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'SURFACE WATER SUPPLY OF OHIO RIER
BASIN, 1933

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting records of
measurements of low made on streams in the United States during
the year ending September 30, 1933.

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 Geo-
logical Survey and the classification of public lands and examination of the
geological structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation. Since the fiscal year ending June 30, 1895,
successive appropriation bills passed by Congress have carried the
following items:

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

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

Annual appropriations for the fiscal years ending June 30, 1895-1934

1895 ... .. $12, 500. 00 | 1911-17__. $150, 000. 00 | 1928..__._ $147, 000. 00
1896..... -- 24,500.00 | 1918..._.. 175,000. 00 | 1929______ 277, 500. 00
1897-99__._ 50,000.00 | 1919_____. 148, 244. 10 | 1930 ____ 275, 000. 00
1900_..__ .. 70, 000. 00 [ 1920 _.._. 175,000. 00 | 1931_.__._ 565, 000. 00
1901-2_____ 100, 000. 00 | 1921-23__. 180, 000. 00 | 1932._____ 711, 000. 00
1903-6...-. 200, 000. 00 | 1924-25__. 170,000.00 | 1933_.__._ 60, 000. 00
1907 ... 150, 000. 00 | 1926______ 165, 000. 00 | 1934______ 1 549, 000. 00
1908-10__.._ 100, 000. 00 | 1927__.___. 151, 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 ere made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on page 10.

Measurements of stream flow have been made at abowt 6,680
points in the United States and also at many points in Aleska and
the Hawailan Islands. In July 1933, 2,800 gaging staticns were

1 Only $340, 000 available for expenditure. )



2 SURFACE WATER SUPPLY, 1933, PART 3

being maintained by the Geological Survey and the cooperating
organizations. Many miscellaneous discharge measurerents were
made at other points. In connection with this work data were also
collected in regard to precipitation, evaporation, storage réservoirs,
river profiles, and water power in many sections of the country and
will be made available in the water-supply papers from tire to time.

DEFINITION OF TERMS

The volume of water flowing in a stream—the ‘‘run-of*”’ or ‘“dis-
charge’’—is expressed in various terms, each of which l'~s 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, miner’s 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, and acre-feet. Tloy may be
defined as follows:

“Second-feet’’ is an abbreviation for “ceubic 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 dis-
tributed on the surface. It is used for comparing run-ofl with rain-
fall, which is usually expressed in inches.

An ““acre-foot”, equivalent to 43,560 cubic feet, is tho 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 natural section or stretch
of the channel or artificial structure below the gage which determines
the stage-discharge relation at the gage.

EXPLANATION OF DATA

The data presented in this report cover the year beginning October
1, 1932, and ending September 30, 1933. At the beginning of January
in most parts of the United States much of the precipitstion in the









PUBLICATIONS 5

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

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

The station description gives a statement in regard to the general
accuracy of the records. ‘‘Excellent’’ indicates that, in ger<ral, the
daily records are accurate within 5 percent; ‘“good’’, within 10 per-
cent; “fair”’, within 15 percent; and ‘“poor’’, within 20 percent or
more.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but tho figures
showing discharge per square mile and run-off in inches may be sub-
ject 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 inebility 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. ""he com-
putations are also omitted for stations on streams draining areas in
which the annual rainfall is less than 20 inches.

The table of monthly discharge gives a general idea of the flow at
the station. The table of daily discharge allows more detaile1 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.

Many gaging stations on streams in the irrigated areas of the
United States are situated above most of the diversions frcm those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
stations must first be satisfied.

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 irri-
gation, water storage, water power, underground waters, and quality
of waters. Most of the results of these investigations have b=en pub-
lished in the series of water-supply papers, but some have eppeared
in the bulletins, professional papers, monographs, and annual reports.
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The results of stream-flow measurements are now published
annually in 12 parts, each part. covering an area whos+ boundaries
coincide with natural drainage features as indicated below:

Parr 1. North Atlantic slope basins (St. John River to York River).
2. South Atlantic slope and eastern Gulf of Mexico basins (James River
to Mississippi River).

Ohio River Basin.
St. Lawrence River Basin.
. Hudson Bay and upper Mississippi River Basins.
. Missouri River Basin.
Lower Mississippi River Basin.
. Western Gulf of Mexico basins.
. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. North Pacific slope basins, in three parts:

A, Pacific slope basins in Washington and upper Columbia River

Basin.
B, Snake River Basin.
C, Pacific slope basins in Oregon and lower Columba River Basin.

R RN N

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

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

2. Sets of the reports may be consulted in the libraries of the prin-
cipal cities in the United States.

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

Augusta, Maine, Statehouse.

Boston, Mags., 945 Post Office Building.

Hartford, Conn., 203 Federal Building.

Albany, N.Y., 353 Broadway.

Trenton, N.J., 228 Federal Building.

Harrisburg, Pa., 492 Education Building.

Charlottesville, Va., University of Virginia.

South Charleston, W.Va., Naval Ordnance Plant.

Asheville, N.C., 220 Post Office Building. ‘
Columbhia, 8.C., 801 National Loan & Exchange Bank Building.
Ocala, Fla., Post Office Building.

Montgomery, Ala., Post Office Building.

Chattanooga, Tenn., 217 Post Office Building. )
Columbus, Ohio, Engineering Experiment Station, Ohio Stete University.
Indianapolis, Ind., 319 Federal Building.

Urbana, 11l., 302 University New Agricultural Building.
Madison, Wis., 337N State Capitol.

St. Paul, Minn., 808 New Post Office Building.

Towa City, Jowa, 402 Hydraulic Laboratory, University of Iowa.
St. Louis, Mo., 3 Customhouse.
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Rolla, Mo., Missouri Geological Survey Building, Missouri School of
Mines and Metallurgy.

Topeka, Kans., 305 Federal Building.

Fort Smith, Ark., Post Office Building.

Austin, Tex., State Highway Building.

Santa Fe, N.Mex., State Capitol.

Tucson, Ariz., 210 Post Office Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 303 Federal Building.

Idaho Falls, Idaho, 228 Federal Building,

Boise, Idaho, 429 Federal Buiiding.

Helena, Mont., 421 Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 510 Eighth and Figueroa Building.

Honolulu, Hawaii, 225 Federal Building.

A list of the Geological Survey 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 6,680 points in
the United States, and the data obtained have been published in the
reports tabulated below.

Stream-flow data in reports of the United States Geological Survey

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

Report Character of data Year
10th A, pt. 2....| Descriptive informationonly_.___ . - o . ... ..
11th A, pt. 2....| Monthly discharge and descriptive information. ... ..._..__ 1884 to Sept. 1890.
12th A, pt. 2.~ |--... L6 L U Uy RO 1884 to June 30, 1891.
13th A, pt. 3....| Mean discharge in second-feet.. ... ..ooeoooeeu oo 1884 to Dc. 31, 1862.
14th A, pt. 2....| Monthly discharge (long-time records, 1871-83) ...._. 1888 to Daec. 31, 1893,
T 3 T, Descriptions, measurements, gage heights, and ratings. 1893-94.

B

16th A, pt. 2....| Descriptive information only........_..._... S,

B 140. Descriptions, measurements, gage heights, ratings, and monthly | 1895.
discharge (also many data covering earlier years).

W11 Gage heights (also gage heights for earlier years).._...._....._... 1896.

18th A, pt. Descriptions, measurements, ratings, and monthly discharge | 1895-96.
(also similar data for some earlier years).

A\ U T Descriptions, measurements, and gage heights, eastern United | 1897.

States, eastern Mississippi River, and Missouri River above

junction with Kansas River.

W 18 cccemeanen Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junetion of Missouri and Platte Rivers, and
western United States.

Descriptions, measurements, ratings, and monthly discharge | 1897,
(also some long-time records). .

Measurements, ratings, and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River. .

Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.

Monthly discharge (also for many earlier years) .-..-.o..o..-. 1898,
Descriptions, measurements, gage heights, and ratings. 1899.
Monthly diseharge. ... oo 1899.
Descriptions, measurements, gage heights, and ratings. 1900,
Monthly discharge. .. <ococoooroommmamacmecacceaaaee 1900,
Descriptions, measurements, gage heights, and ratings_ 1901,
W7o . Monthly discharge. . .- «woo oo oeieieea 1901.
w Complete data.-... 1902,
w 1603.
w 1904,
w 1905,
w 1906.
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Stream-flow data in reports of the United States Geological Survey—Continued

Report Character of data Year

A&

3

b s P e e b

RERI2ZZX

858

Idddgs 999y

=
2

The records at most of the stations discussed in these reports extend
over a series of years. Miscellaneous measurements at many points
other than regular gaging stations have been made eacl year and are
published under “Miscellaneous discharge measurements’ at the end
of each report, in the same relative order as the regular grging stations.
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
1933. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data from 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Suppl;” Papers 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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COOPERATION

The work in the several States was done under cooperative agree-
ments as follows: In Alabama with the State Geoloaical Survey,
Walter B. Jones, State geologist; in Illinois with the Il *nois Depart-
ment of Purchase and Construction, Henry H. Kuhn, director, and
the Illinois Department of Registration and Education, M. F. Walsh,
director; in Indiana with the Department of Conservation, Denzil
Doggett, assistant State engineer, the State Department of Public
Works, V. M. Simmons, administrative officer, and Indianapolis
Board of Sanitary Commissioners, D. C. Ross, president, succeeded
by M. E. Tennant; in Maryland with the Maryland Geological
Survey, E. B. Matthews, State geologist; in New York with the State
Water Power and Control Commission, Lithgow Osborme, chairman,
and the Department of Public Works, Frederick Stuart Greene,
superintendent; in North Carolina with the Department of Conserva-
tion and Development, John W. Harrelson and R. Bruce Etheridge,
directors, successively; in Ohio with the Ohio Cooperative Topo-
graphic Survey, C. E. Sherman, inspector; in Pennsylvania with the
Department of Forests and Waters, Lewis E. Staley, secretary,
through the Water and Power Resources Board, Char'es E. Ryder,
chief engineer; in Tennessee with the Tennessee Division of Geology,
Walter F. Pond, State geologist; in Virginia with the Conservation
and Development Commission, W. E. Carson, chairran; in West
Virginia with the Public Service Commission, I. Wade Coffman,
chairman, and C. E. Nethken, acting chairman.

Acknowledgment is due also to the Corps of Engineers, United
States Army, for financial assistance in collecting reco»ds published
herein.

Assistance in collecting records was also rendered by the following
municipalities, organizations, corporations, and individuals: In In-
diana by the Northern Indiana Public Service Co., City of Anderson,
and Indianapolis Water Co.; in Kentucky by the Southern Industries
& Utilities, Inc., and Kentucky Utilities Co.; in Nortt Carolina by
the Appalachian Electric Power Co., Carolina Power & Light Co.,
Champion Fibre Co., city of Asheville, Knoxville Power Co., Sylva
Paperboard Co., and town of Highlands; in Pennsyvlania by the
West Penn Power Co.; in Tennessee by the Tennessee Valley Au-
thority, Tennessee Electric Power Co., Holston River Power Co.,
and Mississippi Power Co.; in Virginia by the Appalachian Electric
Power Co.; in West Virginia by the Clarksburg Water Enard, Gauley
Power Co., and West Virginia Power Co. '
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DIVISION OF WORK

The data for stations in the several States were collected and pre-
pared for publication as follows: In Illinois by J. H. Morgan, district
engineer, assisted by L. C. Crawford, C. L. Muntz, A. G. Hely, Mrs.
M. F. Bressler, William Sell, Espey Williamson, Benjamin Lev:, and
Mrs. Ruth Zander; in Indiana and in the Licking, Green, and Ken-
tucky River Basins in Kentucky by H. E. Grosbach, district engineer,
assisted by W. D. Mitchell, R. L. Spencer, W. E. Hiatt, and Mrs. C.
Perrin; for the station on Big Piney Run near Salisbury, Pa., by A. H.
Horton, district engineer, assisted by F. M. Veatch, M. T. Thomson,
W. R. Eaton, L. L. Harrold, and S. K. Jackson; in New York by Ar-
thur W. Harrington, district engineer, assisted by J. L. Lamson,
LeRoy Engstrom, A. A. Fischback, Jr., W. B. Hanlon, W. P. Cross,
Miss A. D. Buchanan, and Miss B. M. Smith; in North Carolina by
E. D. Burchard, district engineer, assisted by R. E. Cabell, H. A.
Taylor, A. G. Hely, Mrs. Effie T. Workman, Edwin Bjorkman, M. E.
Carter, A. H. Crowell, S. Y. Dinkins, Wythe Peyton, Jr., anc Miss
Mary Armstrong; in Ohio by Lasley Lee, district engineer, assisted
by J. 1. Perrey, C. V. Youngquist, H. E. Cox, and H. P. Brocks; in
Pennsylvania, except for the station on Big Piney Run near Salisbury,
by J. W. Mangan, district engineer, assisted by R. H. Hosmer, P. R.
Speer, George Weber, Jr., F. L. LeMert, J. V. B. Wells, E. L. Pl illips,
J. M. Snavely, A. P. Powell, Miss M. E. Frock, and Mrs. K. L. Hal-
bert; in the Cumberland and Tennessee River Basins in Alabama,
Georgia, Kentucky, and Tennessee by W. R. King, district engineer,
assisted by Warren Withee, K. M. Kelley, Duncan Charlton, W. R.
Eaton, C. E. Knox, C. H. Pryor, M. R. Williams, W. J. Perry, H. M.
Erskine, J. W. Henderson, G. W. Martin, Miss Gladys Boulton, and
Mrs. Meta A. Ogle; in Virginia by J. J. Dirzulaitis, district engineer,
assisted by O. D. Mussey, F. F. Schrader, A. D. Ash, A. R. Green,
T. F. Hanly, E. A. Gdaniec, P. N. Shackelford, and Miss S. F. Norris;
in West Virginia by William Kessler, district engineer, assisted by
A. O. Patterson, N. W. French, J. A. Mason, Jr., E. B. Snyder, {9seph
Webb, Miss Elizabeth Newman, and Miss Mildred Heizer.

Records were reviewed and the manuscript assembled by J. L.
Lamson and David S. Jenkins.



GAGING-STATION RECORDS

ALLEGHENY RIVER BASIN
ALLEGHENY RIVER AT LARABEE, PA.

LocaTioN.—Chain gage at bridge on United States Highway 6 at Larabee,
B/fIcEI:%grandCounty, 1% miles below mouth of Potato Creek and 3% miles south
o ed.

DRAINAGE AREA.—541 square miles (revised).

Recorps avarLaBLe.—OQctober 1920 to September 1921; October 1931 to Sep-
tember 1933. Records 1915-33 published by the Pennsylvania Department
of Forests and Waters.

DiscEarRgE.—Maximum during year, 3,840 second-feet Mar. 16 (gag> height,
11.24 feet) ; minimum, 14 second-feet Sept. 14 (gage height, 0.36 foot).

1915-33: Maximum, about 9,100 second-feet Nov. 18, 1927 (gage height,
17.6 feet, from graph based on gage readings); minimum, about 5 second-feet
Sept. 6, 7, 25, 1932 (gage height, 0.28 foot).

ReMarks.—Records fair except those estimated for periods of ice effect, Dec.

11-22, Jan. 14, 15, Feb. 4-24, and those estimated Oct. 19-21, Nov. 4-6, which

are poor.
Discharge, in second-feet, 1932-33
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
470 | 1,070 584 832 1,700 427 1 1,380 177 82 99
427 833 632 6832|2180 1,210 | 1,310 254 62 221
407 780 680 584 | 2,360 | 2,140 | 1,010 996 100 154
368 755 480 515 | 2,410 | 2, 260 7 806 782 350
332 730 400 492 | 2,260 | 2,180 705 632 561 216
332 680 370 470 | 2,180 | 2,360 861 387 377 143
407 584 430 837 | 2,860 | 2, 560 890 298 127 112
448 538 580 | 1,780 1 3,660 | 2,610 | 1,450 262 104
387 492 540 | 1,820 [ 3,540 | 2,480 | 1,190 187 93
208 470 480 | 1,380 { 3,110 | 2,020 833 187 95 55
280 407 460 | 1,040 | 2,410 { 1,780 705 177 225 75
260 470 | 1,040 | 2,310 | 1,460 584 1456 177 53
240 427 470 950 | 2,260 | 1, 492 137 112 40
220 400 470 | 1,720 | 2,100 | 1,070 448 116 147 58
215 320 430 | 8,110 | 1,860 | 1,010 350 158 123 262
210 332 400 | 3,720 | 1,660 | 1,160 280 332 104 225
205 350 | 3803,480(1,700| 2020 | 262| 187 1041 129
200 332 350 | 2,860 | 1,700 | 1,660 282 120 73 102
200 350 335) 2,460 ) 1,740 } 1, 262 114 60 108
200 795 330 | 2,560 | 1,780 | 1,340 234 91 b1 119
210 833 500 ; 2,960 | 1,660 | 1,310 187 88 49 131
230 980 500 i 3,110 | 1,340 167 91 84 145
755 | 1,040 520 | 3,010 § 1,130 861 145 203 956 139
8956 890 560 | 2,610 980 | 1, 600 131 534 410 139
1,250 861 632 | 1,9 861 | 2,180 297 24 123
1,100 861 656 | 1,620 780 | 2,020 584 332 387 91
9 833 656 | 1,280 656 | 2,060 448 206 181 8
861 833 632 | 1,220 2,020 262 119 208 91
780 780 oo 1,130 538 | 2, 260 196 99 167 86
755 680 | ..o 1,130 492 | 2,060 167 91 106 i
....... 8 608 1,310 |.-.----} 1,700 66 84 ool
Month Maximum | Minimam |  Mean Perniggate ngsm
Qetober . . o iecicaeen 424 18 913 0.169 0.19
NOVemDEOr o ce e o oeeceemeecemamcmmmmeee 3,060 291 1,080 2.00 2.3
December. - ocaeecacnocmmanem e amae 1, 250 200 477 .882 1.02
FE3 1101 o O, 1,070 320 654 .21 140
February. ——— 680 330 497 919 .96
March. R 3,720 470 1,720 3.18 3.67
April. - 3,660 492 1, 830 3.38 3.77
8y ... 2,610 1,720 3.18 3.67
June. - 1, 450 131 560 104 1.18
July. mcemcmcmemmaaman 996 66 253 .468 .64
August - 782 49 187 . 346 .40
Beptember- oo e cemeeee 350 40 123 227 .25
The year .. oucom o ccecemcaaacaee 3,720 18 767 1.42 19.26

13
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ALLEGHENY RIVER AT RED HOUSE, N.Y.

LocaTion.—Water-stage recorder at site of old highway bridge in Red House,
Cattaraugus County. .

DRAINAGE AREA.—1,640 square miles.

RECORDS AVAILABLE.—September 1903 to September 1933.

DmscargE.—Maximum during year, 15,500 second-feet Mar. 15 (gagé height,
8.83 feet); minimum, 117 second-feet Oct. 4 (gage height, 2.85 feet).

1903-33: Maximum, 41,000 second-feet Mar. 2, 1910 (gage height, 13.6
feet) ; minimum, 87 second-feet Nov. 28, 1930 (gage height, 2.72 feet). Aver-
age, 28 years (1905-33), 2,770 second-feet. .

REMarks.—Records good except those for periods of ice effect, Dec. 11-25,
Jan. 14, Feb. 5-23, and Mar. 12, and those estimated, which ave fair.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
1,060 | 4,500 | 1,670 | 2,470 | 5,980 } 1,410 | 3,880 661 207 320
1,030 | 3,080 | 1,600 | 2,180 | 6,710 | 2,280 | 3,190 760 320 305
1,010 | 2,670 | 1,720 ; 1,930 | 7,310 | 4,260 } 2,570 | 2,080 <320
1,010 | 2,370 | 1,460 | 1,770 | 6,860 | 4,790 | 2,180 { 2,720 | 622 | <650
990 | 2,370 | 1,200 | 1, 6,410 | 4,130 | 2,060 | 1,660 | 1,050 |*1,180
942 12,090 1 1,000 | 1,410 | 5,420 | 3,760 | 4,590 | 1,190 8703
954 { 1,770 { 1,300 | 1,380 { 6,660 [ 5 020 | 3,480 966 474 | o522
1,230 | 1,640 | 1,700 | 3,740 | 8,270 { 5,020 [=9,060 815 402 429
1,240 | 1,460 | 1,600 | 5, 7,940 | 4,800 (26,720 716 393 376
1,050 | 1,320 | 1,500 | 3, 7,160 | 4,630 24,540 640 3
800 | 1,240 [21,400 | 2,980 | 6,120 | 4,130 | 3,190 570 437 297
750 | 1,210 |=1,400 | 2,600 | 6,720 | 3,520 | 2,370 512 610 282
700 | 1,000 [¢1,400 | 2,670 | 7,010 | 3,180 | 1, 484 831 261
700 950 | 1,400 | 8,290 | 6,120 | 3,190 | 1,640 437 420 315
650 978 | 1,300 [14,800 | 5,280 | 2,770 | 1,450 411 376 786
650 | 1,050 | 1,200 (13,400 | 4,760 | 2,470 | 1, 300 512 367 793
650 | 1,040 {1,100 | 9,500 | 4, 3,640 | 1,200 610 320 620
600 | 1,000 {21,100 | 7,940 | 5,020 | 3,640 | 1,090 550 282
600 | 1,380 | 1,000 | 6,710 | 5,080 | 3, 190 966 437 268 411
600 } 2,370 | 1,100 | 6,410 | 5,560 | 3, 859 393 240 359
650 | 2,000 | 1,600 4,760 | 4,130{ 7711 351 | 226| 351
850 | 2,020 | 1,500 (10, 700 | 4,130 | 3, 300 694 367 219 429
2,200 | 2,980 1 1,600 | 8,340 | 3,520} 2,670 | 6307 344| 213| 464
5,000 | 2,770 | 1,700 | 6,760 | 2,980 | 3,880 600 489 301 458
5,500 | 2,370 | 1,970 | 5,420 | 2,670 | 8,360 636 681 921 458
4,380 | 2,570 | 3,300 | 4,630 | 2,370 ) 6,860 | 1,940 | 610 | 848 | 580
3,190 | 3,190 | 2,880 | 3,880 | 2,000 | 8,810 | 1,810 590 590 550
2,570 | 2,880 | 2,370 | 4,380 [ 1,920 | 7,170 | 1, 310 493 455 502
2,280 | 2,370 1,700 { 5,980 942 411 411 578
1,970 1 2, 000 1,560 | 5,980, 760 | 344 | 402
4,240'1 1,830 ......| 4270 |....._. 5,020 312 359 |.oea..
Per square | Run-off in
Month Maximum | Minimum Mean mile inches
October. ... 658 122 267 0.163 0.19
November. 7,930 768 2, 1.63 1.82
1 I
Februaty. 3, 300 1, 000 1, .963 1.00
March. . 14, 800 1,380 5, 3.28 3.76
ﬁfrﬂ. 8, 270 1, 560 5,120 3.12 3.48
;3 8,810 1,410 4,360 2,66 3.07
June. - 9, 060 2,280 1.39 1.85
July.. 2,720 312 713 .435 .50
August._..._ ——- 1,050 213 445 .271 .31
September.. ... .. ... 1,180 261 488 . 208 .83
The year. . o oecccccaaaaaeae 14, 800 122 2, 240 .37 18. 56
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ALLEGHENY RIVER AT FRANKLIN, PA.

LocaTion.—Water-stage recorder at Eighth Street Bridge, at Franklin, enango
County. Chain gage at same site but with datum 2.00 feet higher us=d prior
to Oct. 1, 1932. Zero of gage is 956.26 feet above mean sea level.

DRAINAGE AREA.—5,982 square miles (revised).

RECORDS avaiLABLE.—October 1918 to September 1921; October 1931 to Sep-
tember 1933. Records 1905-33 published by the Pennsylvania Department of
Forests and Waters.

DiscHARGE.—Maximum during year, 50,700 second-feet Mar. 16 (gage height,
12.14 feet) ; minimum, 648 second-feet Aug. 23 (gage height, 1.92 feet). .

1905-33: Maximum (estimated), 152,000 second-feet Mar. 26, 1913; maxi-
mum gage height, 26.0 feet, present datum (caused by ice jam), Feb. 27, 1917;
minimum .discharge, 335 second-feet Aug. 21, Sept. 14, 1930 (gage height,
1.65 feet, present datum). Average, 15 years (1918-33), 9,760 second-feet.

Maximum free-flow stage known, 25.0 feet, present datum, Mar. 17, 1865
(discharge not determined).

Remargs.—Records fair. Discharge estimated for periods of ice effent, Dec.
16-23, Feb. 10-19, and for Mar. 31 to Apr. 5.

Discharge, in second-feet, 1932-33

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

) S 760 | 2,440 | 3,460 | 26,700 | 6,520 | 13,400 | 21,800 | 5,300 [ 11,300 | 2,280 | 908 | 780

2. 702 | 4,530} 3,170 ) 23,100 | 6,520 | 11,700 | 26,000 | 4,960 | 9,150 ) 2, 090 919 770

[ RO 684 | 6,700 3,170 17,900 | 6,700 | 10,600 | 26,600 | 5,820 | 7,620 | 2,200 990 820

[ T 675 | 6,520 { 3,040 | 14,400 | 6,160 | 8,950 | 26,600 | 10,800 | 6,520 | 4,040 | 1,280 | 1,040

[T 740 | 5,470 | 3,040 | 12,400 | 5,300 | 7, 10,400 | 7,240 | 4,960 | 1,890 | 2,230

6. 954 | 4,330 | 3,040 { 11,500 { 4,170 { 7,060 | 21,300 | 9,760 { 10,600 { 3,860 | 1,660 | 2, 660

S y 3,730 | 3,290 , 4,110 | 6,520 | 20,700 | 12,400 | 13,400 | 2,780 | 1,630 | 1,960

8 ......| 1,310 3,310 4,170 ( 8,370 | 8950 | 9,350 | 21,900 | 13,400 { 27,100 | 2,310 | 1,360 | 1,490

....... 1,170 | 3,040 | 5,820 ,430 | 9,760 | 17,900 | 21,300 | 13,400 | 33,300 | 2,020 | 1,150 | 1,180

0. . 4,430 | 5,300 6,700 | 7,240 17,900 | 19,600 | 12, ) 1,800 { 1,060 | 1,000

) § T, 1,150 | 14,400 | 4,010 | 5,990 | 5,470 | 12,900 | 17,900 | 12,200 | 16,400 | 1,600 | 1, 000 908

12 ... 9 16,400 | 3,340 { 5,470 | 5,130 | 10,800 ,900 | 11,000 | 12,000 | 1,470 990 831

B 897 ,000 | 2,730 | 4,630 ( 4,960 | 11,300 | 27,900 | 9,760 | 8,760 | 1,350 990 780

) ¥ SO 842 | 8,760 2,330 | 4,080 | 4,830 | 28,100 | 24,900 | 9,560 | 6,880 { 1,280 | 1,010 853

15...... 6,700 | 1,780 | 4,200 | 4,630 | 46,600 | 20,100 | 8,950 | 5,820 ( 1,190 | 1,030 | 1,220

780 | 5,820 | 1,660 | 3,920 | 4,330 | 48,600 | 17,400 | 8,560 | 5,130 | 1,150 042 | 1,350

760 { 6,700 | 1,570 | 4,200 | 4,010 | 39,000 | 19,000 | 11,500 { 4,500 { 1,190 853 | 1,400

7,990 ,5201 4,040 | 4,010 | 20,700 | 20,100 | 13,800 | 3,850 | 1,280 810 | 1,340

820 | 11,700 | 1,570 | 4,330 | 4,330 | 25,500 j 20,100 | 12,400 | 3,490 1,340 800 | 1,190

790 | 21,700 | 1,660 | 6,700 | 6,700 | 24,300 ( 21,900 | 10,200 | 3,150 | 1,220 750 | 1,130

750 | 21,900 | 1,800 | 8,760 | 8,760 { 26,700 | 19,600 | 9,150 | 2,810 | 1,210 711 | 1,040

740 | 16,400 | 2,020 | 8,180 [ 8,560 32,100 | 16,400 | 9,560 | 2,520 675 | 1,050

740 | 12,600 | 3,010 | 11,500 | 9,350 ), 13,400 ( 8,760 | 2,330 919 657 | 1,120

o R 7. 9,560 | 11,300 | 13,400 | 8,950 | 23,700 | 11,300 | 7,620 | 2,130 | 919 | 675| 1,320

P S 760 | 7,690 | 25 500 | 12,200 | 11, 16,600 | 9,970 { 11,000 | 1,980 { 1,080 693 | 1,400

26 ... 790 | 7,240 | 23,700 260
27 el 1,050 | 6,160 } 17,900
8. 1,660 | 4, 13, 400
....... 2,570 | 4,370 | 10,400
30 2,570 | 3,860 | 8,560
7 SO 2,370 joeeeoo 14, 900

Month

675 1, 050 0.176 0.20

2,440 8,390 1.40 1.56

1, 520 6, 200 1.04 <1.20

3,920 9, 600 1.60 .84

4,010 7,900 1.32 1.38

6, 520 19, 700 3.29 3.79

5,990 18, 400 3.08 3.4

4, 960 11,400 1.91 2.20

1,870 8,370 1.40 1. 56

919 1,720 . 288 .33

657 1,010 . 169 .19

770 1,240 207 .23

857 7,900 1.32 17.92
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ALLEGHENY RIVER AT PARKERS LANDING, PA.

Locarion.—Water-stage recorder at highway bridge at Parkers Landing, Arm-
strong County, 1.1 miles below mouth of Clarion River. [ero of gage is
845.14 feet above mean sea level.

DRAINAGE AREA.—7,671 square miles.

REcorDs AvarLaBLE.—OQctober 1932 to September 1933.

DiscaaArgE.—Maximum during year, 68,900 second-feet Mar. 16 (gage.height,
13.02 feet) ; minimum, 798 second-feet Aug. 24 (gage height, 0.91 foot).

Maximum stage known, 29.0 feet in March 1865 (discharge nnt determined).

ReMarKs.—Records fair except those for extremely high stages and those esti-
mated for periods of ice effect, Dec. 17-22, Feb. 11-19, which are poor. Dis-
charge also estimated Aug. 27 to Sept. 3. Staff-gage readings used Oct. 1-28.
Regulation at low stages from power operations on Clarion River.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. Jan, Feb. | Mar. | Apr. { May | June | July | Aug. |Sept.
4,470 | 26,400 | 8,340 | 17,900 [ 27,700 | 6,600 | 14,600 | 3, 180 | 1,340 962
4,360 | 25,800 [ 8, 15,300 | 32,200 ; 6,660 | 11,600 | 2,870 | 1,320 950
4,380 | 21,600 | 8,450 | 13,200 | 33,600 | 8,370 { 10,100 | 3,220 | 1,180 | 1,020
4,190 | 17,500 | 8,440 | 12,000 ; 33,600 | 13,400 | 8,480 | 3,540 | 1,440 | 1,190
3,800 | 15,000 | 7,410 | 10,400 | 30,300 | 13,900 | 7,650 | 5,750 | 2,380 | 1,
4,020 | 13,900 | 4,900 | 8,940 | 27,000 | 14,100 | 10,900 | 4,920 | 2,280 | 3,180
4,140 | 12,300 | 4,990 | 8, 28,000 | 16,700 { 15,000 | 3,770 | 1,930 ! 2,760
4,190 | 10,400 | 8,300 | 11,500 | 28,400 } 17,900 | 27,700 | 3,140 [ 1,950 | 2, 160
5,620 | 8,950 | 11,700 | 19,500 | 27,700 | 19,500 | 39,100 | 2,450 | 1,860 | 1,740
6,280 | 8,420 | 8,690 A 25,800 | 19,400 | 31,600 | 2,290 | 1,480 | 1,440
5,410 | 7,470 | 7,200 { 17,500 | 23,400 | 16,800 { 20,300 | 2,290 | 1,420 { 1,260
4,240 3 6,600 | 13,700 | 32,200 { 16,000 | 15,000 | 2,080 | 1,490 | 1,350
3,800 | 6,090 | 6,400 | 14,100 [ 37,000 | 15,000 { 11,700 | 1,740 | 1, 1,220
2,970 | 5,330 | 6,300 | 32,600 | 32,900 | 13,000 | 9,450 | 1,600 | 1,240 { 1,110
2,610 | 4,920 | 6,100 | 62,000 | 27,000 | 12,700 ; 7,810 | 1,500 | 1,240 | 1,230
2,200 | 4,920 5,700 | 64,500 | 23,400 | 12,000 | 6,840 | 1,610 | 1,300 { 1,910
2,100 | 4,920 | 5,400 | 51,500 | 24,6 12, 500 y 1,440 | 1,230 { 1,680
2,000 | 5,220 5,300 | 39,100 | 25, 16,800 | 5,440 | 1,440 1,330} 1,700
2,000 | 5,530 | 5,400 | 33,600 | 25,200 | 16,200 | 4,610 | 1,690 | 1, 1,620
2,050 | 7,610 | 8,080 { 33,300 | 27,000 | 13,700 { 4,310 | 1,760 985 | 1,720
2,200 | 10,700 | 10,900 | 38,400 | 24,600 | 11,700 | 3,970 | 1,640 914 | 1,500
2,600 | 11,300 | 11,100 | 44,000 | 21,000 | 11,400 | 3,570 | 1,300 | 849 | 1,420
4,140 | 14,200 | 12,000 | 39,800 | 17,200 | 11,300 [ 3,300 | 1,280 811 | 1,420
10,600 | 17,000 | 12,400 | 32,200 | 14,700 { 10,100 | 3,040 | 1,150 811 | 1,600
27,100 | 15,700 | 14,500 | 25,800 | 12,800 | 13,100 | 2,800 | 1,150 936 | 1,680
27,700 | 13,900 | 25,900 | 21,600 | 11,700 | 17,800 | 2,500 | 1,480 | 1,190 | 1,720
-] 1,150 | 7,840 | 21,500 | 13,100 | 27,000 | 18,500 | 10,500 { 19,700 | 3,280 | 1,460 | 1,320 | 1,760
-1 1,580 { 5,780 | 16,800 | 14,500 | 21,600 | 17,800 | 9,640 | 22,200 { 5,530 | 1,580 { 1,600 | 1,
-] 2,590 { 5,600 | 13,300 | 12,600 |._...___ 18,500 | 8,680 | 22,800 | 4,800 | 1,660 1,330 | 1,540
-] 3,220 | 4,820 ¢ 11,800 ,800 |..oaooo 19,300 | 7,830 | 19,500 | 3,680 [ 1,320 | 1,120 | 1,480
....... 2,920 |._...__.| 14,800 | 9, SO I3 B eeeeeao| 17,400 o] 1,220 | 1,020 |__o.._
Month Maximum | Minimum | Mean | e!nsglgare R'il;"c'ggsm
[016170) 73 PR 3, 220 845 1,410 0.184 0.21
November-. ..o cecccccmaeeans 27,000 3, 060 10, 000 1,30 1.45
Decomber. . oo emiacccaceeee 27,700 2,000 7,350 .958 1.10
JANUATY - oo eeaam—an 26, 400 4,920 11,800 1,54 1.78
FObIUAry -« e amcccceecan 27,000 4,900 9, 910 1.29 1.34
March. e ciceiieeen 64, 500 8,300 25, 700 3.35 3.86
April L ieiermmeeas 7, 000 7,830 , 700 3.09 3.4b
MaY . e ecccemeas 22, 800 6, 600 14, 800 1.93 2,22
JUBe. oo e 39, 100 2, 500 10, 200 1.33 1.48
Ty o el 5,750 1,150 2,180 . 284 .33
August. . e 2,380 811 1,350 . 176 .20
September_ . ecieaas 3,180 950 1,580 . 206 .23
The year . o oo iemcmiies 64, 500 811 9,970 1.30 17.65
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BROKENSTRAW CREEK AT YOUNGSVILLE, PA.

Locarion.—Chain gage at highway bridge at Youngsville, Warren County.
Zero of gage is 1,188.92 feet above mean sea level.

DRAINAGE AREA.—304 square miles (revised).

RECORDS AVAILABLE.—October 1919 to September 1921; October 1931 to Sep-
tember 1933. Records 1909-33 published by Pennsylvania Department of
Forests and Waters.

DiscEARGE.—Maximum during year, 3,840 second-feet Mar. 15 (gag> height,
5.1 feet, from graph based on gage readings); minimum, 28 second-feet Aug.
22, 31 (gage height, —0.64 foot).

1909-33: Maximum gage height, 12.2 feet Mar. 25, 1913 (discharg® not de-
termined); minimum discharge, 27 second-feet at times during September to
November 1931 (gage height, —0.65 foot). Average, 19 years (1910-15,
1919-33), 557 second-feet.

ReMarks.—Records fair except those above 3,000 second-feet and trose esti-
mated for periods of ice effect, Nov. 27-30, Dec. 14-22, Jan. 14-17, Teb. 6, 7,
11-18, whieh are poor.

Discharge, in second-feet, 1932-33

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

8
S
g

46 387 128 122,010 198 726 | 1,600 178 39

e 45 630 115 | 1,630 271 568 1 1,600 175 175 88 37 31
43 568 132 730 254 452 | 1,450 224 164 139 52 63
43 452 134 509 184 398 | 1,370 181 164 103 101 175
45 321 141 508 159 321 888 175 259 87 67 161

64 238 181 180 206 827 321 631 64 45 87
60 193 452 298 710 786 827 2, 260 64 43

e 59 2 424 538 793 703 371 | 1,850 63 49 50
51 766 250 25 3n 462 661 398 888 60 47

5
g
L]
8
[
B
g
3
g
3
]
%
:
5

53 630 199 216 180 346 | 1,450 321 234 53 45 42
48 452 115 117 156 1,530 275 184 51 45 40
46 275 100 110 140 { 3,180 275 164 49 40 77
46 230 20 100 150 | 3, 660 793 150 53 37 70
46 227 85 1noe 140 | 2,670 661 346 141 69 33 57
46 568 85 130 130 | 1,610 930 793 128 67 34 53
46 538 85 166 | 130} 1,530 | 1,180 598 121 56 34 42
46 | 1,370 85 367 143 1,210 { 1,370 398 109 54 33 40
46 | 1,610 00 630 42¢ 930§ 1,370 | 298 101 51 30 42
46 | 1,180 05 462 371 11,210 896 227 51 30 53
43 100 686 275 | 1, 199 87 49 29 73
46 452 214 | 1,000 371 930 538 172 87 52 30 75
49 321 811 371 793 424 368 83 54 37 70
48 3211 1,770 401 | 1,060 568 321 334 83 57 40 54
56 38 46
51 37 56
47 33 63
46 30 52
43 30 46
40 20 oeenee

Per square | Run-off in

mijle inches
0. 247 0.28
1.60 178
1.36 157
1.56 1.80
1.34 1.40
3.17 3.66
2.89 3.22
1.09 1.28
1.08 120
204 A
. 136 16
.211 A
124 16.81
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OIL CREEK AT ROUSEVILLE, PA.

LO((}JATI(;N.—Chain gage at highway bridge 1 mile above Rouveville, Venango

ounty.

DRAINAGE AREA.—300 square miles (revised).

RECORDS AVAILABLE.—June 1932 to September 1933.

DiscEaRGE.—Maximum during year, about 5,430 second-feet Mar. 14 (gage
height, 7.2 feet, from graph based on gage readings); minir~um, 27 second-
feet Aug. 29, 31, Sept. 1, 2 (gage height, 1.82 feet).

1932-33: Maximum, that of Mar. 14, 1933; minimum, 26 second-feet Sept.
12, 13, 1932 (gage height, 1.80 feet).

ReEMarks.—Records fair except those for high stages and tho-e estimated for
periods of ice effect, Nov. 28-30, Dec. 12-24, Jan. 14-17, Feb. 5-7, 10-19,
which are poor. Records include discharge of Cherrytree Run. Some regu-
lation at low stages from power operations upstream.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. |Sept.
39 166 122 | 1,570 213 628 | 1,710 264 289 78 60 27
36 399 127 660 306 4751 1,490 257 230 87 52 27
35 245 132 475 268 420 1 1,490 323 203 137 73 53
34 197 158 420 194 370 | 1,240 346 200 102 226 114
49 158 158 535 160 323 950 272 825 85 84 155

111 161 158 420 155 257 800 319 | 1,150 71 56 76
98 147 167 346 240 293 420 711 72 52 54
74 134 323 239 | 1,080 875 912 370 } 4,290 67 50 44
58 130 241 257 650 912 730 395 | 2,520 64 61 39

875 61 58 35
535 56 54 34
396 64 49 34
314 54 48 34
264 48 78

50
227 49 42 190

....... 42 28 |acmeen

Per square | Run-off in
mile inches

85. 6 0.219 0.25

L15 1.28

1.08 1.24

1.24 1.43

1.49 1.55

3.40 3.92

2.94 3.28

1.29 1.49

1. 66 1.85

. 24

O

H
b = D
& BgE
-
o
gl kE
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FRENCH CREEK AT CARTEES CORNERS,? PA.

LocaTion.—Chain gage at hi%hway bridge at Carters Corners, Erie County,
4 miles northwest of Union City and 5 miles upstream from mouth of South
Branch of French Creek. Zero of gage is 1,235.7 feet above mean sea level.

DRAINAGE AREA.—208 square miles (revised).

RECORDS AVAILABLE.—October 1919 to September 1920; October 1932 to Sep-
tember 1933. Records 1910-33 published by Pennsylvania Department of
Forests and Waters.

DiscrareB.—Mazximum during year, 4,470 second-feet Dec. 31 (gage height, 7.7
feet); minimum, 15 second-feet Aug. 19, 21, 23 (gage height, 0.57 foot).

1910-33: Maximum (estimated), 9,940 second-feet Mar. 25, 1913; maximum
gage height, about 15.2 feet (caused by ice jam) Mar. 12, 1920; minimu™ dis-
charge not determined. Average, 17 years (1910-16, 1919-29, 1932-33), 424
second-feet.

REMARKs.—Records fair except those estimated for periods of ice effect Dec.
10-22, Jan. 13-17, Feb. 6-20, Mar. 5-7, 11, 12, which are poor.

Discharge, in second-feet, 1932-33

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

469 122 | 2,170 106 495 | 1,320 127 92 48 20 16
715 122 980 %g 401 | 1,140 120 81 4 1¢ 17

575 1656 535 196 331 880 168 72 66 41 269
401 183 679 150 240 658 165 170 51 32 170

118 18 1€ (..o
Month Maximum | Minimum | Mean | Fer square| Ruq-off in
mile irches

October. oo eccccenae 316 21 71.1 0. 342 0.39
November. ——- 930 140 433 2.08 2.32
105 553 2.66 3.07
2,170 140 482 2.32 2.68
1, 450 140 386 1.85 1.93
2,790 230 646 3.1 3.58
1,320 150 568 2.73 3.06
7156 100 206 . 990 1.14
1,420 35 172 .827 .92
18 29.0 .139 .18
41 15 22,5 . 108 W12
269 16 58.2 .280 31
3,430 156 301 1.45 19. 67

3 Formerly published as French Creek at Kimmeytown, Pa.
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FRENCH CREEK AT SAEGERSTOWN, PA.

LocaTioN.—Chain gage at highway bridée at Saegerstown, Crawford County,

" _half a mile above mouth of Woodcock Creek., .

DRAINAGE AREA.—629 square miles (revised). -

RECORDS AVAILABLE.—April to September 1921; October 1931 to September
1933. Records 1921-33 published by Pennsylvania Department of Forests
and Waters.

DiscrarGE.—Magximum during year, 7,070 second-feet Mar. 15 (gage height,
9.36 feet); minimum, 40 second-feet July 28 (gage height, 2.2" feet).

" 1921-33: Maximum, about 17,000 second-feet Jan. 20, 1929 (gage height,
15.9 feet, from graph based on gage readings); minimum, 26 second-feet Aug.
20, 22, 1930 (gage height, 2.16 feet). Average, 12 years, 1,060 second-feet.

Remarks.—Records good except those for low stages, which are fair, and those
estimated for periods of ice effect, Dee. 15-23, Jan. 14-17, Feb. 11-16, which
are poor. Regulation at low stages from power operations upstream.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
133 503 353 | 6,340 565 | 1,470 | 3, 590 414 306 116 52 49
141 | 1,080 311 | 5,240 668 | 1,150 | 3,470 403 266 120 52 50

92 [ 1,230 301 | 2,460 768 | 1,010 | 8,470 473 219 137 56 71
126 | 1,150 322 | 1,470 565 940 | 3,020 503 214 110 103 294
133 940 375 | 1,820 438 836 | 2,290 479 701 123 103 590
144 768 403 | 1,640 370 734 | 1,730 479 1 1,230 113 95 348
144 701 636 | 1,230 461 701 | 2,000 497 836 120 84 214
197 565 | 1,230 | 1,010 | 1,550 | 1,940 | 1,910 491 | 3,590 97 76 152
126 510 | 1,230 870 | 1,390 | 2, 1, 550 565 | 4,140 89 76 120
126 870 906 768 801 | 1,650 | 1,310 701 | 2,120 81 69 100
103 | 1, 550 701 668 680 | 1,010 | 1,230 701 940 86 69 92
86 | 1,390 636 636 660 | 1,080 | 3,010 603 668 67 89
97 | 1,080 553 485 650 | 1,430 | 3,130 540 461 71 65 78
100 768 403 420 660 | 5,340 | 2,000 497 350 71 73 78
95 636 310 410 680 | 6,920 | 1,300 497 291 62 65 89
89 636 280 420 720 | 6,280 | 1,390 522 238 62 62 95
84 734 260 | 440 668 | 3,440 | 1,820 | 1,310 238 60 69 92
86 870 260 479 603 | 1,910 | 1,730 | 1,390 210 62 60 89
841,230 260 668| 668)1,640|1,810{1,010{ 197 60 56 81
89 | 2,580 265 | 1,230 | 1,150 | 1,820 | 2,390 668 17t 60 49 81
84 {1,910 2801 1,010 | 1,640 | 1,910 | 2,000 503 163 58 49 86
76 { 1,310 360 | 1,010 { 1,150 | 2,080 | 1,380 420 144 56 46 100
69 | 1,010 700 12,000 | 1, 1,550 | 1,010 364 133 52 43 160
76 836 | 3,050 | 2,090 | 1,150 | 1,310 338 120 54 44 219
84 870 | 5,290 | 1,470 | 1,930 | 1,150 386 120 60 44 175
97 801 | 4,220 | 1,310 | 4,310 | 1,010 668 364 120 62 46 160
233 701 | 2,060 905 590 409 120 43 48 167
584 522 | 1,310 1, 230 540 565 113 43 46 171
522 420 | 1,010 1,550 491 450 291 46 48 180
497 386 840 2,290 432 403 126 4 50 192
420 4, 560 2, 359 46 52 Jaeeeee

: Per square | Run-off in

Month Maximum { Minimum Mean ‘mile inches

October_ ... PR 584 69 162 0,258 0.30
November. - —a 2, 590 386 952 1,51 1.68
December. . ............ - 5,290 260 1,000 1,73 1.99
January._ ..o........ 6,340 410 1,370 2.18 2.51
February. - 4,310 370 1,110 1.76 1.83
March 6,920 701 1, 3.16 3.64
April_..____. 3, 500 432 1,770 2.81 3.14
1,390 338 558 . 887 1.02
4,140 113 628 . 998 L11
1 43 75.5 .120 14
103 43 61.8 . 09% W11
590 49 149 . 237 .26
6,920 43 824 1.31 17.73
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FRENCH CREEK AT UTICA, PA.

LocaTioN.—Chain gage at highway bridge at Utica, Venango County, a third
of a mile above Mill Creek. Zero of gage is 1,019.54 feet above mean sea-level.
DRAINAGE AREA.—1,028 square miles (revised).
RECORDs AVAILABLE.—August 1932 to September 1933.
DiscHARGE.—Maximum during year, about 9,790 second-feet Mar. 16 (gage
height, 8.6 feet, from graph based on gage readings); minimum, 45 secord-feet
Sept. 1 (gage height, 1.09 feet).
1932-33: Maximum, that of Mar. 16, 1933; minimum, that of Sept. 1, 1933.
Maximum stage known, about 15.7 feet during flood of March 1913 (discharge
not determined).
ReEMarRks.—Records good except those estimated for periods of ice effect, Dec.
15-23, Jan. 12-18, which are fair.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
118 571 434 1 6,740 900 | 2,480 | 4,880 664 542 | +220 64 45
116 729 408 | 6,740 | 1,020 | 2,220 | 5,420 632 408 215 69 49
110 | 1,230 384 14,700 | 1,100 | 2,760 | 4,170 696 360 221 73 52
107 | 1,230 360 | 2,760 975 | 2,220 | 4,170 762 338 208 120
130 | 1,100 408 | 2,480 602 | 1,520 | 5, 762 399 201 160 338
166 900 384 | 2,480 459 | 1,060 | 3, 050 762 953 183 144 459
174 762 542 | 1,970 830 | 1,230 | 3,510 796 | 1,170 163 134 384
177 696 9751 1, 2,220 | 3, 796 | 2,020 149 139 243
195 696 | 1,520 { 1,140 | 1,970 | 3,350 865 | 4, 530 134 131) 171
177 696 | 1,320 [ 1,100 | 1,740 | 3,200 | 2,480 900 | 3,270 120 3 112
168 | 1,020 796 975 1 1,420 | 2,350 | 2,350 ( 1,020 | 1,680 116 9" 122
144 | 1,140 696 760 { 1,230 | 1,740 | 4,700 975 993 110 8r 112
120 | 1,320 542 640 | 1,060 | 2,190 | 3,830 865 696 101 82 103
1251 1, 384 580 975 | 7,200 | 4,170 796 542 95 73 107
130 762 340 560 938 | 9,020 | 2,900 729 434 95 7 118
125 696 330 560 | 1,020 { 9,510 | 2,480 729 384 99 67 101
125 6896 330 570 975 1 7,400 | 2, 1,020 360 99 87 107
139 330 590 938 | 5,250 | 3,050 | 1,320 315 91 3 103
130 | 1,320 335 762 975 1 3,460 | 3, 1,420 294 88 65 99
130 | 1, 340 | 1,320 { 1,320 | 3,350 | 4,000 | 1, 486 84 64 130
130 } 2,760 370 | 1,420 | 2,480 { 3,670 | 3,670 762 602 82 62 127
112 | 2,000 480 | 1,320 | 2,000 | 3,670 | 2,620 664 542 93 64 134
120 { 1,320 770 | 1,740 | 1,970 | 3,050 { 1,850 542 189 88 65 137
1101 1,180 | 2,460 | 2,760 | 1, 2,480 § 1, 520 542 180 84 64 189

99 ] 1,100 | 5,610 | 1,740 | 2,620 | 2,000 | 1,420 602 177 95 64 258
118 | 1,020 1 5,380 | 1,970 | 3,830 | 1,850 | 1,180 632 171 103 52 208
235 038 | 3,470 | 2, 4, 1,620 | 1,020 729 180 88 a0 189
360 632 12,060 | 1,970 | 3,350 | 1,850 900 796 174 80 42 192
571 542 | 1,420 | 2,090 |- .. 2,220 865 729 189 60 49 195
513 486 | 1,520 | 1,740 3,350 729 632 | =330 64 49 201
450 3,350 | 1,020 3,830 |.coeeo 571 facncoan 64 LA

Per square | Run-off in
Month Mazximum | Minimum | Mean ‘mile iaches
571 99 182 0.177 0.20
2,760 486 1,040 101 113
5,610 330 1,230 1.20 1.38
6, 740 560 1,900 1.85 2,13
4,880 459 1,620 1.58 1.64
9,510 1,060 3,330 3.24 3.74
5,790 729 2,960 2.88 3.21
1,420 542 798 776 .89
4,530 171 764 743 .83
221 60 119 116 it
160 48 79.9 .078 09
459 45 163 . 159 .18
9, 510 45 1,180 1.15 15. 55
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CUSSEWAGO CREEK NEAR MEADVILLE, PA.

LocatioN.—~Chain gage at highway bridge 4 miles northwest of Meadville,
Crawford County. Zero of gage is 1,071.77 feet above mean sea level.

DRAINAGE AREA.—90.2 square miles (revised). )

REecorps AvarLasLE.—October 1918 to September 1920; Octoker 1931 to Sep-
tember 1933. Records 1910-33 published by Pennsylvania Department of
Forests and Waters.

DiscEARGE.—Maximum during year, about 1,500 second-feet Jan. 1 (gage
height, 10.5 feet); minimum, 0.7 second-foot Qet. 13; minimum gage height,
0.3 foot Aug. 23, 24.

1910-33: Maximum gage height, 16.00 feet Mar. 25, 191¢ (discharge not
determined) ; minimum, 0.3 second-foot Sept. 24-26, 1933. Average, 23 years,
130 second-feet.

ReEmAargs.—Records poor. Discharge estimated for period of ice effect, Dec.
13-23. Slight regulation at low stages from power operations upstream.

Discharge, in second-feet, 1932-33

¥

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
3.5 16 16 | 1,190 63 167 424 30 ] 24 1.7 1.3 1.1
3.0 28 16 756 79 97 411 29| 17 1.7 1.7 1.1
2.1 50 16 526 102 79 398 36| 14 2.0 2.4 1.6
1.1 47 19 247 79 79 411 47| 12 1.9 6.2 3.3
1.2 40 203 63 79 385 47 ] 10 1.9 7.8 4.7
1.3 32 26 233 59 67 258 47 59 1.8 4.1 2.9
1.1 24 37 175 83 63 276 50| 92 17 2.4 2.8
1.1 24 122 117 210 157 206 50| 67 L7 2.3 2.5
L0 22 169 286 296 233 56 | 112 1.4 1.9 2.2
Lo 38 120 71 349 398 145 79 1.4 L6 1.8
.8 75 97 63 232 267 138 79 32 1.4 1.6 15
.8 87 63 56 120 154 300 631 17 1.3 1.4 1.4
.7 75 50 52 79 140 730 12 1.2 1.3 1.3
1.0 52 30 47 67 664 45 8.9 1.2 13 1.3
1.0 38 26 38 79 | 1,050 273 36 7.0 L2 1.2 1.4
L1 M 23 34 97 800 182 42 6.3 L2 1.1 1.6
1.0 59 21 36 92 561 5.6 1.2 1.1 L9
11 83 20 44 83 279 306 157 4.8 1.2 11 L7
1.6 112 75 107 175 276 91 4.2 11 1.0 Lé6
1.2 176 20 127 169 217 338 50 3.7 1.1 1.0 2.0
1.0 217 21 127 387 34 3.4 1.0 1.0 2.4
1.2 146 22 122 398 306 209 26 2.8 1.1 .8 3.0
1.3 87 30 203 217 102 19 2.5 1.1 .8 4.0
11 63 196 258 169 157 79 18 2.4 L2 .9 4.2
L5 63 452 189 210 112 63 211 2.4 1.3 L0 3.6
.............. 2.7 79 580 133 395 107 56 26 2.2 1.4 1.1 3.4
12 63 454 97 52 28 2.4 1.4 1.3 3.4
23 40 174 133 47 42 2.4 1.3 1.3 5.4
30 30 75 217 40 47 2.2 1.2 1.3 8.2
23 21 327 35 35 1.9 1.2 L2 7.7
14 |- 369 411 b 29 (. 1.2 1L2|._....

Month Maximum | Minimum | Meen | T °f 5quare| Run-off

mile in inches
October. _ o immaas 30 0.7 4.44 0.049 0.06
217 16 64,0 .710 .79
580 16 109 L21 1.40
1,190 34 192 2.13 2.46
543 59 186 2.08 2.14
1, 050 63 264 2.93 3.38
730 35 260 2.88 3.21
157 18 48.4 . 537 .62
112 1.9 19.9 .221 .25
2.0 1.0 1.38 .015 .02
7.8 .8 1.80 020 .02
8.2 1.1 2.83 .031 .03
1,190 7| 954 1.98 14,38
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REDBANK CREEK AT ST. CHARLES, PA.

LocarioNn.—Chain gage at industrial-railroad bridge at St. Charles, Clarion
County. Zero of gage is 976.24 feet above mean sea level.

DRAINAGE AREA.—5H28 square miles (revised).

RECORDs AvAILABLE.—Qctober 1918 to September 1921; October 1931 to Sep-
tember 1933. Records 1909-33 published by Pennsylvania Department of
Forests and Waters.

DiscusrGE—Maximum during year, about 13,000 second-feet Mar. 15 (gage
height, 9.3 feet, from graph based on gage readings); minimum, 32 second-feet
Sept. 13 (gage height, 0.88 foot). .

1909-33: Maximum, about 21,000 second-feet Dec. 14, 1927; maximum
gage height, 14.0 feet (affected by ice) Mar. 12, 1920; minimum, 10 second-feet
Aug. 9, 1910 (gage height, 0.71 foot). Average, 20 years (1910-14, 1915-16,
1918-33), 900 second-feet.

Remarks.—Records fair except those estimated for periods of ice effect, Dec.
14-24, Feb. 9-19, which are poor. Some regulation at low stages frora power
operations upstream.

Discharge, in second-feet, 1932-33

Day Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
85 208 224 657 657 | 1,020 | 2,060 382 694 98 75 49
56 434 213 694 657 852 | 2,190 | 1,020 587 859 57 52
42 434 254 657 587 731 { 2,190 | 2,590 462 | 1,590 68 59
43 254 246 694 622 587 | 1,270 | 1,760 407 980 72
57 202 243 657 492 554 | 1,370. 1,220 434 578 118 113

100 216| 216| 587| 382| 492)1,270 1,540 1,82 | 227 96 7
118 218 216 522 351 885 | 2,320 | 2,730 | 1,220 206 68 68
151 224 224 492 936 | 1,370 | 2,590 | 2,960 | 4,680 182 56 68
137 240 224 434 560 | 1,420 | 1,940 | 3,430 | 2,450 160 68 49
92 | 1,040 173 407 440 | 1,270 | 1,820 | 3,320 | 1,420 137 68 57
77 1 1,320 170 382 370 637 | 1,700 | 2,590 | 1,940 128 64 50
70 { 1,020 189 356 350 492 1 1,940 1 2,590 { 1,700 110 62 43
59 810 246 318 370 921 | 1,700 | 1,590 5564 96 121 34

o
=y
o
8
-
=
(=]
©
=
o
o
=
>3
>
=
<
=
o
&
R ST

32858 83
SEESE

14

3

-3

2

3

@

(=]

(=]

72 59 Jaeeoas
. Per square | Fnn-off in
Month Maximum | Minimum Mean mila inches

[ 1570) ¢ R 151 42 85,2 0.161 0.19
November. - 1,700 160 547 1.04 1.18
December, N 3,480 130 572 1.08 124
January.. - 2,060 210 711 1.35 1. 56
February. - 1,480 350 642 1,22 1.27
March.__ - 10, 900 492 2, 440 4.62 5.33
April. - 2,660 434 1,530 2.90 3.24
May.. 3,430 382 1,470 2.78 3.20
June.__ 4, 121 733 1.39 1. 55
July._. 1, 590 59 221 .419 .48
Au 146 40 86.2 . 163 .19
September. .o oo 113 34 65.4 124 .14
The Jear. cucmcemcceccmmcmcecamnae 10, 900 34 761 1.4 19.55
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MAHONING CREEK NEAR DAYTON, PA.

Location.—Chain gage at Independence Bridge, 13 miles northeast of Dayton,
Armstrong County.

DRAINAGE AREA.—321 square miles (revised).

REcorDs avaiLaBLE.—OQctober 1920 to September 1921; October 1931 to Sep-
tember 1933. Records 1916-33 published by Pennsylvania Department of
Forests and Waters.

DiscnARGE—Maximum during year, about 6,490 second-feet Mar. 15 (gage
height, 7.30 feet) ; minimum, 22 second-feet Oct. 3 (gage height, 1.60 feet).

1916-33: Maximum gage height (estimated), 9.6 feet Feb. 20, 1918 (discharge
not determined); minimum discharge, 8.0 second-feet Oct. 17, 1928 (gage
height, 1.40 feet). Average, 13 years (1920-33), 565 second-feet.

ReEMARKs.—Records good except those above 2,000 second-feet, which are fair,
and those estimated for periods of ice effect, Dec. 10-23, Jan. 13-17, Feb.
11-20, and for Feb. 7-10, which are poor. Slight regulation at low stages from
small power operations upstream.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
29 554 223 366 507 674 | 1,070 244 674 47 46
25 446 223 3356 507 540 | 1, 21 422 507 153 40 40
25 179 198 366 507 451 | 1,310 5 434 133 49 36

930 1 4,300 | 257 44 85 gg
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Month Maxinum | Minimum | Mesn | Fer Square | Run-off in
riile inches

212 25 56. 5 0.176 0.20
587 79 318 .901 111
3,670 120 486 1.51 174
1,520 185 532 1.66 L9l
1,070 320 476 1.48 1.54
6, 150 360 1,600 4,98 5.74
3,070 285 1,270 3.96 4.42
4,300 244 1,750 5.45 6.28
1,020 79 289 . 900 1.00
214 35 8L7 +255 .29
1756 40 64.3 . 200 .23
168 35 4.9 .233 .28
6,150 25 585 1.82 24.72
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CROOKED CREEK NEAR FORD CITY, PA.

LocaTioN.—Chain gage at highway bridge, 3%-miles south of Ford City, Arm-
strong County, and 5 miles above confluence with Allegheny River. Chain
gage at a site three-quarters of a mile downstream used prior to July 31, 1933.

DRAINAGE AREA.—280 square miles (revised).

RECORDS AVAILABLE.—October 1918 to September 1921; October 1931 to Sep-
tember 1933. Records 1209-33 published by Pennsylvania Department of
Forests and Waters.

DiscHARGE.—Maximum during year, about 10,300 second-feet Mar. 15 (gage
height, 10.64 feet); minimum, 0.4 second-foot Oct. 1 (gage height, 0.59 foot).

1909-33: Maximum, about 16,500 second-feet June 29, 1924; meximum
gage height, 15.39 feet (affected by ice) Mar. 14, 1912; minimum discharge, 0.1
second-foot Sept. 11, 25, 26, 1932. Average, 22 years (1910-13, 1914-33),
445 second-feet.

ReEmarks.—Records poor. Discharge estimated for periods of ice effect, Nov.
28 to Dec. 3, Dec. 9-22, Feb. 9-20. Regulation from power operations

upstream. . .
Discharge, in second-feet, 1932-33
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Ave. |Sept.
45 350 | 125| 560| 43 1C 12
70 560 | 130 | 408 | 386 €7 90
69 818 |~ 137 280 | 252 7.2| 13
50 684 [ 154 | 264221 15 33
50 608 127 408 | 107 P 263
64 584 354 280 | 57 12 78
48 1,390 | 608 | 288 | 49 «
10 1,140 | 696 | 1,430 | 32 18 2
37 876 | 1,300 | 1,020 | 36 1€ 17
477 710 | 3,170 380 | 30 1f 12
384 903 | 2,360 280 26 17 12
183 3,250 | 1,940 21| 22 1c 9.7
2,280 | 1,840 130 | 21 17 6.1
1,100 1,750 { 154 | 21 17 8.4
818 | 1,580 | 110| 19 b 15
584 | 1,240 197 16 o 9.7
514 | 1,100 16 21 12

312 51| 10 511 39
332 36 8.8 &1} 17
280 26 11 1€ 27

....... 790 |oeaeool| 15 €4 (..
Per square | Fun-off in
Minimum Mean mile inches

65 0.6 19.3 0.069 0,08
1, 140 30 202 .721 .80
2, 240 17 310 L1 L2
1, 580 110 504 1.80 2.08
1, 100 300 554 1,98 2.06
9,050 175 1, 600 5.36 6.18
3,250 137 742 2.65 2.96
3,170 118 800 2.86 3.30
1,430 26 292 1.04 116
466 8.8 60.9 217 .25
30 5.1 14.8 06
263 6.1 41. 4 148 17
9, 050 6 420 1.50 20. 38
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STONY CREEK AT JOHNSTOWN, PA,

LocaTioN.—Chain gage at Poplar Street Bridge at Johnstown, Cambria County,
1% miles above confluence with Little Conemaugh River. Zero of gage is
1,154.0 feet above mean sea level.

DRAINAGE AREA.—467 square miles (revised).

RECORDS AVAILABLE.—Qctober 1918 to September 1921; Octcber 1931 to Sep-
tember 1933. Records 1913-33 published by the Pennsylvemia Department
of Forests and Waters.

DiscEARGE.—Maximum during year, 13,100 second-feet Mar. 15 (gage height,
11.72 feet); minimum, 23 second-feet Oct. 4 (gage height, 0.93 foot).

1913-33: Maximum, about 23,000 second-feet Mar. 29, 1924 (gage height,
16.9 feet, from graph based on gage readings); minimum (estimated), 5 second-
feet Sept. 8, 1929. Average, 19 years (1914-33), 770 second-feet.

Remarks.—Records good except those below 100 second-feet and those estimated
for periods of ice effect, Dec. 14-22, Feb. 4-17, which are poor. Discharge

intexé)olated for Nov. 24. Diurnal regulation at low stages. Water supply

for Cambria plant of the Bethlehem Steel Co. diverted from Quemahoning

Reservoir not included in records except in part of monthly table. Record of

monthly diversion furnished by Bethlehem Steel Co.

Discharge, in second-feet, 1932—33

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
657 | 1,890 500 | 1,260 177 57 84
547 | 1,890 705 930 150 54 82
472 | 1,800 190 650 1,120 57 150
380 | 1,640 | 1,560 815 454 368 410
358 | 1,330 | 1, 99C | 254 | 206 | 200
318 | 1,260 | 1,400 990 150 123 206
401 | 2,740 | 2,460 878 123 114 126
1,000 | 2,780 | 2,890 | 2,07¢ 106 74 97
936 | 1,980 | 3,850 | 1,120 97 60 85
903 | 1,640 | 7,600 | 1,400 101 62 78
686 | 1,330 | 4,500 | 1,050 101 290 221
601 | 1,120 | 4,110 67¢ 89 206 328
2,210 | 1,400 ; 3,980 548 89 114 254
9,570 | 1,190 | 2,670 50C 84 85 163
11,460 | 1,120 | 2,070 % 86 69
4,910 [ 1,300 | 2,460 41C 85 60 328
3,120 { 2,260 | 2,070 76C 87 64 272
2,460 | 1,720 | 1,560 548 80 66| 238
3,480 | 1,890 | 1,330 368 71 60 163
5,050 | 3, 850 990 o 62 51 163
3,850 | 2,890 930 64 48 191
3,000 | 2,160 ‘815 191 69 48 163
2,460 | 1,400 598 17 93 78 137
1,400 | 1,120 477 167 95 | 1,150 123
1, 190 930 | 1, 560 15¢ 524 815 108
1,050 | 1,120 990 15¢ 101 328 101
930 870 650 300 191 191 97
1,050 6878 990 300 137 137 110
L1 1,050 191 97 121 101
1, 560 1,980 163 78 93 99
5,720 |oeeeee- 1,980 64|, 85 |.._..
Observed . Corrected for diversion
h Do
Mont| 8! Por s
. quare { Run-off in
Minimum | Mean | (mean) | Mean mile inches
28 94.8 49.8 145 0.310 0.36
86 304 50.1 354 . 758 .85
100 300 47.8 348 . 745 .86
251 526 58,7 585 1.25 1.44
424 597 66.8 1.42 1.48
318 | 2,220 76.1 2, 300 4.92 5. 67
548 | 1,610 87.9 1,700 3.64 4,08
477 | 2,010 110 2,120 4.54 5.23
150 617 115 732 157 175
62 167 103 270 . 578 .67
48 172 98 270 . 578 .67
78 177 72.3 249 . 533 .59
28 735 78 813 L74 23.63
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KISKIMINITAS RIVER AT AVONMORE, PA.

Location.—Chain gage at highway bridge at Avonmore, Westmoreland County.
Zero gage is 805.64 feet above mean sea level.

DRAINAGE AREA.—1,723 square miles (revised).

RECORDS AVAILABLE.—June 1907 to September 1913; October 1918 to Septem-
ber 1921; October 1931 to September 1933. Records 1907-33 published by
the Pennsylvania Department of Forests and Waters.

DiscHARGE.—Maximum during year, about 47,600 second-feet Mar. 15 (gage
height, 23.0 feet, from graph based on gage readings); minimum, 190 second-
feet Oct. 3, 4 (gage height, 2.34 feet).

1907-33: Maximum gage height (estimated), 30.8 feet Mar. 19, 190" (dis-
charge not determined); minimum discharge, 60 second-feet Sept. 18-27,
1908 (gage height, 1.6 feet). Average, 26 years, 3,010 second-feet.

Remarks.—Records fair except those estimated for periods of ice effect, Nov. 30
to Dec. 2, Dec. 14-24, Feb. 10-16, which are poor. Slight regulation at low
stages from power operations upstream.

*
Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5,150 | 2,500 | 2,930 | 6,350 | 2,200 | 4,900 728 38 415
3,560 | 2,720 | 2,720 | 6,660 | 2,520 3,610 868 3€8 390
2,930 | 2,820 2,300 | 6,660 | 7,520 ( 3,040 | 1,700 3€8 390
2,500 | 2,300 | 2,100 | 6,350 | 7,380 | 2,820 { 2,160 440 | 1,380
2,500} 1,910 | 1,910 { 5,760 | 4,900 | 2,820 | 1,180 945 4 3,760
2,610 { 1,910 | 1,630 | 5,040 | 6,160 | 2,720 845 876 | 1,920
2,200 | 2,300 | 1,540 | 10,500 | 9,850 | 2,720 690 4€8 | 1,180
1,910 | 3,220 | 2,300 | 10,800 | 9,140 | 8, 500 620 360 5
1,820 | 5,780 | 3,610 | 8,200 | 14,900 | 4,630 588 3€8 855
1,910 | 3,000 | 3,040 | 6,660 | 27,100} 3,610 555 663 555
1,720 | 1,900 | 2,500 | 5,460 | 20,000 | 3, 500 588 | 1,260 468
1,910 | 1,800 | 2,500 | 9,490 | 13,800 | 2,500 525 | 1,180 565
2,500 2,000{ 2,640 | 8,58 | 9,580 | 2100 468 845 805
1,910 | 3,000 | 11,800 { 6,350 | 13,400 | 1,820 415 629 805
1,910 | 6,500 | 38,400 | 5,040 | 11,900 | 1,630 415 525 845
1,630 | 5,000 | 24,500 | 4,760 | 9,010 | 1,540 440 440 | 1,450
1,540 1 3,990 | 12,100 | 5,760 | 9,770 | 2,100 415 495 [ 1,020
1,540 | 3,260 | 8,290 | 6,200 | 7,130 | 2,200 468 415 930
1,540 | 2,720 | 12,200 ' 5,320 | 5,460 | 1,540 345 440 728
2,250 | 2,940 | 19,400 | 8,210 | 4,500 | 1,270 390 368 588
2,000 | 4,360 | 15,400 | 8,130 | 4,900 | 1,100 368 325 690
3,790 | 3,560 | 12,600 | 6,130 | 3,730 845 368 305 690
4,760 8,470 | 4,760 | 3, 845 368 325 620
3,730 6,660 | 3,970 | 2,610 765 594 584 555
3 3,040 5,320 3,500 8, 765 765 | 2,960 525
6 7,100 4,900 | 4,100 | 5,610 930 | 1,070 | 1,720 495
.| 325 845 | 2,610 | 7,610 4,230 [ 3,730 | 4, 888 822 | 1,270 495
| 440 620 | 2,500 | 5,900 4,760 | 3, 5,610 | 1,270 890 972 | 1,180
- 765 525 | 2,500 | 4,230 4,900 | 2,720} 5,320 { 1,020 555 690 930
- 855 500 | 2,200 | 3,040 4,900 | 2,500 | 6,820 805 468 555 728
............ 440 |.....__| 3,520 | 2,820 5040 |...__...] 7,130 |.._._..| 390 525 foeaeee
: N Per square | Rtn-off in
Month Maximum | Minimum Mean mile inches
1, 100 192 366 0.212 0.24
5,100 390 1,170 879 .76
5, 360 400 1, 778 .90
7,810 1, 540 3, 020 1,75 2.02
6, 500 1, 800 3,220 1.87 . 1.95
38, 400 1, 540 7, 600 4,41 5.08
10, 800 2, 500 8, 030 3.50 3,90
27,100 2, 200 8§, 200 4.76 5. 49
6, 500 765 2,230 1.29 144
2,160 345 873 .301 .45
2, 960 305 707 410 .47
3,760 390 885 .514 .57
38, 400 192 2, 95¢C L7 23.27
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BLACKLICK CREEK AT BLACKLICK, PA.

Locarion.—Chain gage at highway bridge at Gratton, one-fourth mile north-
west of Blacklick, Indiana County.

DRAINAGE AREA.—390 square miles (revised).

RECORDS AVAILABLE.—August 1904 to September 1913; October 1918 to
September 1921; October 1931 to September 1933. Record~ 1904-5, 1907-33
published by Pennsylvania Department of Forests and Waters.

DiscHARGE.—Maximum during year, 11,100 second-feet Mar. 15 (gage height,
9.28 feet); minimum, 24 second-feet Oct. 3 (gage height, 2.10 feet).

1904-33: Maximum about 21,000 second-feet Sept. 3, 1912 (gage height,
12.90 feet); minimum, 6 second-feet Sept. 12, 16-27, 1908 (gage height, 1.88
feet). Average, 26 years (1907-33), 666 second-feet.

REMARKS.—Records fair except those for high stages and tl nse estimated for
periods of ice effect, Nov. 28 to Dec. 3, Dec. 10-23, Feb. 9-14, and for Jan. 23,
which are poor. Diurnal regulation at low stages from power operations
upstream.

Discharge, in second-feet, 1932—-33

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

) 34 120 130 904 568 631 | 1, 500 290 831 82 42 54
696 538 | 1,670 559 634 100 38 54
538 478 | 1,500 | 2,400 438 423 35 45
394 449 | 1,440 | 1,710 411 | © 190 72 284
338 343 11,230 | 1,130 534 132 65 468

394 295 | 1,180 | 1,720 3'S 91 44 246
1,350 631 | 2,560 | 2,500 ) 1,730 67 45 88
600 0

350 314 | 1,060 | 4,010 329 60 337

568 { 3,540 | 1,040 | 1,230 154 51 42 82
818 995 132 44 42 60

4,240
1,060 | 3,430 775 | 1,130 118 40 37 72
98 | 2,850 638 734 lsl)g 40 40 74

_______ ) 316 | 1,790 80 40 67 161
_______ 1,380 |oceeean| 1,230 |oocoon 42 60 |-eeeeo
: Per square | Run-off in
Maximum { Minimum Mean mile inches

262 28 79.0 0.203 0.23

1, 280 96 299 .767 .86
1,920 120 383 .982 1.13
2,140 306 721 1.86 2.14
1,350 338 638 1.64 1.71
8,640 295 1, 750 4,49 5.18
2,820 316 1,220 3.13 3.49

6, 420 290 1,930 4.956 5.71
1,790 T69 339 . 869 .97

4 40 81.4 . 209 24

337 35 90.0 .231 .27

478 45 127 326 .36

8, 640 28 640 164 22,29
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LOYALHANNA CREEK AT NEW ALEXANDRIA, PA,

LocarioN.—Chain gage at highway bridge at New Alexandria, Westmoreland
County. Zero of gage is 917.26 feet above mean sea level.

DRAINAGE AREA.—265 square miles (revised).

REecorps avAiLABLE.—October 1919 to September 1921; October 1931 to Sep-
tember 1933. Records 1913-23, 1925-33 published by Pennsylvania Devart-
ment of Forests and Waters. '

DiscaHARGE.—Maximum during year, about 10,000 second-feet Mar. 15 (gage
height, 12.3 feet, from graph based on gage readings); minimum, 14 second-
feet Oct. 11-13 (gage height, 1.72 feet).

1913-23, 1925-33: Maximum, about 10,400 second-feet Oct. 20, 1927 (gage
height, 12.65 feet, from graph based on gage readings); minimum, 2.4 second-
feet Oct. 3, 1927 (gage height, 1.46 feet). Average, 10 years (1919-22, 1926—
33), 447 second-feet.

REMAaRKS.—Records fair except those for extremely high stages and thos> esti-
mated for periods of ice effect, Dec. 14-23, Feb. 11-14, which are poor. Some
regulation at low stages from power operations upstream.

Discharge, in second-feet, 1932-33

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

18 33 41 846 325 334 757 325

33 |- 1,100

Per square | Run-off in

Month Maximum | Minimum Mean ‘mile inches
0163 70) 7 S 76 14 28.0 0.106 0.12
369 30 88.7 . 335 .37
1,100 34 220 . 830 96
1,790 188 417 1.57 1.81
1,060 140 407 1.54 1. 60
7,480 202 1,520 5.74 6.62
2,380 372 1 3.56 3.96
5, 360 325 1,290 4.87 5. 62
88 87 7 1.08 1.20
238 33 65. 0 . 245 28
498 30 104 .392 .45
54 156 . 589 66
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MONONGAHELA RIVER BASIN
TYGART RIVER NEAR DAILEY, W.VA,

LocatioNn.—Staff gage at Burnt Bridge, 1,000 feet above Stalnaker Run and
1 mile northeast of Dailey, Randolph County.

DRAINAGE AREA.—194 square miles.

RECORDS AvaiLABLE.—April 1915 to September 1933.

DiscEARGE.—Maximum during year, 4,170 second-feet May 16 (gage height,
9.60 feet) ; minimum, 3.4 second-feet Oct. 4-5 (gage height, 0.36 foot).

1915-33: Maximum, 9,980 second-feet Feb. 4, 1932 (gage 1 ~ight, 16.4 feet);

no flow Sept. 12 to Nov. 30, 1930. Average, 18 years, 367 second-feet. .

REMAREs.—Records good.

Discharge, in second-feet, 1932-33

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

80 482 250 380 500 183 238 55 250 94
69 412 465 305 500 225 183 41 225 75
62 320 412 238 570 380 142 275 178 71
57 276 335 201 535 320 157 157 | 1,700 80

46 163 225 238 770 | 1,140 51 201

45 151 | 1,750 430 690 570 500 39 121 59

44 155 0 482 500 482 380 36 104 49

41 213 570 430 380 640 | 1,640 45 146 42

51 238 412 305 290 | 1,010 850 40 | 3,190 37

63 262 305 305 | 1,330 | 1,860 395 75 | 1,140 34
157 238 275 395 970 930 320 47 5 35

115 770 | 1,430 | 2,020 970 52 68 55 117
225 | 3,060 1,330 570 412 46 54 47 73
650 | 1,050 448 810 380 275 39 41 47 57
650 5 350 610 275 238 35 34 890 40

1,100 412 | .. 610 276 365 161 | 1,140 146 34
730 71 1 I 500 225 536 7% 690 163 33
430 262 o 4“8 ... 3604 anos 395 126 [ouceee

Month Maximum | Minimum Mean P “nsn uare Rlill’llcggsm

199 3.6 63.9 0.329 0.38
1,230 56 207 107 119
1,330 41 267 1.38 1.59
3, 061 140 423 2.18 2.51
1,750 183 624 3.22 3.35
2,930 161 766 3.95 4,55
1, 225 530 2.73 3.05
3,740 174 700 3.61 4.16
1, 640 34 275 1.42 1.58
2, 140 30 1.39 1.59
3, 190 47 396 2,04 2.35

262 27 74.1 .382 .43
3,740 3.6 382 197 26.73
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TYGART RIVER AT BELINGTON, W.VA.

31

LocatioN.—Chain gage at highway bridge at Belington, Barbour County, a
quarter of a mile above Mill Creek. Zero of gage is 1,679.89 feet above mean

sea level.
DRAINAGE AREA.—390 square miles.

RECoRDS AVAILABLE.—June 1907 to September 1933.

DiscEARGE.—Maximum during year, 7,470 second-feet May 17 (gag> height,
12.73 feet) ; minimum, 4.0 second-feet Oct. 4 (gage height, 1.90 feet).

1907-33: Maximum, about 20,100 second-feet Mar. 13, 1917 (gag~ height,

21.48 feet) ; minimum, 0.1 second-foot Sept. 13, 1930 (gage height, 1.56 feet).

Average, 26 years, 815 second-feet.
Remarks.—Records good.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
192 | 1,470 628 990 | 1,110 500 765 109 475 189
165 | 1,170 682 765 { 1,170 710 525 80 382 171
162 875 990 655 | 1,350 | 3,030 382 107 382 133
138 710 792 500 § 1,350 | 1,670 360 382 | £, 240 262
128 | 550 655 428 | 1,170 | 1,230 360 214 | 2,020 | 1,350
123 500 340 340 | 1,050 | 1,600 405 123 875 575
121 428 525 575 | 2, 3,280 | 1,600 84 500 320
109 382 11,740 | 1,290 | 2,390 | 2,160 575 63 320 204
102 340 | 2,870 | 1,600 | 1,530 | 1,410 875 59 238 148

88 710 | 1,410 { 1,350 { 1,110 | 1,880 575 59 238 118
98 765 | 1,230 990 820 | 4,140 | 1,810 53 | <,630 98
183 820 655 820 | 2,630 | 5, 94 738 6212,190 ) * 118
525 875 600 930 | 2,870 | 3,110 628 80 | 1,230

500 738 2 | 3,870 | 1,350 { 2,790 500 63 682 { 1,350
428 575 | 1,880 | 6,030 | 1,110 } 3,030 320 62 428 875
228 450 | 3,360 { 5,310 875 | 4, 590 252 118 308 738
228 3821 1,880 | 2,320 820 | 6,980 214 628 224 382
234 405 | 1,350 [ 1, 600 820 | 2, 550 177 320 177 262
276 628 | 1,050 | 4,770 930 | 1,410 138 168 143 165
276 792 1 1,170 | 5,220 | 1, 670 930 118 116 118 | 1,350
224 875 | 3,620 | 4,320 | 2,550 { 1,350 94 109 98 | 1,470
450 | 3,960 | 1,880 | 4,050 | 1,530 | 1,230 74 86 84 525
1,410 | 2,950 | 1,230 | 2, 160 875 62 88 112 320
1,230 | 1,530 875 | 1,880 792 628 50 109 | 1,350 210
0 { 1,050 682 | 1,530 682 575 52 109 | Z, 160 153
765 930 | 2,550 | 1,410 875 500 71 98 990 118
628 (1,290 ( 2,240 | 1,170 | 1,230 405 174 { 2,020 525 107
2,320 | 1,470 | 1,290 | 1,530 765 405 | 4, 050 340 94
2,320 | 1,170 {.. ... 1,470 765 | 1,530 165 | 1, 102
1,470 875 |oeeeen ] . 290 1,350 207 | 1,170 382 90
....... » 23 710 |oceeee| [,110 [ocao 1,310 [oooooC 360 {.aaan

5 ot Per square { Run-off in

Month Maximum | Minimum Mean mile inches

450 5.5 125 0.321 0.37
2,630 112 522 1.34 1. 50
2, 320 88 559 1.43 1.65

3, 960 340 980 2.51 2.89

3,620 340 1, 390 3. 56 3.71
6,030 340 2,010 5.15 5.94

2, 870 600 1,310 3.36 3.75
6, 980 405 2,040 5.23 6.03
1,810 50 422 1.08 1.20

, 050 53 422 1.08 1.24

3,190 84 758 1.94 2.24

1,470 90 409 1.05 117

6, 980 5.5 911 2.34 31.69
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TYGART RIVER AT FETTERMAN, W.VA.

Locarion.—Water-stage recorder at highway bridge at Fetterman, Taylor
County, three-fourths mile above Otter Creek. Zero of gage is 957.86 feet
above mean sea level. Prior to Oct. 15, 1932, chain gage at same location.

DRAINAGE AREA.—1,340 square miles.

RECORDS AVAILABLE.—June 1907 to September 1933.

DiscHARGE.—Maximum during year, 25,300 second-feet May 12 (gage height,
16.60 feet) ; minimum, 41 second-feet Oct. 4 (gage height, 3.01 feet).

1907-33: Maximum, about 57,600 second-feet July 25, 1912 (gage height,
29.1 feet); minimum, 1.1 second-feet Oct. 21, 1930 (gage height, 2.23 feet).
Average, 25 years (1908-33), 2,560 second-feet.

ReEmarRks.—Records good.

Discharge, in second-feet, 1932-33

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. [ May | June | July | Aug. | Sept.
614 [ 7,360 { 2,160 | 3,110 | 2,930 | 1,690 | 2 660 350 | 1,100 505
614 | 5,410 1,960 | 2,520 3,020 | 1,780 | 1,910 204 833 418
577 1 8,550 | 3,900 ( 3,810 3,550 7,040 |1, 410 624 358
541 | 2,750 | 2,140 | 1,740 | 4,260 | 7,010 1,190 343 | 1,800 | 1,800
497 12,350 | 1,880 | 1,490 | 4,080 | 4,520 1,100 604 | 5,580 | 2,750
4651 2,050 ] 1,440] 1,280 3,810 | 4,960 994 457 | 2,750 | 2, 280
441 (1,780} 1,370} 1,460 7,180 | 9.590 { 1,320 301 ¢ 1,530 1 1,220
410 1,560 | 2,930 | 3,020 | 8,830 | 7,720 1,620 214 970 718
380 11,570 ) 6,650 5,050 5,940 5,410 1,120 167 680 550
365 580 | 4,700 | 4,700 | 3,990 | 4,700 | 1,120 145 577 410
372 3,020 3,730 | 3,550 { 3,020 | 10,800 | 1,680 127 | 3,970 322
778 1 3,110 | 2,750 | 2,840 1 8,920 ), 1, 137 | 8,260 395

1,600 ) 3,190 | 2,490} 6,210 | 10,700 | 10,600 | 1,320 127 } 4.160 586

1,980 | 2,840 { 2,330 | 14,400 | 6,120 | 9,590 { 1,370 118 | 2,240 630

1,720 | 2,310 | 6,390 | 19,600 | 3,900 | 11,200 | 1, 148 | 1,460 | 2,280

1,160 | 1,850 | 12,400 | 19,000 | 3,020 | 11,600 712 177 ] 1,010 | 2,140

946 | 1,510 | 7,720 9,870 | 2,660 | 18,600 604 | 1,010 1,440

970 { 1,370 | 4,830 ] 6,120 | 2,360 | 10,700 505 | 1,460 577 946

922 | 1,530 | 3,730 | 16,400 | 2,470 | 4,880 410 767 457 642

866 | 2,220 { 3,990 | 18,200 | 3,900 3,110 336 457 380 | 2,270
789 7,180 | 15,300 | 5,760 | 3,370 274 121 301

2,170 { 6,870 | 6,120 | 13,600 | 4,340 3 225 287 1,930

5,230 | 9,400 | 3,990 | 8,060 | 3,180 | 2,840 183 231 214 | 1,120

4,700 | 5,580 | 2,930 | 5580 | 2,450 | 2,140 156 177 745
3,460 | 3,640 | 2,490 | 4,880 | 2,170 | 1,680 137 148 | 3,820

2,750 | 3,550 | 5,060 | 5,410 | 2,840 | 1,560 124 209 | 2,840 425

2,210 | 4,520 | 6,470 | 5,230 | 3,550 | 1,350 188 209 | 1,660 350

3,730 | 5,050 | 4,260 | 4,520 3,280 | 2,310 188 | 4,200 | 1,040 322

4, 260 - 2,660 | 5,050 433 | 2,820 734 329

2,070 | 4,700 388 | 1,960 614 315

........ 3,810 |....-..| 1,600 604 f......

s P~ square | Run-off in
Month Maximum | Minimum | Mean mile inches

October___ - 982 42 339 0.253 0.29

NOVembDer_ .o icmccnccocacnccaan 7, 540 410 1,760 1.31 1.46

6, 290 365 1,860 1.39 1.60

, 400 1,370 3,390 2.53 2.92

12,400 1,370 4,220 3.15 3.40

19, 600 1,280 7,040 5.25 6.05

10, 700 2,070 4,230 3.16 3.53

20, 200 1,350 6,410 4,78 5. 51

2, 660 124 877 .654 .73

4, 200 118 638 .476 .55

8, 260 214 1, 680 1.25 1.44

4, 080 315 1,100 .821 .92

20, 200 42 2,790 2,08 28. 40
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MIDDLE FORK AT MIDVALE, W.VA,

LocaTtion.—Staff gage a third of a mile above Midvale station on Cosl & Coke
Railway, Randolph County, and 13 miles below Laurel Creek.
DRAINAGE AREA.—122 square miles.
RECORDS AVAILABLE.—May 1915 to September 1933.
DiscrARGE—Maximum during year, 3,750 second-feet May 16 (gage height, 9.30
feet); minimum, 1.4 second-feet October 5 (gage height 1.04 feet).
1915-33: Maximum gage height, 18.1 feet Feb. 4, 1932 (discharge not deter-
mined) ; no flow Sept. 15-25, 1930. Average discharge, 18 years, 291 serond-feet.
Floods of 1888 and 1912 reached gage height of about 18 feet.
REMARKS.—Records good.

Discharge, in second-feet, 1932-33

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

2.4 59 105 615 244 306 375 199 280 | 26 98
2.4 103 85 480 306 244 426 222 210 25 87 45
2.0 81 63 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>