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PREFACE

This report was prepared by personnel of the Wisconsin district of the Water Resources
Division of the U. S. Geological survey under the supervision of W. B. Mann IV, District Chief,
and J. E. Biesecker, Regional Hydrologist, Northeastern Region. It was done in cooperation
with the State of Wisconsin and with other agencies.

This report is one of a series issued by State. General direction for the series is by J. S.
Cragwell, Jr., Chief Hydrologist, U. S. Geological Survey, and Philip Cohen, Assistant Chief
Hydrologist for Scientific Publications and Data Management.
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WATER RESOURCES DATA FOR WISCONSIN, 1978

INTRODUCTION

Wisconsin water-resources data for the 1978 water year include records
of streamflow at gaging stations, partial-record stations, and miscellaneous
sites; reservoir-storage records; chemical, physical, and biological
characteristics of surface and ground water; and water levels in observation
wells. Records from several gaging stations in bordering states also are
included. Data collection is part of the National Water Data System operated
in Wisconsin by the U.S. Geological Survey and cooperating State and Federal
agencies.

Records of stream discharges and of water levels in lakes and reservoirs
were published first by the Survey in a series titled "Surface-Water Supply
of the United States". Through 1960, these water-supply papers were published
annually and then for every S5-year period for 1961-65 and 1966-70. Chemical-
quality, water-temperature, and suspended-sediment data were published
annually, from 1941 to 1970, in a series titled, "Quality of Surrace Waters
of the United States". Records of ground-water levels appeared, from 1935

to 1974, in an annual series titled "Ground-Water Levels in the United
States".

With the 1961 water year, the Survey began releasing streamflow data
on a State-by-State basis and continued to do so through water year 19TL.
Water-quality records from the 1964 water year on, and ground-water records
since the 1971 water year, were released on a similar basis either in
separate reports or with the streamflow records. These reports provided
preliminary water data shortly after the end of the water year. Final data
then were published in the water-supply series mentioned above. Beginning
with the 1975 water year, streamflow, water-quality, and ground-water data
for each State were collected and published in a single report. These
official reports are identified by the two-letter abbreviation for the
State, the last two digits of the water year, and the volume number of the
report. For example, this volume is identified as '"U.S. Geological Survey
Water-Data Report WI-78-1". For archiving and general distribution, the
reports for water years 1971-TL also are identified as water-data reports.
These water-data reports are for sale, in paper copy or in microfiche, by
the National Technical Information Service, U.S. Department of Commerce,
Springfield, VA 22161.

COOPERATION

The U.S. Geological Survey and the State of Wisconsin have worked
under cooperative agreements since 1913 collecting streamflow data, since
1964 recording grouand-water levels, and since 1955 amassing water-quality
records. State organizations that worked cooperatively with the Survey
during this year collecting data are:



Wisconsin Department of Natural Resources, Anthony Earl, secretary.

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

Douglas County Soil and Water Conservation District, Paul Brown,
chairman.

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

Wisconsin Department of Transportation, R. Dale Cattanach succeeded
by Lowell B. Jackson, secretary, and W. A. Kline, chief bridge
engineer.

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

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

The Corps of Engineers, U.S. Army, provided funding and assistance in
the collection of records for 23 gaging stations and 11 water-quality
stations. The National Park Service, U.S. Department of the Interior,
funded the collection of records for 9 water-quality stations, which are
published in this report.

The following organizations aided in collecting records:

Wisconsin Valley Improvement Co., Lake Superior District Power Co.,
Wisconsin-Michigan Power Co., Wisconsin Public Service Corp., Northern
States Power Co., Dairyland Power Cooperative, Wisconsin Power and Light
Co., Nekoosa-Edwards Paper Co., Wisconsin Electric Power Co., and Milwaukee
County Park Commission.

Organizations that supplied data are acknowledged in station descriptions.

DEFINITION OF TERMS

Terms used in this report with reference to streamflow, water-quality,
and other hydrologic data are defined below. See also the conversion table
for U.S. customary units and International System (SI) units on the inside
of the back cover.

Acre-foot (AC-FT, 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 gallons, or 1,233 cubic meters.



Algae are mostly single-celled, colonial, or multicelled aquatic
plants, containing chlorophyll and lacking roots, stems, and leaves.

Aquifer is a geologic formation, group of formations, or part of a
formation 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.

Total coliform bacteria are characterized as aerobic or facultative
anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria that
ferment lactose, with gas formation within 48 hours at 350C. In the
laboratory these bacteria are defined as these organisms that produce
colonies having a golden-green metallic sheen within 24 hours when
incubated at 35°C * 1.0°C on M-Endo medium (culture medium). Their
concentrations are expressed as number of colonies per 100 milliliters
(ml) of sample.

Fecal coliform bacteria are present in the intestines of warm-
blooded animals and are used to determine the sanitary quality of the
water. In the laboratory they are defined as those organisms that
produce blue colonies within 24 hours when incubated at 4kL.50C + 0.2°C
on FC medium (culture medium). Their concentrations are expressed as
number of colonies per 100 ml of sample.

Fecal streptococcal bacteria are also found in the intestines of
warmblooded animals. Their presence in water is used to verify fecal
pollution. They are characterized as gram-positive, spherical bacteria
capable of growth in brain-heart infusion broth. In the laboratory
they are defined as those organisms that produce red or pink colonies
within 48 hours at 35°C + 1.0°C on M-enterrococcus medium (culture
medium). Their concentrations are expressed as number of colonies per
100 m1 of sample.

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

Benthic macroinvertebrates are animals that inhabit the bottom of an
aquatic enviromment. They include several types of organisms, such as
insect larvae and nymphs, snails, clams, and crayfish. They are frequently
used to indicate water quality because many have restricted mobility during
their aquatic life phase, and a relatively long lifespan, which allows for
response to changing water-quality conditions. Many benthic organisms
inhabit specific types of aquatic enviromments which, if changed, result in
changes in the composition of the benthic community.




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

Biomass is the amount of living matter present at any given time,
expressed as the weight per unit area or volume of habitat.

Ash mass is the amount of ash that remains after the residue from
the dry weight determination has been ashed at a temperature of 500°C
for 1 hour. Mass values of zooplankton and phytoplankton are expressed
in g/m3 (grams per cubic meter), and of periphyton and benthic organisms
in g/m2 (grams per square meter).

Dry mass is the amount of residue present after oven drying
zooplankton at 60°C or periphyton at 105°C until their mass remains
unchanged. This mass represents the total organic matter, ash and
sediment, in the sample. Dry mass values are expressed in the same
units as ash mass.

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.

Chlorophyll is the green pigment in plants. Chlorophyll a and b are
the two most common types in plants.

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

Control is a feature downstream from a gage that determines the
stage-discharge relation at the gage. The control may be a natural con-
striction of the channel, an artificial structure, or a uniform cross
section over a long reach of the channel.

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/S, ft3/s) 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, L48.8 gallons per minute, or 0.02832 cubic
meters per second.

Discharge is the volume of fluid and suspended sediment passing a
given point in a 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 that material in a representative water sample which
passes through a 0.45 ym membrane filter. This is a convenient operational
definition used by Federal agencies that collect water data. Determinations
of "dissolved" constituents are made on subsamples of the filtrate.

Drainage area of a stream at a specified location is measured in a
horizontal 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
arbitrary 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.

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

Hardness is a physical-chemical characteristic of water that is
attributable 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 or
distinct hydrologic feature as delineated by the Office of Water Data
Coordination on the State Hydrologic Unit Maps; each hydrologic unit is
identified by an 8-digit number.

Methylene blue active substance (MBAS) is a measure of apparent
detergents. This determination depends on the formation of a blue color
when methylene blue dye reacts with synthetic detergent compounds.

Micrograms per gram (UG/G, ug/g) indicates the concentration of a
chemical constituent as the mass (micrograms) of that constituent per unit
mass (gram) of sediment.

Micrograms per kilogram (UG/KG, 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, ug/l) indicates the concentration of a
chemical constituent in solution as the mass (micrograms) of solute per
unit volume (liter) of water. One thousand micrograms per liter is equivalent
to 1 milligram per liter.




Milligrams per liter (MG/L, mg/l) indicates the concentration of a
chemical constituent in solution as the mass (milligrams) of solute per
unit volume (liter) of water. Suspended sediment concentration also is
expressed in mg/l, as the weight of sediment per liter of water-sediment
mixture. ,

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum
derived 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
stations along the Atlantic, Gulf of Mexico, and Pacific Coasts, it does
not necessarily represent local mean sea level at any particular place.

Organism is any living entity, such as an insect, phytoplankter, or
zooplankter.

Cells/volume designates the number of cells of an organism counted
by using a microscope and grid. Planktonic organisms are often multi-
cellular and are tabulated as the number of cells per volume of the
sample, usually milliliters (ml) or liters (1).

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
suspended sediment or 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 (river 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 classification is as follows:

Classification Size (mm) Method of analysis
Clay..... vee..  0.0002L - 0.00L Sedimentation.
Silt.vvevnnnnn .00 -~ ,062 Sedimentation.
Sand....evenn. 062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 ~ 64.0 Sieve.

The data reported herein may not represent all particle sizes in transport
in the stream. Most organic material is removed from the sample, which
undergoes mechanical and chemical dispersion before analysis in distilled
water. Chemical dispersion is not used for native-water analyses.



Periphyton are microorganisms that attach themselves to and grow upon
solid surfaces. They are primarily algae, but also include bacteria,
fungi, protozoa, rotifers, and other small organisms. Periphyton is a
useful indicator of water quality.

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
respectively and are the two categories reported.

Picocurie (PCi) is one trillionth (1 x 10712 of a curie (Ci). A
curie is the amount of radiocactivity that yields 3.7 x 1010 radiocactive
disintegrations per second. A picocurie yields 2.22 dpm (disintegrations
per minute).

Plankton is a community of suspended, floating, or weakly swimming
organisms that lives in the open waters of lakes and rivers.

Phytoplankton are microscopic plants usually that form part of
the plankton. Commonly known as algae, they are the primary food
source in the aquatic enviromment. They depend upon solar radiation
and nutrient substances for growth and move with the water currents.
Because they are able to incorporate materials from or release them to
the surrounding water, phytoplankton have a profound effect upon the
water quality.

Blue-green algae are phytoplankton having a blue pigment and
green pigment called chlorophyll. Often they are a nuisance in
water.

Diatoms are unicellular or colonial algae with a siliceous
shell. Their concentration is expressed as number of cells/ml of
sample.

Green algae are phytoplankton with chlorophyll pigments
similar to those of higher green plants. Some forms produce
algal mats or floating "moss" in lakes. Their concentration is
expressed as number of cells/ml of sample.

Zooplankton are the animals forming part of the plankton. They
can move extensively within the water column, and often can be seen
with the unaided eye. Zooplankton are the grazers in the aquatic
environment, feeding upon bacteria, phytoplankton, and detritus. As
such they are a vital link in the aquatic food chain. The zooplankton
community is dominated by small crustaceans and rotifers. .

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 representative sample of bottom material has
been digested by a method (usually using an acid or mixture of acids) that
results in dissolution of only readily soluble substances. Complete
dissolution of all bottom material is not achieved by the digestion treatment
and thus the determination represents less than the total amount (that is,
less than 95 percent) of the constituent in the sample. To achieve compara-
bility 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 on it.

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,
geology, soil type, land cover, land use, quantity and intensity of precip-
itation, and other envirommental factors influence the quantity, character-
istics, 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 velocity-weighted concen-
tration of suspended sediment in a sample zone (from the water surface
to approximately 0.3 ft above the streambed) and is expressed as
milligrams of dry sediment per liter of water-sediment mixture (mg/1).

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

Sodium-adsorption ratio (SAR) expresses the relative activity of
sodium ions in exchange reactions with soil.

Solute is any substance dissolved in water.



Specific conductance is a measure of the ability of water to conduct
electrical current as expressed in micromhos 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 (in milligrams per liter)
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
surface 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 