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PREFACE

This volume of the annual hydrologic data report of Wisconsin is one of a
series of annual reports that document hydrologic data gathered from the
U.S. Geological Survey's surface- and ground-water data-collection networks
in each State, Puerto Rico, and the Trust Territories. These records of
streamflow, ground-water levels, and water quality provide the hydrologic
information needed by State, local, and Federal agencies, and the private
sector for developing and managing our Nation's land and water resources.

This report is the culmination of a concerted effort by dedicated personnel
of the U.S. Geological Survey who collected, compiled, analyzed, verified,
and organized the data, and who typed, edited, and assembled the report.
The authors had primary responsibility for assuring that the information
contained herein is accurate, complete, and adheres to Geological Survey
policy and established guidelines. Most of the data were collected,
computed and processed from area field offices. Technicians-in-charge of
the field offices are:

Jack T. Freshwaters, Rice Lake, northwest
James W. George, Merrill, northeast

Josef Habale, Madison, southwest

The data were collected, computed, and processed by the following personnel:

R. H. Biller G. W. Gill K. J. Hedmark T. J. Popowski
R. B. Bodoh G. L. Goddard K. L. Johnson P. A. Stark
M. D. Duerk J. J. Hanig K. R. Koenig T. A, Wittwer
B. R. Ellefson H. L. Hanson S. A. March J. K. Zahn

This report was prepared in cooperation with the State of Wisconsin and with
other agencies under the general supervision of Warren A. Gebert, Hydrologic
Systems and Data Section Chief, R. D. Cotter, Hydrogeologic Studies Section
Chief, and Vernon W. Norman, District Chief, Wisconsin.
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WATER RESOURCES DATA FOR WISCONSIN, 1985

INTRODUCTION

Water-resources data for Wisconsin for the 1985 water year include records
of streamflow at gaging stations, partial-record stations, and miscellaneous
sites; stage and contents of lakes and reservoirs; chemical, physical, and
biological characteristics of surface and ground water; and water levels in
observation wells. Records from several stations in bordering states are also
included. This report contains discharge records from 106 gaging stations and
peak stage and discharge from 105 crest-stage stations; stage for 34 lakes and
contents for 24 reservoirs; water-quality data from 34 streams, from 32 lakes,
and from 74 wells; and water-level records from 63 observation wells. Various
discharge, stage, precipitation, ground-water level, and water quality data are
collected at four acid-deposition sites in northern Wisconsin. Additional water
data were collected at various sites not involved in the systematic data-
collection program, and are published in this report as miscellaneous measure-
ments.

The Water Resources Division of the U.S. Geological Survey, in cooperation
with local, State and Federal agencies, obtains a large amount of data per-
taining to the water resources of Wisconsin each year. These data, accumulated
during many water years, constitute a valuable data base for developing an
improved understanding of the water resources of the State. To make these data
readily available to interested parties outside the Geological Survey, the data
are published annually in this report series entitled "Water Resources Data -
Wisconsin." This series of annual reports for Wisconsin began in the 1961 water
year with streamflow data, the 1964 water year with water-quality data, and the
1971 water year with ground-water data. Beginning with the 1975 water year,
streamflow, water quality, and ground water data for each State were published
in present format. These annual reports are for sale, in paper copy or micro-
fiche, by the National Technical Information Service, U.S. Department of
Commerce, Springfield, VA 22161.

Prior to introduction of this series and for several water years concurrent
with it, water-resources data for Wisconsin were published in U.S. Geological
Survey Water-Supply Papers. Records of stream discharges and of water levels in
lakes and reservoirs were published annually through 1960 and then for the 5-
year periods 1961-65 and 1966-70 in the series 'Surface-Water Supply of the
United States'. Chemical-quality, water-temperature, and suspended-sediment
data were published annually, from 1941 to 1970, in the series "Quality of
Surface Waters of the United States'. Records of ground-water levels were
published annually from 1935 to 1974, in the series ''Ground-Water Levels in the
United States'". The above mentioned Water-Supply Papers may be consulted in the
libraries of the principal cities of the United States and may be purchased from
Distribution Branch, Text Products Section, U.S. Geological Survey, 604 South
Pickett Street, Alexandria, VA 22304.

Additional information, including current prices for ordering specific
reports, may be obtained from the District Chief at the address given on the
back of the title page, or by telephone (608)262-2488.



2 COOPERATION

The U.S. Geological Survey and the State of Wisconsin have worked under
cooperative agreements since 1913 collecting streamflow data, since 1955 col-
lecting water-quality data, and since 1964 collecting ground-water level data.
Agencies that worked cooperatively with the Survey during this year collecting
data are:

Wisconsin Department of Natural Resources, C. D. Besadny, secretary.

U.S. Army Corps of Engineers.

Wisconsin Department of Transportation, Lowell B. Jackson, secretary,
and S. W. Woods, chief bridge engineer.

The University of Wisconsin-Extension, Geological and Natural
History Survey, M. E. Ostrom, state geologist and director.

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

Dane County Department of Public Works, Kenneth J. Koscik,
director.

Dane County Regional Planning Commission, Charles Montemayor,
executive director.

City of Madison, A. E. Milke, city engineer.
City of Medford, Arthur Salzwedel, mayor.
City of Middleton, Dan Ramsey, mayor.

Madison Metropolitan Sewerage District, James L. Nemke, chief
engineer and director.

Madison Water Utility, Gary Graham, manager.

Milwaukee Metropolitan Sewerage District, Harold Cahill, Jr.,
executive director.

National Park Service.
Bureau of Indian Affairs.
Village of Slinger.

Menominee Indian Tribe of Wisconsin, Lucille B. Chapman,
chairperson.

Delavan Lake Sanitary District, Kevin L. MacKinnon.
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Figure 2. Comparison of discharge at representative gaging stations
during 1985 water year with discharge for 1916-85.




Water Quality

Dissolved solids concentrations represent the total dissolved mineral con-
tent of water. Dissolved solids concentrations in rivers and streams change
with changes in runoff. Concentrations are generally highest during base flow,
when streamflow is ground-water runoff; concentrations generally decrease as
base flow is diluted by runoff from snowmelt and precipitation.

Dissolved solids concentrations measured at selected National Stream-
Quality Accounting Network (NASQAN) stations and a Hydrologic Benchmark Network
(HBMN) station during the 1985 water year reflect runoff conditions in the
State. Dissolved solids concentrations measured at these stations during the
year are compared to monthly mean concentrations for the period of record in
figure 3. Dissolved solids concentrations at the Popple River near Fence (HBMN
station), where runoff was near normal for the year, were close to mean concen-
trations for the period of record. This is also true for the Black River near
Galesville (NASQAN station) where runoff was only slightly higher than normal.
The NASQAN stations, Manitowoc River at Manitowoc and Milwaukee River at
Milwaukee, are in areas of the state where runoff was considerably above normal
during the first half of the water year and near normal during the second half.
This is reflected in lower than average dissolved solids concentrations during

the first half of the year and near normal concentrations during the second
half.

Ground-Water Levels

Ground-water levels were above normal in most of Wisconsin during 1985.
Maps that show seasonal trends during the year (fig. 4) are based on water-level
data for 29 shallow-aquifer wells. Each of the 29 wells has at least 15 years
of record.

The months included in each season are grouped so that SPRING includes the
months of March, April, and May when ground-water recharge is highest. FALL
includes September through November; WINTER includes December through February;
and SUMMER includes June through August. Seasonal water-level data from 1985
were compared to long-term seasonal averages. The 1985 water level was con-
sidered normal if it was within one-half the standard deviation of the long-term
mean.

Following two years of above normal ground-water levels throughout most of
the State, the levels during the fall and winter generally continued above
normal except in eastern Wisconsin. In the spring, levels were within the
normal range at several points around the State. By summer only central and
northwest Wisconsin water levels were above normal, and water levels were below
normal in eastern Wisconsin.

Over the past several years ground-water levels in eastern Wisconsin have
commonly been normal or below normal. The cause of this is probably not cli-
matic, but the result of municipal pumping from the deep confined aquifer in the
Green Bay and the southeast Wisconsin-northeast Illinois areas. Pumping from
the deep aquifer probably resulted in lowered levels in the shallow aquifer.









Ground-water levels in 13 of the 29 wells were above normal during all four
seasons, and levels in eight of these wells were more than one standard devia-
tion above the long-term mean of the entire year. Continuing significantly-high
water levels in central and northwest Wisconsin reflect continuing above-normal
precipitation.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic Bench-Mark Program provides data from river basins where hydro-
logic conditions are relatively unaffected by man's activities and are expected
to remain unaffected within the foreseeable future.

National Stream-Quality Accounting Network was designed by the U.S.
Geological Survey to meet information needs of agencies or groups involved in
national or regional water-quality planning and management. Both accounting and
broad monitoring aspects have been incorporated in the network design. The
network is divided into the river-basin accounting units designated by the
Office of Water Data Coordination in consultation with the Water Resources
Council. Primary objectives of the network are: (1) to assess the areal vari-
ability of water-quality conditions, nationwide, on an annual basis; and (2) to
assess long-term changes in stream quality.

The U.S. Geological Survey is undertaking a nation-wide review of the
NASQAN program during 1986. This review is expected to result in a change in
emphasis in the program and a net reduction, nationally, in the number of
stations in the network. The original accounting objectives of the program will
be retained only for a reduced number of stations that account for the quality
of water leaving the continent or entering the Great Lakes.

Increased emphasis will be placed on trend detection and transport of
dissolved and suspended materials at these remaining accounting stations and any
other stations retained in the network. Other stations retained in the network
will be selected on the basis of hypotheses concerning the causes of existing or
potential trends that the station is intended to identify. This new emphasis
will require more intensive sampling (event-related and fixed-frequency
sampling) and more chemical analyses of suspended materials, thus increasing per
station costs. These increased costs are to be met by the reduction in network
size rather than by increased funding of the program. Some reduction in network
size is anticipated for the 1987 water year; major changes in the size and
emphasis of the network are expected to be implemented in the 1988 water year.

, Radiochemical Surveillance Network of water-quality stations, representing
ma jor drainage basins in the conterminous United States, where samples are
collected regularly for radioisotope analysis.




10 EXPLANATION OF THE RECORDS

The surface-water and ground-water records published in this report are
from the 1985 water year that began October 1, 1984, and ended September 30,
1985. A calendar. of the water year is provided on the inside of the front
cover. The records contain streamflow data, stage and content data for lakes
and reservoirs, water-quality data for precipitation and surface and ground
water, and ground-water-level data. Data collection as part of cooperative
studies of acid deposition in Wisconsin, which includes most of the data type
just mentioned, are tabulated in a separate section of the report. The explana-
tions of various types of data given in the remainder of this section apply to
these records as well. Figure 5 shows major surface-water drainage basins and
an index of hydrologic records. The locations of the stations and wells where
the data were collected are shown in basin location maps and figures 6, 7, and
8.

The following sections of introductory text are presented to provide users
with a more detailed explanation of how the hydrologic data published in this
report were collected, analyzed, computed, and arranged for presentation.

Station ldentification Numbers

Each data station, whether streamsite or well, in this report is assigned a
unique identification number. This number is unique in that it applies specifi-
cally to a given station and to no other. The number usually is assigned when a
station is first established and is retained for the station indefinitely. The
systems used by the U.S. Geological Survey to assign identification numbers for
surface-water stations and for ground-water well sites differ, but both are
based on geographic location. The "downstream order number" is used for most
surface-water stations or streams and a unique 15-digit number is used for lakes
and wells,

Downstream Order and Station Number

Since October 1, 1950, the order of listing hydrologic-station records in
Survey reports is in a downstream direction along the main stream. All stations
on a tributary entering upstream from a mainstream station are listed before
that station. A station on a tributary that enters between two mainstream
stations is listed between them. A similar order is followed in listing
stations on first rank, second rank, and other ranks of tributaries. The rank
of any tributary to the stream to which it is immediately tributary is indicated
by an indention in the "List of Stations" in the front of this report. Each
indention represents one rank. This downstream order and system of indention
show which stations are on tributaries between any two stations and the rank of
the tributary on which each station is situated.

The station-identification number is assigned according to downstream
order. No station-number distinction is made between partial-record stations
and other stations; therefore, the station number for a partial-record station
indicates downstream-order position in a list made up of both types of stationms.
Gaps are left in the series of numbers to allow for new stations that may be
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established; hence, the numbers are not consecutive. The complete eight- or
nine- digit number for each station, such as 04087000 or 054310157, which
appears just to the left of the station name, includes the two-digit Part number
"04" or "05" plus the six- or seven digit downstream-order number "087000" or
"4310157". The Part number designates the major river basin; for example,
records in this report are in Part 04 (St. Lawrence River basin) or Part 05
(Upper Mississippi River basin).

In some special cases, stations on streams may be identified with the
numbering system used for ground-water and lake-data sites described in the
following paragraph. This is generally done only for special purpose short-term
stations where station density precludes convenient assignment of downstream
order numbers.

Numbering System for Ground-Water and Lake Data Sites

Wells, springs, and sites on lakes where data are collected are identified
by a unique 15-digit number that is a concatenation of the site's latitude,
longitude, and a two-digit sequence number. The sequence number is used to
distinquish between sites located at the same latitude-longitude designation.
The site identification number is permanently assigned to the site; actual
latitude and longitude of the site are subject to update and are stored sepa-
rately. Each ground-water site is also identified by a local number based on
the cadastral-survey system of the U.S. Government. The number consists of an
abbreviation of the county name, the township, range and section, and a four-
digit number assigned to the well. °

Records of Stage and Water Discharge

Records of stage and water discharge may be complete or partial. Complete
records of discharge are those obtained from a continuous stage-recording device
by which either instantaneous or mean daily discharges may be computed for any
time, or any period of time, during the period of record. Complete records of
lake or reservoir content, similarly, are those for which stage or content may
be computed or estimated with reasonable accuracy for any time, or period of
time. They may be obtained from a continuous stage-recording device, but need
not be. Because daily mean discharges commonly are published for such stations,
they are referred to as 'daily stations."

By contrast, partial records are obtained by discrete measurements, without
using a continuous stage-recording device. Two types of surface-water partial-
record stations are operated: (1) crest-stage partial-record stations, for which
maximum discharge is recorded; and (2) miscellaneous stations, for which
periodic discharge measurements and/or limited water-quality analyses are made.
These types of stations are each presented separately in this report.

Data Collection and Computation

The basic data collected at complete-record gaging stations include stage
and discharge measurements of streams, and stage, surface area, and content
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measurements of lakes and reservoirs. Factors affecting stage-discharge rela-
tionships, weather records, and other information supplement the basic data used
to determine daily flow. Records of stage are obtained by reading a non-
recording gage, from a continuous graph, or from a tape punched at selected
intervals on a water-stage recorder. Measurements of discharge are made with a
current meter by using methods described in "U.S. Geological Survey Techniques
of Water Resources Investigations'" listed in "Publications on techniques of
water-resources investigations."

Rating tables of stream stage and corresponding discharges are preépared
from stage-discharge relationship curves. Extended-rating curves, based on
step-backwater techniques, velocity-area studies, logarithmic plotting, and
indirect measurements of peak discharge are used to estimate discharges greater
than those measured. Daily mean discharges are computed from gage heights and
rating tables, and the monthly and yearly means are computed from the daily
figures. If the stage-discharge relationship varies due to changes in the con-
trol, such as aquatic growth, debris, or scour and fill, daily mean discharge is
computed by a shifting-control method in which correction factors, based on
individual discharge measurements and notes by observers, are used when the gage
heights are applied to the rating tables.

The slope method is used to compute discharge at stream-gaging stations
where backwater from lakes or reservoirs, tributary streams, or other sources
affect the stage-discharge relationship. The rate of change of stage is used
to compute discharge at stations where the stage-discharge relationship is
affected by rapid changes in stage. When ice conditions at stream-gaging
stations affect the stage-discharge relationship, gage-height records, winter
discharge measurements, temperature and precipitation data, and comparable
records of discharge for nearby stations are used to compute discharge. At
gaging stations where gage-height records are faulty or non-existent for some
periods, the daily discharges are estimated based on the recorded range in
stage, prior and subsequent records, discharge measurements, weather records,
and comparison with records for nearby stationms.

Descriptions of the stations and tabulations of data are included in this
report. A table showing daily, monthly, and yearly discharges is given for each
gaging station on a stream or canal. A table showing the monthly summary of
stage is given for gaging stations on lakes.

Data Presentation

The records published for each gaging station consist of two parts, the
manuscript or station description and the data table for the current water year.
The manuscript provides, under various headings, descriptive information such as
station location, period of record, average discharge, historical extremes,
record accuracy, and other remarks pertinent to station operation and regula-
tion. The following information, as appropriate, is provided with each con-
tinuous record of discharge or lake content. Comments that follow clarify
information presented under the various headings of the station description.
These headings may include all or some of the following:
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LOCATION.--Information on locations is obtained from the most accurate maps
available. The location of the gage with respect to the cultural and physical
features in the vicinity and with respect to the reference place mentioned in
the station name is given. River mileages were provided by the U.S. Army Corps
of Engineers or other agencies.

DRAINAGE AREA.--Drainage areas are measured using the most accurate maps
available. Because the type of map available varies from one drainage basin to
another, the accuracy of drainage areas likewise varies. Drainage areas are
updated as better maps become available.

PERIOD OF RECORD.--This indicates the period for which there are published
records for the station or for an equivalent station. An equivalent station is
one that was in operation when the present station was not, and whose location
was such that records from it can reasonably be considered equivalent with
records from the present station.

REVISED RECORDS.--Published records, because of new information, occasion-
ally are found to be incorrect and revisions are printed in later reports. All
the reports in which revisions have been published for the station and the water
years to which the revisions apply are listed under this heading. If a revision
did not include daily, monthly, or annual figures of discharge, that fact is
noted 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 most recently revised figure was first
published is given.

GAGE.--The type of gage in current use, the datum of the current gage
referred to National Geodetic Vertical Datum of 1929 (see definition of terms),
and a condensed history of the types, locations, and datums of previous gages
are given under this heading.

REMARKS.--Al1 periods of estimated daily-discharge record will either be
identified by date in this paragraph of the station description for water-
discharge stations or flagged in the daily-discharge table. (See next section,
"Identifying Estimated Daily Discharge.") If a remarks statement is used to
identify estimated record, the paragraph will begin with this information pre-
sented as the first entry. The paragraph is also used to present information
about the accuracy of the records, special methods of computation, conditions
that affect natural flow at the station and, possibly, other pertinent items.

COOPERATION.--Records provided by a cooperating organization or obtained
for the Geological Survey by a cooperating organization are identified here.

AVERAGE DISCHARGE.--The discharge value given is the arithmetic mean of the
water-year mean discharges. It is computed only for stations having at least 5
water years of complete record, and only water years of complete record are
included in the computation. It is not computed for stations where diversions,
storage, or other water-use practices cause the value to be meaningless. If
water developments significantly altering flow at a station are put into use
after the station has been in operation for a period of years, a new average is
computed as soon as 5 water years of record have accumulated following the
development.
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EXTREMES FOR PERIOD OF RECORD.--Extremes may include maximum and minimum
stages and maximum and minimum discharges. Unless otherwise qualified, the
maximum discharge is the instantaneous maximum corresponding to the highest
stage that occurred. The highest stage may have been obtained from a graphic or
digital recorder, a crest-stage gage, or by direct observation of a nonrecording
gage. If the maximum stage did not occur on the same day as the maximum dis-
charge, it is given separately. Similarly, the minimum is the instantaneous
minimum discharge, unless otherwise qualified, and was determined and is
reported in the same manner as the maximum.

EXTREMES OUTSIDE PERIOD OF RECORD.--Information concerning major floods or
unusually low flows that occurred outside the stated period of record is in-
cluded here. The information may or may not have been obtained by the U.S.
Geological Survey.

EXTREMES FOR CURRENT YEAR.--Extremes given here are similiar to those for
the period of record, except the peak discharge listing may include secondary
peaks. For stations meeting certain criteria, all peak discharges and stages
occurring during the water year and greater than a selected base discharge are
presented under this heading. The peaks greater than the base discharge, ex-
cluding the highest one, are referred to as secondary peaks. Peak discharges
are not published for canals, ditches, drains, or streams for which the peaks
are subject to substantial control by man. The time of occurrence of peaks is
expressed in 24-hour local standard time. For example, 12:30 a.m. is 0030 and
1:30 p.m. is 1330. The minimum for the current water year appears below the
table of peak data.

REVISIONS.--If a critical error in published records is discovered, a
revision is included in the first report published following discovery of the
error.

Although it is rare, occasionally the records of a discontinued gaging
station may need revision. Because there would be no current or, possibly,
future station manuscript published to document the revision in a "Revised
Records" entry, users of data for these stations, who obtained the record from
previously published data reports, may wish to contact the District office to
determine if the published records were ever revised after the station was
discontinued. If the data were obtained by computer retrieval, the data would
be current and there would be no need to check because any published revision of
data is always accompanied by revision of the corresponding data in computer
storage.

RATING TABLE.--Skeleton rating tables allow an approximation of daily gage
heights from daily discharges. The tables also indicate the range in stage
resulting from any given range in discharge.

The data presented for most gaging stations on lakes include a description
of the station and a monthly summary table of stage.

The daily table for stream-gaging stations gives mean discharge for each
day and is followed by monthly and yearly summaries. In the monthly summary
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below the daily table, the line headed "TOTAL" gives the sum of the daily
figures. The line headed "MEAN" gives the average 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 is
usually expressed in cubic feet per second per square mile (line headed "CFSM"),
or in inches (line headed "IN."), or in acre-feet (line headed '"AC-FT").

Figures for cubic feet per second per square mile and runoff in inches are
ommitted if there is extensive regulation or diversion or if the drainage area
includes large noncontributing areas. The figures shown in the yearly summary
below the monthly summary are the appropriate discharges for the calendar and
water years.

Data collected at crest-stage partial-record stations are given in a table
of annual maximum stages and discharges that follows the information for con-
tinuous-record sites. The crest-stage partial-record stations table is followed
by a list of discharge measurements made at sites other than continuous-record
or partial-record stations. These measurements are generally made in times of
drought or flood to give better areal coverage to those events. Those measure-
ments and others collected for special reasons are called measurements at mis-
cellaneous sites.

Identifying Estimated Daily Discharge

Estimated daily-discharge values are identified by listing the dates of the
estimated record in the REMARKS paragraph of the station description.

Accuracy of the Records

The accuracy of streamflow records 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 measurements of stage, measure-
ments of discharge, and interpretation of records.

The accuracy attributed to the records is indicated under ""REMARKS."
"Excellent" means that about 95 percent of the daily discharges are within 5
percent of the true value; "good," within 10 percent; and "fair," within 15
percent. Records that do not meet the criteria mentioned, are rated "poor."
Different accuracies may be attributed to different parts of a given record.

Daily mean discharges in this report are given to the nearest hundredth of
a cubic foot per second for values less than 1 ft3/s; to the nearest tenth
between 1.0 and 10 ft3/s; to the nearest whole number between 10_and
1,000 ft?/s; and to 3 significant figures for more than 1,000 ft3/s. The number
of significant figures used is based solely on the magnitude of the discharge
value. The same rounding rules apply to discharges listed for partial-record
stations and miscellaneous sites.

Discharge at many stations, indicated by the monthly mean, may not reflect
natural runoff due to the effects of diversion, consumption, regulation by
storage, increase or decrease in evaporation due to artificial causes, or to
other factors. For such stations, figures of cubic feet per second per square
mile and of runoff, in inches, are not published unless satisfactory adjustments
can be made for diversions, or changes in contents or reservoirs, or for other
changes incident to use and control. Evaporation from a reservoir is not in-
cluded in the adjustments for changes in reservoir contents.



16 Other Records Available

Information used in the preparation of the records in this publication,
such as discharge-measurement notes, gage-height records, temperature measure-
ments, and rating tables are on file in the Wisconsin District office. Also,
most of the daily mean discharges are in computer-readable form and have been
statistically analyzed. Information on the availability of the unpublished
information or on the results of statistical analyses of the published records
may be obtained from the District office.

Records of Surface-Water Quality

Records of stream-water quality ordinarily are obtained at or near stream-
gaging stations because interpretation of records of stream-water quality nearly
always requires corresponding discharge data. Water samples from lakes are
collected at locations identified by latitude and longitude; the depth at which
the sample was collected is given with each analysis. Records of surface-water
quality in this report include a variety of types of data and measurement
frequencies.

Classification and Arrangement of Records

The water-quality data collected at surface-water sites fall into two
general classifications. Continuous-record stations are sites where data are
collected on a regularly scheduled basis as part of a monitoring program or
interpretive investigation. Water-quality records for these stations accompany
stream-discharge or lake-stage records, where available, in the Surface Water
Records section of this report. Water-quality partial-record stations are sites
where more limited water-quality data are collected. These data include water
temperature and specific conductance measurements made at gaging station visits
and other reconnaissance data collected for special purposes. Water-quality
data for water-quality partial-record stations appear together at the end of the
Surface Water Records section.

On-site Measurements and Sample Collection

In obtaining water-quality data, care is taken to assure that the data
obtained represent the in situ quality of the water. To assure this, certain’
measurements, such as water temperature, pH, and dissolved oxygen, are on site
when the samples are taken. To assure that measurements made in the laboratory
also represent the in situ water, carefully prescribed procedures are followed
in collecting the samples, in treating the samples to prevent changes in quality
pending analysis, and in shipping the samples to the laboratory. Procedures for
on-site measurements and for collecting, treating, and shipping samples are
given in "U.S. Geological Survey Techniques of Water-Resources Investigations,"
listed in "Publications on techniques of water-resources investigations."

One sample can define adequately the water quality at a given time if the
mixture of solutes throughout the stream cross section is homogeneous. However,
the concentration of solutes at different 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
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sampled through several vertical sections using depth-integrating samplers to
obtain a representative sample needed for an accurate mean concentration and for
use in calculating load. Water quality in lakes may differ with depth and
laterally at a particular depth depending on thermal stratification and other
physical and biological factors.

Chemical-quality data published in this report are considered to be repre-
sentative values for the stations listed. The values reported represent water-
quality conditions at the time of sampling as much as possible, consistent with
available sampling techniques and methods of analysis.

For chemical-quality stations equipped with recording monitors, the records
consist of daily maximum, minimum, and mean values for each constituent measured
and are based upon values recorded. More detailed records (hourly values) may
be obtained from the U.S.G.S. Wisconsin District Office.

Sediment

Suspended-sediment concentrations are determined on samples collected with
depth integrating samplers from one or more verticals in the cross section, or
on a single sample taken manually or with an automatic sampler at a fixed point.
For fixed-point samples, a coefficient is applied to correct for differences
between fixed-point and flow-integrated samples.

During periods of rapidly changing flow or rapidly changing concentration,
samples may have been collected more frequently than during stable periods. The
published sediment discharges for days of rapidly changing flow or concentration
were computed by the subdivided-day method (time-discharge weighted average).
For periods when no samples were collected, daily discharges of suspended sedi-
ment were estimated on the basis of water discharge, sediment concentrations
observed immediately before and after the periods, and suspended-sediment loads
for other periods of similar discharge. Suspended-sediment discharges less than
0.005 tons/day are reported as 0.

Suspended-sediment samples collected periodically represent conditions only
at the time of observations. However, such data are useful in establishing
seasonal relations between quality and streamflow and in predicting long-term
sediment-discharge characteristics of the stream.

In addition to the records of suspended-sediment discharge, records of the
periodic measurements of the particle-size distribution of the suspended sedi-
ment and bed material are included for some stations.

Laboratory Measurements

Samples for suspended-sediment concentration and particle-size determina-
tion are analyzed by the U.S.G.S. Sediment Laboratory in Iowa City, Iowa.
Chemical analyses, other than field measurements, are performed by the U.S.G.S.
Central Laboratory System unless specified otherwise. Methods used in analyzing
sediment samples and computing sediment records are given in "U.S. Geological
Survey Techniques of Water-Resources Investigations" listed in "Publications on
techniques of water-resources investigations."
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For continuing-record stations, information pertinent to the history of
station operation is provided in descriptive headings preceding the tabular
data. These deseriptive headings give details regarding location, drainage
area, period of record, type of data available, instrumentation, general re-
marks; cooperation, and extremes for parameters currently measured daily.
Tables of chemical, physical, biological, radiochemical data, and so forth,
obtained at a frequency less than daily are presented first. Tables of "daily
values" of specific conductance, pH, water temperature, dissolved oxygen, and
suspended sediment then following in sequence.

In the descriptive headings, if the location is identical to that of the
discharge gaging station, neither the LOCATION nor the DRAINAGE AREA statements
are repeated. The following information, as appropriate, is provided with each
continuous-record station. Comments that follow clarify information presented
under the various headings of the station description.

LOCATION.--See Data Presentation under "Records of Stage and Water Dis-
charge;'" same comments apply.

DRAINAGE AREA.--See Data Presentation under "Records of Stage and Water
Discharge;" same comments apply.

PERIOD OF RECORD.--This indicates the periods for which there are published
water-quality records for the station. The periods are shown separately for
records of parameters measured daily or continuously and those measured less
than daily. For those measured daily or continuously, periods of record are
given for the parameters individually.

INSTRUMENTATION.--Information on instrumentation is given only if a water-
quality monitor, temperature recorder, pumping sediment sampler, or other
sampling device is in operation at a station.

REMARKS.--Remarks provide added information pertinent to the collection,
analysis, or computation of the records.

COOPERATION.--Records provided by a cooperating organization or obtained
for the Geological Survey by a cooperating organization are identified here.

EXTREMES.--Maximum and minimums are given only for parameters measured
daily or more frequently. None are given for parameters measured less fre-
quently, because the true maximums or minimums may not have been sampled.
Extremes, when given, are provided for both the period of record and for the
current water year.

REVISIONS.--If errors in published water-quality records are discovered
after publication, appropriate updates are made to the Water-Quality File in the
U.S. Geological Survey's computerized data system, WATSTORE, and subsequently by
update transactions to the U.S. Environmental Protection Agency's STORET system.
Because the usual volume of updates makes it impractical to document individual
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changes in the State data-report series or elsewhere, potential users of U.S.
Geological Survey water-quality data are encouraged to obtain all required data
from the appropriate computer file to insure the most recent updates or check
with the District Office to determine if updates were made.

The surface-water-quality records for water-quality partial-record stations
are published in separate tables following the table of discharge measurements
at miscellaneous sites. No descriptive statements are given for these records.
Each station is published with its own station number and name in the regular
downstream-order sequence.

Remark Codes

The following remark codes may appear with the water-quality data in this
report:

PRINTED OUTPUT REMARK
E Estimated value
> Actual value is known to be greater than

the value shown

< Actual value is known to be less than the
value shown

K Results based on colony count outside the
acceptance range (non-ideal colony count)

Records of Ground-Water Levels

Water-level data for 63 wells are given in this report. The location of
these wells is shown on figure 6. These wells are part of a national network of
observation wells, and the water-level data are intended to provide a sampling
and historical record of water-level changes in the Nation's most important
aquifers.

Data in this report represent natural water-table and artesian conditions
in the principal aquifers of the State, except in the sandstone aquifer in
southeastern Wisconsin where heavy municipal and industrial pumping is causing a
continual decline in the water level. Water in this aquifer is under artesian
pressure where confined by the overlying Maquoketa Shale.

Although records of water levels for 63 wells are presented in this report,
water-level data are currently being collected for a total of 226 wells in
Wisconsin through a cooperative program with the Wisconsin Geological and
Natural History Survey (WG&NHS). Many federal, state, county and local agen-
cies, as well as interested area residents, assist in this program by measuring
and reporting water levels. All water-level data are placed in computer
storage. Reports containing hydrographs, showing water-level changes in all of
these wells, are periodically published by the WG&NHS.



The amplitude of water-level changes is typified by 10 well hydrographs in

this report that show annual maximum and minimum water levels for the period of
record.

Data Collection and Computation

Measurements of water levels are made in many types of wells under varying
conditions, but the methods of measurement are standardized to the extent pos-
sible. The equipment and measuring techniques used at each observation well
ensure that measurements at each well are consistently accurate and reliable.

‘Tables of water-level data are presented by county arranged in alphabet-
ical order. The prime identification number for a given well is the 15-digit
number that appears in the heading. It is followed by the secondary identifica-
tion number (the local number), an alphanumeric number, derived from the county,
township-range location of the well, and a sequential number for the county.

Water-level records are obtained from direct measurements with a steel tape
or from the graph or punched tape of a water-stage recorder. The water-level
measurements in this report are given in feet with reference to land-surface
datum (1sd). Land-surface datum is a datum plane that is approximately at land
surface at each well. The altitude of the 1sd above the National Geodetic
Vertical Datum of 1929 and the height of the measuring point (MP) above or below
the 1sd is given in each well description. Water levels are normally reported
to a hundredth of a foot. The absolute value of the depth to water may be in
error by a few tenths of a foot, but the error in determining the net change in

water level between successive measurements is normally only a hundredth or a
few hundredths of a foot.

Data Presentation

Each well record consists of two parts, the station description and the
data table of water levels observed during the water year. The description of

the well precedes the tabular data. The comments below clarify information
presented under the various headings.

LOCATION.--This paragraph follows the well-identification number and
reports the latitude and longitude (given in degrees, minutes, and seconds); the
hydrologic-unit number; and the land owner's name.

AQUIFER.--This entry designates by name the primary aquifer(s) open to the
well,

WELL CHARACTERISTICS.--This entry describes the well in terms of depth,

diameter, casing depth and/or screened interval, method of construction, and:
use,

DATUM.--This entry describes both the measuring point and the land-surface
elevation at the well. The measuring point is described physically (such as top
of casing, top of breather pipe, hole in pump base and so on), and in relation
to land surface (such as 1.3 ft above land-surface datum). The elevation of the
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land-surface datum is described in feet above (or below)_National Geodetic
Vertical Datum of 1929 (NGVD of 1929); it is reported with a precision dependent
on the method of determination.

REMARKS.--This entry describes factors that may influence the water level
in a well or the measurement of the water level.

PERIOD OF RECORD.--This entry indicates the period for which there are
published records for the well. It reports the month and year of the start of
publication of water-level records by the U.S. Geological Survey and the words
"to current year" if the records are to be continued into the following year.

EXTREMES FOR PERIOD OF RECORD.--This entry contains the highest and lowest
water levels of the period of published record, with respect to land-surface
datum, and the dates of their occurrence.

A table of water levels follows the station description for each well.
Water levels are reported in feet below land-surface datum and all taped
measurements of water level are listed. For wells equipped with recorders, only
abbreviated tables are published; daily lows are listed for every fifth day and
at the end of the month (eom). For these wells the highest and lowest water
levels of the water year and their dates of occurrence are shown on a line below
the abbreviated table. Because all values are not published for these wells,
the extremes may be values that are not listed in the table. Missing records
are indicated by dashes in place of the water level.

Records of Ground-Water Quality

Data Collection and Computation

The records of ground-water quality in this report were obtained mostly as
part of special studies in specific areas. Consequently, a number of chemical
analyses are presented for some counties but none are presented for others.

Most methods of collecting and analyzing water samples are described in the
"U.S. Geological Survey Techniques of Water-Resources Investigations’ manuals
listed in "Publications on techniques of water-resources investigations.'" The
values reported in this report represent water-quality conditions at the time of
sampling. Care is taken to assure that the water collected represents the
geologic unit supplying water to the well. This is done by pumping the well for
what is believed to be a sufficient length of time to flush out water that might

have been contaminated by exposure to the material that comprise the well casing
or distribution system.

Data Presentation: ‘

The records of ground-water quality are published in a section titled
QUALITY OF GROUND WATER immediately following the ground-water-level records.
Data for quality of ground water are listed alphabetically by County. No de
scriptive statements are given for ground-water-quality records; however,
station number, local identifying number, geologic unit, depth of well, date of
sampling, and other pertinent data are given in the table containing the chemi
cal analyses of the ground water. The REMARK codes listed for surface-water-
quality records are also applicable to ground-water-quality records.



22 ACCESS OF WATSTORE DATA

The National WATer Data STOrage and REtrieval System (WATSTORE) was estab-
lished to process and store water data collected through the activities of the
U.S. Geological Survey and to provide more effective and efficient means of
releasing the data to the public. The system is operated and maintained on the
central computer facilities of the Survey at its National Center in Reston,
Virginia.

WATSTORE can provide a variety of useful products ranging from simple data
tables to complex statistical analyses. A minimal fee, plus the actual computer
cost incurred in producing a desired product, is charged to the requester.
Information about the availability of specific types of data, the acquisition of
data or products, and user charges can be obtained locally from the District
Office.

General inquires about WATSTORE may be directed to:

Chief Hydrologist

U.S. Geological Survey
437 National Center
Reston, Virginia 22092
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Terms used in this report with reference to streamflow, water-quality, and
other hydrologic data are defined below. For conversion of inch-pound units
and International System (SI) units see the table on the inside of the back
cover.

Acre-foot (acre-ft) is the quantity of water required to cover 1 acre to a
depth of 1 foot. It is the equivalent of 43,560 cubic feet, 325,851 gallonms,
or 1,233 cubic meters.

Aquifer is a geologic formation, group of formations, or part of a forma-
tion that contains sufficient saturated permeable material to yield significant
quantities of water to wells and springs.

Bacteria are microscopic, unicellular organisms, typically spherical, rod-
like, or spiral and threadlike in shape, and often clumped into colonies. Some
bacteria cause disease; others perform essential roles in the natural recycling
of materials such as decomposing organic matter into forms available for reuse
by plants.

Fecal coliform bacteria are present in the intestines of warmblooded
animals and are used to determine the sanitary quality of water. They are
defined as those organisms that produce blue colonies within 24 hours when
incubated at 44.5°C + 0.2°C on FC culture medium. Their concentrations
are expressed as number of colonies per 100 ml of sample.

Fecal streptococci bacteria are also found in the intestines of
warmblooded animals. Their presence in water is used to verify fecal pol-
lution. They are characterized as gram-positive, spherical bacteria
capable of growth in brain-heart infusion broth. They are defined as
those organisms that produce red or pink colonies within 48 hours at 35°C
+ 1.0°C on M-enterococcus culture medium. Their concentrations are
expressed as number of colonies per 100 ml of sample.

Bed material is the unconsolidated material at the bottom of a streambed,
lake, pond, reservoir, or estuary.

Biochemical oxygen demand (BOD) measures the quantity of dissolved oxygen,
in milligrams per liter, used by microorganisms for the decomposition of organic
matter.

Cfs-day is the volume of water produced by a flow of 1 cubic foot per
second for 24 hours. It is the equivalent of 86,400 cubic feet, 1.9835 acre-
feet, 646,000 gallons, or 2,447 cubic meters.

Control is a feature downstream from a gage that determines the stage-
discharge relation at the gage. The control may be a natural constriction of
the channel, an artificial structure, or a uniform cross section over a long
reach of the channel.
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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 (ft3/8) represents a volume of 1 cubic foot of water

passing a given point during 1 second and is the equivalent of 7.48 gallons per
second, 448.8 gallons per minute, or 0.02832 cubic meters per second.

Discharge is the volume of fluid or mass of suspended sediment passing a
given point in & given period of time.

Mean discharge (MEAN) is the arithmetic average of all daily mean
discharges for a specific period of time.

Instantaneous discharge is the discharge at a particular time.

Dissolved is an operational definition used by Federal and State agencies
collecting water data as that material in a water sample which passes through a
0.45 um membrane filter. Determinations of 'dissolved" constituents are made on
subsamples of the filtrate,

Drainage area of a stream at a specified location is measured in a hori-
zontal plane and constitutes an area enclosed by a topographic divide from
which surface runoff above the specified point drains by gravity into the
stream. Values of the drainage areas given herein include closed basins and
noncontributing areas within the basin, as noted.

Gage height (G.H.) is the water-surface elevation referred to some arbi-
trary gage datum. Gage height is often used interchangeably with the general
term "stage'", although gage height is more appropriate when referring to a
reading on a gage. See also Lake stage.

Gaging station is a particular site on a stream or lake where systematic
hydrologic data are collected.

Geologic unit is a geologic formation or group of formations; in this
report, the term is used in the same sense as "aquifer" and refers to the
geologic formation(s) open to the uncased or screened portion of a well.

Hardness is a physical-chemical characteristic of water that is attribut-
able principally to the presence of calcium and magnesium and is expressed as
calcium carbonate (CaCO3)- Hardness is commonly recognized by the increased
quantity of soap required to produce lather.

Hydrologic unit designates part or all of a surface-drainage basin delin-
eated by the Office of Water Data Coordination; each hydrologic unit is identi-
fied by an 8-digit number.

Lake stage is the elevation of the lake's water surface referred to some
arbitrary gage datum.
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Micrograms per gram (ug/g) indicates the concentration of a chemical con-

stituent as the mass (micrograms) of that constituent per unit mass (gram) of
sediment.

Micrograms per kilogram (ug/kg) indicates the concentration of a chemical

constituent as mass (micrograms) of that constituent per unit mass (kilogram)
of sediment.

Micrograms per liter (ug/L) indicates the concentration of a chemical con-
stituent as the mass (micrograms) of that constituent per unit volume (liter) of

water. One thousand micrograms per liter is equivalent to 1 milligram per
liter.

Milligrams per liter (mg/L) indicates the concentration of a chemical con-
stituent or suspended sediment as the mass (milligrams) per unit volume (liter)
of water.

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum de-
rived from a general adjustment of the first order level nets of both the
United States and Canada. It was formerly called "Sea Level Datum of 1929" or
"mean sea level" in this series of reports. Although the datum was derived
from the average sea level over a period of many years at 26 tide stationms
along the Atlantic, Gulf of Mexico, and Pacific Coasts, it does not necessarily
represent mean sea level at any particular place.

Partial-record station is a site for the systematic collection of limited
streamflow or water-quality data over a period of years.

Particle size is measured as the diameter, in millimeters (mm), of sus-
pended sediment and bed material determined by sieve or sedimentation methods.
Sedimentation methods (pipet, bottom-withdrawal tube, visual-accumulation tube)
measure the fall diameter of particles in distilled water (chemically dispersed)
or native water (surface water at the time and point of sampling).

Particle-size classification for this report is based on recommendations of
the American Geophysical Union Subcommittee on Sediment Terminology. The clas-
sification is as follows:

Classification Size (mm) Method of analyis
Clayeceeesoaanes 0.00024 - 0.004 Sedimentation.
Siltcao--coo-a 0004 - -062 Sedimentation.
Sand...ceseens .062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 - 64.0 Sieve.

Pesticides are chemical compounds used to control undesirable plants and
animals. They include insecticides, miticides, fungicides, herbicides, and
rodenticides. Insecticides and herbicides control insects and plants respec-
tively and are the two categories reported.
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Picocurie (PCi) is one trillionth (1 x 10‘12% of a curie (Ci). A curie is
the amount of radioactivity that yields 3.7 x 10! disintegrations per second.
A picocurie yields 2.22 disintegrations per minute.

Polychlorinated biphenyls (PCB's) are industrial chemicals composed of
biphenyl compounds containing various amounts of chlorine. Their chemical
structure is similar to the organochlorine insecticides.

Polychlorinated naphthalenes (PCN's) are industrial chemicals composed of
naphthalene compounds containing various amounts of chlorine. Their chemical
structure is similar to the organochlorine insecticides.

Recoverable from bottom material is the amount of a given constituent that
is in solution after a sample of bottom material has been digested by an acid
or mixture of acids that results in dissolution of only readily soluble sub-
stances. Complete dissolution of all bottom material usually is not achieved
by the digestion treatment and thus the determination represents less than the
total amount of the constituent in -the sample. To achieve comparability of
analytical data, equivalent digestion procedures would be required of all
laboratories performing such analyses because different digestion procedures
are likely to produce different analytical results.

Runoff in inches (IN, in) indicates the depth of water that would cover a
drainage area if all runoff for a given time period were uniformly distributed.

Secchi disk is a black and white plate, 20-25 cm in diameter, which is
lowered into a lake on a calibrated line until it is no longer visible. The
depth, in meters, at which the disk just disappears is reported as a measure of
transparency.

Sediment originates mostly from disintegrated rocks and is transported by,
suspended in, and deposited by water; it includes chemical and biochemical
precipitates and decomposed organic material such as humus. Topography, geol-
ogy, soil type, land cover, land use, quantity and intensity of precipitation,
and other environmental factors influence the quantity, characteristics, and
cause of sediment in streams.

Suspended sediment is sediment maintained in suspension by turbulent
currents or as a colloid.

Suspended-sediment discharge is the quantity of suspended sediment
passing through a stream cross section in a unit of time. It is computed
by multiplying water discharge times suspended-sediment concentration times
0.0027.

Suspended-sediment concentration is the discharge-weighted concentra-
tion of suspended sediment in a sample zone (from the water surface to ap-
proximately 0.3 ft above the streambed) and is expressed as milligrams of
dry sediment per liter of water-sediment mixture (mg/L).

Mean concentration is the time-weighted concentration of suspended
sediment passing through a stream cross section during a 24-hour period.

Sodium-adsorption ratio (SAR) expresses the relative activity of sodium
ions in exchange reactions with soil.
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Solute is any substance dissolved in water.

Specific conductance is a measure of the ability of water to conduct
electrical current and is expressed in microsiemens per centimeter at 25°C. It
is related to the number and specific types of ions in solution, and is useful
for approximating the concentration of dissolved solids in the water. Commonly,

the concentration of dissolved solids mg/L is about 65 percent of the specific
conductance.

Stage-discharge relation correlates height (stage) and the volume of water
flowing in a channel per unit of time.

Streamflow uniquely describes discharge in the natural channel of a sur-
face stream course as opposed to the term "discharge", which can be applied to
the flow of a canal. Unlike the term "runoff'", streamflow may be applied to
discharge whether it is affected by diversion or regulation or not.

Suspended, recoverable is the amount of a given constituent that is in
solution after the part of a water-sediment sample retained on a 0.45 um
membrane filter has been digested by dilute acid that results in dissolution of
only readily soluble substances. Complete dissolution of all the particulate
matter usually is not achieved by the digestion treatment and thus the deter-
mination represents something less than the "total" amount of the constituent
present in the sample. To achieve comparability of analytical data, equivalent
digestion procedures would be required of all laboratories performing such
analyses because different digestion procedures are likely to produce different
analytical results.

Determinations of "suspended, recoverable'" constituents are made either by
analyzing portions of the material collected on the filter or, more commonly,
by difference, based on determinations of dissolved and total recoverable con-
centrations of the constituent.

Suspended, total is the total amount of a given constituent in the part of
a water-sediment sample that is retained on a 0.45 um membrane filter. This
term is used only when the analytical procedure assures measurement of at least
95 percent of the constituent determined. A knowledge of the expected form of
the constituent in the sample, as well as the analytical methodology used, is
required to determine when the results should be reported as '"suspended, total."

Determinations of "suspended, total" constituents are made either by ana-
lyzing portions of the material collected on the filter or, more commonly, by
difference, based on determinations of dissolved and total concentrations of
the constituent.

Tons per acre-foot indicates the dry weight of a constituent in 1 acre-
foot of water. It is computed by multiplying the concentration in milligrams
per liter by 0.00136.
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Tons per day is the measure of a substance that passes a stream section in
solution or suspension during a 24-hour period. It is computed by multiplying
the concentration of the substance (mg/L) by 0.0027 times the discharge of the
stream (cfs).

Total is the total amount of a given constituent in a water-sediment
sample, regardless of the constituent's physical or chemical form. This term
is used only when the analytical procedure assures measurement of at least 95
percent of the constituent present in both the dissolved and suspended phases
of the sample. A knowledge of the expected form of the constituent in the
sample, as well as the analytical methodology used, is required to judge when
the results should be reported as '"total.," The term indicates the sample
consists of a water-sediment mixture and that the analytical method determines
all of the constituent in the sample.

Total, recoverable is the amount of a given constituent that is in solu-
tion after a water-sediment sample has been digested by dilute acid resulting
in dissolution of only readily soluble substances. Complete dissolution of all
particulate matter usually is not achieved, thus the determination represents
something less than the 'total" amount of the constituent present in the dis
solved and suspended phases of the sample. To achieve comparability of analyt-
ical data, equivalent digestion procedures would be required of all labora-
tories performing such analyses because different digestion procedures are
likely to produce different analytical results.

Total in bottom material is the total amount of a given constituent in a
representative sample of bottom material. This term is used only when the ana-
lytical procedure assures measurement of at least 95 percent of the constituent
determined. A knowledge of the expected form of the constituent in the sample,
as well as the analytical methodology used, is required to judge when the
results should be reported as '"total in bottom material."

WDR is the abbreviation for '"Water-Data Report' used in the summary
REVISIONS paragraph to indicate previously published State annual basic data
report (WRD was used an abbreviation for '"Water-Resources Data' in reports
published prior to 1982.

WSP is the abbreviation for "Water~Supply Paper' used in references to
previously published reports.
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The U.S. Geological Survey publishes a series of manuals describing procedures for
planning and conducting specialized work in water-resources investigations. The material is grouped
under major subject headings called books and is further divided into sections and chapters. For
example, Section A of Book 3 (Applications of Hydraulics) pertains to surface water. The chapter,
the unit of publication, is limited to a narrow field of subject matter. This format permits
flexibility in revision and publication as the need arises.

The reports listed below are for sale by the U.S. Geological Survey, Branch of
Distribution, 604 Soutn Pickett St., Alexandria, VA 22304 (authorized agent of the Superintendent
of Documents, Government Printing Office). Prepayment is required. Remittance should be sent by
check or money order payable to the U.S. Geological Survey. Prices are not included because they
are subject to change. Current prices can be obtained by writing to the above address. When
ordering or inquiring about prices for any of these publications, please give the title, book
number, chapter number, and "U.S. Geological Survey Techniques of Water-Resources Investigations."

1-01. Water temperature-—influential factors, field measurement. and data presentation, by H. H.
Stevens, Jr., J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter Dl. 1975. 65
pages.

1-D2. Guidelines for collection and field analysies of ground-water samples for selected unstable
constituents, by W. W. Wood: USGS--TWRI Book 1, Chapter D2. 1976. 24 pages.

2-D1. Application of surface geophysics to ground-water investigations. by A. A. R. Zohdy, G. P.
Eaton, and D. R. Mabey: USGS--TWRI Book 2, Chapter D1. 1974. 116 pages.

2-El. Application of borehole geophysics to water-resources investigations. by W. S. Keys and L.
M. MacCary: USGS--TWRI Book 2, Chapter El. 1971. 126 pages.

3-A1. General field and office procedures for indirect discharge measurements, by M. A. Benson and
Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages.

3-A2. Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M. A.
Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages.

3-A3. Measurement of peak discharge at culverts by indivect methods by G. L. Bodhaine: USGS--
TWRI Book 3, Chapter A3. 1968. 60 pages.

3-A4. Measurement of peak discharge at width contractions by indirect methods. by H. F. Matthai:
USGS--TWRI Book 3, Chapter A4. 1967. 44 Pages.

3-A5. Measurement of peak discharge at dame by indirect metheds, by Harry Hulsing: USGS--THWRI
Book 3, Chapter A5. 1967. 29 pages.

3-Ab6. General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI Book
3, Chapter A6. 1968. 13 pages.

3-A7. Stage measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--TWRI Book
3, Chapter A7. 1968. 28 pages.

3-A8. Discharge measurements at gaging etations, by T. J. Buchanan and W. P. Somers: USGS--THWRI
Book 3, Chapter A8. 1969. 65 pages. .

3-A9. Measurement of time of travel and dispersion in streams by dye tracing, by E. F. Hubbard, F.
ﬁi Kilpatrick, L. A. Martens, and J. F. Wilson, Jr.: USGS--TWRI Book 3, Chapter A9. 1982.
pages.

3-Al9. Discharge ratings at gaging stations, by E. J. Kennedy: USGS--TWRI Book 3, Chapter Al0.
1984. 59 pages.

3-All. Measurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--TWRI
Book 3, Chapter All. 1969. 22 pages.

3-A13. Computation of continuous records of streamflow. by E. J. Kennedy: USGS--TWRI Book 3,
Chapter Al13. 1983. 53 pages.

3-Al4. Use of flumes in measuring discharge, by F. A. Kilpatrick and V. R. Schneider: USGS--TWRI
Book 3, Chapter Al4. 1983. 46 pages.

3-A15. Computation of water-surface profiles in open channels by Jacob Davidian: USGS--TWRI Book
3, Chapter Al5. 1984. 48 pages.

3-Bl.  Aquifer-teet design, observation, and data analysis. by R. W. Stallman: USGS--TWRI Book 3,
Chapter Bl. 1971. 26 pages.

3-82. Introduction to ground-water hydraulics, a programed text for self-instruction, by G. D.
Bennett: USGS--TWRI Book 3, Chapter B2. 1976. 172 pages.

3-83. Type curves for selected problems of flow to wells in confined aquifers by J. E. Reed:
USGS-TWRI Book 3, Chapter B3. 1980. 106 pages.
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3-Cl.
3-C2.

3-C3.

4-A1.

4-A2.
4-B1.
4-82.

5-C1.

7-C1.

8-Al.

8-A2.

8-B2.

Fluvial sediment concepts by H. P, Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages.

Field methods for measurement of fluvial sediment by H. P. Guy and V. W. Norman: USGS--
TWRI Book 3, Chapter C2. 1970. 59 pages.

Computation of fluvial-sediment discharge by George Porterfield: USGS--TWRI Book 3,
Chapter C3. 1972. 66 pages.

Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4, Chapter Al. 1968.
39 pages.

Frequency curves by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages.
Low-flow investigations. by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972. 18 pages.

Storage analyses for water supply. by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4,
Chapter B2. 1973. 20 pages.

Regional analyses of streamflow characteristics. by H. C. Riggs: USGS--TWRI Book 4, Chapter
B3. 1973. 15 pages.

Computation of rate and volume of stream depletion by wells by C. T. Jenkins: USGS--TWRI
Book 4, Chapter D1. 1970. 17 pages.

Methode for determination of inorganic substances in water and fluvial sediments by M. W.
Skougstad and others, editors: USGS--TWRI Book 5, Chapter Al. 1979. 626 pages.

Determination of minor elements in water by emission spectroscopy Dby P. R. Barneti ana E.
C. Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages.

Methods for analysie of organic substances in water. by D. F. Goerlitz and Eugene Brown:
USGS--TWRI Book 5, Chapter A3. 1972. 40 pages.

Methods for collection and analysis of aquatiec biological and mierobiological samples
edited by P. E. Greeson, T. A. Ehlke, G. A. Irwin, B. W. Lium, and K. V. Slack: USGS--THRI
Book 5, Chapter A4, 1977. 332 pages.

Methods for determination of radioactive substances in water and fluvial sediments. by L. L.
Thatcher, V. J. Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977. 95 pages.

Quality assurance practices for the chemical and biological analyses of water and fluvial
gedments, by L. C. Friedman and D. E. Erdmann: USGS--TWRI Book 5, Chapter A6. 1982. 181
pages.

Laboratory theory and methode for sediment analysis by H. P. Guy: USGS--TWRI Book 5,
Chapter Cl. 1969. 58 pages.

Finite difference model for aquifer simulation in two dimensions with results of numerical
experiments, by P. C. Trescott, G. F. Pinder, and S. P, Larson: USGS--TWRI Book 7, Chapter
Cl. 1976. 116 pages.

Computer model of two-dimensional solute transport and dispersion in ground water, Dy L. F.
Konikow and J. D. Bredehoeft: USGS--TWRI Book 7, Chapter C2. 1978. 90 pages.

A model for simulation of flow in singular and interconnected channels by R.
Schaffrannek, R. A. Baltzer, and D. E. Goldberg: USGS--TWRI Book 7, Chapter C3. 1981. 110
pages.

Methode of measuring water levels in deep wells by M. S. Garber and F. C. Koopman: USuS--
TWRI Book 8, Chapter Al. 1968. 23 pages

Ingtallation and service manual for U.S. Geological Survey manometers by J. D. Craig:
USGS--TWRI Book 8, Chapter A2. 1983. 57 pages.

Calibration and maintenance of vertical-axis type current meters by G. F. Smoot and C. E.
Novak: USGS--TWRI Book 8, Chapter B2. 1968. 15 pages.
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34 STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

LOCATION.--Lat 46°38'00", long 92°05'38", in SW 1/4 sec.l4, T.48 N., R.14 W., Douglas County, Hydrologic Unmit
04010301, on right bank at downstream side of bridge on County Trunk Highway C, 2.0 mi south of South Superior
and 7.8 mi downstream from Black River.

DRAINAGE AREA.--420 mi2,

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--December 1973 to current year.
REVISED RECORDS.--WDR W1-75-1: 1974(M). WDR Wi-82-1: Drainage area and 1981.

GAGE.--Water-stage recorder snd crest-stage gage. Datum of gage is 601.13 ft above National Geodetic Vertical
Datum of 1929.

REMARKS.--Estimated dafly discharges: Ice periods listed in rating tables below and July 16-17. Records good
except those for estimated dai%y discharges and Apr. 9 to July 16, which are fair.

AVERAGE DISCHARGE.--11 years, 402 ft3/s, 13.00 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,700 ft3£s May 10, 1979, gage height, 22.83 ft; maximum
gage height, 23,82 ft, Sept. 3, 1985; minimum daily, 16 ft°/s Dec. 8, 1976. .

EXTREMES OUTSIDE THE PERIOD OF RECORD.--A flood of Aug. 17, 1972, may have exceeded floods at this location
since then.

EXTREMES FOR CURRENT YEAR, --Peak dhchu'rsel greater than base discharge of 2,000 ft3/| and maximum (*):

DATE TIME DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(ft°/s) (€3] (£e7/8) (fe)
Oct. 20 0500 4,490 19.04 May 31 2300 5,470 19.55
Apr. 24 1100 4,890 18.95 Sept. 3 2400 *10,400 *23.82
May 17 0600 2,340 14.18

Minimum discharge, 42 ft3/s Feb. 4, result of freeze-up.

RATING TABLES (gage height, in feet, and discharge, In cubic feet per second).
(Shifting-control method used Apr. 9 to. June 7, June 14-17, Sept. 24-30; stage-
discharge relation sffected by ice Nov. 1-3, Nov. 17-26, and Nov. 29 to Apr, 8.)

Oct. 1 to June 17 June 18 to Sept. 30
3.6 41 15.0 2,400 3.8 51 15.0 2,170
4.0 77 17.0 3,200 4.5 111 17.0 2,960
5.0 190 18.0 3,730 6.0 272 19.0 4,050
7.0 473 20.0 5,350 8.0 543 21.0 5,570
11.0 1,280 11.0 1,090 23.0 8,200
DISCHARGE, +IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1984 TO SEPTEMBER 1985
MEAR VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 339 380 200 90 47 350 580 815 4380 311 80 70
2 293 390 180 88 45 460 560 705 1940 302 74
3 256 400 160 84 43 280 600 626 1210 235 69 5580
4 226 422 150 82 42 150 1900 568 924 204 65 6810
5 207 463 150 84 43 140 1800 545 736 282 64 1820
6 189 399 150 84 43 140 1300 532 599 295 63 822
7 179 347 140 84 45 150 740 540 498 223 62 608
8 185 342 140 85 46 150 600 506 443 186 60 457
9 196 349 140 84 48 160 627 465 365 165 55 396
10 196 328 150 82 50 170 638 461 306 147 56 397
11 187 300 150 80 52 200 808 706 266 133 55 358
12 180 242 140 82 56 240 774 1040 239 123 63 302
13 175 272 140 82 58 280 1050 978 214 111 111 259
14 175 262 140 82 60 350 1020 798 194 103 137 229
15 172 248 130 80 62 440 931 990 179 97 112 210
16 202 225 190 78 62 500 1060 1430 162 92 98 196
17 1570 220 450 76 62 600 907 2090 151 95 86 198
18 1440 210 290 76 60 760 936 1310 137 261 79 210
19 2960 210 220 74 60 920 1120 948 133 394 72 201
20 3960 200 200 70 60 1100 1110 748 125 252 68 184
21 2020 200 180 68 62 1100 1310 637 119 178 65 173
22 1270 190 170 68 62 1000 1770 532 120 139 65 173
23 987 190 160 68 66 900 3890 481 131 115 91 198
24 790 190 150 68 72 740 4780 415 131 109 101 854
25 647 190 140 68 80 700 3400 398 116 149 114 853
26 555 220 130 66 96 800 2110 632 148 169 110 615
27 493 255 120 64 120 1000 1600 935 526 141 97 505
28 444 289 110 60 160 1100 1280 788 631 117 86 440
29 396 260 110 56 --- 900 1070 614 489 102 79 398
30 372 230 100 54 - 780 923 939 383 93 76 756
3 353 “-- 96 50 - 680 - 3770 .- 87 71 -
TOTAL 21614 8423 5076 2317 1762 17240 41194 26942 15995 5410 2484 24348
MEAN 697 281 164 74.7 62.9 556 1373 869 533 175 80.1 812
MAX 3960 463 450 90 160 1100 4780 3770 4380 394 137 6810
MIN 172 190 96 50 42 140 560 398 116 87 55 70
CFSM 1.66 .67 .39 .18 .15 1.32 3.27 2.07 1.27 42 .19 1.93
IN. 1.91 .75 .45 .21 .16 1.53 3.65 2.39 1.42 .48 .22 2.16

CAL YR 1984 TOTAL 183365 MEAN 501 MAX 5500 MIN 56 CFSM 1.19 1IN 16.24
WIR YR 1985 TOTAL 172805 MEAN 473 MAX 6810 MIN 42 CFSM 1.13 1IN 15.31



PERIOD OF RECORD,--April 1974 to current

WATER QUALITY

STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI--CONTINUED
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

WATER-QUALITY RECORDS

year.
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DATA, WATER YEAR OCTOBER 1984 TO SEPTEMBER 1985

BARO-  OXYGEN,  COLI- STREP-
SPE- METRIC DIS- FORM,  TOCOCCI
STREAM-  CIFIC PRES- SOLVED FECAL, FECAL, HARD-
FLOW, CON- PH TUR-  OXYGEN, SURE (PER- 0.7 KF AGAR  NESS
INSTAN- DUC-  (STAND- TEMPER- BID- DIS- [ CENT UM-MF  (COLS. (MG/L
TIME TANEOUS  TANCE ARD ATURE 1Y SOLVED OF SATUR- (COLS./ PER AS
DATE (CFS)  (US/CM) UNITS) (DEG C)  (NTU) (MG/L) HG) ATION) 100 ML) 100 ML)  CACO3)
(00061) (00095) (00400) (00010) (00076) (00300) (00025) (00301) (31625) (31673) (00%00)
OCT, 1984
een 1330 292 130 7.8 10.0 15 10.5 746 95 110 160 61
JAN, 1985
rg‘... 1520 85 290 7.7 .0 15 11.6 763 79 K2 36 130
A;:... 1345 61 310 7.8 .0 9.0 11.6 753 80 K3 43 140
Jﬁi"’ 1410 918 108 7.8 3.0 3.1 13.1 747 99 K14 110 51
Agé... 1245 117 212 8.1 17.5 17 9.0 753 95 43 48 110
12... 1730 71 260 8.2 17.5 35 8.7 745 93 1200 K3500 130
HARD- MAGNE- SODIUM POTAS-  ALKA- CHLO- FLUO-~
NESS,  CALCIUM SIUM, SODIUM, AD- SIUM, LINITY SULFATE RIDE, RIDE,
NONCAR-  DIS- DIS- DIS- SORP- DIS- FIELD DIS- DIS- DIS-
BONATE SOLVED  SOLVED SOLVED TION SOLVED  (MG/L SOLVED SOLVED  SOLVED
(MG/L (MG/L (MG/L (MG/L  PERCENT  RATIO (MG/L AS (MG/L (MG/L (MG/L
DATE CACO3) AS CA) AS MG) AS NA)  SODIUM AS K) CACO3) AS SO4) AS CL) AS F)
(00902) (00915) (00925) (00930) (00932) (00931) (00935) (00410) (00945) (00940) (00950)
OCT, 1984
ves 10 16 5.2 2.5 8 .1 .90 52 9.3 3.0 <.10
JAN, 1985
Fgg... 17 33 11 5.4 8 .2 1.2 111 16 4.6 .10
A%:... 18 36 12 6.4 9 .2 1.2 122 16 4.9 .10
Jﬁ;... 10 14 4.0 1.7 6 .1 1.8 42 7.2 3.1 <.10
Agg.. 10 29 9.2 3.9 7 .2 .90 100 8.9 3.4 .20
12... 13 33 11 6.0 9 .2 1.2 115 5.8 13 .20
SOLIDS, SOLIDS, NITRO- NITRO-  NITRO- PHOS-
SILICA, RESIDUE SUM OF SOLIDS, SOLIDS, GEN, GEN,  GEN,AM- PHOS-  PHORUS,
DIS- AT 180 CONSTI- DIS- DIS- NO2+NO3 AMMONIA MONIA + PHOS-  PHORUS, ORTHO,
SOLVED DEG. € TUENTS, SOLVED SOLVED DIS- DIS-  ORGANIC PHORUS DIS- DIS~
(MG/L DIS- DIS~ (TONS (TONS SOLVED SOLVED  TOTAL TOTAL SOLVED SOLVED
AS SOLVED  SOLVED PER PER (MG/L (MG/L (MG/L (MG/L (MG/L  (MG/L
S102) (MG/L)  (MG/L)  AC-FT) DAY) AS N) AS N) AS N) AS P) AS P) AS P)
(00955) (70300) (70301) (70303) (70302) (00631) (00608) (00625) (00665) (00666) (00671)
OoCT, 1984
02... . 103 78 .14 81 <.10 .030 .50 .030 <.010 <.010
JAN, 1985
gs... 15 173 150 .24 40 .23 .090 .40 .020 .010 .010
FEB
A%:... 16 138 170 .19 23 .31 .030 1.1 <.010 <.010 <.010
Jﬁ;... 6.0 77 64 .10 19 .11 .210 2.4 .220 <.010 .010
A%é... 8.0 145 120 .20 46 <.10 .020 .60 .030 .030 .010
12... 9.6 170 150 .23 33 <.10 .030 .60 <.010 <.010 <.010

K RESULTS BASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE

(NON-IDEAL COLONY COUNT).



STREAMS TRIBUTARY TO LAKE SUPERIOR
04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI--CONTINUED

WATER QUALITY DATA, WATER YEAR OCTOBER 1984 TO SEPTEMBER 1985

ALUM- BERYL- CHRO-
STREAM-  INUM, ARSENIC BARIUM, LIUM, CADMIUM MIUM, COBALT, COPPER, IRON,
FLOW, DIS- DIS-  DIS- DIS- DIS- DIS- DIS- pIS- DIS-
INSTAN- SOLVED SOLVED SOLVED  SOLVED SOLVED SOLVED SOLVED  SOLVED  SOLVED
TIME TANEOUS (UG/L  (UG/L  (UG/L (UG/L (UG/L (UG/L  (UG/L  (UG/L  (UG/L
DATE (CFS) AS AL) AS AS) AS BA) AS BE) AS CD) AS CR) AS CO) AS CU) AS FE)
(00061) (01106) (01000) (01005) (01010) (01025) (01030) (01035) (01040) (01046)
OCT, 1984
1330 292 50 <1 28 <.5 <1 <1 <3 3 430
FEB, 1985
... 1345 61 20 <1 57 <.5 <1 <1 <3 1 310
ulns: 1410 918 90 <1 26 .6 <1 4 <3 1 420
12... 1730 71 40 <1 43 .9 2 1 <3 3 100
MANGA~ . MOLYB- SELE- STRON-  VANA-
LEAD, LITHIUM NESE, MERCURY DENUM, NICKEL, NIUM, TIUM, DIUN, ZINC,
DIS- DIS- DIS- DIS- DIS-  DIS- DIS- DIS- DIS- DIS-
SOLVED  SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
(UG/L (UG/L  (UG/L (UG/L  (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE  AS PB) AS LI) ASMN) AS HG) AS MO) AS NI) AS SE) AS SR) AS V) AS ZN)
(01049) (01130) (01056) (71890) (01060) (01065) (01145) (0108B0) (01085) (01090)
OCT, 1984
02... 2 <4 16 <.1 <10 5 <1 40 <6 6
FEB, 1985
19... 1 <4 as <1 <10 <1 <1 90 <6 15
APR - .
15... 1 <4 16 A <10 <1 <1 29 <6 31
AUG
12... 1 6 58 <.1 <10 3 <1 84 <6 <3
SEDI- SED.
SPE- MENT, SUSP
STREAM-  CIFIC SEDI- DIS-  SIEVE
FLOW, CON- MENT, CHARGE,  DIAM.
INSTAN-  DUC- TEMPER-  SUS- SUS- % FINER
TIME TANEOUS TANCE  ATURE  PENDED PENDED TH
DATE (CFS)  (US/CM) (DEG C)  (MG/L) (T/DAY) .062 MM
(00061) (00095) (00010) (80154) (BOLSS) (70331)
OCT, 1984
v 1330 294 130 10.0 52 41 88
vee 1220 177 195 12.0 -- - -
JAN, 1985
08... 1520 85 290 . 12 2.8 93
FEB
19... 1345 61 310 .0 7 1.2 87
MAR
22... 1140 1000 100 .5 - - --
APR
MH .. 1410 901 108 3.0 227 552 85
30... 1450 1160 155 11.0 -- -- -
JUN
25... 1245 112 212 17.5 36 11 96
JuL
17... 1020 97 210 20.0 -- -- -
AUG
12... 1730 n 260 17.5 122 23 100
343
03... 1230 5420 118 14.0 -- - -
04... 0615 7440 130 15.0 -- -- --
09... 1500 399 188 16.0 - .- -



LOCATION.--Lat 46°28'59", long 92°04°'01", in SW 1/4 NW 1/4 sec.l2, T.46 N., R.14 W., Douglas County, Hydrologic
Unit 04010301, 9.5 mi southwest of South Range.

DRAINAGE AREA.--4.8 miz. approximately.

STREAMS TRIBUTARY TO LAKE SUPERIOR

LAKE-STAGE RECORDS

04024500 AMNICON LAKE NEAR SOUTH RANGE, WI

PERIOD OF RECORD.--August 1936 to September 1964 (fragmentary), October 1984 to September 1985.

GAGE.--Steff gage read by observer.
0.3 mi west at different datum.

Elevation of gege is 1195 ft, from topographic map.

EXTREMES FOR CURRENT YEAR.--Maximum gage height, 18.21 fr, Oct. 1; minimum, 17.18 ft, Aug. 21, 22.

GAGE HEIGHT (FEET ABOVE DATUM) WATER YEAR OCTOBER 1984 TO SEPTEMBER 1985
MEAN

DAY ocT Nov
1 18.21 17.75
2 18.19 17.73
3 18.15 17.71
4 18.11 17.69
5 18.07 17.65
6 18.03 17.63
7 18.01 17.63
8 17.99 17.59
9 17.93 17.57
10 17.91 17.56
11 17.89 17.55
12 17.87 17.54
13 17.85 17.53
14 17.83 17.53
15 17.83 17.53
16 17.83 -—
17 17.83 .-
18 17.83 -—-
19 17.85 -
20 17.91 ——
21 17.93
22 17.95
23 17.93
24 17.91 ---
25 17.89 ---
26 17.87 -——-
27 17.85 -—-
28 17.83 -
29 17.81 —--
30 17.79 -——-
31 17.77 ~--
MEAN 17.92 -—-
MAX 18.21 -—
MIN 17.77 ---

DEC

JAN

FEB

VALUES

MAR

APR

MAY

JUN

JUL

17.60
17.59
17.60
17.61
17.68

37

Prior to 1964, staff gage
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04025500 BOIS BRULE RIVER NEAR BRULE, WI

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, Hydrologic

Unit 04010301, on ri

and 1.7 mi

upstresm %ro- Little Bois Brule River.

DRAINAGE AREA.--120 mi2.

PERIOD OF RECORD.--October 1942 to Septemher 1981, January 1984 to current year.

discharge only, published in WSP 1307.

REVISED RECORDS,--WRD WI-71-1:

GAGE.--Water~atage recorder.

Drainage ares.

WSP 1337:

ht hank, 1.4 mi southwest of Brule Post Office, 1.4 mi downstream from Nebagamon Creek,

Prior to January 1943, monthly

1943 (M), 1944, 1945-50(M).
Datum of gage is 948.49 ft above National Geodetic Vertical Datum of 1929,

Prior

to October 1964, nonrecording gage at same site and datum, supplemented hy water-stage recorder part of

1959-62.

REMARKS.~-Estimated daily discharges:

except those for ice-affected periods, which are fair.

AVERAGE DISCHARGE.--40 years (water years 1943-81, 1985), 172 ft3/s. 19.46 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,520 fe3/s June 5
hased on gage readings and from rating curve extended above 750 ft

1943,

3

None, except for ice period liated in rating table helow.

1944, gage height, 5.2 ft,
8; minimum observed, 67 ft

Records good

from graph
/s Mar. 13,

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than hase discharge of 300 ft3/s and maximum (*):

DATE

TIME DISCHARGE
(ft-/8)
1500 317
1500 A
2200 335
0900 350
2100 352

A Backwater from ice.

GAGE HEIGHT

(fr)

2,52
*4.30
2.59
2.65
2.66

DATE

May 31
June 26
Sept. 3
Sept.24

Minimum discharge, 124 ft3/s, Feb. 27, gage height, 1.57 ft.

DAY ocT
1 228
2 215
3 205
4 197
5 193
6 189
7 187
8 194
9 190
10 188
11 184
12 185
13 182
14 180
15 175
16 180
17 241
18 239
19 300
20 297
21 278
22 263
23 246
24 231
25 220
26 214
27 214
28 223
29 212
30 211
31 208
TOTAL 6669
MEAN 215
MAX 300
MIN 175
CFSM 1.79
IN. 2.07

TIME

DI1SC
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