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WATER RESOURCES DATA FOR WISCONSIN, 1969

Part 1. Surface-Water Records
Part 2., Water-Quality Records

INTRODUCTION

Water resources data for the 1969 water year for Wiscon-
sin including records of streamflow or reservoir storage at
gaging stations, partial-record stations, and miscellanenus
sites, and records of water-quality data on the chemical and
physical characteristics of surface-water, are given in this
report. Records for a few pertinent gaging stations in bor-
dering States are also included. The records were collected
and computed by the Water Resources Division of the U.S.
Geological Survey under the direction of C. L. R. Holt, Jr.,
district chief. These data represent that portion of the
National Water Data System collected by the U.S. Geological
Survey and cooperating State and Federal agencies in Wisconsin.

Through September 30, 1960, the records of discharge and
stage of streams and contents and stage of lakes or reservoirs
were published in an annual series of U.S. Geological Survey
water-supply papers entitled, "Surface Water Supply of the
United States."

Beginning with the 1961 water year, streamflow records
and related data have been released by the Geological Survey
in annual reports on a State-boundary basis. Distribution of
these reports is limited; they are designed primarily for
rapid release of data shortly after the end of the water year
to meet local needs. The streamflow records for 1961-65 will
also be published in a Geological Survey water-supply paper
series entitled, "Surface Water Supply of the United States
1961-65."

The Geological Survey has published records of chemical
quality, suspended sediment, and water temperatures since 1941
in an annual series of water-supply papers entitled, "Quality
of Surface Waters of the United States." Beginning with the
1964 water year, water-quality records also have been released
on a State-boundary basis in conjunction with streamflow
records or in a separate volume.
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COOPERATION

The U.S. Geological Survey and organizations of the State
of Wisconsin have had cooperative agreements for the system-
atic collection of streamflow records since 1913, and for
water-quality records since 1963. Organizations that sugplied
data are acknowledged in station descriptions. Organizations
that assisted in collecting records through cooperative agree-
ment with the Survey are:

Wisconsin Department of Natural Resources, L. P. Voigt,
secretary.

Wisconsin Department of Transportation, G. H. Bakke,
secretary, and W. A. Kline, chief bridge engineer.

University Extension--The University of Wisconsin
Geological and Natural History Survey, George F.
Hanson, state geologist and director.

Southeastern Wisconsin Regional Planning Commission,
Kurt W. Bauer, executive director.

Assistance in the form of funds or services was given by
the Corps of Engineers, U. S. Army, in collecting surface-
water records for 24 gaging stations published in this report.

Assistance was also furnished by the Fish and Wildlife
Service of the United States Department of Interior and the
Soil Conservation Service of the United States Department of
Agriculture.

The following organizations aided in collecting surface-
water records:

Wisconsin Valley Improvement Co.; Lake Superior
District Power Co.; Wisconsin-Michigan Power Co.; Wis-
consin Public Service Corp.; Northern States Power Co.;
Dairyland Power Cooperative; Wisconsin Power and Licht
Co.; Nekoosa-Edwards Paper Co.; Wisconsin River Power
Co.; and Milwaukee County Park Commission.
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DEFINITION OF TERMS

o Definition of terms related to streamflow, water-quality,
and other hydrologic data, as used in this report, are defined
as follows:

Biochemical oxygen demand (BOD) is the amount of oxygen
required by bacteria while stabilizing decomposable organic
matter under aerobic conditions.

Coliform and fecal coliform organisms are groups of
bacteria used as i1ndicators of the sanitary quality of the
water. The number of coliform colonies per 100 milliliters
is determined by the membrane filter method.

Contents is the volume of water in a reservoir or lake.
Unless otherwise indicated, volume is computed on the basis
of a level pool and does not include bank storage.

Control designates a feature downstream from the gage
that determines the stage-discharge relation at the gage.
This feature may be a natural constriction of the channel,
an artificial structure, or a uniform cross section over a
long reach of the channel.

Cfs-day is the volume of water represented by a flow of
1 cubic foot per second for 24 hours. It is equivalent to
86,400 cubic feet, 1.9835 acre-feet, or 646,317 gallons, and
represents a runoff of 0.0372 inch from 1 square mile.

Cubic feet per second per square mile (CFSM) is the
average number of cubic feet of water flowing per second
from each square mile of area drained, assuming that the
runoff is distributed uniformly in time and area.

Cubic foot per second (cfs) is the rate of discharge
representing a volume of 1 cubic foot passing a given point
during 1 second and is equivalent to 7.48 gallons per secnnd
or 448.8 gallons per minute.

Discharge is the volume of water (or more broadly, total
fluids), that passes a given point within a given period of
time.

Mean discharge is the arithmetic average of indi-
vidual daily mean discharges during a specific period.
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Instantaneous discharge is the discharge at a
particular instant of time. If this discharge is re-
ported instead of the daily mean, the heading of the
discharge column in the tables is "Discharge (cfs)."

Drainage area of a stream at a specified location is that
area, measured in a horizontal plane, enclosed by a topographic
divide from which direct surface runoff from precipitation
normally drains by gravity into the stream above the specified
point. Figures of drainage area given herein include all
closed basins, or noncontributing areas, within the area unless
otherwise noted.

Gage height (G.H.) is the water-surface elevation referred
to some arbitrary gage datum. Gage height is often used inter-
changeably with the general term "stage," although gage height
is more appropriate when used with a reading on a gage.

Gaging station is a particular site on a stream, canal,
lake, or reservoir where systematic observations of gage
height or discharge are obtained. When used in connection
with a discharge record, the term is applied only to thcse
gaging stations where a continuous record of discharge is
obtained.

Hardness of water is a physical-chemical characteristic
attributable to the presence of alkaline earths (princirally
calcium and magnesium) and is expressed as equivalent calcium
carbonate (CaCO3).

Micrograms per liter (ug/l, UG/L) is a more precise
unit for expressing the concentration of chemical constituents
in solution. One thousand micrograms per liter is equivalent
to one milligram per liter. See below.

Milligrams per liter (mg/l, MG/L) is a unit for express-
ing the concentration of chemical constituents in solution.
Milligrams per liter represents the weight of solute per unit
volume of water. Milligrams or micrograms per liter may be
converted to milliequivalents (one thousandth of a gram-
equivalent weight of a constituent) per liter by multiplying
by the factors in table 1, page 5. Concentration of suspended
sediment expressed in milligrams per liter is based on the
weight of sediment in a liter of water-sediment mixture.
Sediment concentrations that are expressed in parts per
million may be converted to milligrams per liter by using
the factors in table 2, page 5.
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milligrams or micrograms per liter to milliequivalents
per liter ’

Ammonia as NH,

Ion

Aluminum (A1¥3)*... 0.11119

+1

Barium (Bat2).....

Bicarbonate
Bromide (Br
Calcium (Cat2)
Carbonate (COE‘2 .

) BN

Chloride (C1l-

Chromium (Crt6)*...
Cobalt (Co*2)*
Copper (Cut
Cyanide (CN
Fluoride (F-1)
Hydrogen (Ht+1)
Hydroxide (OH™1)...

2
AT

Multi-

ply by

.05544
.01456
.01639
.01251
.04990
.03333
.02821
.11539
.03394
.03148
.03844
.05264
.99209
.05880

Iodide (I~1)
Iron (Fet3)*
Lead (pPbt2)+
Lithium (Litl)*,..
Magnesium (Mgt2)..
Manganese (Mnt2)*,
Nickel (Nit2)=*....
Nitrate (NO;~1)...
Nitrite (NO2-1)...
Phosphate (POf‘3).
Potassium (Kt

Sodium (Natl)
Strontium (Sr*2)*,
Sulfate (S0472)...
Zinc (2Znt2)*

) e

Multi-
Elz bz

0.00788

.05372
.00965
.14411
.08226
.03640
.03406
.01613
.02174
.03159
.02557
.04350
.02283
.02082
.03060

*Constituent reported in micrograms per liter; multiply

factor and divide results by 1,000.

Table 2.--Factors for conversion of sediment concentra-
tion in parts per million to milligrams per liter*
(A1l values calculated to three significant figures)

Range of
concentration
(ppm)

0 - 15,900
16,000 - 46,800
46,900 - 76,500
76,600 - 105,000

106,000 - 133,000
134,000 -~ 159,000
160,000 -~ 185,000
186,000 - 210,000
211,000 - 233,000
234,000 - 256,000
257,000 - 279,000
280,000 - 300,000
301,000 - 321,000
*Based

density

Multi-
ply by

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.22
1,24

of 2.65 g/cc.

Range of
concentration Multi-
(ppm) ply by
322,000 341,000 1.26
342,000 361,000 1.28
362,000 380,000 1.30
381,000 399,000 1.32
400,000 416,000 1.34
417,000 434,000 1.36
435,000 451,000 1.38
452,000 467,000 1.40
468,000 483,000 o 1.42
484,000 498,000 1.44
499,000 514,000 1.46
515,000 528,000 1.48
529,000 542,000 1.50

on water density of 1.000 g/ml and sediment

Table l.--Factors for conversion of chemical constituents in

by
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Partial-record station is a particular site where limited
streamflow or water-quality data are collected systematically
over a period of years for use in hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of
suspended sediment or bed material determined by sieve and
sedimentation methods.

Particle-size classification, used in this report, agrees
closely with recommendations made by the American Geophysical
Union Subcommittee on Sediment Terminology (Lane and others,
1947, p. 937). The classification is as follows:

Clay: Smaller than 0.004 mm.
Silt: Between 0.004 and 0.062 mm.
Sand: Between 0.062 and 2.0 mm.

Gravel: Between 2.0 and 64.0 mm.

The particle-size distributions given in this report are not
necessarily representative of the particle sizes of sediment
in transport in the natural stream. Most of the organic mat-
ter is removed, and the sample is subjected to mechanical and
chemical dispersion before analysis of the silt and clay.

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 it.

Sediment is solid material that originates mostly from
disintegrated rocks and is transported by, suspended in, or
deposited from water; it includes chemical and biochemical
precipitates and decomposed organic material such as humus.
The quantity, characteristics, and cause of the occurrence of
sediment in streams are influenced by environmental factors.
Some major factors are degree of slope, length of slope, soil
characteristics, land usage, and quantity and intensity of
precipitation.

Sediment discharge is the rate at which dry weight of
sediment passes a section of a stream or is the quantity of
sediment, as measured by dry weight, or by volume, that is
discharged in a given time.

Sodium adsorption ratio (SAR) is the expression of rela-
tive activity of sodium ions in exchange reactions with soil
and is an index of sodium or alkali hazard to the soil. This
ratio should be known especially for water used for irrigating
farmland.
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Solute is any substance derived from the atmosphere,
vegetation, soil, or rocks that is dissolved in water.

Specific conductance is a measure of the ability of a
water to conduct an electrical current and is expressed in
micromhos per centimeter at 25°C. Because the specific con-
ductance is related to the number and specific chemical types
of ions in solution, it can be used for approximating the
dissolved-solids content in the water. Commonly, the amount
of dissolved solids (in milligrams per liter) is about 6F
percent of the specific conductance (in micromhos). This
relation is not constant from stream to stream or from well
to well, and it may even vary in the same source with chénges
in the composition of the water.

Stage-discharge relation is the relation between gace
height and the amount of water flowing in a channel, expressed
as volume per unit of time.

Suspended sediment is the sediment that at any giver time
is maintained in suspension by the upward components of tur-
bulent currents or that exists in suspension as a colloid.

Thermograph is a thermometer that continuously and auto-
matically records, on a chart, the water temperature of a
stream. "Temperature recorder" is the term used to indicate
the presence of a thermograph or a digital mechanism that
automatically records water temperatures on paper tape.

Tons per acre-foot indicates the dry weight of dissolved
solids in 1 acre-foot of water. It is computed by multiplying
the concentration of milligrams per liter by 0.00136.

Tons per day is the quantity of a substance in solution
or suspension that passes a stream section during a 24-hour
period.

WRD is used as an abbreviation for "Water-Resources Data"
in the summary REVISIONS paragraph to refer to previously
published state annual basic-data reports.

WSP is used as an abbreviation for "Water-Supply Pap=r"
in references to previously published reports.
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SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides
hydrologic data for a basin in which the hydrologic regimen
will likely be governed solely by natural conditions. Data
collected at a bench-mark station may be used to separate
effects of natural from manmade changes in other basins which
have been developed and in which the physiography, climate,
and geology are similar to those in the undeveloped bench-mark
basin.

DOWNSTREAM ORDER AND STATION NUMBERS

Records are listed in a downstream direction along the
main stream, and stations on tributaries are listed between
stations on the main stream in the order in which those
tributaries enter the main stream. Stations on tributaries
entering above all mainstream stations are listed before the
first mainstream station. Stations on tributaries to tribu-
taries are listed in a similar manner. In the lists of gaging
stations in the front of this report the rank of tributaries
is indicated by indention, each indention representing one
rank.

As an added means of identification, each gaging station,
partial-record station, and water-quality station has been
assigned a station number. These are in the same downstream
order used in this report. In assigning station numbers, no
distinction is made between partial-record stations and con-
tinuous-record gaging stations; therefore, the station number
for a partial-record station indicates downstream order posi-
tion in a list made up of both types of stations. Water-
quality stations located at or near gaging stations or partial-
record stations have the same number as the gaging or partial-
record station. Gaps are left in the numbers to allow fcr new
stations that may be established; hence, the numbers are not
consecutive. The complete 8-digit number for each staticn,
such as 05-3895.00, includes the part number "05" and a 6-digit
station number. In this report, the nonessential zeros are
not shown. For example, the complete number, 05-3895.00,
would appear as 5-3895, just to the left of the station rame.
However, in the 1969 quality-water data prepared by ADP, the
station number appears as an 8-digit number without dash or
decimal point. This number appears just to the left of the
station name. In this report, the records are listed in down-
stream order by parts. All records for a drainage basin

GPO 823—-t31—2
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encompassing more than one State could be arranged in down-
stream order by assembling pages from the various State
reports by station number to include all records in the basin.

PART 1. SURFACE WATER RECORDS

Collection and computation of data

The base data collected at gaging stations 'consists of
records of stage and measurements of discharge of streams or
canals, and stage, surface area, and contents of lakes or
reservoirs. In addition, observations of factors affecting
the stage-discharge relation or the stage-~capacity relation,
weather records, and other information are used to supplem=ent
base data in determining the daily flow or volume of water in
storage. Records of stage are obtained from a water-stage
recorder that gives a continuous graph of the fluctuations
(for digital recorders, a tape punched at 15-, 30-, or
60-minute intervals) or from direct readings on a nonrecording
gage. Measurements of discharge are made with a current meter,
using the general methods adopted by the Geological Survey on
the basis of experience in stream gaging since 1888. These
methods are described in standard textbooks on the measurement
of stream discharge. (See also SELECTED REFERENCES). Surface
areas of lakes or reservoirs are determined from instrument
surveys using standard methods. The configuration of the
reservoir bottom is determined by sounding at many points.

For a stream-gaging station, rating tables giving the
discharge for any stage are prepared from stage-discharge
relation curves defined by discharge measurements. If ex-
tensions to the rating curves are necessary to define the
extremes of discharge, they are made on the basis of indirect
measurements of peak discharge (such as slope-area or con-
tracted-opening measurements, computation of flow over dams or
weirs), velocity-area studies, and logarithmic plotting. The
application of the daily mean gage height to the rating table
gives the daily mean discharge, from which the monthly and the
yearly mean discharge are computed. If the stage-discharge
relation is subject to change because of frequent or continual
change in the physical features that form the control, the
daily mean discharge is determined by the shifting-control
method, in which correction factors based on individual dis-
charge 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 con-
trol, the daily mean discharge is computed by what is basically
the shifting-control method.
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At some stream-gaging stations the stage-discharge rela-
tion is affected by backwater from reservoirs, tributary
streams, or other sources. This necessitates the use of the
slope method in which the slope or fall in a reach of the
stream is a factor in determining discharge. Information
required for determining the slope or fall is obtained Lty
means of an auxiliary gage set at some distance from the base
gage. At some stations the stage-discharge relation is af-
fected by changing stage; at these stations the rate of change
in stage is used as a factor in determining discharge.

At some stream-gaging stations the stage-discharge rela-
tion is affected by ice in the winter, and it becomes impos-
sible to compute the discharge in the usual manner. Discharge
for periods of ice effect is computed on the basis of tte
gage-height record and occasional winter discharge measure-
ments, consideration being given to the available information
on temperature and precipitation, notes by gage observers and
hydrologists, and comparable records of discharge for other
stations in the same or nearby basins.

For some gaging stations there are periods when no gage-
height record is obtained or the recorded gage height is so
faulty that it cannot be used to compute daily discharge or
contents. This happens when the recorder stops or otherwise
fails to operate properly, intakes are plugged, the floet is
frozen in the well, or for various other reasons. For such
periods the daily discharges are estimated on the basis of
recorded range in stage, adjoining good record, discharge
measurements, weather records, and comparison with other
station records from the same or nearby basins.

The data in this report generally comprise a description
of the station and tabulations of basic data. For gaging
stations on streams or canals a table showing the daily dis-
charge and monthly and yearly discharge is given. For gaging
stations on lakes, periodic gage heights are given. For
reservoir stations, month-end contents are given. Records
are published for the water year, which begins on October 1
and ends on September 30. A calendar for the 1969 water year
is shown on the reverse side of the front cover to facilitate
finding the day of the week for any date.

The description of the gaging stations gives the loca-
tion, drainage area, period of record, type and history of
gages, average discharge, extremes of discharge, and general
remarks. The location of the gaging station and the drainage
area are obtained from the most accurate maps available.
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River mileage, given under "LOCATION" for some stations, is
that determined and used by the Corps of Engineers unless
otherwise noted. Periods for which there are published
records for the present station or for stations generally
.equivalent to the present one are given under "PERIOD OF
RECORD." The type of gage currently in use, the datum of

the present gage above mean sea level, and a condensed history
of the types, locations, and datums of previous gages used
during the period of record are given under "GAGE." In
references to datum of gage, the phrase "mean sea level"
denotes "Sea Level Datum of 1929" as used by the Topographic
Division of the Geological Survey unless otherwise qualified.
The average discharge for the number of years indicated is
given under "AVERAGE DISCHARGE;" it is not given for stations
having fewer than 5 complete years of record or for stations
where changes in water development during the period of
record cause the figure to have little significance. The
maximum discharge and the maximum gage height, the minimum
discharge if there is little or no regulation ‘and the minimum
gage height if it is significant are given under "EXTREMES."
The minimum daily discharge is given if there is extensive
regulation (also the minimum discharge and gage height if
they are abnormally low). In the first paragraph headed
"Current year," the data given are for the complete current
water year unless otherwise specified. In the second para-
graph under "EXTREMES" headed "Period of record" the data
given are for the period of record given in PERIOD OF RECORD
paragraph. Reliable information concerning major floods that
occurred outside the period of record is given in the third
or last paragraph under "EXTREMES." .Unless otherwise qual-
ified, the maximum discharge corresponds to the crest stage
obtained by use of a water-stage recorder (graphic or digital),
a crest-stage gage, or a nonrecording gage read at the time
of the crest. If the maximum gage height did not occur at the
same time as the maximum discharge, it is given separately.
Information pertaining to the accuracy of the discharge
records, to conditions that affect the natural flow at the
gaging station, and availability of Water Quality records, 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. Revisions of such records are usually pub-
lished along with the current records in one of the annual
or compilation reports. 1In order to make it easier to find
such revised records, a paragraph head "REVISIONS (WATER
YEARS) " has been added to the description of all stations for
which revised records have been published. Listed therein
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are all the reports in which revisions have been published,
each followed by the water years for which figures are revised
in that report. 1In listing the water years only one numer is
given; for instance, 1933 stands for the water year Octoler 1,
1932, to September 30, 1933. If no daily, monthly, or annual
figures of discharge were revised, that fact is brought out by
notations after the year dates as follows: "(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 revised. If the drainage area has
been revised, the report in which the revised figure was first
published is given. It should be noted that for all stations
for which cubic feet per second per square mile and runoff in
inches are published, a revision of the drainage area neces-
sitates corresponding revision of all figures based on tle
drainage area. Revised figures of cubic feet per second per
square mile and runoff in inches resulting from a revision of
the drainage area only are usually not published in the annual
series of reports.

Skelton rating tables are published for stream—-gaging
stations where they serve a useful purpose and the dates of
applicability can be easily identified.

The daily table for stream-gaging stations gives the
discharge corresponding to the daily mean gage height unless
there are large or rapid changes in the discharge during a
day. For days having large or rapid changes, discharge for
the day is computed by averaging the mean discharge for several
parts of a day. For digital recorders, the daily mean dis-
charge is always the average of the discharges at each punched
reading. For stations equipped with nonrecording gages, the
daily discharge corresponds to once-daily readings of the gage
or to the mean of twice-daily reading; but for periods of
rapidly changing stage the discharge is determined from a gage-
height graph based on gage readings.

The monthly summary is given below the daily table. For
stream-gaging stations the line headed "TOTAL" gives the sum
of the daily figures. The line headed "MEAN" gives the &verage
flow in cubic feet per second during the month. The lines
headed "MAX." and MIN." give the maximum and minimum daily
discharges, respectively, for the month. Discharge for the
month also may be expressed in cubic feet per second per
square mile (line headed "CFSM") and in inches (line heaced
"IN."). Figures for cubic feet per second per square mile and
runoff in inches are omitted if there is extensive reguletion
of diversion, if the drainage area includes large noncontribut-
ing areas, or if the average rainfall on the drainage basin is
usually less than 20 inches.
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In the yearly summary below the monthly summary, the
figures of maximum are the maximum daily discharges for the
calendar and water years; likewise, the minimums in this
summary are minimum daily discharges.

Peak discharges and their times of occurrence and
corresponding gage heights for many stations are listed
below the yearly summary. All independent peaks above the
selected base are given. The base discharge, which is given
in parentheses, is selected so that an average of about three
peaks a year can be presented. Peak discharges are not pub-
lished for any canals, ditches, drains, or for any stream for
which the peaks are subject to substantial control by man.
Time of day is expressed in 24-hour local standard time; for
example, 12:30 a.m. is 0030, 1:30 p.m. is 1330.

In a general footnote, introduced by the word "NOTE,"
certain periods are indicated for which the discharge is
computed or estimated by special methods because of no gage-
height record, backwater from various sources, or other
unusual conditions. Periods of no gage-height record are
indicated if the period is continuous for a month or more or
includes the maximum discharge for the.year. Periods of
backwater from an unusual source, of indefinite stage-
discharge relation, or of any other unusual condition at
the gage are indicated only if they are a month or more in
length and the accuracy of the records is affected. Days
on which the stage-discharge relation is affected by ice are
not indicated. The methods used in computing discharge for
various unusual conditions have been explained in preceding
paragraphs.

For gaging stations on lakes, the data presented cor-
prise a description of the station and a monthly summary table
of 'stage. For reservoir stations, a description and location
paragraph is presented and month-end contents, in millions of
cubic feet, are listed.

Accuracy of Data

The accuracy of discharge data depends primarily on
(1) the stability of the stage-discharge relation, or if the
control is unstable, the frequency of discharge measurements,
and (2) the accuracy of observations of stage, measuremerts
of discharge, and interpretation of records.
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The stations description under "REMARKS" states the
degree of accuracy of the records. "Excellent" means tlrat
about 95 percent of the daily discharges are within 5 per-
cent; "good" within 10 percent; and "fair" within 15 percent.
"Poor" means that daily discharges have less than "fair"
accuracy.

Figures of daily mean discharge in this report are shown
to the nearest hundredth of a cubic foot per second for dis-
discharges of less than 1 cfs; to tenths between 1.0 anc 10
cfs; to whole numbers between 10 and 1,000 cfs; and to :
significant figures above 1,000 cfs. The number of sigrif-
icant figures used is based solely on the magnitude of the
figure. The same rounding rules apply to discharge figures
listed for partial-record stations and miscellaneous sites.

Discharge at many stations, as indicated by the morthly
mean, may not reflect natural runoff due to the effects of
diversion, consumptive use, regulation, evaporation or cther
factors. For these stations, discharge in cubic feet per
second per square mile and runoff in inches are not published
unless satisfactory adjustments can be made for such effects.
Evaporation from a reservoir is not included in the adjust-
ments for changes in reservoir contents, unless it is sc
stated. Even at those stations where adjustments are made,
large errors in computed runoff may occur if adjustments or
unadjusted losses (consumptive use, evaporation, seepage,
etc.) are large in comparison with the observed discharge.

Publications

Each volume of the 1960 series of U.S. Geological Survey
water-supply papers entitled "Surface Water Supply of the
United States" contains a listing of the numbers of all water-
supply papers in which records of surface-water data were
published for the area covered by the individual volumes.
Each volume also contains a list of water-supply papers that
give detailed information on major floods for the area. A
new series of water-supply papers containing surface-water
records for the 5-year period October 1, 1960, to September
30,. 1965, also will include lists of annual and special
reports published as water-supply papers.

Records through September 1950 for the area covered by
this report have been compiled and published in Water-Supply
Papers 1307 (4) and 1308 (5); records for October 1950 to
September 1960 have been compiled and published in Water-Supply
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Papers 1727 (4) and 1728 (5). These reports contain summeries
of monthly and annual discharge and monthend storage for &ll
previously published records, as well as some records not con-
tained in the annual series of water-supply papers. All
records were reexamined and revised where warranted. Estimates
of discharge were made to fill short gaps whenever practical.
The yearly summary table for each gaging station lists the
numbers of the water-supply papers in which daily records were
published for that station.

Special reports on major floods or droughts or of otler
hydrologic studies for the area have been issued in publica-
tions other than water-supply papers. Information relative
to these reports may be obtained from the district office.

Other Data Available

Data collected at partial-record stations and at miscel-
laneous sites are given in three tables at the end of the
surface-water records in this report. The first is a tab’e
of discharge measurements at low-flow partial~-record stations,
the second is a table of annual maximum stage and discharge at
crest-stage stations, and the third is a table of discharge
measurements at miscellaneous sites.

More detailed information than that published for most of
the gaging stations, such as discharge measurements, gage-~
height record, and rating tables, is on file in the district
office. Most gaging-station records in Wisconsin through 1967
have been analyzed to give several statistical summaries as:
(1) the number of days in each year that the daily discharge
was between selected limits (duration tables); (2) the lowest
mean discharge for selected numbers of consecutive days in
each year; and (3) the highest mean discharge for selected
numbers of consecutive days in each year.

PART 2. WATER QUALITY RECORDS

Collection and examination of data

Water samples for analyses usually are collected at or
near gaging stations. The discharge records at these stations
are used in conjunction with the computations of the sediment
locads in this report.
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A descriptive statement is given for the bench-mark
water-quality station located at a streamflow station. Given
in the description are location, drainage area, periods of
record for the various water-quality data, extremes of perti-
nent data, and general remarks, in a format similar to that
used for streamflow gaging stations.

Data on the quality of surface water were collected
monthly or less frequently.

Water—-quality information is presented for chemical
quality, microbiological, water temperature, and fluvial
sediment. Chemical quality includes concentrations of indi-
vidual dissolved constituents and certain properties or
characteristics such as hardness, sodium adsorption ratio,
specific conductance, and pH. Microbiological information
includes quantitative identification of certain bacteriolog-
ical indicator organisms. Water-temperature data represent
once-daily observations except for stations where a continuous
temperature recorder furnished information from daily minimums
and maximums are obtained. Fluvial-sediment information is
given for suspended-sediment discharges and concentrations
and for particle-size distribution of suspended sediment and
bed material.

Prior to the 1968 water year, data for chemical constit-
uents and concentration of suspended sediment were reported
in parts per million (ppm) and water temperatures were reported
in degrees Fahrenheit (°F). 1In October 1967 the U.S. Geolog-
ical Survey began to use the metric system; data for chenical
constituents and concentrations of suspended sediment are now
reported in milligrams per liter (mg/l) and water temperatures
are given in degrees Celsius (centigrade, °C). In waters with
a density of 1.000 g/ml (grams per milliliter), parts per
million and milligrams per liter can be considered equal. 1In
waters with a density greater than 1.000 g/ml, values in parts
per million should be multiplied by the density to convert to
milligrams per liter. To convert temperatures in degrees
Fahrenheit to degrees Celsius, see table 3 on next page.

In October 1968, the Geological Survey began reporting
many of the chemical constituents as well as the minor ele-
ments and some pollutants in micrograms per liter instead
of milligrams per liter. (See "Definition of Terms," p. 4.)
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Table 3.--Degrees Fahrenheit (°F) to degrees Celsius (°C)*
(Temperature reported to nearest 0.5°C)

°F °C °F °C °F °C °F °C °F °C °F °C
32 0 44 6.5 56 13,5 68 20.0 80 26.5 92 33.5
33 .5 45 7.0 57 14.0 69 20.5 81 27.0 93 34.0
34 1.0 46 8.0 58 14.5 70 21.0 82 28.0 94 34.5
35 1.5 47 8.5 59 15.0 71 21.5 83 28.5 95 35.0
36 2.0 48 9.0 60 15.5 72 22.0 84 29.0 96 35.5
37 3.0 49 9.5 61 16.0 73 23.0 85 29.5 97 36.0
38 3.5 50 10.0 62 16.5 74 23.5 86 30.0 98 36.5
39 4.0 51 10.5 63 17.0 75 24.0 87 30.5 99 37.0
40 4.5 52 11.0 64 18.0 76 24.5 88 31.0 100 38.0
41 5.0 53 11.5 65 18.5 77 25.0 89 31.5 101 38.5
42 5.5 54 12.0 66 19.0 78 25.5 90 32.0 102 39.0
43 6.0 55 13.0 67 19.5 79 26.0 91 33.0 103 39.5

*C = 5/9 (°F - 32) or °F = 9/5 (°C) + 32.

Solutes

The methods of collecting and analyzing water samples
for determining the kinds and concentrations of solutes are
described by Skougstad and Brown (1970). One sample can
define adequately the water quality at a given time if tle
mixture of solutes throughout the stream cross section is
homogeneous. However, the concentration of solutes at dif-
ferent locations in the cross section may vary widely with
different rates of water discharge, depending on the source
of material and the turbulence and mixing of the stream.
Some streams must be sampled at several verti¢als across
the channel to determine accurately the solute 1load.

Temperature

Water temperatures are measured at most of the water-

quality stations. For daily stations, the water temperatures

are taken about the same time each day when sample is col-

lected. Large streams have a small diurnal temperature change
while small, shallow streams may have a daily range of several
degrees and may follow closely the changes in air temperature.

Some streams may be affected by waste-heat discharges.

At stations where continuously recording thermograpl's are

present, the records consist of maximum and minimum temper-
atures for each day and the monthly averages.
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Sediment

At some stations, suspended-sediment samples are col-
lected with depth-integrating cable-suspended samplers from
fixed sampling points at one or more verticals in the cross
section. A hand sampler is used at many stations during
periods of low flow. Depth-integrated samples are collected
periodically at many verticals in the cross section to deter-
mine the ratio of the cross-sectional distribution of the
concentration of suspended sediment to the daily sampling
verticals.

During periods of high or rapidly changing flow, samnles
are taken twice or more often throughout the day at most
stations. For periods when no samples are collected, daily
loads of suspended sediment are estimated on the basis of
water discharge, sediment concentrations observed immediately
before and after the priods, and suspended-sediment loads for
other periods of similar discharge.

At other stations, suspended-sediment samples are col-
lected periodically at many verticals in the stream cross
section. Although data collected periodically may represent
conditions only at the time of observation, such data are
useful in establishing seasonal relations between quantityv
and streamflow in predicting long-term sediment-discharge
characteristics of the stream.

In addition to the records of the quantities of susp<ended
sediment, records of periodic measurements of the particle-
size distribution of the suspended sediment and bed material
are included.

Publications

The annual series of water-supply papers that contain
information on quality of surface waters in Wisconsin are
listed on the following page.
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Parts 3 and 4
Water year WSP No. Water year
1941 942 1954
1942 950 1955
1943 970 1956
1944 1022 1957
1945 1030 1958
1946 1050 1959
1947 1102 1960
1948 1132 1961
1949 1162 1962
1950 1186 1963
1951 1197 1964
1952 1250 1965
1953 1290 1966
Parts 5 and 6
1941 942 1954
1942 950 1955
1943 970 1956
1944 1022 1957
1945 1030 1958
1946 1050 1959
1947 1102 1960
1948 1132 1961
1949 1162 1962
1950 1187 1963
1951 1198 . 1964
1952 1251 1965
1953 1291 1966

American Public Health Association, and others,

SELECTED REFERENCES

WSP No.

1350
1400
1450
1520
1571
1642
1742
1882
1942
1948
1955
1962
1992

1351
1401
1451
1521
1572
1643
1743
1883
1943
1949
1956
1963
1993

1965, Standard

methods for the examination of water and wastewater,

12th ed.:

Am, Public Health Assoc., New York, 769 p.

Benedict, P. C., 1948, Determination of the suspended §ediment
discharge of streams, in Federal Inter-agency Sedim=enta-

tion Conference,

Proc.:
67.

lst, Denver, Colo., May 6-8, 1947,

Washington, D. C., U.S. Bur. Reclamation, p. 55-
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Carter, R. W., and Davidian, Jacob, 1968, General procedures
for gaging streams: U.S. Geological Survey Techniques
of Water-Resources Inv., book 3, chap. A6, 13 p.

Colby, B. R., 1963, Fluvial sediments--a summary of source,
transportation, deposition, and measurement of sediment
discharge: U.S. Geological Survey Bull. 1181-A, 47 p.

Colby, B. ‘R., and Hubbell, D. W., 1961, Simplified methods
for computing total sediment discharge with the modified
Einstein procedure: U.S. Geological Survey Water-Su-ply
Paper 1593, 17 p.

Corbett, D. M., and others, 1943, reprinted 1957, Stream-
gaging procedures describing methods and practices
of the Geological Survey: a manual of the U.S. Geologi-
cal Survey Water-Supply Paper 888, ‘245 p.

Hem, J. D., 1959, Study and interpretation of the chemical
characteristics of natural water: U.S. Geol. Survey
Water-Supply Paper 1473, 269 p.

Lane, E. W., and others, 1947, Report of subcommittee on
sediment terminology: Am. Geophy. Union Trans., V. 28,
no. 6, P. 936-938.

Langbein, W. B., and Iseri, K. T., 1960, General introduction
and hydrologic definitions: U.S. Geol. Survey Water-
Supply Paper 1541-A, 29 p.

Love, S. K., and Benedict, P. C., 1948, Discharge and sediment
loads in the Boise River drainage basin, Idaho, 1939-40:
U.S. Geol. Survey Water-Supply Paper 1048, 150 p.

Skougstad, N. W., and Bxown, E. R., 1970, Methods for col-
lection and analysis of dissolved minerals and gases
in water: U.S. Geol. Techniques Water-Resources Inv.,
book 5, chap. 1-A (in press).

Swenson, H. A., Baldwin, H. L., 1965, A primer on water
quality: Washington, U.S. Govt. Printing Office, 27 p.

U.S. Inter-Agency Committee on Water Resources, Subcommittee
on Sedimentation, A study of methods used in measurement
and analysis of sediment loads in streams. Published
by the St. Anthony Falls Hydraulic Laboratory,
Minneapolis, Minn.
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1957, The development and calibration of visual-accumu-

lation tube: Rept. 1l.

1957, Some fundamentals of particle size analysis:
Rept. 12.

1959, Federal Inter-agency Sedimentation sedimentation
instruments and reports: Rept. AA.

1961, The single stage sampler for suspended sediment:
Rept. 13.

1963, Determinations of fluvial sediment discharge:
Rept. 14.

1963, A summary of the work of the Inter-agency sedimenta-
tion project: Rept. S.

U.S. Public Health Service, 1962, Drinking water standards:
U.S. Dept. Health, Education, and Welfare, Public Health
Service: Pub. no. 956.

HYDROLOGIC CONDITIONS

Streamflow in Wisconsin for the water year ending Sept.
30, 1969, varied from about 85% of long-term average to as
high as 162% of average, which was measured in the Yellow
River basin in central Wisconsin (see figure 2). Five widely
separated basins in central and southern Wisconsin registered
flows in excess of 121% of average, largely due to high flows
in April and June. The Namekagon River basin in the northwest
also exceeded 121% of average, but it was the result of high
water in October as well as during the spring breakup ir April.
Total runoff of the Namekagon for the water year was the
greatest in 42 years of record.

Streamflow in 1969 for the greater part of Wisconsin
ranged from 100 to 120% of long-term average. Streamflcw was
below long-term average only in an area generally comprising
a narrow band from southwestern Wisconsin to east centresl Wis-
consin.
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Key
83 - 100%

101 - 120%

T

Figure 2. Variation of the 1969 mean annual streamflow
as a percent of the long-term average flow.

Over 121%

Streamflow at gaging stations in the north was well above
normal in late fall and throughout the winter (see figure 3).
This was a result of heavy precipitation in the fall of 1968
and normal or above normal ground-water levels.

Snowfall was heavy in the north during December and
January and the water content in the snow at the time of spring
breakup was about six inches. Ideal weather conditions during
spring breakup (nightly lows below freezing, daytime temper-
atures in the forties, and light precipitation) resulted in
near mean-annual flood peaks. The most significant peak dis-
charges were on the St. Croix River. The mean flow for the
month of April at the gaging station at St. Croix Falls was
the fourth highest in 68 years of record.
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On June 23-26 and again on June 29-30, severe thunder-
storm activity occurred in southwest Wisconsin. Precipitation
amounts in excess of five inches fell in a small area during
the night of June 29. Extreme flooding in the Pecatonica and
Galena River basins and their tributaries resulted. New peaks
of record occurred on the Galena River at Buncombe and Peca-
tonica River at Martintown, and the second highest peak of
record was recorded on the Pecatonica River at Darlington.

Summer flow was generally above normal. The July runoff
of the Fox River at Wilmot was the highest for that month since
the record was begun in 1940. Only for September were monthly
flows generally below normal.

Figures 4 and 5 indicate for selected lakes the extremes
of stage for the water year 1969 compared with those of each
year since 1937. No new maximum or minimum stage occurred on
these lakes during the 1969 water year.

GPO 823-131-3
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Fiqure 3. Comparison of discharge at three long-term representative

gaging stations during 1969 water year with median discharge for period 1931-60.

pici

i Median of monthly and yearly mean discharge for period 1931-60.
Monthly and yearly mean discharge for 1969 water year.



HYDROLOGIC CONDITIONS
Lake stage in feet above an assumed datum.
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HYDROLOGIC CONDITIONS
Lake stage in feet above an assumed datum.
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28 STREAMS TRIBUTARY TO LAKE SUPERIOR

4~0255. Bois Brule River at Brule, Wis.

LOCATION,.--Lat 46°32'16", long 91°35'43", in NW 1/4 SW 1/4 sec.23, T.47 N., R.10 W., Douglas County, on right
bank, 1.4 miles southwest of Brule Post Office, 1.4 miles downstream from Nebagamon Creek, and 1,7 miles up-
stream from Little Brule River.

DRAINAGE AREA.--113 sq mi.

PERIOD OF RECORD.--October 1942 to current year.
WSP 1307.

Prior to January 1943 monthly discharge only, published in

GAGE.--Water-stage recorder. Datum of gage is 948.49 ft above mean sea level. Prior to October 1964, non-
recording gage at same site and datum supplemented by water-stage recorder part of 1959-62.

AVERAGE DISCHARGE.--27 years, 169 cfs (20.31 inches per year).

EXTREMES.--Current year: Maximum discharge, 903 cfs Apr. 14 (gage height, 4.09 ft); maximum gage height, 4.17
ft Jan. 2 (backwater from ice); minimum discharge, 114 cfs Aug. 27, 28 (gage height, 1.42 ft).
Period of record: Maximum discharge, 1,520 June 5, 1944 (gage height, 5.2 ft, from graph based on gage
readings) from rating curve extended above 750 cfs; minimum observed, 67 cfs Mar. 13, 1943.

REMARKS.--Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS) .,--WSP 1207: Drainage area. WSP 1337: 1943(M), 1944, 1945-50(M).

Rating table (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 5-10, Dec. 12 to Feb. 18).

3.0
4.0

443
812

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
oAy oeT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 148 190 145 130 133 142 155 310 145 132 158 171
2 149 184 147 127 132 142 155 298 146 132 146 164
3 151 179 149 127 130 142 160 280 144 131 137 154
4 147 175 150 124 129 140 169 272 155 131 129 145
5 144 171 153 123 129 141 182 283 161 126 134 139
<] 156 168 158 123 130 139 200 291 152 125 133 133
7 155 166 160 124 132 141 232 280 146 123 130 132
8 158 163 161 125 133 141 265 270 145 128 126 135
9 235 161 157 126 137 144 287 255 143 129 123 131
10 278 157 146 129 140 139 328 238 141 126 132 130
11 259 157 144 130 141 149 388 230 145 125 148 128
12 244 155 150 132 142 144 532 222 147 121 133 127
13 232 154 157 137 142 138 722 209 143 120 129 127
14 220 153 154 140 142 138 798 203 138 121 124 127
15 209 152 153 142 142 137 766 198 136 124 122 126
16 . 211 151 152 143 143 138 672 196 135 125 120 126
17 266 154 152 145 150 140 632 193 133 123 120 125
18 284 157 153 145 145 142 566 184 131 121 119 124
19 276 155 149 145 143 144 494 182 129 121 118 125
20 264 152 148 145 140 146 457 176 128 125 117 124
21 249 151 143 146 143 145 443 171 127 124 117 123
22 236 154 138 146 143 145 411 169 127 122 118 135
23 221 155 136 147 144 155 381 166 127 121 117 147
24 209 156 131 146 143 162 352 162 129 119 ile6 140
25 200 153 130 143 143 159 326 157 132 119 116 143
26 194 153 131 140 141 155 303 155 143 118 116 153
27 199 150 132 138 142 154 316 155 146 133 115 142
28 219 147 135 136 155 338 151 140 131 116 135
29 211 147 136 134 152 335 149 134 125 131 136
30 203 146 136 134 154 323 145 133 121 160 137
31 196 —————— 131 133 152 ————— 143 ————— 178 198 ————
TOTAL 64523 4,766 44517 44205 3,896 4,515 11,688 64493 4,181 3,920 4,018 4,084
MEAN 210 159 146 136 139 146 390 209 139 126 130 136
MAX 284 150 161 147 150 162 798 310 161 178 198 171
MIN 144 146 130 123 129 137 155 143 127 118 115 123
CFSM 1.86 1.41 1.29 1.20 1.23 1.29 3.45 1.85 1.23 1.12 1.15 1.20
IN. 2.15 1.57 1.49 1.38 1.28 1.49 3.85 2.14 1.38 1.29 1.32 1.34
CAL YR 1968 TOTAL 64,183 MEAN 175 MAX 388 MIN 110 CFSM 1.55 IN 21.12
WTR YR 1969 TOTAL 62,806 MEAN 172 MAX 798 MIN 115 CFSM 1.52 IN 20.67



STREAMS TRIBUTARY TO LAKE SUPERIOR 29
4-0261. Long Lake near Iron River, Wis.

LOCATION.-~Lat 46°35'05", long 91°20'33", in SW 1/4 sec.35, T.48 N., R.8 W., Bayfield County, at residence of
Stanley Wilcox, north end of lake, 3.6 miles northeast of Iron River.

DRAINAGE AREA.~--1.28 sq mi. Area of Long Lake, 184 acres.

PERIOD OF RECORD.--October 1964 to current year (fragmentary).

GAGE.--Nonrecording gage. Altitude of gage is 1,096 ft (from topographic map).

EXTREMES.--Current year: Maximum gaye height observed, 2.14 ft Apr. 19, 26, May 3, 10, 17; minimum observed,

1.49 ft Oct. 2.

Period of record: Maximum gage height observed, 2.24 ft Mar. 31, 1966; minimum observed, 1.39 ft Aug.

28, 1968.

REMARKS.--Lake has no surface outlet. Lake ice covered from Dec.

GAGE HEIGHT, IN FEET, WATER YEAR OCTGBER 1962 TC SEPTEMBER 1969

DAY cCcT NuV LEC JAN FE8 MAR

1.49 1.68

G W N

19 1.70 2.00

21 2.06

APR

2 to Apr.

MAY

5.

JUN

2.0¢6

1.86

1,80

JUL

1.64

SEP

1.60

1.58

1.66



30 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0270. Bad River near Odanah, Wis.

LOCATION.--Lat 46°29'15",‘1ong 90°41'45", in SE 1/4 sec.2, T.46 N., R.3 W., Ashland County, on left baunk just
d9wnstream from Elm Hoist Bridge, 5.0 miles downstream from Potato River, 8.5 miles south of Odanah, and 23
miles from mouth.

DRAINAGE AREA,--611 sg mi.

PERIOD OF RECORD.--July 1914 to December 1922 (monthly discharge only for some periods published in WSP 1307),
May 1948 to current year.

GAGE.--Water-stage recorder. Datum of gage is 668.30 ft above mean sea level. May 17, 1948 to Nov. 6, 1959,
and Oct. 19, 1960 to Nov. 23, 1961, water-stage recorder. Nov. 7, 1959 to Oct. 18, 1960, and Nov. 24, 1961
to July 12, 1962, nonrecording gage. Prior to Nov. 11, 1922, water-stage recorder at site 2 miles downstream
at different datum.

AVERAGE DISCHARGE.--29 years (1914-22, 1948-69) 607 cfs (13.49 inches per year).

EXTREMES.--Current year: Maximum discharge, 8,240 cfs Apr. 10 (gage height, 11.43 ft); maximum gage height,
11.72 ft Apr. 8 (backwater from ice); minimum discharge, 76 cfs Aug. 28 (gage height, 2.19 ft).
Period of record: Maximum discharge, 27,700 cfs Apr. 24, 1960 (gage height, 21.7 ft from floodmarks),
from rating curve extended above 12,000 cfs and comparison with contracted-opening measurement of peak flow
5433622)cfs) at Odanah, drainage area approximately 970 sq mi; minimum 49 cfs Aug. 8, 1964 (gage height,

Flood of June 24, 1946, reached a stage of at least 22.2 ft (top of bridge submerged), information from
Indian Service.
REMARKS .--Records good except those for winter periods, which are fair.
REVISIONS (WATER YEARS).--WSP 1207: Drainage area. WSP 1337: 1922.

Rating table (gage height, in feet, and discharge, in cubic feet per second).
(stage-discharge relation affected by ice Nov. 28 to Dec. 5, Dec. 7 to Apr. 6).

2.0 40 6.0 2,260
2.5 174 9.0 5,000
3.0 336 12.0 9,100
4.0 830

DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocT NOV DEC JAN FER MAR APR MAY JUN JUL AUG SEP
1 289 890 420 490 420 295 480 12940 272 259 203 106
2 275 824 440 450 410 294 490 1,630 321 224 174 103
3 275 742 440 430 400 294 550 1,340 329 200 152 97
& 285 655 410 415 390 294 770 1,140 356 191 146 89
5 285 600 376 390 380 294 1,200 1,010 575 183 177 89
6 282 560 303 380 370 294 2+100 938 753 174 233 89
7 321 530 308 370 365 283 3,200 968 14 168 233 89
8 364 520 310 360 360 293 5+460 836 570 157 252 97
9 1,030 515 318 355 355 293 5:¢620 736 470 183 231 108
10 24340 500 322 350 350 293 84020 687 402 239 197 108
11 2,020 447 342 350 340 293 7+320 645 380 243 191 Lo8
12 1,550 456 380 350 335 292 64830 605 393 206 218 108
13 1,180 451 540 350 330 292 74220 550 380 163 203 103
14 926 460 750 349 325 292 7,490 490 340 143 184 111
15 T64 465 820 349 320 292 64860 437 332 180 160Q 227
16 709 470 840 349 315 292 54920 415 310 1,020 134 465
17 8l9 495 844 349 310 29N 449550 485 292 1+360 122 460
18 926 520 830 348 303 291 3,400 495 272 866 114 306
19 786 520 820 348 302 295 25500 442 303 560 107 236
20 692 540 800 348 3c1 300 1,910 410 318 389 10« 197
21 620 653 790 349 300 310 1,800 385 239 306 107 168
22 550 731 770 350 299 330 1,920 356 265 252 9= 157
23 510 655 740 360 258 360 12600 329 255 227 92 186
24 490 731 700 370 297 400 14290 314 252 197 8= 194
25 456 676 660 380 296 600 1,080 232 249 188 87 203
26 424 600 655 400 295 590 1,070 272 306 188 8¢ 239
27 419 515 650 410 295 570 1,210 262 380 203 79 255
28 1,350 480 640 420 295 530 2,610 249 350 249 76 236
29 1:440 430 610 430 ----—- 510 3,040 265 299 227 a9 215
30 1,200 400 570 440 ————— 500 29440 321 275 194 103 203
31 992 ——— 530 430 - 450  —m—mm- 275  ------ 191 105 —————=
TOTAL 244569 17,071 17,928 11,819 94356 11,057 99,950 19,519 11,002 9,530 49543 54352
MEAN 793 569 578 381 334 357 3,332 630 367 307 147 178
MAX 2340 890 844 490 420 600 8,020 1,940 753 1,360 252 465
MIN 275 400 303 348 295 291 480 243 249 143 76 89
CFSM 1.30 .93 95 .62 «55 .58 5.45 1.03 60 50 «24 29
INe 1.50 1.04 1.09 .72 57 «67 6.08 1.19 67 58 .28 33
CAL YR 1968 TOTAL 256,699 MEAN 701 MAX 4,150 MIN 90 CFSM 1.15 IN 15.62
WTR YR 1969 TDTAL 241,696 MEAN 662 MAX 8,020 MIN 76 CFSM 1.08 IN 14.71

PEAK DISCHARGE (BASE, 3,000 CFS)

DATE TIME G,HT. DISCHARGE DATE  TIME G.HT. DISCHARGE
4-10 1200 11.43 8,240 4-29 0600 7.25 3,330



STREAMS TRIBUTARY TO LAKE SUPERIOR 31
4-0275. White River near Ashland, Wis.

LOCATION,--Lat 46°29'50", long‘90°54'15", in NE 1/4 sec.6, T.46 N., R.4 W., Ashland County, at downstream end
of powerplant 9f Lake Superior District Power Co., 0.3 mile downstream from bridge on State Highway 112 over
dam, and 4.5 miles south of Ashland city limits.

DRAINAGE AREA,--269 sg mi,

PERIOD OF RECORD.--May 1948 to current year.

GAGE.--Nonrecording gage. Datum of gage is 660.15.ft above mean sea level (Lake Superior District Power Co.
bench mark).

AVERAGE DISCHARGE.--21 years, 288 cfs (14.54 inches per year).
EXTREMES.-~Current year: Maximum discharge, 1,960 cfs Apr. 10 (gage height, 3.80 ft); minimum observed, 141
cfs Fe@. 17, 18, Mar. 8-1?, 15-17 (gage height, 0.94 ft); minimum daily, 152 cfs Mar. 12.
Period of record: Maximum discharge, 6,270 cfs July 1, 1953 (gage height, 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 winter period, which are fair. Diurnal fluctuation caused by powerplant

at gage.
Rating table (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 7-Mar. 16).
0.9 129 2.0 388
1.0 158 3.0 1,270
1.5 343 4.0 2,160
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
DAY ocT NOV DEC JAN FEB MAR APR NAY JUN JUL AUG SEP
1 188 248 211 i90 210 210 290 607 266 208 222 182
2 177 248 232 180 210 208 282 574 241 184 220 188
3 177 248 232 180 210 202 290 454 241 188 188 184
4 i88 237 238 130 210 200 325 388 260 208 176 181
5 182 237 2086 200 205 200 538 398 277 200 212 186
6 188 237 164 208 202 200 146 398 306 192 243 188
7 204 237 164 210 200 192 1,130 378 310 188 226 188
8 215 248 176 210 200 186 1,120 370 238 196 196 185
S 920 248 180 210 200 176 1,380 282 240 184 27 182
i0 782 248 210 210 200 168 1,620 282 222 176 21 182
11 596 230 250 21¢ 200 160 1,550 282 232 176 205 182
12 574 231 641 210 200 152 1,530 256 241 176 205 182
i3 574 226 553 210 200 160 1,530 268 232 176 188 182
14 522 226 256 212 200 180 1,460 266 230 176 188 216
15 439 226§ 244 220 200 210 1,270 249 202 176 182 216
16 366 220 256 222 200 222 1,110 225 200 176 182 306 .
17 548 242 260 225 200 222 1,070 235 202 176 182 283
18 544 236 255 225 200 227 778 229 202 208 176 250
19 512 244 244 228 200 227 648 224 202 273 176 188
20 468 239 232 230 200 234 522 224 185 176 176 188
21 366 239 220 228 200 234 447 224 192 185 182 188
22 343 290 205 228 200 242 378 233 192 188 182 188
23 288 290 190 228 200 282 378 209 200 176 182 188
24 280 338 178 222 205 306 343 223 200 176 176 207
25 264 284 178 220 210 303 317 218 200 176 176 251
26 253 264 188 210 214 299 290 227 207 188 176 265
27 269 248 200 202 214 299 339 222 220 191 176 222
28 271 243 210 200 212 282 764 217 202 215 176 200
29 312 227 220 206 ——===- 273 T44 212 211 212 176 217
30 299 211 225 208  —em——— 273 968 209 202 191 177 203
31 260 ————— 200 210 —==--- 254 2 -—-——— 188 ————— 191 182 -
TOTAL 11,569 74390 Te418 64542 5,702 69983 24,157 8,971 6,755 5,902 5,912 6,168
MEAN 373 246 239 211 204 225 805 289 225 130 191 206
MAX 920 338 641 230 214 306 1,620 607 310 273 243 306
MIN 177 211 164 180 200 152 282 188 185 176 176 181
CFSM 1.39 «92 «89 «78 «76 <84 299 l1.08 «84 »7T1 «71 «76
IN. 1.60 1.02 1.03 «390 .79 «97 3.34 le24 «93 °82 .82 <85
CAL YR 1968 TOTAL 103,884 MEAN 284 MAX 1,160 MIN 103 CFSM 1.06 IN 14.36

WTR YR 1969 TOTAL 103,469 MEAN 283 MAX 1,620 MIN 152 CFSM 1,05 IN 14.30



32 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0300. Montreal River near Saxon, Wis.

LOCATION.--Lat 46°32:4l", long 90°24'06", in NW 1/4 sec.23, T.48 N., R.49 W., Michigan meridian, Gog¢gebic County,
on right bank 2 miles upstream from mouth and 3.5 miles north of Saxon.

DRAINAGE AREA,--262 sq mi.

PERIOD OF RECORD.--September 1938 to current year.

GAGE.-~Water-stage recorder, Altitude of gage is 760 ft (from power company data).
AVERAGE DISCHARGE.--31 years, 327 cfs (16.95 inches per year).

EXTREMES.--Current year: Maximum discharge, 4,120 cfs Apr. 10 (gage height, 5.79 ft); minimum, 39 cfs July 14
(gage height, 1.51 ft); minimum daily discharge, 109 cfs Sept. 22, 23.
Period of record: Maximum discharge, 6,600 cfs Apr. 24, 1960 (gage height, 7.50 ft); minimum
discharge, 2 cfs Sept. 21, Oct. 8, 1939, Sept. 9, 1965,

REMARKS .--Records good except those for winter periods, which are fair. Diurnal fluctuation caused by Saxon
Falls Eowerplant 1.5 miles upstream. Flow regulated by Gile Reservoir on West Branch Montreal River
(capacity, 1,290,000,000 cu ft) since April 1941.

REVISIONS (WATER YEARS),--WSP 894: 1938-39, WSP 924: 1939-40. WSP 1307: 1948 (M). WSP 1627: 1958,
Rating table (gage height, in feet, and discharge, in cubic feet per second).

(Stage-discharge relation affected by ice Nov. 29, 30, Dec. 2-4, 6 to Mar, 3
and Mar. 6-13).

1.8 89 3.5 984
2.3 240 4.0 1,520
2.9 539 6.0 4,350

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR CCTOBER 1968 TO SEPTEMBER 1969

DAY ocT NCV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 181 320 195 290 285 510 404 656 221 204 225 201
2 194 280 198 286 275 470 393 584 221 203 198 197
3 224 250 203 282 265 440 424 479 218 196 189 194
4 241 230 200 280 255 435 538 422 222 193 199 180
5 213 218 198 278 245 438 679 412 236 201 217 167
6 207 205 202 276 242 440 835 460 330 201 194 164
7 222 193 210 274 245 442 1,240 481 232 200 238 165
8 232 207 220 272 250 440 1,880 391 185 218 242 164
9 451 217 250 270 255 439 3,050 340 183 222 230 160
10 705 215 300 268 265 438 3,810 311 190 244 214 150
11 642 212 260 267 275 435 3,070 283 205 229 213 146
12 504 213 230 266 285 430 2:720 266 215 207 211 148
13 382 215 240 267 290 425 2,750 246 219 194 204 148
14 305 220 260 268 300 421 25790 229 215 188 203 149
15 261 224 290 270 305 414 2,610 220 208 286 196 151
16 248 229 310 274 310 407 2,070 244 201 582 204 153
17 270 231 318 278 318 406 1,620 286 196 562 206 181
18 350 236 326 288 323 416 1,210 272 210 325 203 174
19 400 226 330 300 328 437 900 248 241 205 202 143
20 370 216 330 310 330 452 697 235 225 188 206 123
21 330 227 328 323 340 446 842 233 196 188 203 113
22 300 253 326 326 350 450 972 203 200 188 202 109
23 280 267 320 330 365 501 765 205 203 187 199 109
24 265 273 318 336 380 545 585 208 201 200 196 111
25 260 256 316 340 420 532 466 200 202 187 196 144
26 280 232 314 335 511 398 197 239 184 194 165
27 310 201 310 330 498 491 221 253 195 193 167
28 350 189 305 324 489 934 218 242 208 191 159
29 600 190 300 316 450 1,030 215 224 205 206 152
30 480 191 298 308 443 804 209 187 208 200 146
31 380 —-—-- - 294 300 422 ————— 203 ———— 224 201 —————
TOTAL 10,437 6,836 8,499 9,132 8,991 14,022 40,977 9,377 6,520 79222 6,775 49633
MEAN 337 228 274 295 321 452 19366 302 217 233 206 154
MAX 705 320 330 340 520 545 3,810 656 330 582 42 201
MIN 181 189 195 266 242 406 393 197 183 184 189 109
CFSM 1.29 .87 1.05 1.12 1.23 1.73 5.21 1.15 «83 -89 <78 59
IN. 1.48 <97 1.21 1.30 1.28 1.99 5.82 1.33 «93 1.03 «90 o668
CAL YR 1968 TOTAL 127,780 MEAN 349 MAX 1,550 MIN 114 CFSM 1.33 IN 18.14

WTR YR 1969 TOTAL 133,021 MEAN 364 MAX 3,810 MIN 109 CFSM 139 IN 18.88



STREAMS TRIBUTARY TO LAKE SUPERIOR 33
4~0310. Black River near Bessemer, Mich.

LOCATION,.--Lat 46°30'41", long 90°04'28", in NE 1/4 SE 1/4 sec.32, T.48 N., R.46 W., Gogebic County, on right
bank 450 ft downstream from bridge on county highway, 500 ft downstream from Power Mill Creek, and 2.5 miles
northwest of Bessemer.

DRAINAGE AREA.--200 sq mi.

PERIOD OF RECORD.--October 1954 to current year.

GAGE.-~Water-stage recorder. Altitude of gage is 1,150 ft (from topographic map).

AVERAGE DISCHARGE.--15 years, 234 cfs (15.89 inches per year).

EXTREMES,~-~Current year: Maximum discharge, 3,940 cfs Apr. 13 (gage height, 8.43 ft); minimum, 14 cfs Sept.

14 (gage height, 0.52 ft).

Period of record: Maximum discharge, 14,800 cfs Apr. 24, 1960 (gage height, 14.27 £t, from floodmark),
from rating curve extended above 5,300 cfs on basis of slope-area measurement of peak flow; minimum, 12 cfs
July 19, 1962, July 28, 29, 1965.

REMARKS.-~Records good except those for winter months, which are fair. Prior to 1967, some ground water pumped
from mines at Bessemer. Records of water temperatures for the current year are published in Part 2 of the
Michigan Report,

REVISIONS.--WSP 1911: Drainage area.

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY LCT NOV VEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 144 485 140 110 15¢C 80 110 686 62 100 56 42
2 134 430 135 1c5 140 80 130 586 62 83 51 33
3 194 342 135 100 135 80 190 467 62 72 39 26
4 231 355 132 160 130 78 250 450 62 65 37 16
5 205 291 13¢ 100 125 78 350 425 93 58 61 21
[} 221 241 125 98 120 76 600 418 195 52 56 18
7 243 217 125 96 12¢C 16 861 422 156 47 712 17
8 243 2C2 145 96 115 76 15290 357 123 45 65 18
9 63% 194 135 S8 110 16 29630 324 100 48 51 18
12 1,000 185 130 38 110 74 3,130 288 83 141 44 17
il 839 175 140 98 105 14 249900 257 91 100 40 18
12 655 17¢ 160 98 105 14 3,040 240 125 72 37 16
13 522 163 200 1C0 10G 76 3:530 210 121 58 35 15
14 439 162 220 160 160 76 3,780 186 121 54 34 20
15 375 165 226 100 96 78 34540 167 121 390 29 45
16 330 166 215 i05 94 840 24800 165 105 1,130 26 155
17 274 166 205 105 92 84 29310 205 94 843 26 122
18 234 17¢ 200 11c 9C 88 1,660 183 86 492 24 95
19 203 150 180 110 90 90 1,190 160 103 315 24 80
20 190 17¢ 170 115 88 95 888 156 91 217 20 69
<1 174 190 165 130 86 100 1,010 145 78 153 17 60
22 172 190 160 140 85 100 982 135 70 115 17 55
23 198 19C 150 160 84 105 771 119 66 89 17 80
24 183 208 145 170 83 105 598 109 65 75 17 112
25 lo4 193 140 180 82 105 4174 100 75 66 17 131
26 152 177 135 185 82 100 422 91 147 o5 16 157
2 380 16C 13¢ 185 98 654 87 158 81 15 148
238 1,130 i50 125 180 94 991 78 143 74 15 133
29 920 150 12¢ 170 94 969 73 127 62 29 120
33 686 140 12¢ 160 96 793 55 119 53 28 107
31 555 - 11¢ 155 100 —===—- 49  —----- 55 54 ————
TJTAL 12,038 69367 44715 3,857 248717 2,686 42,4843 74393 35104 54260 1,069 1,964
MEAN 388 212 i52 124 163 86.6 1,428 238 103 170 34.5 65.5
MAX 1,130 485 22C 185 150 105 3,780 686 195 1,130 - 72 157
MIN 134 140 110 g6 80 74 110 49 62 45 15 15
CFSM 1.94 1.06 .76 262 .51 o43 Tel4 1.19 «52 «85 17 »33
inN. 2.24 1.18 .88 .72 53 «50 T.97 1.37 =58 .98 «20 »37
CAL YR 1968 TOTAL 106,427 MEAN 291 MAX 3,000 MIN 26 CFSM 1.45 IN 19.79
#TR YR 1969 TOTAL 94,173 MEAN 258 MAX 3,780 MIN 15 CFSM 1.29 IN 17.51

PEAK DISCHARGE (BASE, 1,500 CFS).-~Apr. 13 (2400) 3,940 cfs (8.43 ft).



34 STREAMS TRIBUTARY TO LAKE SUPERIOR
4-0315. Presque Isle River at Marenisco, Mich.

LOCATION,--Lat 46°22'20", long 89°41'32", in SE 1/4 NW 1/4 sec.2l, T.46 N., R.43 W., Gogebic County, on left
bank 0.3 mile upstream from highway bridge in Marenisco and 1.5 miles downstream from confluence of East and
West Branches.

DRAINAGE AREA.-~171 sq mi.

PERIOD OF RECORD.--February 1945 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,489.30 ft above mean sea level (levels by Michigan pepartment
of Natural Resources). Prior to May 27, 1949, nonrecording gage at site 0.3 mile downstream at different
datum.

AVERAGE DISCHARGE.--24 years, 175 cfs (13.90 inches per year).
EXTREMES,.--Current year: Maximum discharge, 1,220 cfs Apr. 12-14 (gage height, 7.72 ft); minimum, 38 cfs Sept.
13, 14 (gage height, 3.1l6 ft). . L.
Period of record: Maximum discharge, 3,520 cfs Apr. 25, 1960 (gage height, 11.25 ft); minimum okserved,
13 cfs Sept. 30, 1948 (gage height, 2.25 ft, site and datum then in use).

REMARKS .—-Records good except those for winter period, which are fair. Occasional regulation for lake or pond
level control at several places above station.

REVISIONS (WATER YEARS) ,--WSP 1707: 1954. WSP 1911: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECCND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

onY oCcT NOV LVEC JAN FeB MAR APR MAY JUN JuL AllG SEP
1 160 369 153 160 2900 120 120 482 114 173 103 59
2 150 325 150 155 19C 115 125 446 107 149 95 54
3 200 231 15} 155 185 115 135 408 108 133 89 49
4 220 169 15¢C 155 180 115 150 343 112 123 85 46
5 230 186 140 155 175 115 190 248 125 115 96 44
& 240 156 130 155 17¢ 110 260 353 174 108 102 44
7 250 199 13C 155 165 110 350 418 163 99 121 43
8 37¢C 200 140 150 165 110 541 398 146 97 104 41
9 450 199 145 150 160 110 695 364 i31 104 93 42
10 469 191 145 150 155 105 967 334 124 146 85 40
il 505 185 150 150 15C 105 1,100 307 133 163 81 42
12 458 183 165 150 150 105 1,170 283 161 137 81 41
13 40C 177 190 155 145 105 1,210 264 169 119 a1 39
i4 362 174 220 155 145 105 14220 246 162 108 T8 41
i5 338 172 230 155 145 105 14190 238 149 149 70 52
16 222 167 23C 155 140 105 1,110 227 140 469 66 95
17 187 173 220 155 140 105 927 266 130 575 62 88
13 222 177 210 155 135 110 738 263 121 493 60 T4
13 224 171 205 150 135 110 683 245 159 397 56 65
<0 218 174 200 150 130 110 620 237 156 319 52 60
cl 210 179 190 150 13¢C 115 510 224 137 190 50 54
<2 202 184 185 155 125 120 497 21¢ 122 145 48 54
23 200 187 180 165 125 125 503 153 115 111 46 68
24 196 192 175 18¢ 125 130 483 136 117 ilo 44 T4
25 185 184 175 210 125 135 451 137 127 112 41 a5
6 isc i79 17¢C 220 12¢C 140 425 137 236 113 41 95
27 208 167 17¢ 230 120 140 385 i33 306 128 41 91
238 355 155 170 230 120 140 438 134 269 132 40 87
29 426 155 165 220 ———— 135 531 17 230 123 48 92
30 420 155 160 215 ==—-e- 130 526 110 203 113 49 8l
sl 388 —----- 160 210 -—--—- 120 ===--- 109 —————— 119 58  ———---
TUTAL