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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER
BASIN, 1919-1920.

AUTHORIZATION AND SCOPE OF WORK.
o

This volume is one of a series of 14 reports presenting results 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 1886 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 80, 1895-1921.

B $12, 500. 00
1806 . .o e 21, 000. 00
1897 £0 1900, IncluSive. ..o iiee i 50, 000. 00
1901 to 1902, inclusive... ... ... ... .. .....cieiaoo.... 100,000.00
1903 t0 1906, inclusive. ..o e e 200, 000. 00
B 150, 000. 00
1908 t0 1910, inclusive..................... P, 100, 000. 00
1911 t0 1917, inclusive. . ... ..o 150, 000. 00
) 175, 000. 00
B 1 148, 244. 10
1920, e 175, 000. 00
22 U 180, 000. 00

In the execution of the work many private and State organiza-
tions 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;"
cooperation of the second kind is acknowledged on pages 5 and 6.

Measurements of stream flow have been made at about 5,000
points in the United States and also at many points in Alaska and

1



2 SURFACE WATER SUPPLY, 1919-1920, PART IV,

the Hawaiian Islands. In- July, 1920, 1,350 gaging stations were
being maintained by the Survey and the cooperating organizations.
Many miscellaneous discharge measurements are made at other
points. In connection with this work data were also collected in
regard to precipitation, evaporation, storage reservoirs, river pro-
files, 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, and acre-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 inthes” 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 rainfall, which is usually expressed in depth of 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 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 given gaging station is that point
on the gage—the gage height—at which water ceases to flow ever
the control.









SURFACE WATER SUPPLY, 1919-1920, PART IV. 3
EXPLANATION OF DATA.

The data presented in this report cover the two-year period begin-
ning October 1, 1918, and ending September 30, 1920. At the
beginning of January in most parts of the United States much of the
precipitation in the preceding three months is stored as ground water
in the form of snow or ice, or in ponds, lakes, and swamps, and this
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 or chain gage or from a water-stage recorder
that gives a continuous record of the fluctuations. Measurements of
discharge are made with a current meter. (See Pls. I, II.) The
general methods are outlined in standard textbooks on the measure-
ment of river discharge.

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

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving
results of discharge measurements, a table showing the daily dis-
charge df 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 heights and results of discharge measure-
ments are published.

The description of the station gives, iy addition to statements
regarding location and equipment, informgation in regard to any con-
ditions that may affect the constancy 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.

Many gaging stations on streams in the irrigated sections of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as prior appropriations below the
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stations must first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in pach
station description. The figures given can not be considered exact
but represent the best information available.

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
mean daily discharge may be obtained by averaging discharge at
regular intervals during the day, or by using 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 for each second during the
month. On this average flow computations recorded in the remain-
ing columns, which are defined on page 2, are based.

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 or footnotes added
to the tables gives information regardlng the (1) permanence of the
stage—dlscharge relation, (2) precision with which the discharge rating
curve is defined, (3) reﬁnement of gage readings, (4) frequency of
gage readings, and (5) methods of applying daily gage heights 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.

1 For a more detailed discussion of the accuracy of strean-flow data see Grover, N. C,, and Hoyt, J.C.,
Accuracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.
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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 of run-off in inches may
be subject to gross errors caused by the inclusion of large noncon-
tributing districts in the measured drainage area, by lack of infor-
mation concerning 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” 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.

COOPERATION.

The work in Wisconsin during the years ending September 30,
1919 and 1920, was done in cooperation with the Railroad Commis-
sion of Wisconsin, C. M. Larson, chief engineer, and at certain sta-
tions with the following organizations: Peninsular Power Co., D. W.
Mead, consulting engineer (Menominee River at Twin Falls near
Iron Mountain, Mich.); Menominee & Marinette Light & Traction
Co., Edward Daniell, general manager (Menominee River below
Koss, Mich.); United States Army Engineer Corps (Fox River at
Berlin and at Rapide Croche dam and Wolf River at New London).

The station on Little Calumet River at Harvey, Ill., was main-
tained in cooperation with the division of waterways of the Illinois
Department of Public Works and Buildings, W. L. Sackett, super-
intendent; gage reader paid by the Sanitary District of Chicago.

. The gage reader for Huron River at Flat Rock, Mich., was paid by
Gardner S. Williams, consulting engineer.

Work in the State of New York has been conducted under coopera~-
tive agreements with the State engineer and surveyor and since July
1, 1911, with the division of inland waters of the State Conservation
Commission, as provided by an act of the State legislature.

-The stations on Genesee River at Rochester, N. Y., and Conesus
Creek near Lakeville, N. Y., were maintained in cooperation with
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the city of Rochester; the Rochester Gas & Electric Co. also coop-
erated in maintaining the station at Rochester.

The Black River regulating district assisted in obtaining gage
readings on Black River and on Beaver River, also gage readings on
Forestport feeder and Black River canal. .

The water-stage recorder on Raquette River at Piercefield, N. Y.,
was inspected by an émployee of the International Paper Co.

The work in Vermont has been carried on in cooperation with the
State of Vermont, Percival W. Clement, governor, and Herbert M.
McIntosh, State engineer, and at certain stations in cooperation with
the following organizations and individuals: Vermont Marble Co,
(Otter Creek at Middlebury); Charles T. Middlebrook (Green River
at Garfield); Newport Electric Light Co. (Clyde River at West
Derby).

DIVISION OF WORK.

Data for stations in the Lake Superior and Lake Michigan drainage
basins in Wisconsin ‘and Illinois were collected and prepared for
publication under the direction of W. G. Hoyt, district engineer,
assisted by S. B. Soulé, H. C. Beckman, H. J. Dean, Roy S. Huffman,
and J. W. Harris.

Data for stations in the St. Lawrence River drainage basin in New
York were collected and prepared for publication under the direc-
tion of C. C. Covert, district engineer, assisted by O. W. Hartwell,
B. J. Peterson, E. D. Burchard, A. W. Harrington, J. W. Moulton,
A. H. Davison, B. F. Howe, E. B. Shupe, Otto Lauterhahn, S. M.
Currier, and V. B. Lamoureux.

Data for stations in Vermont were collected and prepared for pub-
lication under the direction of C. H. Pierce, district engineer, assisted
by H. W. Fear, R. H. Suttie, M. R. Stackpole, J. W. Moulton, B. L.
Bigwood, Hope Hearn, and Lillian H. McCarthy.

The manuscript was reviewed by B. J. Peterson.

GAGING-STATION RECORDS.
STREAMS TRIBUTARY TO LAKE SUPERIOR.
BAD RIVER NEAR ODANAH, WIS.

LocatioN.—In sec. 25, T. 47 N., R. 3 W., 8 miles upstream from Odanah, Ashland
County, 12 miles above mouth. Potato River enters from right 8 miles above
station.

DRAINAGE AREA.—607 square miles (measured on map issued by Wisconsin Geo-
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

Recorps AvainaBLE.—July 31, 1914, to September 30, 1920.

GAGE.—Stevens continuous water-stage recorder, installed March 31, 1915, over a
wooden well, just above the first falls in the river above the mouth; a Gurley
water-stage recorder at the same site was lised July 31, 1914, to March 31, 1915.
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DiscHARGE MEASUREMENTS.—Made from a cable about 700 feet upstream from the
gage or by wading.

‘CHANNEL AND coNTROL.—Bed is sand and gravel. Rock outcrop at the beginning
of rapids about 200 feet below the gage, forms a permanent control. During: log
driving periods logs may collect on the outcrop and cause backwater at the gage.
Right bank high, not subject to overflow; left bank of medium height and may
be overflowed during extremely high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg the year ending Septem-
ber 30, 1919, 5.01 feet at 2 p. m. April 10 (discharge, 6,680 second-feet); minimum
discharge occurred during the winter and is not known,

Maximum stage recorded during the year ending September 30, 1920, 5.5 feet
about March 24 (discharge, 8,230 second-feet); minimum stage, 0.87 foot about
3 p. m. September 8 (dlscharge 108 second-feet).

1914-1920: Maximum stage recorded, 6.66 feet at 1 a. m. Apnl 22, 1916 (dis-
charge, 12,200 second-feet); minimum open-water stage of 0.82 foot August 27,
1918 (discharge, about 88 second-feet). The minimum discharge may have been
slightly less than 88 second-feet during January and February, 1918.

ICE —Stage-discharge relation seriously affected by ice.

REGULATION.—A number of small reservoirs are operated during the early spring and
summer as an aid to log driving. During such periods the stage may fluctuate
rapidly.

Aoccuracy.—Stage-discharge relation permanent except when affected by ice. Rating
curve well defined between 80 and 7,270 second-feet; above 7,270 second-feet ex-
tended-and may be subject to considerable error. Operation of water-stage re-
corder satisfactory except duringéwinter. Daily dischargé for the year ending
September 30, 1919, obtained by discharge integrator except for periods indicated
in féotnote to daily-discharge table. Daily discharge for the year ending Septem-
ber 30, 1920, ascertained by applying to the rating table the mean daily gage
height obtained by inspection of recorder graph or for days of considerable fluctu-
ation in stage by averaging the discharge for intervals of the day. Discharge for
periods of ice effect, December 1, 1918, to March 14, 1919, and November 27,
1919, to March 18, 1920, determined from discharge measurements and compari-
son with records of flow in adjacent drainage basins. Open-water records good.
Records for winter roughly approximate.

Discharge measurements of Bad River mear Odanah, Wis., during the years ‘éndmg
Sept. 30, 1919 and 1920.

» N
Gage Dis- Gage Dis-
Date. Made by— height.| charge. || D8t Made by— height. | charge.
1919, Feel. | Sec.ft. 1920. X Feet. | Sec.t.
Feb. 15| R.S. Huffman......... al.77 156 || Jan. 13 | J. W. Harris........... 22,07 168
Mar. 11 do .. . 165 || Feb. 12 {..... s 1 T a2,07 168
May 31 235

o Complete ice cover at eontrol and at measuring section
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Daily discharge, in second-feet, of Bad River near Odanah, Wis., for the years ending Sept.
380, 1919 and 1920.

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

1918-19. . )
134 425 1,050 | 36| 22| 412| ed2| 203
129 | 404 1,400| 934| 400 370! 56| 188
129 [ 345 1740 | 893 | 490| 208] a72| 187
134 348 1830 s2a| 33| 55| 416| 172
14| 204 2070| 780| 354 (1,600 372| 170

220
158 | 390 2,390 | 69| 579]1,4%0| 335 170
167 | 718 100|240 | 77|00 D120 31| 160
188 | 858 2500 | 836 | '837 | ‘49| 362| 148
188 | 856 2660 763| 728) 700! 320 137
198 | 740 Lo 687| 674| 630| 208| 144
193 | 592 5680 | 568| si1| 468| 2060| 140
188 | 528 L£sa0! 532 731 05| 230| 130
198 | 424 3,320 452 58| 336 219| 127
13| 391 2,350 s04| 321 320| 139
359 120 950 | 2,080 1,300 | 312| 48| 1m
349 140 2,000 | 1,700 1,800 | 380 8| 145
318 2,000 | 1,470 1,600 304 | 150
370 1,510 | 1,260 1,550 360 | 140
954 1450 { 1,100 2 358 | 136
160 | 1,610 2620 | 1,740 1,730 32| 130
1,420 |} 165 2,300 | 1,980 | %0 {1,120 331! 150
1,140 1,960 | 1,740 783 [t 400 | 534 150
704 1,900 | 1,460 632 51| 161
757 1,720 | 1,300 2,180 ©82| 18
651 1,080 | 1,190 2,160 345 | 147
162 393 2,99 | 1030 1,680 283 | 139
179 | 414 2 1,000 1,280 | 137
285 | 450 2300 | 1,230 981,160 | 212] 139
s28 | arzi| | ... £900 | 1,170 | 75| 727 | S50 | 212| 140
a8 | o0l L 1720 | ‘990 | 70| 557| 640 1 157
a2 ) T 1,290 |on..... M2l 730 | 198 |.......
183 | 730 2,520 | 1,300 | 470 | 3,300 | 230 | 129
230 | 649 2600 | 1,120 | 870 | 2490 | 208 | 134
335 | 559 Lo | Low| s60|1700] 208 129
31| 5% 19050 | ¢ 703|200 193] 120
281 | 518 - 1780 | 820| 577) "920| 209 120
305| 510 1,610 70! 494| 730] 24| 120
33| a0 ; 12| a2 72| 203 120
287 | 435 ) 260 20| o40.| 414| 703| 1s8| 116
259 | 470 vwo| 13| 37| 595| o287 112
247 | 1,630 930 | 77| 35¢| 02| 380 112
219 | 3,220 1,000 | 542 s518| 4a2| 335! 144
214 | 2,550 1530 | 02| 631| 387| 200| 209
209 | 1780 1360 8| 595| 3%0) 253 o2m
200 | 1,420 1 149 | 58| 394 9225| oM
203 | 1,030 160 11,150 | 0170 | 400 | 526 | 387 183 | 209
170

198 | 1,030 1,070 | 374| 559 | 3s0| 163 193
177 | 930 1,040 | 342 594| 317| 153| 172
183 | 830 1010 342 5501 o987 | 134| 117
188 | 622 2,680 | 1,060 | 35¢| 463| 281 13¢| 112
177 | 640 20680 { 1,140 | 456 | 394 | o254 134 112
S S 183 | 667 2,330 [ 1,210 | 559 | 335| 253 | 139| 120
22, I 188 | 595 1860 | 1,300 | 534 | 299 | 230| 14a| 158

L 28| 5501 100 3,650 [ 1,760 | 780 | 281( 236 139
24, I 230 | 534 6,960 | 2,130 | 1,080 | 264 | 287 | 134| 230
25, 23| 518 6,650 | 1, 1030 | 236 335| 120| 209
D 428 | 486 4,450 [ 1,660 | 930 236 3u| 120 172
27, 442 2050 | 1,630 | 712 |1,020| 203| 129 139
.............. 414 |l o 4300|1800 | 613 [5710| 258 129| 134
290 1l 374 4670 | 1,780 | 510 | 6,660 | 247 | 129| 129
30,1 w | {1 ... 3,730 | 1,490 | 435 (4,880 | 281| 125| 125
3100 435 -...... ) N OO 2,700 ..., a7 .00 M7 125 |-eeen..

Nore.—Recording gage not in operation Oct. 15-25, 1918, May 14-28, July 17-27, 1919; discharge based on
records of flow in adjacent drainage basin. Braced figures show mean discharge for period included.
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_Monthly discharge of Bad River near- Oeéanah Wis., for the years ending Sept. 30, 1919
and 1920.

]|Drainage area, 607 square miles.]

Discharge in second-feet.
Month Run-off in
Maximum. | Minimum. | Mean, | Persquare| 1n°hes
g * . mile.
1918-19.
200 0.329 0.38
597 . 984 1.10
183 .301 35
140 .23t 27
120 .198 21
1,150 1.89 2.18
2, 230 3%6 3. Z;?é
1,020 ©1.68 1.87
¢ .960 | 1.11
358 . 590 68
151 -249 28
585 . 964 13.08
October ............... Feveerarenaararaieaane 239 443 .51
November. ; 855 L4 1.57
214 .353 .41
170 280 .32
160. | .24 .28
1,960 3.23 3.72
1,520 2,50 2.79
653 1.08 1.25
1,030 1.70 1.90
592 .975 1.12
g 185 . 306 .35
feptember......... ereaeiiaareeiaceanaarnaa, 230 112 151 .249 .28
The year.. . ccoveiiiieiaainananaann 6, 960 112 643 1.06 14. 50

Days of deficiency in discharge of Bad River near Odanah, Wis., for the years ending Sept. 30,

1915-1920.
Days of deficient discharge.
Dischar;_;e 1‘1;1 second- Oct. !3,01911&({0 Sept.
oot 1914715 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20
Per cent
of time.
w3
5.7
9.3
1.5
14.7
2).5
29.5
35.2
39.2
44.6
50.5
54.2
60.2
64.6
70.5
] 74.0
.. 207 277 309 281 284 295 1,745 79.6
1,000. 31|, 293 322 308 302 304 1,849 3.9
1,290. . 320 314 330 323 312 319 1,018 87.5
1,500. 323 32 340 337 324 329 , 90.3
2,500 358 352 358 356 347 2,125 97.0
3,000 364 350 304 361 361 354 2,154 98.3
4,500 365 353 305 363 363 350 2,169 99.0
12, 365 366 355 3585 365 366 2,192 100.0
7! 44 519 585
11,300 3,340 6,900 5
a G) a 100 a12)
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MONTREAL RIVER AT IRONWOOD, MICH.

LocaTioN.—At main highway bridge on State line between Hurley, Wis., and Iron-
wood, Mich., 8 miles upstream from junction with West Branch and 22 miles
above mouth of river. "

DRrAINAGE AREA.—About 73 square miles (measured on Hixon’s County Atlas; scale,
1 inch=2 miles.

RECORDS AVAILABLE.—April 24, 1918, to September 30, 1920.

Gase.—Chain gage fastened to downstream side of main highway bridge; read by
W. A. Market.

DisCHARGE MEASUREMENTS.—Made from wooden bridge at lumber mill, one-fourth
mile above gage or by wading.

CHANNEL AND cONTROL.—Bed at and downstream from gage, heavy gravel, which
should be fairly permaneat. Concrete retaining walls on both sides of the river
below the gage prevent overflow at flood stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 3.15 feet at 8.30 a. m. April 12 (discharge, 610 second-feet);
minimum stage recorded 0.70 foot 1.30 p. m. November 4 (discharge, about 2.8
second-feet).

Maximum stage recorded during the year ending September 30, 1920, 3.8 feet
June 30 (discharge, 910 second-feet); minimum stage recorded, 0.84 foot Sep-
tember 13 (discharge, 4.7 second-feet).

ReauLatioN.—Water stored in Pine Lake in secs. 28, 29, 32, and 33, T. 44 N., R.
3 E., is used to increase the water supply for Ironwood and Hurley during periods
of low flow; effect of this regulation on the flow at the station probably slight.
Considerable diurnal fluctuation at the gage is caused by operation of gates in a
small dam located one-fourth mile upstream. Dam is used to float logs to sawmill.

Accuracy.—Stage-discharge relation fairly permanent except when affected by ice.
Rating curve well defined from 4 to 610 second-feet. Gage read to hundredths
once daily. Daily discharge ascertained by applying gage height to rating
table, except for period when stage-discharge relation was affected by ice for
which it was based on results of discharge measurements, observer’s records,
and climatological data. Records fair.

Discharge measurements of Montreal River at Ironwood, Mich., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
. Date. Made by— height. | charge. || Pate- Made by— height. | charge.
1918. Feet. | Sect. 1920. Feet. | Secft.
Nov. 22 | S.B.Soulé............. al,77 111 Jan, 11} J. W.Harris........... d1.10 9.0
Feb. 13 |..... do.......o...o. 1. 00 12.3
1919. June 11 | 8. B. Soulé............. 144 47
Feb. 17 ceaeedl D100 6.8
Mar. 12 1.11 14.4
12 . 1.11 11. 4
Apr. 11 3.18 594
ay 30| W.G. Hoyt.c.ooo..... 1. 56 55
Dec. 10 | J. W. Harris........... €1.48 27.3

o Made from bridge to which gage is attached; section very rough; results of measurem®ent not used in
determination of daily discharge.

b Made from bridge at regular section 1,300 feet upstream from gage; partial ice cover at control.

¢ Complete ice cover at control and measuring section. .

d Velocity at measuring section too low to obtain accurate results.
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Daily discharge, in second-feet, of Montreal River, at Ironwood, Mich., for the years ending
Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
24| 16 1] 7 721 126 80|14 32 9.5
22| 14 11 7 78 | 145 14 30 72 7.5
21| 14 10 7 126 14 26 4.7 9.0
20| 14 9| 7 102 | 9 6.1 325 4.7 9.5
20 ) 13 9 7 126 | 83 9.5 | 515 4.7 8.6
19 12 9 8 165 | 85 49 325 10 10
18] 12 9 8 165 | 72 230 15 10
17| 11 9 8 189 | 75 111 158 14 9.5
18] 10 9 8 237 1 92 5 113 10 8.0
7] 9.0 8| 9 305 | 68 67 13 8.0
181 9.0 71 13 515 | 57 94 75 32 7.5
18 8.0 71 14 610 | 46 78 54 3.0 6.4
18 7.8 71 16 385 | 36 5 54 6.4 6.9
20| 8.0 71 16 145 | 23 54 | 265 6.9
18 9.5 7{ 16 281 | 28 | 230 59 51 7.5
15 9.5 71 21 266 | 62 251 54 38 7.5
151 10 71 65 186 | 65 83 34 38 6.9
14 90 71 58 213 | 12 75 28 56 7.5
14 9.0 71285 230 ¢ 43 140 25 3.3 6.9
17] 9.5 7365 265 | 21 152 23 82 4.9
431 9.9 71297 365 [ 13 72 53| 51 5.8
48| 10 71209 273 | 25 6.9 | 43 46 6.9
73| 1 71156 237, 41 23 34 23 56
70| 13 7| 140 223 | 20 | 265 24 4.7 6.4
5 | 13 7 | 230 62| 32 | 305 69| 80 9.5
4 12 6 | 248 78| 59 |24 51 18 9.5
36 | 13 6 | 165 78 8 325 21 16 6.6
321 13 6 | 140 8 | 18 106 4. 14 8.0
30 12 96 | 18 85 12 14 7.8
241 12 135 | 12 54 4.4 15 13
18 11 ...l 59 ... 6 l....... 9.5 16 |.......
30 15 81 10 305 | 131 109 810 13 10.4
301 15 8| 10 365 | 112 85 | 560 8.0 8.6
251 15 6| 10 223 | 92 62 345 5.8 6.9
251 15 8| 10 273 | 109 44 248 5.8 7.8
25 5 ‘81 10 165 | 104 33 150 7.5 7.9
251 15 10 155 | 68 50 72 9.5 8.0
251 15 10 8.6 140 | 65 68 265 9.5 8.0
25| 15 10| 83 96 | 62 43 89 17 7.8
251 10 104 1L2 92| 6 36 65 26 7.2
25| 10 10| 12,1 821 6 30 51 43 6.4
25| 15 10| 13 87| 56 32 50 22 10.4
25 15 10} 13 100 | 51 42 48 20 7.6
20| 10 101 34 82 [ 48 30 | 365 20 4.7
201 10 10| 18 851 48 345 31 8.0
20 13 10| 46 85 9.5 | 34 140 24 5.1
20| 10 10| 48 78| 23 32 59 18 7.8
15| 10 101 59 78| 36 28 62 13 9.5
151 10 8| 68 18| 28 46 58 1.2 10.4
15| 10 10 75 91 28 36 55 9.5 9.5
201 10 10| 78 17| 51 40 9.5 8.6
151 10 81 62 140 | 48 22 7.5 112
151 10 8 1140 1311 59 41 20 7.6
151 10 10 | 405 345 | 120 43 24 7.8 16
100 | 10 10 | 560 345 | 180 36 34 6.4 13
15 5 10 | 425 264 | 109 26 28 5.6 22
15( 20 8 | 425 183 | &9 28 21 5.4 16.2
151 20 8345 1651 78 272 13 15 10. 4
15 | 135 8 | 492 165 | 75 515 15 1.2 51
15| 10 8 | 345 128 | 75 710 26 10.6 8.0
151 10 |....... 305 135 | 46 910 48 9.9 10.4
15 10 |....... 48 |....... 18 |....... 18 12.1 |.......

Nore.—Stage-discharge relation affected by ice Nov. 28 to Dec. 8, 1918, Jan. 1-12, Feb. 3 to Mar. 11,
1919, and Nov. 30, 1919, to Mar. 6, 1920. Gage not read Oct. 20, 1918, May 11, 30, Nov. 27, 1919, Apr. 25,
May 2, 9, 16, 23, 30, June 6, 13, 20, 27, July 4, 11, 18, 25, Aug. 1, 8, 15, 22, 29, Sept. 5, 12, 19, and 26, 1920;
discharge interpolated.
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Monthly discharge of Montreal River at Ironwood, Mich., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 73 square miles.]

Discharge in second-feet.
Month. Per square ifmgs'
Maximum. | Minimum. | Mean. mi(}e
1918-19. .
140 4.0 20.6 0.282 0,33
152 2.8 52.2 715 .80
73 14 27.0 .370 .43
16 7.8 1.1 .152 .18
11 [} .75 . 106 .11
365 7 92.2 1.26 1.45
610 72 212 2.90 3.24
145 . 6.4 52.0 LT12 .82
325 6.1 105 144 L61
515 4.4 84.2 L15 1,33
265 3.0 3L6 .433 .50
13 4.9 7.92 .108 W12
610 2.8 58.7 . 804 10,92
1919-20.
October. ..onnt it 265 5.1 36.6 . 501 .58
.. 515 12.1 122 1.67 1.86
100 15 22.7 311 .36
135 5 16.0 219 .25
10 8 9.07 124 .13
560 145 1.99 2,28
365 18 157 2,15 2.40
180 69.1 947 1.09
910 26 118 1.62 Lsl
810 13 134 L84 2.12
43 5.4 13.6 186 .21
22 4.7 9. 56 131 .15
Theyear.........ooeiiiiiiniiinnnnnn. 910 4.7 71.1 974 13,24

WEST BRANCH OF MONTREAL RIVER AT GILE, WIS,

LocarioNn.—In sec. 27, T. 46 N., R. 2 E., 800 feet upstream from highway bridge at
Gile, Iron County, 24 miles southwest of Hurley, Wis., and 4 miles upstream from
junction of East and West branches.

DRAINAGE AREA.—About 70 square miles (measured from Hixon’s County Atlas
scale, 1 inch=2 miles.)

REcORDS AVAILABLE.—April 26, 1918, to September 30, 1920.

Gage.—Sloping gage, bolted to rock ledge on lett bank of river a few hundred feet up-
stream from pump house of Ottawa mine; read by Lyle Slender.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge 800
feet below the gage or by wading.

CHANNEL AND CONTROL.—Control formed by permanent rock ledge across narrow
section of stream about 15 feet downstream from gage; fall at control about 4 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 6.1 feet April 12-(discharge, 710 second-feet); minimum stage,
1.5 feet September 19 and 20 (discharge, 4.0 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 6.2 feet
March 25-27 (discharge, 780 second-feet); minimum stage recorded 1.50 feet
September 6 and 7 (discharge, 4.0 second-feet).

1918-1920: Maximum recorded discharge, that of March 25-27,1920; minimum
stage 1.32 feet July 23, 1918 (discharge, about 2.4 second-feet).

ReauraTioN.—None.
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Accuracy.—Stage-discharge relation permanent, except when affected by ice.
Rating curve used fairly well defined below 710 second-feet. Gage read to hun-
dredths once daily. Daily discharge ascertained by applying gage height to
rating table. Records good except for days when gage was not read, and for

periods of ice effect.

Discharge measurements of West Branch of Montreal River at Gile, Wis., 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. | Sect. 1929, Feet. | Secft.
Nov. 22 19| 161 | May 30| W.G. Hoyt.euu.o...... 2,47 |  83.5

10, Dec. 10 | J. W. Harris_ . ......... e245| 326
Jan. 18 a2,13] 18.2| 192. :
Feb. 17 |. 62,00 | 101 Jan. 10| 14.3
Mar. 12 |. 1.95 14.5 || Feb, 13 |. 10.1

12 1.95 12.5 || June 11 68.

Apr. 12 6.1] 712

a Partialice cover at control; complete ice cover at measuring section.

Daily discharge, in second-feet, of West Branch of Montreal River at Gile, Wis., 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 41 35 19 10 136 184 34 56 36 18
38 32 18 10 136 184 38 46 34 22
38 31 18 10 146 184 34 38 32 18
36 30 18 10 146 171 30 144 30 14
36 28 18 10 136 158 30 250 28 12
34 25 | 16 10 184 136 72 270 26 11
34 24 15 10 232 136 158 290 32 10
33 23 15 11 250 136 158 250 30 9.4
32 21 14 12 250 136 158 198 26 9.4
32 21 14 12 250 112 126 126 22 8.3
32 21 14 13 490 101 12 90 21 6.3
31 20 13 14 710 99 82 24 6.3
30 20 13 15 548 82| 126 75 32 5.0
32 20 12 15 385 68 136 68 46 5.0
31 19 12 16 385 62 175 78 68 5.0
30 19 11 32 335 78 214 65 62 5.0
30 19 11 48 290 104 214 51 58 5,0
30 19 11 252 184 41 54 5.0
29 19 i1 75 214 90 136 34 46 4.0
30 19 ‘11 170 274 72 117 | - 33 45 4.0
56 19 10 184 335 59 90 32 44 5.2
78 20 10 214 335 54 70 68 82 6.3
99 20 10 214 310 62 51 82 90 9.4
99 20 10 214 290 68 104 62 68 12
84 20 10 232 290 64 158 46 46 1
68 250 232 59 184 38 32 11
59 250 223 54 184 41 26 7.2
51 250 214 44 136 44 21 7.2
46 250 232 36 104 38 20 7.2
41 193 214 33 72 36 12 9.4

38 136 |....... 30 |.oenen. 36 15 ]...0..

96507—23—wsp 504—2
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Daily discharge, in second-feet, of West Branch of Montreal River at Gile, Wis., 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.
12 136 46 15 10 10 335 198 131 450 | 25 15
26 131 46 15 10 10 284 178 136 385 | 21 18
34 126 44 15 10 10 232 158 122 3351 18 15
32 104 41 15 10 10 232 141 94 285 | 15 12

36 99 44 15 10 10 232 136 72 234 | 12

41 94 46 15 10 10 232 136 58 184} 16
36 86 39 15 10 10 170 122 4 170 + 32
34 86 32 15 10 10 158 117 4 158 | 34
28 1 32 15 10 10 146 108 46 136 | - 36
26 170 30 15 10 10 131 99 46 12| 32

4

4

4

4

5

26 170 28 15 10 10 134 94| . 65 112 | 36 5
24 170 28 12 10 20 136 86 78 12| 36 6
12 10 28 136 75 75 146 [ 32 g
7

8

8

8

9

9

22 158 28

21 158 28 12 10 36 131 65 72 214 | 28

20 146 28 12 10 44 136 59 78 232 | 25

20 152 26 12 10 290 136 54 72 170 | 21

20 158 24 12 10 108 136 48 75 117 | 18

18 158 22 12 10 72 147 48 65 93| 15

18 131 22 12 10 72 158 51 46 681 12

18 104 - 20 12 10 72 170 68 39 5 [ 12

18 108 20 12 10 104 184 82 32 4861 12 10

20 104 20 12 10 136 198 82 41| 10,7 11

21 97 20 12 10 250 250 133 26 46 . 4 12

26 90 20 12 10 290 184 41 9.4 14

43 90 20 10 10 780 270 212 21 41 7.2 15

61 82 20 10 10 780 250 198 21 41 7.2 15

94 T4 20 10 10 780 250 158 69 38 5.4 14

78 65 20 10 10 690 250 136 117 32 5.4 14

11 54 20 10 10 600 232 122 580 41 7.4 14

78 50 20 10 f....... 510 232 120 610 38 9.4 14
104 |..... . 20 10 |....... 420 |....... 17 |....... 280 12 .......

.

Note.—Stage-discharge relation affected by ice Feb. 6 to Mar. 11, 1919, and Dec. 20, 1919, to Mar. 12, 1920,
Gage not read on Sundays and also Nov. 5, 8, 28, and Dec. 25, 1918; fan. 1, Feb. 10, Apr. 18, May 30, June 24,
July 4, Aug. 20, Sept. 1, 13-18, Oct. 25, Nov. 27, and Deec. 25, 1919; Jan, 1, Mar. 4, 29-31, Apr. 2, June 24,
July 5, Sept. 8, 9, and 11-29, 1920; discharge interpolated except Sept. 11-29, 1920, which was estimated by
comparison with Montreal River at Ironwood, Mich.

Monthly discharge of West Branch of Montreal River at Gile, Wis., for the years ending
. Sept. 30, 1919 and 1920.

[Drainage area, 70 square miles.]

Discharge in second-feet.

Motith. . Ronoff in

S Per square ‘

Maximum. | Minimum. | Mean. mile,
1918-19.

L0752 74) < 78 14 25,9 0,370 0. 43
November. ......cciviemiiiiiiiianiniananns 184 44 89.4 1.28 1.43
DeCeMDbOr. . ceeerieieareeaeerreneansnsnnnnnn 99 29 4.5 .636 .73

35 19 22,1 . 316 .
19 10 13.0 . 186 .19
250 10 95.0 1.36 1.57
710 138 281 4.01 4,47
184 30 P 950 1. 1,57
214 30 117 1.67 1.86

290 32 90.6 1.29 L

90 12 39.0 . 557 .
22 4.0 8.95 J128 14
710 4.0 76.8 1,10 14.88




STREAMS TRIBUTARY TO LAKE SUPERIOR. 15

Monthwy discharge of West Branch of Montreal River at Qile, Wis., for the years ending
Sept. 30, 1919 and 1920—Continued.

Discharge in second-feet.
Month. R}_ﬁ;ﬁgsm
Maximum. | Minimum. | Mean Per square ’
* * ‘ mile.
1919-20. .
October 104 11 34.4 0. 491 0,57
November.... 170 50 116 1.66 1.85
December. . 46 20 28.2 403 46
January. ... . 15 10 12.6 180 .21
February.....ocoeemiiiiaiiiiicaiiaaaanans 10 10 10 .143 » .15
March... .. 780 10 211 3.01 3.47
April 335 131 199 2.84 3.17
198 48 116 1.66 1.91
610 21 100 1.143 1.59
450 28 136 1.94 2,24
e e e ieeceieearaieeaaann 36 5.4 18.4 . 263 .30
September.......coeuiiiiiiii it 18 4 9.83 140 .16
The Fear. .. cooceeaiiiiranniannnaannn 780 4 82.7 118 16.08

STREAMS TRIBUTARY TO LAKE MICHIGAN.

MENOMINEE RIVER AT TWIN FALLS, NEAR IRON MOUNTAIN, MICH.

Locarion.—In sec. 12, T. 40 N., R. 31 W., at power plant of Peninsular Power Co.,
3% miles north of city of Iron Mountain, Mich.

DRAINAGE AREA.—1,790 square miles (area in Wisconsin measured onw State map
issued by Wisconsin Geological and Natural History Survey, edition of 1911;
scale, 1 inch=6 miles; area in Michigan measured on State map compiled by
U. 8. Geological Survey; scale, 1:500,000;.

REcorRDS AvArLABLE.—January 1, 1914, to September 30, 1920.

Gace.—Staff and float gages used to determine effective head on water wheels.

DiscaargE.—The discharge of the turbines in second-feet corresponding to the power
in kilowatts is determined for each hour during the day from a record of the
number of wheels-in operation and the load, the sum of the discharge divided by
24 gives the average discharge through the turbines. To this quantity is added
the leakage through the idle wheels, the water passing over the spillway, through
the gates, down the log sluice, and leakage.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded during the
year ending September 30, 1919, 7,080 second-feet, April 13; minimum mean
daily discharge, 274 second-feet, August 10.

Maximum mean daily discharge recorded during the year ending September
30, 1920, 7,920 second-feet March 28; minimum daily discharge, 640 second-feet,
August 8.

1914-1920: Maximum mean daily discharge recorded 16,700 feet April 23 and
24, 1916; minimum mean daily discharge, 274 second-feet, August 10, 1919.

ReeuraTion.—During the summer of 1919 there was placed in operation another
power plant operated by the same company and located about 5 miles upstream.
Owing to variations in demand the daily discharge will bear no relation to the
natural flow, the monthly mean discharge should, however, correspond.closely
to the natural flow.

Accuracy.—During May and September, 1919, a series of four current-meter rpeasure-
ments were made by the United States Geological Survey at a point about 1 mile
downstream from the plant. The results of these measurements ranged from 7 to
13 per cent larger than the discharge computed from the records of power output
of the plant. The increase in the measured discharge may be due to more leak-
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age at the plant than ig accounted for, smaller efficiencies of the water wheels and
generator equipment, and inflow between the power plant and the measuring
section. On the basis of the current-meter measurements it was assumed that
the discharge computed by the power company was about 10 per cent too small
and the discharge published in the following tables was obtained by increasing
the power-plant records 10 per cent.

CooreraTion.—Records furnished by Mead & Seastone, consulting engineers,
Madison, Wis. Computation of monthly discharge made by engineers of the
Geological Survey.

Daily discharge, in second-feet, of Menominee River at Twin Falls, near Iron Mountain,
Mich., for the years ending Sept. 30, 1914-1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. |June.| July.| Aug. | Sept.
1914.

827 | 700 459 | 14,300 | 2,110 | 3,070 { 1,810 | 1,400

918 | 464 466 | 12,100 | 1,720 | 2,480 | 1,440 | 1,290

843 | 484 456 | 9,910 | 1,880 | 2,530 | 1,490 | 1,550

4. 834 | 644 464 | 8,820 | 1,570 | 2,370 | 1,410 | 1,700
5. 833 801 373 | 7,970 | 1,480 | 1,920 | 1,310 | 1,910
6 802 | 650 449 | 7,180 | 1,630 | 1,480 | 1,300 | 1,750
7 897 649 472 | 6,900 | 1,950 | 1,320 | 1,250 | 1,520
8. 800 | 610 993 | 6,670 | 855 | 1,470 | 1,000 |- 1,670
9. 840 | 681 5,560 | 1,060 | 1,510 | 1,310 | 1,460
10. 733 | 640 | 1,080 | 4,710 { 1,670 | 1,290 | 1,260 | 1,140
1 657 | 633 | 1,090 | 4,750 | 462 | 1,530 | 1,170 | 1,230
1 7131 635 ] 1,020 | 4,640 | 990 | 2,150 | 1,240 | 1,620
1 769 689 | 1,070 | 4,200 | 1,220 | 3,350 | 1,390 | 1,400
1 768 | 676 3,580 | 1,200 | 3,140 | 1,270 | 1,570
15. 669 | 661 | 1,470 | 3,080 | 1,040 | 2,630 | 1,180 | 1,640
16. 707 792 | 1,980 | 2,760 | 766 {2,030 | 1,290 | 2,340
1 709 | 818 | 2,640 | 2,400 | 1,990 | 2,020 | 1,290 | 2,220
1 642 | 756 | 3,270 | 2,130 | 1,160 | 1,760 | 1,330 | 2,180
1 704 | 756 | 3,900 | 2,840 | 1,080 | 1,600 | 1,340 | 1,970
20, 772 751 | 6,110 | 1,520 { 1,190 | 1,930 | 1,440 | 1,450
21 714 | 749! 6,450 | 2,000 | 1,140 | 1,430 | 1,480 | 1,430
2 688 613 | 6,030 | 2,370 | 1,610 | 1,170 | 1,480 | 1,660
23 630 | 610 | 5,610 | 2,600 | 1,270 | 1,830 | 1,610 { 1,600
24 610 | 5,420 | 2,760 | 1,980 | 1,920 | 2,000 { 1,320
25. 616 | 5,040 | 2,470 | 1,990 | 1,960 | 2,020 | 1,370
26 735 1 6,350 | 2,110 | 1,530 | 1,800 | 1,920 | 1,400
2 745 | 6,630 | 2,180 | 1,970 {1,890 | 1,750/ 1,230
2 801 | 8100 | 2,550 | 2,420 | 2,280 | 1,660 | 1,240
2 790 | 11,100 | 2,190 | 3,580 | 2,710 | 1,520 991
3 839 | 14,000 | 1,950 | 3,080 | 2,200 | 1,390 263
31, 850 |...L.... 2,000 |....... 2,000 1 1,370 |....,..
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18 SURFACE WATER SUPPLY, 1919-1920, PART 1IV.

Daily discharge, in second-feet, of Menominee River at Twin Falls, near Iron Mountain,
Mich., for the years ending Sept. 30, 1914-1920—Continued.

Day. ]Oct. '!Nov. Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
I
1916 17. !
1 ...| 3,180 { 3,930 | 2,070 | 1,280 | 956 | 832 | 1,750 | 6,550 | 2,680 | 2,840 | 1,170 | 1,170
,560 + 4,050 | 2,080 | 1,230 | 952 | 1,030 | 1,630 | 6,380 | 2,740 | 2,440 | 1,270
,460 3,790 | 2,160 | 1,480 | 1,170 | 1,050 | 1,610 | 4,560 | 2,290 | 2,270 | 1,250 | 1,130
,310 3,890 | 2,240 | 1,300 791 800 | 1,850 | 6,470 | 2,840 | 2,040 | 1,260 | 1,210
,320 | 3,460 | 2,080 | L, 998 | 917 | 1,960 | 5,950 | 3,270 | 1,580 | 1,540 | 1,200
!3,280 1,820 1,220 | 990| 869 | 1,740 | 5,010 | 3,300 | 1,780 | 1,220 | 1,170
13,170 | 2,090 | 835 {1,030 | 803 | 2,100 | 5,060 | 4,320 | 2,800 | 1,480 | 1,220
3,440 | 2,270 | 1,120 | 867 | 876 | 2,140 | 5,270 { 4,990 | 1,830 | 1,500 | 1,240
4,430 | 1,950 | 1,190 | 1,010 11,020 | 2,020 | 5,320 | 2,990 | 1,800 | 1,780 | 774
4,620 | 1,020 | 1,200 | 1,150 | 1,010 | 2,180 | 5,150 | 4,630 | 1,860 | 1,740 990
4,630 | 1,680 | 1,210 777 820 2,720 | 5,080 | 3,140 | 2,050 | 1,630 | 1,060
4,430 | 1,780 | 1,220 | 900 | 884 | 3,290 | 4,930 | 3,620 | 1,580 | 1,410 | 1,050
3,800 | 1,660 | 1,220 | 042 | 9781 3,430 | 4,940 | 3,160 | 2, 1,570 | 1,240
3,060 | 1,330 | '8 908 | 972 | 2,820 | 4,840 | 3,200 [ 2,220 | 1,240 | 1,
2,520 | 1,200 | 1,110 | 910 | 955{ 2,690 | 4,730 | 2,670 | 2,140 | 1, 1,260
2,190 | 1,310 | 1,180 | 1,040 | 974 | 1,980 | 4,760 | 3,010 | 1,560 | 1,310 | 1,810
2,870 | 1,190 | ‘889 | '939 | 1,110 | 2,480 | 4,700 | 2,320 | 1,790 | 1,200 | 1,670
2,630 | 1,140 | 1,020 | 790 3,490 | 4,520 | 2,500 | 1,500 | 1,220 | 1,53
2,670 | 1,180 759 | 1,030 | 5,120 | 4,880 | 2,520 | 1,670 | 1,050 | 1,460
2,720 | 1,390 | 1,000 | 838 | 1,020 | 5,830 | 5,030 | 3,400 | 1,320 | 1,2/0 | 1,460
2,290 (1,350 | 782! 850 |1,040{ 7,500 | 4,510 3,550 | 1,510 | 1,440 | 1,390
2,660 (1,210 | 982 | 928 | 1,0! 8,740 | 4,360 | 3,830 | 1,270 | 1,270 | 1,240
2,730 | 1,210 | 1,040 | 1,040 | 1,210 | 8,320 | 3,910 | 3,760 | 1,170 | 1,270 928
2,180 | 1,260 | 1,050 | 1,060 | 1,250 | 7,560 { 3,630 | 3,650 | 1,250 | 1,240 | 1,130
1,700 { 1,270 | 1,030 | 850 1| 7,170 | 3,020 | 3,120 | 1,180 | 1,180 |~ 1,220
1,350 [ 1,310 | 1,120 | 813 | 1,320 | 6,470 | 2,480 | 3,860 | 1,170 , 1,160 | 1,230
2,450 | 1,470 | 1,170 | 872 | 1,280 | 5,990 | 2,820 | 4,000 | 1,270 | 1,250 | 1,210
2,620 | 1,210 | 829 | 873 | 1,670 | 5,650 | 2,480 | 3,760 | 1,380 | 1,180 | 1,220
2,480 6,230 | 2,470 | 3,320 | 1,240 | 1,180 | 1,2
2,250 6,220 | 2,340 | 3,220 | 1,220 | 1,210 747
............... 2,350 |-.eenaa] 1,220 | 1180 |o....o.
1,680 11,300 | 832 | 795| 926 2,100| 2,730 | 4,880 1,770 | 1,210 700
1,620 1 ‘915! 889 | 036| 975 | 2,870 | 2,320 5,230 | 1,810 | L, 100 968
1,620 | 1,160 | 854 | 790 | 788 2,240 | 2,200 | 4,800 , 2,040 | 1,050 | 1,190
1,470 (1,230 | 869 | 713 (1,120 | 2,630 | 2,090 | 4,290 1,950 | 684 | 1,220
1,720 | 1,230 | 992 816 979 | 2,120 2,320 3,7401‘1,540 011 | 1,220
1,360 | 1,050 | S17| 792 785 | 2,270 2,140 | 4,210 1,720 | 1,110 | 1,240
1,550 1 1,010 | 919 | 810( 883°| 2,03)| 2,3.0 (3,480 | 2,760 | 1,200 | 1,280
1,520 | 1,030 812 | 805 { 2,160 | 2,330 !3,6°0 | 1,260 : 1,260 87
1,450 819 863 | 1,010 | 2,210 | 2,350 | 3,310 | 1,390 { 1,520 | 1,110
1,460 | 741| 957 | 792 | 793 | 2,030 | 2,590 (2,620 1,290 | 2,140 | 1,260
1,130 | 762 | o917 | 741 | 922 1,540 2,900 |3,370 | 1,205 {1,130 | 1,290
1,430 | 738 | 1,000 | 756 1,920 | 2,410 | 2,490 1 1,210 | 1,570
1,470 1 711 66| 882 | 8121 1,150 | 2,520 2,340 | 1,220 | 1,263 | 1,190
1,580 | 7571 S96| 93)| 918, 1,860 | 2,350 | 2,3.0 11,220 1,270
1,480 913 9i5 723 926 | 1,820 2,140 | 2,060 | 1,220 | 1,200 676
1,480 812 817 814 983 1 1,970 | 2,320 | 1,990 | 1,210 | 1,210 | 1,080
1,460 | 7i3| 962 | 87| 806| 1,890 | 2,140 | 1,590 | 1,220 | 1,210 | 1,240
1 994 | 88| 735( 919| 2,300 2,780 | 1,610 {1,310 { 680 | 1,280
1,360 882 922 811 1,220( 1,970 | 3 1,470 | 1,400 | 1,090 | 1,360
1,240 | 1,020 | 805 690 | 1,280 | 1,980 | 3,610 | 1,200 | 1,280 | 1,070 | 1,500
1,240 | 1,050 2,390 1 2,270 | 3,400 | 1,660 913 | 1,080 | 2,210
1,740 | 1, 2,250 | 2,240 | 3,220 | 1,290 | 1,210 | 1,030 | 2,240
1,560 | 794 2,960 | 2,200 | 3,110 | 757 | 1,220 | 1,020 | 1,540
1,260 | 902 2,480 | 2,010 | 2,610 | 1,190 | 1,180 2 | 2,080
786 | 787 2,600 | 1,880 3,120 | 1,290 | 1,240 | 660 | 1,700
1,150 | 1,060 2,470 | 1,870 | 3,930 | 1,240 | 1,280 | 899 | 1,660
1,250 | 978 2,320 | 2,320 | 4,700 | 1,170 | 1,230 | 936 | 1,380
1,230 | 910 2,250 | 1,750 | 4,760 | 1,210 | 772 | 943 | 1,360
918 | 947 2,510 | 2,350 | 4,900 ( 1,300 | 1,140 | 1,090 | 1,220
1,160 | 815 2,330 | 2,30 4,220] 909 (1,220 | 1,260 | 1,160
....... 848 4,430 ....... 4,450 %....... 1,220 ' 1,230 ...,
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Daily discharge, in second-feet, of Menominee River at Twin Falls, near Iron Mountain,
Mich., for the years ending Sept. 30, 1914-1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1918-19, N
1 2,060 | 3,390 | 1,420 | 1,320 | 799 414
1,970 | 3,550 | 1,850 | 1,280 | 801 | 1,020
2,560 | 3,080 | 1,390 | 1,300 | 750 | 1,070 -
2,630 | 3,100 [ 1,460 | 949 | 830 1,250
2,700 | 2,801,920 | 622 801 890
2,580 | 3,420 1,770 | 1,600 | 813 852
3,420 | 3,000 | 2,050 | 1,440 701 583
3,800 | 3,410 | 2,370 | 1,840 | 724 922
3,950 | 3,390 | 2,270 | 1,700 732 864
4,030 | 3,310 | 2,520 (1,460 | 274 901
5,580 | 2,880 [ 1,810 | 1,430 | 444 846
6,940 | 2,500 | 2,520 1,340 | 349 922
7,080 | 2,690 | 2,620 | ‘840 | 605 659
5,820 | 2,830 | 2,250 | 1,190 597 597
5,080 | 2,660 | 2,660 | 1,280 | 684 804
1,690 | 1,390 | 1,200 909 844 | 5,120 | 2,670 | 1,430 | 1,290 983 707
1,980 | 1,410 | 1,370 | 987 | 1,250 | 5,140 | 2,810 | 1,920 | 1,300 | 755 864
1,980 | 1,420 | 1,360 | 1,080 | 1,360 | 4,420 | 2,780 | 2,220 | 1,320 | 1,030 790
1,860 | 1,730 | '952 | 1,000 | 1,370 | 4,800 | 2,520 | 1,750 | 1,750 | 881 758
2,690 | 1,430 | 1,310 | 976 | 2,260 | 4,800 | 2,080 | 1,730 8 | 868 615
1,990 { 1,650 | 1,400 | 1,000 | 2,300 | 5,420 | 2,500 | 1,990 | 1,240 | 827 620
1,970 | 1,560 | 1,250 969 | 2,480 | 5,530 | 2,100 | 1,040 | 1,370 823 668
2,010 | 1,670 | 1,120 | 944 | 2,540 | 5,900 | 2,200 | 1,900 | 1,130 | 824 849
1,930 | 2,130 { 1,130 | 917 | 2,380 | 5,280 | 3,000 | 1,400 478 695
1,900 | 1,400 | 1,130 | 1,100 | 2,570 | 4,570 | 2,550 | 1,630 | 742 | 833 835
1,750 | 1,330 | 944 | 1,000 | 2,820 | 4,170 | 2,680 | 2,060 | 730 | 815 71
1,580 | 1,550 | 1,270 | 957 | 2,760 | 3,860 | 2,360 | 1,490 | 454 | 889 852
1,870 | 1,760 | 1,370 | 939 | 2,630 | 3,530 | 2,370 [ 1,370 | 729 | 879 636
1,370 | 1,250 | 1,180 |....._. 3,160 | 3,670 | 2,840 | 1,380 | 818 | 959 | 1,280
1,550 | 1,440 | 1,100 |.......| 2,590 | 3,940 | 2,070 [ 1,280 | 801 | 961 | 1,220
....... 1,420 | 1,130 |.....0.| 2,870 |........| 1,610 {.......] 792 | 541 |.......
2,370 | 1,320 | 1,110 | 788 | 966 | 5,360 | 3,460 | 1,470 | 3,080 | 82| 1,030
1,750 [ 1,260 | 1,110 | 897 | 849 | 5,940 | 3,720 | 1,680 | 3,210 | 1,220 954
2,500 | 1,220 [ 1,120 | 906 | 848 | 5,990 | 3,580 | 1,480 [ 2,620 | 1,210 938
2,100 | 1,240 876 | 1,000 839 | 5,530 | 3,100 | 1,300 | 3,310 | 1,170 996
2,470 | 1,320 | 954 | '881| 845 | 5,440 | 2,900 | 1,350 | 2,720 | 1,080 696
2,500 | 1,500 | 1,100 | 945 | 815 | 4,480 | 2,990 | 862 | 1,900 | 1,060 647
2,250 | 1,240 | ‘954 | 017 | 739 | 4,770 | 2,960 | 1,370 | 1,790 | 1,110 903
2,280 | 1,230 | 1,160 | 802 | 840 | 3,430 | 3,160 | 1, 2,410 | 640 942
1,910 {1,200 | 1,030 | 963 | 847 | 3,240 | 1,950 | 2,070 | 2,110 | 1,600 912
2,160 | 1,210 | 1,090 925 865 | 3,320 | 2,820 1,360 | 2,200 | 1,620 970
3,610 | 1,280 | 1,030 | 876 | 904 | 2,810 | 2,810 | 1,600 | 1,300 | 1,460 | 956
4,490 | 1,230 | 1,060 | 895 | 921 | 3,120 | 1,880 | 2,020 | 1,830 | 1,720 719
3 1,490 | 1,020 | 957 | 878 | 2,640 | 2,970 | 2,400 | 1,620 | 1,470 908
3,130 | 977 | 1,040 | 953 | 659 | 2,800 | 2,750 | 2,450 | 1,720 | 1,840 944
2,870 | 1,140 | 1,060 | 784 | 968 | 2,780 | 2,620 | 2,440 | 2,430 | 1,760 | 1,070
2,080 | 1,150 | 1,030 | 926 | 945 | 3,060 | 2,010 | 2,260 | 2,630 | 1,700 989
3,220 | 1,150 | 1,060 | 911 | 991 | 2,980 | 2,650 | 2,190 | 1,520 | 1,440 945
2,840 | 1,200 | 860 | 899 { 1,060 | 2,450 | 2,130 | 2,270 | 1, 1,180 922
2,500 11,090 | 941' 894 | 1,100 | 2,580 | 2,180 | 2,300 | 1,630 | 1,150 826
2,000 | 1,170 | 945 | 909 | 1,060 | .2,590 | 2,290 | 1,660 | 1,450 | 1,120
2,230 | 1,000 | 892 | 887 |1,200| 2,970 | 2,380 | 1,570 | 1,470 | 1,190 895
2,280 | 1,090 | 916 | 825|1,440 | 3,160 2,530 | 1,500 | 1,560 [ 677 961
1,000 | 991 | 879 | 912|1,730 | 3,200 | 2,760 | 1,710 | 1,520 | 1,150 911
1,860 | 926 | 791 | 894 (2,780 | 3,850 | 2,660 | 1,490 | 1,490 | 1,130 999
1,650 | 904 | 876 | 872 |3,160| 4,960 | 2,710 | 1,460 | 1,350 | 1,120 972
1,46(°| 1,140 | 914 | 869 | 6,200 | 4,500 | 2,600 | 1,580 | 1,380 | 1,120 725
1,010 | 1,110 870 862 | 6,930 | 3,730 | 1,970 735 | 1,240 | 1,030 910
1,220 | 1,030 | 906 | 875|7,920 | 4,250 | 1,720 | 1,760 | 1,240 812
1,240 | 1,100 855 750 | 7,640 | 3,520 | 1,810 | 2,920 | 1,330 651 716
1,670 | 1,140 | 848 |....... 7,010 | 2,590 | 1,980 | 2, 2,490 | 888 673
....... 1,190 ceeeeao| 6,140 |.......lf 1,690 f.......] 1,570 967 [..cune.
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Monthly discharge of Menominee River at Twin Falls, near Iron Mountain, Mich., for
the years ending Sept. 30, 1914-1920.

[D'rainage area, 1,790 square miles.]

Discharge in second-feet.
B Run-off
Month. . Per in inches.
Maximum, | Minimum. | Mean. square
mile.
1,090 515 920 0.514 0.59
g 8 @ & 4
e T | N
2.94
3,580 462 | 1,59 . .99
3,350 1,170 | 2,030 1.13 1,30
2020 1000 | 1,440 -804 .
2,340 963 | 1,540 ~860 196
1,440 551 1,000 |-  .559 .64
1,370 673 | 1,070 .598 .67
1 6% g2, om| 0
1150 783 938 524 155
1,110 834 968 .541 .62
4,070 050 | 2,880 .61 | - 1,80
pa0l  Tio| | i@ %
1 . 1.58
3,240 1,220 | 2,190 1.22 141
2,820 913 | 1,510 . .97
3,840 532 | 1,880 1.05 117
4,200 532 1,700 . 950 12.90
1915-16.
0Ctoberseu.eemnns... . e 5,230 1,880 | 2,880 1.61 1.8
5,740 1740 | 3,070 1.72 1.92
2,910 1660 | 2,000 117 1.35
2,150 1100 | 1,4%0 .87 .95
1,570 988 | 1,230 .687 4
g3 B o
00 65 . 5.00
740 2,490 | 5020 2.80 3.23
8, 580 2650 | 5,040 2.82 3.15
5,520 1,450 | 2,330 1.30 1.50
September & 60 bl 280 Ry R
L SO 3 y . LT
The Year.c.ceeeeeaeenaneannnnnns —ee-n 16,700 707 3,080 1.72 23.36
1916-17.
OCOBEE -« e evenenrernenanenennanns 3,980 1,750 | 2,700 151 L74
November........ccccoveenn... 4,630 . 1,350 3,070 172 1.92
o e dml ow m
Fobramry. 111111 L% 7 ew| sl 5
March.....JI 0000 1,670 782 | 1,050 . 587 .68
April LI 8,740 1,610 | 4,090 2.28 2.54
BY ernnniniiaiinens 6,550 2340 | 4,500 2.51 2.89
June..........oolll 4,990 2,20 | 3,320 1.85 2.06
July.. .l 2,890 L10| 1,730 .966 L1
August...._.. 1,780 1050 | 1,320 731 .85
September.... ... .ol Il L80 | 7| 1210 .676 .75
The year.................. s 8,740 47| 2,220 1,24 16.77
1917-18.
October.............. 2,990 75| 1,590 .888 1.02
November. . . 1,740 786 | 1400 .82 .87
e i E o E
February. .. " 952 690 819 L4588 9
March.... 4,430 785 | 1,550 . 866 1.00
April. .. 2,870 1,540 | 2,100 117 1.30
May.. 4900 2000 | 2,980 1.66 191
June.. 5,230 757 | 2,420 1.35 1.5
Tuly.. 2,050 72| 1,350 .54 .87
éu%cHStB& 2,140 660 1,130 . 631 .73
eptember. ..o it 2,240 676 1,310 L7132 .82
THE YeAT - -« cveveennnnneneeenenennnnn. 5,230 660 | 1,540 . 860 11.66
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Monthly discharge of Menominee River at Twin Falls, near Iron Mountain, Mich., for
the years ending Sept. 30, 1914-1920—Continued.
Discharge in second-feet.
Run-off
Month. Per in inches.
Maximum. | Minimum.| Mean. square
mile.
1918-19.

2,900 790 | 1,560 0.872 1.0t

2,950 1,3701 1,970 1.10 1.23

2,130 1250 | 1,530 .855 .99

1,400 912 1,190 . 665 .7

1,280 887 1,000 . 559 .58

3,160 820 1,630 .91 1.05

7,080 1,970 4,350 2.43 2.71

3,550 1,610 2,720 152 175

2,660 1,040 1,850 1.03 .15

1,840 454 1,140 .837 .73

1,030 274 750 .419 .48

1,280 414 825 .461 .51

7,080 274 1,710 . 955 12.96

1,940 808 1,310 .732 .84

4,490 1,010 2,320 1.29 144

1,500 904 1,170 .654 .75

January......... e, 1,160 791 973 .54 .63
February...covciverernianinnananaens ciaeaes 1,000 750 889 . 497 .54
March 7,920 659 2,260 1.26 1.45
5,990 2,450 | - 3,740 2.09 2.33

3,720 1,690 | 2,570 1.44 1.66

2,920 75 LTI . 989 1.10

3,310 1,240 | 1,930 1.08 1.24

1,840 640 1, .670 .71

1,070 647 891 .498 .56

Theperiod....cooeemieeeiiiinanaiaaa.. 7,920 640 1,750 .978 T 13.31

Days of deficiency in discharge of Menominee River at Twin Falls, near Iron Mountain,

Mich., for the years ending Sept. 30, 1915-1920.

Discharge in sec.-it.

Days of deficient discharge.

s

b

EE

N

ot ot bk o bk ok Bk bk o

[

A latatatatafasery

EEzZszysussy

et bk ) B G0 OO 0D,
4&9-§~

Maximum........ y , y 7.
Minimum........ 532 | . 747 660 274

Oct. 1, 1915, to
Sept. 30, 1920,
1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20 P
er cent
Days. | of time.
i [+ 75 PO, 6 .3
3 10 foiieeannss 13 .6
4 19 7 30 1.4
12 1 9 43 34 16 115 5.2
50 1 27 75 69 57 279 12,7
136 6 48 119 107 109 425 19.4
171 | 20 73 141 121 136 662 30.2
187 { 46 103 158 136 163 793 36. 2
203 | 63 152 224 164 184 45.2
220 84 164 237 193 197 1,095 50.0
230 99 172 246 |~ 211 212 1,171 53.4
. 239 106 180 258 223 225 1,232 56. 2
243 111 190 238 237 58.5
245 130 199 272 248 249 1,333 60.8
253 162 210 , 289 27 262 1,447 66.0
273 215 251 338 206 292 1, 665 76.0
302 240 280 352 332 324 1,830 83.5
337 270 307 356 341 342 1,953 89.1
................. 360 286 323 359 % 349 2, ?25 92.4
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MENOMINEE RIVER BELOW KOSS, MICH.

Location.—In sec. 9, T. 34 N., R. 27 W., at the power plant of the Menominee &
Marinette Light & Traction Co., 4 miles below Koss, Menominee County, Mich.,
and 3 miles west of Ingalls. Little Cedar River, draining an area entirely in
Michigan, enters from left half a mile below station.

DRAINAGE AREA.—3,790 square miles.

Rrecorps AvarLaBLE.—July 1, 1913, to September 30, 1920.

Discaaree.—The flow is computed by the Menominee & Marinette Light & Traction
Co. of Menominee, Mich., as follows: Each hour the load on the generators is noted
and gage heights are read of the head and tailwater to determine the head on the
spillway of the dam and the acting head on the turbines. The flow through the
turbines for each hour is taken from a table giving the discharge corresponding to
those loads and heads. The flow over the spillway is taken from a table computed
from a weir formula. When water is wasted through the gates the magnitude and
duration of the gate openings are noted and the quantity wasted determined from
computed tables. The sum of the hourly quantities through the turbines and over
the spillway, plus the quantity wasted through the gates, divided by the number
of seconds in 24 hours, gives the average discharge in second-feet for the day. No
account is taken of the water passing through the exciter turbine, nor waste over
the ‘“trash gate” at the power house. This amount is however relatively small.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during the year ending
September 30, 1919, 14,100 second-feet, April 14; minimum mean daily discharge
1,170 second-feet, September 21.

Maximum mean daily discharge during the year ending September 30, 1920,
21,800 second-feet, March 29; minimum mean daily discharge, 1,200 second-feet
March 7. )

1913-1920: Maximum daily discharge recorded, 23,200 second-feet, April 23
and 25, 1916; minimum daily discharge recorded, 1,000 second- feet, June 14, 1914,

REGULATION.—Above the station are the following power plants, Sturgeon Falls,
owned by Penn Iron Mining Co., 50 miles; Little Quinnesec, owned by Kimberly
Clark Co., 62 miles; Upper Quinnesec, owned by Oliver Iron Mining Co., 62
miles; Twin Falls, owned by Peninsular Power Co. With the exception of the
Kimberly Clark dam at Little Quinnesec, the dams furnish power for utility uses
so that the flow past the dams is comparatively uniform. The Kimberly Clark
dam is used for paper mills and regulates the flow on Sundaysand holidays. The
effect of this regulation is felt at the stations generally on Tuesdays. The

&  monthly flow probably represents the natural flow. .

Accuracy.—During the months of May and September, 1919, seven current-meter
measurements were made at the highway bridge about 4 miles downstream from
the plant. Complete records were collected relative to the kilowatt-hours gener-
ated, head on dam and flow through the gates. Based on the results of these
meagsurements it was found that the discharge computed from records of operation
of the power plant was about 12 per cent too small for discharge around 5,000
second-feet and about 10 per cent too large for discharge around 1,700 second-feet.
The errors in discharge computed from records of operation of the power plant
has increased materially since 1914, when current-meter measurements of flow
at Koss, Mich., showed close agreement with daily discharge computed from
power-plant records. (See footnote to table of discharge measuwrements of Me-
nominee River at Koss, Mich., Water-Supply Paper 384, p. 29.) Certain revisions
in the tables used by the power company were put into effect November 1, 1919,
and itis believed that records after that date represent more closely the actual flow.

CooPERATION.—Daily discharge records furnished monthly by Edward Daniell,
general manager of the Menominee & Marinette Light & Traction Co. The
monthly computations have been made by the United States Geological Survey.
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Discharge measurements of Menominee River below Koss, Mich., during the year ending
Sept. 30, 1919.

_ eQGage | Dis- - a Gage| Dis-
Date. Made by height. | charge. || LD8te- Made by- height. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
May 21 19.25 5,480 || Sept. 15 | 8. B. Soulé............. 21.37 1,900
24 19.22 5,390 16 |..... L Ko 21.56 1,720
24 19.29 5,310 16 ..... L [+ S 21.68 1,610
Sept. 14 2071 1,520

e Distance from reference point to water surface; reference point is top of downstream handrail at first
vertical member from left end of bridge.

NoteE.—Measurements made from highway bridge about 4 miles downstream from power plant.

Daily discharge, in second-feet, of Menominee River below Koss, Mich., for the years ending
Sept. 30, 1919 and 1920. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,740 | 2,460 | 1,830 | 6,530 | 6,680 | 3,260 | 3,100 | 1,250 | 1,780
2,840 | 2,450 | 1,990 | 5,860 | 7,180 | 2,990 | 3,060 | 1,620 | 1,660
2,840 | 1,980 | 1,930 | 4,720 | 6,830 | 3,580 | 3,010 | 1,570 | 1,460
2,790 | 2350 | 1,670 | 4,630 | 6,940 | 3,720 | 2,920 | 1,630 | 1,420
2,740 | 2,440 | 2,040 | 5,780 | 7,200 | 3,560 | 2,510 | 1,470 | 1,760
2,770 | 2,260 | 1,810 | 5,910 | 6,690 | 3,320 | 2,520 | 1,910 | 1,610
2,540 | 2,130 | 1,740 | 6,520 | 7,130 | 3,540 | 1,720 | 1,990 | 1,740
2,790 | 2,110 | 1,750 | 6,110 | 5,900 | 3,990 | 2,570 | 1,640 | 1,740
2,850 | 2,060 | 1,920 | 8,860 | 6,040 | 4,380 | 3,730 | 1,570 | 1,560
2,760 | 1,820 | 1,740 | 9,550 | 6,520 | 5,140 | 3,300 | 1,570 | 1,410
2,940 | 1,810 | 1,740 | 10,700 | 6,810 | 5,170 | 2,740 | 1,640 [ 1,280
2,720 | 2,080 | 1,740 | 11,800 | 5,880 | 4,900 | 3,030 | 1,370 | 1,630
2,410 | 1,520 | 2,040 | 13,200 | 5,380 | 4,530 | 2,680 | 1,380 | 1,560
2420 | 2,000 | 2,120 | 14,100 | 5,150 | 5,040 | 2,040 | 1,420 { 1,540
2500 | 1,970 | 2,230 | 14,000 | 5,040 | 4,740 | 1,850 | 1,640 | 1,880
2,320 | 2,030 | 2,850 | 14,000 | 5,130 | 4,470 | 2,280 | 1,200 | 1,470
2,350 | 1,770 | 4,390 | 13,200 | 5,240 | 4,290 | 2,400 | 1,250 | 1,470
2,540 | 1,890 | 4,320 | 13,000 | 5,350 | 3,250 | 2,220 | 1,770 | 1,180
2,560 | 2,040 | 5,000 | 13,500 | 5,760 | 5,680 | 2,740 | 1,320 | 1,520
2,640 | 2,080 | 5,510 | 10,400 | 5,510 | 3,740 | 2,260 | 1,490 | 1,630
2,590 | 2,150 | 6,120 | 9,550 | 4,900 | 3,420 | 1,840 } 2,070 | 1,170
2,560 | 2,150 | 6,850 | 9, 4,460 | 3,210 | 1,680 | 1,920 | 1,720
2,700 4,410 | 3,160 | 2,030 | 1,820 | 1,420
2,660 4,330 | 3,360 | 2,140 | 1,810 | 1,470
2,520 4,920 | 3,650 | 1,960 | 1,900 | 1,820
2,600 5,380 | 3,730 | 1,710 | 1,420 | 1,790
2,450 4990 | 3,870 1 1,550 | 1,400 | 1,770
2,320 5,010 | 3,920 | 1,820 | 1,720 | 1,480
2, 600 4210 [ 3280 ' 1,790 | 1,780 | 1,850
2,660 3,850 | 3,170 | 1,790 | 1,630 | 1,620
2,510 3,480 |....... 1,530 | 1,270 |.......
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Daily discharge, in second-fect, of Menominee River below Koss, Mich., 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.

1,830 | 4,660 | 2,770 | 1,980 | 1,280 | 1,260 | 18,800 | 7,860 | 3,250 | 5,970 | 2,350 | 1,480
2,120 | 5,440 | 2,410 | 1,760 | 1,570 | 1,480 | 16,900 | 8,040 | 3,220 | 6,520 | 2,140 | 1,760
2,300 { 5,790 | 2,330 | 1,840 | 1,620 | 1,500 | 15,700 | 6,080 | 3,180 | 7,350 | 2,150 | 2,050
2,650 | 6,120 | 2,230 | 1,770 | 1, 1,530 | 15,600 | 6,840 | 3,220 [ 7,160 | 2,300 | 2,130
2,940 | 5,730 | 2,180 | 1,670 | 1,540 | 1,520 | 14,200 | 6,240 | 3,180 | 6,990 | 2,360 | 2,000
3,360 | 5,980 | 2,320 | 1,680 | 1,370 | 1,470 | 12,900 | 5,780 | 2,780 | 6,630 | 2,220 | 2,200
2,650 | 5,640 | 2,410 | 1,630 | 1,550 | 1,200 | 10,900 | 5,540 | 2,080 | 5,100 | 2,560 | 1,630
2,530 | 5,870 | 2, 1,750 | 1,520 | 1,480 [ 9,710 | 5,390 | 2,360 | 3,970 | 2,680 | 1,760
2,510 | 5,310 | 2,200 | 1,700 | 1,460 | 1,200 | 9,420 | 5,680 | 3,880 | 4,500 | 2,450 | 1,760
1,890 | 5,120 | 2,070 | 1,670 | 1,680 | 1,380 | 8,610 | 4,930 | 3,070 | 4,630 | 2,820 | 1,630
2,250 | 5,870 | 2,130 | 1,760 | 1,720 | 1,470 | 8,670 | 4,200 | 3,040 | 4,460 | 3,100 | 1,630
2,230 | 7,220 | 2,190 | 1,680 | 1,710 | 1,540 | 7,320 | 4,700 | 3,990 | 3,510 | 3,100 | 1,860
2,450 | 8,840 | 2,000 | 1,670 | 1, 1,460 | 6,980 | 4,700 | 5,470 | 3,290 | 2,990 | 1,980
1,820 | 8,640 | 2,200 | 1,770 | 1,570 | 1,270 | 6,620 | 5,210 | 5,540 | 3,850 | 3,560 | 1,850
.| 2,010 | 6,550 | 2,080 | 1, 1,710 | 1,710 | 6,010 | 4,680 | 6,410 | 3,760 | 2,900 | 2,340
1,920 | 5,560 | 2,060 | 1,750 | 1,830 | 1,610 | 5,940 | 6,420 | 5,000 | 3,750 | 2,840 | 2,620
770 | 5,040 1 1,970 | 1,700 | 1,540 | 1,540 | 6,030 | 5,540 | 6,040 | 4,600 | 2,960 | 2,440
1,720 | 5,730 | 1,810 | 1,840 | 1,540 | 1,760 | 6,240 | 4,540 | 4,980 | 4,990 | 2,950 | 2,400
1,780 | 5,660 | 1,850 | 1,610 | 1,630 | 1,780 | 5,430 | 4,620 | 5,160 | 2,420 | 2,570 | 2,570
1,780 | 5,260 | 1,960 | 1,760 | 1,680 | 2,220 | 5,940 | 4,400 | 5,050 | 2,960 | 2,060 | 2,030
1,430 | 4,340 | 1,880 | 1,520 | 1,610 | 2,160 | 6, 4,580 | 3,990 | 2,960 | 2,080 | 1,930
1, 3,760 | 1,850 | 1,670 | 1,280 | 2,160 | 5,740 | 4,550 | 3,700 | 3,000 | 2,220 | 2,030
2,070 | 3,940 | 1,980 | 1,600 | 1,600 | 2,760 | 6,860 | 4,240 | 3,620 | 2,720 | 1,570 | 2,030
2,070 | 3,920 | 2,180 | 1,540 | 1,440 | 3,590 | 8,000 | 5,660 | 3,660 | 4,110 | 1,630 | 1,740
2, 3,780 | 1,870 | 1,440 | 1,520 | 5,510 | 8,800 | 6,340 | 4,110 | 3,440 | 1,970 | 1,940
2,370 | 1,850 | 1,610 | 1,630 | 1,590 | 7,400 | 11,300 | 5,800 | 3,330 | 2,500 | 1,880 | 1,970
2,860 | 1,680 | 1,690 | 1,720 | 1,550 | 12,800 | 11, 5,600 | 3,020 | 3,040 [ 1,740 | 1,600
3,290 | 2,140 | 1 1,560 | 1,570 | 19,000 | 10,100 | 5,170 | 2,500 | 2,960 | 2,260 | 1,680
3,480 | 2,210 | 1,910 | 1,380 | 1,330 | 21, 10,200 | 4,430 | 2, 2,710 | 1,970 | 1,740
3,520 | 2,370 | 2| 1,520 |..0....| 18,100 | 9, 3,440 | 4,070 | 2,410 | 1,900 | 1,850
3,780 {..-.... 1,910 | 1,550 {....... 16,500 |........ 3,470 |....... 2,460 | 1,640 |...... .

" Monthly discharge of Menominee River below Koss, Mich., for the years ending Sept. 30,
1919 and 1920. .

{Drainage area, 3,790 square n:iles.]

Discharge in second-feet.
Run-off
Month. . Per in inches
Maximum, | Minimum. | Mean. square
mile.
1918-19.

[0 Y 7,200 2,440 3,510 0.926 1.07
November. 6,760 2,720 4,500 1.21 1.35
4,470 2,320 3,590 . 947 1.09
3,740 2,320 2,650 699 .81
2,460 1,520 2,040 . 538 .56
8,510 1,670 4,320 114 1.31
14, 100 4,630 9,340 2.46 2.74
200 3,480 5,590 1.47 1.70
5,170 2,990 3,940 1.04 1.16
3,730 1, 530 2,340 .617 .71
2,070 1,200 1,590 .420 .48
1, 880 1,170 1,580 417 47
14,160 | 1,170 3,760 . 992 13.45
3,780 1,430 2,370 .625 .72
8,840 1,680 5,030 1.33 1.48
2,770 1,610 2,080 .549 .63
1,980 1,380 1,680 443 .51
1,830 1,280 1, 550 . 409 .44
21, 800 1,200 4,600 1.21 1.40
18, 800 5,430 9,510 2,51 2.80
8, 040 3,440 5,320 1.40 1.61
6,410 2,080 3,890 1.03 1.15
i e ona nh E

SU.. . .
BePEEIIDET. . .o omnmavnsnonininieinreeerenenen 2,620 1,480 | 1,950 1515 .58

THO FEar. . eeeoeeeeeeeieeenaainnnes 21,800 1,200 | 3,710 979 13732 -
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Days of deficiency in discharge of Menominee River below Koss, Mich., for the years ending
Sept. 80, 1914-1920.

Days of deficient discharge.
]
. . Oct. 1, 1913 to
Discharge in ,
see.~ft. Sept. 30, 1920.
1913-14 | 1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20

* Percent
Days. |'oftime.
1, 2 ;2 PO, 8 0.3
1, 6 717 s 31 1.2
1, 26 11 9 93 3.6
1, 36 23 20 148 5.7
1, 45 33 43 222 8.6
1, 75 67 97 458 17.8
2, 96 93 130 648 25.2
2, 108 110 158 791 30.8
2, 119 121 179 919 35.8
2, 139 147 196 1,075 41.8
2, 162 167 1,197 46.6
3, 192 180 217 1,327 51.6
3, 233 202 230 1,491 58.0
3, 250 217 241 | 1,608 62.6
3, 263 229 251 1,684 65.5
4, 289 249 . 260 1,798 70.0
4, 308 272 275 1,014 74.5
5, 318 290 202 | 2,034 79.1
6, 329 319 326 | 2,191 85.2
8, 342 342 340 2,362 91.9
10, 354 352 350 | 2,442 95.0
13, 358 359 357 2,495 97.1
16, 361 365 360 | 2,527 98.3
20, 363 |.iieeaeon 365 2,546 99.1
25, 365 [ieeeainnn 366 2,557 100.0

3,230 | 520 | 4,320| 3,170 | 3,760

8,650 | 23,200 | 13,800 | 15, 14,100

1,170 | 1,390 | 1,550 | 1,160 | 1,170

: PINE RIVER NEAR FLORENCE, WIS.

LocaTioNn.—In secs. 23 and 26, T. 39 N., R. 17 E., at highway bridge 8 miles southwest
of Florence, Florence County, and 12 miles above mouth of river. Popple River
enters from right 200 feet above station.

DRAINAGE AREA.—488 square miles (measured on map issued by Wisconsin Geological
and Natural History Survey, edition of 1911; scale, 1 inch==6 miles).

RECORDS AVAILABLE.—January 22, 1914, to September 30, 1920.

GagE.—Chain gage fastened to guard rail on upstream side of bridge; read by William
and Clayton Taft. .

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

CHANNEL AND coONTROL.—Coarse gravel and stones; left bank high and not subject
to overflow; extremely high water may overflow right bank around approach to
bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 5.17 feet during discharge measurement made April 13 (discharge,
1,530 second-feet); minimum discharge 144 second-feet, September 12 and 13.

Maximum discharge recorded during the year ending September 30, 1920, 2,480
gecond-feet March 28; minimum discharge estimated because of ice, 180 second-
feet, February 23 to March 1. ’

1914-1920: Maximum recorded stage, 9.25 feet at noon April 23, 1916 (discharge,
about 4,520 second-feet); minimum stage, 1.6 feet September 6 and 7, 1915 (dis-
charge, about 118 second-feet).
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Ice.—Stage-discharge relation seriously affected by ice.

REecuration.—River not used for log driving during 1919 and 1920. Gates of a dam
below remained open throughout the period.

Accuracy.—Stage-discharge relation changed during winter of 1919; rating curve
used October 1, 1918, to March 29, 1919, fairly well defined between 292 and 1,840
second-feet; extension of curve below 292 and above 1,840 second-feet may be
subject to considerable error. Curve used March 30, 1919, to September 30, 1920,
fairly well defined throughout. Gage read once daily to half-tenths. Daily
discharge ascertained by applying daily gage height to rating table, except for
period when stage-discharge relation was affected by ice, for which it was obtained
from results of discharge measurements, observer’s notes, and weather records.
Open-water records fair; winter records subject to error.

Discharge measurements of Pine River mear Florence, Wis., 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. 1919. Feet. | Secft.
Jan. 14 a3.08 255 || Dec. 12 | S.B.Soulé............. €3.51 304
Feb. 12 52.86 198
Mar. 8 ¢3.38 203 1920.
Apr. 13 5.17 1,530 || Jan. 18 €2.99 239
ay 27 3.18 671 || Feb. 13 ¢3.37 220
Sept. 19 1.47 176 || June 14 4.38 | 1,180

@ Measurement made from complete ice cover. Because of frazil ice at bridge section, discharge at gage
was obtained by measuring flow of Pine River (128 second-feet) above mouth of Popple River and flow
of Popple (127 second-feet) above mouth, and adding the results of the {wo measurements,

b Discharge determined as in previous measurement; Pine River above Popple, 100 second-feet; Popple
above mouth, 98 second-feet. ~

¢ Complete ice cover at control and measuring section.

Daily discharge, in second-feet, of Pine River near Florence, Wis., for the years ending
Sept. 80, 1919 and 1920.

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

1918-19.

400 405 | 1,080 712 712 250 172 182
390 210 440 | 1,040 746 678 250 172 182
385 200 540 990 746 644 250 182 204
380 190 . 645 945 780 610 250 182 250
370 180 750 900 746 610 262 182 274
360 170 890 900 610 678 274 182 382
350 170 970 900 678 7 250 172 412
335 165 970 900 610 712 238 172

330 165 930 856 576 678 226 162 226
325 160 990 815 542 644 226 162 274
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D.ily discharge, in second-feet, of Pine River near Florence, Wis., 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. .
324 900 410 240 225 180 | 1,460 746 382 | 1,360 382 274
382 900 395 240 225 195 | 1,380 746 382 | 1,260 476 262
444 900 380 250 225 205 | 1,310 712 397 | 1,170 542 250
542 815 365 240 225 215 | 1,100 678 367 990 576 250
576 780 350 230 225 225 678 352 990 576 238
576 746 350 225 215 225 858 542 382 990 610 250
542 746 340 225 205 225 815 444 352 900 610 262
508 678 325 225 230 225 746 412 298 900 678 250
508 644 325 225 250 225 678 412 311 855 746 274
476 900 310 225 230 240 661 428 324 815 746 286

444 610 250 256 180 780 990 746 855 444 352 338
476 560 240 260 180 900 | 1,170 712 815 428 338 352
542 510 225 260 180 | 1,040 | 1,120 610 780 412 352 352
576 490 215 260 180 | 1,410 | 1,080 576 712 97 324

610 475 205 255 180 | 1, 1,080 542 900 382 274
644 445 285 250 180 | 2,480 | 990 47 990 412 208 262
678 445 260 255 180 | 1,970 900 444 | 1,360 412 324 250
746 430 240 260 |....... 1,460 780 412 | 1,460 397 298 238
780 |aeenn.n 225 245 |eewo...y 1,460 {.....0] 397 |....... 352 286 |...... .

NorE.—Stage-discharge relation affected by ice Nov. 22 to Dec. 6, 1918, Dec. 16, 1918, to Mar. 29, 1919, and

Nov. 14, 1919, to Mar. 27, 1920. Gage not r Dec. 9,11, 13, 1918, Apr. 2, 4, 1919, *Mar. 29,31, Apr. 2, 4,6, 8,

and 10, 1920; discharge interpolated. }
i

Monthly discharge of Pine River near Florence, Wis., for the years ending Sept. 80, 1919
and 1920. .
[Drainage area, 488 square miles.]
Discharge in second-feet.
5 Run-off
Month. Per h
Maximum, | Minimum. | Mean. | square | ininches.
mile.
1918-19.

October...... treecrenaan creectenconnenan P 750 318 430 0. 881 1.02
970 490 733 1.50 1.67

475 320 418 .857 .99

305 160 215 .441 .51

200 150 170 .348 .36

0 170 421 .863 .99 !

1,510 815 1,090 2.23 2.49

855 476 725 1.49 1.72

746 444 640 1.31 1.46

610 226 359 .736 .85

215 162 178 .365 .42
412 144 193 .395 .44
1,510 144 465 .953 1292
7 324 529 1.08 1.24 |
1,410 430 238 1.72 1.92
4 295 297 .609 .70
315 200 236 .484 .56 |
180 207 424 .46
2,480 180 675 1.38 1.59 |
1,460 476 841 1.72 1.92
746 S 516 1.06 1.22+
1,460 8 771 1.58 1.76 |
1, 208 623 1.98 1.48 1
746 286 499 1.02 1,18
367 238 294 .602 .67,
2,480 180 527 1.08 14.70 |
\‘
|
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Days of deficiency in discharge of Pine River near Florence, Wis., for the years ending
Sept. 30, 1916-1920.

Days of deficient discharge.
. N Oct. 1, 1915, to
Discharge in sec.-ft. Sept. 30, 1920
1915-16. | 1916-17. | 1917-18. | 1918-19. | 1919-20.
Per cent.
Days. 1" of time.

i P R Y Py 6 0.3

13 16 jeeeeine... [ ) PR 33 1.8

29 37 20 L% 3 N 140 7.7

41 80 107 96 11 335 18.3

59 90 117 109 29 404 22.1

75 99 128 126 56 484 26.5

85 111 138 140 81 555 30.4

88 117 150 148 99 602 33.0

98 130 184 151 112 675 36.9

1 148 197 157 121 737 40.3

1 152 198 163 137 770 42.1

143 162 209 169 152 45.8

150 168 223 175 158 874 47.8

170 180 226 182 174 932 51.0

181 191 239 199 186 996 54.5

185 192 249 214 200 1,040 56.9

196 204 257 227 200 1,084 59.3

202 208 260 232 215 1,117 61.1

211 216 276 242 242 1,187 64.9

221 230 285 248 254 238 67.8

245 257 296 278 6 1,352 74.0

269 296 341 338 312 1,556 85.2

315 349 350 333 1,647 90,2

341 354 359 364 363 1,781 97.5

361 365 365 365 366 1,822 99.7

366 |-eoeencannlonsacmanaafrnemacanefionaraenns 1,827 100.0
6866 557 425 465
M@ximum e .. .| 4,370 2,460 | a1,720 1,510
118 135 a 170 144

o Estimated.
PIKE RIVER AT AMBERG, WIS.

Locarion.—In sec. 15, T. 35 N., R. 21 E., at Chicago, Milwaukee & St. Paul Railway
bridge half a mile south of Amberg, Marinette County, 1 mile below junc-
tion of two branches of Pike River, and 11 miles above mouth.

DRAINAGE AREA.—240 square miles (measured on map issued by Wisconsin Geolog-
"ical and Natural History Survey, edition of 1911; scale, 1 inch=06 miles).

Recorps avamasie.—February 26, 1914, to September 30, 1920.

Gaee.—Chain gage fastened to guard rail on upstream side of bridge;xread by Fra.nk
Bunce.

DiscHARGE MEASUREMENTS.—Made from a highway bridge a quarter of a mile down-
stream from the bridge to which the gage is attached or by wading.

CHANNEL AND CONTROL.—Solid rock and some loose granite boulders; channel
permanent but very rough at gage. Banks medium high; not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 4.22 feet April 12 (discharge, 990 second-feet); minimum stage
recorded 1.5 feet September 12-14 (discharge, from extension of rating curve,
about 100 second-feet).

Maximum stage recorded during the year ending September 30, 1920, 5.15 feet
March 27 (discharge, 1,450 second-feet); minimum stage recorded 1.60 feet Sep-
tember 8 (discharge, 118 second-feet).

1914-1920: Maximum stage recorded, 5.15 feet March 27, 1920 (discharge, 1,450
second-feet). Estimated minimum discharge, 70 second-feet, December 9-11,
30, and 31, 1917.
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RecuratioNn.—None. - v
Accuracy.—Stage-discharge relation permanent, except when affected by ice.
Rating curve well defined between 180 and 1,120 second-feet. Gage read
quarter-tenths once daily. Daily discharge ascertained by applying daily gagﬁe

height to rating curve, or for periods when stage-discharge relation was affect

by ice, from discharge measurements, observer’s notes, and weather records.
Open-water records excellent, except for extremely low stages, for which they
are fair. Records for winter fair.

Discharge measurements of Pike River near Amberg, Wis., during the years ending Sept. 30,
1919 and 1920.

Date. Made by— hfia v ch]g.irgg'e. Date. Made by— hgi%gh?t. ch%gé.
1919. Feet. | Sec-ft.
Jan. 13 | 8. B. Soulé. ..| @3.18 201
.do. . 1.80 157
a1.98 165

2.46 355

w.G
Dec. 13 | 8. B. Soulé. 194

o Stage-discharge relation affected by ice. ‘

Daily discharge, in second-feet, of Pike River at Amberg, Wis., for the years ending Sept. 30
1919 and 1920.

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

1918-19.

278 218 200 160 180 326 278 148 142 100
192 262 218 205 154 205 780 294 262 154 169 100
180 262 232 205 148 230 740 294 148 158 104
169 232 247 206 151 305 626 326 326 158 148 109
169 326 240 155 379 590 358 326 154 142 109

1 218 190 154 740 522 326 310 138 138 114
158 294 247 190 156 760 505 326 134 148 138
158 262 290 190 158 780 471 326 278 148 154
158 204 290 190 160 753 454 358 232 128 148 158
169 180 290 190 160 721 422 326 128 142 162
162 148 290 180 150 700 390 358 406 134 134 169
158 142 180 150 681 358 326 422 158 128 158
158 138 275 170 150 662 374 294 342 162 122 142

138 260 170 140 626 358 262 278 169 18 138
590 140 245 170 f....... 590 358 262 262 162 122 154
662 140 230 160 |....... 590 358 247 232 158 134 160
590 |....... 215 160 |.......] 505 [.......] 282[.......] 15¢ 134 .......

96507—23—wsp 504——3
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Daily discharge, in second-feet, of Pike River at Amberg, Wis., for the years ending Sept.
80, 1919 and 1920—Continued.

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

505 220 160 160 160 438 232 278 145 128
471 215 160 165 165 382 | 278 204 247 142 122
454 210 160 170 1 326 262 199 278 262 120
438 | 210 165 175 170 204 262 247 310 358 118
422 165 175 175 265 262 278 278 326 122

263 190 150 160 | 1,450 590 310 278 193 128 148
232 205 150 160 | 1,280 522 262 180 122 142
232 205 155 160 | 1,120 471 232 326 180 162 140
230 205 155 |....... 7 390 232 | 326 176 199 140
....... 190 160 f.o.oo..l 662 {ii.....i 204 f......| 176 204 I.......

Norte.—Stage-discharge relation affected by ice Nov. 29 to Dec. 10, 1918, Dec. 22, 1918, to Feb. 13, 1919,
Feb. 28 to Mar. 15, 1919, and Nov. 30, 1919, to Mar. 17, 1920. Gaée not read, dischargeinterpolated, Dec. 12,
15, 17, 19, 1918; Feb. 14, 16, 17, 19, 21, Mar. 16, 17, 19, 21, 23, 24, 56, 28, ApT.2, 4,7, Auﬁ.ll, ept. 15, Nov. 12,
2, }3%%; ar. 19, 21, 23, 28, Apr.6, 9, 12, 15, May 3, June 21, July 19, 35-27, Aug. 2, 5, 17, 19, 23, Sept. 7, and

]

Monthly discharge of Pike River at Amberg, Wis., for the years ending Sept. 30, 1919 and
1920.

[Drainage area, 240 square miles.]

Discharge in second-feet.
Run-off
Month. Per in inches.

Maximum, | Minimum. | Mean. squar:
mile.

662 158 229 0. 954 1.10

522 138 278 1.16 129

150 227 . 946 1,09

205 160 188 .783 .90

160 130 148 .617 .64

780 140 398 1.66 .91

990 358 5568 2,32 2.59%

232 351 1,46 1.68

422 232 319 1.33 1.48

128 159 .662 .76

169 118 142 592 .68

169 100 128 .533 .59

990 100 261 | 1,09 14,71
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Monthly discharge of Pike River at Amberg, Wis., for the years ending Sept. 30, 1919 and

1920—Continued.
Discharge in second-feet.
Run-off
Month. - Per in inches.

Maximum. | Minimum. | Mean. square
mile,

522 138 201 0.838 0.97

700 230 422 176 1.96

230 160 194 808 .93

190 150 163 679 .78

180 160 165 688 .74

1,450 160 1.87 2.16

740 204 420 1.75 1.95

204 275 L15 133

740 199 374 1. 56 1.74

342 158 222 . Lo7

358 122 192 300 .92

294 118 181 754 .84

1,450 118 272 113 15.39

Days of deficiency tn discharge of Pike River ai Amberg, Wis., for the years ending Sept. 30,

1915-1920.
Days of deficient discharge.
Oct. 1, 1914, to
Discharge in sec.-ft. Sept. 30, 1920.
101415 | 1915-16 | 1916-17 | 1017-18 | 1918-19 | 1919-20
| Per cent
Days. | of time,
5 0.2
19 .9
31 1.4
54 2.5
82 3.7
140 6.4
263 12.0
381 17.4
534 24,4
724 33.0
805 36.7
906 41.3
986 45.0
1,108 50,6
1,181 53.9
1,319 60. 2
1,420 64.8
1,607 73.3
1,783 8L.3
1,890 86,2
1,952 89.0
2,053 93.9
2,144 97.8
2,176 99.3
2,180 99.9
2,192 100.0
109 128 120 70 100

PESHTIGO RIVER AT HIGH FALLS, NEAR CRIVITZ, WIS.
Locarion.—Insec. 1, T. 32 N., R. 18 E., at High Falls, near Crivitz, Marinette County,
a quarter of & mile downstream from power house of Wisconsin Public Service Co.,
1 mile upstream from Thunder River (coming in from right), and 15 miles by
road northwest of Crivitz. ’
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DRAINAGE AREA.—520 square miles (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch = 6 miles.

Rrcorps AvamaBLe.—October 1, 1912, to September 30, 1920.

Gace.—Gurley graph water-stage recorder, set over a wooden well about 15 feet from
the left bank and a quarter of a mile downstream from power house; replaced a
Barrett & Lawrence water-stage recorder about May 1, 1918; well is protected
from floating logs by a large boulder.

DiscHARGE MEASUREMENTS.—Made from cable, half a mile below the gage. About
2 second-feet of seepage water enters the river below the gage but above the cable
and is included in the discharge as published.

CHANNEL AND CONTROL.—Banks at control and measuring section are high and not
subject to overflow. Control at low stages is a small gravel riffle about 50 feet
downstream from the gage; at medium and high stages this control is apparently
drowned out and is probably formed by some section farther downstream.

ExTREMES OF DISCHARGE.—Maximum mean daily discharge during the year ending
September 30, 1919, 2,290 second-feet, April 12; minimum mean daily dis-
charge 55 second-feet January 19 and March 2.

Maximum mean daily discharge during the year ending September 30, 1920,
1,830 second-feet, April 3; minimum stage recorded 0.97 foot from midnight to
7 a. m. October 27 (discharge, 43 second-feet).

1012-1920: Maximum stage from water-stage recorder 7.2 feet May 13, 1916
(discharge, 3,480 second-feet); minimum stage 0.97 foot from midnight to 7 a. m.,
October 27, 1919 (discharge, 43 second-feet). Owing to artificial regulation ex-
tremes given do not represent the natural flow. ’

Icr.—Because of the relatively warm water in the larger service reservoir ice does not
form on theriverin the vicinity of the gage; open-water rating curve used through-
out year. . )

REcuLaTioN.—Flow controlled by operation of the power plant. Considerable diurnal .
fluctuation caused by the operation of the power plant and during log-driving
season by the manipulation of the gates. The mean monthly flow does not repre-
sent the natural flow because of storage in the service reservoir.

-Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating curve
well defined between 145 and 3,980 second-feet. Water-stage recorder operated
satisfactorily about 80 per cent of time. Daily discharge during periods when
recording gage was in operation ascertained by use of the discharge integrator.
Discharge for periods when gage was not in operation based on power plant rec-
ords; the power plant records for 1919 were increased by 5 per cent and for 1920
they were used without change, the corrections being derived by comparing
the results obtained from the water-stage recorder with those obtained from rec-
ords of operation of the power plant. Records fair.

Discharge measurements of Peshtigo River at High Falls, near Crivitz, Wis., during the
years ending Sept. 30, 1919 and 1920.

is~ Gage | Dis-
Date. Made by— h(giﬁlet. cl?ai’sge. Date. Made by— heigit. charge.
1919. Feet. | Sec.t. 1920. Feet. | Sec.-ft.
LG . Hoyt........... 3.25 1,060 || June 15 | S.B.Soulé............ 3.52 1
May 2| W o ’ 1., do.... il 3.25| 1,120




. STREAMS TRIBUTARY TO I.AKE MICHIGAN, 33

Daily discharge, in second-feet, of Peshtg}o River at High Falls, near Crivitz, Wis., for

the years ending Sept. 30, 1919 and 1920.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

110 225 200 215 900 880 335 755 355 68
475 515 240 55 900 800 600 670 225 418
595 395 465 | 260 890 | 1,000 660 570 75 459
560 225 465 285 820 370 700 240 360 459
500 90 290 275 660 | 1,120 690 355 435 432
395 370 310 275 920 815 710 290 430 378
345 390 325 325 | 1,340 | 1,120 660 620 405 75
90 365 170 290 ( 1,350 | 1,130 320 730 440 428
420 320 535 255 | 1,500 K 600 760 355 420
510 275 250 550 | 1,730 990 630 700 76 420
395 230 320 550 | 2,180 370 625 620 345 435
365 195 320 540 | 2,290 930 640 645 380 412
370 405 300 510 | 1,490 790 690 325 340 364
310 380 230 490 | 1,810 775 650 570 330 80
115 400 185 500 | 2,220 770 335 580 355 415
350 395 170 315 | 1,810 710 570 550 335 450
385 405 280 550 | 1,540 630 660 510 124 430
375 280 340 650 | 1,080 340 625 480 428 415
55 420 640 | 1,000 680 630 560 450 415

465 320 445 665 { 1,040 | 610 650 360 430 47¢
525 325 425 670 | 1,500 675 580 465 345 120
325 405 245 580 840 | 1,030 300 570 340 295
585 295 75 280 | 1,060 | 1,020 530 640 305 205
640 420 425 580 | 1,440 635 640 535 70 300
280 405 465 680 | 1,470 365 670 375 440 230
530 250 520 670 970 750 740 275 520 340
605 420 435 | 1,020 470 800 800 125 500 325
535 | 40! 1,200 480 | 475 75
255 ;020 450 | 440 | 320
440 ,030 380 | 286 300
430 ,230 |. 350 70 |.......
371 304 550 133 437
405 400 542 338 438
383 642 506 485
328 530 506 504
318 377 542 100
424 688 479 400
229 731 466 453
354 694 183 495
366 596 392 501
354 507 522 470
356 231 514 438
362 476 494 108
429 595 491 404
59 537 424 525
466 546 150 272
539 551 391 M
412 492 511 511
395 164 544 335
384 430 548 148
330 470 511 472
82 432 515 562
346 456 222 616
440 453 401 618
300 444 520 569
60 166 513 482
306 359 475 136
298 444 | 506 394
236 412 480 402
425 458 234 344
386 460 536
364 410 480 |.......
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Monthly dzscharge of Peshtigo River at High Falls, near Crivitz, Wis., for the years end-
ing Sepl. 30, 1919 and 1920.

[Drainage area, 520 square miles.]

Discharge in second-feet.
Month. Per . Run-off
Maximum, | Minimum, | Mean, square in inches.
8.
1918-19.
(0674117 665 145 420 0. 808 0.93
November......... 850 155 602 1.16 1.29
December......... 640 90 408 785 .90
January........... 515 55 325 .625 .72
February.... 535 75 333 .640 .67
March..... 1,230 55 553 1.06 1.22
April 2,290 470 1,260 2.42 2.70
May. 1,130 340 756 1.45 1.67
June.. 885 300 619 1.19 1.33
July.. 760 125 501 . 964 111
August.... 520 70 338 .650 .75
September. . ..cuueietiiniiiiiiiiiiiaiiaaa 470 68 335 .644 72
The Fear .« ceeaeeeaeeannneeanaanannn 2,290 55 538 1.03 14,01
1919-20.
October........... Neeemeanaieateecanaananaan 674 53 340 . 654 .75
November. 1,400 176 764 1.47 1.64
December. 539 59 339 .652 .75
January... 566 T4 325 .625 .72
February 402 51 272 .523 .56
March..... 1,790 72 611 1.18 1.36
April...... 1,830 354 913 176 1.96
May... 1,640 94 672 1.29 1.49
June... 1,740 148 753 1.45 1.62
July... 731 164 479 .921 1.06
August.... . 548 133 436 | ° .838 .97
September...ooeeiiiiiiiiiiiiiiieiiineaaa. 618 100 421 . 810 .90
The Fear. ...oeoeiareaacacenaaaaanann 1,830 51 526 1.01 13.78

Days of deficiency in discharge of Peshtigo River at High Falls, near Crivitz, Wis., for
the years ending Sept. 30, 1913-1920.

[Drainage area, 520 square miles.]

Days of deficient discharge.

Discharge in sec-

ond-feet. 1012-13 | 1913-14 | 191415

1915-16

1916-17

1917-18

1918-19

1919-20

Oct. 1, 1912, to
Sept. 30, 1920.

Per.
Days. | cent of
e.

7 0.2
19 .7
30 10
48 1.6
73 2.5
93 3.2

131 4.5
225 7.7
380 1 13.0
577 19.8
825 28.3
119 38.3
419 48.6
652 56.
005 68.7
276 78.0
435 8.4
616 89.6
784 95.4
98.0
900 99.3
919 99.9
100.0
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OCONTO RIVER NEAR GILLETT, WIS.

Location.—In sec. 34, T. 28 N., R. 18 E., at highway bridge 2} miles southeast of
Gillett, Oconto County, and 27 miles above mouth of river.

DRAINAGE AREA.—678 square miles (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch=6 miles).

REecorDS AvAILABLE.—June 7, 1906, to March 30, 1909; January 6, 1914, to September
30, 1920. ,

Gacee.—Chain gage attached toiron railing on upstream side of bridge; read by Harvie
Gilbertson. Zero of gage used January 6, 1914, to date is 4 feet above that of gage
used June 7, 1906, to March 31, 1909.

DISCHARGE MEASUREMENTS. —Ma.de from upstream side of bridge.

CHANNEL AND CONTROL.—Gravel; fairly permanent. Left bank of medium height
and not subject to overflow. During extremely high stages water may overflow
around right end of bridge.

ExTREMES OF DIsCHARGE,—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 4.25 feet at 1.30 p. m. April 10 and 5.30 p. m. April 12 (discharge,
2,350 second-feet); minimum discharge, estimated, 305 second-feet February
7-9.

Maximum discharge recorded during the year ending September 30, 1920, 3,220
second-feet March 28; minimum stage recorded 1.00 foot at 3 p. m. September 9
(discharge, 305 second-feet).

1906-1920: Maximum stage recorded 5.3 feet at 3.30 p. m. April 25, 1916, and
at 10 a. m. March 28, 1920 (discharge, 3,220 second-feet); minimum open-water
discharge 95 second-feet January 3 and 6, 1907.

Ior.—Stage-discharge relation seriously affected by ice.

REGULATION.—A dam above the station stores water to float logs during the spring;
except when this dam is in operation flow at the gage is natural.

Acguracy.—Stage-discharge relation practically permanent, except as a,ffected by
ice and occasionally by log jams. Rating curve well defined, between 239 and
1,790 second-feet. Gage read once daily to quarter-tenths. Daily discharge ob-
tained by applying daily gage height to rating table, except for period when
stage-discharge relation was affected by ice, for which it was obtained by applying
to rating table mean daily gage height corrected for ice effect by means of dis-
charge measurements, observer’s notes, and weather records. Open-water records
good except for periods when logs were in river, for which they are fair; records
for winter fair. .

Discharge measurements of Oconto River near Gillett, Ww during the years ending Sept.*
30, 1919 and 1920

- Gage | Dis- |- - Ga, Dis-

Date. Made by- heiiit_ charge. || Date- Made by:- hetght. | charge.
1919, Feet. | Sec.ft 1920. Sec.ft.

Jan. 15| 8. B, Soulé............. a4,40 Jan. 19 | 8. B Soulé. 452

Feb. 14 |..... d ............... a2,82 374 || Feb. 17 |.....do.......

Mar. 10 |.....do..... @3.20 398 || June 16 [..... do .................. 808

May 20 | W. H ............ 2.58 | 1,130

Dec. 15 | S. B. Soulé .....onv..on 63.45 521 -

a Complete ice cover at control and measuring section.

I3
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Daily discharge, in second-feet, of Oconto River mear Gillett, Wis., for the yeurs ending
Sept. 80, 1919 and 1920.

Date Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
960 | 446 640 340 360 { 1,290 | 992 642 | 1,160 810 468
992 446 615 340 1,220 | 1,020 670 | 1,020 670 403
992 | 445 590 | 330 370 | 1,160 | 1,060 7521 9 615 424
960 | 460 | 580 380 | 1,160 | 1,090 870 870 642 446
960 | 470 565 320 385 | 1,090 | 1,220 | 900 810 698 403
960 | 490, 540 | 315 390 | 1,160 | 1,720 | 930 810 670 446
930 515 515 | 305 395 | 1,290 | 1,720 [ 930 725 725 492
930 | 515 490 400 | 1,430 | 1,570 960 615 | 698 468

540 | 470 305 400 | 1,040 | 1,570 | 1,020 | 590 615 468
840 | 540 465 325 400 | 2,320 | 1,430 992 | 590 | 565 446
840 | 565 460 | 330 | 405 | 2,160 | 1,160 | 1,060 515 424
780 780 460 340 405 | 2,320 930 | 1,160 540 515 424
725 615 | 455 360 | 425 2,320 | 1,160 | 1,000 468 540
725 615 450 375 445 1 2,160 | 1,140 | 1,020 492 515 382
698 698 450 375 470 | 2,090 | 1,110 { 1,060 515 492 382
670 | 590 | 440 380 | 665 1,860 | 1,080 | 1,020 515 | 424 468
670 515 | 430 380 780 | 1,860 | 1,060 | 992 | 492 | 424 382
725 565 | 430 380 | 1,090 | 1,790 780 | 900 468 | 424 382
590 425 330 | 1,360 | 1,940 { 1,020 752 424 446 424
698 | 615 415 380 | 2,000 | 2,160 | 1,160 725 446 | 492 382
840 1 642 405 380 2,020 2,020 | 960 780 468 515 403
840 780 400 380 ) 1,940 | 1,940 | 1,090 810 424 492 468
752 930 | 300 380 1,830 1,430 | 1,220 780 446 468 424
930 385 380 11,720 | 1,220 | 1,020 900 424 565 446
615 | 930 | 380 380 | 1,680 | 1,020 | 1,060 | 1,640 | 492 | 492 468
590 900 380 375 | 1,640 960 | 1,020 | 1,720 468 515 446
515 780 375 370 | 1,570 992 930 | 1,790 725 492 424
492 | 725 | 370 360 '1,500 | 992; 900 | 1,640 | 930 446 446
468 | 700 1,460 ¢ 960 | 992 1,570 | 1,160 435 424
46| 670 . 1,430 | 992 | 7251,200 | 840 | 424 403
....... 640 1,500 |.......| 670 .......] 870 46 [.......
[ J
1,020 490 425 490 410 | 2,240 1 1,160 565 642 382 515
1,090 | 490 | 425 | 480 ( 395 2,160 | 1,060 | 540 565 | 362 424
1,220 | 495 425] 475 380 2,020 | 992 540 540 | 403 382
1,290 495 435 470 400 | 2,020 960 540 515 403 342
1,200 ' 500 | 445 505 | 425 | 1,860 870 515 342 342
1,290 500 | 425 540 | 435 | 1,720 810 515 | 468 362 324
1,220 500 405 530 445 | 1,430 780 515 515 342
1,220 510 405 520 450 | 1,430 780 515 515 342 324
1,160 515 | 405 520 460 | 1,360 565 725 | 342 305
1,290 515 415 515 470 | 1,500 615 565 382 324
1,260 515 425 530 480 1 1,220 61§ 615 515 382 342
1,360 515 425 540 500 | 1,160 642 670 468 382 342
1,430 | 520 | 425 520 | 515 1,090 615 752 446 486 342
1,720 520 450 |- 505 530 | 1,020 565 780 424 362 362
1,720 520 470 490 550 870 590 810 492 342 362
1,360 | 490 450 470 565 | 900 590 840 324 | 324 382
1,280 490 435 450 900 615 900 362 342 403
1,360 490 440 445 615 900 642 960 446 342 446
1,290 490 450 445 870 670 960 492 324
1,220 490 450 445 670 840 670 900 492 342 515
2,950 480 725 840 725 810 468 382 515
1,020 470 840 870 725 698 468 403 492
870 480 1,090 | 1,060 698 670 468 382 492
930 490 2,160 | 1,220 725 698 468 382 468
900 | 490 3,040 | 1,290 | 725 | 725 | 424 | 342 42
752 | 490 3,130 | 1,500 725 752 | 424 | 342 424
8 | 490 3,040 | 1,500 | 698 725 382 | 342 424
670 | 490 3,220 | 1,430 | 642 362 | 342 446
492 490 2,630 | 1,290 615 670 342 382 446
490 490 2,550 | 1,220 615 670 342 424 424
....... 490 2,240 |....... 590 |.......| 342 468 |.......

NoTE.—Stage-discharge relation affected by ice Dec. 3-10 and Dec. 29, 1918, to Mar. 21, 1919, and Nov.
30, 1919, to Mar. 24, 1920. Channel obstrueted by logs May 14-16, 1919; discharge estimated. Gage not
read Nov. 28, 1918, July 4, and Aug. 29, 1919; discharge interpolated. )
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Monthly discharge of Oconto River near Gillett, Ww., Jor the years endmg Sept. 80, 1919

and 192
[Drainage area, 678 square miles.}
Discharge in second-feet. R
' Run-off
Month. . Per | ininches.
Maximum, | Minimum.| Mean. square
e.
1918-19,
403 491 0.724 0.83
446 763 1.13 1.26
445 634 .935 1.08
360 454 .670 77
305 353 .521 .54
360 973 1.44 1.66
960 1,570 2.32 2.59
670 1,120 1.65 1.90
642 1,050 1.55 1.73
424 653 .963 L1
424 544 .802 .92
382 429 .633 .71
305 753 L1 15.10
403 546 . 805 .93
468 1,190 1.75 1.95
470 497 .733 .84
405 449 .662 .76
415 4756 .700 .76
1,120 1.65 1.90
840 1,320 1.95 2.18
724 1.07 123
515 685 1.01 L13
324 476 . 702 . +81
324 367 .62
305 405 . 597 .67
305 687 1.0 13.78

Days of deﬁcwncy in discharge of Oconto River near Gillett, Wis., for the years ending

Sept. 30, 1915-1920.

Days of deficient discharge.

Discharge in second
feet.
1914-15 | 1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919-20

Oct. 1, 1914 to
Sept. 30, 1020.

Days

Per cent
of time

"
Beo

SERIRRIFIZNEL
PUICNRIPWD NI

—
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FOX RIVER AT BERLIN, WIS.

LocarioN.—In sec. 16, T. 17 N., R. 13 E., at Government lock and dam 2} miles
upstream from Berlin, Green Lake County.

DRAINAGE AREA.—1,430 square miles (measured on map issued by the Wisconsin
Geological and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE.—1898 to September 30, 1920.

Gaae.—Staff gage located in pool immediately below the dam. Read by lock tender
for United States Army Engineers office.

CHANNEL AND coNTROL.—Sand and gravel, one channel at all stages; both banks low
and subject to overflow.

DI1scHARGE MEASUREMENTS.—Made from downstream side of Huron Street highway
bridge in city of Berlin about 2} miles downstream from gage. Rating curves at
gage corrected for any small inflow between the gage and measuring section.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded during year
ending September 30, 1919, 2,670 second-feet, March 20 and 21; minimum mean’
daily discharge, 560 second-feet, September 8.

Maximum mean daily discharge recorded during year ending September 30,
1920, 5,150 second-feet, March 29; minimum discharge, 550 second-feet, January
5-9,

1898-1920: Maximum miean daily discharge, 6,400 second-feet, March 28 and 30,
1916; minimum mean daily discharge, 250 second-feet, February 1-4, 1900,

Ice.—Stage-discharge relation affected by ice.

Accuracy.—Stage-discharge relation practically permanent except for effect of ice.
Rating curve well defined between 800 and 6,000 second-feet. Gage read three
times daily; in general, however, noon reading alone is used in determination of
ddily discharge. Daily discharge ascertained by applying mean daily gage height
to rating table, corrected for period when stage-discharge relation was affected by
ice by means of curves based on discharge measurements and observer’s notes,
Open-water records fair, winter records roughly approximate.

CoorerATION.—Records have been collected and computations of daily discharge
made by United States Engineers office. Open-water records, obtained from
rating curves based on discharge measurements made by United States Geological
Survey.

Discharge measurements of Fox River at Berlin, Wis., in 1917-1919.

Gage Dis- - Gage | Dis-
Date. Made by— height. | charge. Date. Made by: height.| charge-
1917, Feet. | Sec-ft. 1918, Feet. Sec.-ft
June 7} R.B. Kilgore.......... 10.37 1,950 || Jan. 18 | Hoyt and Grover.. a8.75
14 | Kilgore and Kane...... 11.27 2,460 || Mar. 28 | W. G. Hoyt............ 13.92 5, 080
July 25 ..... 3 9.83 1,800 || Apr. 5| T.G. Bediord.......... 11.86 2940
Aug. Hoytand Kane.. .| 8.97 1,210
28 Kilgore and Welsch....| 810 824 1919,
Nov, 7 Kilgore.......... 10.17 1,780 || July 28 | W.G. Hoyteeeueuanuene 7.31 593

e Stage-discharge relation affected by ice; ice cover, 13 inches thick.

Note.—Discharge measured at Huron Street mﬁllxway bridge. Discharge at gage obtained by applying
a correction factor of 0.993 to the figures shown in the above ta le
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Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
30, 1898-1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
600 | 2,100 | 1,320 | 765 | 765 675
600 | 2,040 | 1,360 735 765 645 675
600 [ 1,910 | 1,420 | 705{ 765| 765 645
600 | 1,800 | 1,420 675 735 830 645
600 | 1,740 | 1,360 645 735 830 645
625 | 1,620 | 1,320 645 765 865 645
725 | 1,520 | 1,270 | 645 | 675| 830 615
825 | 1,420 | 1,180 645 675 830 615
1,100 | 1,360 [ 1,100 | 615 | 675 615
1,400 | 1,270 | 1,100 | 645| 645 765 615
1,600 | 1,180 975 645 645 735 615
1,800 | 1,100 | 940 735 | 615| 735 615

2,100 | 1,060 905 735 615 705 615
2,380 940 705 590 705
2,650 940 830 675 590 705 645
2,730 940 705 645 590 735 645
2,670 905 615 615 590 769 675
2, 600 865 645 590 590 769 645
2, 600 905 675 590 560 735 675
2,600 | 1, 675 560 645 735 675
2,52011,100 | 645 590 | 6451 735 645
2,520 { 1,270 | 675 | 590 | 645| 735 675
2,520 (1,460 | 735| 560 | 615| 7 675
2,520 | 1, 735 | 59| 615 705 675
2,380 | 1,570 | 705| 615| 615] 705 675
2,310 | 1,570 | 675 530| 590 675
2,310 | 1,570 | 645 | 590 | 590 | 705 675
2,380 | 1,520 705 590 590 675 675
2,310 | 1,460 | 830 | 590 5 675 645
.1 2,240 | 1,360 830 735 590 675 645
2,170 [....... 800 i....... 590 675 [ceanaes

450 | 1,000 | 1, 85| 65| 675
450 | 1,220 | 1,460 | 735] 830| 675| 676
420 | 1,600 | 1,420 830 | 67| 705
420 | 2,300 | 1,320 800 | 645| 705
420 | 2,800 | 1,220 765 | 645| 705
420 | 2,750 | 1180 765 | 645| 705
450 | 2,800 | |1, 140 735 675 705

o]
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Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
30, 1898-1920—Continued. )

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
675| 645 350 | 250 400 |2,650 | 1,320| 535| 490 | 500 | 675
645( 560 ( 320! 250 400 (2,830 |1,320| 535| 490 50| 675
615| 560 320| 250 420|2/450 | 1,270 | 535| 510| 6751 705
645 560 | 320| 250 | 40 (2,380 | 1,220 | 535| 510 645 675
645| 510| 350 | 280 450 (2,310 | 1,180 | 535| 490| 645| 675
645 | 535| 320 300 450 |2,240 | L,100| 510 | 400 | 615| 645
615| 560 | 350 | 300 420/2170|1020| 50| 490/ 615| 645
615] 450 | 35 | 500 450 |2,100{ '975| 490| 510| 615| 645
615| 500 35 | 500 4501 1,980 | 905| 490 510| 615| 645
615| 500| 350| 35 | 480 !1,80| 85| 510| 535| 500| 645
500 | 500| 350 330| 520 1,80 | os0| 5101 535| 590 615
615| 600 350! 400 520 |1,620) 735| 510| 50| 705| 705
615 640 | 350 | 400 610 | 1,570 510 | 510 705| 675
645| 600, 350 | 400 7001520 85| 510| 50| 675 675
645 | 600 | 350 | 400 | 700{1,520| 800| 50| 50| 705| 675
645 | 620 350 400| 720(1,520 645| 490 | 500| 705 645
645 | 620 | 350 | 400 | 800 | 1,520 ] 640| 490| 615] 705| 645
645 | 640 350 | 400 | 800 1,570 | 615| 490 50| 675| 645

620| 350 400| 800 |1,620| 615| 490 | 615| 675 645
705 600, 350 | 400 8B40 |1,620| 615| 490( 705| 645( 645
615! 620! 350! a00{ 840! 162 | 615! 90| 675, 675| 645
615| 600| 350 400| 840| 1620 -615] 490| 645! 675| 645
615 600 380 450 {1,100 | 1,570 | 615| 510 645 705| 645
615 | 600 | 380 | 450 1,150 |1,570| 615| 510 | 645| 705| 645
615 | 350 350 400|1,200{1,460  615| 510{ 645 705| 675
615| 400 | 3207 400 |1,400| 1,420 | 500 510 645 705, 940
615| 400 | 300| 400)1,420| 1,360 | 3590 | 490 | 615| 705| 905
615 380 300| 400 1,520 1,360 | 590 | 490 | 615] 705 830
6151 400 . 1,550 | 1,360 | 560 | 490 | 615 | 675 830
645 | 380 1,050 | 1,320 | 560 | 465| 615 675 830
....... 380 2,200 |--.... 560 |.......| 590 675 |.......
1,420 | 975| 450 | 420| 4204300 940 45| 975] 615] 590
1,460 | 940 | 450 | 400 | 450 |4,200| 940 | 645 L 180 | 615 590
1,460 | 905 | 400 | 400| 475)4,200| 940 | 645)1,140| 5% 590
1,520 | 905! 3501 400| 500 (4,100 865, 615|1,060 | 590 | 580
1,520 905! 350| 400 520)4,000| 865! 615|1,130| 590| 560
1,460 | 905] 375| 400| 500|390 830' 6151180 50| 560
i | 70| 33| he| 00 |5m0| 00 oin| Vars| 0| a0
1)320| 700| 375 400| 5203440 | 765 645{ 905 560 615
1,270 | 700 | 400| 400 | 520|3,260| 765| 675| 830 | 590 | 654
1,220 | 7201 375| 400| 520|3,120] 765)|1,020| 800| 500 | 645
1,180 | 700 | 375| 400{ 500]3,000| 765 940 | 765 500| 675
1,270 700| 400| 400| 550 (2,830 | 765 975| 705| 590 | 705
1,140 | 700 | 400| 400| 5380|2670 735! 940 | 705 705
L,L140| 680 | 400! 400 | 580 )2600] 735, 830| 695 590 | 705
.
1,060 | 680 | 420 | 400| 600|2,38 | 705 765 615| 560| 705
1,180 | 680 | 420 | 420 | 620]2310] 705| 765| 590 | 560 | 705
1270 | 6s0| 350 | 42| 700)2240| 705| 765| 00| 560 705
1360 | 700 | 350 | 420| 800|2,100| 675] 765 59| 560 705
1,360 | 700 | 350 | 420| 900 (1,980 | 645| 735| 590 | 560 705
1,30{ 700| 375| 42| 900|1,910| 615 705 60| 60| 705
1360 | 700| 375| 420| 900|1,740] 615| 675| 560 560 | 705
1,520 | 700 | 375| 400| 920 |1,620| 645| 675| 560 615| 705
1,420 | 700 400 | 1,300 | 1,460 | 705 675| 535| 59 | 705
1,620 | 550 | 420 | 400 {2,300 | 1,420 | 615| 675 590 675
. SO 940 | 1,270 | 600 | 420 400 (3,800 | 1,270 | 645| 645| 765 590 | 675
P S 940 | 1,060 | 600 | 420 | 4204400 | 1180 705{ 615{ 735| 50| 645
BN b | vee) ) ) B b)) w0 o
3001100010180 | o0 | 550 L4600 {2020 675|1,060| 675] 590 705
3100 . 1,320 1.0, 550 4,450 1. 675 1. .... 645 1 590 |.......



STREAMS TRIBUTARY TO LAKE MICHIGAN.
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Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.

30, 1898-1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1901-2
IR 735| 800| 645| 400| 320 80| 765| 675(1,680| 05| 95| 800
2l 735| 00| 645 380 | 320| 790| 765| 675 |1,510 | 735| 975| 800
3.l 735| 800 | 615! 33| 320| 790| 765| 735|1,520| 765| 975| 765
4TI 735| 765| 500| 35| 300| 80| 735! 865|1,520| 765| 940.| 765
5 s 735 | 735 | 615] 350 | 300| 950 | 735|1,060 1,460 735| 940 | 735
Benrnanannns 735| 735| 645| 35| s00| 990! 705|1,020|1,420| 75| 90| 800
T 705| 735| 645 350 | 300 /.1,100| 705|1,100 1,420 7351 940 | 80
I 705 735| 645| 350 | 300|108 | 645 1,200 |1,360 | 705| 905 865
9Ll 800| 735| 645| 350 | 300 (1,080 6751060 1,320 705| 905| 800
100000 800 | 735 | 645 350 300 1,080 6451020 (1,270 | 625 905| 800
)} T, 85| 735| 645| 350 | 300[1,300| 645)1,200 (1,140 625 905| 800
120l 940| 705 615| 300| 300|1900| 5101140 | 1,00| 625 865| 765
Bl 940 | 705| 615] 300| 300|2000| 675|1,270 1,060 625| 940 765
1.0 940 | 705 450 | 300| 320|1,000| 705|1320|1020| 645| 940 | 735
TR 0| 675| 400! 320| 320|1,700| 645]1,270 | 1020| 675 90| 735
6oeeinaannnns 905 | 560 | 400| 320| 320|1,550 | 360|1,270| 975| 645| 940| 735
17 905 | 590 450 | 340| 320 |1,200| 590 (4,270 | 940 | 645| 905 735
18I 865 | 645 | 450 | 340 | 320 (1,300 | 500|142 940 | 645 865| 735
1900000l 85| 675 450 | 340 320|1,350| 590 | 1,460 | 865 | 645| 865| 735
20.... 85| 735| 450 | 340 | 320|1,250| 615|1,520| 830 | 675| 865] 735
) T 80| 705! 450 | 365! 320|1,150! 615 |1,680! 830 | 675! 865| 735
290 Il 80| 705| 450| 365| 320)|1,050| 615| 1800 | s800| 675 865| 735
2301 830 | 645 450 | 365| 350 1,000 | 705|1,910| S00| 675| 865 735
24, 11T 80| 675| 400| 365| 370| '975| 645 |20s0| 765°| 675| 865| 765
2. 80| 705| 450 365| 370 005| 615|2450| 765| 765 80| 765
D beeeee 765| 765| 450 | 365| 380| 905| 675|238 | 765| 765| 830 765
7. et 735| 705| 450 | 340 | 400| 905| 705|220 | 765| 800| 80| 830
= S 75| 645| 450 | 300| 700 | 80 7352170 | 765| 800| 800| 865
. 765 | 645 | 450 | 320 |....... 80| 735 1,980| 735| 800 | 800| 865
gfl) .............. ggzuo 845 | 450 338 ....... gg 705 {%8 705 323 80 865
cree..| 450 320000700 800 [ee..... 40 |.......| 90| 800 |.......
1902-3.
lociieeceeo...| 865 765| 705| 600| 420| 800 (2,100 1,180 | 1,460 | 800 | 735| 2,240
2l LI 85| 735| 645| 600 420 720 (2040|1220 | 1,420 | 765 | 765 | 2,170
3.l | 85| 735 615| 600 450 780 | 1,980 | 1220 | 1,360 | 765 | 800 | 2040
4. 85| 7351 75| 600| 500| 800|1,980 |1'220 | 1320 | 800 | 830| 2,100
5.l 85| 735| 800 | 600 | 420| 900|1,910 | 1)220 | 1270 | 765 | 940 | 2,040
Bereemannanns 85| 705| 80| 600| 420 95011,010! 1,18 | 1,180 | 735] 940] 2,040
7o 830 | 705| 735| 600| 420 |1,200| 1,850 | 1,140 [ 1,140 | 735 | 940 | 1,980
8o, 830 | 705| 675| 600| 420 1,300 1,800 | 1100 | 1,200 | 735 | 905 | 2,100
9.l 830 | 705| 615| 600| 500|1,500 | 1,740 | 1,060 | 1,060 | 765 | 905 2,170
10,0000 800 | 705| 675] 550 | 500 1,750 | 1,680 | 1,020 | 1,020 | 800 | 905 | 2,240
)} R 800 | 675 600 | 500 | 500 2,200 (1,570 | 975|1,020 | 800| 905 2,240
1wl 830 | 705 600| 450 | 520 |2600|1,520 | 975|1,020| 765| 865| 2,240
183,000 et 905 | 705 600| 450 | 550 (2,200 | 1,460 | 905| ‘975 | 735 830 | 2,240
..l 040 | 765| 600 | 450 | 550 | 2,200 | 1,460 | 865 | 940 | 735| 800 | 2,200
5.l 940 | 765| 600| 450 550 | 2,100 | 1,460 | 865! 905| 735( 975 | 2,240
16.eniaenen., 940 | 765 600 | 450 | 550 | 2,050 | 1,570 | 65| 865| 735 1,020 | 2 240
V.ol 940 | 765 | 600 | 450 | 500 | 2,100 | 1,570 | 865 | 830 | 1735 |1,060 | 2,170
8. 940 | 765 | 600 | 450 | 450 | 2040 | 1,570 | 830 | 830 | 765 | 1,020 | 2,100
1900000 95| 765| 600| 400 | 4202170 | L,520| 30| 830! 765 | 1,020 | 2,100
20,000l 905 | 765| 600 | 400 | 400 | 2380 | 1,460 | 30| 830 | 765 1,020 | 20100
. S 865 | 675 | 650 | 400 | 400 |2,450 | 1,420 | 830 | 830 | 765 1,020 2,040
22 I 865 | 830 | 720| 400| 4002600 | 1,360 | 800 | 800 | 735| ‘975 1,980
28l 865 940 | 800 | 400 | 420 (2600 |1,320| 905| 830 | 735| 975| 1,910
2401 85| 905 | 80| 400| 420 2670 | 1,320 975| S00| 735|1,520| 1,910
25.....10 ORI 865 | 80| 80| 400 | 450 |2)670 | 1,270 | 1,020 | 800 | 735|1,980 | 1,850
D TP 8001 800 | 650 | 400| 500|2,600|1,220|1,200| 765| 705]|2,240] 1
2.l 830 | 675 650 | 420| 700 (2,520 | 1,220 | 1)320 | 765| 705 | 2,310 1’%
28,0000 seeeene| 800 | 705 | 650 | 420 | 850 | 2,450 | 1,220 | 10520 | 735 | 705 (2,380 | 1,800
200 80| 705| 600| 450 2380 | 1,180 | 1,520 | 735 | 765 | 2,450 | 1,740
30,0 ..llll 800 | 940 | 600 | 450 |- 2,310 | 1,180 | 1,570 | 735 | 1765|2380 | 1,740
3Ll 765 6..un... 800 | 450 ,170 1.0 5 ... PRI R TR I
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44 SURFACE WATER SUPPLY, 1919-1920, PART IV,

Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
80, 1898~1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
T
1907-8.
............. . 1,320 80 80| 52| 460 |1,060 2,310 2,801,740 | 975| 590 500
2N 1,320 | 830 | 800 500 | 460 1,060 2,240 {2,830 |1,680 | 975 615 590
| 1,320 | 830 | 750 | 500 1,060 | 2,170 | 2,750 | 1,680 | 940 | 590 590
4ol 1,320 | 830 750 500 | 460 | 1,060 | 2,100 | 2,670 { 1,620 | 940 | 590 590
) S RS 865 | 750 | 500 | 480 | 1,080 | 2,040 | 2,600 | 1,520 | 1,060 | 590 500
865 750 480 1,300 | 1,980 | 2,520 | 1,420 | 1,100 590 590
8685 480 1,800 | 1,980 | 2,380 | 1,360 { 1,140 | 590 590
830 480 | 500 | 2,200 | 2,040 | 2,310 | 1,320 | 1,100 | 560 590
830 850 480 2,600 | 2,040 | 2,240 | 1,270 | 1,020 560 590
830 | 9080 i 480 | 500 | 3,000 | 2,100 | 2,170 | 1,180 | "940 | 560 590
830 800 480 520 | 3,300 | 2,100 | 2,100 | 1,140 905 560 560
830 820 480 520 | 3,650 | 2,100 | 2,040 | 1,100 885 590 560
830 | 850 | 480 720 | 3,850 | 2,040 | 2,040 | 1,060 | 830 | 615 535
830 | 850 | 480 | 800 |4,020 | 2,040 | 2,040 [ 1,020 | 800 | 615 535
1,100 | 850 | 480 800 | 4,020 | 1,980 | 2,040 | 975 | 765 615 535
865 | 850 | 480 | 800|3,820 1,910 (2,040 905 765 675 535
830 | 800 | 480 800 |3,620|1,850 2,040 | 865 765 675 535
830 | 800 480 800 | 3,530 | 1,800 | 2,040 | 830, 765 | 575 535
830 | 800 480 | 870 3,440 1,840 |2,040 | 735, 735 0645 535
830 | 80| 500 900 3,350 | 1,680 2,040 865 T35 | 615 560
905! 80 500! 94013,260. 1,620 1,980 ( 865 7351 615 560
940 800 520 940 | 3,170 | 1,570 | 1,980 830 705 615 560
975 | 750 | 520 | 940 | 3,080 | 1,520 | 1,980 | 1,060 | 675 | 590 560
975 750 | 520 | 940 (3,000 | 1,520 | 1,910 | 1,140 | 675 | 5% 560
940 | 750 | 460 | 1,000 | 2,830 | 1,570 | 1,910 | 1,180 } 675 | 590 560
040 | 750 | 460 | 1,060 | 2,750 | 1,680 | 1,850 | 1,140 | 705 | 560 535
905 | 750 | 460 | 1,060 | 2,670 | 1,850 | 1,800 | 1,100 | 675 | 560 560
905 | 750 | 480 | 1,060 | 2,600 | 2,170 | 1,800 { 1,020 | 615 | 560 590
870 | 750 | 480 | 1,060 | 2,520 | 2,450 | 1,800 | 1,020 | 590 | 560 615
835 | 700| 480 )....... 2,450 | 2,750 | 1,800 | 1,020 | 590 | 560 615
....... 00| 460 |.......| 2,380 {.......| 1,800 [.......| 590 | 560 .......

645 [ 500 630 | 2,380 | 2,380 | 1,020 | 830 | 560 | 615
645 | 600 630 | 2,380 | 2,750 | ‘940 | 735 | 560 | 615
645 [ 550 650 | 2,380 | 2,910 | 1,020 | 735 | 560 615
645 | 500 700 | 2,380 | 2,910 | ‘940 | 735 | 560 | 645
615 | 500 730 | 2,380 | 2,910 | 940 | 705 | 535
615 | 500 760 | 2,310 {2,910 | 905| 645| 535| 615
615 | 500 2,310 [ 2,830 | 905| 705 510! 500
615 | 500 860 | 2,240 | 2,670 | 1,060 | 735 | 510 | 590
59 | 500 950 | 2240 | 2 1,140 | 705| 510 | 615
590 | 500 1,100 | 2,240 | 2,380 (1,330 | 735 | 535| 615
590 | 500 1,100 | 2,170 | 2,240 | 1,420 | 705 | 535| 615
560 | 500 1,150 | 2,100 | 2,100 | 1,460 | 705 | 535| 615
560 | 500 1,220 | 2,040 | 2,040 | 1520 | 705 | 5% | 615
85 | 500 220 [1)980 (1,980 [ 1,520 | 675 | 615| 645
800 | 500 1,350 | 1,910 | 1,910 | 1,460 | 675 | 615| 735
975 | 500 1,350 | 1,850 | 1,910 [ 1,420 | 675 | 615 735
735 | 500 1,400 | 1,800 | 1,850 | 1)520 | 615 | 500 | 735
800 | 500 1,500 | 1,800 | 1,850 | 1,520 | 615 | 65| 705
600 | 520 1,500 | 1,800 | 1,800 | 1,520 | 590 | 590 | 705
600 | 520 1,600 | 1,740 | 1,740 | 1,520 | 560 | 590 | 705
600 | 520 1,600 | 1,740 | 1,620 | 1,460 | 590 | 590 | 705
550 | 520 1,700 | 1,740 | 1,570 | 1,360 | 500 | 615] 735
550 | 520 1,800 | 1,740 | 1,420 [ 1,320 | 590 | 500 | 735
500 | 520 1,950 | 1,740 | 1,320 | 1,320 | 560 | 615| 735
550 | 520 2,200 | 1,740 | 1,180 | 1,270 | 560 | 615| 735
600 | 500 2,450 | 1,740 | 1,060 | 1,140 | 560 | 59 | 705
600.| 500 2670 | 1,740 { 1,100 | 1,060 | 560 { 645 | 675
550 | 500 29600 | 1,800 | 1,140 | '975| 560 | 615| 705
550 | 500 2,520 | 1,850 [ 1,100 | 940 | 560 | 615| 705
500 | 500 20450 | 1,080 | 1,060 | 865 | 560 | 645| 675
....... 500 A2 | 5. 02000 60| 645].......



STREAMS TRIBUTARY TO LAKE MICHIGAN. 45

Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
30, 1898-1920—Continued.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
615 700 500 630 600 | 1,680 | 2,240 705 510 445 590
615 700 500 630 600 | 1,520 | 2,170 705 510 445 560
675 700 500 630 600 | 1,420 | 2,100 705 510 445 560
675 700 500 630 700 | 1,220 | 1,980 735 490 445 590
645 700 500 630 800 | 1,180 | 1,910 735 445 445 645
645 700 500 630 800 | 1,180 | 1,800 735 465 445 675
645 700 500 630 900 | 1,220 | 1 736 465 445 705

500 630 950 | 1,220 | 1,570 735 465 420 705

645 520 500 630 { 1,000 | 1,180 | 1 735 465 465 705

645| 600 500 630 1,150 (1,140 1,270 | 705 | 465 465 675

6751 600 | 500 630(1,250 | 1,100 |1,180 | 675| 445 490 | 675

705 600 500 630 | 1,450 975 | 1,140 705 465 465 735

675 | 500 | 500 |. 630 (1,700 1,100 | 675 | 465| 485| 735

705 500} 500! 630|1,800| 975 1,020| 675| 465| 490 735

705 500 500 630 | 2,150 975 975 645 465 490 705
976 | 500 | 500 2,750 975| 975| 645 | 490 466

9056 500 1,020 645 490 490 675

600 1,100 | 615 | 465 490 705

600 1,040 | 615 | 465| 490 645

500 1,040 560 465 490 645

1,980 560 465 490 645

1,980 560 465 465 645

1,980 | - 560 | 465 490 645

940 | 560 | 490 | 490 705

940 | 535| 465 560 765

800 | 510 465| 535 800

800 510 465 535 800

800 535 465 535 800

804 510 465 535 800

830 | 490 | 445 535 765

800 [---e--- 660 | .....

500 | 2,620 | 905 | 830 |1,060| 705 | 560 590

500 | 2,500 | 865 | 830 (1,080 705{ 560 590

500 | 2,400 | 865 865 |1,420| 675| 590 560

500 | 2,400 | 830 | 865 | 1,740 590 560

500 | 2,310 | 800 | 830 |1,010| 615| 560 560

2,240 940 800 | 2,040 615 560 560

4 2,170 940 800 | 2,170 615 560 560

450 | 2,100 | 975 | 80012, 615 | 560 560

470 | 2,040 | 1,100 | 766 | 2,170 | 615 | 560 590

470 | 2,040 [ 1,060 | 940 | 2,040 | 615 | 560 | 590

470 | 1,910 | 1,020.| 1,020 | 1,910 [ 615 | 590 590

500 ( 1,910 975 | 1,020 | 1,740 615 590 645

520 1,800 | 1,060 | 940 | 1,520 | 500 | 590 645

900 | 1,680 | 1,020 905 | 1,360 590 645

1,100 | 1,570°| 1,020 | 905 |1,180 | 560 615| 645

1,300 | 1,220 975 975 | 1,020 590 645

1,900 | 1,100 975 | 1,020 | 1,100 645 645

2,400 | 1,220 940 | 1,060 | 1,100 560 765

2,400 | 1,180 975 | 1,020 ; 1,080 | . 560 615 800

2,500 | 1,140 975 | 1,020 975 535 615 735

2,500 [ 1,100 | 1,020 | 975 940 | 535 | 590 766

2,450 | 1,100 | 1,020 940 940 560 590 735

2,450 | 1,020 975 | 1,100 865 535 590 705

2,500 975 940 | 1,320 830 560 615 675

2,550 940 940 | 1,420 800 560 590 675

2,600 940 905 | 1,420 765 560 590» 675

2,600 | 940 | 865(1,420 | 735 | 560 | 590 675

2,500 905 865 | 1,360 735 560 590 705

....... 905 [ 865 |1,270| 735 560 | 560 735

....... 905 830 | 1,140 735 590 560 736

....... 905 |.......l ;100 ... 560! 60! .._..

96507T—23—wspr 504——4
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Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
30, 1898-1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1,180 | 900 | 1,220 | 660 | 730 |4,100 | 940 | 2,830 | 675 | 1,570 | 1,910
1,100 900 | 1,220| 660 | £00)3,020| 975|280 675|1,520| 2,100
975| 900 | 1,150 | 660 | 800 3,720 | 975|2,830 | 745|1,420 | 2,380
1,060 | 850 | 1,080 | 660 | 800 )3,440 | 940 | 2,750 | 675 | 1,360 | 2,910
1,020 80| 950 | 660| 800(3,350 | 975 2,670 705(1,270 3,260
1,060 | 80| 820 660 800 (3,350 (1,020 (2,600 705/ 1,220 3,530
1,020 800| 760| 660 | 800 | 3,350 | 1,020 | 2,450 | 705 | 1,180 | 3,440
1,020 | 820 | 700 | 660) 800 3,350 | 975]2,450 | 705 1,180 | 3,350
1,060 | 1,200 | 650 800 | 3,260 | 905 | 2,310 | 705 |1,180 | 3,260

10..ecveeeeee...| 1,620 | 1,180 | 1,850 | 650 ] 700 | 800 |3,170 | 865 |2,240 | 735,1,270 | 3,080
Meiiieiene... 1,850 | 1,270 | 2,050 | 650 | 700 | 850 | 3,000 | 905 |2,100| 735 |1,320! 2,910
, 1,520 { 2,050 | 620 700 | 800 {2,910 | 836 |1,980 | 735 1,360 | 2,750
1,520 | 2,000 | 620 | 700| 880 |2,750 | 830 | 1,80 | 865 1,360 2,600
1,800 [ 2,000 | 620 700, 8802670 865)|1,620| 905|1,360 | 2,52
1,620 | 2,000 | 600 | 700 | 910 2,600 | 905|1,460| 905 |1,320| 2,380
1,680 | 1,850 | 600 | 700 | 930 2,520 | 905|1,270 | 8651,270 | 2,240
1,600 | 1,800 | 600 | 700 | 930 (2,380 | 940 | 1,180 800 | 1,180 | 2,170
1,620 (1,700 | 600 | 700 {1,200 {3,210 | 975 | 905 | 800 | 1,140 | 2,100
1,450 | 1,600 | 600 | 700 | 1,300 | 2,170 | 975 | 1,060 | 765 | 1,140 | 2,100
1,450 | 1,500 { 600 | 700 |1, 2, 1,420 { 1,020 | 735 | 1,180 | 2,100
1,500 | 1,420 | 600! 700 | 1,680 | 1,980 | 1, 940 | 1,020 | 1,180 | 2,170
1,530 | 1,400 | 630 | 700 | 1,680 | 1,910 | 1,980 | 940 | 1,060 | 1,220 | 2,310
1,530 | 1,520 | 600 | 730 | 1,680 | 1,740 | 2,380 | 905 | 1,320 | 1,220 | 2,
1,500 { 1,520 [ 630 ( 730 {1,680 ! 1,620 | 2,520 | 865 | 1,520 | 1,180 | 2,380
1,400 | 1,200 | 630 | 730 | 1,740 | I, 2,520 1,520 | 1,180 | 2,380
1,300 | 1,200 | 630 | 760 | 1,960 | 1,360 | 2,520 | 830 | 1,520 | 1,180 | 2,380
1,100 | '820| 660 | 7302, 1,360 | 2,600 | 765 | 1, 1,180 | 2,380
1,100 | 80| 660 | 730]2,200| 1,220 {2,750 | 735|1,520 | 1,270 | 2,310
1,050 | 950 | 660 | 730 | 2,800 | 1,140 | 2,750 | 735 | 1,620 | 1,270 | 2,310
950 | 1,100 | 660 |-.....- , 400 2,830 | 735 (1, 1,520 | 2,170
ceaeend| 1,150 | 660 |....... 4,100 |....... 2,830 |....... 1,570 | 1,800 |.......
1,100 [ 1,020 | 600 800 | 4,120 | 1,460 | 2,750 830 765
1,060 | 1,140 | 620 850 | 3;920 | 1,320 | 2,670 | 940 | 830 735
1,100 [ 1,180 | 600 850 | 3,920 | 1,220 | 2,520 | 905 830 735
1,100 | 1,180 | 500 780 | 3,920 | 1,270 | 2,450 | 905 | 830 735
1,020 | 1,180 | 450 780 | 3,920 | 1,520 | 2,310 | 865 | 800 735
1,020 | 1,180 | 480 780 | 3,820 | 1,680 | 2,240 | 830 | 800 735
1,100 | 1,220 | 500 780 | 3,720 | 1,740 | 2,100 | 800 | 800 735
1,100 | 1,420 | 520 780 | 3,620 | 1,740 | 1,080 | 765 | 765 735
1,020 | 1,360 | 520 780 | 3,440 | 1,740 | 1,850 | 800 | 800 705
1,060 | 1,220 | 520 850 | 3,440 | 1,740 | 1,680 | 800 | 800 705
975 | 1,200 | 520 1,000 | 3,530 | 1,740 | 1,570 | 765 | 765 705
975 | 1,250 | 520 1,100 | 3,440 | 1,620 | 1,460 | 865 | 765 705
1,100 | 1,100 | 500 1,400 | 3,440 | 1,620 | 1,320 | 940 | 765 705
1,180 | 1,000 | 480 2,400 | 3,440 | 1,620 | 1,270 | 940 | 765 705
1,180 | 1,100 | 480 3,600 | 3,350 | 1,680 | 1,220 | * 905 | 765 675
1,220 | 920 | 500 3,800 | 3,260 | 1,680 | 1,180 | 865 | 765 705
1,220 900 | 600 3,800 | 3,170 | 1,740 | 1,100 | 865 | 8§00 765
1,270 | 900 | 650 3,800 | 3,080 | 1,740 | 1,140 | 865 | 765 765
1,220 900 | 650 4,000 | 2,910 | 1,680 | 1,700 | 830 | 765 735
1,220 | 900 | 600 4,000 | 2,830 | 1,740 | 1,100 | 865 | 765 830
1,220 | 800 | 600 3,700 | 2,670 | 1,910 | 1,140 | 830 | 800 940
1,180 | 800 | 550 3,600 | 2,600 | 2,170 | 1,140 | 830 | 800 205
1,180 | 700 | 550 3,600 | 2,520 | 2,310 | 1,140 | 865 | 800 905
1,100 | 600 | 600 4,000 | 2,380 | 2,380 | 1,100 | 865 | 800 865
1,100 | 650 | 600 4,200 | 2,310 | 2, 1,100 | 85| 765 865
1,060 | 620 620 4,200 | 2,170 | 2,450 | 1,060 | 865 | 765 905 _
1,020 | 620 | 620 4,200 | 2,040 | 2,450 | 1,060 | 865 | 765 905
940 | 620 | 600 3,850 | 1,910 | 2,520 | 1,020 | 830 | 765 905
1,100 | 620 [ 600 3,900 | 1,740 | 2,750 | 1,020 | 830 | 765 865
1,060 | 600 | 600 4,250 | 1,570 | 2,750 | 940 | 865 | 765 865
cea-eeel 6001 600 4,340 ... 2,830 l....... 865! 765).......




STREAMS TRIBUTARY TO LAKE MICHIGAN, 47

Daily discharge, in seeond-fect, of Fox River at Berlin, Wis., for the years ending Sept.
30, 1898-1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1913-14.
. 1,100 | 1,100 500 480 600 | 1,060 | 1,320 905 | 1,180 675 765
1,060 { 1,000 | 500 | 480 | 600 | 1,140 | 1,360 | 865 | 1,140 | 675 800
1,060 | 1,000 500 480 600 | 1,140 | 1,320 905 | 1,140 645 800
1,060 | 1,000 | 480 | 520 | 600 | 1,140 | 1,360 | 1,270 | 1,100 | 615 800
1,020 950 480 480 620 | 1,060 | 1,360 | 1,420 | 1,060 590 800
1,020 | 950 | 480 | 480 | 670 | 1,060 | 1,360 | 1,520 | 830 | 590 865
1,020 | 1,000 | 500 | 480 | 670 | 1,060 | 1,320 [ 2,170 | 940 | 590 830
1,020 850 480 450 670 | 1,060 | 1,220 | 2,380 905 590 865
940 900 480 420 720 | 1,020 | 1,180 | 2, 865 590 830
905 870 480 420 720 | 1.020 | 1,180 | 2,670 865 535 830
705 870 450 420 720 | 1,100 | 1,140 | 2,750 865 560 865
905 | 800 | 400| 420°| 750 | 1,060 | 1,100 | 2,750 | 830 [ 590 65
975 800 400 420 770 | 1,020 | 1,180 | 2,670 830 560 865
940 | 780 | 450 | 420 | 950 | '975|1,220 ]2, 865 | 560 905
975 | 700 | 480 | 450 | 1,000 | 975 1,180 | 2,310 | 865 560 | 1,060
905| 700! 480 | 420!1,200| 940 {1,140 {2,100 | 865! 560 | 1,140
940 700 500 420 | 1,300 830 | 1,100 | 1,910 800 535 | 1,140
940 600 500 420 | 1,600 830 | 1,020 | 1,740 800 560 | 1,180
1,020 600 480 420 | 1,400 940 | 1,020 | 1,570 800 500 | *1,180
1,060 600 500 450 | 1,150 865 | 1,020 | 1,320 765 705 | 1,180
1,060 500 520 480 | 1,400 940 940 | 1,270 765 765 | 1,180
1,140 500 500 480 | 1,250 940 975 | 1,220 735 765 | 1,140
1,180 500 420 480 | 1,020 830 940 | 1,140 735 800 | 1,100
1,180 500 480 450 | - 940 865 940 | 1,100 705 800 | 1,100
1,420 | 520 500 940 | 975 1,100 | 1,100 | 705 765 | 1,020
1,320 500 420 1,020 | 1,100 | 1,100 | 1,060 705 735 | 1,020
1,220 | 450 | 420 940 | 1,100 | 1,060 | 1,180 | 705 | 1735 975
1,220 480 500 905 | 1,140 975 | 1,270 705 905
1,180 480 600 940 | 1,220 975 | 1,220 705 735 905
1,220 | 500 | 600 975 | 1,270 | 975 | 1,180 | 705 905
....... 500 480 1,020 {.......} 940 {.......] 675 735 |.......
1,020 420 400 400 | 2,000 | 2,380 800 | 1,460 800 735 765
940 420 400 400 | 2,200 | 2,380 800 | 1,460 765 800 765
940 420 400 400 { 2,200 | 3,310 830 | 1, 420 735 865 765
905 420 400 400 | 2,200 | 2,240 8656 | 1,320 735 905 735
865 400 420 420 | 2,150 | 2,170 865 | 1,270 735 940 735
865 | 400| 420| 450|2200|2170| 865)1,220| 735 | 975 705
865 | 380 | 480 | 450 (2200|2100 | 865 1,180 | 765 | 1,020
830 400 430 450 | 2,200 | 2,040 940 | 1,140 8 1,020 705
800 400 480 450 | 2,200 | 2,040 940 | 1,140 800 | 1,020 830
800 400 480 450 | 2,200 | 1,980 905 | 1,100 800 | 1,020 975
800 420 480 450 [ 2,300 | 1,980 830 | 1,060 765 | 1,020 975
905 420 420 | , 500 | 2,300 | 1,910 830 | 1,020 765 .975 1, 060
940 420 420 550 | 2,350 | 1,850 830 | 1 735 975 | 1,420
905 350 480 600 | 2,450 |- 1,800 800 | 1,100 735 975 | 1,570
900 350 480 600 | 2,600 | 1,740 800 | 1, 735 940 | 1,740
800 | 450 | 500 | 600 (2,700 |1,680 | 830 1,020 | 735| 905| 2100
600 500 520 700 | 2,800 | 1,620 905 975 705 940 | 2,380
1 700 | 500 | 550 | 750 3,000 | 1,620 975| 975| 705 905| 2,600
1,220 500 400 550 800 | 2,910 | 1,570 940 975 705 905 | 2,670
20...cueeeen....| L2701 520| 400| 500 | 850 | 2,830 | 1,460 | 1,020 | 1,060 | 705 | 905 | 2,830
b S, 1,270 540 400 500 900 | 2,830 | 1,420 | 1,180 | 1,020 735 905 | 2,830
P N 1,270 | 540 | 400 | 600 | 1,050 | 2,830 | 1,320 | 1,320 | 1,020 | 7 865 | 2,750
23..n.n. ceee | L270| 520 | 400 600 | 1,200 | 2,750 | 1,220 | 1,420 | 905 | 735 | 865 | 2,670
24...ueiannne...| 1,270 520 400 550 | 1,300 | 2,750 | 1,220 | 1,520 905 735 835 | 2,600
P S, 1,220 520 400 550 | 1,350 | 2,750 | 1,140 | 1,520 905 735 835 | 2,600
26....... eeven-a| 1,220 520 400 450 | 1,600 | 2,670 | 1,060 | 1,570 865 735 |. 835 | 2,520
eeeeannnn | 140 | 540 400 | 450 | 1,700 | 2,670 [ 1,060 | 1,570 | 830 | 705 | 800 | 2,450
e eeemeanaaaan 1,140 400 | 450 | 1,800 | 2,670 | 940 ['1,520 | 800 | 735 | 800 | 2,380
.............. 1,100 400 400 450 600 830 | 1,520 800 735 800 | 2,310
30, cceeeei. 1060 | 400 | 420 2,520 | 830 | 1,460 | 800 | 735| 765 | 2,240
3l....... [ L0020 t....... 420 , 450 ..., 1,460 I....... 735 765 '...... .




48 SURFACE WATER SUPPLY, 1019-1920, PART .

Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
380, 1898-1920—Continued.

.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1915-16.

2, 000 600 | 1,150 900 | 6,050 | 2,310 | 1,270 | 1,420 646 705

1,950 700 | 1,200 900 | 5,520 | 2,310 | 1,360 | 1,360 615 706

1,900 650 | 1,270 900 | 5,150 | 2,240 | 1,420 | 1,270 6756 675

1,850 650 | 1,270 900 | 4,510 | 2,240 | 1,420 | 1,180 875 705

1800 700 | 1,270 | 850 | 4,560 2170 | 1,420 [ 1,100 | 940 705

1,700 | 650 | 1,270 | 800 | 4,230 | 2,170 | 1,420 | 1,060, 40| 736

1,650 600 | 1,270 800 | 3,920 | 2,100 | 1,460 975 905 830

1, 500 600 | 1,270 800 | 3,620 | 2,100 | 1,850 940 940 865

1, 300 600 | 1,200 800 | 3,530 | 1,980 | 2,170 865 940 865

1, 400 600 | 1,150 800 | 3,350 | 1,980 | 2, 800 940 885

1,350 600 | 1,150 900 | 3,170 | 1,910 | 2,670 735 975 830

1,300 550 11,100 940 | 3,000 | 1,800 | 2,830 715 975 830

1,250 | 600 1,100 | 1,200 (2,910 | 1,740 | 2,910 | 800 | 975 905

1,000 | 600 | 1,080 | 1,300 | 2,830 | 1,800 | 2,910 | 800| 975| 940

1,100 600 | 1,080 | 1,300 | 2, 2,040 | 2,910 765 940 940

1,100 | 550 | 1,080 | 1,400 | 2, 2,310 | 2,830 | 765| 940| 940

1,100 | 550 { 1,000 | 1,460 | 2,520 | 2,450 | 2,830 | 735 905 | - 040

1,050 | 550 | 1,000 | 1,520 | 2,380 | 2,380 | 2,750 | 735| 905 905

1,050 | 550 | 1,000 | 1,700 | 2,310 | 2,380 | 2,670 | 735| 905| 905

1,000 550 | 1,000 | 1,780 | 2,380 | 2,310 | 2,600 765 905 905

950 | 550 | 950 | 2,000 2,% 2,240 | 2,520 | 735| 905| 906

950 750 950 | 2,200 | 2, 2,170 | 2,380 735 800 905

950 | 750 | 950 | 2,400 | 2,750 | 2,100 | 2,310 | 705| 830| 905

950 | 750 | 950 | 2,600 | 2,670 | 1,980 | 2,240 | 645| 830 830

950 900 950 | 3,000 | 2,670 | 1,910 | 2,100 875 765 830

900 4,400 | 2,600 | 1,800 | 2,040 705 800 830

900 5,600 | 2,520 | 1,740 | 1,910 675 800 940

850 6,400 | 2,450 | 1,680 | 1,800 675 | 735 | 1,020

750 6,200 | 2380 | 1,520 | 1,680 | 645 | 735 | 1,080

750 6,400 | 2,310 | 1,460 | 1,520 { 675 | 735| 1,060

780 6,200 |..... L. 10360 ). ... 675| 708]......,

1,060 | 1,980 | 1,850 600 550 550 | 5,15p | 2,600 | 1,140 | 2,310 | 1,180 800

1,060 | 1,980 | 1,850 525 550 550 | 5,150 | 2,600 { 1,270 | 2,310 | 1,140 800

1,060 | 1,980 | 1,800 525 550 550 | 5,030 | 2,600 | 1,360 | 2,310 | 1,060 800

1,060 | 1,980 | 1,740 525 550 590 | 4,7 2,600 | 1,460 | 2,380 | 1,020 800

1,020 | 2,040 | 1,740 600 550 590 | 4, 2,520 | 1,520 | 2,380 | 1,060 830

1,020 | 1,980 | 1,620 600 550 590 | 4,450 | 2,450 | 1,620 ( 2,380 | 1,020 975

1,020 | 1,980 | 1,620 600 550 590 | 4,120 | 2,380 | 1,850 | 2,380 9756 975

975 | 1,980 | 1,620 600 550 590 | 4,020 | 2,310 | 2,040 | 2,380 | 1,060 1,020

975 | 1,980 | 1,570 | 600 | 550 | 500 | 3,820 | 2,240 | 2,240 | 2,310 | 1,100 | 1,060

040 | 2,040 | 1,360 | 600 | 550 | 625 3,530 | 2,100 | 2310 | 2,310 | 1,100 | 1,060

1,080 | 1,570 | 500 | 550 | 650 | 3,440 | 2,040 | 2,380 | 2,240 { 1,060 | 1,060

1,980 | 1,680 590 550 675 | 3,260 | 1,910 | 2,450 | 2,240 940 { 1,060

1,910 | 1,520 | 580 | 550 | 700 | 3,000 | 1,850 | 2,520 | 2,170 | 1,020 | 1,100

1,850 | 1,680 | 580 | 550 [ 725 (2,910 | 1,680 | 2520 | 2,100 | 1,060 | 1,180

1,910 | 1570 ! 575 550 750 | 2,750 | 1,570 | 2,450 | 2,040 | 1,060 | 1,180

1,850 | 1,570 575 550 800 | 2,600 | 1,420 | 2,380 | 1,920 | 1,020 | 1,180

1,080 | 1,460 | 575 | 550 | 850 | 2,520 | 1,320 | 2,310 | 1,910 | 975 | 1,180

1,980 | 1,460 575 550 900 | 2,450 | 1,270 | 2,240 | 1,850 975 | 1,140

2,040 | 1,420 575 550 950 | 2, 5 1,220 ( 2,170 | 1,800 940 | 1,100

1,910 | 1,360 | 575 | 550 1,050 | 2, 2,220 | 2,100 | 1,680 | 975 | 1,100

1,800 | 1,320 | 550 | 550 | 1,200 | 2,670 | 1,100 | 2,040 | 1,620 | 800 | 1,060

1,850 | 1,270 | 550 | 550 | 1,500 | 2,750 | 1,220 | 1,980 | 1,520 | 905 | 1,060

1,850 | 1,270 550 550 { 2,000 | 2,7 1,270 | 1,980 | 1,570 905 | 1,080

1,910 | 1,000 | 550 | 550 | 3,500 | 2,750 | 1,360 | 1,910 | 1,570 | 905 | 1,100

2, 040 900 550 550 | 5,200 | 2, 7. 1,320 | 1,910 | 1,570 905 | 1,080

2,040 | 900| 550 | 550 |5400 (2,670 |1,320| 1,980 | 1,520 | 905 | 1,020

1,910 850 550 550 | 5,650 | 2,670 | 1,270 | 2,040 | 1, 460 865 | 1,020

1,910 850 550 550 | 5,390 | 2,600 | 1,220 | 2,100 | 1,360 830 975

1910 | 800| 550 |....... 5270 | 9,520 | 1,180 | 2,170 | 1,820 | 830 | 975

1o | 700| 550 |.o.ii” 5150 | 2,520 | 1,180 { 2240 | 1,270 | 830 | 940

....... 600 550 |.......1 5,270 |.......| 1,140 I.......1 1,180 800 {.......




STREAMS TRIBUTARY TO LAKE MICHIGAN, 49

Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
30, 1898-1920—Continued.

Day. Oct.” | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July.| Aug. | Sept.
1917-18.

cesdaesseseeas] 940 | 1,460 940 480 700 940 | 3,920 | 1,800 | 3,080 940 735 675
905 | 1,460 905 480 700 980 | 3,620 | 1,740 | 3,000 975 765 675
905 | 1,520 865 480 700 | 1,060 | 3,350 | 1,740 | 2,910 905 735 675
005 | 1,520 | 865 | 510 | 700 1,020 | 3,170 | 1,680 | 2,910 | 905 | 735 615
905 | 1,680 | 765 | 510 700 | 1,350 | 3,000 | 1,570 | 2,670 | 975 | 765 615
1,850 | 800 | 540| 660 1,600 | 2,80 (1,460 2,600 | 940| 735 615
1, 800 700 540 660 | 1,800 | 2,750 | 1,420 | 2, 520 940 675 645
1,740 | 700 | 540 | 70020002670 1,320 2380 | 905| 735 590
1,680 | 800 | 540 | 700 |2200|2520|1,270|2,310| 85| 735 590
1,620 800 | 540 740 | 2,200 | 2,450 | 1,740 | 2,240 | 800 | 765 590

1,570 | 800 | 570 740 (2,200 | 2,310 | 1,910 2170 | 800| 735
1,460 | 800 | 570) 740 (2,300|2,170 | 2,040 | 2,040 | 800 | 765 645
1,420 | 750 | 600 | 740 | 2,500 | 2,100 | 2,100 | 1,910 | 800! 735 645
1,360 | 800 | 600 1780|2700 1,980 |2100| 1,850 | 765| 705 645
1,320 800 | 600 | 7802000 | 1,850 | 2,040 { 1,680 765 645
85| 1,270 | 800 | 600] 780|300 1,740 | 1,910 | 1,520 | 80| 705 645
851,220 800 600 780 |3,340 | 1,620 [ 1,850 | 1,420 | 765 | 735 645
. 865 | 1,180 800 600 780 | 3,700 | 1,570 | 2,040 | 1,320 765 735 675
19, cceireenea..] 905 1,140 | 840 | 630 | 780 ) 4,420 1,520 ) 2,240 | 1,220 | 765| 735 645
b . 940 | 1,140 840 630 820 | 5,790 | 1,420 | 2,830 | 1,180 765 675 645
2eeeiennneeaa.d 9051 1,240 840 630 820 | 6,050 | 1,460 | 2,450 | 1,140 735 645 645
905 | 1,100 | 840 | 630| 82016,050 (1,680 3530 |1,100| 735| 645 645
1, 060 880 630 820 | 6,050 | 1,740 | 4,120 | 1,020 735 675 675
1,020 880 630 820 | 5,920 | 1,740 | 4,020 975 675 675 675
1,020 | 880 | 630 | 8605920 1,800 ]380 | 940| 765| 645 645
1,020 750 660 900 | 5,520 | 1,800 | 3,530 905 800 675 645
975 750 660 900 | 5,270 | 1,740 | 3,440 865 765 645 615
975 700 940 | 5,030 | 1,680 | 3,350 905 735 645 645
975 750 4,790 | 1,740 | 3, 260 865 800 645 615
940 750 4,560 | 1,800 | 3,170 905 800 675 615
veeend TS0 TOO |e..o... 4,230 |....... 3,080 [..n.... 735 | 675 |.......
800 | 865| 980 |1,180 | 940 (1,800]1,680 | 940 | 905, 645 615
800 | 830 | 1,020 | 1,140 1,680 | 1,680 | 9751 905 645 615
865 | 905 1,060 1,140 | 860 | 1,620 | 1,680 (1,180 | 905 645 615
865 | 830 |1,060|1,140 | 860 1,570 1,680 1,180 | 830 | 615 615
865 865 | 1,060 900 { 1,460 { 1,620 | 1, 865 645 615
905 | 905 (1,060 900 900]1,460 | 1,680 )1,4601 905| 675 590
Tavrnnesanenees 645 (1,020 940 | 1,060 940 860 | 1, 1,800 | 1,520 830 675 590
Buieerainnneaa| 645 11,060 940 | 1,060 900 1,460 { 1,850 | 1,520 800 675 560
| 645 975 940 | 1,060 860 | 1,000 | 1,570 | 1,910 | 1,460 830 675 615
10.eeeeeencneael 615 | 940 (1,020 | 1,020 | 860 | 1,100 | 1,680 | 1,910 | 1, 905 | 675 645
1§ DO ve-.| 645 9051!1,060 | 1,020 | 860 |1,220|1,740 | 1,910 | 1,520 | 905 | 645 645
120 aeeeo..| 675 865(1,060 | ‘980 | 900 | 1,320 | 1,850 [ 1,910 | 1,520 | 905 | 645 | 645
18cievevnvane.| 615 865 | 1,060 940 940 | 1,460 | 1,850 | 1,850 | 1,570 830 675 615
Mo.oe.. we.-.| 615 865|1,100| 940 |1,060|1,570|1,850 | 1,800 | 1,520 | 830 | 645 615
15uceenevneees.| 615 830 | 1,100 940 | 1,100 1 1,620 | 1,800 | 1,680 | 1, 830 675 590
16....... vearann 615| 830{1,100| 940 |1,140 [ 2,100 | 1,740 | 1,680 | 1,320 | 765 | 675 615
170 eaceeuen-a.| 645 830(1,060( 940 1,180 | 2,310 { 1,800 | 1,680 [ 1,570 | 765 | 705 615
18.ceeencneeena.] 615 800 (1,060 |- 940 | 1,180 | 2,520 | 1,910 | 1,620 | 1,420 | 765 | 675 615
19..c.ceiee....| 615] 830|1,060 940 |1,180 | 2,600 | 1,980 | 1,570 1 1,360 | 735 | 675 645
20.iecenannnnann 615 | 830 1,060 | 940 | 1,140 | 2,670 | 2,040 | 1,520 | 1,320 | 735 675| 645
2eeieneiennae.] 615 | 830]1,060| 940 | 1,140 | 2,670 | 2,200 | 1,360 | 1,270 | 705 | 705 705
615 830 | 1,100 980 | 1,180 | 2,600 | 2,100 | 1,320 | 1,180 705 705 705
615 | 800 (1,100 | 1,020 | 1,180 | 2,520 | 2,170 | 1,360 | 1,140 | 675 | 705 705
615 | 645 |1, ,060 | 1,180 | 2,450 | 2,100 | 1,320 | 1,100 | 675 705 705
<615| 940 | 675 |1,100 | 1,180 | 2,380 | 2,040 |-1,270 | 1,140 | 675| 675 675
‘645 | 735| 865|1,140| 8602,3101,980 1,180 | 1,180 | 675| 675 675
675 1 1,020 900 | 1,180 860 | 2,170 | 1,910 | 1,140 | 1,100 645 705 675
735 | 830 | 930 |1, 940 | 2,200 | 1,800 | 1,100 | 1,060 | 645 | 675 675
800 | 1,060 | 930 | J,220 |....... 2,040 | 1,800 | 1,060e 1,020 | 645 | 675 705
800 | '865| 930 |1,220 |...... . 1,980 | 1,740 | 1,020 | "800 | 615 645 735
Bleeeveaienneess 800 1.......f 930)12,220.......] 1,850 ).......] 940{....... 645 645 |.......
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Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the years ending Sept.
30, 1898-1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
1,140 | 1,320 | 650 | 580} 650 | 4,790 | 1,910 1,100 | 1,620 | 675 1,020
1,140 | 1,360 600 | 600 650 | 4,910 | 1,850 | 1,060 | 1,570 [ 675 | 1,020
1,180 | 1,340 | 580 | 600 650 | 4,560 | 1,740 | 1,020 | L, 570 675 975
1,180 1,320 580 | 600 700 | 4,340 | 1,620 1,460 | 645 975
1,220 | 1,250 550 | 600 700 | 4,120 | 1,570 | 905 | 1,360 645 975
1,220 | 1,180 | 550 | 600 700 | 4,020 | 1,520 | 865 | 1,420 645 975
1,270 | 1,110 550 | 650 700 | 3,820 { 1,420 905 1,520 | 645 940

220 | 1,040 | 550 | 650 650 3,530 | 1,360 040 | 1,520| 645 865
1,220 | 950 550 | 650 350 | 1,270 | 905 | 1,520 | 645 865
1,220 | 950 580 | 650 650 | 3,260 | 1,180 | 905 (1,520 675 905
1,320 910 580 650 700 | 3,170 } 1,180 830 | 1,520 615 940
1,420 | 905 580 [ 650! 900 3,000 1,180 800 | 1,520 590 905
1,360 | 865 580 ] 650 | 950 2,910, 1,180 800} 1,460 | 735 905
1,620 80| 600 950 | 2,750 | 1,140 830 | 1,420 735 | 905
1,100 | 780 600 | 700 | 1,250 | 2,600 { 1,140 { 905 | 1,320 ( 705 865
1,270 740 | 600 Qgg 1,720 | 2,520 | 1,060 | 1,060 | 1,260 705 865
1, 460 700 600 [ 6 2, 2,380 ( 1,060 | 1,060 { 1,180 705 865
1, 570 700 | 600 60027502310 1,060 | 1,140 | 1,100 | 675 800
1,360 700 | 600| 600 |3,100| 2180 1,100 | 1,220 | 1,020 | 675 830

, 220 700 | 600 6503, 2,100 | 1,100 | 1,270 | 975 | 645 800
1,180 700 600 | 650 { 3,300 | 2,100 ' 1,060 { 1,320 | 975 705 800
, 180 700 | 600 650 | 3, 2,040 | 1,020 | 1,360 | 905 735 800
1,140 700 600 | 650 | 4,120 | 2,100 | 1,320 | 1,460 | 865 705 800
1,100 700 | 600 650 | 4,120 | 2,100 | 1,460 | 1,520 | 865 705 800
1,100 | 700 | 600 | 650 |4,340 | 2,100 1,460 | 1,520 | 800 | 705 800

940 700 | 600 | 650 | 4,910 | 2,100 | 1,460 | 1,520 765 705 765

905! 700 | 600 4,010 | 2,100 | 1,460 | 1,520 765 705 765
1,020 700 | 600 | 650 | 4,910 | 2,040 | 1,420 | 1,460 735 705 765
1,020 700| 600 | 6505150 | 1,980 |1,360 | 1,620 | 735( 675 735
1, 271 700 600 |....... 5,080 | 1,680 { 1,270 | 1,620 | 705 ' 1,020 735

veewess| 700 | 600 |....... 4,790 |....... 1,180 |.......] 705 1,020 |.......

Note.—Daily discharge computed by engineers of U.S. Army from tables based on measurements made

by engineersof U. 8. Geol. Survey.

Monthly discharge of Fox River at Berlin, Wis., for the years ending Sept. 30, 1898-1920.
[Drainage area 1,430 square mileg.]

. Discharge in second-feet.
Month. Per * | iminches.
Maximum, | Minimum.; Mean. square
e.

500 450 481 0.336 | 0.39

625 450 553 . 387 .40

2,730 600 1,860 .30 1.50

2,100 865 1,370 .958 107

1,420 615 925 .647 .76

765 560 642 449 .50

765 560 642 449 .52

865 645 736 515 .59

675 615 650 . 455 .51

1898-59. 800 615 703 A92 .57
765 470 595 . 416 .46

500 450 480 .336 .39

370 300 329 .230 .27

450 300 349 . 244 .25

960 420 733 .513 .59

2,800 - 940 1,960 1.37 1.53

1,570 465 1,010 .706 .81

1,680 735 1,120 .783 .87

940 675 792 |, .554 .64

675 615 661 . 462 .53

735 645 685 .479 .53

2,800 300 786 .550 7.44
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Monthly discharge of Fox River at Berlin, Wis., for the years ending Sept. 30, 1898-1920—

Continued.
Discharge in second-feet.
Run-off
Month. Per | in inches.
- . Maximum. | Minimum.| Mean. square
mile.
1899-1900.
765 675 716 0. 501 0.58
705 590 630 A4 .49
645 350 533 .373 .43
380 280 . 339 237 .27
500 250 375 . 262 .27
2,200 400 856 . 599 .60
2,830 1,320 1,780 1.24 1.38
1,320 560 806 . 564 .65
535 465 505 . 353 .39
705 490 570 .399 .46
705 590 664 .464 .53
940 615 693 .485 © W54
2,830 250 707 . 494 6.68
1,320 800 1,010 . 706 .81
1,520 1,020 1,310 .916 1.02
975 538 720 . 504 .56
450 3 302 274 .32
420 375 405 .283 .29
4,800 420 1,430 1.00 1.15
4,300 1,020 2,600 1.82 2.03
940 615 740 .517 .60
1,060 615 728 . 509 .57
1,180 535 781 . 546 .63
615 560 583 . 408 47
705 560 657 459 .51
4, 800 350 946 . 662 8,98
1901-2. R
940 765 811 . 567 .65
800 560 705 .493 .55
645 400 521 . 364 A2
400 300 344 241 .28
700 300 336 . 235 .24
2,000 790 1,140 197 .92
765 510 667 . 466 .52
2,450 675 1,440 1.01 1.16
1,680 705 1,070 .748 .83
940 625 711 . 497 .57
975 800 890 .622 .72
865 735 778 544 .61
2, 450 300 787 . 550 7.47
940 765 860 .601 69
940 675 756 529 .59
800 600 662 . 463 .53
600 400 484 .338 .39
850 400 486 340 .35
2,670 720 1,940 1.36 1.57
2,100 1,180 1,560 1.09 122
1,570 800 1,080 L7155 .87
1, 460 735 972 .680 .76
800 705 751 . 525 .61
2, 450 735 1,250 .874 1.01
2,240 1,740 2,050 1.43 1.60
2,670 400 1,070 748 10.19
1,800 1,060 1,540 1.08 1.24
1,220 740 934 .653 .73
700 500 581 . 406 47
400 300 376 . 263 .30
600 300 424 .297 .32
5,400 600 2,090 1.46 1.68
4, 500 1,680 3,260 2.28 2.54
2,310 1,460 1,910 1.34 1.54
1,680 615 994 .695 .78
975 645 723 . 506 .58
940 675 772 540 .62
1,100 675 833 .583 .65
5,400 300 1, 200 .839 11.45
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Monihly discharge of Fox River at Berlin, Wis., for the years ending Sept. 30, 1898-1920—

Continued.
Discharge in second-feet. .
Run-off
Month. Per in inches.
Maximum. | Minimum. | Mean. squar .
mile.
1,850 1,020 1,460 102 118
1,180 5 908 .634 7L
550 480 525 . 367 .42
520 400 476 .333 .38
550 500 521 . 364 .38
4,560 570 1,890 1.32 1.52
4, 560 1,100 2,720 1.90 2,12
2,520 800 1,760 1.23 1.42
5,920 1,800 | 4,230 2.96 3.30
3,170 1,140 | 2,100 147 1.70
1,140 975 1,060 741 .85
1,140 975 1,060 741 .83
5,920 400 1, 560 1.09 14.81
1,320 830 1,040 121 .84
1,420 975 1,140 L797 .89
1,200 600 850 . 504 .68
900 500 704 . 492 57
1,900 620 925 .647 .
4,450 2,100 | 2,800 1.96 2.2
4,340 1,850 3,350 2.34 2.61
1,740 975 1,340 .937 1.08
1,680 905 1,200 .839 04
1,800 905 1,300 . 909 1.05
1,140 830 984 688 .79
1,020 800 923
Theyear. ..ocoeeineiiinneniiannnn... 4,450 500 1,380 965 13.10
1,360 735 929 . 650 .75
2,200 1,020 1,340 | . .937 1.05
2,200 800 1,450 1.01 L16
1,400 900 1,080 . 755 .87
1,300 800 1,000 .699 .73
2,520 1,200 1,700 1.19 1.37
2,310 1,620 1,980 1.38 1.54
1,680 975 1 1,270 .888 1.02
1,360 765 1,040 12T .81
1,570 735 1,090 762 .88
1,270 830 1,030 720 .83
1,360 1,020 1,220 .853_ .95
2,520 735 1, 260 881 11. 96
1,320 830 1,040 727 .84
1,100 830 873 .610 .68
980 700 790 .552 .64
520 460 486 0 .39
1,080 460 736 515 .56
4,020 1, 06! 2,690 1.88 2.17
2,750 1,520 1,970 1.38 1.54
2,830 1,800 2,140 1.50 1.73
1,740 735 1,160 .811 .90
1,140 590 81! 571 .66
675 560 596 417 .48
615 535 568 397 .44
4,020 460 1,160 811 11.03
645 560 596 417 48
975 500 628 .439 .49
600 500 509 .356 .4
550 320 405 . 283
600 500 551 .385 40
2,870 630 1,470 1.03 1.19
2,380 1,740 | 2,010 141 1.57
2,910 L020| 1, 1.36 1.57
1,520 865 1,230 . 860 96
830 560 711 497 57
510 .407 47
735 530 669 .468 52
2,910 320 943 659 8.96
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Monthly dWarge of Fox River ot Berlin, Wis., for the years ending Sept. 30, 1898-1920—

Continued.
Discharge in second-feet.
Run-off
Month Per in inches.
Maximum. | Minimum.{ Mean. square
. mile.
705 580 0.449 0.52
975 615 726 .508 .57
700 480 555 3% .45
630 500 535 . 87 .43
630 600 619 .433 .45
3,080 600 1, 8L 1.27 1.46
2,380 940 1,320 923 1.03
2,240 800 1,330 .930 107
735 . 490 634 443 .49
510 445 470 .329 .38
560 420 485 .339 .39
800 560 691 .483 .54
3,080 420 820 .573 7.78
765 590 660 462 .53
1,060 480 648 .453 .51
400 380 391 .273 .31
500 380 428 .299 .34
2, 600 450 1,390 .972 1.01
2,520 905 1,550 1.08 1.24
1,100 800 948 .663 .74
1,420 765 1,020 713 .82
2,240 735 1,300 .909 1.01
705 535 590 .413 .48
645 560 588 .411 47
800 560 652 .456 .51
2, 600 380 842 .589 7.97
1,850 905 1, 560 1.09 1.26
. 1,800 950 1,310 .916 1.02
2,050 800 1,340 .937 1.08
1,220 600 720 .503 .58
760 660 696 487 .53
4,100 730 1,390 972 1.12
4,100 800 2, 500 175 1.95
2, 830 830 1,500 1.05 L21
2,830 735 1,620 1.13 1.26
1,620 675 998 .698 .80
1, 800 1,140 1,290 .902 1.04
3,530 1,910 2,540 1.78 1.99
4,100 600 1, 450 1.01 13.84
2,100 1,140 1,410 .986 1.14
1,270 940 1,110 .776 .87
1,420 600 952 . 666 17
650 450 560 .392 | .45
800 480 598 .418 44
4,340 780 2,610 1.83 2:11
4,120 1,570 3,070 2.15 2.40
2,830 1,220 1,910 1.34 1.54
2,750 940 1,520 1.08 1.18
940 765 859 . 601 .69
830 765 785 549 .63
940 675 785 .549 .61
4,340 450 1,350 .944 12.83
1,180 940 1,060 741 .85
1,420 705 1,080 .741 .83
1,100 450 716 .501 .58
600 400 483 .338 .39
520 420 455 .318 .33
, 600 600 925 .647 .75
1,270 830 1,020 .713 .80
1,360 940 1,130 . 790 01
2,750 865 1,670 1.17 1.30
1,180 675 844 .59 .68
800 536 651 .455 .52
1,180 765 960 .671 .76
2,750 400 916 L840 8.69
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Monthly discharge of Fox River at Berlin, Wis., for the years ending Sept. 30, 1898-1920—

Continued.
Discharge in second-feet.
Month. Per uIlt ;llilc-l(l)gm
Maximum. | Minimum. | Mean. square
. mile.
1,270 800 ,040 0.727 0.84
1,020 400 713 .499 .56
500 350 410 .287 .33
600 400 476 .333 .38
1,800 400 770 .538 .56
3,000 2,000 | 2,500 1.75 2.02
2,380 80| 1,670 1.17 1.30
1,570 800 | 1,080 .755 .87
1,460 800 1,060 .74l .83
800 705 742 .519 -60
1,020 735 207 .627 72
2,830 705 | 1,750 1.22 1.36
3,000 35 | 1,000 .762 10.37
2,170 975 | 1,480 1.03 1.19
1,150 550 ’708 1495 .57
1,270 850 | 1,080 ,.755 .81
6,400 800 | 2,240 i.57 1.81
Tam il o in 16
T I A
5 . .
" 975 615 247 592 .68
1,060 675 866 .68
6,400 550 1,520 '1.08 14.44
1,910 905 | 1,150 . 804 .93
2,040 1,80 1,950 1.36 1.52
1,850 600| 1,370 ~958 1.10
5 550 . .
5,650 550 | 1,92 1.34 1.54
sl pm) sm) aw ) ia
2,520 L140| 2,020 1.41 1.57
2,380 1180 1,910 1.34 1.54
1,180 800 975 .682 79
1,180 800( 1,020 13 .80
5,650 525| 1,540 1.08 14.63
1,420 830 974 0.681 0.79
1,850 90| 1,320 .923 1.03
940 700 805 .563 .65
700 480 591 .413 .48
940 660 7T, 530 .56
$90| 0| 20| 158 i
4,120 1,270 | 2,410 1.69 18
3,080 g?g 1,750 Lz 1.38
765 645 707 L4904 57
675 590 640 8| 0
6,050 480 | 1,3% .958 13.06
T
1,060 645 .
1,100 675 974 .681 .79
135 | Too| o 7
2,670 80| 1,730 1.21 1.40
2,170 1,420 | 1,800 1.2 141
1,910 040 | 1,540 1.08 1.2
1,570 800 1,200 .902 1.0l
905 615 716 543 .63
705 615 670 469 .54
735 560 643 +450 .50
2,670 560 | 1,090 762 10.32
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Monthly discharge of Fox River at Berlin, Wis., for the years ending Sept. 30, 1898-1920—

Continued.
Discharge in second-feet. “
Run-off
Month. Per in inches-
Maximum, | Minimum. | Mean., square
mile,

1,100 735 933 0.653 0.75
1,620 905 1,220 .8562 .95
1,360 700 883 .618 Nl
550 590 413 ) .48
700 580 636 .445 .48
5,150 650 2,360 1.65 1.0
4,910 1,980 2,910 2.03 2.27
1,910 1,020 1,330 927 1.07
1,620 800 1,150 . 801 .89
1,620 705 1,180 .827 .95
1,020 645 701 . 490 .56
1,020 735 865 . 605 .68
5,150 550 1,230 . 860 11,69

Days of deficiency in discharge of Fox River at Berlin, Wis., for the years ending Sept. 30,
’ 1899-1920.

Days of deficient discharge.

Discharge in second-feet. §
=2
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Days of deficiency in discharge of Fox River at Berlin, Wis., for the years ending Sept. 30,
1899-1920—Continued.

Oct. 1,1808
Days of deficient discharge. to Sept. 30,
1920,
Discharge in d-feet. =
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FOX RIVER AT RAPIDE CROCHE DAM, NEAR WRIGHTSTOWN, WIS.

Location.—At Rapide Croche dam, in sec. 4, T. 21 N., R. 19 E., Outagamie County,
2 miles from Wrightstown, Brown County, 19 miles downstream from Lake Winne-
bago and 20 miles upstream from mouth of river at Green Bay.

RECORDS AVAILABLE.—March 3, 1896, to September 30, 1920. Daily-discharge records
for this station, 1896-1914, published by the Wisconsin Railroad Commission in
‘“Water-power report to the Legislature, 1915,” have since been found to be con-
siderably in error and should not be used. See ‘“Determination of discharge.”

DRrAINAGE AREA.—6,150 square miles (measured on map issued by Wisconsin Geologi -
cal and Natural History Survey, edition of 1911; scale, 1 inch==6 miles).

DETERMINATION OF DISCHARGE.—The dam, owned and operated by the United States
Army engineers to aid navigation, is made of timber and is equipped with 4
needle sluice gates which are used only in times of high water. A vertical staff
gage at the lower end of the canal leading to the lock and about a quarter of a mile
below the dam is read five times daily at 7 a. m., 9 a. m., 12 noon, 3 p. m., and 6
p. m. The mean flow for the day is computed from a formula using the five gage
heights for the day, assuming gradual changesin gage height between the readings,
and weighting the different gage heights by elapsed time. See Water-Supply
Paper 454 for determination of error which existed in the records published in the
report of the Wisconsin Railroad Commission.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during the year ending
September 30, 1919, 13,100 second-feet, April 18; minimum mean daily discharge
1,250 second-feet, October 20.
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Maximum mean daily discharge during the year ending September 30, 1920,
16,600 second-feet, April 10; minimum mean daily discharge, 1,320 second-feet,
September 6. .

1918-1920: Maximum mean daily discharge, 16,600 second-feet, April 10, 1920;
minimum mean daily discharge, 1,250 second-feet, October 20, 1918, Information
relative to daily maximum and minimum 1896-1917 may be obtained from the
U. S. Army Engineers office, Milwaukee, Wis.

REecuratioNn.—The flow past the station is controlled by regulation in Lake Winne-
bago which has an area of 215 square miles and to some extent by dams between
the outlet of Lake Winnebago and the station, the dams being operated for power
purposes and in the interests of navigation. Throughout the period covered by
the records the same storage conditions have existed.

Accuracy.—The accuracy of the method used to determine the records of daily flow
-was checked by a current-meter measurement made by W. G. Hoyt July 30, 1919,
and based on the results of the measurement the records are believed good for the
period.

CooreraTioNn.—The records were collected and computations of daily discharge made
by the U. S. Army engineers based on curves which were developed by current-
meter measurements made by engineers of the United States Geological Survey.

The following discharge measurement was made by W. G. Hoyt:
July 30, 1919: Upper gage, 9.10 feet (lower gage, 7.80 feet); discharge, 3,830 second-
foet. :

Daily discharge, in second-feet, of Fox River at Rapide Croche dam, near Wrightstown,
Wis., 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...........| 1,010 | 2,880 | 3,190 | 4,640 | 4,660 | 4,300 | 8,580 | 9,070 | 4,040 | 5,330 | 3,570 | 2,160

2 2,710 | 3,970 | 4,500 | 3.830 | 3,580 [ 7,830 | 8,130 | 4,870 | 5,300 | 3,650 | 4,260

3 2,800 | 4,070 | 4,550 | 4,860 | 4,690 | 5,730 | 5,720 | 5,530 | 5,300 | 2,650 | 4,530

4., 3,040 | 4,090 | 4,470 | 4,860 | 4,710 | 5,580 | 4,500 | 5,710 | 3,770 | 2,900 | 4,380

5 3,440 | 4,380 | 3,440 | 4,900 | 4,720 | 5,660 | 5,170 | 5,710 | 3,120 | 3,880 | 4,580

3,520 | 4,200 | 4,250 | 5,380 | 4,630 | 4,460 | 5,760 | 5,580 | 2,930 | 3,840 | 4,460

3,410 | 4,250 | 4,270 | 4,730 | 4,600 | 4,950 | 6,350 | 5,480 | 4,050 | 3,830 | 3,250

3,460 | 3,500 | 4,460 | 4,600 | 4,550 | 6,360 | 6,320 | 4,360 | 5, 3,410 | 2,670

2,560 | 4,220 | 4,500 | 3,970 | 3,700 | 8,340 | 8,150 | 4,820 | 5,270 | 3,430 | 4,370

3,520 | 4,400 | 4,530 | 4,820 | 4,450 | 8,760 | 8,260 | 5,540 | 5,010 | 2,500 | 4,560

2,980 | 4,510 | 4,360 | 4,910 1 4,520 | 8,700 | 9,700 | 5,650 | 4,780 | 2,760 { 4,480

3,850 | 4,390 | 3,460 | 4,720 | 4,340 | 8,240 | 10,500 | 5,840 | 4,840 | 3,580 | 4,440

4180 | 4,570 | 4,730 | 4,870 |{ 4,380 | 7,330 | 10,400 | 5,840 | 3,480 | 3,770 | 4,410

4,060 | 4,590 | 4,710 | 4,800 | 4,470 | 7,990 | 10,200 | 5,700 | 4,050 | 3,740 | 3,316

4,210 | 3,410 | 4,500 | 4,760 | 4,580 | 8,480 | 8,360 | 4,460 | 4,810 | 4,080 | 2,690

4,180 | 4,020 | 4,600 | 3,900 | 4,980 | 10,400 | 8,010 | 4,840 | 4,910 | 4,300 | 3,200

3,430 | 4,260 | 4,540 | 4,600 | 5,120 | 12,600 | 7,320 | 5,500 | 4,800 | 3,350 | 3,220

4,120 | 4,290 | 4,210 | 5,030 | 4,790 | 13,100 | 7,170 | 5,300 | 4,700 | 2,970 | 3,280

4,370 | 4,480 | 3,620 | 4,830 | 4,830 | 12,900 | 7,480 | 5,010 | 4,560 | 4,280 | 2,840

4,040 | 4,720 | 4,780 | 4,820 | 4,850 | 12,600 | 6,720 | 5,440 | 3,180 | 4,520 | 2,700

4,290 | 4,430 | 4,900 | 4,740 | 4,330 | 12,700 | 7,120 | 5,400 | 3,430 | 4,430 | 2,130

4,380 | 37500 | 4,750 | 4,510 | 4,400 | 12,600 | 7,760 | 4,640 | 4,220 | 4,350 | 1,890

4,200 | 4,430 | 4,760 | 3,600 | 4,090 | 12,100 | 7,080 | 4,020 | 4,530 | 4,580 | 2,580

3,350 | 2,100 | 4,770 | 4,440 | 5,100 | 11,500 | 7,820 | 5,350 | 4,380 | 3,320 | 2,570

3,080 | 2,590 | 4,520 | 4,310 | 5,240 | 12,300 | 6,330 | 5,500 | 4,330 | 2,880 | 2,620

4,170 | 4,180 | 3,590 | 3,960 | 5,240 | 12,300 | 6,310 | 5,560 | 4,220 | 4,560 | 2,730

4,250 | 4,160 | 4,620 | 4,680 | 5,120 | 11,900 | 5,740 | 5,430 | 3,150 | 4,700 | 2,760

3,810 | 4,160 | 4,620 | 4,560 | 6,980 | 12,100 | 5,540 | 5,220 | 2,740 | 4,710 | 2,020

4,610 | 3,840 | 4,460 |....... 7,370 | 12,100 | 5,600 | 4,400 | 4,490 | 4,770 | 1,730

4,400 | 4,570 | 4,750 |--... . 6,370 | 11,600 | 5,490 | 3,550 | 3,900 | 4,780 | 2,590

....... 4,840 { 4,850 {....... 6,630 [..."....| 5160(.......03,920 | 3,280 [...0...
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. Daily d‘ischa%e, in second-feet, of Fox River at Rapide Croche dam, near Wrightstown,

3., for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
4,180 | 4,600 | 4,730 | 4,260 | 4,970 | 13,000 | 8,460 | 5,130 | 4,440 | 3,520 | 2,400

3,010 | 5,000 | 4,250 | 4,850 | 5,530 | 14,400 | 7,480 | 5,160 | 4,440 | 2,870 | 2,480

3,980 | 4,900 | 5,090 | 4,930 | 5,480 | 14,800 | 7,610 | 5,090 | 4,400 | 3,770 | 2,560

4,620 | 5,200 | 4,320 | 4,530 | 5,460 | 14,600 | 8,160 | 5,080 | 3,550 | 3,650 | 2,500

4,570 | 5,380 | 4,640 | 4,540 | 5,330 | 14,700 | 8,160 | 5,050 | 2,720 | 3,450 | 1,880

4,680 | 5,360 | 5,340 | 5,340 | 5,380 | 16,100 | 8,070 | 4,130 | 3,360 | 3,460 | 1,320

4,660 | 4,640 | 5,180 | 4,950 | 4,980 | 16,100 | 7,940 | 4,340 | 4,740 | 3,330 | 2,030

4,600 | 4,630 | 5,260 | 4,000 | 4,820 | 15,200 | 7,720 | 4,750 | 5,080 | 2,380 | 2,660

3,880 | 5,260 | 5,150 | 4,940 | 5, 16,500 | 6,960 | 4,760 | 5,100 | 2,120 | 2,600

4,810 | 5,170 | 5,040 | 4,980 | 5,390 | 16,600 | 7,140 | 4,790 | 5,080 | 2,530 | 2,610

4,870 | 5, 4,140 | 4,800 | 5,170 | 16,000 | 7,340 | 4,750 | 4,080 | 2,330 | 2,600.

4,810 | 5,210 | 4,360 | 4,840 | 5,160 | 15,100 | 7,140 | 4,700 | 3,730 | 2,600 | 2,080

5,080 | 5,250 | 4,880 | 4,770 | 5,090 | 15,500 | 6,690 | 3,620 | 4,900 | 2,490 | 1,690

5,000 | 4,190 | 4,400 | 4,620 | 4,540 | 15,700 | 6,930 | 4,460 | 4,940 | 2,620 | 2,580

5,220 | 4,000 | 5,310 | 3,400 | 6,600 | 15,500 | 7,170 | 4,840 | 4,930 | 2,020 | 2,800

4,810 | 5,000.| 5,250 | 4,520 | 6,600 | 14,900 | 5,870 | 4,870 | 4,780 | 1,960 | 2,490

3,930 | 5,290 | 5,150 | 5,150 | 5,630 | 14,300 | 5,660 | 4,640 | 4,870 | 2,710 | 2,380

5,170 | 5,420 | 4,050 | 4,810 | 6,530 | 12,900 | 5,840 | 4,520 | 3,630 | 2,680 | 2,420

5,360 | 5,460 | 3,910 | 4,810 | 6,230 | 12,300 | 5,620 | 4,620 3,480 | 2,520 | 1,760

5,630 | 5,420 | 5,440 | 4,930 | 5,480 | 11,600 | 5,350 | 3,700 | 4,690 | 2,580 | 1,900

2. 3,970 | 5,620 | 4,500 | 5,340 | 4,900 | 3,500 | 11,300 | 5,250 | 4,160 | 4,730 | 2,460 | 2,670
22 e 3,960 | 5,510 | 4,960 | 5,130 | 4,190 | 5,170 | 11,400 | 5,110 | 4,760 | 4,760 | 1,710 | 2,780
23 3,980 | 4,420 | 5,270 | 5,080 | 4,350 | 7,480 | 11,300 | 4,300 | 4,370 | 4,620 | 1,840 | 2,700
2. . 4,010 | 4,300 { 5,000 | 5,090 { 4,870 | 6,970 | 9,920 | 4,560 | 4,280 | 4,530 [ 2,610 | 2,720
25 e 3,980 | 5,150 | 4,000 | 4,010 | 4,670 | 7,120 | 7,820 | 5,290 | 4,260 | 3,540 | 2,600 | 2,580
26 .. 2,620 | 4,640 { 5,070 | 4,380 | 4,780 | 8,510 | 7,850 | 5,460 | 4,260 | 3,400 | 2,480 | 1,890
b7 SO 2,670 | 4,700 | 5,310 | 5,310 | 4,860 | 8,760 | 7,960 | 5,280 | 3,650 | 4,580 2,% 2,110
28 iiennn.. 4,030 | 5,140 | 4,180 | 5,130 | 5,430 | 8,340 | 8,060 | 5,300 | 3,910 | 4,870 | 2, 2,670
29, i 4,100 | 5,640 | 4,740 | 5,110 | 4,660 | 9,240 | 8;610 | 5,310 | 4,500 | 4,610 | 1,820 | 2,140
30, eeennnns 4,090 | 4,700 | 5,030 | 5,080 |....... 12,100 | 8,59 | 4,260 | 4,440 | 4,580 | 2,080 | 2,420
Bloiiieiinn. 4,360 [.......[ 5,000 | 5,020 |....... 12,500 {........ 4,440 (. ... 4,460 | 2,680 |..... -

Monihly discharge of Fox River at Rapide Croche dam, near Wrightstown, Wis., for the

years ending Sept. 30, 1919 and 1920.

[Drainage area, 6,150 square miles.]

Discharge in second-feet.
Run-off
Month. Per
Maximum, | Minimum.| Mean. | square | Lt inches.
mile.
1918-19.

2,100 1,250 1,840 0.299 0.34
4,610 2, 560 3,740 . 608 .68
> 840 2,100 4,080 .663 .76
4,900 3,440 4,440 .92 .83
5,380 3,600 4,500 L746 .78
7,370 3,580 4,900 .97 .92
13,100 4,460 9, 660 157 1.75
10, 500 4,500 7,230 1.18 1.36
5,840 3,550 5,170 841 .94
5,330 2,740 4,280 .696 .80
4,780 2,500 3,790 .616 it
, 4,580 1,730 3,250 .528 .59
13,100 1,250 4,740 . 10.46
4,360 2,160 3,250 .528 .61
5,640 3,010 4,760 774 .86
5,460 4,000 4,960 .807 < .93
5,440 3,910 4,860 790 .01
5,430 3,400 4,720 .67 .83
12, 500 3,500 6,440 1.05 1.21
16,600 7,820 | 13,000 2.1 2.35
8,460 4,260 6,320 1.03 1.19
5,160 3,620 4 520 .735 .82
5,100 2,720 4,370 711 .82
3,770 1,710 2,610 | . .424 .49

2,800 1,320 2, .382 .
16,600 1,320 5,170 .841 11.45

Nore.—Monthly discharge computed by engineers of United States Geological Survey.
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WOLF RIVER AT KESHENA, WIS.-

LocatroN.—In sec. 26, T. 28 N., R. 15 E., at highway bridge at Keshena, Shawano
County, 3 miles below junction with West Branch of Wolf River, coming in from
right.

DRrAINAGE AREA.—840 square miles.

Recorps AvaraBLe.—May 9, 1907, to March 81, 1909; February 10, 1911, to Sep-
tember 30, 1920.

GagE.—Chain gage fastened to downstream side of new bridge December 9, 1914;
May 9, 1907, to November 29, 1914, vertical staff gage fastened to downstream
abutment; both gages at same datuam; read by Jerome M. Beauprey and G.
Sloniker.

DiscHARGE MEASUREMENTS.—Made from bridge to which gage is attached.

CHANNEL AND CONTROL.—Gravel; smooth and practically permanent; banks of me-
dium height, overflow improbable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 4.5 feet at 8 a. m., April 12 and 4 p. m., April 15 (discharge,
about 2,400 second-feet); minimum discharge, estimated because of ice, 480
second-feet February 10.

~ Maximum discharge recorded during the year ending September 30, 1920, 2,550
second-feet 6.15 a. m., April 2; minimum discharge, estimated because of ice, 510-
second-feet February 13-17.

1907-1909 and 1911-1920: Maximum discharge recorded 3,910 second-feet, Sep-
tember 2, 1912; minimum discharge during open-water periods 275 second-feet,
September 26, 1908.

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

ReguratioN.—The river and its main tributaries above Keshena are controlled to
some extent by logging dams.

Accuracy.—Stage-discharge relation changed during spring and summer of 1919;
practically permanent after July 10, 1919. Rating curve well defined between
380 and 1,920 second-feet; above and below these limits curve is extended, and
subject to error. Gage read to quarter-tenths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table, except for period
when stage-discharge relation was affected by ice, for which it was ascertained
by applying to rating table mean daily gage height corrected for ice effect by
means of discharge measurements, observer’s notes, and weather records; shifting-
control method used March 27 to July 10, 1919. Open-water records October 1,
1918, to July 31, 1919, fair; August 1, 1919, to September 30, 1920, good. Winter
records roughly approximate.

Discharge measurements of Wolf River at Keshena, Wis., during the years ending Sept. 30,
1919 and 1920.

Gage Dis- e | Dis-
Date. Made by— height. | charge. Date. Made by— h(ég%t. charge.
Feet. | Secft. 1920.
c4.2 733 || Jan. 20
@292 550 {| Feb. 15
a2.97 532 |} Mar. 9
2.24 977 || Apr. 28
2.24 971 {| June 17
2.58 | 1,090
2.76 1,140 s
Sept. 13 ... 1.52 573
Dec. 14 |..... s [ R, eneans a 5,83 607

o Stage-discharge relation affected by ice.
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Daily discharge, tn second-feet, of Wolf River at Keshena, Wis., for the years ending Sept. 30,
1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918—19
630 901 760 715 695 495 | 1,220 | 1,220 853 901 | 1,050 630
715 853 760 710 670 495 (1,220 | 1,160 ( 1,000 950 501 630
672 901 805 700 650 495 | 1,280 | 1,160 | 1,110 | 1,050 901 715
M| 9| S| Gl 0| 2| 10| Lo |Low| Lo |o0| 78
60 | 853 95 | 590 " ! ' ; s
AR
8 5 3 s
552 | 1,050 700| 495| 510 1,990 | 1,110 | 1,160 | 806 | "853 | 630
10 4 A s 3
672 853 | 1,220 715 495 535 | 1,720 { 1,000 | 1,340 806 760 672
715 950 9. 720 495 550 | 2,330 { 1,110 | 1,160 806 672 590
630 853 901 725 515 560 11,990 ) 1,110 | 1,110 806 760 552
50 'y td
630 672 901 735 570 715 | 2,190 | 1,160 | 1,000 715 590
515 950 | 1,000 735 590 { 1,000 | 1,920 | 1,220 853 715 672 552
515 853 950 73 590 | 1,160 | 1,850 | 1,280 853 715 715 552
5 8531 806 735| 610|1,280|1,790 1,160 | 950 | 672 672 590
552 806 760 735 610 | 1,340 | 1,790 | 1,110 | 1,050 630 715 630
590 785 740 735 610 | 1,430 | 1,660 | 1,000 | 1,160 630 715 672
2 500| 785| 715 735 610 1,490 | 1,400 | 1,050 | 1,000 | 630 | 760 | 672
2. iienieaia.| 672 785 715 735 590 | 1,490 | 1,220 | 1,220 901 630 760 630
24..iinieenan.a.] 630 785 715 1,400 | 1,220 | 1,110 | 1,110 630 715 630
.............. 500 | 785| 715 1, 1,280 { 1,000 | I, 672 | o72| 630
26..... ceaveaees| 590 715 1 1,280 | 1,050 | 1,790 | 1,000 630 580
2 eeeeuiannnn. 630| 785 715 1 1,220 | '950 | 1,530 | 1,220 | 590 | 500
28 icenannnnn. 1,400 | 785 | 715 1 1,050 | 950 | 1,280 | 1,220 | 590 590
20.einiianannn 1,590 785 715 1 1,110 760 | 1,160 | 1,160 590
i Wl R T F
ceeemanmannnes| 100D [oeans. . Ceeeed 853l ! 0 |enuenne
1919-20.
1,660 610 590 535 535 | 2,400 950 806 | 1,000 630 715
1,590 610 590 535 535 | 2,470 | 1,000 853 | 1,000 580 672
1,400 | 610 570 | 515! 535]2,330| 1,050 | 806 | 950
1,340 610 570 515 550 | 1,990 | 1,050 760 901 552 590
1,340 | 610| 570 | 515| 550 |1,850| 1,050 | 760 | 901 | 552 590
1,220 610 570 515 550 | 1,720 950 715 950 552 552
1,220 610 570 515 550 | 1,590 853 760 950 590 590
1,160 610 570 515 550 | 1,530 901 853 950 630 515
1,110 610 570 515 560 | 1,400 901 806 901 630 515
1,340 610 570 515 570 | 1,400 950 760 853 715 552
1,920 610 570 515 570 | 1,400 | 1,050 50 830 901 5562
109 | 610| 570| 515| 590 (1,340 | 1,110 | 1,160 | 806 | 806 552
1,660 | 610 570 510| 610|128 | 1,000 1,280 | 760 | 672 59
1,220 610 570 510 630 | 1,220 950 | 1,340 760 552 552
1,110 610 570 510 650 | 1,220 901 | 1,460 715 630 590
1,160 | 610 670 | 1,160 | 853 | 1,720 | 672] 672 806
1,280 610 695 | 1,110 806 | 1,920 672 630 760
1,160 | 610 715 | 1,110 | 760 | 1,850 | 715 | 552 | 760
1,160 | 590 740 | 1,050 { 853 ( 1,720 | 672 | 515 760
1,050 590 760 853 901 | 1,530 672 515 715
1,110 590 785 806 950 | 1,400 630 515 630
1,000 59 830 | 950 | 1,000 | 1,280 | 630 | 515 672
950 | 590 900 | 1,400 | 1,050 | 1,220 | 630 | 515| 715
901 | 590 950 | 1,720 | 1,220 | 1160 | 630 | 515| 630
806 590 1,5% 9 1,050 672 515 630
672 | 500 1,400 | 1,220 { 1,000 | 672{ 515| 630
670 | 590 1,340 | 1,000 | 1,000 | 672 | 515 590
650 590 1,460 950 950 630 515 562
630 590 1,340 901 | 1,050 630 590 552
610 | 59 1,110 | 853 | 1,050 | 672 | 806 590
....... 590 ceeeees| 806 |.......] 630 760 |-eeeens

NoTE.~Stage-discharge relation affected by ice Nov. 21 to Dec. 3, 1918, Dee. 21, 1918, to Mar. 26, 1919 and
Nov. 27, 1919, to Mar. 28, 1920, Discharge, July 11, 1920, interpolated; gage not read.

o
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Monthly discharge of Wolf River at Keshena, Wis., for the years ending Sept. 30, 1919 and
1920.

[Drainage area, 840 square miles.]

Discharge in second-feet.
Run-off
Month. . ) Por | ininches.
Maximum, | Minimum.| Mean. square
mile,

1,590 515 724 0.862 0.9
1,050 672 855 1.02 1.14
1,220 715 831 . 989 1.14
735 95 720 .857 .99
696 480 566 .674 70
1,79 495 965 1.18 1.33
2,380 1,060 | 1,600 1.90 213
1,400 760 1,100 1.31 1.5
1,79 83| 1,120 1.33 1.48
1,220 430 866 1.03 1.19
1,050 590 768 914 1.08
853 852 624 JI43 .83
The Year....cecceerraenacannns ceencancs 2,330 480 896 Lo7 14.47

Te o L Ly L
© 610 308 7. .83
590 563 .670. a7
535 510 518 .617 .67
2,400 973 1.1 1.34
2,470 806 1,451 1. 1.9
1,220 760 9g 14 1.3%

1,920 715 1,1 1.35 1.5

1,000 630 7 o 1.08
901 515 606 | - <720 .83

806 515 625 T4 .
The year. ....occceeemnesciaecnonnnn 2,470 510 845 1.01 " 13.70

Days of deficiency in discharge of Wolf River at Keshena, Wis., for the years ending Sept, 30,
1908 and 1912-1920. ’

Days of deficient discharge.
1007-8 |1911-12|1912-13 | 1013-14 | 1914-15]1015-16 | 1016-17 | 1917-18 | 1918-19 | 1019-20

Dischargein second-
feet.
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WOLF MR AT NEW LONDON, WIS.

LOCATION —In sec. 12, T, 22 N., R. 14 E,, at Pearl Street highway bridge, New
London, Waupaca County. Embarrass Rlver enters from right three-fourths of
a mile above station, and Little Wolf River, also from right, 5 miles below.

DRAINAGE AREA.—2,240 square miles (measured on map issued by Wisconsin Geo-
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

Recorps AVAILABLE.—October 1, 1913, to September 30, 1920. Unpublished gage-
heights, March 1, 1899, to September 30, 1912, are in the unpublished records of
the office of the United States Army Engineers, Milwaukee, Wis,

Gace.—Enameled steel gage, graduated from 1.0 to 13.0 feet, fastened to right-hand
downstream pier of Pearl Street bridge. Datum of the gage raised 0.641 foot on
March 1, 1911, according to the United States Army Engineers; zero of gage is
at an elevation of 748.874 feet above mean sea level, New York City datum.

DiscHARGE MEASUREMENTS.—Made from Shawano Street bridge four blocks below

- - gage.

CHANNEL AND CONTROL.—Sand, hardpan, and mud; not permanent; control not
well defined. Both banks at the gage fairly high. During flood stages the water
from Embarrass River flows across the city of New London into the channel of the
Wolf River below the gage.

EITREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-

" tember 30, 1919, 8.7 feet, April 14 and: 15 (discharge, 6,350 second-feet); minimum
discharge somewhat less than 980 second-feet in February )
Maximum stage recorded during the year ending September 30, 1920, 10.3 feet
March 28 and 29 (discharge, 10,800 second-feet); minimum.discharge, estimated
_because of ice, 780 second-feet January 29 to February 6.
1914-1920: Maximum stage recorded 10.3 feet March 28 and 29, 1920 (discharge,
- 10,800, second-feet); minimum discharge about 700 second-feet, February 6-9,
- 1918,  The United States Army Engineer office reports a stage of 11.6 feet on
April 16, 1888.

Ice.~Stage-discharge relation affected by ice.

RecurartioNn . —Little if any diurnal fluctuation owing to operation of power plants
above the station, has been observed at the gage; monthly flow natural.

Accuracy.—Stage-discharge relation not permanent. Rating curves applicable
during open-water periods October 1, 1918, to November 30, 1918, and March 18,
1919, to September 30, 1920, fairly well defined. -Gage read once daily to tenths.
Daily discharge ascertained by applying daily gage height to rating table, except
for periods when stage-discharge relation was affected by ice, for which it was
obtained by applying to rating table daily gage height corrected for ice effect by
means of discharge measurements, observer’s notes, and weather records. Open-
water records fair; winter records roughly approximate.

Discharge measurements of Wolf River at New London, Wis., during the years mdmg
Sept. 30, 1919 and 1920.

Dis- Dis-
Date. Made by— h%?ih charge. || Date- Made by: heigga%et. charge.
1918. Feet. | Secft. 1919. Feet Sec.-ft.
Nov. 7 4.31 | 2,150 || Sept. 12 | 8. B, Soulé............ 98" 1,160
Dec. 17 |..... LA aiey 1,340
1919, -
Feb. 16 2.95 985 1920.
Mar. 12 4.59 1,340 || Feb., 4] J. W. Harris ad.0 784
19 8.8 | 8,050 | Mar. 10| 8 B. Soulé... a3.m1 987
23 842 | 5790 | Apr. 29 | W. G. Hoyi.. 649! 3,260
May 18 6.19 3,220 || June 17 | S. B. Soulé............ 5.90 2,990
Tuly 29 344 1900

« Stage-discharge relation affected by ice.
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Monihly discharge of Wolf River at New szlndon, Wis., for the years ending Sept. 30, 1919
and 1920.

[Drainage area, 2,240 square miles.]

~ Discharge in second-foet.
Run-off
Month.
Msaximum, | Minimum. | Mesn. P"‘:ﬂ:“e in inches.
1918-19.

990 1,110 0. 496 0.57
1,310 1,780 .795 .89
............ 1,270 . 567 .65
............ 1,040 . 464 .53
.......... . 1,000 . 446 .46
............ 3,140 1.40 1,61
3,100 4,480 2.00 2, 23

2,040 3,090 1.38 1
1,950 | 2,640 118 1.32
L0 | 1,70 2790 ol
1,180 2,160 . 964 Lu
1,060 1,230 .549 .61
............ 2,060 .920 12,48
1,220 1,440 643 K7
2000 | 2,940 131 1.46

T100| 1,33 .616 )
780 933 417 .48
780 848 .379 .41
900 3,880 1.64 1.89
2,001 4790 214 239
2,090 2,490 L1 12
1, 500 2,460 110 1.3
L0 1,800 .804 .8
900 1,020 .455 .52
90| 1,00 418 .53
~780 2,070 .924 12,57

Days of deficiency in discharge of Wolf River at New London, Wis., for the years ending
Sept. 30, 1914-1920.

.~

Days of deficient discharge.
Oct. 1, 1913, to
Discharge in second-feet, Sept. 30, 1920.
1913-14 | 1014-15 | 1915-16 | 1916-17 | 1017-18 { 1018-19 | 1919-20 Per
Days. jcent of
time.

-
SBR R R RS R AR RSB RE R EEBes e
CRARNR R OO POV WRAD R O R®

Discharge (sec.-ft.):
Mean

o Estimated.
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EMBARRASS RIVER NEAR EMBARRASS WIS.

LocarioN.—At highway bridge at line between T. 26 N., R. 14 E., and T. 26 N.,-
R. 15 E., Shawano County, 1 mile downstream from mouth of Mill Creek, coming
in from left, and 4 miles upstream from Embarrasg.

DRAINAGE AREA.—395 square miles (measured on map issued by Wisconsin Geological
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

Recorps AvaiLaBLE.—June 5, 1919, to September 30, 1920.

Gaae.—Chain gage fastened to downstream handrail. | Read by Charles Muraski.

CHANNEL AND coNTROL.—DBed of channel at gage and downstream heavy gravel.
Riffle about 100 feet downstream forms the control. Right bank high and will
never be overflowed. Left bank of medium height and will be overflowed at a
stage of about 9 feet.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge to which gage is
attached.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of records 7.65
feet at 4 p. m. March 27, 1920 (discharge, 2,76( second-feet); minimum stage
recorded 2.52 feet at 7.05 a. m. August 2, 1920 (discharge, 52 second-feet).

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

REecuraTiON.—Several dams above the station create head for the development of
power, but they do not have enough storage to calise any but a slight daily fluc-
tuation. . o

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined

Discharge measurements of Embarrass River near Embarrass, Wis., during the years
ending Sept. 30, 1919 and 1

Date. Madeby— hgi‘;i%. ch]z)airsge Date. Made by— h(e}i y chI;;sge.
Feet. | Sec.-ft. 1920,
3. 50 393 || Jan. 21 | 8. B.
3.98 580 || Feb, 18 |.... |d
3,94 556 || Mar. 26 |.....d
298| 162 || Apr. 28 | W.[G.
27 3.00 168 || June 17 | 8. B.
3.03 182
13 2.99 172
Dee. 16 {..... [ T a3.78 188

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Embarrass River near Embarrass, Wis., for the years
ending Sept. 30, 1919 and 1920.

Day. June. | July. | Aug. | Sept. Day— June. | July. | Aug. | Sept.
1919. 1919.
239 266 173
210 258 155
190 295 137
177 243 164
170 251 190
155 320 221
149 225 262
140 258 201
135 221 274
143 196 247
207, 170 221
550 173 193
647 158 190
550 161 190
578 167 200
798 193 |...... .
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
221 955 245 170 135 175 | 1,300 364 247 312 81 170
232 | 1,180 240 155 125 175 | 1,420 364 221 200 70 161
232 | 1,120 240 155 145 185 | 1,240 360 193 109 155
232 | 1,010 235 155 155 205 | 1,240 333.. 210 196 112 143
221 230 155 160 210 | 1,010 324 196 112 146
228 772 225 155 150 260 850 333 196 135 132
239 722 220 165 165 260 747 316 214 269 152 137
282 | 550 215 170 170 260 598 320 255 320 127 146
324 478 210 170 185 225 455 299 270 409 127 155
270 747 205 165 155 250 526 316 235 355 140 143
258 | 1,060 200 165 155 260 502 455 409 225 130 122
316 | 1,300 195 185 155 270 478 672 550 239 119 143
312 | 1,300 190 185 160 280 478 598 578 193 135 143
270 | 1,010 185 165 170 300 455 578 526 155 138 146
247 747 185 155 170 310 478 455 4232 170 135 149
239 647 | 190 150 180 320 455 299 622 173 112 177
228 622 210 140 180 340 432 351 622 164 117 190
221 502 200 165 165 365 432 550 140 ) 114 177
210 432 185 170 165 410 386 3867 550 130 | 107 180
203 364 200 180 175 455 364 386 364 146 1 124 190
239 386 200 180 175 500 432 386 282 167 130 215
364 364 | - 220 170 195 578 478 386 255 167 117 210
251 409 210 180 195 747 672 386 258 117 109 170
247 364 200 170 195 | 1,060 850 502 295 149 104 161
255 364 195 | 140 185 | 1,720 902 455 259 140 124 164
278 299 210 155 185 | 2,450 824 409 [ 193 135 97 158
278 262 185 145 175 | 2,730 697 360 193 135 90 143
320 250 175 140 175 | 2,320 622 324 193 140 137 152
190 245 165 140 175 | 2,200 578 201 248 137 152 149
214 245 175 135 [....... 1,960 526 258 427 105 170 149
798 | .ee.. 180 150 |..oe..n 1,660 |....... 239 |....... 83 190 |.......

Norte.—Stage-discharge relation affected by ice Nov. 28 to Mar. 21.
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Monthly discharge of Embarrass River near Embarrass, Wis., for the years ending Sept.

. 30, 1919 and 1920.
[Drainage area, 395 square miles.}
Discharge in second-feet.
Run-off
Month. . Per square | 10 inches.
Maximum, | Minimum. | Mean. e iy
1,480 274 662 1.68° 1.62
135 271 . 686 .79
1,080 158 423 1.07 1.23
201 137 101 484 .54
1919-20.
[ T Y U 798 190 272 .689 .79
November ................................... 1,300 245 652 1.66 1.85
.. 245 165" 204 .516 .59
185 135 161 . 408 47
195 125 168 .425 .46
2,730 175 756 1.91 2.20
1,420 364 681 1.72 1.92
672 239 384 972 1.12
622 193 335 . 848 .95
83 188 . 476 .55
190 70 123 .311 «36
215 122 159 .45
2,730 70 340 861 L7

LITTLE WOLF RIVER AT ROYALTON, WIS.

Locarion.—In sec. 1, T. 22 N., R. 13 E. at highway bridge at Royalton, Waupaca
County, 4 miles above mouth of river.

DRAINAGE AREA.—485 square miles (measured on map issued by Wisconsin Geological
and Natural History Survey, edition 1911; scale, 1 inch—#6 miles).

RECORDS AVAILABLE,—January 13, 1914, to September 30, 1920.

Gaer.—Sloping gage on left bank 150 feet upstream from highway bridge; read by
J. C. Jensen. Prior to August 20, 1915, a chain gage fastened to upstream side of
highway bridge was used. Datum of the sloping gage is 0.75 foot higher than
that of the chain gage; owing to change in slope, however, difference betweens
the readings on the slope gage and chain gage is not constant.

DI1scHARGE MEASUREMENTS.—Made from a cable, about 500 feet upstream from chain
gage or by wading.

CHANNEL AND coNTROL.—Bed at gage section consists of heavy gravel and rock;
fairly permanent; at the measuring section bed is fine, smooth gravel. Neither
bank is overflowed to any extent at flood stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 5.8 feet at 5.30 p. m. March 16 (discharge, estimated because of
ice, about 3,000 second-feet); minimum discharge, about 150 second-feet Feb-
Tuary 5.

Maximum discharge recorded during the year ending September 30, 1920
3,950 second feet, at 1.30 p. m. March 26; minimum stage recorded 1.27 feet at
8 a. m. and 6 p. m. July 31 (discharge, 198 second-feet).

1914-1920: Maximum stage recorded 7.5 feet at 7.15 p. m. June 7, 1914 (dis-
charge, 5,350 second-feet); minimum discharge approximately 130 second-feet,
March 5 and 6, 1916, and January 23, 1917.

Ice.—Stage-discharge relation affected by ice.

ReeuLation.—The few power plants above the station have little storage; and no
diurnal fluctuation has been observed at the gage.
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Accuracy.—Stage-discharge relation fairly permanent throughout the period.

Rating curve well defined below 3,200 second-feet. Gage read twice daily to
quarter-tenths. Daily discharge ascertained by applying mean daily gage height
to rating table, except for period when stage-discharge relation was affected by
ice, for which it was obtained by applying to rating table mean daily gage height
corrected for ice effect by means of discharge measurements, observer’s notes,
and weather records. During winter, chain gage is read; no definite relation
between the readings on the two gages. Open-water records good. Winter rec-
ords fair.

Discharge measurements  of Little Wolf River at Royalton, Wis., during the years ending

Sept. 30, 1919 and 1920.

5 - Gage Dis- Gage | Dis-
Date. ‘Made by height. | charge. Date. Made by height. | charge.
1919, Feet, | Sec.-ft. 1920. Feet. | Secft.
Jan 238l Feb. 5| J. W.Harrs...c.cc.... a2.38 240
Feb. 275 || Mar. 10 | 8. B. Soulé.... 22.78 272
Mar. 554 || Apr. 29 | W. G, Hoyt... 2.41 696
1,680 || June 18 | S. B. Soulé........ 2,48 735
May 728
Dec. 258

a Stage-discharge relation affected by ice.
% Reading of chain ga,
¢ Reading of slope gage spproxxmately 3.69 feet.

Daily discharge, in second:feet, of Little Wolf River at Royalton, Wis., for the years en‘di'ng

Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
560 390 300 250 235 590 530 770 740 273
472 390 275 235 170 710 590 560 740 770 301
472 390 260 205 740 650 530 620 710 305
620 390 245 215 195 770 800 560 472 865 323
390 235 150 185 444 680 900 472 | 1,300 310
530 390 235 176 900 830 900 444 | 1,300 297
501 390 235 165 195 | 1,050 | 1,570 900 264 | 1,300 314
450 390 225 175 185 | 1,210 | 1,670 900 243 | 1,210 352
434 451 225 175 245 | 1,390 | 1,480 830 352 | 1,010 361
376 590 225 170 310 | 1,570 | 1,050 935 428 800 428
37 640 225 180 330 | 1,480 830 | 1,130 342 620 371
361 590 225 185 560 | 1,300 680 | 1,480 361 560 328
328 640 225 205 770 | 1,130 560 | 1,300 376 501 305
297 590 260 240 | 1,210 970 590 | 1,210 444 501 310
323 519 275 270 | 1,300 770 620 | 1,050 |~ 501 590 297
361 542 260 275 | 2,620 770 680 900 444 560 267
450 542 240 335 | 2,290 935 680 830 352 620 280
450 519 235 310 | 1,970 970 590 620 361 530 273
580 496 245 335 | 1,680 900 590 | . 501 314 | 314 314
530 442 240 240 | 1,380 970 560 501 260 342 | . 412
501 390 300 255 | 1,220 | 1,050 560 530 251 560 472
434 380 280 315 | 1,010 830 402 530 264 402 530
501 370 265 260 | 1,050 710 444 560 267 444 620
370 250 320 | 1,050 590 530 530 254 412 590
590 370 270 310 | 1,050 501 620 680 243 342 501
530 370 270 275 | 1,050 590 560 970 280 314 310
472 370 255 320 | 1,210 501 560 | 1,210 260 352 297
450 370 235 970 560 530 | 1,210 267 342
390 350 220 770 501 428 | 1,060 264 847 392
390 330 215 |. 500 530 314 865 501 342 392
....... 320 300 620 |.......] 412 . ... 740] 260 j.......
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Daily discharge, in second-feet, of Little Wolf River at Royalton, Wis., for the years ending
“Sept. 30, 1919 and 1920—Continued. V

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

412 | 1,300 295 340 245 205 { 1,770 620 342 560 201 501

444 | 1,300 295 320 260 210 { 1,670 620 328 530 207 | 444

428 | 1,300 275 320 260 220 | 1,480 590 342 501 221 466

530 1 1,210 275 260 275 230 | 1,300 560 314 456 213 456

392 | 1,130 265 275 240 240 | 1,210 590 207 444 213 392
6 501 | 1,010 260 215 275 245 970 560 243 590 221 361
7 428 935 260 260 260 250 935 530 342 680 213 305
8... 392 590 255 275 245 260 865 472 314 710 213 267

412 710 250 260 320 270~ 770 501 328 710 213 238
10... 456 | 1,050 245 265 260 270 710 530 412 740 248 234
11. 392 | 1,300 250 295 260 275 710 830 970 740 251
12. 392 | 1,300 255 245 245 295 770 830 | 1,210 710 472 238
13. 530 | 1,130 260 235 225 320 740 1,300 620 297 234
14. 450 900 260 225 235 365 680 770 | 1,300 530 284 A3
15. 376 900 260 260 235 415 650 770 | 1,090 466 227 260
16.. 392 770 260 245 225 590 590 740 970 412 201 314
17.. 284 710 260 260 245 770 530 590 830 297 213 297
18.. 342 466 260 275 225 970 501 530 740 297 238 267
19.. 342 560 215 260 235 11,130 530 530 680 273 243 260
20. 32| 500| 340| 260 225|1 501 | 560 | 530 ( 23| 260| - 260
21. 392 560 295 275 245 | 1,480 560 560 530 267 234 260
22. 402 530 340 205 225 § 1,670 800 530 472 267 297 260
23. 342 560 320 260 215 | 1,970 900 590 44 | . 267 273 260
24. 361 466 340 295 225 | 2,620 800 620 444 273 273 238
25 361 428 365 320 235 | 3,220 800 560 444 243 273 243
26. 466 390 320 275 235 | 3,950 800 620 428 234 284 243
2. 392 365 390 275 225 | 3,460 865 590 392 | -217 273 243
28. 361 340 400 260 225 | 2.980 865 560 412 213 314 260
29. 402 320 390 245 215 | 2,400 710 444 466 221 392 238
30. 530 320 445 260 |coennnn 2,070 650 392 530 213 466 243
3 1,090 |....... 415 275 Jeeeen.t L,870 |....... 36l |....... 198 530 foeune.n

NorEe.—Stage-discharge relation affected by ice Nov. 29 to Dec. 8, 1918, Dec. 21, 1918, to Mar. 18, 1919, and
Nov. 26, 1919, to Mar. 25, 1920.

Monthly discharge of Little Wolf River at Royalton, Wis., for the years ending Sept. 30,

1919 and 1920.
[Drainage area, 485 square miles.]
Discharge in second-feet.
Month, Per Run—o] ﬁE s
Maximum, | Minimpm, | Mean. square in inches.
. mile.
1918-19.
740 196 293 0.804 0.70
620 297 461 .951 1.06
640 320 441 . 908 1.05
300 220 252 . 520 .60
335 150 243 © 501 .52
2,620 170 865 1.78 2.05
1,570 444 866 1.79 2.00
1,670 314 698 1.44 1.66
1480 501 840 1.73 1.93
770 243 392 . 808 .93
1,300 621 1.28 1.48
620 267 362 L7486 .83
The year. ..c.vievreercrneraceeannnenn 2,620 150 529 1.09 14,81
1919-20.
Qctober. . ... 1,090 284 432 801 103
1,300 320 785 1.62 L8
445 245 302 .623 72
340 225 273 . 563 .65
320 215 241 . 497 .54
3,950 1,170 2.41 2.78
1,770 501 854 1.76 1.96
830 361 593 1.22 1.4
1,300 243 581 1.20 1.34
740 198 424 874 1.01
530 201 273 . 563 .65
501 234 203 604 .67
3,950 198 519 1.07 14.57
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Days of deficiency in discharge of Little Wolf River at Royalton, Wis., for the years ending
Sept. 30, 1914-1920.

[Drainage drea, 485 square miles.]

Days of deficient discharge.
Jan. 13, 1914 to
Discharge in second-feet. . Sept. 30, 1920.
1914 |1914-15|1915-16 | 1916-17 | 1917-18 | 1918-19 | 1919~20
Per cent
Days. lof time.

SkiEReE

P o
gwcoaa

NI RO T

1O D10 B0 1=t 1t 1
OO T T U D W B IO O DD i =

SBBRRRBIIASBREREopr, o

K
88

@ Jan. 13 to Sept. 30. b Estimated.
WAUPACA RIVER NEAR WAUPACA, WIS.

Locatron.—Near north line of sec. 1, T. 21 N., R. 12 E., at Waupaca County highway
bridge, 4 miles downstream from Waupaca, Wis. (Section and township given in
Water-Supply Paper 474 are in error.)

DraNAGE AREA.—305 square miles (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch="6 miles).

REcorps AvarLasLe.—October 18, 1917, to September 30, 1920; June 28, 1916, to
October 18, 1917, records were obtained at a station near Weyauwega, about a
mile downstream from present site.

Gaee.—Chain gage, bolted to upstream handrail of bridge; read by Harry Radtke.

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

CHANNEL AND CONTROL.—Bed consists of fine gravel and clay, clean and free from
vegetation. Control not well defined and is not permanent. Right bank is high
and is seldom overflowed; left bank of medium height and is overflowed at a stage
of about 6 feet. .

Ior.—Stage-discharge relation seriously affected by ice.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Sep-
tember 30, 1919, 5.6 feet March 17 (discharge, 2,600 second-feet); minimum dis-
charge estimated because of ice, 135 second-feet February 4 and 5.
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Maximum stage recorded during the year ending September 30, 1920, 3.65 feet
March 26 (discharge, 1020 second-feet); minimum stage recorded 1.28 feet Novem-
ber 21 (discharge, 96 second-feet), probably due to regulation.

1916-1920: Maximum stage recorded, that of March 17, 1919; minimum stage,
that of November 21, 1919.

REecuraTion.—Power plants at Waupaca and above on the main stream and also sev-
eral on Crystal River may cause slight fluctuation during low stages. The pond-
age at the various plants is small and mean monthly discharge is believed to repre-
sent nearly the natural flow. ‘

Accuracy.—Stage-discharge relation not permanent, rating curve used October 19,
1917, to Sept. 30, 1918, fairly well defined between 180 and 330 second-feet.
Shifting-control method used October 1, 1918, to November 25, 1919. A shift
occurred during 1920 and a curve parallel with the curve for 1919 was used from
the beginning of the open-water period March 23, 1920, to September 30, 1920,

»  For the periods during which the stage-discharge relation was affected by ice,
discharge was determined by applying to rating curve the daily gage height
corrected for ice effect by means of discharge measurements, observer’s notes,
and climatic data. Oper-water records fair; winter records subject to consid-
erable error.

Discharge measurements of Waupaca River near Waupaca, Wis., during the years ending
Sept. 80, 1919 and 1920.

Gage | Dis- ’ Gage | Dis-
Date. Made by— heiagit. charge. Date. Made by— heiagit. charge,
1018, Feet. | Sec.ft. 1919. Feet. | Sec.-ft.
Nov. 8| W.GrHoyteeeuuouenn.. 1,94 260 || July 28 | W. G. Hoyt............ 1.78 226
Sept. 12 | S, B, Soulé.....c....... 1.84 231
1919. Decz. 18 |..... do.....s eesssenssana a3.11 216
Jan. 18 | S. B, Soulé.. ... 2,72 200
Feb. 17 |..... do....... a 2.66 250 1920.
Mar. 13 ..... d0.eeeon... 3.08 692 || Feb., 6 J. W.Harris........... e 3.45 234
19 | R. 8. Huffman 2.82 567 || Mar. 11 | 8. B, Soulé... .| ©3.52 243
May 17 | W. G. Hoyt..s 2.59 523 || Apr. 30 | W. G. Hoyt.. - .97 284
..... do....... 2.22 380 || June 18 | 8. B. Soulé...:..eeven..| 2.2 372
June 4| 8. B. Soul§.. 2.07 318

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Waupaca River near Waupaca, Wis., for the years ending
Sept. 30, 1918-1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. } Apr. | May. | June. | July. | Aug. | Sept.
|
1917-18. F )
180 145 165 210 | 296 296 382 242 178 196
199 150 150 250 1 250 250 346 245 199 180
178 200 155 365 | 262 312 233 188
170 160 150 515 262 296 212 204 178
160 145 135 680 259 214 280 245 186 153
160 155 150 595 245 212 296 239 186 163
145 145 155 555 265 231 296 231 186 170
135 175 165 475 265 212 265 231 242 178
135 175 175 205 250 236 296 196 259 163
135 130 175 185 231 418 296 217 253 188
135 175 180 330 217 475 280 217 231 233
135 135 175 635 225 418 262 214 329 222
135 175 190 855 225 346 242 209 329 212«
135 145 185 | 1,050 2 296 239 222 262 199
135 165 155 | 1,050 259 265 239 199 236 201
145 170 180 | 1,050 220 262 220 233 209 191
145 170 175 950 201 248 225 220 225 206
160 155 165 | 1,100 236 730 228 196 206 214
160 145 160 | 1,300 228 554 222 196 199 191
170 130 175 | 1, 239 55¢ 222 176 15 183
170 135 145 | 1,000 245 400 225 196 191 209
180 150 160 720 253 456 212 186 183 196
175 105 135 595 265 437 220 196 186 180
180 150 155 475 233 364 212 204 188 204
130 165 160 400 228 960 217 193 180
130 160 170 364 206 840 217 228 196 163
140 130 175 346 225 900 228 209 180 163
160 296 236 636 228 196 151 168
145 312 364 494 222 222 280 (" 173
145 312 329 456 212 231 228 151
160 296 |....... 382 |....... 204 220 |.......
1918-19.
222 170 210 145 195 280 265 265 265 312 196
222 170 140 190 280 346 312 250 285 183
250 175 200 140 195 312 29 329 236 250 183
280 180 195 135 195 312 296 222 329 183
250 185 190 135 205 280 296 312 236 280 209
236 185 195 140 210 329 329 312 222 346 209
250 190 200 145 210 346 534 296 222 364 209
236 205 150 235 514 456 312 196 400 196
250 196 210 160 265 437 400 329 236 329 196
236 222 210 170 400 418 364 680 222 296 250
i}
222 265 210 180 554 418 329 960 222 250 222
222 236 205 195 680 364 296 636 196 250 209
222 222 205 210 680 382 280 475 209 250 196
209 250 200 235 680 329 280 364 250 222 209
209 250 195 235 | 900 346 265 329 250 265 183
196 209 195 250 | 1,610 280 312 312 236 250 209
196 236 200 250 | 2,600 400 554 296 222 265 183
209 222 200 235 | 1,370 | , 400 382 265 222 250 222
236 222 200 220 616 382 312 280 209 236 222
222 236 195 210 554 | 364 296 329 209 236 250
196 222 190 183 494 329 280 329 209 236 236
196 296 185 183 382 312 280 312 209 280 250
209 280 180 183 382 312 | ,329 312 209 236 236
209 265 170 222 382 280 329 312 196 222 222
222 260 195 346 265 312 418 209 209 209
250 250 195 329 265 280 574 222 209 196
209 245 195 312 280 296 418 209 209 183
183 240 195 296 265 5 382 209 196 196
170 235 296 250 250 345 209 196 209
170 230 312 250 236 312 209 183 196
....... 225 312 L., 25 ... 296 222 .......
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Daily discharge, in second-feet, of Waupaca River near Waupaca, Wis., for the years ending
Sept. 30, 1918-1920—Continued. )

Day. Oct. | Nov. | Dec. | Jan. | Feb., | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
514 210 250 220 210 522 263 234 608 206 342

196 329 210 235 220 522 204 248 326 193 248
222 346 210 235 220 210 % 263 220 294 248
222 312 210 235 235 278 193 278 193 234
222 210 220 235 210 502 263 168 294 234 248
Bt 250 265 210 220 235 210 464 263 220 278 193 278
265 210 220 220 210 359 263 342 193 206

280 210 220 235 220 204 263 278 204 206 206

265 210 220 220 220 359 263 234 376 206 234

364 210 220 220 220 326 263 234 393 234 234

475 220 220 220 245 359 359 310 376 206 234

329 220 220 220 265 359 376 263 204 193 234

364 220 210 220 295 342 326 310 278 220 206

456 220 210 210 330 326 326 359 263 234 206

636 220 210 160 380 310 294 428 248 248 206

220 210 160 455 204 204 483 248 206 248

220 210 160 535 326 204 428 234 206 278

215 210 185 555 310 204 342 220 206 248

220 210 160 595 248 204 326 234 206 248

220 210 170 615 326 204 310 220 206 2718

235 210 160 6356 310 204 263 234 206 248

235 210 140 680 248 278 310 220 206 206

235 210 210 730 393 204 310 220 193 206

250 210 195 840 393 204 | ~278 234 180 206

265 210 185 730 393 294 248 234 193 206

280 220 115 | 1,020 359 278 263 193 180 206

280 220 185 840 342 263 48 206 234 206

280 220 185 679 326 263 248 220 234 193

280 220 170 840 310 263 359 206 679 193

265 22 |....... 631 278 263 376 220 522 206

265 220 |..... 522 |....... 234 [....... 206 308 [eeeenn.

NortEe.—8tage-discharge relation affected by ice Dee. 4, 1917, to Mar. 23, 1918, Nov. 29 to Dec, 8, 1918,
Dec. 24, 1918, to Feb, 20, 1919, Feb. 25 to Mar. 10, 1919, and Nov. 26, 1919, to Mar. 22, 1920. Discharge,
Aug. 20'and Sept, 26, 1930, inferpolated; gage not read.

Monthly discharge of Waupaca River near Waupaca, Wis., for the years ending Sept. 30,

1918-1920.
[Drainage area, 305 square miles.]
Discharge in second-feet.
Run-off
Month. Per | ininches.
Maximum, | Minimum. | Mean. square
mile,
1917-18.

296 204 235 0.770 0.37
253 173 .662 .74
199 130 154 . 505 .58
200 105 153 . 502 .58

190 135 164 .538 .
1,300 185 607 1.99 2.29
364 201 249 . 816 91
960 212 420 1.38 1.59
382 212 255 . <93
245 176 215 7 81
329 151 217 712 82
September. 233 151 187 613 68
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Monthly discharge of Waupaca River near Waupaca, Wis., for the years ending Sept. 30,
1918-1920—Continued.

.

Discharge in second-feet.
Run-off
Month. Per | in inches.
Maximum. | Minimum. | Mean. square
mile.
1918-19.

400 146 194 0. 636 0.73
280 170 220 721 .80
296 170 224 734 .85
210 145 187 613 .71
250 135 187 613 .64
2,600 190 529 1 1.99
514 250 332 1.09 1.22
554 236 324 1.06 1.22

> 960 265 380 1.25 1. 40
296 196 223 731 .84
400 183 259 819 98
250 183 208 682 76
2,600 135 273 895 12.14
437 170 214 702 .81
636 96 306 1,00 1.12
280 210 231 757 .87
250 210 218 715 . .82
115 196 643 .69

1,020 210 470 1,54 178
5! 248 364 1.19 1.33
376 234 285 934 1.08
483 168 290 951 1.06
608 193 274 1.04
679 180 239 784 .90
342 193 231 757 .84
1,020 9% 277 908 12,34

- SHEBOYGAN RIVER NEAR SHEBOYGAN, WIS.

LocatioN.—In sec. 28, T. 15 N., R. 23 E., 2 miles west of Sheboygan, Sheboygan
County, and 24 miles above mouth.

DRAINAGE AREA.—403 square miles (measured on Wisconsin Geological and Natural
History Survey map, edition of 1911; scale, 1 inch==6 miles).

REcoRDs AVATLABLE.—June 30, 1916, to September 30 1920.

G aeE.—Chain gage fastened to upstream side of bndge, read by Hattie Opgenorth

Di1scHARGE MEASUREMENTS.—From highway bridge or by wading; at extreme flood
stages, measurement may be made from Chicago & North Western Railway bridge,
one-third mile downstream.

CHANNEL AND cONTROL.—Control is a well-defined riffle about 200 feet below bridge.
Stream bed composed of heavy gravel, clear and free from aquatic grass. Banks
are of medium height and are seldom overflowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year ending Septem-
ber 30, 1919, 6.90 feet at 2 p. m. March 16 (discharge, 3,420 second-feet); minimum
discharge, somewhat less than 17 second-feet, the last part of November.

Maximum stage recorded during the year ending September 30, 1920, 9.40 feet.
at 7 a. m. March 26 (discharge, 7,140 second-feet); minimum stage, 1.68 feetat
8.30 a. m. August 3 (discharge, about 7 second-feet).

1916-1920: Extremes for 1920 represent extremes for period.

Ice.—Stage-discharge relation affected by ice.

REeauLaTION.—At low stages there is a small amount of d1urna,l fluctuation due to
operation of small power plants above.
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Accuracy.—Stage-discharge relation fairly permanent. Rating curve used for
1918-1920 fairly well defined below 2,920 second-feet, extended and roughly
approximate sbove 2,920 second-feet. Gage read twice daily to hundredths;
glight diurnal fluctuation may somewhat impair the accuracy of the daily mean
gageheight. Daily discharge obtained by applying daily gage height torating table
except for period when stage-discharge relation was affected by ice, for which it
was based on results of discharge measurements, observer’s records, and cli-
matological records. Open-water records fair; those for periods of ice effect
roughly approximate.

Discharge measurements of Sheboygan River near Sheboygan, Wis., during the years
ending Sept. 80, 1919 and 1920.

ate. ade by— : ate. e by— A
Dat Made neight. | charge. || Dat Made b neigh. | charge.
Feet. | Sec.ft. 1920. Feet. | Sec.ft.
S I B asos| 3o
eb. a3,
Mar. 23 8.25 | 2,610
22.65 88 || Apr. 27 3.29| 535 .
3.74 734 || Sept. 17 1.96 35.7
2.86 280 )
1.9 29
@3.06 125

e Stage-~discharge relation affected by ice.

Daily discharge, in second-feet, of Sheboygan River mear Sheboygan, Wis., for the years
ending Sept. 80, 1918-1920..

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
64| 335 80 30| 805 805 | 268 | 492 106 24
7| 272 70 301,050 | 782 | 263 470| 158 137 5

293 | . 80 40 | 1,340 668 448 134 112 33
70| 207| 70 401,500 | 402 |- 280| 382 | 189 | 140 4%
134 | 278 60 40 | 1,900 | 534 | 247|360 | 114 68 47
87 263 60 45 | 1,790 301 188 [+ 335 130 147 35
58 263 50 50 1 1,790 255 3566 280 151 100 27

251 50 55 (1,600 382 360f 251| 100 98 92
37| 226 40 60 | 1,500 | 314 | 263) 305 90 | 137 45
62| 251 40 ' 601,340 | 318 426 | 268 80 80 48
82| 181 30 651,120 | 382 | 404 293 117 85 ﬁg
100 147 30 70 980 276 360 209 127 92 33
68| 165 30 75| 1,120 230 | 339 | 188 162 95 28
78 165 30 80 | 1,190 188 335 151 98 100 52
73| 158 30 80 | 1,420 196 301 173 80 82 45
60 137 30 % 85 | 2,120 184 297 251 90 109 45
871 127 40 90 | 3,000 196| 263 151 100 | 297 29
112 140 50 100 | 4,060 247 382 188 98 123 33

120 60 105 | 5,120 | 263 | 426 | 134 98 95 37
82| 130 65 115 | 6,180 | 238 | 492 | 117] 100 48 47
73| 448 60 130 | 4,500 | 360 | -347 | 137 82 66 29
90 209 50 165 | 3,540 558 492 56 106 52 30
90 | 196 50 205 ( 2,710 | 360 | 470 82| 12| 200 29
181 130 30 285 | 1,890 322 360 100 98 30
247 80 30 370 | 1,980 | 360 | 360 98| 151 73 31
209 60 25 450 [ 1,800 | 404 | 470 | 103 140 30 42
580 80 25 535 | 1,630 181 492 95 98 47 41
558 60 25 670 [ 1,330 | 293 | 7137 158 92 60 34
404 60 2510 | eeeens 1,190 | 536 | 668 103 | 151 68 27
339 70 251 | eeeens 1,050 492 580 13 87 82 42
242 |....... 25 1) L. 980 I....... 534 |....... 44| 177 1.......
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Datly discharge, in second-feet, of Sheboygan River near Sheboygan, Wis., for the year:
ending Sept. 30, 1918-1920—Continued. ’

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20 50 17 60 60 251 426 130 64 31 28
28 40 18 55 60 70 184 | 1,120 144 34 32 %
31 52 22 50 60 70 181 580 120 32 32 2
32 52 25 45 50 70| 200 805 109 37 44 31
44 87 30 40 40 70 217 624 134 52 68 32
30 73 40 50 40 70 209 646 100 - 75 56 2
26 70 50 60 40 80 276 | 1,800 103 58 37 3a
2 73 60 65 40 105 759 | 1,050 144 62 50 28
22 56 70 65 40 165 624 426 112 52 42 22
23 40 80 70 40 285 759 558 120 60 32 31
28 25 105 7% 40 410 668 580 117 56 41 40
23 29 90 80 40| 536 624 492| 112 80 35 34
28 40 105 80 60 602 568 404 103 64 34 38
24 54 127 85 130 580 360 404 75 66 45 45
20 54 103 90 370 668 382 331 80 52 48 31
35 29 98 0 370 | 8,420 448 314 7% 48 45 28
29| 47| 68] 95| 285 1,550 | 1,330 | 42| 87| 37| a1 30
42 62 205 | 1,05 347 87 25 45 31
29 78 234 85 38 56 8
2 82 259 169 35 58 85
34 82 284 12 42 60 114
28 62 448 64 47 64 28
32 45 426 78 42 66 92
33 24 343 92 42 56 64
31 335 103 32 62 66
58 207] 88| aa| 52| 47
100 17 263 87 37 44 87
76 293 87 25 38 52
130 238 62 42 28 144
169 200 68 35 42 144
66 |....... 188 |-...... 41 40 |.......
132 135 55| 115 50 | 1,430 | 368 | 158 48 30 66
145 428 135 (- 60 100 55 | 1,590 354 179 49 34 32
I 252 135 60 65 55 | 1,220 342 162 49 32 48
136 135 30 75 60 960 142 74
216 264 130 65 65 60 740 324 136 3 58

231 130 60 80 60 168 106 43 32 22
168 2 130 20 60 65 518 148 132 72 32 14

227 125 105 125 70 289 104 74 38
155 220 125 65 105 75 356 101 88 84 48
152 428 125 175 80 92|, 208 86 66 72 60
139 590 125 145 360 1 142 101 98 4
1 428 125 115 195 930 216 165 79 88 72
136 306 90 125 80 | 1,050 247 142 98 62 132 70
136 | 256 75 35 60 (1,120 | 227 120| 112 49 56
142 272 70 56 125 | 1,190 142 123 129 54 68 37
148 [ 205 0| 170 85 11,260 172| 109| 351 58 44 48
139 295 25 150 2,190 148 12 740 58 70 62
115 | 294 30 90 802,100| 136 152 450 46 68
126 264 30 90 40 | 1,430 132 176 204 51 41
112 252 160 170 45 {1,290 162 165 165 58 41 41
12| 27| 170 63 45| 1,670 | 3 165 | 136 48 51 38
1 227 105 65 50 | 2,700 333 93 52 58
101 | 204 85 75 50 {2,700 590 235! 104 58 58 32
109 | 1685 90 85 50 | 2,920 | 450 76 “ 64
132 145 85 105 50 | 3,800 438 201 72 26 40 38
126 | 145 45| 100 50 | 6,660 6| 208 60 25 48 38
123 135 50 80 50 | 3,800 | 414 | 218 60 T4 44 60
132 135 40 170 50 | 2,700 402 165 58 26 38 4
152 135 30 25 30 | 2,590 179 64 20 51 30
168 135 50 240 1....... 2,010 378 190 56 19 54 49
472 [eeenn.. 60| 270 |....... 1,670 |....... 168 [eaeenne 25 88 l...... .

NoTE.—Stage-discharge relation affected by ice Nov. 24, 1917, o about Mar, 19, 1918, and Nov. 25 to Dec.
13, 1918, Dec. 22, 1918, to March 11, 1919, Nov. 16, 17, and Nov. 27, 1919, to Mar. 16, 1920. Gage not read
Nov. 18, 1918, Apr. 25~29, 1919, Apr. 25 to May 2, and Aug. 18, 1920; discharge interpolated.
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Monthly discharge of Sheboygan River near Sheboygan, Wis., for the years ending Sept. 30,

1918-1920
[Drainage area, 403 square miles.]
“ ) Discharge in second-feet
h. Run-offin
Mont P inches,
Maximum. | Minimum, | ' Mean. ern‘.liﬁg.are
N\
1017-18.
October. 580 37 147 0.365 0.42
November 448 60 186 o .462 .52
December 80 26 4.0 .109 .13
RS ) o SOOI RO P 25 . 062 .07
Lo (7)o SO 670 30 147 . 365 .38
March...... 6,180 805 050 5,09 5.87
April.. 805 181 371 .921 1.03
ay. 713 88| . 960 111
June. 402 56 .541 .60
July. 169 80 115 285
August. . 207 | - 30 +256 30
September..........oiieiiiiiiaeeiaeaan, 92 24 39.8 .099 a1
The year......vcveveveeurnnnaenen 6,180 |......eeo.nn 332 799 10.87
. 1018-19. Ry .
L0107 /T 169 20 42.4 .105 12
November.... . 87 |ieenirisan 46.9 .116 13
17 78.3 ~o104 .22
40 83.9 .208 24
40 105 .261 27
70 521 1.31 1.51
181 M43 1.35 1.51
188 488 1.21 1.40
. 68 . 101 .251 [
25 47.0 17 13
28| - 45.6 113 .13
22 52.4 .130 .14
. 449 6.08
370 .43
.650 .73
.232 .27
.268 .31
.199 .21
3.75 4.32
1.15 1.28
.479 .
872 42
.131 16
.129 15
112 12
658 8.94

MILWAUKEE RIVER NEAR MILWAUKEE, WIS.

LocarioNn.—In NW. % sec. 5, T. 7 N., R. 22 E., immediately above an old quarry
near north limits of Milwaukee, Milwaukee County, half a mile below concrete
highway bridge, 1 mile above Mineral Spring Road, and 5% miles abdve con-
fluence of Milwaukee and Menominee rivers.

DrANAGE AREA.—661 square miles (measured on map issued by Wisconsin Geolog-
ical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE.—April 30, 1914, to September 30, 1920.

Gace.—Slope gage set in concrete foundations on the left bank of the river; prior to
April 18, 1918, chain gage fastened to cantilever arms supported by posts. Both
gages at same datum. Gage read by Miss Bertha Kuehl.

CHANNEL AND coNTROL.—Bed of channel at gage heavy gravel. ‘About 200 feet
below the gage is a rock outcrop with a 4-foot fall which forms the control, and
is fairly permanent, changing only during exceptionally heavy floods. Below
the control the river flows in an artificial channel which at one time was a quarry.

96507—23—wsp 504——6 ;
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Left bank above and below the control high and not subject to overflow; right
bank above control of medium height; below the control the right bank isarti-
ficial and of such height that it is seldom overflowed.

Di1sCHARGE MEASUREMENTS.—Made by wading immediately above the gage section;
at medium and high stages from a concrete highway bridge about 1 mile upstream
from the gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year end.mg September
30, 1919, 5.5 feet March 17 and 18 (discharge, 5,160 second-feet); minimum stage
recorded 0.38 foot September 7 (discharge, about 34 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.3 feet at
8 a. m. June 17, 1920 (discharge, 6,470 second-feet); minimum stage recorded
1.20 feet, December 18, 1919 (discharge, 60 second-feet).

1914-1920: Maximum stage recorded 9.00 feet March 20, 1918 (discharge, about
12,100 second-feet); minimum stage recorded 0.50 foot at 8.30 p. m., August 2,
1916 (discharge, about 26 second-feet).

Ice.—Stage-discharge relation affected by ice.

REecuratioN.—No diurnal fluctuation at the gage resulting from operatxon of small
plants above.

AccurAcy.—Stage-discharge relation practically permanent except when affected by
ice. Rating curve well defined between 200 and 3,710 second-feet; below 200
second-feet the curve was revised slightly, twice during 1919, each revision defin-

"ing the stage-discharge relation somewhat more accurately as indicated by addi-
tional discharge measurements. Gage read twice daily to quarter-tenths. Daily
discharge ascertained by applying mean daily gage height to rating table, except
for period when stage-discharge relation was affected by ice, for which it was
obtained by applying to rating table mean daily gage height corrected for ice
effect by means of discharge measuregpents, observer’s notes, and weather records.
Open-water records good, except for 8xtreme high and low stages, for which they
are only fair. Winter records roughly approximate.

D'tsc-’mrgc measurements of Milwaukee River near Milwaukee, Wis., during the years
ending Sept. 30, 1919 and 1920.

Gage | Dis- G Dis-
Date. Made by— height. | charge. || Date- Made by— helght. | charge.
Secft. || _ 1920, Feet, | Secoft.
147 | Jan. 13 [ W, G, HOYbureeernraes a1.4 96
Feb. 20 | 8. B, Sould.......c..... a1.67! 135
119 || Sept. 16 |..... [+ [/ . .66 86
320 :
50
120

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Milwaukee River near Milwaukee, Wis., for the years
endvng Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
1918-19. ,
8 | 162 285 495 | 495 | 198 94 67 46
70 | 143 276 | 47| 605| 194 76 60 56
78 143 L 262 421 | 1,040 149 62 143 67
70 133 95 1 285 421 | 1,800 146 85 223 58
64 | 136 o % 249 | 434 | 1,600 | 206 90 | 219 58
70 146 285 460 | 1,310 219 76 166 42
72| 1% 530 | '995| 232 | 120| 143 38
64 156 180 198 | - 606 995 219 130 17| - 40
80 | 162 240 219 | 860{ 995 | 249 | 117 [ 0
72 146 365 347 | 1,080 905 267 136 82 7%
72| 143 | 568 770 | 1,080 | 815 | 236 | 125 90 60
84 156 460 1,600 950 685 202 104 90 67
70 162 495 2,040 645 421 149 114 85 71
70| 156 | 434 460 2040 | 605| 402/ 180 | 109 56 62
66 125 315 15 2,520 530 359 159 114 60 71
D
w1 133| 9232 Cl4410! 798| 347| 16| 17 71 76
78| 130 202 5160 | . 530 | 530 | 202 | 102 71 67
72| 46| 219 645 | 5,160 | 685 | 815 315| °8& 71 69
74| 130| 194 605 | 2, 685 | 605| 335 80 ol 7t
58 143 198 460 | 1,600 | 1,130 447 236 90 71 78
72 143 215 335 1 1,220 950 428 143 82 62 94
82 133 310 685 460 130 58 156
8 109 219 383 | 815| 605| 460, 130 78 7 232
100 95 353 728 995 434 125 67 67
130 176 335 685 | 1,130 389 120 62 58 166
125 1251 og5 | se8:1,130| a15| 10| 76 136
136 240 | 568 |1,040 | 205| 136| 8| 62
191 80 160 240 645 287 114 90 60 82
276 495 530 258 107 86 60 133
232 495 | 530 | 258 | 107 80 56 162
202 |....... 460 |....... 202 [....... 67 48 [.......
183 389 150 100 1 155 | 1,260 495 183 161 77
223 244 145 100 180 160 | 1,260 460 180 151 5 125
22| 219 145 95| 200| 160|1,400 | 377 | 144 | 144 92 135
249 434 140 80 200 180 | 1,220 158 138 75 128
219 389 135 180 200 220 905 310 158 114 75 128
295 335 135 160 220 260 815 262 141 114 99 138
389 310 130 105 180 310 685 262 102 161 92 114
325 | 205) 125 95| 160 | 395| 568| 219| 48| 172 65 89
9. 240 | 310 125| 105| 180! 495| 495' 223! 114 187 138
) L 202 530 120 105 220 770 432 240 144 194 119 144
5 S 183 es5| 120| 110| 1s01,130| 428 258 128 1s0| 161 148
120 183 770 135 105 200 | 1,800 568 262 99 172 144
B 180 530 130 9% 175 | 2,760 530 262 99 180 187 106
W 158 | 495 | 145 85| 115|280 | 530 | 254| 172| 161| 128 128
15 128 408 170 145 115 | 2,890 432 240 |1, 151 187
6. e, 1611 20| 110 105 903,710 377 | 227/3,150| 144 198 87
170l 180 330 70 115 | 3,150 365 198 | 5,630 1 180 87
18, 183 | 280 60| 105| 130 {2,800 | 377 | 2402520 | 114| 144 106
19,0000 DS 176 | 223 80| 125| 145 2,520 310 | 1,400 | 114 128 99
200 ... 158 202 20 130 135 | 2,040 335 240 | 1,130 119 99 82
) S 148 | 198 90| 160| 1301,920| 568 | 240 685 97| 128 92
P 158 183 100 160 130 | 1,800 8 262 530 114 114 82
28, .l 164 | 176 | 100 135 | 1,800 28 | 530 | 335 114 | 114 92
D 158 | 170 70| 220 | 1352,040 | 815| 495| 262| 102| 138 92
b T 1 160 130 230 140 | 3,150 815 568 262 119 144 87
.............. 144| 160 130 240| 140 5,160 728 |- 460 | 262| 114 161 114
| 16| 160 130| 220| 145]5010 | 568| 310| 219
.| 202 160 80 200 145 | 3,710 | 645 280 187 T 99
| 190 155! 140 200| 145 2,800 645| 9223| 180 87| 131 82
| o2m| 155 95| 190 |....... 2,040 | 685 | 198 161 92| 105 92
.............. 460 |....... 85 180 |ooee...| 1,500 [.......] 201 ....... 77 92 1.......

Note.—Stage-discharge relation affected by ice, Nov. 26 to Dec. 7, 1918, Dec. 26, 1918, to Feb. 17, 1919,
Feb. 26 and Nov. 24, 1919, to Mar. 12, 1920.
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"Monthly discharge of Milwaukee River near Milwaukee, Wis., for the years ending Sept. 80,
1919 and 1920.

[Drainage area, 661 square miles.]

Discharge in second-feet.
Run-off in
Month. .
Maximum, | Minimum. | Mean. Pegi are inches.
1918-19.

0.150 0.17

.195 .

.331 .
.192 .22
. 449 .47
1.85 2.13
1.10 1.23
.973 N L2
277 .31
L 141 .16
.133 .15
.138 .15
.493 6,71
October. .. .ot 460 128 209 .316 .36
November.........oooveeiiiiiiiiiiineanannn. 770 155 312 472 .53
170 60 116 175 .20
240 80 144 218 .25

220 90 157 .238 .
5,160 155 1,930 2,92 3.37
1,400 0 669 1.01 L L13

568 198 305 .461 .
5,630 99 686 1.04 116
1 77 132 200 .23
198 65 119 .180 .21
148 82 106 160 .18
5,630 60 408 .617 8.41

Days of deficiency in discharge of Milwaukee River near Milwaukee, Wis., for the years
ending Sept. 30, 1915~1920.

Days of deficient discharge.

Oct. 1, 1914, to
Discharge in sec.-ft. Sept. 30, 1920.
1914-15. | 1915-16. | 1916-17. | 1917-18. | 1918-19.| 1919-20, | — .

] Per cent

Days. | ‘of time.

2 L2

138 6.3

368 10.8

619 98.2

208 36.8

934 426
1,009 50.1
1,191 54.3
1,253 51.2
1,304 59,5
1,355 61.8
1,411 64. 4
1,437 65.6
1,473 67.2
1,500 68.4
1,53 71.0
1,663 | 75.9
1,793 81.8
1,883 85.9
1,987 90.6
2,087 95,2
2153 98.2
2187 90.8
2190 99.9
2,192 1000
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LITTLE CALUMET RIVER AT HARVEY, ILL.

LocaTioN.—In NW, § sec. 9, T. 36 N., R. 14 E., at Illinois Central Railroad bridge
800 feet north of railroad station at One hundred and Forty-seventh Street, Harvey,
Cook County, 11 miles above mouth of river.

DRAINAGE AREBA.—H70 square miles (measured on map issued by United States
Geological Survey; scale, 1 @00 000).

RECORDS AVAILABLE.—Daily discharge, October 1, 1916, to September 30, 1920; also
daily gage heights, collected by Sanitary District of Chicago, June 10, 1907, to
September 30, 1916.

GaceE.—Vertical staff gage attached to bridge pier; read by Mrs. H. Wurtman.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge dunng medium
and high stages and by wading during low stages.

CHANNEL AND CONTROL.—Bed of river composed of clay and gravel. Low-water
control is at ““The Rocks,” about 1 mile below gage; bed of river, heavy gravel;
somewhat shifting. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 10.28 feet at 9 a. m. March 18 (discharge, 3,750 second-feet); minimum :
stage recorded, 2.88 feet September 3, 4, 8, and 9 (discharge, 49 second-feet).

Maximum stage recorded during year ending September 30, 1920, 7.85 feet at
8 a. m. March 26 (discharge, 2,080 second-feet); minimum stage 2.97 feet August
28 (discharge, 58 second- feet)

1907-1920: Maximum stage recorded, 13.4 feet March 6, 1908 (discharge not
determined); minimum discharge since October 1, 1916, probably somawhat less
than 25 second-feet occurred in January, 1918.

Accuracy.—Stage-discharge relation changed during high water of March, 1919;
affected by ice for short periods during the winter of 1918-19 and serirusly affected
by ice during 1919-20. Rating curves well defined above, fairly well defined
below, 60 second-feet. Gage read to hundpedths once daily. Daily discharge
ascertained by applying daily gage height to rating table. Records good for
open-water periods; roughly approximate for periods of ice effect.

Discharge measurements of Little Calumet River at Har'vey, I. dur'mg the years ending
Sept. 30, 1919 and 1920.

Gage | Dis- ? Gage | Dis-
Date. Made by— height. charge.i Date. Made by— height. | charge.
|
I
Feeb. | Seeft. || 1920. Feet. | Secft.
10.22 | 3,69 || June 3 | DeanandKane.........| 420 351
480 | 5%
3.08 68 |
3.03 8
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Daily discharge, in second-feet, of Little Calumet River at Harvey, I1l., for the years endin,
Sept. 30, 1919 and 1920.

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

71 222 236 325 | 465 |1, 610 455 131 t 5
T 222 236 295 465 | 1, 770 | 402 131 68 il
kek 208 236 560 295 500 240 850 385 112 62 4
70 182 | 222 280 | 500 | 940 ) 2,250 | 368 98| 59 4
64 170 182 500 | 850 | 2,190 | 350 86 54 5
64 158 208 465 | 810 | 1,440, 332 84 70 5.
71 146 | 208 195 465 | 770 | 1,340 315 79 6 5
n 170 195 465 182 500 770 1 1,340 315 75 65 4
70 222 182 170 500 [ 770 | 1,440 315 70 72 4
70 222 280 158 580 70 | 1,390 315 64 72 5
68 208 265 146 | 660 | 650 | 1,290 208 7 68 5
70 195 236 158 995 650 | 1,240 280 9 65 5
70 182 325 380 170 | 1,290 | 650 | 1,140 280 80 67 &
71 182 530 342 | 1,190 | 610 | 1,000 208 87 68 5
71 170 620 395 | 1,400 810 | 1,040 332 86 72 5
63 1581 500| 360| 378!2,990. 770 940 298 84 75 5
70 158 | 465( 360 360{3,200 730 3890 298 84 74 5
71 146 | 430 378 360 3,690 690 850 | 298 82 68 5
73 158 | 430} 395| 342|2,990) 690 810 298 82 65 6!
71 182 (. 430 | 3878 | 342 2,80 | 610 770 350 9 6!
70 195 7401 3601 3252730 610 70| 332 75 64 6
73 195 905 | 4121 342 12,550 B70 730 | 368 68 7
75 28| 7401 500| 295|2,250| 580 690 332 70 68 7
208 465( 32512,130| 730 690 2908 65 T

170 195! 660 | 465 430 1,800 | 610 650 208 65 7
195 195 700 465 1,710 570 610 | 250 65 62 7
195 195 700 | 430 1,540 530 | 570 220 65 54 6
250 195 700 | 412 1,440 { 610 530 | 190 64 54 L]
265 | 195 395 1,340 | 650 |» 53D 165 68 54 T
250 610 | 378 1,240 | 610 490 142 624 54 7
236 {....... 360 1,140 |....... 455 |..-.... 61 544......

L]
96 115 200 905 | 1,720 | 431 260 76 T
135 119 400 905 | 1,270 394 232 71 7
100 115 860 | 1,170 376 | 218 7.
100 1 725 905 | 1,130 1 357 192 69 6
102 96 1,080 | 1,040 | 1, 322 | 157 69 (]
240

107 107 6351 950 { 1,040 200 i 135 69 10
98 111 s00 | 2051 995 260 125 71 T
98 | 111 950 232 115 71 9
107 431, 1,170 950, 218 115 69 10

91| 119 o 770 | 1,130 | 950 192 115 69 10
107 1,080 | 950 168 107 69 9

93 109 1, 1,040 950 157 100 71 9
88 111 1,720 | "95Q | 1,080 135 93 71 9
86 115 1,320 | 950 | 950 | -180 144 71 &
82 107 o 1L,170 | 905 860 | 950 155 69 8
89 1 1,270 | 1,080 | 860 | 548 157 66 7
88 106 1,130 | 1,840 | 860§ 431 168 667 8
86 102 1,130 ( 1,270 { 995 | 394 157 66 U
86 100 1,220 | 1,220 | 860 | 357 148 65 7
86 100 110 1,170 | 1,840 | 860 376 142 65 [}
84 100 1,220 1 1,960 815 394 135 74 6!
79 100 1,130 | 1,370 . 770 431 125 69 6t
79 89 1,080 | 1,220 | 770 431 i 66 6!
82 100 1,040 | 1,130 | 630 431 63 6
79 107 270 | 1,220 | 1,080 | 680 431 93 63 6
76 104 2,080 | 1,040 590 412 89 62 [
89| 104 1,670 | 1,040 | 590 | 376 6 60 6
93 96 1,320 | "995 548 | 357 79 58 6¢
03 139 1,620 | - 950 508 | 340 76 66 J
107 6801 ] fe..... 995 | 1,040 468 306 73 69 6¢
m3 ...y ) qeeeenn 950 |....... 431 ....... 76 (1 O P

Note.—Stage-discharge relation affected by ice Dec. 29 and 30, 1918, Jan. 1-15, Feb. 6-10, Mar. 1-5, 7-9
1919, and Dec. 2, 1919, to Mar. 8, 1920; discharge estimated from gage-height record, observer’s notes, an¢
weather records. Braced figures show mean discharge for periods included.
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Monthly discharge of Inttle Calumet River at Harvey, Ill., for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 570 square miles.]

Discharge in second-feet.
Month, Run-off in
Maximum, | Minimum.| Mean. | FeT nare
1918-19.

265 105 0.184 0.21
250 190 .333 .37
905 456 . 800 .92
. 437 767 .88
204 .516 54
1,490 2.61 3.00
722 1.27 1,42
980 1.72 1.98
306 . 537 .60
80.1 141 .16
64.9 .114 .13
58.7 .103 .11
434 . 761 10,33
92.7 .163 .19
126 221 .25
149 .261 .30
65.0 114 .13
201 .352 .38
1,070 1.88 2,17
1,120 1.96 2.19
883 1.5% L79
356 .6256 .70

131 230 .
67.8 .119 .14
7.3 .136 .15
362 .635 8.65

STREAMS TRIBUTARY TO LAKE HURON.
TITTABAWASSEE RIVER AT FREELAND, MICH.

LocaTioN.—At highway bridge at Freeland.

DRAINAGE AREA.—2,530 square miles.

REecoRDS AvamLABLE.—August 22, 1903, to August 3, 1906; October 28, 1906, to
December 31, 1909; January 1, 1912, to September 30, 1920.

COOPERATION. Estxmates of daily discharge were made and furnished by G. 8.
Williams, consulting engineer, Ann Arbor, Mich.



84 SURFACE WATER SUPPLY, 19191920, PART IV.

Daily discharge, in second-feet, of Tittabawassee River at Freeland, Mich., for the years
ending Sept. 30, 1919 and 1920. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
lo.seeeene....| 566 (1,300 1,480 | 2,150 | 1,600 | 3,330 | 2,655 | 1,300 870 540 620 440
2 ieieaenen-o| 56111270 | 1,085 | 2,125 | 1,235 | 4,250 | 2,400 | 1,377 | 845 | 540 | 502 | 416
3 1,235 ! 3,430 | 2,100 | 1,200 | 4,750 | 2,100 | 1,600 | 760 | 520 | 566 416
1,235 | 3,860 | 2,150 | 1,170 | 5,275 | 2,150 | 5,840 | 730 | 513 | 540 392
1,270 | 2,250 | 2,200 | 1,146 | 6,360 | 2,100 | 8,190 | 700 | 513 | 550 416
1,300 | 1,830 | 2,190 | 1,825 | 5,000 | 2,190 | 6,787 | 700 | 529 | 566 344
1,340 1 1,522 | 2,150 | 1,062 | 4,250 | 2,270 | 5,275 | 700 | 513 | 540 | 368
1,377 | 1,677 | 2,132 | 1,038 | 3,780 | 2,570 | 4,250 | 700 | 513 | 540 302
1,410 | 1,656 | 2,105 990,| 2,875 | 3,285 | 3,100 700 513% 540 392
1,410 | 1,635 | 2,025 | 960'| 2,400 | 4,000 | 2,400 | 700 | 523 | 550 416
1,300 | 1,600 | 1,969 | 930 | 1,785 3,830 2,150 | 700 | 815| 550 302
1,200 | 1,785 | 1,905 | 930 | 1,270 {5,180 | 1,985 | 815 | 540 ( 566 392
1,110 | 2,190 | 1,045 | 960 | 1,300 | 4,200 | 1,785 | 786 | 685 | 566 | 416
1,050 | 2,400 | 1,985 | 990 | 1,600 | 4,050 | 1,600 | 700 , 760 | 566 | 416
1,020 | 2)965 | 1,985 | 1,045 | 2,315 | 3,760 | 1.450 | 700 | 760 | 513 416
990 | 2,995 { 2,025 | 2,025 | 15,715 | 3,760 [ 1,410 | 675 ' 646 { 465 416
960 | 2,965 | 2,085 | 1,985 | 31,950 | 4,500 | 1,745 | 646 | 620 | 489 416
930 | 2,920 | 2,132 | 1,785 | 49,500 | 4,100 | 1,825 566 513 416
960 | 2,270 | 2,190 | 1,600 | 39,600 | 3,520 | 1,085 | 675| 550 | 513 416
960 | 2,105 | 2,270 | 1,300 | 26,400 | 3,285 | 2,158 | 675 | 540 | 489 440
990 | 2,400 | 2,400 | 1,200 | 16,350 | 2,835 | 2,150 | 675 513 | 540
1,020 | 2,920 | 2,835 | 1,020 | 10,520 | 2,355 | 2,025 | 646 | 513 | 513 675
1,050 | 3,955 | 3,150 | 990 | 8,220 | 2,158 | 1,865 | 592 | 513 | 540 ' 786
1,122+ 5,060 | 3,285 | 990 | 6,930 | 2,150 | 1,705 489 | 489 845
1,140 | 3,760 | 3,760 | 1,635 | 6,200 | 2,025 | 1,600 | 566 | 489 | 465 760
1,200 | 1,930 | 4,100 | 2,416 | 5,275 | 1,865 | 1,520 | 566 | 646 | 392 | 646
1,235 | 1,978 | 4,100 | 1,635 { 4,950 { 1,600 | 1,410 540 730 368 6
1,249 | 2,050 | 3,955 | 2,440 | 4,250 | 1,480 | 1,300 540 786 368 675
1,300 | 2,125 1.3,285 |.......| 3,760 | 1,377 | 1,200 786 | 6468 675
1,384 2,150 | 2,835 ).......! 3,285} 1,340 | 1,050 540 730 675
cveenae] 2,150 | 2,025 |....... 3,150 |.evoco| 7930 [....... 646 392 f.......
3,760 | 2,835 4,750 | 1,985 | 730 | 620 | 540 700
5,125 | & 805 4,250 | 1,825 | 675 | 566 | 540 786
4,250 | 5,060 4,070 | 1,670 | 646 | 540 | 513 870
3,285 | 2,670 3,760 | 1,480 | 620 | 513 | 489 845
1,985 | 2,380 3,285 [ 1,377 | 592 | 566 | 440 815
1,905 | 2,178 2,835 11,25 | 592 700 | 465 760
1,865 | 2,000 12,400 | 1,080 | 566 | 930 | 440 | 760
1,825 | 1,760 2,270 | '990 | 540 | 1,600 | 440 730
1,785 | 1,730 2,270 930 540 | 1,785 440 700
1,745 | 1,687 2,400 | 815| 566 | 1,600 620 730
1,670 | 1,865 2,610 815 85|1,080] 700| 786
1,600 | 1,640 2,655 [ 1,060 | 675 930 | 730
1,600 | 1,593 2,700 | 1,170 | 1,285 | 700 960
1,450 | 1,570 2,700 | 1,110 930 675 646 930
1,270 | 1,522 2,570 | 1,020 | 845| 675( 646 870
1,235 | 1,500 2,520 930 930 540 620 930
1,235 | 1,455 2,400 | 815|1,600| 566 592 1,050
1,200 | 1,36 2,025 | 1,110 | 2,190 566 566 990
1,170 | 1,300 1,825 | 1,450 | 2, 540 960
1,200 | 1, 1,600 | 1,985 1 2,190 | 550 | 513 | 930
1,235 | 1,150 1,480 | 2,570 | 2,150 | 540 870
1,235 | 1,093 1,450 | 2,270 | 1,985 | 513 | 675 815
1,270 | 1,000 1,450 | 2,230 | 1,705 | 546 | 760 845
1,235 | 928 3,285 | 1,480 | 1,450 | 646 | 730 815
1,235 | 866 3,150 [ 1,377 | 1,235 | 592 | 646 815
1,200 | 858 2,835 (1,235 | 1,170 | 566 | 620 | 845
1,235 | 858 2,700 { 1,080 ( 1,050 [ 540 | 592 845
1,270 838 2,610 990 930 513 566 870
1,270 838 2,400 930 875 513 566 900
1, 600 821 2,270 845 646 540 540 930
...... 838 530 joueee..| 760 ........ 540 620 |..cn..n
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Monthly discharge of Tittabawassee River at Freeland, Mich., for the years ending Sept.
380, 1919 and 1920.

[Drainage area, 2,530 square miles.}

Discharge in second-feet.

Month, Rgﬁg n

. - Per square | * g

Maximum. | Minimum.| Mean. mi(}e.
1918-19.

1,340 540 683 0.270 0.31
1,410 930 |- 1,180 . 466 .52
5,060 1,480 |- 2,450 . 968 1.12
4,100 1,905 2,500 .988 1.14
2,440 930 1,390 . 549 57
49, 500 1,270 9,240 3.65 4,21

5,180 1,340 2,840 1.12 1.
8,190 930 2,420 . 957 1.10
870 540 672 . 266 .30

815 489 599 237 .
930 368 531 .210 .24
845 344 1 502 .198 22
© 49, 500 344 2,100 . 830 11,28
L6101 70) 1T 1,985 620 807 .319 .37
November.... feeeeeeeeeneen .. 5,125 1,170 1,800 L7111 .79
December.......ccovemuiinaecnnn-. 5,806 821 1,710 876 .78
821 735 776 307 .35
928 787 868 L343 .37
7,500 928 4,070 1.61 1.86
4,750 1,450 2,650 1.05 1.17
2,570 760 1,310 .518 .60
2,230 540 1, . 431 .48

1,78 513 719 284 .
760 440 580 <229 .26
1,050 700 851 336 .37
7,500 440 1,440 . 569 7.73

STREAMS TRIBUTARY TO LAKE ERIE.
HURON RIVER AT BARTON, MICH.,

Location.—At dam and power plant of Xastern Michigan Edison Co. at Barton,
near Ann Arbor, 4 miles above station at Geddes.

DRAINAGE AREA.—723 square miles,

RECORD AvAmILABLE.—January 1, 1914, to September 30, 1920.

DETERMINATION OF DISCHARGE.—Flow computed from records of operation of power
plant, the flow through under-sluices during floods, and the depth of flow over
dam. The flow through the power house is determined from a calibration of the
turbines by means of a specially constructed weir, the crest of which was formed
by a 4-inch by 5-inch milled plate, the discharge over the weir being computed
by Bazin’s formula for free overflow. The greater part of the flood water passes
through under-sluices in the power-house foundations, and this flow is determined
from a weir calibration of the sluices, Water flows over crest of dam only a few
days during the year, '

CooperaTION —Daily-discharge record furnished by G. 8. Williams, consulting
engineer, Ann Arbor, Mich.

-
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Daily discharge, in second-feet,. of Huron River at Barion, Mich., for the years ending

Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19,
129 184 252 555 215 341 826 | 1,067 420 445 124 122
164 160 210 591 381 380 778 | 1,105 373 413 91 128
129 159 258 365 286 346 770 | 1,146 330 343 128 184
138 183 266 345 286 354 725 | 1,650 307 279 166 186
155 182 240 340 258 381 719 | 2,261 268 315 340 178
58 188 234 424 252 395 661 | 1,931 277 222 240 98
1 82 T
126 247 214 296 223 398 817 lj 307 285 212 207 170
131 293 386 317 226 351 922 | 1,239 253 199 168 171
130 241 341 390 218 402 | 1,063 | 1,148 186 204 233 141
151 268 406 249 211 413 | 1,021 | 1,072 172 160 125 114
D] Pa| 58| 5| | oos| o | om| 4| Ist| 10| 9
141 5 24
129 257 650 274 277 779 | 1,414 927 193 184 149 140
139 257 593 272 253 | 1,936 | 3,087 938 280 172 182 127
131 240 605 273 251 | 2,020 | 2,043 946 430 153 | 139 148
132 290 562 254 24] | 1,959 | 2,416 937 306 181 151 121
129 301 512 265 252 | 1,822 | 2,223 780 258 9 166 149
103 292 537 295 254 | 1,773 | 2,167 781 258 14 159 138
57| 27| 60| 28| 27| Lqo0|noen| 0| 20| 18| 1| e
25 296
141 335| 752| 299 | 379|1,616|1,819| 729 275| 150 | 162 253
146 270 796 415 400 | 1,448 | 1,926 701 322 123 121 282
162! 224 | 733 364| 360 (1,203 (1,684| 631 480 | 125 154| 235
154 294 47 369 319 | 1,216 | 1,495 579 769 102 150 246
176 201 749 370 300 | 1,204 | 1,278 583 612 1056 u7 207
221 200 659 993 | 1,239 488 543 124 130 159
164 292 552 951 | 1,186 515 489 127 135 225
202 260 551 950 | 1,084 [ 497 456 125 106 217
204 |.......} 517 896 |....... 421 [ooaenes 123 9.,
196 | 474 | 490| 200| 16| 95| 841 | 87| 262| 172| 56| 146
70| do1| dm| 1m| 1s4| oo | son| o3| co1| 1s| Ho| 148
212 479 489 170 192 321 7568 734 206 127 106 137
218 481 481 190 193 476 769 656 203 121 111 156
AR TR T A {1
48 88 1 44’
207 370 428 180 171 362 683 566 144 239 20 140
216 438 396 195 223 381 643 510 146 135 125 159
234 388 377 219 226 597 583 503 141 55 167 148
231 359 318 185 208 | 1,068 672 483 166 57 204 195
227 372 379 213 223 | 2,39 669 440 146 141 139 127
FIEEREIEEEERERIE:
9; 220 1 1
233 320 272 201 199 l; 719 662 413 137 159 129 141
222 261 305 199 218 | 2,485 675 350 225 153 186 144
D0| 2| 30| 18| 24|78 | 64| %8| oa1| 162| 18| 13
2 224 | 2,
192 297 313 196 213 2: 096 618 398 5256 171 166 38
204 283 208 195 204 | 1,932 663 401 416 155 209 134
207 277 281 186 200 | 1,799 859 407 417 159 144 127
208 274 274 195 199 | 1,689 | 1,024 431 342 154 151 121
loo| 5| a07| 18| o0 |1y Lose| 3| osi| 11| 18| 13
83 1,380 12
200 | 266| 221 133 | 205 1,245 '963 | 405| 264| 41| 138 [
b F 188 285 274 189 205 | 1,197 945 364 302 128 134 72
P/ R . 222 242 188 193 | 3,115 785 3556 110 123 196 143
28iiieiiianiae] 299 271 233 187 205 | 1,033 944 322 228 118 kil 148
29 i, 248 393 211 182 201 | 1,038 865 328 189 115 117 119
30.0een.. PR, 326 489 250 180 |....... 837 885 227 192 114 133 125
31..... 423 |....... 218 193 [o.oeiodl 937 [ee.e...] 269 ...... . 159 147 |.......
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Monthly dis‘charge of Huron River at Bartn%n, Mich., fof the years énding Sept. 30, 1919,
and 1920.

[Drainage area, 723 square miles.}

Discharge in second-feet.
Month. — Run-off in
| Maximum. | Minimum.| Mesn. | F°f ;mre ’
1918-19.
221 58 143 | 0.198 0.23
335 159 241 37
796 210 487 674 8
591 249" 343 474 55
211 275 .380 40
| 202 338 976 1.3 1.56
| 3 661 | 1,400 1.64 2.16
2,261 421 995 1.38 1.59
769 172 330 + 456 .51
45 99 193 . 267 .31
340 91 160 .221 25
298 18 161 .223 25
3,087 18 416 658 .96
423 188 228 .315 36
491 222 358 . 495 +55
529 211 338 « 467 .54
219 133 190 - 263 «30
240 161 .284 31
2,485 195 | 1,210 167 192
117 583 7 1.08 1.20
874 227 478 . 661 .76
631 106 252 .349 .39
239 41 138 .101 .22
200 20 138 191 .22
195 38 132 183 .20
2,485 20 372 +515 6.97

HURON RIVER AT FLAT ROCK, MICH.

Locatron.—At highway bridge at Flat Rock, 2,000 feet below cressing of Detroit,
Toledo & Ironton Railway.

DRAINAGE AREA.—1,000 square miles.

RECORDS. AVAILABLE .—August 6, 1904, to September 30, 1920.

Gaee.—Staff; read once daily to tenths, occasionally to half-tenths, by John Vincent.

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Probably permanent.

ExTREMES OF sTAGE.—Maximum stage recorded during year ending S8eptember 30,
1919, 8.20 feet, May 6; minimum stage, 1.00 foot October 2, July 22 and Sep-
tember 9.

Maximum stage recorded during year ending September 30, 1920, 9.80 feet,
March 14; minimum stage, 1.10 feet June 8, July 13, August 3, and September 21.

Ice.—Ice jams form below the station and cause backwater at the gage; in general
the section above the station is kept open by the operation of the power plant.

RecUuLATION.—A#t ordinary stages flow of the river is controlled by a dam and power
plant immediately above station, but operation of this plant is considered to
cause but little diurnal fluctuation of stage.

This station has not been visited by Geological Survey engineers since September

25, 1912,
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CATTARAUGUS CREEK AT VERSAILLES, N. Y.

LocarioN.—At three-span highway bridge in Versailles, Cattaraugus County, 2} miles
above mouth of Clear Creek, 6 miles below Gowanda, and 8 miles above mouth.

DRAINAGE AREA.—467 square miles (measured on post-route map).

RECORDS AvAamaBLE.—September 23, 1910, to September 30, 1920.

GagE.—Chain on upstream side of right span of bridge; read by Charles Wilson.

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

CHANNEL AND cONTROL.—Bed composed of rock and gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 9.5 feet at 7.15 p. m. May 10 (discharge, 14,200 second-feet); minimum
stage, 4.65 feet at 7 a. m. September 27 (discharge, 66 second-feet).

Maximum stage recorded during year ending September 30, 1920, 10.7 feet at
5 p. m. March 12 (discharge, about 20,000 second-feet); minimum discharge, 50
second-feet several days in January.

1910-1920: Maximum open-water stage recorded, 11.6 feet at 5.40 p. m. March
23, 1913 (discharge, about 30,000 second-feet); minimum stage recorded, 4.35 feet
several times in August, 1918 (discharge, about 49 second-feet).

Ice.—Stage-discharge relation affected by ice.

Accuracy.—Stage-discharge relation not permanent; affected bv ice during much
of the period December to March. Gage read to half-tenths twice daily. Daily
discharge throughout year ascertained by indirect method, applying mean daily
effective gage height to rating table; corrections for obtaining effective gage
heights determined from discharge measurements. Records fair.

Discharge measurements of Cattaraugus Creck at Versailles, N. Y., during the years
ending Sept. 30, 1919 and 1920.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height.| charge.
1919, Sec.-ft. 1920, Feet, Sec.-{t.
Apr. 2 365 Feb. 20 | Otto Lauterhahn.......; ¢7.5 97
17 1,580 Mar, 28 do . 1,180
May 17 2,460 June 7 224
June 18 208 July 1 256
July 25 125 23 .. 258
Oct. 1 95.8 23 250
1 108 Aug, 14 208
14 214

a Stage-discharge relation affected by ice.



90 SURFACE WATER SUPPLY, 1919-1920, PART IV.

Daily discharge, in second-feet, of Cattaraugus Creek at Versailles, N. Y., for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov, | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. July. | Aug. Septd
1918-19.
240 11,200 | 380 | 2,400 | 3207/3,200| 500 | 900 | 400 | 180 140 140
200 | 1,600 | 320 {2,400 | 240 | 900 | 360 950, 340 | 180 | 120 100
650 1,200 | 380 | '850 | 320| 700 | 360 | 800 340 | 180 | 100 100
340 | 1,300 | 460 | 500 | 38| 700 460| 750 | 320 170 100 100
280 | 1,400 | 400 | 400 | 380 | 900 | 500 |1,200| 400 1500 120 95
480 | 750 | 440 | 380 ( 280 750 460 | 900 320 | 150, 140 100
850 | 600, 320 400 | 380 | 550 600|. 800 340 | 160, 140 85
460 | 550 | 1,500 | 460 | 380 | 500 550 | 750 | 380 | 140 | 110 90
340 [ 400 [ 2,000 | 400 | '320 | 2,400 | 1,000 | 850 [ 320 140 110 9
280 | 440 | 950 | 300 | 320 (1,500 | 2,000 | 5,000 280| 130! 100
380 | 700 | 260 | 320(1,100 4,400 | 7,000 280 | 140 80 100
2401 320 750 | 200 | 380 | 750 | 3,000 2,600 240! 140| 100 120
320 | 320| 65| 200| 380 1,000 1,800 (1,700 240 140, 100 150
260 | 300 | 1,400 | 950 | 700 | 500 | 1,300 | 1,300 | 240 | 130 | 100 110
260 | 260 | 2,400 | 1,200 | 1,300 | 500 | 1,000 | 1,000 | 240 | 120 9 100
16.cuecnnnn. veeol 2400 260 | 1,000 | 1,000| 600 | 950 1,900 | 900, 220 140 85 100
by SR 300 | 750 | 1,100 | 460 | 2,000 | 1,500 | 2,600 | 200 | 150 140 110
i1 SO ...p 190} 38| 550 | '900 | 400 |2,200 | 1,200 (1,500 | 200 | 110 | 1,500 95
9. cecieneeo..| 180 | 650 | 460 | 500 | 320 | 1,200 | 1,000 1,000 | 220| 100 | 320 100
W.ooveiecenna.) 200 650 | 380 | 480 | 300| 800 { 800 1,000 240 110 240
b1 DO, .| 90| 550| 380 | 500| 400| 700 {1,000 3,400 (220 | 130 | 180 85
22..... veeeece..| 460 | 600 500| S00( 380{ 600 | 750 (6,000 200 170 150 100
P S, 500 | 480 1,000 | 1,200 | 500 | 650 }2,400 180 | 140 140 100
........... ...] 280 | 330 1,600 | ‘650 | 500 |1,800|1,400 | 180 | 120| 120 100
25 neiiiaannnn 240 | 320 (1,100 | "800 | 700| 460 | 950 (1,200 190 | 110| 110 100
26 vriaecnannn 300 300| 750 700 | 700| 400 | 900 | 800, 42| 140| 100 100
.......... eee.| 340} 280 | 550 | 550 | 440 | 460 | 1,500 | 700 { 600 | 100 120 75
28.eeeieiean.ey 320 320| 480 | 460 | 460| 600 (1,700 | 550 | 320 | 100 | 140
eeesacacacena] 500 | 750 | 440 | 440 440 (1,700 | 500 95| 110 7%
30..euiinnen..| “ 550 | 700 | 460 | 380 440 | 1,000 | 480 100 | 140 80
31..... ceeenneas| 2,600 | ... 500 | 340 40 |....... 440 |....... 120 | 120 |.......
191920,
Lceoeeaaeaees 901,700 | 300 320 9| 170 795| 908 | 161| 278, 223 161
Zeineennennns 75| '850 | 260 100 | 170 660 | 148 | 180 | 195 120
Beeecaceeanee.] 80} 4807 240 | 190( 140{ 180 | 703 | 614 | 211 | 217 | 195 135
4. veerneann 95| 320 240 .320! 200 570 | 532! 195| 152 195 124
Beeivnnnianaaas] 90| 480} 190 170 | 1,800 | 592 | 512 | 171| 143 | 189 120
126 | 550 | 190 | 340 | 150 | 3,400 412 223 M43| 17 152
140 | 400 | 220! 280 | 1502, 625 | 395| 211| 180 | 171 258
100 | 3207 320 260 150|2,200 551 | 356 | 171 | 522 171 223
100 240 700 280! 130 |1,80 | 570 | 333, 161; 68, 171 139
110 | 220(1,900 | 200 | 150 | 1,600 | 522| 318! 148 356 | 252 139
140 | 200| 48 | 220| - 80 (6,000 | 570 439 148 | 265| 371 161
140 | 260 | 480 | 140 05 (15,000 | 592 | 808 | 148| 195| 271
120 240 [ 1, 70 95 | 8,500 | 1,120 148.( 195 211 363
110 | 220 | 1, 140 | 160 | 2,000 51 395| 1801 171 | 211 245
10| 200 | "3 50 | 150 1,700 | 795 356 171 | 184 258
1201 100| 320! 120| 110 3,600 3,330 | 297 | 223| 157 189
J40 | 170 | 320 240 | 110 { 5,000 | 1,300 | 284 | 1,320 | 148 | 217 189
120 | 170| 380 | 120 150 {2,000 | 760 | 264 | "832| 184 | 258 132
120 | 140} 440 | 140, 260 | 1,300 264 | 532 | 5031 200 152
100 | 170 | 360 I 1,200 560 | 207 | 310 | 465 184 152
L D 120 | 160| 340 170 200) 900 | 551 | 570 | 264 166 132
22 eiiaananns 150 | 300 200 950 | 669 | 4121 234| 289 132
eteeaeaaann 180 { 180| 300 190| 200|1,500 | 647 | 310 ( 206 | 239 | 200 120
P S eee] 1 300! 120| 200/2000| 882| 297 206)6,170} 171 113
25 40| 190 | 320 50 | 200 | 2,000 647 297| 206]1, 161 113
P T 140 | 220 | 140 50 | 200(2,200( 512 252| 180 636| 152 113
2T eeeiianannns 320 | 600 320| 140 | 200 |1,700 | 614 166 | 439 | 139 113
.............. 300 | 300 | 300| 140 200)1,100|1,990| 223 | 152| 340 | 128 113
20.......... 200 | 220 | 140 | 200 |1,000 | 1,500 | 180 | 143 | 318 | 139 132
30.eceeiieii| 220 460 | 280 50 [eenn-- 900 180 | 570 | 271 | 152 161
Blooeao.... veeee| M0 L. . .1 300 50 |....... 800 |....... 171 oenee. 223 | 161 |.......

Nore.—Discharge, Dec. 16, 1919, to Mar. 11, 1920, determined from heights corrected for ice effect
by means of 1 discharge measurement, study of gage-height graph and weather records, and comparison
with records for other streams. - .
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Monthly discharge of Cattaraugus Creek at Versailles, N. Y., for the years ending Sept. 30,
1919 and 1920

[Drainage area, 467 square miles.}
Discharge in second-feet.
Run-off in
Month. Per inch
Maximum, | Minimum.| Mean. square
Iile.
-
1918-19.
2,600 180 436 0.934 1.08
1,600 260 598 1.28 143
2,400 320 737 1,58 1.82
2,400 200 737 1.58 1.82
1,300 240 479 1.03 L07
3,200 400 924 1.98 2.28
4,400 360 | 1,220 2.61 2.91
7,000 440 | 1,660 3.56 4.00
600 180 283 . 606 .70
180 95 136 .201 .33
,500 80 173 .37 .43
150 75 98.5 .211 24
7,000 7 625 L34 18.20
320 75 151 .323 .37
1,700 140 | 339 726 .81
1,900 140 425 .910 1.05
340 50 173 . 370 . .43
260 80 161 <344 .37
15,000 170 | 2,430 5.20 6.00
3,330 512 854 1.8 2.04
908 171 390 .835 .96
1,320 143 271 .580 .65
6,170 143 514 1.10 1.27
371} - 128 196 .420 .48
532 113 17 .366 4
THE FOAT. - eereenrnnnnrnnranensnenanan 15,000 50 509 1.09 14.84

STREAMS TRIBUTARY TO LAKE ONTARIO.
LITTLE TONAWANDA CREEK AT LINDEN, N. Y.

LooaTioN.—At stone-arch highway bridge in Linden, Genesee County, 3 miles
above junction with Tonawanda Creek.

DramNAGE ArEA.—22.0 square miles (measured on topographic maps).

REecorps Avamasie.—July 8, 1912, to September 30, 1920.

Gaage.—Vertical staff on upsiream gide of right abutment; lower 2 feet of enameled
iron, graduated to hundredths of a foot; upper 4 feet of bronze graduated to
half-tenths; read by Thomas W. Mills and C. L. Schenck.

DiscHARGE MEASUREMENTS.—Made from cable or by wading near gage.

CHANNEL AND coNTROL.—The weir formerly in use was entirely destroyed by ice,
February 20, 1918; it was replaced September 18, 1920. The section of the
channel which formed the control since the destruction of the weir is of coarse
gravel and boulders and is probably permanent between dates of shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 9.0 feet at 6 p. m. May 10 (discharge, 2,500 second-feet); minimum
stage recorded —0.41 foot several times in August and September (discharge,
1.5 second-feet). >

Maximum stage recorded during year ending September 30, 1920, 3.14 feet
at 6 p. m. March 16 (discharge, about 535 second-feet); minimum stage recorded,
—0.48 foot July 16 and 17 (discharge, 1.0 second-foot).

" 1912-1920: Maximum stage recorded, 9.0 feet at 6 p. m. May 10, 1919 (discharge,
2,500 second-feet); minimum discharge, 0.42 second-foot August 20, 21, Sep-
tember 14-16, and October 8, 1913.
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Accuracy.—Stage-discharg® relation changed during the high water of May, 1919,
and again during March, 1920, Rating curves used before and after the change,
fairly well defined below 150 second-feet. Curve used after installation of weir
well defined below 40 second-feet. Gage read to hundredths twice daily. Daily
discharge not published. Records of monthly discharge, fair.

Discharge measurements of Little Tonawanda Creek at Linden, N. Y., 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. | Secft.|| 1920. Feet. |Sec.ft.

Jan. 23 | E.D. Burchard ........ 0.22 36.8 {| June 30 | Otto Lauterhann..... a-0.4151 222

May 16 J 'W. Moulton. . . .13 35.6 30 do.... .| 6~—.415 2.08

.do. - 25.0 July 22 . 6e—.40 2.64

25.7 22 .| 6—.40 2.46

2.44 || Aug. 24 6,36 3.77

1.97 |j Sept. 13 ... 0—.34 4.23

18 .48 2.08

. 19 { Lamoureux and Lau-

Mar. 25| A. H. Davison......... .61 93.8 terhabn............ .47 2.15

June 3| Otto Lauterhahn.......[e—.31 4.86

.o Gage is set with zero at crest of weir. All gage readings taken after weir was destroyed have minus
sign where below elevation of weir crest.

Monthly discharge of Little Tonawanda Creek at Linden, N. Y., for the years ending
Sept. 30, 1919 and 1920,

[Drainage area, 22.0 square miles.}

‘ Discharge in second-feet.
Run-off in
Month. ‘ Per inches.
Maximum,. | Minimum.| Mean. square
o,
1918-19. ‘ l
29 2.4 7.76 0.353 0.41
18 5.1 9. 80 . 446 .50
91 9.6 25.8 1.17 1.35
59 11 23.0 1.04 1.20
54 5 15.5 . 705 .73
188 12 47.9 2.18 2.51
165 14 48.7 2.21 2.47
940 14 135 6,14 7.08
196 6.3 29.2 1.33 1.48
6.8 2.6 3.9 177 .20
1 1.8 3.18 .145 .17
3.7 2.0 2.48 .113 .13
940 18 29.5 1.33 18.23
132 2.0 11.3 .514 .59
. 82 8.8 20.3 .923 1.03
December 1-15. .. .iveeeniraaensnnnerennnnns 132 12 44,9 2,04 114
March 13-31 . 362 30 113 5.14 3.63
ﬁpul 105 10 29.4 1.34 1.50
ay. 26 4.4 11.4 .518 .60
June. 8.9 1.8 3.88 .176 .20
July. 204 L0 12.9 . 587 .68
A 16 2.1 4,48 . 204 ¥
September. ... iueeeiieiiiiiiiiiiico 10 2.0 2.88 .131 .15

BARGE CANAL AT LOCK 30, MACEDON, N. Y.

LocaTioNn.—At by-pass around Lock 30 of Barge Canal, in Macedon, Wayne County.

REecorps AvAILABLE.—November 1, 1919, to September 30, 1920.

GaaE.~Vertical staff bolted to retaining wall on right bank of by-pass channel about
50 feet above dam; read by H. G. 0’Dea, locktender at Lock 30.

° -
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DiscHARGE MEASUREMENTS.—Made by wading.

ConTroL.—Control is crest of dam 50 feet below gage.

Accuracy.—Stage-discharge relation probably permanent, except for possible back-
water effect from weeds during summer. Rating curve fairly well defined.
Gage-height record approximate only. Daily discharge through by-pass deter-
mined by applying mean daily gage height to rating table. Total discharge of
canal, as shown in the following tables, determined by adding the discharge
through the by-pass to the discharge through the lock, computed from the number
of lockages per day, leakage through lock not included.

Dzscharqe measurements of Barge Canal at Lock 80, Macedon, N. Y., during the period
Sept. 9, 1919, to Sept. 30 1920.

Date. Made by— Sage o, || Date. Made by— nouht. | cluvge.
1919. ‘ Feet. Feet. | Sec.ft.
Sept. 9| O. W. Hartwell._.._...[..__... 1.06 3
oct. 1 1.06 1.04 138 .

’ 1.10 133
1920, 1.23 187
May 20 | Otto Lauterhahn....... 1.05

NotE.—The above measurements silow the discharge through the by-pass.

Daily discharge, in second-feet, of Barge Canal at Lock 30, Macedon, N. Y., for the year
ending Sept. 30, 1920.

Day. Nov. | Dec. | May. | June. | July. | Aug. | Sept.
141 144 144
141 141 149
152 144 141
135 141 147
164 147 152
144 138 147
141 135 147
141 147 147
155 156 152
144 149 141
144 141 144
158 141 135
147 135 |, 141

1 147 143
147 152 141
149 161 138
149 ‘147 138
141 147 143
147 141 139
144 141 139
138 141 139
147 147 139

Note.—The above table shows the total discharge through the bj—pass and the leck.
96507—23—wsp 504—7
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Monihly discharge, in second-feet, of Barge Canal at Lock 30, Macedon, N. Y., for the
year ending Sept 30, 1920.

Month. Maximum. | Minimum. | Mean.
158 129 140
109 3 50,7
115 164
161 109 128
164 135 145
161 135 145
152 129 142

"BARGE CANAL AT LOCK 32, PITTSFORD, N. Y.

Lgcmlcm —At by-pass around Lock 32 of Barge Canal, 5 miles east of Rochester and
three-fourths mile above Pittsford, Monroe County.
RECORDS AVAILABLE.—May 17, 1919, to September 30, 1920. N
GAGE —»Gurley 7-day graph Wa.ter—sta.ge recorder on left bank of by-pass, 15 feet up-
*'  stream from concrete spillway dam south of the lock house. Recorder inspected
Lo by M. H. Quigley, lock tender at lock 32.
?DISCHABGE ME4SUREMENTS.—Made by wading about 50 feet below gage.
ConrtroL.—Control is the crest of concrete spillway.
Accuracy.—Stage-discharge relation changed in July, and again about November 9,
1919; also about June 30, 1920. Rating curves well defined between 30 and 180
oy gecond-feet. Operation of water-stage recorder satisfactory. Daily discharge
through the by-pass determined by discharge integrator. Total discharge of canal
is obtained by adding to flow through by-pass the flow through the lock as de-
.:termined from the number of lockages a day; leakage through lock not included.

Dﬂ.scharge measurements of Barge Canal at Lock 32, Piitsford, N. Y., during the years
ending Sept. 30, 1919 and 1920.

(] Dis- Gage | Dis-
Date. Made by h‘j@it‘ chomge, || Date- Made by noks. | chasse,
1919. Feet. | Sec.ft. 1920. Feet. | SecHt.
June 8 LO05 30.0 || June 25 | Otto Lauterhahn....... 1.43 96.4
10 1.28 70.9 || July 13 do. .| 148 84,9
20 125 62.1 L4 87.2

Aug. 16 1.34 65.1 1.59 128

Sept. . 7 123 49.4 1.58 111

29 1.27 54.2 1.63 114
. 29 L2t 48.8 134 64.6
Nov. & 121 45.5 1.34 64.8
12 1.26 65.2 134 63.4

12 124 62.3 1. 60 123

: L.59 124
1920, 1.30 8L0
May 19 Otto Lauterhahn...... 4 L581 130 1.32 62.7

....................... 1.24 45.7 L57 108

June 25 ..... do...........ﬁ ....... 1.38 87.2 156 | 115

NoTE.~The above measurements show the discharge in the by-pass around lock 32.
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Daily discharge, in second-feet, of Barge Canal at Lock 32, Pittsford, N.Y., for the years
. ending Sept. 30, 1919 and 1920.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | \Aug. | Sept.

65 105 79 m 80 76
69 108 64 78 70
79 79 51 4 9L e\

©pae m»w&m
S2338 k8223
§
b
]

94 126 69 86 109 84 76
97 96 50 82 110 81 87
83 123 71 86 111 84 67
23 105 74 81 119 85 55
102 102 61 72 119 g 58
....... 89 70 |eveeene

. Day. Oct. | Nov. | Dec. | May. | June. | July. | Aug.- | Sept.

1919-20.

50 89 61 82 07 139
59 72 61 78 86 132
63 49 160 107 132
74 68 113 139 125 106
69 56 58 119 114 118
55 61 74 80 91 149
70 63 61 105 104 147
56 69 54 142 127 124
73 84 74 1156 157 132
64 84 67 102 107 128
72 94 100 127
70 114 81 129
53 98 80 133
73 88 105 123
63 105 141 in
72 111 120 143
84 131 8 131
a3 121 87 127
61 - 104 122 129
83 90 123 130
85 112 125 123
641 105 150 131
68 94 93 162
54 132 102 137
68 133 135 123
74 84 118 128
63 107 122 110
59 127 124 144

53 82 135 1
66 86 135 ‘118
93 139 130 |eeeennnn

Nore.—The above table shows the total discharge through by-pass and the lock. Discharge through
. bly-Pass estimated from recorder graph for following periods: Aug.2-9, Nov.1, and Dec. 4-6,1919, July 2 and
11-13, 1920; record imperfect.
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Monthly discharge, in second-feet, of Barge Canal at Lock 32, Pittsford, N. Y., for the
years ending Sept. 30, 1919 and 1920.

.

Month. Maximum, | Minimum.| Mean.
1919.
120 11 65. 4
107 55 - 7.7
127 65 97.7
126 67 87.6
. 87 49 65.3
93 50 66.9
80 19 69.4
79 40 52,4
147 30 - 101
146 45 98.0
160 78 109
157 80 114
September. . . . e P 171 106 132

‘GENRESEE RIVER AT SCIO, N. Y.

LocaTioN.—At steel highway bridge one-fourth mile above Vandermark Creek, half
a mile above Scio, Allegany County, and 1 mile above Knight Creek.

DRAINAGE AREA.—288 square miles (revised measurement by New York State Con-
servation Commission).

REcorbps A\fAII‘ABLE.——June‘IQ, 1916, to September 30, 1920.

Gaae.—Vertical staff attached to downstream face of left bridge abutment; read by
Miss Retta B. Potter and Mrs. Margaret Potter.

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

CHANNEL AND, cONTROL.—Coarse gravel, practically pertsanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending September
30, 1919, 9.1 feet at noon May 22 (discharge, 10,600 second-feet); minimum stage
recorded, 0.50 foot at 9 a. m, July 20 (discharge, 25 second-feet).

Maximum stage recorded during year ending September 30, 1920, 8.16 feet at
5.30 p. m. March 12 (discharge, 8,810 second-feet); minimum discharge, 25
second-feet, October 2-4.

1916-1920: Maximum stage recorded, 9.1 feet at noon May 22, 1919 (discharge, .
10,600 second-feet); minimum discharge, 25 second-feet, August 25, 26, 1916,
July 20 and October 2-4, 1919.

Ice.—Stage-discharge relation affected by ice.

ACCURACY. —-Stage-dlscharge relatloxbchanged shghtly during high water of July, 1020;
affected by ice December, 1919, to March, 1920. Rat,mg curyea well, deﬁned
between 50 and 5,500 second-feet. Gage read to hundredths tmce daily. pmly
discharge ascertained by applying mean daily gage height to ratihg table. Open-

" water records good; winter records fair.

Discharge measurements of Genesee River at Scio, N. Y., during-the years ending Sept. 30,
1919 and 1920

Date. Made by— kS| s, 1 Date. Made by— - e
1919. Sec.ft. ~ 1920, Feet. | Sec.ft.
Jan. 23 234 || Jan. 21 | Lauterhahnand Covert. ¢1.76 97
Apr. 308 || Feb. 18 | Otto Lauterhahn.......| ¢2.08 80
9 677 || Mar. 22 |..... {1 [ TN 2.10 T14
May 19 709 || June 9| B.F.Howe............ .905, 120
June 19 126 || Sept. 11 | Currierand Lamoureux, .39 34.2

: Stage-discharée relation affected by ice.
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Daily discharge, in second-feet, of Genesee River at Scio, 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.
1.

3 167 |
258 262
250 211
345 164

238 | 258 | 218 | 390 | 164 (1,150 | 345| 336 | 3% 99 178 211
218 200|304 99

NorE.—Discharge, Dec. 21,1919, to Feb. 19, 1920, determined from gage heights corrected for ice effect by
means of two discharge measurements and study of gage-height graph and weather records. Discharge for
following -periods when gage was not read, estimated by comparison with records for the station at St.
Helena: Mar. 29 and 30, June 17-19, Aug. 24-26, Oct. 12 and 13, 1919, as shown in table; Dec, 1320, 300
second-feet; Feb, 20-29, 1920, 66 second-feet; Mar. 1-11, 270 second-féet; May 93-31, 120 second-féet; July
1-31, 460 second-feet; Aug. 1-31, 200 second-feet; Sept. I-11, 60 second-feet: Star. 14, Sept, 26, 21, and 30,
1920, estimated as shown in table. Discharge, une 16-30, 1920, estimated at 100 second-feet by com-
parison with Bt. Helena records; guge readings of deubtfulaccuracy. ;
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Monthly discharge of Genesee River at ng’ N. Y., for the years ending Sept. 30, 1919
and 1920.

[Drainage area, 288 square miles.] -

Discharge in second-feet.
- Run-oft
Month. - Per in inches.
4 Maximum. | Minimum.{ Mean. square -
mile.
1918-19.
141 231 0.802 0.92
3,310 218 534 1.85 2.06
5 218 313 1.09 1.26
920 164 1.18 1.34
104 179 622 .65
1,310 250 488 1.69 1.95
2,660 332 815 2.83 3.16
8,090 287 | 1,540 5.35 6.17
79 254 .882 .98
1,310 27 134 .465 .54
1, 61 303 1.05 121
262 31 88.9 309 .84
34" 3
Th 8,090 27 437 1.52 20.58
.378 .44
1.67 1.88
844 .97
.288 .33
.27 .29
4.34 5.00
1.67 1.90
.976 1.13
. 288 .32
1.60 1.84
.695 .80
.218 24
111 15.12

GENESEE RIVER AT ST. HELENA, N. ¥.

Lcoarion.—At steel highway bridge in St. Helena, Wyoming County, 53 miles below
Portageville and site of proposed storage dam of New York State Conserva.tlon
Commission and 9} miles above mouth of Canaseraga Creek.

DrAINAGE AREA.—992 square tmles (revised measurement by Conservation Com-
mission).

RECORDS AvAILABLE.—August 14, 1908, to September 30, 1920.

GagE.—Stevens continuous water-stage recorder on left bank just below bridge,
installed September 28, 1917, and a chain gage on upstream side of the bridge,
installed August 14, 1908. Recording gage installed primarily to define fluctua-~
tions in medium and high stages. Below stage of 3.3 feet, readings of chain gage
are used owing to difficulty in keeping lower intake to gage well open. Water-
stage recorder inspected by C. 8. DeGolyer. Chain gage read by Herman Piper.

DiscaareE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Gravel and rocks; shifting occasionally.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 11.35 feet at 4.30 p. m. May 22 (discharge, 32,800 second-
feet); minimum stage from water-stage recorder 2.30 feet at 7 a. m. September 80
(discharge, 60 second-feet). .

Maximum stage during year ending September 30, 1920, from water-stage re-
corder, 12.3 feet at 3 a. m. March 13 (discharge, 39,700 second-feet); minimum
stage (chain gage) 2.10 feet'at 7 a. m. October 5 (discharge, about 25 second-feet),

1908-1920: Maximum- stage from -water-stage recorder, 12.81 feet at 8 a. m.
May 17, 1916 (discharge, 43,500 secofid-feet); minimum stage recorded, 1.70 feet
at 5 p. m. October 5 and 8 a. m. October 17, 1913 (discharge, about 18 second-
feet).
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Ice.—Stage-discharge relation slightly affected by ice during 1919, but seriously
affected by ice during 1920.

Accuch —Stage-discharge relation not permanent. Rating curve used for chain
gage well defined between 50 and 2,000 second-feet. Gage read to quarter-tenths
twice daily. Curve used for recording gage fairly well defined between 400 and
30,000 second-feet. Gage heights above 3.3 feet taken from recorder; below 3.3
feet, from chain gage. Daily discharge ascertamed by applying mean daily
gage height to rating table except for days of great range in stage, when it was
determined by.averaging hourly discharge. Records for 1919 good; for 1920 fair.

Discharge measurements of Genesee River at St. Helena, N. Y., during the years ending
Sept. 30, 1919 and 1920.

Date. Made by— ponge | s | Date. Made by— o8C | e,
- - ~
1918. Feet. | Secoft. || 1920 Feet, | Secft.
Nov. 23| C.8. DeGolyer ......... 3. 1,280 {| Jan. 5 a5.33 200" .
Dec. 26 |.....G0cceiienaiiena.. 4.30 | - 1,780 19 5.28 | 0129
Feb. 2 4.96 | 0141
17 a4. 92 189
3.14 574 || Mar. 1 a4.80 217
6.47| 5,920 13 11.05 |28, 500
6.3¢| 5,980 5.67 | 4,280
4.52 2,070 || June 2 2.82 204
11.03 , 000 15 2.64 187
3.05 470 30 2.52 106
3.72 1,030 || July 22 3.00 376
2.76 219 || Aug. 10 2.83 324
0 |s-...do...... 2.74 202 25 2.74 253
Sept. 12
oureux..... 4 3.68(1,180
23 |...-. 0... . 2.29 55.8

a Stage-d.\scharga relation affected by ice.
b Measured discharge probably too low because of anchor and slush ice in measuring section,

Daily discharge, in second-feet, of Genesee River at St. Helena, N. Y., for the years ending
Sept. 80, 1919 and 1920.

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

1 348 1 2,470 48 985 336 | 2,300 860 | 1,300 { 1,200 193

450 | 1,840 | 470 | 5,360 | 348 1, 370 | 772 1,300 | 1,050 157 274 367

470 | 1,500 540 | 2,140 342 906 730 | 1,200 906 215 203 312

540 | 1,310 | 662 | 1,090 | 436 772 860 | 1,100 838 | 119 157 381
403 | 1,560 835 410 | 1,000 | 1,250 | 1,540} 748 119 172

423 | 1,560 | 620 | 748 1,360 [ 1,250 | 1,360 705 183 238 200

705 11,140 | 540 | 790 | 342 }1,050 1,150 [ 12,100 | 1,200 132 | 620 249

620 '885| 662| 085 953 | 1,200 | 1,200)1,200| 157 | 381 193

470 | 790 | 3,650 | 790 | 342 | 2,140 | 2,600 [ 1,200 | 1,800 193 312 215

403 748 | 1,700 | 540 | 366 | 3,320 | 4,750 | 10,400 | 1,540 119 215 193

348 | 790 11,200 505 203 | 2,290 | 9,000 | 15,000 | 1,000 19| 261 215

342 | -705|1,000| 8381 354 1,600 9,800 6,350 | "748 162 209 339

331 620 | 1,200 885 342 | 1,660 | 3,700 | 4,620 662 162 162 261

403 540 | 2,140 | 700 | 372 '906 {3,320 | 3,110 465 144 ] 249 198

331 443 | 3,650 790 | 140 | 816 | 2,440 | 2,200 | 465 144 119 226

366 | 470 {2,650 | 885 | 662|1,300 (2950 | 2,000 430 | 274 136 255

320 418 | 1,560 748 416 | 3,510 | 2,950 | 3,100 | A 465 238 395 162

257 | 1,500 ( 1,200 | 705 4,970 | 2,200 | 3,500 395 162 | 2,200 152

277 | 3,220 | "935 705 202 | 2,440 | 1,930 | 2,140 | 312 193 | 1,480 136

211 1,990 838 540 300 11,800 1 1,540 | 2,390 261 111 | 1,050 162

630 | 790 | 580 | 391 1,540 | 1,600 11,100 | 953 238 | 772 119

885 | 620 | 366 {1,360 | 1,420 /23,800 | 540| 339 | 620 172

920 | 790 1,100 ) 1,150 | 15,600 | 339 | 1,300 | 540 183

990 [ 1,770 | 410 | 908 | 1,660 | 8 980 540 | 465 193

060 | 1,310 | 457 | 816 1,800 | 8,340 | 238 339 | 395 193

840 | 985 | 457 772 | 1,540 | 4,730 | 367 2714 | 620 152

090 838 430 730 | 1,860 | 3,410 860 238 381 127

85| 705| 3481 953 2,000 | 2,440 | 816 | 339| 299 105

7051 620 |....... 1,000 | 2,140 | 2,000 193 ;g 127

580 | 580 |....... 906 | 1,600 | 1,660 381 | 103 78

580 | 457 |....... 1,000 I....... 1,360 I....... 1831 339 l.......
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Daily discharge, in 3wawt, of Genesee River at St. Helena, N. Y., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May. | June.| July. | Aug. | Sept.
563,660 1,100 240 |  240| 200!1,420| 1,930 | 226 193| 37| 22
6|33 | 40| 20| 20| 220|L200| L0| 249 | 3| | 6
78 | 1,860 | 580 | 200| 240 | 260 1,000 1,100| 25| 193{ 202 136
56 (2,200 | 465 | 200 240| 440 | 1080 | 953 | 267 | 157 | 202| 201
162 1,730 | 540 | 200| 240 1,500 | 1,480 860 | 287 | 215 268 91
144110300 620] 20| 280)1,900 1,250 620 | 274 22| 282] 133
1271100 39| 220| 300|1300|1,100| 620| 255| 215| 195| 190
144 | 006 |3,840| 20| 260 (1,000 | 1,100| 540 232| 32| 190| 136
172| 816 (1,800 | 240 240 | 950 | 1,100 | 580 | 267 | 293 | 304| 167
215| 906 (1,080 | 240 | 300 |2,000]1,100| 6208 215| 255 428 61
209 | 96| 4180 | o4 | 200 00| L300, Low | i%| 20| ms| 50

240 | 300 |28, 800 560

193 | 77211,040 | 220 340 8,100 | 1,200 | 162 162| 250 481
1981 730| 's64| 20| 240|4310|1,140| 620| 157| 162| 871| 406
AR T TR

220 11,800 9| 52

24| 540 550 | 200| 190 | 5060 | 1,480 | 465, 800| 144 |1,4l0| 181
198! 305| 500 200| 170 [3,510 | 1,150 | 465 | 620 | 1,520 | 1, 136
198 339 480| 220 140 | 2,770 | 1,000 | 465 | 381 | 967 | 520| 181
440 | 240| 200|240 1,000 70| 287 540 195

400 | 240 | 260 | 2,140 | 1,150 | 620 | 226| 381 | 317| 100

440 | 240| 220 {3,130 {1,300 | 540 226 395| 202 | 114

480 | 240 | 200 (3,000 | 1,360 | 620 | 108Ji7,400 | 233] 114

480 | 240 | 220 (4,100 1,050 | 620| 1935440, 195] 114

420 | 240 160 (4,530 | 906 | 430| 162|2,230| 217 72

380 | 240 | 130 |4,310]2000) 367 | 119 /1,360 153 | 121

340 | 280 | 180 | 2,800 {2,770 | 274 | 148|.'950 | 136 136

320 | 280 | 160 |2,200 (2200 | 312| 136 | 680 | 18| 114

300 | 240 |.......[2,000 | 1,600 | 287 | 132| 520 .125| 745

280 | 240 [L111000 1,600 |...... 74 |....... 481 172 |.......

Nore.—Discharge, Dec. 16, 1919, to Mar. 12, 1920, determined from gage heights corrected for ice effect by
means of five discharge measurements and study of gage-height graph and weather records. Discharge
for following periods when stage was below 3.3 feet, or when recorder was not in operation determined from

in gage heights: Oct. 1, 1918, to Mar. 2, 1919, June 4-6, 12-20, 22-26, June 29 to July 22, July 24 to Au]g.
y

17, Aug. 22 to Oct. 30, Nov, 17-25, Dec. 3-7, Dec. 25, 1919, to Jan. 4, 1

, Feb. 3-29, May 7 to July 18, Ju

21-23, July 29 to Aug. 14, Aug. 14-17, Aug. 20 to Sept. 11, and Sept. 13-29, 1920.

o
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Monthly discharge of Genesee River at St. Helena, N. Y., for the years ending Sept. 50,
1919 and 1920.

BhuBEueRERRE

. [Drainage area, 992 square miles.]
Discharge in Second-feet.
Run-off
Monti. : v Per in inches.
Maximum, | Minitnum. { Mean. square
mile.
1918-19. ! . :
P 5,710 211 373 0.578 0.67
3,220 416 1,120 .13 1.26
3,650 470 1,290 1.30 1.50
5, 360 457 999 1.01 1.16
1,140 203 404 . 407 .42
4,970 730 1,540 1,55 1.79
9,800 730 2,400 2.42 2.70
23, 800 1,100 4,830 4.87 5.62
1,800 238 722 728 .81
1,300 m 242 . 243 .28
2,290 119 464 . 468 .54
465 78 218 . 220
23, 800 78 1,240 1.25 17.00
1,280 56 289 201
3,780 287 1,900 1.21 1
4,180 . 280 909 916 1
280 200 226
340 139 229 231
28, 800 220 3,970 4.00 4
3,080 906 1, 400 L4 1
1,930 274 7 723
800 | . 119 259 . 261
17,400 119 1,180 1.19 1
1,410 125 374 377
798 61 220 222
28, 800 56 920 927 12.62

GENESEE RIVER AT JONES BRIDGE, NEAR MOUNT MORRIS, N. Y.

Locarion.—At highway bridge known as Jones Bridge, 1} miles below Canaseraga
Creek, 1§ miles above mouth of Beards Creek, 5 miles below Mount Morris, Living-
ston County, and 6 miles by river above Geneseo.

DrAINAGE AREA.—1,400 square miles (revised measurement by New York State
Conservation Commission).

REcorps AvaILABLE.—May 22, 1903, to April 30, 1906; August 12, 1908, to Decem-
ber 31, 1913; July 12, 1915, to September 30, 1920.

Gace.—Gurley 7-day graph water-stage recorder installed September 11, 1915 on
right bank 60 feet downstream from bridge. Prior to 1915 a chain gage fastened
to upstream side of highway bridge was used. Datum of water-stage recorder 2.73
feet higher than that of chain gage (540.00 feet Conservation Commiesion. datum)
Recorder inspected by Theron S. Trewer.

DiscHARGE MEASUREMENTs.—Made from footbridge erected on lower chord on up-
stream side of bridge.

CHANNEL AND CcONTROL.—Sandy clay; fairly permdnent in recent years.

EXTREMES OF DIsCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stagé recotder, 24.45 feet at 2 a. m. May 23 (discharge, 32,000 second
feet); minimum stage from water-stage recorder; 0.95 foot at 5 p. m. Septembefr
29 (discharge, 165 second-feet).

Maximum open-water stage-during year ending September 30 1920, from
water-stage .recorder, 22.90 feet, 7 to 8 p. m. July 24 (discharge, 20,700 second-
feet); minimum stage from water-stage recorder; 0.38 foot at 11 a. m. October 4

. (discharge, 54 second-feet).
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1903-1920 (not including periods of no record; see “‘Records available”): Max-
imum stage recorded, 25.44 feet at noon May 17, 1916 (discharge, 55,100 second-
feet); minimum stage recorded, 2.7 feet at 6 p. m. August 29, 1909 (discharge,
about 18 second-feet). -

Ior.—Stage-discharge relation affected by ice.

RecuraTioN.—Some diurnal fluctuation due to operation of mills at Mount Morris is
obgervable during extremely low water.

Accuracy.—Stage-discharge relafion practically permanent during the year except
ag affocted by ice. Rating curve well defined between 150 and 7,000 second-feet
and fairly well defined between 7,000 and 60,000 second-feet. Operation of water-
stage recorder satisfactory throughout year. Daily discharge ascertained by ap-
plying to rating table mean daily gage height obtained by inspectifig recorder
graph or, for days of considerable fluctuation, by averaging discharge for intervals
of the day. Open-water records good; winter records fair.,

Discharge measurements of Genesee River at Jones Bridge, near Mount Morris, N.' Y.,
during the years ending Sept. 30, 1919 and 1920.

Date. Made by— nocke | cia, || Date. Made by— porke | chargo.
1919, Feet. | Sec.-ft. 1920. Feet. | Secft.
Jan. 24 | E. D. Burchard....... 3.83 1,510 || Jan. 6| Otto Lauterhahn.......| @2.61 342
Mar. 41..... do........ 2.9 | 1, 23 d 367
ﬁpr. 14 | J. W. Moulton 7.93 | 4,130 || Feb. 21 378
ay 13| O. W. Hartwell........| 13.86| 7,960 || Mar. 12| C. C. Covert........ S e b11, 300
14 ... [+ L R, ...| 10.50 5,930 16 | Otto Lauterhahn....... a20.91 9,820
24 | J. W, Moulton. ........| 21.98| 14,300 25 |..... [« LT .29
26 |..... [« 1 S, ...| 15.38 8,960 || Apr. 15 [..... do...
June 14 |..... [ [ S, ..l 2,42 808 15 ..., [ [0 7R
Aug. 18| A. H. Davison.........| 6.12 3,350 || May 30| B. F, Howe............ 1.50
20 {..... do..eoiiaa... ... 3.62 1,650 || July 15| Otto Lauterhahn.......| 1.26 258
Sept. 10 |..... do. .ot 1.37 311 25 |..... {4 (T, 15.16 8,480
Sept. 23 |..... {4 . 1.08 189

e Stage-discharge relation affected b%ice.
b Measurement made from highway bridge at Geneseo, 8} miles by river below the gage.

Daily discharge, in second-feet, of Genesee River at Jones Briy(zlge, near Mount Morris,

N. Y, for the years ending Sept. 30, 1919 and 1920,
Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. July. | Aug. Sppt.
1918-19. :
1 1,110 615 | 1,250 | 1,220 | 1,720 | 1,720 | 590 | 265

4,470 603 | 2,200 | 1,030 | 1,720 | 1,540 | 506 | 260 515
2,970 637 | 1,360 | 1,030 | 1,540 | 1,330 | 448 | 312 438
1, 615 | 1,080 | 1,140 | 1,300 | 1,170 | 399 | 208 403
1,200 615 1,220 | 1,540 | 1,660 | 1,080 349 268 43
1,000 590 | 1,600 | 1,720 | 1,660 | 1,030 | 312 | 264 434
1,000 465 | 1,360 | 1,540 | 1,300 | 1,360 | 310 | 303 361
1,100 448 | 1,300 | 1,480 | 1,300 | 1,720 515 353
1,100 43| 2,040 | 2,800 | 1,300 | 2,820 | 300 | 308 323
1, 000 461 | 4,830 | 5,380 | 8,580 | 2,480 | 300 | 337 295
950 445 | 3,100 |12,400 | 20,500.| 1,600 | 300 | 312 285
850 365 | 2,220 (15,800 | 13,500 | 1,170 | . 305 | 202 306
850 394 | 2,150 | 8,920 | 8,630 048 284 380
1,000 456 | 1,360 | 5,010 | 5,420 | 790 | 570 | 258 330
1,100 966 | 1,170 | 3,280 | 3,780 | 690 | 600 | 241 312
1,100 | 1,060 | 1,250 | 3,440 | 2,800 | 665 | 415! 235 305
1,100 765 | 4,350 | 3,680 | 3,640 | 665 | 312 364 288
1,100 615 | 5,930 | 2,800 | 5,070 | 640 | 302 {1,990 278
1,000 5351 4,190 | 2,410 940 565 281 | 1,850 264
1,000 413 | 2,480 2,020 | 2,800 | 525 270 | 1,380 2n
950 515 | 2,080 {1,900 | 13,200 | 484 | 264 | 048 280
1,000 540 | 1,84011,840 | 22,000 | 815 | 410 | 750 271
1,200 545 | 1,540 | 1,480 | 23,800 | 615 | 800| 655 251
1,660 500 | 1,250 | 2,020 | 14,400 | 474 | 1,830 | 560|- 258
1,900 565 | 1,140 | 2,480 | 12,700 | 425| 600 | 520 254
1,360 615 | 1,030 | 2,080 | 8,860 461 | 460 550 248
1,140 615 9751.2,410 | 5,630 | 665| '381 |:535 226
975 615 | 1,110 | 2,540 | 3,910 | 1,200 | 353 | 470
865 1,300} 2,820 | 2,820 | 885 | 394 | 474 187
815 |.. 1,170 12,220 | 2,220 |.. 715 | 323 |. 470 |, 1
740 1,280 L....... 2,020 ....... 3001 448 °0......
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Daily discharge, in second-feet, of Genesee River at Jones Bridge, near Mount Morris,
N. Y, for the years ending Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
181 | 4,100 | 2,150 360 340 240 ; 1,840 | 1,900 502 238 665 219
181 | 4,240 300 320 340 240 | 1,660 | 2,080 360 268 615 216
160 | 3,700 920 320 360 240 | 1,540 | 1,660 350 291 565 192
117 2,150 | 840 | 320| 360| 280 |1,360 | 1,420 | 300 | 261 3506| 235
133 /12,390 | 765| 320( 380 | 1,100 | 1,250 | 1,250 | 350 | 248 | 457 213
213 | 2,380 765 300 380 | 2,800 | 1,540 | 1,110 385 258 407 207
219 | 1,780 765 320 | . 380 | 4,600 | 1,660 | 1,000 425 274 369 232
207 ; 1,420 765 340 400 | 3,800 | 1,480 948 403 271 334 238
219 | 1,220 | 1,010 | 360 400 | 3,400 | 1,360 865 268 | 319 | . 258
238‘1,080 4,640 380 400 | 3,200 | 1,330 815 369 407 341 261
281 . 048 (2,300 | 420| 400 4,600 | 1,360 | 815 373 | 855 | 207
201 | 1,030 [ 1,660 | 440 { 380 | 9,000 | 1,330 | 1,450 | 319 | 316 | 550 | 381
274 | 5,030 (1,730 | 420 | 420!13000 | 1,480 | 1,660 | 281 | 274 | 457) 892
298 920 | 4,280 400 440 | 12,000 | 1,540 | 1,200 291 254 615 525
291 825 | 2,350 340 440 | 11,000 ; 1,360 | 1,030 288 254 975 457

1,100 320 360 | 10 000 | 1 250 920 278 245 | 1,000 357
900 340 320 | 17,700 | 3,170 840 435 241 790 312
800{ 360 | 340 | 11,200 | 2,080 | 765 | 1,080 | 210 | 1,450
700 340 380 | 5,700 | 1,660 715 920 | 1,380 | 1,170 190
650 340 400 | 3,680 | 1,360 640 | 1,520 765 198
600 320 360 | 2,750 | 1,200 815 510 815 530 216
550 340 340 | 2,750 | 1,250 920 421 560 461 201
550 340 340 | 3,600 | 1,420 840 369 506 430 166
550 340 320 | 4,810 | 1,660 765 337 |14, 500 381 181
600 360 300 | 5,130 | 1,540 765 334 114,300 334 178
600 360 280 | 5,370 | 1,250 715 302 | 5,110 305 ‘165
600 360 260 | 5,450 | 1,250 640 |- 251 | 2,540 278 182
550 | 400 260 | 3,830 | 3,250 565 | 261 |1,660 | 254 209
500 380 240 | 2,820 3,240 470 268 | 1,110 226 222
500 | 400 |........ 2,540 [2,410 | 381 | 254 865| 213 | 307
450 | 380°....00 2,150 |....... 434 ..o 740 | 226 ...

NoTE.~8tage-discharge relation affected by ice Jan. 5-22, 1919, Dec. 16, 1919, to Mar. 16, 1920; .discharge
determined from gage heights corrected for ice effect by means of discharge measurements and study of
gage-height graph and weather records. Discharge for following periods estimated from hydrogra%) in
comy with records for other stations on Genesee River: Dec. 1-7 and 14-16, 1918, July 7-1i, 13-16,
20, 22-26, 81, Aug. 1, 2, 7, 17, 18, Sept. 13, 14, 21, Oct. 30, 31, Nov. 1, 15-17, Dec. 6, 13, and 14, 1919. Gage
heights, May 29 and 30, 1920, estimated for part of day.

Monthly discharge of Genesee River at Jones Bridge, near Mount Morris, N. Y., for the
years ending Sept. 30, 1919 and 1920.

[Drainage area, 21,400 square miles.]

« Discharge in second-feet.
Run-off,
Month. Per | in inches.
Maximum. | Minimum, | Mean. | square
mile.
1918-19.

3,710 385 658 0. 470 0.54
3 555 1,340 .956 1.07
3,100 590 1,390 . 114
4,470 .40 1,260 .900 1.04
, 060 365 575 411 43
5,930 975 1,970 1,41 1.63
15,800 1,030 3,350 2.39 2.67
23,800 1,300 6,550 4.68 5.40
2,820 1,040 743 .83
1,830 270 - 446 .319 .37
1,990 | 235 542 .398 .46
565 187 318 .227 .25
23, 800 187 1,620 1.16 15.83

4 Supersedes figure published in previous reports.
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.Monﬂzly discharge of Genesee River at Jones Bridge, near Mount Morris, N. Y., for the
years mdmg Sept. 30, 1919 and 1920—Continued.

l Discharge in second-feet.
Run-off
Month. Per in inches.
Maximum. | Minimum. | Mean. square
mile.
»

2, 000 17 404 0.289 0.33

4,240 515 1,410 101 L13

46401 . 450 | 1,180 .843 97

440 300 356 . 254 .20

440 240 356 . 254 2T

17,700 240 5,130 3.66 4.22

3, 250 1, 200 1, 670 1.19 1.33

2,080 381 .701 .81

1,080 254 401 . .28 .32

14, 500 210 1,630 1.16 1.34

1,450 213 534 . 381 M

892 165 270 .193 .2z

17,700 117 1,200 86 11.67

GENESEE RIVER AT ROCHESTER, N. Y.

Locarion.—At Elmwood Avenue Bridge at north end of South Park, 3} miles below
mouth of Black Creek, 3} miles above center of city of Rochester Monroe County,
and 7} miles above mouth of river.

DRAINAGE AREA.—2,440 square miles (revised measurement by engineers of the New
York State Conservation Commission). ’

REecorps avarLaBLe.—Discharge records February 9, 1904, to September 30, 1918.
Fragmentary records prior to this period published in Water-Supply Papers 24,
65, and 97. Gage-height records October 1 to 10, 1918, and March 3 to June 7,
1919.. Rating does not apply for these periods on account of Barge Canal con-
struction operations in progress in river chafinel.

GaceE.—Gurley water-stage recorder installed in December, 1910, in thé pump house,
on the right bank immediately below the bridge. Recorder 1nspected by George
A. Bailey. Prior to December, 1910, a staff gage bolted to the downstream end
of the first pier from the right abutment. Elevation of zero of gage 506.848 feet,
Barge Canal datum, and 245.591 feet, city of Rochester datum. Record suspended
‘October 11, 1918, on account of dredging operations in river channel.

Vertical enamel staff gage installed March 3, 1919, above site of temporary dam,
giving elevations referred to Barge Canal datum record obtained March 3 to
June 7, 1919. Gage read by J. Bendon. 4

DISCHARGE MEASUREMENTS.—Made from downstream side of Elmwood Avenue
Bridge.

Discharge measurements of Genesee River at Rochester during the year ending Sept. 30, 1919.

Date. Made by— h(ziﬁﬁz. ch]z);lrsg.e. Date. Made by— hgizﬁ ]Disg o
Feet. | Sect.

Apr. 8| J. W.Moultone........ 2508, 60 2,210

15 | C.C.Covert............ a510. 79 5,830

16 | J. W. Moulton......... 6500.86 | 4,130

17 |..... L L . 4510.52 | 5,390

May 14 |..... L Lo 6b514.6 | 16,100

o Barge Canal datum.
b Débris on control,
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Daily gage height, in feet, of Genesee River at Rochester, N. Y., for the year 1919.

Day. Oct. | Mar. | Apr. | May. | June. Day. « Oct. | Mar. | Apr May. | June.

0.98 508.40 | 509. 30 509.83
508, 508. 83 510. 48
3 508.93 510 13
5 508,78 509. 45
509. 00 509.12
508. 57 508. 85
509. 03 508.73
508. 83 508. 63
508,72 508,13
510.03 509.23
516.65 509. 35
519, 17 509, 42
520. + 509.73
518.87 509. 83

515,23 509,78 -

\
NoTE.—Qwing to construction operations on the Barge Canal discharge records ceased September 30,
1918, and station was officially discontinued. Gage heights obtained after that date can not be applied to
rating table to give accurate estimates of discharge. '

GENESEE RIVER AT DRIVING PARK AVENUE, ROCHESTER, N. Y.

Location.—In station No. 5 of Rochester Gas & Electric Corporation, 400 feet above
Driving Park Avenue Bridge, 1} miles below center of ity of Rochester, Monroe
County, and 5 miles above mouth of river.

DRAINAGE AREA.—2,460 square miles.

REecorps avamapre.—December 25, 1919, t¢*September 30, 1920.

Gage.—Gurley.7-day water-stage recorder installed in northwest corner of power
house. Chain gage at same location from April 5 toJune 30. Recorder inspected
by C. M. Hawkins.

DiscHARGE MEASUREMENTS.—Made from cable about 2,000 feet below gage.

‘CHANNEL AND CONTROL.—Coarse gravel and large broken rock.

Ice.—Stage-discharge relation probably not affected by ice.

REGULATION.—Flow of river regulated by gates in Station No. 5, at gage, and at other
points upstream.

Data inadequate for determination of discharge.

Discharge measurements of Genesee River at Driving Park Avenue, Rochester, N. Y.,
during the year ending Sept. 30, 1920.

Date. Made by— hooge | o, || Date. Made by— haBte | v,
- Secft. Feet. | Sect.
Mar. 18 23,400 || May d4a| Otto Lauterhahn.......1b505.36 2,260
190 17,500 || June 5 | Lauterhahn and Howe.| ¢3.80 1,800

200f. 8,570 26 | Otto Lauterhahn.......| ¢3.80 1,850

22a 5,150 || July 21 {..... [ 1 P .| €3.97 2,120

Apr. 124 1,840 Il Aug. 17 [.. .. do. . .ool. | ea2] 1710
14q] 2,210 19 |..... A0 e eiranenannns c3.77| 2,480

o Measurement made at Clarissa Street Bridge.
b Barge Canal datum.
«c Gage height read on chain gage and reduced to datum of water-stage recorder.
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Daily gage height, in feet, of Genesee River at Driving Park Avenue, Rochester, N. Y.,
Jor the year ending Sept. 30, 1920.

Day. Dec. Jan. | Feb. | Mar. | Apr. { May. | June. ' July. | Aug.
DX 2 S ISR 52 | 34 ' 31 3.2
2.4 ...l 235 0....... 4.7 3.2, 32 3.3
2.4 2.25 | 23 [........ 4.9 3.4 . 3.0 3.4
2.2 225 foiieeai]eaiaaaas 4.4 3.3 ' 2.8 3.4
1.98 2.2 4.2 3.8 2.95 2.75 3.1
2.1 2.25 379 3.5 2.75 2.8 2,95
2.1 2.35 3.8 3.6 3.1 2.7 3.4
2.1 2.3 . 4.1 3.4 3.3 3.1 2.95
2,25 2,45 |. 4.0 3.2 2.95 2.75 2.9
1.89 2.35 |. 3.8 3.6 3.3 2.95 3.2
2.15 2.4 4.1 3.4 3.2 2.85 3.1
2.15 2.45 |. 4.0 3.4 3.2 2. 85 3.0
2.3 2.5 |. 3.7 3.1 2.7 2.8 3.3
2.05 2,45 |. 3.8 2.8 3.2 2.75 3.5
2.3 2.5 |. 3.9 2.8 3.0 2.6 2.85
2.1 2.5 3.9 2.95 2.95 2.65 3.8
2.2 2.4 | 5.2 3.6 3.0 2.45 3.6
2.1 2.3 |. 5.3 3.0 3.1 2.8 {. 3.6
2.1 2.35 |. 4.8 3.6 3.4 . 265 3.7
2.15 2.4 3.9 3.3 3.6 | 29 3.8
2.0 2.45 3.7 3.6 3.7 4,2 3.5

.21 2.3 1. 3.5 3.6 3.5 3.5 3.3
2.1 2.55 |. 3.5 3.6 3.3 3.3 3.1
2.1 2.35 1. 3.9 4.0 3.2 3.4 2.65>
2.05 2.35 |. 4.1 3.6 3.2 7.2 2.95

4.3 3.7 3.4 8.7 197
3.5 3.4 2,85 7.5 2.9
3.6 3.4 2.85 4.9 1.87
5.3 3.4 2.8 | 46 1.82
5.7 2.95 3.1 3.7 2.6
........ 3.0 j.ee....y 3.4 2,45

NoTE.—No gage-height record Jan. 26-29, Feb. 1-2, 27, 29, Mar. 1, 4; water-stage recorder out of order
Mar. 8 to Apr. 4 and Sept. 1-30, no gage in operatmn

CANASERAGA CREEK NEAR DANSVILLE, N. Y.

LocaTioN.—At highway bridge 1 mile west of Dansville, Livingston County, 2,200
feet below mouth of Mill Brook and 22 miles above mouth of creek.
DRAINAGE AREA.—158 square miles (revised measurement by engineers of New York
State Conservation Commission). o
Recorps avamwasre.—July 21, 1910, to December 31, 1912; July 10, 1915, to June
30, 1917; March 10, 1919, to June 17, 1919; March 17, 1920, to ‘September 30, 1920.
GAGE ——Vertlcal staff a’c downstream s1de of left a.butment rea.d by C. W. Maloney
and F. 8. Fox.
DISCHARGE MEASUREMENTS.—Made from bridge or by wading. .
CHANNEL AND cONTRoL.—Sand and gravel; shifting frequently. . h
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record for
year endmg Septembe<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>