5,310 7,130 1.60 1.78
10,900 5,410 6, 880 1.55 1.79
600 2,760 5,820 1.31 1.46
11,200 2,880 4,740 1.07 1.23
5,310 1,620 3,310 744 .86
3,620 934 1,770 3 4
63,300 830 | 7,790 1.75 23.76
5,120 974 2,410 . 542 .62
3,510 1,670 2,110 .474 .53
» 000 1, 550 6,280 1.41 1.63
21, 400 2,530 6,040 1.36 1.57
25,100 4,960 8,920 2.00 2.16
800 4, 960 14700 3.30 3.80
81,600 6, 7,900 4.02 4.48
940 4,590 5,730 1.29 1.49
13,600 4,120 6,000 1.35 1.51
990 2,980 4 810 1.08 124
Augast.....oLooLlllIIIII 18,200 2,710 9, 490 2.13 248
September..........L.1LLITIIIIIIIIIIIN 14,100 3,810 6,350 143 1.60
The year. .cuoveieeiernecnanneacnnes 81,600 974 7,550 1.70 23.09

TENNESSEE RIVER AT KNévaLLE, TENN.

LocaTtIioN.—At county highway bridge at Gay Street, Knoxville, Knox County, 4
miles below junction of French Broad and Holston rivers.

DrAINAGE AREA.—8,990 square miles.

RECORDS AVAILABLE.—January 17, 1699, to December 31, 1912, and September 1,
1918, to September 30, 1920. Gage-height records have been obtained by United
States Weather Bureau since February 1, 1883, but prior to 1899 records were not
continuous. )

Gage.—Vertical staff bolted on shoreward side near downstream end of second stone
pier from right bank of Gay Street highway bridge. For history of earlier gages
see Water-Supply Paper 323.

DiscHARGE MEASUREMENTS.—Made from lower side of the bridge.

CHANNEL AXD coNTrOL.—Channel bed below gage is mostly limestone rock, covered
by sediment near left bank. Several rock dikes at right angle to current are
located below gage near left bank. Prior to September 30, 1918, the Army
engineers had done considerdble dredging and building of dikes below gage, but
now that work has been completed channel will probably remain fairly permanent.
Right bank subject to overflow at gage height of 12 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 18.7 feet October 31 (discharge, 104,000 second-feet); minimum stage,
—0.3 foot September 19-22 and 28 (discharge, 2,860 second-feet).

Maximum stage recorded during year ending September 30, 1920, 26.7 feet
April 3 (discharge, 152,000 second-feet); minimum stage, —0.3 foot October 3
and 4 (discharge, 2,860 second-feet).

22926—24—wsp 503——13
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1900-1912; 1919-20: Maximum stage recorded 36.4 feet at 5 p. m. March 1,
1902 (discharge, 197,000 second-feet; revised) minimum discharge, 1,600 second-
feet October 5-7, 1903 (revised).

The United States Weather Bureau reports a stage of 44.4 feet March 10, 1867,
which is the highest stage known.

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

Accuracy.—Stage-discharge relation practically permanent during years ending
September 30, 1919 and 1920. Rating curve well defined below 110,000 second-
feet; extended above 110,000 second-feet. Gage read to tenths once daily. Daily
discharge ascertained by applying daily gage height to rating table. Records
good.

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

Discharge measurements of Tennessee River at Knoxville, Tenn., during the years ending
Sept. 80, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge. || Date: Made by— height. | charge.
|
1919. Feet. | Sec.-ft. 1920. Feet. | Sec.ft.
Mar. 29 | Paulsen and Adkerson.| 4.67 | 22,200 || Mar. 14 | Condron and King..... 11.30{ 59, 500

Apr. 12 |..... [ L 2.70 | 11,500
Nov. 22 | Condron and Adkerson. .20 3,820

!

Daily discharge, in second-feet, of Tennessee River at Knoxville, Tenn., for the years ending
Sept. 30, 1919 and 1920.

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

1918-19.
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Daily discharge, in second- feet of Tennessee River at Knozville, Tenn., for the years ending
Sept. 80, 1919 and 1920—Continued.

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

1919-20.
4,710 7,000 12,700{ 7,000 6,060, 5,360 15,000
4,510, 7,390 12,000] 7,000{ 6,060\ 6,060| 11,400
4,3100 7,090 12,700] 7,390 11,400 5,590 10,
4,710, 6,810 12,700; 9,740f 11,4001 5,360 11,400
4,710, 6,550 11,400} 13,400/ 10,800 5,360 11,400
4,7101 5,360 11,400f 20,200, 6,300 5,140 11,400
5,590 4,920 10,800( 23,200 6, 5,140/ 10,800
7,000 4,920 10,800| 19,800| 7,390| 9,740, 9,260
11,400 5,820 2,000 12,700| 7,390 9,740/ §.820
25,200 5,820 11,400 9,740| 7,000 11,400, 8,820
33,900, 8,050 11,400, 8,820] 7,090| 21,700| 10,800
29,5000 7,390 11,400/ 8,050 6,810{ 21,700; 13,400
22,400] 7,090 10,800 7,390| 6,550| 19,300f 17,800
27,300/ 7,090 9,740, 7,390, 6,300( 17,800] 17,
43,700/ 6,810 10,200{ 7,090 6,300| 22,000{ 15,000
41,400/ 7,090 10,200 6,810 9,260 21,000
25,200 8,050 ,8200 6,810] 10,8001 28,900| 22,000
22,000| 8,820 8,050| 6,810 10,800/ 30,600 20,600
15,000 17,800 7,710 7,390 9,740, 23,200| 13,400

,
9,260| 48,300 7,710| 11,400 7,390| 23,200 7,
7,710| 44,300 8,420| 10,200 7,090| 17,800 6,550
7,390| 32,800 8,820 8,420 6,550| 18,800 8,420
7,390| 23,200 8,420 7,390 6,550 20,600 7,390
550 19, 800 8,050 6,810 5,820| 20,200 7,710
6,550| 18,800 8,050| 6,300 5,500( 18,800/ 7,390
,300| 17,200 7,390]. ... 5,360| 16,600(... ...

Monthly discharge of Tennessee River at Knoxville, Tenn., for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. . - Per square | inches.
Maximum. | Minimum.| Mean. mﬁe
1918-19.

October. .. ... it 104,000 3,200 14,500 1.61 1.86
November................. . 87,800 7,710 16, 500 1.84 2,05
December. . ...o.oivaianaann. R 69, 800 6,810 21,300 2,37 2.73
January...........oooooioos 29,000 12,700 28,400 3.16 3.64
February. . 26,800 10, 800 16,900 1.88 1.96
March.. 11,400 20,700 2.30 2,65
April 18,300 10,200 12,500 1.39 1.55
ay. 31,100 10,800 16,600 1.85 2,13
June. 31,700 6,550 11,300 1.26 1.41
Jualy..... . 17,800 6,300 8,950 . 996 115
August ...l e . 13 400 4,310 6,650 .740 .85
September ................................. 6, 060 2,860 3,650 . .406 .45
THE YeaT . .« e eenneneeeaneneennnnns 104, 000 2,860 14,900 1.66 22,43
QOctober 12, 000 2,860 6,280 699 .81
November. .. 5,820 3,380 4,530 504 .56
December 43,700 4,310 14,300 1.59 1.83
January..... 487300 4,920 13,800 1.54 1.78
February.. 31,100 9,260 16,700 1.86 2,01
arch..... 69,800 12, 000 , 200 3.25 3.75
April...... 152, 000 12,000 32,600 3.63 4,05
BYeennnon 12,700 7,390 9,860 1.10 1.27
June...... 23,200 6,300 10,800 1. 20 1.34
July .10l 12,700 5,360 8,060 897 1.03
August. ... 33,900 5,140 17,500 1.95 2.95
September y 6, 11,700 1.30 1.45
The year........ B eaeecenanaeaaaan 152, 000 2,860 14,600 1.62 22.13
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TENNESSEE RIVER AT CHATTANOOGA, TENN.

LocaTion.—At Walnut Street Bridge in Chattanooga, Hamilton County, 3 miles
above mouth of Chattanooga Creek, 4 miles below mouth of Chickamauga Creek,
and 33 miles upstream from Hales Bar dam.

DRAINAGE AREA.—21,400 square miles (measured on topographic maps).

REcorps avaiLaBLE.—April 1, 1874, to October 21, 1913; March 1, 1915, to Septem-
ber 30, 1920.

GaGes.—From March 1, 1915, to September 30, 1918, two gages, 7 miles apart and
set to the same datum, were used to determine variations in slope of water surface
caused by operation of power plant and locks at Hales Bar dam, as the station
is within influence of backwater from the dam. Gage No. 1 (the regular United
States Weather Bureau gage) consists of a sloping section of steel railroad rail
bolted to rocks and a vertical timber section bolted to the cliff on the left bank
of the river about 200 feet upstream from the Walnut Street Bridge. Gage No. 2
was a vertical staff in 3 sections fastened to trees on left bank 100 feet upstream
from the Cincinnati Southern Railroad bridge, and 7 miles above Chattanooga.
Ag readings of gage No. 2 were discontinued September 30, 1918, and not resumed
until January 1, 1921, the United- States Weather Bureau’s gage readings at
Bridgeport, Ala., were used for determination of discharge as explained under
““Accuracy.”

DISCHARGE MEASUREMENTS.—Made from downstream footway of Walnut Street
Bridge.

CHANNEL AND coNTROL.—Channel practically permanent. Control now formed by
Hales Bar lock and dam. The control for the Bridgeport gage is a gravel and
rock shoal about half a mile below gage and is permanent.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year ending Septem-
ber 30, 1919, 189,000 second-feet January 5; minimum discharge, 6,000 second-
feet September 30 represents outflow at Hales Bar dam.

Maximum discharge recorded during year ending September 30, 1920, 275,000
second-feet April 5; minimum discharge, 5,500 second-feet October 3, 4, and 5
represents outflow at Hales Bar dam.

1874-1920: Maximum stage recorded, 54.0 feet at 7 a. m. March 1, 1875 (dis- .
charge, 361,000 second-feet); minimum stage, zero on. gage September 11-14,
1881, and September 19, 1883. (discharge, 4,800 second-feet).

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

Reeuration.—Flow during low stages is regulated to some extent by operation of
power plant at Hales Bar dam.

Accuracy.—Discharge at Chattancoga for years ending September 30, 1919 and 1920,
could not be computed from readings of gage No. 1 owing to lack of readings of
gage No. 2 to show the variations in slope of water surface caused by operation of
power plant at Hales Bar dam. Readings of the United States Weather Bureau’s
gage at Bridgeport, Ala., 17 miles below Hales Bar, since 1896, plotted against read-
ings of the gage near Walnut Street Bridge, Chattanooga, show that there was
no radical change in relation between readings of the two gages until construction
of the Hales Bar dam in 1913, indicating that the control for the Bridgeport gage
is reasonably permanent. A rating curve for the Bridgeport gage was then con-
structed by plotting the discharge of all current-meter measurements made at
Chattanooga against the gage height at Bridgeport, allowing an interval of one day
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for flow between the two sites. Additional points were obtained by plotting
crest discharge at Chattanooga against the crest gage height at Bridgeport for
various rises before and after construction of the dam. These data indicate that
the rating curve thus developed for the Bridgeport gage is probably not subject
to an error greater than 10 per cent and is fairly well defined between 5,000 and
300,000 second-feet.

Daily discharge at Chattanooga as given in the following table was ascertained
by applying the daily gage reading at Bridgeport to the rating table developed
as explained above, allowing an interval of one day for flow between stations. Asa
check on accuracy of results obtained, monthly discharge for 1908 and 1912 (be-
fore construction of dam) and for year ending September 30, 1917 (after construc-
tion of dam) were computed by this method and found to agree within 10 per
cent of published discharge. Daily discharge showed greater differences due in
part to time interval involved. As result of regulation caused by operation of
power plant at Hales Bar dam the flow for individual days during low-water
geason is different above and below the dam.

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

No discharge measurements were made at this station during the years ending
September 30, 1919 and 1920.

Daily discharge, in second-feet, of Tennessee River at Chattanooga, Tenn., for the years
ending Sept. 30, 1919 and 1920.

!
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. i Aug. | Sept.
l |
1918-19. 1
68,100 52, 500] 72,900; 56, 200 36,900i 36, 900| 34, 800! 11, 500, 12,700
131,000 47,200/ 65,7001 49; 500/ 44,200] 32,700 29,200 12,100 12,100
,000| 44,200/ 50,300 42,800} 50,200 20,900/ 25,000; 15,100 12,100
183, 000 43,500 55, 500! 40, 500, 50,200' 24,300/ 21,600 15,100 13,300
000 43, 500 . 82,0»0‘ 38,300L 46,500| 24,300| 19,600 15, mol 13, 300
I
64,0001 39,000/115,000, 36,900, 43,500 23,600, 20,900 15,100 11,500
297000 37,600126, 000 36,200' 45,000 20,200 28,500 10,400 10,400
90, 400| 35,500,122, 000 34,800 45,000 19,000 25,700 12,700 9,
71,300 34, 1001138, 000 32,000 45,000 19,600 22,900 14,500 10,400
63,300| 32,000 128,000‘ 32,700 42,000| 19, 600, 15,100| 10, 400
i
57,000/ 32,0001116,000 36,2001 41,200, 20,200, 20,900 14,500, 9,250
52,500 32, 000|101 000 38,300] 35, 500! 20,200 15,700 8,150
45, 500| 38, 42,000| 39,800, 18,300] 17,600 15,700, 8,150
42,800 46,500 72,100 39,800/ 39,800 18,300, 17,600 15,700, 8150
42,800| 49,500] 61, 700 42,800 37,600' 18,300, 15,700, 18,300 8,150
! ! i
40,500 49,5001 57,000 46,500 35,500 20,200, 15,100 20,200 8,150
48,000( 45,800 60,100 51,000| 32,000 12,100/ 14,500 20,200 8,150
6C, 100] 42, 800! 64,900 55, 500( 32,700 17 .14,500 19,600 8,150
64,100/ 63,300 39,000 64,900 51,800 30,600 12,700 16,-00 17,600, 7,600
34, 1oo| 54,000 65,700| 38,300| 57,000 45,000/ 30,600 19, ,900i 16,400 8,150
, .
34,100, 58, 500; 65, 700| 42,800/ 51,000 43 \

32,000 90,400 61,700 59,300 44,200 39,800/ 37,600 19,000 25,700 13,
27,800 129,000 61,700/ 73,600| 42,00 36,900 39,000 19,000 25,700 14,500 8,150
27,800 149, 000| 66,500 89,600| 39,000 34,100, 43,500 19,600/ 25 700 13,900 8,150
25, 000|141 000| 79,400/ 91,300/ 37,600 32,000 ! 7,600
23,600 116,000| 89,600| 87,000 40,500 27,100 37,600 29
22,900 89,600 97,200| 82,800, 65,700 32,000 4
3

! 13,300} 15,100 ... ...
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Daily discharge, in second-feet, of Tennessee River, at Chatianooga, Tenn., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov.

Dec.

Jan.

Feb.

Mar.

Apr.

May. | June.

July.

Aug.

Sept.

19,600

| 17,600
' 15,100,

g

-
(=4

9,

20, 900

18,300 105, 000

32,000

000! 31,300
15,700/ 25,700
15,700| 25,000
17,600| 21,600

21,600 19,600

19,000
31,300

72,900 1
15,100 117, 000

17,600'124, 000
18, 300 104, 000

3y

92, 200

800f 98,100

22,900
21,600

133,000

32,000
63, 300
84, 500
94, 700)

148, 000
140, 000
119,000

89,600

149, 000
211, 000
246

RNEEE " 8REN

BRENE
& 288338 283888 s888%

Easgs
BRJZR
szsss svsss vass:

BRENE

o o
ww:o MN
00~y
8882
s
)
WSS
CDD%
[=X=%=}

g

30,600] 25,000

32,700| 37,600
32,700 32,000

32,000 27,100/ 20
500, 30,600 24,300

28, 500| 24,300
24/300(...0 ...

y

[l
[\

Tkt ok ok d bk ok ks
™S
)

SBEERE

5 3
g 8388

LBRELE S5588

39, 000)

SER8

8

s

81,100 29

34)800, 80, 200

29, 900|

500 26, 400.

15, 100,

77,700 22
69, 700:

62, 500
54,000
56,200
60, 900
52,500,
46, 500

g 88888 38888

NoTE.—Discharge as shown represent more nearly the outflow from Hales Bar dam than they do normal
flow at Chattanooga. See ““Accuracy’’ in station description.

Monthly disckarge of Tennessee River at Chattanooga, Tenn., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 21,400 square miles.]

Discharge in second-feet.
Run-off in
Month. B
Maximum. | Minimum. Mean. Per;;%;wre inches.
1918-19.
142,000 7,600 21, 500 1.00 1.15
163, 000 19, 600 45,300 2.12 2.36
December. 149, 000 17,000 53, 400 2,59 2.99
January.. 189, 000 40, 500 84,500 3.95 4. 55
February. 91, 300 32, 000 51,200 2.39 2.49
March. . 128,000 37,600 74,300 3.47 4,00
i 56,200 27,100 39, 500 1.85 2.06
57,800 30,600 41,100 1.92 221
60, 100 12,100 25, 400 1.19 1.33
34,800 13,300 20, 800 .972 1.12
20, 200 10,400 14,900 .696 .80
13,300 | 6,000 9,100 425 .47
189,000 ! 6,000 40,300 | 1.88 25. 53
42, 800 5,500 17,900 . 836 ‘ .96
26, 400 10,900 16,600 L776 .87
124, 000 19,000 51,600 2.41 2.78
147,000 14, 500 48,700 2.18 2.51
96,400 29,900 57,000 2.66 2.87
148, 000 39, 000 86,300 4.03 4.85
275,000 3 108,000 4,95 5.52
486, 500 24, 300 35,300 1.65 1,90
64,900 18, 300 36,000 1.68 1.87
. 15,100 28, 000 1.31 1.51
165, 000 12,700 73,300 3.43 3.95
3 19, 000 36, 900 1.72 1.92
275,000 5, 500 ‘ 49,300 2.30 31.31

NoTE.—8ee footnote to daily-discharge table.
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TENNESSEE RIVER AT FLORENCE, ALA.

LocartoN.—At Southern Railway bridge at lower end of Pattons Island, just below
foot of Little Muscle Shoals, 1 mile south of Florence, Lauderdale County, Ala.

DRAINAGE AREA.—30,800 square miles. .

REcorDs avatLaBLE.—November 7, 1871, to September 30, 1920.

‘Gace.—Rod gage consisting of four sections of steel, three-eighths inch by 73} inches,
attached to right face of stone draw pier, which has batter of 1 inch to the foot.
These sections form one continuous gage, graduated from —1.92 to 33.5 feet; zero
of gage, 400.85 feet above sea level. Gage read by R. E. Coburn. For descrip-
tion of gages used prior to September 30, 1913, see Water-Supply Paper 353, page
151.

‘D1scEARGE MEASUREMENTS,—Made from downstream side of combined railway and
highway bridge at gage, using highway section which is the low level or through
section of bridge.

‘CHANNEL AND cONTROL.—Bed rocky, rough, and uneven; probably permanent. Con-
trol practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 19.5 feet at 4 p. m., March 9 (discharge, 236,000 second-feet); minimum
stage, —0.5 foot October 12, September 16-22 and 27-30 (discharge, 9,600 second-
feet).

Maximum stage recorded during year ending September 30, 1920, 23.5
feet April 10 (discharge, 300,000 second-feet); minimum stage, —0.8 foot October
2 and 3 (discharge, 8,400 second-feet).

1871-1920: Maximum stage recorded, 32.5 feet at 10 p. m. and midnight,
March 19, 1897 (discharge, 444,000 second-feet); minimum stage, —0.80 foot Sep-
tember 18, 1878 (discharge, 7,350 second-feet).

TIce.—Stage-discharge relation not affected by ice. .

‘REecuration.—The operation of Hales Bar lock and dam, 175 miles upstream, may
cause some diurnal fluctuation in low-stage flow.

Accuracy.—Stage-discharge relation practically permanent. No discharge measure-
ments were made by the Geological Survey during years ending September 30,
1919 and 1920, but a large number of measurements made by Hugh L. Cooper &
Co., consulting engineers, during the fall of 1920, verify the rating curve below
125,000 second-feet. Rating curve is well defined above 12,000 second-feet.
Gage read to tenths twice daily; oftener during high water. Daily discharge
ascertained by applying mean daily gage height to rating table. Records good.

‘CooPERATION.—Gage-height record furnished by United States Weather Bureau;
results of discharge measurements by Hugh L. Cooper & Co.

_Discharge measurements of Tennessee River ot Florence, Ala., during August, September,
and October, 1920.

[Made by engineers of Hugh L. Cooper & Co.]

hgiag%ﬁ. Discharge. hgi;%%. Discharge. h%iﬁlet. Discharge. hgiag%x?:. Discharge,

Feet. Secft. Feet. Sec.-ft. Feet. Sec.ft ‘ Fecet. Sec.-ft.
12.60 | 129,000 5.06 50, 2.50 28, 600 125 | 17,300
1090 | 1081000 4.9 49,900 2.30 26,500 15| 18200
10.05 | 101,000 480 | 47,500 290 | 26,100 vi5] 17,100
7.35 74, 500 4.80 47,100 2.15 24,600 .95 16, 900
7.00 67,000 4,65 44,300 215 22,900 90| 16,000
6.75 63,800 455 ’ 212 23,800 85| 15800
6. 70 64,900 4.40 42,700 1.85 22,900 85 16,300
6.60 66. 100 4.40 42,700 1. 50 20,100 .75 15, 500
6.50 64, 600 410 410400 140 19,200 75| 15500
5.90 60, 500 3.65 37,100 1.35 19,300 55 13, 400
5.90 55,600 3.15 32,500 1.30 18,200 55 14,300
5.70 52, 700
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Day.

Daily discharge, in second-feet, of Tennessee River at Florence, Ala., for the years end:

194

1918-19.
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Monthly discharge of Tennessee River at Florence, Ala., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 30,800 square miles.}

Discharge in second-feet. .
Month. Por square | Run-off in
. Maximum. | Minimum.|{ Mean. m&e inches.
1918-19.
105,000 9,600 18,400 0.597 0.6%
162, 000 26, 100 63,700 2.07 2.31
.| 188000 24,600 68, 000 2.20 2.54
January. .- 204, 000 57,000 116,000 3.77 4,35
February .. 1286, 000 42,000 , 200 2.18 2.27
March... .| 231,000 57,000 123,000 4,00 4.61
.- 91, 400 35, 200 54, 500 177 1.98
91, 400 35, 200 51,800 1.68 1.94
68,300 19,600 34,200 1.12 1.25
61,500 18, 400 29, 300 .951 1.10
34,400 14,700 19, 200 643 .74
25,400 9,600 12, 800 416 .46
231,000 9,600 54,900 178 24.%
55, 200 8,400 24,000 .T79 .90
68, 300 16,700 28, 200 .916 1.02
172,000 31,000 80,100 2.60 3.00
172, 000 23,100 68, 000 2.21 2.55
145, 000 40,300 82,300 2.67 2.88
y 58,8 132,000 4.29 4,95
300, 000 71,300 166, 5.39 6.01
94, 400 40,700 59, 1.93 2.22
105, 000 25,400 52, 800 171 1.91
72,300 22,700 38, 000 1.23 1.42
86, 16,200 89, 2.90 3.34
72,300 24, 600 46,300 1.50 1.67
300,000 8,400 72,200 2.34 3187

PIGEON RIVER AT NEWPORT, TENN.

Locarion.—At Cocke County steel highway bridge, 300 feet upstream from Southern
Railway bridge, 1 mile upstream from Newport railroad station, and 6 miles up-
stream from mouth of river.

DRAINAGE AREA.—655 square miles.

RECORDS AVAILABLE.—September 4, 1900, to October 12, 1901 (fragmentary); Jan-
uary 1, 1903, to December 31,1905; December 1, 1906, to December 31, 1909;
and November 6, 1918, to September 30, 1920. The United States Weather
Bureau has obtained gage heights since December 1, 1906.

Gage.—Chain gage bolted to latticed railing on downstream side of bridge near left
‘bank; read by C. M. Babb.

Di1scEARGE MEASUREMENTS.—Made from downstream side of highway bridge to
which gage is attached.

CHANNEL AND coNTROL.—Left bank is high rock cliff; right bank is overflowed
above 10-foot stage. Bed solid rock near left bank and sand near right bank.
Control is a rock ledge 500 feet below gage extending across stream in front of
a sand bar island below railroad bridge; probably permanent and is well defined
for low and medium stages. There is a possibility of back-water effect from mill
pond of Newport fldur mills, 1 mile below, during low stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 10.0 feet at 6 p. m. December 22 (discharge not determined); minimum
stage, 0.5 foot September 21 (discharge, 130 second-feet).

Maximum stage recorded during year ending September 30, 1920, 17. 0 feet at
5 a. m. April 2 (discharge not determined); minimum stage 0. 4 foot October 3
(discharge, 102 second-feet).

1903-1905; 1907-1909; 1919-20: Maximum stage recorded 17.0 feet, April 2,
1920 (discharge, not determined); minimum stage recorded, 0.4 foot October 3.
1919 (discharge, 102 second-feet).
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lce.—Stage-discharge relation not affected by ice.

REecuration.—Some regulation at low stages is caused by operation of industrial
plants at Hartford, Tenn., 18 miles upstream, but the effect at gaging station is
probably slight.

Acouracy.—Stage-discharge relation fairly permanent during years ending Sep-
tember 30, 1919 and 1920. Rating curve fairly well defined between 300 and
4,000 second-feet; extended beyond these points. Gage read to tenths once
daily. Daily discharge ascertained by applying gage height to rating table.
Records fair except for stages below 300 and above 4,000 second-feet. '

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

Discharge measurements of Pigeon River at Newport, Tenn., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by-— height. | charge. Date. Made by— height. | charge..
1918, Feet, | Sec.-ft. 1919. Feet. | Sec.-ft.
Nov. 5 2.45 1,550 || Nov. 25 | A. H. Condron......... 1.02 201
1919. 1920.
Apr. 10 1.95 876 || Mar. 18 | King and Condron..... 4.10 3,890
June 17 1.43 533 || June 25 | W. R. King............ 1.61 694

Daily discharge, in second-feet, of Pigeon River at Newport, Tenn., for the years ending
Sept. 30, 1919 and 1920.

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

780 | 1,200 980 | 1,560 875 | 1,680 780 875 445 348
780 {10,300 980 | 1,320 780 | 2,200 695 780 555 348
695 | 3,700 980 980 780 | 1,680 695 695 555 265
695 | 3,210 875 980 780 | 1,320 620 555 555 228
620 | 2,200 | 1,090 780 875 980 555 555 498 228

620 | 2,200 980 | 5,020 780 | 1,090 555 498 445 228
620 | 1,940 875 | 2,900 695 875 5565 498 395 228
695 | 1,560 875 | 2,200 620 | 1,320 498 45 395 228
695 | 1,040 875 | 4,240 980 980 498 980 980 193
695 | 1,680 980 | 3,370 980 | 1,090 445 | 1,000 875 193

875 980 980 | 2,760 980 875 445 980 980 193
875 980 980 | 2,200 | 1,320 875 445 875 | 1,560 160
780 980 980 | 1,810 | 1,090 875 445 695 | 1,680 348
695 780 | 1,090 | 1,430 980 980 498 620 | 1,200 348
3,370 780 | 1,430 980 980 980 555 555 980 305

2,200 | 695| 695| 980|1,200| 780 | 695| 55| 980, 265
2760 | 695| 695| 85| 2760| 780| 70| 9s0| 780 228
2200 | 1,200 | 1,200 | 1,430 | 1,680 | 980 | 498 | 1,680 | 780 | 228
1,040 | 1,680 | 1,680 | 980 | 1,680 | 875 | 1555|2760 | 620| 103
1200 | 1,560 | 1,560 | 875 | 1,200 | 980 | 555 | 1,680 | 555 | 160

980 498 | 130
12,200 498 | 160
6,610 445 | 229
4820 45| 980
3,700 395 | 1,200
3,370 305 | 875
2,200 305 | 395
2,200 265 | 193
1,680 305 160
1,200 113 498 | 305| 160

980 | 7980 |.oooiiil 1,100 [....... 980 |....... 445 | 348|.......
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Daily discharge, in second-feet, of Pigeon River at Newport, Tehn., Jor the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sent.
1919-20.
3,370 | 1,560 555 498 555 980
....... 1,430 555 620 620 780
8,520 | 1,680 555 875 620 780
6,400 | 1,320 980 620 555 620
7,020 | 1,200 | 1,320 | 498 | 555 620
3,370 | 1,200 | 1,680 498 555 980
2,900 980 | 1,200 498 555 | 1,200
2,620 980 980 555 980 875
2, 2,200 780 498 780 780
2,620 | 1,430 | 695 | 498 | 1,430 980
2,760 | 1,090 620 498 | 2,760 875
2,200 980 620 555 | 1,940 980
2,200 | 980 | 555 | 980 | 1,940 | 1,819
1,940 | 1,320 | 555 | 780 | 1,810 | 1,200
1,940 980 555 780 | 2,620 980
1,680 980 620 | 2,200 | 1,680
2,200 875 498 695 | 3,370 980
1,940 780 445 875 | 2,620 875
1,810 780 445 2,200 780
1,560 780 498 | 1,200 | 2,200 780
2,200 | 695 | 1,680 | 980 | 2,340 620
2,760 695 | 2,200 780 | 1,200 620
2,206 | 695|1,810 | 780|1,560 | 555
1,940 695 [ 1,430 695 | 1,090 555
1,200 620 980 620 980 555
1,200 980 620 980 980 565
1,940 875 620 780 | 2,070 555
1,430 780 555 695 | 1,810 555
1,320 695 555 620 | 1,560 498
1,200 695 498 620 | 1,430 620
....... 620 |.......| 535 980 |.......

NoTE.—Gagenot read Mar. 30, 31, and Sept. 1,1919; dischargeinterpolated. Rating curvenot sufficiently
welldefined to warrant determination of discharge for the high stage (16.0 feet) on Apr. 2, 1920.

Monthly discharge of Pigeon River at Newport, Tenn., for the years ending Sept. 30,

1919 and 1920.
[Drainage area, 655 square miles.)
Discharge in second-feet.
Month. Rﬁ'ﬁg in
Maximum, | Minimum, | Mean. | T eF Square
mile.
1918-19
November 6-30. .. 1,680 695 983 1.50 1.40
December. 12,200 620 2,060 3.14 3.62
January 10,300 695 2,090 3.19 3.68
February. 3,370 695 1,390 2.12 2.21
March. . 5,020 695 1,580 2.41 2.78
April.. 2,760 620 1,130 1.72 192
May... 2,200 780 1,110 1.69 1.95
June... 2,480 45 843 1.29 144
July... 2,760 445 927 1.42 1.64
August. 1,680 265 643 .982 1.13
Beptember........... 1,200 130 313 . 478 .53
1919-20.
[81070) T U 2,070 102 563 . 860 .99
555 265 366 . 559 .62
4,620 395 969 1.48 1,71
3,880 445 1,230 1.88 2.17
6,000 875 1,650 2.52 2.72
8,960 780 2,650 4.05 4,67
2,200 620 1, 1.56 1.80
2,200 445 853 .30 1.45
1,200 498 701 1.07 1.23
3,370 555 1,510 2.30 2.65
1,810 498 841 1,28 143
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NORTH TOE RIVER AT SPRUCE PINE, N. C.

. LocaTioNn.—At county highway bridge in Spruce Pine, Mitchell County, 600 feet
southwest of Carolina, Clinchfield & Ohio Railroad station, and half a mile below
Beaver Creek,

DRrAINAGE AREA.—130 square miles (measured on topographic maps).

REecorDs avamaBLE.—June 19, 1907, to July 1, 1908, and April 21 to September 30,
1920.

Gaee.—Vertical staff fastened to rock ledge on left bank 50 feet upstream from bridge;
read to hundredths twice daily by G. A. Wilkie.

DiscHARGE MEASUREMENTS.—Made from downstream side of single span highway
bridge 50 feet below gage.

CHANNEL AND CONTROL.—Stream bed composed of rock and shifting sand. Left bank
low and subject to overflow at flood stages. Right bank high and not subject to
overflow. Control is well-defined shoal 100 feet below gage; probably permanent.

ExXTREMES OF stAgcE.—Maximum stage recorded during period ending September
30, 1920, 3.55 feetat 5 a. m. August 9; minimum stage, 1.28 feet at 6 p. m. August 1.

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

RecuraTioN.—Some regulation caused by small power development 1 mile above
gage.

Data inadequate for determination of discharge.

The following discharge measurement was made by A. H. Condron:
April 20, 1920: Gage height not determined; discharge, 384 second-feet.

Daily gage height, in feet, of North Toe River at Spruce Pine, N. . C., for the year ending
Sept. 30, 1920. ’ :

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

) P P, 1,04 | 1.65 | 1.94 | 1.30 | 1.73 1,58 { 1.53 | 2.33 | 1.85

b I I 1.87 | 163 | 1721651 1.71 1.57 1 1.49 1 2.13 | 1.65

E: P RN 1.90 | 1.90 | 1.63 | 1.43 | 1.79 1.58 | 1.90 | 2.10 | 1.61

L I, 1.84 | 2.45|1.61 | 1.33 ] 1.79 1.66 | 1.66 | 2.62 | 1.55

[ R I, 1.81 | 2.46 | 1.59 | 1,47 | 1.75 2.02 | 1.57 | 2.35 | 1.69

[ T EUR 1.81 | 2.20 | 1.57 | 1.77 | 1.72 2,17 [ 1.53 { 2,16 | 1.67

[ SO IO, 1.81 | 1.98 | 1.57 | 1.59 | 1.71 1.86 | 1.49 | 2.07 | 1.63

- I IR 1.86 | 1.86 | 1.55 | 1.85 | 1.69 1,756 | 1.45 ] 2.02 | 1.59

L TN A, 1.8311.81 | 1.551{3.38 | 1.65 1,73 | 1.41 | 1.89 | 1.69

b [ TR RN 1.78 | 1.75 | 1.53 | 3.05 | 1.59 1.69 | 1.37 | 1.82 | 1.65
b S ER 1.76 | 1,71 | 1.67 | 2.85 | 1.57 1.6211.36 [ 2.01 | 1.73
) I 1,76 | 1.67 { 1.59 | 2.55 | 1.70 1.60 | 1.35 | 2.40 | 1.67
b X R I 1.80 | 1.64 | 1.59 | 2.45 | 1.69 1.57 | 1.37 | 2.92 | 2.45
) 7 YO 1.75 | 1.63 | 1.56 | 2.38 | 2.35 1.66 | 1.35|2.08| 1.8
R TR S 1.70 | 1.59 | 1.57 | 2,51 | 2.30 2.29 i gg % % 1.75

NOLICHEUCKY RIVER AT EMBREEVILLE, TENN,

Locarion.—At county highway bridge at Embreeville, Washington County, 33 miles
northwest of Erwin and 14 miles southwest of Johnson City. North Indian Creek
enters at Erwin and South Indian Creek enters 1} miles farther upstream.

DRAINAGE AREA.—795 square miles (measured on topographic maps).

Recorps avarmasie.—July 1 to September 30, 1920,

Gaee.—Chain gage bolted to top of downstream handrail of new steel highway bridge;
read to hundredths twice daily by James Ammons.

DI1SCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL.—Right bank is steep and high.. Left bank subject to over-
flow at gage height of about 15 feet. Banks are wooded. Control is well-defined
shoal 600 feet below gage; mainly solid rock and permanent.
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EXTREMES OF STAGE.—Maximum stage recorded during period of records, 5.30 feet
September 15; minimum stage, 2.22 feet July 31.
Ice.—Stage-discharge relation not affected by ice.

Rating curve not sufficiently well defined to warrant publication of discharge.
The following discharge measurement was made by W, R. King:
June 24, 1920: Gage height, 3.24 feet; discharge, 1,130 second-feet.

Daily gage height, in feet, of Nolichucky River at Embreeville, Tenn., for the year ending
Sept. 30, 1920.

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

1.. 2.40 | 3.11 . 2,66 | 4.10 | 2.97 {| 21 .| 2591358 297
2. 3.05 | 2.93 .| 2.81{3.60| 3.38 | 22. . 2.503.52| 2.8
3.. 2.63 | 2.93 . 2.7813.50( 3.44 || 23. 12391410 2,78
4.. 2.42 | 3.16 2581 8.45| 4.62 | 24.... .| 2.37 {360 200
5 2.31 1 2.99 2.84 2.8 | 4.95| 25 2.44|3.35 | 3.08
6 3.49 | 2.97 2,57 | 3.98| 4.62 | 26 2.37)3.36 | 3.01
7.. 3.68 1 2.90 -] 255138} 42527 . 239} 3.48 1 2.81
8.. 3.06| 2.77 .| 2.65 | 3.80 | 3.60 1233415 3.22
9.. 3.26 | 2.81 . 274|362 3.27 .1 2281348 3.19
10.. 3.85 | 3.00 . 2,76 [ 3,721 8.04 .1 2.27 (328 3.24
2,26 13,16 |......

NOLICHUCKY RIVER NEAR GREENEVILLE, TENN.

LocatioN.—At Jones highway bridge, half a mile below Camp Creek, 5 miles south-
east of Greeneville, Greene County, and 9 miles above power plant of Tennessee
Eastern Electric Co.

DrAINAGE AREA.—1,100 square miles,

RECORDS AVAILABLE.—May 9, 1903, to December 31, 1908, and April 7, 1919, to
September 30, 1920.

Gaee.—Chain gage bolted to downstream side of bridge. Prior to December 31,
1908, a chain gage was attached to upstream side of this same bridge. Datum of
present gage is 2.04 feet lower than that of original gage. Read by Mrs. J. A.
Blevins.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge at gage.

CHANNEL AND coNTROL.—Bed composed of gravel and rock; somewhat shifting.
Right bank is high but subject to overflow at extreme flood stages; left bank not
subject to overflow. Control is formed by well-defined gravel and rock riffle
about 50 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period April 7, 1919,
to September 30, 1920, 15.1 feet April 2, 1920 (discharge, not determined); mini-
mum stage recorded, 2.0 feet September 30 and October 5, 1919 (discharge, 385
second-feet). -

1903-1908; 1919-20: Maximum stage recorded, 19.3 feet (original datum); crest
stage during early morning of January 23, 1906 (discharge not determined);
minimum stage, —0.15 foot (original datum), October 23, 1904 (discharge, 320
second-feet).

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 500 and 9,000 second-feet; extended above 9,000 second-feet.
Gage read to hali-tenths once daily. Daily discharge ascertained by applying
daily gage height to rating table. Records good except those for high stages,
which are subject to error.

Discharge measurements of Nolichucky River near Greeneville, Tenn., during the years
ending Sept. 30, 1919 and 1920.

Gage ' Dis- Gage | Dis-
Date. Made by— height.| charge. | Date: Made by— heig%nt. charge.

1919, Feef. | Sec-ft. 1919. ’ Feet. | Sec.ft.
ANpr. 7 { C. G. Paulsen.......... 3.09 1,530 || Mar. 19 | Condronand King..... 5.95 8,180
ov. 20 | A, H. Condron......... 2.23 567 || June 25 | W. R. King............ 2.90 1,370
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Daily discharge, in second-feet, of Nolickucky River near Greeneville, Tenn., for the years
ending Sept. 30, 1919 and 1920.

Day. Apr. | May. | June. | July. | Aug. | Sept.
1,83 | 1,910 | 1,310 940
1,680 | 1,450 | 1,520 885
1,450 | 1,310 | 1,680 625
1,380 | 1,180 | 1,310 625
1,310 | 1,120 | 1,180 580
1,310 | 1,120 | 1,120 535
1,240 | 1,450 | 1,060 535
1,120 | 1,380 | 1,060 535
1,060 | 1,310 885 535
1,060 | 1,120 830 535
1,000 | 1,060 | 1,180 535
1,120 | 1,060 | 1,180 535
1,000 | 1,000 | 1, 725
1,120 85 | 1,180 625
1,000 | 1,060 | 2,070 535
940 | 2,070 | 1,060 495
1,380 | 1,520 940 495
1,450 | 1,180 940 580
1,450 { 4,240 885
1,180 | 4,600 830 830
2,240 | 2,160 | 3,350 775 535
2,240 [ 1,450 | 2,320 830
1,830 | 1,38 | 3,150 775 675
1,750 | 2,320 | 1,520 740 875
1,750 | 3,060 | 1,680 710 675
2,770 | 4,240 | 1,450 675 625
2,240 | 4,010 | 1,310 675 580
3,350 | 3,900 | 1,180 625 495
2,240 | 2,500 | 1,180 625 455
2,060 | 2,160 | 1,380 675 385
1,990 |...-.... 1,180 | 1,600 |........
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept.
1919-20. !

. 3,350 | 1,680 | 940 | 1,310 | 725 | 1,600
....... 1,680 | 940 | 3,560 | 1,450 | 1,380
14,300 | 1,600 | 1,120 | 1,830 | ‘625 | 1,380
8,460 | 1,680 | 1,520 | 1,310 | 725 1,380
10,700 | 1,380 | 2,680 | 1,060 | 725 1,380
6,720 | 1,450 | 3,150 | 1,000 | 775 | 1,310
5,220 | 1,380 | 2,320 | 1,000 | 3,150 | 1,240
4,720 | 1,450 | 1,990 940 | 1,750 | 1,180
4,720 | 1,600 | 1,380 | 885 | 2,410 | 1,060
3,350 | 1,310 | 1,180 | 830 | 2,960 | 1,310
3,060 | 1,380 | 1,310 | 885 | 2,960 | 1,450
2,770 | 1,180 | 1,120 | 1,000 | 2,410 | 2,240
| 2,680 | 1,310 | 1,080 | 940 | 1,830 | 1,910
11,990 | 1,240 | 040 | 1,000 | 1,750 | 4,720
12,160 1,380 | 885 940 | 2,500 | 6,580
2,070 | 1,120 940 | 885|3,250 | 4,720
2,240 | 1,120 830 | 7751 2,410 | 4,240
2,070 | 1,000 | 830 | 830 | 3,900 | 2,770
1,910 | 1,240 | 885 | 1,000 | 3,150 | 2,070
1,680 | 1,310 | 1,600 | 1,120 | 2,770 | 1,830
2,070 | 1,380 | 1,600 | 940 | 2,770 | 1,520
1,750 | 1,120 | 3,150 | 830 | 2,320 | 1,380
1,750 | 1,060 | 2,410 | 775 | 3,670 | 1,240
1,830 | 1,060 | 1,910 | 675 | 2,770 | 1,240
1,830 ( 1,060 | 1,380 | 675 | 1,910 | 1,380
1,600 | 1,450 | 1,120 | 725 | 1,830 | 1,380
2,240 | 1,180 | 1,000 | 675 | 2,500 | 1,310
2,070 [ 1,060.| 940 | 625 | 2,410 | 1,310
1,010 { 1,120 | 940 | 625 | 2,240 | 1,990
1,600 | 1,060 | 1,000 | 625 | 1,750 | 1,380
....... 1,000 |..-e..i 625 | 1,680 |coen...

NoOTE.~Gage not read Oct. 13, 25, 1919, and Mar. 19-23, 1920; discharge interpolated. Stage on Apr. 2,
1920 (14.5 feet) too high for determination of discharge.
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Monthly discharge of Nolichucky River near Greeneville, Tenn., for the years ending Sept.
80, 1919 and 1920.

[Drainage area, 1,100 square miles.]

Discharge in second-feet.
Month Run-off in
. ches.
Maximum. | Minimum.] Mean. | Ee S uare
1,310 1,810 1.65 1.47
1,450 2,040 1.85 2.13
940 1,740 1.58 1.76
885 1,670 1. 52 L75
625 1,040 946 1.09
385 592 538 60
385 763 .694 .80
420 603 548 .61
530 1,430 1.30 150
495 1,420 1.29 1.49
1,050 2,030 1.85 2.00
1, é50 3,600 3.27 3.77
11 PO U AU
1,000 1,290 117 1.35
830 1,440 1.31 1. 46
625 997 906 1.04
625 2,200 2.00 2,31
1,050 2,000 1. 82 2.03
1331 Y IR PR

SOUTH FORK OF HOLSTON RIVER AT BLUFF CITY, TENN.

Locarion.—At highway bridge at Bluff City, Sullivan County, 300 feet below Vir-
ginia & Southwestern Railway bridge, 1 mile below mouth of Indian Creek, and
10 miles upstream from mouth of Watauga River.

DRAINAGE AREA.—828 square miles.

RECORDS AvaiLABLE.—July 17, 1900, to September 30, 1920.

Gaee.—Chain gage fastened to vertical steel member and downstream guardrail of
bridge, about 20 feet left of pier to which old staff gage was bolted; installed
March 21, 1920. Previous to that date gage was a vertical staff attached to down-
stream side of bridge pier, nearest the right bank. Gage datum not changed.
Read by W. C. Massengill.

DiscHARGE MEASUREMENTS.—Made from footway on upstream side of Virginia &
Southwestern Railway bridge.

CHANNEL AND cONTROL.—Bed of river very rough. Control consists of a shallow
ledge; probably permanent. Depth and velocity of current very irregular.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-
ber 30, 1919, 7.7 feet October 26 (discharge, 11,800 second-feet); minimum stage
0.0 foot October 8 and September 18-21 (discharge, 185 second-feet).

Maximum stage recorded during year ending September 30, 1920, 8.2 feet at
noon April 2 (discharge, 13,000 second-feet); minimum stage, 0.0 foot October 5
(discharge, 185 second-feet).

1900-1920: Maximum stage recorded 15 feet May 22, 1901 (discharge' not deter-
mined); minimum stage recorded —0.1 foot October 16-19, 21-25, 26, 28-31, and
November 1, 1904 (discharge, 150 second-feet).

Ice.—Stage- dlscharge relation not affected by ice.

Recutation.—Some diurnal fluctuation caused by operation of small mills upstream.

L Dlschar%e of 33,000 second-feet for stage of 11.45 feet Feb. 28, 1902, as published in previous reports,
is considerably too iarge owing to erroneous extension of rating curve.
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Accuracy.—Stage-discharge relation practically permanent since 1909. Rating curve
Gage read once daily to tenths previous

well defined below 6,000 second-feet.

to August, 1920, and to hundredths since that date. Daily discharge ascertained

by applying daily gage height to rating table.
high stages, which are fair.

Records good except those for

Discharge measurements of South Fork of Holston River at Bluff City, Tenn., during the
years ending Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date: Made by— height. | charge.
1919. Feet. | Secft 1920. ) Feet. | Sec.-ft.
Apr. 9| C.G. Paulsen.......... 1 8 Mar. 21 | King and Condron.....;{ 4.15 4,270
Nov. {g A. % Condron. . gg g%% Aug. 10 { W. R. King............ .89
..... L

Daily discharge, in second-feet, of South Fork of Holston River at Bluff City, Tenn., for
the years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

285 | 4,900 | 1,100 | 1,020 | 1,380 | 2,130 | 1,280 | 1,580 | 1,280 | 530 | 370 475

245 | 2,900 | 860 | 6,780 | 1,280 | 2,010 | 1,100 | 2,130 | 1,190 | 530 | 590 475

245 | 2,010 | 785 {10,100 | 1,100 | 1,680 | 1,020 | 2,630 | 1,100 | 475 | 715 370

245 | 1,580 | 785 | 5,800 | 1,100 | 1,680 | 940 | 1,900 | 1,020 | 475 | 475 325

212 | 1,280 715 | 3,460 | 1,190 | 1,380 | 1,020 | 1,580 940 420 420 285

2121 1,100 650 | 2,760 | 1,020 | 2,630 | 1,020 | 1,280 420 | 420 245

212 1 1,020 590 | 2,250 940 | 2,370 940 | 1,190 940 860 370 245

185 940 590 | 1,900 940 | 2,010.| 940 | 1,480 860 590 475 245

212 860 590 | 1,790 940 { 1,790 860 | 1,380 785 650 370 245

212 | 785 | 530 |1,480 | 940 | 2,010 | 860 1,680 | 715| 530 | 325 245

212 715 590 | 1,380 860 | 1,790 785 | 1,380 650 420 325 245

2121 715] 590 | 1,280 | 785 |1,680 | 1,380 | 1,190 | 650 | 715 | 1,280 245

285 715 530 { 1,100 785 | 1,580 | 1,480 | 1,020 590 590 785 245

285 | T715] 530 1,190 | 1, 1,380 | 1,280 | 1,280 | 590 | 475 | 475 212

245 | 715 1,280 | 1,190 | 1,790 | 1,280 | 1,100 | 1,280 | 530 | 590 | 420 212

b 285 | 715 (1,790 { 1,280 | 1,580 [ 1,190 | 1,020 | 1,190 | 590 | 475 | 420 212
Y O 245 715 | 1,480 | 1,190 | 1,380 | 1,020 | 2,010 | 1,190 590 | 475 420 212
18, i 245 785 11,580 | 2,370 | 1,280 | 1,020 | 1,580 | 2,250 590 420 475 185
10 e 245 | 1,020 | 1,480 | 3,040 | 1,100 | 1,100 | 1,280 | 2,130 | 590 | 530 | 530 185
20, ieiiiinnans 285 | 1,020 | 1,280 | 2,500 | 1,020 | 1,020 | 1,100 | 1,790 | 530 | 530 | 420 185
21 .. 325 940 | 1,020 ! 2,010 | 1,020 940 | 1,020 | 2,010 475 475 325 185
22 eiiinennns 420 | 9401020 | 1,680 | 1190 | 940 | '940 | 1,680 | 530 | 475 325 285
b O 370 785 | 2,630 | 1,480 | 2,130 860 | 1,280 | 1,680 650 475 325 325
P 325 715 | 2,370 860 1,380 860 590 325 420
25 s 650 715 | 1,900 2,010 | 1,380 475 285 325
b S 11,800 | 650 | 1,480 8,720 | 1,790 | 475 | 285 285
27 e iiaaans 4, 590 | 1,280 4,220 | 2,250 475 285 285
P2 2,370 590 | 1,280 3,460 | 1,280 475 285 245
P2 R 1,900 | 1,380 | 1,020 2,630 420 285 245
B00eneieaancanns 5,260 | 1,280 | 860 1,900 | 650 | 420 245 212
< S 8270 |....... 860 1,580 |....... 370 326 |.......
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Daily discharge, in second-feet, of South Fork of Holston River at Bluf City, Tenn.,
Jor the years ending Sept. 30, 1919 and 1920—Continued.

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

1 650 | 1,190 | 1,380 | 1,790 | 860 | 475] 590 | 285 860
2. 650 | 1,100 | 1,020 [12;500 | 860 | . 420 | 860 | 370 940
3. 530 | 1,020 | 1,100 | 9,180 | 860 | 530 | 3,180 | 352 | 743
4 530 {1,100 | 1,190 | 4,000 | 785 | 590 | 1,790 | 352 940
5. 785 | 1,580 | 1,380 | 3,760 | 785 | 1,680 | 940 | 317 626
6. 590 | 1,480 | 1,790 | 2,900 | 785 | 4,560 | 715 | 321 626
7. 715 11,280 | 1,680 | 2,760 | 715 { 2, 590 | 497 554
8. 715 | 1,100 | 1,280 | 3,180 | 1,020 | 1,380 | 650 | 519 | 542
9 715 | 1,020 | 1,190 | 2,760 | 1,280 | 1,020 | 50| 578 530
650 | '940 | 1,190 | 2,250 | 1,020 | '860 | 530 602

590 940 | 1,020 | 1,900 860 785 475 566

530 940 | 1,280 | 1,680 860 650 475 475 715

530 | 860 | 6,580 | 1,580 | 785 | 580 | 475 1,020

475 | 1,020 | 6,580 | 1,580 715 590 420 | 1,360 860

475 | 940 (3,910 [1)380 | 715| 530 | 4202180 | 1,320

530 | 715 2,900 [ 1,280 | 650 | 475 | 590 1,680 | 1,380

2,370 530 | 3,010 | 1,280 90 475 650 { 1,190 | 1,120

2,010 | 1,100 | 3,460 | 1,100 | 590 | 475 530 | 1,160 30

1,480 9 3,040 | 1,020 590 475 530 | 1, 663

1,190 940 |10.600 | 1,020 590 530 860 | 3,320 614

1,020 | 860 | 4,540 [ 1,020 [ 590 { 1,190 | 715 [3,320| 590

22 2,130 860 ; 3,320 940 530 | 1,380 530 | 5,440 530
‘23 8,050 | 1,580 | 2,500 860 530 | 1, 475 | 5,620 486
2% 5,620 | 3,180 | 2,010 | 860 | 590 | '785 | 420|3,320| 554
25 6,380 | 3,040 | 1,900 785 650 650 590 | 2,250 785
2 4,300 | 2,370 | 1,900 785 650 530 475 | 1,660 876
27 040 | 1,680 | 1,790 [ 1,020 | 590 | 475 | 420 | 1,480 815
28 2,370 [ 1,480 | 1,580 | 1,020 530 475 370 | 1,260 715
29 2,130 1 1,480 | 1,900 940 530 475 370 [ 1,020 614
30 ;880 {..e.... 1,900 860 530 475 325 208 578
3 1,430 |....... 1,680 j....... 475 oo 325 785 |ereennn

Monthly discharge of South Fork of Holston River at Bluff City, Tenn., for the years
ending Sept. 30, 1919 and 1920. -
[Drainage area, 828 square miles.]

5

Discharge in second-feet.
Month. Rg%;;g.m
Maximum. | Minimum.| Mesn. |F o aaare
1918-19.
fOCtober_ . ... i 11, 800 185 1,320 1.59 1.83
4,900 590 1,130 1.36 1.52
2,630 530 1,100 1.33 1.53
10,100 1,020 2, 580 3.12 3.60
7 785 1,460 1.76 1.83
2,630 715 1,490 1.80 2.08
2,250 785 1,920 1.47 1.64
8720 1,020 2,030 2.45 2.82
2,250 475 880 1.06 1,18
&6 370 510 . 616 .71
1,280 245 431 .520 .60
475 185 270 .326 .36
11, 800 185 1,200 1.45 19.70
1,480 185 541 .654 75
650 285 366 . 442 .49
6,380 325 1,710 2. 08 2.38
6,380 475 1,770 2.14 2,47
3,180 530 1,280 1.55 1.67
10, 600 1,020 2,630 3.18 3.67
12, 500 785 2,300 2.78 3.10
1,280 475 713 . 861 .99
4, 560 420 893 1.08 1.20
3,180 325 673 .813 .94
5,620 285 1,460 1.76 2.03
1,380 486 753 .910 1.02
12, 500 185 1,260 1.52 20.71

22926—24—wsp 508——14
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HOLSTON RIVER NEAR ROGERSVILLE, TENN.

Locarron.—At Virginia & Southwestern Railway bridge near Austin Mill, Hawkins
County, half a mile below county highway bridge, 2 miles downstream from
mouth of Dodson Creek, 3 miles south of Rogersville, and 11 miles northeast of
Bulls Gap, Tenn.

DRAINAGE AREA.—3,060 square miles.

REcorps AvarnaBLE.—March 10, 1902 (daily-discharge record beginning January 1,
1904), to September 30, 1920. :

Gage.—Vertical staff a.ttached to right side of bridge pier nearest the right bank;
read by Fred Beal.

Di1scHARGE MEASUREMENTS.—Made from steel hlghwa.y bridge ha.lf a mile upstream
from gage.

CHANNEL AND CONTROL.—Bed of stream composed of sohd rock, boulders, and gravel.
Right bank high and not subject to overflow; left bank high, but subject to over-
flow at extremely high stages. Control formed by rock shoals below bridge;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 12.2 feet January 3 (discharge, 38,900 second-feet); minimum stage, 1.3
feet October 13, 15, and 18 (discharge, 720 second-feet).

Maximum stage recorded during year ending September 30, 1920, 15.0 feet
(crest) April 3 (discharge, 50,400 second-feet); minimum stage 1.4 feet October
1-6 (discharge, 850 second-feet).

1904-1920: Maximum stage recorded, 20.0 feet crest on January 29, 1918 (dis-
charge, 70,900 second-feet); minimum stage 1.0 foot October 23 to November 3,
1904 (discharge, 490 second-feet).

The United States Weather Bureau reports a stage of 38.4 feet for March 10,
1867.

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

REgurATION.—S0me diurnal fluctuation is caused by operation of Austin Mill power
plant and several small plants on tributaries, but the effect is negligible except
during very low water.

Accuracy.—Stage-discharge relation practically permanent. Rating curve used
for years ending September 30, 1919 and 1920, differs slightly from curve used
previously, the maximum difference being 10 per cent for stages which occurred
in those years. Curve fairly well defined below 33,000 second-feet; extended
above that point. Gage read to tenths once daily. Daily discharge ascertained
by applying daily gage height to rating table. Records fair.

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

Discharge measurements of Holston River near Rogersville, Tenn., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— h(éia e ch]:a’,ix?‘g.e. Date. Made by— h(:ia < ch%irze.

1918, Feet. | Sec.t. 1920, Feet. | Secft.
Nov. 1| C.G. Paulsen.......... 7.70 | 21,100 || Mar. 20 | Kingand Condron..... 10.72 | 32,800

1010 Aug. 11 | W.R. King............ 2.86. 3,470
Nov. 24 | A. H. Condron......... 1.58 1,160 !
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second-fect, of Holston River mear Rogersville, Tenn., for the years

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. Aug. | Sept.
1918-19.
24,200 | 3,370 | 3,840 | 4,590 | 6,910 | 3,840 | 3,840 | 4,330 | 2,510 | 1,440 | 1,440
11,800 | 2,720 |15,300 | 4,080 | 6, 3,600 | 6,600 | 3, 2,120 | 1,600 | 1,280
7,860 | 2,510 138,900 | 3,840 | 5,140 | 3,370 | 8,190 | 3,370 | 1,940 | 3,810 | 1,440
5,420 | 2,310 125,800 | 3,370 | 4,860 | 3,150 | 6,300 | 2,930 | 1,770 | 2,310 | 1,280
3,840 | 2,120 (13,700 | 3,370 | 4,330 | 2,930 | 4,860 | 2,720 | 1,770 | 1,600 { 1,
3,840 | 2,120 | 9,220 | 3,370 | 7,860 | 3,150 | 4,080 { 2,510 | 1,600 | 1,600 | 1,130
3,600 | 1,040 | 7.540 | 3,150 | 9,220 | 2,930 | 3,847 | 2,510 | 2,120 | 1,440 990
3,150 | 1,770 | 6,300 | 2,930 | 7,220 | 2,720 | 3,600 | 2,310 | 2310 { 1,440 990
2,720 | 1,770 | 6,000 | 2,720 | 7,860 | 2,310 | 3,840 | 2/120 | 2,120 | 1,600 850
2,510 | 1,770 | 5,710 | 2,510 | 7,860 | 2,310 | 4,080 |-1,940 | 1,770 | 1,440 850
2,120 | 1,770 | 4,590 | 2,510 | 7,220 | 2,310 | 9,220 | 1,940 | 1,600 | 1,440 850
2,120 | 1,940 | 4,590 | 2,310 | 6,300 | 2,720 | 5,140 | 1,770 | 1,449 | 1,940 80
1,040 | 1,940 | 4,080 | 2,510 | 5,140 | 4,590 | 3,840 | 1,770 | 1,440 | 4,850 720
1,940 | 1,940 | 3.840 | 3,370 | 4,590 | 4,080 | 3,840 | 1,770 | 1,600 | 2,510 850
1,040 | 4.330 | 3,840 | 4,590 | 4,330 | 3,600 | 4,330 | 1,600 | 1,440 | 6.910 290
1,770 | 7,860 | 3,840 | 4,860 | 3,840 | 3,370 | 4,330 | 1,600 | 2,120 | 2,120 990
1,770 | 6,000 | 2,840 | 3,840 | 3,600 | 3,840 | 3,840 | 1,620 | 1,770 | 1,770 990
1,770 | 7.220 | 5,710 | 3,600 | 3,370 | 5,140 | 4,330 | 2,310 | 1,600 | 1,770 990
2,930 | 5,710 | 8,190 | 3,370 | 3,370 | 4,590 | 6,600 | 2,310 | 1,770 | 1,940 850
2,720 | 4,590 | 8,530 | 2,150 | 3,370 | 3,840 | 5,420 | 1,770 | 2,310 | 1,940 850
2,510 | 3,810 | 6,210 | 3,150 | 3,150 | 3,370 | 5,710 | 1,600 | 2,510 | 1,600 850
2,310 | 6,600 | 6,000 | 3,370 | 2,720 | 2,930 | 6,300 | 1,940 | 1,940 | 1,440 850
2,310 (14,100 | 5,140 | 6,300 | 2,510 | 2,930 | 4,860 | 1,770 | 1,770 | 1,280 990
2,120 {10,300 | 9,220 | 6,910 | 2,310 | 6,000 | 4,330 | 2,930 | 1,940 | 1,280 | 1,280
2,120 | 7,540 (12,900 | 6, 2,120 | 6,000 | 4,590 | 6,910 | 1,770 | 1,130 | 1,440
1,940 | 6,000 12,900 | 7,540 | 1,940 | 4,860 {18,800 | 6,300 | 1,600 | 1,130 | 1,280
1,940 | 5,140 113,300 10,300 | 1,940 | 4,330 [15,300 | 7,860 | 1,440 | 1,130 | 1,130
1,040 | 4,330°| 8,190 | 8,190 | 3,370 | 3,600 | 9,220 | 6,300 | 1,440 | 1,130 | 1,130
3,600 | 3,840 | 6,600 |....... 1,940 | 3,150 | 8,190 | 4590 | 1,280 | 1,130 990
3,840 { 3,370 | 5,710 |.......| 5,140 | 3,370 | 6,600 | 3,370 | 1,280 | 1,130 990
....... 3,150 | 5,140 |.. ... 4330 L. ] 5140 L0 1440 | 10280 [.......
1,910 | 2,120 | 3,840 | 4,590 | 6,910 | 2,720 | 1,600 | 3, 1,280 | 2,930
1,600 | 2,120 | 3,600 | 4,330 125,800 | 2,720 | 1,600 | 2,933 | 1,600 | 2,510
1,600 | 2,120 | 3,370 | 3,840 {48,400 | 2,720 | 1,600 | 3,840 | 1,440 | 2,510
1,440 | 1,770 | 5,140 | 3,600 (21,330 | 2,720 | 1,770 | 4,080 | 1,440 | 2310
1,440 | 1,770 | 5,420 | 3,810 (15,600 | 2,510 | 5,140 | 3,370 | 1,440 | 2,120
1,440 | 1,600 | 5,420 | 6,000 11,800 | 2,510 | 8,870 | 2,720 |.1,280 | 2,120-
3,840 | 1,440 | 4,590 | 5,420 | 9,570 | 2,310 | 8,870 | 2,120 |'1,440 | 1,940
13,700 | 2,120 | 3,840 | 4,860 | 9,930 | 2,310 | 5,420 | 2,120 | 2,510 | 1,770
9,570 | 2,310 | 3,600 | 3,840 | 9,220 | 3,600 | 3,840 | 1,940 | 3,150 | 1,770
9,570 | 2,120 | 3,150 | 3,810 | 7,880 | 3,600 | 2,930 | 1,940 | 4,080 | 1,940
12,900 | 2,120 | 3,150 | 3,600 | 6,630 | 3,150 | 2,510 | 1,770 | 2,510 | 1,770
8,870 | 1,770 | 2,930 | 4,330 | 6,000 | 2,930 | 2,120 | 1,600 | 3,840 | 1,940
6,000 | 1,770 | 2,930 120,900 | 5,140 | 2,510 | 1,940 | 1,600 | 5,420 | 1,770
16,000 | 1,770 | 2,930 '25,800 | 5,140 | 2,510 | 1,770 | 1,600 [12,200 | 3,840
23,800 | 1,600 | 3,370 115,300 | 4,860 | 2,510 | 2,930 | 1,940 | 7,540 | 5,420
11,800 | 1,600 | 3,150 | 9,930 | 4,590 | 2,510 | 1,600 | 1,770 | 6,000 | 7,860
7,540 | 1,770 | 2,720 (11,800 | 4,08) | 2,120 | 1,440 | 1,770 | 4,860 | 4,590
6,000 | 6,300 | 2,510 [15,300 | 4,080 | 2,120 | 1,28) | 1,770 | 6,000 | 3,840
4,860 | 4,860 | 3,150 (18,000 | 3,600 | 1,94 | 1,440 | 2,120 | 6,300 | 3,130
4,530 | 3,840 | 2,930 (30,700 | 3,370 | 1,940 | 1,770 { 1,940 | 7,540 | 2,510
3,840 ; 3,150 | 2,720 {22,900 | 3,370 | 2,310 | 5,740 | 1,600 (10,300 | 2,510
3,600 | 6,000 | 5,140 12,200 | 3,370 | 1,940 | 3,840 | 1,600 |13,700 | 1,940
3,150 |16,800 | 5,140 | 2,870 | 3,150 | 1,940 | 3,150 | 1,440 11,400 | 1,770
2,720 119,200 | 9,220 | 6,910 | 3,150 | 1,940 | 3,840 | 2,310 | 7,860 | 1,770
2,510 |18,800 | 9,930 | 6,300 | 2,030 | 1,770 | 3,159 | 1,440 | 5,710 | 1,770
2,510 114,900 | 8,190 | 5,710 | 2,930 | 1,940 | 2,510 | 1,600 | 5,420 | 2,120
2,510 | 9,930 | 6,600 | 5,420 | 3,150 | 2,120 | 1,940 | 1,440 | 4,50 | 2,310
2,310 | 7,540 | 5,420 | 5,140 | 3,370 | 1,940 | 1,770 | 1,600 | 4,080 | 2,510
2,310 | 6,300 | 4,860 | 5,710 | 3,370 | 1,940 | 1,770 | 1,60 | 4,080 | 2,120
2,120 | 5,140 |....... 7910 | 3,150 | 1,770 1, 1,44 | 3,370 | 1,940
2,120 | 4,860 |._.._.. 7000 |0, .. 1,770 |..o.... 1,440 | 2,930 |...o...
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Monthly discharge of Holston River mear Rogerswille, Tenn., for the years ending Sept.
30, 1919 and 1920.
[Drainage area, 3,060 square miles.]

Discharge in second-feet.
g Run-off in
Month. ; Persquare| ioches.
Maximum. | Minimum.| Mean. Tmile
1918-19.

October 25,000 720 4,530 1.48 1.71
November.. , 200 1,770 3,820 1.25 1.40
December.. 14,100 1,770 4,320 1.41 1.63
January.... 38, 900 3,840 8,880 2.90 3.34
February. .. 10, 300 2,310 4,280 1.40 1.46
.................... 9,220 1,940 4,650 1.52 1.75
..................... 6, 000 2,310 3,630 L19 1.33
18, 800 3,600 6,100 199 2.29
, 861 1,600 3,020 .987 1.10
2,510 1,280 1,790 585 .67
6,910 1,130 1,910 6 .72
1,440 850 1,050 343 .38
The year. ..... et 38,900 720 4,010 1.31 17.78
October....... N 6,000 850 2,200 719 .83
November.... . 1,940 990 1,410 . 460 .51
December.... . 23, 800 1,440 5,750 1.88 2.17
January............... . 19, 200 1,600 | 5,140 1.68 1.94
Febraary.............. ) 9,930 2,510 4450 1.45 1.56
March . 30, 700 3,600 9,420 3.08 3.55
April .. 48, 400 2,930 8,190 2,67 2.98
ay... 3,600 1,770 2,370 774 .89
June. .. 8, 870 1,280 2,990 977 1.09
July..... 4,080 1,440 2,070 .676 .78
Awgust .. ..ol 13,700 1,280 5,010 1.64 1.89

September. - .. iiiiaeiiaiaiaanaeannns 7,860 1,770 ) 640 863
The year......coociieenciananannnnn. 48,400 ‘ 850 4,310 .41 19.15

LITTLE TENNESSEE RIVER AT McGHEE, TENN.

LocatioN.—At the Louisville & Nashville Railroad bridge half a mile south of rail-
road station at McGhee and half a mile downstream from mouth of Tellico River.

DRAINAGE AREA.—2,470 square miles.

RECORDS AVAILABLE.—January 1, 1905, to December 31, 1913, and October 1, 1918,
to September 30, 1920. Gage-height records have been obtained by United
States Weather Bureau since November 29, 1904.

Gace.—Chain gage bolted to ties on upstream side of railroad bridge; read by Annie
V. Hill. The gage was moved to its present location November 30, 1905, the
original location having been at the old railroad bridge 500 feet downstream.
Datum was raised 0.3 foot when this change was made. Datum of gage used
since October 1, 1918, is 0.79 foot lower than when station was discontinued in
1913.

DiscHARGE MEASUREMENTS.—Made from the downstream lower chord members of
the 9-span bridge.

CHANNEL AND CONTROL.—Banks slope up to cultivated land and are subject to over-
flow above a gage height of 12 feet, but all water will pass under bridge and its
trestle approaches. Bedisrocky; probably permanent. Control not determined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 19.6 feet October 30 (discharge, 63,000 second-feet); minimum stage,
2.4 feet December 9 (discharge, 720 second-fect), caused by closing flood gates
when dam at Tapoco, N. C., was completed.

Maximum stage recorded during year ending September 30, 1920, 30.5 feet at,
"noon April 2 (discharge, not determined); minimum stage 2.4 feet, October 2
(discharge, 720 second-feet).
1905-1920: Maximum stage recorded, 30.0 feet at 5 p. m. November 19, 1906
(30.8 feet referred present datum); the flood of April 2, 1920, reached a stage of
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30.5 feet; minimum discharge 1905-1913 and 1919-20, 720 second-feet December
9, 1918, and October 2, 1919.

The United States Weather Bureau reports a stage of 39.0 feet in March, 1869
(discharge not determined).

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

RecuLamioNn.—Large power development of Aluminum Co. of America at Tapoco,
30 miles upstream, completed in December, 1918, causes some diurnal fluctuation
at gage.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 1,500 and 25,000 second-feet; extended beyond these limits.
Gage read to tenths once daily. Gage readings during low stages may not repre-
sent mean gage height for the day owing to considerable diurnal fluctuation in
stage caused by operation of power plant above station. Daily discharge ascer-
tained by applying gage height to rating table. Records good except for low
stages when discharge for individual days may be greatly in error because of
diurnal fluctuations.

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

Discharge measurements of Little Tennessee River at McGhee, Tenn., during the years
ending Sept. 30, 1919 and 1920.

' Gage Dis- Gage | Dis-
Date. Made by— ’height. charge. Date. Made by— height. | charge.
1918, Feet. Sw'% 1920. Feet. | Secft
Nov. 6| A.H. Condron......... 5.81 6, Mar. 13 | King and Condron..... 9.81 | 20,200
1919. - Aug. 13 | W, R, King............ 6.71| 10,200
Apr. 14| C. G. Paulsen.......... 5.22 6, 260
June 16 | A. H. Condron......... 3.90( 3,250

Daily discharge, in second-feet, of Little Tennessee River at McGhee, Tenn., for the years
ending Sept. 30, 1919 and 1920.

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

1918-19. ) |
7,290 7, 3 " 2,510

gg
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Daily discharge, in second-feet, of Little Tennessee River at McGhee, Tenn., for the years
ending Sept. 30, 1919 and 1920—Continued.

Nov. | Dec.| Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,150| 4,680| 3,100 8 410/ 5,680 12,800| 8,410/ 3,980| 2,900 3,310/ 8,410
2,330 3,310/ 3;530] 6,480| 4,440] 46,400 &, 410/ 3,530/ 4,920, 2,900/ 7,020
3,1000 3,100( 3,100 5,940 4,210 89,000 8,410/ 3,530| 5,170 3,100/ 7,650
2 2,700 2,330 11,600 4,210/ 45,400 9,530 5,940/ 3,530| 3,100| 11,600
2,150 2,700] 2,700 14,300, 8,410/ 45,900 9,530, 8,130 4, 3,100 7,300
1,980 2,700/ 2,150{ 8,130| 10,100| 30,000f 10,700] 8,410 2,700/ 2,900! 6,400
2,150 3,310, 1,810/ 8,410, 6,210/ 23, 10,400; 4,9200 2,330, 2,330, 5,400
1,980 5,680 3,530\ 7 570! 5,940 18,200 10,700{ 3,980 3,310 2,510/ 4,500
2,150/ 13,700/ 4,210 3)980| 5,680/ 15,200 10,700, 3,750/ 2,700 2,900, 6,800
2,150] 43,600 4,680, 6,210/ 4,920 16,500 11,000 3,100, 2,150 5,170 9,000
2,150| 18,900 4,680| 6,480« 5,170{ 14,300] 9,530 3,100| 2,330{ 19,200 4,500
3,310 10,100/ 3,750/ 5,680| 10,100/ 12,500 4,920] 2,510/ 2,330| 10,100 6,000
3, , 690 3,530 5,940! 26, 12,200 6, 2,700| 2, 11,600] 25,100
4,440 18,900 3,530 6,480] 14,600| 13,100{ 7,850 2,700| 2,150| 16,500 12,200
, 7501 17,800] 3,530| 5,680 10,700| 8,130 8,970/ 2,330| 2,330| 39,400 10,700
2,510| 11,600 3,310| 5,170 8,410 4,920| 3,980| 2,700| 3,530| 23,000/ 8,690
2,5100 4,440| 11,600 4, 210] 44,500] 11,300/ 7,570/ 2,510/ 2,900 16,200 8,130
1,980 4,210 8,970 5,680 8,690 5,940 2,510/ 3,980| 14,300, 6,210
2,150, 5,940 6,750| 4,680 16,800 8,410 6,210/ 2,700 6,750| 14,900 5,420
2,150 5,680 5,420| 4,210 25,800 8,690/ 5,940 3,750/ 8,690 12,800/ 5,170
2,150| 5,680 4,440 4,210} 14,900| 10,100 11,300 5,940 11,600 4,680
1,980 4,680 7,200 4, 920] 12,200] 10,400/ 7,570 6,750/ 3,310 13,100/ 4,680
1,980 4,210| 7,570| 10,400| 10,400| 6,750| 5,420/ 4,210 3,310| 14,600 4,210
1,980| 4,210| 13,700 12;200{ 9,530/ 8,690\ 5,170 4,920{ 3,100 10,400f 4,210
2,330| 4,210| 32,900, 10,400| 8,410| 7,290| 4,440 2,700 3,100 8,970 4,440
2,150| 4,210| 13,700 5,420 9,250 7,570 5,940 3,750/ 3,530/ 7, 4,440
3,310/ 3,7501 5,420/ 5,680 13,700| 10,400, 6,480 3,310/ 3,750| 8 410/ 3,980
2,700 3,5301 15,200 5,680 7,290 11,300 5,170 3,310\ 3,530| 14,600/ 3,980
2 3,750( 10,100 5,170 20,900 8,970\ 4,920 3,310/ 3,100! 9,530, 3,530
: ;330 3,530] 3,530| 8,130[...%... 18,500 8,410\ 4,440 2,700 3,100] 8,410/ 3,530
Blieiiaraennnn 1,980|....... 3,310| 8 410|..... . 12,500...."... 4,680(.......] 2,900 7,570......

Nore.—Gage reading Dec. 10, 1918, apparently in error; discharge interpolated. Low discharge,
Dec. 8-13, 1918, caused bg: closing gates when dam at Tapoco, N. C., 30 miles upstream, was completed.
No gage readings Sept. 5-12, 1920 (gage chain stolen); discharge estimated by comparison with records
at Tapoco dam obtained by Knoxville Power Co.

Monthly discharge of Little Tennessee River at McGhee, Tenn., for the years ending Sept.
30, 1919 and 1920.

[Drainage area, 2,470 square miles.]

Discharge in second-feet.
Run-off in
Month. 1
; - Persquare | inehes.
Maximum. | Minimum. | Mean. ‘mile.

63,000 1,340 7,020 2.84 3.27
25,100 3,980 6,750 2.73 3.05
59,000 720 9,880 4.00 4.61
7, 600 5,940 12,000 4.86 5. 60
, 5,170 8,400 3.40 3.54
24, 800 6,480 10, 500 4.25 4.90
14,000 4,680 6,430 2.60 2.90
16,800 3,530 7,400 3.00 3.46
12,800 2,700 4,720 1.91 2.13
6,750 2,510 3,610 1.46 1.68
4,440 2,510 2,720 1.10 1.27

2,700 820 1,420 575 .
63,000 720 6,740 2.73 37.05
17,500 720 3,010 122 1.41
4,440 1,980 2,570 1.04 1.16
43,600 2,700 7,640 3.09 3.56
32,900 1,810 6,870 2.78 3.20
14,300 3,980 6,870 2.78 3.00
44,500 4,210 12,500 5.06 5.83
9,000 4,920 17,800 7.21 8.04
11,000 3,980 7,260 2.94 3.39

11,300 2,330 4,100 1.66 1.
8,690 2,150 3,560 1.4 1.66
39,400 2,510 10, 500 4,25 4,90
25,100 3,530 6,900 2.79 3.1
89,000 720 7,470 3.02 4111
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NANTAHALA RIVER AT WESSER, N. C.

Locarion.—At Wesser station on Murphy branch of Southern Railway in Swain
County, 500 feet below upper railroad bridge, one-fourth mile below mouth of
Silvermine Creek, one-fourth mile above mouth of Wesser Creek, and 4 miles
upstream from Almond, at junction of Nantahala River with Little Tennessee
River.

DRAINAGE AREA.—160 square miles (measured on topographic map).

RecorDs AVAILABLE.—April 15 to September 30, 1920.

Gage.—Vertical rod gage in two sections on left bank, 500 feet downstream from upper
Southern Railway bridge; sectlon 0 to 6.7 feet attached to 2 by 6 inch timber
driven in river bed to rock and braced to a tree on bank; section 6.7 to 10.1 feet
attached to large oak tree 15 feet from bank of river. Both rods are faced with
enamel gage sections. Gage read once daily by J. Z. Wright.

DISCHARGE MEASUREMENTS.—Good measurements may be made only by wading.
Measuring sections at the three bridges at Wesser are poor.

CHANNEL AND coNTROL.—Bed of river rough and rocky. Channel straight but cur-
rent sweeps fron side to side owing to obstructions. Control is a rocky riffle or
shoal which heads 10 feet below gage; probably permanent.

EXTREMES OF STAGE.—Maximum stage recorded during period of records, 3.0 feet at
8 a. m. August 14; minimum stage, 1.68 feet at 8 a. m. August 5.

Ioce.—Stage-discharge relation not affected by ice.

Recuration.—Negligible.

Data inadequate for determination of discharge.

Daily gage height, in feet, of Nantahala River at Wesser, N. C., for the year ending Sept.

30, 1920.

Day. Apr. [ May.|June, July.| Aug. | Sept. Day. Apr. | May.| June.|July. | Aug.| Sept.
2.0 | 1.8 |18 2.05 2.5 (21519 |18 (275 2.05
2.056 | 1.95 | 1.75 | 2.0 2.5 [ 2.151.95|1.8 |26 2.1
2.05 | L.95 | 1.7 2.05 2.4 12,2519 |22 |23 2.0
2.05 | 1.9 | 1.7 2.05 2.4 122 |2.05)2.55]|2.6 1.95
2.0 | 1.8 |17 2.0 |24 |2.15|2.4 {2.35|2.45| L9
2,0 [1.85 1.7 1.95 2.6 122 |215}2.15(2.45] 1.9
2.0 [1.85] 1.8 1.95 .1 23512151195 2.05 | 2.45| L9
1,95 | 1.8 | 1.8 1.9 .| 2.55 12,1519 |1.95(2.25]| L9
1.95| 1.8 | 2.2 1.9 12351215119 |19 [2.06] L9
1.9 | 1.8 | 2.5 2.0 . 2.15 | 1.85 | 1.85 | 2.0 1.85
1.9 [ 1.8 |2.45; 2.0 2.2 | .9 |18 |20 1.9
1.9 | 1.8 |21 1.9 2.1 | 1.9 |18 |20 1.9
1.9 | 1.75|2.55 | 2.55 20519 [ 1.8 |21 19
1.85 | 1.75 | 3.0 2.3 205 L8 |18 |21 1.85
1.85 | 1.75 | 2.7 2.1 2.0 (1.8 1.8 21 1.8

2.0 |...... 1.75 | 2.15 {..._..

CLINCH RIVER NEAR LONE MOUNTAIN, TENN,

Location.—At Southern Railway bridge at Clinch River station, three-fourths mile
below mouth of Dutch Valley Creek, 11 miles above mouth of Big Sycamore Creek,
and 3% miles southeast of Lone Mountain, Claiborne County, Tenn.

DRAINAGE AREA.—1,560 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 1, 1919, to September 30, 1920.

GagE.—Chain gage bolted to guard timber attached to top of ties on downstream side
of Southern Railway bridge; read by 8. K. Rosenbalm. A temporary staff gage,
500 feet downstream from chain gage, was used November 21, 1919, to August 8,
1920, when bridge was being repaired. All readings from temporary gage reduced
to datum of chain gage by use of curve showing relation between readings of the
two gages.
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DISCHARGE MEASUREMENTS.—Made from downstream side of bridge. Measuring sec—
tion is poor for low water and some inaccuracy introduced on this account.

CHANNEL AND CcoNTROL.—Bed composed of gravel and rock with a few gravel bars
covered with small brush below the gage. Right bank fairly high but subject to-
overflow at extreme stages for about 50 feet. Left bank not subject to overflow.
A permanent rock shoal about one-fourth mile below forms the control but forma-
tion of small gravel bars immediately below the gage may affect stage-discharge:
relation slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period April 1, 1919, to-
September 30, 1920, 15.8 feet, January 24, 1920 (discharge, 28,300 second-feet);
minimum stage, 2.9 feet, September 20-22, October 4 and 5, 1919 (discharge, 265-
second-feet).

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

Accuracy.—Stage-discharge relation may change occasionally. Rating curve fairly
well defined between 300 and 25,000 second-feet. Gage read to half-tenths once-
daily. Daily discharge ascertained by applying gage height to rating table..
Records fair,

Discharge measurements of Clinch River near Lone Mountain, Tenn., during the years
ending Sept. 30, 1919 and 1920.

1 v

\ - Gage Dis- Ga, Dis-
Date. Made by height. | charge. Date. Made by height. | charge.
1918, Feet. | Sec.-ft. 1920. Feet. | Sec.~ft.
Oct. 31| C.G.Paulsen.......... 14.48 | 24,000 || Mar. 16 | King and Condron..... 8.43 8,060
June 27 | W, R, King...... R 4,28 1,180+
1919, L Aug. T ... [+ T 3.44 483

Apr. 2 ..... s (. 5.30 | 2,450 I

Daily discharge, in second-feet, Z"f Clinch River near Lone Mountain, Tenn., for the years
ending Sept. 30, 1919 and 1920.

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

2,260 | 940 | 395 | 395
1,870 | 770 | 500 | 350
450

2 500
1,340 | 625 | 473 445

1,140 | 560 | 445 | 420 4 3,220 | 695 | 988 265
1,040 | 530 | 420 | 395 1,800 | 5,960 | 625 | 850 | 560 | 265
040 | 500( 423 395 1,560 | 7, 850 | 625 | 530 | 265
S50 | 00| 72| 328 | 1,450 | 4,360 | 1,040 | 625 | 500 | 350
895 | 560 | 395 | 305 1,680 | 3,220 | 1,240 | 502 500
940 | 770 | 395 | 305 || 3,060 | 2,600 | 1,560 | 560 | 395 | 500

i

]

895 1 695 | 395 285
940 | 625 | 445 285

770 | 660 | 592 372
850 | 733 | 560 328




TENNESSEE RIVER BASIN. 211

Daily discharge, in second-feet, of Clinch River near Lone Mountain, Tenn., for the years
ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept.
1919-20.

eeeeesceseens| 805 11,180 | 3,200 | 913 12,560 | 2,860 | 2,400 | 1,640 | 913 | 1,340 | 435 | 1,510
285 2,720 | 913 | 2,200 | 2,640 {10,300 | 1,710 | 660 | 1,770 | 462 1,

285 2,030 | 868 | 1,900 | 2,330 |19, 1,710 | 660 | 3,440 | 818 | 1,080

265 1,640 | 868 | 6,530 | 2,260 [13,200 | 1,640 | 732 | 2,560 | . 818 940

1,340 | 660 | 8,340 | 2,560 | 9,850 | 1,520 | 2,030 | 2,030 | 548 895

1,18 | 518 | 7,360 | 4,880 | 8,910 | 1,400 {12,700 { 1,580 | 518 810

2,400 | 660 | 4,980 | 5,840 | 6,950 | 1,220 | 8,010 | 1,550 | 518 710

9,610 | 818 | 3,640 | 4,430 | 6,030 | 1,180 | 4,080 | 1,520 | 660 770

9,260 | 1,020 | 3,030 | 3,200 | 6,950 | 1,450 | 2,560 | 2,260 | 1,340 770

10,200 | 1,340 | 1,830 | 2,720 | 5,660 | 1,830 | 2,330 | 1,640 | 1,450 732

8,470 | 1,450 { 2,260 | 2,470 | 4,430 | 1,770 | 1,450 | 1,280 | 2,690 695

4,980 | 1,280 | 1,970 (12,300 | 3,540 | 1,710 | 1,220 | 1,020 | 2,690 850

4250 | 1,180 | 1,970 20,700 | 3,540 | 1,520 | 1,070 | 913 | 3,460 | 1,800

8,050 | 1,060 | 1,970 (25,800 | 3,460 | 1,280 732 | 7,280 | 3,060

14, 000 959 | 1,970 |14,900 | 3,030 | 1,220 818 695 | 9,260 | 2,200

10,700 | 913 | 1,970 | 8,240 | 2,640 | 1,220 { 732 | 1,020 | 7,790 | 3,540

6,340 | 1,400 | 1,770 | 8,910 | 2,400 | 1,060 | 660 | 944 | 5,870 | 2,060

4,520 | 2,860 | 1,640 | 9,150 | 2,260 | 959 | 625 | 868 | 3,950 [ 1,560

3,440 | 2,200 | 1,710 [11,800 | 1,970 | 913 | 625 | 732 6,320 | 1,300

2,940 | 1,830 | 1,770 {18,400 | 1,940 | 959 | 818 | 959 | 5,260 | 1,040

2,470 | 1,640 | 1,710 |15, 1,900 | 959 | 7,000 | 959 | 4,200 850

2,030 | 3, 4,600 | 8,810 | 1,770 | 959 | 5,550 | 1,520 | 4,880 770

1,770 20,700 | 7 5940 | 1,710 | 914 | 4,330 | 1,180 | 6,140 695

1,580 (28,300 | 8,810 | 4,700 | 1,640 | 868 | 2,940 | 818 | 7,800 660

1,460 121,700 | 7,250 | 3,900 | 1,520 | 913 | 1,070 | 695 | 5,140 625

1,340 {14,000 | 6,030 | 3,360 | 1,450 | 1,400 | 1,520 |{ 1,020 | 3,460 625.

1,180 | 8,340 | 4,790 | 3,030 | 1,710 | 1,710 | 1,220 | 1,340 | 2,760 625

1,060 | 5,840 | 3, 2,720 | 1, 1, 1,020 | 868 | 3,860 770

1,020 | 4,640 | 3,200 | 2,400 | 1,970 | 1,180 | 1,120 | 660 | 3, 940

966 | 3,440 |.._.... 2,260 | 1,770 | ‘959 | 1,060 | 548 | 2,260 770

| 913 12,940 |....... 1,970 j....... 818 j....... 489 | 1,740 j...... .

Nore,—Gage was not read on the following days: June 19, Oct. 30, Dec. 25, 30, 1919, Jan. 29, Feb. 15, Apr.
20, May 23, June 13, 21, July 7, 17, 26, Aug. 17, 20, Sept. 19, 1920; discharge interpolated except June 21, for
which it was estimated on basis of discharge at Clinton. No gage Nov. 13-20, 1919; discharge estimated.
by comparison with records of flow at Clinton.

Monthly discharye of Clinch River near Lone Mountain, Tenn., for the years ending
Sept. 80, 1919 and 1920.
[Drainage ar ea, 1,560 square miles.]

Discharge in second-feet.
Month. Run-off in
. ; ini Persquare| [RC0S
Maximum. | Minimum. Mean. mile.
[
3,060 1,340 2,070 1.33 1.48
10, 600 2,130 4,050 2.60 3.00
, 96 625 1,340 859 .96
988 372 623 399 .46
770 305 465 298 .24
500 265 359 230 .26
7,680 265 1,960 1.26 1.45
5,060 4389 1,510 968 1.08
14, 000 913 4,100 2.63 3.03
y 518 4,470 2.87 3.31
8, 810 1,640 3,750 2.40 2.59
3 1,970 7,140 4.58 5.28
19, 200 1, 450 4,530 2.90 3.24
1,830 818 1,290 |. 8 .85
12,700 825 2,380 1.53 .71 .
3, 489 1,260 8 .93
9, 260 435 3,470 2.22 2.56
, 540 625 1,170 750 .84
The year. ..... eveerenan eeeeeneaen 28, 300 265 3,000 1.98 2.97
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CLINCH RIVER AT CLINTON, TENN,

Location,—At highway bridge at Clinton, Anderson County, 1,000 feet below South-
ern Railway bridge and 15 miles below mouth of Powell River.

DraiNageE AREA.—3,090 square miles (measured on topographic maps).

Recorps avamapre.—October 1, 1918, to September 30, 1920. Gage readings have
been obtained by the United States Weather Bureau since December 1, 1884,

Gage.—Chain gage bolted to downstream railing of highway bridge 1,000 feet below
Southern Railway bridge, used since July 1, 1920. Previous to July 1, 1920,
the United States Weather Bureau’s vertical staff gage bolted to downstream end
of center concrete pier of Southern Railway bridge was used. Datum of chain
gage is 0.10 foot lower than that of staff gage. Gages read practically the same at
all stages. Gage read by George W. Massengale.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CEANNEL AND CoNTROL.—Left bank high but right bank is subject to overflow at
gage height of about 30 feet. Control is formed by a rock shoal 13 miles below
gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 31.0 feet January 4 (discharge, 56,800 second-feet); minimum stage,
2.5 feet September 20-23 (discharge, 380 second-feet).

Maximum stage recorded during year ending September 30, 1920, 29.0 feet
January 25 (discharge, 51,800 second-feet); minimum stage, 2.4 feet October 4
and 5 (discharge, 340 second-feet).

* The United States Weather Bureau reports a stage of 45.0 feet on March 31, 1886,
which is the maximum since December 1, 1884, The next highest stage is 38.0
feet which occurred March 5. 1917.

Ice.—River frozen over at gage for short periods during extremely cold weather.

Accuracy.—Stage-discharge relation probably permanent during years ending
September 30, 1919 and 1920. Rating curve well defined between 500 and 25,000
second-feet; extended beyond these limits. Gage read once daily to tenths prior
to July 1, 1920, and to hundredths after that date; readings at low stages prior to
July 1, 1920, subject to error owing to poor condition of staff gage. Daily discharge
ascertained by applying gage height to rating table. Records since July 1, 1920,
good except those for high stages which are only fair as gage was read only once
daily. Previous to July 1, 1920, records are only fair owing to uncertainty in gage
readings especially for low stages.

CooPERATION.—(age-height record prior to July 1, 1920, furnished by United States
Weather Bureau.

Discharge measurements of Cl'mch River at Clinton, Tenn., during period July 24, 1902,
to Sept. 80, 1920.

Date. Made by— hoight. | chargo. | D3te- Made by— holeht. | charge.
1902. Feet. | Sec.-ft. || 1919. Feet. | Sec.t.
July 24 | B.M.Hall..._......... 3.7 1,240 || Mar. 28 | C. G. Paulsen.......... 10.16 8,650
3L |..... A0er s anmrneaaannn 9.89 | 8110
1904, Apr. 41 ... do.....oiieel 7.18 | 4,310
Aug. 8| B.S.Drane............ 3.90 1,110 || Nov. 23 | A. H. Condron......... 4.18 1,540
1918, 1920, .
Oct. 29| C.G. Paulsen.......... 7.60 4,610 || June 26 | W.R. King............ 6.85 3,800
Aug. 5 |..... A0 s veamcaannannns 4.20 | 1,470
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Daily discharge, in second-feet, of Clinch River at Clinton, Tenn., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
680

625

625

625

570

520

520

470

550 425

1 370 425

2,870| 1,330 5,790 2,640 17,000 2,190, 6,070 1,940/ 1,260 860, 425

2,280 1,260 5,120| 2,460| 13,600] 2,550 6,950/ 1,780| 1,120{ 860| 625

2,190| 1,260/ 4,490 2,190| 9,910| 2,740, 7,250, 1,860 990/ 1,120| 520

2,020 2,020 4,010| 2,550{ 7,410{ 4,370 5,790 1,860 925| 1,260 520

1,940/ 9,050/ 3,680 3,460/ 6,070/ 4,610] 5,250, 1,860, 925 1,260 520

1,780| 13,800, 3,570 4,610 5,250 3,570] 4,860 1,700/ 860 1,120 470

1,620| 18,300| 3,570/ 4,370| 4,610 4,860/ 4,990 1,620 740 990 470

1,700| 13,600 4,730 3,680] 4,370 5,250 4,860 1,550  680| 1,060 425

1,860 7,250) 6,210/ 2,840] 4,010 5,790 4,610 1,480 740 1,120\ 425

1,860{ 6,210| 6,650 2,640/ 3,680, 4,730| 4,730 1,330 860| 1,120 380

1.860| 4,370| 10,600 2,460 2,840 4,010/ 6,650 1,480{ 1,260 1,060 380

1,860| 8,210/ §,210| 5,250/ 2,550| 3,790 10,800/ 1,550, 1,330 990] 380

1,860 12,900 6,500 8,210; 2,370 3,350 12,700 1,620 1,260 925 380

1,780{ 16,100, 9,050/ 10,300] 2,370| 2,840 7,570| 2,460 1,260 800| 425

1,700| 13,600 12,700/ 9,910[ 2,280/ 2,550, 6,070 2,840 1,190| 740 470

1,620/ 8,540| 12,900 9,050! 2,280 4,0105 x 3,140 1,060 680 520

1,400 7,730| 13,700| 8,710, 2,840, 3,140 17,200| 11,000 925( 625 520

1,260 10| 9,220 2,640, 9,910 6,210 800] 625/ 520
1,860 3,350 8,050 4,010 740 680 470

1,620 4,010, 7,570| 3,140, 680 680 470

ce-..| 3,680 4,610|.......] 9,050....... 6,070/, ...... 680[  740|.......

1,320| 4,860| 6,650| 4,010 3,680 2,840 2,550/ 1,160 3,620

1,310, 4,490/ 5,930| 24,6000 3,790 2,840 2,460| 1,120; 2,890

1,300 3,790 4,990 34,300 4,010 2,840 3,080 1,060 2,460

1,290, 8,210, 4,990/ 34,300/ 4,010/ 2,840/ 4,730{ 1,300/ 2,190

1,280; 14,600 5,120 28,900; 4,010/ 2,840, 4,130/ 1,400 2,020

1,270 15,300 6,210! 23,200 4,010‘ 6,650/ 3,140' 1,480 1,860

1,260 11,700 7,890 17,800 2,940/ 14,600/ 2,990 1,190| 1,780

1,330| 8,050 9,050 13,600 2,940 10,800{ 2,550/ 1,220/ 1,660

1,860| 6,650 7,410/ 11,700 2,940 5,930 2,320/ 1,220/ 1,660

2,460 5,250 5,250| 11,700 2,940/ 4,010/ 3,840, 2,320{ 1,620

2,550 4,610/ 4,990{ 9,910{ 3,240 3,460 2,550/ 3,400 1,580

2,640 4,010/ 6,650 8,210/ 3,240/ 2,940/ 2,190| 5,560, 1,550

2,740| 4,010| 15,700 6,650, 3,240 2,940/ 1,940| 11,500 3,140

2,740 4,010 41,8001 5,930 3,240 2,840 1,740, 7,330| 4,550

2,640 3,790 43,800| 5,930, 3,240 2,840 1,820| 10,600, 7,100

2,550 3,790( 25,800| 5,650 3,240 2,840, 1,620| 18,900] 5,380

2,740] 3,790| 18,900/ 5,250 3,240/ 2,840| 1,820/ 19,700, 6,580

3,350] 3,460| 17,800 4,610, 3,240 2,840| 2,190| 12,500, 5,060

4,000] 3,460 20,000 4,010 3,240 2,940/ 2,100/ 8,130 4,800

4,010 3,140) 28,200, 4,010 2,940 4,610 1,780 9,140, 2,890

3,680] 15,700| 29,400 4,010/ 2,840| 11,700| 1,740 7,410 2,420

4,990 23.200| 25,800 3,680 2,840| 9,910\ 1,820] 7,020 2,100

13,600| 23,200 14,600| 3,460 2,840 9,910 1,900/ 8 710/ 1,900

40, 22,500 10,800| 3,460} 2,840 7,410] 2,100| 8,050| 1,740

1,700 51,800] 19,600| 8,210 3,460, 2,840 5,930 1,740 10,300 1,620

11,700, 1,620 2,020 37,600 14,600 7,410{ 3,460/ 2,840| 4,010 1,480 7,330/ 1,550
b7 (R, ...-..| 12,100 1,860, 1,860 24,600| 10,800 6,210{ 3,460/ 2,840] 3,460 1,300 5,580/ 1,480
28.20..000000000 71000 2,940, 1,700( 14,600] 9,050 5,250) 3.460| 2,840 3,460, 1,900 4,310 1,510
20, eenann.. ceed] 5,120 4,990| 1,550\ 9,910 6,650| 5,120| 3,460/ 2,840 3,460 1,590 3,790 1,660
30 eiienn.. ....] 3,680 6,650 1,400| 7,410[....... 4,730 3,680 2,840 3,460 1,440 4,430/ 1,820
Bleeeienennnenns) 2,840 ...... 1,330 5,250|....... 4,010[.......| 2,840|....... 1,260, 3,460........

NoTE . —River frozen over at gage Jan. 1-7, 1920; discharge estimated by comparison with records for

Clinch River at Lone Mountain, Tenn.
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Monthly discharge of Clinch River at Clinton, Tenn., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 3,080 square miles.]

Discharge in second-feet.
Run-oft
Month. Per ininches.
Maximum. | Minimum, Mean. square
mile.
1918-19.
October........ 25,800 425 1,930 0.624 0.72
November., 39, 200 1,260 4,760 1.54 172
December 18,300 1,260 5,890 1.91 2.20
January. . 56, 800 3,570 11, 3.82 4.40
February. 10, 300 2,190 .4, 550 1.47 1.53
March... 18, 900- 2,280 8,180 2.65 3.06
ﬁprﬂ e teteeeeaeieisanteaanesneaanrann 6, 500 2,190 3,740 1.21 1.35
D 17,200 4,610 6, 980 2.26 2,61
JUD . e e ieeerneranireaseonnrnnsnsnnannen 11, 000 1,330 2, . 867 .97
July.... 2,740 1,190 .385 .44
August. 1,330 625 990 .320 .87
September. 680 380 493 . 160 .18
The year....c.eveeemeuinnnienennnnn 56, 800 380 4,450 144 19. 55
1919-20,

1517017 PP 12,100 340, 3,350 1.08 124
NOVEMDOr. e. cvereaenecnnnaaannns vee- 11, 700 1,620 3,160 1.02 1.14
December . , 1,330 8, 2,59 2.99
January.. 51, 800 1,260 8, 2.7 3.12
February. ;200 3,140 9,180 2.97 3.20
March. 43, 800 4,010 13,200 .27 4.92
April... 34,300 3,460 10, 000 3.24 3.62
May.... .. 4,010 2,840 3,180 1.03 1.19
JUB. e e eeeneeereeeeeeaenrnneneanaaeann 14,600 2,840 5,000 1.62 1.8t
B ) 4,730 1,260 2,250 .728 .84
August.c.oieiiiiiiiiiiiiiiaiiiieii e 19,700 1,060 6,150 1.99 2,29
September. .. c.ciiiiiiiiiiiiiiiiiie i 7,100 1,480 2,740 . 887 .99
The year. .coiivineniiieeeniirnnnnann. 51,800 340 6,210 2,01 27.35

POWELL RIVER NEAR ARTHUR, TENN.

LocarioNn.—At bridge on Dixie Highway 3% miles east of Arthur, Claiborne County,
Tenn., and 7 miles north of New Tazewell. Engine Creek enters 1} miles
above gage.

DrAINAGE AREA.—685 square miles (measured on topographic maps).

RecorDs avamaBLE.~—October 1, 1919, to September 30, 1920. Gage heights have
been obtained by United States Weather Bureau since September 1, 1904.!

G'age.—Chain gage attached to plank railing on upstream side of bridge. Previous
to August 6, 1920, gage was a vertical staff fastened to a large sycamore tree on
left bank 100 feet downstream from bridge. The two gages are set to the same
datum. Read by B. M. Richardson.

DiscHARGE MEASUREMENTS.~—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Right bank slopes gradually; left bank is steep up to
gage height 20 feet, then flattens out. Banks subject to overflow above gage
height of 20 feet. Control is a rock and gravel shoal 500 feet downstream.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1920, 16.5 feet January 24 (discharge, 15,000 second-feet); minimum stage,
0.2 feet October 11 (discharge, 110 second-feet).

1904-1920: Maximun stage recorded 27.2 feet January 29, 1918; minimum
stage, —0.1 foot December 1-6, 1909.
Ice.—Stage-discharge relation not affected by ice.
CooPERATION.—Q@age-height record furnished by United States Weather Bureau.

1 Published by 7. 8. Weather Bureau as Powell River at Tazewell, Tenn.
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Accuracy.—Stage-discharge relation fairly permanent. Rating curve fairly well
defined between 160 and 6,000 second-feet. Gage read once daily to tenths prior
to August 6, and to half-tenths after that date; readings previous to August 6,
1920, are not fully reliable as little attention was paid to reading gage when river

was at low and medium stages.

Daily discharge ascertained by applying gage

height to rating table. Records poor previous to August 6, 1920; good after that

date.

.Discharge measurements of Powell River near Arthur, Tenn., during the year ending
Sept. 80, 1920.

Gage Dis-

Date. Made by— height. | charge.
Feet. Sec.-ft.
Mar. 15 | King and Condron. ... c.eeeueenrlieereacecerenemsrsascnnnscsmsnscaancsann 7.02 5,470
June 28 | W. R. King....... . . 1.10 544
Aug. 6 |..... 5 PR .54 253

Daily discharge, in second-feet, of Powell River near Arthur, Tenn., for the year ending
Sept. 30, 1920.

Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
885 | 2,660 480 885 | 1,080 | 1,820 705 535 645 375 590
2,660 | 2,060 480 | 705 885 (5850 | 1,080 | 535| 950 | 375 508
6,450 | 1,820 | 425 | 480 705 111,200 | 1,020 | 480 | 2,140 | 325 480
4,190 | 1,500 | 425 | 2 590 | 9,450 | 0 590 | 1,430 | 480 425
3,560 | 1,220 | 375 | 3,110 | 480 | 6,250 | 885 | 1,080 [ 1,080 | 535 415
2,750 950 | 375 | 2,840 | 1,290 | 4,950 825 | 3,560 885 425 400
1,980 | 1,430 | 325 | 2,480 | 1,430 | 3,920 825 | 3, 1,080 275 375
1,500 | 4,460 | 325 | 1,980 | 1,820 | 2,840 | 765 | 1,360 | 1,020 | 480 375
1,150 [ 6,750 | 325 | 1,150 | 1,580 | 2,480 | 765 | 1,080 | '885 | 885 365
1,020 | 7, 275 | 1, 1,360 | 2,300 705 | 1,020 765 | 1,150 375
950 | 6,450 | 275 | 950 | 1,290 | 2,140 | 645| 950 | 645 | 1,580 350
950 | 3,560 275 825 | 3,560 | 1,980 590 885 590 | 2,930 825
885 | 2, 230 | 705 [11,000 | 2,300 | 535 | 825| 535 2,260 | 1,260
885 | 8,450 | 230 | 500 [14.400 | 2,660 | 535 | 765 | 480 | 4,420 | 3,200
825 | 7,450 | 230 535 | 6,850 | 2,480 | 535 705 480 | 5,550 | 1,740
825 1 5,450 230 480 | 4,010 | 2,220 430 645 480 1 7,950 | 3,200
765 | 3,560 765 425 | 4,010 | 2,060 | 480 590 645 [ 4,460 | 1,900
765 | 2,750 | 950 425 | 6,250 | 1,660 480 535 950 | 2,800 | 1,220
705 | 2,060 885 425 | 5,850 | 1,360 535 480 825 | 2,750 885
51,660 | 825 | 425.|6,450 | 1,080 | 535 | 480 | 645 | 1,820 705
645 | 1,080 | 705 4010 | 950 5351, 535 | 1,500 590
590 | "~950 | 3,560 | 5,450 | 3,110 | 825 | 535 3,110 | 480 | 2,140 535
535 | 825 |11,800 | 6 2,660 | 825 | 480|240 | 480 | 1,540
535 705 115,000 | 5,750 | 2,220 | 825 480 | 1,500 425 | 1,500 452
480 645 112,000 | 4,950 | 1,820 825 765 885 425 | 1,360 425
480 | 590 | 7,350 | 3,380 | 1,660 | 765 | 1,360 | 765 | 425 | 1,120 425
1,080 590 | 3,830 | 2,570 | 1,500 765 | 2,060 705 425 918 480
3,740 | 590 | 2,660 | 1,820 | 1,430 | 765 | 1,660 | 705 825 535
3,830 535 | 1,820 | 1,360 | 1,290 765 | 1,430 645 375 735 425
3,330 535 11,430 |....... 1,150 765 | 1,080 645 375 T05 425
....... 535 | 1,080 [.......] 950 |.......] 645 [.......| 375 618 |.......

Monthly discharge of Powell River near Arthur, Tenn., for the year ending Sept. 30,

1920

[Drainage area, 685 square miles.)

Discharge in second-feet.
Runp-off
Month. Per P
Maximum. | Minimum. |  Mean. square | 11 inches.
e.
5,250 110 1,220 178 2.05
6,450 480 1,650 2.41 2.69
8,450 535 2,640 3.85 4.44
15,000 230 2,260 3.30 3.80
6,450 425 1,910 2.79 3.01
14,400 480 3,120 4,55 5.25
11, 200 765 2,640 3.85 4.30
2,060 480 803 117 1.35
3,560 480 1,090 1.59 L77
2,140 375 706 1.03 1.19
. 7,950 325 1,770 2.58 2.97
September...cciieieniirriiiriraraeernaaan 3,200 350 812 1.19 133
The Year. .o vveneeeeaenenneneenanannn 15,000 110 1,720 2.51 34.15
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EMERY RIVER AT DEERMONT, TENN.

LocaTtroN.—At county highway bridge at Deermont siding on the Cincinnati, New
Orleans & Texas Pacific: Railway, 3.2 miles north of Oakdale, Morgan County,
and 8 miles northwest of Harriman, Tenn. Crab Orchard Creek enters 500 feet
below and Obed River enters 5 miles above station.

DRAINAGE AREA.—T702 square miles (measured on topographic maps).

REecorps AvArnaBLE.—July 15 to September 30, 1920.

Gaee.—Chain gage bolted to upstream railing of bridge.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed of river at gage is composed of boulders. Right bank
subject to overflow at gage height of about 10 feet, flooding land for 400 feet back
from river. Left bank not subject to overflow. Control consists of a series of
boulder shoals, the location depending upon the stage. These shoals are subject
to change during extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.7
feet at 3.30 p. m., August 11 (estimated discharge, 12,800 second-feet); minimum
stage, 0.27 feet at 3.15 p. m., August 1 (discharge, 8 second-feet).

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well defined
between 20 and 6,000 second-feet; extended above 6,000 second-feet. Gage read
to hundredths once daily. Daily discharge ascertained by applying gage height
to rating table. Records good below 6,000 second-feet; fair above that stage..

Discharge measurements of Emery River at Deermont, Tenn., during the year ending
Sept. 80, 1920.
[Made by W. R. King.]

Gage Dis-
Date. height. | charge.
Feet. Sec.—;t.
0T T U P 0.91 9
7T R .42 18.9

Daily discharge, in second-feet, of Emery River at Deermont, Tenn., for the year ending
Sept. 80, 1920.

Day. | July.| Aug. | Sept. } Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
|

| SO 1,150 412 | 2,510 612
2.. 1,300 258 | 4,610 481
3.. 2,920 176 | 2,440 412
4.. 3,500 103 | 1,780 325
5.. 3,960 101 | 1,260 285
6.. 4,120 88 929 335
7. 2,260 46 740 267
8.. 2,210 39 640 481
9.. 945 39 570 499
10........ 929 30 544 320
19 598 |.......

NoTE.—Gage not read July 31; discharge interpolated.

Monthly discharge of Emery River at Deermont, Tenn., for the year ending Sept. 30,
1920.
[Drainage area, 702 square miles.]

: Discharge in second-feet.
Month s R.un-yc])ﬁ in
. s Persquare | 1DCReS.
E Maximum. | Minimum. | Mean. g
July 15-31. 725 19 161 0.229 0.14
August.... 11,800 8 3,180 4.53 5.22
September. 4,120 172 1,050 1.50 1.67
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HIWASSEE RIVER AT MURPHY, N. C.

Location.—At highway bridge 100 feet upstream from Louisville & Nashville Rail-
road bridge, 300 feet from railroad station, which is on right side of river, four
blocks from Murphy post office, Cherokee County, and half a mile upstream
from mouth of Valley River.

DrAINAGE AREA.—410 square miles.

REcoOrRDS AvaILABLE.—June 26, 1896, to August 8, 1897; October 19, 1897, to June
30. 1917; October 27, 1918, to September 30, 1920,

Gace.—Chain gage attached to downstream side of bridge; read by Miss Willie
Mingus.

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND CONTROL.—At gage the bed is mostly solid rock and river is confined
by masonry bridge abutments. Below gage the bed of stream is composed of
sand, gravel, and boulders. Low-water control is formed by a gravel and
boulder riffle, only slightly shifting; high-water control is formed partly by
masonry piers of railroad bridge, partly by sand bars which form about piers,
and partly by the riffles below. Stage-discharge relation subject to slight
changes due largely to shifting of sand bar between right bank and first pier of
railroad bridge from right bank.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Septem-

" ber 30, 1919, 14.15 feet at 5 p. m. December 22 (discharge, 14,400 second-feet);
minimum stage 5.0 feet at 8 a. m. and 5 p. m. September 25-30 (discharge, 225
second-feet).

Maximum stage recorded during year ending September 30, 1920, 14.6 feet
at 7 a. m. April 2 (discharge, 15,100 second-feet); minimum stage recorded, 5.0
feet from 7 a. m. October 1 to 5 p. m. October 2 (discharge, 225 second-feet).

1896-1920: Maximum stage recorded, 18.4 feet March 19, 1899 (discharge,
22,400 second-feet); minimum stage recorded, 4.8 feet September 18, 1914 (dis-
charge, 140 second-feet).

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

RecuraTioN.—Negligible.

Accuracy.—Stage-discharge relation changed during period July 1, 1917, to October
ber 26, 1918, when station was not in operation; permanent after October 26,
1918. Rating curve well defined below 7,000 second-feet; extended above that
point. Below 500 second-feet curve is confirmed by measurements made sub-
sequent to September 30, 1920. Gage read to half-tenths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good except for stages above 7,000 second-feet.

Discharge measurements of Hiwassee River at Murphy, N. C., during the years ending
Sept. 80, 1919 and 1920,

[Made by A. H. Condron.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
1918. Feet. | Sec.-ft. 1919, Feet.
Oct. 27......... 6.68 1,700 || Jan. 15........ 6.06
7.99 | 3,890 || Apr. 4......... 6.05
5.80 796
1920.
Jan. 22........ 6.06

6.20 1,150 24........ 9.62
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Dazly discharge, in second-feet, of Hiwassee River at Murphy, N. C., for the years ending
Sept. 30, 1919 and 1920.

1

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,500 | 1,070 | 1,170 | 630 | 85| 630| 475
1,380 | 1,070 | ‘975 | 630| 795| 630 405
1,270 | 'o75| 885| 630 710, 630| 372
1,170 ) 1,070 | 885| 550 630] 630 340
2,710 | 1,070 | .795| 550 | 630 | 550 | 340
3,050 | 975 | 885| 550|2,540| 550 | 340
2,00 | 975 1,070 | 475 | 1,380 | 550 | 340
1620| 975 | 1,800 | 47 | 1,170 475| 340
220| 975|170 | 475| 95| 4i5| 310
2,370 | 885 | 1,170 | 710 795| 475| 310
1,890 | 1,500 | 1,070 | 550 | 795| 550 | 340
630 1,620 | 1,270 | '975 | 475 710 550 | 405
630 1270 | 1,070 | o75| 47| 710} 475| 310
795 1380 | 1,070 | 975| 475( 710| 475| 280
550 | 2,040 1270 | '975| o75| 475| 630| 475| 280
630 | 3,390 1,38 | 1,750 | 795 | 475 630 50| 280
573 | 1,300 oo | T30 | o8| Tio| 6| 43| 2

9
795 | 1,270 | 1,170 5| 1,380 | 1,170 | 795| 630 1,170 | 405| 252
1,070 | 1,070 | 975 | 1,270 | 1,170 { 795 | 475| '885| 405 280
1,620 | o75| 1,170 | 1,170 | 9o75| 95| 550 | 1,170 | 405| 280
13,100 | 75| 2,880 | 1,170 | 975| 795] 550 | '885| 550 | 280
3,900 | 1,800 | 2,540 | 1,170 | 975| 710| 630| 795 475| 280
3,220 | 1,890 | 1,750 | 1,070 | 975 | 710 | 1,170 | 710 | 475| 280
2,540 | 1, 1,800 | 'o75| 885| 795|1,380 | 630| 475| 252
160 | 500 | 130 | 2500 | %8| 10| re| a0| 3| 28
1500 | 1,620 | 1,380 | 1,620 | 795| 710 | 1,170 | 30| 372| 225
1,380 | 1,380 |..n-..- . 795| 795 |1,620| 630 | 372| 225
1270 | 1380 |00 270 | 795 | 710 | 1,070 885 | 225
1,170 | 1,270 |..2ooos 1170 |....co.. 630 |....... 630 | 630 |.....-.
475 | 550 |1,170 | 885 |2,870|1,270 | 795| 630| 550 975
405 | 550 | 1,170 | 885 (13,100 | 1,170 | 795 | 630| 550 | 885
405| 475| '795| 795 |5000| 1,380 | 795| 75| 475 1,380
405 ( 475 (2,540 | 795(7,300 | 1,170 | 885| 630| 475| 1,270
405 | 405 | 1,800 | 2,370 | 4,580 | 1,170 | 1,070 | 630| 475 | 885
475 | 475 (1,620 | 1,380 | 3,300 | 1,170 | ss5| 630| 475 885
550 | 475 | 1,380 | 1,170 | 2,880 { 1,070 | 795 | 630| 475| 795
o751 885{1170 | 975 |2.540 | 1,350 | 795 | 630| 630| 885
6,280 | 885 1,170 | 975|2,8%0 | 1,170 | 795 | 550 | 975 | 1,270
4,020 | 7905|1070 | 975 |2,370 | 1,070 | 7i0| 550 | 1,800 | 1,380
vl miwm miam) mom) i) v

30 | 630 | 1

1,170 | 630 | 1,070 | 2,370 | 1,800 | 1,380 | 630 | 550 | 2,880 | 1,500
1,270 | 630 | 1,070 | 1,620 | 1,750 | 1,270 | 630 | 475 | 4,070 | 1,270
975 | 550 | 975 | 1,380 | 1,620 | 1,170 | 630 | 550 | 3, 1170
885 | o75| 795(1,380 | 1,750 | 1,070 | 630| 795 |3,050 | 975
705 | 1,80 | 795 | 2,200 | 1,750 630 | 710|2,200| 795
795 | 1, 885 | 1,750 | 1,500 | 1,170 | 710 | 795 | 2,040 | 795
975 | 1,170 | 885 | 2,540 | 1,380 | 1,170 | 795 2,200 | 2,710 | 795
975 795 | 2,880 | 1,380 | 1,070 | 1,500 | 2,200 | 2,040 | 710
975 | 885 | 795|2,200|1,80| 975| 975|1,380 | 2,540 | 710
710 | 1,070 | 2,040 | 1,620 | 1,500 | 975 | 795 | 1,270 | 1,800 | 630
1,270 795 | 1,070 | 1,750 | 1,380 | 1,500 | 975 | 1,380 | '975 | 1,500 | 710
24010000 —o| 795 | 340 | 710 | 5090 1,380 | 1,270 | 1,380 | 975 | 1,070 1,38 | 710
25.........00.0) 630| 340 630 3,560 | 1,170 | 1,170 | 1,270 | 1,170 | '885 | 795 | 1,170 | 630
Boowmrseennns 475|405 | 630 4,070 ; 1,070 | 1,890 | 1,620 | 1,170 | - 793 o | Lom | 60

27, 0|322 ! 975 | 1,270 975
28, Ll 372 | 340| 630|250 | 975|2200 (1,620 975! 710 Li70 | 550
200011l 340| 340| 550 | 1,80 975 |4070|1,500| 885| 795| 630|1,070| 550
30.2..000000000 340 630 550 | 1,620 |.....-. 2,540 | 1,380 | 885| 630 1,070 | 550
31l 340 [n.-n. 550 | 1,380 ..000 2o |0 s L. 550 | 7975 [verunn.
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Monthly discharge of Hiwassee River at Murphy, N. C., for the years ending Sept. 3(3, 1919
and 1920.

[Drainage area, 410 square miles.]

I
Discharge in second-feet. '
Month. R;;%lggs.m
Maximum. | Minimum. Mean. Perr:i émre
1918-19.
October 27-31. . ..veniviieiiiieneeaaas 8,320 1,620 4,040 9.85 1.83
November.... - 2,040 550 2 2.03 2.26
December. . 13,100 550 1,730 4.22 4.86
January....... 4,110 975 1,620 3.95 4.55
Febrtuary. cceencaecictonemancncaenaceencann 2,880 885 1,310 3.20 3.33
March. 3,030 975 1,580 3.85 4.44
April 1,750 795 1,070 2.61 2.91
ay .- 1,890 630 2.20 ¢ 2.54
June. 2,040 475 770 Le8 ! 2.10
July. 2,540 550 838 2.04 2.35
AUBUSE s - eaeanecaaaramaameeeaennanans - 88s 405 511 1.25 1.4
September...ccaceniiicicrcennseienacenen 475 225 301 .734 .82
1919-20.
October..... 1,270 225 380 193 1.07
November. . 630 340 401 .98 1.09
December. . 6,280 405 1,090 2.66 3.07
5,090 405 1,350 3.29 3.79
2,540 795 1,190 2.90 3,13
4,070 785 1,660 4.05 4,67
13,100 1,270 2,640 8.44 7.18
1,380 795 4 1,100 2,68 3.09
1,500 630 819 2.00 223
2 475 805 1.96 2.26
4,070 475 1,580 3.85 4,44
1, 550 899 2.19 2.44
13,100 225 1,160 2.83 38,46

HIWASSEE RIVER AT RELIANCE, TENN.

LocarroN.—At Louisville & Nashville Railroad bridge at Reliance, Polk County,
Tenn., 1 mile below mouth of Lost Creek and 2 miles above mouth of Spring Creek.

DRAINAGE AREA.—1,180 square miles.

RECORDS AVATLABLE.—August 17, 1900, to December 31, 1913, and February 1, 1919,
to September 30, 1920.

Gace.—Staff gage; low-water section attached to hickory tree on right bank at
Higdons boat landing, 150 feet above railroad bridge; high-water section attached
to a 6-inch walnut tree about 100 feet inshore from low-water section. Gage read
by C. V. Higdon.

DiSCHARGE MEASUREMENTS.—Made from downstream side of 5-span highway
bridge 1,000 feet below gage. Section is good for stages above 2 feet but is too
rocky and shallow for accurate measurements at lower stages.

CHANNEL AND coNTrROL.—Control is a rock dike extending diagonally across river
about 800 feet below gage. This dike has been built up of loose rock to divert
water to a small mill and is subject to slight changes. At low stages there is a
slight riffle between this main control and page.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period February 1,
1919, to September 30, 1920, 13.9 feet April 2, 1920 (discharge, 56,000 second-feet);
minimum stage recorded 0.90 foot October 1-3, 1919 (discharge, 585 second-feet.)-

1900-1913; 1919-20: Maximum stage recorded, 15.2 feet November 19, 1906;
minimum stage, discharge, 380 second feet October 19-26, 1904.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 600 and 6,000 second-feet; fairly well defined between 6,000
and 25,000 second-feet; extended above 25,000 second-feet. Gage read to half-
tenths twice a day. Daily discharge ascertained by applying mean daily gage
height to rating table. Records fair.

22926—24—wsp 508——15
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Discharge measwrements of Hiwassee River at Reliance, Tenn., during the years ending
' Sept. 30, 1917-1920. '

! Gage | Dis- | , - Gage | Dis-

Date. Made by— | height. | charge. i; Date. ‘ Made by— {height. charge.

1917. Feet, | Secfr.|l 1919, { | Feet. | Secot.
Aug. 25 L1 |” 627 || Mar. 2| C.G. Paulsen.......... | 265|370
Sept. 18 1.30 | 1,070 || June 15 | A. H.Condron.........! 145! 1,660
Oct. 20 239 | a60 | |

10i8. | a1t | King and Condron 214 2,720
Feb, 12 2.20 | 2,620 | VAT T G ARG LORCHOR - - jo= g

Daily discharge, in second-feet, of Hiwassee River at Reliance, Tenn., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.  July. | Aug. | Sept.
— e — v
1918-19. 1 i

3,180 | 4,220 | 3,300 | 3,610 1,740 | 2,460 | 1,400 | 1,450

2,050 | 3,060 | 3,710 | 1,620 1 2,050 | 1,400 | 1,180

2,950 | 2,900 | 2,840 | 1,530 ' 1,800 | 1,450 | 1,060

1 3,060 | 2,900 | 2,540 | 1,530 | 1,670 | 1,500 957

.| 2,950 | 3,130 | 2,400 | 1,530 | 1,560 | 1,290 930

2,840 2,770 | 2,460 | 1,450 | 3,470 | 1,240 905

2,610 2,720 | 2,540 | 1,450 | 4,780 | 1,620 905

2,610 2,610 | 5,620 | 1,360 | 4,220 | 1,290 830

2,610 2,500 | 4,300 | 1,450 | 3,060 | 1,140 805

.| 2,500 2,400 | 3,470 | 1,620 | 2,500 | 1,400 805

.12,500 | 5 3,420 | 2,950 | 1,500 | 2,190 | 1,290 930

.1 2,400 | 5 4,220 | 2,720 | 1,400 | 1,930 | 2,460 | 1,240

.1 6,600 | 4 3,470 | 2,610 | 1,360 | 1,740 | 1,800 | 1,140

5,460 | 4 3,000 | 3,000 | 1,360 | 1,850 | 1,210 830

2| 4,300 | 8 2,680 | 2,540 | 1,200 | 1,620 | 1,210 805

.| 3,420 | 3, 3,960 | 2,400 | 1,360 | 1,740 | 1,210 805

3,180 | 4,170 | 4,660 | 2,330 | 1,620 | 3,860 | 1,200 748

3,000 | 4,780 | 3,960 | 2,290 | 1,800 | 3,370 | 1,210 713

2,770 | 4,040 | 3,540 | 2,130 | 1,800 | 2,290 | 1,090 690

2,680 | 3,710 | 3,230 | 2,400 | 1,500 | 3,060 [ 957 690

3,420 | 3,540 | 3,000 | 2,610 | 1,400 ' 2,130 [ 905 713

5,160 | 3,230 | 2,840 | 2,250 | 1,360 | 2,080 | 1,330 748

7,710 | 3, 2,720 { 2,190 | 1,560 | 2,290 | 1,290 748

6,010 | 2, 2,610 | 2,190 | 1,740 | 1,890 | 1,290 713

5,460 | 2, 2,500 | 2,050 | 4,040 | 1,670 | 1,330 748

2,460 | 1,850 | 4,300 | 1,670 | 1,240 690

2,290 | 2,050 | 5,160 | 1,800 | 1,240 690

2,290 | 1,930 | 4,440 | 1,530 | 1,140 690

2,290 | 1,890 | 4,440 | 1,450 | 1,060 669

2,460 | 1,850 | 4,300 | 1,360 | 2,190 638

....... 1,800 |.......] 1,290 | 2,190 |._.....

7,640 | 3,710 | 2,290 | 1,620 | 1,360 | 2,950

55,400 | 3,660 | 2,290 | 1,740 { 1,360 | 2,610

25,500 | 3,780 | 2,290 | 2,200 | 1,330 [ 3,060

23,500 | 3,540 | 2,460 | 1,850 | 1,200 | 3,060

17,000 | 3,180 | 2,840 | 1,560 | 1,210 { 2,720

10,700 | 3,910 | 2,610 | 1,530 | 1,210 | 2,720

8,740 | 3,960 | 2,400 | 1,530 | 1,210 | 2,400

7220 | 3,780 | 2,130 | 1,670 | 1,240 | 2,610

7,120 | 3,540 | 1,090 | 1,400 | 2,570 | 1,040

3,000 6,770 | 3,060 | 1,890 { 1,450 | 9,900 | 7,360

2,950 | 2,540 | 6,340 | 2,950 | 1,890 | 1,500 | 6,940 | 3,910

2,950 | 3,910 | 5,730 | 2,840 | 1,740 | 1,800 | 7,120 | 2,840

2,900 | 6,120 | 5,250 | 3,620 | 1,700 | 1,500 |11,600 | 4,580

2,770 | 5,310 | 4,950 | 4,300 | 1,650 | 1,360 [16,300 | 5,620

2,610 | 4,170 | 4,720.] 3,300 | 1,620 | 1,360 [16,100 | 4,040

2,190 | 3,660 | 4,720 | 3,000 | 1,530 | 2,290 (13,300 | 3,470

2,080 | 8,300 | 5,620 | 2,840 | 1,560 | 2,130 | 9,320 | 2,840

2,190 | 5,680 | 4,660 | 3,000 | 2,080 | 2,720 | 7,200 | 2,540

2,200 | 8,000 | 4,390 | 3,420 | 2,080 | 5,460 | 7,010 | 2,330

2,130 | 9,120 | 4,120 | 3,060 | 3,420 | 7,460 | 8,930 | 2,130

2,080 | 5,940 | 6,770 | 2,840 | 3,910 | 3,780 | 5,940 | 1,990

4,050 | 4,860 | 5,160 | 2,720 | 2,610 | 1,990 | 8,560 | 1,930

7, 4,120 | 4,860 | 2,540 | 2,680 | 2,290 | 5,940 | 1,890

4 3,710 | 4,300 | 2,500 | 3,610 | 2,330 | 4,720 | 1,850

3 3,470 | 4,120 | 2,840 | 2,400 | 2,190 | 4,040 | 1,740

4,170 | 3,620 | 2,190 | 2,050 | 3,540 | 1,700

5,310 | 2,840 | 1,800 | 1,850 | 3,660 | 1,700

7660 | 4,860 | 2,540 | 1,740 | 1,620 | 3,910 { 1,700

) 4,300 | 2,500 | 1,700 | 1,530 | 3,540 | 1,700

....... 8,180 | 3,960 | 2,500 | 1,700 | 1,450 | 3,060 | 1,700

....... | 5,880 |..-....[ 2,330 |.......| L 3,000 |.......

'
1
I
|
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Monthly discharge of Hiwassee River at Reliance, Tenn., for the years ending Sept. 30,
1919 and 1920.
[Drainage area, 1,180 square miles.}

Discharge in second-feet.

Month. Run-off i

; ! fin | Per square | inches-

Maximum.: Minimum. | Mean. | o
k

7,710 2,400 3,820 3.24 3.37
13,600 2770 1,800 14 7
4660 2,200 3,000 2.54 2,83
5620 1,800 2,630 .23 2,57
5,160 1,200 2110 179 2,00
£750 1,290 2,970 192 2,91
2,460 905 1,380 117 1.35
1,450 638 849 “79 150
8,180 58 1,380 117 1.35
1,740 930 1,120 195 1.06
17,600 1,090 2950 2,50 2,88
12) 400 1,210 3,460 2.93 3.38
7,460 2,080 3,480 2.95 318
17,300 2,080 4,990 423 488
55,400 37960 030 7.51 8.45
4,300 2330 3,170 2,69 310
3,910 1,530 2,230 1.89 2.11
7,460 1.360 2,150 1.82 2,10
16,300 1,210 5,690 1.8 5.56
7,360 1,700 2 860 2.4 2.70
55,400 585 3,530 2.99 140.75

VALLEY RIVER AT TOMOTLA, N. C.

Locarion.—At steel highway bridge 600 feet from Tomotla post office, Cherokee.
County, on Southern Railway 5 miles northeast of Murphy, N. C.; half a
mile upstéam from Rodgers Creek, and 1 mile downstream from Colvards Creek.

DRAINAGE AREA.—106!square miles (measured on topographic map).

REecorDs AvamaBLE.—June 29, 1904, to December 31, 1909; January 21, 1914, te
April 30, 1917; October 29, 1918, to September 30, 1920.

Gage.—In two sections; lower section, 0.0 to 5.4 feet, is on a sloping timber which
is bolted to marble bedrock; upper section, 5.4 to 10.0 feet, is a vertical rod bolted
to timber on old bridge pier. The lower section is the same gage which was in
use when station was discontinued in 1909. When gage was repaired Novem-
ber 1, 1918, the inclined section below 2.6 feet was set incorrectly, the error
increasing with decrease in stage. Asall gage heights since that date and the
rating curve refer to gage as actually set, no errors from this source are introduced
into the records of discharge. Gage read by J. T. Hayes.

DisCHARGE MEASUREMENTS.—Made from single-span steel highway bridge at gage.

CHANNEL AND CONTROL.—Bed of channel composed of gravel which remains per-
manent for ordinary stages but shifts during big floods. Control is at a rock
ledge just below bridge. Formation of gravel bars changes control occasionally.

EXTREMES OF DISCHARGE.—Owing to erroneous extension of rating curve the dis
charge corresponding to maximum stages recorded for the years ending Septem
ber 30, 1915 to 1917 has been revised as follows:

Maximum stage recorded during year ending September 30, 1915, 11.0 feet at
4 p. m. December 25 (discharge, 4,000 second-feet); year ending September 30Q,
1916, 10.2 feet at 7 a. m. December 18 and 29 (discharge, 3,650 second-feet)
period October 1, 1916, to April 30, 1917, 15.9 feet at noon March 4 (discharge,
6,500 second-feet).

Maximum stage recorded October 29, 1918, to September 30, 1919, 11.0 feet
at 8 a. m. December 22 (discharge. 4,050 second-feet); minimum stage, 0.6 foot
at 6.30 p. m. September 18 and 7 a. m. and 6.30 p. m. September 19-20, 26-36
(discharge, 40 second-feet).

1 Figure published in Water-Supply Papers 383, 403, 433, and 453 is in error.
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Maximum stage recorded during year ending September 30, 1920, 14.6 feet at
8.30 a. m. April 2 (discharge, 5,950 second-feet); minimum stage, 0.55 foot at 7
a. m. and 5 p. m. October 2 (discharge, 34 second-feet).

1904-1909, 1914-1917, and 1918-1920: Maximum stage recorded, 17.3 feet
November 19, 1906 (discharge, 7,780 second-feet; discharge previously published
is in error); minimum discharge, 22 second-feet October 28 to November 2, 1904.

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

Diversions.—None.

REecuraTiON.—Negligible.

Accuracy.—Stage-discharge relation not permanent as floods cause changes in
gravel bars at the control; fairly permanent between shifts. Owing to erroneous
high-water extensions of rating curves, the records of discharge 1905 to 1909 and
December, 1914, to April, 1917, have been revised as shown in following tables.
Records for 1904 and January to November, 1914, not revised. Rating curve
used for revision of records for 1905 well defined between 60 and 3,500 second-
feet; curve used for 1906 well defined between 150 and 3,500 second-fect: curve
used January 1, 1907, to December 31, 1909, well defined between 70 and 3,500
second-feet; curve used January 21 to December 31, 1914, well defined between
45 and 600 second-feet; and extended above 600 second-feet parallel to curve
defined by high-water measurements made in 1920; curve used January 1 to
December 28, 1915, fairly well defined between 50 and 300 second-feet and
extended above 300 second-feet; curve used December 29, 1915, to April 30, 1917,
well definéd between 60 and 3,500 second-feet; curve used October 29, 1918,
to January 23, 1920, well defined between 77 and 3,500 second-feet; curve used
January 24 to September 30, 1920, well defined between 64 and 3,500 second-
feet and extended above 3,500 second-feet. Gage read to tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records good except for extremely low and high stages for which they are fair,

Discharge measurements of Valley River at Tomotla, N. C., during the years ending
Sept. 30, 1919 and 1920.

[Made by A. H. Condron.]

i
Gage Dis- Gage | Dis-
Date height. | charge. Date. hei; %t i charge Date. height. | charge.
e |
1918, Feet. | SecHt 1919 ‘ Feet. ! Sec.ft. 1920. Feet. | Sec.ft.
Oct. 30......... 4.60 1,130 {| Jan. 12........ 1.95 284 |) Jgn. 24.._..... 8.75 3,020
Nov. 1......0. 2.37 381 || Apr. 3....0.0 | 170| 233 Mar. 31000000 . 302 645
........ 1.30 3........1 1.70 | 232 || Apr. 4........ 2.53 490

NoTE.—See paragraph under “ Gage ” relative to datum of gage below 2.6 feet.

Daily discharge, in second-feet, of Valley River at Tomotla, N. C., for the periods July 1,
1904, to Dec. 81, 1909; Jan 21,1914, to Apr. 30,1917; and O(t 29,1918, to Sept. 30
1920.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. i Day. f July. | Aug. | Sept.

|

— B {
1 72 166 72 57 88 57 88 50
2.. 57 72 72 88 72 57 88 4
3.. 50 72 72 57 72 57 270 44
4.. 57 72 72 57 72 50 126 44
5 88 72 72 50 | 1,000 50 106 4“4
6 57 126 72 270 50 106 44
7.. 57 72 72 57 126 50 106 4“4
8.. 57 126 72 57 106 50 106 44
9. 106 88 57 50 88 50 88 44
10 72 88 57 50 88 50 ; gg 4“4
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Daily discharge, in second-feet, of Valley River at Tomotla, N. C., for the periods July 1,
1904, to Dec. 31, 1909; Jan. 21, 1914, to Apr. 30, 1917; and Oct. 29, 1918, to Sept. 30,
1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
44 22 192 118 100 290 218 398 192 350 118 R 138
44 22 192 118 118 290 218 | 335 169 320 118 118
44 44 388 118 118 260 218 275 169 205 100 118
44 44 169 118 138 | 230 192 245 148 205 100 118
44 298 138 180 230 192 218 148 158 100 118
44 57 270 230 380 230 218 218 128 260 100 100
44 44 217 230 290 | 205 218 | 305 128 205 118 100
38 | 44 169 180 638 205 275 275 128 158 2056 100
38 44 169 138 | 2,610 450 365 245 109 158 138 100
38 169 158 530 | 275 245 109 205 260 100
38 44 169 205 570 415 218 218 109 290 205 100
38 57 147 | 2,430 570 350 398 218 91 | 3,430 350 82
32 57 147 916 320 275 218 91 | 1,030 450 82
32 57 126 490 706 290 245 218 109 450 672 82
32 44 106 415 490 260 218 305 109 380 290 82
32 44 88 290 450 260 305 672 109 320 530 82
32 44 106 230 380 230 218 398 109 380 320 82
32 44 180 320 218 218 335 109 320 205 82
27 44 180 490 205 218 275 109 290 158 82
27 57 88 158 | 2,470 320 192 245 109 260 158 82
27 57 88 158 | 1,500 740 192 | 275 128 205 138 66
27 57 88 158 916 415 275 128 205 158 66
27 57 88 138 638 320 218 365 169 180 205 66
27 57 243 118 570 350 218 365 128 180 570 66
27 57 169 100 490 350 218 275 109 180 205 66
27 57 147 82 415 290 275 245 128 158 180 66
27 57 327 66 350 290 245 218 128 158 158 66
22 57 452 66 320 260 218 218 128 138 158 50
22 57 270 66 |....... 350 560 218 550 138 138 66
22 357 169 82 |eaueann 290 672 218 350 138 138 66
22 |....... 169 18 |....... 230 |....... 192 [....... 138 18 f.......

58 58 158 270 330 270 345 255 440 205 672 230
148 | 58 | 2,560 { 1,180 330 672 315 242 156 192 472 230
109 58 1,260 300 390 375 375 156 180 405 238

91 58 470 638 300 330 536 285 134 205 315 217

4 58 365 536 300 300 405 285 134 205 570

74 91 245 422 270 300 315 285 123 255 375 472

74 74 740 360 270 360 345 112 205 315 315

4 74 | 1,180 330 242 300 | 1,180 255 112 180 315 285
109 74 510 330 242 270 740 242 102 180 285 255
432 4 398 330 242 242 230 102 168 285 230
192 74 365 390 242 242 472 230 285 168 285 217
109 74 365 360 217 270 405 217 285 156 285 5

74 58 360 217 422 405 217 440 | 1,260 285 180

74 109 510 360 360 472 345 156 440 1 405 285 375
74 91 3685 390 270 316 145 285 345 255 375
74 74 880 11,590 217 360 300 t 145 285 345 230 672
74 74 808 { 1,030 217 300 134 604 315 230 536
74 128 510 740 192 300 285 ' 134 405 285 217 405
|

218 109 365 , . 472 192 300 285 | 180 285 255 230 375
148 91 335 l 472 242 330 285, 156 255 405 604

91 109 305 | 422 242 422 375 | 145 230 285 472 472
74 192 305 " 422 fooe...l 422 315 ‘[ 145 230 230 345 336
74 169 275 390 f....... 285.) 134 180 1,340

; 880 | 440 | 285
74 | 2750 3600000000 70 |....... o134 [l 345 | 255 ...
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Daily discharge, in second-feet, of Valley River at Tomotla, N. C., for the periods July 1,
1904, to Dec. 31, 1909; Jan. 21,1914, to Apr. 30, 1917; and Oct. 29, 1918, to Sept. 30,
1920—Continued. )

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

B | | ‘

‘ { :
604 | 205! 315| S808| 604 706| 322| 266| 740 | 266! 162 120
604 | 205 315) 672 | 570 952 322| 266, 672| 225) 140 130
604 205 285 | 638 | 536, 880! 238| 238, 412| 212| 140 140
536 | 192! 285| 604 | 472 844 238| 2041 204 | 1990| 120 140
604 | 192 315| 604 | 990 @ 844 | 212| 266 l 238 | 186 | 238 130
1,760 | 180 536 | 536 | 880 604 442, 238 238 186 151 120
952 | 168 | 405, 504| 808 536 | 442 382! 212| 174| 140 120
740 | 168 | 315| 472 | 672 442 | 204 | 204 [ 204| 162 120 120
604| 156 | 315| 472 604 536 | 294 266, 266 162| I11 120
472 156! 536 472 504 T4 | 266, 266 ‘ 238 | 140 102 111
405 | 156, 472 442 | 472 740 | 204 774, 266 174 102 151
345 | 1801 405 442 | 442, 706 266 | 442 412 322| 102 111
3156| 180 375 412 412, 604 | 238| 2941 3521 472| 111 102
300| 205| 345 412| 382 . 536 | 238 266 238 266 | 130 86
285 | 230! 375 412 322 } 412 | 04| 421 28] 252 199 86
285 | 230, 440 | 382! 204 382, 266 382, 238 | 199| 186 86
315| 230| 990| 412° 294! 352| 266| 204 | 2121 18| 212 86
536 | 1,140 | 672 | 412! 280 337 238 266 ' 212| 199 | 238 86
405 | 7,780 | 808 | 412 266 322 266 266' 238 | 188 | 174 86
345 | 1,760 | 604 | 504 | 266 322 | 266 | 238 238 186 | 140 86
315| 052| 570 | 4721 266 204 204 238; 212| 174 140 102
285 | 808! 536 472| 294 204! 294, 212| 212 162 266 294
285 | 672 | 472| 442 | 204 204| 604! 212| 204 212| 308 952
255 | 604 | 472 442 322] 280! 570! 212 266 | 140|. 252 322
255 | 570 440! 412| 352’ 266 536 212 294 | 199| 186 130

, i

20| 53| 440 | 412| 322| 322 382| 42| 238| 18| 140 120
230 | 504 | 536 | 412 | 294 | 266 352 | 294 | 238 | 162| 130 120
218 | 472 | 952 | 442 | 352 | 252| 322 266 212| 151 140 252
218 | 440 952 | 472 |....... 238 | 204| 238 | 42| 212| 140 337
205 | 405 808, 472|....... | 2 204 212| 266 352 120 . 199
205 |....... 880 | 504 |....... ' 322 f....... 504 L. 252 | 120 {...... .
18| 102| 186! 536 | 672! 322 3221 308| 174| 102 94 102
62| 174! 186 | 412| 472, 352 308| 204 162| 102] 102 102
15| 130| 174 | 367 | 412} 367 204| 280, 162, 130 102 111
140 | 120 162| 604| 337 | 367| 280 | 266| 280| 252| 111 120
212 102| 162| 88| 322 367, 322 204| 199| 186 | 120 225
140! 102 62| e04| 367! 322| 308! 26| 186| 212! 130 174
140| 102| 140] 36| 3221 308! 32| 536| 186 | 151 | 266 72
186 | 102( 186 442 204 204| 2521 412 1861 308 | 140 72
140 | 102| 412 382| 204 20| 2381 337| 162| 199 | 111 72
120 53| 2041 352] 352| =204 | 28| 308 | 151 352! 102 58
B 120 472| 9238 604 352| 672| 238 | 280 | 140| 199 111 58
120 s 120 | 204 | 2381 952| 352! 504 | 22| 252 | 162 174 102 58
Mo M| 212 225| 536 | 352 442| 22| 238 | 18 | 162 86 58
Mo 102| 18| 472| 472 382| 412 212 238! 18| 140 6 58
15 eeaannns 102 162 | 412 4721710 412 412 212 162 151 5 58
6ieeiaannnnnn. 102 162| 337| 4ar2| 70| 337 412! 212 162| 151 86 58
[ ¢ SOOI, 102 162| 322| 472| 604| 308 536| 212| 162| 151| 111 58
18 iiiaiannn. 102 199 204 412 472{ 308! 472 238 280 | 120 86 58
19 ... 102 174| 266 382 | 472| 672 42| 204| 199| 120 79 58
20, iiannns . 102 162| 238 332| 412 42| 367, 238| 18| 111 72 58
) S 94| 266, 212 337 382 442| 337 199! 140 102 86 58
22 .. 8 | 266 | 212| 337| 352| 442 308 186 120| 102| 225 58
23 8 | 740 | 412| 322| 322/1,260 ) 294 186 120 102| 308 58
U ieanaanns 02| 774! 352| 308| 322 |1,500| 266 | 212! 120| 111! 238 58
25 eeaaanaan 86| 472 | 322| 26| 322(1,180] 706 252| 120 111 130 58
26...... s 94! 308| 24| 280| 367| 740, 536 | 252| 120! 102| 266 58
Py SUURURR 1510 280 266| 308| 322 472{ 472| 252 | 120 102| 238 58
28 i iieeinanns 62| 2521 286 266 204| 412! 382 212 120 1| 120 58
2 U 1021 238! 204| 266 204! 382 337| 18| 102| 120 111 58
30, i, 102 225 {1,500 252 |....... 382 | 367! 199 | 102 102| 102 58
- DU 1024....... 774 204 |,...... 352 |....... 186 |....... 102 1021).......
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Daily discharge, in second-feet, of Valley River at Tomotla, N. C., for the periods July 1,
1904, to Dec. 31, 1909; Jan. 21, 1914, to Apr. 30, 1917; and Oct. 29, 1918, to Sept. 30,
1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. 3 Apr. | May. June.} July. | Aug. | Sept.
i

1908-9.
) 58 72 120 266 120 472 412 740 322 252 186 111
2 reeaeenaaaan 58 72 199 266 120 504 382 570 204 238 186 102
P, 58 72 94 174 120 504 367 367 672 238 186 102
[ S 58 86 86 225 120 412 352 294 | 1,540 238 252 102
s S ven 58 72 86 472 120 367 322 294 808 238 186 102
6. i 58 72 102 352 412 412 322 280 570 367 199 102
T eieanaanas 58 72 [ 1,890 280 382 536 412 266 472 880 186 102
| S 58 72 | 1,100 252 266 472 322 266 412 706 186 102
| D 65 72 672 238 472 382 308 204 952 604 186 102
100 i, 130 72 322 212 | 1,760 844 294 472 472 382 186 162
N, 72 72 162 199 740 | 1,260 280 280 | 42| 322 186 151
12 72 86 162 212 536 952 266 266 412 322 186 140
)& I 58 111 212 212 672 740 266 266 412 412 252 130
P 2 58 130 212 238 536 | 2,520 , 308 266 412 352 1. 266 120
b L T 58 102 186 322 | 2,110 | 1,380 “ 294 225 337 294 238 120
L 58 86 174 808 | 2,110 | 916 , 266 2121 204 2661 212 140
) ¥ 58 72 162 916 952 740 ¢ 23R 212 204 238 199 120
18t 58 72 174 570 672 472 ' 225 212 337 225 186 130
19, e 58 72 162 322 672 472 1 212 204 280 212 186 238
200 58 72 442 294 570 536 212 536 266 199 162 238
2l 58 72 212 4721 212 808 | 266 186 162 367
22, e 58 72 162 412 352 1,710 322 238 162 880
P2 N, 120 72 186 3521 280 | 1,260 352 536 162 706
b T, 94 72 162 294 . 266 952 412 252 140 604
b U, 72 72 162 604 . 266 672 4121 212 140 382
i F 72 72 162 880 | 266 472 412 199 140 174
27 140 79 174 808 | 266 442 472 186 120 102
- S 140 72 212 774 | 238 412 352 186 120 86
- S 111 79 151 570 337 367 204 186 120 86
30,0010 8| 72| 212 a2 ose| 322 26| 18| 130 86
22 S, Yo' P 322 412 1 ...... 322 |....... 186 120 |.......

1]
Day. Oct. | Nov.| Dec Day. Oct. | Nov.| Dec Day. Oct. | Nov. | Dec.
1€09.

86 86 86 151 {1 21.oiaiaa..s 120 |- 86 151
86 86 86 140 22............ 102 &6 140
86 86 86 672 1) 230.iniiinnnn 102 86 140
86 86 86 A72 || 24eeininian... 102 | 111 140
94 86 86 204 |} 250 iiiiiannns 102 | 102 140
102 86 86 212 || Weeeeiacennns 102 86 140
86 86 86 174 1 27.cenneannnn. 94 86 140
72 86 86 162 || 28..ievenennnn 86 86 140
72 86 86 162 || 29..cnunnnnn. 86 86 140
72 86 86 162 }| 30..eceeaannn. 86 86 162
3 S 86 [......| 151
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Dazly discharge, tn second-feet, of Valley River at Tomotla, N. C., for the periods July 1,
1904, to Dec. 81, 1909; Jan. 21, 1914, to Apr. 30, 1917; and Oct. 29, 1918, to Sept. 30,
1920—Continued.

Day. Oct. | Nov. | Dec. | Jan.| Feb., | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
214 590 157 78 54 65
204 590 157 78 107 54
184 397 157 78 72 54
175 302 78 72 72
166 224 290 85 65 72
194 224 224 78 65 65
268 204 349 140 54 54
224 194 214 100 54 60
184 279 194 78 54 100
175 246 184 78 54 157
214 194 166 78 54 148
690 175 157 78 60 107
447 214 140 78 60 85
314 434 140 92 72 235
2080 500 140 78 140 115
268 447 140 72 279 92
246 373 123 290 78
235 349 123 132 235 65
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Daily discharge, in second-fect, of Valley River at Tomotla, N. C., for the periods July 1,
1904, to Dec. 31, 1909; Jan. 21, 1914, 10 Apr. 30, 1917; and Oct. 29, 1918, to Sept. 30,

1920—Continued.

Day. Oct. | Nov. | Dec.| Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1915-16,
) . 202 98 107 595 385 262 225 1556 155 175 262 115
D eiiiaaaaas 136 82 98 520 | 2,130 550 225 155 145 155 288 155 -
3...... ceeeeees 98 82 98 | 460 970 520 275 155 165 155 238 125
L s 98 82 98 340 690 430 225 155 155 1556 225 115
[ 498 82 98 325 550 370 225 145 135 125 238 115
[ PP 262 82 98 385 490 340 225 135 200 115 200 105
Teeieeiaannn 126 75 98 490 430 385 250 135 225 125 200 95
| S .. 116 68 90 430 385 355 275 135 165 225 225 95
| 98 5 82 400 | 430 355 250 125 145 595 212 115
100 ceeeena.. 90 68 82 385 370 355 250 115 145 625 325 95
) ) 68 68 90 415 340 340 250 115 155 565 275 95
2 . 68 75 136 385 325 300 238 115 355 460 275 95
13........ PP 68 126 136 | 1,040 400 275 225 115 212 340 250 95
... ceeenan 75 1681 126 690 355 | 275| 2I2 1251 2381 300 238 95
) & 107 415 126 625 312 275 200 115 690 262 212 85
%‘; wverennsaeas 1(1;8 226 250 595 300 275 200 115 760 415 200 75
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-Daily discharge, in second-fect, of Valley River at Tomotla, N. C., for the periods July 1,
1904, to Dec. 31, 1909, Jan. 21, 1914, to Apr.30,1917; and Oct. 29, 1918, to Sept. 30,

1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.| May. | June. | July. | Aug. | Sept.
1918-19,
1 . 368| 198 | 306| 278 410| 220| 410| 140 188 98 84
2 316 1 136 | 154 98 4
. 278 1 131 | 140 91 77
4 2311 122| 126 84 77
5 231 109| 13t 77 77
220 | 106 | 266 77 7
320 | 106 | 220 77 64
514 | 106 { 200 77 58
396 | 106 | 198 77 52
303 | 106 | 158 91 52
254 91| 140 91 70
231 91| 131| 242 70
254 91 122 98 52
231 91| 114 91 52
200 106 | 106] 9t 52
198 | 106 | 106 91 52
198 | 109 | 140 77 52
188 91 | 209 77 46
178 91| 168 77 40
220 91| 158 70 40
188 91 | 140 98 77
178 91 | 122 98 64
178 98 | 122 77 52
1781 220 122 77 52
138 | 290| 114 77 52
158 | 454 | 131 7 40
154 | 439 106 77 40
40| 316! 106 64 10
158 | 484 98 98 40
| 1401 266 91| 114 40
o140 ... 91 98 [-oennn
40 91 168 149 448 275 736 448 171 122 122 260
341 49| 140| 149 448 | 246 (4,010 416 | 160 275 122 232
521 114 131| 131{ 512| 232!1,670| 400 171| 219 122 352
58| 103 | 119| 122 464| 2602440 352 206 131 109 246
52 91| 122 122 416 512 1,430 352 | 232 122, 106 232
64 91| 149| 140 400 | 432 {1,040 320 171} 140 | 106 232
58 84| 342| 168| 368 | 352 | 940 352| 160 131 | 106 206
50 77| 368] 290 320| 200 768 32| 150 122| 140 352
70 770 900| 382 290| 260| 76% | 305 140 122 | 208 368
54 771,440 | 303| 290| 260! 672, 290 140| 131 975 305
50 | 1491 54| 42| 275 | 275 608{ 260 | 140 | 171 | 1,080 275
14| 14| 410 178 | 260 | 448| 560 260 | 126 | 140 | 704 260
06| 106| 342| 178 320| 640 528 12| 122 160!1,190 | 1,230
14| 1065 469 | 178] 260 | 5i2; 464 305! 122} 130 | 1,940 640
91 106[ 368 | 178 232| 48] 448, 275 122| 130 ’ 2,030 560
98, 106| 329| 410 206| 48| 496! 275, 122| 160!1,120 480
138 106| 278| 670| 232(1,350| 512| 260| 119 150 905 400
106 981 242 | 454| 206 '800| 416 336 | 150 | 400 | 672 336
o1 91| 342| 355| 206 1,080 | 400; 290| 136 905, 592 305
91| 91| 318 303, 206 9751 3% 260 | 368| 704| 608 275
i ;

70 91|, 254 | 5290 182 7T04| 512 260, 275 | 448 | 560 246
158 91| 242| 514 768 592 400 | 232 | 194 | 384 | 640 232
544 84| 242 559 | 592 528 576 | 206 219 200 528 232
514 7 209 | 2,260 | 528 | 464 448 | 206 104 | 219 | 464 260
484 77| 158 (1,350 | 464 | 400 | 400 206 | 150 | 182 400 232
188 | 122| 158|1,150 | 384 | 528| 312| 260 136 | 160 | 352 219
188 | 114 158 975 | 352 | 400 | 544 | 206| 131 160, 320 182
168 | 106| 158 835| 320 704.| 512| 206| 12| 144 | 320 182
131 114 154| 704| 32011,350| 464 | 182} 131| 140 | 320 160
106 | 220 140| 592 |....... 835 | 400| 182| 122| 140| 29 160
98 I....... 40| 512 |....... 672 |...-... 182 fo...... 140 | 305 |...... .

|

NorE.—Discharge, January, 1905, to December, 1909, and December, 1914, to April, 1917, differsfrom
srecord published in previous water-supply papers, owing to revision of rating curves. See Accuracy.”
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Monthly discharge of Valley River at Tomotla, N. C., for the periods July 1, 1904, to Dec*
31, 1909; Jan. 19, 1914, to Apr. 30, 1917; and Oct. 29, 1918, to Sept. 30, 1920.

[Drainage aresa, 106 square miles.}

Discharge in second-feet.
Month. ——| Run-ofl in
: Per square | inches.
Maximum. | Minimum.| Mean. mi(}e i
1904.

y.... . 5
Jul, 126 50 65.6 0.619 0.71
August. 1,000 72 133 1.25 1.44
September........cocevvannn. . . 72 44 55.2 .521 .58
October. . .....o.coiiiiiiieanan. 44 22 32,9 .31 .36
November. [ TP 357 22 59.5 .56 .63
December. 452 88 181 .71 1,97
January... 2, 66 262 2.47 2,85
February.. 2,610 100 642 6. 06 6.31
March..... 740 205 312 2,94 3.39
April. 672 192 265 2. 50 2.79
May.. 672 192 281 2,65 3.06
June.. 550 91 154 1.45 1.62
July. 3,430 138 361 3.41 3,93
August ... 672 100 | 221 2.08 2.40
September 138 50 | 86.4 .815 .91

The Jear. . .eeeeeeeeeanneenidaneannn 3,430 22 | 236 223 30,22
1905-6 {
October. . .....coveeieiiieeiee e 432 58 102 . 962 .11
November.....o.ocoveeeneenaeeaasslonanann 192 58 | 85.2 .804 90
- 2, 560 128 502 4.74 5.46
1,590 242 514 4,85 5.59
360 192 250 2,36 2.
242 425 4.01 4.62
1,180 285 403 3. 4.24
375 134 204 1.92 2,21
1,100 102 310 2.92 3.26
1, 156 395 3.73 4.30
....... 672 217 322 3.04 3,50
....... 1,340 156 373 3.52 3.93
....... 2, 560 58 325 3.07 41,58
Ocbober. . v.oiiiiiii i i 1,760 206 442 4.17 4,81
7,780 156 663 6.25 6.97
990 285 521 4.92 5,67
808 382 4.56 5.26
990 266 449 4.24 4,42
952 225 480 4,53 5,22
604 212 321 3.03 3,38
774 212 306 2.89 3.33
740 212 297 2.80 3.12
472 140 211 1.99 2.29
308 102 160 1.51 1.74
952 86 168 1.58 1L.76
7,780 86 375 3.5¢ 47,97
October. . ovieronniiinnaanennnanand 212 86 123 1.16 1.34
November... eeena T4 102 253 2.39 2.67
December. .. 1, 500 140 323 3.05 3,52
January..... 952 252 432 4.08 4,70
February. 1,710 294 437 4.12 4.44
ch....... 1, 294 495 4.67 5.38
April..._.... 706 - 212 347 3.27 3.65

Y eeoeneenn 186 259 2.44 2.81
June......... 280 102 162 1.53 1.71
July......... 352 102 150 1.42 1.64
A | N 308 72 133 1.25 L4
September.....cvuveaceacneniennnnns 225 58 75.6 .713 0.80

The year 1,710 58 265 2.50 34.10
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Monthly discharge of Valley River at Tomotla, N. C., for the periods July 1, 1904, to Dec.
81, 1909; Jan. 19, 1914, to Apr. 80,1917, and Oct. 29, 1918, to Sept. 30, 1920.—Con.

Discharge in second-feet.

Month. Run-off in
. . Per square inches.
Maximum. | Minimum.| Mean. &h
" mile.
L076270) T 140 58 73.9 0.697 0.80
November. . 130 72 78.1 137 .82
December. 1,890 86 2.69 3.10
916 151 2.82 3.25
2,110 120 6.58 6.85
2, 520 294 676 6.38 7.36
952 212 316 2.98 3.32
1,710 212 463 4.37 5.04
1,540 266 452 4.26 475
880 186 308 2.91 3.36
266 120 178 1.68 1.94
880 86 203 1.92 2,14
2,520 58 334 3.15 2,73
42 72 130 1.23 1.42
111 86 87.4 .825 .92
872 86 1.93 2.2
140 78 104 . 981 .47
970 92 332 3.13 3.26
690 166 259 2.4 2.81
830 157 334 3.15 3.51
349 78 147 1.39 1.60
140 54 811 765 .85
290 54 9.9 848 L08
235 54 91.6 . 864 1.00
72 45 55.7 . 525 - 59
830 45 120 1.13 1.30
257 65 93.3 . .08
3,200 148 492 4.64 5.35
970 226 389 3.67 4,23
1,160 226 381 3.59 3.87
760 179 270 2.55 2.94
327 116 168 1.58 L78
620 98 166 1.56 1.80
314 68 105 .991 L1
725 68 143 1.35 1.56
136 56 73.7 .695 .80
400 46 78.3 739 .82
3,200 45 206 1.94 26. 52
498 68 138 1.30 1. 50
415 68 133 1.26 1. 40
3,200 82 422 3.98 4.59
1,040 325 458 4.32 4.98.
2,130 225 423 3.99 4.30-
550 175 304 2.87 3.31
275 155 210 1.98 2.21
795 95 191 1.80 2.08-
760 133 252 2.38 2.66
655 115 362 3.42 3.94
325 115 192 1.81 2.09
173 60 97.8 923 1.03
3,200 60 265 2.50 34. 09
165 60 81.4 . 768 .89
385 75 128 1.21 1.35.
1,000 135 231 2.18 2.51
1,360 225 541 5.10 5.88
2,490 250 740 6.98 7.27
1,000 250 448 4.23 4,72
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Monthly discharge of Valley River at Tomotla, N. C., for the periods July 1, 1904, to Dec.
31, 1909; Jan. 19, 1914, to Apr. 80, 1917; and Oct. 29, 1918, to Sept. 30, 1920.—Con.

Discharge in second-feet.
Month. Rmméi?g in
3 ini Per square .
Maximum. | Minimum. Mean. mile,
1918-19. .

798 9.10 1.01
106 178 1.68 1.87
122 395 3.73 4,30
220 441 4.16 4.80
209 355 3.35 3.49
220 47 3.93 4.53
140 247 2.33 2.60
140 231 2.18 2,51

91 162 1.53 171

91 143 1.35 1.56

64 90. 5 L8564 .98

40 57.3 . 541 .60°

34 135 1,27 1,46

kick 104 .981 1.09
119 307 2.90 3.84
122 487 4,59 5.29
182 354 3.15 3.40
232 5587 5.25 6.05
384 832 7.85 8,76
182 288 2.72 3.14
119 163 1.54 1,72
122 226 2,13 2. 46
106 563 5.31 6.12
160 322 3.04 3.39

34 | 362 3.42 46,22

NOTTELY RIVER NEAR RANGER, N. C.

LocatioN.—At highway bridge half a mile downstream from Ranger, Cherokee County,
which is on Louisville & Nashville Railroad, 74 miles from Murphy, N. C., and
8 miles upstream from Hiwassee River, to which Nottely River is tributary.

DRAINAGE AREA.—272 square miles.

Recorps AvArLABLE.—February 16, 1901, to December 31, 1905; January 22, 1914,
to April 30, 1917; October 20, 1918, to September 30, 1920.

Gaae.—Chain gage fastened to middle of downstream side of steel bridge; installed
October 28, 1918. Gage used 1901-1905 was a graduated staff spiked to bent of
old wooden bridge which was burned in 1913 and later was replaced by a modern
steel bridge. Gage used January 22, 1914, to April 30, 1917, and October 20-27,
1918, was a new rod fastened to a birch tree, 75 feet upstream from bridge. All
three gages referred to same datum. Gage read by A. D. Kilpatrick.

DISCHARGE MEASUREMENTS.—Made from downstream side of the bridge. Measuring
section is poor and uneven, and current somewhat erratic, necessitating very
careful measurements.

CHANNEL AND CONTROL.—Bed composed of boulders, gravel, and sand; permanent.
Right bank high; left bank subject to overflow beyond bridge end at stages above
18 feet. Control is formed by a low shoal about 300 feet downstream from gage;
permanent.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year ending September
30, 1919, 19.5 feet at 10 p. m. December 22, 1918 (discharge, not determined);
minimum stage recorded, 2.58 feet at 7 a. m. and 4 p. m. September 29, 1919
(discharge, 170 second-feet).

Maximum stage recorded during year ending September 30, 1920, 20.0 feet
at 10 a. m. April 2, 1920 (discharge not determined); minimum stage recorded,
2.53 feet at 4 p. m. October 2, 1919 (discharge, 160 second-feet).
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1901-1905, 1914-1917, and 1918-1920: Maximum stage recorded, 21.0 feet
February 28, 1902 (discharge not determined); minimum stage recorded, 2.1 feet
July 2 and 3, August 9, September 9-11, 14-16, 29-30 and October 1-4, 1914
(discharge, 89 second-feet).

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

DiversioNs.-—None.

REecuLaTiON.—The operation of small mills upstream may cause slight diurnal fluc-
tuation, but not enough to affect accuracy of determinations.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating curve
fairly well defined from 150 to 2,200 second-feet; extended above 2,200 second-
feet. Gage read to tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records for stages below 2,500 sec-
ond-feet fairly good, for those above, only fair.

Discharge measurements of Nottely River near Ranger, N. C., during the years ending
Sept. 30, 1919 and 1920.

[Made by A. H. Condron.}

Gage | Dis- Gage | Dis- || Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
1918. Feet. | Secft Feet. | Sec.ft.
Oct. 19........ 4.60 7: 3.83 477
g 4.60 739 7.5¢ 1,910
4.55 727 6.38 [ 1,380
5.73 | 1,160
5.28 994

Daily discharge, in second-feet, of Nottely River near Ranger, N. C., for the years ending
Sept. 30, 1919 and 1920.

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

1918-19.
54 778 418 448 338 338

778 418 508 ( .313 217

540 | 390 276 184
540 | 390 | 1,210 184
574 | 338 | ‘744! 228 184

540 1 540 252 184
508 642 390 240 174
508 812 364 418 174
448 540 338 174

880
“48 [....... 313 418 J.......
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Daily discharge, in second-feet, of Nottely River near Ranger, N. C., jor the years ending
Sept. 30, 1919 and 1920—Continued.

. 1
Day. Oct. | Nov. Dec.‘ Jan. | Feb.| Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1919-20.
264 338, 313 642 540 | 1,570 812 574 390 338 676 «
390 288 313 608 508 | 6,100 778 608 418 338 574
276 264 300 | 1,030 478 | 2,650 812 642 478 313 508
276 228 ' 300 | 3,200 508 | 4,850 744 744 540 300 574
264 228 | 288 | 1,570 | 1,290 | 2,300 710 778 418 288 478
252 | 288| 300(1,180 | 574 (1,830 |1,030| 778! 418 313 676 .
240 364 . 338 954 508 { 1,450 880 642 418 313 540
217 676+ 364 812 608 | 1,410 | 1,100 540 364 364 540 -
217 | 3,900 1 418 744 574 | 1,490 812 508 364 846 | 1,330
206 | 3,550 | 418 | 710 | 574 | 1,410| 778 | 478\ 364)2,100| 1,570
195 | 1,250 390 676 608 | 1,250 744 478 418 | 1,920 744
418 338 676 1 1,140 954 710 478 418 | 1,450 608 -
478 676 313 744 { 1,570 | 1,140 | 1,100 418 364 | 2, 1,330
338 744 313 676 | 1,140 | 1,250 880 418 338 | 2,100 676
313 608 364 574 880 | 1,030 812 448 418 | 2, 608 -
300 540 448 540 778 954 744 448 676 | 2,100 508
276 508 991 1,060 991 676 478 574 | 2, 508 -
264 478 540 540 917 991 710 508 | 1,450 | 1,570 478 -
264 478 478 540 1 1,290 917 812 478 1 1,610 | 1, 478 -
252 448 418 508 : 1,410 8 T4 880 | 1,100 | 1,700 478 -
240 | 418 390 | 478 (1,060 1,740 | 676| 676 | 846 1,530 448 .
240 390 418 | 1,450 917 | 1,140 676 | 1,030 676 | 1,450 418
206 338 448 917 846 | 1,030 778 508 | 1,030 418 -
195 313 | 2,800 744 778 954 676 676 478 954 418
195 300 | 1,740 676 T4 642 676 540 448 812 390
26.0tinnnnn. 313 | 184| 288]2,400 | 642 11,450 | 1,100 | 954 48| 718 418
276 184 338 | 1,780 608 | 1,100 | 1,200 744 478 418 744 338
276 174 338 | 1,650 540 | 2 99 710 448 364 846 390 +
264 174 313 | 1,410 608 | 2,550 917 676 540 313 744 390
264 540 313 | 1,060 |....... 1,570 846 676 418 338 608 418
252 |....... 313 | 744 |....... 1,180 |....... 642 |....... 338 540 |........

Monthly discharge of Nottely River near Ranger, N. C., for the years ending Sept. 30,

1919 and 1920.

[Drainage area, 272 square miles.]

Discharge in second-feet.
Month. Runoff in
. Persquare| BChes
Maximum. | Minimum. | Mean. ey
1918-19.

OCtoDer 20-31. ... oee it 5,100 184 1,280 4.71 2.105
November. .. 1, 250 276 529 1.94 2.16-
December. . 6,300 313 1,040 3.82 4,40

2,350 574 961 3.53 4.07

2,100 540 866 3.18 3.31
2,550 642 1,060 3.90 4,50~

1, 450 574 760 2.79 3.11

2,150 448 659 2.42 2.79

1,030 313 481 .77 1.98

2,250 313 587 2.16 2.49
880 ! 228 336 1.24 143

478 | 174 223 .820 .91

1,250 t 164 300 1.10 127

540. | 174 368 1,35 1.51
3,900 | 228 657 2.42 2,79+

2, 800 288 735 2.70 .11

3,200 478 832 3.06 3.30

2,550 478 1,020 3.75 4.32

6,100 642 1,540 5.66 6.32
1,100 | 642 9 2,86 3.804
1,030 : 418 581 2,14 2.39+
1,610 | 313 538 1.98 2.28~

2,800 288 1,140 4.19 4.83
1,570 338 8 2.20 2,46
6,100 164 749 2.75 37.88~

i !
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TOCCOA RIVER NEAR DIAL, GA.

TLocaTioN.—2,600 feet above Shallow Ford, 1 mile above Stanley Creek, 24 miles
below Big Creek, 34 miles below Noontootley Creek, 4 miles northwest of Dial,
Fannin County, and 12 miles by river above gaging station at Morganton.

DRAINAGE AREA.—175 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1920. Records were ob-
tained at Butts Bridge, about 2 miles above Dial, May 17, 1907, to June 30, 1908.

Gage.—Bristol water-stage recorder. Sea-level elevation of auxiliary staff gage,
1,781.13 feet.

DISCHARGE MEASUREMENTS.——Made from cable 1,000 feet upstream from gage.

CHANNEL AND CONTROL.—Bed of stream consists of gravel and boulders; fairly smooth.
Left bank subject to overflow at a stage of about 12 feet. Control is formed by
the head of rapids just below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum mean daily stage during year ending Septem-
ber 30, 1919, 7.60 feet December 22 (discharge, 6,080 second-feet); minimum
stage, mean from water-stage recorder 0.75 foot October 6-8, 16, and 18 (discharge,
125 second-feet).

Maximum stage during year ending September 30, 1920, 7.20 feet at 7 a. m.
April 2 (discharge, 5,560 second-feet); minimum mean daily stage, 0.80 foot
October 1 and 2 (discharge, 135 second-feet).

1913-1920: Maximum stage recorded, 10.0 feet at 6 p. m. July 9, 1916 (dis-
charge, 9,200 second-feet); minimum stage, 0.55 foot October 13, 29, and 30, 1914
(discharge, 109 second-feet).

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

REeauraTION.—There are slight diurnal fluctuations owing to operation of small mills
upstream.

Accuracy.—Recent discharge measurements indicate a change in the rating curve
used for 1918 below 1,500 second-feet. Curve is well defined below 3,500 second-
feet. Gage-height record is obtained from a recording gage which is checked
daily with staff gage readings. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good except those for November
and December, 1918, which are fair.

CooPERATION.—Gage-height record furnished by Tennessee Power Co.

The following discharge measurement was made by A. H. Condron:
June 13, 1919: Gage height, 1.60 feet; discharge, 398 second-feet.



TENNESSEE RIVER BASIN.

235

Daily discharge, in second-feet, of Toccoa River near Dial, Ga., for the years ending Sept,
30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. ! May. | June. | July. | Aug. | Sept.
1918-19, !

140 850 475 | 1,430 714 915 791 767 461 320 324 260

135 670 448 | 2,040 7! 850 767 575 439 314 310 251

135 580 430 | 1,650 791 791 755 530 425 310 296 245

135 525 | . 413 | 1,300 755 773 791 515 425 306 286 230

127 479 401 | 1,140 725 | 1,840 725 515 425 497 300 224

[ S .| 125 452 380 | 999 686 | 1,290 686 626 425 915 324 215
T eieeaaaaaa 125 425 385 915 670 | 1,040 676 | 2,050 405 506 324 200
- R .en 125 393 381 863 643 | 1,570 648 | 1,490 398 417 310 185
| I, 129 381 381 830 659 | 1,620 626 | 1,030 398 389 260 185
10.eoeeiaiaanns 135 381 401 798 615 | 1,240 811 397 385 251 185
131 377 443 : 773 590 | 1,060 | 1,620 785 385 345 254 317

131 345 393 | 743 605 985 850 720 385 314 282 254

140 338 405 | 725 | 1,300 929 743 755 385 353 260 185

135 324 | 1,510 714 | 1,100 863 705 698 385 353 479 185

129 306 | 1,310 686 850 | 896 761 639 385 328 303 178

125 595 | 1,800 670 773 | 1,050 | 1,200 626 425 303 251 172

129 626 | 1,110 | 1,160 708 1 1,120 902 620 448 328 239 172

125 525' 870 882 670 | "985 791 615 | .443 328 227 162

129 448 755 755 643 950 797 615 385 456 224 172

212 425 767 714 773 877 714 665 361 401 221 185

1 N, 165 413 | 2,500 681 773 837 686 600 377 377 338 178
22 il 138 393 | 6,080 681 | 2,020 818 670 5756 353 452 314 172
b S, 1 385 | 2,060 670 | 1,220 773 565 393 373 254 172
b S .. 479 397 | 1,780 | 1,060 957 755 615 540 575 334 328 165
D F N 520 385 | 1,570 | 1,3 1,160 725 714 530 615 425 338 160
B.oiiiinnannns 870 360 | 1,370 | 1,410 999 837 605 530 626 497 245 158
b1 OO, 353 | 1,220 | 1,100 896 | 1,680 570 515 479 328 236 148
b T, 798 | 1,100 | 1,120 925 896 | 1,120 565 506 405 306 230 142
29, i, 3,570 659 | 1,110 863 |....... 950 570 497 385 289 257 140
30.iiirenninnnn 2,690 85 877 570 492 385 286 369 135
1 D, 1, L5 7 470 f....... 282 282 |.......

1919-20

) PO [ 135 209 282 345 615 565 | 2,020 896 615 452 425 850
2eiiiaineas 135 280 260 317 575 545 | 4,160 915 804 488 385 936
[ J . 233 221 245 303 | 1,350 545 1 2,240 | 1,030 659 545 328 992
L T, 212 239 303 | 1,930 902 | 2,720 882 725 470 310 818
Seveinan —————- 172 212 233 | 282 {1,300 | 1,220 | 1,960 | 1,340 | 792 | 425! 310 818
172 200 260 317 | 1,010 773 | 1,500 | 1,240 670 448 310 725

175 191 470 369 876 670 | 1,460 | 1,360 615 470 310 681

160 185 | 1,400 438 785 615 | 1,310 915 590 425 530 985

230 185 | 4,280 492 725 600 | 1 863 565 385 11,040 | 1,680

191 218 | 1,930 425 703 590 | 1,460 818 545 397 | 1,830 l 360

178 470 | 1,060 385 670 605 { 1,310 785 540 425 | 1,760 964

180 540 T3 365 670 957 | 1,370 Kt 530 405 | 1,540 902

194 393 708 345 708 | 1,000 | 1,280 (1,120 315 365 | 1,510 915

185 314 714 331 670 791 {1,130 492 365 | 3,330 773

182 275 8565 328 653 703 1 1,080 479 448 | 2,900 725

215 260 550 515 615 805 | 1,260 773 470 502 | 2,160 698

221 251 540 626 626 | 1,030 | 1,120 743 474 506 | 1,800 708

215 248 515 466 653 870 | 1,040 915 479 530 | 1,680 615

185 242 530 417 631 | 1,200 | 1,000 882 502 | 1,370 | 2,250 615

1780 227 470| 393 | 670 1,000 [1,120 | 818! 654 | 831 2,570 615

185 221 467 425. 514 915 | 1,280 798 590 540 | 1,680 600

515 215 452 425 | 1,220 817 | 1,090 756 492 565 | 1,500 590

605 209 448 457 964 755 | 1,010 25 615 474 | 1,310 580

448 206 425 | 1,530 863 725 985 725 565 405 | 1,140 642

275 239 385 | 1,330 725 791 950 811 492 393 | 1,060 590

2Beeereiennnaa 248 282 369 | 1,690 686 | 1,200 | 1,160 785 461 369 985 565
b/ S, 230 286 365 | 1,340 605 889 | 1,240 725 470 345 | 1,120 545
221 | 263 | 3531, 580 | 1,570 | 1,070 | 737 | 615 | 345 | 985 535

215 357 345 580 | 1,880 985 688 615 345 896 526

2 377 331 731 ....... 1,280 943 659 470 345 863 515

2]:5 ceeee-o| 328 659 |....... 1,200 |....... 615 |....... 338 850 |..... ..

Nom.—(}ﬁfe-hemhtrecord for July 17-23,.1920, lost; dlschargs estimated by comparison with records

for Taceqs;

vermesr Morganton.,

22026—24—wsp 503——16
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Monthly discharge of Toccoa River mear Dial, Ga., for years ending Sept. 30, 1919 and
1920.

[Drainage area, 175 square miles.}

Discharge in second-feet.
e Run-off in
Month. Per square inches.
Maximum. | Minimum. | Mean. =
1918-19. )
October. . .. 3,570 125 453 2.59 2.99
November 1,100 306 481 2,75 3.07
December 6,080 381 1,110 6.33 7.30
January. . 2,040 670 985 5.63 6.49
February. .. 2,020 390 854 4.65 4.84
March...... ettt aaaanaa 1,840 725 1,030 5.88 6.78
April. i iiiciiiieeans 1,620 565 752 4.30 4.80
2 R 2,050 470 695 3.97 4,58
JUne . L e 626 353 426 2.43 2.71
July...... 915 282 382 2.18 2.51
August 479 221 288 1.65 1.90
September 317 135 191 1.09 1.22
The Fear. ... .uueueeiricaiaaeaanann 6,080 125 637 3.64 49.19
1919-20.
October.. ... . it 605 135 229 1.31 1.51
November.. [N 540 185 267 1.53 L71
December . 4,280 233 655 3.74 4,31
January.. 1,690 282 588 3.36 3.87
February. 1,930 515 799 4,57 4.9
March.... 1,880 545 906 5.18 5.97
April. .. 4,160 943 1,430 8.17 9,12
e 1, 615 5 4.94 5.70
JUIe. .o aaeas 461 570 3.26 3.64
B 0] 1,370 338 475 2.71 3.12
August. ... i 3,330 310 1,290 7.37 8. 50
September... ... ... oiioiiiiiiiiiiiiaan 1,680 515 769 4.40 4.91
The year...cooeeiioiiiiiannaaaan 4,280 135 736 4.21 57.29

TOCCOA RIVER NEAR MORGANTON. GA.

Locarion.—At highway bridge on road from Blue Ridge, Ga., to Morganton, half a
mile downstream from mouth of Star Creek, 2 miles west of Morganton post office,
Fannin County, 4 miles east of Blue Ridge, 12 miles downstream from Dial gaging
station, 14 miles upstream from Georgia-Tennessee State line at Copperhill,
Tenn., and 28 miles upstream from gaging station on Ocoee River at Emf, Tenn.
At State line name of river is changed from Toccoa to Ocoee.

DRAINAGE AREA.—231 square miles (measured on topographic maps).

Recorps avarLasLe.—November 25, 1898, to March 31, 1903, and April 1, 1913, to
September 30, 1920. Records 1898 to 1903 published in Water-Supply Paper
197, under ‘“Toccoa River near Blue Ridge, Ga.”

GAGE.—Bristol water-stage recorder on right bank 200 feet downstream from bridge
and 150 feet downstream from the old vertical staff which was used from 1898 to
1903. Zeros of both gages, 1,544.5 feet above sea level but on account of the
slope in water surface, the readings of the two gages do not agree for all stages.
The water-stage recorder was insatalled in 1914 (exact date not recorded). A rod
gage has been placed at site of automatic gage. Observer visits gage every day
and checks record sheet with rod reading.

DisCHARGE MEASUREMENTs —Made from cable 1,800 feet downstream from gage.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. Banks high; left
bank subject to overflow at about gage height of 15 feet; right bank is not sub-
ject to overflow. Low-water control is a low shoal or riffle just below gage; high-
water control is combination of shoals and banks. Control subject to small shifts
at low stages.
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EXTREMES OF DISCHARGE.—Maximum mean daily stage during year ending Sep-
tember 30, 1919, 8.3 feet December 22 (discharge, 6,370 second-feet); minimum
mean daily stage, 2.37 feet October 11 (discharge, 214 second-feet).

Maximum mean daily stage during year ending September 30, 1920, 11.9 feet
April 2 (discharge, 12,100 second-feet); minimum stage, mean from water-stage
recorder, 2.37 feet October 1 (discharge, 214 second-feet).

1913-1920: Maximum stage recorded, 13.0 feet at 9 p. m. July 9, 1916 (discharge,
13,900 second-feet); minimum stage, 1.8 feet September 10, 14-17, 29, 30, and
October 1, 1914 (discharge, 129 second-feet).

RecuratioNn.—Slight diurnal fluctuations probably caused by operation of small
mills upstream.

Accuracy.—Stage-discharge relation practically permanent during years ending
September 30, 1919 and 1920. Rating curve well defined between 200 and 3,000
second-feet; extended above 3,000 second-feet. The gage-height record is ob-
tained from a recording gage which is checked daily with staff gage readings.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records good below stages of 3,500 second-feet.

CooPERATION.—Gage-height record furnished by Tennessee Power Co.

The following discharge measurement was made by A. H. Condron:
June 13, 1919: Gage height, 3.00 feet; discharge, 479 second-feet.

Daily discharge, in second-feet, of Toccoa River near Morganton, Ga., for the years
ending Sept. 30, 1919 and 1920.

i ]
Day. Oct. | Nov. t Dec. | Jan. Feb.} Mar. | Apr. | May. | June. | July. | Aug. | Sept.
: | — -
’ -
191819, |
. 680 914 | 1,080 956 998 552 440 390 346
470 900 | 1,030 914 765 541 426 480 308
980 935 970 900 713 520 408 398 308
460 935 940 949 700 520 403 376
320 817 | 1,960 900 670 31 398 362 288
190 | 71811,550 | 844 | 758 | 530 |1,660| 372 276
130 [ 765]1,260 | 830 2,20 | 530| 746 398 272
120 817 1 1,720 817 | 1,630 330 652 381
040 817 | 2,200 784 | 1,190 530 552 349 | 264
984 | 765 1,520 977 {1,030 | 520| 505| 349 268
942 | 765 | 1,340 | 1,560 | 970 | 520 | 495| 340 260
928 760 | 1,230 | 1,080 865 480 505 421 568
900 | 1,530 | 1,190 956 | 907 465 495 376 268
865 | 1,420 { 1,150 | o844 | 455 | 495| 336 266
837 | 1,040 | 1,120 | 1,110 798 460 490 784 256
817 970 | 1,150 | 1,410 765 460 430 358 250
1,290 | 900 | 1,340 | 1,120 | 758 | 629 | 412| 340 246
1,120 | 851 (1,190 | 991 | 732 | 30| 525| 324 239
970 830 | 1,1 921 706 634 | 1,150 308 239
886 1, 791 | 460 260
1 700 440 640 296 260
670 | 505! 525 670 256
652 490 640 362 246
652 618 465 394 242
640 784 390 440 236
640 720 886 435 232
607 | 851 505 | 316 228
596 552 450 300 225
585 552 426 304 222
5 475 403 218
558 |oueennn 430 421 .o
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Daily discharge, in second-feet, of Toccoa River mear Morganton, Ga., for the years
ending Scpt. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Deec. | Jan. | Feb.| Mar. | Apr. [ May. I June. | July. | Aug. | Sept.
236 | 412 40 694 | 1,790 | 1,120 | 810 624! 450 | 1,120
412 354 416 752 670 (12,100 | 1,080 778 585 563 970
304 332 408 798 652 | 3,010 | 1,310 866 739 465 | 1,340
292 324 403 | 2,740 629 | 5,810 | 1,140 858 720 450 | 1,060
272 320 3081620/ 1,340 | 2,700 | 1,100 | 1,040 | 585 | 390 | 1,030
256 320 403 | 1,290 970 | 2,160 | 1,680 879 563 435 977
253 426 430 { 1,130 844 | 2,060 | 1,260 817 607 430 900
250 758 618 i 1,030 772 | 1,960 | 1,230 796 580 421 858
216 16,610 | 580 '949| 732 |1,840)1,120| 758| 541 1,490 | 1,360
242 | 3,430 | 580 | 900{ 706 [ 1,840 | 1,040 | 700 | 505 (1,740 | 1,760
38511, 552 907 688 893 998 688 580 | 2,140 | 1,220
580 | 1,070 465 844 798 817 970 670 590 1,550 | 1,130
558 858 440 | 1,000 | 1,340 | 1,590 | 1,450 664 558 | 1,490 | 1,200
03| 970} 430 | 'S30| 1,040 { 1,560 | 1,180 | 646 | 541 | 5090 | 1,080
354 780 412 798 907 4 1,380 | 1,070 640 525 | 3,650 970
324 690 445 772 865 | 1,330 | 1,040 607 798 | 2,470 935
316 650 936 720 | 1,470 | 1,430 970 624 664 | 2,200 907
304 612 618 726 | 1,040 | 1,380 942 624 688 | 1,720 865
296 602 552 720 {1,270 1 1,260 | 1,180 670 | 1,620 ( 1,840 830
292 618 525 694 | 1,420 | 1,230 | 1,060 732 | 1,040 | 4,770 817
a 280 574 563 676 11,140 | 1,780 | 1,010 879 700 | 1,930 784
b SO 308 276 563 558 | 1,250 | 1,040 | 1,350 977 688 726 | 2,060 765
< I 1,100 272 525 541 | 1,260 977 11,280 942 670 618 | 1,630 726
Mo ........| 886 272 510 { 1,680 998 935 | 1,190 914 784 574 | 1,450 706
B oo 412 268 480 | 1,740 | 879 | 803 | 1,130 1,040 | 670 | 541 1,330 824
2. 340 376 | 470 | 1,790 830 | 1,660 | 1,260 } 1,080 629 525 | 1,230 726,
. 308 367 . 465 | 1,730 760 | 1,120 | 1,570 942 585 515 { 1,160 726
3. 284 | 304 | 460 | 1,330 | 720 | 1,330 | 1,420 | 1,070 | 574 | 500 | 1,260 694
29 272 | 2021 455 | 1,080 | 732 (2,560 | 1,200 | 886 | 956 | 485 | 1,130 676
30. 264 784 435 ! 1, 865 640 470 | 1,080 670
3. 260 |....... | 426 1,340 837 |oeennnn 460 | 1,060 |.......
i

Monthly discharge of Toccoa River mear Morganton, Ga., for the years ending Sept.
30, 1919 and 1920.

[Drainage area, 231 square miles.]

Discharge in second-feet.
Run-off in
Month. . - Persquare | inches.
Maximum. | Minimum. Mean. ‘mile.
4,210 214 577 2. 50 2.88
1,200 362 545 2.36 2.83
6,370 398 1,220 5.28 6.09
2,470 817 1,210 5.24 6.04
2,430 760 1,070 4.63 4,82
2,200 900 1,240 5.37 6.19:
1, 560 720 919 3.98 | 4.4
2,260 558 830 3.59 4.14
851 440 546 2.36 2.63
1,660 390 564 2.4 2.81
784 296 389 1.68 1.94
368 218 270 1.17 1.30
6,370 214 780 3.38 45.91
1,100 214 317 1.37 1,58
784 242 336 1.45 1.62
6,610 320 869 3.76 4.34
1,790 398 739 3.20 3.69-
2,740 676 970 4.20 4.53
2, 560 629 1,080 4.87 5.38
12,100 817 2,050 8.88 9.91
1,680 837 1,080 4.67 5.38
1,040 574 731 3.17 3.54
1,620 460 638 . 76 3.18
5,090 390 1,580 6.84 7.89
1,760 670 954 4,13 4.61
12,100 214 944 4,08 55.75
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)

OCOEE RIVER AT COPPER HILL, TENN.

LocaTtioN.—At highway bridge in Copper Hill, Polk County, half a mile above mouth
of Fightingtown Creek,

DRAINAGE AREA.—374 square miles, .

REecorps avarnasie.—March 21, 1903, to December 31, 1913, and October 1, 1918,
to September 30, 1920.

Gaae.—Chain gage attached to upstream side of bridge. Read by L. Curran.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. .

CHANNEL AND CONTROL.—Bed of stream is not permanent at gage. Control is prac~
tically permanent.

EXTREMES OF sTAGE.—Maximum stage recorded during year ending September 36
1919, 7.15 feet at 5 a. m. December 22, minimum stage, 0.72 foot at 5 p. m. Sep-
tember 28.

Maximum stage recorded during year ending September 30, 1920, 11.74 feet at
5a.m. April 2; minimum stage, 0.72 foot October 2.
1903-1913 and 1919-20: Maximum stage recorded, 18.5 feet November 19, 1906,

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

RecuraTioN.—There is a slight diurnal fluctuation during extremely low stages
caused by operation of a few small water plants above gage.

Data inadequate for determination of discharge.
No discharge measurements were made at this station during the year.

Daily gage height, in second-feet, of Ococe River at Copper Hill, Tenn., for the years ending
- Sept. 80, 1919 and 1520.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
235 150 265! 206 240| 220| 256! 148} 1.34| 1L.21 112
1.95| 1.45| 400 202 228 2.15( 201 L46{ 1.30| 1.37 1.08
1.70 | 1.40| 3.60| 202! 222 210 1.8 | L42| 1L24| L15 1.08
1.56 | 1.34( 290 2.32| 214 2.11| L77| 1.42) L2565 L15 R -
1.48( 131 260 201 3.50 | 218 1.74 | 1.44| 1.55{ 1.14 -96
1.44| 1.30 ] 245| 1.96 3.38| 218 1.76 | 1.40 | 2.00| 1.12 -9
1.32| 1.25| 232 1.90| 272 250 | 2.42| 134 L94| 118 -9
1.22| 1.22] 230 195 271} 1.94| 2.8 | 1.35| 1L61| L20 -0
.25 1.25] 224 192 3.98| 192 2.46| 1.36| 1.68| 1.10. 8% -
.20 1.28( 212 1.88| 3.10 1.90| 224 | 1.45| 1.54| 1.06 R ]
1.20| 1.48) 2.00| 181 2.34| 298| 206 1.38} 1.48| 1.10 .98
1.15| 1.42{ 202 1.80: 261 { 230 200] 1.30+ 136 1.58 1.2
1.15| 1.38 | L97| 246 | 2.52| 202| 195! 1.27| 1.31| 1.18 -8k
112 232 195 3.00! 248| 201 205! 1.27| 1.41| 110 -
107 290 1.95! 232 238| 1.98( 1.96] 1.24 1.36| 1.98 -8
1.45| 290 1.90) 212 2.42| 1.94| 1.82; 1.27| 126 1.10 -8
1.92| 255 238 202 255 1.92| 191 1.28¢ 124 1.02 -8
1.78 | 212 255 2.00| 258 | 1.8 ] 1..76| 1.8 | 1.61 .96 -8
1.48] 1.88| 216! 1.90| 2.36| 1L.78| 171 | 14| 128 .94 -8
1.38] 1.78 | 206 1.9t 231 208 L98| 1.30( 145 .94 -85
1.28| 295 1.98) 240! 2.25{( 201 1.78| 1.28| 1.55( 1.04 -8
1.30 | 7.08( 1.95| 3.65| 2.20( 198 1.72} 141 132 1.54 -8
1.26 | 400} 3.00 3.20| 2.16] 1.94| 1.70} 130} 1.82| 1.12 -88
1.25 | 3.40 | 2.75| 2.58) 2.12| 1.92| Le6 1.76| 1.30 | 1.38 -8
1.26| 3.05| 238! 290 210 1.8 ( 1.64| 191 1.25| 125 -8
.21 275 3.85| 265| 2.05| 1.78| 1.67| 240 | 1.65| 1.08 -88
.20 250 276 242 2.8 1.8 1.60{ 200 138} 1.00 -2
2.60| 238| 2.48( 232 2.75| 1.8 | 1.54| 1L.71| 126 .97 -7
210 2.24| 2.32 2,361 1.85 ] 1.56 | 1.68| 1.20| 1L.11 =
1.65| 212 2.20 230 1.8 | 1.54] 1.4 116 1.51 &

....... 2.08| 215 2226 . ... L8211 ... 1181 1.86 fieeuun
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Daily gage height, in second-feet, of Ocoee River at Copper Hill, Tenn., for the years ending
Sept. 80, 1919 and 1920—Continued.

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

0.87| 12| 110] 176| res| a02| 232| 17| 1.39] 1.20| 208

110| 112 1.10| L74| 1.67| 9.07] 22| 175 | L44| 1L30| 1.90

98! 1.10) 1006 232 1.65| 430| 245/ 1.82| 158 1.16| 235

90| 1.07 1.051 3.62| 18| 560| 2261 1.85| 152 1L14| 200

87| 1.06| 1.02. 274 2.65| 4.15] 240 l.94| 1.38| L10| 190

87| 1.07| 101} 236| 1.98| 3.55| 245! 1.82| 1.34| 1.18| 1.8

‘85| 1.32| 1.00| 232| 1.81| 24t 230 L7L| 150 1L15| 180

85| 2.08| 1.56| 206| L71| 264{ 234 165} 1.38| L12| 220

84| 495| 1.62| 1.06| L68| 3.28| 216| 1.60| 1.28| 230 278

86| 400! Ts1| 18| 1.70| 3.12| 212| 1.60| 1.26| 298| 270

120 260 1.27| 18| L70| 28 | 210! 1.56] 1.40| 3.1 | 218

1561 2021 1.22] 1.82! 232 295 200| 1.52] 1550 3.20] 204

1.52| 1.8 116 202 272| 2.85| 260| 1.50] 1.30 | 3.08] 225

Lii| 220 17| Ls4| 222 2.68) 224! 1481 1.26| 450 | 1.98

1o7| 1.80( 1.12] 1.78| 201 255 210 1.45( 1.95| 4.05| 1.92

90| 100! 162 140 1L72| 1.98[ 276| 1.98| 1.45| 1.82| 4.25| 1.85
1.12] .94! L52| 207| 1.62| 276 258 | 195 142 1.70) 3.35| 1.82
101 .96! 1.48| 161 L'e4| 221 | 250 | 218] 162 3.40| 3.08 174
101 04| 1.42| 140 1'64| 296 240 | 221 155| 2.8 | 3.00| 1.68
96| 95| 155| 140 158 268| 245 206! 1.90| 2.08| 405 168
92! 95, L40| 150 L54| 2.35] 3.08| 198} 18| 1.72| 3.05| 160
1521 94| 1.38] 1.50] 300| 2018] 258| 196! 1.58| 1.68) 3.05| 1.60
235 .92| 1.32] 1.51| 2.55| 212| 252] 1.90| 1.66| 1.48| 2.68| 156
175 90! 1281 3.35| 212| 198, 238 190| 182| 1.38| 2.45| 192
130! .s8! 128 3.00| L98| L95| 230 | 2.02| 1.54| 138)| 232| 172

| !

L21] 110, L22| 315 184| 265] 261 212| 142| 132 222 160
100 Lis} L2l| 290 | 174| 215 2.81] 1.90| 1.42) 128 265 1355
.95 1.00. 1.18| 230 170 3.55. 2.55| 1881 1.52| 1.22| 2.35| 155
88| 1.05 114| 210 1L71| 3.95 2.36| 1.82| 212 1L14| 210 150
.90 172 L14| 200 ....... 290 228| 179 145 124 202 150
.85 [eo..... Fru| vesiiiiil 2.58 |oecenen 1.72i ....... 118 | 242|.......

OCOEE RIVER AT McHARGE, TENN.

LocaTioN.—At county bridge half a mile downstream from McHarge railroad siding,
Polk County, and 2% miles downstream from Copper Hill, Tenn. Potato Creek
enters half a mile above gage.

DRAINAGE AREA.—451square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 1, 1917, to September 30, 1920. ’

GacE.—Vertical staff bolted to left downstream side of concrete bridge pier on left
bank; read by Miss Nellie Rogers.

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

CHANNEL AND coNTROL.—Right bank high: left bank subject to overflow at extreme
stages but all water passes under bridge. Control consists of solid rock riffle about
300 feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 9.6 feetat 4.45 p. m. December 22 (discharge, 10,700 second-feet); mini-
mum stage, 0.52 foot September 28, 29, and 30 (discharge, 341 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.9 feet April
2 (discharge, 11,100 second-feet); minimum stage, 0.5 foot October 1 and 2 (dis-
charge, 330 second-feet).

1917-1920: Maximum stage recorded, that of April 2, 1920; minimum stage, 0.5
foot December 19-25,, 1917, October 1 and 2, 1919 (discharge, 330 second-feet).

[ce.—Stage-discharge relation is not affected by ice.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
400 and 5,000 second-feet: extended above 5,000 second-feet. Gage read to half-
tenths twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records below 5,000 second-feet good; above that point
subject to considerable error.
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Discharge measurements of Ocoee River at McHarge, Tenn., during the years ending Sept.

30, 1919 and 1920.

Gage Dis- | Gage Dis-
Date. Made by— height. | charge. { Date. Made by— height. | charge.
1918. " Feat. | Sec.-ft. f 1920. Feet. | Sec.-ft.
Nl;;igﬁ L.J.Hall.co.ocovennnes L.00 ! 7 ! Mar. 11 | Condron and King....l 1.75 1,200
June 14 | A. H. Condron......... L2t s | | \

Daily discharge, in second-feet, of Ocoee River at McHarge, Tenn., for the years ending

ept. 30, 1919 and 1920.

Day.

Dec.

Jan. | Feb. | Mar. { Apr. | May. | June. | July. } Aug. | Sept.
Il

2,790 928 905 ' 729 617

1,490 | 898 | 771! 860 542

1,320 898 729 . 708 510

1,250 890 715 i 687 497

1,220 880 | 1,970 © 631 478

1,520 | 1,260 | 830 | 3,080 659 452
1,470 | 1,930 | 808 | 2,160 ' 701 433
1,440 | 3,186 770 | 1,280 | 785 433
1,410 | 2,030 | 800 | 1,240 | 610 415
1,370 | 1,710 | 1,010 | L,116 | 573 415
2,660 | 1,540 | 920 | 1,020 | 575 421
1,900 | 1,440 | 845 | 905 | 1,110 701
1,640 | 1,540 815 860 , 722 439
1,560 | 1,500 743 845 1 673 409
1,500 | 1,400 | 743 | 822 1,120 397
2,520 | 1,310 | 760 | 785! 680 385
2,050 | 1,280 750 631 385
1,710 | 1,230 | 2,560 | 9050 . 575 380
1,650 | 1,240 965 980 | 556 374
1,570 | 1,510 890 935 530 385
1,520 | 1,250 | 815 | 920 652 409
1,460 ; 1,190 920 935 995 409
1,440 1 1,100 | 875 1,560 | 645 385
1,400 | 1,130 | 1,320 852 972 374
1,340 | 1,000 | 1,470 | 822 | 860 363
1,340 | 1,090 | 3,190 | 1,150 | 659 358
1,280 | 1,070 [ 1,560 | 935 | 562 358
1,270 | 1,030 | 1,080 845 542 341
1,250 | 1,020 | 1,150 | 778 | 815 | 391
1,300 | 995 750 | 935 352
....... 960 |.......| 729 845 |.......

20120 | 1870 | 1,090 | 4,040 , 2,880 | 1,320
2070 | 1,870 | 995 | 2640 | 2)920 | 1260
2,070 | 1,590 | 1,450 | 1,690 | 2)880 | 1,220
2,960 | 1,560 | 1,200 | 1,280 | 2,860 | 1,190
2300 | 1530 | 020 | 1,170 | 2,860 | 1,170
2,300 | 1,440 | 1,490 | 995 | 2,350 | 1,130
2,050 | 1,420 | 1 905 | 2,120 | 1,280
1 1,560 | 1,010 | 943 | 1,020 | 1,350
2,370 | 1,630 | 920 | 898 (1,780 | 1,170
2540 | 1,430 | 883 | 785 | 2)500 | 1,160
2120 | 1,420 | 1,140 | 785 | 1,930 | 1,140

1,340 1,730

1,300 1,690

1,250 1,620

Sapiapiauteutats
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Monthly discharge of Ocoee River at McHarge, Tenn., for the years ending Sept. 30, 1919
. and 1920.

[Drainage area, 451 square miles.]

R Discharge in second-feet.
Month. Run-off in
- Persquare | inches.
Maximum. | Minimum. Mean. mile.
1918-19.
November24-30. ........coiiieiioiianannn. 2,270 687 1,120 2.48 0.65
December. ... . 10,700 722 1,910 4.24 4.89
January. . 4,600 1,350 2,070 4,59 5.29
February 4,530 1,320 1,870 1.15 4.32
March.. 4,630 1,560 2,220 4.92 5.67
April.. .. 2,660 1,250 1,360 3.46 3.86
MBY - e menraneanmaneecameamaneaeaanans 3,180 960 1,430 3.17 3.66
JUDE. ... e 3,190 743 1,070 2.37 2.64
July 3,080 715 1,070 2.37 2.73
August..... - 1,120 830 729 1.62 1.87
September. . e terneeeeneietaanan 701 341 427 . 947 106
1919-20
October. ..ot 2,420 330 652 L45 1.67
November........oooeiiiiiiiiiiiiinen... 1,070 452 609 L35 1.5
December. . 7,100 575 1,280 2.8 3.27
January. . 4,240 617 1,260 2.79 3.22
February. 3,880 1,010 1,570 3.48 3.75
March. 4,440 1,100 1,850 4.10 4.73
April 11,100 1,920 3,160 7.01 7.82
MBY ecerseeaee et eeeananaas 2,360 1,250 1,690 3.75 4.32
Jume... oo 1,690 883 1,140 2,53 2.82
July... 4,040 700 1,100 2. 44 2.81
August..... 5,960 631 2,250 4.99 5,75
September. . 3,150 1,060 1, 530 3.39 3.78
The year... ..ooceeuerenicaenennann 11,100 330 1,500 333 45.45

OCOEE RIVER AT EMF, TEKNN.

LocarioN —600 feet below Tennessee Power Co.’s plant No. 2, knewn as “Caney
Creek plant,” half a mile upstream from Emf, Polk County, Tenn., 1} miles
downstream from mouth of Goforth Creek, and 8 miles upstream from Parksville,
Tenn.

DRAINAGE AREA.—530 square miles (determined by Tennessee Power Co.).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1920.

GaGE.—Bristol recording gage on left bank; checked daily with a staff gage, which
is bolted to a rock near the recorder. Sea-level elevation of zero of gage 830
feet. Read by Thomas Sandifer.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge 1,000 feet down-
stream from gage.

CHANNEL AND CONTROL.—Bed of stream for several hundred feet below gage is com-
posed of boulders. gravel, and solid rock. Banks high; subject to small overflow.
Control is a shoal and island 700 feet downstream from gage. Permanent for
long periods.

EXTREMES OF DISCHARGE.—Maximum mean daily stage recorded during year ending
September 30, 1919, 10.4 feet December 22 (discharge, 14,100 second-feet); mini-
mum mean daijly stage, 3.09 feet September 30 (discharge, 403 second-feet).

Maximum stage during year ending September 30, 1920, 12.40 féet at noon
April 2 (discharge, 18,500 second-feet); minimum stage, mean for day, from
water-stage recorder, 3.07 feet October 2 (discharge, 391 seeond-feet).

1913-1920: Maximum stage recorded, 13.7 feet at 12.30 a. m. July 10, 1916
(discharge, 21,400 second-feet); minimum stage, 2.77 féet September 15-17, 1914
(discharge, 285 second-feet).

Tce.—Stage-discharge relation not affected by ice.
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RecuLaTioN.—The operation of plant No. 2 causes considerable fluctuation at times.
but, as a rule, this plant runs on a steady load, the quantity of water used depend~
ing largely on the stage of the river. Storage at diversion dam is very small.
When plant is shut down water overflows the dam in a short time so that periods:

] of fluctuation will be short.

Accuracy.—Stage-discharge relation changed during spring of 1920, probably about
May 18 as indicated by comparison of records at Morganton, McHarge, and Emf.
Rating curve used before the change well defined between 400 and 8,000 second--
feet; extended above 8,000 second-feet as a tangent. Curve used after the change:
well defined between 1,000 and 3,000 second-feet; extended beyond these limits.
Operation of water-stage recorder not entirely satisfactory during 1920, but record’
has been corrected by use of daily readings of staff gage. Daily discharge ascer—
tained by applying mean daily gage height to rating table. Records fair except.
for April and May, 1920, for which they are poor.

CoorErATION.—Gage-height record furnished by Tennessee Power Co.

Discharge measurements of Ocoee River at Emf, during the years ending Sept. 30, 1919-

and 1920.
! Ga Dis Gage | Di
. — 1 e - . by— 4 18-
) Date Made by: !heig t.| charge. || Date Made by heigit. charge..
!
1013, | Feet. | Secst. || 1920 Feet. | Secoft.
Nov. 13 | L.J.Hall.......oc..... | "3.5 790 || June 10 | King and Condron. .... 433 1,
Dee. 30 |..... d0... ... | a5 1,000 22 | L3 Hall............ . 429 1,220

Daily discharge, in second-feet, of Ocoee River at Emf, Tenn., for the years ending Sept. 30,.
1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.! Sept.
1818-19.

.............. 458 | 2,120 | 1,070 | 2,370 | 1,820 | 2,280 | 1,860 | 2,640 | 1,130 | 980 776 673-
' I 447 | 1,570 | 1,000 | 6,130 | 1,660 | 2,040 | 1,760 { 1,590 | 1,080 | 884 | 884 576.
. 447 | 1,340 913 | 4,640 | 1,620 | 1,960 | 1,760 | 1,400 | 1,080 884 7156 5564,
L 447 11,180 { 857 | 3,200 | 1,820 | 1,820 | 1,740 | 1,200 | 1,080 | 758 | 656 554
[ 1, 835 | 2,640 | 1,630 | 5,700 | 1,760 | 1,290 | 1,060 | 2,280 | 640 545
[ S 428 | 1,000 820 | 2,370 | 1,640 | 4,530 | 1,520 | 1,370 | 1,010 | 4,220 673 523
Teeeciiieaaas 434 | 951 793 | 2,040 | 1,610 | 2,920 | 1,570 | 2,120 | "980 | 2,200 | 758 487
| P 894 793 | 2,040 | 1,570 | 3,700 | 1,610 | 4,320 | 980 | 1,570 | 862 459
| SN 428 802 793 | 2,040 | 1,480 | 5,790 | 1,570 | 2,460 980 | 1,490 459
) (| N 434 838 | 793 | 1,820 | 1,390 | 3,700 | 1,500 | 1,060 | 1,090 | 1, 623 453
) S 428 793 804 | 1,760 | 1,380 | 2,920 | 2,730 | 1,690 | 1,110 | 1,030 681 447
1,730 | 1,400 | 2,550 | 2,040 | 1,570 922 | 1,380 623.

1,630 | 2,640 | 2,460 | 1,760 | 1,670 | 866 | 903 | 723 523

1,580 | 3,110 | 2,460 | 1,670 | 1,720 | 903 | 8R4 | 706 472

1,570 | 2,120 | 2,200 | 1,700 | 1,500 | 884 | 866 | 1,080 466.

1,510 | 1,760 | 2,280 | 3,110 | 1,520 884 820 681 450"

2,370 | 1,730 | 2,640 | 2,370 | 1,480 | 884, 723 | 648 459

3,020 | 1,630 | 2,640 | 1,960 | 1,370 | 1,400 | 1,010 | 568 447

1,890 | 1,510 | 2,200 | 1,730 | 1,290 | 1,160 913 554 440~

1,820 | 1,700 | 2,040 | 1,560 | 1,670 | 884 | 1,760 | 545 434

1,660 | 2,370 | 1,960 | 1,630 | 1,550 | 875 | 848 | 615 434

1,570 | 5,260 | 1,800 | 1,560 | 1,410 | 942 | 903 |1, 434

2,020 | 3,900 | 1,820 | 1,530 | 1,460 | 1,000 | 980 1 428

3,110 | 2,550 | 1,760 | 1,550 | 1,380 | 1,240 [ 1,400 | 1,050 428.

2,460 | 3,200 | 1,740 | 1,400 | 1,310 | 1,410 | 723 4 422

3,000 | 2,820 | 1,730 | 1,300 | 1,240 | 3,700 | 884 | 640 422

2,820 | 2,370 | 4,000 | 1,310 | 1,250 | 1,820 | 793 584 409

2,370 | 2,200 | 3,020 | 1,410 | 1,240 | 1,420 | 640 | 568 400

2,120 |....... 12,280 | 1,360 | 1,220 | 1,420 | 607 | 673 409

2,040 ....... 2,120 [ 1,510 [ 1,180 | 1,060 | 758 | 942 403

1,890 ....... , 1,960 §.......) 1,160 [....... 706 894 |.......
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Daily discharge, in second-feet, of Qcoce River at Emf, Tenn., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov.! Dec. | Jan. | Feb. Mar.[ Apr. | May. | June. | July. | Aug. |Sept.
!
1,320 | 1,180 | 7,730 | 1,760 | 1,790 | 1,050 | 840 | 1,780
1,240 | 1,120 (17,000 | 1,630 | 2,010 | 1,140 | 810 [ 1,520
1,890 | 1,080 | 8,280 | 1,920 | 1,990 { 1,160 760 | 1,640
4,110 | 1,080 10,200 | 1,730 | 1,910 | 1,080 | 720 | 1,650
2,770 | 1,320 | 6,420 | 1,770 | 2,140 940 7401‘ 1,680
! i
2,100 | 2,200 | 4,740 | 2,500 | 2,070 | 960 | 750 | 1,650
1,760 | 1,510 | 4,320 [ 1,730 | 1,920 | 1,030 | 720 | 1,520
1,580 | 1,120 | 3,400 | 1,760 | 1,790 | 1,040 | 700 | 1,960
1,460 | 1,130 { 3,500 | 1,570 | 1,580 | 940 | 1,770 | 2,770
1,430 | 1,180 | 3130 | 1,460 | 1,480 | 890 | 4,180 | 3,410
1,440 | 1,240 | 2,730 | 1,460 | 1,540 | 940 | 3,310 | 2,230
1,380 | 1,800 | 2,620 | 1,460 | 1,490 | 1,330 | 3,560 | 1,960
1,430 | 2,370 | 2,410 | 2,060 | 1,490 | 980 | 3,600 | 2,050
1,290 | 1,760 | 2,040 { 1,780 | 1 930 | 5,880 | 1,880
1,180 | 1,630 | 2,200 | 1,510 | 1,370 | 1,010 | 4,800 | 1,760
1,120 | 1,510 | 2,480 | 1,420 | 1,370 | 1,440 | 5,020 | 1,710
1,110 | 2,060 | 2,510 | 1,340 { 1,340 | 1,240 | 4,330 | 1,540
1,160 | 1,850 | 2,170 | 1,780 | 1,200 | 2,480 | 3,560 | 1,460
1,140 | 2,790 | 2,090 | 2,360 | 1,240 | 3,030 | 3,410 | 1,440
1,100 | 2,690 | 2,040 | 2,200 | 1,600 | 2,010 | 4,080 | 1,430
1,080 { 1,820 | 4,990 | 2,080 | 1,540 | 1,520 { 2,930 | 1,370
3,110 ' 1,510 | 2,550 | 2,100 | 1,240 | 1,370 { 2,820 | 1,330
2,810 | 1,510 | 2,230 | 2,020 | 1,350 | 1,260 | 2,360 | 1,340
1,760 | 1,490 | 1,890 | 1,960 | 1,550 | 1,160 | 2,050 | 1,450
1,420 | 1,490 | 1,760 | 2,180 | 1,240 | 1,010 | 1,830 { 1,380
1,290 | 2,070 | 2,230 | 2,200 | 1,120 | 970 | 1,680 | 1,180
1,180 | 1,760 | 2,550 | 2,220 | 1,010 | 890 | 2,240 | 1,200
1,170 ; 3, 2,060 | 1,960 | 1,060 840 | 2,060 | 1,100
,160 | 5,580 | 1,800 | 1,860 | 1,220 | 810 | 1,740 | 1,060
....... 2,900 | 1,780 { 1,850 | 1,100 | 930 | 1,520 920
....... 4220 |......| 1, L) e00 | L7200 ...l

Monthly discharge of Ocoee River at Emf, Tenn., for the years ending Sept. 30, 1919 and
1920.
[Drainage area, 530 square miles.]

Discharge in second-feet.

Month. L Rm“%i‘fg_m
Maximum, | Minimum.| Mean. ¥Pe;f&g.am

1918-18., ‘
9,930 415 851 | 1.61 1.86
2,280 706 1,090 2.06 2.30
14,100 793 2,380 | 4.49 5.18
6,130 1,510 2,420 | 457 5.27
5, 260 1,380 2,140 | 404 42
5,790 1,730 2,680 5.06 5.83
3110 4310 . 1,730 3.26 3.84
320 1160 1,630 | 3.08 3.55
3,700 866 1,180 2.23 2.49
4,220 607 1,150 | 217 2.50
1,380 545 750 | 1.42 1.64
673 403 475 . 896 1.00
14,160 403 1,540 2.91 39.47

1919-20. |

3,900 301 795 1.50 1.73
1,110 434 600 113 1.26
7,070 538 1,300 2.45 2.82
) 240 516 1,300 2.45 2.82
4110 1,080 1,620 3.06 3.30
5,580 1,080 1,960 3.70 4.27
17,000 1,760 3,860 7.28 8.12
2, 500 1,340 1,860 3.51 4.05
2,140 1,010 1,510 2.85 - 318
3,030 310 1,200 2.2 2.61
5,880 700 2,470 4.66 5.37
31410 920 1,650 3.11 3.4
The year. ....... 17,000 301 1,670 3.15 43.00
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ELK RIVER NEAR ELEMONT, ALA,

LocatroN.—At steel highway bridge half a mile east of Wilson’s store, 3 miles below
Louisville & Nashville Railroad bridge (near Alabama-Tennessee boundary line),
and 5 miles northwest of Elkmont, Limestone County, Ala.

DrAINAGE AREA.—1,700 square miles.

RECORDS AVAILABLE.—June 24, 1904, to February 2, 1908, and January 20, 1919, to
September 30, 1920.

Gage.—Chain gage attached to upstream side of highway bridge; read by Dr. W. E.
Maples.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Bed composed chiefly of rock: Banks are subject to
over-flow at stages above 16 feet. Control is well-defined rock and gravel ledge
about 400 feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 21.9 feet March 18 (discharge not determined); minimum stage 1.6 feet
September 17-22, 29, and 30 (discharge, 360 second-feet).

Maximum stage recorded during year ending September 30, 1920, 25.5 feet
April 3 (discharge not determined); minimum stage, 1.45 feet October 1 and 4
{discharge, 275 second-feet).

1904-1908; 1919-20: Maximum stage recorded, that of Apnl 3, 1920; minimum
stage, 1.2 feet September 19, October 18, 24, 27, 28, 30, 31, and November 2, 1904
(discharge, 165 second-feet).

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

Accuracy.—Stage-discharge relation practically permanent.. Rating curve well
defined below 10,000 second-feet and extended above that point. Gage read to
half-tenths once daily. Daily discharge ascertained by applying gage height to
rating table. Records below 10,000 second-feet good; above that point subject to
error. Discharge not determined for stages above 12.0 feet (15,000 second-feet)
owing to lack of discharge measurements.

Discharge measuremenis of Elk River near Elkmont, Ala., during the years ending Sept.
80, 1919 and 1920.

Gage Dis-
Date. height. | charge
1919. ; Feet. Sec.-ft.
Jan. 21 . 6.79 6‘880
22 5.48 £990
Mar. 4 358 2,460

1920.
8 L I = A < 3 5.32 5,040




246 SURFACE WATER SUPPLY, 1919 AND 1920, PART III.

Daily discharge, in second-feet, of Elk River near Elkmont, Ala., for the years ending

Sept. 30, 1919 and 1920.

7

!
Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. g Aug. | Sept.
'1919.
1..... 1,270 | 3,490 | 1,490 | 1,380 | 1,850
2. 1,320 { 3,100 ' 1,060 | 1, 1610 1 380
3. 1,220 | 2,710 | 1,060 9' 1 160
4. 1,160 | 9,700 1 850 | 660 " 850
[ SR 1,160 | 8,946 | 850 | 660 800
1,220 ¢ 3,499 850 660 750
1,610 | 2,520 { 850 | 660 660
1,970 | 2,390 | 1,730 575 575
2,900 | 2,270 | 1,€10 | 575 575
4,180 | 5,160 ; 1,270 575 538
2,900 | 3,560 | 1,270 500 500
2,090 | 2,450 | 1, 500 500
1,850 1'1,970 | 1,270 | 950 500
1,610 | 1,610 | 1,060 850 500
1,440 | 1,270 575 500
1,380 | 1,160 850 575 430
2,090 | 1,160 750 | 1;400 360
1,850 | 1,160 | 700 | 1,400 360
1,610 | 1,160 | 660 | 1, 360
1,730 | 1,730 950 1 750 360
1,970 | 1,320 | 850 | 660 360
2,000 | 1,160 | 850 1 900 360
1,970 | 1,220 | 800 | 850 500
3,970 | 2,270 750 850 575
4,600 | 7,670 | 1,220 | 750 465
3,620 | 3,970 750 430
....... 2,330 660 430

618

Now.-—sgzie was above 12 feet on days for which discharge is not given; discharge not determmed

because of 1 of current-meter measurements at high stages.
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Monthly discharge of Elk River near Elkmont, Ala., for the years ending Sept. 30, 1919
and 1920. .
[Drainage area, 1,700 square miles.]

Discharge in second-feet.
un-off in
Month. . Fanoofl
Maximum, | Minimum.| Mean. nfi euare
2,450 4,410 2.59 1.16
1,830 3,690 2.17 2.26
%1 N PO S e
1,270 2,300 1.35 1.51
0 e g
1,060 2,840 1767 1.8
y .. 500 959 . 564 65
August ..~ - 5,870 500 1,130 .665 77
September.....ocuiuiriiiierieearnnenannnn 1,850 360 591 . 347 39

Note.—See footnote to daily-discharge table.

BEAR CREEK! NEAR RED BAY, ALA.

LocartioN.—At Norman Bridge, 2} miles east of Red Bay, Franklin County, 3 miles
east of Mississippi State line, 4 miles downstream from mouth, of Blue Creek,
and 35 miles upstream from junction with Tennessee River. ’

DRAINAGE AREA.~—254 square miles (measured on map compiled by United States
Geological Survey, edition of 1912; scale 1:500,000).

RECORDS AVAILABLE.—August 24, 1913, to May 31, 1920, when station was discon-
tinued.

GaceE.—Vertical staff attached to sweet-gum tree on left bank, 25 feet upstream
from bridge; installed April 10, 1918. Read by Ed. Bullen. See Water-Supply
Papers 453 and 473 for history of gages used prior to April 10, 1918,

DisCHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND cONTROL.—Bed of river consists of gravel; probably shifting. During
extreme low water current is sluggish and irregular. Left bank subject to over-
flow at stages above 12 feet. Control is a gravel bar 100 feet downstream; prac-
tically permanent except for a shift which probably occurred in April, 1917,

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1, 1918,
to May 31, 1920, 14.3 feet March 13, 1920 (discharge, 4,310 second-feet); mini-
mum stage, 1.3 feet October 7 and 8, 1918 (discharge, 20 second-feet). :

1913-1920: Maximum stage recorded, 14.2 feet at 7 p. m., July 9, 1916, referred "
to original datum of gage installed in 1913, or 14.86 feet referred to datum of
gage installed April 10, 1918 (discharge, 4,700 second-feet); minimum discharge,
10 second-feet August 15-17 and September 17, 1918.

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

Accuracy.—Stage-discharge relation practically permanent during 1919 and 1920.
Rating curve well defined between 80 and 4,000 second-feet. Gage read to
tenths once daily. Daily discharge ascertained by applying gage. height to
rating table. Records good.

The following discharge measurement was made by W. R. King:
May 1, 1920: Gage height, 5.10 feet; discharge, 791 second-feet.

1 Published in previous reports as Big Bear River near Red Bay, Ala.
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Daily discharge, in second-feet, of Bear Creck near Red Bay, Ala., for the period Oct. 1,

1918, to May 31, 1920.

Day. Oct.

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
347 326 774 527 243 722 284 243 481
1,310 | 284 646 435 | 223| 879 223 326 305
3,300 263 550 413 204 987 185 223 243
1,840 347 481 391 204 | 1,220 166 185 204
1,070 391 622 435 204 | 2,060 148 413 166
879 347 ) 3,960 | 391 223 | 1,220 130 326 130
800 326 | 3, 347 243 560 148 223 130
748 326 | 3,120 | 326 263 481 204 185 130
696 326 | 4,060 | 305 284 413 435 148 112
646 305 | 3,760 347 | 1,070 504 326 130 112

; TR 16
9 LI 46
3 46
4TI 62
5ot 62
6eenannnnnnn. 95
7L 12
8.l 95
9.l 130

0.0 130

5} U 112

12,0000 130

1B 204

40T 326

15000 301

6., 527

17,0000 347

18 305

19,0000 263

20.00000000 T 20

1 U 185

> I 347

23 LIl 1,920

24010000 Ll 1,840

25 Ll 960

T 646

27 435

28 0111l 347

200 0TI 305

30,11l 284

311l 263

391

284
284

(ol 2= Y x="
STBD P o2
O§°°

ARLIE
38888
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Monthly discharge of Bear Creek near Red Bay, Ala., for the period Oct. 1, 1918, to May
31, 1920.

[Drainage area, 254 square miles.]

Discharge in second-feet.
Run-off in
Month. Per square inches.
Maximum. | Minimum. | Mean. .
1918-19.
etober. . ... 00 -
Octob: 1,1 20 189 0. 744 0. 86
November..... ...l 2,020 95 354 139 155
December. . ....ooooiiiiiiin i 2,230 166 447 1.76 2,03
- 3,300 347 664 2.61 3.01
2,120 607 2.39 2.49
4,060 481 1,490 5.87 6.77
1,370 223 469 1.85 2,06
1,070 204 399 1.57 1,8k
2,060 204 560 2,20 2,46
y 95 202 795 .92
August..... - 2,370 95 386 1.52 .78
September.... . 481 62 139 547 .67
!
The Fear. . .cocovveenrvinennenennnn. . 4,060 20 492 194 26.32
1919-20.
October. . .. 1,920 46 360 142 1.64
November.. 3,860 243 - 3.25 3.63
December. . 3,570 360 1,310 5.16 5.95
January. ... ! 2,530 326 1, 4.17 4.81
February..... ..ol 598 326 410 161 1,74
March. .. . 4,310 347 1,380 5.43 6.26
April....... 4,260 598 1,640 6,46 7.2t
May.. .. .. , 3,520 458 997 3.93 4.53

DUCK RIVER AT COLUMBIA, TENN.,

Location.—At highway bridge two blocks north of public square at Columbia,
Maury County, and three-quarters of a mile below Mount Pleasant Electric Co.’s
dam. .

DrAINAGE AREA.—1,210 square miles (measured on map compiled by United States
Geological Survey; scale, 1:500,000.)

REcorDS AvamasLE.—QOctober 21, 1904, to December 31, 1908, and April 27 to
September 30, 1920. Intermittent gage-height record furnished by United
States Weather Bureau since 1886.

Gaee.—United States Weather Bureau’s Mott tape gage bolted to downstream side
of bridge; adjusted to correct datum April 28, 1920. The original Weather
Bureau gage, a vertical staff bolted to downstream end of bridge pier near right.
bank (still in place) was used October 21, 1904, to June 16, 1905. June 17, 1905,
to December 31, 1908, a United States Geological Survey chain gage attached
to downstream side of bridge was used. Gages referred to same datum.

DiscHARGE MEASUREMENTS.—Made from downstream side of the bridge.

CHANNEL AND coNTROL.—Banks high and fringed with trees. Right bank subject
to overflow during extreme floods. Current is sluggish above and swift below
the gage. Bed of stream is composed of rock and gravel; free from vegetation
and fairly permanent. Low-water control is a rocky shoal, 1,000 feet below gage.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period April 28 to
September 30, 1920, 24.85 feet June 5 (discharge, 20,400 second-feet; minimum
stage recorded, 0.05 foot July 6 (discharge, 72 second-feet).

1904-1908; 1920: Maximum stage recorded, 30.2 feet at 6 p. m. May 24, 1905
(discharge not determined); minimum stage, that of July 6, 1920. The United
States Weather Bureau reports a stage of 45.6 feet March 30, 1902.

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

ReeuLaTION.—Operation of power plant at the dam three-quarters of a mile above
gage causes diurnal fluctuation in stage during low water.
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Accuracy.—Stage-discharge relation changed during high water June 5, 1920.
Rating curve used April 28 to June 5 is hased on three discharge measurements
made during that period and several measurements made in previous years and
is fairly well defined between 300 and 10,000 second-feet; curve used June 6 to
September 30, 1920, fairly well defined between 200 and 2,000 second-feet and
extended above 2,000 second-feet parallel to the previous curve. Gage read
to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records fair except those for stages above
10,000 second-feet which are subject to error owing to lack of discharge measure-
ments, and those for low stages which are subject to error owing to diurnal fluc-
tuation in stage caused by operation of power plant above the station.

Discharge measurements of Duck River at Columbia, Tenn., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— ponge | .|| Date. Made by— 1o | oz,

1915, Feet. | Sec.t. || 1920, Feet, | secft.

Nov. 23 | L. 7. Hall.............. 2.70 | 1,630 || Apr. 28 | W.R. King............ 7.20 | 5,42

29 |...00...... L 497 3500

1919, Sept. 23 {111 ldol 1IN 140 sz
Jon. 17 [oeendOunnnieen 3.63 | 2,400

Daily discharge, in second-feet, of Duck River at Columbia, Tenn., for the year ending
Sept. 30, 1920.

Day. Apr. | May. | June. July. .| Sept.
1,690 285 5,870
1,310 262 4,240
2,630 130 2,000
12,000{ 231 1,250,
20,3000 150 471
17,2000 150, 315

Rl 8,130 204 180
3,540 120 471
2,4000 204 653
1,200, 298 387
1,801 204 308

995, 217 308
692} 359 156
616, 280 145
v 145 138

! %) | AR

NoTe.—Gage not read May 20 and July 1. discharge interpolated.

Monthly discharge of Duck River at Colkumbia, Tenn., for the year ending Sept. 30, 1920.

[Drainage area, 1,210 square 1niles.;

e e |
Discharge in second-feet. ;
B f Run-off
Month. | Per in inches.
Maximum.| Minimum.| Mean. square
| mile.
s ——
ApPril27-30. ..o .. 8,220 2,260 |- 5,290 4.37 0.63
May..... . 3,530 682 | 1,670 1.33 1.59
June.. 20,300 135 | 2,820 2.33 2,60
July....... 363 9. | 189 .156 18;
August. .... 10,300 80 | 1,960 1.62 1.
September. ... ceeeeiiiiriaiteiiaeannn. 5,870 138 | 1,410 1.17 1
i
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DUCK RIVER AT CENTERVILLE, TENRN.

Location.—At old county highway bridge half a mile from courthouse at Centerville,
Hickman County, Tenn., three-quarters of a mile above new highway bridge and
1 mile above Nashville, Chattanooga & St. Louis Railroad bridge. Swan Creek
enters from south 5 miles above gage.

DRAINAGE AREA.—2,070 square miles (measured on State Geological map).

RECORDS AVAILABLE.—March 6, 1919, to September 30, 1920.

Gaee.—Chain gage bolted to floor on downstream side of old county highway bridge,
installed March 2, 1920. A chain gage bolted to new highway bridge three-
quarters of a mile downstream from present location was used March 6 to December
31, 1919; datum not the same as that of present gage. Gage read by 1. L. Brown.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge at gage.

CHANNEL AND CONTROL.—Stream bed uniform and smooth. Right bank high, steep
and wooded; left bank low and fringed with trees, subject to overflow at stages
above 22 feet covering the flat to a distance of 400 feet. Control is a gravel and
rock shoal 600 feet below gage. During low water an island is formed here and
at extremely low stages all water flows to right bank. Control is reasonably
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of records 33.0
feet April 2, 1920, determined from high-water marks (discharge, 55,900 second-
feet); minimum discharge, about 198 second-feet September 20, 1919.

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

REecuratioNn.—There may be very slight regulation during extreme low water caused
by two small water-power plants near the head waters.

Accuracy.—Stage-discharge relation not permanent at site used March 6 to December
31, 1919; practically permanent at site used after March 2, 1920, except for a
slight change which was probably caused by high stage on April 2, 1920. Rating
curve used March 6 to December 31, 1919, fairly well defined between 5,800 and
16,000 second-feet, and extended beyond these limits; curve used April 2 to
September 30, 1920, well defined between 1,000 and 35,000 second-feet, and
extended beyond those limits; curve used March 2 to April 1, 1920, based on one
discharge measurement and drawn parallel to curve used after April 1. Gage
read to hundredths once daily in 1919 and twice daily in 1920. Daily discharge
in 1919 ascertained by applying daily gage height and in 1920 by applying mean
daily gage height to rating table. Records for 1919 poor; records for 1920 good
except for low stages.

Discharge measurements of Duck River at Centerville, Tenn., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Gage. Made by— height. | charge. || D3te: Made by— height. | charge.
1919 Feet. | Sec.-ft. 1920 Feet. | Sec.ft.
7.7 | 11,400 || Mar. 4 | W.R. King....eoonnn.. 2.86 | 2,860
16,000 || Apr. 22 |..... [+ L DR 7.03 8,820
16,100 || May 28 (... dol LIl 2.33 | 2,020
. 13800 || Sept. 1 |.... do. ..l 129| 1020

11,900

8020

77930

5,860

.

NoTE.—Measurements during 1919 were made at station halfa mile downstream from gage used in 1920,

22926—24—wsp 508——17
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Daily discharge, in second-feet, of Duck River at Cenierville, Tenn., for the years ending

* Sept. 30, 1919 and 1920.

Day !Oct. Nov. ! Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,760 | 1,050 | 1,000 | 1,180

3,340 940 | 4,480 762

2,600 802 | 1,690 650

2,660 | 846 | 1,340 590

7,280 776 972 542

2,550 | 940 { 860 542

1,850 | 804 | 790 530

1,570 { 2,100 678 494

1,470 [ 1,000 | 530 440

2,100 790 470 460

1,910 | 776 | 450 390

1,450 924 494 370

1,270 | 1,870 | 494 340

1,08 | 818 238

940 720 482 214

825 638 | 2,440 270

924 734 | 1,150 246

846 614 972 238

1,650 650 720 246

1,430 713 678 198

1,230 | 692 | 578 290

1,070 | 554 | 542 300

1,130 590 518 320

3,020 590 530 270

3,310 | 470 | 1,020 246

3,640 470 848 290

2,470 470 638 270

1,720 480 554 290

1,450 | 480 | 554 300

1,230 | 48212,770 262

....... 518 | 1,610 [-.....n

3,310 26,600 4,240 | 1,990 683 378§ 1,020
13,000 114, 3,250 | 2,550 | 661 423| 1,120
10,500 | 8, 3,250 | 3,010 387 800
6,480 | 6, 3,030 | 7,790 | 585 | 369 671
4,480 | 4, 3,000 21,400 | 633 | 400 705
3,340 | 4, 2,670 L24, 400 | 734 374 776
2,390 | 9, 2,260 19,000 | 1,450 | 475 | 1,180
2,440 | 9, 2,120 | 6,880 | 1,060 644 628
2,220 13 1,640 | 4,420 788 638 671
2,120 1,540 | 3,280 677 812 | 3,040
3, 2,560 | 650 | 4,160 | 3,280
3,7 2,080 | 628 6,310 3,030
3,49 1,670 606 (12,300 | 3,420
3,020 1,500 | 661 (6,640 | 3,680
2, 570 1,350 | 688 | 8,130 | 3,220
2,220 1,080 | 628 8,040 | 4,450
2,000 967 | 606 | 6,880 | 5,750
1, 1,020 | 1,980 | 5,040 [ 4,740
1, 941 | 1,540 | 4,020 | 2,490
1, 862 | 1,190 | 3,160 | 2,030
1 862 915 | 2,120 1,650
1,700 | 934 | 1,520 | 1,330

2240 | 688 | 2,040 | 1,190

2,560 | 595 | 1,660 | 1,020

5,510 | 575 1,340 788

1,200 | 555 | 1,200 45

974 535 | 1,020 505

838 500 794 545

800 475 | 1,740 515

705 | 427 11,640 450

850 [«...... 392 800 |-eevuen

NoTE~Gage not read July 27-29, 1919; discharge estimated. No record Jan, 1 to Mar. 1, 1920.
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Monthly discharge of Duck River at Centerville, Tenn., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 2,070 square miles.]

Discharge in second-feet.
Month. P . R{ﬁ,gg m
. ‘s er square "
Maximum. | Minimum. Mean. mile.
37,100 2,940 12,400 5.99 5.79
8, 6 1,040 2,580 1.25 1.40
26, 800 762 4,250 2.05 2. 36
7,280 825 2,060 995 .1
2,100 470 787

4,480 450 1,010 487 56.
1,180 198 393 190 21
OCLObeT. .. e e 17,800 262 3,430 1.66 L9
NOVEMDOr.« c. e eeecennceemenaeaanann . 31, 800 1,160 6,520 3.15 3.51
December.... ...t . 26, 600 1, 740 8, 530 4,12 4.75
March 2-31. . 32, 600 2,340 8,370 4.04 4.66
- April 43, 700 1,920 11,300 5. 45 6.08
May. 7,210 1,160 3,150 1.52 175
June. 24,400 705 4,070 1.97 2.20
July. 1,980 392 7 . 369 .43
August. . 12,300 359 2,760 1.33 1.53
September........oiiieiiiaiiii 5,750 445 1,840 . 889 .99

BUFFALO RIVER NEAR FLATWOODS, TENN.

LocatioN.—At Belsha’s farm, 1} miles northwest of Flatwoods, Wayne County,
1 mile north of Wayne-Perry county line, 10 miles south of Linden, and 22 miles
west of Hohenwald. Little Opossum Oreek enters half a mile above gage.

DRAINAGE AREA.—439 square miles (measured on map compiled by United States
Geological Survey; scale, 1:500,000).

REcorDs AvATLABLE.—May 29 to September 30, 1920.

Gaage.—Vertical staff in two sections spiked to large trees on right bank, 300 feet

" downstream from ranch house of W. N. Belsha and a quarter of a mile upstream
from county bridge on Flatwoods-Linden road. Gage read by Mrs, W. N. Belsha.

DiscHARGE MEASUREMENTS.—Made from highway bridge a quarter of a mile below
gage, or by wading.

CHANNEL AND conrtrOL.—Control is a gravel bar a third of a mile downstream
from gage; may change somewhat. Water is at right side of channel at control
section and some brush and willows have grown up on the gravel bar at the other
side. .

EXTREMES OF DISCHARGE.—Maximum stage during period of records not recorded
as water was over top of gage (10 feet) on June 5: minimum stage 1.24 feet at
7 p. m., August 9 (discharge, 200 second-feet).

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

Accuracy.—Stage-discharge relation probably fairly permanent. Rating curve
fairly well defined between 200 and 1,200 second-feet; extended beyond these
limits. Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good except those for
stages above 1,200 and below 200 second-feet, which may be subject to
considerable error.

The following discharge measurement was made by W. R. King:
May 29, 1920: Gage height, 2.22 feet; discharge, 528 second-feet.
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Daily discharge, in second-feet, of Buffalo River mear Flatwoods, Tenn., for the year
ending Sept. 30, 1920.

June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.

850 410 | 1,070 277
322 640 277
382 490 260
399 406 248

331 358 242

295 331 260
322 322 228
277 550 222
265 392 225
255 337 232

245 355 230
235 286 230
230 268 220
228 283 212
225 280 208
220 268 |...unne

283 225 262

;qum,——mscharge for June 5 estimated, as river was over top of gage for both mori)ing and evening
readings.

Monthly discharge of Buffalo River near Flatwocds, Tenn., for the year ending Sept. 30,

1920.
[Drainage area, 439 square miles.]
Discharge in second-feet.
Month. Run-off in
: - Per square | inches.
Maximum. | Minimum. Mean. ile.

494 476 485 1.10 0.12
9,000 280 1,010 2.30 2.57
532 220 305 . 695 .80
1,160 210 378 . 861 .99
755 208 [ 300 . 683 .76

MISCELLANEOUS MEASUREMENTS.

Miscellaneous discharge measurements in Ohio River basin during the years ending
September 30, 1919 and 1920.

Date. | Stresm. Tributary to— Locality. neieht. | charge.
19195. Feet. | Sec.-ft.
Sept. 23 | French Broad River..| Tennessee River...... Alexander, N.C............] —0.55 862

1920.
Jan. 23 | Tuckasegee River..... Little Tennessee River|{ Bryson, N. C................ 2,44 2,490
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