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PREFACE

This report was prepared by the Geological Survey in cooper-
ation with the States of Illinois, Indiana, Michigan, Minnesota,
New York, Ohio, Pennsylvania, Vermont, and Wisconsin, and
with other agencies, by personnel of the Water Resources Di-
vision, L. B. Leopold, chief, under the general direction of
E. L. Hendricks, chief, Surface Water Branch, and F. J. Flynn,
chief, Basic Records Section.

The data were collected and computed- under supervision of
district engineers, Surface Water Branch, as follows:

..... Lansing, Mich.
.. Indianapolis, Ind.
..... Columbus, Ohio
D. F. Dougherty... eeees Albany, N, Y.
C. E. KnoX.eoooveaiennes . . .....Boston, M=ss.
W. D. Mitchell....... ceteetrrecnrnsecaereennes veeesese Champaign, I11.
J. J. Molloy..... veeees.. Harrisburg, Pa.
L. R, Sawyer..cccveucereerernroeas cerseransaseeresenas veesesees St. Paul, Minn.
F. T. Schaefer, succeeded by K. B. Young.... veesreess. Madison, Wis.

A.D. Ashererreienrecrnennnnnnes ceessesereeriasisaresenans
D. M. Corbett, succeeded byM D. Hale..... ceenee
L. C. Crawford.... veeerene ceeee

esssscencee
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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER BASIN, 1960

SCOPE OF WORK

This volume 1s one of a series of 20 reports presenting records of stage, dis~harge, and
content, of streams, lakes, and reservoirs in the United States during the 1960 water year.
Since 1888, when the United States Geological Survey first studied streamflow in relation
to problems of irrigation, similar records have been obtained at more than 15,50 gaging
stations in the 50 States. On September 30, 1960, the Geological Survey and cocperating
organizations were maintaining 7,300 gaging stations. Partial-record stations for low
flow or for flood flow have been operated at many other points. In addition, discharge
measurements are made at miscellaneous sites. The records for the 1960 water year at
gaging stations, partial-record stations, and miscellaneous sites in the St. Lawrence

River basin are gilven in thls report.
COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological
Survey in this work by either furnishing or helping to collect data. Organizations that
supplied data are acknowledged in station descriptions, and organizations that assisted
in the collection of data through cooperative agreements with the Survey are:

I1linois: State Department of Public Works and Bulldings, E. A. Rosenstone, di-
rector, through Division of Waterways, T, B, Casey, chief engineer; and Department of
Highways, Cook County, W. H. Erickson, president of the Board of County Cormlissloners
and W. J. Mortimer, superintendent.

Indiana: State Department of Conservation, E, K. Marlin, director, through Divi-
sion of Water Resources, C. H. Bechert, director; State Highway Commission, John
Peters, chairman, and C. E. Vogelgesang, chief engineer; Indiana Flood Con%rol and
Water Resources Commission, Anton Hulman, Jr., chairman, and J. I. Perrey, chief
engineer; State Board of Health, Dr, A. C., Offutt, commissioner, and B. A. Poole,
director, Bureau of Sanitary Engineering; and city of Fort Wayne Filtration Plant,

L. R. Matthews, superintendent.

Michigan: State Department of Conservation, G. E. Eddy, director, throigh Geo-
loglcal Survey Division, W. L. Daoust, State geologist, Fish and Fisheries Division,
A. B. Cook, Jr., chief; Administrative Services, G. A. Walker, chief, and Parks and
Recreation Division, A. C. Elmer, chief; State Water Resources Commission, M. P.
Adams, executive secretary; and State Highway Department, J. C. Mackle, commissioner.

Minnesota: State Department of Conservation, Division of Waters, 3. A, Frellsen,
director; State Department of Highways, L. P. Zimmerman, commissioner; and Minnesota
State Iron Range Resources and Rehabilitation Commission, X. J. Otava, commissioner.

New York: State Conservation Department, H. G. Wilm, commissioner; State Depart-
ment of Health, Water Pollution Control Board, H. E. Hilleboe, commissioner; State
Department of Public Works, J. B. McMorran, superintendent; Board of Hudson River-
Black River Regulating District, L. P. Gaylord, assistant chief engineer; Oswegatchle

River-Cranberry Reservoir Commission, A. E, Boughner, commissioner; Onondaga County
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Water Authority, T. H. Dyer, chairman; city of Auburn, G. F. Train, clty manager;
city of Rochester, Brighton Sewer District, L. A. Platt, chairman; and Onondaga
Public Works Commission, E, A, Dollard, chairman,

Ohio: State Department of Natural Resources, H. B. Eagon, director.

Pennsylvenia: State Department of Forests and Waters, M, K. Goddard, secretary,
through Bureau of Waters, B. D. Murphy, chief engineer.

Vermont: Water Conservation Board, R. W. Thieme, commlissioner.

Wisconsin: Public Service Commission of Wisconsin, G. P, Steinmetz, chairmen,
succeeded by Leonard Bessman, and Warren Oakey, chief engineer, succeeded by G, P.
Steinmetz; and Wisconsin Committee on Water Pollution, T. F. Wisnievski, director.

Assistance in the form of funds or gervices was given by the Corps of Engineers, Depart-
ment of the Army, in collecting records published herein for 76 gaging stations, of which
3 were in Indiana, 29 in Michigan, 2 in Minnesota, 20 in New York, 13 in Ohio, 3 in Ver-
mont, and 6 in Wisconsin.

Assistance was also furnished by the Weather Bureau of the United States Department of
Commerce, Fish and Wildlife Service of the United States Department of tre Interior, Soil
Conservation Service of the United States Department of Agriculture, and the United States
Department of State,

On waters adjacent to the international boundary, certain gaging staticns are maintained
by the United States (or Canada) under agreement with Canada {or the United States), and
the records are obtained and compiled in a manner equally acceptable in toth countries.
These stations are designated herein as "International gaging stations.”

The following organizations aided.in collecting records:

Indiana: Indiana & Michigan Electric Co.; Sanitary District of Chicago; and city
of Hammond,

Michigan: Macomb County Board of Supervisors; Macomb County Road Commission; Oak-
land County Department of Public Works; Oakland County Drain Commission; Wayne County
Road Commission; Huron-Clinton Metropolitan Authority; Southeastern Oakland Co. Sew~-
age Disposal District; cities of Adrian, Allegan, Dearborn, Detroit, and Kalamazoo;
Cleveland~Cliffs Iron Co.; Consumers Power Co.; Detroit Edison Co.; Hanna Coal and
Ore Corp.; Michigan Gas & Electric Co.; Wisconsin-Michigan Power Co.; and Upper Pen-
insula Power Co.

New York: Municipalities of Batavia, Canandaigua, Oneida, Platts“™urgh, Rochester,
Rome, and Syracuse; villages of Lancaster and Williamsville; Cornell University; New
York State Electric & Gas Corp.; Niagara Mohawk Power Corp.; and Roc“ester Gas &
Electric Corp.

Wisconsin: State Conservation Department; Lake Superior District Power Co.;

Wisconsin-Michigan Power Co.; and Wisconsin Public Service Corp,
DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the (Geological
Survey, under the direction of personnel shown in the preface, The data for stations In
the several States were collected and prepared for publication in the district offices
listed below.

State District office Addres*

Illinois,. . .. Champaign......cvvvvuesrs.. 605 South Neil Strest.
Indiana...........s...... Indianapolis,.............. 611 North Park Avenie.
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Data for stations in the seversl States collected and prepared for publication in the
district offices--Continued.

State Digtrict office Addrees
407 Capitol Savings & Loan BuildL.ng.

|
'
)
'
|

Michigen g/

Minnesota. 1610 Post Office Building.

New York.. 343 Federal Bullding.
Ouvrinnes 1509 Hess Street.

Pennsylvania 490 Education Building.
Vermont........ .... Boston, M 141 Milk Street,
Wisconsin b/.......vvv.vo. MadiBON.. suuvvvunoeouo . 699 State Office Bullding.

a Except Menominee River below Koss but including Brule and Menominee Rivers near Florence, Wis.
b Except Brule and Menominee Rivers near Florence but including Menominee River below Koss, Mich,

Information of a more detailed nature than that published for most of the gering sta-
tions glven In this report is on file in the district offices listed on pages £ and 3.
All gaging-station recorde for Indiana and some for Illinois, New York, and Vermont have
been analyzed by electronic computer to give: (1) the number of days in each year that the
daily discharge was between selected limits (duration tables); and (2) the lowest mean die-
charge for selected numbers of consecutive days in each year, In addition, the records
for Illinois and Vermont give the highest mean discharge for selected numbers of consec-
utive days in each year. Provisional records of discharge, information on the availability
of electronic computer results, and other unpublished data concerning the gaging-station
records may generally be obtained from the dietrict offices.

DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologic date, as used in thie report, are defined
as follows:

Gaging station ie a particular site on a stream, canal, lake, or reservoir where sys-
tematic observations of gage helght or discharge are obtained. When used in connection
with a dlscharge record, the term 1s applied herein only to those gaging stations where a
continuous record of discharge is obtained.

Partial-record station ie a particular site where limited streamflow data ave collected
systematically over a period of years for use in hydrologlc analysee.

Cubic foot per second (cfs) 1s the rate of discharge of a stream whose chanvel is
1 square foot in cross-sectional area and whose average velocity is 1 foot per second.

Cubic feet per second per square mile (cfem) 18 the average number of cublc feet of

water flowing per second from each squere mile of area drained, assuming that the runoff is
dietributed uniformly in time and area.

Runoff in inches (in.) shows the depth to which the drainage area would be covered if
all the runoff for a given time period were uniformly distributed on 1it.

Acre-root (ac-ft) is the quantity of water required to cover an acre to the depth of
1 foot and is equivalent to 43,560 cubic feet.

Cfes-day is the volume of water represented by a flow of 1 cubie foot per se~ond for
24 houre. It is equivalent to 86,400 cublc feet, 1.983471 acre~feet, or 646,317 gallons,
and reprosents a runoff of 0.0372 inch from 1 square mile.

Stage-discharge relation is the relation between gage height and the amount of water
flowing In a channel, expreesed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stage-

dischargs relation at the gage. Thie feature may be a natural constriction of the channel,
a long roach of the channel, or an artificial structure.

Contents is the volume of water in a reservoir. Unlees otherwlse indicated, volume 1s
computed on the basis of a level pool and does not include bank storage.
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The dralnage area of a stream at a specified location is that area, measured in a hori-
zontal plane, which 1s so enclosed by a topographic divide that direct surface runoff from
precipitation normally would drain by gravity into the river above the snecified point.
Figures of dralnage area glven herein include all closed basins, or noncntributing areas,
within the area unless otherwlse noted.

WSP is used as an abbreviation for "Water-Supply Paper" in references to previously

published reports.
DOWNSTREAM ORDER AND STATION NUMBERS

Beginning with the serles of reports for the water year ending September 30, 1951, the
order of listing gaging-station records was changed. In this report, in a downstream
direction along the main stem, 21l stations on a tributary entering above a maln-stem sta-
tion are listed before that station. If a tributary enters betwsen two main-stem stations,
it 1s 1listed between them. A similar order is followed in 1listing stations on first rank,
second rank, and other ranks of tributaries. To Indicate the rank of anyr tributary on
which a gaglng station is situated and the stream to which it is immedlately tributary,
each indention in the listing of gaging stations in the table of contents of this report
represents one rank. Thls downstream order and system of indention show which gaging
statlions are on tributaries between any two stations on a main stem and the rank of the
tributary on which each gaging station is situated.

The order of listing used before the publicatlon of the 1951 report listed first all
stations on the main stem from headwaters toward mouth, then all stations on the uppermost
tributary to the main stem from the tributary's source to mouth, and then all stations from
source to mouth of the uppermost tributary to the tributary.

As an added means of identificatlon, each gagling statlon and partial-record station has
been assigned a station number. The numbers have been assigned in the same downstream
order used in this report. In assigning station numbers, no distinction is made between
partlal-record stations and regular gaglng stations, so that the station number for a
partial-record station indicates downstream-order position in a list made up of both types
of stations. Gaps are left in the numbers to allow for new stations that may be estab-
1lished; hence the numbers are not consecutive. The complete number for each station in-
cludes the part number, but the station number as shown in this report, just to the left
of the statlon name, consists of only the essential digits of the complete number. For
example, for a statlon with the complete number 04-0405.00, the statlon number shown in
this report 1s 405. The notatlon to the left of the hyphen 1s the part number; it 1s
4 for all stations In this report and is therefore omitted.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements
of discharge. In addition, observations of factors affecting the stage-discharge relation,
weather records, and other information are used to supplement base data in determining the
daily flow. The records of stage are obtalned either from direct readings on a nonrecord-
ing gage or from a water~stage recorder that gilves a continuous record of fluctuations.
Measurements of discharge are made with a current meter by the general methods adopted by
the Geological Survey on the basis of experlence in stream gaging since 1888. These methods
are described in Water-Supply Paper 888 and are also outlined in standard textbooks on the

measurement of stream discharge.
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Rating tables giving the discharge for any stage are prepared from stage-discharge re-
lation curves defined by discharge measurements. If extenslions to the rating cuvves are
necessary to define the extremes of discharge, they are made on the basis of indirect
meagurements of peak discharge (such as slope-area or contracted-opening measurements,
computation of flow over dams or weirs, and by other methods), velocity-area studies, and
logarithmic plotting. The application of the dailly mean gage height to those rating
tables gives the daily mean discharge, from which the monthly and the yearly mean dis-
charge are computed. If the sbtage-discharge relation 1s subJect to change becavse of fre-
quent or continual change in the physical features that form the control, the deily mean
discharge is determined by the shifting-control method, in which correction factors based
on Individual discharge measurements and notes by engineers and observers are used in
applying the gage heights to the rating tables. If the stage-discharge relation for a
station is temporarily changed by the presence of aquatic growth or debris on the control,
the dally mean discharge is computed by what 1s essentlally the shifting-control method.

At some gaging statlons the stage-discharge relatlon 1s affected by backwater from
reservoirs, tributary streams, or other sources. Thls necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in determining dis-
charge. Information requisite for determining the slope or fall is obtained by means of
an auxiliary gage set at some dlstance from the base gage. At some stations the stage-
discharge relation is affected by changing stage. If so, the rate of change in stage 1is
used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at som: in the
mountainous reglons of other parts the stage-discharge relation s affected by ice during
the winter, and it becomes impossible to compute the discharge in the usual manvwer. Dis-
charge for pericds of ice effect 1s computed on the basis of the gage-helght re-ord and
occaslonal winter discharge measurements, consideration being given to the available infor-
mation on temperature and precipltation, notes by gage observers and engineers, and com-
parable records of discharge for other stations in the same or nearby basins. If the
stage-discharge relation is affected by ice, this information 1s given in a note to the
table. No mention is made of occasional days of 1lce effect if the degree of accuracy of
dally records is not changed.

The data hereln presented generally comprise a description of the station, a skeleton
rating table, and a table showing the dajly discharge and monthly and yearly discharge of
the stream. Records are published for the water year which begins on October 1 and ends
on September 30. A calendar for the 1960 water year 1s shown on page IV for tre purpose
of finding the day of the week for any date.

The description of the station gives the locatlon, drainage area, records available,
type and history of gages, average discharge, extremes of discharge, general remarks, and
notations of revisions of the previously published record. The location of the gaging
station and the drainage area are obtained from the most accurate maps available. River
mileage, glven under "Location" for some stations, 1s that determined and used by the Corps
of Englneers unless otherwise noted. Under "Records available" are glven the periods for
which there are published records generally equivalent to those at the present site.
Under "Gage" are given the type of gage currently in use and the datum of the present gage
above mean sea level, and a condensed history of the types, locations, and datims of

previous gages used during the period of records available. The references to "datum of
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1929" and adjustments of other years are to the datum and adjustments of the United States
Coast and Geodetic Survey. Under "Average discharge" is given the averagn dlscharge for
the number of years indicated. It 1s not given for stations having fewer than five com~
plete years of record or for stations where changes in water development during the perilod
of record cause the figure to have little significance. Under "Extremes" are given the
maximum discharge and gage height; the minimum discharge if there is 1lttle or no regula-
tion; the minimum daily discharge if there is extensive regulation (also the minimum dis-
charge 1if useful); and the minimum gage height (unless it 1s of no importance). In the
first paragraph, the data given are for the complete current water year urless otherwise
specified. In the second paragraph, the data gilven are for the perlods of record within
the calendar year dates in the heading (not necessarlly those for the comrlete years in-
dicated by the heading dates). Rellable information concerning major floods that have
occurred outside the perlod of record are given in the third or last paragraph under
"Extremes." Unless otherwise qualified, the maximum discharge corresponds to the crest
stage obtalned by use of a water-stage recorder, a crest-stage gage, or a nonrecording
gage read at the tlme of the crest. If the maximum gage helight did not occur at the same
time as the maximum discharge, it 1s glven separately. Information pertaining to the ac-
curacy of the records and conditions which affect the natural flow at the gaging station
is given under "Remarks,"

Previously published records of some stations have been found to be in error on the
basis of data or information later obtained. Reviasions of such records are usually
published along with the current records in one of the annual reports. In order to make
it easler to find such revised records, a paragraph headed "Revisions (water years)" has
been added to the deacriptlon of all stations for which revised records have been pub-
lished. Listed therein are all the reports in which revisions have been published, each
followed by the water years for which figures are revised in that report. In listing the
water years only one number is given; for instance, 1933 stands for the weter year Octoberl,
1932, to September 30, 1933, 1If no daily, monthly, or annual figures of ¢ischarge are con-
cerned in the revislon, that fact 1s brought out by notations after the year dates as fol-

lows: "(M)" means that only the instantaneous maximum discharge was revised; "(m)" that
only the instantaneous minimum was revised; and "(P)" that only peak discharges were re-

vised. If the drainage area has been revised, the report in which the revised figure was
first published 1s given. It should be noted that for all statlons for which cubic feet
per second per square mile and runoff in inches are published, a revision of the dralnage
area necessitates corresponding revision of all figures based on the drainage area. Re-
visad figures of cubic feet per second per square mile and runoff in inches resulting from
a revision of the drainage a.rea only are usually not published in the annual serles of
reports,

Skeleton rating tables are published for all statlons except those at which the daily
discharge for the greater part of the open-water perlod was determined by the shifting-
control method, the slope method, or other special methods involving en eqilvalent adjust-
ment to the gage height of more than one-tenth foot. Skeleton rating tables are generally
not published for stations on canals.

For statlions equipped with water-stage recorders, except those on streams subject to
sudden or rapid fluctuation, the daily table gives the discharge corresponding to the
daily mean gage height. For stations subject to such fluctuation, the daily meen gage
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height may not Indicate the true daily mean discharge, which must be obtained by averaging
the discharge for parts of the day or by using the discharge integrator, an instrument for
obtaining the daily mean discharge from a continuous gage-height graph and containing, as
. an essentlal element, a curve representing the stage-discharge relation at the station.
For stations equipped with nonrecording gages, the table of dally discharge gives the
discharge corresponding to once-daily readings of the gage, or to the mean of twice-daily
readings, or to the mean gage height determined from gage-height graphs based on gage
readings. For perilods of rapidly changing stage, the daily mean discharge is determined
from gage-helght graphs based on gage readings, the frequency of which is statad in the
station description.

In the table of dally discharge, the figures for the maximum day and the minimum day for
each month are underlined. If the figure 1is repeated, it is underlined only on the first
day of its occurrence.

In the monthly summary below the daily table, the line headed "Total" gives the sum of
the daily figures; 1t 1s the total cfs-days for the month. The line headed "M-an" gives
the average flow in cublc feet per second during the month. Discharge for the month may
be expressed in cublc feet per second per square mile (line headed "Cfsm"), or in inches
(1ine headed "In."), or 1n acre-feet (line headed "Ac-ft"). Figures for cublc feet per
second per square mile and runoff in inches are omitted if the drainage area includes
large noncontributing areas, or if the average annual rainfall over the dralnaee basln is
usually less than 20 inches.

In the yearly summary below the menthly summary, the figures of maximum are the maximum
dally discharges, not the momentary dlscharges when the water was at crest stave. Like-
wise, the minimums in this summary are the minimum daily discharges.

Peak discharges and the times of their occurrence and corresponding gage heights of
most stations are listed below the table of dally and monthly discharge. All independent
peaks above the selected base are given. The base discharge, which 1s glven in paren-
theses, 1s selected so that an average of about three peaks a year will be presented.

Peak dlscharges are not published for canals, dltches, drains, or for any stream for which
the peaks are subject to substantial control by man.

Footnotes to the table of dally discharge indicate periods when discharge was computed
or estimated by unusual or special methods during periods of no gage-height record and lce
effect, or by other effects that reduce the degree of accuracy of the records. Days on
which discharge measurements were made are lndicated by asterisk and footnote ‘unless they
were made at frequent regular intervals, in which instance the general frequercy of dls-
charge measurements is given under "Remarks" in the station description.

Por most gaging stations on lakes and reservolrs the data presented comprire a descrip-
tion of the station and a monthly summary table of stage and contents. For some reservoirs
a table showing daily contents or stage 1s given. A skeleton table of capacity at given
stages is published each year for all reservoirs for which records are publisted on a
dally basis, but is not published for reservoirs for which only monthly data are given.

At many gaging stations water samples are collected from the streams for the purpose of
making chemical analyses, computing dissolved .sollds, suspended sediment loads, and
particle-size distribution, or measuring water temperatures. For most of these samples
the results are published in an annual series of water-supply papers entitled "Quality of
Surface Waters of the Unlted States" which 1s issued ,in four volumes. In this report

614214 O -61 -2
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under "Remarks" a reference 1s made to quality-of-water records collected ¢t gaging sta-
tions on a regular basis and published in the quality-of-water reports. At many other
gaging stations quality-of-water data are obtalned at irregular intervals end published as
"miscellaneous analyses" in quality-of-water reports; such records are not referred to in
"Remarks" paragraph in thls report. At many gaglng statlons water temperature is obtained
also at the time a discharge measurement 1s made; sueh temperature readings are not re-
ported in the quality-of-water annual reports.

Data collected at partial-record stations and at mlscellaneous sites are glven at the
end of each report., Partlal-record stations are presented in two tables. The first is
a table of discharge measurements at low-flow partlal-record stations, and the second 1s
a table of annual maximum stage and discharge at crest-stage stations. Discharge measure-
ments at miscellaneous sites are given In a third table, Occaslonally, a series of dis-
charge measurements are made wilthin a short time period to Ilnvestigate the seepage gains
or losses along a reach of a stream or to determine the low-flow characteristlcs of an
area. Such measurements are glven in speclal tables after the 1list of measurements at

miscellaneous sites.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stabillty cf the stage-
discharge relation or, if the control 1s unstable, the frequency of discharge measurements,
and (2) the accuracy of observatlons of stage, measurements of discharge, and interpre-
tation of records.

The statlon descrlption states the degree of accuracy of the records. "Excellent" indi-
cates that, in general, the error In the dally records is belleved to be less than 5 per-
cent; "good," less than 10 percent; "fair," less than 15 percent; and "poor," probably
more than 15 percent. The records of monthly and yearly mean discharge and runoff are, in
general, more nearly accurate than the dally records.

Discharge at some statlons, as Indlcated by the monthly mean, may vary widely from
natural runoff, owing to diversion, consumption, regulation by storage, increase or de-
crease in evaporatlon due to artificlal causes, or to other factors. For such stations,
figures of cublc feet per second per square mile and of runoff in inches are not published
unless satisfactory adjustments can be made for diversions, for changes in contents of
reservolrs, or for other changes Incldent to use and control. Evaporation from a reservoir
1s not included in the adjustments for changes 1n reservolr contents, unless 1t 1s so
stated. Even at those statlons where adjustments are made, large errors ln computed runoff
may occur when relatlvely large negative adJustments are made or when evapcratlon 1s large

in comparison with the observed discharge.
Many gaging stations on streams in the irrigated areas of the United Ststes are situated

above most of the diversions from those streams, and therefore the dlscharge recorded does
not actually show the water supply avallable at the stations for further development, be-

cause water must first be supplied to existing irrigation systems.
PUBLICATIONS

Baslc data for gaging stations are published in an annual serles of reports consisting
of 20 volumes, Including one each for the States of Alaska and Hawall. The area of the

other 48 States 1s divided into 14 parts whose boundarles coinclde with certain natural
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drainage lines. Formerly, the annual series of reports on surface-water supply consisted
of 14 volumes, one for each of the 14 parts. Beginning with the reports for 1951, the
records for the 48 States were published in 18 volumes, there being 2 volumes each for

Parts 1, 2, 3, and 6. The boundaries of the various parts are indicated by the following
list and the map in Figure 1.

Part 1. North Atlantic slope basins, in two volumes:
A, North Atlantic slope basins, Maine to Connecticut.
B, North Atlantlc slope basins, New York to York River.
2. South Atlantic slope and eastern Gulf of Mexico basins, in two volumes:
A, South Atlantic slope basins, James River to Savannah River.
B, South Atlantic slope and eastern Gulf of Mexico basins, Ogeechee River
to Pearl River.
3. Ohio River basin, in two volumes:
A, Ohlo River basin except Cumberland and Tennessee River basins.
B, Cumberland and Tennessee River basins.
4. St. Lawrence River basin.
5. Hudsan Bay and upper Mississippi River basins.
6. Missouri River basin, in two volumes:
A, Missourl River basin above Sioux City, Iowa.
B, Missouri River basin below Sioux City, Iowa.
7. Lower Mississippi River basin,
8. Western Gulf of Mexlco basins.
9. Colorado River basin.
10. The Great Basin.
11. pacific slope basins in California.
12. Pacific slope basins in Washington and upper Columbia River basin.
13. Snake River basin.
14. Pacific slope basing in Oregon and lower Columbia River basin.

Water-supply papers and other publicatlons of the Geological Survey containing data on
the water resources of the United States may be purchased or consulted as follows:

1. Coples may be purchased from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C., who will, on application, furnish lists giving prices. A
1ist of Geologlcal Survey publications may also be obtained by applying to the Director,
Geologlcal Survey, Washington, D. C.

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

3. Sets are avallable for consultation in the offices of the Water Resources Division
of the Geological Survey. Addresses of the offlces in the area covered by this report are
glven on pages 2 and 3.

Early records of the flow of streams in the Unilted States are published in the reports
listed below. In many of these reports records for years earlier than those indicated have
been included for some streams.

Streamflow data for the years 1884-1901, in reports of the Geological Survey
(A = Annual Report; B = Bulletin)

Report Character of data Year
10th A, pt. 2 jDescriptive information only.
11th A, pt. 2 |Monthly discharge and descripbive information.........cuvuen 1884 to S:ptember 1890.
12th A, pt. 2 |....do..... Cteesarar ittt ey PEREES . | 1884 to Jine 30, 1891,
13th A, pt. 3 PL: T .. | 1s84-92.
l4th A, pt. 2 Monthly discharge ................................... .. | 1888-93.
B 131........ Descriptions, measurements, gage he,ights, and ratings....... 1893-94,
16th A, pt. 2 | Descriptive information only.
B 140........ Descriptions, measurements, gage helghts, ratings, and 1895.

monthly discharge.

WSP 1l....... [GBZE NELENLE. . tureervnrterareesaneeoesaoreeeresoenaneonsenne 1896.
18th A, pt. 4 |Descriptions, measurements, ratings, and monthly discharge.. | 1895-96.
WSP 15....... Descriptions, measurements, and gage heights of streams east | 1897.

of the Mississippl River, and Missouri River and tribu-
tarles above Kansas Rlver,

WSP 16....... | Descriptions, measurements, and gage heights of streams west | 1897.
of the Mississippl River, except Missourl River and tribu-
taries above Kansas River.

19th A, pt. 4 |Descriptions, measurements, ratings, and monthly dlscharge. 1897.

27.. Measurements, ratings, and gage heights of streams east of 1g98.
the Misslssippil River, and Missouril River and tributaries,
WSP 28....... Measurements, ratings, and gage heights of streams west of 1898.
the Mississippl River, except Missouri River and tribu-
taries,
20th A, pt. 4 |Monthly discharge... 1898.
WSP 35 to 39, |Descriptions, measure! 1899,
21st A, pt. 4 |Monthly discharge... 1898,
WSP 47 to 52, |Descriptions, measure 1900,
22d A, pt. 4. |Monthly discharge..... 1900.
WSP 65, 66 Descriptions, measure! 1901,
WSP 75....... Monthly Q18ChArge.esciseacessneceissrssssesssoasosnans 1901




10 SURFACE WATER SUPPLY, 1960, PART 4

Reports on surface-water supply containing records from 1899 to date fo» drainage
basins in this report are listed in the table below. The data for any particular gaging
station will, in general, be found in the reports covering the years durinz which the sta-
tion was maintained.

Numbers of water-supply papers containing results of stream measurements in St. lawrence
River basin, 1899-1960

Year WSP I Year WSP Year WSP Year wsp Year wsP
1899 38 1912 324 1925 604 1937 824 1949 1144
1300 49 1813 354 1926 624 1938 854 1950 1174
1801 65,75 ) 1914 384 1927 644 1839 874 1951 1207
1g02 882,83 1915 404 lgz8 664 1940 894 1lgs52 1237
1903 1816 434 1929 684 1941 924 1953 1277
1804 129 1917 454 1830 699 1942 954 1954 1337
1905 170 1818 474 1931 714 1943 974 1955 1387
1806 208 1918-20 504 1932 728 1944 1004 1956 1437
1807-8 244 524 1933 744 1945 1034 1957 1507
1909 264 lgzz 544 1934 759 1946 1054 1958 1557
1810 284 1923 5684 1835 784 1947 1084 1959 1827
1911 304 . 1924 584 1936 804 1948 1114 1960 1707

a Lake Ontario and tributaries to St, Lawrence River proper.

A compilation of records for the area covered by this report through Sevtember 1950 has
been published as Water-Supply Paper 1307. That report contains a summary of monthly and
annual discharges for all previously published records as well as some records not con-
talned in the annual series of water-supply papers. All records were reexamined and re-
vised where warranted., Estimates of discharge were made to fill short gap* whenever
practical.

The reports listed in the foregoing tables contain the customary record: of discharge
collected during the systematic operation of gaging statlons. Detalled information on the
stage and discharge of many streams during major floods has been included in special re=
ports on these floods published by the Geological Survey or other agencles. The more
recent of these special reports also contain other pertinent hydrologic information and
analyses and compilations of data relating to earlier notable floods. The following 1list
glves the numbers and titles of these reports:

Report Issued by
WSP 147: Destructive floode in the United States in 1904. U. 3. Genlogleal Survey.
WSP 162: Destructive floods in the United States in 1905. Do.
WSP 636-C: The New England flood of November 1927, Do.
WSP 771; Floods in the United States, magnitude and frequency. Do.
WSP 773-E: The New York State flood of July 1985. Do.
WSP 798: The floods of March 1936, part 1, New England Rivers. Do.
WSP 799: The floods of March 1936, part 2, Hudson River to Do.
Susquehanna River region,
WSP 847: Maximum discharges at stream-measurement stations Do.
through September 1938,
WSP 867: Hurrfcane floods of September 1938, Do.
WSP 1137-G: Floods of 1950 in the Upper Mississippi River and Do.
Lake Superior basins in Minnesota,
WSP 1137-I: Summary of floods in the United States during 1950. Do.
WSP 1227-D: Summary of floods in the United States during 1951. Do.
WSP 1260-F: Summary of floods in the United States during 1952. Do.
WSP 1320-E: Summary of floods in the United States during 1953. Do.
WSP 1370-B: Floods of October 1954 in the Chicago area, Do.
Illinois, and Indiana,
WSP 1370-C: Summary of floods in the United States during 1954. Do.
Cir, 418: Floods of January-February 1959 in Ohio. Do.
Bull, 1: Magnitude and frequency of floods in Minnesota. Miﬁnzsoti Division of
aters.
Bull, 32: Floods in Ohlo, magnitude and frequency, Ohio Department of
Natural Resources.
Bull. 14: Local floods in Ohlo during 1947, Ohlo Wat3r Resources

Board,
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RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The table below contains a list of gaging stations for the area covered by this report,
at which records of discharge were collected during the 196Q water year by agencies other
than the Geological Survey. The records of these stations are not contained in publica-

tions of the Geologlcal Survey.

Records of discharge collected by agencies other than the Geological Survey
Stream Location Period Collected by
Cayuga Lake Outlet... | Lock 1 (Mud lock), N. Y.. .| 1926460 | State Department of Public Works,
Syracuse, N. Y.
Clyde RIVEr....cceee. | Clyde, Nu Yi.veeseeeneseancases | 1924=601 0.,
Indian RIVET.ceaewies Theresa, N, Yeiveseoeveesavenes | 1934-60 | Niagara Mohawk Power Corporation,
| Syracuse, N, Y.
Oswegatchie River, Brown Falls, N, Ye.eeeearooeass | 1934-60 Do.
East Branch., i
Oswego River......... Dam O-5, Minetto, N. Y......... | 1928-60 | State Department of Public Works,
i Syracuse, N. Y,
DO.eevsrescnssanss Lower Dam, Fulton, N. Y........| 1928-60 | Oswego River Watershed Corpora-
tion, Fulton, N. Y ~
DOs sssassanaasonss High Dam, Oswego, N. Y......... | 1940-60 | Nlagara Mohawk Power Corporation,
Syracuse, N. Y.
Raquette River....... | Colton, N. Y...veeuennsnsenans. | 1954-60 Do.
St. Regis Rlver, West Parishville, N. Y....0eeveeeoa. | 193460 Do.
Branch,
Salmon River......... Bennetts Bridge, Altmar, N. Y,. | 1934-60 Do.
Saranac River. . | Kents Falls, N. Y...... .. | 1934-60 | sSystem Properties, Inc., Cady-
ville, N, Y.
Seneca RIvVer.....eoe.e Seneca Falls, N. Y.......c.0.0. | 1931-60 | New York State Electric & Gas
Corp., Geneva, N. Y.
DOuivvvecnsnanncace Waterloo, N, Yeeeeeesosssaoaans | 193160 Do.
Skaneateles Lake Skaneateles, N. Y....oeesevena. | 1922-60 |City of Syracuse, N. Y.
Outlet.

Note.--Records for the stations given in the above table are unpublished but are available at the
office of the organization by which the station was operated, In addlitlon to the records listed in
the above table, the Agricultural Research Service of the U. S, Department of Agriculture (beginning
in 1941) has collected records of runoff from 3 areas of less than 2 acres each near East Lansing,
Mich.

HYDROLOGIC CONDITIONS

In the area covered by this report streamflow was excessive during October, November,
and December. Monthly mean discharge was record-high for the month at one or more key
gaging stations in Michigan during October, November, January, February, and April.
Floods, caused largely by rains and snowmelt, occurred in Michlgan in April and May, in
New York in April, and in Wisconsin in March, April, and May. The April and May peaks
were record-high at several gaging stations having 20 to 45 years of record.

The only deficlent streamflow durlng the year was In New York in March and in the
northern half of the Lower Peninsula of Michigan in March and September.

Figure 2, on page 13, for which records of three long-term representative gaging sta-
tions were used, shows a comparison of the monthly and yearly mean discharges during the

1960 water year with the median discharge for the period 1931-60.
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Figure 2. Comparison of discharge at three long-term representative gaging stations during
1960 water year with median discharge for period 1931-60.
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STREAMS TRIBUTARY TO LAKE SUPERIOR

105. Pigeon River at Middle Falls, below International Bridge, Minn.
(International gaging station)

Location.--Iat 48°00'44", long 89°36'58", in NEL sec.24, T.64 N., R.6 E., on right bank
t upstream from Middle Falls, 3% miles upstream from mouth, and 52 miles down-
stream from International Bridge.

Drainage area.--600 sq mi.
Records avallable.--June to October 1921, April to November 1922, March 1923 to September
. Published as "at International Bridge" April 1924 to September 1940. Monthly
discharge only for some periods, published in WSP 1307.
Gage.--Water-stage recorder., Datum of gage 1s 789.58 ft above mean sea level, datum of
929. Prior to Sept. 2, 1936, staff gage and Sept. 2, 1936, to Sept. 30, 1940, wire-
welght gage at Internationsl Brid%e, 52 miles upstream at datum 100,24 ft higher.
Average discharge.--37 years (1923-60), 488 cfs.
Extremes.--MaxImum discharge during year, 3,140 cfs Apr. 25 (gage height, 6.35 ft); mini-
mum, 95 cfs Sept. 19-22 (gage height, 0.74 ft).

1923-60: Maximum discharge, 1 ,060 cfs May 5, 1934 (8553 helght, 7.6 ft, site and
datum then in use), from rating curve extendéd above 7,000 cfs; minimum, 27 cfs Nov. 4,
1945 {gage height, -0.08 ft).

Remarks .--Records good except those for perlods of ice effect, which are fair,
Cooperation.--This station 1s one of the international gaging stations maintained by the
{inﬁaa States under agreement with Canada.

Revisions (water years).--WSP 744: 1927-28. WSP 804: 1934(M). WSP 974: Dralnage area.
g s . 1925, 1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947,
1948(M), 1950(M).

Rating tables, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

oct. 1 to Apr, 11 Apr. 12 to Sept. 30
1.0 161 0.7 90 4.0 1,260
1.5 291 1.0 137 5.0 1,940
2.0 444 2,0 414 7.0 3,910
3.0 810 3.0 775
4.0 1,320
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
b 507 327 220 185 116 _gil 124 1,250 753 255 151 124
2 a78| 21|  218| 1se| 114 4| Is0| 1,170|  743| 258 18| 120
3 548 306 212 179 112 85 140 1,140 7086 344 142 120
4 510 303 203 172 110 85 150 1,710 650 359 133 118
5 450 276 200 165 108 8s 160| 2,600 596 344 131 116
6 404 240 192 162 107 84 170, 2,240 561 326 131 115
I 373 294 180 160 106! B4 188| 1,830 524 311 151 115
8 354 306 183 155 103 85 207 1,500 487 308 160 112
9 1,030 256 182 152 101 85 225 1,310 458 303 155 109
10 1,120 276 182 150 100, 85 250 1,180 445 300 153 108
11 833 265 181 150 97 85 275 1,100 458 288 151 110
12 662 235 180 148 85 85 300 1,020 458 280 153 108
13 533 215 180 147 *92 86 494 968 442 269 153 104
14 507 202 179 146 91 87 860 91s 398 258 148 103
15 472 200 177 145 S0 88 1,370 883 411 250 144 100
18 606 200 175 145 8g #90{ 1,350 852 386 247 *142 99
17 654 201 173 143 88 90{ 1,440 816 368 239 142 99
18 589 *#207 172 143 87 sl 1,780 780 356 236 142 96
19 526 212 170 142 86 91 1,570 753 358 2351 153 85
20 481 220 189 140 85 92| #1,760 748 344 *#223 1s8)" 95
21 *447 220 166 140 85 83) 2,280 788 329 198 146 #95
22 435 225 168 138 B4 84{ 2,770 1,080 *323 173 139 108
23 435 220 170 137 84 95| 2,670 1,160 317 160 135 104
24 425 220 178 136 84 97| 2,700 973 308 155 129 106
25 404 218 185 132 B3| 98| 2,960 856 297 155 133 114
26 376 21z 185 101f 2,400 *#784 *286 163 144 118
27 354 215 201 102 1,970 802 280 155 146 112
28 339 218 201 106 1,690 834 269 153 144 106
29 333 21 200 110( 1,510 788 269 148 135 103
30 327 220 #194 114| 1,400 852 263 153 129 100
31 327 f-—----- 190 120 820 148 126 |-mmmmmmm
Tetal] 15,840 7,248/ 5,786 4,538 2,733 2,861| 35,393| 34,507| 12,847 7,388 4,447 3,230
Mean 511 242 187 146 94.2 82.3 1,180 1,113 428 14 108
Cfsm| 0.852 0.403] 0.312] 0,243 0,157] 0.154 1.97 1.86] 0.713] 0,397 0,238 0,180
In. 0,98 0,45 0.36 0.28 0.17 0.181 2,19 2.14 0,80 0.46 0.28 0.20
Calendar year 1959: Max 2,110 Min 68 Mean 394 Cfsm 0.657 In, B8.92
Water year 1959-60: Max 2,860 Min 83 Mean 374 Cfsm 0,623 In. 8,49

Peek discharge (base, 3,000 cfs).--Apr, 25 (1 a,m.) 3,140 cfs (6.35 ft).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 12 to Dec. 9, Dec. 11-20, Dec. 22 to Apr. 1l.
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125, Poplar River at Lutsen, Minn.

W., or right

Location.--Lat 47°38123", long 90°42!31", in SWANEZ sec.33, T.60 N
bank 35 en and 1,650 ft

0 ft upstream from concrete bridge on U. S. Highway 61 at
upstream from mouth.

Dralnage ares.--114 sq mi.

Records available.--May to November 1911 and August to September 1912 (gage heights only,
published as "at mouth"), October 1912 to September 1917, July 1928 %o September 1947,
v‘%‘s‘%u?golgsz to September 1960. Monthly discharge only for some periods, putlished in

7.

Gage .--Water-stage recorder and concrete control. Datum of gage 1s 697.89 ft above mean
Sea level. May 6 to Nov, 4, 1911, staff gage at site 1,250 ft downstream ard Aug. 22,
1912, to Sept. 380, 1917, at site 900 ft downstream at different datum. July 17, 1928,
to Mar. 30, 1937, chain gage at site 150 ft downstresm at datum 6.90 ft lowee.

,_R.8
Luts

Average discharge.--32 years (1912-17, 1928-47, 1952-60), 104 cfs.

Extremes.--Maximum discharge during year, 1,050 cfs Apr. 25 (gage hel
mum gaga height, 5.96 Jan, 4 (backwater from ice); minimum disc
(ga| eight, 1.96 ft), result of freezeup.

912-17, 1928-47, 1952-60: Maximum discharge, 1,880 cfs May 1, 1954 (gage height,
6.23 ft); minimum, 2.3 cfs Dec. 3, 1939 (gage height, 1.73 ft).

Remarks.--Records good except those for periods of ice effect or no gage-helgh* record,
ch are poor.

Revisions (water years).--WSP 894:
) S ~35, 1936(M).

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

t, 5.24 ft); maxi-
rge, 3.9 cfs Nov. §

1938-39. WSP 974: Drainage area. WSP 1337:

2.1 7.5 4.0 276
2,5 30 4.5 512
2.8 53 5.0 870
3.1 91 5.5 1,250
3.5 158
Discharge, in cubic feet per second, water year October 1959 to September 1967
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June, July Awg. Sept
1 103 94 B2 43 3 14| 21 525 218 78 36 25
2 102 94 52 42 % 14 22 482 260 80 34 26
3 116 92 52 41 22 14 24 451 260 90 32 24
4 los 92 52 40 21 14 26 684 245 210 28 23
5 100 77 51 39 21 14 28 892 204 110 27 21
8 98 94 50 38 21 14 30 832 230 20 24 20
7 96 50 37 20 14 *34 648 210 75 85 20
8 114 98 50 36 20 14 44 825 200 62 57 20
9 L& 90 50 38 20 14 58 500 190 57 42 18
10 2 92 48 385 19 14 75 451 lgo 52 35 18
11 149 85 47 34 19 14 104 413 180 48 30 18
12 126 75 47 34 19 14 130 379 170 45 27 18
13 108 €6 46 33 18 14 151 351 160 42 28 18
14 102 8l 46 32 18 14 248 331 160 40 23 16
15 98 58 4€ 32 17 14 319 319 150 38 20 14
18 149 58 46 31 17 14 304 311 140 35 19 135
17 151 58 45 31 17 14 350 294 130 33 18] 14
18 126 57 45 30 17 14 355 276 120 32 18 ﬁ
19 120 57 45 30 18 14 380 118 32 23
20 *113 57 44 29 16 15 *424 73 118 *34 23 11
21 100 57 43 28 16 185 480 463 111 33 22 *12
22 lo2 56 43 28 16 15 580 475 105 34 19 19
23 114 55 43 27 16 16 700 424 100 32 19 20
24 113 54 44 26 i% 186 850 359 85 30, 19 28
25 103 54 45 26 1is g83 300 90 40 26 471
26 98 53 46 25 15 17 a3z #276 86 44 55 36
27 97 47 25 15 17 758 318 82 36 42 27
28 96 47 25 15 18 670 323 83 33 38 24
29 96 S2 47 24 15 19 606 311 83 31 34 23
30 96 52 45/ 24|--—--- 19 578 339 82 46 28 22
31 J 7] S— 44 23} 0] — 1) —— 41 Y] —
Totall 3,628 2,092| 1,458 984 521 469| 10,144| 13,077| 4,615| 1,583 935 618
Mean| 117 69.7 47.0 51,7 18.0] 15,1 358 422 1 51,1 30.2 20.5
Cfamn| 1.03| 0,611 o0.412] o.278 0,158 0,132 2.96 3,70 1.35( o0.448| 0,285 0,180
In. 1,18 0.88 0.48 0.32 0.17 0,15 3.31 4.27 1,51 0,52 0.31 0.20
Calendar year 1959: Max 630 Min 21 Mean 82.6 Cfsm 0.725 1In, 9.84
Water year 1959-60: Max 983 Min 11 Mean 110 Ccfsm 0,965 In, 13,10

Pc?lsc g;lg:&)rso {bage, 500 cfs).--Apr, 25 (9:45 a.m.) 1,050 ofs (5.24 £t); May 5 (5:50 a.m.) 998 cfs

* Digcharge measurement made on this day.

.--Stage-discharge relation affected by ice Nov, 9 to Dec, 25, Dec, 31 to Jan, 5, Apr. 6.
gage-height record De¢, 26-30, Jan, 6 to Apr, 5, Apr. 8-12, 17-19, 21~-24, June 6-20, Juie 22 to
July 19; discharge estimated on basis of weather records and records for Baptism River near Beaver
Bay and Pigeon 'River at Middle Falls below Intermnational Bridge.

No
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145, Baptism River near Beaver Bay, Minn.

Location.--Lat 47°20'15", long 91°12'00", in SE$NEL sec.15, T.56 N., R.7 W., on right
bank 260 ft upstream from bridge on U S. Hiéhw;y 61, 0.2 mile upstream from moﬁh,
4 miles northeast of Silver Bay, and 7 miles northeast of village of Beaver Bay.

Drailnage area.--140 sq mi.

Records availlable.--October 1927 to September 1960. Monthly discharge o1ly for some
periods, publlshed in WSP 1307.

Gage.--Water-stage recorder. Datum of gage is 609.97 ft above mean sea level (Corps of
Engineers bench mark). Prior to Oct. 5, 1934, staff gage at same site and datum.

Average discharge.--33 years, 160 cfs.
Extremes.--Maximum discharge during year, 3,040 cfs Apr. 24 (gage height, 5.43 ft); min-
mum, 9.2 cfs Sept. 20 (gage height, 1.86 ft). € s
1927-60: Maximum discharge recorded, 9,350 cfs Aug. 9, 1939 {gage height, 8.11 ft),
from rating curve extended above 4,000 cfs; minimum daily, 0.4 cfs Jan. 5, 6, 1940.
Remarks .--Records good except those for periods of ice effect, which are fair.

Revisions (water years).--WSP 894: 1939. WSP 1337: 1933-34(M), 1935.

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr, 12-30)

1.8 7.6 3.5 357
2.0 13 4.0 771
2.3 30 4.5 1,380
2.6 56 5.0 2,120
2.9 95 5.5 2,910
3.1 148
Discharge, in cubic feet per second, water year October 1959 to Septemher 1960
Day Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 86 130 41 35 21 12 14 609 227 66 52 37
2 100 168 iT 3L 2T 12 15 549 193 56 42 32
3 113 109 40 33 20 11 17 492 160 49 33 27
4 95 97 39 32 20 11 20 1,410 133 40 26 22
5 81 80 37 31 19 11 25 1,660 116 33 21 19
[ 74 €9 36 31 18 11 *28 1,080 100 28 20 18
7 83 76 35 30 18 10 3t 88 23 85 17
8 116 80 34 30 17 10 42 500 76 20 46 16
] 533 71 33 29 17 9.9 50 425 67 18 37 14
10 485 78 32 28 17 9.7 66 344 68 15 28 12
11 384 72 31 28 17 9.6 160 294 78 15 2z 12
12 288 65 31 27 16 9.5 398 254 74 15 20 1z
13 227 56 31 27 16 9.5 663 227 66 13 21 11
14 184 52 31 27 *16 9.5 940 208 82 13 13 lo
15 164 48 31 27 16 *9.5| 1,160 188 68 20 12 10
16 344 47 31 27 16 9.5 1,160 176 83 52 *11 9.9
17 338 46 30 26 15 9.5 1,050 168 59 50 10 9.9
18 271 46 29 26 15 9.5 793 156 69 77 11 9.4
19 227 *46 28 26 15 9.5 *751 152 72 66 19 9.4
20 *188 46 26 25 15 9.5 782 274 61 *50 28 *3,2
21 164 46 26 25 15 9.5 804 600 *54 146 21 9.7
22 184 46 26 25 14 9.6 836 627 57 78 18
23 212 45 27 24 14 9.6 869 516 55 43 14 13
24 198 44 28 24 14 9.7 2,250 425 51 30 15 22
25 - 168 43 29 24 13 92.8| 2,260 *351 44 105 34 25
26 156 42 32 24 13 9.9 1,440 271 38 100 109 20
27 152 41 36 23 13 1o\ 1,040 266 35 62 92 17
28 116 41 38 23 12 10 815 237 36 45 73 16
29 106 41 38 11 741 260 95 36 61 15
30 116 41 37 12 722 332 92 639 48 15
31 139 |- e *37 13 277 f--—-—- — 64 39
Total| 6,078 1,850 1,021 837 465 316.8( 19,946| 14,010 2,457 1,497 1,079 482.5
Mean| 196 61.7 32.9 27.0 16.0 10.2 665 452 81.9 4€.3 34.8 16.1
Cfsm 1,401 0.441| 0,235 0.193| 0,114| 0.073 4.75 3.23| 0.585] 0.345( 0.249( 0.115
In. 1.61 0.49 0.27 0.22 0.12 0.08 5.30 3.72 0.65 0.40 0.29 0.13
Calendar year 1959: Max 607 Min 6,7 Mean 105 Cfsm 0.750 In. 10.14
Water year 1959-60: Max 2,260 Min 9.2 Mean 137 Cfsm 0.979 In. 13.28

Peak discharge (base, 1,300 cfs).--Apr. 14 (7 p.m,) 1,340 cfs (4.29 f£t); Apr. 24 (9 p.m.) 3,040 cfs
(5.43 £t); May 5 (1:30 a.m,) 1,860 cfs (4.79 ft).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 10 to Dec. 6, Dec. 11-20, I=c, 22 to Apr, 11.
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155, Second Creek near Aurora, Minn.

Location,--Lat 47°31'25", long 92°11'35", in SWi sec.12, T.58 N., R.15 W., on left bank
.I mile downstream from First Creek, 0.4 mile upstream from mouth, and 2.1 miles east
of Aurora.

Drainage area.--26.3 sq mi.
Records avallable.--March 1955 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 1,410.36 ft above mean sea level, datum of
929 (levels by Erle Mining Co.).

Average discharge.--5 years, 16.7 cfs.

Extremes.--Maximum dlscharge during year, 129 cfs Apr. 25 (gage helght, 4.94 ft); maximum
gage helght, 4.96 ft Mar. 26 (backwater from iceg; minimum daily discharge, 4.0 cfs
Nov. 20-24; minimum gage helght, 3.36 ft Nov. 20.

1955-60; Maximum discharge, 208 cfs Apr. 21, 1957; maximum gage helght, 5.75 ft
Mar. 28, 1957 (backwater from ice); minimum discharge, 1.9 cfs Aug. 3, 1956 (gage
height, 3.18 ft).

Remarks.--Records good except those for periods of ice effect or no gage-helight record,
ch are fair,

Cooperation.--Two dlscharge measurements furnished by Oliver Iran Mining Division, United
E’Eafes Steel Corp.

Rating table, water year 1959-60, except periods of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

3.3 4.4 4.0 36

3.5 8.6 4.5 81

3.7 1g 5.0 136

Discharge, in cubic feet per second, water year October 1959 to September 1950

Day | Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 19| 15 4.6 9.5 9.2 6.4 15 44 71| 13 20 16
2 19 13 4. 8.6 3.2 6.4 15 33 59 12 18 17
3 20| 12 4.9 ¥9.8 8.3 6.4 16 36 48 11 17 14
4 17 11 5.1 9.3 9.3 6.3 17 80 339 10 15 12
5 16 10 5.3 8.0 8.3 6.3 17 104 33 9.0 14 12
6 15 9.5 5.5 3.0 9.3 6.3 18 95 29 8.3 13 11
7 13 8.9 5.7 8.3 9.1 6.2 18 73 27 9.3| 13 11
8 13 8.0 6.0 8.9 8.0 6.2 138 56 24 10 20 12
9 18 7.4 6.3 8.9 8.7 6.2 *20 44 24 9.6 18 16
10 19 6.9 6.5 9.0 9.1 *6.2 20 38 25 9,3 16 15
11 13 6.4 6.8 9.1 9.3 6.2 23 33 28 9.3 14 15
12 13 6.0 7.0 9.2 8.0 6,2 27 28 28 9.6 12 15
13 18 5.7 7.3 9.3 7.9 6.2 51 27 27 11 11 15
14 17 5.4 7.7 3.3 7.0 6.4 76 25 24 8.4 10 14
15 17 4.9 8.0 9.4 *7.0 6.6 76 26 24 10 8.6 14
16 22 4.7 8,2 9.4 7.0 7.0 66 27 24 20 8.3 13
17 23 4.4 8.5 9.5 7.0 7.8 55 26 21 19 ENG 13
18 2z 4.2 8.7 8.5 7.0 *8.5 42 23 26 18 8.6 15
19 19 4.1 8.0 8.5 7.0 9.2 37 az22 24 1s 11 14
20 18 *4,0 9.2 9.5 *7.0 8.7 36 az24 20 13 12 13
21 18 4.0 9.3 9.5 6.9 10 37 a30 16 10 10 12
22 18 4.0 9.5 9.4 6.9 11 *38 a36 139 3.6 10 11
23 18 4.0 9.7 9.4 6.8 11 38 a42 19 9.0 *10 10
24 17 4.0 9.8 9.4 6.8 11 91 a44 20 8.4 11 12
25 *16 4.1/ 10 9.3 6.7 11 123 a36 *17| 33 12 12
26 14 4.2 10 9.3 6.7 11 114 a34 14 26 14 *10
27 13 4.2 10 9.3 6.7 12 95 a40 13 *23 15 8.6
28 12 4.3 9.9 9.3 6.6 12 78 a50 12 24 14 10
29 1z 4.4 9.8 9.2 6.5 12 67 *62 16 22 14 12
30 15 4.5 9.6 8.2 13 55 85 13 24 14 1z
31 18— 9.3 [ 1] S—— 14 [ I PR 23 P S
Total] 522 183.2 242.0 287.9 227.3 264.7 1,400 1,410 784 454.8 410.1 387.6
Mean 16.8 6.44 7.81 9.28 7.84 8.54 46.7 45.5 26,1 14.7 13.2 1z2.9
Cfsm| 0.632| 0.245| 0.297 0.353| 0.298| 0.325 1.78 1.73] 0.992 0.5589) C.502 0,490
In. Q.74 0.27 0,34 0.41 0.32 0.37 1.98 1.99 1.11 0.64 0.58 Q.55
Calendar year 1959: Max 66 Min 2.4 Mean 15.7 Cfsm 0.587 In. 8.07
Water year 1859-60: Max 123 Min 4.0 Mean 18.4 Cfsm 0.684 In. 9.30

Peak discharge (base, 60 cfs).~-Apr. 15 (8 a.m.) 109 cfs (4.77 £t); Apr. 25 (1 a.m.) 125 cfs (4.94
£t); May 5 (2 p.m.S 105 cfs (4.74 ft); May 30 (1 p.m.) 88 cfs (4.57 ft).

* Discharge measurement made on this day.

a No gage-helight record; discharge estimated on basis of weather records and records for Partridge
River near Aurora.

Note.--Stage-discharge relation affected by ice Nov. 4 to Dec. 9, Dec. 11-24, 26-30, Jan. 1-4, 6-27,
Jan. 29 to Feb. 5, Feb. 7, 8, 10-12, Feb., 15 to Mar. 21, Mar. 23 to Apr. 9.
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160. Partridge River near Aurora, Minn,

Location.--Lat 47°31'02", long 92°11'24", in SELSWE sec.12, T.58 N., R.15 W., on right bank
&t upstream side of highway bridge, 1,000 ft downstream from Second Creek, 2% miles east
of Aurora, and 2¢ miles upstream from mouth.

Drainage ares.--156 sq mi.
Récords avallable,--August 1942 to September 1960.

J&ge .--Waver-svage recorder. Datum of gage 1s 1,402.30 ft above mesn sea level, datum of
929. Aug. 5, 1942, to Aug. 25, 1944, staff ga%e and Aug. 26, 1944, to July 1, 1956,
water-stage recorder at site 45 ft downstream at same datum,

Average discharge.--18 years, 127 cfs (adJjusted for storage and diversion).

Extremes.--Maximum discharge durin% year, 828 cfs Apr. 29 (gage height, 4.79 ft); minimum
Ha’ﬂg, 7.0 cfs Feb, 29 to Mar, 12; minimum gage height, 1.45 ft Mar. 22,

1942-60: Meximum discharge, 3,230 cfs May 10, 1950 (gage helght, 7.86 ft); minimum,

3.1 cfs Sept, 22, 23, 1948 (ﬁage height, 0.77 ft).

Remarks,--Records good except those for period of ice effect, which are pior. Flow re%u-
ated at times by storage in off-channel Partridge Reservolr, formerly known as White-
water Lake. Reservoir formed from lske by levees around marsh areas a1d natural outlet,
Availsble capacity, 20,000 acre-ft between elevations 1,410 rt (natural lake level
end 1,440 ft. Storage began Apr. 9, 1955. Storage in reservoir obtained from Colb
Lake during periods of high flow; release from storage returned to Colby Lake to maln-
tain leke elevation during diversion for iron-ore processing. Diversion began Feb. 7,
1956. Some seegaga losses from reservolr bypess statlon.

Coo eration.--Ong ischarge measurement furnished by Oliver Iron Mining D'vision, United‘
Eiafes Steel Corp.

P
Revisions (water years).--WSP 974: 1942, WSP 1307: 1943(M).

Rating table, water year 1959-60, except period of ice effect (gege
height, in feet, and discharge, in cubic feet per second)
Shifting-control method used Sept. 23-30)

l.0 8.3 3.0 130
1.4 1z 3.5 240
1.8 22 4.0 407
2.2 39 4,5 640
2.6 73 5.0 970

Discharge, in cubic feet per second, water year October 1959 to Septemter 1960

pay | oct, Nov, Dec., Jan, Feb. Mar. Apr, May June Julv Aug, | Sept.
1 58 78 25 16 8.4 7.0 10 615 3 40 46 28
z 60 8 25| 1E T4l TO I 542 briy 40 %0 %8
3 58 69 24 15 8,3 7.0 13 407 380 38 32 27
4 58 65 23 15 8,3 7.0 14 468 326 36 32 24
5 54 63 23 14 8.2 7.0 15 590 263 35 35 24
6 51 62 22 14 8.1 7.0 16 662 200 35 35 23
7 ég 59 2z 14 8.1 7.0 18 7%6 133 33 44 23
8 55 21 14 8,0 7.0 2z 742 152 32 41 24
9 58 52 21 14 7.8 7.0 *29 LYY 135 30 43 24
10 56 49 21 14 T.7 *7.0 31 556 125 28 40 22
11 58 46 20 14 7.7 7.0 37 450 124 28 34 23
12 55 43 20 14 7.7 7.0 43 357 111 26 36 22
13 55 40 20 14 7.6 7.1 79 284 100 25 34 22
14 56 38 20 13 7.8 7.1 106 257 95 22 28 21
15 58 36 19 13 7.6 7.1 116 203 ag 21 29 21
16 66 35 19 13 7.6 7.1 104 190 85 38 29 20
17 89 33 19 12 7.6 7.1 86 165 80 35 29 20
18 71 32 19 12 7.6 7.1 73 146 86 33 29 2l
19 73 31 19 1z 7.5 7.1 76 ﬁ% 79 31 30 20
20 74 31 18 11 7.8 7.1 82 72 36 29 18
21 78 30 18 1 7.5 7.1 64 180 85 43 27 17
22 78 31 18 1o 7.5 7.1 *79 229 68 35 28 16
23 79 31 18 10 7.5 7.1 8l 249 65 39 *25 14
24 31 18 8.7 T4 7.1 130 254 60 36 25
25 *76 30 17 2.5 7.3 7.2 208 229 *54 83 26 16
26 76 29 17 9.2 7.2 7.3 257 193 48 48 27 *14
27 75 28 17 9.0 7.1 T.4 403 186 44 *55 27 14
% om b ron @ oam oG o8 o3
7 . [+] 8,1 44
30 74 26 17 8.5 8,5 7%: 303 40 49 25 16
31 ] — 16 8.4 8.1 403 44 ) E—
Total| 2,024 1,279 610 | 375.7| 222,9| 224.5| 4,442| 10,985 4,083| 1,145 980 7
an 85.3 42.6 18.7 1z.1 7.89 7.24 148 354 135 36.9 31.6 20.2
1) +9.6 +2.7 -1.0 =-1l,1] =0,12( -0,01 +107 | +38.9| +10.7[ +19.0 +9,6 -0.8
Adjusted for storage and diversion
Mean 74.9 45,3 18.7 11,0 7.57 7.25 255 393 146 55.9 41.2 19.4
Cfsm 0.480( o0.290| 0.120f 0.071| 0.,049| 0,046 1.63 2.52 0,936] 0,358| 0,264 0.124
In, 0.55 0.32 0,14 0,08 0.08 0,05 1,82 2.90 1.04 0.41 0.30 0.14
Observed AdJusted
Calendar year 1959: Max 451 Min 8.0 Mean 71.7 Mean 84.7 Cfem 0.543 In, 7.37
Water year 1959-60: |Max 809 Min 7.0 Mean 73.7 Mean 89,8 Cfsm 0,576 In., 7.80

* Discharge measurement made on this day.

t+ Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent
in cubic feet per second; furnished by Erie Mi: Co.

Note.--Stage-discharge relation affected by ice Nov. 10 to Apr. 8 (no gage-heigtt record Feb. 24
g:araxl.arg;nr)q"' 11-17; discharge estimated on basis of weather records and records for Second Creek
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165, St. Louls River near Aurora, Minn.

Logcation.--Lat 47°29'30", long 92°14'20", in SWi sec,22, T.58 N., R.15 W., on left bank at
upstream side of highwag bridge, three-quarters of a mile downstream from Pertridge
River and 1% miles south of Aurora.

Drainage area.--312 sq mi,

ecords available.--August 1942 to September 1960.
age . --Water-stage recorder. Datum of gage is 1,371.24 ft above mean sea level, datum of
929, Prior fo Aug. 26, 1944, chain gage at same site and datum.

Average discharge.--18 years, 244 cfs (adjusted for storage and diversion).

Xtremes .--Maximum discharge during year, 1,340 cfs May 6 (gage height, 4.15 ft); minimum,
SE c¢Ts Sept. 23, 27, 28; minimum gage height, 0.77 ft Sept. 23.

1942-60: Maximum discharge, 5,380 cfs Mag 14, 1950 (gage height, 8.37 ft); minimum,

4.0 cfs Oct. 2, 3, 1948 (%a%s height, 0.30 ft).

Remarks.-~Records good except those for periods of ice effect, which are poor. Flow regu-
ated at times by stora%e in off-channel Partridge Reservoir, formerly knowr as White-
water Lake, Reservoir formed from lake by levees around marsh areas and natural outlet
Available capacity, 20,000 acre-ft between elevations 1,410 ft (natural lake level) and
1,440 ft. Stora%e began Apr. 9, 1955, Storage in reservoir obtalned from Colby Lake
during periods of high flow; release from storage returned to Colby Lake to maintain
lake elevation during diversion for iron-ore processing, Diversion began Feb. 7, 1956.
Some seepage losses from reservolr enter above station.

ME%_Q?;%.--TWO dlscharge measurements furnished by Oliver Iron Mining Division, United

ates Steel Corp.

Revisions (water years).--WSP 1837: 1950.

Rating table, water year 1959-60, except perlods of 1lce effect (zage
height, in feet, and diacharge, in cubic feet per second)

0.7 26 3.0 661
1.0 52 4.0 1,240
1.5 124 5.0 2,000
2.0 248

Day | Oct, Nov. Dec, Jan. Feb, Mar, Apr. May June July Acg, Sept.,
1 139 191 95 83 54 48 57 992 734 141 128 66
2 147 188 95 kA *54 48 B9 909 895 143 T2T 68
3 143 178 94 82 54 48 60 82l 642 135 107 85
4 143 166 94 8z 54 47 61 1,040 570 126 101 62
5 137 147 92 az 54 47 62 1,270 482 119 99 57
6 132 146 92 8z 54 46 63 1,330 424 110 101 54
7 130 142 92 8z 53 46 65 393 102 119 52
8 132 140 91 [} 52 45 66 1,270 359 96 11z 52
9 145 138 90 8z 52 s *68 1,130 322 91 112 51
10 149 135 89 81 52 45 74 1,000 311 85 116 48
11 151 132 89 80 51 45 8l 892 304 79 107 46
12 145 129 a8 80 51 45 99 784 276 75 104 45
13 145 128 88 79 51 45 1la8 695 251 70 97 43
14 145 124 87 77 51 46 248 627 232 68 84 42
15 149 121 86 75 51 46 329 570 219 6 82 42
16 174 118 85 72 51 46 322 527 205 112 82 41
17 178 118 84 69 51 46 282 478 191 96 79 41
18 183 112 83 68 51 46 245 440 199 96 79 40
19 188 110 82 67 51 46 229 412 183 93 78 39
20 183 108 66 51 46 199 448 174 121 76 38
21 188 106 8z 65 51 46 208 504 160 147 72 38
22 191 104 83 63 51 46 *238 532 184 137 *69 35
23 194 103 84 62 50 46 272 53 158 130 69 32
24 194 102 84 61 50 46 565 523 *#151 121 68 36
25 *196 100 86 59 50 47 821 491 139 181 69 37
26 196 100 87 57 49 47 832 448 128 154 70 34
27 191 99 88 56 49 48 870 440 116 *158 66 32
28 186 98 88 55 48 *50| 1,100 448 110 156 65 33
29 186 97 88 54 51 1,160 537 3 139 63 *34
30 188 96 85 [ s¢| 1,050 #e39 126 143 60 38
31 h K-h 1 P 84 54 - 55 L% ) 132 -1 FO——
Total| 5,139 3,774 2,717 2,193 1,489 1,458 | 10,013 | 22,837 8,552 3,632 2,714 1,339
Mean 166 126 87.6 70.7 51.3 47.0 334 757.0 285 117 87.5 44.6
(1) +9.6 +2.7 -1,0 -1l.1 -0.1 o +107| +38.8| +10.7( +19.0 +9.6 -0.8
Adjusted, for storage and diversion
Mean 176 129 86.6 69.6 51.2 47.0 441 776 296 136 97.1 43.8
Cfsm 0.564( 0.413| 0,278 0.223| 0.164| 0.151 1.41 2.49| 0,949| 0.436( 0.311] 0,140
In, 0.85 0.46 0,32 0.26 0.18 0.17 1.57 2.87 1.06 0,50 0.36 0.186
Observed T Adjusted
Calendar year 1959: [Max 805 Min 26 Mean 168 Mean 181 Cfsm 0,580 In, 7.86
Water year 1959-80:|Max 1,330 Min 32 Mean 180 Mean 196 Cfsm 0.628 In, 8.56

* Discharge measurement made on this day.

+ Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent
in cublc feet per second; furnished by Erie Mining Co.

Note.--Stage-discharge relation affected by ice Nov, 6-16, Nov. 18 to Apr. 11,
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170. Embarrass River at Embarrass, Minn.

Location.--Iat 47°39'24", long 92°11'51", in NWi sec.25, T.60 N., R.15 W., on left bank
%fidEmbarrass, 30 ft upstream from highway bridge and 100 f't upstream from rallroad
ridge.

Drainage area.--93.8 sq mi.
Records avallable.--August 1942 to September 1960.

Gage .--Water-stage recorder. Datum of gage 1s 1,410.36 ft above mean sea level, datum of
929. Prior to Aug. 28, 1944, chaln gage at same site and datum.

Average discharge.--18 years, 68.3 cfs.

Extremes.--Maximum discharge during year, 376 cfs May 7 (gage helght, 6.07 ft); minimum,
4 cfs Sept. 19; minimum gage height, 0.69 ft Mar. 26, 27, Sept. 19,
1942-60: Maximum discharge, 1,740 cfs May 8, 9, 1950; maximum gags helght, 10,92
ft May 9, 1950; minimum dally discharge, 1.9 cfs Mar. 15-22, 1949; minimum gage helght,
0.67 ft Mar. 20, 21, 1949,

Remarks .--Records gocd except those for perlods of ice effect, which are fair,

Cooperation.--Two discharge measurements furnished by Oliver Iron Mining Division, United
gfafes Steel Corp.

Revisions (water years).--WSP 1307: 1947(M).

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second )
Shifting-control method used May 29 to June 1)

0.68 2.5 1.2 21 3.5 191
N 2.7 1.4 36 4.0 226
.8 4.2 1.6 55 5.0 296
.9 6.8 2.0 85 6.0 370

1.0 10 2.5 124 7.0 466

1.1 15 3.0 159

Discharge, in cubic feet per second, water year October 1959 to Septemver 1960

Day Qct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 43 48 1l 9.3 6.2 4.5 6.7 311 261 16 21 3.8
2 i iz|] I T B3| 45 7.5 =284 265 16 16 1.0
3 43 41 1o 9.0 6.0 4.5 8.2 253 247 16 14 4.2
4 41 36 1c 8.8 6.0 4.5 9.6 267 218 14 12 4.0
S 36 34 10 8.8 6.0 4.2 1¢ 294 187 13 10 3.6
6 34 32 10 8.8 6.2 4.8 12 335 155 11 8.1 3.6
7 32 29 1o 8.8 6.2 4.2 18 ﬂ% 124 10 11 3.4
8 30 28 10 8.8 6.2 4.2 *18 36 98 9.2 18 3.1
9 46 26 1o 8.8 6.2 4,2 1z 334 80 8.1 16 2.7
10 61 24 10 8.9 6.2 4.2 1c 294 79 7.1 12 2.6
11 61 22 9.8 8.9 6.2 4.2 12 250 95 6.8 10 2.7
1z 61 21 9.8 8.9 6.2 4.2 18 214 88 6.2 8.4 2.7
13 59 20 9.7 8.9 6.2 4.2 55 188 75 5.8 7.1 2.8
14 55 18 9.7 8.9 6.2 4.2 120 164 64 5.0] 5.8 2.8
15 55 16 9.7 8.8 6.2 4.2 163 145 58 5.2 5.2 2.8
16 74 15 9.6 8.6 *5.8 4.2 169 131 50 14 4.5 2.8
17 89 15 9.6 8.5 5.5 4.2 161 118 46 z2 4.2 2.8
18 81 14 9.5 8.2 5.5 4.2 146 103 45 6 *4.2 2.8
19 73 14 9.3 8.0 5.5 4.2 129 92 47 9 4.2 2,5
20 67 13 9.2 7.8 5.5 4.2 118 99 40| 75 4.5 2.5
2l 61 13 9.1 7.8 5.5 4.2 ¥119 166 34 a1 4.5 2.6
22 59 13 8.9 7.8 5.5 4.2 1z0 197 36 *19 4.0 2.6
23 65 13 8.7§ 7.4 5.2 4.2 122 194 36 16 3.6 *2.7
24 68 14 8.8 7.1 5.2 4.2 193 178 *35 14 3.6 2.8
25 63 14 8.9 8.8 5.2 4.2 270 162 30 19 4.0 2.9
26 *59 13 9.2 6.5 5.0 4.2 304 144 26 31 5.2 2.9
27 55 12 9.4! 6.2 4.8 5.8 336 141 24 26 5.2 2.8
28 50 12 9.5 6.2 4.8 *5,2 350 141 20 19 5.2 2.9
29 47 12 9.6 6.2 5.5 347 174 19 17 5.0 3.0
30 50 11, 9.6 6.9 5.7 333 *212 17 22 4.2 3.4
31 Blj----—--- 9.5 6. -3 R 241 26 4.0 ____
Total] 1,709 635 299.1 248.8 165.9] 139.0|3,697.0| 6,563 2,599| 495.4 244.7 90.8
Mean 55,1 21.2 9.65 8,03 5.72 4,48 123 212 6.6 16.0 7.89 3.03
Cfem| 0.587 0.226 0.103] ©0.086/ ©.061 0.048 1,31 2,26 0,923 0,171 0,084 0.032
In. 0.68 0,25 0.12 0,10 0.07 0.06 1.47 2,60 1.03 0.20 0.10] 0.04
Calendar year 1959: Max 222 Min 2.8 Mean 42.4 Cfam ©.452 In. 6.13
Water year 1959-60: Max 371 Min 2.5 Mean 46.1 cfsm ©0.491 In. 6.72

* Discharge measurement made on thls day.
Note.--Stage-discharge relation affected by ice Nov. 5, 6, Nov, 10 to Jan. 19, Mar, 22, 24, 25,
Mar, 29 to Apr. 3.
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180. Embarrass River near McKinley, Minn.

Location.--Lat 47°27'10", long 92°23'00", In NWi sec.4, T.57 N., R.16 W., on left bank
40 1t upstream from highway bridge, 0.9 mile downstream from outlet of Esqua~sma Lake,
and 4% miles southeast of McKinley.

Drainage area.--171 sq mi.
Records available.--October 1953 to September 1960.

Gageéés\iater-stage recorder. Datum of gage is 1,338.65 ft above mean sea level, datum of

Average discharge.--7 years, 109 cfs.

Extremes.--Maximum discharge during year, 580 cfs May 5 (gage helght, 8.42 ft); minimum,
cfs Oct. 8 (gage helght, 2.75 Tt).
1953-60: Maximum discharge, 1,690 cfs Apr. 20, 1954 (gage height, 11.72 ft); mini-
mum, 11 cfs Sept. 7, 1955; minimum gage height, 2.66 ft June 26, 59.

Remarks.--Records good except those for periods of ice effect, which are poor.

Cooperation.--One discharge measurement furnished by Oliver Iron Mining Division, United
gEafes Steel Corp.

Rating tables, water year 1959-60, except periods of ice effect (gs.ge
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 9-11)

Oct. 1 to Apr. 8 Apr. 9 to Sept. 30
2.7 13 3.1 30
3.0 24 3.5 €0
3.5 54 4.0 103
4.0 95 6.0 308
6.0 308 9.0 872
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 214 100 41 32 28 26 a39 539 451 83 64 51
2 234 95 40 a32 28 25 a4l S41 448 84 62 59
3 222 90 39 33 28 25 a48 540 451 80 57 84
4 157 90 38 33 28 25 asC 560 451 76 56 62
5 134 86 38 33 29 25 ab9 576 446 72 64 56
8 107 78 37 33 29 25 a6s 574 428 68 65 53
7 88 77 36 33 29 25 a6 565 404 63 92 48
8 48 75 36 33 29 25 a69 554 371 61 88 49
9 19 73 36 34 29 25 *71 548 333 58 77 54
10 20 71 36 34 29 25 67 544 316 56 73 44
11 31 69 35 34 29 25 71 536 285 56 87 42
12 38 69 35 34 *29 26 76 522 252 53 81 40
13 42 63 35 33 29 26 115 503 230 49 56 38
14 .58 60 35 33 29 26 156 477 213 45 53 37
15 75 57 34 33 29 26 182 448 202 57 49 36
16 104 55 34 33 29 26 201 418 186 108 46 33
17 lo8 53 34 33 29 26 222 387 169 4 45 34
18 110 s2 33 33 29 26 236 356 167 84 47 33
19 111 51 33 32 29 26 251 331 158 72 *49 32
20 118 50 32 32 28 26 265 320 146 64 46 32
21 116 50 32 32 28 26 275 327 136 58 45 32
22 121 48 32 32 28 26 284 321 137 57 45 32
23 127 49 32 31 28 28 293 316 137 56 42 30
24 127 49 32 31 27 27 341 315 132 53 40 32
25 120 49 32 31 27 28 402 312 *122 91 44 32
26 *118 48 33 29 437 191 114 87 46 31
27 113 46 33 30 *468 230 108 *75 45 31
28 109 46 34 31 493 314 105 70 48 32
29 1lo8 45 34 33 514 382 101 69 41 *33
30 los 43 34 34 529 *454 93 72 41 32
31 104 oo - 33 a36) ————-- 456 - - — 66 40 ________
Total] 3,307 1,887 1,078 836| 6,393 13,457| 7,292 2,137 1,691 1,214
Mean| 107 62.9 34.8 27.0 213 434 243 68.9 £4.5 40.5
Cfsm| 0.626 0.368 0.204 0.158 1.25 2.54 1.42 0,403 0.319 0.237
In. 0,72 0.41 0.23 0.18 1.39 2.93 1.58 0.46 C.37 0.26

Calendar year 1959: Max 352 Min 13 Mean 89.8 Cfsm 0.525 In, 7.11
Water year 1959-80: Max 576 Min 19 Mean 112 Cfsm 0.655 1In.

Discharge measurement made on this day.
a No gage-height record; discharge estimated on basis of weather records and records fcr Stony
River near Isabella.
N:I:e.--stage-discharge relation affected by ice Nov. 16-18, 25, Dec. 6-8, 19-30, Jan. 3-12, Jan. 15
to r. 30.
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190. West Two River near Iron Junction, Minn.

Location.~-Lat 47°24'05", long 92°42'10", in SWisw sec.24, T7.57 N., R.19 W., on right
bank 40 ft upstream from bridge on State Highway 216, 5 mlles southwest of Iron Junctim,
and 9% miles upstream from St. Louis River.

Drailnage area.--68.4 sq mi.
Records available.--October 1953 to September 1960.

Gage .-~Water-stage recorder. Datum of gage 1s 1,322.05 f't above mean sea level, datum of
929 (Minnesota Highway Department bench mark).

Average discharge.--7 years, 45.0 cfs. -

Extremes.--Maximum discharge during gear 532 cfs Apr. 15 (gage height, 8.0l ft); minimum,
ofs July 14 (gage height, 2.35 ft).
1953-60: Maximum discharge, 916 cfs Apr. 17, 1954 (gage height, 9.85 ft); minimum
daily, 3.0 cfs Jan. 22 to Feb. 6, 1957; minimum gage height, that of July 14, 1960.

Remarks,--Records good except those for period of ice effect, which are poor.
Coogeration.'-One discharge measurement furnished by Oliver Iron Mining Division, United
ates Steel Corp.

Rating table, water year 1959-60, except period of ice effect (sage
height, in feet, and discharge, in cubic feet per second)

2.3 3.7 4.0 1lo
2.4 6.0 6.0 278
2.8 1ls 8.0 §30
3.0 42

Discharge, in cubic feet per second, water year October 1959 to Septerber 1960

Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 30 27 18 iz 7.7 7.0 8.9 114 387{ 18 20 19
2 28 26 5| Iz 7.6 7.0 8.8 a8 Z65| 14 3 51
3 27 23 18] 12 7.5 7.0 10 73 168 12 16 86
: 28 23 15| 12 7.4 7.0 11 181 114 8.2 15
5 24 23 18| 12 7.2 7.0 13 262 80 7.5 13 46
I 22 22 15 12 7.0 7.0 16 309 80 6.9 13 38
7 21 22 15| 11 6.9 7.0 20 236 49 6.4/ 15 31
8 21 15 11 8.9 7.0 26 156 34 6.0 21 27
9 *30 20 15 11 6.9 7.0 33 106 35 8.0 22 24
10 39 20 14 11 7.0 7.0| 40 79 39 6.0} 19 21
11 46 19 14 1o 7.0 7.0| *64 61 46 6.0 17 20
12 46 18 14 10 7.0 7.0 100 50 42 5.8 15 19
13 42 18 14 10 7.0 7.1| 210 42 33 5.3 13 18
14 39 17 4] 10 7.0 7.1] *357 35 28 5.1 12 16
15 38 17 14 9.7 7.0 T.1| 514 31 25 B3 10 15
16 80 17 14 9.5 7.0 7.1| 482 28 22 22 9.9 14
17 80 18 1 9.4 7.0 7.1 318 26 19 37 9 14
18 ™ 15 14 9.2 7.0 7.1 213 24 19 34 1 13
19 65 16 14 9.1 7.0 7.1 143 % 19 28 15 13
20 54 18 13 8.9 7.0 7.1 119 18 26 16 »13
21 45 16 13 8.8 7.0 7.1| 118 50 16| 21 16 12
22 43 18 13 8.7 7.0 7.1 114 59 T8 18 13 11
23 45 16 13 8.5 *7.0 7.1| 106 51 23 15 12
24 46 17 13 8,3 7.0 7.1| 238 39 48 13 *13 12
25 42 17 13 8.2 7.0 7.1| 404 30 45 36 15 12
26 37 16 13 8.0 7.0 7.1| 497 27 34| 67 18 12
27 34 16 13 8.0 7.0 7.1 *408 35 28| #33 18 12
28 32 18 13 8.0 7.0 7.2| 266 41 *24| 41 17 1z
29 30 18 13 7.9{___ 7.0 7.5| 197 114 21| 31 15 12
20 29 16 13 7.9 - 7.5| 151 293 18 27 14 1
31 28 13 1.8 — 1.7 .| *387 23 b
Total| 1,228 559 4%2| 301.9| 205,1] 220.2(5,199,8( 3,039 1,779| 617.3] 467.3 681
Mean| 39.6 18,6 13.9 9,74 7.07{ 7,10 173 98.0 59.3 19,9 15.1 22,7
cfsm| 0,579 0,272 0.203| 0.142| 0,103/ 0,104| 2.58 1.43| 0.867| 0.291| 0.221| 0,332
In. 0.67| 0.30| o0.23] 0,18 0,11} 0,12 2.83 1.65 0.97| o0.34] 0.28] 0.37
Calendar year 1959: Max 374 Min 7.2 Mean 41.7 Cfam 0.610 1In. 8.27
Water year 1959-60: Max 514 Min 5.1 Mean 40,2 Cfam 0.588 1In., 8.00

* Discharge measurement made on this day.
Note.--Stage~-discharge relation affected by ice Nov. 5 to Apr. 13,
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195, East Swan River near Tolvola, Minn.

Location.--Lat 47°16'55", long 92°50'05", in NEENE} sec.2, T.55 N., R.20 W., on left bank
350 It downstream from bridge on St. Louis County Road 442, 4.8 mileg upstream from
confluence with West Swan River, 8 mlles northwest of Toivola, and 8f miles upstream
from St. Louls River.

Drainage area.--112 sq mi.
Records available.--September 1953 to September 1960.

Gageéégwner-stage recorder. Datum of gage 1s 1,260.46 ft above mean sea level, datum of

Average discharge.--7 years, 89.8 cfs.

Extremes.--Maximum discharge during year, 949 cfs May 30 (gage height, 14.11 £3); minimum
dally, 22 cfs Feb. 5 to Mar. 25; minimum gage height, 3.41 ft July 15, 24.
1953-60: Maximum discharge, 1,690 cfs Apr. 15, 1956 (gage height, 17.94 ft); max-
imum gage height, 18.45 ft Apr. 12, 1954 (backwater from ice); minimum daily discharge,
13 cfs Jan. 28 to Feb. 3, 1955; minimum gage height, 3.24 ft Nov. 10, 1954,
{éootti; in May 1950 reached a stage of about 20.0 ft, from information by local
residents.

Remarks .--Records good except those for periods of ice effect or no gage-height record,
ch are poor.

Cooperation.--One discharge measurement furnished by Oliver Iron Mining Division, United
Bfafes Steel Corp.

Rating tables, water year 1959-60, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Sept. 22-30)

Oct. 1 to Apr. 14,

June 6 to Sept. 30 Apr. 15 to June 5

3.4 24 5.0 88 4.9 76 8.0 320
3.8 27 6.0 145 6.1 86 10,0 482
3.7 32 8,0 284 5.5 108 14,0 835
4.0 43 6,0 141
Discharge, in cublc feet per second, water year October 1959 to September 1860
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Ag. Sept.
1 72 18] 40 32 23 22 30 240 *591 58 34 33
2 67 70 0 32 2z 33 202 ii0 70 32 124
3 74 66 40 31 23 22 36 178 338 68 30 198
4 70 ] 40 31 z3 22 40 401 261 57 30 144
5 63 62 39 30 22 22 45 637 206 439 31 g6
6 59 60 38 30 22 22 52 633 162 45 31 76
7 57 58 38 29 22 22 61 381 156 42 62 62
8 56 56 38 28 22 22 75 283 120 39 125 53
9 *88 54 38 27 22 2 88 218 100 36 157 48
10 116 52 37 27 22 22 *132 181 lo2 34 104 46
11 128 50 37 27 22 22 170 150 140 33 73 41
12 121 48 37 27 22 2z 250 130 130 31 56 40
13 104 46 37 27 22 22 370 117 110 30 46 40
14 92 45 37 27 22 22 *890 lo7 90 27 38 38
15 90 44 37 26 22 22 840 1ol 77 25| 34 36
is 138 43 37 26 22 22 604 90 70 45 33 36
17 189 41 37 26 *22 22 478 84 63 55 32 35
18 152 41 36 25 22 22 302 18] 58 42 35 37
19 128 41 36 25 22 44 217 79 54 36 39 38
20 106 41 36 25 22 22 20l 97 50! 32 40 38
21 92 41 35 24 2z 22 212 188 55 30 39 34
22 93 42 34 24 22 22 211 193 150 28 37 35
23 116 42 34 24 22 22 202 151 285 26 34 35
24 113 42 33 23 22 22 449 115 315 26 32 35
25 102 42 33 22 22 *804 97 280 48 *37 43
26 gl 41 33 23 713 87 200 15 39 41
27 a8 49| 33 23 543 161 150 *58 36 36
28 76 40 33 24 451 178 115 49 34 *33
29 72 40 33 25 358 366 *76 4] 34
30 73 40 33 26 288 871 64 41 32 35
31 T8 -—-=--- 33 28| 860 37 - 2 )
Total| 2,942 1,468 1,122 699 8,953| 7,554| 5,016] 1,313[ 1,447 1,627
Mean| 94.9 48,9 . 22,5 298 244 167 42,4 46,7 54,2
Cfam| 0.847 0,437 0.323 0.201 2.68 2.18 1.49 0.379 0.41 0.484
In. 0.98 0.48 0.37 0.23 2,97 2.51 1.87 0.44 0,48 0.54
Calendar year 1859: Max 783 Mean 87.3 Cfsm 0,779 In., 10.53
Water year 1959-60: Max 871 Mean 91.8 Cfsm 0.820 In. 11.16

Peak discharge (base, 400 cfs),--Apr. 15 (7 a.m.) 910 cfs (13.81 ft); Apr. 25 (6 p.m,) 857 cfs
(13.40 £t); May 5 (4:30 p.m.) 669 ofs (11,81 £); May 30 (11 p.m.) 948 ofs (14.11 ft).

* Discharge measurement made on this day.

ote.--Stage-discharge relation affected by ice Nov. 6 to Apr. 15. No gage-height record June 88
discharge estimated on basis of weather records and records for Swan River near Toivola and West Two
River near Iron Junction.

614214 O =61 -3
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200. Swan River near Toivola, Minn.

Locatlon.~-Iat 47°15'02", long 92°48'36", in NEENEL sec.13, T.55 N., R.20 W., on left
at upstream side of bridge on St. Louis County Highway 5, 0.4 mile downstream
from confluence of East Swan and West Swan Rivers, 33 miles upstream from mouth, and
52 miles north of Toivola.

Drainage area.--254 sq mi.
Records available.--October 1952 to September 1960.

Gage .--Water-stage recorder. Datum of gage is 1,251.78 ft above mean sea level, datum of
9

Average discharge.--8 years, 175 cfs.

Extremes.--Maximum discharge during year, 1,610 cfs May 30 (gage helght, 11.81 ft); min-
Tmum daily, 32 cfs Feb, 10-25.

1952-60: Maximum discharge, 2,980 cfs Apr. 13, 1954 (gage height, 17.17 ft, back-

water from ice); minimum, 20 cfs Nov. 13, 1952, Jan. 5 to Feb. 5, 1957; minlmum gage
height, 2.33 ft July 26, 1954.

Remarks .--Records good except those for periods of ice effect, which are falr, and those
Tor periods of no gage-height record, which are poor.

Cooperation.--One dlscharge measurement furnished by Oliver Iron Mining Division, Unlted
gfafes Steel Corp.

Rating table, water year 1959-60, except periocds of ice effect (gqse
height, in feet, and discharge, in cublic feet per second)

2.4 27 6.0 440
2.6 40 2.0 9285
3.0 71 12.0 1,650
4.0 180

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 113 134 82 49 34 33 0 533| *1,260 90 47 54
2 110 125 62 18 31 33 55? 443| T,020 100 45 143
3 Tis 116 62 47 34 33 b62 390 az8 100 44 248
4 111 114 60 46 34 33 p72 755 572 89 45 192
5 110 110 60 45 34 33 b84| 1,110 426 75 48 130
6 111 105 60 44 33 33 b100| 1,040 345 67 48 103
7 111 100 58 44 33 33 b120 843 293 63 63 87
8 111 95 58 42 33 33 bl60 697 252 59 186 72
9 *126 90 58 42 33 33 b230 540 216 54 233 62
10 175 87 56 41 32 33| *b320 422 222 55 187 58
11 196 a3 56 40 32 33 b302 361 313 53 113 53
12 194 80 56 40 32 33 280 317 283 52 86 50
13 176 76 56 40 32 33 bdd3 278 229 45 67 50
14 156 74 56 39 32 33|  *b94s 252 188 40 55 48
15 149 71 56 39 32 33| bl,220 233 162 37 49 47
16 206 69 56 39 32 33 979 214 140 85 45 47
17 271 66 56 38 *H32 33 817 197 125 80 43 44
18 256 65 55 38 32 33 827 184 117 65 44 46
19 216 64 55 37 32 33 484 178| 107 54 51 47
20 187 63 54 36 32 33 408 206 100 47 53 48
21 163 63 53 36 52 33 412 352 95 42 51 44
22 158 64 52 36 32 33 413 391 92 40 43 45
23 190 65 51 35 32 33 406 352 157 38 41 46
24 192 65 51 35 32 832 295 458 45 40 46
25 178 65 51 35 32 34| 1,340 230 476 85 *47 52
26 158 63 51 1,340 214 391 100 49 55
27 145 62 50 *1,160 317 284 *83 50 50
28 132 82| 50 1,020 334 222 70 45 *#45
29 124 62 49/ 828 668 *185 60 43 44
30 125 62 49 660| 1,540 125 55 40 45
31 136 - 49| B4l _f 4Bl 1,540 oo 52 39l
Total| 4,900 2,420 1,708 16,168[ 15,426] 9,683 1,960 2,018[ 2,101
Mean 158 80,7 55,1 34, 539 498 323 3.2 65.1 70.0
Cfsm| 0.622| 0,318/ 0,217 0.155] 0.128] 0,135 2,12 1.96 1.27| 0.249| 0.256 0.276,
In. 0.72 0.35 0.25 0.18 0.14 0.16 2,37 2.26 1.42 0.29 0,30 0.31
Calendar year 1959: Max 1,400 Min 30 Mean 159 Cfem 0,626 In. 8,51
Water year 1959-60: Max 1,540 Min 32 Mean 163 Cfsm 0.642 In. 8.75

Peak discharge Sbase, 900 cfs).--Apr. 15 (1 p.m.) 1,290 cfs (10,40 ft); Apr. 26 (12:30 a.m.) 1,420
cfs (11.00 ft); May 5 (7 p.m.) 1,140 cfs (9.75 ft); May 30 (11:30 p.m.) 1,610 cfs (11,81 ft).

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.--No gage-height record Nov., 5-19, Nov. 21 to Feb, 16, Feb, 18 to Apr. 2, June 16-22, June 30
to July 26, July 28 to Aug. 6, Aug. 16, 17, 23, 24, 28-30, Sept. 1, 5-8; diecharze estimated on
?&siziot‘ weather records and records for East Swan River near Toivola or West Two River near Iron
unetion.
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240, St. Louis River at Scanlon, Minn.

Location.--Lat 46°42'12", long 92°25'07", in NWi sec.30, T.49 N., R.16 W., on right bank
25 Tt downstream from lower bridge on U. S. Highway 61 at Scanlon, 0.6 mile downstream
from Minnesota Power & Light Co. powerplant, 3 miles upstream from Thomson Reservolir,
and 3.2 miles upstream from Midway River.

Drainage area.--3,430 sq mi, approximately.

Records available.--January 1908 to September 1960. Monthly discharge only for some
periods, published in WSP 1307, Published as "near Thomson" 1908-50.

Gage.--Water-stage recorder. Datum of gage is 1,101.23 ft above mean sea level, datum of
1929, Oct. 5, 1909, to Sept. 5, 1914, chain gage 3 miles downstream and 50 ft below
powerplant at datum about 420 ft lower. Sept. 6, 1914, to Aug. 4, 1953, powerplant
record at Thomson hydroelectric plant.

Average discharge.--52 years, 2,202 cfs {unadjusted).

Extremes.--Maximum discharge during year, 16,500 cfs Apr. 26 (gage height, 9.41 ft); min-
mum, 439 cfs Sept. 28 (gage helght, 2.38 ft).
1908-60: Maximum daily discharge, 37,900 cfs May 9, 1950; maximum gage height,
15.8 ft Maga9, 1950, from Minnesota Highway Department {discharge uncertaln); minimum
daily discharge, 109 cfs Feb. 7, 1924.

Remarks.--Records good. Diurnal fluctuation caused by powerplant upstream. Flow regu-
Tated by Whiteface Reservolr and Boulder, Island, Rice and Fish Lakes (comtined
capacity, 332,160 acre-ft).

Revisions (water years).--WSP 1337: 1911-12.

Rating table, water year 1959-50, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

2.7 670 5.0 5,850
3.0 940 6.0 5,940
3.5 1,500 8.0 11,800
4.0 2,220 10.0 18, 600
Discharge, in cubic feet per second, water year October 195¢ to September 1930
Day | oct. Nov. Dec. Jan, Peb. Mar. Apr. May June July Aug, Sept.
1 1,450 1,560 850 1,170 1,180 1,140 1,200| 8,410 (*10,800| 1,39 791 1,000
2 1,380 1,570 830 1,280 1,210 1,180 | 1,520 7,050 | ~ 9,370 1,280 809 1,090
3 1,410 I,520| 1,000| 1,360| 1,170| 1,170| 1,230| 6,2%]| 8,320| 1,410 782 | 2,880
4 1,440| 1,360| 1,380| 1,200 1,120| 1,140| 1,260 | 10,200] 7,130} 1,620 902 2,330
5 1,500( 1,330| 1,350 1,050 1,230 1,100| 1,290 15,000 5,890 1,520 290 1,820
6 1,340 1,120 1,400 1,080 1,200 1,080 | 1,480 | 14,400| 4,950 1,480 970| 1,390
7 1,270 930 1,4801 1,210 1,140 1,110| 1,780 12,500| 4,010 1,450 990| 1,180
8 1,280 960 1,570 1,330 | *1,100( 1,100| 1,880 10,800| 3,390 1,450 1,090 950
9 1,380 1,060 1,560 1,190 1,100| 1,080 | 1,740 9,160 3,190 1,410 1,410 883
10 1,410 1,290 1,550| 1,290 1,130 1,110 1,6l0| 7,630| 2,830 1,290 1,290 730
11 1,650 1,300 1,550 1,390 1,120 1,140 1,470 6,520 2,750 1,230 1,100 704
12 1,870 930 1,560 1,410 1,020| 1,120| 1,380| B5,590| 2,820| 1,280 960 738
13 1,610 940 1,560 ( 1,420 » 1,210 2,170 | 4,930 2,560 1,210 827 864
14 1,550 850 1,560 1,330 1,060 1,160 4,710 4,550 2,250 1,140 678 764
15 1,410 770} 1,560 1,350 1,060 | *#1,120 | *5,860 3,990{ 2,040| 1,140 874 902
16 1,410 8l0{ 1,560| 1,280 1,100| 1,130 5,920 | 3,700 1,760 1,330 1,100 80¢
17 1,710 *770¢ 1,560| 1,290 1,130 1,180 4,850 | 3,390| 4,620 1,410 1,080 gég
18 2,080 760! 1,600 1,280 1,160 1,200 1,840 1,070
1o | #1;986| ©40| 1,550| 1,350| 1,080 1,190 10626| 1,080 791
20 1,840 940 1,470| 1,290 1,030 1,220 1,350 1,040 791
21 1,670 900| 1,480 | 1,210 1,070| 1,220 1,180 960 730
22 1,610 850 1,470 1,240 1,180 1,080 1,180 930 827
23 1,620 910 1,450 1,180 1,080 1,070 1,060 902 791
24 1,810 920 1,480| 1,180 1,050 1,060 970 892 704
25 1,780 860 1,510 1,230 1,070 1,040 912 960 809
26 1,680 840 1,570 1,230 1,100 1,070 970
27 1,680 860 1,640 1,140 1,140 1,040 1,050
28 1,560 850 1,800 1,120 1,160 1,100 *1,200
29 1,410 780| #I}510| 1,180| 1,180| 1,170 1,120
30 1,480 800 1%400 1,210 1,290 990
31 1,570 .- 1,340 1,140 1,900 836
Total| 48,640 30,180( 45,210 | 38,610| 32,390 35,930 [149,280 [209,490 {101,360 | 39,318
Mean| 1,569 1,006 1,458 1,245 1,117 1,159 4,976 6,758 3,379 1,268
(1) +438 +14} -1,100 -821 -669 -761 | +2,088 | +1,880 +136 -15
AdJusted for change in reservoir contents
Mean 2,007] 1,020 358 424 448 378 7,064 8,618 3,515 1,253 550 739
Cfsm| 0.585| 0.297| 0,104 O0.124 0.131]| 0.110 2.06 2.51 1.02 0.365| 0.160| 0.215
In, 0.67 0.33 0.12 0.14 0.14 0.13 2.30 2.90 1.14 0.42 0.18 0.24
Observed AdJusted
Calendar year 1959:|Max 13,800 Min 746 Mean 1,874 Mean 1,860 Cfsm 0.527 In, 7.15
Water year 1959-60: |Max 15,600 Min 678 Mean 2,159 Mean 2,199 Cfsm 0,641In. 8.71

* Discharge measurement made on this day.

+ Change in contents, equivalent in cubic feet per second, in Whiteface Reservoir and Boulder,
Island, Rice, and Fish lakes; records furnished by Minnesota Power and Light Co.

Note.--Stage-discharge relation affected by ice Nov. 12 to Dec. 3.
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245, Amnicon Lake near South Range, Wis.

Location.--Lat 46°29100", long 92°04105", in sec.12, T.46 N., R.14 W., in northwest corner
of lake, 15 mlles southwest of South Range.

Drainage area.--5 sq ml, approximately.

Records available.--August 1936 to September 1960 (fragmentary).

Gage.--Staff gage, Datum of gage 1s 1,188.00 ft above mean sea level (State Highway Com-
mission levels). Gage readings have been reduced to elevations above mean sea level.

Extremes.--Maximum elevation observed during year, 1,197.45 ft Apr. 30; winlmum observed,

1,196.34 ft Aug. 4

1936-60: Maximum elevation observed, 1,199.32 ft May 9, 1950; minimum observed,
1,195.82 ft Oct. 28, 1948.

Remarks,--Lake has natural outlet.

Revislons (water years).--WSP 854:

Lake was 1lce covered Nov. 8 to Apr. 20.

1937.

Elevation, in feet, water year October 1959 To Sepfember 1960

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

1 - - - - - - 6.38 -

2 - - - 7.39 - - - -

3 6.96 - - - - - - 6.48

4 - 6.78 - - 6.98 | 6.70 | 6.34 -

5 - - - 7.43 - - - -

6 - - - - - - - 6.46

7 6.96 | 6.76 - 7.33 - 6.70 - -

8 - - - - - - -

9 - - - - 6.92 - - -
10 6.96 - - - - - - 6.44
11 - 6.74 - - - - 6.40 | 6.42
12 - - - 7.19 - - - -
13 - - - - - - - -
14 6.96 - - 7.14 - - - -
15 - - - - 6.78 - - 6.40
16 - - 6.62 - 7.10 - 6.62 - 6.38
17 6.96 - - - - - 6.40 -
18 - - - 7.00 6.72 - - -
1 - - - - - - - 6.36
20 - - - - 6.72 | 6.56 | 6.38 -
21 6.94 - - 7.08 - - -
22 - - - - - 6.56 - 6.36
23 - - - - - - 6.36 -
24 6.92 - 7.25 - 6.78 - - -
25 - - - 7.06 - - - -
26 - - - - - - 6.44 -
27 - - 7.41 - - 6.50 - -
28 6.86 - - 7.02 - - - 6.38
29 - - - - 6.62 - - -
30 = - 7.45 7.08 - 6.42 6.48 -
31 6.80 | ____| e e e e L S | - O .

Note.--Add 1,190 ft to obtain elevation above mean sea level.
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255. Bols Brule River at Brule, Wis.

Location.--lat 46°32'15", long 91°35'45", in NW3SWi sec.23, T.47 N., R.10 W., or right bank
.4 mlles southwest of Brule Post Office, 1.4 miles downstream from Nebagamor Creek, and
1.7 miles upstream from Little Brule River,

Drainage area.--113 sq mi.

Records avallable.--October 1942 to September 1960. Prior to January 1943 monttly
scharge only, published 1n WSP 1307.

Gage.~--Chain gage read once dally supplemented by recorder record in summer., Datum of
gage 1s 948.49 ft above mean sea level, datum of 1929,

Average discharge.~--18 years, 173 cfs.

Extremes.--Maximum discharge during year, 1,020 cfs Apr. 23 (gage height, 4,20 ft, from
graph based on gage readings); minimum deily, 110 cfs Feb, 10-14, Feb. 21 to Mar. 14,
1942-60: Maximum discharge, 1,520 c¢fs June 5, 1944 (gage helght, 5.2 ft, from graph
based on gage readings), from rating curve extended above 750 c¢fs; minimum ot=erved,
67 cfs Mar. 13, 1943.

Remarks .--Records good except those for perlods of ice effect, which are fair,
Revisions (water years).--WSP 1207: Drainage area. WSP 1337: 1943(M), 1944, 1945-50(M).

Rating tubie, water year 1959-60, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

1.4 111 2.4 322
1.8 140 2.8 440
1.8 175 3.2 580
2.0 219 4.0 923
2.2 289

Discharge, in cubic feet per second, water year October 1959 to September 1960

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

1 150 148 120 135 115 110 140 400 2 146 119 150
2 153 125 125 135 120 110 137 370 ] 143
3 175 143 131 130 120 110 138 347 264 144
n 170 140 131 130 120 110 140 388 219 145
5 184 137 131 125 120 1lo 146 376 201 138
8 156 140 125 125 120 110 160 356 196 132
7 150 140 125 125 120 110 171 528 183 132
8 150 140 125 125 115 110 188 306 179 130
3 160 140 125 125 115 1lo 188 274 171 130
10 160 140 128 125 110 110 201 264 175 126
1 153 | %132 131 125 110 110 210 243 183 126
1z 150 125 131 125 110 110 229 | %231 1 126
13 146 120 131 130 110 110 391 224 167 124
14 140 120 131 | 135 110 110 428 214 164 | *124
15 143 120 128 135 115 115 367 205 160 124
16 146 120 131 130 115 | *122 344 201 153 137
17 146 120 119 130 115 125 311 196 150 136
18 143 120 125 115 122 272 192 153 134
19 143 120 115 120 115 122 261 188 153 1286
20 140 120 115 120 115 117 251 210 146 124
248 248 143 124
236 298 146 121
580 290 153 121
854 259 205 121
528 229 190 121
210 175 126
229 160 121
224 160 118
224 160 121
300 150 122
300 121
9,705 | 8,324 | 5,373 | 3,984
324 269 179 129
2.87| 2.38| 1.s8| 1.14
3,09 | 2.7¢| 1.77| 1.3

Calendar year 1959: Max 303 Min 103 Mean 143 Cfsm 1,27 In. 17.13
Water year 1959-60: Max 854 Min 110 Mean 161 Cfsm 1,42 In. 19,43

* Discharge measurement made on this day.

Note.--Stage-dlscharge relation affected by ice Nov. 6 to Dec. 2, Dec. 6-8, 12, 13, 18-27, Dec. 29
to Man 15, Mar, 25 (no gafe heights Nov. 7, 8, Dec, 6, 12, 13, 19, 20, 25-27, Dec. 31 to Jan. 3,
Jen. 9, 10, 18, 17, 30, 31, Feb. 6, 7, 14, 20, 21, 27, 28).
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270. Bad River near Odanah, Wis.

Location.--Lat 46°29'15", long 90°41'45", in SEY sec.2, T.46 N., R.3 W., at downstream
end of center pler of Elm Hoist Bridge, 5.0 miles downstream from Potato River,
8.5 miles south of Odanah, and 23 miles from mouth.

Drainage area.--611 sq mi.

Records available.--July 1914 to December 1922, May 1948 to September 1960. Monthly dis-
charge only for some periods, published in WSP 1307.

Gage .--Wire-weight gage. Altitude of gage 18 680 ft (from river-profile map). May 17,
1948, to Nov. 6, 1959, water-stage recorder at same site and datum. Prior to Nov. 11,
1922, water-stage recorder at site 2 miles downstream at different datm.

Average discharge.--20 years (1914-22, 1948-60), 622 cfs.

Extremes.--Maximum discharge during year, 27,700 cfs Apr. 24 (gage height, 21.7 ft, from
floodmark), from rating curve extended above 12,000 cfs and comparison with contracted-
opening measurement of peak flow (45,600 cfs) at Odanah, drainage area 970 sq mi,
approximately; minimum daily, 100 cfs Aug. 17, 18,

1914-22, 1948-60: Maximum discharge, that of Apr. 24, 1960; minimum, 50 cfs Nov. 29,
1948 (gage helght, 2.02 ft).

Flood of June 24, 1948, reached a stage of at least 22.2 ft (top of bridge sub-
merged), from information by Indian Service.

Remarks.--Records good Oct. 1 to Nov. 5 and poor thereafter.
Revisions (water years).--WSP 1207: Dralnage area. WSP 1337: 1922.

Discharge, 1n cubic feet per second, water year October 1959 to September 1960

Day oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 520 385 240 700 220 190| 2,500| 2,550 460 340 2294 1,300
2 520 372 240 640 220 130 | 2,000 f:m 420 322 190 | 3,000
3 1,060 349 240 580 220 190( 2,400| 1,660 400 758 160 4,220
4 1,190 331 250 540 220 180| 2,600| 1,700 480 700 i1s0| 2,500
s 996 313 250 480 230 180 | 3,160| 1,840 440 250 140 1,500
6 804 300 240 440 230 170 3,500 1,500 340 204 130| 1,200
7 660 320 230 400 2350 170| 3 :000 1,300 308 189 250 900
8 570 330 220 370 230 160| 2,480| 1,100 272 180 230 800
9 535 310 220 350 230 160| 1,740 998 259 170 216 900
10 630 350 220 330 220 180 960 940 280 160 500 800
11 610 450 220 310 220 160| 1,520 940 340 150 380 698
12 555 26 230 300 220 150| 2,570 960 350 140 280 560
13 502 340 240 290 220 150| 4,000 *926 322 140 174 448
14 462 300 250 280 210 150| 5,000 800 300 140 140 380
15 439 280 250 274 210 150 4,500 686 280 130 120 330
16 421 270 250 270 200 150{ 5,000 698 330 *1.37 110 300
17 416 260 250 260 200 *154| 4,000 720 460 208 100 280
i8 408 250 250 260 210 150| 3,170 760 620 190 160 268
19 385 246 240 250 210 150 2,300 760 600 160 110 300
20 362 240 230 250 210 140| 1,800 T40 580 140 200 270
21 322 230 210 250 200 140| 1,300 800 530 130 384 250
22 318 10 200 240 200 140| 1j000| 1,200 460 300 500 250
23 313 250 180 240 200 130| 7,000f 1,100 403 700 350 300
24 358 260 180 240 200 30| 22,000| 1,000 939 400 270 700
25 540 260 180 240 200 130 *m 860) 1,500 277 240 991
26 560 260 190 230 130 130| 8,960 720] 1,100 500 320 *870
27 502 260 300 230 190 130 5:640 640 700 8941 1,000 720
28 439 260 600 230 190 260| *3,500 600 500| 1,000 800 580
29 398 250} 1,000 220 190 440 2,500 610 420 800 %._25% 460
30 372 240 _‘W Ze0--~---~ 1,400 3,000 630 370 560 B 400
31 S6Tf------- 800 220f------- 3,500|------~~ 560|-----o-- 360 1,800 |--------
Totall 16,534 8,932 9,510| 10,134 6,120| 9,784}125,600| 32,298| 14,763 9,929 14,193 26,475
Mean| ~ 533 ‘298| 307  327| 21i| 316| 4,187| 1,042 492 320 158 882
Cfsm 0.872| 0.488] 0.502| 0.535| 0,345 O0.517 6.85 1.71| 0.805 0,524| 0.750 1.44
In. 1.0 0.54 0.58 0.62 0.37 0.60 7.65 1.97 0.90 0.60 0.86 1.61
Calendar year 1959: Max 3,100 Min 72 Mean 501 Cfsm 0.820 In. 11.11
Water year 1959-60: Max 22,000 Min 100 Mean 777 Cfem 1.27 In. 17.31

Peak discharge (base, 3,000 cfs).--Mar. 31 (time and discharge unknown); Apr. 6 (time and discharge
unknown); Apr. 14 (tme and discharge unknown); Apr. 24 (about 4 p.m.{ 27,700 cts (21.7 £t);
Sept. 3 (time and discharge unlcncmn%

¥ Discharge measurement made on this day. . _

" Note.--Discharge for periods Nov. 6-24, Apr. 5 to Sept. 30 estimated on basis of about twice-
weeldly wire-weight-gage readings, 5 discharge measurements, weather records, record of generation at
Mellen powerplant, and records for nearby stations. Stage-discharge relation affected by lce Nov. 25
to Apr. 4 (gage heights available once weekly).
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275. White River near Ashland, Wis.

29

Location.--Lat 46°29'50", long 90°54'15", in sec.6, T.46 N., R.4 W., at downstream end of
powerplant of Lake Superior District Power Co., 0.3 mile downstream from bridge on

State highway over dam and 4.5 miles south of Ashland city limits.
Drainage area.--269 sq mi.

Records available.--May 1948 to September 1960.

Gage.--Chain gage read twice dally or more often when plant load is changed.

Extremes.--Maximum discharge observed during year, 4,630 cfs Apr.
=640 7t); minimn observed, 70 ofs Dec. 8, 20 |gag {
1948-60: Maximum discharge, 6,270 cfs July 1, 1953

gage height, 0.

Datum of
gage 1s 660.15 ft above mean sea level, datum of 1929 (Lake Superior District Power Co.
bench mark).

Average discharge.--12 years, 313 cfs,

24 (gage height,
64 ft%.g e
gage helght, 7.90 ft), from

rating curve extended above 3,000 cfs; minimum, 3.1 cfs Apr. 28-30, 1949 (gage height,

0.09 ft)

Remarks.--Records good except those for periods of ice effect, which are fair. Diurnal
fluctuation caused by powerplant at gage. ’
Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

0.7 84 2.5 898

1.0 158 3.0 1,270

1.3 256 4.0 2,160

1.6 388 5.1 3,260

2.0 585

Discharge, in cublc feet per second, water year October 1959 to September 1930

Day Oct.. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 198 188 219 240 200 165 439 912 472 228 152 463
2 258 191 188 210 205 175 553 810 374 220 174| 2,800
3 454 182 182 200 170 165 585 713 312 248 188| 1,920
4 388 182 165 190 175 155 580 652 290 225 174 1,740
5 295 171 178 150 200 175, 711 611 246 207 146) 1,740
6 249 171 165 170 178 170 772 497 246 213 174| 1,470
7 217 144 133 210 206 170 777 448 267 210 210 1,130
8 219 202 100 210 T75| 180 688 361 234 199 214 817
9 214 154 126 210 205 170 624 330 270 199 217 526
10 216 208 198 210 175 175 569 325 232 199 217 458
11 214 198 192 220 150 180 607 330 240 279 233 388
12 202 160 198 210 205 180 665 317 291 199 191 330
13 198 *160 171 190 170 185| 1,480 299 278 182 181 299
14 198 165 198 220 175 175 968 266 259 187 152 278
15 198 144 171 210 178 170| 1,120 248 259 *167 181 260
16 196 182 171 *170 18! 170 961 242 240 203 197 255
17 191 144 198 170 200 *180 771 253 297 210 175 245
18 188 26 165 180 190 175 591 260 352 197 175 256
19 191 188 182 170 150 180 472 248 332 186 181 235
20 182 191 96 200 200 180 402 253 293 180 186 228
21 188 191 132 150 160 180 356 355 266 180 210 228
22 188 188 152 200 165 180 334 745 266 196 197 227
23 188 214/ 158 170 180! 180! 2,360 694 260 194 180 2351
24 202 191 202 200 185 175 3,250 647 370 187 186 319
25 182 171 176 170 165 85| *2,000] 569 153 195 308 557
26 182 144 208 250 180 175 1,980 379 384 210| 1,230 429
27 182 131 261 120 180 200 1,640 366 271 246 *384
28 165 125 453 170 185 210/ 1,340 408 271 206 830 317
29 171 131 219 150 180 325 1,170 402 268 195 700 274
30 182 165 229 635| 1,150 513 228, 184 824 253
31 188 ---==-- 252 B12|-------- 492|-—-- " 184 1| I
Total| 6,684| 5,072| 5,838] 5,900 5,272] 6,432] 30,515/ 13,943 8,821 6,315 9,396/ 19,037
Mean 216 169 188 180 182 207 1,017 450 294 204 303 635
Cfsm| 0,803| 0.628| 0.699| 0,706 0.677( 0.770] 3,78 1.67, 1.09/ 0.758 1.13 2,36
In. 0.92 0.70 0.81 0.82 0,73 0.89 4.22 1.93 1.22 0.87 1,30 2.63
Calendar year 1959: Max 804 Min 96 Mean 232 Cfsm 0.862 In. 11.70
Water year 1959-60: Max 3,250 Min 96 Mean 337 Cfsm 1.25 In. 17.04

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Jan. 1 to Feb, 5, Feb. 8-14, Feb. 16 to Mar. 28.
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300, Montreal River near Saxon, Wis.

Location.--Lat 46°32'45", long 90°24'05", in NW% sec,23, T.48 N., R.49 W., on right bank
2 miles upstream from mouth and 3.5 miles north of Saxon.
Drainage area.--262 sq mi (revised).

Records available.--September 1938 to September 1960.

Gage.--Water-stage recorder. Altitude of gage 760 ft (from power company data).
Average discharge,--22 years, 333 cfs.
Extremes.--Maximum discharge during year, 6,800 cfs Apr. 24 (gage height, 7.50 ft); min-

Tmum, 10 cfs July 20, 21 (gage helght, 1.23 ft).

1939,

1938-60: Maximum discharge, that of Apr. 24, 1960; minimum, 2 cfs Sept. 21, Oct. 8,

Remarks .~-Records good except those for period of ice effect, which are falr. Diurnal
uctuation caused by Saxon Falls powerplant 1.5 miles upstream.

Gile Reservoir on West Branch Montreal River (capacity, 1,290,000,000 cu

April 1941.

Revisions swater gear‘si.--WSP 894: 1938-39. WSP 924: 1939-40. WSP 1307: 1948(M).

Rating table, water year 1959-60, except period of ice effect (gage

height, in feet, and discharge, in cubic feet per second)

Flow regulated by
t) since

1.4 21 3.0 593
1.6 40 3.5 990
1.8 73 4.0 1,520
2.0 121 5.0 2,870
2.3 226 6.0 4,350
2.6 357 7.2 6,150
Discharge, in cubic feet per second, water year October 1959 to Septemter 1960
Day| Oect. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 187 187 173 210 175 180 900 1,290 210 203 218 303
2 195 180 173 185 175 180 800 701 173 199 206 403
3 352 173 173 175 175 180 800 963 226 195 195 431
4 377 173 173 173 175 180 700 963 199 173 191 280
5 303 173 173 173 175 180 600 963 214 101 214 203
6 247 180 173 173 175 180 600 547 203 140 239 203
7 206 222 173 173 175 180 520 490 176 166 226 260
8 180 173 173 173 170 180 460 471 176 166 166 206
9 187 173 173 173 160 180 420 586 208 170 180 260
10 203 173 173 173 170 180 393 414 230 180 206 214
11 187 155 173 173 175 180 547 614 180) 170 239 191
12 180 *148 173 173 175 180 981 635 176 170 203 234
13 176 173 173 173 175 180 1,890 496 176 222 180 247
14 176 173 173 173 175 180 2,490 436] 184 199 203 218
15 176 173 173 *173 185 180 2,200 408 226 206 199 191
16 176 173 173 155 200 182| 1,980 372) 272 *180| 184 184
17 218 173 173 160 19 183| 1,589 419 403] 166 195 159
18 180 173 173 170 185 #183] 1,150 448 330 162 199 210
19 173 173 173 172 180 183 833 393 299 162 210 210
20 173 173 173 175 180 180 656 388 218 42 199 199
21 173 173 173 175 180, 175 649 459 173 26 191 195
22 173 173 173 175 180 155 614( ¢ 1,120 214 135 184 208
23 170 173 173 175 180 150 2,260 1,170 214 247 176 210
24 234 173 173 175 180 135 6,080 621 187 226 166 234
25 414 173 173 175 180 100| 4,58 330 234 184 166 203
26 339 173 173 175 180 80| *2,930 230) 191 184 166 *226
27 272 173 185 175 180 78| 2,220 210 180 251 162 222
28 230 173] 280 175 180) 100| 1,590 243 195| 206 173 187
29 203 173 275 175 180 150{ 1,590 199 218 203| 403 214
30 191 173 260 175 = = ~em 350{ 1,530 191/ 264 187, 527, 230
31 187f--m-e-- 235 i [ S— 850f--cnmen - [ I 176 465 . ___..
Total 6,838 5,224] 5,733 5,403 5,170 5,932| 44,523 17,009 6,547 5,397 6,831 6,983
Mean| ‘z21| 174 185|174 17 ‘lo1| 1,484  's4d 218 174 220 23
cfsm|  0,844| O0.664| 0.706/ 0.664] 0,679 0,729 5. 66| 2,10 0.8327 0.664/ 0.840 0.889
In. 0.97 0,74 0.81] 0.77, 0,73 0.84 6.32 2,41 0,93 0 77 0.97 0.99
Calendar year 1959: Max 1,620 Min 25 Mean 237 cfsm 0.905 1In, 12.26
Water year 1959-60: Max 6,060 Min 26 Mean 332 cfsm 1.27 1In, 17.25

+ Discharge measurement made on this day,
Note.--Stage-discharge relation affected by ice Nov. 9 to Apr. 9.
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310, Black River near Bessemer, Mich.

Location,--Lat 46°30'55", long 90°04'10", in SEf sec.32, T.48 N., R.46 W., on right bank
450 I't downstream from bridge on county highway, 500 ft downstream from Powder Mill
Creek, and 24 miles north of Bessemer.

Dralnage area.--202 sq mi,
Records available.--October 1954 to September 1960.
Gage.--Water-stage recorder. Altitude of gage is 1,.150 ft (from topographic map).

Average discharge.--6 years, 225 cfs.

Extremes,--Maximum discharge during year, 14,800 cfs Apr. 24 (gage height, 14,27 ft, from
oodmark), from rating curve extended above 4,700 cfs on basis of slope-area measure=-
ment of peak flow; minimum, 28 cfs July 14, 20 (gage height, 1.22 ft).
1854-60: Maximum discharge, that o¥ Apr. 24, 1%60; minimum, 15 cfs Aug. 21, 22, 23,
1957 (gage height, 0.91 ft).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are fair. Some ground water pumped from mines at Bessemer. Records cf water
temperatures for the water year 1960 are given in WSP 1741.

Rating tables, water year 1959-60, except periods of ice effect (gage
ight, in feet, and discharge, in cubic feet per second)

oct. 1 to Apr. 24 Apr, 25 to Sept. 30

1.1 40 8.0 3,330 1.2 25 6.0 2,020

1.5 124 10.0 5,480 1.5 79 8.0 3,330

2.0 250 1e.0 8,900 2.0 218 10.0 5,480

3.0 594 14.0 14,000 3.0 560 11.0 7,000

6.0 2,020

Discharge, in cublc feet per second, water year October 1959 to September 19€0

Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aag. | Sept.
1 206 214 108 80 55 *50 284 1,050 105 76 100 353
2 221 *185 100 80 S5 50 330 822 100 68 *84 481
3 437 170 *96 86 *54 50 380 692 100 61 75 s
4 364 153 91 87 54 50 422 708 95 56 69 319
5 *293 150 89 *86 S5 50 415 640 91 *52 63 236
6 250 145 87 83 55 50 388 531 *84 54 55 *182
7 214 150 85 82 56 50 354 463 76 50 90 135
8 188 155 84 80 56 50 324 448 70 46 93 155
9 203 160 82 78 56 S50 296 452 63 41 105 170
10 227 160 82 76 56 50 212 470 58 41 146 135
11 201 165 82 75 56 50 398 535 66 39 124 113
12 190 160 82 73 56 49 830 477 62 38 110 100
13 155 155 82 72 55 49 1,860 434 57 36 97 86
14 146 145 82 71 55 49 2,670 363 51 38 88 77
15 138 140 82 69 55 49| *3,250 329 47 43 75 71
16 170 135 87 67 S5 48 2,940 274 80 48 65 65
17 175 130 89 66 56 48 2,220 430 320 46 s9 65
18 155 130 89 65 56 48 1,560 400 260 45 63 s59
19 143 128 86 64 57 47! 1,160 330 220 41 102 57
20 | 131 128 84 63 57 47 962 280 150 38 90 S5
21 119 128 83 61 56 48 926 240 115 38 77 59
22 122 125 8l 60 55 48 800 215 95 258 65 54
23 136 128 80| 60 S5 49 2,900 180 105 161 48 52
24 369 125 80 59 54 50{*12,700 175 120 100 52 75
25 415 120 81 58 53 50{ 6,230 180 140 131 48 170
26 350 115 83 51 3,270 150 115 584 48 146
27 296 115 88 51 2,100 135 95 387 46 124
28 253 115 97 85| 1,320 125 84 283 350 107
29 227 115 119 170 1,320 118 86 191 700 100
30 211 110] 105 *240| ¥1,360 110 82 146 57¢ 90
31 AR I —— 100 -{- o] [R—— II0|cmeemm 121 423 .o
Totall 6,924 4,242 2,754 2,152 1,589 2,056 ( 54,241| 11,853 3,192 3,357 4,182 4,339
Mean 223 141 88.2 69.4 54.8 66.3( 1,808 382 106 108 135 145
cfsm| 1.10f 0.698 0.437 0,344 0,271 0.328 8.95 1.89 0,525 0,535 C.668 0.718
In. 1.27 0.78 0.50 0.40 0.29 0.38 9.99 2.18 0.58 0.62 0.77 0.80
Calendar year 1959: Max 1,780 Min 27 Mean 189 Cfsm 0,936 In. 12.74
Water year 1959-60: Max 12,700 Min 36 Mean 276 Cfam 1,37 In. 18.57

Peak discharge (base, 1,500 cfs).--Apr. 15 (2 to 3 a.m.) 3,650 (8,35 ft); Apr. 24 (about 10 a.m.)
14,800 cfs (14.27 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov, 5 to Dec. 11, Dec. 19 to Mar, 19, Mar, 21, 22,
24-26, 28-31, Apr. 3, No gage-height record May 17 to July 4; discharge estimated on basis of
weather records, recorded range in stage, and records for nearby stations.
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315. Presque Isle River at Marenisco, Mich.

Location.--Lat 46°22', long 89°41!', in NWi sec,2l, T.46 N., R.43 W., on left bank a
quarter of a mile upstream from highwag bridge in Marenisco and 2f miles downstream
from confluence of East and West Branches of Presque Isle River.

Drainage area.~-175 sq mi.

Records avallable.--February 1945 to September 1960.

Gage .--Water-stage recorder. Datum of gage is 1,489.30 ft above mean sea level, datum of

929 (levels by Michigan Department of Conservation). Prior to May 27, 1949, wire-
welght gage at site a quarter of a mile downstream at different datum.

Average discharge.--15 years, 178 cfs.
Extremes.--MaxIimum discharge during year, 3,520 cfs Apr. 25 (gage height, 11.25 ft); min-

Tmum, 40 cfs Aug. 23 (gage helght, 3.18 ft).
1945-60: Maximum discharge, that of Apr. 25, 1960; minimum observed, 18 cfs Sept. 30,
1948 (gage height, 2.25 ft, site and datum then in use),

Remarks.--Records excellent except those above 1,000 cfs, which are good, and those for
perlods of ice effect, which are fair. Occasional regulation for lake or pond level
control at several places above station.

Revisions.--Revised figures of discharge, in cubic feet per second, for the water year

, superseding those published in WSP 1337, are given herewith:

1954 1954-Con.
July 15,,.00000. 145
16. . 130

20..00e0e.. 92 28..i.c00iaa T2
- Per square | Runoff in
Month Cfs~days | Maximum | Minimum Mean mile inches
July 1954.. 0 cuaccseanannn 4,771 320 T2 154 0.882 1.01
Water year 1953-54....,,. - 1,560 42 224 1.28 17.37
Calendar year 1954....... - 1,560 61 255 1.46 19,75

Rating table, water year 1959-60, except periocds of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

3.1 35 8.0 520
3.4 57 7.0 880
4.0 127 2.0 2,000
5.0 280 11.0 3,340
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov, Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 458 250 130 125 89 *79 165| 1,000 233 148 75 263
2 450 *237 125 118 88 78 190 935 233 137 67 274
3 442 227 100 115 87 78 215 844 230 130 *82 332
4 458 217 *47 110 *86 77 225 788 219 123 80 294
5 428 211 46 110 87 77 225 740 201 112 s9 247
[ *375 198 46 *110 89 17 225 748 *186 103 54 *211
7 326 205 46 115 20 76 214 772 176 *36 72 192
8 238 210 &2 120 81 76 138 744 166 91 85 235
9 310 215 72 120 91 751 188 700 156 85 75 276
10 292 2186 82 115 20 T4 183 831 1s2 82 88 261
11 276 213 92 115 88 T4 201 648 166 80 80 221
iz 261 210 100 115 88 T4 248 684 165 65 72 195
13 247 205 1058 118 87 T4 412 656 156 45| 85 173
14 232 200 1lo 118 86 73 696 589 146 2 S5 180
15 217 130 115 110 87 73| *1,030 517 139 56 s7 145
16 222 180 120 110 89 73 1,320 458 145 64 48 136
17 217 175 120 110 90 73 1,360 475 203 69 46 128
18 200 170 120 110 21 73 944 502 219 89 49 119
19 189 170 120 105 91 12 720 475 217 84 51 112
20 174 175 118 105 g0 T2 859 442 188 63 47 104
21 167 175 110 108 88 T2 617 415 166 64 44 28
22 162 175 110 100 87 72 550 402 160 126 42 84
23 169 170 1lo 100 86 72 874 330 149 152 40 80
24 237 170 110 100 84 72 2,890 358 135 131 42 108
25 330 180 1lo EE] 83 73| *3,300 332 213 123 43 141
28 346 150 115 *2,540 302 190 227 54 146
27 332 145 128 1,920 284 170 206 57 140
28 324 140 135 *1,480 267 160 64 278 132
29 282 135 145 1,010 257 160 69 400 128
30 287 130 140 945 258 157 80 354 120
31 257} ----—-- 130 [ — 248|-— - 80 A1) I—
Totall 8,945 5,624 3,213 25,742) 16,859 5,416 3,056 2,919 5,253
Mean 289 187 104 858 544 181 . .2 175
Cfsm 1.65] l.07 0.594 4.90 3.11 1.03 0.563 0.538 1.00
In. 1.90; 1.19 o.88 0.70 0.654 0.582 5.47 3.58 1.18 0.85 0.62 1.12
Calendar year 1959: Max 554 Min 40 Mean 148 Cfsm 0.846 In, 11.44
Water year 1959-80: Max 3,300 Min 40 Mean 233 cfsm 1,33 In. 18.12

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 7-3, Nov. 12 to Apr. 6.
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320. Presque Isle River near Tula, Mich.

Location.--Iat 46°33', long 89°46', in sec.23, T.48 N., R.44 W., on downstream handrail of
ridge on State Highway 28, 2 miles east of Tula, 5 miles downstream from Little
Presque Isle River, and 7 miles southwest of Merriweather.

Drainage area.--260 sq ml.
Records available.--February 1945 to September 1960.

Gage.--Wire-weight gage, read twice dally, and crest-stage gage. Datum of gage is 1,299.66
Tt above mean sea level, datum of 1929 (levels by Michigan Department of Conservation).

Average discharge.--15 years, 276 cfs.

Extremes.--Maximum discharge during year, 4,640 cfs Apr. 25 (gage height, 14.04 ft); mini-
mum, 49 cfs Aug. 24, 25 (gage height, 4.48 ft). .
1945-60: Maximum discharge, that of Apr. 25, 1960; minimum, 22 c¢fs Oct. 5, 6, 1948
(gage height, 4.22 ft).
Revisions.--The figures of minimum discharge for some water years have been revised,
as shown In the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage height
WSP | "vear Date (cfs) feet)
1277 | 1953 | Nov. 5, 1952, 67 -
Sept.23,24, 1953
1337 | 1954 | Nov. 6, 1953 48 4.52
1387 | 1955 | Sept.15, 1955 44 4.48

Remarks .--Records good except these for geriods of ice effect, which are fair. Occasional
~ regulation for Iake or pond level control at several places above atation at Marenisco.

Revisions (water years).--WSP 1387: 1945. Revised figures of discharge, in cuvblc feet
per second, lor the water years 1953-55, superseding those published in WSP 1277, 1337,
and 1387, are given herewlth:

Date Discharge Date Discharge Date Discharge Date Discharge
1953 1953-Con. 1954-Con. 1955-Con,

July 20 18l Oct, 10 70 July 29 log July 3 65
21 164 11 85 30 94 1o 85
22 162 12 [:28 31 97 11 76
23 168 13 58 Aug. 1 105 12 72
24 147 14 56 2 116 13 &6
Aug. 1 178 15 61 3 118 14 61
17 170 16 57 4 109 15 62
18 150 17 54 5 95 18 T2
19 136 18 54 6 a7 17 68
20 122 19 54 7 84 18 64
21 114 20 52 8 a2 19 57
22 los 21 53 9 85 20 53
23 lo2 22 49 10 90 21 49
24 95 23 52 11 88 22 61
29 202 24 52 12 19 23 73
30 176 25 55 13 T4 24 64
Sept. 2 198 26 58 14 78 25 87
160 27 60 16 106 26 53
4 138 28 60 17 8z 27 T4
5 119 29 58 18 T4 28 84
& 105 30 60 19 70 29 85
T 92 31 57 20 66 Aug. 15 100
8 87 Nov., 1 58 21 64 16 90
9 85 2 60 22 62 17 80
10 84 3 64 23 104 18 76
11 84 4 61 24 los 19 72
12 85 S 53 25 94 20 79
13 83 6 48 28 111 21 85
14 82 7 52 29 105 22 76
15 80 8 52 30 94 23 69
16 79 9 52 31 85 24 65
17 78 10 52 Sept. 1 8z 25 66
18 78 11 54 2 76 26 T4
19 79 12 57 3 72 27 92
20 78 13 57 4 80 28 97
21 76 14 58 5 92 29 102
22 73 15 60 ] 94 Sept. 2 113
23 87 16 64 7 94 3 95
24 87 17 65 8 90 4 a8
25 78 18 64 9 102 5 80
26 80 19 69 & 72
27 g0 1955 T 60
28 87 1954 June 21 102 8 56
29 79 July 18 1lo 2 95 9 56
30 76 19 lo4 23 87 10 S5
Oct. 1 &9 20 97 24 80 11 55
65 21 90 25 T4 12 55
3 64 22 84 26 68 13 48
4 82 23 82 27 64 14 50
S 61 24 80 28 61 15 44
6 as 25 76 29 [:38 16 45

7 94 26 72 30 60

8 a2 27 72 July 1 61

9 T4 28 84 61
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320. Presque Isle River near Tula, Mich.--Continued

Revised figures of monthly discharge, in cubic feet per second, 19£3-55
Per squere | Runoff in
Month Cfs-days | Maximum | Minimum Mean mile inches
July 1853..iriicenncnennnes 13,395 1,290 147 432 1.66 1.91
August.... “es 11,626 1,140 95 375 1.44 1.68
September....... e 2,895 248 87 96,5 £371 4l
Water year 1952-53....... - 1,650 67 337 1.30 17.55
October 1953.cuasessncesvns 1,915 94 49 61l.8 .238 .27
November,.eoueesss v 3,453 350 48 115 442 .49
Calendar year 1953......« - 1,650 48 341 1.31 17.76
JUly 1954, eissviannnnananee 5,624 635 72 181 .698 .80
August.... “ee 2,885 125 62 93.1 .358 .41
September.ecesieas e 6,703 450 72 223 .858 .96
Water year 1953-54, - 2,810 48 358 1.38 18.65
Calendar year 1954, - 2,810 62 404 1,55 21,07
June 1955...vscs0nesns 4,346 313 60 145 .558 .62
Julysusas 3,290 649 49 106 »408 47
August,... 8,312 812 65 268 1.03 1.19
September....... 4,342 583 44 145 .558 .62
Water year 195 s .o - 2,550 44 284 1.09 14,83
Calendar year 1955.....s. - 2,550 44 256 .985 13.40

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

4.4 38 10.0 1,700
5,0 134 12,0 2,850
6.0 352 14.0 4,600
8.0 900
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 534 350 166 170 125 105 310] 1,300 275 160 116 368
2 495 328 *165 160| *125| %105 390| 1,120 264 154 104 335
3 549 *309 160 155 125 100 460 990 267 140 *89 338
4 600 286 143 145 125 100 526 915 258 130 80 330
5 569 249 106 *140 125 100 549 888 230 125 77 300
6 *508 251 105 140 130 100 558 828 209 116 75 264
7 446 253 101 145 130 100 544 816 *196 *109 100 *227
8 388 260 99 145 130 100 484 800 181 102 118 238
g 376 275 101 145 125 98 436 174 166 99 138 318
10 383 280 97; 145 125 98 400 756 166 94 205 328
11 360 280 102 145 120 98 446 783 185 88 186 280
12 350 275 113 145 20 98 542 837 180 86 128 245
13 338 265 125 145 15 98 834 849 172 87 108 212
14 316 253 138 145 115 98| 1,820 789 158 54 90 187
15 293 240 141 145 115 98| *2,510 700 150 81 77 166
16 300 230 152 140 120 96| 2,680 611 196 70 72 152
17 314 225 152 140 120 96| 2,500 622 340 76 66 145
18 290 214 154 140 125 96| 2,010 653 342 78 62 140
19 271 215 154 140 125 96| 1,450 616 310 77 66 129
20 247 223 150 135 125 96{ 1,170 574 269 69 67 121
21 225 231 141 94| 1,040 539 220 78 80 114
22 214 225 138 96 963 520 203 318 55 104
23 216 225 141 96| 1,020 495 183 405 51 g6
24 335 225 148 98| 2,900 456 201 280 49 11T
25 500 198 145 98| 4,370 422 247 227 s 200
26 614 180 143 100| 3,560 381 220 451 54 238
27 552 185 150 100, 2,830 350 196 510 62 205
28 477 180 160 110{ 2,240 330 176 314 350 181
29 422 170 170 130| 1,810 310 192 176 469 164
30 381 1s6 180 180 1,560 300 185 145 490 154
31 364 |-—-———- T80 250 283 |-------— 130 14 [----- o=
Total| 12,225 7,258 4,320 4,340 3,505 3,328 42,912 20,617 6,537 4,989 4,108 6,388
Mean| 394 242 139 140 121 107| 1,430 665 218 161 133 213
Cfsm) 1.52 0,931/ 0.535] 0,538 0,485 0.412 5,50 2,56 0,838 0,619 0.512 0.819
In. 1.75 1.04 0.62 0.62 0,50 0.48 6.14 2,95 0.94 0.71 0.59 0.91
Calendar year 1959: Max 1,120 Min 51 Mean 231 Cfsm 0,888 In. 12,04
Water year 1959-60: Max 4,370 Min 49 Mean 3289 Cfsm 1.27 In. 17.25

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov, 8-13, 16, 19, 26-29, Dec., 2, 3, Dec. 27 to
Apr. 3, No gage-height record Sundays and holidays; discharge interpolated.
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330. Middle Branch Ontonagon River near Paulding, Mich.

Location.--Lat 46°21'30", long 89°04'40",

5% miles southeast of Pa

Drainage area.--About 175 s

ulding.

q mi.

in sec.29, T.46 N., R.38 W,
wnst;ream from highway bridge, 2% miles upstream from Bond Falls Reservoir and

Records available,--June 1942 to September 1960.
= published In WS

pu &1 SP 1307.

Gage.--Water-stage recorder,
929 (levels by Michigan Department of Conservation)

35

on right bank 25 ft

Monthly discharge only for some periods,

Datum of gage 1s 1,485.66 ft above mean sea level, datum of

Prior to Sept. 28, 1942 refer-

ence point on downstream side of bridge at same datum.

Average discharge.--18 years, 175 cfs.

Extremes.--Maximum discharge durl

mum daily, 91 cfs Mar, 11-13;

1942-60: Maximum dischar
high-water mark); minimum

helght, 2.96 ft Nov. 26,

nin
%e

year, 1,700 cfs Apr. 25 (gage height 10.07 ft); mini-
mum gage height, 3.69 ft A

2,050 ¢fs Apr. 30, 1951 (gage height 10.0 £, from

ofs 'Nov. 22, 1946 {result of f'reezeup), minlmun gage
i942 (result of f‘reezeup)

Remarks.--Records excellent except those for periods of ice effect or no gage-h3ight

record, which are fair.

Rating table, water year 1959-860, except perlods of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

3.6 al 7.0 784
4.0 139 10.0 1,680
5.0 318
Discharge, in cubic feet per second, water year October 1958 to September 189€0
Day | Cect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 420 302 145 135 100 100 195 661 240 19¢C 120 214
2 380 280| *I40 130| *I00 100 180 598 253 171| %114 215
3 360 255 140 120 100 *98 1s8 533 251 185 111 185
4 365 *233 135 120 100 98 152 467 231 155 107 174
5 *320 213 130 *115 100 97 139 462 207 *145 104 160
€ 280 190 130 115 99 97 137 59 195 139 101 152
7 246 180 130 115 98 96 134 670| %186 131 13 145
8 222 200 128 115 7 95 131 848 178 126 129 *176
9 246 210 125 115 98 94 128 591 168 122 126 195
10 244 210 120 115 85 92 122 558 163 118 141 168
11 222 208 120 120 95 91 136 552 180 118 128 150
12 217 183 120 120 95 N 168 582 178 116 116 139
13 214 200 120 120 96 9l 278 608 185 117 112 134
14 203 188 120 120 96 92 *413 579 157 123 117 128
15 190 176 125 115 98 92 827 515 152 1ls 112 1z2
16 196 202 125 92 857 439 165 120 104 117
17 202 142 125 94 918 627 226 120 101 117
18 190 170 120 94 804 740 217 118 104 117
19 183 180 115 93 651 680 200 112 120 114
20 174 180 110 92 570 584 176 108 1ls 111
21 165 175 110 92 554 543 163 108 108 11c
22 158 170 110 92 554 522 163 195 102 108
23 165 110 93 639 426 158 20% 101 108
24 314 160 110 94 1,280 363 253 16 101 122
25 531 147 115 28 1,880 326 51 141 101 178
26 526 140 120 110! 1,480 298 200 207 105 161
27 469 5 125 120| *1,120 284 180 181 105 141
28 391 140 135 135 860 268 226 152 240 129
29 338 145 145 160 716 255 255 139 372 128
30 312 150 145 *185 701 %70 220 150 318 126
31 306 - ------- 140 200 263 |-----———| 131 242 |-----—-—-
Total| 8,750 5,635 3,885 3,268 16,482 15,499 5,957 4,401 4,201 4,354
Mean| 282 188 125 11 . 105 549 500 199 14
Cfsm| 1.81 1,07 0.714| 0.646| 0,562 0.600 3.14 2,88 1,14 0,811 0,777 0.829
In. 1,88 1.1s 0.82 0,74 0.61 0,88 3.5C 3.30 1.27 0.94 0.90 0.92
Calendar year 1959: Max 543 Min 61 Mean 150 Cfsm 0,857 In. I11,6F
Water year 1959-50: Max 1,660 Min 91 Mean 215 Cfsm 1,23 In., 16.74

* Discharge measurement made on this day.

ote,-~Stage-discharge relation affected by ice Nov, 6-10, 13, 18-22, Nov, 28 to Apr. 2. No gage-
he record Oct. 1-3, Dec, 27-29, Jan. 1-5; discharge estimated on basis of 1 discharse measure-
ment, weather records, and records for nearby stations,
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335. Bond Falls Canal near Paulding, Mich.

Location.--Lat 46°24110", long 89°09'00", in sec.ll, T.46 N., R.39 W., on left bank 40 ft
upstream from intake to pipeline No, 2, 1.4 miles southeast of Paulding, and 1.5 miles
downstream from Bond Falls Reservolr on Middle Branch Ontonagon River.

Records available.--July 1942 to September 1960.

Gage.--Staff gage and concrete control; gage read once dally. Datum of gage is 1,444.59
t above mean sea level, datum of 1929.

Average discharge.--18 years, 132 cfs.

Extremes.--Maximum discharge during year, 373 cfs Sept. 23 (gage helght, 3.17 ft); minimum
ally, 2.5 cfs Oct. 1-8, Aug. 8, 9, Sept. 30; minimum gage height observed, -1.80 ft
Oct. 5 (two drain holes in welr open and canal gate closed).
1942-60: Maximum discharge, that of Sept. 23, 1960; minimum dally, 0.3 cfs Aug. 28
to Sept. 5, 1959; minimum gage height observed, -2.70 ft Sept. 1, 1959 (two drain holes
in welr open and canal gate clcsed%.

Remarks.--Records excellent except those below 20 cfs, which are poor. Canal diverts
water from Bond Falls Reservolr to South Branch Ontonagon River; water 1s used for
power production at Victorla Dam near Rockiand.

Rating table, water year 1959-60, except periods of 1ce effect, Indefinite stage-discharge
relation, or when water surface 1s below welr crest (gage height, in feet, and dis-
charge, in cublc feet per second)

0.1 1.3 1.0 56
.2 4,0 1.5 109
3 7.8 2.0 174
5 18 3.2 379
Discharge, in cublc feet per second, water year October 1952 to September 1960
Day | Oct Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 255 339 210 239 284 185 33 334 255 298 217 230
2 2,5 178 210 239 %280 175 33 321 253 296 215 230
3 2.5 *el2 210 239 280 *140 33 305 251 294 215 230
4 2.5 el2 210 239 280 140 33 344 220 294 80 230
5 *2.5 118 188 251 280 140 33 368 201 *294 5 252
8 2.5 149 171 292 280 135 33 190 201 345 4 263
7 2.5 171 312 275 135 33 83 201 334 3 263
8 2,5 197 184 31z 275 135 34 83 257 312 2,5 262
9 e5 305 183 312 275 135 34 118 305 312 2.5| 262
10 e8 328 170 312 270 135 34 270 305 312 90 260
11 e8 341 170 31z 270 135 34 270 305 312 209 258
12 e8 341 170 310 270 225 34 270 305 309 223 256
13 e8 254 170 310 265 337 19 287 305 260 223 255
14 e8 166 168 309 265 330 6.3 249 305 236 223 255
15 e8 145 168 307 280 346 5.1 154 305 230 223 2585
16 e8 145 168 305 260 360 5.1 136 305 220 228 253
17 e8 143 167 305 260 358 4,8 305 218 236 251
18 e8 143 166 301 260 322 4.8 11 303 217| 236 250
19 e8 200 176 298 255 305 4.8 T 301 217 236 248
20 e8 234 186 294 285 294 4,8 11 301 220 236 248
21 e3l 233 291 4.4 11 301 220 233 248
22 80 233 291 4.0 11 301 220| 233 288
23 99 204 291 5.1 11 300 220 233 295
24 64 180 247 7.0 11 300 220 | 233 140
25 ell 183 223 6.3 210 300 220| 231 19
26 ell 180 220 8.3 319 298 220 230 6.3
27 ell 180 236 93 240 298 220 230 5
28 109 178 236 248 200 298 220 | 230 4
29 304 198 154 327 200 298 218 | 230 3
30 339 212 33 334 221 298 218 230 2,5
31 339 |- [ E———— 255 |---m - 217 | 230 |-
Total)1,511.0| 5,811 6,722 1,490.8| 5,496 8,481 7,941 [5,630.0 |6,021.8
Mean| 48.7 194 217 49.7 177 283 256 1s2 201
Clsm| - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1953: Max 341 Min 0.3 Mean 111 Cfem - In. -
Water year 1959-60: Max 388 Min 2.5 Mean 194 Cfam - In. -

* Discharge measurement made on this day.

e Stage-discharge relation indefinite; diecharge estimated on basis of 1 discharge measurement and
records of stage. -

Note,.--Stage-discharge relation affected by ice Jan. 8-10, 23-28, Feb, 2-5, Fel. 7 to Mar, 12.
Water surface below weir crest Oct. 1-9, Aug, 4-10, Sept. 27-30; discharge estimated on the basis of
1 discharge measurement, engineers! and observer's notes,
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340. Bond Falls Reservoir near Paulding, Mich.

Location.~-Lat 46°24'29", long 89°07'42", in SWi sec.l, T.46 N., R.39 W., at Bord Falls
= Dam on Middle Branch (ntonagon River, 2{ miles east of Paulding. ’

Drainage area.--About 210 sq mi.
Records available.--June 1942 to September 1960. Prior to October 1950, publisted in

Gage.--Staff gage read once daily, Datum of gage is 1,335.59 ft above mean sea level,
atum of 1929,

Remarks.-~Reservoir is formed by earthfill and concrete dam with one taintor gate; dam
completed in 1937, Usable capacit{, 1,730,000,000 cu ft between gage heights of 121 ft
(maximum drawdown) and 141 ft (full pond). Dead storage unknown. Water diverted to
South Branch Ontonagon River through Bond Falls Canal; water used for power production
at Victoria Dam near Rockland.

Cooperation.--Gage-height record furnished by Upper Peninsula Power Co.

Month-end gage height and contents, waker year October 1959 to September 1960

Contents Change in contents
Date 028 ne)s™ | (millions of (millions of
cubic feet) cubic feet)
8EPE.30u e anenoarernsnsncnroannasnnanoennnn veeeeen 134.66 1,180 -

0ct, Bliceccancsnescosnncans

sessessenan

e 3lecaness .

A
8ept.30.cvnvncccrnrcnacas

cescssasans

Water year 1959-60..svesessesercssssssncnsoasase
+ Gage height at about 8:30 a.m.
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345, Middle Branch Ontonagon River near Trout Creek, Mich.

Location.--Lat 46°28'45", long 89°05'25", in gec.8, T.47 N., R.38 W., on right bank
0.1 mile upstream from State Highway 28, 3% miles west of village of Trout Creek, and
6% miles downstream from Bond Falls Reservoir.

Drainage area.--About 225 sq mi.
Records available.--June 1942 to September 1960.

Gage .--Water-stage recorder. Datum of gage is 1,132.03 ft above mean sea level, datum of
929 (levels by Michigan Department of Conservation). Prior to Nov. 4, 1942, staff
gage at same site and datum.

Average discharge.--18 years, 81.6 cfs.

Extremes.--Maximum discharge during year, 782 cfs May 11 (gage height, 3.78 ft); minimum,
38 cfs Apr. 10 (gage height, 1.55 ft),
1942-60: Maximum discharge, 1,750 cfs Nov. 7, 1951 (gage height, £.05 ft); mini-
mum, 14 cfs sometime during period Jan. 23 to Feb. 13, 1947 (gage height, 1.14 ft, from
recorded range in stage), caused by ice jams upstream.

Remarks .--Records excellent except those for pericds of ice effect or no gage-height
Tecord, which are good. Flow regulated by Bond Falls Reservolr (see rreceding page).
Diversion to South Branch Ontonagon River by Bond Falls Canal (see p. 36).

Rating tables, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar, 31 Apr. 1 to Sept. 30
1.6 43 1.6 43 3.0 418
2.0 118 2,0 116 3.8 792
2.5 240
Discharge, in cubic feet per second, water year October 18959 to September 1960

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

1 50 78 49 48 a49 b49 49 63 60 55 54 52

2 52 67 *49 bS50} a49 b49 50 60 58 55 54 48

3 62 72 49 50| *a50) 49 54 58 60 55 *54 49

4 55 72 50 b50 50 b49 52 65 58 55 54 44

5 *52 74 50 b50 49 b4s 50 86 58 *55 54 44

[ 54 74 50 *h50 49 b43 52 183 58 55 54 44

7 52 74 50 b50 49 b4S 50 360 *58 55 60 *46

8 54 74 49 50 49 b48 50 544 56 55 55 49

9 58 74 49 b50 48 D48 | 49 722 56 55 56 49
10 54 74 49 50 48 b48 48 167 58 55 S5 48
11 54 76 50 b49 48] b48 54 757 58 55 55 48
12 54 74 50 49 46 b46 62 742 58 54 54 46
13 52 74 50 49 b47 48 9S4 564 56 55 54 48
14 50 bE6 50 49 b48 b48 116 359 56 55 48
15 50 b54 49 48 49 b48 92 272 56 54 54 48
16 54 b50 49 48 49 b48 78 191 62| 54 52| 48
17 52 b50 49 46 49 49 63 526 58 54 52 48
18 52 50 49 50; b4s 50 55 742 58 54 58 48
18 50 b50 j% 49 48 48 54 737 58 54 58 48
20 50 50 4| 48 49 48 54 737 56 54 55 48
21 gg b50O 48 55 54 48
22 0 b50 48 62 54 48
23 52 50 50 56 5¢ 48
24 96 50 50 55 54 52
25 88| 50 52 56 54 50
28 63 50 54| 56 54 49
27 56 50 52 55 54 49
28 55 50 52 54 12] 48
29 62 50 50 54 58 49
30 76 49 49 55 55 49
31 T78----———- 48 54 54 femmmean
Total| 1,784| 1,824 1,539 1,705 1,713| 1,441
Mean| 57.5 60.8 49.6 55.0 55.3 48.0
Cfam - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 103 Min 43 Mean 53.2 Cfsm - In, =
Water year 1959-60: Max 767 Min 44 Mean 81,0 Cfsm - In. -

# Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of 1 discharge measuremen% and records of
released flow from Bond Falls Dam.

b Stage-discharge relation affected by ice.
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350. East Branch Ontonagon River near Mass, Mich.

Location.--Lat 46°41120", long 89°04'20", on line between secs. 32 and 33, T.50N,, R.38W.,
on right bank 700 ft downstream fror{t highway bridge, 1,000 ft downstream from Adventure
Creek, 5 miles south of Mass, and 63 miles upstream from mouth.

Drainage area.--265 sq ml.
Records avallable.--July 1942 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 873.55 ft above mean sea level, datum of
929 (levels by Michigan Department of Conservation). Prior to Oct. 1, 1949 wire-
welght gage at bridge 700 ft upstream at same datum.

Average discharge.--18 years, 263 cfs.

Extremes.--Maximum discharge during year, 4,410 cfs Apr. 24 (gage helght, 10.65 ft); mini-
mam, 111 cfs Aug. 5, 6, 7 (gage helght, 3.51 ft t).
1942-60: Maximum dlscharge 4,590 ofs July 1, 19583 (gage height 10.57 ft); maximum
gage height that of Apr. 24, 1960 minimum discharge, 25, 1948 (gage
height, 3.55 ft, from graph based on gage readings, site then in use)

Remarks .--Records excellent except those for perilods of ice effect, which are falr.

Rating table, water year 1959~60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

3.5 109 7.0 1,450

4.0 212 9.0 2,880

5.0 515 10,7 4,460

Discharge, in cubic feet per second, water year October 1959 to September 1950

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 339 354 180 130 145 140 450 757 282 207 127 231
2 279 328 185 140 150  #135 600 631 290 1886 125 234
3 523| #290| #1390 150| #1558 135 660 555 322 181 *122 198
4 47 265 190 136 T55) 130 700 673 313 177 114 168
5 351 252 190 120 155 130 550 664 259 166 113 150
6 *279 226 190| #130 155 130 420 828 231| *156 111 140
7 239 224 190 140 150 130 360 868 217 148 T4L| #1135
8 222 270 190 145 145 130 302 792 *205 144 181 166
9 252 259 190 145 140 125 259 740 193 142 162 210
10 236 270 190 140 135 125 246 908 186 140 154 186
11 219 280 195 140 130 125 313 944 200 138 142 158
12 236 270 195 140 130 125 #770 757 214 138 129 146
13 236 249 195 140 130 125| 1,740 639 200 133 123 138
14 219 226 190 140 130 125| #2,350 531 186 136 129 135
15 200 193 195 140 135 125| 2,030 441 177 142 142 131
16 290 230 200 140 140 20| 1,830 373 217 148 127 129
17 310 215 195 135 140 120| 1,210 955 319 148 120 129
18 262 200 190 135 145 120 801 974 290 146 157 129
19 226 205 170 135 150 120 643 3 270 140 589 129
20 205 215 160 130 150 120 595 539 222 135 7 127
21 188 220 160 130 150 120 669 464 195 212 154 125
22 1§9 225 160 130 150 120 587 489 193 %%% 133 123
23 1 220 185 130 150 120| 1,370 420 207 125 1z3
24 756 215 170 130 150 120| 3,890 367 226 164 122 150
25 1,430 210 175 130 150 120| 2,900 322 336 158 122 252
26 841 205 180 135 145 130 1,440 293 257 195 122 244
27 639 195 210 135 145 150 980 270 210 175 123 195
28 478 185 250 140 145 170 711 257 219 152 436 164
29 373 180 230 140 140 200 832 249 249 138 511 158
30 331 180 200 140 [-~---- e 250 944 29% 249 135 334 158
31 351 --emem 160 145 |- -— === 320 |- - 322 |-meeeem 132 256 |- oo
Total| 11,355| 7,066 5,830 4,230| 4,190 4,355| 31,152 17,988| 7,134| 4,927 5,638| 4,861
Mean| 366 236 188 138 144 140| 1,038 580 238 159 182 162
Cfsm  1,38| 0,891| 0,709 0,513 0.543| 0,528 3,92 2,19| 0,898| 0,600 0,687 0,611
In. 1.59| 0,99 o.82 0.59 0.59 0.61 4,37 2,52 1.00| 0©.69/ 0,79/ 0,68

Calendar year 1959: Max 1,430 Min 87 Mean 246 C¢fsm 0,928 In. 12,57

Water year 1959-60: Max 3,890 Min 111 Mean 297 Cfsm 1,12 In. 15,24

Peak discharge (base, 1,400 cfs),--Oct. 25 (2 a.m.) 1 780 cfs (7.53 ft); Apr. 14 (8:30 p.m.) 2,840
cfs (8.95 ft); Apr, 24 (6 a. m.5 4,410 cfs (10,65 )

* Discharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov, 8, 11, 12, Nov, 16 to Apr. 5.

614214 O -61 -4
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355. Middle Branch Ontonagon River near Rockland, Mich.

Locatlon.--Iat 46°41'57", long 89°09'36", in SE} sec.27, T.50 N., R.39-W., on downstream
e of bridge on U, S. Highway 45, 700 ft downstream from East Branch and 2.8 miles
southeast of Rockland.

Drainage area.--670 sq ml, approximately
Records available.--July 1942 to September 1960.

Gage.--Wire-welght gage read once dally. Datum of gage 1s 661.1 ft above mean sea level,
atum of 1929. Prlor to Apr, 1, 1959, at site 400 ft upstream at same datum.

Average discharge.--18 years, 543 cfs.

Extremes.--Maximum discharge during year, 16,100 cfs Apr. 24 (gage helght, 15.44 ft, from
Tloodmark), from rating curve extended above 5,300 cfs by logarithmic plotting; mini-
mum daily, 200 cfs Mar, 16-25.

1942-60: Maximum discharge; 27,000 cfs Aug. 22, 1942 (gage helght, 21.2 ft, from
floodmarks), from rating curve extended above 7,500 cfs on basis of slope-area measure-
ment of peak flow; minimum observed, 157 cfs Dec. 1, 1948.

Remarks .--Records good except those for periods of ice effector no gage-helght record, or
those above 2,000 cfs, which are falr, Flow regulated by Bond Falls Reservoir (see
p. 36). Diversion to South Branch Ontonagon River by Bond Falls Canal (see p. 36).

Rating tables, water year 1959-60, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 23 Apr. 24 to Sept. 30
4.0 165 7.0 2,900 4.3 160 13.0 11,800
4.5 440 10.0 7,000 5.0 755 15.0 15,300
5.0 780 7.0 2,900
Discharge, in cubic feet per second, water year October 1959 to Septembe- 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 536 a560 320 2710 235 230 850| 1,540 424 348 252 a4lo
2 446 548 320 240 240 %230 1,210{ 1,120 424 275 252 a100
3 1,260 494 *320 225 *240 225| 1,540 950 450 298 *245 a340
4 951 *402 320 215 240 225| 1,550{ 1,150 450 268 252 a300
5 595 407 320 205 240 2zo| 1,170} 1,330 407 260 238 a260
6 *476 407 a320 *210 240 a2l5 987| 1,660 348 *245 290, a250
7 412 396 310 220 a235 215 789| 1,850 356 275 260 *245
8 385 2400 310 230 230 210 630 1,870 *314 260 356 a290
9 524 412 310 240 225 210 548 2,230 339 268 305 a330
10 452 420 310 a240 220 210 464| 3,320 282 252 305 330
11 407 430 320 235 215 210 825 3,320 330 260 275 275
1z 429 420 320 230 210 205| *2,310 2,140 382 252 275 252
13 434 400 a330 230 210 a205| 5,260 1,670 314 252 252 268
14 390 370 330 230 a?10 205| *6,400| 1,250 305 268 260 260
15 363 a350 330 230 220 205| *4,560 950 290 268 275 2250
16 530 340 330 230 225 200 3,960 755 350 282 268 a250
17 588 330 330| a230 235 200| 2,420{ 3,200 511 | 275 245 a240
18 476 330 320 225 240 200 1,350| 2,560 493 260 a300 a235
19 412 340! 300 220 245 200 1,120 1,830 432 252 a300 a230
2 368 350 a290 215 250 200| 1,060{ 1,590 373 260 2400 a230
2l 352 360 290 200( 1,290| 1,450 339 305 a300 2225
22 324 a360 280 200| 1,140/ 1,550 305 330 260 az225
23 336 380 290 zoo| 5,190{ 1,330 339 373 a240| a230
24 2,090 350 290 200| 14,400 920 322 339 ag30 a300
25 3,800 340 2300 200| 4,560 831 484 282 a230 373
26 1,700 a330 320 210| *2,780 502 398 373 a230 382
27 1,100 330 350 za0| 1,870 424 330 356 a240 305
28 798 320 400 280 1,320 407 330 298 a700 282
29 616 a320] 420 330{ 1,870 339 348 252 a900 275
30 560 320 360 450| 2,140 441 373 260 2600 275
31 581f-------- 310 800|-------- 484 260( 2450
Total| 22,691| 11,496 9,970 7,005 6,795 7,330 75,563 44,963| 11,142 8,865| 10,585| 8,517
Ié{?‘an 732 383 322 226 234 236y 2,518| 1,450 371 286 341 284
sm| - - - - - - - - - - - -
In. - -| - - - - - - - - - -
Calendar year 1959: Max 4,490 Min 170 Mean 473 Cfam =~ In. -
Water year 1959-60: Max 14,400 Min 200 Mean 615 Ccfsm - In. -

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and recor~ds of discharge
at Victoria Dam and nearby .stations.

Note.--Stage-discharge relation affected by ice Nov. 10 to Apr. 1.



Location.--Lat 46°35'30",
%téarfelr%f a mile dovmstream from dam at outlet of Gogebic Lake and l— mlles east of
rglan

STREAMS TRIBUTARY TO LAKE SUPERIOR

Dralnage area.--160 sq ml.
Records avallable.--July 1942 to September 1960.

Gage.--Water-stage recorder.

929.

datum.

Average dlscharge.--18 years, 176 cfs.

Extremes.--Maximum discharge during year, 1,400 cfs Apr. 26 (gage helght, 5.€8 ft);
mum daily, 0.9 cfs Oct. 6-14.

Remarks.--Records excellent except those below 20 cfs, which are poor.

1942~

long 89°32'20",

360. West Branch Ontonagon River near Bergland, Mich,

41

in sec.3, T.48 N., R. 42 W., on right bank a

Datum of gage 1s 1,290.81 ft above mean sea level, datum of
Prlor to Nov. 5, 1942, staff gage a quarter cf a mlle upstream at different

min-

60: Maximum discharge, that of Apr. 26, 1960; minimum daily, that of Oct. 6-14,
1959; minimum gage height observed, 0.16 £t Oct. 6, 1959.

Gogeble Lake (capacity, about 50,000 acre-ft).

Rating tables, water year 1959-80 (gage height, )11‘\ feet, and discharge,

in cubic feet per second

Oct. 1 to Apr. 26

Apr. 27 to Sept. 30

Flow regulated by

0.1 0.3 2.0 8z 0.3 2,2 1.8 75
.2 1.4 2.5 150 .4 3.8 2.4 135
3 2.8 3.0 255 .6 g.0 3.0 255
5 8.6 4.0 565 .9 19 4.0 565
.8 15 8.0 1,410 1.4 41 6.0 1,410
1.5 46
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept
1 al als 176 255 282 1501 a75 1,260 250 a46 93 a58
2 al alé *214 232 *255 147 a5 1,210 230 az,5 83 138
3 al 58 188 214 248 143 ab 1,150 228 az.5 *78 138
4 al 147 174 212 213 142 a5 1,120 150| ab58 74 123
5 al 203 168 219 224 140| *ab 1,080 105 80 72 130
6 *a.9 248 218 212 237 136 as 1,020 146 79 73 128
7 a.9 273 253 225 254 118 a5 60 *169 97 159 *123
8 a.9 239 288 228 210 115 ab 952 187 95 180 a56
9 a.9 alzs 281 z19 223 114 a5 912 185 92 186 aT4
10 a.s 17 286 217 214 114 a5 872 149 103 188 128
i1 a.9 20 315 2z1 212 118 a7.5, ass 129 100 156 107
12 a.9 21 308 221 210 124 a7.5 880 126 20 145 107
13 a.9 19 234 221 203 122 ad 840 1z0 61 135 99
14 a,9 2z 252 221 197 120 az 816 119 59 116 97
15 azo 24 294 230 195 117 alz 776 118 81 112 91
16 58 12z 299 239 190 114 85 744 86 55 1z8 108
17 53 198 296 237 190 113| 214 752 89 5z 138 99
18 48 186 294 244 186 112 299 760 1ze 49 124 93
19 56 1sz 283 246 182 108 348 704 117 42 128 87
20 71 174 291 246 180 108 294 676 114 43 120 88
21 157 172 288 250 176 106 239 848 114 48 1186 86
22 164 139 294 306 176 105 269 586 11 83 108 75
23 pra 63 296 351 174 103| 503 395 105| a4d2 97 as§
24 a74 62 286 340 170 103(1,100 299 101{ a63 100 al85
25 ad 108 291 331 166 103{1,330 299 107 a64 103 286
26 a3.5 150 271 318 164 991,380 294 106| a37 101 289
27 a3.5 147 191 304 163 97 360 189 107 10z 102 281
28 a3.5 183 20 296 157 95]1,320 107 102] 105 118 276
29 a5 182 ag4| 288 154 95|1,300 112 108 97 134 253
30 a7 170 241 278 101)1,270 138 gz 96 a7é 244
31 ale |- 260 -4 | PRS- 101 266{_.______| 100 X1 ——
Total] 897.6 3,668| 7,705 7,892 5,765 3,584111,463,0{ 21,715 3,936(2,102.0( 3,547 4,079
Mean 29,0] 1zz 248 255 199 116 38z 700 131 67.8 114 13
Cfsm| - - - - - - - - - - - -
In. - - b - - - - - - - - -
Calendar year 1859: Max 51z Min 0.9 Mean 114 Cfsm 0.712 In. 9.87
Water year 1959-60: Max 1,380 Min 0,9 Mean 209 Cfsm 1,31 In. 17.83

* Discharge measurement made on this day.
a No gage-helight record; discharge estimated on basls of discharge measurements, observer's notes,

and records of stage at site { mile upstream.
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375. Clsco Branch Ontonagon River at Clsco Lake Outlet, Mich.

Location.--Lat 46°15', long 89°27!', in sec.32, T.45 N., R.41 W., on right bank 80 _ft
downstream from Cisco Lake Dam, 2% miles upstream from Langford Lake Oitlet, 4% miles
upstream from U. S. Highway 2, and 13 miles southwest of Watersmeet.

Drainage area.--50 sq mi, approximately.

Records avallable.--October 1944 to September 1960.

Gage .--Staff gage read once dally. Datum of gage 1s 1,676.69 ft above mein sea level,
atum of 1929.

Average discharge.--16 years, 46.6 cfs.

Extremes.~--Maximum daily discharge during year, 235 cfs Apr, 27, 28 (gage helght 1.86 ft);
i TnTmin dally, 0.9 ofs dug. 5o 6, 22-57° i e '
1944-60: Maximum discharge, 288 cfs May 1-4, 1951 (gage height, 2.10 ft); minimum
daily, 0.2 cfs May 29 to June 17, 1948,

Remarks.--Records good. Flow regulated by Cisco Lake (usable capacity, 15,600 acre-ft).

Rating table, water year 1959-60 (gage height, in feet, and discharge,
in cuble feet per second

0.1 0.7 0.6 23
.2 2.4 .9 52
.3 5.4 1.2 93
< 8.8 2.0 270
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 189 75 93 88 48 *50 62 230 48| 93 5.4| 134
2 182 *70 67 68 48 50 67 204 48 93 2.,4| 113
3 182 70 55 €8 45 48 70 191 48| _ 78 1.6 173
4 182 88 *52 68 *45 45 70 191 48 56 *1.2 173
5 123 70 52 €8 37 38 *70 187 48 43 =91 173
6 *81 73 52 68 33 29 70 137 *48 23 .9| *155
7 73 70 58 _*56 33 28 70 137 48 *6,2 2,0| 120
8 73 68 75 48 31 28, 70 137 48 6.2 9.8 93
9 73 70 81 48 29 26 70 142 48 6.2 36 93
10 73 70 8l 39 28 26 70 142 48 6.2 45 50
11 42 68 78 35 28 26 60 142 48 6.2 45 12
12 23 68 75 35 28 26 55 142 48 5,4 45 4,0
13 23 68 75 33 28 26 55 148 48 5.4 45 4.0
14 27 €8 75 33 28 26 71 142 32 5.4 43 4.0
15 58 111 75 33 28 26 *78 128 26 5.4 43 4.0
16 73 133 73 33 28 26 84 118 26 5.4 43 4.0
17 73 133 73 33 28 26 80 151 26 20 39 4.0
18 57 133 73 33 28 26 58 164 61 28 33 4.0
19 50 116 70 33 28 26 31 164 46 28 33 4.0
20 31 110 70 33 28 26 23 164 42 28 15 4.0
21 22 107 56 33 28 26 19 164 48 28 3.2 4.0
22 22 107 590 33 41 26 17 159 48 69 «9 4.0
23 22 103 62 33 48 26 16| 159 48 84 .9 4.0
24 48 103 68 33 48 26 77 134 50 81 .9 22
25 107 107 68 33 48 26 167 99 64 83 .9 40
26 139 107 68 28 222 90 70 9C 9 45
27 151 103 68 28 235| 82 70 84 9 66
28 155 96 70 28 235 78 94 68 74 85
29 124 96| 70 28 230 58 100| 6E 125 115
30 114 96 70 50 230 A8| 96 29 121 125
31 95f - 68 82| 48 6,7 121 .
Total] 2,687 2,737 2,121 980| 2,732 4,244 1,571)1,238.7 938.8|1,895.0
Mean| 86,7 91.2 68.4 31.6 91.1 137 52.4 39.9 30.3 63.2
Cfsm - - -] | - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 255 Min 1.7 Mean 42.6 Cfsm 0,852 In. 11,57
Water year 1959-60: Max 235 Min o.9 Mean 64.4 Cfsm 1,29 In. 17.56

* Discharge measurement made on this day.
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395. South Branch Ontonagon River at Ewen, Mich.

Location,--Lat 46°32105", long 89°16130", in sec.26, T.48 N., R.40 W., on left bank on
plers of old State Highway M28 bridge in Ewen.

Drainage area.--About 320 sq mi.

Records avallable.--April 1942 to September 1960.

Tage.--Stall gage, read twice dally, and crest-stage gage. Datum of gage is 1,113.04 ft

above mean sea level, datum of 1929. Prior to Jan. 16, 1943, reference mark or chain
gage on upstream side of bridge at same site and datum.

Average discharge.--18 years, 494 cfs.
Exfremes.--ﬂ[ixiﬁum discharge during year, 13,500 cfs Apr. 24 (gage height, 22.07 ft, from
TToodmark), from rating curve extended above 6,400 cfs on basls of contracted-opening

measurement of peak flow; minimum, 123 cfs Aug. 6 (gage height, 1.18 ft).
1942-60: Maximum discharge, that of Apr. 24, 1960; minimum observed, 7€ cfs Sept. 23,
1948, June 7, Aug. 9, 22, 1949 (gage helight, 0.88 ft).
Revisions.~--The minimum discharge for the water year 1954 has been revised to
2247cfs Nov. 7, 1953 (gage height, 2.23 ft), superseding figure published in WSP 1337.
Remarks.--Records good except those for periods of ice effect, which are falr, Some di-
version from Middle Branch Ontonagon River by Bond Falls Canal (see p. 36 ). Some
regulation at medium and low flows by Clsco Lake (usable capacity, 15,600 gcre-ft}.
Revisions (water éears).—-WSP 1307: 1942(M). Revised figures of discharge, in cublc
eet per second, for the water year 1954, superseding those published in WSP 1337, are
glven herewlith:

Date Discharge Date Discharge Date Discharge Date Dis<harge
1954 1954-Con, 1954~Con. 1954-Con,
Mar. 18 340 Mar. 23 280 Mar. 28 300 Apr. 2 250
13 340 24 280 29 290 3 250
20 330 25 290 30 280 4 250
21 310 26 300 31 270 5 290
22 300 27 300 Apr, 1 260
Month Cfs-days | Maximum | Minimum Mean
MBreh 1954, .. 0veeesscsnasesaacaararceansacnssans 9,870 370 250 318

L o S crerean 50,284 4,370 250 1,676
Water year 1953-54.....004. . crsesiaas 220,598 4,370 252 604
Calendar year 1954..ecceceuececesoascossnnnss 243,654 4,370 204 866

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Rate of change in stage used as a factor Apr. 14-18, 24-27)

1.2 125 16.0 4,360
3.0 356 1s.0 6,800
6.0 810 21.0 10,500
12.0 2,520
Discharge, in cublc feet per second, water year October 1858 to September 1960
Day Oct., Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 833 892 540 410 430 340 s8l 1,960 561 511 542 554
2 738 831 *530 380 *430 *330 854| 1,620 548 503 *313 577
3 917 *561 520 380 430 320 762 1,360 550 502 298 559
4 1,090 450 500 360 420 290 875 1,280 536 4390 283 559
5 888 470 470 *360 420 280 857 1,380 4686 478 180 546
& *668 516 433 390 410 280 822 1,640 441 *450 125 559
7 550 518 418 420 410 280 712 1,400 *431 482 135 *548
8 526 516 354 1] 410 280 600 1,420 422 425 180 555
9 539 537 350 430 410 280 see| 1,260 486 407 161
10 563 638 360 430 410 280 452f 1,530 488 398 199 555
11 516 754 350 420 410 280 *566 1,940 514 388 303 506
12 487 738 340 420 400 350 998 1,980 505 391 358 482
13 465 698 330 420 400 470 1,900 1,700 498 327 374 450
14 412 554 330 410 400 490 *3,490 1,400 476 300 380 390
15 369 520 320 410 400 490| 4,39%0| 1,lo0 471 258 346 370
16 378 540 320 410 400 500| 3,930 873 481 303 332 356
17 449 560 320 410 400 8lo| 3,180 1,320 570 290 337 353
18 454 580 320 410 400 510l 2,130{ 1,760] [ 292 340 350
19 415 580 330 410/ 400 500| 1,380 1,310 586 300 342 345
20 353 840 330 400 400 470| 1,020 9352 550 307 334 340
21 310 850 340 400 400 480 943 790 503 313 321 335
22 320 640 360 350 400 450 903 738 500 505 311 330
23 361 820 400 330 390 450/ 1,500 686 488 522 300 417
24 976 580 410 320 350 4501 %7,380 622 563 431 293 310
25 1,780 540 420 320 350 430| 8,600 564 584 447 288 227
26 1,980 520 440 420 4,050 546
27 | 1i30| 520 470 410/ 2,470 510
28 939 520 520 410 1,810 439
29 910! 520 530 407 1,600 404
30 936 530 490 394 1,880 415
31 930f~~----- 450 486 389
Total| 22,442 17,732| 12,595 12,110| 11,470| 12,277| 60,937 36,337{ 15,446( 12,709] 10,014| 12,239
lgf‘e.n 724 591 406, 391} 396 39 2,031 1,172 515 410 323 408
sm) - - - - - - - - - - - -
In. - - - - - -] - - - - - -
Calendar year 1959: Max 2,120 Min 80 Mean 438 Cfem =~ In. -
Water year 1959-60: Max 8,600 Min 125 Mean 646 Cfsm = In, -

Peak discharge (base, 2,000 cfs).--Oct., 26 (6 a.m.) 2,070 cfs (10.57 ft); Apr. 15 (2 p.m.g 4,460 cfs
16,16 ft); Apr, 24 §12 p.m.) 13,500 cfs (22,07 ft); May 1 (4 a.m,) 2,040 cfs (10.46 ft); May 11
11 p.m.) 2,030 efs

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Dec., 5, Dec. 9 to Mar. 28,

10.43 rt).
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400. Ontonagon River near Rockland, Mich.

Location.--Lat 46°43'15", long 89°12'25", in sec.20, T.50 N., R.39 W., in downstream side
of left pler of bridge on highway between Rockland and Victorla, 1{ mlles southwest of
Rockland and 2.4 miles downstream from confluence of Middle and West Branches.

Drainage area.--1,290 sq ml, approximately.
Records available.--June 1942 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 638.87 ft above mean sea level, datum of
929, Prior to Nov. 23, 1943, wire-weight, chaln, and staff gages on cownstream side
of bridge at same site and datum.

Average discharge.--18 years, 1,421 cfs.

Extremes.--Maximum discharge during year, 22,400 cfs Apr. 24 {gage height, 20.82 ft); min-
Tmum daily, 480 cfs Aug. 7.
1942-60: Maximum discharge, 42,000 cfs Aug. 22, 1942 (gage height, 28.6 ft, from
floodmark), from rating curve extended above 14,000 cfs on basis of slope-area measure-
ment of peak flow; minimum daily, 260 cfs Sept. 6, 1948.

Remarks .--Records good except those for periods of ice effect or no gage-teight record,
ch are falr. Flow regulated by Victorla powerplant on West Branch & mlles above
station, by Bond Falls Reservoir (see p. 36), and by Gogeblc and Cisco Lakes (combined
usable capacity, about 65,600 acre-ft).

Revisions (water years).--WSP 1387: 1943, 1946-47.

Rating table, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per seeond)

5.8 450 11,0 5,630
6.0 540 1g.0 18,800
7.0 1,130 2l.o 22,800
8.0 1,960
Discharge, in cubic feet per second, water year October 1959 to Septembzr 1960
Day Qct. Nov. Dec, Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 1,670 1,830; 1,050| 1,200 980 7701 2,200 5,100 1,330 1,020 800} 1,240
2 1,350 1,5%0| 1,050 T;15 980 760| 2;700| 4,280| 1,330 1070 754| 1,070
3 2,250 1,500 1,200 1,150 900 750 3,100 3,820 1,360 878 *640 1,130
4 2,430 *1,040 1,200 1,100 1,100 730 3,100 4,230 1,360 630 680 1,100
S 1,870 1,120 1,100 800 940 670 2,900 4,370 1,260 830 650 894
6 *1,280 1,010 1,050 800 960 660 2,700 4,630 1,130 %8¢ 560 1,030
7 1,170 1,090 1,000 900 960 680 2,200 4,860 8178 =9 480| *1,100
.8 710 1,110{ 1,000 930 920 660 1,700| 4,690 *992 836 670| 1,030
9 482 1,190 1,100 1,050 880 640 1,500 4,630 963 837 720 1,080
10 832 1,290 1,050 990 860 620 1,350| 6,000 1,010 722 670 954
11 805 1,450 1,000 990 820 640 1,750 6,920 1,050 892 698 1,010
12 1,020 1,550 1,150 1,050 800 640| 4,000 5,700 984 878 837 946
13 924 1,300, 1,150| 1,050 870 750 9,330] 4,820 1,080 772 784 863
14 934 1,250 1,100 1,000 820 800( 12,700 4,000 956 724 742 800
15 898 870 1,100 1,000 830 800(#12,200 3,120 990 6 832 736
16 1,160 910 1,150 1,000 860 820| 10,400 2,620 1,100 630 790 726
17 1,110 860 1,100 1,000 880 830 7,590 5,180 1,410 630 722 762
18 1,110 880 1,050 960 850 800 4,750 5,430 1,380 M0 806 646
19 1,160 1,000 1,000 1,050 850 800 3,870 4,350 1,320 630 1,490 776
20 1,020 1,100 970 950 870 760, 3,130| 3,430 1,270 640 932 707
21 703 1,150 940 950 860 760 3,060 3,190 1,140 930 697 696
22 200 1,300 920 940 820 770 2,670 3,070 1,000 932 824 714
23 850 1,300 940 910 910 740 6,720 2,490 1,020 636 698 780
24 2,770 1,200 980 1,000 820 770 20,000 1,960 1,020 872 605 976
25 6,900 1,000 1,050 930 740 730| 16,50 1,770 1,130 1,09 671 964
26 4,360 1,000 1,150 960 680( 11,000 1,600 1,170 1,160 666 910
27 2,830 1,050 1,250 860 780 7,280 1,660 1,100] - 1,100 710 T42
28 1,920 1,050 1,300 880 880| 5,190 1,400 970 1,09 1,260 690
29 1,610 1,000{ 1,300 960 930| 6,020 1,270 1,080 834 1,920 839
30 1,800 1,050 1,200 1,000 1,150/ 6,300 1,200| 1,140 9 1,630 741
31 1,720F-----—-- 1,100 1,050 1,500 1,380 774 1,310 -~---—---
Total| 50,348| 34,840| 33,700/ 30,560| 25,220f 24,270|177,910{113,370| 33,923| 26,193| 26,248| 26,652
g;an 1,624 1,161 1,087 986 870 783| 5,930| 3,657 1,131 8145 84 888
sm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 7,490 Min 310 Mean 1,189 Cfsm 0,922 In. 12,52
Water year 1959-60: Max 20,000 Min 480 Mean 1,648 Cfsm 1,28 In. 17,42

Peak discharge (base, 9,000 cfs).--Apr. 14 (11:30 p.m.) 15,200 cfs (16.98 ft); Apr. 24 (3:15 p.m.)
22,400 cfs (20.82 ft).

* Discharge measurement made on this day.

Note.-~Stage~discharge relation affected by ice from Nov, 11 to about Apr., 1. No gage-height rec-
ord Nov. 12 to Apr. 12; discharge estimated on the basis of weather records and re-ords of discharge
at Victoria Dam and nearby stations,
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405. Sturgeon River near Sidnaw, Mich.

Locatlon.--Lat 46°35', long 88°35', in sec.5, T.48 N., R.34 W., on right bank 40 £t down-
stream from highway bridge, 2 miles downsfream from Rock River, 3z miles northwest of
Covington, 4 miles upstream from Perch River, and 9 miles northeast of Sidnaw.

Drainage area.--171 sq mi.

Records available.--October 1912 to September 1915, April 1943 to September 1960. Monthly
dIscharge only for some periods, published in WSP 1307

Gage .--Water-stage recorder. Datum of gage is 1,214.40 ft above mean sea lev:l, datum of
929. October 1912 to September 1915, staff gage at site 200 ft upstream at different
datum., Apr. 2, 1943, to Oct. 1, 1946, chain and staff gages at old timber bridge 20 ft
upstream at present datum.

Average discharge.--20 years, 209 cfs.

Extremes.--Maximum discharge during year, 4,630 cfs Apr, 24 (gage height, 11.63 ft); mini-
T mum, 16 cfs Aug. 24, 25, 27; minimum gage height, 3.67 ft Aug. 27.
1912-15, 1943-60: Maximum discharge, that of Apr. 24, 1960; minimum, 4.6 cfs Oct. 8,
1948 (gage height, 3.47 ft).

Remarks.--Records excellent except those for perlods of ice effect or no gage-height rec-
ord, which are fair.

Revisions.--WSP 1507: Drainage area.

Rating table, water year 1959-60, except periods of 1lce effect (gage
height, in feet, and discharge, in cubic feet per second)

3.6 12 6.0 540
3.9 30 7.0 1,020
4.3 72 10.0 3,140
4.9 170 12.0 5,000
5.5 337

Discharge, in cublc feet per second, water year October 1959 to September 1960

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 352 634 162 140 90 84 200 1,270 259 99 35 188
2 309 608 164 159 90 82 216| 1,160 259 86 32 197
3 468 540 160 137 88 80 276 998 289 78 28 177
4 472 472 156 130 88 76 280 954 283 73 25 141
5 407 423 154 125 86 74 237| 1,000 239 66 22 112
[ 330 337 148 115 86 72 209| 1,650 204 58 21 92
7 280 365 146 115 86 72 192| 1,980 181 52 38 80
8 245 370 *145 110 *84 *70 174| 1,620 160 53 47 75
9 242 360 143 110 8L 68 172{ 1,220 139 47 45 82
10 226 356 136 110 84 68 207 992 127 40 45 78
11 211 335 136 *110 84 64 174 954 139 35 37 72
12 224 315 136 110 84 62 276 1,020 139 32 32 66
13 237 300 132 1lo 84 60 652| 1,110 127 29 30 58
14 224 280 130 110 85 60 1,100| 1,010 113 z9 37 52
15 204 270 134 105 85 58| 1,480 835 99 30 34 a47
16 286 259 134 105 86 57| *1,970 688 102 67 32 243
17 364 245 134 105 88 56| 2,280 895 164 73 29 a39
18 341 230 132 100 30 56/ 1,840 835 174 70 26 a3?
19 292 214 129 98 94 55( *1,650 711 156 58 23 a35
20 248 202 125 96 95 54| 1,670 603 134 47 22 a32
21 221 199 125 95 96 54| 2,020 675 115 46 21 a30
22 202 197 120 95 96 54| 2,440 742 113 102 18 a30
23 211 194 120 95 96 *54| 2,920 680 117 132 19 a30
24 1,070 192 120 95 94 54| 4,420 576 141 pxy 17 ag0
25 1,600 ®185 120 95 94 54| #Z,010 468 137 88 16| al2s
26 1,340 183 125 54| 2,760 383 120 77 17 alls
27 1,000 175 135 64| 1,920 *330 101 70 16 alos
28 765 170 155 80| 1,410 292 93 *58 241 a90
29 #5634 170 155 100| 1,190 282 107 50 *316 *81
30 585 170 #150 135| *1,290 292 *109 45 264 71
31 608 ------- 145 *#165[---—---- 296 39 216 |--—----—
Totall 14,198| 8,950 4,306 3,322 2,573| 2,194( 39,632| 26,501| 4,640| 1,942 1,801| 2,440
Mean| 458 298 139 107/ ' 88.7 70.8| 1,321 855 155 62.6 58,1 81.3
Cfsml 2,68 1.74/ 0.813| o0.626| 0.519( 0.414 7.73 5,00 ©0.906| 0,366 0,340 0,475
In. 3.09 1,94 0.94 0.72 0.56 0.48 8.62 5.76 1.01 0.42 0.39 0.53
Calendar year 1959: Max 2,010 Min 26 Mean 240 Cfsm 1.40 In. 19,02
Water year 1959-60: Max 4,420 Min 16 Mean 307 Ccfsm 1.80 In. 24.46

* Discharge measurement made on this day.

a No gage-helght record; dlscharge estimated on basis of weather records, recorded range in stage,
and records for nearby stations.

Note.--Stage-discharge relation affected by ice Nov, 7-9, 11-15, 17, 18, 27, 28, Dec, 21-23,
Dec. 25 to Jan. 1, Jan, 4 to Apr. 1.
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415, Sturgeon Rilver near Alston, Mich.

Location.--Lat 46°44', long 88°40!', in SEf sec.15, T.50 N., R.35 W., on right bank in
powerhouse of Upper Peninsula Power Co. at Prickett Dam, 3 miles upstr3am from Clear
Creek and 5 miles southeast of Alston.

Drainage area.--346 sq mi.

Records avallable.--February 1932 to June 1941, October 1942 to September 1960.
scharge only for some perlods, publlshed in WSP 1307.

Gage .~-Water-stage recorder.

evels by Corps of Engineers).

Average discharge.--26 years (1932-40, 1942-60), 421 cfs.
Extremes .--Maximum discharge during year, 7,360 cfs Apr. 24 (gage height, 53.09 ft); mini-

ally, 1 cfs Aug. 14-19
1932-41, 1942-60:
Aug. 14-19, 1960.

Monthly

Datum of gage 1s 670.3 ft above mean tide at New York Clty

MexLmum discharge, that of Apr. 24, 1960; minimun daily, that of

Remarks.-~-Records good except those for periods of no gage-helght record, which are poor.
Tlow regulated by powerplant at statlon.

Rating tables, water year 1959-60 {gage height, in feet, and discharzge,

Oct, 1 to Apr, 13

in cubic feet per second

Apr. 14 to Sept. 30

43,0 9.0 44,5 370 43.0 6.0 44 .4 225
43,1 18 45,0 590 43,1 12 45,0 450
43,4 60 46.0 1,110 43,4 37 46,0 1,030
43,9 170 49.0 3,400 43.9 105 53.0 7,270
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 549 1,120 454 ] 365 275 241 400| 2,150 560 437 356 244
2 647 1,000 362 150 277 249 586 2,110 447 417 570 350
3 758 900 369 171 269 249 361 1,900 428 141 596 381
4 1,010 a860 364 349 278 230 398 1,820 555 10 585 387
5 613 a840 371 336 272 132 581 1,760 545 328 580 13
6 589 a840 415 318 142 105 581 2,820 427 340 565 274
7 617 a820 363 247 140 253 581 3,160 479 330 555 259
8 617 a8lo 351 304 265 245 581 3,110 531 328 524 261
9 594 a800 358 le4 236 245 581 2,390 518 324 443 399
10 482 a800 337| ¢ 146 236 192 96| 1,680 426 10 767 511
11 397 675 342 304 237 191 401 1,550 323 70 402 10
1z 416 608 312 303 233 92 594 2,170 188 213 190 258
13 414 612 300 292 125 15| 1,l00| 2,350 211 220 a76 231
14 402 612 315 283 128 110 2,500 1,850 168 214 al 197
15 437 612 295 334 238 267 2,860 1,560 169 188 al 196
16 471 604 295 283| 2,890 1,450 230 131 al 166
17 789 459 345 222| *3,080( 2,110 413 10 al 154
18 515 308 346 279 2,700| 1,860 362 131 al 10
19 612 359 298 50| ¥2,230( 1,530 341 292 al 178
20 535 367 296 15| 2,230| 1,290 234 285 a2 127
2l 445 463 297 329 2,400 1,210 396 285 a3 159
22 415 364 231 290 2,830 1,620 291 302 al3 159
25 406 378 245 *330 35,830 1,290 330 154 ald 205
24 1,370 *554 343 324 6,430 1,060 390 228 al0 212
25 23,000 473 289 311| %6,820 *904 324 399 a23 10
26 a2,000 363 340 15| %#4,710 682 149 *366 a20 345
27 al,600 353 345 15 3,240 8lg 343 233 10 344
28 |#al,300 368 345 263 2,440 692 405 180 10 *280
29 1,000 366 *334 325 2,510 560 *#345 183 *10 257
30 977 385 367 296 2,260 560 431 142 39 277
31 957 [--—---—~ 379 358 |--—--—-- 560 [--~—---— 60 75 [-=—m =
Totall 24,935 18,051 10,403 71,977 6,383 6,521| 62,801} 50,677| 10,959 6,951 6,444 6,854
Mean 80 602 336 257 220 210 2,093 1,635 365 224 208 22
Cfsm 2,32 1.74f 0,971| 0.743! 0,636/ 0,607 6,05 4.73 1.05| 0,647| 0,801 0.659
In. 2,68 l.94 1.12 0.86 0.69 0.70 6,75 5.45 1.17 0.75 0.69 0.74
Calendar year 1959: Max 3,070 Min 13 Mean 457 Cfem 1,32 In. 17.94
Water year 1959-60: Max 6,820 Min 1 Mean 598 Cfsm 1,73 In. 23,54

# Discharge measurement made on this day.
a No gage-height record; discharge estimated on basis of powerplant records and operators’ notes.
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425. Otter River near Elo, Mich.

Location.--Lat 46°52!, long 88°37', in sec.34, T.52 N., R.34 W., on downstream side of
highway bridge, 1% miles southeast of old Elo school and 3 miles upstream from Otter
Lake.

Drainage area.--165 sq mi.

Records avallable.--October 1942 to September 1960, Monthly discharge only for some
periods, published in WSP 1307.

Gage.--Wire-welght gage read twice dailg, and crest-stage gage. Datum of %age 1s 617.88
t above mean sea level, datum of 1929 (levels by Michigan Department of Corservation).

Average discharge.--18 years, 219 cfs.

Extremes.--Maximum discharge during year, 3,160 cfs Apr. 24 (gage height, 12.0f ft); mini-
mum, 77 cfs Aug. 16 (gage height, 2.85 ft).
1942-60: Maximum (giisoharge, 4,540 cfs Apr. 19, 1952 (gage height, 13.52 ft); mini-
mum observed, 68 cfs Nov, 18, 1947 (discharge measurement); minimum gage helght, that
of Aug. 16, 1960.

Remarks .--Records good except those for periods of ice effect, which are fair.
Revislons.--WSP 1507: Dralnage area.

Rating tebles, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second

Oct, 1 to Apr. 15 Apr, 16 to Sept, 30
3.2 98 8,0 1,140 2,8 72 8.0 1,140
4.0 210 10.0 1,870 3.5 158 10,0 1,870
5,0 389 11.0 2,390 5.0 400 12,0 3,090

Discharge, in cubic feet per second, water year October 1959 to September 1860

Day { Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 158 212 160 120 110 110 285 600 198 102 83 93
2 156 197 160 130 110 110 320 453 226 100 85 98
3 301 182 155 140 110 110 330 385 210 103 80 89
4 269 173 155 135 110 110 315 472 174 97 80 89
5 200 168 155 125 110 110 300 511 154 95 79 85
6 168 163 155 125 105 105 265 457 140 91 78 84
7 153 144 150 130 105 105 236 396 128 91 2 82
8 143 165 150 130 105 105 223 434 123 83 96 82
9 147 170 150 130 105 105 207 430 118 89 86 92
10 147 167 150 130 105 105 173 680 116 89 85 86
11 139 185 150 125 105 105 240 742 161 88 [:H] 84
12 161 200 155 120 105 105 582 528 149 86 81 91
13 156 190 155 120 105 105 1,180 410 128 85 80 80
14 143 180 155 115 105 105| 1,780 333 118 88 81 3
15 137 175 155 115 110 105 2,270 291 112 3 78 82
16 210 175 160 110 110 100| 2,580 254 142 89 78 80
17 247 175 160 110 110 100| *2,080 392 270 92 79 80
18 205 175 160 110 115 100| #1,090 356 0 a9 a3 86
19 178 175 155 105 115 100 840 287 164 86 140 82
20 161 180 145 105 115 100| 1,040 262 134 a4 ] 84
21 144 185 130 105 120 100| 1,300 330 121 116 91 80
22 139 190 135 105 120 100| 1,320 347 128 122 89 82
23 144 190 140 105 120 los5| 1,260 281 123 T 86 81
24 373 *190 145 105 115 *110( 2,770 239 123 95 84 93
25 748 185 150 105 *115 115| 2,180 *214 112 90 85 160
26 454 180 155 105 115 120| 1,130 197 108 108 85 114
27 327 175 170 *105 115 130 778 184 108 *93 84 95
28 %248 170 185 105 115 140 565 178 146 8g 116 *93
29 *216 165 #1950 110 115 170 690 167 *123 86 *136 93
30 213 160 135 110|--—-— 215 908 Z67 109 85 87 92
31 216 -—----- 125 110[---~ - 240~-~---- 243 |-----—-— 83 93 |-----me-
Totall 6,801 5,341| 4,750| 3,600 3,220 3,645( 29,237| 11,321 4,362| 2,886 2,769 2,694
Mean 218 178 153 116 111 118 975 365 145 93,1 89,3 89.8
Cfsm| 1,33 1,08/ 0,927 0,703 0,673 0,715 5,91 2.21| 0.879| 0.584| 0.541| 0,544
In. 1.53 1.20 1.07 0,81 0.73 0.82 6,59 2.55 0,98 0.65 0.62 0,61
Calendar year 1959: Max 1,620 Min 75 Mean 204 Cfsm 1,24 In. 16,75
Water year 1959-60: Max 2,770 Min 78 Mean 220 Cfsm 1,33 In. 18,16

?ex(akzdiachr:z)-ge (base, 1,300 cfs).~-Apr. 16 (8 a.m.) 2,820 cfs (11.65 ft); Apr. 24 (5 p.m.) 3,160 ofs
12,08 ft).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by iee Nov, 8, Nov. 11 to Apr. 6.
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430. Sturgeon River near Arnheim, Mich.

Location.--Lat 46°56', long 88°33', in SEL sec.l, T.52 N., R.34 W., on right banllc a quar-
Ter of a mile downstream from Otter Lake, 3 mlles northwest of Arnmhelm, and 83 mlles
northeast of Pelkie.

Drainage area.--703 sq mi.

Records available.--October 1942 to September 1960, Monthly discharge only for some
periods, publlshed in WSP 1307.

Gage.--Staff gage read once daily. Datum of gage is 605.98 ft above mean tide at New York
ity (Corps of Englneers bench mark).

Average discharge.--18 years, 821 cfs.

Extremes.--Maximum discharge during year, 12,200 cfs Apr. 25 (gage height, 13.87 ft), from
Tating curve extended above 7,000 cfs by logarithmic plotting; minimum, 164 cfs Aug. 27
(gage height, 0.60 ft).

1942-60: Maximum discharge, 15,500 cfs Apr. 20, 1952 (gage height, 14.57 ft, from
graph based on gage readings); minimum, that of Aug. 27, 1960.

Remarks .--Records good except those above 7,000 cfs, which are fair. Occasional slight
regulation caused by Prickett Dam.

Revision (water years).--WSP 1387: 1943-45(M), 1950-52. WSP 1507: Drainage area.

Rating tables, water year 1959-60, except periods of lce effect {gage height,
in feet, and discharge, in cubic feet per second)
{Rate of change in stage used as a factor Oct. 26-31, Apr, 13 to May 24)

Oct. 1 to Apr, 12 Apr, 13 to Sept. 30
1.2 303 0.6 164 12.0 5,080
5.0 1,380 4.0 1,100 13,0 6,500
9.0 3,060 8.0 2,750 13.8 11,600
Discharge, in cubic feet per second, water year October 1958 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Julr Aug . Sept.
1 1,310 1,620 642 592 411 371 617) 4,200| 1,080 582 330 207
2 1,180 TI,590 613 564 406 386 704| 3,760{ 1,050 572 317 226
3 1,100 1,470 656 556 448 b390 843| 3,330 968 598 458 302
4 1,180| 1,410 662 518 127 b390 939 3,080 914 504 562 377
5 1,310} 1,270 656 523 437 b330 slo| 3,010 920 395 608 421
6 1,210 1,200 659 b550 448/ 1b380! 1,0l0| 2,920 890 364 634 372
7 1,090 1,080 b650 b560 432 371 1,070 3,140 806 395 662 335
8 997| 1,0l0 639 b570 401 366 1,090 3,710 794 429 668 361
9 962 997 611 b560 411 386 1,080 3,870 803 442 668 374
10 921 971 575 b560 427 396| 1,080 4,030 800 445 606 390
1 858| 1,040 550 b530 427 411 916| 3,780 773 406 674 491
12 788) 1,150 534 512 422 396 985| 3,360 668 322 640 400
13 756| 1,080 578 529 424 391 =2,250{ 3,180 629 328 530 338
14 730! 1,040 583 550 401 3391 3,890{ 2,990 556 322 426 348
15 707 956 545 550 376 303| 5,4%| 2,610 499 369 338 338
16 747 968 545 523 371 310 9,150 2,280 484 359 250 333
17 782 881 550 512 3611 g,s80| 2,520 25 348 212 333
18 916 805 550 453 411 396| %g,430( 2,460 668 322 188 307
19 927 771 542 448 411 404 5,070 2,640 692 270 222 260
20 S04 724 534 477 427 401| *4,650 2,370 707 302 226 260
21 890 710 496 480 424 346 4,490 2,150 582 442 207 265
22 811 753 458 485 401 346 4,510! 2,100 603 442 193 270
23 794 747 450 485 404| b370| 4,580 2,050 575 468 169 270
24 788 *756 427 464 b420| *b390; 5,870| 1,880 577 426 169 369
25 1,450 814 180 432] *ba30| ba2o| 11,100] *1,760 582 432 174 354
26 2,580 805 485 427 ba3o| b430| 9,220| 1,560 564 468 169 322
27 3,060 759 534 *475 b430 b410f *#6,190| 1,380 546 *#533 164 333
28 | *2,710 701 583 472 b420 356 5,060| 1,250 530 520 I71 *395
29 2,240 673 *645 386 341] 4,660 1,180 *556 416 200 406
30 1,900 651 645 ~] 466] 4,460 1,120 546 380 *207 411
31 1,720f------- 606 534(--—-~----{ 1,110f-------—— 358 202 [--—--—---
Total| 38,328| 29,412( 17,743| 15,735( 12,069} 11,947|117,814| 80,880| 20,887| 12,960| 11,244| 10,168
Mean| 1,236 980 572 508 416 385| 3,927 2,609 696 418 363 339
Cfsm{ 1,76 1,39 0.814| 0.723| 0,592 0.548 5.58 3,71 o0.990]{ 0.595| 0,516 0,482
In. 2,03 1.55 0.94 0.83 0,64 0,63 6.24 4.28 1.10 0.69 0.59 0,54
Calendar year 1959: Max 4,380 Min 250 Mean 815 Cfsm 1,16 In. 15.75
Water year 1959-60: Max 11,100 Min 164 Mean 1,036 Cfsm 1,47 In. 20,06

* Discharge measurement made on thls day.
b Stage-discharge relation affected by ice,
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455. Tahquamenon River near Tahquamenon Paradise, Mich.

Location,~- Lat 46°34'30", long 85°16'10", in NE} sec.1l, T.48 N., R.8 W., on left bank
.7 mile upstream from Tahquamenon (Big) Falls, 11.5 miles west of Tahquamenon Para-
dise, and 19 miles northeast of Newberry.

Drainage area.--790 sq mi.
Records available.~~August 1953 to September 1960,

Gage.--Water-stage recorder. Altitude of gage 1s 697 ft (from river-profile map).

Average discharge.~-7 years, 884 cfs,

Extremes.--Maximum discharge during year, 6,990 cfs May 10 (gage height, 10.26 ft); min-
um, 201 cfs Aug. 26 (gage height, 3.13 ft).
1953-60: Maximum discharge, that of May 10, 1960; minimum, 157 cfs July 26, 1955
(gage height, 2.88 ft).

Remarks.--Records excellent except those for period of no gage-helght record, which are

good.
Rating table, water year 1959-60 (gage helght, in feet,
and discharge, in cublc feet per second
3.1 210 6.0 1,700
3.5 334 8.0 3,760
4.0 sz2 9.0 5,100
5.0 1,030 10.3 7,050
Discharge, 1in cublc feet per second, water year October 1959 to September 1960
Day| Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Ave. Sept.
1 1,650| a3,000 696 755 482 431 506 4,740| 1,280 700 442 601
2 1,590 a2 900 678 715 62 427 548| 4,610 1,300 655 419 614
3 1,510| a2,800 664 673 470 419 624 4,500 1,350 655 393 610
4 1,440| 2,650 660 646 458 419 730| 4,500| 1,420 664 368 682
5 1,340 2,550 660 614 454 415 790( 4,400[ 1,430 637 354 770
6 1,250 2,450 660 574 450 412 833 4,540] 1,420 606 341 82z
7 1,160 2,320 619 526 442 400 872 5,740 1,400 574 324 828
8 1,0801 2,180 632 498 438 397 904 6,090| 1,330 535 318 833
9 1,110 2,040 624 474 431 390 940| 6,270 1,240 506 328 922
10 1,110| *1,930 596 458 431 379 970| *6,820| 1,130 486 318 988
11 1,200 1,840 578 450 434 375 1,020 6,810 1,010 474 312 1,020
12 1,310| 1,760 565 446 423 368 1,180 6,700 899 442 296 1,040
13 *1,390| 1,640 565 170 412 361 1,510| *6,540 790 427 296 1,050
14 1,420 1,520 552 506 iis5 354 1,920( 6,340 696 427 283( *1,050
15 1,410| 1,410 *552 535 419 348 2,670 6,090 619 419 299 1,010
16 1,430 1,350 592 561 419 *341 3,630 5,820 *583 393 305 964
17 1,440 1,19 646 570 423 341 4,350 5,500 838 397 296 916
18 1,470 1,110 682 570 *427 341 4,610 5,220f 1,040 404 *286 877
19 1,490 1,050 691 574 427 337 4,750 4,850 1,100 397 273 838
20 1,440 994 673 *574 427 337 | *4,740 4,530 1,140 390 264 811
21 1,420 940 646 570 431 344 4,780 4,220 1,150 *390 258 780
22 1,380 888 619 556 434 344 4,780 3,890 1,110 412 249 725
23 1,330 860 588 548 434 344 4,740 3,540] 1,070 462 240 682
24 1,520 850 561 535 434 344 4,810 3,220{ 1,050 470 240 682
25 2,230 844 535 526 434 344 4,940 2,930 1,070 454 234 715
26 a2,700 828 522 344 060| 2,610( 1,050 431 222 760
27 a3,000 806 588 341 ) 2,270 994 427 222 760
28 a3,100 780 705 344 4,920| 1,970 916 434 237 760
29 a3,200 750 785 361 4,770 1,710 828 419 328 720
30 a3,200 720 795 400 4,670| 1,490 750 408 470 691
31 24,3100 -w-u-nn 790 466 [--------| 1,370|-------- 438 565|--e-auen
Total] 53,420] 46,950| 19,719| 16,896{ 12,667| 11,568| 86,587|139,830; 32,003| 14,933 9,780| 24,521
Mean 1,723 1,565 636 545 437 373 2,886 4,511 1,067 482 315 817
Cfam .2.18 1.98 0,805} 0.690{ 0.553 0.472 3.65 5.71 1.35 0.610| 0.399 1.03
In. 2,51 2.21 0.93 0.80 0.860 0.54 4.07 6.58 1.51 0.70 0.46 1.15
Calendar year 1959: Max 4,460 Min 204 Mean 1,035 Cfsm 1.31 In. 17.73
Water year 1959-60: Max 6,820 Min 222 Mean 1,281 Cfsm 1,62 In. 22,03

* Discharge measurement made on this day.
a No gage-helght record; discharge estimated on basls of weather records and records for nearby
stations.
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460, Black River near Garnet, Mich.

Location.--Lat 46°07'05", long 85°21'55", in SE sec.13, T.43 N., R.9 W., on right bank
upstream from highway bridge, 15 ft downstream from unnamed tributary entering
from right, 3% miles upstream from Lake Michigan, and 4 mlles southwest of Garnet.
8

Drainage area.-- sq ml, approximately.
ecords_available.--September 1951 to September 1960.

Gage.--Water-stage recorder, Datum of gage is 629.7 ft above mean sea level, datum of 1929,
verage discharge.--9 years, 27.6 cfs.
Extremes. --Max Imum discharge during year, 860 cfs May 7 (gage helght, 8.55 ft), from rating

curve extended above 350 cfs by logarithmic plotting; minimum, 9.2 cfs Mar. 21, 23

(gage height, 2.27 ft).
1951-60: Maximum discharge, that of May 7, 1960; minimum, 4.9 cfs Mar. 11, 1956

(gage height, 2.10 ft). X

Remarks.--Records good except those above 300 cfs, which are falr, Records of water
temperatures for the water year 1960 are given in WSP 1741.

Revisions.--Revised figures of discharge, in cublc feet per second, for the water year
1959, superseding those published in WSP 1627, are glven herewith:

Date Discharge Date Discharge Date Discharge
1959 1959~-Con. 1959-Con.
Apr, 20 146 Apr. 28 112 May 6 162
21 125 29 166 7 180
22 1le 30 137 8 122
23 117 May 1 106 9 90
24 104 2 1lo . 10 T2
25 87 3 106 Sept.23 114
26 89 4 133 2: 82
27 80 5 125
Per square | Runoff in
Month Cfs-days | Maximum | Minimum Mean mige inches
April 1959...cc2000v0eccnes 2,643 208 1z 88.1 3,15 3,51
Vooevsoss o 1,842 180 18 59.4 2.12 2,44
September..cscsesae . 841.1 114 8.3 28.0 1.00 1.12
Water year 1958-59.. 208 7 2¢.5 . 875 11,86
Rezised pe?k discharge.--1958-59; Apr, 28 (12 p.m.) 181 cfs (4,65 ft); May 7 (2 a.m.) 204 cfs
4,87 ft). -

Discharge, In cubic feet per second, water year October 1959 to September 1960

Day | oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 30 4 24 24 16 13 17 199 55 26 22 32
2 28 66 24 22 16 13 18 153 71 26 20 27
3 34 62 23 22 15 13 22 145 82 30 13 26
4 32 62 24 21 15 13 26 172 56 26 18 50
5 28 62 24 2C 15 12 26 152 47 24 16 38
6 26 56 24 20 15 12 25 260 41 23 16 32
7 25 50 23 19 15 12 27 752 37 22 17 28
8 23 48 22 18 15 1z 27 421 33 22 18 31
9 42 48 22 18 15 12 26 #283 30 22 1s 38

10 38 *48 21 17 14 12 26 *321 29 20 16 30
11 72 64 20 17 14 1z 29 249 28 19 15 28
12 64 54 20 19 14 12 48 170 26 18 15 28
13 51 46 19 21 14 11 126 123 25 18 15 26
14 *42 41 13 21 14 11 178 98 24 17 18 *25
15 42 38 *24 21 14 11 242 84 23 16 16 23
16 53 35 27 20 14 73 *#33 16 18 22
17 57 33 26 20 14 70 48 16 14 26
18 49 32 25 19 *14 64 39 16 *14 26
19 42 32 23 i 14 58 53 15 14 24
20 38 30 21 *18 14 53 43 13 23
21 34 30 21 18 14 51 37 *19 13 22
22 32 30 20 18 13 49 38 23 13 21

23 41 30 19 17 13 46 38 20 13 22
24 162 33 18 17 13 41 53 17 13 25

25 280 30 19 17 13 39 42 16 12 29
26 216 28 20 17 13 38 36 18

27 146 27 31 17 13 35 32 17

28 108 26 34 16 13 33 32 16

29 100 25 30 16 13 31 33 16

30 90 24 28 16|-——--— 83 29 36

31 82— 26 16 64 2

Totall 2,107 1,264 722 581 409 4,380 1,173 629

Mean)| 68,0 42.1 23.3 18.7 14.1 141 39,1 20.3 19,0

Cfam 2,43 1.50 0.832 0.668 0.504 5.04 1.40 0.725 0.679

In. 2,80 1.67 0.96 0.77 0,54 5.81 1.56 0.84 0.78
Calendar year 1959: Max 280 Min 7 Mean 31.6 Cfem 1.13 In. 15,29

Water year 1959-60: Max 752 Min 10 Mean 46.0 Cfsm 1.64 In. 22,36

Peak discharge (base, 120 ¢fs).~-Oct, 25 (3 p.m.) 300 e¢fs (5.65 ft); Apr. 17 (7 a.m,) 340 cfs (5.
$;

£t); Apr. 24 (12:30 p.T.) 352 cfs (5.84 ft); Apr. 30 (11 p.m.) 212 cfs (4.78 ft); May 7 (10:30

a,m.) 860 cfs (8.55 ft

76

* Discharge measurement made on this day.
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495, Manistique River at Germfask, Mich,

Location,--Lat 46°14'00", long 85°55'40", in SE{ sec.4, T.44 N., R.13 W., on left bank
600 ft upstream from bridge on State Highway 77, 1 mlle south of Germfask, 13 miles up-
stream from Grays Creek, and at mile 62.5.

Dralnage area,.--341 sq mi.
Records avallable.--March 1938 to September 1960.

Gage.--Water-stage recorder., Datum of gage 1s 662.40 ft above mean sea level (levels by
lchigan Department of Conservation). Prilor to Dec. 29, 1938, staff gage at site
600 ft downstream at different datum.

Average discharge.--22 years, 442 cfs.

Extremes, --Maximum discharge during year, 2,250 cfs May 10 (gage helght, 8.64 ft); mini-
“mum. 509 cfs Aug. 27, 28 (gage beight| 1.18 £t). Y gage hetent. s
1938-60: Maximum discharge, that of May 10, 1960; minimum, 135 cfs July 235, 26,
1955 (gage helght, 0.77 ft).

Remarks.--Records excellent except those for perilods of ice effect, which are good. Since

%gk"s{ 1948, slight regulation during summer low flow by dam on outlet of Manistique

Rating table, water year 1959-60, except perlods of ice effect (gage
helght, in feet, and discharge, in cublc feet per second)

1.1 196
2.0 363
4.0 888
8.7 2,270
Discharge, in cubic feet per second, water year October 1959 to September 1967
Day | oOct. '| Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 610 207 545 420 410 380 404] 1,230 923 661 480 310
2 592 866 543 400 400 375 418 1,200 974 640 457 297
3 595 845 540 400 400 370 467 1,220 991 656 441 286
4 592 829 535 390 390 370 506! 1,250 999 667 424 436
5 574 810 532 390 398 365 517| 1,220 985 645 381 524
3 545 783 527 390 411 365 532| 1,410 969 618 290 493
7 527 753 511 390 416 360 540{ 1,920 947 597 275 470
8 506 740 504 390 396 360 540f 2,140 907 579 271 532
9 522 737 504 390 401 355 540 *2,170 861 566 257 750
10 532 729 467 390 390 356 543 2,230 826 550 254 726
11 574 *748 457 398 385 354 571! *2,180 804 540 245 688
12 605 734 483 408 375 345 664 2,040 785 530 240 6§72
13 618 704 493 424 368 341 850 1,880 769 514 238 *648
14 *618 680 475 444 394 340 1,030 1,710 748 498 252 637
15 615 660 467 475 401 341 1,200( 1,570 729 485 266 618
16 642 640 *470 480 404 335 *1,500{ 1,440 745 478 262 595
17 686 620 475 459 406 *#333| 1,680 1,340 *858 478 #248 582
18 675 600 475 454 406 330 T,510{ 1,270 866 480 242 579
19 656 530 467 446 *404 330[ 1,320{ 1,200 877 475 235 574
20 634 580 449 441 398 328 1,180 1,150 883 470 230 561
21 615 597 426 *434 390 335/ 1,160 1,120 856 485 225 543
22 595 537 421 431 390 324\ 1,130 1,100 839 *566 222 530
23 582 587 411 431 391 325 1,110, 1,070 823 597 218 514
24 704 592 411 431 388 333 1,230] 1,050 812 582 217 527
25 961 595 408 428 388 326| 1,380 1,020 799 553 212 613
26 985 584 416 416 388 26| 1,360 999 777 535 212 645
27 1,020 574 488 414 386 333] 1,330 972 745 522 209 621
28 1,060 574 558 414 386 328 1,260 950 710 504 231 610
29 1,070 561 514 421 381 328| 1,170 928 694 472 303 605
30 1,030 550 475 421 359 1,170, 915 680 467 335 592
31 969 ---~=-- 450 421----—-— 398}---—---- 920|---—-—— 478 326[---~-—---
Total| 21,509| 20,366] 14,895 13,041| 11,441| 10,748| 28,812 42,814 25,181 16,888| 8,698/ 16,778
Mean| 694 679 480 421 395 347 96 1,381 839 545 281 559
Cfsm| 2.04 1.89 1.41 1,23 1.16 1.02 2.82 4,05 2.46 1.60 0.824 1.64
In. 2.35 2,22 1.63 1.42 1,25 1.18| 3,15 4.67 2,74 1,84 0.95 1.83
Calendar year 1953: Max 1,230 Min 190 Mean 473 Cfem 1,39 In. 18.81
Water year 1959-60: Max 2,230 Min 209 Mean 632 Cfsm 1,85 In. 25,23

* Discharge measurement made on-this day.
Note.--Stage-discharge relation affected by ice Nov. 15-20, Dec. 30 to Jan. 10, Feb., 1l-4, 10-12,
21, 22, Mar. 1-9, 14, 23.
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550. Manistique River near Blaney, Mich.

Location.--Lat 46°05'05", long 86°03'35", in SE: sec.28, T.43 N., R.14 W., on left bank
40 1t downstream from logging bridge, half a mile downstream from Duck Creek, 7 miles
southwest of Blaney, and at mile 34.5

Drainage area.--704 sq mi.
Records avallable.--March 1938 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 612.55 fi above mean sea level, datum of
929 (levels by Michigan Department of Conservation). Prior to July 24, 1939 chain
gage on downstream side of bridge 40 ft upstream at same datum.

Average discharge.--22 years, 826 cfs.

Extremes.--Maximum discharge during year, 8,610 cfs May 10-11 (gage helgtt, 19.04 ft);
minimum, 309 cfs Aug. 28 (gage helght, 6.58 ft).
1938-60: Maximum discharge, 9,300 cfs Apr. 1, 1938 (gage height 19.42 ft, from
graph based on gage readings% minimum 182 cfs July 26, 1955

Remarks .--Records good except those for periods of 1lce effect or no gage-height record,
which are fair. Since July 1949, slight regulation during summer low flow by dam on
outlet of Manistique Lake.

Revislons (water years).--WSP 874: 1938, WSP 1387: 1945.

Rating tables, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

oct. 1 to Apr. 10 Apr, 11 to Sept, 30
7.4 500 6.6 312 17.0 3,600
13,0 1,830 10.0 1,060 18.0 5,047
16.0 2,850 15.0 2,450 19.0 8,420
17.0 3,380
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan., Feb, Mar. Apr. May June July Aug. Sept.
1 1,170 2,500 890 820 700 600 680 3,180 1,390 998 125 510
2 1,090 2,250 870 780 700 620 720 3,170 1,440 965 687 486
3 1,090 2,060 850 750 700 630 780 3,090 1,480 965 659 470
4 1,130 1,980 830 720 690 640 840 3,110 1,480 970 648 540
5 1,080 1,900 820 700 690 640 900| 3,150 1,460 955 619 756
6 1,020 1,830 810 680 680 630 960 3,360 1,400 918 538 776
7 966 1,720 790 680 680 620] 1,050 4,800/ 1,360 881 466 730
8 921| 1,660 780 680 670 610( 1,100 6,720 1,310 852 452 740
9 983 *1,610 770 680 670 600 1,200 7,300 1,270 826 436 955
10 1,040 1,580 750 680 670 590 1,250 8,320 1,220 800 422 1,080
11 1,080 1,580 740 680 640 580 1,370( *8,280 1,180 773 408 1,020
12 *1,200 1,590 760 690 620 570 1,630 6,800 1,160 728 398 988
13 1,220 1,50 790 710 640 560 2,220 5,650 1,110 681 402 *#945
14 1,240 1,400 *800 720 660 550 2,990 4,900 1,060 656 412 905
15 1,230 1,270 780 730 660 *#540 3,840 4,280 *1,040 630 420 852
16 1,250 1,250 760 740 660 540 4,380 3,780 1,050 620 420 819
17 1,380 1,200 730 760 660 610 *400 790
18 1,420 1,200 710 770 660 610 380 778
19 1,390 1,150 690 *780 *660 600 360 766
20 1,350 1,100 680 770 660 *=86 348 771
21 1,280 1,100 610 615 342 752
22 1,250 1,050 670 852 335 735
23 1,250 1,050 670 982 328 714
24 1,390 1,000 680 930 323 714
25 1,990 1,000 700 855 318 852
26 2,500 970 730 824 315 978
27 2,900 950 800 824 312 965
28 3,100 930 920 814 326 918
29 3,100 920 860 773 468 893
30 3,000 900 950 747 555 864
31 2,700 ------~ 880 640 [------~-| 1,410|--- 730 544 |--------
Totall 47,720| 42,200| 24,230| 22,460| 19,220| 17,770| 82,090|111,030{ 36,830| 24,570| 13,766 | 24,062
Mean 1,539 1,407 782 725 663 573 2,736 3,582 1,228 793 444 802
Cfsm 2.19 2,00 1,11 1.03 0,942 0.814 3.89 5,09 1.74 1,13 0.631 1.14
In. 2,52 2.23 1.28 1.19 1.02 0.94 4.34 5.87 1.94 1.30 0.73 1.27
Calendar year 1959: Max 3,460 Min 270 Mean 910 Cfsm 1,29 In. 17.54
Water year 1959-60: Max 8,320 Min 312 Mean 1,273 Cfsm 1.81 In. 24.63

* pischarge measurement made on this day.

Note,--Stage-discharge relation affected by ice Nov, 16 to Apr., 10, No gage-height record Oct. 26
to Nov. 2, Nov, 26 to Dec. 13, Jan, 5-11, July 15-19; discharge estimated on basls of weather rec-
ords and records for nearby stations,
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565. Manistique River near Manistique, Mich.

Locatlon.--Lat 46°01'50", long 86°09'40", in SEf sec.15, T.42 N., R.15 W., on left bank
mile downstream from West Branch, 6 miles northeast of Manistique, and at mile 19.5.
Drainage area.--1,100 sq mi, approximately.

Records avallable.--March 1938 to September 1960,

Gage.--Water-stage recorder. Altitude of gage is 608 ft (from river-profile map). Prior
o July 15, 1939, chain gage at site 1,600 ft upstream at different datum.

Average discharge.--22 years, 1,360 cfs.

Extremes.--Maximum discharge during year, 16,900 cfs May 11 (gage height, 12.85 ft); min-
Imum, 554 cfs Aug. 27 (gage helght, 2.48 ft).
1938-60: Maximum discharge, that of May 11, 1960; minimum, 288 cfs Oct. 4, 1948;
minimum gage height, 1.01ft Aug. 23, 1941.

Remarks,--Records good except those for periods of ice effect, which are falr. Since
July 1948, slight regulation during summer low flow by dam on outlet of Manistique Lake.

Revisions (water years).--WSP 1387; 1940-42(M), 1943, 1945. WSP 1627: 1938-39.

Rating table, water year 1959-60, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 1-26, Aug. 31 to Sept. 30)

2.5 560 10.0 5,890
4.0 1,100 11.0 8,430
7.0 2,700 12.0 12,300
9.0 4,480 12.8 16,600
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,160 4,600 1,450 1,300 1,050 870 950 6,450 2,330 1,560 1,230 968
2 2,050 4,360 1,450 1,250 1,050 850 1,000 6,340 2,390 1,520 1,240 920
3 1,960 3,970 1,400 1,150 | 1,000 870 | 1,050 6,400 2,460 | 1,510 1,210 876
4 1,940 3,670 1,400 1,100 1,000 890 1,150 6,500 2,510 1,500 1,170 920
5 1,880 | 3,460 | 1,380 | 1,100 | 1,000 900 | 1,250 | 6,470 | 2,530| 1,480 | 1,110 | 1,140
6 1,780 3,310 1,350 1,100 1,000 900 1,300 6,730 2,460 1,440 1,020 1,260
7 1,680 3,080 1,320 1,050 1,000 880 1,450 8,460 2,340 1,380 904 1,250
8 1,580 2,860 1,260 1,050 980 870 1,600 | 12,600 2,210 1,320 856 1,240
9 1,600 | *2,720 1,260 1,050 970 850 1,800 | 15,000 2,080 1,260 836 1,440
10 1,720 2,650 1,250 1,050 950 840 1,950 | 16,000 1,960 1,210 804 1,660
11 1,840 2,610 1,200 1,100 930 830 2,200 | 16,500 1,860 1,160 780 1,680
12 *2,050 2,620 1,200 1,100 910 810 2,480 [*14,400 1,800 1,120 758 1,620
13 2,140 2,520 1,250 1,100 890 800 3,100 | 11,700 1,730 1,050 769 | *1,560
14 2,170 2,410 | *1,250 1,150 910 780 4,060 9,720 1,640 1,000 783 1,480
15 2,150 2,150 1,250 1,150 930 *780 5,160 8,460 | *1,570 968 790 1,410
16 2,150 2,070 1,200 1,150 940 770 6,820 7,510 1,580 948 786 1,310
17 2,280 2,050 1,150 1,200 *940 760 9,000 6,640 1,820 932 *762 1,240
18 2,380 2,000 1,150 1,150 930 760 9,950 5,890 2,030 932 724 1,200
19 750 | ¥9,750 5,32 2,060 924 692 1,180
20 740 8,900 4,740 2,030 *300 660 1,170
21 730 8,150 4,280 1,970 940 641 1,150
22 720 7,660 3,980 1,880 1,200 626 1,120
23 720 7,600 3,720 1,840 1,510 611 1,100
24 720 | 8,340 3,500 [ 1,840 1.580 596 1,090
25 730 8,870 3,240 1,880 1,580 584 1,200
28 750 | 9,070 2,960 1,860 | 1,570 578 1,420
27 760 8,740 2,720 1,800 1,560 566 1,470
28 780 8,060 2,560 1,740 1,480 584 1,420
29 810 7,320 2,420 1,680 | 1,380 755 1,360
30 850 6,750 2,330 1,600 1,300 928 1,310
31 900 [--v-mm-] 2,310 [-=~---u- 1,240 988 |~av—---m
Total] 81,690 | 73,660 | 32,570 | 34,600 | 27,680 | 24,970 {155,480 |215,850 | 59,480 | 39,454 | 25,341 | 38,164
Mean{ 2,635 2,455 1,276 1,116 954 805 5,183 6,963 1,983 1,273 817 1,272
Cfsm 2.40 2.23 1.16 1.01 0.867 0.732 4.71 6.33 1.80 1.16 0.743 1.16
In. 2.77 2.49 1.34 1.16 0.94 0.84 5.26 7.30 2.01 1.34 0.86 1.29

Calendar year 1959: Max 6,800 Min 480 Mean 1,526 Ccfsm 1,39 In. 18,83
Water year 1959-60: Max 16,500 Min 566 Mean 2,229 Cfsm 2.03 In. 27.60

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov, 17 to Dec. 4, Dec., 10-18, Dec. 22 to Apr. 1l1.
No gage-height record Nov. 18-21, Jan.6-10, 12-17, 22-24, 26-28; discharge estimated on the basis of
weather records and records for nearby stations.
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570. Indian River near Manlstique, Mich.

Location.--Lat 45°59'30", long 86°17'15", in NE: sec.34, T.42 N., R.16 W., on shore of
Tndlan Lake just upstream from highway bridge over outlet of Indian Lake, 2 miles
northwest of Manistique.

Drainage area.--302 sq mi.
Records avallable.--March 1938 to September 1560.

Gage.--Water-stage recorder. Datum of gage is 608.66 ft above mean sea level (levels by
ichigan Department of Conservation). Prior to July 9, 1942, chain gege at highway
bridge 30 ft downstream at same datum. Since Jan. 18, 1944, asuxiliary staff gage on
right bank 13 miles downstream at same datum, read twice daily.

Average discharge.--22 years, 377 cfs.

Extremes.--Maximum daily discharge during year, 2,030 cfs May 12; maximum gage height,
A gg M%g 11; minimum daily discharge, 148 cfs Aug. 11; minimum gage helght, 3.49 ft
r. , .
1938-60: Maximum daily discharge, that of May 12, 1960; maximum gage helght,
7.79 £t June 24, 1943; minimum daily discharge, about 20 cfs Nov. 23, 1946 (caused by
ice jams at outlet of Indian Lake); minimum gage height, 2.22 ft Nov. 17, 1955 (ice
Jarg at outlet of Indian Lake); almost no flow occasionally when ice jams form at lake
outlet.

Remarks .--Records excellent except those below 200 cfs, which are fair. Indian Lake
Tegulated by needles in gate section of concrete dam 1% miles below gage.

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 50| 67|  44s[ 370  338|  z0a] zso[ 1,170 xa4s|  586[  484[  4s8
2 517 873 443 372 334 302 299 *1,190 945 580 479 447
3 525 665 438 372 329 300 318 1,200 231 578 471 462
4 520 658 434 372 329 300 332 1,210 897 565 460 471
5 512 658 429 370 327 297 339 1,230 873 585 460 487
6 501 668 427 365 329 295 343 1,290 843 550 452 485
7 492 658 421 361 327 295 353 1,460 8zz 540 454 465
8 489 850 416 361 327 292 363| 1,630 793 538 440 470
13 503 831 414 350 325 290 371| *1,780 764 532 432 488
486 821 399 350 320 290 377 1,880 739 527 373 503
1l 498 *619 390 347 325 288 282( *2,000 719 515 148 507
12 481 818 387 353 320 285 393 2’ 30 700 507 174 397
13 472 803 385 358 313 285 415 "f,%E'U 681 491 al80 497
14 472 593 *383 358 311 283 456| 1,900 653 487 also 493
15 %464 565 383 358 309 #281 503| 1,830 *g27 479 179 *480
16 481 580 380 358 308 278 570| 1,740 616 489 191 473
17 472 549 378 356 *314 278 847 1,870 626 185 212 471
18 473 524 375 353 313 278 721 1,590 819 184 *240 473
19 468 511 370 *353 313 278 750 1,510 616 191 499 465
20 460 495 a365 350 311 278 784 1,450 811 202 494 4863
21 453 497 a360 353 311 278 809 1,390 604 *#470 483 460
22 450 499 a355 350 311 288 834 1,360 597 487 479 456
23 455 497 2350 350 314 283 889| *1,300 599 484 487 446
24 485 493 a350 350 314 281 992 1,240 *618 482 455 448
25 519 485 2350 350 309 278 a1,100 1,180 616 482 445 464
26 546 477 348 348 309 278| @ 50 1,130 616 495 447 472
27 586 477 356 274| 81,150 1,100 613 492 442 4860
28 621 472 363 274| a1,150 1,060 611 487 434 462
29 842 462 368 274| a1,150 1,020 811 487 487 451
30 658 456 370 285| a1,150 1,000 594 495 462 447
31 £68f------- 370 288 (—------~ 973 (===~~~ 484 458 [--------
Totall 15,899| 17,005 12,006| 10,994| 9,205/ 8,858| 19,380 44,493| 21,097| 14,606| 12,041| 14,079
Mean 513 587 387 355 317 286 648 1,435 703 471 388 489
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 746 Min 107 Mean 369 cfsm 1.22 In. 16.56
Water year 1959-60: Max 2,030 Min 148 Mean 546 Cfsm 1.81 In. 24.64

* Discharge measurement made on this day.
a No gage-height record; discharge estimated on basis of weather records and gige-height records
at 1 of 2 gages.
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578, Middle Branch Egscanaba River at Humboldt, Mich.

Location.--Lat 46°29'57", long 87°53'11", in SW} sec.l, T.47 N., R.29 W., on lef: bank
1 upstream from county highway bridge, a quarter of a mile north of Humboldt, and
11 miles downstream from Halfway Creek.

Drainage area.--46.7 sq mi.
Records available.--June 1959 to September 1960,

Gage,--Water-stage recorder. Datum of gage is 1,521.20 ft above mean sea level (Cleveland-
1iffs Iron Co. bench mark). Prior to Sept. 1, 1960, wire-weight gage on ups-ream side
of bridge at same datum.

Extremes.--1959: Maximum dlscharge during period June to September, 186 cfs Sep%. 23
{gage height, 3.80 ft); minimum, 14 cfs June 24 (gage height, 1.15 ft).
1959-60: Maximum discharge during water year, 1,640 cfs Apr. 24 (%a e helght,
8.30 ft, from floodmark); minimum, 11 cfs Aug. 24 (gage height, 1.07 t%.

Remarks.--Records falr, Since July 1960, some diversion upstream from station for indus-
trial use; figures of runoff adjusted since.

Rating table, June 24, 1959, to Sept. 30, 1960, except perlods of lce effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used June 27 to July 3, July 9-11, 15, July 20

to Oct. 4, 1959, Sept. 29, 1960)

1.0 8.0 4,0 250

1.3 21 5.0 450

2.0 62 7.0 1,110

3.0 134 8.0 1,520

3.5 180

Discharge, in cubic feet per gecond, June to September 1959

Day| Oct. Nov, Dec. Jan., Feb, Mar. Apr. May June July Aug. Sept.
1 - - - 26 27 66
2 - - - 51 21 55
3 - - - 24 27 48
4 - - - 20 61 43
S - - = 17 40 40
6 - - - 16 31 37
7 - - - 16 88 80
8 - - - 16 100 66
g - - - 24 5 80
10 111,3 - 125.2 20 55 121
11 - - - 18 40 108
12 - +12.7 - 17 43 80
13 - - - 16 35 60
14 - - - 18 45 80
15 - - - 18 46 49
16 - - - 17 41 52
17 - - - 17 38 87
18 - - - 17 34 52
19 - - - 17 27 48
20 - - - 18 *27 43
21 - - - 18 42 107
22 - - - *28 65 157
23 - - - 29 80 184
24 - - *14 38 56 145
25 - - 15 26 46 a7
26 t10.1 - 16 22 49 110
27 - - 35 20 76 120
28 - - 174.9 31 70 *132 183
29 t12,2 - - 24 76 140 126
o ! 1 pmmm-- 127.9 20 *52 110 g5
31 F-------1 1  prmm—==- - e e 35 79 |--------
Total - 798 1,774 2,483
Mean - 25.7 57. v
Cfam - 0,550 1.22 1.78
In, - 0.63 1.41 1.98
Calendar year : Max Min Mean cfam In,
Water year : Max Min Mean Cfam In,

#* Discharge measurement made on this day,
+ Result of discharge measurement.
Note.--No gage-height record on weekends; discharge interpolated.

614214 O ~61 -5
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578, Middle Branch Escanaba River at Humboldt, Mich,--Continued

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day | Oct, Nov. Dec, Jan. Feb. Mar. Apr, May June Jily Aug, Sept,
1 *82 160 49 40 27 23 28 330 80 117 22 58
2 75 184 45 38 BZ6 23 30 316 136 88 20 49
3 90 156 43 37 26 23 32 298 136 70 18 39
4 110 133 43 36 26 23 34 280 100 60 16 31
5 102 120 42 36 26 22 36 280 78 54 16 28
6 86 105 41 35 26 22 38 *644 69 45 17 26
7 73 110 b4l 35 26 22 39 836 61 39 22 24
8 66 110 40 35 *25 b22 37 600 55 34 31 31
9 2 104 *b40 35 25 *b22 35 450 50 31 23 32
10 70 94 b38 34 25 b21 31 360 45 28 22 27
11 66 *108 37 *p34 25 b2l 31 334 44 26 *18 24
12 61 120 36 34 25 21 55 332 44 23 16 22
13 *58 100 36 34 25 21 *100 344 45 21 18 20
14 53 85 b35 33 25 b2l 174 342 39 22 30 *21
15 49 76 34 33 b25 b20 268 300 35 22 27 18
16 65 72 34 33 25 b20 *470 255 49 22 2 16
17 90 b68 34 33 26 b20 702 230 63 22 17 16
18 86 b66 33 33 26 b20 530 232 54 *21 16 16
19 72 bé4 33 32 26 20 432 198 47 18 15 16
20 62 b64 32 32 26 20 418 161 43 18 14 pisy
21 55 63 32 32 26 20 521 215 38 87 13 15
22 83 62 3z 31 25 20 748 290 *41 186 12 1s
23 58 61 32 31 25 b20 1,100 271 55 117 14 15
24 140 58 34 30 25 20 1,400 196 68 70 11 36
25 210 b57 37 30 25 20 | *1,160 170 56 45 12 86
26 300 55 40 29 24 20 678 150 45 50 13 65
27 320 bS4 47 b29 24 21 450 114 40 40 17 46
28 217 S2 58 28 24 b22 *352 105 244 34 70 35
29 165 51 60 28 24 b23 320 100 380 28 166 32
30 146 49 51 - 4 SO 24 310 96 283 45 89 31
31 140 |- 43 27 b26 J=1:1 33 48 _______
Total: 3,292 2,661 1,232 1,014 734 663 | 10,559 8,915 2,513 1,516 863 905
Mean 106 88.7 39.7 32.7 25.3 21.4 352 288 83.8 48.9 27.8 30.2
(1) 0 0 0 0 0 o 0 0 ol 1,07 1.97| 2.1
Adjusted for diversion
Mean 106 88.7 39.7 32.7 25.3 21.4 352 288 83.8 50.0 29.8 32.3
Cfsm 2,27 1.90| 0,850| 0,700 0,542 0.458 7.54 6.17 1.79 1.07 0.638| 0,692
In. 2.62 2.12 0,98 0.81 0,58 0,53 8,41 7.11 2,00 1.23 0.74 0.77
Observed Ad Justed
Calendar year 1959:|Max - Min - Mean - Mean -~ Cfsm -~ In, -
Water year 1959-60: [Max 1,400 Min 11 Mean 95.3 Mean 95.7 Cfam 2,05 1In, 27.90

* Discharge measurement made on this day.

1+ Average monthly diversion, equivalent in cubic feet per second, for industrial use; furnished by
Cleveland-C1liffs Iron Co.

b Stage-discharge relation affected by ice.

Note.--No gage-height record on weekends prior to Sept. 1 and for Dec. 19-30, Jan. 1-10, 12-26,
Jan, 29 to Feb. 1, Feb, 10-14, Feb, 16 to Mar, 7, Mar. 19-22, 24-27 (stage-discharge relation
affected by ice during most of these periods); discharge estimated on basis of weather records and
records for station near Ishpeming.
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580. Middle Branch Escanaba River near Ishpeming, Mich.

57

Location.--Lat 46°23'40", long 87°45'30", in NWiSWi sec.12, T.46 N., R.28 W., on left bank
alf” a mile downstream from County Highway 581, 6 miles southwest of Ishpeming, and
10 miles east of Republic.

Drainage area.--128 sq mi.

Records available.--June 1954 to September 1960.

Gage .--Water-stage recorder.

929 (levels by Michigan Department of Conservation).

Average discharge.--6 years, 142 cfs.

Extremes.--Maximum discharge during year, 2,680 cfs Apr. 25 (gage height, 12.55 ft); min-
= Tmum, 33 cfs Aug. 26, 27 (gage helght. 1.56 ft).

1954-60:

minimum gage height, 1.17 ft Aug. 22, 23, 1957.

Datum of gage is 1,389.02 ft above mean sea level, datum of

Meximum discharge, that of Apr. 25, 1960; minimum, 12 cfs Aug. 21-23, 1957

Remarks.--Records excellent except those above 1,200 c¢fs, which are good, and those for

periods of ice effect, which are fair.

Rating tables, water year 1959-60, except periods of ice effect (gage

Oct. 1 to Apr. 25

height, in feet, and discharge, in cubic feet per second)

Apr. 26 to Sept. 30

1.7 50 9.0 1,330 1.5 28 8.0 700
2.0 87 13.0 2,900 1.7 47 9.0 1,330
6.0 700 2.0 83 12,0 2,460
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov., Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 *254 402 129 120 11 62 80 888 260 406 103 218
2 220 427 125 110 71 61 86 868 376 239 87 216
3 252 421 124 98 71 59 92 794 410 202 76 179
4 320 365 121 91 71 58 96 737 368 178 66 139
5 302 322 118 89 70 58 100 705 288 145 59 117
[ 242 284 118 86 70 57 105 874 234 125 55 104
7 206 320 114 85 70 56 100| *1,670 204 109 76 95
8 181 312 114 84 70 55 1lo0 1,650 179 97 106 109
9 188 276 *111 83 *70 *54 96 1,180 160 88 86 134
10 184 257 104 82 69 54 90 950 144 80 13 116
11 187 *262 106 82 69 53 94 888 145 74 *64 100
12 155 251 103 *81 69 53 134 868 144 68 58 88
13 149 251 103 80 68 53 232 819 130 83 58 80
14 *142 208 100 8l 68 53 364 171 117 59 100 *75
15 132 202 98 82 68 52 555 717 106 56 99 74
16 167 190 97 81 68 52 *978 635 113 80 78 66
17 238 173 96 80 69 52 1,440 566 164 64 64 63
18 234 174 95 80 70 51| 1,380 538 173 *60 57 80
19 197 155 95 79 70 51 1,140 507 151 56 52 58
20 170 159 94 78 70 51 *958 453 128 50 49 56
21 150 146 94 78 69 51 924 482 113 139 45 55
22 138 146 94 77 68 51 1,030 644 *107 405 42 52
23 143 145 96 77 67 51| 1,200 702 110 445 40 50
24 276 153 101 76 66 51 1,960 589 135 286 38 86
25 548 149 110 75 5 51 2,610 459 164 226 36 236
26 790 152 120 74 64 52| ¥2,120 380 132 322 35 269
27 841 145 145 73 63 54 1,520 341 114 230 34 190
28 646 138 177 73 63 £6| *1,090 298 230 138 221 138
29 488 134 180 72 59 862 269 456 110 550 117
30 395 132 164 72| 87 821 263 541 182 554 107
31 = 140 L 266 (=-=mmenn 141 T Sa——
Total 8,889 6,851 3,586 2,550 1,979 1,712| 22,357 21,771 6,096 4,903 3,383 3,447
Mean 287 228 116 82.3 68.2 55.2 T45 702 203 158 109 11
Cfsm 2.24 1.78 0.906 0.643 0.533 0.431 5.82 5.48 1.59 1.23 0.852 0.898
In. 2.58 1.99 l.04 0.74 0.57 0.50 6.49 .32 1.77 l.42 0.98 1.00
Calendar year 1959: Max 1,010 Min 21 Mean 157 cfem 1.23 In, 16.67
Water year 1959-60: Max 2,610 Min 34 Mean 239 cfem 1.87 1In., 25.40
* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec., 15-21, Dec. 31 to Apr. 7, Apr. 10, 11 (no

gage-height record Mar. 18-26).
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585, East Branch Escanaba Rlver at Gwinn, Mich.

Location.--Lat 46°17'10", long 87°26'00", in NEL
in county park at Gwinn, 1 mile upstream from

Drainage area.--125 sq mi.

sec.21, T.45 N., R.25 W., on right bank
mouth.

Records available.--October 1954 to September 1960.

Ggge.;-Water-stage recorder. Datum of gage is 1
1929.

Average discharge.--6 years, 107 cfs,

,079.2 ft above mean seg level, datum of

Extremes.--Maximum discharge during year, 1,920 cfs Apr. 25 (gage height, 14.44 ft); min-

mum daily, 46 cfs Mar, 11-20,
1954-60:
1957 (gage height, 6.54 ft).

Maximum discharge, that of Apr. 25, 1960; minimum, 23 cfs Aug. 22, 23,

Remarks.--Records excellent except those for periods of ice effect, which are fair. Rec-

ords of water temperatures for the water year

1960 are given in WSP 1741.

Rating table, water year 1959-60, except periods of ige effect (gage
height, in feet, and discharge, in cubic feet per second)

6.9 42 9.0 330
7.5 95 12.0 1,030
8.0 158 14.3 1,850
Discharge, 1n cublc feet per second, water year October 1959 to September 1960
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 *113 344 110 103 68 55 86 689 206 131 106 125
2 111 348 109 94 67 54 88 685 591 117 21 130
3 141 514 108 88 66 53 100 582 644 130 81 is6
4 193 279 105 84 61 52 111 529 487 111 74 144
5 177 261 108 80 64 51 112 525 340 103 70 115
6 139 225 106 78 64 50 110 743 263 94 66 97
7 120 234 105 76 63 49 110 1,210 220 86 69 88
8 106 233 100 74 83 48 110 1,000 194 82 85 108
9 1o 220 *100 72 *62 *47 103 780 175 76 76 115
10 114 210 98 71 60 47 100 834 181 71 €9 105
11 114 *234 94 71 53 46 113 943 168 88 *66 90
12 107 231 91 *71 62 46 148 949 166 87 62 82
13 97 215 90 71 68 46 243 928 151 63 &5 76
14 *87 185 88 72 66 46 360 871 139 81 84 73
15 88 180 87 73 64 46 672 708 130 60 80 *69
16 103 171 87 74 63 46| *1,210 635 143 66 68 65
17 141 160 86 74 63 46| *1,480 531 212 88 62 83
18 135 150 84 73 63 46 1,110 487 191 *84 59 61
19 113 143 82 72 83 46 824 434 171 61 56 60
20 100 135 81 72 82 46 *696 384 148 58 53 80
21 95 132 80 418 131 148
22 87 131 78 578 *125 322
23 87 131 11 545 124 306
24 307 131 78 402 161 178
25 994 129 79 328 171 125
26 1,010 130 82 287 139 134
27 665 125 97 258 120 212
28 452 125 127 236 155 143
29 354 120 148 220 201 112
30 306 s 132 212 166 125
31 314f---n--- 115 204 |----~--- 125
Total 7,077 5,741 3.010| g2,315| 1,797| 1,579} 17,7s6| 18,113| 6,391| 3,568
Mean 2t8 191 97.1 74.7 2.0 50.9 592 58 213 115 94
Cfsm 1,82 1.53] 0.777 0,598 0.496{ .0.407 4.74 4.67 1.70| 0.920| 0.857 0.755
In. 2,10 1.71 0.90 0.69 0,53 0.47 5.29 5.38 1.90 1.08 0.76 0.84
Calendar year 1959: Max 1,010 Min 24 Mean 108 cfsm 0.864 In, 11.69
Water year 1959-60: Max 1,850 Min _48 Mean 199 Cfsm 1.59 In. 21.63

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov, 15, 17, 18, 20, 26-29, De:. 1, 4, 7-11, 14,

17-21, Jan. 2-20, Feb. 24 to Mar, 26, Mar, 30, 31, Apr. 6-8, 10.
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590. Escanaba River at Cornell, Mich.

Location.--Lat 45°54140", long 87°12'50", in sec.32, T.41 N., R.24 W., on right bank 50 ft
ownstream from highway brldge, half a mile downstream from Bobs' Creek, three-quarters
of a mile northeast of Cornell, and 15 miles upstream from mouth.

Dralnage area.--870 sq mi.

Records avallable.--August 1903 to December 1912, January 1913 to November 1915 (gage
elghts only], October 1950 to September 1960. Monthly discharge only for some perilods,
published in WSP 1307. Published as "near Escanaba' 1903-15.

Gage.-~Water-stage recorder. Datum of gage 1s 749.26 ft above mean sea level, datum of
929 (levels by Michigan Department of Conservation). August 1903 to November 1915
chain gage at site 11 miles downstream at different datum.

Average discharge.--19 years {1903-12, 1950-60), 951 cfs.

Extremes.--Maximum dlscharge during year, 10,500 cfs May 7 (gage helght, 4.90 f%); mini-
mum, 193 cfs July 17 (gage height, 1.34 ft),
1903-12, 1950-60: Maximum discharge, that of May 7, 1960; maxlmum gage height,
5.72 £t Apr. 7, 1956 (ice jam); minimum discharge observed, 90 ecfs July 5, 1910 (gage
height, 1.5 fti, but may have been less durlng extended periods of no gage-helght
record during winter seasons of 1903-12, or during perlod of ice effect in 1959.

Remarks.--Records excellent except those for perlods of ice effect, which are fair. Di-
urnal fluctuation and occaslonal slight regulation caused by Boney Falls powerplant,
8 miles upstream from statlion, since 1950.

Revisions (water years).--WSP 1387: 1904.

Rating tables, water year 1959-60, except periods of 1ce effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 14 Apr. 15 to Sept. 30
1.4 225 2.5 1,730 1.5 307 3.0 2,920
1.6 395 3.0 2,920 2.0 850 4.0 6,220
2.0 890 4.0 6,220 2.5 1,720 4.8 10,000
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Avg, Sept.
1 1,400 2,300 800 580 400 480 500 5,020 1,270 1,390 1,280 1,780
2 1,260 2,180 760 580 540 490 520 5,120 2,120 1,260 1,110 1,600
3 1,200 2,030 780 640 510 490 540 4,880| 2,760 1,070 865 3,330
4 1,310 1,900 760 500 470 350 800 4,570 2,630 1,060 686 3,230
5 1,310 1,730 724 680 480 260 760 4,510 2,180 988 662 2,340
6 1,200 1,580 512 560 350 280 720 6,390 1,740 646 662 1,720
7 1,100 1,400 400 580 290 300 760 9,880 1,520 668 421 1,330
8 1,100| 1,360 540 700 450 440 800| 9,500( 1,370 674 498 1,520
9 920 1,300 680 480 *520 480 800 7,900 1,160 605 522 1,700
1o 965 1,400 670 340 510 440 680 6,840 970 460 611 1,370
11 633 1,470 *660 420 520 320 620 5,900 1,000 498 465 1,230
1z 860| *1,100 596 520 450 330 1,100 5,200 1,040 495 506 827
13 965 900 386 620 350 230 1,700 4,670 714 495 730 1,020
14 820 830 479 620 280 290 2,500 4,170 895 425 546 875
15 685 760 608 600 370 320] ©5,440( 3,750 798 444 792 720
16 887 800 540 500 450 330 7,520 3,310 925 501 *851 720
17 1,020 760 3601 *8,300 2,980 1,300 308 667 744
18 831 780 *350 6,800 2,760 1,240 386 605 650
19 876 800 340 5,930 2,300 1,100 *435 508 495
20 1,010 800 240 5,120 2,350 1,100 386 369 583
21 806 806 300 4,770 2,740 ¥1,080 640 325 *697
22 764 740 360 4,480 3,200 985 1,180 372 564
23 830 650 370 4,670 3,280 910 1,540 529 550
24 1,630 780 380 6,880 3,000 955 1,460 485 616
25 4,310 800 350 8,500 2,500 1,230 1,190 435 172
26 4,980 800 290 9,000 2,070 1,190 1,410 333 1,120
27 *4,540 770 240 7,710 1:780 )822 1,740 333 1,280
28 3,870 600 300 5,580 1,620 1,060 1,780 556 1,020
29 3,090 400 450 4,350 1,540 1,240 1,460 1,500 935
30 2,550 600 620 4,480 1,540 1,350 1,480 2,210 742
31 2,350f------- 880 |~~-=----| 1,440|--~~~--- 1,350 2,180 |--------
Total 50,132| 33,126 11,330|112,330(|126,710| 38,654 28,434| 22,614| 36,180
Mean 1,617 1,104 365 3,744 4,087 1,288 917 729 1,206
Cfsm 1.86 1.27 0.420 4.30 4.70 1.48 1.05| o0.838 1,39
In. 2.14 1.42 0.48 4.80 5.42 1.65 l.21 0.97 1.55
Calendar year 1959: Max 4,980 Min 100 Mean 837 Cfsm 0.962 In, 13,07
Water year 1959-60: Max 9,880 Min 230 Mean 1,385 Cfsm 1.59 In. 21.67

* Discharge measurement made on this day.
Note.--Stage-discharge relatlon affected by ice Nov. 7, 9, 10, 12-20, Nov. 24 to Dec. 4, Dec. 7-1,
16, 19-26, Dec. 29 to Apr. 1l4.
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595. Ford River near Hyde, Mich.

Location.--Lat 45°45'20", long 87°12'05", in SWi sec.19, T.39 N., R.23 W., on right bank
40 't downstream from county highway bridge, 1.4 miles downstream from Ternmile Creek,
and 13 miles north of Hyde.

Drainage area.--450 sq mi.
Records avallable.--October 1954 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 677.9 ft above mean sea level, datum of
9

Average discharge.--6 years, 342 cfs.

Extremes.--Maximum discharge during year, 7,590 cfs May 7 (gage height, 8.27 ft); minimum,
86 cfs July 21 (gage height, 1.81 ft).
1954-60: Maxlimum discharge, that of May 7, 1960; minimum, 23 cfs Aug. 22, 23, 1957
(gage height, 1.39 ft).

Remarks.--Records excellent except those for period of ice effect, which are fair. Rec-
8 of water temperatures for the water year 1960 are given in WSP 1741.

Rating table, water year 1959-60, except period of ice effect (gege
height, in feet, and discharge, in cubic feet per second

1.8 84 5.0 2,180
2.3 216 6.0 3,240
2.8 405 7.0 4,740
3.5 840 8.1 7,100

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 1,010] 1,130 215 310 195 130 250| 2,670 714 494 382| 1,010
2 856 944 210 290 190 125 300| 2,620 735 440 322 1,050
3 777 819 205 270 185 125 330 2,630 864 460 268| 1,300
4 700 735 200 260 180 125 360| 2,740 833 415 222| 1,140
5 617 686 195 250 175 120 380| 2,720 798 360 180 749
6 572 644 190 240 170 120 38 3,910 714 322 153 521
3 526 499 190 240 170 115 360| *6,540 591 285 143 396
8 477 510 190 235 165 115 340| 6,850 488 245 138 504
9 455 521 185 230 160 110 320| 5,950 405 210 135 591
10 440 494 185 235 155 110 400| 5,480 347 180 125 516
11 42 560 *185 24 155 110 572 4,270 335 156 118 455
12 410 *410 185 240 *155 105 960! 3,180 326 148 108 392
13 382 430 185 260 155 105 1,640 2,s6l0 307 143 103 322
14 352 382 185 270 155 105 | *2,170| 2,230 285 133 135 288
15 326 300 190 280 155 100( 3,250 1,910 261 120 *210 251
16 347 364 185 100! 3,890 1,850 326 115 238 226
17 392 255 180 100| *4,050| 1,500 554 112 229 222
18 405 226 180 *100| 3,530{ 1,380 700 105 198 222
19 396 260 180 100! 2,940| 1,260 735 *99 165 210
20 374 270 180 100{ 2,540] 1,290 700 90 140 198
21 339 275 175 100| 2,220/ 1,570 *591 133 120 *180
22 314 275 175 100| 1,970 1,750 516 255 120 171
23 364 275 175 100| 1,810/ 1,660 435 307 156 162
24 1,100 270 180 100| 2,040 1,550 477 288 130 186
25 2,160 265 190 100| 2,280 1,450 532 258 112 232
26 2,190 255 220 100{ 2,460| 1,220 504 382 103 278
27 2,080 245 250 105( 2,570 1,090 460 591 94 331
28 *1,950 235 300 110| 2,540 896 435 554 170 347
29 1,770 225 340 140| 2,170 783 548 472 686 331
30 1,540 220 350 180} 2,340 791 538 472 864 285
31 1,330 -~----- 340 220 |----m--- 840 |-=mmmnmn 440 880 [---——---
Total 25,376| 12,979| 6,495| 7,855| 4,595| 3,575 51,362 76,970| 16,054| 8,784| 7,147 13,086
Mean 819 433 210 253 158 115| 1,712| 2,483 535 283 231 436
Cfsm 1.82| 0.962( 0.467| 0,562| 0.35(] 0.256 3,80 5.52 1.19( o.829| 0,513 0.969
In. 2.10 1,07 0.54 0.65 0.33 0.30 4,24 6.36 1.33 0.73 0,59 1,08
Calendar year 1959: Max 2,190 Min 42 Mean 384 Cfsm 0.853 In. 11,60
Water year 1959-60: Max 6,850 Min 90 Mean 640 Cfem 1.42 In. 19,37

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected >y ice Nov. 19 to Apr. 10 (no gage-helght record Nov. 22
to Dec. 11, Dec. 26 to Jan. 24; discharge estimated on basis of 1 discharge measurement, weather
records, and records for nearby stations).
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605, Iron River at Caspian, Mich.
Location.--Lat 46°03131", long 88°37'38", on line between SEf and SWi sec.l, T.42 N.,
R.35 W., on downstream side of highway bridge in Casplan, 5t miles upstream fiom mouth.
Drainage area.--84 sq mi, approximately.

Records avallable.--March 1948 to September 1960.

Gage .--Wire-weight gage,read twice daily, and crest-stage gage. Datum of gage 1s 1,438.78
t above mean sea level, datum of 1929.

Average discharge.--12 years, 83.9 cfs.

Extremes.--Maximum discharge during year, 1,040 cfs Apr. 24 (gage height, 9.24 ft), from
rating curve extended above 470 cfs by logarithmic plotting; minimum, 34 cfs Mar. 13
(gage height, 3.81 ft).

1948-60: Maximum discharge, 1,430 efs July 2, 1953 (gage height, 10.20 ft); minimum
observed, 29 cfs Mar. 13, 1954 (gage helght, 3.41 ft).

Remarks.--Records fair prior to May 16, good thereafter. Flow regulated by ground water
pumped from mines into river above station.

Rating tables, water year 1959-60, except periods of ice effect (gage
height, in feet, and dlscharge, in cubic feet per second)

Oct. 1 to Apr, 12 Apr. 13 to Sept. 30
3.8 33 4.0 58
5.0 1ls 5.0 134
6.0 210 7.0 384
7.0 340 8.0 940
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 185 108 *80 7 *57 46 64 291 110 92 72 allo
2 160 99 78 71 80 16 60 254 132 92 *71 al05
3 150 95 76 64 46 46 68 230 129 89 68 ag2
4 140 *92 76 66 €3 46 62 226 118 84 68 83
5 *130 91 77 66 56 44 66 277 106 *80 68 76
[ 125 90 76 66 54 43 66 366 *100 79 75 *75
7 120 90 75 *B5 54 43 64 454 94 78 80 71
8 120 90 74 64 54 *42 66 408 91 77 71 89
9 125 20 T4 83 54 41 61 336 89 79 79 92
10 125 90 74 62 53 40 66 300 83 78 5 82
11 115 90 74 62 53 40 68 257 89 75 72 79
12 110 90 74 63 52 39 80 208 88 76 69 13
13 105 88 72 63 53 38 243 171 82 79 69 73
14 99 87 89 64 54 39| *434 173 79 88 78 70
15 100 86 66 64 43 548 160 8 80 7L T2
18 118 85 64 64 54 48 609 184 97 8z 67 7
17 110 83 64 53 45 624 264 112 79 69 73
18 108 82 73 63 52 45 606 264 101 71 66 71
19 92 80 71 63 51 45 578 207 105 75 68 69
20 20 T4 87 62 50 46 468 192 93 73 86 69
21 85 81 66 62 50 46 277 198 28 73 75 69
22 87 73 72 62 50 46 218 185 92 130 65 66
23 96 78 71 83 50 46 468 169 86 104 [:13 68
24 148 75 71 63 50 486 912 154 126 85 64 80
2 220 85 72 64 49 47 651 142 107 79 64 89
26 200 78 68 48 555 131 96 85 85 82
27 180 76 70 50 434 124 88 79 61 78
28 150 80 T4 54 342 124 85 78 al60 73
29 135 80 77 59 281 118 120 79 a2lo T4
30 120 80 77 64 278 129 lo2 78 al60 72
31 110|- e 786 86| —______ 123 . 73 al3of_________
Total| 3,956 2,564 2,252 1,435] 9,327 6,816 2,989 2,553| 2,536 2,348
Mean 128 85.5 72.8 46.3 1 220 99.0 82.4 8l.8 78.2
Cfem| - - - - - - - - ~ - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 396 Min 41 Mean 76.8 Cfsm - In. -
Water year 1959-60: Max 912 Min 38 Mean 110 Cfsm - In, -

* Discharge measurement made on this day.

1:a }1{0 gage-helght record; discharge estimated on basis of weather records and records f>r nearby
stations,

Note.--Stage-discharge relation affected by ice Jan., 5-24, 26-31, Feb. 1, 8-14, 16-21, 23-27, 29,
Mar. 2-12, 15-27.
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610. Brule River near Florence, Wis.

Location.--Lat 45°57130", long 88°15'55", in SEf sec,.1l, T.41 N., R.32 W., Michigan merid-
ign, on left bank 40 ft upstream from highway bridge, 1 mile upstream from Palnt River,
3% miles north of Florence, and 6 miles upstream from confluence with Michigamme River.

Drainage area.--380 sq mi.
Records avallable.--January 1914 to February 1916, June 1944 to September 1960.

Gage.--Water-stage recorder. Altitude of gage is 1,210 £t (from topo%raphlc map). Prior
To Aug. 29, 1944, wire-weight or chain gages at bridge 40 ft downsfream at same datum.

Average discharge.--17 years (1914-15, 1944-60), 351 cfs.

Extremes.--Maximum discharge during year, 2,470 cfs Apr. 26 (gage helght, 4.78 ft); maxi-
mum gage helght, 8.01 ft Jan. 8 (ice Jamj; minimum daily discharge, 210 cfs Mar. 8-25;
minimum gage height, 2.16 ft Aug. 17, 24.

1914-16, 1944-60: Maximum discharge, 4,700 cfs July 2, 1953 (gage helght, 6.57 ft);
maximum gage height, that of Jan. 8, 1960; minimum discharge, 155 cfs Aug. 16, 22, 1949
minimum gage helght, 1.86 ft Aug. 27, Sept. 13, 1948.

Remarks.--Records good except those for perlod of ice effect, which are falr, Flow not

;djusted for ground water pumped from mines into Iron River above station at Casplan,
ich.

Revisions (water years).--WSP 1387: 1914-16.

Rating tables, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr, 12 Apr. 13 to Sept. 30
1.9 183 3.0 745 2.1 243 4.0 1,610
2.0 211 4.0 1,590 2.5 410 5.0 2,710
2.5 438 3.0 720
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | Oct Nov. Dec. Jan. Feb. Mar. Apr. May June Jvly Aug. Sept.
1 885 464 *280 290 *280 230 310 1,100 622 495 307 454
2 696 *442 270 280 280 225 315 1,010 707 454 *296 448
3 689 425 270 270 270 220 3185 916 688 443 288 421
4 675 410 270 *260 270 220 320 860 616 410 280 376
5 *592 415 270 250 270 220 315 200 551 *381 284 353
6 533 400 270 245 270 215 310 1,320 501 362 300 *332
7 492 390 270 240 260 218 300 1,820 477 353 296 315
8 470 390 275 235 260 *210 290 1,700 454 340 296 345
9 481 400 275 225 260 210 280 1,400 *432 332 296 405
10 481 410 280 225 250 210 280 1,250 421 328 315 367
11 442 420 280 225 250 210 *320 1,180 448 332 300 336
12 420 410 285 230 250 210 450 1,160 448 328 284 311
13 404 410 285 230 240 210 790 1,100 426 328 280 300
14 388 400 285 230 240 210 1,230 1,000 405 358 284 296
15 373 400 290 230 240 210} *1,610 876 396 345 280 292
16 394 390 290 235 240 210 1,860 797 465 323 269 284
17 394 380 285 235 240 210 2,060 832 636 319 265 288
18 378 370 280 240 240 210| 1,950| 1,000 590 311 269 288
19 358 370 280 240 240 210 1,250 932 564 303 273 284
20 348 360 275 245 240 210 956 860 495 292 273 284
21 333 360 280 245 240 210 876 868 454 328 273 284
22 333 360 285 250 240 210 846 832 438 416 276 284
23 373 360 290 260 240 210 839 748 426 454 269 280
24 636 360 305 260 240 210 1,380 681 558 396 265 345
25 1,010 358, 318 270 240 210 2,170 629 544 353 269 570
26 885 350 320 275 230 215| *2,360 584 489 471 273 432
27 717 335 320 280 230 230 1,840 558 443 421 276 315
28 592 320 320 280 230 260 1,340 544 426 362 668 332
29 533 310 315 280 230 *285 1,060 519 538 372 972 319
30 504 300 305 280 300 1,130 570 603 349 741 307
31 481 -—----- 300 280(----~--- 310}————-——- 648 |-~ | 319 [S13Y) E——
Total] 16,290] 11,4866 8,920 7,820 7,210 6,925 29,352] 29,194| 15,261 11,378| 10,568| 10,247
Mean 525 382 288 252 ' 249 223 978 942 509 367 341 342
Cfsm 1.38] 1.0l 0.758 0,663 0.655 0.587 2.57 2.48 1.34| 0.966] 0.897( 0.900
In. 1.59| 1.13 0.87 0.76 0.71 0.68 2.87 2.86 1.50 1.11 1.03 1.00
Calendar year 1959: Max 1,550 Min 165 Mean 325 Cfam 0.855 In. 11,60
Water year 1959-60: Max 2,360 Min 210 Mean 450 Cfsm 1.18 In. 16.11

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by lce Nov. 6 to Apr. 12 (no gage-height record Jan. 18-31;
discharge estimated on basis of weather records and records for nearby stationa).
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615. Paint River at Crystal Falls, Mich.

Location.--Lat 46°06'20", long 88°20'05", in SEL sec.20, T.43 N., R.32 W,, on right bank
150 ft downstream from municipal powerplant at Crystal Falls and 13 miles upstream from
mouth.

Drainage area.--616 sq mi.
Records available.--August 1944 to September 1960.

Gage.--Water-stage recorder. Datum of gage is 1,306.1 ft above mean sea level (Wisconsin-
ichigan Power Co. bench mark).

Average discharge.--16 years, 578 cfs.

Extremes.--Meximum discharge during year, 10,900 cfs Apr. 25 (gage height, 9.82 ft); mini-
mum, 143 cfs sometime during period Feb. 28 to Mar. 8 {gage height, 1.85 ft, from re-
corded range in stage); minimum daily, 262 cfs Aug. 23-25.

1944-60: Maximum discharge, that of Apr. 25, 1960; minimum, 7.7 cfs Sept. 17, 1950
(gage height, 0.89 ft); minimum daily, 81 cfs Nov. 1, 1947,

Remarks.--Records excellent except those for period of no %age-heighc record, which are
good. Diurnal fluctuation caused by powerplant immediately above station.

Revisions (water years).--WSP 1174: 1947-48(m).

Rating table, water year 1959-60 (gage helght, in feet,
and discharge, in cubic feet per second)

2.2 249 4.0 1,540
2.5 372 6.0 3,980
3.0 645 9.8 10,900
Discharge, in cubic feet per second, water year October 1959 to September 19€0
Day { Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,500 942 421 417 372 a3ls 4201 2,580 845 734 359 554
2 1,220 888 434 410 330 a310 425| 2,420 1,220 678 342 570
3 1,200 888 428 420 334 a3l0 461 2,190 1,250 614 324 523
4 1,240 812 426 *414 326 a305 493| 2,020 1,180 568 312 454
5 1,150 797 421 395 330 a305 493) 2,050 1,000 496 306 418
8 1,030 *657 404 370 324 a305 476 3,130 844 460 324 *426
7 942 536 401 385 312 a300 471 3,970 804 *430 331 334
8 837 734 394 391 *344| *a300 466 3,640 727 416 358 413
9 804 720 396 392 321 292 456 3,070 *692 376 348 546
10 812 705 384 382 306 284 424 2,580 645 361 346 589
11 764 720 383 382 345 299 482} 2,370 633 373 324 514
1z 705 593 396 384 321 283 584 2,290 658 326 306 470
13 685 620 384 393 315 276 992§ 2,270 609 30 320 420
14 645 540 391 389 300 306 1,670{ 2,020 570 388 313 370
15 626 490 384 380 324 265 2,940| 1,740 526 356 306 376
16 645, 547 406 383 320 313| *4,460( 1,510 556 344 298 368
17 692 415 384 366 336 275 5,200/ 1,630 694 341 292 354
18 712 441 386 372 310 296 4,500 2,260 720 367 286 312
19 692 540 372 368 325 295 3,370 2,030 692 358 294 323
20 652 496 319 374 315 306| 2,720 1,760 646 336 281 296
21 608 500 367 374 316 314f 2,340| 1,670 610 408 284 310
22 578 490 334 364 314 279) 2,310 1,740 567 467 286 292
23 618 486 352 354 312 269y 2,620 1,580 556 578 262 306
24 876 492| 340 352 316 276 €,240 1,430 696 475 262 378
25 1,440 470 368 366 331 286| 10,500 1,300 870 452 262 508
26 1,560 446 382 356 282 8,350{ 1,170 727 480 264 524
27 1,460 435 415] 347 290 5,380 1,060 645 598 284 472
28 1,290 446 461 342 310! 3,870 978 616 48 695 420
29 1,140 440] 471 342 354 2,970 906 736 428 1,050 406
30 1,050 426 460 350 386 2,730 888 800 396 822 388
31 1,010-—---~-~ 453 340 435 .. 888 |-~ 363 639 ________
Total| 29,183 17,712| 12,317 11,654/ 9,394 9,421| 78,813 61,140| 22,334| 13,789 11,480( 12,634
Mean| 941 590 397| 376 324 304| 2,627 1,972 T44 445 370 421
Cfam 1,53 0,958 0.644 0.610 0.526( 0.494] 4.26 3.20 1.21] 0O.722 0.601 0.683
In. 1.76| 1.07] 0.74 0.70] 0.57] 0.57 4.75 3,69 1.35 0.83 0.69 0.76
Calendar year 1959: Max 3,190 Min 190 Mean 577 Cfem 0.937 In. 12,71
Water year 1959-60: Max 10,500 Min 262 Mean 792 Cfsm 1,29 In., 17.4¢

* Discharge measurement made on this day.
tat‘i‘o gage-height record; discharge estimated on basis of kilowatt-hour ocutput at powerplant above
station,
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625, Michigamme River near Crystal Falls, Mich.

Location.--Lat 46°06'50", long 88°12155", in NW: sec.20, T.43 N., R.31 W., on right bank
400 £t upstream from highway bridge, 4% miles downstream from Michigsmme Reservoir,
6 miles east of Crystal Falls, and 16 miles upstream from confluence with Brule River.
Drainage area.--670 sq mi.

Records available.--August 1944 to September 1960.
Gage.--Water-stage recorder. Altitude of gage is 1,300 ft (from topogrephic map).

Average discharge.--16 years, 700 cfs.

Extremes.--Maximum discharge during year, 7,260 cfs Apr. 28 (gage height, 10.73 ft); mini-
mum daily, 152 cfs Aug. 31.
195'%)944-60: Maximum discharge, that of Apr. 28, 1960; minimum daily, 71 cfs Nov. 26,

Remarks.--Records excellent. Flow regulated by powerplants and by Michigamme Reservoir
(capacity, 119,950 acre~-ft) 4.5 miles above station.

Rating tables, water year 1959-60 (gage neight, 1n feet, and discnarge,
in cubic feet per second)

oct, 1 to Apr. 27 Apr, 28 to Sept. 37

2.0 121 5.0 1,220 2.1 149 5.0 1,220

2.5 192 7.0 2,720 2.5 208 7.0 2,720

3.0 304 10.5 6,940 3.0 313 10.4 6, 800

4.0 685 4.0 685

Discharge, in cubic feet per second, water year October 1959 to September 1960
Day QOct. Nov. Dec. Jan. Feb. Mar. Apr. May June Jnuly Aug. Sept.
1 1,180 | 1,850| 1,140 750 1,090 998 595 | 4,940 1,160 1,070 2665 172
2z | 1,180| I'560| 1,140 750] 1,090 352| 600| 3,550 1,200| “~TE5| weez| 168
3 1,180 | 1,240| 1,140 745| 1,090 980 595| 2,250 1,210 780 662 162
4 1,180 | 1,230 1,150 *745| 1,090 975 sg2 | 2,s520| TI,210 780 2660 158
5 1,270 1,350 1,140 745 998 965 564 | 3,090( 1,210 780 a655 153
6 1,390 | #1,600| 1,140 745 712 960 640| 5,070| 1,210 775 649 465
7 1,310| 1,550| 1,140 745 712 *945 795 | 6,790| 1,200 775 a650 644
8 974 | 1,370| 1,140 745 880 930 775| 6,480 | *1,200 775 2650 €40
9 815| 1,200| 1,130 745| 1,010 920 726 | 6,280| 1,180 770 2650 473
10 815 | 1,200 904 745| 1,020 910 530 | 5,230 1,150 770 649 158
11 815 1,200 760 745 1,080 900 494 2,950 946 770 649 163
12 815| 1,200 755 745| 1,130 827 618} 1,700 780 770 644 162
13 815 | 1,190 755 745 | 1,120 608 895| 1,700 780 770 399 469
14 1,020 | 1,170 755 740| 1,110 742 573 | 2,110 775 770 168 640
15 1,170 1,160 755 740| 1,100 781 264 | 2,600 775 770 495 640
16 1,170| 1,160 755 740 | 1,090 600 *293 | 1,860 795 765 636 640
17 1,170| 1,170 755 740 | 1,090 590 250 | 1,470 592 765 628 636
18 952 | 1,150 755 740| 1,080 586 196 | 1,680 205 765 636 636
19 1,020 | 1,150 755 737 984 582 82| 2,190 101 765 636 636
20 1,150 1,140 755 734 694 564 175| 2,880 805 760 636 631
21 1,150 | 1,140 965 740 690 550 74| 3,760 931 780 636 631
22 1,150 | 1,130| 1,110 740 873 534 508 | 2,780| 1,090 780 636 631
23 1,150| I,130| 1,110 740 839 530 856 | 1,600 | 1,130 716 631 427
24 1,020| 1,140 1,060 735 680 445| 1,800 1,590| 1,150 667 631 165
25 1,080 ( 1,140 750 952 676 534| 3,340 1,830 958 672 631 186
26 1,330 | 1,150 750 1,120 676 510 | #5,980 | 2,040 790 672 631 184
27 2,140| 1,160 750 | 1,120 676 492 | 6,940 1,830 785 a670 554 178
28 1,520| 1,150 637 486 | %, 1,560 785 a670 191 175
29 1,210| 1,150 578 478| 1,670 1,560 785 a670 184 175
30 1,520| 1,150 750 538 | 2,920 1,560 977 2665 269 173
31 1,870 [------- 750 595 |-———-——- 1,380 |---—---— 2665 152 fmrmmmmmmm
Total| 36,561 | 37,280 | 27,929 | 25,443 | 26,814 | 22,049 | 39,210 | 88,830 | 28,165 | 23.357 | 17,225 11,371
lélgan 1,179 1,243 901 821 925 711 1,307| 2,865 939 753 556 379
sm| - - - - - - - - - - - -

In. - - - - - - - - - - - -
Calendar year 1959: Max 2,140 Min 72 Mean 719 Cfsm = In.
Water year 1959-60: Max 6,940 Min 152 Mean 1,050 Cfsm -~ In, -

* Discharge measurement made on this day. .
a No gage-helght record; discharge estimated on basis of records of discharge at Way Dam power-
plant.
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630, Menominee River near Florence, Wis.

65

Location.--Lat 45°57t04", long 88°11t13", in NE{ sec.16, T.41 N., R.31 W., on left bank
a mlile downstream from confluence of Brule and Michigamme Rivers and 33 miles
northeast of Florence.

Records available.--July 1950 to September 1960.

Gage.--Water-stage recorder.

1950-

Revis

Altitude of gage is 1,120 ft (from topographic map).

Average discharge.--10 years, 1,879 cfs,

Extremes.--Maximum discharge during year, 19,500 cfs Apr. 26 (gage helght, 14.15 ft); min-
imum, 40 cfs Sept, 13 (gage helght, 1.19 ft); minimum daily, 782 cfs Mar. 27.
60: Maximum discharge, that of Apr. 26, 1960; minimum, 40 cfs Jan. 14, 29,

1959, Sept. 13, 1960 (gage height, 1.19 ft); minimum daily, 220 ofs Feb. 4, 1951,

ions.--The maximum discharge for the water year 1953 has been revised to 18,800
cfs July 2 or 3, 1953 (gage helght, 13.81 ft, from floodmarks), superseding figure
published in WSP 1277.

Remarks.--Records excellent except those for perlods of no gage-helght record, which are

good.

Flow regulated by powerplants, and by Michigamme Reservolr (capacity, 119,950

acre-ft) and Peavy Pond (capaclty, 33,860 acre-ft) on Michigamme River, and by many
other smaller reservoirs on tributaries above statlon.

Rating table, water year 1959-60 (gage height, in feet, and
discharge, in cubic feet per second
(Stage-discharge relation affected by ice Mar. 6)

3.0 760 9.0 8, 800
4.0 1,530 14.0 19,200
6.0 3,780
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug., Sept.
1 3,570 3,470 1,800 1,370/ *1,850 1,660 1,780 8,460 3,050| 2,500 1,570 1,660
2 3,060 *3,530 1,800 1,430 1,870 1,720 1,930 8,590| 3,130 1,910] *1,190 1,620
3 3,630 3,21 2,010/ 1,560 I,730| 1,640{ 1,810 5,790 3,290| 1,900 1,360 1,140
4 3,330 2,870 2,190/ 1,700| 1,720 1,680, 1,910! 5,630 2,950 1,760| 1,410 890
5 *3,040| 2,820, 2,060 1,440 1, 620 1,000 1,980| 5,870 2,760 1,920 1,420 790
6 2,970 2,810 1,940 1,450 1,690 1,100 1,970| 11,000 2,930 2,000 1,170 1,150
7 3,130f 2,890 2,150 1,580| 1,660 1,750 1,930| 15,000 2,830 1,900 1,130 1,320
8 2,910 1,500/ *2,020 1,640 1,570 1,800 1,940 14,000 2,650 1,950 1,240 1,360
9 2,700| 2,800 1,770 1,590 1,780 1,830 1,470| 12,000{ *2,550 1,750 1,280 1,200
10 2,240 2,600 1,770 1,590 1,780 1,950 1,440| 11,000] 3,460 1,300 1,230 905
11 1,470 2,500 1,880 1,580 1,620 1,990 1,460 6,200 2,430 1,570 1,150 970
2 1,660 2,400| 1,790| 1,690 1,660 T.680| 1,700( 4,500 1,670{ 1,850 1,izo| 1,230
13 2,320 2,300 1,620 1,690 1,740 1,800 1,420 4,500 1,830 1,420 1,080 1,270
14 2,310 2,000 1,640 1,760 1,400 1,550 1,440 5,400 1,850 1,380 1,140 1,330
15 2,220 1,700 1,700 1,620 1,800 1,590 2,280 5,600 1,890 1,410 1,280 1,370
18 2,320, 2,200 1,630 1,500 1,750 1,570, 4,480 4,700, 2,140 1,170 1,250 1,430
17 2,250 2,100 1,590 1,490 1,610 1,870 6,700 4,200 2,310 1,130 1,300 1,270
18 1,810; 2,000 1,580 1,570 1,670 1,620, 6,560 5,000 1,440 1,400 1,260( 1,120
19 2,220, 2,200 1,470 1,530 1,760 1,470 4,330| 5,660 1,440 1,360 1,280 1,340
20 2,070 2,300 1,360 1,570 1,750 1,150 3,520 6,330 2,210 1,270 1,180 1,330
2l 2,050 2,100 1,470 1,620 1,200 1,390 3,600 7,780 2,080 1,460 929 1,390
22 2,000 1,700 1,540 1,660 1,730 1,430 3,740 6,120 2,300 1,720 1,270 1,520
23 2,240 2,200 1,640 1, 640 1,430 1,270 4,090 3,930 2,130 1,840 1,130 1,510
24 3,070 2,000 1,060 1,610 1,410 1,260 8,180 4,060 2,280 1,710 1,150 1,340
25 3,990 1,900, 1,080 1,710 1,290| *15,700 4,370| 2,170( 1,760 1,320 1,310
26 4,200{ 2,000 1,570 1,950 806| 18,100 3,740 2,140 1,860 1,280 1,490
27 4,580 2,100 1,330} 2,060 782| *16,000| 3,490/ 2,070 1,870 1,240 1,600
28 3,560 2,100 1,720 2,030 1,220; 10,000| 3,020 2,250 1,830 1,110 1,890
29 2,980 1,800 2,040 1,980 1,470 5,200 3,290 2,120 2,050 2,510 1,830
30 3,290 1,900 1,840 1, 880 1,520 8,000| 3,340 2,300 1,750 2,150 1,340
31 3,320 ------- 1,720 1, 800 1,630 --| 3,320 1,620 1,780|-----~---
Totall 86,510 70,000 52,780 51,350| 47,480/ 46,188!144,660|195,890| 69,650 52,320| 40,909| 39,915
g?aﬂ 2,791 2,333 1,703 1,656/ 1,637 1,490] 4,822 6,319 2,322 1,688 1,320 1,330
sm - -| - e - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 6,480 Min 488 Mean 1,711 Cfsm - In. -
Water year 1959-60: Max 18,100 Min 782 Mean 2,453 Cfsm - In, -

* Discharge measurement made on thls day.

Note.--No gage-~height record Nov, 8 to Dec.

1, Apr. 27-30, May 6-~18;

of records for Brule and Peavy Falls powerplants.

discharge estimated on basls
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645. Pine River at Pine River powerplant, near Florence, Wis.

Location.--Lat 45°49140", long 88°14'55", in sec.28, T.39 N., R.18 E., at powerplant of
Wisconsin-Michigan Power Co., 5.0 miles downstream from Popple River and 6.5 miles
gsouth of Florence.

Dralnage area.--528 sq mi.

Records avallable.--October 1923 to September 1960.

Average discharge.--37 years, 422 cfs.
Extremes.--Maximum daily discharge during year, 3,220 cfs May 7; minimum daily, 156 cfs

1923-60: Maximum daily discharge, 4,380 cfs Apr. 9, 1929; no flow at times during
1924, 1926-27, 1930-31, 1933, 1940.

Remarks.--Records good except those above 700 cfs, which are fair. Daily discharge deter-
mined from powerplant records. Flow regulated by powerplant at station, but pondage is
small and monthly discharge is very nearly hatural flow.

Coo%eration.--Records of daily discharge computed by Wisconsin-Michigan Power Co., oh

asls of load-discharge rating of hydroelectric units as developed by Geologlcal Survey
and gate ratings based on theoretical formulas.

Revisions.-=WSP 1237: Dralnage area.

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day | Oct. Nov Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 1,740 984 403 416 312 286 358| 1,780| 1,090 442 520 946
2 1,700 864 388 416 286 208 384 1,740| 1,300 481 416 864
3 1,660 784 364 416 208 208 433 1,620| 1,200 520 403 784
4 1,580 744 312 390 312 208 403! 1,540 1,060 624 364 684
5 1,380 674 312 364 312 312 403| 1,580 924 624 351 572
6 1,260 624 364 312 312 208 429| 2,600 754 598 364 572
7 1,140 572 312 416 208 208 390| 3,220 744 468 312 442
8 1,060 570 312 312 312 208 390| 3,160 699 442 364 494
9 1,010 624 312 312 312 208 364| 2,990 624 377 364 520
10 1,020 624 312 312 208 162 312| 2,860 598 364 416 624
11 1,000 624 312 358 312 312 472 2,600 520 351 468 572
12 940 494 312 364 260 208 559] 2,260 624 351 416 520
13 940 520 312 403 208 182 1,170 1,970 546 351 403 416
14 613 494 312 342 286 208| 1,650/ 1,830 494 468 364 364
15 478 364 312 373 208 208| 2,020/ 1,760 488 468 312 364
16 468 494 312 342 286 208 2,400| 1,830 560 416 312 364
17 494 312 312 312 208 156| 2,510 1,460 974 442 364 390
18 468 312 342 312 260| Z,450| 1,420 1,100 468 312 312
19 442 390 312 388 208 208| 2,220| 1,530{ 1,040 364 338 338
20 403 416 260 312 208 208| 1,900{ 1,540 864 364 312 338
21 468 390 208 208 1,720{ 1,600 744 364 286 273
22 390 390 286 208| 1,600, 1,540 664 416 286 3
23 455 390 208 208| 1,440/ 1,350 624 624 286 273
24 844 429 260 208| 1,690| 1,220 744 624 208 416
25 1,220 377 208 234| 1,800{ 1,180 814 624 208 739
26 1,380 338 312 z08| 1,920| 1,020 744 834 325 904
27 1,460 364 312 208| 1,880 89 624 914 234 844
28 1,260 338 464 208| 1,720 904 624 824 496 704
29 1,150 312 425 273 1,580 824 527 724| 1,100 624
30 1,080 312 418 312 1,730 934 520 734| 1,060 494
31 984}~ ———~--— 416 358{—------- 1,000 664 1,080 (--—mmen--
Total| 30,487| 15,124| 9,974 10,634 7,462 7,007| 38,317| 53,511 22,812| 16,329| 13,044| 16,063
Mean 983 504 322 343 257 226 1,277| 1,726 760 527 421 535
Cfsm) 1.86| 0.955| 0.610| 0.650| ©0.487| 0.428| 2.42 3,27 1.44| 0.998 0.797| 1.01
In. 2.15 1.07] 0.70  ©0.75 0.53] 0.49| 2,70 3.77 1.1 1.1 o.92 1.13
Calendar year 1959: Max 1,760 Min 80 Mean 433 Cfsm 0.820 In. 11,15

Water year 1959-80: Max 3,220 Min 158 Mean 658 Cfsm 1.25 In. 18,97
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653. West Branch Sturgeon River near Randville, Mich.

Location,~--Lat 46°00'45", long 87°58'41", in NE% sec.30, T.42 N., R.29 W., on right bank
500 ft downstream from county hi%huay bridge, 3 miles downstream from Tom Kires Creek,
and 4 miles northeast of Randville,

Drainage area,--57.3 sq mi.
Records avallable.--August 1958 to September 1960.

Gage.--Water-stage recorder. Altitude of gage 1s 1,170 ft (from topographic map}.

Extremes.~-Maximum discharge during year, 570 cfs May 7 (§age height, 6.40 ft); minimum,
2.6 cfs Apr. 10 (gage height, 1.43, result of freezeup).
1958-60: Maximum discharge, that of May 7, 1960; minimum, that of Apr. 10, 1960.

Remarks .-~Records good except those for periods of ice effect, which are falr. Since
December 1958, some diversion upstream from station for industrial use; figu-es of
runoff adjusted thereafter.

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.7 12 5.0 280
3.0 loo 6.0 462
4.0 177 6.3 540
Discherge, in cublc feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb, Mar, Apr, May June July Aag. Sept.
1 63 53 21 28 18 18 33 226 55 65 40 56
2 54 48 22 26 19 18 36 222 86 49 28 58
3 59 42 23 25 18 18 38 188 89 54 23 50
4 59 39 *22 24 18 19 40 155 71 50 22 37
5 52 38 23 23 18 19 41 152 56 38 20 32
6 45 *41 23 23 18 18 42 274 48 35 21 27
7 *#40 39 22 22 19 *18 42 *523 44 *38 24 23
8 37 36 22 22 18 18 41 457 38 32 24 *28
9 45 34 21 22 17 18 39 303 38 29 23 36
10 45 32 20 22 17 19 38 243 34 27 22 29
11 38 34 21 *21 17 17 41 213 38 25 21 25
12 34 33 22 22 *16 18 77 182 38 25 18 25
13 31 31 21 24 15 18 147 141 34 23 16 21
14 29 30 20 24 15 16 *#243 113 32 27 22 19
15 28 29 21 23 15 17 *351 95 30 24 *20 21
16 36 28 22 22 16 16 345 8l 45 22 16 19
17 42 25 20 21 17 17 302 84 109 22 16 21
18 38 27 21 20 17 17 221 87 96 2z 16 21
19 32 27 19 20 17 18 146 78 79 20 15 21
20 28 27 21 21 17 17 114 91 *61 18 14 21
2l 27 27 20 19 17 18 97 113 49 28 15 20
22 27 27 20 19 17 18 92 158 45 46 14 21
23 32 26 20 19 17 18 98 144 41 42 14 19
24 90 26 20 18 17 17 175 107 59 27 14 37
25 187 25 21 18 17 15 *275 90 62 22 14 95
26 200 24 22 18 18 17 248 72 47 29 14 85
27 149 23 25 19 18 19 196 65 38 32 14 54
28 101 22 29 18 18 21 144 62 70 25 20 38
29 75 21 32 18 13 24 113 58 94 56 157 33
30 64 21 3T 19 [comme 27 146 63 106 86 154 30
31 57 |~memm = 30 18 30 - -3 PR 62 86 |[--——ooo
Total| 1,845 935 697 658 500 576 3,961| 4,900 1,732 1,100 1,007 1,020
Mean 59.5 31.2 22.5 21.2 17.2 18.6 132 158 57.7 35,5 32,5 34,0
(1) 0,09 2.18 3.13 3.78 3,69 3.77 5.11 4.31 4,53 2,97 3.46 3.46
Adjusted for diversion
Mean 69,6 33.4 25,6 25,0 20,9 22,4 137 162 62,2 38,5 36.0 37.5
Cfsm 1.04 0,583 0,447 0,436( 0,365 0.391 2,39 2.83 1.08| 0.672 0.628( 0,654
In, 1.20 0.65 0.52 0.50 0.39 0,45 2,67 3.26 1.22 0,77 0.72 0,73
Observed Adjusted
Calendar year 1959: Max 228 Min 6 Mean 31,6 Mean 34,5 Cfsm 0,802 In. 8,17
Water year 1959-60: |Max 523 Min 14 Mean 51.7 Mean 55,1 Cfsm 0,962 In. 13,08

* Discharge measurement made on this day.

+ Average monthly diversion, equivalent in cublc feet per second, for industrlal use; furnished by
M. A, Hanna Coal and Ore Corp.

Note.--Stage~dlscharge relation affected by 1lce Nov, 7-9, 12~14, Nov, 18 to Apr. 9.
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655. Sturgeon River near Foster Clty, Mich.

Location.--Lat 45°54'30", long 87°45'15", in NW} sec.36, T.41 N., R.28 W., on left bank
30 It downstream from bridge on County Highway 569, 12 miles downstream from confluence
of East and West Branches, and 4 miles south of Foster Cilty.

Drainage area.--244 sq mi.
Records available.--October 1954 to September 1960,
Gageéé-Water-stage recorder. Datum of gage 1s 966.6 ft above mean sea level, datum of

Average discharge.--6 years, 172 cfs (adjusted for industrial diversion).

Extremes.~-Maximum discharge during year, 2,570 cfs May 8 (gage height, 10.35 ft); mini-
mum, 63 cfs Aug. 27 (gage helght, 2.52 ft).
1954-60: Maximum discharge, that of May 8, 1960; minimum, 20 cfs Aug. 23, 1957
(gage helght, 2.17 ft).

Remarks.--Records good except those for perlods of 1ce effect or no gage-helght record,
which are fair. Small diversions for irrigation. Since December 19£8, some diverslon
upstream from station for industrial use; figures of runoff adjusted since. Records of
water temperatures for the water year 1960 are given in WSP 1741,

Rating tables, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct, 1 to Apr. 14 Apr, 15 to Sept. 30
2.6 69 2,5 80 8.0 1,220
3.0 121 3.0 135 9.0 1,580
4.0 282 4,0 310 10.4 2,620
7.0 950
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | oct. Nov, Dec. Jan, Feb, Mar, Apr. May June July Aug, Sept.
1 527 422 125 165 105 89 145 897 305 263 310 470
2 448 361 125 150 105 88 155 962 376 238 227 398
3 398 316 120 140 105 86 170 1,010 418 242 167 328
4 359 286 120 135 105 85 180 1,010 410 220 128 258
5 318 269 120 130 105 84 190 998 384 189 116 205
[] 293 257 115 125 105 83 180} 1,250 546 157 112 167
7 *268 2e7 115 125 105 *g2 190 | *2,140 299 *#135 112 152
8 244 228 *115 120 105 8l 185| *2,560 249 123 115 *147
9 252 233 115 120 105 80 180 2,340 210 110 112 171
10 261 *215 115 120 100 80 180 1,840 189 100 110 174
11 26l 235 115 *#120 100 79 *240 1,420 ~ 183 93 105 152
12 249 210 115 120 *98 78 359 1,160 181 90 98 126
13 230 200 115 135 98 78 575 992 176 87 93 108
14 211 180 115 140 97 77 *853 849 160 80 135 100
15 195 180 115 140 98 77 1,130 726 144 90 *132 94
16 205 175 115 135 100 77 1,340 622 164 87 120 87
17 235 170 115 130 105 17 1,420 567 334 86 107 87
18 242 160 110 125 105 77 1,300 552 406 84 94 87
19 235 155 110 120 105 77 1,090 510 422 80 87 86
20 218 150 105 120 100 77 877 476 *388 il 80 84
21 197 150 105 115 100 7 732 528 334 79 73 83
22 184 155 110 115 98 77 635 679 281 110 70 80
23 189 155 110 115 97 16 587 697 238 140 70 80
24 329 150 110 110 95 76 728 686 278 130 70 88
25 T54 150 115 110 93 16 960 622 318 113 69 140
26 901 140 130 80 1,070 528 292 200 69 231
27 803 135 150 88 1,140 452 252 267 64 254
28 890 135 170 98 1,030 404 247 247 120 zez2
29 754 130 190 110 866 358 261 206 388 188
30 591 125 185 120 816 326 261 342 523 152
31 492 |- I 175 130 .. 318 _______ 384 528 ..
Total| 11,833 6,064 3,865 3,815 2,898 2,620| 19,513 | 28,479 8,506 4,858 4,604 4,999
Mean 382 202 125 123 99.9 84.5 650 919 284 157 149 167
(t) 0,09 2,18 3,13 3,78 3.69 3,77 5.11| 4.31 4,53 2,97 3.46 3,46
Adjusted for diversion
Mean 382 204 128 127 104 88.3 655 923 289 160 152 170
Cfsm 1.57/ 0,836 0,525| 0,520 0,426 0,362 2,68 3,78 1.18{ 0,656 0.623| 0.697
In, 1.81 0,93 0.61 0.60 0.46 0,42 2.99 4.36 1.32 0.76 0,72 0,78
Observed Adjvsted
Calendar year 1959: |Max 903 Min 26 Mean 189 Mean 192 Cfsn 0,787 In. 10,66
Water year 1959-60: |Max 2,560 Min 64 Mean 279 Mean 282 Cfsn 1,16 In, 15.76

* Discharge measurement made on this day.

t Average monthly diverslon, equivalent in cublc feet per second, for industrial use; furnished by
M. A, Hanna Coal and Ore Corp.

Note.--Stage-discharge relation affected by 1ce Nov, 13 to Apr. 11, No gage-height record Mar, 8
to Apr. 11, Aug, 10~14; discharge estimated on basis of weather records, recorded range in stage,
1 discharge measurement, and records for nearby stations.
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660. Menomlnee River near Pemblne, Wis.

Location.--Lat 45°35125", long 87°46'35", in sec.2l, T.37 N., R.28 W., Michigan meridian,
on left bank 700 ft upstream from Pemene Creek, 4 mlles west of Nathan, Mlch., 15 mlles
southeast of Pembine, and at mile 65.3.

Drainage area.--3,240 sq ml, approximately.

Records available.--October 1949 to September 1960. Prior to December 1949 monthly dis-—
charge only, published in WSP 1307.

Gage.--Water-stage recorder. Altitude of gage 1s 745 ft (from river-profile map).
Average discharge.--11 years, 3,076 cfs.

Extremes.--Maximum discharge during year, 26,900 cfs May 8 (gage height, 13.90 ft); minil-
mum, 1,460 cfs Aug. 19 (gage helght, 2.45 ft).
1949-60: Maximum discharge, that of May 8, 1960; minimum, 794 cfs Oct., 1E, 1958
(gage height, 1.88 ft}).

Remarks.--Records good except those for periods of ice effect and no gage-helght record,
which are falr. Flow regulated by powerplants and by Michigamme Reservoir (capaclty,
119,950 acre-ft) and Peavy Pond (capacity, 33,860 acre-ft) on the Michlgamme Rilver,
and by smaller reservolrs above statlon.

Revisions (water years).--WSP 1277: 1952,

Rating table, water year 1959-60, except perlcd of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

2.0 970 8.0 10,500
3.0 2,110 10.0 15,400
4.0 3,380 12.0 21,200
5.0 4,900 13.9 26,900
6.0 6,550
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 7,370 6,010 2,900 2,900 2,700 2,400 3,100|al3,000 5,860 4,010 2,980 4,060
2 5,800 6,050, 3,000 2,800 2,700, 2,400{ 3,500(al4,000{ 5,830{ 3,820( 2,590 3,880
3 5,720 5,480 3,100 2,900 2,700 2,400 4,000}al12,000 6,300 3,730 2,590 3,130
4 6,170 4,790 3,200 2,600 2,500 2,400 4,300| 211,000 6,050 3,650 2,570 3,000
5 5,270 5,010 3,200 2,600 2,700 2,200 4,500| 11,000 5,520 3,140 2,390 2,050
6 5,090 4,610 3,100 2,700 2,500 2,000 4,500{ 14,700 4,900 3,250| %*2,410 2,520
7 *4,720 4,660 3,000 2,800 2,600 2,200 4,300{ 23,800 4,980 3,240 2,270 2,530
8 4,980 4,200 3,000 2,700 2,600 2,500 4,0001 26,700 4,550 3,130 2,070 2,350
9 4,630 3,740 2,900 2,600 2,600 2,400 3,720| 24,800 4,390 2,740 2,090 2,610
10 4,370 4,200 2,800 2,500| *2,650 2,400 2,930| 23,800 4,130 2,510 2,280 2,550
11 3,820 3,820 3,000 2,600 2,400 2,300 2,890/ 18,000 3,440 2,610 2,110 2,440
12 3,300 3,880 2,800 3,000 2,600 2,400 3,450(al5,000 3,170 2,350 2,040 2,250
13 3,110 3,840 2,700 3,200 2,500 2,400| *4,010(al2,000 3,270 2,340 2,230 2,310
14 3,420 3,600 2,700 3,100 2,500 2,100 6,810{al1,000 3,180 2,450 2,100 2,330
1s 3,530 3,250, 2,600/ 3,000| 2,400{ 2,000| 7,640{al0,000| *3,210| 2,430 =2,110| 2,190
16 3,630 2,960 2,500 2,900 2,300 2,200 9,340 a%,200 3,550 2,490 2,1%0 2,590
17 3,600 2,500 2,600 2,800| 2,300| 2,200| 12,000| a8,400| 4,640 2,470| 2,100| 2,330
18 3,600 2,900 2,400 2,700 2,400 2,200| 13,000| a8,600 4,760 2,180 2,080 2,210
19 3,110 3,500 2,300 2,600 2,400 2,100{ 10,600| a9,600 4,690 2,290 1,920 2,230
20 3,350 3,200 2,100 2,500 2,300 2,000 8,7001al11,000 4,070 1,940 2,030 2,230
21 3,070 3,300 2,300 2,600 2,300 2,000 7,150|al2,000 4,440 2,290 1,850 2,270
22 3,230 3,000 2,200 2,700 2,300 1,900 7,340| 12,700 4,370 2,350 1,910 2,250
23 3,370 3,200 2,100 2,700 2,200 1,900 7,260 9,540 3,590 3,140 1,970 2,150
24 4,840 3,100 2,100| 2,600{ 2,100{ 2,000 9,120 7,880| 4,130| 3,020 1,870 2,170
25 8,220 2,900 2,000 2,600 2,000 2,000| 15,000 8,020 4,710 3,020 1,830 2,670
26 9,080 3,000 2,200 3,000 2,100 2,000| 21,000 7,480 4,500 3,520 1,860 3,100
27 9,260 2,800 2,700 3,100 2,200 1,800 24,000 6,410 3,840 4,290 1,730 3,240
28 8,620 3,000| 2,900| 3,000 z,300| Ti306| 16.200| 5.960| 3.900| 3.720| 2.400| 3,180
29 €,820 2,800 2,800 2,700 2,300 2,000|alz, 000 5,730 3,880 3,520 3,830 3,170
30 6,220 2,800 3,300 2,500 - ————— 2,300(al4,000 6,100 4,370 3,700 4,760 3,050
31 6,120 -—---—- 3,100 2,700}~ ——-- 2,800 |--——---- 5,800 |---—- ———| 3,620 4,720 |- -
Totalj 157,440) 112,100} 83,600 85,700] 70,150] 67,800|250,360{375,220/132,220| 92,960 73,860| 79,040
Mean 5,079 3,737 2,697 2,765 2,419 2,187 8,345] 12,100 4,407 2,999 2,383 2,635
Cfs: - - - - - - - - - - - -
In. - - - - - - - - - - - -
1
Calendar year 1959: Max 9,310 Min 1,110 Mean 2,905 Cfsm - In. -
Water year 1959-60: Max 26,700 Min 1,730 Mean 4,318 Cfsm - In. -

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of dally generation at chalk hills powerplant,

Note.--Stage-dlscharge relatlon affected by ice Nov. 17 to Apr. 8 (no gage-helght record Jan. 6-11,
16-25, Jan. 28 to Feb. 6).
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€65. Pike River at Amberg, Wis.

Location.--Lat 45°29'50", long 87°59'40", in SWi sec.15, T.35 N., R.20 E., on left bank
500 ft upstream from Chicago, Milwaukee, St. Paul and Pacific Railroad bridge, 0.2 mile
south of Amberg, and 1.2 miles downstream from confluence of North and South Branches.

Drainage area.--253 sq mi.
Records available.--February 1914 to September 1960.

Altitude of gage 1s 865 ft above mean sea level (from survey
Prior to May 23, 1931, chain gage at rallway bridge at

May 23, 1931, to Aug. 4, 1934, chain gage at highway bridge three-

Aug. 5, 1934, to Oct. 6, 1946, staff

Gage .--Water-stage recorder.
Tevel 1line along railroad).
datum 1 ft higher.
quarters of a mile downstream at different datum.
gage at present site and datum.

Average discharge.--46 years, 219 cfs.

Extremes.--Maximum discharge during year, 2,290 cfs May 7 (gage height, 7.00 ft); minimum
gaily, 1?5 cfs Mar. 4-14, 23-25; minimum gage height, 1.95 ft Dec. 17 (result of
reezeup).

1914-60: Maximum discharge, 2,800 cfs Apr. 10, 1922 (gage height, 7.8 ft, from
graph based on gage readings, site and datum then in usez, from rating curve extended
above 1,100 cfs; minimum observed, 26 cfs Dec. 27, 1925 (gage height, 1.30 ft, site and
datum then in use).

Remarks .--Records excellent except those for perlods of 1lce effect, which are falr.

Revisions (water years).--WSP 699: 1927, WSP 1207: Drainage area. WSP 1337: 1914(M),
- s - ), 1926(M), 1928(M), 1929, 1930(M), 1931, 1832-33(M), 1935,
1936-37(M), 1938, 1939-46(M).

Rating tables, water year 1959-60, except perlods of ice effect (gege
height, in feet, and discharge, in cubic feet per second)

oct. 1 to Mar. 31 Apr, 1 to Sept. 30
1.8 105 3.0 432 2.0 133 4.0 749
2.0 144 4,0 760 2.5 257 5.0 1,170
2.5 279 4.4 923 3.0 407 8.8 2,170
Discharge, in cubic feet per second, water year October 1959 to Septemter 1960
Day Oct, Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
B
1 318 351 180 250 150 1lo 320 719 376 392 274 266
2 276 324 190 250 150 110 286 768 426 340 249 246
3 273 303 180 230 150 110 289 797 438 358 226 240
4 267 294 175 210 150 105 316 844 395 334 202 224
5 246 288 178 190 155 105 346 883 367 285 187 207
6 *232 285 178 180 160 105 361 1,320 340 266 *182 192
7 217 279 170 170 160 105 349| 2,040 316 240 197 184
8 217 273 160 165 160 105 340] 2,130 298 229 197 216
9 249 258 160 165 160 105 316] 1,630 280 213 197 283
10 240 252 160 160 *158 105 298 1,330 274 202 224 263
11 223 258 180 160 150 105 349 1,170 277 197 213 224
12z 206 240 160 180 145 105 486 943 277 194 192 205
13 193 235 160 190 140 105 832 756 269 190 180 190
14 180 220 160 200 135 105§ #1,240 654 257 210 197 177
15 190 210 160 200 135 110 1,240 580 *246 202 197 170
16 201 130 *158 190 130 110 1,080 526 301 192 184 168
17 212 180 155 180 125 110 947 553 464 197 172 175
18 188 180 155 175 125 110 794 584 S22 200 163 175
19 183 185 150 170 120 115 651 580 473 190 16l 177
20 178 190 140 165 120 115 543 636 385 177 156 175
21 176 196 130 160 120 110 496 753 328 182 156 172
2z 170 198 130 160 120 110 464 805 301 197 152 170
23 209 198 130 155 120 105 441 723 295 213 1s2 172
24 460 196 130 1585 115 105 492 616 419 197 150 190
25 745 185 130 155 115 105 526 529 451 192 150 274
26 906 175 140 160 115 110 516 473 401 239 150 346
27 727 170 160 160 110 120 509 448 343 310 148 340
28 591 165 190 160 110 150 460 432 352 232 192 280
29 485 165 230 160 1lo 200 429 413 407 239 367 246
30 410 170 240 160|-——— ——— 250 536 398 419 331 388 224
31 B3T3 - 250 155|---- ——— 290 |-——————- 388 |--——-——— 313 T T
Total| 9,751 6,813 5,149 5,520 3,913 3,810/ 16,252 25,421 10,697 7,583 6,289 6,571
Mean 315 227 166 178 135 123 542 820 357 245 20! 21!
Ciem| l.25( 0,897 0.656| 0.704 0.534| 0.486 2,14 3.24 1l.41| 0.938 0,802 0.866
In. 1.43 1.00 0.76 0.81 0.58 0,56 2,39 3.74 1.57 1.11 0.92 0,97
Calendar year 1959: Max 806 Min 74 Mean 192 Cfsm 0.758 In. 10.27
Water year 1959-60: Max 2,130 Min 105 Mean 294 Cfsm 1.16 In, 15.84

* Discharge measurement made on this day.
Note,~-Stage-discharge relation affected by ice Nov, 13-20, Nov, 25 to Dec,
to Apr. 1.

1, D=, 3, 4, Dec. 7



STREAMS TRIBUTARY TO LAKE MICHIGAN 71
670. Menominee River below Koss, Mlch.

Location.~-Lat 45°21'50", long 87°39'20", in sec.9, T.34 N., R.27 W., Michigar meridian,
on left bank at powerplant of Wilsconsin Public Service Corp., 0.5 mile upstream from
Little Cedar River, 3.6 miles southeast of Koss, and at mile 24.7.

Dralnage area.--3,790 sq ml, approximately.

Records available.--July 1907 to March 1909 (published as "at Koss"), July 1913 to Sep-
Tember 1960.

Gage.--Headwater and tailwater gages and generation data entered hourly in dally log sheet
by company employees. Prior to June 1913, chain gage on rallroad bridge 4 miles
upstream.

Average discharge.--48 years (1907-8, 1913-60), 3,146 cfs.

Extremes.~-Maximum daily discharge during year, 33,000 cfs May 10; minimum daily, 1,580

fs & 28

cfs Aug. .
1908, 1913-60: Maximum daily discharge, that of May 10, 1960; minimum caily,
162 cfs Sept. 15, 1931.
Remarks.--Records falr. Dally dlscharge computed on basis of average dally load and load-
scharge rating of combined hydroelectric units. Flow regulated by powerplants, and
by MichIgamme Reservolr (capacity, 119,950 acre-ft) and Peavy Pond (capacity, 33,860
acre-rt) on Michigamme River, and by many smaller reservolrs above statlon.

Cooperatlon.--Records of dally dlscharge furnished by Wisconsin Publlc Service Corp.

Discharge, in cubic feet per second, water year October 1959 to September 1960

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

1 9,780 £,760 3,000 3,800 2,780 2,280 2,540| 11,200 6,480] 4,230 3,780 5,160
2 7,520 6,540 2,880| 3,340| 2,780} 2,400 3,720| 12,300 6,340 4,300} 3,550| 4,740
3 5,970 5,810 3,000 3,120 2,750 2,400 4,230) 13,300 €,510 3,590 2,820 4,200
4 5,780 5,200 3,130 3,000 2,790 2,380 4,440| 12,300 £,660 3,570 2,500 3,290
5 5,690 5,080 3,250 2,740 2,620 2,420 4,830| 12,200 6,480 3,510 2,590 3,000
€ 5,320 5,470 3,140 2,590 2,540 2,480 5,190] 11,800 5,600 2,730 2,370 2,470
7 5,500| 5,410 3,000{ 2,660( 2,920 2,380{ 4,760( 15,300| 5,030| 2,530 2,340 2,600
8 4,740 4,920 3,130 2,700 2,540 2,170 4,920| 27,300 5,150 2,780 2,590 2,880
9 4,760 4,640 2,770 2,680 2,500 2,180 5,120| 32,800 5,770 2,610 2,400 2,490
10 5,040 4,700 3,050 2,550 2,590 2,400 4,940| 33,000 3,750 2,300 2,140 2,300
11 4,450 4,810 2,880 2,480 2,600 2,360 4,770| 27,600 3,750 2,140 2,300 2,590
12 3,980 4,690{ 2,850{ 2,640{ 2,500| 2,450| 4,850| 14,800 4,060| 2,350| 2,320| 2,300
13 3,600 4,890 3,020 2,800 2,450 2,320 5,770| 14,400 3,970 2,030 2,270 2,290
14 3,410 4,550 2,850 3,710 2,630 2,360 6,890 11,200 3,190 1,970 2,250 2,510
15 3,760 4,140| 2,700 3,270| 2,530 2,400{ 8,630| 10,200| 3,040| 2,430| 2,250{ 2,320
16 3,680 3,160 2,710 3,580 2,590 2,030 9,530 10,200 3,080 2,210 2,250 2,130
17 3,630 1,860 2,640 3,360 2,500 2,100 9,580 9,540 4,350 2,590 2,400 2,520
18 3,560 2,580 2,680 3,000 2,500 2,300| 12,500 2,080 5,420 2,620 2,180 2,360

19 2,980| 4,470( 2,540( 2,780| 2,500| 2,280| 13,200( 8,840| 4,800| 2,500| 2,210| 2,480
20 5,240| 4,530 2,230 2,730( 2,300| 2,200| 11,800 9,860( 4,760| =2,180| 2,100| 2,550

21 3,400 4,400 2,030\ 2,620| 2,400 2,070| 8,600| 11,100| 5,340| 2,180| 1,980| 2,360
22 3,240 4,590 2,210| 2,700| 2,500 1,940| 6,960 12,800| 4,490| 2,360 2,0lo| 2,360
23 3,300 3,530 2,080| 2,700| 2,500 2,020{ 7,660 13,700 4,350} 2,680| 1,920| 2,080
24 4,430 3,950 1,870| 2,880| 2,300| 1,940| 7,560 11,000| 3,830| 2,990| 1,980| Z,210
25 6,410| 3,570| 2,1I80| 2,880 2,300 1,990| 9,560| 9,120| 4,850| 3,000| 1,940| 2,590
26 9,060| 2,880| 2,460| 2,770| 2,120| 2,060| 14,700 8,550| 4,700| 3,350| 1,980| 4,140
27 | 11,100( 3,480 2,400 2,880 2,180| 1,980 18,200| 7,790| 4,530] 3,740| 2,2 3,550
28 8,990 2,880| 3,040| 2,810| 2,280| 1,950| 18,800| 7,360! 4,340| 4,160| 1,580 2,940
29 8,910| 2,880| 2,770| 2,880| 2,200| 1,920| 19,300 6,770| 4,080| 3,830| 4,080| 3,120
30 7,320| 2,760 3,260 2,740 { 2,020| 12,800| 6,550] 4,300} 3,830 4,630| 3,000
31 6,760 |-------- 3,800| 2,690 ------— 2,130 --——-——-| 6,650 {--——-——— 3,880 4,980 |---------

Total 169,310|128,930| 85,550 90,080( 72,690 68,310 /256,350 408,610 {143,000} 91,230 | 78,900 | 85,530
Mean| 5,462 4,298 2,760| 2,906} 2,507 2,204| 8,545| 13,180 4,767 2,943 2,545| 2,851

In. - - - - - - - - - - - -
Calendar year 1959: Max 11,100 Min 1,190 Mean 3,062 Cfam - In. -
Water year 1959-60: Max 33,000 Min 1,580 Mean 4,586 Cfsm - In, -

614214 O -61 -6
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675. Menominee River near McAllister, Wis.

Location.--Iat 45°19'20", :lLong 87°39'40", in sec.l7, T.33 N,, R.23 E., on right bank 400 ft
above highway bridge, 2¢ mlles downstream from Little Cedar River, 2.9 miles east of
McAllister, 14.5 miles east of Wausaukee, and at mile 22.3.

Drainage area.--4,020 sq mi, approximately.
Records avajlable.--March 1945 to September 1960.

Gage.--Water-stage recorder. Altitude of gage 1s 630 ft (from river-profile map). Prior
To May 15, 1945, wire-weight gage.

Average discharge.--15 years, 3,380 cfs.

Extremes.--Maximum discharge during year, 32,500 cfs May 9 (gage height, 20.0 ft); minimum,
N cfs Aug. 28 (gage height, 8.30 ft); minimum daily, 1,650 cfs Aug. 28.
1945-60: Maximum discharge, that of May 9, 1960; minimum observed, 538 cfs Oct. 6,
1946 (gage height, 7.29 ft).

Remarks .--Records good except those for periods of ice effect or no gage-height record,
ch are fair, Flow regulated by powerplants, by Michigamme Reservolr (capacity,
119,950 acre-ft) and Peavy Pond (capacity, 33,860 acre-ft) on the Michigamme River, and
by many smaller reservolrs above station.

Rating table, water year 1959-60, except periods of iee effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 13)

8.0 1,190 14.0 13,300
9.0 2,370 16.0 19,300
10.0 3,950 18.0 25,900
11.0 5,720 20.0 32,500
12.0 7,790
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 11,200 7,850 3,600 4,500 3,200 2,700 3,800( 17,900 7,090 5,250 4,460 6,340
2 8.880| 7 420| 3.500| 4,200 3,300| 2,800{ 5.000| 16,600| 7,170| 5,070| 4,090| 5,500
3 7,260 7,280 3,700 3,700 3,200 2,900 5,200 18,000 7,350 4,430 3,420 4,950
4 6,920 6,440 3,750 3,400 3,300 2,800 5,800} 17,200 7,480 4,530 2,780 3,830
5 6,420 6,020 3,730 3,100 3,200 2,800 6,000 15,100 7,150 4,50 2,900 3,640
8 6,120 6,280 3,600 3,200 3,000 2,900 6,000( 15,900 6,360 3,920 2,580 3,040
7 *6,120 5,610 3,600 3,200 3,400 2,800 5,600 | 22,300 5,870 3,760 *2,660 2,820
8 5,670 5,800 3,500 3,200 3,100 2,600 5,800| 29,200 5,780 3,750 3,020 3,490
9 5,970 5,520 3,600 3,200 3,000 2,500 6,000| 31,800 5,800 3,7C0 2,820 2,960
10 5,560 4,820 3,600 3,000 3,000 2,900 6,200 31,300 4,800 3,280 2,520 2,650
11 5,200 5,130 3,400 3,100 3,100 2,800 5,700 28,600 4,930 2,80 2,580 3,090
12 4,640! a5,500 3,280 3,300 2,900 2,900 6,020 25,100 4,930 3,100 2,660 3,250
13 4,140 25,600 3,310 3,700 3,100 2,800 8,200( 17,300 4,680 2,820 2,520 2,450
14 3,920] 24,900 3,170 4,000 3,100 2,800| *8,840| 14,400 4,040 2,510 2,320 2,740
15 4,220 4,270 *3,220 4,300 3,000 2,800 12,000} 13,000( *3,920 2,800 2,580 2,760
16 4,380 3,700 3,500 4,000 3,100 2,400| 12,600} 12,400 3,900 2,740 2,510 2,370
17 4,500 3,000 3,400 4,300 3,000 2,600| 13,700| 12,100 5,220 2,940 2,650 2,800
18 4,410 4,000 3,180 4,000 3,000 2,700{ 16,200 1€, 700 6,690 2,960 2,490 2,720
19 4,240 5,000 3,000 3,600 3,000 2,700{ 16,400| 11,000 5,740 2,860 2,470 2,470
2 3,760 5,000 2,600 3,400 2,800 2,600| 14,400| 12,400 5,680 2,640 2,320 2,450
2 4,040 5,000 2,500 11,500| 14,100 5,290 2,610 2,130 2,550
22 3,860| 4,500| 2,700 9,560| 16,000 5,220| 2,640 2,220| 2,510
23 3,930 3,930 2,400 9,320| 16,700 5,070 3,220 2,140 2,370
2 5,360 4,240 2,700 9,160| 13,300 4,710 3,390 2,360 2,590
25 27,600 4,260 3,200 11,600}all,400 5,450 3,380 2,070 2,880
2 29,800| 3,500 3,000 18,400(a10,100| 5,670 3,780 2,040 4,120
27 al3, 000 3,640 2,910 20,400 9,460 5,400 4,530 2,330 3,750
28 alz,000 3,400 3,600 22,900 8,510 5,000 4,800 1,650 3,630
29 11,000 3,400 3,500 23,200 7,530 4,980 4,570 4,480 3,520
30 8,780 4,000 3,900 15,000 6,980 5,070 4,530 6,240 3,660
31 8,150(-----m-- 4,500/ 3,200(--—--——| 2,700f - ._____ 7 [010) N —— 4,750 6,200 | ________
Totalf 201,050{ 149,010] 103,150( 108,800 86,700 81,200(320,500(493,880(166,440{112,690( 90,210 97,900
Mean| 6,485 4,967 3,327 3,510 2,990 2,619 10,680| 15,930 5,548 3,635 2,910 3,263
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 13,000 Min 1,300 Mean 3,511 Cfsm - In, -
Water year 1959-60: Max 31,800 Min 1,650 Mean 5,496 Cfsm - In. -

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basls of record for station below Koss.

Note.--Discharge computed from once~dally wire-welght-gage readings Nov. 15 to Apr. 21, Apr. 26 to
May 15, Stage-discharge relation affected by ice Nov. 16-22, 26, Nov. 28 to Dec. 3, Dec. 6-11, 16,
17, 19-26, Dec. 28 to Apr. 11.
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695, Peshtigo River at Peshtigo, Wis.

Location.~-Lat 45°02/50", long 87°44'40", in NE% sec.30, T.30 N., R.22 E., or left bank
75 ft downstream Trom Chlcago and North Western Railwa¥ bridge, haii' a mlle downstream
fro!liclhwmconsin Publlc Service Corp. powerplant in Peshtigo, and 113 miles upstream from
mouth.

Dralnage area.--1,124 sq mi.
Records available.--June 1953 to September 1960.

GagiéQ;Water-stage recorder. Datum of gage 1s 584.64 ft above mean sea level, datum of

Average discharge.--7 years, 839 cfs.

Extremes.--Maximum discharge during year, 9,790 cfs May 9 (gage height, 11.5¢ ft, from
rating curve extended above 5,000 c¢fs on basis of computation of peak flow through dam
gates; minimum, 138 c¢fs Mar. 28 (ga%e helght, 1.56 ft); minimum dally, 40¢ cfs Dec. 14.

1958-60: Maximum discharge, that of May 9, 1960; minimum, 32 cfs Aug. 28, 1953
(gage height, 1.46 ft); minimum dally, 84 cfs Aug. 5, 1957.

Remarks.--Records good except those for periods of ice effect, which are fair. Diurnal
fluctuation caused by powerplant upstream.

Rating table, water year 1959-60, except periocds of ice effect {gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 4 to Nov, 8)

2.3 402 8.0 4,170

3.0 743 10.0 6,390

5.0 1,880 11.8 9,820

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day Oct. Nov. Dec. Jan. Feb, Mar., Apr. May June July Aug. Sept.
1 2,880 2,330 708| 2,200 620 760| 2,090 3,510| 1,860| 1,680 814 1,420
2 77580 1550 840| Z% 740 840| 27080 3,550| 1,810| TI.600 a14| 1,320
3 2,490 1,570 830| 1,900 840 780 | 2,840| 3,440| 1,830| 1,260 942 | 1,460
4 2,450 1,580 757| 1,800 760 760| 3,070| 3,510| 1,950| 1,030 809 1,370
S 1,900( 1,690 642 | 1,600 680 800| 2,780| 3,580| 1,320f 1,100| 1,090 962
6 1,540 2,160 631| 1,600 593 700| 2,360| 4,150| 1,310/ 1,090 865 898
7 1,320/ 1,680 689 1,500 837 480| 2,160| 6,650| 1,400/ 1,210 1,500 947
8 *1,260| 1,000 813| 1,400 656 800| 2,460| 8,830| 1,510 930| *1,850 833
9 1,280 990 884! 1,300 *609 920 2,050 9,600 1,390 803 1,61 902
10 1,250 1,230 766 1,300 760 860 2,040| §,660| 1,150 592 1,700| 1,080
11 790| 1,340 726| 1,200 960 880 1,780 7,790 1,020 418 1,630| 1,090
12 823 1,230 714| 1,100 700 720 B 6,760| 1,150 €60 1,310 968
13 841| 1,190 588| 1,600 560 538| 3,270 5,190 838 729| 1,200 803
14 976| 1,360 4091 1,600 640 602 | *4,040| 3,690 1,180 747| 1,180 773
15 828 568 *766| 1,500 500 767 | *4,530| 3,690 1,200 741 949 723
16 951 822 749| 1,300 600 655! 4,240! 3,570 *1,290 654| 1,080 703
17 1,120 636 851| 1,100 768 504 | 4,280{ 4,120 1,370 725 907 a8o
18 955 615 828| 1,000 766 781| 4,100/ 4,210| 1,820 638{ 1,010 644
19 571 827 833 940 648 984 | 4,070 4,070| 1,750 830 905 660
20 723 940 500 900 780 607 | 4,400| 4,590 1,680 830 953 | 1,090
21 691 806 450 477| 3,710 5,860| 1,560 956 860 878
22 824 820 450 632 | 2,670 6,020 1,450 762 630 653
23 1,290 828 450 603| 2,350 5,250 1,510 753 692 862
24 2,060 879 450 644| 2,420| 3,900 1,550 1,110 688 966
25 1,550 850 500 787| 2,660| 3,460| 1,670 627 654 725
26 1,040 754 700 s18| 2,810 3,170| 1,980| 1,030 715 880
27 1,210 590 978 479| 2,550 3,060| I,550| 1,420 693| 1,200
28 1,500 647| 2,100 46l| 2,140| 2,920 1,550 828 613| 1,450
29 1,750 763| 2,780 906| 2,010f 2,560| 1,940| 1,290 660| 1,240
30 2,120 540 72,580 1,870| 2,350| 2,230| 1,890 1,480( 1,430| 1,180
31 2,290 ---- ==-| 2,350 2,080 |--------] 2,210|--------| 1,590 1,330 [--------
Totall 43,853| 32,845| 28,312| 37,800| 20,781 | 24,295 86,620{143,800| 45,578| 30,113 32,083 | 29,560
Mean| 1,415| 1,095 913| 1,219 717 784| 2,887{ 4,639 1,519 971| 1,035 985
Cfsm 1.26( 0.974{ 0.812 1.08| 0.638| 0,698 2,57 4,13 1,35| 0.864| 0.921| 0.876
In. 1.45 1.09 0.94 1.25 0.69 0.80 2.87 4,76 1,51 1.00 1.08 0.98
Calendar year 1959: Max 3,950 Min 175 Mean 951 Cfsm 0.846 In. 11.49
Water year 1959-80: Max 9,600 Min 409 Mean 1,518 Cfsm 1,35 In. 18.40

# Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 20~26, Jan., 1 to Feb. 5, Feb. 10-16, 20, 21,
23, 24, Feb. 26 to Mar. 12.
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700. Wheeler Lake near Lakewood, Wis.

Location.--Lat 45°19105", long 88°29!00", in NW: sec.27, T.33 N., R.16 E., on west shore of
Take at Arthur Anderken's cottage, 2¢ miles northeast of Lakewood. Prior to June 14,
on southwest shore of lake.

Drainage area.--2 sq mi, approximately.

Records available.--August 1936 to September 1960 (fragmentary).

Gage.--Staff gage. Prior to Apr. 19, 1939, gage was located at Chas. J. Volgt's on east
shore of lake. Apr. 20, 1939, to June 13, 1960, gage was located on southwest shore
of lake.

Extremes.--Maximum elevation observed during year, 95.94 ft Aug. 9; minimum observed,
94.12 ft Dec. 17.

1936-60: Maximum elevation observed, 96.50 ft Oct. 5, Nov. 9, 1943; minimum
observed, 93.45 ft Feb. 5, 1950.

Remarks.--Gage helghts have been reduced to elevations above datum assumed for this lake
by Public Service Commlssion of Wisconsin. No outlet.

Elevation, In feet, water year October 1959 to September 1960
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Note.-~Add S0 ft to obtain elevatlion above datum assumed for this lake by the Fublic Service
Commisslon of Wisconsin,
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705. Boot Lake near Townsend, Wis.

75

Location.--Lat 45°16'20", long 88°37'55", in sec.9, T.32 N., R.15 E., on pler of Pine
Ridge Lodge at north end of lake, 5% miles southwest of Townsend and 6 miles south-

west of Lakewood.

Drainage area.--1.5 sq mi, approximately.

Records available.--August 1936 to September 1960 (fragmentary).

Gage.--Staff gage.

Extremes.--Maximum elevatlon observed during year, 96.40 ft Aug. 30; minimum ohwserved,

94,82 ft Oct. 16, 1959

1936-60: Maximum eievation observed, 98.25 ft June 28, 1943; minimum observed,

93.82 ft Oct. 6, 1949,

Remarks.--Gage heights have been reduced to elevations above datum assumed for this lake

by Public Service Commission of Wisconsin.

to Apr. 22.

Elevation, in feet, water year October 1959

No outlet.

to September 1960

Lake was lce coverei Nov. 6
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Note.--Add 90.00 ft to obtain elevation above datum for this lake by the Public Service Commlssion

of Wisconsin.
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710. Oconto River near Gillett, Wis.

Location.--Iat 44°51'55", long 88°18'00", in NWi sec.34, T.28 N., R.18 E., on left bank
ust upstream from highway bridge, 2 miles upstream from Christy Brook, 2 miles south
of Gillett, and at mile 29.

Drainage area.--678 sq mi.

Records avallable.--June 1906 to March 1909, October 1913 to September 1960. Monthly dis-
charge only for some periods, published in WSP 1307.

Gage .--Water-stage recorder. Altitude of gage 1s 735 ft (from river-profile map). Prior
o March 1909, chain gage on bridge at datum 4.0 ft lower. Jan. 6, 1914, to Aug. 24,
1938, chain gage on bridge at present datum.

Average discharge.--49 years (1906-8, 1913-60), 574 cfs.

Extremes.--Maximum discharge during year, 4,340 cfs May 10 (gage height, 6.37 ft); mini-
mum daily, 300 c¢fs Mar. 18-26.

1906-9, 1913-60: Maximum discharge, 8,400 cfs Apr. 10, 1922 (gage height, 11.2 ft,

from floodmarks), caused by failure of dam at Puleifer 4 miles above statlon; minimum,

93 cfs Nov. 26, 1941 (gage height, 0.13 ft), flow retarded by anchor ice above statlon.

Remarks .--Records good except those for period of ice effect, which are fair.
Revisions (water years).--WSP 384: Drainage area. WSP 1207: 1922. WSP 1307: 1907-8(M),
- B - ), 1923-33(M), 1937-38(M), 1943(M).

Rating table, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.0 350 3.0 1,440
1.5 572 4.0 2,230
2.0 828 5.0 3,110
2.5 1,110 6.3 4,280
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day | Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 989 1,080 440 840 460] 360 1,000 1,180 1,090 1,160 602 1,010
2 926 992 450 820 450 360| 1,100| 1,400{ 1,060| TI,0%90 547 948
3 882 932 460 800 440 350 1,200 1,610 1,020 976 537 765
4 802 915 460 760 440 350 1,200 1,630 992 860 552 718
5 733 915 450 720 430 340 1,200 1,680 954 786 547 €87
6 682 850 450 640 430 330 1,100 2,050 904 728 837 877
7 657 802 440 600 430 320 1,300 2,950 860 662 *637 667
8 *637 765 430 590 430 320 1,500 3,730 802 652 749 597
9 597 739 410 580 *425 320 1,300 4,220 749 602 910 582
10 582 718 410 580 420 320 1,100 4,280 723 577 1,080 872
11 562 723 430 £90 410 310 1,030 4,010 *698 587 1,190 547
1z 542 723 440 600 400 310 1,010 3,480 672 5472 1,090 832
13 522 642 430 620 400 310 1,180 2,880 662 513 981 508
14 499 540 *420 660 390 310 1,510 2,370 652 494 882 490
15 485 480 420 700 380 310| *2,150 2,010 837 513 855 476
16 472 450 420 700 380 310 2,500 1,730 652 537 871 463
17 441 430 430 680 370 310 2,720 1,840 754 481 823 472
18 436 440 420 660 370 300 2,700 1,750 82 508 739 481
19 432 470 380 620 370 300 2,510 1,850 882 532 657 499
20 428 520 330 590 360 300| 2,220 2,210 915 485 607 508
21 424 540 340 560 360 300 1,890 2,440 877 472 622 508
22 415| 540 350 540 360 300 1,650 2,490 796 52z 672 499
23 504 530 350 520 360 300 1,480 2,360 723 672 713 480
24 780 52 350 510 360 300 1,360 2,080 877 557 698 537
25 981 500 350 500 360 300 1,240 1,790 877 5¢2 837 652
26 1,070 470 380 480 360 300 1,140 1,540 910 713 807 682
2 1,220 450 600 470 370 400 1,080 1,380 932 770 582 723
28 1,380 430 800 460 370 540 1,040 1,280 1,050 7€5 607 775
29 1,370 430 800 460 370 700 992 1,210 1,070 65 754 780
30 1,260 430 820 460 |-~~~ -—— 920( 1,070| 1,170| 1,140 577 802 692
31 1,170 | =-~---- 860 460|--—----- 860 |--——-——- 1,130 |--=--—] 557 910 |-----—-—-
Total| 22,850| 18,966| 14,620[ 18,770| 11,455 11,660 44,472 67,730| 25,758 20,139 22,997 | 18,537
Mean| 737 632 472 605 395 376 1,482 2,185 859 850 742 618
Cfsm 1.09 0.932 0.696 0,892 0.582 0.555 2.18 3.22 1.27 0,959 1.09 0,911
In. 1.25 1.04 0.80 1.03 0.63 0,64 2,44 3.72 1.41 1.10 1.26 1.02
Calendar year 1959: Max 2,180 Min 198 Mean 517 Cfsm 0,762 In. 10,35
Water year 1959-60: Max 4,280 Min 300 Mean 814 Cfsm 1,20 In. 16,34

Peak discharge (base, 1,500 cfs),--Apr. 8, about 2,000 cfs; Apr. 17 (6 to 10 p.m.) 2,750 cfs (4,60 ft);
May 10 {1 a.m.) 4,340 cfs (6.37 £t); May 22 (3:30 p.m,) 2,500 cfs (4,32 fbﬁ.

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov., 14 to Apr. 1O.
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725. Silver Lake at Portage, Wis.
Location.--Lat 43°33!, long 89°29', in sec.6, T.12 N., R.9 E., in southeast eni of lake at
outlet culvert on Silver Lake Street in Portage.
Drainage area.--1 sq mi, approximately.
Records available,--August 1936 to September 1960 (fragmentary).
Gage.--Staff gage.
Extremes.--Maximum elevation observed during year, 93.78 ft Sept. 26; minimum observed,
91.53 Oct. 5.
1936-60: Maximum elevation observed, that of Sept. 26, 1960; minimum observed, 90.42
ft Nov. 9, 1958.
Remarks.--Gage helghts have been reduced to elevations above datum assumed for this lake by

Public Service Commission of Wisconsin. Outlet flows intermittently. Lake covered by
ice Nov. 19 to about Apr. 11.

Elevatlon, in feet, water year October 1959 to September 1960
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Note.--Add 85.00 ft to obtaln elevatlon above datum assumed for this lake by Public Service Com-
mission of Wisconsin.
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730. Little Green Lake near Markesan, Wis.
Location.--Lat 43°44'10", lon% 88°58125", in sec.32, T.15 N., R.13 E., 20C ft north of lake
outlet and 2 miles north of Markesan.
Drainage area.--3.35 sq mi.
Records available.--August 1936 to September 1960 (fragmentary).

Gage .~-Staff gage. From Apr., 28, 1949, to Sept. 26, 1956, at site 0.5 mile north at same
datum.

Extremes.--ngimum elevation cbserved during year, 97.36 ft July 23, 24; winimum cobserved,

5.20 £t Oct. .

1936-60: Meximum elevation observed, that of July 23, 24, 1960; mirimum observed,
94,02 ft Dec., 25-31, 1958,

Remarks.--Gage heights have been reduced to elevatlions above datum assumec for this lake
Yy Public Service Commission of Wisconsin. Outlet flows intermittently. Lake ice
covered Nov. 15 to about Apr. 15.

Revisions.--WSP 1437: Drainage area.

Elevation, in feet, water year October 1959 to September 1960

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 5.24| 5.47| 5.44 5.60 - 6.30 6.30 | 7.00 8,12
2 5.22 5.48 5.44 5.60 - €.28 6.30 6.90 6.10
3 5.22 5.48 5.46 - - 6.28 6.28 6.94 6.10
4 5.20 5.52 5.46 - - 6.26 6.28 6.90 6.06
5 5.20 5.52 5.46 - - 8.30 6.26 6.80 6.04
6 5.30 5.52 5.46 - - 6.30 6.76 6.74 6.00
7 5.34 5.52 5.46 - - 6.28 6.26 6.70 5.48
8 5.34 5.50 5.46 - - 6,26 6.04 6.68 5.46
9 5.34 5.48 5.48 - - 6.26 6.24 6.68 5.42

1o 5.34 5.48 5.48 - - 6.26 6.20 6.66 5.40

11 5.32 5.48 5.48 5.61 6.34 6.26 6,18 6.60 5.40

12 5.30 5.48 5.50 - 6.32 6.26 6.36 6.50 5.40

13 8.29 5.48 5.50 - 6,30 6.26 6.36 6.50 5.60

14 5.28 5.48 5.50 - 6.30 6.24 6.34 6.48 5.80

15 5.28 5.48 5.50 - 6.30 6.24 6.32 6.40 5.80

16 5.27 5.48 5.48 - 6.30 6.30 6.30 6.36 5.76

17 5.27 5.47 5.48 - 6.30 6.30 6.38 6.30 5.78

18 5.26 5.47 5.48 - 6.28 6.30 6.54 6.32 5.80

19 5.25 5.48 5.48 - 6.28 6.30 6.52 6,42 5.92

20 5.24 5.48 5.48 - 6.34 6.28 8.50 8.42 5.80

21 5.22 5.46 5.48 - 6,34 6.26 6.48 6.36 5.98

22 5.22 5.44 5.48 - 6.34 6.26 8.46 6.34 5.98

23 5.26 5.44 5.48 - 6.34 6.26 7.36 6.30 5.96

24 5.30 5.48 - 6.32 6.26 7.36 6.24 5.96

25 5.50 5.48 - 6.32 7.32 6.20 6.00

26 5.50 5.48 - 6.30 7.32 6.18. 5.98

27 5.48 5.50 - 6.30 7.30 6.16

28 5.48 5.58 - 6.28 7.30 6.16

29 5.48 5.60 - 6.28 7.28 6.14

30 5.47 5.60 - 6.30 7.28 6.14

31 5047 5.60 - I 6.30 7.06)] §.12)—————c

Note.--Add 90.00 ft to obtain elevation above datum assumed for this lake by the Public Service

Commlssion of Wisconsin,
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735. Fox River at Berlin, Wis.

Location,--Lat 43°57'15", long 88°57'10", in NE% sec.16, T.17 N., R.13 E., on left bank
0.3 mile downstream from government lock, 1 mile south of Huron Street Bridge in Berlin,
2.5 miles upstream from Barnes Creek, and at mile 89.0.

Drainage area.--1,430 sq mi, approximately.

Records available.--January 1898 to September 1960.

Gage.--Water-stage recorder.
by Corps of Engineers).
at same datum.

Average discharge.--62 years, 1,096 cfs.

Extremes.--Maximum discharge during year, 4,100 cfs May 10, 11 (gage height, 13.60 ft);
minimum, 522 cfs Oct. 21 (gage height, 7.31 ft).
1898-1960: Maximumdischarge observed, 6,900 cfs Mar. 17, 18, 1946 (gage height,
15.5 ft); minimum observed, 248 cfs Sept. 16, 1948 (gage height, 6.1 ft%.

Datum of gage 1s 744.52 ft above mean tide at New York City
Prior to Oct. 27, 1954, staff gage at site 0.3 mile upstream

Remarks.--Records good except those for periods of ice effect or shifting-control, which
are falr. About 20 cfs diverted into basin from the Wisconsin River at Portage Canal
throughout most of the year.

Revisions (water years).--WSP 1337:

Rating tables, water year 1959-60, except perlods of ice effect or shifting
control {gage height, in feet, and discharge, in cublc feet per second)

1910,

Oct. 1 to Sept. 15 Sept. 16-30
7.0 440 8.0 1,190 8.4 740
7.5 580 11.0 2,300 9.0 985
8.0 760 13.8 4,100 10,0 1,470
11.0 2,080
Discharge, in cublc feet per second, water year October 1959 to September 13960
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 633 2,080 1,350 2,200 1,050 560 3,000 490 2,450 1,200 1,840 1,350
2 630| 2,070| 1,350| 2.150| 1,050 560| 3,200 Z,5%0| 2.370| 1,180 1.850| 1,310
3 654 2,020 1,320 2,050 1,020 550 3,230 2,560] 2,290 1,160 1,840| 1,250
4 640 1,980 1,300 1,900 1,000 550 3,120 2,560 2,220 1,120 1,770 1,180
5 651 1,990 1,250 1,800 990 550 2,980 2,570 2,140 1,080 1,720 1,120
6 644| 1,990 1,200| 1,700 970 550| 2,900| 2,670| 2,030| 1,060| 1,640 1,080
7 647 1,990 1,150 1,650 960 540 2,820 3,170 1,940 1,030 1,630 1,030
8 717 2,000 1,130 1,600 950 540 2,740 3,680 1,840 1,010 1,570 992
g 812 2,020 1,120 1,550 940 540 2,650 4,010 1,680 976 1,560 952
10 820 2,040 1,100 1,550 920 540 2,570 4,100 1,480 936 1,560 884
11 788 2,050 1,080 *1,530 900 540 2,520 *4,040 1,350 *900 1,590 8866
1z 800 2,040 1,050 1,550 880 540 2,440 3,930 1,200 880 1,590 820
13 740 2,020 1,050 1,600 860 540 2,380 3,800 1,090 980 1,540 792
14 733 1,960 1,010 1,650 840 540 2,320 3,680 1,020 920 1,520 772
15 729 1,870 1,130 1,700 820 540 2,240 3,580 980 880 1,460 772
186 721 1,850 1,170 1,700 800 540 2,190 3,480 1,000 900 1,420 744
17 683 1,800 1,160 1,650 770 540 2,260 3,440, 1,020 800 1,400 *764
18 676 1,800 1,100 1,800 740 550 2,320 3,360 1,100 968 1,350 804
19 840 1,780 1,040 1,550 720 560 2,370 3,280 1,100 1,000 1,340 976
20 *647 1,760 1,000 1,500 700 570 2,430 3,290 1,040 980 1,380 1,080
21 540 1,740 1,000 1,450 680 570 2,490 3,250 1,000 968 1,490 1,100
22 574 1,700 1,000 1,400 870 560 2,520 3,180 1,000 1,040 1,510 1,260
23 792 1,650 1,000 1,350 650 560 2,520 3,100 1,010 1,440 1,530 1,360
24 1,260/ 1,600| 1,000{ 1,350 630 se0| 2,530 3,000| 1,050] 1,520 1,520| 1,510
25 1,460 1,500 1,050 1,300 610 550 2,540 2,910 1,050 1,480 1,470 1,620
26 1,710 1,400 1,150 1,250 600 560 2,510 2,830 1,080 1,530 1,440 1,710
27 1,750 1,350 1,600 1,200 2,770 1,080 1,600 1,390
28 1,850 1,350 1,920 1,200 2,700 1,080 1,650 1,360
29 1,930 1,150 2,640{ 1,180 1,730( 1,370
30 2,010 1,100 2,610 1,200{ 1,830 1,370
31 2,060 1,100 2,530 1,850 1,360
Totall 29,941 54,100f 39,280| 48,030| 23,454| 22,120| 77,330| 97,750| 42,050| 36,698 47,380 35,588
Mean 866 1,803 1,267 1,549 809 714 2,578 3,153 1,402 1,184 1,528 1,186
Cfsm 0.676 1l.26] 0.886 1.08 0.566 0.499 1.80 2.20| 0.980| 0.828 1.07| 0.829
In. 0.78 1.41 1.02 1.25 0.81 0.58 2.01 2.5¢ 1.08 0.95 1.23 0.93
Calendar year 1959: Max 3,660 Min 300 Mean 983 Cfsm 0.694 In. 9.43
Water year 1959-60: Max 4,100 Min 540 Mean 1,513 Cfsm 1.06 In. 14.40

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 17 to Dec. 13, Dec. 20-27, Dec. 30 to Apr. 2.
Shifting-control method used July 23 to Sept. 15.
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755, Wolf River above West Branch Wolf River, Wis.

Location.--Lat 44°56'10", long 88°39'15", in EX sec.3, T.28 N., R.15 E., near center of
“span on downstream side of highway bridge, half a mile upstream from West Branch Wolf
River, 4 miles north of Keshena, and at mile 140.1.

Drainage area.--633 sq mi.

Records avallable.--October 1927 to September 1960. Prior to April 1928 monthly discharge
only, published in WSP 1307.

Gage,--Wire-welght gage read once daily. Datum of gage 1s 856.57 ft above mean sea level
[levels by Wisconsin Power andTdght Co,). Prior to Sept. 21, 1956, chain gage at same
site and datum.

Average discharge.--33 years, 565 cfs.

Extremes.--Maximum discharge during year, 3,120 cfs May 8 (gage height, 6.60 ft, from
graph based on gage readings); minimum daily, 370 cfs Mar, 22-26.
3%927—60: Maximum discharge, that of May 8, 1960; minimum observed, 199 cfs Feb. 20,
1936,

Remarks.--Records good except those for periods of 1ce effect or no gage-reight record,
which are fair.

Revisions awater years).--WSP 1337: 1929-30(M), 1931, 1934-35(M), 1939(M), 1941(M),
944-50{M].

Rating table, water year 1959-60, except perilod of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shii‘ting‘contrcl method used June 16-20)

2.1 421 4.0 1,340
2.5 564 5.0 2,000
3.0 788 6.5 3,050
Discharge, in cublc feet per second, water year October 1959 to Septembzr 1960
Day Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 1,720 1,210 560 770 520 410 850 1,520 1,200 820 a540 521
2 al, 650 1,160 570 740 510 410 880 1;450 1,160 754 a530 548
3 al,550 1,110 580 720 500 410 900 1,460 1,120 698 a5zo 552
4 al,450 1,100 580 700 500 400 940 1,460( 1,060 6636 *510 572
5 1,350 1,070 560 670 500 400 960| 1,530 996 652 a500 576
6 1,280 990 550 650 510 400 920 1,890 948 639 a450 631
7 1,230 a950 530 630 500 400 880 2,710 928 635 a640 618
8 1,170 892 510 630 *489 390 850 2,990 918 550 a840 564
9 1,210 1,060 500 630 490 390 840 2,720 867 533 808 544
10 1,150 948 500 640 490 390 860| 2,520 842 525 783 521
11 1,090 954 *510 650 480 390 920| 2,360 817 518 a840 544
12 1,040 842 520 660 470 380 *984 2,230 778 503 a820 702
13 985 648 520 680 470 380 1,300| 2,070 754 474 a780 740
14 933 640 520 700 460 380 1,690 1,940 754 518 aB800 721
15 907 640 510 710 480 380 1,740 1,780 680 541 822 618
186 887 630 500 680 460 380( 1,780 1,780 788 529 721 702
17 862 620 500 660 460 3801 al,720| 1,800 *979 529 ab20 774
18 847 620 470 640 480 390 1,670 1,970 1,100 521 a540 657
19 812 620 450 630 450 390 1,520| *2,130 1,030 525 a540 580
20 764 640 400 620 450 380 al,450 2,260 954 537 a560 618
21 702 640 390 600 450 380 1,350| 2,150 902 544 a660 648
22 750 640 380 600 440 370 1,290 2,030 822 644 a680 580
23 887 640 380 590 440 370| 1,250| al,950 837 631 a640 712
24 al,l30 640 380 580 430 370 1,180| al,800 948 622 a600 8l2
25 1,370 620 400 580 420 370 1,170| al,650(| al,060 a6’0 aB70 933
26 1,460 600 500 580 420 370 1,150 1,530| al,020 a700 a570 837
27 1,390 580 780 570 420 380 1,130 1,490 a950 a640 a580 778
28 1,340 560 820 560 410 410 1,110 1,430| al,060 537 a600 754
29 1,300 550 8§20 550 10 450| 1,090{ al,360| al, 100 576 a720 657
30 1,270 550 810 640 1,340] al,300| al,000 568 a900 726
31 1,230~------ 790 820 [-------- 1,240(-=------ a560 a750 |--=-=---
Total 35,716] 23,364 16,790 19,690| 13,469 12,760| 35,714 58,500| 28,372| 18,409 20,434 | 19,740
Mean. 1,150 779 542 635 464 412 1,190 1,890 946 574 659 658
Cfsm 1.82 1.23f 0.856 1.00| 0.733| 0.651 1.88 2,99 1.48( 0.938 1.04 1.04
In. 2,10 1.37 0.99 1.16 0.79 0.75 2.10 3.44 1.67 1.08 1.20 1.16
Calendar year 1959: Max 1,750 Min 246 Mean 596 Cfsm 0,942 In, 12.78
Water year 1859-60: Max 2,990 Min 370 Mean 828 Cfsm 1.31 In, 17.81

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of record at Keshena Falls.

Note.--Stage-discharge relation affected by ice Nov., 14 to Apr. 13 (no gage-height record Nov. 14
to Dec. 10, Dec. 16-23, Mar. 23-25; dlscharge estimated on basls of 3 discharge measurements,
weather records, and records for station at Keshena Falls).
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770. Wolf River at Keshena Falls, Wis.

Location.--Iat 44°53130", long 88°39'20", in E} sec.22, T.28 N., R.15 E., on right bank
500 It downstream from Keshena Falls, 1.7 miles upstream from Keshena, 3.1 miles down-
stream from West Branch Wolf River, and at mile 136.4,

Drainage area.--812 sq mi.

Records availlable.--May 1907 to March 1909, October 1910 to September 1960. Monthly dis-
gﬁazgeiinllfgzgi'or some periods, published in WSP 1307. Published as "at Keshena" prior
o Apr .

Gage.--Water-stage recorder. Datum of gage 1s 820.0 ft above mean sea level (levels b{
isconsin Power and Light Co.). Prior to March 1909, staff gage and February 1911 to
?arch 1928, chain gage, at bridge in Keshena 1.7 miles downstream at datum 4.03 ft
ower,

Average discharge.--51 years (1907-8, 1910-60), 757 cfs.

Extremes.--Maximum discharge during year, 4,830 cfs May 7 (gage height, 9.67 ft), from
Tating curve extended above 2,500 cfs, instantaneous peak caused when earthfill wall
near powerplant was dynamlted to relleve pressure on dam; maximum discharge after flow
stabllized, 4,430 cfs May 8 (gage helght, 9.36 ft), from rating curve exterded above
2,500 cfs; minimum daily, 470 cfs Mar. 25; minimum gage helght, 5.57 ft Aug. 6.

1907-9, 1910-60: Maxlimum discharge observed, that of May 7, 1960; maxinum gage
helght, 13.83 ft Nov. 17, 1943 (backwater from ice); minimum discharge, 91 cfs Dec. 22,
1939 (gage height, 4.67 ft), result of ice storage.

Remarks.--Records good except those for period of ilce effect, which are falr. Diurnal
TTuctuation caused by powerplant upstream.
Revisions lwater Eearsg.--wsl’ 664: Drainage area (aite at Keshens). WSP 1337: 1914-15(M),
=] s 5 23(M), 1926(M), 1928(M), 1933.
Rating table, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second
(Shifting-control method used May 28 to July 5)
5.4 431 8.0 2,800
6.0 842 g.0 4,000
7.0 1,740 10.0 5,260
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,920 1,400 720 1,000 680 550 | 1,180 1,910 1,360 1,040 677 1,140
2 1,800| 1,350 740 940 640 560 1,200 1,880 1,340 956 684 1,070
3 1,690 1,310 750 g20 640 560 1,200 1,820 1,280 928 642 1,030
4 1,600 1,260 750 880 660 550 1,150| 1,770| 1,230 851 *621 946
5 1,520| 1,250 730 840 680 540{ 1,100( 1,760 1,180 760 608 goz
6 1,3%0]| 1,180 720 810 680 530 1,080 2,270 1,140 737 543 826
7 1,360 99 700 790 690 520 | 1,080 3,940 1,110 714 84z 785
8 1,340 1,060 660 790 *710 520 1,050 4,240 1,070 691 1,160 760
s 1,340 1160 630 800 80 520| 1.050| 3.600| 1,050 670 | 1,240 793
10 1,320| 1,130 *614 800 660 520 1,080 3,230( 1,020 649 1,210 868
11 1,260| 1,140 620 830 640 s20| 1,120 2,860| 1,010 642 | 1,100 876
12 1,200 992 660 860 620 520 | *1,1%0( 2,720 992 588 | 1,040 876
13 1,160 920 660 900 600 510 1,500 2,490 965 582 956 868
14 1,100 880 670 940 580 510 2,260| 2,230 928 649 1,060 834
15 1,060 860 670 940 570 500| 2,370| 2,050 894 699 | 1,040 785
16 1,030 820 660 920 590 500 | 2,250 1,950 983 656 851 737
17 1,000 800 650 900 610 490 | 2,270 2,020 *¥1,250 642 730 752
18 965 800 620 870 610 490| 2,140 2,250 1,420 677 677 752
19 919 820 600 850 600 500 | 1,890 *2,450| 1,350 663 691 752
20 894 840 520 820 580 490 1,740| 2,620 1,240 677 859 745
21 868 860 510 800 580 480 1,850( 2,570| 1,160 722 | 1,090 722
22 834 860 520 800 560 480 1,580 2,380{ 1,110 776 { 1,160 707
23 992 860 520 790 560 480 | 1,490| 2,160| 1,060 goz | 1,000 707
24 1,350 840 510 790 560 480 1,420 1,960 1,270 859 851 776
25 1,790 800 540 780 560 470| 1,3%0| 1,780 1,380 809 793 | 1,180
26 1,940 740 640 780 540 480 1,370 1,680( 1,320 1,060 752 1,330
27 1,810 700 900 770 540 490| 1,350| 1.630| 1,150 502 730 | 1,220
28 1,650 690| 1,100 770 550 510{ 1,310( 1,580} 1,380 793 745 | 1,100
29 1,540 B90| 1,090 760 550 540( 1,290 1,520 1,400 760 1,380 983
30 1,440 700| 1,080 730 |- -~ =~~~ 720| 1,540 1,480| 1,290 801 | 1,420 919
31 1,420 f--~---- 1,060 700 F-~==-=~ 1,100 [—-------| 1,420 |-------- 730 | 1,270 j-------~
Total 41,502| 28,704 21,814 25,870 17,730 | 16,630 | 44,270| 70,230 | 35,372 23,585 | 28,422 | 26,741
Mean| 1,339 957 70 835 61 536 1,476 2,265( 1,179 761 917 891
cfsm 1.65 1.18]| 0.887 1.03( 0.752 0.660 1.82 2.79 1.45| 0.937 1.13 1.10
In. 1.90 1.31 1.00 1.18 0.81 0.76 2.03 3.22 1.62 1.08 1.30 1.22
Calendar year 1959: Max 1,970 Min 293 Mean 723 Cfsm 0.850 In. 12.06
Water year 1959-60: Max 4,240 Min 470 Mean 1,041 Cfsm 1.28 In., 17.43%
Peak discharge (base, 1,500 cfs).--Oct. 26 (7 a.m.) 1,980 cfs (7.24 ft); Apr. 15 (3 to 6 a.m.) 2,420
cfs (7.65 £t); May 7 t:ﬁ p.m.) 4,830 cfs (S9.87 f£t); May 20 (2 a.m, to 2 p.m.) 2,660 cfs (7.87 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 13 to Apr. 13.
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785. Embarrass River near Embarrass, Wis.

Location.--Lat 44°43130", long 88°44'10", SWi sec.18, T.26 N., R.15 E., on left bank
10 ft downstream from highway bridge, 1% miles downstream from Mill Creek, and 4 miles

northwest of Embarrass.

Drainage area.--395 sq mi.
Records available.--June 1919 to September 1960.

Gage.--Water-stage recorder. Altitude of gage 1s 800 ft (from survey level line in
vieinity). Prior to Aug. 23, 1938, chain gage on downstream side of bridge at same

datum.

Average discharge.--41 years, 283 cfs.

Extremes.--Maximum discharge during years 4,890 cfs May 7 (gage height, 9.72 ft); minimum,

106 cfs Oct. 23 (gage height, 2.83 ft
graph based on gage readings

from rating curve extended above 2,800 cfs; minimum

1919-60: Maximum dischar§e, 6,920 cfs Apr. 10, 1922 (gage helight, 11.6 ft, from
7,

observed, 23 cfs Aug. 3, 6, 1931.

Remarks.--Records good except those for periods of ice effect, which are fair,

diurnal fluctuation caused by powerplants above station.

Revisions (water years).--WSP 1337: 1920-26(M), 1928, 1929-30(M), 1933-34, 1936-37,
1838(M), 1940.

Rating table, water year 1959-60, except perlods of ilce effect (gage

height, in feet, and discharge, in cublc feet per second)

Slight

2.8 108 6.0 1,710
3.0 158 7.0 2,420
3.5 345 8.0 3,240
4.0 585 9.1 4,260
5.0 1,110
Discharge, 1n cublc feet per second, water year October 1952 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 615 474 180 800 210 140 760 1,120 404 4939 153 as00
2 469 474 177 660 210 *157 793 1,220 435 386 153 a500
3 358 426 174 560 200 150 830 1,110 469 286 167 a600
4 282 394 174 500 190 130 824 *¥978 455 265 145 a450
5 261 390 174 450 190 150 747 903 376 257 142 5_68
8 257 386 180 400 190 150 712 1,540 341 246 145 a300
7 246 336 180 380 190 130 742 3,920 306 217 200 az40
8 235 302 180 360 180 150 727 4,180 294 210 261 az00
9 203 350 190 340 180 150 671 3,050 269 186 306 a2lo
10 186 336 180 330 170 130 565 2,160 261 177 311 231
11 261 332 161 320 170 150 529 1,640 250 161 341 192
12 246 324 158 340 170 150 620 1,270 242 *142 298 183
13 235 286 170 *369 160 140 850 1,000 242 150 242 137
14 217 290 164 400 170 120 1,110 824 224 164 217 148
15 137 290 174 380 150 150 1,220 717 228 187 203! *174
16 224 231 183 360 160 140 1,200 625 261 158 189 164
17 137 230 186 340 140 130 1,200 671 372 170 180 132
18 186 220 192 320 140 140 1,140 830 460 210 155 177
19 137 220 180 300 160 130 1,020 945 440 315 132 220
20 158 242 1s0 280 140 120 856 1,020 368 230 336 242
21 *150 224 170 140 712 861 298 196 435 239
22 183 224 150 120 590 747 246 210, 399 217
23 140 206 200 130 585 645 254 217 302 206
24 412 210 190 120 560 539 324 200 242 220
25 918 220 180 110 514 469 422 203 196 524
26 1,160 250 170 130 474 435 417 232 174 819
27 1,140 220 180 250 440 399 354 231 174 742
28 989 200 800 400 426 354 372 276 203 580
29 798 190 1,320 560 417 368 544 177 605 440
30 620 180 1,250 700 615 390 590 161| al,000 350
31 484 1,000 o] E— 412|-——- pat 155 800 e —mmmm
Total] 12,044 8,857 9,147| 10,889 4,880 6,207) 22,449] 35,342} 10,518 6,854 8,806 9,805
Mean| 389 289 285 345 168 200 748 1,140 351 221 284 327
Cfsm 0.985| 0.732 0.747 0.873 0.425 0.506 1.89 2.89 0.889 0.559 0.719 0.828
In. 1.13 0.82 0.86 1.01 0.46| 0.58 2.11 3.33 0.99 0.85 0.83 0.92
Calendar year 1959: Max 1,610 Min 36 Mean 248 Cfsm 0.628 1In. 8.51
Water year 1959~80: Max 4,180 Min 110 Mean 397 Cfsm 1.01 In. 13.69
Peak discharge (base, 1,100 c¢fs).--Oct. 25 (12 p,m.) 1,240 cfs (5,24 ft); Dec, 28 (3 p.m.) 1,570 cfs

(5.78 ft); Apr. 16 (1
5.00 ft).

a.m.) 1,260 cfs (5.26 ft); May 1

(11 p.m.) 1,300 cfs (5.34 ft); May 7 (8:30
.m.) 4,890 cfs (9.72 f£t); May 19 (8 p.m.) 1,110 cfs (5.00 ft); Aug. 30 (time unknown) 1,110 cfs

* Discharge measurement made on this day.

a No gage-helght record; dlscharge estimated on basls of recorded range 1n stage and records for

statlons on nearby streams.

Note.--Stage-discharge relation affected by 1ce Nov. 17-19, 25-27, 29, 30, Dec. 6-10, 13, 19-28,

Dec. 31 to Apr. 1.
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790. Wolf River at New London, Wis.

in SEX sec.12, T.22 N., R.14 E., on right bank

-- 44°23130", long 88°44125"
Looa oy e tsomn from e : New London, 0.2 mile downstream from

100 ft downstream from Pearl Street Bridge in
Embarrass River, and at mlle 56.3.

Drainage area.--2,240 sq ml, approximately.

Records avallable.--March 1896 to September 1960. Prior to October 1913 monthly discharge

only, pubiished in WSP 1307.

Gage.--Water-stage recorder, Datum of gage 1s 749.37 ft above mean sea level (levels by
orps of Engiﬁeers). Prior to Oct. 4, 1951, staff gage at same site and datum.

Average discharge.--64 years, 1,706 cfs.

Extremes.--Maximum discharge during year, 13,300 cfs May 12 (gage height, 10.£2 ft); min-
Tmum daily, 820 cfs Mar. 24, 25.
1896-1%630: Maximum dally discharge, 15,500 cfs Apr. 13, 1922; minimum daily,

150 efs Mar. 1, 1900.
Maximumrstage known, 11.6 £t Apr. 16, 1888, from information by Corps of Engineers.

Remarks.--Records good except those for period of 1ice effect, which are fair.

Revisions (water years).--WSP 1114: 1943(M). WSP 1337: 1931.

Rating table, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second
~(Shifting-control method used June 15 to Sept. 30)

1.0 775 8.0 5,640
3.0 1,560 2.0 7,840
5.0 2,500 10.0 11,200
7.0 4,210 11.0 15,200
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug.
1 2,330 3,660| 1,700 3,400} 1,400 *#930 | 4,200 | 4,270| 4,330( 2,510} 1,400
2 2,360 | 3.690| 1.,700| 3.500| I,300 920 | 4.600| Z'EBo| 42T20| 2.540| 1,360
3 2,380 3,650 1,700 | 3,500} 1,300 920 | 4,800 | 4,630 3,940| 2,540 1,280
4 2,360 3,570| 1,600} 3,300} 1,300 920 | 5,000| 4,710 3,800 | 2,480 1,280
5 2,330 3,540 1,600 3,000 1,300 900 | 5,000 | *4,850 3,640| 2,400| 1,230
6 2,300 3,490 1,600| 2,800| 1,200 890 | 5,030 | 5,560 3,480 2,320 1,190
7 2,320 3,380 1,600 | 2,600 1,200 880 | 4,960 7,290 3,290 2,220 B
8 2,330 3,290| 1,600| 2,400| 1,200 880 | 5,000| 9,200 3,120 2,020 1,220
9 2,310 3,180| 1,500 2,200} 1,200 870 4,910} 10,800| 2,840| 1,790 1,320
10 2,300 3,120| 1,500| 2,100! 1,150 870 | 4,670 12,200 2,780| 1,600 1,480
11 2,320 3,080 1,400| 2,000| 1,150 870 | 4,480 13,000 2,650 1,500 1,620
12 2,210 2,980| 1,400 | *1,930 1,150 870 | 4,230 B 2,480 | *1,400 1,710
13 2,140| 2,860 1,400 2, 1,100 860 | 4,040 12,200| 2,340 1,350 | 1,760
14 2,080| 2,720| 1,400 2,100| 1,100 860 3,960 | 10,900 2,220| 1,310| 1,780
15 2,000 2,570| 1,400 2,100 1,100 850 | 3,890 9,580| 2,080 1,240| 1,760
16 1,920 | 2,440 1,406 2,100 1,100 840 3,910 8,500 2,000 1,220| 1,700
17 1,830 2,290| 1,400] 2,100 1,050 840 4,100 7,920 2,020 1,210| 1,660
18 1,760| 2,170| 1,400| 2,100] 1,050 840 | 4,440 7,340 2,090 1,240 | 1,620
19 1,640 2,070 1,300} 2,000 1,050 840 | 4,880 7,020 ( 2,200 1,360 | 1,510
20 1,580| 2,000( 1,300 1,900 1,000 B840 | 5,340 6,890| 2,240 1,490 1,420
gé *1,500| 2,000| 1,200 1,900 1,000 840 | 5,640 6,770 2,220 1,530 1,460
1,460 2,000 1,150 1,800 1,000 830 | 5,710| 6,800| 2,210( 1,490 1,680
23 | Ti576| 1,900| T;150| 1,700| '980| 830| 5,610| 6,840| 2,120| 1,480| 1,790
24 2,020 1,900 1,150 1,700 980 820| 5,440| 6,820 2,210 1,480 1,860
25 2,610 1,900 1,150 1,600 960 820 | 5,250 6,640| 2,270 1,450 1,880
26 2,960 1,800| 1,200 1,600 960 840 | 4,920| 6,370 2,290 1,550 1,880
27 3,120 1,800 1,300 1,500 940 940 | 4,590| 6,010| 2,290| 1,640 1,820
28 3,230 1,800 2,400| 1,500 940 1,400 4,280 5,640| 2,340| 1,730( 1,710
29 3,330 1,700 3,000 1,400 940 2,000| 4,040 5,260( 2,370 1,730 1,770
30 3,440 T,700 3,200| I,400------- 3,000 4,070| 4,940| 2,450 1,610| 1,960
31 3,540 ------- 3,300 1,400 f-~-=-~~ 3,800 [--------| 4,620 [-------- 1,540 2,090
Totall 71,580| 78,260| 50,100| 66,630( 32,100| 33,610|140,990|231,020| 80,530| 52,970| 49,390| 57,030
Mean| 2,309 2,609 1,616| 2,149| 1,107| 1,084] 4,700| 7,452 2,684 1,709| 1,593] 1,901
Cfsm 1.03 1.16 0,721 0.959] 0,494 0.484 2.10 3.33 1,20/ 0.763| 0.711] 0.849
In. 1.19 1.30 0.83 1.11 0.53 0.56 2,34 3,84 1.34 0.88 0.82 0,95
Calendar year 1959: Max 7,790 Min 500 Mean 1,652 Cfsm 0,738 In. 10.01
Water year 1959-80: Max 13,000 Min 820 Mean 2,580 Ccfsm 1.15 1In, 15,€9

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by
to Dec. 5).

ice Nov. 20 to Apr. 5 (no gage-height record Nov. 30
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800. Little Wolf River at Royalton, Wis.

Location.--Lat 44°24145", long 88°51'55", in Nwl sec.l, T.22 N., R.13 E., on right bank
50 £t upstream from highway bridge in Royalton and 6 miles upstream from mouth.

Drainage area.--485 sq mi.
Records avallable.--January 1914 to September 1960.

Gage .--Water-stage recorder. Datum of gage is 774.00 ft above mean sea level, datum of
1929. Prior to Aug. 20, 1915, chain gage at highway bridge at datum 0.75 ft lower,
Aug. 20, 1915, to Apr. 23, 1934, staff gage at present site and datum.

Average discharge.--46 years, 398 cfs.

Extremes.--Maximum discharge during year, about 4,260 cfs May 8 (gage height, 5.82 ft);
minimum, 96 cfs Oct. 21 (gage height, 0.93 ft).

1914-60: Maximum discharge, 6,950 cfs Mar. 30, 1943 (gage height, 8.00 ft), from
rating curve extended above 3,500 cfs; maximum gage height, 11.95 ft Mar. 28, 1950
(backwater from ice); minimum discharge, 52 cfs Nov. 26, 1958 (gage height, 0.75 ft),
result of freezeup.

Remarks.--Records good except those for periods of ice effect, which are pror. Frequent
fluctuation caused by powerplant 6 miles above station.

Revisions (water years).--WSP 1337: 1914-16(M), 1918-19(M), 1921-25(M), 1927(M), 1928-37,
1 M, 1 , I -46(M), 1948(M), 1950(M). WSP 1507: 1943.

Rating table, water year 1953-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.0 110 2.5 930
1.2 167 3.0 1,300
1.4 246 4.0 2,230
1.6 350 5.0 3,300
1.8 466 5.7 4,120
2.0 591
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 407 670 333 800, 250 *210| 1,200 1,140 407 419 151 454
2 361 419 261 680 180 190 1,000 1,330 396 419 203 413
3 306 437 230 560 210 150 860 1,310 442 378 216 396
4 295 442 181 460 200 140 771 1,120 437 3C0 207 364
5 224 546 258 400 210 190 853| *1,030 431 2¢5{ 251 373
6 285 515 261 370 210 150 723 1,850 361 2¢5 192 350
7 280 448 260 340 210 130 791 3,810 317 220 270 275
8 280 350 250 310 216 150 757 4,080 334 281 203 233
9 212 546 210 340 275 170 604 3,280 361 26 280 280
10 300 442 250 400 200 130 515 2,570 295 156 237 242
11 266 378 196 339 190 230 484 1,890 295 224 261 220
iz 251 454 266 540 170 170 466 1,440 290 *220 256 192
13 251 419 207 680 180 160 757 1,180 290 229 224 196
14 251 339 251 620 170 150 791 972 295 233 233 216
15 237 300 203 560 180 180 846 791 229 212 192 *216
16 192 250 256 800 170 230 979 730 384 216 233 216
17 251 180 180 560 150 110 1,090 611 460 212 192 220
18 237 280 220 431 157 160 1,310 716 503 251 174 266
19 178 240 182 413 212 150 1,200 697 515 390 207 425
20 *261] 220 229 401 185 140 1,060 805 384 546 233 334
21 112 300 139 295 132 130 867 881 361 425 212 322
2z 242 270 180 230 242 190 723 867 285 339 261 322
23 290 237 170 250 115 170 697 750 334 367 207 306
24 565 290 180 240 150 150 877 611 521 233 196 466
25 1,090 334 164 216 160 140 527 490 466 212 207 670
26 1,100 270 250 250 170] 200 503 460 437 373 171 860
27 1,170 220 390 260, 160] 260 553 460, 390 317 2l2 888
28 979 170 1,950 203) 150 500 540 466 384 295 224 750
29 819 128 1,300 230 150 700 472 454 419 224 448 650
30 730 212 1,100 250)-————-— 1,200 737 460 572 196 472 472
3 578} ~--—--~ 900 230|----—---| 1,500|-------- 448[——— - — 242 <111 —
Total| 13,000| 10,306| 11,475 12,458] 5,354 8,430 23,353| 37,699 11,595 8,985 7,590| 11,587
Mean| 419 344 370 402 185 272 778 1,216 386 290 245 386
Cfam| 0.864 0.709 0.763] ©.829 0.381 0.56] 1.80] 2.5 0.796 0.598 0,505 0.796
In. 1.00 0.79 0.88 0.96 0.41 0.65 1.79 2.89 0.89 0.69 0.58 0.89
Calendar year 1959: Max 2,600 Min 55 Mean 309 Cfsm 0,637 In, 8.66
Water year 1959-60: Max 4,080 Min 110 Mean 442 Cfem 0.911 In. 12.42

Peak discharge (base, 1,600 cfs).--Dec, 28 (9:30 a.m.) 2,750 cfe (4.50 ft); Mar. 31 (2 p.m.) about
2,500 cfs; May 8 (3 a.m.) 4,260 cfs (5.82 ft).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16-22, 27, 28, Dee. 3, 7-l0, 17, 18, 22-24,
26, Dec. 29 to Jan, 10, Jan. 12-17, 22-24, 26, 27, Jan. 29 to Feb., 7, Feb. 10-17, Feb. 24 to Apr, 3.
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810. Waupaca River near Waupaca, Wis.

Location.--Lat 44°19'50", long 88°59'45", on north line of sec¢.l, T.21 N., R.12 E., on
right bank 10 ft downstream from highway bridge, half a mile southeast of Waupaca,
;lﬁmiles upstream from Weyauwega Lake dam, and about 5 miles downstream from Crystal

ver.

Drainage area.--305 sq mi,

Recgrds avallable.--June 1916 to September 1960. Published as "near Weyauwega" June 1916
o October 7.

Gage.--Water-stage recorder. Altitude of gage 1s 780 ft (from survey level line along
rallroad). Prior to Oct. 19, 1917, chain gage at site 1 mile downstream at different
gait:um. Oct. 19, 1917, to Nov. 23, 1938, chain gage on bridge at present site and

atum.

Average discharge.--44 years, 238 cfs.

Extremes,--Maximum discharge during year, 1,180 cfs Dec. 28 (gage height, 4.04 ft); min-
um, 91 cfs Oct. 23 (gage height, 1.05 ft); minimum daily, 120 cfs Dec. 21-23,
Mar. 2-15, 23-25.
1916-60: Maximum discharge, 2,520 c¢fs Mar. 20,1948 (gage height, 6.90 ft); maxi-
mum gage height, 8.06 £t Mar., 28, 1950 (backwater from 1ce§; minimum discharge, 38 cfs
June 7, 1947; minimum daily, 50 cfs Jan. 22, 28, 1926.

Remarks.--Records good except those for periods of ice effect, which are fair., Congider-
able diurnal fluctuation caused by powerplants above station.

Revislons (water years),--WSP 1054: 1926(m). WSP 1084: 1919, 1922-24, 1938, 1940,
1 M), 1 M), 1945-46. WSP 1337: 1917-28(M), 1930, 1931-35(M), 1937-38(M),
1946, 1947(m), 1950(M). WSP 1507: 1949(M).

Rating table, water year 1959-60, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

1.1 108 3.0 760
1.5 202 3.4 920
2.0 367
Discharge, in cublc feet per second, water year October 1959 to September 1860
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 171 211 150 300 150 *123 367 371 222 197 157 216
2 157 202 160 237 150 120 296 335 222 189 164 272
3 159 199 166 220 150 120 317 331 211 192 174 293
4 157 202 169 200 150 120 303 314 208 186 171 219
S 157 202 186 190 150 120 256 *324 205 184 164 199
6 166 234 179 180 150 120 228 618 205 179 154 192
7 162 231 179 170 150 120 246 904 202 166 169 199
8 159 211 170 160 150 120 253 772 192 164 176 176
9 166 197 140 150 150 120 234 648 192 159 199 176
10 162 205 130 140 140 120 214 548 192 166 186 166
11 157 216 140 140 130 120 208 455 184|  *157 181 169
12 159 202 158 *301 140 120 219 394 184 166 184 169
13 164 189 174 500 140 120 228 338 186 169 166 169
14 152 199 164 540 150 120 253 314 186 162 184 166
15 152 200 166 460 150 120 250 296 186 159 178 162
16 150 190 le64 340 150 130 250 286 214 162 181 *171
17 152 170 164 280 150 130 363 276 237 169 166 166
18 143 160 166 230 140 130 360 272 234 272 169 197
19 147 160 150 200 140 130 320 273 2z2 286 169 214
20 *159 160 130 180 130 130 272 293 208 219 197 219
21 150 170 120 170 130 130 265 278 208 194 194 194
22 147 180 120 170 130 130 246 272 202 181 171 189
23 166 190 120 180 140 120 234 2583 208 176 184 205
24 286 200 130 1860 140 120 237 253 225 174 184 272
25 386 200 150 180 140 120 222 243 219 171 171 470
26 390 180 200 160 140 130 228 234 205 199 179 338
27 303 1860 600 160 140 200 237 231 205 192 174 296
28 272 150 892 150 130 560 211 219 202 179 176 253
29 243 150 832 150 130 636 214 231 216 189 250 256
30 222 150 505 852 320 214 199 166 259 240
31 [ R—— 353 668 | ooo Y I 159 231 |
Total| 5,953 5,670 7,228 6,838 4,130 5,919 7,851 11,002 6,181 5,663 5,660 6,623
Mean 192 189 233 221 142 191 262 355 206 183 183 221
Cfsm| 0.630 0,620 0.764 0.725 0.4656 0.626 0.859 1.16 0.675 0,600 0.600 0,725
In. 0.73 0.69 0.88 0.83 0.50 0.72 0.96 1.34 0.75 0.69 0.69 0.81
Calendar year 1959: Max 1,200 Min 102 Mean 180 Ccfsm 0,590 1In. 8.01
Water year 1959-60: Max 904 Min 120 Mean 215 Cfsm 0.705 In. 9.5¢

Peak discharge (base, 670 cfs).--Dec, 28 (3 a.m.) 1,180 cfs (4.04 ft); Mar. 31 (2 p.m.) 766 cfs
(3.04 £t); May 7 (4 a.m.) 980 cfs (3.55 ft).

* Discharge measurement made on thls day.
Note.--Stage-discharge relation affected by lce Nov. 15 to Dec. 2,Dec. 8-11, 19-27, Jan. 1, Jan. 3
to Mar. 28.
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825. Lake Winnebago at Oshkosh, Wis.

Location.--Lat 44°00'40", long 88°32t00", in sec.24, T.18 N., R.17 E., in mouth of the
Upper Fox River at Chicago and North Western Railway bridge, 0.2 mile downstream from
Maln Street Bridge in Oshkosh and 18 miles up the lake from Menasha Dar and outlet.

Drainage area.--6,030 sq mi, approximately, at lake outlet at Menasha Dam.

Records avallable.--October 1938 to September 1960 in reports of Geologlcel Surve%. Rec-
ords from to 1938 in files of Corps of Engineers. A report on For River by Corps
of Engineers, published as House Document No. 146, 67th Congress, 2d gsession, contalns
semi-monthly records of inflow to Lake Winnebago for the perlod 1896-1917.

Gage.--Staff gage read once daily. Datum of gage 1s 745.05 ft above mean tide at New York
City (levels by Corps of Engineers). Prior to 1882, lake levels were referred to
Deuchman gage at lake outlet of Menasha Dam. Datum of Deuchman gage, which is st11l in
existence, is 745.00 ft above mean tide at New York City.

Extremes.--Maximum gage helght observed during year, 4.32 ft May 17; minimum observed,
1.12 Mar. 28.
1857-1960: Maximum gage helght observed, 5.33 ft (Deuchman gage) Nov. 8, 1881; min-
imum observed, -2.00 ft (Deuchman gage) Nov. 28, 1891.

Remarks.--Lake elevations controlled by dams at Menasha and Neensh, which are operated in
the interest of navigation. Crests of both dams are at elevation 748.73 ft. Present
1imits of regulation are from 21L in. above the crest of Menasha Dam down to crest
during navigation season, plus additional 18 in. below crest during winter. Oshkosh
staff gage glves true level of lake, while Deuchman gage readings are affected by loss
of head in the channel between lake and dam.

Cooperation.--Records furnished by Corps of Englneers.

Gage helght, in feet, water year October 1959 to September 1960

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

1 2.20 2.79 2.86 2.90 2.20 1.69 1.58 3.40 3.45 3.29 3.20 3.10
2 2.24 2.72 2,92 2.90 2.16 1.87 1.68 3.50 3.48 3.29 3.31 3.10
3 2,12 2.74 2.90 2.88 2.13 1.66 1.68 3.42 3.30 3.25 3.28 3.08
4 2,15 2.80 2.92 2.96 2.10 1.66 1.81 3.48 3.22 3.32 3.23 3.07
s 2,40 2.88 2.90 2.98 2.02 1.66 1.91 3.42 3.18 3.28 3.20 3.05
6 2.44 2.93 2.91 2.98 2.10 1.66 2.00 3.48 3.12 3.28 3.21 3.03
7 2.46 2.90 2.90 3.00 2.09 1.64 2.08 3.72 3.18 3.25 3.21 3.00
8 2.48 2.90 2.90 3.00 2,06 1.62 2.20 3.85 3.14 3.27 3.22 2.99
9 2.50 2.98 2.90 2.90 2.00 1.59 2.27 3.90 3.14 3.25 3.25 2,98
10 2.50 3.00 2.90 2.87 1.88 1.87 2.35 4.02 3.12 3.23 3.27 2.98
11 2.48 3.01 2.90 2.85 1.96 1.56 2.40 4,08 3.15 3.20 3.24 2.98
12 2.40 3.06 2.84 2.84 1.92 1.585 2.48 4.04 3.17 3.18 3.23 2.98
13 2.40 3.03 2.85 2.82 1.90 1.50 2.52 4,10 35.18 3.26 3.24 2.98
14 2.40 2.90 2.74 2.80 1.88 1.45 2.60 4.10 3.18 3.20 3.24 2.97
15 2.45 2.92 2.72 2.80 1.86 1.44 2.62 4.10 3.19 3.26 3.25 2.95
16 2.42 2.92 2.74 2.80 1.82 1.43 2.72 4.12 3.30 3.22 3.20 2.96
17 2.44 2.90 2.70 2.78 1.79 1.34 2.80 4.32 3.20 3.18 3.14 2.97
18 2.45 2.87 2.68 2.76 1.77 1.31 2.89 4.15 3.29 3.15 3.13 2.93
19 2.44 2.82 2.70 2.74 1.72 1.30 2.99 4.10 3.26 3.20 3.12 2.90
20 2.40 2.75 2.70 2.72 1.75 1.29 3.04 4.18 3.23 3.18 3.19 2.90
21 2.40 2.90 2.62 2.70 1.76 1.28 3.00 4.20 3.20 3.12 3.22 2.90
22 2.38 2.90 2.60 2.68 1.70 1.26 3.10 4,10 3.19 3.20 3.29 2.98
23 2.42 2.90 2.62 2.68 1.74 1.24 3.19 4,08 3.18 3.25 3.31 3.10
24 2.52 2.75 2.64 2.68 1.72 1.20 3.26 4.00 3.12 3.22 3.27 3.10
25 2.46 2.72 2,47 2.52 1.72 1.17 3,55 3.98 3.18 3.19 3.29 3.10
26 2.44 3.12 2.47 2.50 1.72 1.16 3.40 3.96 3.20 3.20 3.20 3.11
27 2.44 3.12 2.50 2.48 1.71 1.14 3.38 3.80 3.23 3.17 3.20 3.12
28 2.49 3.14 2.72 2.46 1.71 1.12 5.39 3.75 3.32 3.21 3.19 3.12
29 2.50 3.14 2.74 2.40 1.70 1.17 3.30 3.70 3.49 3.25 3.18 3.12
30 2.52 2.94 2.79 -2 - 1.40 3.36 3.60 3.42 3.20 3.18 3.12
31 2,52} e ] 2.80 2.22 1.49 3.50 3.20 3.17 —
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840. Lake de Neveu near Fond du Lac, Wis.

87

Location.--Lat 43°44110", long 88°23'45", in SWi sec.30, T.15 N,, R.18 E., at bozthouse
near north end of lake on farm of Nick Giebel, 3.9 miles southeast of the intersection

of Main and Division Streets in Fond du Lac.

Dralnage area.--0.9 sq mi, approximately.

Records available.--August 1936 to September 1960 (fragmentary).

Gage.--Reference point in lake bed.

Extremes.--Maximum elevation observed during year, 98.06 ft May 7; minimum observed, 97.30

t Sept. 13.

1936-60: Maximum elevation observed, 98.32 ft Mar. 27, 1950; minimum observed,
96.90 ft Aug. 15, 1936.

Remarks.-~Gage heights have been reduced to elevations above datum assumed for ttis lake
by Public Service Commission of Wisconsin.

to Apr. 15.

Revisions.--WSP 1437:

Drainage area.

Natural outlet.

Elevation, in feet, water year October 1959 to September 1960

Lake ice covered Nov. 20

Day | oOct Nov Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 - - - - - - 7.60 - -
2 - - - - - - - 7.63| 7.43
3 7.39( 7.50 - - 7.64| 7.50 - - -
4 - - - - - - - - -
5 - - 7.39 - - - 7.58 | 7.57 -
6 7.43|  7.60 - - - - - - 7.39
7 - - - 7.72| 8.06| 7.50 - - -
8 - - - - - - 7.54 - -
9 7.53 - - - - - - 7.63 7.37
10 - - - - 8.03| 7.45 - - -
11 - - - - - - = - -
1z - - - 7.59 - - 7.50| 7.57 -
13 7.42 7.48 - 7.39 - 7.80 - - - 7.30
14 - - - 7.42| 7.54 - -
15 - - - 7.58 - - 7.53 - -
16 - - - - - - - 7.49 -
17 7.36 - - - 7.66| 7.38 - - 7.31
18 - - - - - - - - -

19 - - - 7.61 - - 7.62| 7.44 -

20 7.45(  7.41 - - 7.66 = B N 7.53

21 - - - - - - - - -

22 - - - 7.58 - 7.48 7.57 - -

23 7.58 - - - - - - 7.50 7.52

24 - - - - 7.62 7.50 - - ot

25 - - - - - - - - -

26 - - - 7.71 - - 7.75 7.47 -

27 7.53 - - - 7.56 - - - 7.53

28 - - 7.70 7.63 - - 7.60 - - -

29 - - - - - - 7.68 - -

30 7.51 - LR I O - - - - 7.44 7.47

31 [nf (RS = | e e 753 | - [l S,

Note.--Add 90 ft to obtailn elevation above datum assumed for this lake by Public Service Commis-

slon of Wisconsin.

614214 O -6L -7
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845, Fox River at Rapide Croche Dam, near Wrightstown, W's.

Location.--Lat 44°19100", long 88°111'50", in SEL sec.4, T.21 N., R.19 E., at Rapide Croche
am, 2 miles upstream from Wrightstown and 18 miles upstream from mouth.

Drailnage area.--6,150 sq mi, approximately.

Records available.--March 1896 to September 1917 (monthly discharge only), October 1917 to
September 1960.

Gage.--Recording headwater and tallwater gages and electric generation data taken each
half hour are used to compute the discharge records.

Average discharge.--64 years, 4,171 cfs.

Extrezgg.-;Magigum dally discharge during year, 23,600 cfs May 18, 20; minimum daily,
1, efs Oct. 1.
2 1918-6g§6 Maximum dailly discharge, 24,000 cfs Apr. 18, 1952; minlmm daily, 138 cfs
ug. 2, 1 .

Remarks.--Records good. Flow regulated by storage in Lake Winnebago (se: p. 86). Dally
discharge determined from records of flow through turbines, head, gat: openings, and
lockages through navigation canal. About 20 cfs diverted into basin from Wisconsin
River at Portage Canal throughout most of the year.

Cooperation.--Figures of dally discharge furnished by Corps of Englneers. Records
reviewed by Geological Survey.

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day | Oect. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept
1 1,820| 5,220| 5,360| 6,570] 6,860 3,330 3,660| 12,100| 21,100| 4,600 4,400 6,090
2 1,980| 5,280| 5,480| 6,530| 5,560| 3,570| 3,860| 12,300| 19,800 4,350| 4,380 5,940
3 2,180| 6,010| 5,330| 5,880 5,900 3,620 4,040| 12,400| 18,100| 4,710 3,980 5,970
4 1,860| 4,880| 5,190| 5,350| 5,790 3,550{ 3,980| 12,700| 15,300| 3,800| 3,330| 5,720
5 2,260| 4,900 4,940| 6,620| 5,230] 3,540 3,880| 13,000! 12,300| 4,120| 3,940 5,440
6 1,880{ 5,190| 4,660| 6,160 5,000| 3,530| 4,420( 14,500| 11,500/ 4,080| 3,940| 5,790
7 2,250{ 6,180| 4,940| 6,020 4,160| 19,000| 5,910| 3,970 4,230 5,770
8 2,700| 6,0l0| 4,980| 7,780 4,080| 19,900, 4,060| 3,750| 3,660| 4,440
9 3,470 5,940| 4,740| 7,760 4,440| 19,700| 4,000| 3,970 3,990| 4,360
10 3,350| 6,290 4,650| 7,220 4,460| 21,000 3,760| 3,960| 3,630 4,460
11 3,160| 6,270f 4,750{ 7,630 4,850 21,300 3,450 4,280} 3,840 4,400
12 3,120| 6,190 4,260/ 8,620 4,670| 21,500 3,240| 4,010} 4,160 4,120
13 3,080| 6,140| 4,670| 8,650 5,030| 23,000 73,820| 2,920| 4,090 3,930
14 3,230 5,290 4,800 8,920 5,110/ 22,300 4,030! 3,010| 3,750| 4,250
15 3,280| 6,130 4,570 8,690 5,240| 22,500 4,750{ 3,210{ 3,600 4,180
16 3,100 5,540 4,480 39,000 5,170} 23,300 4,630 3,410 3,690 3,980
17 3,160| 5,340 4,670 8,320 5,710{ 22,700 3,770 2,800| 3,800 3,980
18 3,220| 6,300 4,510| 8,670 6,230 23,600 4,680 4,580 3,880 4,090
19 3,220 5,860 4,340 8,790 6,860 22,500 4,790| 4,010 4,000 4,250
20 2,810 5,660 4,240 8,740 6,740( 23,600 4,850| 3,670{ 3,680 4,350
21 2,870 5,480 4,320| 8,480 6,730 22,600 4,660| 3,870/ 3,550 4,410
22 3,140 4,950| 4,800 8,450 6,870| 22,000 4,430 4,160 4,510 4,660
23 3,450| 5,330| 5,010/ 8,480 6,550| 22,000| 4,450 4,220 4,320 4,400
24 3,770| 5,820 5,110/ 8,600 6,860| 23,400 4,010/ 5,930 6,140 5,630
25 2,870| 5,590 4,860 8,560 7,770| 22,000| 4,480{ 5,720 6,660| 5,360
26 4,100 5,460 4,750 8,420 10,600| 21,600| 4,770| 4,150| 6,630 4,720
27 5,070 5,490| 5,340 7,970 10,300| 21,600{ 4,630| 4,160| 6,190| 5,000
28 5,270 5,500 8,780 7,970 10,800 22,000, 4,680| 4,160 6,300] 4,960
29 5,250 4,460/ 6,010 7,930 11,100| 22,200] 4,940 4,290 6,340] 4,900
30 5,140 6,990{ 5,610 7,960 11,300| 21,000 4,930{ 4,280 6,150} 5,200
31 5,180 |- -<=---~ 6,290{ 8,010 -} 21,700 3,320| 6,350|-------—
Total| 101,240 |169,690] 156,240| 242,750| 126,450| 121,190/ 185,470| 625,000| 203,820| 125,510| 141,230 | 144,760
gﬁan 3,266| 5,656] 5,040| 7,831 4,360 3,909 6,182 20,160] 6,794| 4,049 4,556/ 4,825
sm| - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 11,600 Min 1,300 Mean 3,713 Cfsm - In. -~

Water year 1959-60: Max 23,600 Min 1,820 Mean 6,403 Cfsm - In, -
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855. Cedar Lake near Kiel, Wis.

Location.--Lat 43°55135", long 87°56'25", in SWi sec.24, T.17 N., R.21 E., at Cedar Lake
Resort on narrows of lake, 5.8 miles east of Kiel.

Drainage area.--1.33 sq mi.
Records available.--fugust 1936 to September 1942; April 1945 to September 1960 (fragmen-
tary).

Gage .--Staff gage.

Extremes.~-Maximum elevation observed during year, 96.90 ft May 28, June 4; minimum
observed, 94.33 ft Oct. 3, 22.
1936-42, 1945-60: Maximum elevatlion observed, 98.72 ft Mar. 9, 1946; minimum
observed, 93,34 ft Oct. 4, Nov. 1, 1958, Jan. 17, 1959.
An elevation of 100.37 ft was observed May 20, 1929, by Public Service Comulssion
of Wisconsin.

Remarks.--Gage .helghts have been reduced to elevations above datum assumed for thls lake
by Public Service Commission of Wisconsin. Lake lce covered about Nov. 20 to about

Apr. 15.

Elevation, in feet, water year October 1959 to September 1960
Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.
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Note.--Add 90 ft to obtain elevation above datum assumed for this lake by the Public Service Com-
mission of Wisconsin.
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860. Sheboygan River at Sheboygan, Wis.

Location.--Lat 43°44!25", long 87°45'35", in Ei sec.29, T.15 N., R.23 E., on left bank
.7 mile upstream from bridge on State Highway 28, near the west city limits of Sheboy-
gan, and 4.2 miles upstream from mouth.

Drainage area.--432 sq mi.

Records available.--June 1916 to September 1924 (published as "near Shetoygan"), November
1950 to September 1960. Monthly discharge only for some periods, purlished in WSP 1307.

Gage.--Water-stage recorder. Datum of gage is 584.00 ft above mean sea level, datum of
1929. June 1916 to June 1924 chain gage at site 0.7 mile downstream at different datum.
November 1950 to June 1951 staff gage at site 0.3 mile downstream at datum 3.15 ft
lower.

Average discharge.--17 years (1916-24, 1951-60), 232 cfs.

Extremes.--Maximum discharge during year, 6,300 cfs Mar. 30 (gage height, 10.65 ft); min-
imum, 33 cfs Dec. 23 (gage helght, 1.71 ft), result of freezeup.

1916-24, 1950-60: Maximum discharge observed, 7,140 cfs Mar. 26, 1920 (gage height,

9.40 ft, datum then in use); minimum obgerved, about 1 cfs Aug. 27, 1922 (gage height,
1.48 ft, datum then in use), caused by shutdown of powerplants.

Remarks.--Records good except those for periods of ice effect, which are fair. Diurnal
fluctuation caused by numerous powerplants above station.

Revisions (water years).--WSP 1307: 1917(M), 1919(M), 1921(M), 1923(M). WSP 1557: Drain-
age area,

Rating table, water year 1959-60, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

1.7 32 5.0 1,020
2.0 64 6.0 1,620
2.5 149 8.0 3,170
3.0 256 10.0 5,460
4.0 575

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day Qct. Nov. Dec. Jan, Feb. Mar. Apr. May June Jiy Aug. Sept.
1 50 124 105 881 85 76| 2,050| 1,520 218 120 82 108
2 43 117 110 785 90 78] 1,870 1,030 261 103 86 108
3 49 110 115 669 100 *78| 2,050 *794 237 113 88 110
4 49 144 120 492 110 76| 1,790 685 204 93 81 108
5 72 584 120 550 115 74| 1,620 611 183 67 76 91
6 104 715 115 600 122 72| 1,400| 1,180 135 61 66 89
7 232 506 105 500 127 72| 1,240| 3,080 108 60 66 91
8 244 346 100 400 115 70| 1,100| 2,170 82 54 67 a1
9 206 261 90 300 100 70 933{ 1,980 84 54 131 88
10 157 251 85 200 90 70 763! 1,950 79 48 193] 93
11 113 232 85 170 85 68| 715 1,660 72 43 189 a1
12 88 195 85 750 85 68 711 1,340 [ 43 166 78
13 786 162 90| 1,000 90| 68 656 1,190 67 63 136 81
14 82 99 95 *821 95 68 587| 1,070 74 *99 151 *74
15 70 92 105 575, 90 68 563 952 86 86 193 64
16 63 90 110 403 85 68 525 830 113 60 164 96
17 52 90 110 350 85 68 933 876 239 55 131 82
18 50 95 105 300 80 68| 1,350 790 185 88 115 104
19 47 100 95 250 80 68| 1,220 685 136 183 104 852
2 39 105 85 200 80| 68| 923{ 1,260 111 219 99| 1,400
21 40 111 70 180 80 68 803 1,080 101 144 106 952
22 *38)| 120 60| 160, 78| 68| 720 909 99 106 131 763
23 139 126 50 150 78| 68 644 741 101 86 129 776
24 467 130 40| 130 78| 68 571 615 127 74 103, 952
25 488 130 50 120) 76| 68 631 529 122 60 91] 1,280
26 376 125 95 105 76| 68| 728 461 99 118 99| 1,020
27 275 120 160| 100 78] 150} 681 434 81 206 99 732
28 228 110] %, 600 90 76| 1,350 579 397 142 170 103 525
29 181 100f 2,800 85| 76 2,200 525 370 157 144] 108 409
30 162 100, 1,660 80-—----~1 *5,300 1,200 334 155 122 124 382
31 126} ---->-- 1,100 80]-- - 35450 - 3z 93, 124 ...
Total| 4,403| 5,590 11,715/ 11,476| 2,599] 14,274/ 30,081| 31,840 3,984/ 3,035 3,601 11,670
Mean 142 186 378 370l .6 460! 1,003 1,027 133 97.9| 116 389
Cfsm| 0,329| 0.431] 0.875 0,856 0,207 1.06 2,32 2,38 0.308| 0.227] 0.269 0,900
In. 0.38 0.48 1.01, 0.99 0.22 1.23 2,59 2,74 0.34 0, 26| 0.31 1,00
Calendar year 1959: Max 4,330 Min 13.86 Mean 247 ¢cfsm 0.572 In. 7.78
Water year 1959-60: Max 5,300 Min 38 Mean 367 Cfsm 0,850 In. 11.55

Peak discharge (base, 1,500 c¢fs),--Dec, 28 (4 to 5 p.m.) 5,230 cfs (9.82 ft); Mar. 30 (3:30 p.m.)
6,300 cfs (10.65 ft); Apr. 30 (8 to 9 p.m.) 1,660 cfs (6.05 ft); May 7 (4 a.m.) 3,640 cfs (B.48 £t}

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 15-20, Nov. 24 to Dec, 27, Jan. 1-13, Jan. 17
to Feb, 4, Feb. B to Mar. 29.
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865. Cedar Creek near Cedarburg, Wis.

Location.--Lat 43°19'25", long 87°58'50", on line between secs. 14 and 23, T.10 N.,
R.21 E., on upstream side of highway bridge, 2 milles north of Cedarburg and 6 miles up-
stream from mouth.

Drainage area.--121 sq mi.

Records available.--August 1930 to September 1960.

Gage.--Wire-welght gage read twice dailly. Altitude of gage is 790 ft {from topcgraphic
map). Prior to June 11, 1958, chain gage read once daily,

Average discharge.--30 years, 62.7 cfs.

Extremes.--Maximum discharge during year, about 3,600 cfs Mar. 30 (gage height, 12.25 ft,
h'fr;x;h graghﬁaﬁc)l on gage readings, backwater from ice); minimum, 9.0 cfs Oct. 3 (gage
e t . .
1936-60: Maximum discharge observed, that of Mar. 30, 1960; minimum observed,
0.2 cfs Aug. 9-12, 1936.

Remarks.--Records good except those for periods of ice effect, which are poor,
Revisions (water years).--WSP 1307: 1932-34(M), 1937(M), 1939(M), 1945(M), 1948-49(M).
W3P 1627: Dralnage area.

Rating table, water year 1959-60, except for periods of lce effect (gage
height, in feet, and discharge, in cublc feet per second

-

5.2 7.0 6.5 314

5.3 12 7.0 500

5.4 20 8.0 1,000

5.5 33 10.0 2,320

5.7 72 11.0 3,140

6.1 182

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Avg. Sept.
1 10.5 33 20 214 32 21| 1,290 217 70 124 82 40
2 10.0 30 23 180 33 21 772 195 65 99 74 36
3 9.0 29 25 140 35 21 577 164 61 74 192 33
4 10.0 52 26 100 36 21 476 135 61 61 336 29
5 33 102 27 86 38 21 372 132 59 52 314 28
6 50 113 26 70 38 20 325 233 52 45 220 28
7 50 99 24 60 39 20 273 870 50 40 146 28
8 45 79 22 52 #38 20 236 627 48 35 96 28
9 42 68 21 47 37 20 198 560 48 32 107 30
10 36 48 20 45 35 20 182 472 45 30 158 28
11 35 43 20 44 32 20 167 411 45 28 132 29
12 30 36 21 180 30 20 164 314 45 29 94 25
13 26 38 22 450 28 20 176 240 45 40 68 25
14 16.8 32 23 604 27 20 179 170 45 50 65 25
15 15.2 29 23 422 25 20 170 135 42 40 61 25
16 13.6 26 24 307 25 20 176 118 *45 33 *54 28
17 12.8 25 24 230 24 20 372 152 68 30 50 40
18 12.0 25 24 160 23 20 568 146 77 38 45 47
19 11.0 25 23 120 23 20 484 192 61 59 40 614
2 11.0 *26 22 100 23 20 339 273 50 52 70 879
21 12.0 26 21 84 23 20 249 283 48 45 176 735
22 24 27 20 70 22 19 179 246 61 40 164 604
23 36 29 18 62 22 19 149 188 54 33 102 542
24 52 30 17 54 21 19 158 146 102 32 79 542
25 59 29 186 47 Z21 19 158 144 82 30 57 508
26 59 27 16 19 188 121 63 45 59 408
27 52 25 35 19 164 96 57 59 48 287
28 47 23 350 180 135 89 77 158 43 227
29 42 21 415 600 121 91 198 141 50 173
30 38 20| 273 2,600 168 84 158 124 50 130
31 35 |------- 227 %2,090 |-------- 86 96 43| s
Totall 934.9| 1,215 1,888 6,009 9,185 7,130} 1,982{ 1,794| 3,275 6,201
Mean| 30,2 40.5 60.3 194 306 230 66,1 57.9 106 207
Cfam| 0,250| 0,335 0,498 1.60 2.53 1.90| 0.546| 0.479| 0,878 1,71
In. 0.29 0.37 0.57 1.85 2.82 2,19 0.61 0.55 1.01 1.91
Calendar year 1959: Max 2,500 Min 3.2 Mean 68.5 Cfsm 0,566 In. 7.68
Water year 1959-60: Max 2,600 Min 9.0 Mean 122 Cfsm 1.01 In. 13,69

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 14 to Dec. 28, Jan. 2-13, Jan. 17 to Mar. 31.
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870. Milwaukee River at Milwaukee, Wis.

Location.--Lat 43°06100", long 87°54!30", in NWi sec.5, T.7 N., R.22 E., on left bank
near north limits of Milwaukee, 2,000 ft downstream from Port Washington Road Bridge
and 6 miles upstream from mouth.

Drainage area.--686 sq mi.
Records available.--April 1914 to September 1960. Published as "near Milwaukee" prior to
1936

Gage .--Water-stage recorder. Datum of gage 1s 607.3 ft above mean sea level, adjustment
of 1912. Prior to Apr. 6, 1929, staff or chailn gage near present site at different
datum. Apr. 6, 1929, to Jan. 8, 1934, chaln gage at bridge half a mile upstream at
different datum.

Average discharge.--46 years, 387 cfs.

Extremes.--Maximum discharge during year, 9,300 cfs Mar. 31 {(gage helght, 8.05 ft); mini-
mum, 3.5 ¢fs Oct. 4 (gage height, 1.51 ft).
1914-60: Maximum discharge, 15,100 cfs Mar. 20, 1918, Aug. 6, 1924 (gage height,
9.00 ft, datum then in use, from floodmark for 1918, from graph based on gage readings
for 1924); no flow Sept. 8, 1943.

Remarks.--Records good except those for perlods of 1ce effect, which are falr, and those

when discharge was below 30 cf's, which are poor. Occasional regulation caused by dams
above statlon.

Revisions (water years).--WSP 564: 1918(M). WSP 924: 1940. WSP 1207: 1936(M).
SP 1337: 1915-47(M), 1918, 1919-21(M), 1922, 1923(M), 1924, 1925-33(M). WSP 1557:
Dralnage area.

Rating table, water year 1959-60, except perlods of ice effect (guge
height, in feet, and discharge, in cubic feet per second)

1.5 2 2.0 75 3.5 1,080

1.6 7 2.2 144 4.0 1,830

1.7 17 2.4 238 5.0 3,040

1.8 31 2.7 417 6.0 4,840

1.9 50 3.1 710 8.0 9,180

Discharge, in cublc feet per second, water year October 1959 to Septenber 1960

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg. Sept.
1 114 305 210| 1,690 225 le0| 7,730| 1,310 556 437 639 347
2 372 293 230 1,240 230 160 6,190 1,310 542 385 762 311
3 108 244 244 960 230 155 4,270 1,160 520 329 1,670 288
4 4.0 786 271 500 230 150| 2,930 995 492 254 881 276
S 583 837 260 300 235 150 2,130 az8 437 223 752 223
6 398 947 250 260 240 150| 1,760] 1,700 366 203 631 198
7 331 937 210 240 250 150 1,470 2,770 353 175 564 223
8 437 735 190 230 276 1s0| 1,240( 3,120 366 166 417 218
9 359 810 180 220 *288 150| 1,060{ 3,180 411 153 868 218
1o 323 542 180 210 223 150 919 3,170 329 144 594 193
11 238 528 185 200 213 150 956 2,770 305 373 670 193
i2 157 387 190 1,090 205 150 890 2,180 254 291 870 223
13 166 411 195 2,000 190 150 828 1,790 198 225 556 179
14 166 329 zoo| 1,470 180 150 819 1,410 319 213 520 170
15 148 188 210{ 1,000 175 150 784| 1,060 *136 276 437 170
18 140 170 215 €80 170 150 778 978 299 254 *437 184
17 133 160 200 520 170 150f 1,590 1,49 203 213 437 184
18 114 155 180 450 170 150 2,080 909 238 238 424 283
19 1lo 1 160 420 170 150 2,080{ 1,180 311 223 559 1,600
20 117 180 150 380 170 150 1,740 1,420 299 288 736 2,100
21 100 200 135 150 1,250 1,530 293 293 686 1,790
22 106 210 125 150| 1,330 1,370 353 293 571 1,570
23 353 210 1lo 140 1,020 1,380 411 266 578 1,510
24 451 210 105 140 727| 1,210 485 238 578 1,550
25 513 *201 110 130 578, 896 411 260 556 2,010
26 578 190 140 130 727 670 353 686 510 1,800
27 556 180 546 150 768 735 323 471 471 1,510
28 492 170 2,080 600 655 702 329 647 417 1,260
29 437 165 2,570 1,930 655 586 458 663 451 985
30 391 175| 2,290 6,460 1,280 571 478 631 379 663
31 355 - 2,060 *8,770{ -~—--- 571 |--—----— 608 372|---------
Total|8,848.0| 10,985| 14,181 17,115 5,690{ 21,775( 51,234 44,948| 10,828| 10,119 18,793| 22,429
Mean| 285 366 457 552 196 702 1,708 1,450 361 326 606 748
Cfsm| 0.415| 0©0.534| 0.666| 0.805| 0.286 1.02 2.49 2.11| 0.526] 0.475| 0.883 1.09
In. 0.48 0.60 0.77 0.93 0.31 1.18 2.78 2.44 0.59 0.55 1.02 1.22
Calendar year 1959: Max 8,520 Min 3.4 Mean 424 Cfsm 0.618 In. 8.38
Water year 1959-60: Max 8,770 Min 4.0 Mean 647 Cfsm 0.943 In. 12.87

Peak discharge (base, 2,000 c¢fs).--0ct. 5 (8 a.m.) 3,250 e¢fs (5.13 ft); Dec. 29 (1 a.m.) 2,820 cfe
4.86 ft); Jan. 13 (1:30 a.m.) 3,010 cfs (4.98 £t)}; Mar. 31 (1 p.m.) 9,300 cfs (8.05 ft); Apr. 16
11:30 p.m.) 2,960 cfes (4.95 ft); Apr. 22 (3 p.m.} 2,700 cfs (4.79 ft); Apr. 30 (1o a.m‘j 2,820
cfs (4.86 ft); May 6 (3 p.m.) 4,920 cfs (6.04 ft); May 16 (11 p.m,) 2,800 cfs (4.85 ft); May 21
2 p.m.) 2,340 c¢fs (4.54 £t); July 11 (6 a.m,) 2,240 cfs (4.47 ftg; Aug. 3 (10:30 a.m,) 3,230 cfs
5.12 ft); Sept. 20 (2 a.m.) 2,210 cfs (4.45 ft); Sept. 25 (12 m.) 2,050 cfs (4.33 ft).

# Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Dec. 2, Dec. 5-26, Jan. 3-11, Jan. 15
to Feb. 7, Feb, 12 to Mar, 28.
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875. Hart ditch at Munster, Ind.

Locatlon.--Lat 41°33'40", long 87°28'50", in N% sec.20, T.36 N., R.9 W., on lef bank at
cIf{ 1imits of Munster, a quarter of a mile downstream from U.S. Highway 41 and 0.4 mile
upstream from mouth.

Drainage area.--69.2 sq mi.
Records avallable.--September 1942 to September 1960.

Gage.--Water-stage recorder and concrete control. Datum of gage 1s 591.27 ft ahove mean
gg:mievgl, )datum of 1929 (levels by Indilana Flood Control and Water Resourcesy
ssion).

Average dlscharge.--18 years, 58.5 cfs.

Extremes.--Maximum discharge during year, 855 cfs Jan. 13 (gage height, 3.50 ft); minimum,
=T .B cfs Sept. 6 (gage helght, 0.50 ft).
1942-60: Maximum discharge, 2,670 cfs Apr. 28, 1959; maximum gage helght, 7.83 ft
Oct. 11, 1954; minimum discharge, 1.2 cfs July 29, 1946; minimum gage height, 0.47 ft
July 29, 1946, Sept. 2, 1948.

Remarks .--Records good except those for periods of 1ce effect, which are fair. Flow from
This ditch discharges into Little Calumet River near Munster. Practically all of this
flow discharges info the Calumet Sag Channel or Grand Calumet River.

Revisions.--WSP 1337: Dralnage area.

Rating table, water year 1959-6C, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

0.5 3.9 1.5 192
.6 12 2,0 348
.8 35 4.0 1,030
1.0 70
Discharge, in cubic feet per second, water year October 1959 to September 1969
Day Qct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Ang. Sept.
1 18 51 31 62 62 28 348 &8 24 22 6.4 3.9
2 15 48 29 57 59 26 207 46 21 21 6.4 3.9
3 13 40 30 b48 48 25 143 37 19 200 16 7.8
4 ;% 332 30 41 41 24 114 32 18] 102 16 8.0
S 1 445 35 35 82 b23 26 30 19 55 10 3.9
8 42 207 51 30 445 b23 78 31 18 37 9.6 3.9
7 85 121 49 29 268 b22 66 34 18 29 12 3.9
8 55 85 38 28 138 b22 55 35 18 24 8.7 3.9
9 35 64 29 26 112 22 46 41 1t 20 8.7 3.9
10 33 53 24 25 475 22 41 40 7l 21 8.7 5.9
11 116 43 61 25 715 22 40 38 17 20 8.0 3.9
12 76 38 222 427 380 22 43 34 28] 18 7.2 3.9
13 46 46 126 820 189 26 43 29 220 17 7.2 3.9
14 34 102 83 178 107 b26 44 28 380 14 10 3.9
15 28 93 *68 445 85 b28 154 25 511 14 9.6 5.8
16 22 87 57 252 83 b3S 136 29 252 13 8.0 5.1
17 19 70 49 138 76 b44 438 76 380 12 7.2 7.2
18 17 51 45 107 70 45 478 89 222 10 1.2 5.5
19 16 40 40 b70 64 46 222 59 116 10 11 21
20 #15 35 35 bE2 49 46 *#131 51 78 9.6 a7 10
21 14 35 32 b45 46 45 107 51 72 8.7 8.7 7.2
22 13 37 b25 41 41 *43 87 57 100 12 8.0 5.8
23 46 45 b24 34 38 43 66 55 *80 19 8.7 5.8
24 72 *83 b25 31 *40 43 59 *45 57 9.6 7.2 5,8
25 96 107 26 *28 38 41 51 37 43 9.6 7.2 5.8
26 68 68 41 26 41 46 30 35 *12 *6.4 5.8
27 60 49 172 30 194 43 29 30 8.7 5.8 *5,1
28 49 41 348 38 610 28 26 30 8.0 .54,3 4.5
29 41 32 2 45 610 38 24 29 8.0 5.8 5.1
30 38 32 121 57 645 53 32 25 7.2 6.4 5.8
31 46f-----n- 83 59 610 |~------~ 29[----mmm- 6.4 5.8 |--------
Total] 1,253 2,580 2,251 3,629 3,502 3,511 1,265 2,894 T77.8] 270.7 173.9
Mean 40.4 86.0 72.6 117 11 1 .8 96.5 25,1 8.73 5.80
Cfam 0.584 l.24 1,05 1.69 1.63 1.69 ©0.590 1.39 0.363 C.126 0.084
In. 0.67 1,38 1,21 1,95 1,88 1.89 0.68 1,55 0,42 0,15 0,09
Calendar year 1959: Max 2,160 Min 4.5 Mean 88,5 Cfsm 1,28 In., 17,34
Water year 1959-60: Max 820 Min 3.9 Mean 71.0 Cfsm 1,03 In. 13.96

Peak discharge (base, 8CO cfs).--Jan. 13 (1l a.m,) 855 cfs (3,50 ft).

# Discharge measurement made on this day.
b Stage-discharge relation affected by ice.
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876. Little Calumet River at Munster, Ind.

Location.--Lat 41°34'07", long 87°31'18", in NW# sec.13, T.36 N., R.10 W., on left bank
200 It upstream from Hohman Street Bridge, a quarter of a mile south of intersection of
Hohman Street and 173d Street, 0.4 mile upstream from Indiana-Illinois State line,

1 mile north of intersection of Hohman Street and Ridge Road, and 4.€ miles upstream
from Thorn Creek.

Dralnage ares.--Indeterminate.
Records available.--June 1958 to September 1860.

Gageégav:ater-stage recorder. Datum of gage is 580.72 ft above mean sea level, datum of

.

Extremes.--Maximum discharge during year, 778 cfs Jan. 13 (gage height, 10.60 ft); mini-
mum, 7.1 c¢fs Sept. 10 (gage height, 2.91 ft).
1958-60: Maxlimum discharge, 1,510 cfs Apr. 28, 1959 (gage height, 13.67 ft); mini-
mum, 6.0 cfs Oct. 6, 1958; minimum gage height, that of Sepf. 10, 1960.

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
which are fair.

Rating table, water year 1959-80, except periods of ice effect (zage
height, in feet, and discharge, in cubic feet per second)
(Shifting-contrcl method used Nov., 8-16, Nov, 21 to Dec. 11,

Feb. 25, 26, June 20 to July 1

2.9 7.0 5.0 96
3.1 10 6.5 220
3.5 20 9.0 516
4.0 42 11.0 856

Discharge, in cublc feet per second, water year October 1959 to September 1960

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 20 54 44 64 78 35 448 64 28 26 9.5 8.3
2 16 52 44 59 74 34 304 - 46 23 29 9.2 8.0
3 14 42 46 b52 63 32 200 36 20| 280 34 17
4 17 25¢ 46 45 54 31 138 30 30 143 217 14
5 21 474 5S4 40 102 30 109 28 39 62 14 8.6
6 75 316 67 36 424 29 84 34 24 42 11 8.2
7 90 154 56 35 364 28 72 36 20 30 12 8.2
8 59 102 46 34 210 28 62 36 18 26 11 8.0
9 36 78 39 30 146 28 g2 44 22 10 8.0
10 40 70 36 28 466 28 46 44 18 26 11 1.5
11 109 59 68 28 740 28 46 42 18 23 9.5 7.6
12 50 52 190 376 500 28 49 34 133 20 9.2 7.5
13 54 62 146 T42 330 31 42 28 319 19 8.8 7.8
14 36 109 90 622 190 35 26 516 17 12 7.5
15 30 109 *72 502 110 40 162 23 654 15 12 9.5
16 24 98 62 400 90 47 133 37 424 14 10 8.6
17 22 80 54 240 82 47 442 123 424 13 9.5 iz
18 20 65 49 154 74 47 544 9 304 13 9.3 11
19 18 52 44 120 67 47 328 64 154 12 14 55
20 *17 46 39 92 61 47 *170 70 96 12 38 16
21 15 46 36 72 45 123 72 96 11 12 i1
22 15 46 30 58 *44 90 84 116 29 10 9.2
23 55 56 b28 50 44 70 64 *84 42 10 9.0
24 90 *78 v27 43 44 59 *49 67 14 8.8 8.6
25 96 118 v27 *37 44 49 42 s2 13 8.8 8.3
26 75 78 44 35 44 44 38 42 *17 *8.3 8.2
27 64 62 149 52 129 39 34 36 13 8.5 *8,2
28 54 54 364 54 544 32 30 34 11 8.2 7.8
29 46 44 2 59 590 34 26 34 11 8.0 8.5
30 42 46 138 7e|- 638 64 52 28 11 8.8 9.0
31 S4f------- 84 622 |-~ ---~--| 32 fem oo 9.7 B.8|---—----
Total 1,414 2,952 " 2,499 4,303| 4,737| 3,488| 4,089 1,456| 3,869|1,025.7| 381.2| 326.1
Mean 45.6 98.4 80.6 139 163 113 136 47.0 129 33.1 12.3 10.9
Cfsm - - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 1,160 Min 7.0 Mean 97.6 cfem - In, -
Water year 1959-60: Max 742 Min 7.5 Mean 83.4 Cfsm - In, -

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.--No gage-height record Nov., 17-20, Jan. 4-7, 19-26, Feb, 2, 3, 11-24, Feb. 27 to Mar. 26;
discharge estimated on basis of weather records, fieldman's notes, discharge measurements, and
records for Hart ditch at Munster and stations on nearby streams.
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880, Thorn Creek at Glenwood, I1l.

Location,--Lat 41°31'50", long 87°36'20", in SWLSEf sec.9, T.35 N., R.14 E., on right bank
20 ft downstream from Baltimore & Ohio Chicago Terminal Railroad bridge, 0.7 mile north
of Chicago Helghts, 0.8 mile south of Glenwood, and 1 mile upstream from Deer Creek.

Drainage area.--24.6 sq mi (revised).
Records available.--May 1949 to September 1960.
Gagiéésh'ater-stage recorder. Datum of gage 1s 610.97 ft above mean sea level, datum of

Average discharge.--11 years, 32.0 cfs.

Extremes.--Maximum discharge during year, 661 c¢fs Jan. 12 (gage height, 8.44 ft); minimum
ally, 14 cfs Sept. 25.
1949-60: Maximum discharge, 2,460 cfs July 13, 1957 (gage height, 11.14 ft); mini-
mum daily, 6.0 cfs July 4, Aug. 21, Sept. 5, 11, 25, 1949,

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are falr. Figures of discharge include about 6 c¢fs pumped from ground-water
sources for municipal supply of Chicago Heights and undetermined amount of ground-water
pumpage for industrial use above station.

Revisions (water years).--WSP 1437: 1955,

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second

2.9 13 5.0 160
3.0 16 6.0 278
3.5 42 8.0 593
4.0 77
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 21 22 25 26 31 b21 77 42 29 26 20 20
2 20 7E| *25 26 30 b21 83 34 28 29 20 20
3 18 23 26 24 28 b2l 47 30 27 159 30 1s
4 22 207 27 b23 30 b20 42 28 28 36 44 16
5 24 0 27 b23 68 bl9 40 26 35 28 16
6 89| 89 23 bz4 128 blé| 37 32 29 26 20 21
7 61 42 26 26 68 bl9 34 26 28 24 18 20
8 26 34 26 24 62 b20 31 22 27 24 20 21
9 24 34 26 22 51 b21 27 26 28 21 20 20
10 32 33 25 20 304 22 26 26 26 28 20 17
11 35 31 46 *22 183 22 30 25 24 25 20 15
12 24 30 45 445 b70 22 28 25 39 24 20 19
13 22 42 30 283] b56 22 27 24 177 25 18 19
14 22 46 28 99 b50 25 51 22 247 24 40 20
15 21 34 28 102 b43 32 69 19; 133 22 *23 22
16 *20 b32 28 69 43 29 48 37 €3 1s 20 20
17 17 b3l 26 S0 41 28 298 88 71 7] 20 23
18 16 b3l 26 43 *36 28 110 *43 68 Z1 21 16
19 18] *31 23 b35 b27 28 76 54 32 *22 22 S0
20 19 30 20| b28 b2s 26 *38] 81 *34 20 19 T
21 18 29 23 b2s b23 26 38 43 114 20 16 20
22 19 27 28 32 S0 83 25 20| 19
23 Sl 29 29 30 40 43 39 20 18
24 44 41 26 28 35 35 18 20 16
25 38 39 26 30 33 30 22 20 ald
28 29 28| 26 56 31 26 24 20 als
27 28 25 150 48 30 32 23 18 al?
28 24 24 192 28 26 30 23 16 alé
29 24 22 238 31 22 28 22 19 al?
30 23 24 239 72 24 27 20 20 al?
31 7| N 18— - - 27 |emm e 17 20f_________
Totall 881 1, 224 1,560 1,612 1,039 1,661 873 667 583
Mean 28,4 40.8| 50.3 53.7 33.5 55.4 28.2 21.5 19.4
Cfsm - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959 : Max 707 Min 13 Mean 40.5 Cfsm - In. -
Water year 1959-60: Max 445 Min 14 Mean 39.5 Cfam - In. =~

Peak discharge (base, 450 cfs).--Jan. 12 (6 p.m.) 661 cfs (8.44 ft); Feb. 10 (6:30 p.m.) 528 cfs
7.65 ft); Apr. 17 (6 a.m,) 528 cfs (7.61 ft); June 14 (3:30 p.m.$ 576 cfs (7.94 ft); Jily 3
1 a.m.) 560 cfs (7.82 ft).

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for station at
Thornton.

b Stage-discharge relation affected by 1ice.
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885, Deer Creek near Chlcago Helghts, Ill.

Location.~-Lat 41°31'15", long 87°35'25", 0.1 mile west of center of sec.14, T.35 N,,
R.14 E., on left bank at downstream side of bridge on Joe Orr Road, 0.4 mile east of
Cottage Grove Avenue, 1 mile north of U, S. Highway 30, 1.5 mlles northeast of Chicago
Heights, and 1.6 miles west of Torrence Avenue.

Drainage area.--23.2 sq ml (revised).
Records avallable.--May 1948 to September 1960,

Gage.--Water-stage recorder. Datum of gage 1s 615,95 ft above mean sea level, datum of
929, Prior to Jan. 11, 1949, wire-welght gage at same site and datum. Jan. 11, 1949,
to Qct. 9, 1956, water-stage recorder at same site and datum, Oct, 10, 1956, to
Sept. 24, 1957, staff gage at site 250 ft downstream at same datum. Sept. 25, 1957, to
Aug. 12, 1958, wire-welght gage at present site and datum,

Average discharge.--12 years, 14.9 cfs.

Extremesf.‘——Maximumsdischar'ge during year, 430 cfs Jan. 13 (gage height, 10.26 ft); minimum,

.5 cfs Sept. 16.

1948-60: Maximum discharge, 1,380 cfs July 13, 1957 (gage height, 11.75 ft); no
flow for several days in 1949, 1953, 1956,

Remarks.-~Records falr except those for periods of 1ce effect or no gage-helght record,
which are poor., Undetermined amount of flow diverted for irrigation.

Discharge, in cublc feet per second, water year October 1959 to September 1960

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3.3 10 8.3 17 16 a6.8 76 22 1 4.9 1.8 0.8
2 2.4 10 8.0 14 15 *b6.4 53 17 9.9 4.7 1.7 .8
3 1.9 9.2 7.6| b2 14 b6.4 38 14 9.3 32 2.0 .8
4 1.6 24 *7,3] bll 13 6.4 28 14 g.0| 2T 2.4 6
5 5| «is 7.5| 3.0 26 b5.8 24 13| 10 1 2.2 N
6 2.9 50 7.9 8.0 141 b5.4 20 13 9.6 7.6 1.9 -6
7 5.0 27 7.9 8.7 65 b5.4] 17 14 9.3 5.9 1.8 7
8 5.8 19 7.3 8.5 36 b5.4 15 13 8.9 5.3 1.7 .6
9 5.7 15 6.6 7.8 31 b5.6 14 13 8.6 5.0 1.4 N
10 4.9 13 5.9 7.6 =269 b5.8 12 12 8.2 5.2 1.3 .6
11 6.2 11 7.0 7.6 212 b5.8 12 12 8.0 5.0 1,2 .7
12 8.5 9.3 20 175 a b5.8 12 12 21 4.7 1.2 .7
13 8.3 10 25 340 b35 6.0 12 12 74 4.4 1.1 .8
14 6.8 15 18 120 a26 b6.4 14 11| 138 4.0 2.6 .9
15 5.9 15 14 122 a22 18.0 48 10| 170 3.8 1.2 .9
16 *5,1|  bl3 14 &6 al9 9.0 36 12 56 3.4 1.2 .7
17 4.4] Dp11 11 36 als b9.0 226 *28| 54 3.2 1.0 1.0
18 3.9] blo 9.4 28 als b8.0 *150 2 31 *3,1 .9 1.2
19 3.6 9.7 8.7 21 ald b8.0 58 18 19 2.9 1.1 2.3
20 3.5 9.4 8.0 %18 bl2 18.0 36 20 12 2.7 1.2 Iz
21 3.1 8.9 7.8/ b1S all 8.0 28 2.6 1.1 .9
22 2.9 8.7 7.0/ b13 b8.0 22 3.0 1.0 .9
23 3.0 8. 6.8/ bl2 b8.8 17 3.1 1.0 .9
24 8.0 11 7.0{ bll b8.0 15 2.9 1.0 1.0
25 17 16 7.0{ bll b7.0 13 2.5 .9 1.0
26 21 17 11 12 b8.0 12 2.5 .8 1,1
27 20 b13 62 12 63 12 2.4 .8 .9
28 15 blo 142 14 263 11 2.0 .8 .9
29 12 9.3 62 14 263 10 1.9 .8 .2
30 9.6 8.7 34 15 281 19 1.8 1 1.1
31 9.3}--mmmm-- 23 15 |----meel TBO |- 1.3 Y]
Yotal| 212.4| 517.1] 579.0[1,181.2]1,229.3/1,231.2| 1,060 166.3 40.6 26.8
Mean| 6.85 17.2) 18,7 38,1 42.4 39,7 35,3 5,36 1,51 0.8
Cfsm| 0.295| 0,741 0.806 1,64 1.83| 1,71 1.52 0.231/ 0.056| 0.038
In. 0.34 0.83| 0.93 1.89 1.97 1.97 1.70 0.27 0,07 0.04
Calendar year 1959: Max 724 Min 0.4 Mean 21,7 Cfsm 0.935 In. 12.71
Water year 1959-60: Max 340 Min 0.6 Mean 20.5 Cfsm 0.884 1In. 12.03

Peak discharge (base, 250 cfs;.—-Jan. 13 (5 to 7 a.m.) 430 cfs (10.26 ft); Feb, 11 31 a.m.) 420 cfs
(10.21 ft); Mar. 30 (9 p.m.) 301 cfs (9.50 ft); Apr. 17 (6 p.m.) 312 cfs (9.60 ft

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basls of recorded range in staze when avallable,
weather records, and records for stations in Thorn Creek basin.

b Stage-discharge relation affected by ice,
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890, Butterfield Creek at Flossmoor, I1l.

Locatlon.--Lat 41°32'25", long 87°38'55", in NE.‘,—NW% sec.8, T.35 N., R.14 E., on left bank
at downstream side of Reigle Road Bridge at Homewood city limits, 0.1 mile north of
Holbrook Road and three-quarters of a mlle east of Flossmoor.

Drainage area.--23.4 sq ml (revised).

Records avallable.--May 1948 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 616.80 ft above mean sea level, datum of
929, Prilor to Sept. 9, 1948, wire-welght gage at same site and datum.

Average discharge.--12 years, 16.1 cfs,

Extremes.--Maximum discharge during year, 318 cfs Jan. 12 (gage height, 7.92 ft); minimum,
0.3 cfs Sept. 27,
1948-60: Maximum discharge, 2,550 cfs July 13, 1957 (gage height, 11,78 ft); no
flow at times 1n 1948,

Remarks.--Records good except those for perlods of ice effect, which are poor,
Revisions (water years).--WSP 1437: 1948(M), 1953, 1955.
Rating table, water year 1959-60, except periods of ice effect (gage

height, in feet, and discharge, in cubic feet per second)
Shifting-control method used Sept. 11-30)

3.8 0.4 4.7 23
3.9 .7 5.0 38
4.0 1.4 6.0 105
4.1 2.5 7.0 198
4.2 4.2 8.0 332
4.4 10
Discharge, in cubic feet per second, water year October 1959 to September 1967
Day | Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.
1 *1.1 2.4 4.5 20 13 4.7 81 26 4.7 4.7 0.8 1.C
2 .9 2.2 *.5 18 11 4.5 64 16 4.5 4.7 .8 1.0
3 +8 2.2 4.2 14 9.7 4.5 49 12 4.0 54 1.0 .9
1 18] 13 4.0] 10 8.7 4.2 39 9.0 5.5] 30 7.6 .9
5 3.5 *57 4.2 8.5 27 3.5 33 8.1 6.8 15 2.8 1.0
8 20 33 4.2 7.5 102 3.0 27 9.4 3.9 1c 2,0 1.3
7 7.8 19 3.9 8.7 56 2.5 21 9.4 3.5 8.7 1.5 1.2
8 2.7 13 3.5 7.8 37 2,3 17 7.4 3.2 7.1 1.3 1.3
9 1.8 10 3.0 8.0 32 2.3 15 7.1 3.0 5.8 1.3 1.0
10 2.1 8.1 2.7 5.5 130 2.3 13 6.5 3.0 6.5 1.0 .8
11 5.7 7.4 8.2 *5.2| 125 2.2 13 6.0 5.3 5.5 .8 .8
12 2.3 6.0 23 171 65 2.1 13. 5.8 31 4.5 .8 1.C
13 1.7 7.6 18 211 40 zZ1 10 5.0 92 4.2 .7 .8
14 1.3 12 14 96 28 2.4 14 4.5 120 3.5 1.0 .8
15 1.3 10 12 100 24 5.5 29 ¢.5| T00 3.0 *2.0 1.1
16 1.3 8.5 1o [:13 21 7.5 24 *8.4 56 4.0 1.0 .8
17 1.0 7.0 8.7 41 21 10 179 31 40 2,3 .7 1.0
18 1.0 6.C 7.4 32 *19 8.5 7 28 2.2 .7 1.4
19 1.0 5.5 6.8 23 16 9.0 57 16 20 2.1 .9 7.7
20 1.0 4.7 6.0 19 15 9.6 39 17 *16 *1,6 1.3 1.3
21 1.0 4.5 5.8 15 13 *8,0 31 19 48 1.3 1.1 .7
22 1.0 4.5 s.0 1z 1z 8.0 22 30 38 1.9 .8 .8
23 6.8 5.0 4.2 10 9.0 7.4 18 21 28 7.5 .7 .6
24 11 11 4.7 9.0 8.5 6.6 15 15 19 2.7 .8 .5
25 12 16 4.7 8.5 7.6 6.4 13 1z i2 1.7 .7 .5
26 5.5 12 17 9.0 7.4 7.0 11 9.7 9.0 4.8 .7 .6
27 3.9 8.7 55 1z 7.0 102 10 8.1 8.1 2.5 28 -4
28 2.8 7.1 95 1 6.6/ 198 9.4 8.1 7.1 1.6 B3 Ny
29 2.5 6.0 59 11 5.5 166 9.4 6.0 6.3 1.3 .7 .5
30 2.2 5.0 38 12 187 30 6.0 5.2 1.2 .9 .6
31 P3| 26 1 128 5.5 1.0 Y] I
Total] 111.1 374.4 467.2 989.7 877.0 917.1(1,003.8 365.5 729.1 206.9 38.4 32.7
Mean, 3.58 12.5 15.1 31.9 30.2 29.6 33.5 11.8 24.3 6.87 1.24 1.09
Cfsm{ ©0.153 0.534| 0.645 1.36 1.29 1,26 1,43| 0,504 1.04| 0.285| 0.053| 0.047
In. 0.18 0.60 0.74 1.57 1.39 1.48 1.60 0.58 1,16 0.33 0.06 0.05
Calendar year 1959: Max 306 Min 0.3 Mean 13.8 Cfsm 0.594 1In. 8.04
Water year 1959-60: Max 211 Min 0.4 Mean 16.7 Cfsm 0.714 In. 9.72

Peak discharge (base, 240 cfs).--Jan. 12 {6:30 p.m.) 318 cfs (7.92 f£t); Mar. 28 (5:30 a.m.) 255 cfs
(7.43 £t); Apr. 17 (7 a.m.) 262 cfs (7.52 £t).

* Discharge measurement made on this day. B
Note.--Stage-discharge relation affected by ice Wov. 13-18, Jan. 3-8, 20-26, Feb. 11-14, Feb. 18
to Mar. 16, Mar. 18-26.
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895. Lansing ditch near Lansing, Ill.

Location.--Lat 41°31'40", long 87°31'45", at north boundary of sec.l7, T.35 N., R.15 E.,
on right bank at upstream side of bridge on farm road, 0.2 mile west of Indiana State
line, 0.5 mile east of Burnham Avenue, and 2 miles south of Lansing.

Drainage area.--8.7 sq ml, approximately (revised).

Records available.--May 1948 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 607.16 f't above mean sea level, datum of
929. Prior to Sept. 20, 1948, wire-weight gage at same site and datum.

Average discharge.--12 years, 8.25 cfs,

Extremes.--Maximum discharge during year, 204 cfs June 14 (gage height, 7.13 ft); minimum
daily, 0.3 cfs Sept. 11.
1948-60: Maxlmum discharge, 461 cfs May 10 or 11, 1948 (gage heighit, 9.24 ft, from
floodmark); maximum gage height, 10.18 ft Oct. 11, 1954; no flow at times.

Remarks.--Records good except those for periods of ice effect, which are poor, Undeter-
mined amount of flow diverted for irrigation above station.

Rating tabhle, water year 1959-60, except perlods of lce effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 1-23, July 18 to Sept. 30)

2.6 o 3,7 5.7
2.7 .2 4.0 10
2.8 3 4.3 18
3.0 .9 5.0 50
3.2 1.8 6.0 112
3.4 3.0 7.0 191

Discharge, in cublc feet per second, water year October 1959 to September 1960

Day [ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.7 7.2 3.7 5.2 6.2 b3.2 36 5.5 4.0 9.3 2.2 2.5
2 2.9 6.3 4.0 5.2 5.1 b3.2 23 5.4 3.8 8.4 2.2 2.6
3 1.8 9.7 4.2 b4.5 4.5 b3.5 13 4.9 7.7 46 3.0 3.4
4 -9 51 *5,5 b3.5 4.4 3.3 10 4.6 10 14 3.3 1.7
5 27| 5T 7.3 b2.4 12 bv3.2 9.6 4.4 4.7 10 2.2 2.7
6 8.0 21 5.2 b2.6 77 b3,1 8.7 4.2 3.8 11 2,3 2.5
7 7.0 10 4.1 3.0 24 b3.2 7.4 4.4 6.2 8.1 1.0 2.8
8 4.4 6.7 4.0 2.7 13 b3.1 6.7 3.9 4,7 7.3 1.7 2.1
9 3.0 5.7 4.2 2.5 10 3.0 5.2 3.6 6.9 5.2 2.5 2.1
10 4.4 6.3 3.0 2,7| 102 b3, T 5.1 36 3.6 5.7 2.4 1.1
11 13 4.2 8.9 2.6 95 b3.1 7.3 4.5 3.6 10 1.4 .3
12 4.6 4.3 22 %98 b27 3.2 7.2 5.8 20 6.8 1.4 2.2
13 5.2 5.1 7.7| *108 b1l 3.6 7.7 5.4 70 6.9 5.1] 1.9
14 3.4 11 6.3 ry b8.0 4.5 8.7 4.2 117 6.9 5.3 1.9
15 2.1 7.4 5.8 61 7.2 6.3 28 4.1| T08 6.7 2.2 1.7
16 *2,0 16.0 4.8 20 6.7 8.2 11 9.0 50 5.0 *3.0 1.9
17 2.0 5.0 3.9 11 6.9 5.2 92 15 46 2.8 4.1 2.8
18 1.5 4.5 4.2 8.6 7.2 4.2 52 ¥9,5 18 4.8 3.7 .9
19 1.8 .1 4.8 16.0 b6.5 4,0 %21 8.2 12 5.5 3.4 2.6
20 4.4 3.9 3.2 b5.0 5.0 3.9 12 8.7 12 *1.8 4.0 3.2
21 4.1 4.3 2.9 b4.3 b4.7 4.2 9.1 8.9 28 1.4 1.3 2.9
22 1.9 4.1 4.z b3.7 4.6 4.6 7.6 11 *27 1.6 3.7 2.3
23 19 5.2 6.3 13.5 4.4 *5,9 6.9 8.1 12 3.2 2.8 1.6
24 30 8.7 3.6 13,3 *4,2 5.2 5.7 6.8 9.1 1.9 2.4 1.5
25 26 7.6 3.0{ b3.3 4.0 4.7 6.4 7.8 10 1.9 2.6 1.8
26 9.5 4.8 5.3 b3.5 b3.9 5.7 5.9 5.4 7.6 2.3 3.4 2.3
27 7.8 6.4 27 4,6 b3,7 4.4 5.0 9.5 3.1 2.4 .9
28 6.2 3.6 38 4.6 b3.6 7 7.6 8.1 2.1 2.0 2.6
29 5.6 3.3 1z 5.4 3.4 4.4 10 9.3 2.7 2.5 1.7
30 4.8 8 7.6 5.6 6.9 5.7 8.4 3.9 3.2 1.8
31 6.9 - 5.4 5.6 e 7.6 1.0 4.0 .
Totall 198,7| 299.2| 232.3] 445.9 433.6 202.8) 641.0| 207.3 87.3 62,3
Mean 6.41 9.97 7.49 14,4 14.5 6,54 21,4 6,69 2.82 2,08
Cfsm| 0.737 1.15 0,861 1,66 1.67| 0.752 2,46| 0.769| o0.324] 0,239
In. 0.85 1.28 0.99 1.91 2,03 2,22 1.85 0.87 2.74 0,89 0.37 0.27
Calendar year 1959: Max 140 Min © Mean 9.87 Cfsm 1.13 In. 15,39
Water year 1959-60: Max 117 Min 0.3 Mean 10.4 Cfsm 1.20 In. 16,27

Peak discharge (base, 140 ct‘s;.--Jan. 12 (10:30 p.m.) 186 cfs (6.97 ft); Feb, 10 (6:30 p.m.) 149 cfs
(6.51 ft); Mar, 27 (10 p.m.) 145 cfs (6.46 ft); June 14 (6 p.m,) 204 cfs (7.13 ft).

* Discharge measurement made on this day.
b Stage-discharge relation affected by lce.
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900. North Creek near Lansing, Ill.

Location.--Lat 41°32'45", long 87°33'30", in SEZSEL sec.l, T.35 N., R.14 E., or right bank
at downstream side of Torrence Avenue Bridge, 1.1 miles south of Lansing anc¢ 2.7 miles
north of U. S. Highway 30.

Drainage area.--16.7 sq mi (revised).

Records avallable.--May 1948 to September 1960.

Gage.--Water-stage recorder. Datum of gage is 599.29 ft above mean sea level, datum of
1929. Prior to Dec, 16, 1948, wire-weight gage at same site and datum.

Average discharge.~-12 years, 15.5 cfs.

Extremes%--Igaxjémurilgdischarge during year, 285 cfs June 14 (gage height, 8.17 ft); minimum,
.4 cfs Sept. .
1948-60: Maximum discharge, 730 cfs Mar, 20, 1948 (gage height, 8.51 ft, from
floodmark); maximum gage height, 8.96 ft Oct. 10, 1954; no flow at times.

Remarks.--Records falr except those for perlods of ice effect or no gage-height record,
which are poor. Undetermined amount of flow diverted for ilrrigation above station.

Revisions (water years).--WSP 1337: 1948(M).

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day | Oct. Nov Jan. Feb. Mar. Apr. May June July Aig. Sept.
1 5.0 17 11 15 b6.0f 68 14 6.0 13 3.2 4.0
2 3.7 14 11 13 6.0 45 11 2.5 12 4.1 3.7
3 4.7 14 10 13 6.6 31 11 4.1] 52 4.9 4.2
4 2.4 74 b7.6 11 6.2 25 8.7 13 3 8.1 4.5
5 2.8| 112 b6.6 22 6.2 22 8.1 8.3 20 13 2.6
6 17 48 6.2 106 6.0 20 7.6 3.1 14 4.3 3.9
7 17 20 5.9 56 6.0 18 8.1 3.2 14 2.5 3.6
8 13 15 4.9 33 6.0 15 7.3 5.0 9.6 1.8 4.0
9 8.0 12 3.9 25 6.0 13 5.5 6.5 6.8 4 3.3
10 6.8 11 4.1) 118 6.0 11 5.5 2.7 5.3 4.1 2.6
11 23 8.9 3.8| 130 6.0 11 5.2 1.3 11 2.9 1.2
12 15 6.6 99 60 6.0 11 7.3 27 7.7 2.0 1.7
13 12 7.8 165 25 7.0 11 7.6( 101 6.7 2.4 2.9
14 9.6 19 88 20 8.0 13 5.9 178 6.5 7.6 3.2
15 6.8 17 92 16 12 35 3.0 197 6.1 4.7 2.8
16 *3.7| bl3 10 50 15 15 26 5.4 86 4.9 *2.,3 2.6
17 4.4 b1l 8.8 26 15 10 136 28 70 2.7 5.4 5.3
18 2.9| blo 8.0 21 14 8.0 I05 *22 41 *4.0 4.8 2,1
19 2.6 8.1 7.5| bl5 b13 7.6 50 16 28 10 4.6 4.1
20 4.4 *6.6 7.2| *o12 11 7.4 29 16 21 6.6 7.4 6.2
21 8.8 6.6 5.2 9.0 10 8.0 23 15 28 2.2 2.3 5.3
22 6.5 6.4 4.9 8.0 9.0 8.6 18 21 34 2.3 2.6 4.9
23 8.5 8.0 7.7 7.0 8.4 ¥*b10 16 15 25 5.4 5.2 2.7
24 35 12 8.2 7.0 8.0 9.5 14 13 17 3.2 2,7 2.8
25 36 18 5.4 7.0 b7.6 9.0 13 12 15 2.4 3.2 2.7
26 19 12 9.0 8.0 7 11 12 8.2 13 3.0 4.0 5.9
27 15 11 30 9.0 7 73 9.1 5.4 12 4.4 3.6 2.0
28 13 8.7 65 10 6 170 7.3 6.4 12 3.9 2.7 4.4
29 10 5.8 31 11 6 133 7.4 13 11 3.4 3.0 3.2
30 8.8 6.0 19 12 142 12 7.6 12 8.0 3.4 4.9
31 13 - 13 117 oo 5.9 |-——--——| 3.1 [ ) S
Total| 338.4| 539.5| 398.9 839.1| 826.8] 325.7| 98l.7| 286.2] 125.4| 107.0
Mean|  10.9 18.0 12.9 27, 27.6 10.5 32.7 9.23 4.05 3.57
Cfsm| 0.653 1.08[ 0.772 1.62 1.65| 0,629 1,96] 0.553| 0.243| 0.21
In. 0.75 1.20 0.89 1.87 1.84 0.73 2.19 0.64 0.28 0.24
Calendar year 1959: Max 285 Min O Mean 18.8 Cfsm 1.13 In. 15.37
Water year 1959-60: Max 197 Min 1.2 Mean 17.3 Cfsm 1.04 In. 14.07

Peak discharge (base, 210 cfs).--June 14 (7:30 p.m.) 285 cfs (8.17 ft).

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice,

Note.--No gage-height record Jan, 21-28, Feb, 11-18, 20-24, Mar, 2-22, 24-26; discharge estimated
on basis of weather records and records for Lansing ditch near Lansing,
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905. Thorn Creek at Thornton, I11.

Location.--Lat 41°34'05", long 87°36'30", near center of N} sec.34, T.36 N., R.14 E., on
g bank at downstream side of Ridge Road Bridge in Thornton, 1 mile downstream from
North Creek and 14 miles upstream from Grand Trunk Rallway.

Drainage area.--104 sq mi (revised).

Records available.--May 1948 to September 1960.

Gage.~-Water-stage recorder. Datum of gage 1s 586.43 ft above mean sea level, datum of
929. Prior to Dec. 18, 1948, wire-weight gage at same site and datum.

Average discharge.--12 years, 91.7 cfs.

Extremes.--Maximum discharge during year, 1,220 cfs Jan. 13 (gage height, 9.90 ft); minimum
daily, 12 cfs Sept. 25.g 8y &
1948-60: Maximum discharge, 4,700 cfs July 13, 1957 (gage height, 16.00 ft); minimum
daily, 4.4 cfs Sept. 11, 1949,
4 ZElood ?f Apr. 5, 1947, reached a stage of 14.34 ft, from floodmark (discharge,
,200 cfs).

Remarks.--Records good except those for perlods of ice effect or no gage-helight record,
which are poor, Some diurnal fluctuation caused by pumping operations above station.
Figures of discharge include about 6 cfs pumped from ground-water sources for municipal
supply of Chicago Helghts and undetermined amount of ground-water pumpage for industrial
use above station.

Rating table, water year 1959-60, except periods of ice effect (zage
height, in feet, and discharge, in cublic feet per second)

2.1 6.1 5.0 422
2.2 16 7.0 659
2.5 56 10.0 1,250
3.0 146
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 33 72 54 89 89 53 a450 144 47 48 31 29
2 28 72 *53 80 89 52 349 102 41 46 33 29
3 26 66 47 b70 77 50 238 84 38 314 42 23
4 29 417 44 b60 74 50 174 72 45 170 94 21
5 41 *535 47 b54 136 47 142 67 70 100 44 20
[] 173 362 48 b52 S13 37 118 79 44 74 34 27
7 144 178 46 5S4 398 41 103 74 40 67 28 31
8 65 107 44 S0 245 42 93 61 37 59 28 29
9 48 89 38 44 186 42 80 684 37 47 2 26
10 46 77 37 42 522 44 72 64 36 53 32 20
11 96 72 79 42 850 42 77 59 32 47 28 15
12 74 67 165 541 asS00 44 84 56 197 52 28 20
i3 54 84 142 1,150 a350 48 86 56 423 47 23 21
14 48 118 98 635 a250 56 100 50 619 42 55 24
15 41 102 86 513 also 86 238 40 881 38 48 32
16 *34 bgo 75 386 also 96 1g2 69 480 34 *31 26
17 28 b80 66 231 al40 100 a650 *205 336 27 28 34
18 22 b70 61 169 128 84 686 136 290 28 28 22
19 27 87 56 126 *109 80 *3 119 172 *38 31 85
20 28 62 52 98 87 80 208 124 138 40 29 29
21 31 S8 48 86 82 74 163 118 *249 32 26 26
22 33 S8 47 72 72 82 122 146 200 32 23 22
23 93 64 44 62 69 91 103 116 146 82 29 21
24 141 98 50 54 75 82 89 91 107 33 28 16
25 179 122 47 S4 84 75 80 77 80 32 27 1z
26 124 93 79 79 103 69 86 42 27 18
217 93 70 271 287 107 61 62 41 27 26
28 74 bS5 491 794 69 52 66 41 21 24
29 66 b45 362 794 72 47 56 36 26 27
30 61 48 200 850 1in 48 s2 34 26 28
31 K 126 ki 46 - — 36 28 |-
Total| 2,057 3,498/ 3,103 5,261 5,692 5,107| 5,589 2,5¢6( 5,087 1,812 1,012 783
Mean| 66.4 117 100 1701 ' 196 165 186 83.7 170 .5 32.6 26.1
Cfsm; 0.638 1.12 0.962 1.63 1.88 1.59 1.79| 0.805 1.63f 0.562] 0.313| 0.251
In. 0.74 1.25 1.11 1.88 2.04 1.83 2.00 0.93 1.82 0.65 0.36 0.28
Calendar year 1959: Max 1,370 Min 186 Mean 108 Cfsm 1.04 In. 14.15
Water year 1959-60: Max 1,150 Min 12 Mean 114 Cfsm 1,10 In. 14.89

Peak discharge (base, 900 cfs, revised).--Jan. 13 (11 a.m.) 1,220 cfs (9.90 £t); Feb., 11 (5 to 6 a.m)
1,030 cfs (9.08 £t); June 15 (4 to 5 a.m.) 990 cfs (8.94' £t}

* Discharge measurement made on this day.

ta(}!{o gagg-height record; discharge estimated on basis of weather records and r:cords for station
a enwood.

b Stage-discharge relation affected by ice.
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910, Little Calumet River at South Holland, Ill.

Locagion.--Lat 4]1°36'05", long 87°34'38", in SW:SWi sec.13, T.36 N., R.14 E,, o% right
at downstream side of bridge on U, S. Highway 6, 0.6 mlle downstream from Thorn
Creek, 1.6 mlles east of South Holland, and 4.1 mlles upstream from former geging sta-
tion at Harvey.

Records availlable.--October 1947 to September 1960.

Gage .--Water-stage recorder. Datum of gage 1s 575,00 ft above mean sea level. _Prilor to
%ct. 27, 1947, wire-welght gage at same site and datum, Auxiliary water-staze recorder
at Dixmoor, 6.1 miles downstream; prior to Nov, 17, 1947, auxillary wire-welght gage at
same slte read twlce daily.

Average dlscharge.~-13 years, 167 cfs.

Extremes.--Maximum discharge during year, 1,860 cfs Jan. 13 {gage helght, 13.64 ft); mini-
mum a'ailg, 40 cfs Sept, 11.
1947-80: Maximum discharge, 4,440 cfs July 14, 1957 (gage height, 20.11 ft); mini-
mum daily, 7.9 cfs Oct. 6, 1950; minimum gage height, 3.99 ft Sept. 26, 1 .
. 75300% c);f Apr, 6, 1947, reached a stage of 19.24 ft, from floodmark (discharge,
, efs).

Remarks.--Records good except those for periods of 1ce effect, which are poor. Flow from
about 330 sq mi of upper Little Calumet River basin above a point in Gaxg, Ind,, is di-
verted to Lake Michigan by Burns ditch (see p. 106 ). Calumet Sag Channel, 8 miles
below station, usually diverts the entire low flow to the Mississippl River basin.

Revisions (water years).--WSP 1507: 1950, 1953.

Rating table, water year 1959-80, except periods of ice effect (zage height,
in feet, and discharge, in cublc feet per second
(Shifting-control method used June 16 to July 3; fall used as a factor
Feb, 5, 8, 10, May 8-16, May 19 to June 13, June 20 to Sept. 30

4.8 36 9.0 615
5.0 50 12.0 1,380
6.0 145 14.0 2,000
7.0 267

Discharge, in cublc feet per second, water year October 1959 to September 1967

Day | Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.
1 67 123 94 173 167 b90 940 241 96 92 54 57
2 *58 116 94 150 167 88 655 167 89 94 49 63
3 52 104 *93 b130 141 b84 461 137 81 550 87 83
1 51 504 92| bllo 130 b84 332 117 86 382 130 55
5 72 985 29 bloo 180 b78 281 106 138 163 74 54
6 188 695 115 b5 855 b70 234 114 90 114 64 53
7 248 367 110 103 840 b70 203 133 75 96 62 48
8 162 228 96 95 497 »70 179 109 69 B4 58 S0
9 105 179 85 83 557 b70 12 120 68 72 58 58

10 89 156 84 63 47

11 185 133 76 57 40

12 185 116 81 49 51

13 126 127 89 50 49

14 98 215 85 49 47

15 82 209 74 8l 48

16 71 bl70 69 70 49

17 61 b150 65 *58 54

18 52 bl30 64 55 50

19 48 119 *64 57 158
20 52 *105 68 86 78
21 49 101 70 63 59
22 51 98 67 52 57
23 102 105 150 52 59
24 228 150 72 58 54
25 260 2z2 61 58 50
26 80 54 48
27 67 54 55
28 62 47 54
29 64 46 54
30 54 9 61
31 58 50| ________
Total| 3,584 6,180 3,271 1.895 1,723
Mean 118 206 7 108 61l.1 57.4
Cfsm| b - - - - - - - - - - -
In. - - - - - - - - - - - -
Calendar year 1959: Max 2,600 Min 23 Mean 221 Cfsm - In. -

Water year 1959-60: Max 1,770 Min 40 Mean 206 Cfem -~ In., =

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.
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920. Midlothian Creek at Oak Forest, I1l.

Location.--Lat 41°36'51", long 87°43'46", in SEXNWE sec.15, T.36 N., R.13 E., on right
Fank at downstream side of Kilbourn Avenue Bridge in Oak Forest, 4.4 niles upstream
from mouth.

Drainage area.--14.0 sq mi (revised).

Records avallable,--October 1950 to September 1960.

Gage.--Water-stage recorder. Datum of gage 1s 620,41 ft above mean sea level, datum of
1929 (Cook County Highway Department bench mark).

Average discharge,--10 years, 10.8 cfs.

Extgeges%--lgaximgm discharge during year, 210 cfs Mar. 27 (gage helght, 3.95 ft); minimum,
.3 cfs Aug, 3.
1950-60: Maximum discharge, 569 cfs Oct, 10, 1954 (gage helght, 8.49 ft); maximum
gage helght, 9.00 £t July 13, 1957; no flow at times in most years.

Remarks.--Records good except those for perlods of ice effect or no gage-helght record,
whigh are poor. Diurnal fluctuation at low flow caused by small industrial plants
upstream.

Revisions (water years).--WSP 1337: 1951-53.

Rating table, water year 1959-80, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

1.3 0.2 2.0 34

1.4 1.4 3.0 120

1.5 4.1 4.0 210

1.8 21

Discharge, in cublc feet per second, water year October 1959 to September 1980

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.9 1.8 a3.0 16 10 3.7 70 20 3.4 2.2 0.4 0.8
2 .9 1,1 a3.0 13 9.0 3.5 54 14 2.8 2,2 -5 .6
3 .8 1.Z| a2.8 9.0 8.0 3.3 40 11 2.5 23 .8 .8
1 1.2 30 a2,8 7.0 12 3.0 33 9.2 3.8 T 2.8 .8
5 2.5 32 a2.8 6.0 22 2.7 24 7.7 7.2 5.1 1.7 .6
6 23 19 az2.8 5.2 73 2,3 24 9.2 3.4 2.8 1.4 .8
7 by 14 a2.6 5.6 38 2.0 21 9.2 2.8 2.2 1.8 .8
8 7.2 10 az2.3 5.1 28 1.9 18 7.2 2.5 1.8 1.2 .5
9 4.1 8.2 2.0 4.1 26 1.9 14 6.8 2,5 1.8 1.8 R
10 3.4 6.6 *1,8 3.8| 56 1.8 13 5.6 2.0 2.2 1.1 .8
11l 4.6 5.1 5.4 3.8 8l 1.7 12 5.1 2.2 1.8 .8 .6
12 2.2 4.1 15 lol i3 1.7 11 3.8 19 1.4 .8 .6
13 2.0 4.1 13 *150 29 1.7 9.2 3.8 70 1.4 .9 1.1
14 1.4 7.7 9.8 86 21 2.0 12 3.8 (3} 1.2 .8 .9
15 *1.2 5.6 8.2| %93 19 4.0 32 3.1| 54 1.1 1.1 .6
16 1.1 4.5 7.2 55 17 6.0 28 6.6 27 1.1 .9 .8
17 1.1 4.0 6.1 38 16 8.0 137 23 21 1.1 *.8 .8
18 .9 3.5 5.6 31 15 7.0 79 15 16 1.1 .8 .8
19 .8 a3.2 4.1 22 13 7.5 42 12 13 1.2 .9 4.8
20 .9 *3,0 3.8 18 12 8.0 *30 16 9.8 *1,1 1.1 1.7
21 .8| az.9 3.4 14 10 6.4 24 21 15 .9 1.4 .8
22 .8 a2.9 3.1 10 9.0 6.4 18 21 12 2.1 .9 .8
23 2.2 a3.5 3.1 8.0 7.0 6.0 15 15 9.2 2.2 1.1 .9
24 3.4 6.8 2,5 7.0 *6.6 5.4 12 12 *8.2 1.2 1.1 .9
25 6.1 11 2.8 6.2 6.0 5.2 11 9,2 5.6 .9 .9 .9
26 3.8 8.0 8.8 6.8 5.0 6.0 9.2 8.2 4.1 5.1 .9 .9
27 3.4 5.8 40 9.0 4.5 85 8.2 6.6 4.1 1.8 1.1 1.1
28 2.0 4.5 82 8.4 4,2| 177 7.2 6.1 4.1 1.2 .8 .9
29 1.8 3.8 37 8.4 4.0| 164 7.2 5.1 3.8 1.1 .6 .9
30 1.4 a3.4 26 9.0 150 20 4,1 3.1 .9 .9 1.1
31 1.8 oo 20 9.0 104 |_______ ST I .8 W8
Total| 101.5[ 22o0.9f- 312.6] v68.2| 604.3| 789.1] 833.0| 304.3| 395.1 8.4 32.2 28,1
Mean| 3.27 7.38 10.1 24.8 20.8 25.5 27.8 9.82 13.2 2,72 1,04 0.94
Cfsm| ©0.234| 0.526| 0.721 1,77 1.49 1.82 1.99 0.701| 0.943| 0,194} 0,074| 0,067
In. 0.27 0,59 0.83 2,04 1.61 2.10 2.21 0.81 1.05 0.22 0,09 0,07
Calendar year 1959: Max 180 Min 0.4 Mean 10.1 Cfsm 0.721 1In, 9,81
Water year 1959-60: Max 177 Min 0.4 Mean 12.2 ¢fsm ©0.871 In. 11.89

Peak discharge (base, 220 cfs).--No peak above base.

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for Butter-
fileld Creek at Flossmoor.

Note.--Stage-discharge relation affected by ice Nov. 15-18, 20, 26-29, Dec, 2, Jan. 3-6, Jan. 19
to Feb. 3, Feb. 14 to Mar. 28.
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925. Wolf Lake at Chilcago, Ill.
Location.--Lat 41°39'53", long 87°32'22", in NWiSWi sec.29, T.37 N., R.15 E,, at outlet on

west shore in Chicago. Prior to Aug. 17, 1960, at site 600 ft north.
Records avallable.--December 1939 to September 1960,

Gage.--Water-stage recorder, Datum of gage 1s 580,45 ft above mean sea level, datum of
929 (Cook County Highway Department bench mark). Prior to Apr. 6, 1941, staff gage,
and Apr. 6, 1941, to Sept. 11, 1957, water-stage recorder, at site 600 f't north at same
datum. Sept, 12, 1957, to May 4, 1959, staff gage at present site and datim, read once
daily(.i tMay 5, 1959, to Aug. 16, 1960, water-stage recorder at site 600 ft north at
same datum.

Extremes.--Maximum mean hourly gage height, 2.22 ft Jan. 14; minimum, 1.62 ft July 22,
1939-60: Maximum mean hourly gage height, 3.00 ft Oct. 11, 12, 1954; minimum gage
height observed, 0.76 ft Aug. 3, 1940,

Remarks.--Mean hourly values used to determine extremes Iin order to dampen ef®ects of wind
%c Mgn.s Pc{gg%on of lake at former recorder site dlked off and drained Jun: 30, 1957,
0 May 5, .

Gage height, in feet, water year October 1959 to September 1960

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

1 2,03 1.96 1.93 1.98 1.99 2.07 a2,00 1.90 1.83 1.92 1.70 1.83
2 1.96 1.93 1.95 1,99 2.07 al,97 1.86 1.84 1.91 1.70 1.84
3 1.96 1.93 1.93 1.99 2.07 al.94 1.87 1.83 2.02 1.74 1.83
4 2.09 1.93 1.95 2.00 2.07 1.92 1.87 1.82 1.98 1.77 1.79
5 2,11 1,95 1.97 2,02 2.07 al.90 1.87 1.84 1.96 1.79 1.76
6 2.09 1.94 1.96 2.06 2.07 al.89 1.89 1.83 1.96 1,79 1,75
7 2.09 1.91 1.96 2.03 2,07 a2l.88 1.85 1.84 1.95 1.77 1.75
8 2,07 1.92 1.95 2.02 2.07 al.87 1.85 1.82 1.92 1.77 1.74
9 2,05 1.92 1.93 2.04 2.07 al,86 1,84 1.82 1.91 1.79 1.74
10 2,03 1.93 1.92 2.17 2.07 1.86 1.87 1.80 1.92 1.80 1.72
11 2,03 1.95 1.91 2.20 2,07 al,.85 1.88 1.81 1.91 1,80 1.69
12 2.06 1.98 2.10 2.20 2.07 al,83 1.87 1.89 1.90 1.80 1.67
13 2.08 1.97 2.16 2.20 2,07 1.85 1.87 1,98 1.90 1.79 1.65
14 2.06 1.96 2.17 2.20 82,06 1.89 1.85 2.00 1.87 1,78 1.66
15 2,03 1.95 2.18 2.20 a2.05 1.93 i.82 2.00 1.84 1.80 1.67
16 2.00 1.96 2,13 2,13 22.04 1.93 1.85 2.02 1.82 1,81 ~1.70
17 1.97 1.97 2.09 2.07 22,03 1.99 1.89 2.05 1.79 1.81 1.72
18 1.98 1.97 2,07 2,07 82.02 1.98 1.92 2,02 1.77 1.82 1.74
19 1.98 1,95 2.06 2.07 a2.01 1.99 1.93 1.99 1.74 1.85 1.83
20 1.93 1.99 1.93 2.05 2.07 2.00 1.99 1.94 1.99 1.72 1.92 1.85
21 1.95 1.99 1.92 2.06 2,07 al.97 1.98 1.92 2.00 1.67 1,92 1.87
22 1.92 1.98 1.92 2.05 2.07 1.94 1,97 1.93 1.99 1.66 1.92 1.87
23 1.94 1.97 1.94 2.05 2.07 1.9¢ 1.94 1.92 1.96 1.73 1.93 1.89
24 1.96 2.00 1.94 2.05 2.07 81,95 1.90 1.92 1.94 1.70 1.92 .8

25 1.95 2,00 1.93 2.05 2.07 al,95 1,90 i.90 1.94 1.69 1.90 1.84
26 1.95 2.00| 1.93 2.05 2.07 82.00 1.89 1.89 1.92 1.75 1.89 1.82
27 1.97 1,97 1.95 2.05 2.07 2.07 1.89 1.88 1.91 1.77 1.88 1.83
28 1.97 1,95 1.97 2.05 2.07 82.08 1.88 1.88 1.93 1.75 1.84 1.83
29 1.98 1.94 1.99 2,05 2.07 82.08 1.88 1.85 1.93 1.75 1.83 1.82
30 1.98 1,92 1.99 2,03} _____] a2.05 1.90 1.82 1.93 1.75 1.84 1.84
31 l.98)_ ] 1.99 2.00 22.02 1.83|_____] 1.72 1.85

. & No gage-height record; gage helght estimated on basis of recorded range in stage when available
and weather records,

614214 O -61 -8
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930. Deep River at Lake George Outlet at Hobart, Ind.

Location.--Lat 41°32'10", long 87°15'25", in NWi sec.32, T.36 N., R.7 W., on left bank at
upstream side of highway bridge, 300 ft upstream from Duck Creek and 40C ft downstream
from Lake George Dam.

Drainage area.--125 sq ml.
Records available.--April 1947 to September 1960.

Gage .--Water-gtage recorder. Datum of gage 18 588.17 ft above mean sea level, datum of
929 (levels by Indiana Flood Control and Water Resources Commission). Prior to
July 30, 1952, staff gage and July 30, 1952, to July 20, 1955, water-stage recorder, at
gite 400 ft upstream at datum 11.80 ft higher.

Average discharge.--13 years, 98.1 cfs.

Extremes.--Maximum discharge during year, 1,260 cfs Feb. 11 (gage height, 10.65 ft); mini-
mum, 7.4 cfs Sept. 10 (gage height, 3.61 ft). -
1947-60: Maximum discharge, 3,880 efs Oct. 11, 1954 (gage height, 1€.48 ft, present
datum, site then in use); minimum, 2.0 cfs (regulated) Oct. 8, 1956; minimum gage
height, 3.35 ft Sept. 21, 1956.

Remarks .--Records good except those for periods of ice effect or no gage-height record,
which are fair.

Revigions (water years).--WSP 1337: 1953, drainage area. WSP 1507: 1956.

Rating table, water year 1959-60, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

3.8 7«0 7.0 427
3.8 16 2.0 820
4,0 30 11.0 1,380
4.5 83

Discharge, in cubic feet per second, water year October 1959 to September 1960

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

1 76 170 89 184 177 62 640 107 89 46 14 10

2 50 164 83 157 177 61 495 101 68 49 14| *9,1

3 37 138 89| bl36 150 58 382 83 52 184 26 9.8

4 33 233 89| bl20 131 56 310 72 42 352 33 10

5 5¢ 564 107 101 142 54 240 62 46 367 27 9.8

6 240 640 144 89 434 52 212 62 45 226 22 10

7 412 478 144 83 640 50 177 71 48 144 23 10

8 397 324 119 76 512 48 144 67 32 107 18 9.8

9 268 240 101 68 367 48 119 83 28 83 19 8.4
10 184 198 89 65 570 48 101 101 28 73 16 8.0
11 254 164 107 64! 1,200 47 95 107 26| 68 15 8.8
12 324 138 226 247| 71,200 46 89 101 69 58 16 9.8
13 254 131 254 870 700 52 89 89 310 49 15 9,1
14 170 198 212 920 400 58 89 76 660 41 14 9.4
15 131 254 *170 290, 65 198 64 720 37 21 12
16 107 240 144 620 200 74 240 63 620 32 27 13
17 89 212 125 461 175 74 478 107 564 28 22 18
18 77 164 113 352 160 68 700 1 478 26 16 19
19 68 138 101 268 140 66 564 125 352 24 22 54
20 58 113 95 184 125 66  *382 119 254 22 33 14
21 150 110 72 296 119 212 21 28] 30
22 125 98 *70 240 113 170 24 21| 21
23 1lo 88, 68 198 119 *150 40 16 18
24 94 *78 67 157 107 125 33 15 17
25 82 77 66 125 *95 101 27 14 15
26 107 78 83 29 13| 14
27 95 66 71 *26 12| *1a
28 83 57 63 21 12| 12
29 78 53 56 18 10| 14
30 101 7z 48 18 12 12
31 e 95 15 12}
Total| 7,224 2,765| 5,610| 2,288 578| 457.0
Mean 241 89,2 187/ 73.7| 18.8 15.2
Clom| 1.93| 0,714 1.50| 0,5%0| 0.149f 0,122
In. 2.15| o0.82| 1.87| 0.68] 0,17/ 0.14
Calendar year 1959: Max 1,810 Min 11 Mean 163 Cfsm 1.30 In. 17.76
Water year 1959-60: Max 1,200 Min 8,0 Mean 149 Ccfsm 1.19 In. 15,20

Peak discharge (base, 700 cfs),--Jan, 13 (11 p.m,) 1,020 cfs (9,80 ft); Feb. 11 (6:30 p.m.) 1,260
cfs (10.65 ft); Mar, 30 (10 p.m.) 870 cfs (9.17 ft); Apr. 18 (1l &.m. to 1 p.m.) 720 cfs (8.55 ft);
June 14 (12 p.m.) 770 cfs (8,81 ft).

#* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.--No gage-height record Jan. 23-25, Feb, 12-24, Mar, 3-26; discharge estimated on basis of
weather records, engineer's notes, 2 discharge measurements, and records for statlons on nearby
streams,
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932. Little Calumet River at Gary, Ind.

Location.--Lat 41°34'19", long 87°19!13", 1n-SE—3: sec.15, T.36 N., R.8 W., on right bank
at upstream side of Pennsylvanla Rallroad bridge at Gary, 1.3 miles downstream from
bridge on State Highway 53 and 1.5 miles upstream from confluence with Deep River.

Drainage area.--Indeterminate.

Records available.--June 1958 to September 1960.

Gag%éE;Water-stage recorder. Datum of gage 1s 580.00 ft above mean sea level, datum of

Extremes.~-Maximum discharge during year, 94 cfs Feb. 11 or 12 (gage helght, 8.38 ft); no
ow Aug. 30 to Sept. 16.
1958-60: Maximum discharge, 196 cfs Mag 1, 1959 (gage height, 9.63 ft); no flow
Sept. 13-20, 1959, Aug. 30 to Sept. 16, 1960.

Remarks.--Records good except those for periods of no gage-height record, which are fair.
oW 1s generally west to east except durilng times of flood, when the flow< passing the
g?ge may be elther east or west, depending on the stages in Hart ditch ani 1n Deep
ver.

Rating table, water year 1353-60 (gage height, in feet, and dlscharge,
in cubic feet per second
(Shifting-control method used Oct. 1-20, May 7-23, Aug, 17 to
Sept. 1, Sept. 17-30)

5.95 o 7.0 22
6.0 3 7.5 41
6.2 2.3 8.0 87
8.4 5.0 9.0 141
6.7 12
Discharge, in cubic feet per second, water year October 1959 to September 1960

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

1 6.3 14 14 16 35 20 87 29| 13 18 1.7 0

2 5.8 15 13 14 35 19 87 27 12 17 1.8 *Q

3 5.0 15 13 13 29 19 80 26 13 3.4 4]

4 5.2 16 13 13 30 18 67 22 12 29 2.2 (4]

5 5.6 24 186 12 40 18 81 19 11 26 2.0 o

& 186 30 21 12 52 17 52 18 9.1 24 1.9 4]

7 15 26 22 1 70 16 48 18 7.4 22 3.7 )

8 14 23 20 11 58 16 45 17 6.1 20 2.3 [+]

9 14 21 18 11 52 15 41 18 4.8 17 2.0 0
10 14 19 17 11 59 15 39 21 4.1 17 1.9 o
11 18 17 19 21 74 15 35 21 (] 15 1.7 o
12 17 17 32 43 88 15 35 21 16 13 1.6 o
13 16 17 27 68 85 16 31 19 31 11 1.8 o
14 15 21 23 80 86 18 31 17 41 9.1 2.0 [+]
15 13 25 *20 70 sz 21 35 16 50 7.8 1.7 o
16 12 24 19 S8 41 25 35 16 55 6.3 1.4 o
17 11 21 17 46 37 26 45 22 81 5.0 1.0 .8
18 9.8 19 16 39 34 24 52 22 61 3.4 1.0 .5
19 8.6 17 15 36 31 23 55 24 55 2.8 1.4 4.9
20 *8.1 15 14 34 30 22 *58 24 50 2.3 3.6 1.7
21 7.4 15 13 27 28 24 52 26 45 2.0 2.5 1.0
22 6.7 14 12 26 27 27 50 26 41 3.3 2.1 .8
23 7.8 17 25 26 *24 45 26 37 6.1 1.7 .8
24 12z *20 11 24 *24 22 41 *24 *35 3.6 1.2 .8
25 14 23 11 24 24 20 37 22 31 2.9 .8 .8
26 16 23 15 19 35 20 27 *3.6 .6 .6
27 17 19 23 24 33 17 26 3.4 4 *.4
28 16 17 40 37 29 15 24 3.0 .5 .4
29 15 14 31 48 27 14 24 2.7 .3 .6
30 14 i3 25 58 29 16 21 2,3 o .5
31 e 18 3 |--eemm o 18 |-mmeeaee 2.0 [ S
Totall 369.3 571 580 754 1,397 638 827.1 353.4 49.8 14.6
Mean 11.9 15.0 18.7 24.3 46.8 20.6 27.8 10.8 1.61 0.49
Cfsm - - - - - - -
In. - - - - - - - - - -
Calendar year 1959: Max 196 Min 0 Mean 27.9 cfsm - In. -

Water year 1959-60: Max 88 Min o Mean 20.9 cfsm - In, -

* Discharge measurement or observation of no flow made on this day.
Note.--No gage-height record Oct. 21 to Mar, 26; discharge estimated on basis of weather records,
5 discharge measurements, and records for stations on nearby streams.
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935, Burns ditch at Gary, Ind.

Location.--Lat 41°34130", long 87°17'20", in N} sec.13, T.36 N., R.8 W., o1 left bank on
ownstream slde of bridge on Central Avenue, 0.4 mile east of Gary and 0.4 mile down-
stream from confluence of Deep River and Little Calumet River,

Drainage area.--About 160 sq mi.

Records availlable.--October 1943 to September 1960 (October 1950 to September 1955, high-
water records only).

Gage.--Water-stage recorder. Datum of gage is 577.04 ft above mean sea level, datum of
929. Prior to July 28, 1955, wire-welght gage at same site and datum.

Average discharge.--12 years (1943-50, 1955-60), 139 cfs.

Extremes.--Maximum discharge during year, 1,420 cfs Feb. 12 (gage hei%ht, 10.40 ft); min-
imum daily, 8.9 cfs Sept. 10; minimum gage height, 3.32 ft Sept. 11, 14,
1943-60: Maximum discharge, 3,430 cfs Oct, 11, 1954; maximum gage height, 16.44 ft
]gag. %2, %gﬁé, from graph based on gage readings; minimum discharge determined, 1.8 cfs
ct. , .

Remarks.--Records good except those for periods of indefinite stage-dischavge relation,
which are fair. Burns ditch 1s an artificial channel which reverses the direction of
flow of part of Little Calument River and flows into Lake Michigan at Wickliffe.

Revisions (water years).--WSP 1034: 1944, WSP 1337:

Drainage area.

of indefinite stage-dlsgcharge
in cubic feet per secord)
12, July 6 to Sept. 30)

Rating table, water year 1959-60, except periods
relation (gage height, in feet, and discharge,
(Shifting-control method used Mar., 30 to May

3.2 4.0 6.0 379
3.5 20 8.0 778
3.7 35 10.0 1,270
4.0 74
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day| Oct, Nov. Dec. Jan. Feb, Mar., Apr. May June July Aug. Sept.
1 95 186 119 239 239 102 874 164 118 77 16 12
2 65 194 119 194 239 100 665 164 98 T2 16 11
3 46 164 119 174 194 100 526 142 80 239 36 12
4 39 284 126 154 156 98 415 126 71 347 60 12
5 55 564 142 142 179 98 347 112 76 415 35 12
6 218 709 179 119 488 86 299 112 66 299 27 12
7 397 603 186 112 709 84 254 126 64 1€a 21 12
8 433 433 156 102 644 80 224 118 52 126 20 11
g 331 331 134 92 488 80 194 134 44 11 19 10
10 224 269 126 89 644 78 172 186 40 9% 18 8.9
11 269 224 142 89 1,240 78 156 179 42 €9 18 10
12 347 194 254 294 1,240 7 149 156 119 72 17 12
13 315 186 315 850 995 B3 142 134 331 €0 16 11
14 224 269 269 1,140 665 92 149 126 644 48 16 11
15 164 315 *224 1,040 451 112 269 112 850 39 25 13
16 126 315 194 898 347 134 331 104 778 33 29 15
17 112 284 172 687 299 134 526 156 778 31 23 18
18 94 224 156 507 269 126 826 186 623 8 19 22
19 83 186 142 397 224 119 778 186 488 25 25 69
20 *74 156 126 315 179 1138 564 17¢% 363 23 38 60
21 68 142 119 269 179 126 *433 172 284 21 29 29
22 64 134 112 224 164 142 347 172 254 24 22 24
23 84 149 102 194 142 *119 299 172 *209 € 18 19
24 142 *179 98 172 *134 112 254 *156 186 40 17 20
25 224 224 96 142 126 104 209 134 142 29 16 18
26 269 224 102 102 186 119 119 *35
27 269 186 134 149 164 104 104 29
28 224 164 254 451 149 92 98 26
29 194 142 379 826 142 83 89 21
30 172 126 379 946 156 102 82 19
31 164 - __. 299 995 | .o 119 fcemee o 17
Total 5,585 7,760 5,474 9,596 | 11,103 6,052 10,199 4,328 7,293 2,773 680 541.9
Mean 180 259 177 310 383 195 340 140 243 87.8 21.9 18.1
Cfsm 1.12 1.62 1.11 1.94 2.39 1.22 2.12 0.875 1.52 0.549 0.137 0.113
In. 1.29 1.81 1.28 2.24 2.58 1.41 2.36 1.01 1,70 0.83 0.16 0.13
Calendar year 1959: Max 1,720 Min 9.0 Mean 214 Cfsm 1.34 In, 18.12
Water year 1959-60: Max 1,240 Min 8,9 Mean 195 Cfsm 1.22 In. 16.60

* Discharge measurement made on this day.
Note,--Stage-dlscharge relation indefinite July 13, 14, 17-20, 29-31, Aug. 1, 2, 6-16, 23-26,
Aug. 28 to Sept. 5, Sept. 7, 9-16, 22-30; discharge estimated on basis of weather records and rec-
ords for Deep River at Lake George Outlet at Hobart.
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940. Little Calumet River at Porter, Ind.

Location.--Lat 41°37'18", long 87°05'13", in NEL sec.34, T.37 N., R.6 W., near center of
span on downstream side of highwag bridge, three-quarters of a mile northwest of Porter
and 4.5 miles upstream from Salt Creek.

Drainage area.--62.9 sq mi.
Records available.--May 1945 to September 1960.

Gage.--Water-stage recorder. Datum of gage is 603.48 ft above mean sea level, datum of
929. Prior to June 26, 1952, wire-welght gage at same site and datum.

Average discharge.--15 years, 71.6 cfs.
Extremes.--Maximum discharge during year, 1,120 cfs Feb. 11 (gage height, 8.18 ft); mini-

mum, 24 cfs July 22, Aug. 17, 18; minimum gage height, 2.62 ft Aug. 19, Sent. 4.
1945-60: Maximum discharge, 3,110 cfs Oct. 10, 1954 (gage height, 11.65 ft); mini-
mum, 15 cfs Dec. 6, 1958, result of freezeup; minimum gage height, 2.14 ft Aug. 22,
1949.
Remarks .--Records fair.
Revisions (water years).--WSP 1084: 1945. WSP 1337: 1946-47, drainage area.
Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1-5, 10, 13-23, 30, Nov. 3, Nov. 8
to Dec. 8, Dec., 15-27, Dec, 31 to Jan, 2, Jan. 8-11, Jan. 16 to
Feb, 5, Feb. 18 to Mar, 26, Aug. 20 to Sept. 5)
2.6 23 5.0 177
2.8 28 6.0 325
3.2 44 7.0 590
3.5 59 8.0 1,020
4.0 88
Discharge, in cubilc feet per second, water year October 1959 to September 1960
Day Oct. Nov, Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 33 137 76 70 127 bs2 199 95 35 32 26 28
2 30 1lo 76 64 102 b4g 157 76 33 30 26 28
3 28 95 88 bE0 82 b47 127 62 32 147 97 28
4 32 156 102 ab4 76 b44 110 54 30 118 198 27
5 70 385 118 as0 95 b42 102 52 39 59 93 27
€ 204 289 137 a4s 336 a40| 88 54 35 46 49 27
7 345 177 118 a4l 385 b37] 82 70 32 39 42 27
8 177 137 102 37 225 b37 76 59 30 35 37 26
9 110 110 95 35 177 b37! 70 56 30 32 32 28
10 82 95 82 37 388 b37 70 70 28 33 32 27
11 167 88 102 39 9290 b37| 70 70 28 35 30 27
iz 157 76 177 189 a500 b37 76 62 110 32 27 28
13 95 82 157 750 225 b37 64 54 308 32 26 30
14 70 147 118 460 167 37 70 49 590 30 26 27
15 59 177 95 345 127 39 167 44 302 28 27 28
16 54 137 88 289 119 49 157 44 177 28 26 30
17 46 110 76 187 110 49 245 70 187 27 24 32
18 42 82 70 147 95 46 365 59 137 27 24 32
19 39 70 62 118 82 54 199 54 95 26 46 62
20 37 82 56 95 70 64 137 76 76 26 157 44
21 54 aso b70] 76 *#110 88 62 26 102 35
22 *#49 ag2 70 7 95 82 *56 26 59 33
23 44 as7 *64] 64 82 64 52 56 44 32
24 44 ab4 62 *64] 70 54 46 37 39 32
25 46 a53 62 59 64 *49 39 30 *#37 32
26 59 as5 46 35 33
27 82 *64 42 33 *35
28 118 82 39 35 28
29 118 95 37 33 27
30 1lo 127 44 32 26
31 82 137 39 [-==---— 28
Total] 2,801 35,978 3,352 1,814 2,737 1,212 1,520 938
Mean 90.4 128| 112 . . . 9.0 31.3
Cfam| 1.44 2.03! 1.78| 0.930 1.45| o,622 0.779| 0.498
In. 1.66 2.34 1.99 1,07 1.62 0.72 0.90 0.56
Calendar year 1959: Max 986 Min 22 Mean 86.2 Cfsm 1.37 In. 18,59
Water year 1959-60: Max 320 Min 24 Mean 90.0 Cfsm 1.43 In. 19.48

Peak discharge (base, 700 c¢fs).--Jan. 13 (11 a,m.) 870 cfs (7.73 ft); Feb, 11 (5:30 a.m,) 1,120 cfs
(8.18 ft); June 14 (3 a.m.) 710 cfs (7.34 ft).
#* Discharge measurement made on this day.
a No gage-height record; discharge estimated on basls of weather records and records for stations
on nearby streams,
b Stage-discharge relation affected by ice.
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945, Salt Creek near McCool, Ind.

Location.--Lat 41°35'48", long 87°08'40", in SE sec.6, T.36 N., R.6 W., or left bank on
downstream side of highway bridge, 50 ft downstream from New York Centrsl Railroad
bridge, 1f miles north of McCool, and 1.5 miles upstream from Little Calumet River.

Dralnage area.--78.7 sq mi.
Records available.--May 1945 to September 1960.

Gage.--Water-stage recorder., Datum of gage 1s 594.10 ft above mean sea level, datum of
1929 (levels by Indiana Flood Control and Water Resources Commission). Prior to
July 25, 1955, wire-welght gage at same site and datum.

Average discharge.--15 years, 71.6 cfs.

Extremes.--Maximum discharge during year, about 980 cfs Feb. 11, from peak discharge,
rainage area relationship; minimum, 28 cfs Aug. 1-3, Sept. 11, 12, 27-£9; minimum gage

height, 2.83 ft Sept. 11, 12.
1945-60: Maximum discharge, 3,180 cfs Oct, 11, 1954 (gage height, 14.12 ft); min-

imum, 6.3 cfs Aug. 24, 1955 (gage height, 2.31 ftf.

Remarks ,~~Records good except for periods of doubtful or no gage-height record or ice
effect, which are fair,

Revisions (water years).--WSP 1337: 1946-48(M), 1950(M), drainage area.

Rating table, water year 1959-60, except periods of ice effect (gage
height, in Feet, and discharge, 1n cubic feet per second)
(Shifting-control method used Mar. 18 to Apr. 21)

2.9 28 6.0 266
3.5 53 9.0 700
4.5 114 10.0 940
Discharge, in cublc feet per second, water year October 1959 to Septembex 1860
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 46 96 58 66 105 55 220 100 38 36 28 31
2 38 74 60 61 96 53 159 72 36 36 8 29
3 38 63 68 58 80 52 122 62 36 157 57 29
4 38 170 71 54 70 50 102 58 34 179 T4 29
5 88 380 89 52 68 49 96 58 41 86 43 29
6 242 290 106 50 150 48 86 64 38 56 34 29
7 354 122z 83 48 300 47 80 74 36 46 34 29
8 183 89 71 48 240 A6 77 66 34 41 33 29
9 99 77 63 46 150 46 68 60 33 36 31 29
10 17 68 60 18 300 46 66 74 33 38 38 29
11 199 66 82 48 740 47 66 74 33 38 33 28
12 140 60 179 215 6 48 71 66 63 36 31 79
13 83 66 114 £86 250 50 68 58 288 36 29 29
14 68 198 89 515 150 52 71 52 578 34 29 29
15 58 159 77 3z8 120 55 199 50 270 33 34 29
16 53 114 71 231 100 58 140 50 131 33 31 33
17 48 99 68 131 94 60 300 68 140 31 29 33
18 46 71 66 102 88 63 446 58 96 31 29 34
19 43 63 63 89 82 66 231 56 71 31 39 58
20 4] 60 58 83 78 68 131 92 60 29 140 46
21 ~*4] 63 56 63 74 71 *114 84 53 29 71 36
22 41 66 *53 60 70 71 920 80 *50 29 48 33
23 50 714 50 58 *67 *66 84 65 50 46 41 31
24 89 *86 50 58 65 63 75 52 48 34 36 31
25 122 114 53 56 63 60 70 *48 43 31 34 29
26 99 83 58 60 68 43 38 33 *33 29
217 89 71 80 124 62 43 36 *3 33 *29
28 92 66 114 502 58 43 43 31 31 28
29 74 60 102 516 58 41 41 29 31 28
30 63 58 86 474 70 43 36 23 31 29
31 80 fo------ 74 367 |~=----—f 4] |- 23 j-5 N PRI
Total] 2,822 3,123( 2,372| 3,800| 4,439 3,433 3,548 1,895| 2,527 1,401| 1,244 943
Mean 91.0 104 76.5 123 1583 111 118 61.1 84.2 45.2 40.1 31.4
Cfsm 1.16 1.32 0.972 1.56 1.94 1.41 1.50 0.776 1.07 0.574 0.510 0.399
In. 1.34 1.47 1.12 1.80 2,09 1.63 1.67 0.89 1.19 0.63 0.59 0.45
Calendar year 1959: Max 970 Min 24 Mean 90,4 Cfsm 1.15 In. 15.58
Water year 1959-60: Max 740 Min 28 Mean 86.2 Cfsm 1.10 In. 14.90

Peak discharge (base, 600 ¢fs).--Jan. 13 (1 p.m.) 760 cfs (9.28 ft); Feb. 11 (time unimown) about
980 cfs; June 14 (8 a.m.) 664 cfs (B8.77 ftg.

* Discharge measurement made on this day.
Note.--No gage-helght record Feb. 1-29; discharge estimated on basis of weather records, discharge
1t, and r rds for stations on nearby streams, Stage-discharge relation affected by ice
Jan. 2-5, 7, 22-23, Mar. 1-17. Doubtful gage-height record Apr. 22 to May 24; discharge computed on
basis of weather records and records for Little Calument River at Porter.
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965, East Branch Coldwater River at Coldwater, Mich.

Location.--Lat 41°56125", long 85°01'00", in NWi sec.2l, T.6 S., R.6 W., on downstream
side of Jay Street Bridge at Coldwater, 1 mile upstream from mouth.

Drainage area,-~~About 60 sq mi.

Begﬁﬂg available.~~October 1937 to September 1960. Monthly discharge only for October,
ovember 1937, published in WSP 1307.

Gage.--Wire-weight gage, read twice dally, and crest-stage gage. Datum of gage 1s 930.72
t above mean sea 1eve1 datum of 1929 (levels by Michigan Department of Gonservation).
Prior to Oct. 1, 1947, Staff gage at site 400 ft downstream at same datum.

Average discharge.--23 years, 45.2 cfs.

Extremes.~-Maximum discharge during year, 236 cfs Jan. 13 (gage height, 5.:87 ft); minimum,
3.8 e¢fs Oct. 5 (gage height, 4.23 ft).
1937-60: Maximum discharge, 735 cfs Apr. 24, 1950 (gage height, 6.60 ft); minimum,
0.1 cfs Dec, 13, 15-18, 1946, Sept. 12-18, 24, 1953 Sept. 21, 22, 1955,

Remarks.~-Records good except these below 10 cfs, which are fair. Flow infreguently
af'fi'ected by contribution to or from Coldwater "Lake. Regulation caused by dam at outlet
of Marble Lake.

Revisions (water years).--WSP 1307: 1938-39(M), 1945(M).

Rating table, water year 1959-60 (gage height, in feet, and discharge,
n cublce feet per second
(Shirting-control method used Oct. 1 to Nov. 10)

4,1 2,5 4.8 62
4.2 7.0 5.8 186
4.4 20
Discharge, in cublc feet per second, water year October 1959 to September 1960
Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 5.6 8.2 29 39 82 55 1lz2 82 55 75 16 9.4
2 5.2 8.2 31 39 *78 55 120 70 54 73 26 10
3 5,2 7.6 31 39 66 54 124 70 50 103 27 9.4
4 4.3 *22 29 41 85 51 118 69 43 - 27 9.4
5 4.3 20 37 33 83 44 1lo 68 48 91 25 9,4
& 17 19 37 62 46 108 58 38 82 25 9.4
7 *Te 16 35 *39 104 42 91 72 35 73 24 *9 .4
8 12 13 34 39 96 46 91 60 32 68 24 9.4
9 12 15 *33 35 91 40 98 *49 30 80 *24 12
1o 11 16 31 35 118 36 86 25 57 24 7.0
11 12 16 32 30 173 38 *80 62 20 *52 23 9.4
12 14 16 36 84 150 38 80 56 %0 48 20 11
13 12 18 43 *186 153 40 83 57 57 46 19 9.4
14 12 58 37 1 133 38 89 57 *103 43 21 8.8
15 12 57 38 181 122 36 82 51 127 37 14 9.4
16 10 32 38 182 115 35 84 49 109 34 19 8.8
17 10 36 38 186 108 34 134 55 156 35 18 7.6
18 10 28 38 145 100 37 151 54 144 33 18 7.6
19 10 30 34 140 103 19 142 54 133 35 17 15
20 10 31 36 142 88 I 132 65 109 34 17 21
21
22
23
24
25
286
27
28
29
30
31
Total]
Mean|
Cfam|
In.
Calendar year 1959: Max 190 Min 3.3 Mean 4¢3.5 Cfsm -~ In., -
Water year 1959-60: Max 186 Min 4.3 Mean 52,3 Cfam - In. -

* Discharge measurement made on this day.



110 STREAMS TRIBUTARY TO LAKE MICHIGAN
975. St. Joseph River at Three Rivers, Mich.
Location.--Lat 41°56125", long 85°38'00", in S% sec.18, T.6 S., R.11 W., o~ right bank in
Scldmore Park at Three Rivers, 250 ft downstream from Rocky River and at mile 112.
Drainage area.--1,320 sq ml, approximately.
Records available.--May 1953 to September 1960.

Gage.--Water-stage recorder, Datum of gage is 781.34 ft above mean sea level, datum of
929 (levels by Michigan Department of Conservation).

Average discharge.--7 years, 1,008 cfs.

Extremes.--Maximum discharge during year, 3,970 cfs Jan. 17 {gage helght, 7.56 ft); mini-
mum, 300 cfs Oct. 4; minimum daily, 402 cfs Sept. 7.
95:13953-60: Maximum discharge, that of Jan. 17, 1960; minimum daily, ¢5 cfs Aug. 30,

Remarks.--Records good. Flow regulated by powerplants above station.

Rating table, water 1959-60 (gage height, in feet, and discharge, in
cublc feet per second
(Shifting-control method used May 8 to June 16)

2.8 395
4.0 1,170
7.5 3,920
Discharge, in cublc feet per second, water year October 1959 to September 1860
Day Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug . Sept.
1 594 563| 1,230 1,350| 1,980 1,510| 3,520| 1,790| 1,510| 1,620 970 627
2 588 584| 1,080| 1,290| 2,060| 1,530| 3,720| 1,590| 1,660| 1,520 732 622
3 542 571| 1,130( 1,240| *2,020| 1,570| 3,600, 1,670| 1,530} 1,680 720 612
4 476! *876| 1,060| 1,360| 1,920| 1,510| 3,340| 1,590| 1,380| 1,750 938 532
5 666 978| 1,160 972| 1,870| 1,440| 3,130 1,430 1,360| 1,960 913 529
6 908 946| 1,190 1,030| 2,110] 1,450 2,910 1,400| 1,200| 2,050 780 461
7 *1,150f 1,070| 1,210| *1,160| 2,000| 1,450 2,700| 1,720 700( 2,000 836 *402
8 1,170| 1,110| *1,220| 1,230| 2,220 1,390| 2,600( 1,810 749| 1,900 870 160
9 1,200 1,000 1,240/ 1,040| 2,430 1,390| 2,500/ *1,810| 1,000| 1,810 793 554
10 1,240 899| 1,190| 1,060| 2,600} 1,320| 2,320| 1,870 902| 1,550 797 534
11 1,140 951| 1,260/ 1,110| 2,660} 1,320| 2,110| 1,880 880} 1,500 821 496
12 1,130 972| 1,310| 1,520 2,e40| 1,220 2,030( T,760| 1,020} *1,520 768 510
13 1,140 968 1,390| 2,350| 2,910{ 1,290| 1,860| 1,740| 1,420} 1,480 779 503
14 1,120 1,100{ 1,420| 3,110 s 1,200| 1,940 1,720| *1,820| 1,330 774 530
15 1,070| 1,280 1,400/ 3,620 2,910 1,210 1,980| 1,630| 2,270| 1,210 738 580
16 978 1,360 1,460| 3,870 2,820 1,230 2,060 1,560| 2,590| 1,200 700 594
17 859| 1,440| 71,360 32,910/ =2,660{ 1,240 2,320 1,550 3,070[ 1,140 698 566
18 720 1,350| 1,380 3,700| 2,500| 1,250 *2,550| 1,420 3,110 909 558 542
19 752] 1,410| 1,340| 3,420| 2,440| 1,240 2,620| 1,350| 3,110 998 592 694
20 700| 1,430 1,260| 3,160| 2,350| 1,230 2,650| 1,600 3,080| 1,010 640 637
21 716| 1,390/ 1,200{ 2,910| 2,220 974| 2,620 1,630 3,010 956 660 639
22 672| 1,350 1,140| 2,470| =2,200| *1,110| 2,490| 1,570 2,830 930 676 670
23 702 1,320{ 1,090| 2,630| 1,890 1,370| 2,320 1,760| 2,820 943 616 693
24 764| 1,350 9s8f 2,510 1,850 1,560| 2,270 1,820| 2,550 877 586 774
25 748| 1,400 1,010| 2,340 1,730 1,200{ 2,210| 1,790 2,390 870 674 801
26 708] 1,380 960 2,220| 1,620 1,060 2,030| 1,680 2,250 890 670 757
27 605/ 1,280 1,090| 2,200 "'_11,17 1,130 1,880| 1,630| 2,120 924 614 664
28 688| 1,280/ 1,160 2,200] 1,630| 1,540/ 1,920 1,780| 2,110{ 1,030 637 670
29 747] 1,190{ 1,120| =2,260{ 1,630{ 1,950 1,870 1,790| 1,900 1,040 636 705
30 742| 1,020f 1,350| 2,230 2,400/ 1,790| 1,780| 1,680 900 563 760
31 748 --————- 1,320 2,150|------—| 3,070{ -— - 1,690 (-———-——| 918 544
Totall 25,984 33,818| 37,728| 67,622 64,710 44,354 73,860 51,810( 58,021} 40,415 22,293' 18,118
Mean 838 1,127 1,217 2,181 2,231 1,431| 2,462 1,671| 1,934| 1,304 719 604
Cfsm| 0,635 0.854| 0,922 1,65 1,69 1,08 1.87 1,27 1,47| 0.988| 0.545| 0.458
In. 0,73 0.95] 1,08 1.91 1.82 1.25 2.08 1,46 1.63 1.14 0.63 0.51
Calendar year 1959: Max 3,570 Min 220 Mean 1,118 Cfsm 0.847 In. 11,50
Water year 1959-60: Max 3,910 Min 402 Mean 1,472 Cfsm 1.12 In. 15.17

* Discharge measurement made on this day.
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985. Fawn River near White Pigeon, Mich.

Location.=-Lat 41°47'00", long 85°35'00", in SW: sec.10, T.8 S., R.11 W., on right bank a
quarter of a mile downstream from bridge on county highway, 3.1 miles east of White
Pigeon, and 35 miles upstream from outlet of Klinger Lake.

Drainage area.--191 sq mi.

Records avallable.--July 1903 to July 1904 (gage helghts and discharge measurements only),
October 1957 to September 1960.

Jage.--Water-stage recorder., Datum of gage 1s 805.4 ft above mean sea level, datum of
1

Axtremes.--Maximum discharge during year, 346 cfs June 17, 18 (gage height, 3.70 ft); min-
mum, 86 cfs Nov. 3 (gage height, 2.23 ft).
1957-60: Maximum dlscharge, 410 cfs Apr. 6 or 7, 1959, estimated on basis of records
for nearby statlons; minimum, 47 cfs Sept. 17, 1949 (gage helght, 1.92 ft).

Remarks.~--Records good except those for periods of ice effect or no gage-helght record,
which are falr., Small dlurnal fluctuation caused by powerplants above statlon.

Rating table, water year 1959-60, except periods of ice effect (gage
height, in feet, and discharge, 1n cublc feet per second
(Shifting-control method used Jan. 30 to Feb. 13, May 17 to Sept. 30)

2.2 82
2.5 126
3.0 220
3.6 350
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 134 113 140 162 230 220 264 255 226 220 182 132
2 118 101 140 164 *228 210 274 249 218 220 T2 129
3 116 100 140 156 230 210 280 238 206 230 151 121
4 113 *T16 140 151 230 210 278 240 198 250 144 116
5 98 129 140 129 230 210 276 247 188 250 142 120
] 118 146 140 #126 230 210 267 240 184 260 140 118
7 *137 146 140 T3z 250 200 262 251 172 250 144 *112
8 137 139 150 156 270 200 255 264 170 250 137 106
9 139 132 *144 162 280 200 253 *262 164 240 *134 106
10 142 126 144 160 300 200 247 258 158 240 131 101
11 149 128 142 156 300 200 242 249 149|  *240 131 98
12 150 126 149 184 300 200 238 242 160 *240 134 95
13 150 123 164 *226 300 190 228 24 218 232 126 98
14 150 149 158 258 300 190 222 232 *253 224 131 28
15 150 164 162 290 300 190 228 220 287 216 128 1086
ie 140 170 160 306 290 190 220 216 308 198 126 116
17 130 174 160 301 290 190 236 214 332 176 123 118
18 110 166 156 280 280 190 *258 212 342 168 123 112
19 110 178 156 271 280 190 269 200 328 172 126 124
@ 110 164 147 240 270 190 294 196 315 168 124 123
a1 113 160 146 240 270 *192 310 208 310 156 126 136
22 104 158 147 188 310 212 308 147 140 140
€3 92 150 139 190 303 212 287 168 151 149
z4 113 150 126 190 296 210 278 164 146 151
@5 118 150 200 290 212 269 139 139 Tz
8 115 150 142 200 287 204 253 140 137 147
z7 113 150 147 200 283 204 247 147 140 146
8 118 150 156 210 *274 208 244 168 142 149
z9 112 140 164 218 269 214 240 200 140 142
20 98 130 166 242 264 220 222 204 134 149
3l 107 [--=--~-- Tet - 222 |------—— 198 128 |- o--
Totall 3,804 4,278| 4,600| 6,678 7,578 6,262| 7,975| 7,049 7,834| 6,275 4,272 3,700
Mean| 123 143 148 215 261 202 266 227 241 202 138 123
Cfsmi  0.644| 0.749( 0.775 1,13 1.37 1.06 1.39 1.19 1.26 1,06 ©0.723| 0.644
In. 0.74 0.83 0.90 1.30 1.48 1.22 1.55 1.37 1,41 1.22 0.83 0.72
Calendar year 1959: Max 400 Min 53 Mean 164 Cfsm 0.852 In, 11.68
Water year 1959-60: Max 342 Min 92 Mean 190 Cfsm 0,995 In. 13,57

*# Discharge measurement made on this day.

b Stage-discharge relation affected by 1ice.

Note.--No gage-height record Oct. 12-19, Nov. 23 to Dec. 8, Jan. 31, Feb, 1, Feb. 3 to Mar, 20,
Mar, 23-27, July 1-10; discharge estimated on basis of recorded range in stage and records for St.
coseph River at Three Rivers, Kalamazoo River at Marshall, and East Branch Coldwater River at
Coldwater.




112 STREAMS TRIBUTARY TO LAKE MICHIGAN
990. St. Joseph River at Mottville, Mich.

Location.--Lat 41°48105", long 85°45'15", in SWi sec.6, T.8 S., R.12 W., Michigan meridian,
on right bank 500 ft upstream from bridge on U. S. Highway 112 at Mottville, 0.4 mile
downstream from Michigan Gas and Electric Co. hydroelectric plant, 4 mlles upstream
from Pigeon River, and at mile 96.

Drainage area.--1,860 sq mi, approximately.

Records available.--October 1923 to September 1960. Monthly discharge only for October,
November 1923, published in WSP 1307.

Gage.--Water-stage recorder. Datum of gage 1s 755.3 ft above mean sea level (Michigan Gas

Electric Co. bench mark). Prior to Oct. 1, 1951, at site 0.4 mile upstream at datum
4,2 £t higher.

Average discharge.--37 years, 1,525 cfs.
Extremes.--Maximum discharge during year, 4,600 cfs Apr. 3 (gage height, 6.48 ft); mini-
mum, 48 cfs Sept. 7, 9; minimum daily, 646 cfs Sept. 10.
1923-60: Maximum discharge, 10,700 cfs Apr. 27, 1950 (gage helght, 6.56 ft, site
and datum then in use); minimum daily, 44 cfs Oct. 17, 1937.
Remarks.--Records good. Flow regulated by powerplants above station.

Revisions (water years).--WSP 1387: 1930, 1932, 1938, 1940-42, 1945.

Rating table, water year 1959-60 (gage height, in feet, and discharge,
in cubic feet per sec
(shifting-control method used Oct. to Nov. 23, May 16 to Aug. 6,
Aug. 21 to Sept. 15)

2.4 585
3.0 1,040
6.0 4,010
6.5 4,630
Discharge, in cubic feet per second, water year October 1959 to September 1960
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.
1 878 873| 1,310 1,640| 2,710{ 2,090| 4,0%| 2,400| 2,180 2,070| 1,490 2900
2 1,030 1,030 1,540 1,630| *2,610| 2,010| 4,400 2,350 2,110 2,160 1,440| al,000
3 870 *952 1,480 1,620 2,640| 2,020| 4,530| 2,140 2,220 2,530| 1,140 a900
4 783 250 1,420 1,550 2,520{ 1,980| 4,180 2,360 1,920 2,330 1,250 ag00
5 1,740| 1,250| 1,590| 1,630| 2,460| 1,920 3,980| 2,090| 1,960| 2,570 1,260 a900
8 1,300 1,210 1,570 *1,410 2,710 1,890 3,820, 2,020 1,830 2,720 1,130 a950
7 1,220 1,420 1,380 1,120 2,730 1,890 3,470 2,310 1,740 2,730 1,180 #3800
8 1,550 1,370 1,400 1,600 2,690 1,870| 3,210 2,540 1,390 2,570 1,370 745
9 1,630 1,110 1,530 1,560 2,960 1,850| 3,150| *2,490 1,260 2,610| *1,270 961
10 1,500 1,300 1,460 1,350 3,340 1,810 2,980| 2,580 1,570 2,370 1,120 646
11 1,590 1,180 1,680 1,320 3,340 1,770 2,620 2,580 1,430 2,010 1,120 766
12 1,370 1,210 1,720 1,720 3,490 1,770 2,670 2,440 1,480| *2,210 1,180 874
13 1,440 1,500 1,660 2,700 3,590 1,750 2,510 2,420 1,750 2,020 876 798
14 1,650 1,470 1,550 2,370 3,550 1,650 2,380 2,380| *2,310 1,910 1,070 804
15 1,440 1,400| 1.760| 4,360| 3,570| 1,610| 2,590 2,270 2,800| 1,830| 1,240 831
18 1,340 1,580 1,660 4,470 3,590 1,810 2,560| 2,210 3,080 1,770 1,120 898
17 1,160 1,770 1,660 4,530 3,480 1,640 2,770| 2,190 3,650 1,730 1,030 982
18 1,160 1,480| 1,680| 4,530| 3,280| 1,650| *3,160| 2,180| 3800 1,470} 1,000 785
19 1,070 1,800 1,730 4,310 3,160 1,650 3,200 1,950 3,770 1,550 776 1,150
20 881 1,650 1,640 4,000 3,040 1,650 3,240 2,I70] 3,780 1,470 808 890
21 1,120 1,650 1,430 3,530 2,900 1,600 3,310 2,290| 3,750 1,430 914 925
22 902 1,950 1,690 3,300 2,800( *1,620| 3,190 2,250) 3,550 1,3R0 1,200 974
23 915 1,630/ 1,350| 3,140 2,740 1,490| 3,040 2,2704 3,400 1,180 931 914
24 1,020 1,730 1,450 3,320 2,360 1,760 2,900 2,490] 3,350 1,190 940 857
25 978 1,570 1,380 3,030 2,430 1,910| 2,8% 2,370| 2,960 1,430 955 1,080
26 1,210 1,780| 1,280| 2,820 2,170 1,720 2,700| 2,370| 2,920 1,670 923 1,130
27 978| 1,770 1,330 1,670 2,570| 2,400 2,680 1,320 840| 1,060
28 944| 1,630| 1,480 1,720| 2,430 2,280 2,640 1,150 a900 1,130
28 993 1,690 1,590 2,270 2,510 2,450 2,550 1,330] al,100 863
30 882| 1,360/ 1,550 2,880| 2,450| 2,440] 2,380| 1,550 2900 1,010
31 1,040F-—--—--—-- 1,570 3,560 f--——-—-- 2,390 {-~—---—| 91 2800 |--—-—-——-
Total{| 36,084| 43,265| 47,520 83,880 83,650| 58,270 93,300{ 72,080 76,190| 57,231 33,273 27,423
Mean( 1,164 1,442 1,533| 2,706 2,884 1,880| 3,110{ 2,325| 2,540 1,846 1,073 914
Cfsm| 0.626( 0,775; 0.824 1.45 1.55 1.01 1.67 1.25 1,37] 0.972] 0.577| 0.491
In. 0.72 0.87 0.95 1.68 1.67 1,17 1.87 1.44 1.52 1.14 0.867 Q.55
Calendar year 1959: Max 4,580 Min 282 Mean 1,546 Cfsm 0.831 In. 11.27
Water year 1959-60: Max 4,530 Min 646 Mean 1,946 Cfsm 1.05 In., 14,25

* Discharge measurement made on this’ day.
a No gage-helght record; discharge estimated on basls of powerplant records.
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995. Pigeon Creek at Hogback Lake Outlet, near Angala, Ind.
Location.--Lat 41°37'24", long 85°05'44", in NEENW} sec.36, T.37 N., R.12 E., on right
bank 200 ft north of iaken%utlet 2 miles southeast of Flint and 5.1 miles west of
Angola.

Drainage area,--102 sq ml.

Records avallable.--October 1945 to September 1960. Prilor to October 1947, published as
mear Flint.
Gage.--Water-stage recorder. Datum of gage 1s 940.00 ft above mean sea level, datum of

T929. Prior to October 1947, wire-weight gage at site 13 miles downstream at differ-
ent datum, October 1947 to Aug 3, 19%3 gtafi‘ gage at slte 600 ft downstream at same

datum.

Average discharge,--15 years, 81.8 cfs.

Extremes . --Maximum discharge during year, 339 cfs Jan. 18 (gage height, 11.70 ft); min-
1mn1194é868fs ﬁiﬁtmu#aigcﬁgiﬁz hgighzfs"Api. 8, "1950 (gage helght, 14,95 ft)- minimum,
5.2 c¢fs Oct. 19-25, 1963; winimm gage height, 7.24 ft Sept. 9, 10 1

Remarks . --Records good except those for perlod of no gage-height record, which are fair.

Revisions (water years).--WSP 1144: 1948. WSP 1337: Dralnage area.

Rating table, water year 1959-60 (gage helght, in feet, and discharge,
in cublc feet per second
(Shifting-control method used Oct. 1-21, Jan. 15 to Mar. 10,
May 20 to June 11, July 30 to Aug. 13)

7.7 16 10.0 132
8.2 28 i2.0 351
9.0 67

Discharge, in cubic feet per second, water year October 1959 to September 1960

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 35 32 67 103 116 85 243 109 103 103 30 22
2 40 32 67 109 109 79 279 103 *103 97 30 22
3 40 *32 *64 109 *109 73 291 *97 97 97 30 20
4 40 37 62 103 109 73 291 91 91 97 *30 20
5 42 42 60 103 103 67 279 85 85 97 30 20
6 44 52 62 103 109 67 255 79 79 97 19
7 417 62 62 97 116 64 221 79 73 91 30 *19
8 52 73 64 91 132 62] %199 73 67 91 28 19
9 54 79 62 85 140 60 178 73 64 85 28 19

10 57 79 62 79 158 *60 158 73 60 79 28 19
11 60 79 64 13 199 54 140 73 54 73 28 19
12 62 73 67 79 232 54 132 79 €0 67 28 19
13 67 73 79 109 279 52 116 79 67 62 28 19
14 13 79 85 158 291 50 109 79 91 57 27 18
15 73 91 97 232 291 47 109 73 132 50 27 18
16 67 109 103 279 267 47 103 73 188 50 26 18
17 64 132 103 327 243 47 124 73 255 47 24 18
18 60 149 103 339 210 47 168 87 291 42 24 18
19 57 158 103 327 188 44 232 67 315 40 23 22
20 52 149 97 2303 168 [vy 279 73 315 37 23 23
21 47 132 91 a267 149 44 291 73 303 35 24 24
22 44 124 85 a232 132 44 291 79 267 37 24 26
23 42 109 79 a210 124 47 267 85 243 35 24 26
24 40| 103 73 al8s 116 47 232 91 221 35 23 26
25 40 97 67 al68 103 50 210 91 199 32 23 26
26 37 91 64 50 178 91 178 35 23 24
27 37 85 67 52 158 9 158 35 22 24
28 31 19 %73 eo| 140 91 149 35 22 23
29 35 79 79 85 124 91 *132 32 22 23
30 35 73 91 124 116 97 116 32 23 22
31 35— 103 168|------- 103 .. = 30 )
‘

Totall 1,515 2,584| 2,405/ 5,026/ 4,569 1,967 s5,913| 2,581 4,556 1,832 804 635
Mean 48.9 86.1 77.6 162 158 63.5 197 83.3 152 59.1 25.9 21,2
cfsm| 0.479] 0.844| 0.761 1,59 1.55] 0.623| 1.93 0.817 1.49| o.579| C.254| 0.208
In. ©. 55| 0.94] 0.88 1.83 1.67 0.72] 2.15 0.94 1.66 0.87 0,29 0.23
Calendar year 1959: Max 442 Min 15 Mean 96.7 Cfsm 0.948 In., 12.87

Water year 1959-60: Max 339 Min 18 Mean 94,0 Cfsm 0,922 In. 12,53

* Discharge measurement made on this day.
a No gage-height record; discharge estimated on basls of weather records and records for stations
on nearby streams.
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1002.2 (Revised). North Branch Elkhart River near Cosperville, Ind.

Location,--Lat 41°29'32", long 85°26'54", in SWINEL sec.14, T.85 N., R.9 E., at downstream
side of county road bridge over outlet of Waldron Lake at extreme west end of lake,
1.5 miles northeast of Cosperville and 6.6 miles northwest of Albion.

Drainage area.~-133 sq mi.

Records avallable.--October 1950 to September 1960.

Gage.--Wire-welght gage read twice daily. Datum of gage is 880.00 ft abovs mean sea level,
atum of 1929. Prior to Aug. 7, 1956, staff gage at same site and datum.

Average discharge.--10 years, 124 cfs.

Extremes.--Maximum discharge during year, 476 cfs June 19-22; maximum gage height
s7.§t§ 18: June 20; minimum discharge,14 cfs Sept. 7, 8; minimum gage height, 4.64 £t
ept. 8.

1950-60: Maximum discharge observed, 717 cfs May 13, 1956 (gage helght, 8.78 ft);
minimum, 2.2 cfs Sept. 17, 18, 21, 1959; minimum gage height, 4.5% ft 03t. 8, 1953.

Remarks.--Records good except those for periods of ice effect, which are falr.
B Rating table, water year 1959-60, except periads of 1lce effect (gage

helght, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Apr. 30 to June 19)

4.6 8.0 6.0 165
4.8 23 7.0 318
5.0 41 8.0 494
5.5 99
Disc