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PREFACE

This report was prepared by personnel of the Minnesota district of
the Water Resources Division of the U.S. Geological Survey under the
supervision of D. R, Albin, District Chief, and J. E. Biesecker, Regional
Hydrologist, Northeastern Region. It was done in cooperation with the
State of Minnesota and with other agencies.

This report is one of a series issued by State. General direction
for the series is by J. S. Cragwall, Jr., Chief Hydrologist, U.S.
Geological Survey, and Philip Cohen, Assistant Chief Hydrologist for
Scientific Publication and Data Management.
Data for Minnesota are in two volumes as follows:
Volume 1. Great Lakes and Souris-Red-Rainy River Basins

Volume 2. Upper Mississippi and Missouri River Basins

III
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WATER RESOURCES DATA FOR MINNESOTA, 1978
INTRODUCTION

Water resources data for the 1978 water year for Minnesota consist of records of stage, dis-
charge, and water quality of streams; stage, contents, and water quality of lakes and reservoirs;
and water levels and water quality of ground water. This volume contains discharge records for
75 gaging stations; stage and contents for 9 lakes and reservoirs; water quality for 35 gaging
stations, 1 partial-record station, 24 lakes, and 59 wells; and water levels for 119 observation
wells. Also included are 102 crest-stage partial-record stations and 49 low-flow partial-record
stations. Additional water data were collected at various sites, not involved in the systematic
data collection program, and are published as miscellaneous measurements. These data represent
that part of the National Water Data System collected by the U.S. Geological Survey and cooperating
State and Federal agencies in Minnesota.

Records of discharge or stage of streams, and contents or stage of lakes and reservoirs were
first published in a series of U.S. Geological Survey water-supply papers entitled "Surface Water
Supply of the United States." Through September 30, 1960, these water-supply papers were in an
annual series and then in a 5-year series for 1961-65 and 1966-70. Records of chemical quality,
water temperatures, and suspended sediment were published from 1941 to 1970 in an annual series
of water-supply papers entitled "Quality of Surface Waters of the United States." Records of
ground-water levels were published from 1935 to 1974 in a series of water-supply papers entitled
"Ground-Water Levels in the United States." Water-supply papers may be consulted in the libraries
of the principal cities in the United States or may be purchased from Branch of Distribution, U.S.
Geological Survey, 1200 South Eads Street, Arlington, VA 22202.

For water years 1961 through 1974, streamflow data were released by the Geological Survey in
annual reports on a State-boundary basis. Water-quality records for water years 1964 through 1974
were similarly released either in separate reports or in conjunction with streamflow records. Be-
ginning with the 1975 water year, water data for streamflow, water quality, and ground water are
published as an official Survey report on a State-boundary basis. These official Survey reports
carry an identification number consisting of the two letter State abbreviation, the last two digits
of the water year, and the volume number, For example, this report is identified as "U.S. Geological
Survey Water-Data Report MN-78-2." Water-Data reports are for sale by the National Technical
Information Service, U,S. Department of Commerce, Springfield, VA 22161.

Additional information, including current prices, for ordering specific reports may be ob-
tained from the district chief at the address given on the back of the title page or by telephone
(612) T725-7841.

COOPERATION

The U.S. Geological Survey and organizations of the State of Minnesota have had cooperative
agreements for the systematic collection of streamflow records since 1909, for ground-water levels
since 1948, and for water-quality records since 1952. Organizations that assisted in collecting
data through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division of Waters, by G. D. Seinwill, succeeded by
Larry Seymour, director.

Minnesota Department of Transportation, James Harrington, commissioner.
Minnesota State Planning Agency, Peter Vanderpoel, director.

Minnesota Department of Health, W. R. Lawson, M.D., commissioner.
Minnesota Pollution Control Agency, Sandra Gardebring, director,

Metropolitan Waste Control Commission of the Twin Cities Area, J. D. Strauss, succeeded by
B. L. Lukermann, chairperson.

Douglas County, Wisconsin, Soil and Water Conservation District, Paul Brown, chairman.
City of Apple Valley, W. E. Branning, mayor.

City of Eagan, H. H. Polzin, mayor.

City of Lakeville, E. J. Mako, mayor.

Assistance in the form of funds or services was given by the Corps of Engineers, U.S. Army, in
collecting records for 50 gaging stations and 14 water-quality stations published in this report.

Eleven gaging stations in the Hudson Bay and St. Lawrence River basins were maintained by funds
appropriated to the United States Department of State.
1



2 WATER RESOURCES DATA FOR MINNESOTA, 1978

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

Assistance in the form of funds or services was given by the U.S. Environmental Protection
Agency, in collecting records for 7 gaging stations in this report.

Some records for the Red River of the North, which border the State on the west, were obtained
at the request of other Federal agencies as a part of the program of the U.S. Department of the
Interior for development of the Missouri River basin.
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Minnesota district personnel who contributed significantly to the colle #ion and preparation

HYDROLOGIC CONDITIONS

As the 1978 water year began, streamflow was above average during October except in parts of
the west-central area where it was below normal. In November, above normal precipitation in the
western part of the State raised streams to unusually high stages for that month. The mean monthly
streamflow for November in the Des Moines River at Jackson was 500 percent of median, for the period
of record 1930-78." Also, during November, streamflow in the southeast area declined seasonally, in
most of the streams, and it was below median. Following the spring break-up, streamflow was gener-
ally in the above median range and remained in this range to the end of the water year except for
streams in the Dilworth area where they were deficient at the close of the year.

The southeast area of the State experienced severe flooding during July 1-18 when several
storms with heavy precipitation of high instensity hit the area. Rainfall greéater than 8 inches was
reported in many counties; the largest amount reported was 9.5 inches in northwestern Mower County.
The National Weather Service reported that the greatest instensity, which wag!above the 100-year re-
turn period, occurred in the Rochester area when 4.99 inches of rain fell in a 3 hour period on July
6. Peaks of record occurred at several gaging stations in the Zumbro, Root, (edar, and Iowa River
basins. The recurrence interval (the average period, in years, in which a fldéod of a given magni-
tude will be equaled or exceeded once as an annual maximum) exceeded 100 years at several gaging
stations in the Zumbro and Iowa River basins. Five people died as the result of these floods. Many
cgunties were declared disaster areas and flood damage to public and private property exceeded $114
million.

Monthly and annual mean discharge is compared with medians at two representative gaging sta-
tions in figures 1 and 2. Summary of flood stages and discharge at selected sites for the July 1-18
floods are shown in table 1 of this report.

The combined storage in the six Mississippi River Headwater Reservoir (Hinnibigoshish, Leech,
Pokegama, Pine, Sandy, and Gull) was 1,183,780 acre-feet at the end of the watier year, an increase
of 251,190 acre-feet from the corresponding date a year ago. JE

Ground-water levels in some shallow water-table wells rose 2 to 3 feet during the year as the
system recovered from the 1976-77 drought. At the end of the water year, levels in these wells and
in buried aquifers and bedrock wells were generally higher than those for the previous year. In
general, artesian levels were low at the start of the year but they were 1 to 4 feet higher at the
close of the water year than those for the previous year. Comparison of wat% levels in a long-
term representative network observation well with average levels for water yedrs 1947-78 is shown
in figure 3. '

NOTICE

During water year 1978, revisions were made in the terminology used to define 143 of the water-
guality parameter codes that have been used by the Geological Survey in its publication of water-
quality data and in its WATSTORE data system. These revisions were made to achieve consistency in
terminology and to conform to a joint USGS-EPA agreement on terminology. Th do not represent a
change in the way the codes have been used in the past or in the association? f specific code
numbers with identified analytical procedures.

Use of the new terminology began with data for the 1978 water year, and |therefore, it first
appears in this publication. Definitions on which the terminology is based included in the
"Definitions™ section of this report, and a table showing both old and new t inology is attached
as an appendix to the report.

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data, as used in this report,
are defined below. See also table for converting inch-pound units to International System of units
(SI) on the inside of the back cover.
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6 WATER RESOURCES DATA FOR MINNESOTA, 1978

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1
foot and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Adenosine triphosphate (ATP) is the primary energy donor in cellular life process. Its central
role in living cells makes it an excellent indicator of the presence of living material in water.
A measure of ATP therefore provides a sensititve and rapid estimate of biomass. ATP is reported
in micrograms per liter of the original water sample.

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

Algal growth potential (AGP) is the maximum algal dry weight biomass that can be produced in a
natural water sample under standardized laboratory conditions. The growth pptential is the algal
biomass present at stationary phase and is expressed as milligrams dry weight of algae produced per
liter of sample.

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

Artesian means confined and is used to describe a well in which the water level stands above
the top of the aquifer tapped by the well. A flowing artesian well is one in which the water level
is above the land surface.

Bacteria are microscopic unicellular organisms, typically spherical, rod like, or spiral and
threadlike in shape, often clumped into colonies. Some bacteria cause disease, others perform an
essential role in nature in the recycling of materials; for example, by decomposing organic matter
into a form available for reuse by plants.

Total coliform bacteria are a particular group of bacteria that are used as indicators of
possible sewage pollution. They are characterized as aerobic or facultative anaerobic, gram-
negative, nonspore-forming, rod-shaped bacteria which ferment lactose with gas formation within
48 hours at 35°C. In the laboratory these bacteria are defined as the organisms which produce
colonies with a golden-green metallic sheet within 24 hours when incubated at 35°C ¥ 1.0°C on
M-Endo medium (nutrient medium for bacterial growth). Their concentrations are expressed as
number of colonies per 100 mL of sample.

Fecal coliform bacteria are bacteria that are present in the intestine or feces of
warmblooded animals., They are often used as indicators of the sanitary quality of the water.
In the laboratory they are defined as all organisms which produce blue colonies within 24 hours
when incubated at "".0°" * 0.2°C on M-FC medium (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteria found also in the intestine of warmblooded ani-
mals.” Their presence in water is considered to verify fecal pollution., They are characterized
as gram-positive, cocci bacteria which are capable of growth in brain-heart infusion broth. In
the laboratory they are defined as all the organisms which produce redlar pink colonies within
48 hours at 35°C * 1.0°C on M-FC medium (nutrient medium for bacterial growth). Their concen-
trations are expressed as number of colonies per 100 mL of sample. I
Bed material is the unconsolidated material of which a streambed, lake,

estuary bottom is composed. J

ipond, reservoir, or
|

|

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

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

Ash mass is the mass or amount of residue present after the residue from the dry mass
determination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour. The
ash mass values of zooplankton and phytoplankton are expressed in gsams}per cubic meter (g/m3),
and periphyton and benthic organisms in grams per square meter (g/m<). ||

Dry mass refers to the weight of residue present after drying in am oven at 60°C for zoo-
plankton and 105°C for periphyton, until the mass remains unchanged. his mass represents
the total organic matter, ash and sediment, in the sample. Dry mass values are expressed in
the same units as ash mass.

Organic mass or volatile mass of the living substance is the differience between the dry
mass and the ash mass, and represents the actual mass of the living matter. The organic mass
is expressed in the same units as for ash mass and dry mass.

Wet mass is the mass of living matter plus contained water.

Bottom material: See Bed Material.
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Cells/volume refers to the number of cells or any organism which is counted by using a
microscope and grid or counting cell. Many planktonic organisms are multicelled and are counted
according to the number of contained cells per sample, usually milliliters (mL) or liters (L).

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

Chemical oxygen demand (COD) is a measure of the chemically oxidizable material in the water,
and furnishes an approximation of the amount of organic and reducing material present. The determined
value may correlate with natural water color or with carbonaceous organic pollution from sewage or
industrial wastes.

Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most common
pigments in p%ants.

Color unit is produced by one milligram per liter of platinum in the form of the chloroplatinate
ion. “Color is expressed in units of the platinum-cobalt scale.

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

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

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, rt3/s) is the rate of discharge representing a volume of 1 cubic
foot passing a given point during 1 second and is equivalent to approximately 7.48 gallons per
second or U448.8 gallons per minute or 0.02832 cubic meters per second.

Discharge is the volume of water (or more broadly, volume of fluid plus suspended sediment),
that passes a given point within a given period of time.

Mean discharge (MEAN) is the arithmetic mean of individual daily mean discharges during a
specific period.

Instantaneous discharge is the discharge at a particular instant of time.

Dissolved refers to the amount of substance present in true chemical solution. In practice,
however, the term includes all forms of substance that will pass through a 0.45-micrometer membrane
filter, and thus may include some very small (coloidal) suspended particles. Analyses are performed
on filtered samples.

Diversity index is a numerical expression of evenness of distribution of aquatic organisms.
The formula for diversity index is:

log,

o2

_ S
2

Where ng is the number of individuals per taxon, n is the total number of individuals, and & is the
total number of taxa in the sample of -the community. Diversity index values range from zero, when
all the organisms in the sample are the same, to some positive number, when some or all of the
organisms in the sample are different.

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

Drainage basin is a part of the surface of the earth that is occupied by a drainage system,
which consists of a surface stream or a body of impounded surface water together with all tributary
surface streams and bodies of impounded surface water.

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

Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic
observations of hydrologic data are obtained.
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Hardness of water is a physical-chemical characteristic that is commonly recognized by the in-
creased quantity of soap required to produce lather. It is attributable to the presence of alkaline
earths (principally calcium and magnesium) and is expressed as equivalent calcium carbonate (CaCO3).

Hydrologic unit is a geographic area representing 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 numberﬂ

Metamorphic stage refers to the stage of development that an organism exhibits during its
transformation from an immature form to an adult form. This developmental process exists for most
insects, and the degree of difference from the immature stage to the adult form varies from rela-
tively slight to pronounced, with many intermediates. Examples of metamorphi“stages of insects
are egg-larva-adult or egg-nymph-adult.

Methylene blue active substance (MBAS) is a measure of apparent deterge #s. This determin-
ation depends on the formation of a blue color when methylene blue dye reacts 1ith synthetice
detergent compounds. !

|
Micrograms per gram (ug/g) is a unit expressing the concentration of a chemical element as the
mass (micrograms) of the element sorbed per unit mass (gram) of sediment.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration of chemical consitit-
uents in solution as mass (micrograms) of solute per unit volume (liter) of water. One thousand
micrograms per liter is equivalent to one milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical con-
stituents in solution. illigrams per liter represent the mass of solute per unit volume (liter)
of water. Concentration of suspended sediment also is expressed in mg/L, andy;s based on the mass
of sediment per liter of water-sediment mixture. L

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum deriyed 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,

Organism count/area refers to the number of organisms collected and enumerated in a sample and
adjusted to the number per area habitat, usually square meters (m<), acres, or hectares. Periphyton
benthic organisms, and macrophytes are expressed in these terms.

Organism count/volume refers to the number of organisms collected and enumerated in a sample
and adjusted to the number per sample volume, usually milliters (mL) or liters (L). Numbers of
planktonic organisms can be expressed in these terms.

Total organism count is the total number of organisms collected and Fnumerated in any
particular sample.
Parameter code numbers are unique five-digit code numbers assigned to each parameter placed
into storage. These codes are assigned by the Environmental Protection Agency} and are also used
to identify data exchanged among agencies. \'

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

Particle size is the diameter, in millimeters (mm), of suspended sediment or bed material
determined by either sieve or sedimentation methods. Sedimentation methods (pipet, bottom-
withdrawal tube, visual-accumulation tube) determine fall diameter of particles in distilled water
(chemically dispersed).

Particle-size classification used in this report agrees with recomnendations made by the
American Geophysical Union Subcommittee on Sediment Terminology.

The classification is as follows:

Classification Size (mm) Method of analysis
ClaYeerannonos 0.00024 - 0.004 Sedimentation.
Siltiverancess 004 - .062 Sedimentation,
Sand...ceeencas .062 - 2.0 Sedimentation or sievd.
Gravel.ocesas. 2.0 - 64,0 Sieve.

The particle-size distributions given in this report are not necessarily representative of all
particles in transport in the stream. Most of the organic material is removed and the sample is
subjected to mechanical and chemical dispersion before analysis in distilled water. Chemical
dispersion is not used for native-water analysis.
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Percent composition is a unit for expressing the ratio of a particular part of a sample or
population to the total sample or population, in terms of types, numbers, mass or volume.

Periphyton is the assemblage of microorganisms attached to and growing upon solid surfaces.
While primarily consisting of algae, they 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. Major cat-
egories of pesticides include insecticides, miticides, fungicides, herbicides, and rodenticides.
Inseczicides and herbicides, which control insects and plants respectively, are the two categories
reported.

Picocurie (PC, pCi) is one trillionth (1 x 10~12) of the amount of r?sioactivity represented by
a curie (Ci). A curie is the amount of radioactivity that yields 3.7 x 10 radioactive disintegra-
tions per second. A picocurie yields 2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in the
open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscopic and their
movement 1s subject to the water currents. Phytoplankton growth is dependent upon solar
radiation and nutrient substances. Because they are able to incorporate as well as release
materials to the surrounding water, the phytoplankton have a profound effect upon the quality
of the water. They are the primary food producers in the aquatic environment, and are commonly
known as algae.

Blue-green algae are a group of phytoplankton organisms having a blue pigment, in
addition to the green pigment called chlorophyll. Blue-green algae often cause nuisance
conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell., Their con-
centrations are expresssed as number of cells/mL of sample.

Green algae have chlorophyll pigments similar in color to those of higher green
plants. Some forms produce algal mats or floating "moss" in lakes. Their concentrations
are expressed as number of cells/mL of sample.

Zooplankton is the animal part of the plankton. Zooplankton are capable of extensive
movements within the water column, and are often large enough to be seen with the unaided eye.
Zooplankton are secondary consumers feeding upon bacteria, phytoplankton, and detritus. Be-
cause they are the grazers in the aquatic environment, the zooplankton are a vital part of the
aquatic food web. The zooplankton community is dominated by small crustaceans and rotifers.

Polychlorinated biphenyls (PCBs) are industrial chemicals that are mixtures of chlorinated
biphenyl compounds having various percentages of chlorine. They are similar in structure to
organochlorine insecticides.

Primary productivity is a measure of the rate at which new organic matter is formed and ac-
cumulated through photosynthetic and chemosynthetic activity of producer organisms (chiefly green
plants). The rate of primary production is estimated by measuring the amount of oxygen released
(oxygen method) or the amount of carbon assimilated by the plants (carbon method).

Milligrams of carbgn per area or volume per unit time [mg C/(m2 time) for periphyton and
macrophytes and mg C/(m” time)] for phytoplankton are units for expressing primary productivity.
They define the amount of carbon dioxide consumed as measured by radioactive carbon (carbon 114),
The carbon 14 method is of greater sensitivity than the oxygen light and dark bottle method, and
is preferred for use in unenriched waters. Unit time may be either the hour or day, depending on
the incubation period.

Milligrams of oxygen per area or volume per unit time [mg 09[&22 time) for periphyton and
macrophytes and mg O,/(m> time)l for phytoplankton are the units for expressing primary pro-
ductivity. They define production and respiration rates as estimated from changes in the measured
dissolved oxygen concentration. The oxygen light and dark bottle method is preferred if the rate
of primary production is sufficient for accurate measurements to be made within 24 hours. Unit
time may be either the hour or day, depending on the incubation period.

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 deter-
mination represents less than the total amount (that is, less than 95 percent) 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) shows the depth to which the drainage area would be covered if all
the runoff for a given time period were uniformly distributed on it.
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Sediment is solid material that originates mostly from disintegrated rocks and is transported
by, suspended in, or deposited from water; it includes chemical and biochemical precipitates and
decomposed organic material, such as humus. The quantity, characteristics, and cause of the occur-
rence of sediment in streams are influenced by environmental factors. Some major factors are
degree of slope, length of slope, soil characteristics, land usage, and quantity and intensity of
precipitation. }

|
Suspended sediment is the sediment that at any given time is maintained in suspension by
the upward components of turbulent currents or that exists in suspension Pg a colloid.

Suspended-sediment concentration is the velocity-weighted concentra#ﬁon of suspended sedi-
ment in the sampled zone (from the water surface to a point approximatelyHO.3 ft above the

bed) expressed as milligrams of dry sediment per liter of water-sediment mixture (mg/L).

Suspended-sediment discharge (tons/day) is the rate at which dry weight of sediment
passes a section of a stream or is the quantity of sediment, as measured by dry weight or
volume, that passes a section in a given time. It is computed by multiplying discharge
times mg/L times 0.0027. -

Suspended-sediment load is quantity of suspended sediment passing a section in a
specified period.

Total sediment discharge (tons/day) is the sum of the suspended-sediment discharge and
the bed-load discharge. It is the total quantity of sediment, as measured by dry weight or
volume, that passes a section during a given time.

I

Mean concentration is the time-weighted concentration of suspended |[§ediment passing a
stream section during a 24-hour day. ¢

Solute is any substance derived from the atmosphere, vegetation, soil, or rocks that is
dissolved in water.

Specific conductance is a measure of the ability of a water to conduct an electrical current.
It is expressed in micromhos per centimeter at 25°c¢. Specific conductance is related to the type
and concentration of ions in solution and can be used for approximating the dissolved-solids content
of the water. Commonly, the concentration of dissolved solids (in milligrams per liter) is about
65 percent of the specific conductance (in micromhos). This relation is not constant from stream
to stream, and it may vary in the same source with changes in the composition of the water.

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

Streamflow is the discharge that occurs in a natural channel. Although the term "discharge"
can be applied to the flow of a canal, the word "streamflow" uniquely describes the discharge in a
surface stream course. The term "streamflow" is more general than "runoff" a fstreamflow may be
applied to discharge whether or not it is affected by diversion or regulation,|

Substrate is the physical surface upon which an organism lived.

Natural substrates refers to any naturally occurring emersed or sublLrsed solid surface,
such as a rock or tree, upon which an organism lived.

Artificial substrate is a device which is purposely placed in a stream or lake for
colonization of organisms. The artificial substrate simplifies the community structure by
standardizing the substrate from which each sample is taken. Examples of artificial substrates
are basket samplers (made of wire cages filled with clean streamside rocks) and miltiplate
samplers (made of hardboard) for benthic organism collection, and plexiglass strips for peri-
phyton collection.

Surface area of a lake is that area outlined on the latest U.S.G.S. topographic map as the
boundary of the lake and measured by a planimeter in acres. In localities notj covered by topo-
graphic maps, the areas are computed from the best maps available at the time Planimetered. All
areas shown are those for the stage when the planimetered map was made. i

!
Surficial bed material is that part (0.1 to 0.2 ft) of the bed material Pat is sampled using
U.S. Series Bed-Material Samplers. !

Suspended (as used in tables of chemical analyses) refers to the amount (Eoncentration) of the
total concentration in a water-sediment mixture. The water-sediment mixture is associated with (or
sorbed on) that material retained on a 0.45 micrometer filter.
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Suspended, recoverable is the amount of a given constituent that is in solution after the part
of a representative water-suspended sediment sample that is retained on a 0.45 um membrane filter
has been digested by a method (usually using a dilute acid solution) that results in dissolution of
only readily soluble substances. Complete dissolution of all the particulate matter is not achieved
by the digestion treatment and thus the determination represents something less than the "total"
amount (that is, less than 95 percent) of the constituent present in the sample. To achieve compar-
ability of analytical data, equivalent digestion procedures would be required of all laboratories
performing such analyses because different digestion procedures are likely tq 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 (1) dissolved and (2) total recoverable concentrations of the constituent.

Suspended, total is the total amount of a given constituent in the part of a representative
water-suspended 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 analyzing portions of the
material collected on the filter or, more commonly, by difference, based on determinations of
(1) dissolved and (2) total concentrations of the constituent.

Taxonomy is the division of biology concerned with the classification and naming of organisms.
The classification of organisms is based upon a hierarchical scheme beginning with Kingdom and
ending with Species at the base. The higher the classification level, the fewer features the
organisms have in common. For example, the taxonomy of a particular mayfly, Hexagenia limbata is
the following:

Kingdom..vevoeeeessesss.Animal
Phylum....vseseses..Arthropoda
ClaSS.cseeavssssssssssslnsects
Order............Ephemeroptera
Family............Ephermeridae

Genus....se.e0s.0....Hexageria
Species......Hexagenia limbata

Time-weighted average is computed by multiplying the number of days in the sampling period by
the concentrations of ingividual constituents for the corresponding period and dividing the sum of
the products by the total number of days. A time-weighted average represents the composition of
water that would be contained in a vessel or reservoir that had received equal quantities of water
from the stream each day for the year.

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

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

Total is the total amount of a given constituent in a representative water-suspended 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 con-
stituent in the sample, as well as the analytical methodology used, is required to judge when the
results should be reported as "total." (Note that the word "total" does double duty here, indica-
ting both that the sample consists of a water-suspended sediment mixture and that the analytical
method determines all of the constituent in the sample.)

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 analytical procedure assures measurement of
at least 95 percent of the constituent determined. A knowledge of the expected form of the constit-
uent 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."

Total load (tons) is the total quantity of any individual constituent, as measured by dry mass
or volume, that is dissolved in a specific amount of water (discharge) during a given time. It is
computed by multiplying the total discharge, times the mg/L of the constituent, times the factor
0.0027, times the number of days.

Total, recoverable refers to the amount of a given constituent that is in solution after a
representative water-suspended sediment sample has been digested by a method (usually using a dilute
acid solution) that results in dissolution of only readily soluble substances. Complete dissolution
of all particulate matter is not achieved by the digestion treatment, and thus the determination
represents something less than the "total" amount (that is, less than 95 percent) of the constituent
percent in the dissolved and suspended phases of the sample. To achieve comparability of analytical
data, equivalent digestion procedures would be required of all laboratories performing such
anal{ses because different digestion procedures are likely to produce different analytical
results.
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Weighted average is used in this report to indicate discharge-weighted average. It is computed
by multiplying the discharge for a sampling period by the concentrations of individual constituents
for the corresponding period and dividing the sum of the products by the sum of the discharge. A
discharge-weighted average approximates the composition of water that would be found in a reservoir
containing all the water passing a given location during the water year after thorough mixing in the
reservoir.

WRD is used as an abbreviation for "Water-Resources Data" in the REVISED RECORDS paragraph to
refer to State annual basic-data reports published before 1975,

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

DOWNSTREAM ORDER AND STATION NUMBER {~
i
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 entéring upstream from
a main-stream station are listed before that station. A station on a tributa that enters between
two main~-stream 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 ibutary on which a
station is situated with respect to the stream to which it is immediatly tributary is indicated by
an indention in a list of stations in the front of the 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 tributrary on which each station is situated.

As an added means of identification, each hydrologic station and partial-record station has
been assigned a station number. These are in the same downstream order used in this report. In
assigning station numbers, no distinction is made between partial-record stations and other sta-
tions; therefore, the station number for a partial-record station indicates downstream-order
position in a list made up of both types of stations. Gaps are left in the series of numbers
to allow for new stations that may be established; hence, the numbers are not|consecutive. The
complete 8-digit number for each station such as 03041000, which appears justlho the left of the
st:tion name, includes the 2-digit part number "03" plus the 6-digit downstreFm order number
"041000". e

NUMBERING SYSTEM FOR WELLS AND MISCELLANEOUS SITES '

The 8-digit downstream order station numbers are not assigned to wells a%d miscellaneous sites
where only random water-quality samples or discharge measurements are taken. '

The well and miscellaneous site numbering system of the U.S. Geological Survey is based on the
grid system of latitude and longitude. The system provides the geographic location of the well or
miscellaneous site and a unique number for each site. The number consists of 15 digits. The first
6 digits denote the degrees, minutes, and seconds of latitude, the next 7 digits denote degrees,
minutes, and seconds of longitude, and the last 2 digits (assigned sequentially) identify the wells
or other sites within a 1-second grid. See figure 4 below.

45°1743" .‘ ;
H
t

2 r—sTe—T
Coordinates for well A//A B\\Coordinates for well Bi.
(451742003122101) (451742093122102) J;
.

451741~

21"

93°12'22
93°12'20™

Figure 4.--Example of system for numbering wells and miscellaneous; sites
i

|
3
i

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides hydrologic data for|a basin in which the
hydrologic regimen will likely be governed solely by natural conditions. Data collected at a bench-
mark station may be used to separate effects of natural from manmade changes in other basins which
have been developed and in which the physiography, climate, and geology are | gimilar to those in the
undeveloped bench-mark basin. !
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National stream~quality accounting network (NASQAN) is a data collection network designed by
the U.S. Geological Survey to meet many of the information demands of agencies or groups involved
in national or regional water-quality planning and management. Both accounting and broad-scale
monitoring objectives have been incorporated into the network design. Areal configuration of the
network is based on river-basin accounting units (identified by 8~digit hydrologic-unit numbers)
designated by the Office of Water Data Coordination in consultation with the Water Resources
Council. Primary objectives of the network are (1) to depict areal variability of streamflow and
water-quality conditions nationwide on a year-by-year basis and (2) to detect and assess long~term
changes in streamflow and stream quality.

Pesticide program is a network of regularly sampled water-quality stations where samples are
collected to determine the concentration and distribution of pesticides in streams where potential
contamination could result from the application of the commonly used insecticides and herbicides.
Operation of the network is a Federal interagency activity.

Radiochemical program is a network of regularly sampled water-quality stations where samples
are collected to be analyzed for radioisotopes. The streams that are sampled represent major
drainage basins in the conterminous United States.

Tritium network is a network of stations which has been established to provide baseline infor-
mation on the occurrence of tritium in the Nation's surface waters. In addition to the surface-
water stations in the network, tritium data are also obtained at a number of precipitation stations.
The purpose of the precipitation stations is to provide an estimate sufficient for hydrologic
studies of the tritium input to the United States.

EXPLANATION OF STAGE AND WATER~DISCHARGE RECORDS
Collection and computation of data

The base data collected at gaging stations consist of records of stage and measurements of
discharge of streams or canals, and stage, surface area, and contents of lakes or reservoirs. In
addition, observations of factors affecting the stage-discharge relation or the stage-capacity re-
lation, weather records, and other information are used to supplement base data in determining
the daily flow or volume of water in storage. Records of stage are obtained from either direct
readings on a nonrecording gage or from a water-stage recorder that gives either a continuous
graph of the fluctuations or a tape punched at selected time intervals. Measurements of discharge
are made with a current meter, using the general methods adopted by the Geological Survey. These
methods are described in standard text-books, in Water-Supply Paper 888, and in U.S. Geological
Survey Techniques of Water-Resources Investigations, book 3, chapter A6.

For stream-gaging station, rating tables giving the discharge for any stage are prepared from
stage-discharge relation curves. If extensions to the rating curves are necessary to express
discharge greater than measured, they are made on the basis of indirect measurements of peak
discharge (such as slope-area or contracted-opening measurements, computation of flow over dams
or weirs), step~backwater techniques, velocity-area studies, and logarithmic plotting. The daily
mean discharge is computed from gage heights and rating tables, then the monthly and yearly mean
discharge are computed from the daily figures. If the stage-discharge relation is subject to change
because of frequent or continual change in the physical features that form the control, the daily
mean discharge is computed by the shifting-control method, in which correction factors based on
individual discharge measurements and notes by hydrologists and observers are used in applying the
gage heights to the rating tables. 1If the stage-discharge relation for a station is temporarily
changed by the presence of aquatic growth or debris on the control, the daily mean discharge is
computed by what is basically the shifting-control method.

At some stream-gaging stations the stage-discharge relation is affected by the backwater from
reservoirs, tributary streams, or other sources. This necessitates the use of the slope method in
which the slope or fall in a reach of the stream is a factor in computing discharge. The slope or
fall is obtained by means of an auxiliary gage set at some distance from the base gage. At some
stations the stage~discharge relation is affected by changing stage; at these stations the rate of
change in stage is used as a factor in computing discharge.

At some northern stream-gaging stations the stage-discharge relation is affected by ice in the
winter, and it becomes impossible to compute the discharge in the usual manner. Discharge for
periods of ice effect is computed on the basis of gage~height record and occasional winter discharge
measurements. Consideration is given to the available information on temperature and precipitation,
notes by gage observers and hydrologists, and comparable records of discharge for other stations in
the same or nearby basins.

For a lake or reservoir station, capacity tables giving the contents for any stage are prepared
from ,stage~area relation curves defined by surveys. The application of the stage to the capacity
table gives the contents, from which the daily, monthly, or yearly change in contents is computed.

If the stage-capacity curve is subject to changes because of deposition of sediment in the
reservoir, periodic resurveys of the reservoir are necessary to define new stage-capacity curves.
During the period between reservoir surveys the computed contents may be increasingly in error due
to the gradual accumulation of sediment.
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For some gaging stations there are periods when no gage-height record is obtained or the recorded
gage height is so faulty that it cannot be used to compute daily discharge or contents. This happens
when the recorder stops or otherwise fails to operate properly, intakes are plugged, the float is
frozen in the well, or for various other reasons. For such periods the daily discharges are estimated
on the basis of recorded range in stage, prior and subsequent records, discharge measurements, weather
records, and comparison with records for other stations in the same or nearby basins. Likewise daily
contents may be estimated on the basis of operator's log prior and subsequent records, inflow-outflow
studies, and other information.

The data in this report generally comprise a description of the station and tabulations of
daily and monthly figures. For gaging stations on streams or canals a table showing the daily dis-
charge and monthly and yearly discharge is given. For gaging stations on lakes and reservoirs a
monthly summary table of stage and contents or a table showing the daily contents is given. Tables
of daily mean gage heights are included for some streamflow stations and for some reservoir stations.
Records are published for the water year, which begins on October 1 and ends on September 30.

i

The description of the gaging station gives the location, drainage areJﬁ period of record,
notations of revisions of previously published records, type and history of gages, general remarks,
average discharge, and extremes of discharge or contents. The location of q e gaging station and the
drainage area are obtained from most accurate maps available. River mileage, given under "LOCATION"
for some stations, is that determined and used by the Corps of Engineers or «other agencies. Periods
for which there are published records for the present station or for statioms generally equivalent
to the present one are given under "PERIOD OF RECORD."

Previously published streamflow records of some stations have been found to be in error on the
basis of data or information later obtained. Revisions of such records are usually published along
with the current records in one of the annual or compilation reports. In order to make it easier
to find such revised records, a paragraph headed "REVISED RECORDS" has been added to the description
of all stations for which revised records have been published. Listed herein are all the reports in
which revisions have been published, each followed by the water years for which figures are revised
in that report. In listing the water years only one number is given; for instance, 1965 stands for
the water year October 1, 1964, to September 30, 1965. If no daily, monthly, or annual figures of
discharge are affected by the rev1sion the fact is brought out by notations ‘after the year dates
as follows: "(M)" means that only the instantaneous maximum discharge was i:VLSed' "(m)" that only
the instantaneous minimum was revised; and "(P)" that only peak discharges re revised. If the
drainage area has been revised, the report in which the revised figure was first published is given.
It should be noted that for all stations for which cubic feet per second per square mile and runoff
in inches are published, a revision of the drainage area necessitates corresponding -revision of all
figures based on the drainage area. Revised figures of cubic feet per second per square mile and
runoff in inches resulting from a revision of the drainage area only are usually not published in
the annual series of reports.

The type of gage currently in use; the datum of the present gage referred to National Geodetic
Vertical Datum; and a condensed history of the types, locations, and datums of previous gages used
during the period of record are given under "GAGE." National Geodetic Vertical Datum is explained
in "DEFINITION OF TERMS" on page 8.

Information pertaining to the accuracy of the discharge records and to conditions which affect
the natural flow of the gaging station is given under "REMARKS." For reservoir stations information
on the dam forming the reservoir, the capacity, outlet works and spillway, and purpose and use of
the reservoir is given under "REMARKS."

The average discharge for the number of years indicated is given under MAVERAGE DISCHARGE"; it
is not given for stations having fewer than 5 complete years of record or f stations where changes
in water development during the period of record cause the figure to have lifttle significance. In
addition, the median of yearly mean discharges is given for stream-gaging stations having 10 or more
complete years of record if the median differs from the average by more than 10 percent. Under

"EXTREMES" are given first, the extremes for the period of record, second, ihformation available
outside the period of record, and last, those for the current year. Unlesd lotherwise qualified, the
maximum discharge (or contents) is the instantaneous maximum corresponding | the crest stage obtained

by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecording gage
read at the time of crest. If the maximum gage height did not occur on the same day as the maximum
discharge (or contents), it is given separately. Similarly, the minimum is the instantaneous
minimum unless otherwise qualified. For some stations, peak discharges are listed with "EXTREMES
FOR THE CURRENT YEAR"; if they are,all independent peaks, including the maximum for the year,

above the selected base with the time of occurrence and corresponding gage heights are published

in tabular format. The base discharge, which is given in the table heading, is selected so that

an average of about three peaks a year will be presented. Peak discharges iare not published for
any canals, ditches, drains, or for any stream for which the peaks are subjdct to substantial
control by man. Time of day is expressed in 24-hour local standard time; fdr example, 12:30 a.m.
is 0030, 1:30 p.m. is 1330. The minimums for these stations are published in a separate paragraph
following the table of peaks.
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The daily table for stream-gaging stations gives the mean discharge for each day and is followed
by monthly and yearly summaries. In the monthly summary 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 may be 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 omitted if there is extensive regulation or diversion, if the drainage area includes
large noncontributing areas, or if the average annual rainfall over the drainage basin is usually
less than 20 inches. In the yearly summary below the monthly summary, the figures shown are the
appropriate daily discharges for the calendar and water years.

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

For most gaging stations on lakes and reservoirs the data presented comprise a descripiton of
the station and a monthly summary table of stage and contents. For some reservoirs a table showing
daily contents or stage is given. A skeleton table of capacity at given stages is published for
all reservoirs for which records are published on a daily basis, but is not published for reservoirs
for which only monthly data are given.

Data collected at partial-record stations follow the information for continuous record sites.
Data for partial-record discharge stations are presented in two tables. The first is a table of
discharge measurements at low-flow partial-record stations, and the second is a table of annual
maximum stage and discharge at crest-stage stations. The tables of partial-record stations are
followed by a listing of discharge measurements made at sites other than continuous-record or
partial-record stations. Occasionally, a series of discharge measurements are made within a short
time period to investigate the seepage gains or losses along a reach of a stream or to determine
the low-flow characteristies of an area. Such measurements are also given in special tables follow-
ing the tables of partial-record stations.

Accuracy of field data and computed results

The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge
relation or, if the control is unstable, the frequency of discharge measurements, and (2) the
accuracy of observations of stage, measurements of discharge, and interpretations of records.

The station description under "REMARKS" states the degree of accuracy of the records.
"Excellent” means that about 95 percent of the daily discharges are within 5 percent; "good",
within 10 percent; and "fair” within 15 percent. "Poor" means that daily discharges have less
than "fair" accuracy.

Figures of daily mean discharge in this repgrt are shown to the nearest hundredfth of a cubic
foot per second for discharges gf less than 1 ft2/s: to tenths between 1.0 and 10 ft2/s; to whole
numbers between 10 and 1,000 ft°/s; and to 3 significant figures above 1,000 ft°/s. The number of
significant figures used is based solely on the magnitude of the figure. The same rounding rules
apply to discharge figures listed for partial-record stations.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff
due to the effects of diversion, consumption, regulation by storage, increase or decrease in evap-
oration 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, for changes in contents of reservoirs, or for other changes incident
to use and control. Evaporation from a reservoir is not included in the adjustments for changes
in reservoir contents, unless it is so stated. Even at those stations where adjustments are made,
large errors in computed runoff may occur if adjustments or losses are large in comparison with
the observed discharge.

Other data available

Information of a more detailed nature than that published for most of the gaging stations such
as observations of water temperatures, discharge measurements, gage-height records, and rating tables
is on file in the district office. Also most gaging-station records are available in computer-usable
form and many statistical analyses have been made.

Information on the availability of unpublished data or statistical analyses may be obtained
from the district office.

Records of discharge collected by agencies other than the Geological Survey

The National Water Data Exchange, Water Resources Division, U.S. Geological Survey, National
Center, Reston, Va. 22092, maintains an index of all discharge measurement sites in the State.
Information on records available at specific sites can be obtained upon request.
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EXPLANATION OF WATER-QUALITY RECORDS

Collection and examination of data

Surface water samples for analyses usually are collected at or near gaging stations. The
quality-of-water records are given immediately following the discharge records at these stations.

The descriptive heading for water-quality records gives the period of record for all water-
quality data; the period of daily record for parameters that are measured on a daily basis (specific
conductance, pH, dissolved oxygen, water temperature, sediment discharge, etc.), extremes for the
period of daily record; extremes for the current year; and general remarks.

For ground-water records, no descriptive statements are given; however, the well number, depth
of well, date of sampling and/or other pertinent data are given in the table containing the chemical
analyses of the ground water.

|
. .
Water analysis (

Most methods for collecting and analyzing water samples are described in the U.S. Geological
Survey Techniques of Water-Resources Investigations listed on a following pa*é.

One sample can define adequately the water quality at a given time if thé 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 sampled through several vertical sections to obtain a representative sample needed for an
accurate mean concentration and for use in calculating load.

Chemical-quality data published in this report are considered to be the most representative
values available 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. In the rare case where an apparent inconsistency exists between a reported
pH value and the relative abundance of carbon dioxide species (carbonate and bicarbonate), the
inconsistency is the result of a slight uptake of carbon dioxide from the air by the sample between
measurement of pH in the field and determination of carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily
maximum, minimum, and mean values for each constituent measured and are based upon hourly punches
beginning at 0100 hours and ending at 2400 hours for the day of record. More detailed records
{(hourly values) may be obtained from the district office.

Water temperature

Water temperatures are measured at most of the water-quality stations. In addition, water
temperatures are taken at time of discharge measurements for water-discharge stations. For stations
where water temperatures are taken manually once or twice daily, the water temperatures are taken
at about the same time each day. Large streams have a small daily temperature change; shallow
streams may have a daily range of several degrees and may follow closely the changes in air
temperature. Some streams may be affected by waste-heat discharges.

At stations where recording instruments are used, either mean temperatdres or maximum and
minimum temperatures for each day are published. !

f

Sediment !

Suspended-sediment concentrations are determined from samples collected by using depth-
intergrating samplers., Samples usually are obtained at several verticals in |the cross section,
or a single sample may be obtained at a fixed point and a coefficient appli to determine the
mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, samples may have
been collected more frequently (twice daily or, in some instances, hourly). The published sediment
discharges for days of rapidly changing flow or concentration were computed by the subdivided day
method (time-discharge weighted average). Therefore, for those days when the published sediment
discharge value differs from the value computed as the product of discharge times mean concentration
times 0,0027, the reader can assume that the sediment discharge for that day was computed by the
subdivided day method. For periods when no samples were collected, daily loads 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.

At other stations, suspended-sediment samples were collected periodically at many verticals in
the stream cross section, Although data collected periodically may represe conditions only at the
time of observations, such data are useful in establishing seasonal relatio between quality and
streamflow in predicting long-term sediment-discharge characteristics of the|stream.

1
E

In addition to the records of the quantities of suspended sediment, records of the periodic
measurements of the particle-size distribution of the suspended sediment and|bed material are
included.
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EXPLANATION OF GROUND-WATER LEVEL RECORDS

Collection of the data

Only ground-water level data from a basic network of observation wells are published herein.
This basic network contains observation wells so located that the most significant data are ob-
tained from the fewest wells in the most important aquifers.

Each well is identified by means of (1) a 15-digit number that is based on latitude and
longitude and (2) a local number that is provided for local needs. See figure 1.

Measurements are made in many types of wells, under varying conditions of access and at
different temperatures, hence, neither the method of measurement nor the equipment can be
standardized. At each observation well, however, the equipment and techniques used are those
that will ensure that measurements at each well are consistent.

Water-level measurements in this report are given in feet with reference to either NGVD of
1929 or land-surface datum (1lsd). NGVD of 1929 is the datum plane on which the national network
of precise levels is based; land-surface datum is a datum plane that is approximately at land
surface at each well. If known, the altitude of the land-surface datum in NGVD of 1929 is given
in the well description. The height of the measuring point (MP) above or below land-surface
datum is given in each well description. Water levels in wells equipped with recording gages are
reported for every fifth day and the end of each month (eom).

Water levels are reported to as many significant figures as can be justified by the local
conditions. For example, in a measurement of a depth to water of several hundred feet, the error
in determining the absolute value of the total depth to water may be a few tenths of a foot, whereas
the error in determining the net change of water level between successive measurements may be only
a hundredth or a few hundredths of a foot. For lesser depths to water the accuracy is greater.
Accordingly, most measurements are reported to a hundredth of a foot, but some are given only to
a tenth of a foot or a larger unit.



18 PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-four manuals by the U.S. Geological Survey have been published to date in the series
on techniques describing procedures for planning and executing §pec1al1zeq work in
water-resources investigations. The material is grouped under major subject .headlngs called
books and is further divided into sections and chapters, For example, Section @ of Book.S
(Applications of Hydraulics) is on surface water. The chapter, the unit gf pgb11ca§ion, is
limited to a narrow field of subject matter. This format permits flexibility in revi on_and
publication as the need arises. The reports listed below are for sale by the U.S. Geplogical
Survey, Branch of Distribution, 1200 South Eads Street, Arlington, VA 22202 (authorized agent of
the Superintendent of Documents, Government Printing Office. Prices are effective October 1978
but are subject to change.

NOTE: When ordering any of these publications, please give the title, book number,chapterfﬁumben
and "U.S. Geological Survey Techniques of Water-Resources Investigations". o

1-D1. Water temperature-influential factore, field meaeurement, and data presentation, by H. H.

itevens Jr., J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter D1. 1975. 65 pages.
1.60.

1-D2. Guidelinee for collection and field analyeis of ground-vater eamplee for eelected
unstable conetituente, by W.W.Wood: USGS--TWRI Book 1, Chapter DZ. 1976. 24 pages.
$0.85

2-D1. Application of eurface geophyeics to ground-water inveetigations, by A. A. R. Zohdy,
G. P: Eagon, and D. R. Mabey: USGS--TWRI Book 2, Chapter D1. 1974. 116 pages. $1.90.

2-El. Application of borehole geophysice to water-resourcee investigatione, by W. S. Keys and
L. M. MacCary: USGS--TWRI Book 2, Chapter El. 1971. 126 pages. $1.75.

3-Al. General field and office proceduree for indirect discharge meaeurements, by M. A. Benson
and Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages. $1.00. |

3-A2. Meaeurement of peak diecharge by the elope-area method, by Tate Dalrymple and M. A.
Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages. §$0.35,

3-A3. Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: %USGS--
TWRI Book 3, Chapter A3. 1968. 60 pages. $0.40.

3-A4. Measurement of peak diecharge at width contractione by indirect methods, by H. F.
Matthai: USGS--TWRI Book 3, Chapter A4. 1967. 44 pages. $1.00. |

3-AS. Meaeurement of peak diecharge at dame by indirect methode, by Harry Hulsing: USGS§--
TWRI Book 3, Chapter AS. 1967. 29 pages. $0.35.

3-A6. General procedure for gaging etreame, by R. W. Carter and Jacob Davidian: USGS--TWRI
Book 3, Chapter A6, 1968, 13 pages. $1.00.

3-A7. Staie meaeuremente at gaging statione, by T. J. Buchanan and W. P. Somers: USGS--TWRI
Book 3, Chapter A7. 1968. 28 pages. $1.40.

3-A8. Diecharge measurements at gaging statione, by T. J. Buchanan and W. P. Somers: USGS--
TWRI Book 3, Chapter A8. 1969. 65 pages. $1.25.

3-All. Meaeurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--
TWRI Book 3, Chapter All. 1969. 22 pages. $1.20.

3-Al2. Fluorometric proceduree for dye tracing, by J. F. Wilson Jr.: USGS--TWRI Book 3,
Chagter Al2. 1968. 31 pages. $0.35. Mot currently available.

3-Bl. Aquifer-test deeign, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book
3, Chapter Bl. 1971. 26 pages. $0.70.

3-B2. Introduction to ground-water hydraulice, a programed text for self-inetruction, by G. D.
Bennett: USGS--TWRI Book 3, Chapter B2 1976. 172 pages. $2.50. !

3-C1. Fluvial sediment concepte, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages.
$2.50.

3-C2, Field methode for measurement of fluvial sediment, by H. P. Guy and V. W. Norman:'\USGS--
TWRI Book 3, Chapter C2, 1970. 59 pages. $2.50. !

3-C3. Computation of fluvial-eediment discharge, by George Porterfield: USGS--TWRI Book,s,
Chapter C3, 1972. 66 pages. $2.10. '

4-Al. Some etatietical toole in hydrology, by H. C. Riggs: USGS--TWRI Book 4 Chapter A } 1968.
39 pages. $1.60. '

4-A2. Frequency curvee, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages.. $1.20

4-B1. gaw-flow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972, 18 pages.

0.65.

4-B2. Storage analyeee for water eupply, by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4,
Chapter B2, 1973. 20 pages. $0.75.

4-B3. Regional analyses of streamflow characteristice, by H. C. Riggs: USGS--TWRI Book 4,
Chapter B3, 1973. 15 pages. $0.65.

4-D1. Computation of rate and volume of etream depletion by welle, by C. T. Jenkins: USGS--
TWRI Book 4, Chapter D1. 1970. 17 pages. $1.10.

S-Al. Methods for collection and analysie of water eamplss for diesolved minerals and gaees,
by Eugene Brown, M. W. Skougstad, and M. J. Fishman: USGS--TWRI Book 5, Chapter Al. 1870.
160 pages. $2.40.

5-A2, Determination of minor elments in water by emission apectrogcopy, by P. R. Barnett and E. C.
Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages. 50.80.

§-A3, Methode for analyeis of organic substancee in water, by D. F. Goerlitz and Eugene [Brown:
USGS--TWRI Book 5, Chapter A3. 1972. 40 pages. $0.90.

S-A4.* Methode for collection and analyeie of aquatic biological and microbiological eampilee,
edited by P.E. Greeson, T.A. Ehlke, G.A. Irwin, B.W. Lium, and K.V. Slack: USGS--TWRI
Book 5, Chapter A4. 1977. 332 pages. §$20.00.

5-A5.* Methods for determination of radioactive eubetances in water and fluvial eediments,
by L.L. Thatcher, V.J., Janzer, and K.W. Edwards: USGS--TWRI Book 5, Chapter AS. 77.
95 pages. $16.00.

5-Cl. Laboratory theory and methods for eediment analysis, by H. P. Guy: USGS--TWRI Book 5,
Chapter Cl, 1969. 58 pages. $2.10.

7-Cl. Finite difference model for aquifer simulation in two dimensions with results of numerical
experimente, by P. C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chap-
ter Cl. 1976. 116 pages. $2.30.

8-Al. Methods of measuring water levele in deep wells, by M, S. Garber and F. C. Koopman:
USGS--TWRI Book 8, Chapter Al. 1968. 23 pages. $0.70.

8-B2. Calibration and maintenance of vertical-axie type current meters, by G. F. Smoot and
C. E. Novak: USGS--TWRI Book 8, Chapter B2, 1968. 15 pages. $1.10.

*These publications are available ONLY from Superintendent of Documents, Government Printing
Office, Washington, D.C. 20402. They are in looseleaf format and are subscription items.
Additional supplements will be issued to subscribers at no extra cost. Checks should be made
payable to Superintendent of Documents. Requester should emphasize to Superintendent of |Documents

that this is a subscription item.
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28 WATER RESOURCES DATA FOR MINNESOTA, 1978
SUMMARY OF FLOOD STAGE AND DISCHARGE

The following table show the record of peak flows at selected sites for floods which occurred during
July 1-18, 1978. The sites are gaging stations, former gaging stations, and orest-stage gage partial-record
stations where new peak discharge for the period of record occurred. Ten indirect discharge measurements were
made to determine peaks of the flood. Other peaks were determined from established rating|tables which are
verified by measurements of peak flows. 7

Table 1.--Peak discharges at selected sites of July 1-18, 1978, floo

Period Maximum flood previously Maximum July 1978
Drainage of known
Station are known Stage Discharge Stage Discparge
number Stream name (mic) floods Date (ft) (ft3/s) Date (ft) (ft3/s)
Cannon River basin ,
05352700 Turtle Creek tributary No. 2 1.26 1960-78 5-31-61 19.79 220 7-17 20.48 211
near Pratt '
|
Zumbro River basin I
e
05372800 South Fork Zumbro River on 155 1969-78 3-10-73 1001.78 6,020 #L 6 1005.97 20,500
. Beltline of Rochester i
05372930 Bear Creek on Beltline at 80.0 1969-78 6-21=-74 1003.39 5,800 ﬁp 6 1007.87 24,900
Rochester |
05372950 Silver Creek at Rochester 17.3 1969-78 6=-21-T4 1015.65 6,580 6 1016.18 9,290
05372990 Cascade Creek at Rochester 37 1969-78 6-21=T4 983.52 2,050 g 6 986.21 *1,000
05373000 South Fork Zumbro River near 304 1855, 3~ 1-65 19.12 19,600 -6 23.36 30,500
Rochester 1908-78
05373350 Zumbro River tributary near 0.16 1962-78 6=-20-T74 12.72 122 7-17 14,07 138
South Troy
05373900 Trout Brook tributary near 0.40 1960-78 5-28-70 13.84 592 7= 1 13.98 759
Goodhue
05374000 Zumbro River at Zumbro Falls 1130 1909-17, 7-22-51 30.80 35,900 T -1 15.53 7,800
1930-78 -7 24,26 20,800
05374400 Long Creek near Potsdam 4,46 1966-78 6=-20-74 26.50 773 7=-17 22.10 574
05374900 Zumbro River at Kellogg 1400 1938-78 T=-22-51 may have T~ 2 12.70 14,400
exceeded 7- 8 13.70 16,800
33,000
Whitewater River basin
05376000 North Fork Whitewater River 101 1939-78 6-21-T4 16.32 16,100 T=1 10.27 4,720
near Elba 7= 5 15.57 12,800
05376500 South Fork Whitewater River 76.8 1939-78 6-21-74 10.84 5,620 T7-1 8.55 3,440
near Altura 7= 5 10.83 5,610
05376800 Whitewater River near Beaver 271 1939-78 6-21=T4 13.00 19,200 T=-1 12.09 10,300
7- 6 12.88 15,400
Garvin Brook basin
05378300 Straight Valley Creek near 5.16 1959-78 7-26-59 17.28 1,200 7-1 17.04 1,110
Rollingstone 7- 5 18.10 1,500
Root River basin '
05383720 Mill Creek near Chatfield 22.4 1962-78 6-21-T4 17.51 7,990 7= 6 17.68 8,580
05383850 South Fork Bear Creek near 14.0  1962-78 3-28-62 21.18 3,730 T=-17 23.18 8,500
Grand Meauow
05384000 Root River near Lanesboro 615 1910-17, 3-29-62 16,11 22,100 -1 10.16 6,700
1940-78 -7 15.41 14,400
-18 13.25 10,900
05384300 Big Springs Creek near 0.14 1959-78 6-20-T4 11.61 256 -1 11.09 56.7
Arendahl
05384400 Pine Creek near Arendahl 28.1 1959-78 6-21-T4 14,85 3,100 -1 15.58 4,150
05384500 Rush Creek near Rushford 129 1942-78 3-26-50 13.54 11,600 -1 11.20 7,930
05385000 Root River near Houston 1270 1907~17, 4-11-52 13.90 37,000 -1 12.20 12,200
1930-78 -8 11.97 11,800
05385500 South Fork Root River near 275 1953-78 6-21-74 13.81 11,000 17-1 13.79 11,000
Houston -6 13.62 10,200
Iowa River basin
05457000 Cedar River near Austin 425 1909-14,  3-29-62 17.18 9,530 1= 7 18.06 10,100
194478 7-17 20.35 12,400
05457080 Rose Creek tributary near 1.17 1962-78 T~ 9-65 10.31 201 T-17 11.82 1,090

Dexter |
|
|

* Peak diicharge estimated based on current-meter measurement (affected by backwater from South Fork Zumbro
River.




UPPER MISSISSIPPI RIVER BASIN 29
MISSISSIPPI RIVER MAIN STEM
05201000 WINNIBIGOSHISH LAKE NEAR DEER RIVER, MN

LOCATION.--Lat 47%25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., Itasea County, Hydrologlc Unit 07010101,
at dam on Mississippl River, 1 ml (1.6 km) northwest of Little Winnibigoshish Lake, 14 mi (23 km) northwest
of town of Deer River, and at mile 1,248 (2,008 xm) upstream from Ohio River.

DRAINAGE AREA.--1,442 m12 (3,735 km?).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP
1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956.

REVISED RECORDS.--WSP 1308: 1905(M).

GAGE.--Water-stage recorder. Datum of gage 1s National Geodetlc Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to July 8, 1949, nonrecording gage at same site, and July 9, 1949, to July 10, 1973,
water-stage recorder at same slte and at datum of 1,288.94 ft.

REMARKS.--Reservolr 1s formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete
and timber dam, completed in 1884; storage began in 1884. Capaclity between elegations 1,294,94 £t (394,70 m)
ang 1,383.14 ft (397.20 m) (maximum allowable range) 1s 654,000 acre-ft (806 hm>) of whieh 416,270 acre-ft
{513 hm>) is controlled storage between elevations 1,294.94 ft (394.70 m) and 1,300.94 £t (396.53 m) (normal
operating range). Contents shown herein are contents above elevation 1,288.94 ft (392.87 m). Water is used
to benefit navigation on Mississippl River below Minneapolis. -~

COOPERATION.--Records-furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 996,500 acre-ft (1,230 hm3) July 30, 1905, elevation,
1,303.39 £t (397.273 m); minimum observed, 33,680 acre-ft (41.5 hm>) below zero of capacity table Oct. 20,
1931, elevation, 1,288.25 ft (392.659 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 552,200 acre-ft (681 hm3) Sept. 15, elevation, 1,298.74 ft
(395.856 m); minimum, 421,600 acre-ft (520 m) Mar. 18, elevation, 1,296.74 £t (395.246 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)
SePte 30 cocerterecreteccncsoassrsosassnosessossnonsssnnsen 1297.89 496100

OCte 31 tviecnonsneesecsosasnssosanssscssasnsssaassnsnnanse 1298.07 508000 +11900
NOVe 30 tovenviroceesncaencesssresssansessossnnnssosonsas 1298.12 511300 +3300
DEC. 31 tevvernsvcecrosstvesesssocsossrescncsenveonsenrennssns 1297.84 bg92800 -18500
CAL YR 1977 tevveevneanasonsanonsonnnocssnnsnsnasasancns +68800
JaNe 3] ceetiessenvocantascsasseansasssacaasoascassasnnanasn 1297. 44 466600 -26200
FEbe 28 tvtenevrosroansncosnrssaseasnsscssaesssoonsnsansa 1296.94 433800 -32800
MBre 31 cececsocneaccnssonssassvocsancassconsosnsssnsssas 1296.90 431300 -2500
1297.67 481700 +50400
1298.45 533100 +51400
1298.19 515900 -17200
1298.53 538300 +22400
1298.57 541000 +2700
1298.54 539000 -2000

WIR YR 1978 tevivucneenvoanonnsosanssoassnsoasassnnasnns +42900



30 MISSISSIPPI RIVER MAIN STEM
05201500 MISSISSIPPI RIVER AT WINNIBIGOSHISH DAM NEAR DEER RIVER, MN

LOCATION.--Lat 47°925'42", long 94°03'00", in SW 1/4 sec.25, T.146 N., R.27 W., Itasca County, Hydrologic Unit
07010101, at dam 1 mi (2 km) northwest of Little Winnibigoshish Lake, 14 mi (23 km) northwest of town of
Deer River, and at mile 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 m12 (3,735 km2). !

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some perilods, publiéqed in WSP 1308.
GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gage |3 National Geodet
Vertical Datum of 1929 (levels by Corps of Engineers). Prior to June 30, 13973, gages at e sites with
datum at 1,289.47 ft (393.03 m) adjustment of 1912. Prior to July 8, 1949, nonrecording headwater gage at

same site and datum in use.

REMARKS.--Daily discharge 1is computed on the basis of modified weir formula and corrected tol%onfcrm with

discharge measurements, the head being determined from readings of headwater and tailwater 'gages. Flow
completely regulated by Winnibigoshish Lake (station 05201000). .

‘COOPERATION.--Daily discharge computed by Corps of Engineers; records reviewed by Geological Survey.
AVERAGE DISCHARGE (unadjusted).--94 years, 513 £t3/s (14.53 m3/s), 4.83 in/yr (123 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 4,370 ft3/s (124 m3/s) Aug. 6, 1905; no flow at times
in several years.

EXTREMES PQR CURRENT YEAR.--Maximum daily discharge, 1,120 £¢3/s (31.7 w3/s) Nov. 22; minimum daily 100 £t3/s
(2.83 m3/s) Mar. 22-31, Apr. 4-6. b
|

DISCHARGE, IN CUBIC FEET PLR SECOND, WATER YEAR UCTOBER 1977 TO SEPTEMBER 978
MEAN VALUES K

ic

oAY uct NGV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 253 795 1100 1100 1100 1000 101 101 496 b2 1020 428
2 253 795 1100 1100 1100 906 101 101 304 960 1020 429
3 255 796 1100 1100 1100 906 101 101 496 962 1020 429
4q 408 795 1100 1100 1100 794 100 101 497 962 1020 429
5 408 902 1100 1100 1100 796 100 101 a96 960 1020 429
6 408 901 1100 1100 1100 796 100 101 628 961 1020 604
7 407 899 1100 1100 1100 796 101 101 693 961 1020 700
8 407 897 1100 1100 1100 679 101 101 891 962 1020 794
9 406 902 1100 1100 1100 679 101 102 889 962 1020 .11
10 408 902 1100 1100 1100 679 101 102 975 962 1010 888
11 408 902 live Q100 1100 585 101 102 974 962 1010 885
12 408 901 1100 1100 1100 586 101 102 973 873 823 1020
13 406 901 1100 1100 1100 586 101 102 971 819 820 1020
14 408 901 1100 1100 1100 500 101 102 968 819 826 1020
15 408 901 1100 1100 1100 501 101 102 968 Tu? ‘707 1020
16 408 901 1100 1100 1100 404 101 102 968 748 710 1020
17 408 901 1110 1100 1100 405 101 102 970 1750 710 1020
18 599 902 1110 1100 1100 298 101 102 970 750 713 1020
19 597 899 1110 1100 1100 299 101 103 968 ‘751 712 1020
20 596 899 1110 1100 1100 299 101 102 966 750 713 1020
21 596 902 1110 1100 1090 199 101 102 966 751 714 1020
22 596 1120 1110 1100 1090 100 101 102 967 752 713 1020
23 596 1110 1110 1100 1090 100 101 229 963 752 710 1020
24 596 1110 1110 1100 1090 100 101 305 965 752 519 1020
25 596 1110 t1to 1100 1090 100 101 305 965 850 521 1020
26 799 1110 1110 1100 1090 100 101 305 963 853 424 1020
27 798 1100 1100 1100 1090 100 101 305 963 1020 425 1020
28 796 1100 1100 1100 1090 100 101 306 965 1020 428 1020
29 796 1100 1100 1100 ... 100 101 306 963 1020 430 1020
30 795 1100 1100 1100 . 100 101 307 962 1420 429 1020
31 795 e 1100 1100 .- 100 ——- 486 o= *jeo 429 .-
TOTAL 16018 28454 34200 34100 30720 13693 3027 5091 25703 271393 23681 26283
MEAN 517 948 1103 1100 1097 442 101 164 857 484 764 876
MAX 799 1120 1110 1100 1100 1000 101 486 975 gzo 1020 1020
MIN 1253 795 1100 1100 1090 100 100 101 304 47 4y 428
CFSM .36 .66 .77 .76 .76 .31 .07 .11 «59 461 «53 .61
IN. L4 .73 .88 .88 79 .35 .08 W13 NY3 471 .61 .68

CAL YR 1977 TOTAL 107822 MEAN 295 MAX 1120 MIN 10S CFsSm ,21 IN 2,78 i
WIR YR 1978 TUTAL 208363 MEAN 735 MAX  11ev MIN 100 CFSM .51 IN 6.92 .



LEECH LAKE RIVER BASIN 31
05206000 LEECH LAKE AT FEDERAL DAM, MN

LOCATION.--Lat 47°12'23", long 94°18'31", in lot 2, sec.ll, T.143 N., R.29 W., Cass County, Hydrologilc Unit
07010102, =2t head of Leech Lake River on Waboose Bay, 5 mi (8 km) southwest of town of Federal Dam.

DRAINAGE AREA.--1,163 m12 (3,012 km2).

PERIOD OF RECORD.--April 1884 to current year. Monthend contents only for some periods, published in WSP 1308.
Prior to October 1956, published as "Leech Lake Reservoir."

GAGE.--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to Dec. 31, 1884, nonrecording gage 0.5 mi (0.8 km) north of outlet to Leech Lake River at
datum 98.47 ft (30.01 m) higher. Dec. 31, 1884, to May 24, 1931, nonrecording gage 0.5 mi (0.8 m) north of
outlet to Leech Lake River and May 25, 1931, to July 10, 1973, water-stage recorder at same site and at datum
92.70 £t (28.25 m) higher.

REMARKS.--Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete and timber
dam; storage began in 1884; original timber structure completed in 1884, replaced by present dam in 1902.
Capacity between elevat%on 1,292.70 £t (394.015 m) and 1,2%7.94 £t (395.612 m) (maximum allowable range) is
-689,780 acre-ft (850 hm®) of which 356,570 acre-ft (440 hm>) is controlled storage between elevations 1,292.70
£t (394.015 m) and 1,295.70 £t (394.929 m) (normal operating range). Contents shown herein are contents above
elevaticn 1,292.20 ft (393.863 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 7%“,300 acre-ft (905 hm3) June 30, 1916, elevation,
%,297.88 £t (395.594 m); minimum, 51,380 acre-ft (63.4 hm3) Dec. 8, 24, 1976, elevation, 1,292.69 ft
394,012 m). .

EXTREMES FOR CURRENT YEAR.--Maximum contents, 395,000 acre-ft (487 hm3) Sept. 15, elevation, 1,295.58 ft
(394.893 m); minimum, 153,900 acre-ft (190 hm>) Feb. 23-25, Mar. 5-11, elevation, 1,293.63 ft (394.298 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1977 to SEPTEMBER 1978

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Sept. 30 ..... e et eeetettonaesesatasseeeta s esrenanane 1293.71 162700
OCt. Bl teuieeneioreuonesssoennosssansssasonsnscassonenss 1294.00 198200 +35500
NOVe 30 tuieeiuiesenstoneesessonoasnosssosoasossesosnssonans 1294.12 212800 +14600
DECe 3l titiiieaticanssatassosscaosnsecstasesnsarssnnnnns 1294.04 203100 -9700

CAL YR 1977 tevueeenaetoonssonosoasenssssonscsannanannns +145180
I ¢ T 3 U 1293.83 177400 -25700
FebDi 28 tiiieiiiiintotosearocaesasnasesttoastasoansansans 1293.65 156100 -21300
R B 1293.72 164000 +7900
APre 30 Liiiiiieiiiieninanas ceecnerenee cesaenae 1294.44 251900 +87900
May 31 ittt teertseesaneas [P 1294.89 307700 +55800
JUNE 30 v eureerrenneereninsonsoonstestoressosrsrennnrsonse 1295.11 335500 +27800
JULY 31 teeteiiiniesioneanoiansnsocasonctsacnssaseosannana 1295.13 338100 +2600
Aug. 31 .......... e ee i icaeeseeta ettty 1295.27 355800 +17000
SePts 30 tiitinnett et et iedeatt ot osatesncsoarrtsatassans 1295.42 374700 +18900

WIR YR 1078 tiiitinnetonenroosasensssoanssossonnnsnnnns +212000



32 LEECH LAKE RIVER BASIN
05206500 LEECH LAKE RIVER AT FEDERAL DAM, MN

LOCATION.~-Lat 47°14'45", long 94°13'12", in sec.29, T.144 N., R.28 W., Cass County, Hydrologic Unit 07010102,
on right bank at dam on Leech Lake River at town of PFederal Dam, 2 mi (3 km) downstream from natural outlet
of Leech Lake.

DRAINAGE AREA.--1,163 mi? (3,012 km?). !

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tallwater gage. Datum of gage 1s National Geodetic
Vertical Datum of 1929 (levels by Corps of Engineers). Prior to June 30, 1973, gages (nonrecording headwater
gage prior to July 3, 1948) at same sites with datum at 1,293.23 ft (394.18 m) adjustment of 1912. May 27 to
Nov. 30, 1929, nonrecording gage at site 600 £t (183 m) downstream at different datum.

REMARKS.--Discharge computed on basis of modified weir formula, the head being obtained from readings on tail-
water gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake
(station 05206000).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; discharge measurements made and
records reviewed by Geological Survey. ‘r i

AVERAGE DISCHARGE (unadjusted).--94 years, 357 £t3/s (10.11 m3/s), 4.17 in/yr (106 n/yr).J |

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 2,520 ft3/s (71.4 m3/s) June T, 1957 (result of dam
failure); no flow at times.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 1,220 £t3/8 (34.6 m3/8) Sept. 30; minimum daily, 100 £t3/s
(2.83 m3/8) Oct. 1, &, 7. '

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocry NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 100 368 740 740 720 418 104 108 109 509 704 310
2 102 360 740 740 740 a18 104 108 109 518 704 . 310
3 102 360 740 740 740 a18 104 108 117 518 704 310
] 100 360 740 740 740 a18 104 108 117 690 704 312
5 106 360 740 740 720 a18 106 108 109 6R0 704 312
6 102 353 700 740 740 a18 106 108 330 708 688 481
7 100 360. 700 740 740 a18 108 108 295 840 704 610
8 102 450 720 740 740 306 108 108 330 840 704 693
9 106 a60 650 640 760 306 108 111 305 840 704 80S

10 106 a70 680 640 760 306 110 111 308 820 688 798
11 106 a70 700 600 760 306 110 116 320 820 704 80S

12 106 a70 700 700 760 306 110 111 320 612 704 1050
13 106 a70 700 720 760 306 112 111 305 612 704 1070
14 106 a70 680 740 760 197 112 111 305 612 704 1070
15 106 a70 720 740 760 196 112 111 305 al1e 704 1070
16 106 a70 680 720 760 196 112 111 345 a12 704 1070
17 106 a70 700 740 656 196 112 111 345 a12 704 1080
18 200 a70 740 740 656 196 112 11 345 aj2 704 1070
19 204 594 760 740 656 196 118 111 345 a12 820 1070
20 200 594 760 740 656 196 118 111 345 412 820 1070
21 200 607 740 740 656 196 118 111 345 431 820 1070
22 200 665 740 740 sas 196 118 111 330 421 704 1070
23 200 647 740 740 S37 104 118 116 320 412 704 1070
24 200 630 740 740 525 102 122 111 330 a3y 477 1070
25 200 125 740 760 538 102 103 111 330 0 518 1070
26 360 500 680 720 S2% 102 103 121 345 0 310 1070
27 360 512 680 600 S2s 102 108 116 s02 S 310 1070
28 153 525 720 580 525 102 108 116 502 L] 310 1070
29 353 740 740 620 e—= 102 103 116 a76 720 310 1070
30 153 720 740 620 .—— 102 108 129 a7e6 704 310 1220
3t 360 ——— 740 700 —— 102 —— 320 ——— L] 310 ==
|

TOTAL 5511 14520 22290 21940 18940 7447 3299 3679 9362 18390 19363 26216

MEAN 178 484 719 708 676 240 110 119 312 593 625 874

MAX 360 740 760 760 760 418 122 320 s02 840 820 1220

MIN 100 125 650 580 525 102 103 108 109 a12 310 310

CFSM .15 .42 .62 .61 +58 .21 .10 .10 .27 51 s-1] «75

IN. .18 +a6 71 70 .61 .24 .11 .12 «30 159 .62 -1

CAL YR 1977 TOTAL 68791 MEAN 188  MmaX 760 MIN 88 CFSM .16 IN 2,20
WIR YR 1978 TOTAL 170957 MEAN 468 MaX 1220 MIN 100 CFSM .40 IN S.47




MISSISSIPPI RIVER MAIN STEM

05210500 POKEGAMA LAKE NEAR GRAND RAPIDS, MN

LOCATION.--Lat 47°10'00", long 93°33'20", in NW 1/4 sec.17, T.54 N., R.25 W., Itasca County, Hydrologilc Unit
07010101, at narrows on U.S. Highway 169, 4 mi (6 km) south of Grand Raplds and at mile 1,184 (1,905 km)

up
DRAIN

PERIO
WS

REVIS

GAGE.
En

stream from Ohio River.

AGE AREA.--3,265 mi2 (8,456 km2).

D OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in
P 1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to September 1956.

ED RECORDS.--WSP 1914: 1897(M).
--Water-stage recorder.
gineers).

Datum of gage 1s Natlional Geodetic Vertical Datum of 1929 (levels by Corps of
Prior to May 30, 1949, nonrecording gage at Pooles Arm of Pokegama Lake 5 mi (8 km) northwest

and May 31, 1949 to July 12, 1973, water-stage recorder at same site and at datum 64.42 ft (19.64 m) higher.

REMARKS.--Reservoir 1s formed by Pokegama Lake and several other natural lakes controlled by concrete dam;

storage began in 1884; original timber dam completed in 1884, replaced by present structure in 1888-89.

pacity between elevatiog 1,270.42 £t (387.224 m) and 1,276.42 £t (389.053 m) (maximum allowable range)
)

Ca
is

co
Ri

COOPE.

81,720 acre-ft (101 hm

ntents above elevation 1,268.92 ft (386.767 m).
ver below Minneapolis.

RATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 121,403)

(3

va

EXTREMES FOR CURRENT YEAR.--Maximum contents, 80

(3

89.510 m); minimum observed, 4,520 acre-ft (5.57 hm
tion, 1,268.54 ft (386.651 m).

of which 53,150 acre-ft (65.5 m) 1s controlled storage between elevations
1,270.42 £t (387.224 m) and 1,274.42 £t (388.443 m) (normal operating range). Contents shown hereln are

Water 1s used to benefit navigation on Mississippil

acre-ft (150 hm3) May 8, 1897, elevation, 1,277.92 ft
below zero of capacity table Sept.

30, 1934, ele-

70 acre-ft (99.8 hm3) Aug. 30, elevation, 1,275.09 ft

9
88.647 m); minimum, 40,560 acre-ft (50.0 hm3) Mar. 2-9, elevation, 1,272.17 ft (387.757 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Date

L T R T
3l teeterceetsenrcvsnsarsreresnssasrrtsesseneronraan
30 seeescacarensrcvesscrsonseasrsncesssseranstenasan

P
YR 1977 covvecenescacssrncasonarssssssssnnnsnsssssoon

I R T R R T R R S

L T R L R R T

B P
S Y

30 cetetiiiittreicartotecsarasosraanersorsaansnennne

YR 1978 ucnrenneenrensncessncancasonracsscnsosnnonns

Elevation

(feet)

1273.53
1272.58
1272.02
1272.48

1272.41
1272.19
1272.26
1273.25
1273.63
1273.53
1273.30
1275.07
1273.85

Contents

(acre-feet)

1l58700
45930
38600
in620

43700
40820
41740
54830
60120
58700
55500
80690
63260

Change in contents
(acre-feet)

figure published in the 1977 report was in error; the correct figure is 58,700 acre-feet.

33



34 MISSISSIPPI RIVER MAIN STEM
05211000 MISSISSIPPI RIVER AT GRAND RAPIDS, MN
LOCATION.-=Lat 47°13'56", long 93°31'48", in SW 1/4 NW 1/4 seo.21, T.55 N., R.25 W., Itasca County, Hydrologic
Unit 07010103, on left bank, in super-calendar room of Blandin Paper Mill in Grand Rapids, 400 ft (122 m
downstream from Blandin Dam, 400 ft (122 m) upstream from bridge on U.S. Highway 169, 2.5 mi (4.0 km) upstream
from Prairie River, and at mile 1,182 (1,902 km) upstream from Ohio River.

DRAINAGE AREA.--3,370 mi? (8,730 km?), approximately.

|
PERIOD OF RECORD.--October 1883 to ourrent year. Monthly discharge only for some periods, puntlﬁ.ahed in WSP 1308.

Published as "at Pokegama Dam near Grand Rapids" 1942-434,

hl Datum of 1929.

'

(Btation 05206000),
Backwater from

GAGE.-~-Water-stage recorder. Datum of gage is 1,242.03 ft (378.571 m) National Geodetic VortiF
See WSP 1914 for history of changes prior to Jan. 17, 1951,

REMARKS.-=-Records fair. Flow regulated by Winnibigoshish Lake (station 05201000), Leeoh Lake
Pokegama Lake (station 05210500) and occasionally at low flow by powerplant at Blandin Dam.
Prairie River occurs at times in most years.

AVERAGE DISCHARGE.--95 years, 1,161 £t3/s (32.88 mn3/s).

EXTREMES FOR PERIOD OF RECORD.-~Maximum discharge, 12,500 re3/s (354 n3/a) Sept. 3, 1948, gage height,_15.2 ft
(h.6333n) from floodmark, caused b§ dam railgre at gage, from rating curve extended above 4,500 rt3/s
(127 m /55; maximum daily, 5,250 ft7/s (149 m>/s) Sept. 5, 8, 1905; no flow at times in several years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,600 rt3/s (102 m3/s) Sept. 1, gage height, 9.04 ft (2.755.m);
maximum_gage height, 9.73 ft (2.966 m) July 4 (baokwater from Prairie Rivgr); nininu! discharge, 287 ft3/s
(8.13 m3/8) May 27, gage height, 3.29 ft (1.003 m); minimum daily, 407 ft3/s (11.5 m3/s) May 27.

[

E

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEMBER l}"ﬂ
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN AUG SEP
1 1080 1640 1700 2000 2100 2000 1000 1150 523 lﬂog 2240 3550
2 1060 1640 1700 2000 2100 2000 1000 1100 496 200 2270 3460
3 1070 1620 1700 2000 2100 2000 1000 890 757 2290 2220 3300
4 1070 1610 1700 2000 2100 2000 1050 680 1130 2640 2220 . 3220
5 1080 1630 1700 2000 2100 2000 1050 S80 1110 2000 2170 3090
6 1030 1640 1700 2000 2050 2000 1050 s8¢0 1650 2500 2210 3030
7 1060 1590 1700 2000 2050 2000 1100 610 1790 2610 2230 2900
8 1090 1600 1700 2000 2050 2000 1200 675 1750 2530 2270 20880
9 1060 1600 1700 1900 2050 2000 1300 630 1810 2620 2170 2690
10 1050 1600 1700 1900 2050 2090 1300 815 1740 2570 1920 2740
11 1130 1600 1750 1900 2000 2070 2000 944 1670 2510 1860 2620
12 1200 2100 1800 1900 2000 2010 2000 900 1430 2430 1720 2530
13 1200 2100 1600 1900 2000 2010 2000 890 1140 2410 1750 2700
14 1320 2050 1800 1930 2000 2010 2000 885 1160 23640 1780 2240
15 1240 2000 1850 1950 2000 2000 2000 775 1200 22480 1810 2330
16 1230 2000 1850 1970 2000 1960 2000 690 1360 2330 2170 2290
17 1420 2000 1850 1990 2000 1570 1950 550 1610 2340 2410 2370
18 1450 2000 1850 2000 2000 1020 1950 532 1500 2380 2480 2530
19 1530 2000 1900 2000 2000 718 1950 500 1550 2440 2610 2760

20 1520 2000 1900 2000 2000 497 1990 53 - 1570 2450 2480 2960
21 1530 2000 1900 2000 2000 576 1920 451 1540 2190 2390 2910
22 1470 1800 1900 2050 2000 748 1640 S10 1540 2860 2370 2940
23 1420 1700 1900 2050 2000 1210 1620 442 1540 2380 2400 2960
24 1410 1650 1900 2050 2000 1890 1490 ase 1520 2390 1860 2920
25 1530 1650 1900 2050 2000 1860 1130 a1l 1500 2520 1750 28B0
26 1710 1650 1900 2000 2000 1810 1120 456 1500 2580 1540 2910
27 1700 1650 1900 1970 2000 1630 1094 q07 1500 2440 1590 2900
28 1660 1700 2000 2100 2000 1600 1150 460 1500 2390 1660 2900
29 1630 1700 2000 2100 badd 1200 1210 546 1500 2390 1850 2900
30 1580 1700 2000 2100 i 1000 1090 928 1500 2400 2740 2900
31 1650 Lo 2000 2100 Rk 1000 vew 966 - 2*50 3440 m——

TOVAL 41180 53220 56650 61910 56750 50476 44350 20945 42086 748%0 66580 05310

MEAN 1328 1774 1827 1997 2027 1628 1478 676 1403 2416 2148 2844

MAX 1710 2100 2000 2100 2100 2090 2000 1150 1810 2890 3440 3550

MIN 1030 1590 1700 1900 2000 497 1000 4oy7 496 1700 1540 2240

CAL YR 1977 TOTAL 235492 MEAN 645  MAX 2100 MIN 137 }
WIR YR 1978 TOTAL 654347 MEAN 1793  MAX 3550 MIN 407 -

NOTE.-=No gage-height record Nov. 8 to Dec. 15.



PRAIRIE RIVER BASIN 35
05212700 PRAIRIE RIVER NEAR TACONITE, MN
LOCATION,--Lat 47923'20", long 93922'50", in NW 1/4 SW 1/4 sec.27, T.57 N., R.24 W., Itasca County, Hydrologic
Unit 07010103, on left bank 125 ft (38 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from outlet
of Lawrence Lake and 5 mi (8 km) north of Taconite.
DRAINAGE AREA.--360 niZ (932 km?), approximately.
PERIOD OF RECORD.-~-April 1967 to current year.

GAGE.--Water-stage reoorder. Datum of gage is 1,294.81 ft (394.66 m) National Geodetic Vertical Datum of 1929.
Prior to Aug. 31, 1967, nonrecording gage at site 125 ft (38 m) downstream at same datum.

REMARKS.~-~Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--11 years, 232 ft3/s (6.570 m3/3), 8.75 in/yr (222 mm/yr).
EXTREMES FOR PERIOD OF RECORD3--Hax1mum gischarge, 3,250 rt3/s (92.0 m3/s) Apr. 17, 1969, gage height, 11,81 ft

(3.600 m); minimum, 7.0 ft3/s (0.20 m?/s8) Oct. 5, 1970; minimum gage height, 1.34 ft (0.408 m) Nov. 7, 1976,
result of freeze up.

EXTREMES FOR CURRENT YE R.--Haxlmug discharge, 1,050 £t3/s (29.7 m3/s) June 5, gage height, 8.10 ft (2.469 m);
minimum daily, 63 ft°/s (1.78 m?/s) Feb. 26 to Mar. 1; minimum gage height, 2.59 ft (0.789 m) Mar. 30.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 525 258 349 165 717 63 100 Si18 780 156 537 324

2 531 250 330 160 76 64 120 435 862 251 498 300

3 527 246 310 155 75 64 150 452 931 316 455 282

4 515 240 300 15¢ 74 64 180 421 1000 297 41B 263

5 491 232 290 145 72 64 220 394 1040 291 386 241

6 a65s 225 275 140 71 65 302 361 1030 290 354 225

7 461 216 265 135 70 65 424 333 1010 304 321 211

8 455 210 260 130 69 65 488 324 956 324 297 200

9 444 275 245 125 68 65 556 322 89S 370 272 192
10 458 373 235 120 67 6% 619 315 831 397 242 189
1t a790 398 225 118 67 65 689 320 763 404 227 200
12 486 422 220 114 66 65 752 325 691 4le 212 223
13 502 453 210 110 66 65 802 326 623 450 196 245
14 509 480 200 108 66 65 830 325 570 467 184 277
15 513 500 190 106 66 65 840 318 520 477 180 325
16 S13 520 185 103 65 65 845 306 479 506 187 360
17 S11 525 185 - 100 65 65 840 288 436 523 188 374
18 491 506 185 98 65 65 828 267 392 S48 202 400
19 a70 479 190 96 65 65 a18 249 347 S72 208 413
20 473 468 190 94 65 66 804 245 317 613 213 416
3} 453 465 190 92 65 66 786 234 286 657 213 413
22 424 468 190 0 65 67 768 233 252 707 213 403
23 397 450 190 89 64 67 751 232 232 758 251 387
24 370 438 190 87 64 68 735 232 213 795 2717 373
25 344 445 190 86 64 68 711 231 198 820 297 349
26 324 449 190 84 63 69 685 230 192 808 324 3130
27 304 430 190 82 63 70 654 231 184 778 348 304
28 284 410 185 a1 63 70 622 250 175 728 367 280
29 270 390 180 &0 —— 71 586 300 167 679 370 260
30 256 376 175 80 —— 75 552 400 157 637 361 242
31 256 —— 170 78 - as — 600 —— 588 343 Lt
TOTAL 13492 11588 6879 3401 1886 2071 1R057 10067 16529 15927 9141 9005
MEAN 435 386 222 110 67.4 66,8 602 325 551 S14 295 300
MAX 531 S25 349 165 77 as 845 600 10490 820 537 416
MIN 256 210 170 78 63 63 100 230 157 156 180 189
CFSM 1.21 1.07 .62 «31 .19 .19 1.67 «90 1.53 1.43 .82 .83
N, 1.39 1.20 .71 «35 .19 .21 1.87 1.04 1.71 1,65 .94 «93

CAL YR.1977 TOTAL 63233 MEAN 173 MAX 693 MIN 18 CFSM .48 IN 6,53
WTR YR 1978 TOTAL 118043 MEAN 323 MAX 1040 MIN 63 CFS¥ .90 In 12,20



36 SWAN RIVER BASIN
05216860 SWAN RIVER NEAR CALUMET, MN

LOCATION.--Lat 47°17'20", long 93°13'54", in NW 1/4 SW 1/4 sec.35, T.56 N., R.23 W., Itasca County, Hydrologic
Unit 07010103, on left bank 1.0 mi (1.6 km) downstream from Snowball Creek, 2.1 mi (3.4 km) downstream from
bridge on U.S. Highway 65 at outlet of Swan Lake and 3.1 mi (5.0 km) southeast of Calumet.

DRAINAGE AREA.~-114 m12 (295 km2).

PERIOD OF RECORD.--January 1964 tc current year.

GAGE.--Water-stage reoorder. Datum of gage is 1,331.19 ft (405.747 m) National Geodetic Vertical Datum of 1929.
Prior to June 5, 1964, reference point at present site and datum.

REMARKS.-~Records fair. Natural flow of stream affected by continually changing ircn~-mining aotivities that
include diversions for iron-ore processing, storage in tailing ponds and Swan Lake, and mine pit dewatering.

AVERAGE DISCHARGE.~--14 years, 66.6 ft3/s (1.886 m3/s). ‘

!
EXTREMES FOR PERIOD OF RECORD.--Maximum‘digcharse, 773 £t3/8 (21.9 n3/s) Apr. 15, 1969, gag?*height, 5.83 ft
(1.777 m); minimum, 0.38 ft3/s (0.011 m>/s) Oct. 14, 1976, gage height, U4.16 ft (1.268 m),

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 210 £t3/s (5.95 n3/9) Apr. 13, gage height,iE£19 ft (1.582 m);
maximum gage height, 5.23 ft (1.594 m) June 2, 3, 4; minimum discharge, 16 ft-/s (0.45 s) Mar. 11, 12,
gage height, 4.51 ft (1.375 m). }[

|

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 168 76 125 83 3t 18 70 98 189 73 73 91

2 154 76 124 77 31 18 84 a7 203 69 73 87

3 141 74 119 73 29 18 98 82 204 66 70 84

4 126 76 113 68 29 18 106 80 194 65 65 79

S 118 73 113 64 29 18 113 76 179 67 S9 76

!

6 115 73 106 66 28 18 124 68 168 70 58 73

7 122 73 106 61 26 18 151 65 175 74 S0 73

8 121 77 105 57 26 18 174 67 165 78 43 68

9 124 99 105 54 26 18 189 72 157 84 a3 62
10 126 119 106 53 22 18 200 78 137 . 89 38 61
11 137 136 106 sS4 22 18 194 78 110 ' 94 34 70
12 146 145 102 s2 22 16 200 83 107 100 31 81
13 144 142 103 49 22 20 200 a1 106 I'1oe 26 73
14 138 142 102 a6 22 22 200 79 106 ‘106 31 75
15 129 138 98 45 20 22 194 76 99 106 34 79
16 121 138 98 as 20 22 184 70 91 106 34 81
17 119 145 106 43 20 22 174 67 81 102 36 81
18 114 143 115 a3 20 22 169 63 77 102 38 84
19 110 139 120 a1 20 22 160 61 72 124 a1 81
20 106 132 127 38 20 22 154 57 70 133 42 81
21 102 127 133 38 18 22 146 5S4 68 133 47 79
22 100 125 137 38 20 22 141 50 64 . 124 54 79
23 97 124 133 39 18 22 138 4s 60 122 64 73
24 93 126 128 36 20 22 130 a3 58 120 76 70
25 89 130 122 36 20 22 117 43 55 117 81 67

|

26 8s 130 116 36 20 22 113 at 53 113 84 62
a7 82 130 110 34 20 26 109 a0 S1 106 87 59
28 80 127 105 34 20 31 109 ai 49 98 98 57
29 79 125 99 34 —— 36 110 73 48 91 101 54
10 78 124 92 32 - 45 102 118 68 81 102 S2
31 77 ——- 85 31 ——— 57 ——- 160 o= 76 98 -——
TOTAL 3541 3484 3459 1500 bat 715 4353 2196 3264 2995 1811 2192
MEAN 114 116 112 48.4 22.9 23.1 145 70.8 109 96,6 58.4 73.1
MAX 168 145 137 83 31 57 200 160 204 133 102 91
MIN 7 73 85 31 18 16 70 a0 48 65 26 52

CAL YR 1977 TOTAL 21053.3 MEAN 57,7 MAX 186 MIN 2.9
WTR YR 1978 TOTAL 30151,0 MEAN 82,6 MAX 204 MIN 16




SANDY RIVER BASIN 37
05218500 SANDY LAKE AT LIBBY, MN

LOCATION.--Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit 07010103,
on dam on Sandy River at Libby, 1.2 mi (1.9 km) upstream from mouth, and 14 mi (23 m) north of McGregor.

DRAINAGE AREA.--421 m12 (1,090 km?).

PERIOD OF RECORD.--July to December 1893, October to December 189/, July 1895 to current year. Monthend contents
only for some periods, published in WSP 1308. Published as Sandy Lake Reservoir at Libby October 1941 to
September 1956.

GAGE.--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to Sept. 23, 1949, nonrecording gage and Sept. 24, 1949, to Nov. 28, 1962, water-stage
recorder at site 1 mi (1.6 km) upstream at datum 1,207.71 £t (368.110 m) adjustment of 1912. Nov. 29, 1962,
to June 30, 1973, water-stage recorder at present site at datum 1,207.71 ft (368.110 m) adjustment of 1912.

REMARKS.-~-Lake is formed by concrete dam which controls Sandy, Flowage, Snake, and Aitkin Lakes. Storage began
in 1893; original timber crib dam completed in 1895, replaced by present structure in 1911. Capacity betwegn
elevation 1,214.31 £t (370.122 m% and 1,221.31 £t (372.255 m) (top of structure) 1s 73,330 acre-ft (90.4 hm?),
of which 37,550 acre-ft (46.3 hm?) is controlled storage between elevations 1,214.31 ft (370.122 m) and
1,218.31 £t (371.341 m) (normal operating range). Contents shown herein are contents above elevation
1,209.03 £t (368.512 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.-~Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.~--Maximum contents, 167,20Q acre-ft (206 hm3) May 19, 1950, elevation, 1,224.82 ft
(373.325 m); minimum observed, 5,950 acre-ft (7.34 hm®) below zero of capacity table Jan. 20, 1921, elevation,
1,207.96 £t (368.186 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents 73,Q70 acre-ft (90.1 hm3) Aug. 28, 29, elevation, 1,218.36 rt
(371.356 m); minimum, 35,030 acre-ft (43.2 hm?) Feb. 3, elevation, 1,214.32 ft (370.125 m).

MONTHEND ELEVATION AND GONTENTS, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Septe 30 ot eriearsrraescssscncarssrvoesscsasasssarnansens 1216.33 52730
OCCe 3l tevieeserioersnscsecaasossonsensonsnssssansnannns 1215.48 bhglo -7790
NOVe 30 tiiviereneonvonoesocoessonosessenoasonnsnonnsasocos 1215.20 42510 -2430
DECe 3l toeeeieronerooennssonssressononsannssanoaseonanse 1214.69 38130 -4380

CAL YR 1977 cvtenvecoasecensonsoeannsocnconansnsssnsonns +680
T s T 1214.36 35370 -2760
FeDy 28 tienineiiiieienenrerenneasserstsansoansenosanenns 1214.35 35280 -90
Mar. 31 teeieteeaesceevucsasncosssennscsasoasssassassnons 1214.85 39460 +4180
S N 1+ 1216.31 52540 +13080
May 1 1216.42 53570 +1030
JUNE 30 tiiietitiretietatsatsttenassstssascrttassartanenas 1216.24 51890 -1680
JULY 31 teeeeenecasesaononaonsasansasasassnsnoansnnssacns 1216.29 52360 +470
AUZe 3l tiiveraneraienearonansasasscsnrancranetrnosnenene 1218.29 72330 +19970
SEPt. 30 tutineurennitseteresorescaereaerosnraronsosnisannn 1216.24 51890 -20440

WTR YR 1978 4ueunieuienneeneeosonarssonanacsssennnnnansas -840



38

SANDY RIVER BASIN

05219000 SANDY RIVER AT SANDY LAKE DAM, AT LIBBY, MN

LOCATION.-~Lat 36037'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit 07010103,
at dam at outlet of Sandy Lake, at Libby, 1.2 mi (1.9 km) above mouth, and 14 mi (23 km) north of McGregor.

DRAINAGE AREA.--421 mi2 (1,090 km?).

PERIOD OF RECORD.--July 1893 to March 1894, July 1894, November 1894 to March 1895, Augus¢i1895 to current year.
Monthly discharge only for some periods, published in WSP 1308.

1893-1916.

GAGE.--Water-stage recorders on headwater and tailwater.

1929 (levels by Corps of Engineers).
1949) at same site with datum at 1,207.71 ft (368.11 m) adjustment of 1912,

headwater and tailwater recorder records.

Flow completely regulated by Sandy Lake (st

ion 05218500).

Published as "below Sﬁqdy Lake Reservoir"

Datum of gages is National Geod%*ic Vertical Datum of

Prior to June 30, 1973, gages (nonrecording gages prior to June 20,

REMARKS.~-Discharge computed on basis of head over dam, using modified weir formula, head%#eing obtained from

COOPERATION.-~Computations of daily discharge furnished by Corps of Engineers; discharge me¢asurement made and

records reviewed by Geological Survey.

AVERAGE DISCHARGE (unadjusted).--83 years (water years 1896-1978), 215 rt3/s (6.089 m3/s), 6.94 in/yr

(176 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 3,740 £t3/s (106 n3/s) July 12, 1897; no flow at times.

EXTREMES_FOR CURRENT _YEAR.--Maximum daily discharge, 1,390 £t3/s (39.4 m3/s) Aug. 31, Sept. 1; minimum daily,

10 ft3/s (0.283 m3/s) Aug. 25.

DAY ocrt
1 584
2 624
3 623
4 632
S 632
[} 632
7 640
8 486
9 474
10 462
11 468
12 740
13 1070
14 1020
15 1010
16 1010
17 1010
18 804
19 816
20 816
21 804
22 792
23 792
24 792
25 804
26 572
27 572
28 572
29 360
30 360
31 420
TOTAL 21393
MEAN 690
MAX 1070
MIN 360
CFSM 1.64
IN, 1.89
CAL YR 1977

WTR YR 1978

TOTAL
TOTAL

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1977 TO SEPTEMH&R 1978
MEAN VALUES

NOV

380
370
370
365
370

370
370
228
234
221

207
396
384
378
3s6

580
540
624
588
612

588
552
540
552
588

S4¢
468
456
a32
408

13077
436
624
207

1.04
1.16

68241
143425

DEC

152
304
272
288
304

312
328
336
336
336

336
336
336
176
184

184
192
184
180
176

176
176
336
336
352

360
360
360
352
138
147

8345
269
360
138
.64
.74

MEAN 187
MEAN 393

JAN

147
153
153
153
153

153
153
153
153
153

156
156
156
82
a1

81
81
a3
81
81

80
80
80
80
80

78
78
78
80
81
80

3437
111
156

78
26
<30

MAX
MAX

1153
41.2
80
36
.10
.10

1150
1390

MAR

MIN 20
MIN §0

984

735
780
464

496
528
S60
S76
592

—~——

18692
623
1300
31
1.48
1.65

CFSM .44
CFsm .93

MaY

600
405
400
249
255

270
282
294
292
4590

756
727
732
768
747

516
368
376
384
392

396
400
404
408
309

312
298
212
206
848
1100

14156
457
1100
206
1.09
1.25

IN 6,03
IN 12,67

Jun

834
648
696
732
864

960
896
580
580
S60

560
s80
480
S04
528

s44
552
560
Se0
560

576
584
600
390
287

294
298
301
218
220

16546
552
960
218

1.31
1.46

|

t
b
JuL

I
[

| h223

387
369
333
292

275
230
352
492
492

492
‘528
528
' 528
5490

552
588
. 416
| 280
| 300

305
305
305
305
305

305
186

.. 189
. 186
| 186
192

10966
i 354
588
186
.84
+97

10

té6
23
464
1340
1320
1390

11589
374
1390
10
.89
1,02

' SEP

1390
1340
1270
1250
1180

1180
1180
1220
1220
1220

1220
1220
1180
660
696

504
496
504
512
504

496
480
360
366
366

186
192
198
195
198

———

22983
766
“1390
186
1.82
2:03



MISSISSIPPI RIVER MAIN STEM

05220500 MISSISSIPPI RIVER BELOW SANDY RIVER, NEAR LIBBY, MN

39

LOCATION.--Lat 46°47'23", long 93°19'43", in SE 1/4 NE 1/4 sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic
Unit 07010103, on right bank 600 ft (183 m) downstream from Sandy River, 0.8 mi (1.3 km) northwest of Libvy,
and at mile 1,106 (1,780 km) upstream from Ohio River. '

DRAINAGE AREA.--5,060 mi2 (13,110 kmz). approximately.

PERIOD OF RECORD.--April 1930 to current year.

REVISED RECORDS.--WSP 1914:

GAGE.--Water-stage recorder.

1958.
Datum of gage is 1,204.06 ft (367.00 m) National Geodetic Vertical Datum of 1929.

Prior to July 28, 1931, nonrecording gage at site 600 ft (183 m) upstream at datum 3.16 ft (0.96 m) higher.

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

Flow regulated by Winnibigoshish Lake

(station 05201000), Leech Lake (station 05206000), Pokegama Lake (station 05210500), and Sandy Lake (station

05218500).

AVERAGE DISCHARGE.--U8 years, 2,015 £t3/s (57.06 m3/s), 5.41 in/yr (137 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum_discharge, 16,000 ft3/s (453 m3/s) May 17, 1950, gage height, 20.02 ft
(6.102 m); minimum, 83 ft3/s (2.35 m3/s) Nov. 16, 1936, gage height, 1.44 ft (0.439 m).

EXTREMES FOR CURRENT YEAR.--Maxé
minimum, 1,290 ft3/s (36.5 m

DAY ocrt
1 2920
2 2850
3 2810
4 2790
S 2780
6 2750
7 2680
8 2720
9 2960
10 2990
11 3070
12 3390
13 3580
14 3570
15 3530
16 3490
17 3330
18 3190
19 3240
20 325¢
21 3260
22 3240
23 3190
24 3120
25 2990
26 2870
27 2890
28 2840
29 2690
30 2620
31 2570
TOTAL 4170
MEAN 3038
MAX 3580
MIN 2570
CFSM 60
IN, .69
CAL YR 1977

roTaL
WTR YR 1978 TOTAL

OISCHARGE.,

NOV DEC JaN
2610 3350 2550
2670 3350 2500
2680 3300 2500
2660 3300 2450
2620 3250 2450
2590 3200 2400
2540 3150 2400
2430 3100 2400
2530 3050 2350
2900 3000 2350
3170 3000 2300
3300 2950 2300
3370 2900 2250
3470 2850 2250
3590 2800 2250
3790 2800 2200
3880 2800 2200
3940 2850 2200
3930 2900 2200
3940 2950 2200
3960 3000 2200
3800 3000 2150
3700 2950 2150
3600 2900 2150
3s00 2850 2150
3450 2800 2150
3400 2750 2150
3400 2700 2150
3400 2650 2150
3400 2600 2150

- 2550 2150

98220 91600 70400
3274 2955 2271
3960 31350 2550
2430 2550 2150

065 .58 45

.72 .67 .52

505932 MEAN 1386
1144540 MEAN 3136

IN CUBIC FEET PER SECOND,

FEB

2150
2150
2150
2150
21590

2150
2150
2150
2150
2150

2200
2200
2200
2200
2200

2200
2200
2200
2200
2200

2200
2200
2200
2200
2200

2200
2200
2200

61100
2182
2200
2150

43
+ 45

MAX 3960
MAX 6000

MAR

2200
2200
2200
2200
2200

2200
2250
2250
2250
2250

2250
2250
2250
2300
2300

2300
2300
2300
2200
2200

1800
1600
1500
1550
1650

1850
2200
2400
2450
26450
2350

66650
2150
2450
1500

.43
.49

MIN
MIN

APR

2200
2100
2050
2000
2050

2200
2700
3400
4020
4530

4710
4850
4980
5030
5000

4930
4880
4840
4820
4790

4660
4460
4360
4130
3870

3670
3420
3250
3150
3090

114140
3805
5030
2000

.75
84

305
1300

MAY

2970
2810
2690
2540
2320

2050
1790
1740
2170
2520

2610
2630
2630
2560
2420

2180
1960
1870
1740
1650

1630
1570
1470
1420
1370

1340
1300
1320
2740
4410
4560

68980
2225
4560
1300

U4
51

CFSM .27
CFSM™ .62

JUN

4320
4240
4080
3940
3970

4080
4090
4130
4210
4200

4170
4060
31880
3720
3570

3490
3470
3440
3390
3290

3210
3110
2960
2740
2560

2480
2440
2380
2320
2300

104240
3475
4320
2300

«69
77

IN 3,72
IN 8.41

WATER YEAR OCTOBRER 1977 TO SEPTEMBER 1978
MEAN VALUES

JuL

2390
2560
2960
3470
3940

4320
4560
4790
4870
4820

4740
4680
4680
4670
4590

4490
4330
4110
3970
3910

3890
3890
3900
3870
3840

3820
3770
3790
3810
3780
3700

124910
4029
4870
2390

+80
.92

AUG

3640
3630
3560
3460
3400

3250
3100
3000
2900
2800

2700
2500
2300
2500
2800

3300
3700
4000
4100
4100

4000
4020
4990
5900
6000

5750
5330
5170
5250
5120
5020

121290
3913
6000
2300

77
.89

mum discharge, 6,040 rt3/s (171 m3/s) Aug. 25, gage height, 12.64 ft (3.853 m);
/3) May 27, gage height, 4.19 ft (1.277 m).

SEP

5040
5140
5230
5260
5230

S140
S040
4920
4810
4700

4610
4550
3390
4130
4060

3900
3830
3780
3780
3800

3870
3910
3880
3870
3810

3710
3670
3630
3600
3550

128840
4295
5260
3550

«85
«95



40 MISSISSIPPI RIVER MAIN STEM
05227500 MISSISSIPPI RIVER AT AITKIN, MN

LOCATION.--Lat 46°32'26", long 93°42'26", in SW 1/4 NW 1/4 sec.24, T.47 N., R.27 W., Aitkin COunty, H drologic
Unit 07010104, on right bank upstream side of highway bridge at north edge of Aitkin, 1 mi (1.6 down=
stream from Ripple River and at mile 1,055.9 (1,698.9 km) upstream from Ohio River. |

DRAINAGE AREA.--6,140 mi? (15,900 km?), approximately.
PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,182.41 ft (360.40 m) National Geodetic Ve
(levels by Corps of Engineers). Mar. 1, 19”5 to Mar. 14, 1961, nonrecording gage, and
Sept. 30, 1967, waterstage recorder at same site at datu- 3.0 ft (0.9 m) higher. Diver
recording gage. Datum of gage is 1,182.02 ft (360.28 m) National Geodetic Vertical Dat
1955, to Apr. 10, 1956, nonrecording gage at site 4 mi (6 km) downstream at different d
to Sept. 30, 1967, nonrecording gage at same site at datum 3.0 ft (0.9 m) higher.

ical Datum of 1929
ar. 15, 1961, to
on channel: Non-
of 1929. Apr. 9,
um. Apr. 11, 1956,

REMARKS.--Records good exoept those for winter periods, which are fair. Flow regulated by Winnibigoshish Lake
(see sta 05201000), Leech Lake (see sta 05206000), Pokegama Lake (see sta 05210500), and Sandy Lake (see sta
05218500). Water diverted at medium and high stages into Aitkin diversion channel 6.5 mi (10.5 km) above
station, bypasses station and returns to river 15.5 mi (24.9 km) below station. Diversion began Apr. 2,
1955. These records include flow in diversion channel.

AVERAGE DISCHARGE.--33 years, 2,915 ft3/s (82.55 n3/s), 6.45 in/yr (164 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 20,00 rt3/s (566 m3/s) May 20,
(6.855 m), present datum: minimum, 151 ft3/s (4.28 m3/s) Sept. .PO ft (0.183 m).

EXTREMBS FgR CURRENT YEAR.--Maximum daily discharge, 8,840 r£3/s 5250 w3/s) Aug. 26; mini daily, 1,680 £t3/s
(47.6 /8) Mar., 25. River gage: _Maximum digcharge 5,020 ft°/s (142 m /s) Aug. 26, e height, 13.18 ft
(4,017 m); minimum daily, 1,500 ft°/s (42.5 ? /3) Mar. 2&, 25; minimum gage height, 5. ft (1.609 m) May 27.
Diversion gage: Maximum discharge, 3,870 ft2/s (110 n3/s) Aug. 26, gage height, 13.00 fit (3.962 m), from
graph based on gage readings; no flow May 25-27.

1950,
1, 1961, gage height,

age height, 22.49 ft

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEM JR 1978
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 3990 3180 4090 3060 2320 2140 3620 4150 6780 2850 3950 7570
2 3760 3140 4030 3020 2310 2140 3910 4000 6760 3060 3990 7380
3 3640 3280 4000 2990 2300 2120 4200 3840 6640 3240 3920 7220
4 3520 3270 3970 2950 2290 2120 4450 3660 6420 3620 3760 7080
5 3490 3160 3910 2910 2290 2120 4730 3460 6150 4710 3660 7040
6 3380 3180 3870 2880 2280 2120 5080 3220 6060 5530 3540 6780
7 3320 3130 3820 2840 2270 2120 5430 2950 5980 5940 3410 6590
8 3370 3070 3750 2800 2260 2100 5790 2710 5900 6570 3280 6360
9 3450 3250 3680 2770 2250 2100 5990 2690 5770 6780 3090 6000
10 3690 3800 3650 2740 2240 2100 6480 3020 5670 | 6730 2960 5770
|
11 3800 4200 3630 2720 2240 2100 6920 3370 5550 !6580 2860 5590
12 3980 4490 3590 2700 2230 2100 7260 3520 5340 ; 6450 2730 5550
13 4260 4620 3540 26790 2220 2080 7460 3580 5100 6750 2540 5410
14 4500 4710 3500 2640 2220 2080 7550 3560 4860 6730 2380 5370
15 4590 4870 3450 2610 2220 2080 7570 3460 4730 ! 6530 2480 5240
16 4610 5030 3390 2590 2210 2080 7470 3310 4730 6310 2890 5080
17 4500 5190 3360 2570 2200 2080 7330 3050 4740 6130 3810 4920
18 4380 5280 3370 2550 2200 2060 7150 2820 4660 5930 4500 4770
19 4180 5280 3500 2520 2200 2060 7010 2660 4540 5580 5020 4730
20 4120 5290 3560 2500 2190 2060 6860 2500 4410 5230 5130 4710
21 4080 5250 3610 24890 2180 1960 6690 2350 4200 4970 5010 4660
22 4000 5050 3590 2460 2180 1850 6470 2270 3990 | 4820 4820 4650
23 3980 47490 3560 2450 2170 1780 6190 2180 3820 4720 5950 4670
24 3930 4660 3500 2430 2170 1710 6000 2050 3620 4620 8030 4610
25 3820 4490 3450 2410 2160 1680 5700 1990 3380 4540 8680 4560
26 3700 44590 3370 2390 2150 1760 5370 1920 3110 | 4450 8840 4450
27 3560 4340 3320 2380 2150 1950 5110 1900 2930 4340 8660 4330
28 3490 4280 3250 2360 2140 2280 4800 1950 2820 4220 8400 4200
29 3430 4220 3200 2360 o 2560 4520 2520 2720 4170 8200 4130
30 3290 4150 3160 2340 -~ 2940 4300 4400 2640 4120 8040 4070
31 3240 bl 3120 2330 - 3310 - 6290 oo 4060 7860 e
TOTAL 119050 127050 110790 81420 62240 65740 177410 95350 144020 60280 152390 163490
MEAN 3840 4235 3574 2626 2223 2124 5914 3076 4801 5170 4916 5450
MAX 4610 5290 4090 3060 2320 3310 7570 6290 6780 6780 8840 7870
MIN 3240 3070 3120 2330 2140 16890 3620 1900 2640 2850 2380 4070
CFSM .63 69 «58 .43 36 «35 <96 «S0 .78 <84 +80 .89
IN. .72 77 «67 <49 .38 40 1.07 .58 +87 «97 .92 «99
CAL YR 1977 T7TOTAL 617963 MEAN 1693 MAX 5290 MIN 326 CFSM .28 IN 3,74
WTR YR 1978 TOTAL 1459230 MEAN 3998 MAX 8840 MIN 1680 CFSM .65 IN 8.84



PINE RIVER BASIN
05230500 PINE RIVER RESERVOIR AT CROSS LAKE, MN

LOCATION.--Lat 46°40'09", long 94%06'44", 4in SW 1/4 NW 1/4 sec.21, T.137 N., R.27 W., Crow Wing County,
Hydrologic Unit 07010105, at dam on Pine River, at outlet of Cross Lake at village of Cross Lake.

DRAINAGE AREA.--562 miZ (1,456 km2).
PERIOD OF RECORD.--March 1886 to current year. Monthend contents only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to May 3, 1949, nonrecording gage at same site and datum.

REMARKS.--Reservoir is formed by Trout, Whitefish, Rush, and Cross Lakes and several other natural lakes
controlled by timber crib dams; storage began in 1886; dam completed in 1886. Capacity between elevatiogs
1,226.32 £t (373.782 m) and 1,234.82 ft (376.373 m) (maximum allowable range) is 118,710 acre-ft (146 hm?)
of which 53,280 acre-ft (65.7 hm>) is controlled storage between elevations 1,226.32 £t (373.782 m) and
1,230.32 £t (375.002 m) (normal operating range). Contents shown hereln are contents above an elevation
1,218.67 £t (371.451 m). Water is used to benefit navigation on Mississippl River below Minneapolis.

COOPERATICON.-~-Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 173,600 agre-ft (214 hm3) July 10, 1916, elevation,
1,234.56 £t (376.294 m); minimum observed, 1,310 acre-ft (1.62 hm>) below zero of capacity table Aug. 20,
1918, elevation, 1,217.67 £t (371.146 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 102,200 acre-ft (126 hm3) Aug. 23, elevation, 1,229.60 ft
(374.782 m); minimum, 71,190 acre-ft (87.8 hm>) Feb. 17, 18, 19, elevation, 1,227.28 £t (374.075 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Elevation Contents Change 1n contents
Date (feet) (acre-feet) (acre-feet)

SEPE. 30 tieresenarancastasnenrateetsatatsansoasaoacesnans 1229.41 99570
0CE. 31 tenvevasoenossvsosoasetossoanseasesvasnsonnnsenns 1228.77 90900 -8670
NOVe 30 seerunrnosssssenoscneenosssscnssnsnesnssssanasanss 1228.18 83010 -7890
DECe 31 4uroeeensesanoannossannesssasassssassasasssnassnen 1227.67 76290 -6720

CAL YR 1977 tveeenooronessunnsssoanasncssnnssonoasannass -3150
- S 1227.30 T1460 -4830
FEby 28 tuuuetusenasnoennasoatosonsssnsncsassscansoscanans 1227.35 72110 +650
MBEs Bl tuteuraseucocsasacsasetosesssnssssssassasnsaneons 1227.86 78780 +6670
ADEe 30 4rvvenroessososcnnosassesneanscnasassassnsansnnans 1229.39 99300 +20520
MBY 3Ll tuvvsenorusocstntocnsansnosncnssesasscnsssnsnsans 1229.44 99980 +680
June 1229.39 99300 -680
July 1229.27 97660 -1640
Aug. 1229.45 100100 +2440
Sept. 1229.34 98610 -1490

WTR -960
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350
350
350
350
350

350
350
350
350
350

350
350
350
350
350

350
350
3198
410
410

410
410
410
a10
ato

410
410
410
410
410
410

11678

377
a10
350
67
o717

TOTAL
TOTAL

NOv

410
410
410
410
a7

480
480
480
480
480

480
480
480
480
480

480
480
as8o
4890
480

480
590
600
600
600

600
600
600
600
600

15181

506
600
410
«90

1.00

60680
104036

05231000 PINE RIVER AT CROSS LAKE DAM, AT CROSS LAKE, MN

LOCATION.--Lat 46°40'09", long 94°06'44™, in SW 1/4 NW 1/4 sec.2l, T.137 N., R.27 W., Crow Wing County,
Hydrologlc Unit 07010105, at dam at outlet of Cross Lake at Village of Cross Lake.

DRAINAGE AREA.--562 m12 (1,456 im?).

DEC

513
400
400
400
400

400
400
400
400
400

400
400
400
400
400

400
400
400
400
400

400
a00
400
400
400

400
400
400
a00
400
a00

12513

404
513
400
.72
.83

MEAN 166
MEAN 285

PERIOD OF RECORD.--April 1886 to current year.
Published as "below Pine River Reservoir™ 1895-1916, 1929, and as "at Pine River Dam, at Cross Lake" 1941-56.

JAN

400
400
400
400
400

400
400
400
400
400

400
400
400
135
100

100
100
145
150
150

150
150
150
150
150

150
150
150
150
150
150

7730

249
400
100
44
.51

MAX
MAX

PINE RIVER BASIN

Monthly discharge only for some periods, published in WSP 1308.

FEB

123
110
110
110
110

110
110
110
110
110

110

2656
94,9

123

70
17
.18

600
1080

200
200

200
200
200
200
200

200
200
200
269
275

5236

175
400

30
.31
«35

«30
.51

GAGE.--Water-stage recorder, headwater gage, and nonrecording tallwater gage.
(370.734 m) National Geodetic Vertical Datum of 1929 (levels by Corps of Engineers).
May 31, 1929, nonrecording gages on headwater and tallwater at same sites and datum.
nonrecording gage in tallwater at datum 1.60 ft (0.49 m) lower.
gage on headwater and Dec. 1, 1929, to August 1949, nonrecording gage on tallwater at present sites and datum.

MAY

275
275
275
275
2175

275
275
275
275
275

2715
275
275
275
275

275
275
275
275
275

27s
275
166
150
150

150
150
150
150
456
500

8072

260
500
150
a6
«53

IN 4,02
IN 6.89

REMARKS.~~Discharge computed principally on basis of modified weir formula, the head bel
daily readings on tallwater gage and from headwater recorder,
Reservoir (station 05230500).

COOPERATION.~~Computations of daily discharge furnished by Corps of Engineers; records r

AVERAGE DISCHARGE (unadjusted).--92 years, 216 rt3/s (6.117 m3/s), 5.22 in/yr (133 mm/yrg

JUN

324
300
300
300
300

300
300
300
300
300

300
300
300
300
208

200
225
300
300
300

300
300
300
191
175

175
175
175
175
175

7898

263
324
175
47
.52

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Jut

2718
380
380
380
600

1080

808
992

1000
1000

900
812
708
783
800

800
800
617
600
560

459
400

Datum of gages is 1,216.32 ft

Mar. 26, 1886
June 1 to Nov.
1, 1929, to May 2, 1949, nonrecording

b
Qiewed by Geological

EXTREMES PQR 'CURRENT YEAR.--Maximum daily discharge, 1,080 rt3/s (30.6 m3/s) July 6; minimum daily, 30 re3/s
(0.85 m°/s) Apr. 1-10.

503

490
490
490
499
490
44s

6887

222
763

40
46

s, to

1929,

obtained from twice-
Flow completely regulated by Pine River

EXTREMES FOR PERIOD OF RECORD.-~Maximum daily discharge, 2,250 ££3/s (63.7 m3/s) in June 1896 (does not include
flow bypassing dam through crevasse); no flow at times.

SEP

430
430
430
430
250

250
250
250
135
125

125
125
125
125
229

250
250
250
250
250

250

250
250
250

250
250
250
250
250

T459

249
430
125
.46
.49



CROW WING RIVER BASIN 43
05244000 CROW WING RIVER AT NIMROD, MN

LOCATION.--Lat 46°38'25", long 94952'44" in SE 1/4 NW 1/4 sec.32, T.137 N., R.33 W., Wadena County, Hydrolégic
Unit 07010106, on right bank 200 ft (61 m) upstream from highway bridge, 0.2 mi (0.3 km) north of Nimrod, and
0.7 mi (1.1 km) upstream from Cat River,

DRAINAGE AREA.--1,010 mi? (2,620 km?), approximately.

PER?gBO?F RECORD.-~April 1910 to September 1914, July 1930 to ourrent year (winter records incomplete prior to

REVISED RECORDS.--WSP 1508: 1910-11, 1913-14, 1937, 1942(M), 1944(M).

GAGE,--~Water-stage recorder. Datum of gage is 1,313.27 ft (400.285 m) National Geodetic Vertical datum of 1929
(levels by Wadena County Highway Department from Minnesota Department of Transportation bench mark). Apr. 15,
1910, to Sept. 30, 1914, nonrecording gage at same site, at datum 2.2 ft (0.671 m) lower. July 28, 1930, to
Nov. 4, 1949, nonrecording gages at same site and datum.

nEMist.--Records good except those for winter period, which are fair, Flow affected by natural storage in many
akes.

AVERAGE DISCHARGE.--39 years (water years 1940-78), 476 ft 3/s (13.48 n3/8), 6.40 in/yr (163 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,700 ft3/s (105 m3/s) Oct, 10, 1973, gage height, 7.35 ft
(2.240 m); maxigum %sge he&ght, 7.6% £t (2.329 m) Apr. 20, 1950 (backwater from ice); minimum discharge
observed, 45 ft /s (1,27 m7/s) Aug. 7, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,190 ft3/s (33.7 m3/s) Apr. 11, gage height, 4. 17_ft (1.271 g);
maximum gage height, 6.05 ft (1.844 m) Mar. 31 (backwater from ice); minimum discharge, 192 ft3/s (5.44 m3/s)
Nov. 22, gage height, 2.52 ft (0.768 m), result of freezeup.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY oct NOV DEC JAN FES MAR APR MAY JUN JuL AUG SEP
1 a63 478 480 310 28S 305 980 645 S14 471 a56 730

2 436 456 470 310 285 305 940 628 s01 524 441 633

3 422 457 470 300 290 305 908 612 a79 523 411 578

L} 410 451 460 300 290 305 - 921 595 445 487 380 s27

S 403 448 as¢0 290 290 305 983 580 402 s8ée 351 500

6 399 442 450 290 290 305 1090 563 372 627 328 498

7 406 446 440 290 290 305 1100 551 + 383 637 308 s02

8 501 456 440 290 290 305 1080 616 400 654 286 506

9 621 602 430 290 290 305 1110 654 369 667 280 502
10 661 661 420 285 290 305 1170 639 344 667 280 499
11 646 689 420 285 290 305 1190 611 315 646 271 493
12 607 65S 410 285 290 310 1170 603 306 618 250 526
13 563 648 410 28s 290 310 1130 591 290 655 236 586
14 523 543 400 280 295 310 1060 574 300 624 244 642
15 497 523 400 280 295 310 1000 561 314 582 261 644
16 489 S26 400 280 295 310 951 546 372 558 309 610
17 481 525 410 280 295 310 90S 534 362 S42 302 . S76
18 484 510 a30 280 295 318 877 sa1 350 538 307 566
19 q74 500 450 280 295 315 880 526 321 536 305 S89
20 a6 s22 450 280 29% 320 8s8 536 322 S26 273 607
21 455 465 440 280 300 320 822 528 320 523 267 S84
22 438 273 420 280 300 325 791 S14 313 514 252 S48
23 428 537 400 280 300 330 779 499 309 515 509 523
24 414 600 380 280 300 345 776 478 321 507 670 503
25 414 s8¢0 360 28¢ 300 360 758 485 313 498 725 488
26 408 550 350 285 300 390 739 469 374 482 794 q84
27 408 530 340 285 300 480 719 459 409 - 470 834 478
28 402 S10 330 285 300 680 698 465 389 458 846 478
29 401 500 330 285 - 900 680 526 351 449 809 q72
30 404 490 320 285 ——— 990 663 543 365 452 786 a70
31 472 —— 320 285 - 990 -—— 534 - 446 782 ==
TOTAL 14591 15573 12680 8880 8225 12275 27728 17186 10925 16982 13553 16342
MEAN 471 519 409 286 294 396 924 554 364 548 437 545
MAX 661 689 480 310 300 990 1190 654 S14 667 846 730
MIN 399 273 320 280 285 305 663 459 290 446 236 a70
CFSM 47 «51 o4l .28 .29 «39 .92 «55 «36 «54 .43 54
InN, +S4 57 .47 «33 <30 .45 1,02 .63 .40 63 50 60

CAL YR 1977 TOTAL 119355 MEAN 327 MAX 689 MIN 153 CFsM ,32 IN 4,40
WTIR YR 1978 TOTAL 174940 MEAN 479 MAX 1190 MIN 236 CFSM .47 IN 6,44



44 CROW WING RIVER BASIN
05245100 LONG PRAIRIE RIVER AT LONG PRAIRIE, MN
LOCATION.--Lat 45°58'30", long 94951'56", in NE 1/4 NW 1/4 sec.20, T.129 N., R.33 W., Todd County, Hydrologic
Unit 07010108, on right bank 90 ft (27 m) upstream from bridge on First Avenue at Long Prairie and 400 ft
(122 m) downstream from Venewitz Creek.
DRAINAGE AREA.--432 mi? (1,119 km?). !
PERIOD OF RECORD.~-October 1971 to current year. |
GAGE.--Water-stage recorder. Datum of gage is 1,281.74 ft (390.674 m) National Geodetic Vkrtical Datum of 1929.
REMARKS.=--Records fair.
AVERAGE DISCHARGE.--7 years, 143 fe3/s (4.050 m3/s), 4.50 in/yr (114 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maxigum discharge, 3,270 £t3/s (92.6 m3/s) July 22, 1972, |gage height, 9.37 ft
(2.856 m); minimum daily, 0.84 ft3/s (0.02 m>/s) Jan. 12-18, 1977. [ f

EXTREMES FOR CURRENT YE R.--Maximug discharge, 928 rt3/s (26.3 m3/s) Apr. 3, gage height, 5.85 ft (1.783 m);
minimum daily, 37 ft2/s (1.05 m°/s) Feb. 20 to Mar. 19,

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR NCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 51 72 87 61 45 37 830 199 150 200 127 6l

2 52 69 87 60 45 37 703 187 155 165 136 59

3 54 68 87 59 44 37 759 182 153 1, 148 125 S5

4 56 68 87 58 4y 37 658 175 147 |° 144 116 53

5 57 72 87 58 43 37 654 162 135 [+ 139 110 50

!

6 55 75 86 S6 43 37 658 154 123 | 129 106 48

7 72 76 85 S6 43 37 584 146 126 11 192 102 - 45

8 106 77 85 55 42 37 543 168 123 277 99 43

9 109 122 84 54 42 37 540 186 111 229 99 42
10 107 126 84 54 ] 37 s16 192 102 216 101 41
11 105 110 84 53 41 37 472 199 97 213 98 42
12 98 100 84 - 52 a1 37 445 185 91 213 97 5S
13 94 94 84 51 a0 37 425 179 85 217 98 68
14 95 92 83 50 ) 37 4ot 166 81 209 99 78
15 95 91 82 50 ag 37 379 155 82 204 108 70
16 97 91 82 50 39 37 352 148 124 199 110 77
17 99 91 83 50 39 37 328 137 114 194 109 86
18 98 91 84 50 38 37 342 128 98 188 113 93
19 94 90 . 83 49 38 37 298 125 86 | 183 109 103
20 89 90 82 49 37 38 286 123 81 185 103 105

}
21 83 90 80 48 37 42 276 118 73 | 188 99 107
22 74 88 80 as 37 50 261 114 65, 192 94 110
23 69 a8 80 48 37 75 261 111 65 | 188 92 111
24 64 88 80 47 37 125 271 107 72 } 176 93 110
25 60 a8 77 a7 37 160 270 104 68 ,[ 166 88 106
I

26 56 88 70 47 37 175 257 101 68 159 81 103
27 51 88 67 46 37 259 244 104 64 154 78 90
28 a7 88 65 46 37 450 231 121 59 148 75 77
29 47 88 o4 46 —-- 565 219 136 56 143 72 75
30 52 88 62 4s -—- 504 209 143 71 134 67 72
31 T4 - 62 45 -—- 633 - 144 -—- 127 64 -—-
TOTAL 2360 2647 2477 1588 1122 3779 12672 4599 2925 5619 3068 2235
MEAN 7641 88.2 79.9 51.2 40,1 122 422 148 97.5 . 181 99.0 74.5
MAX 109 126 87 61 45 633 830 199 155 277 136 111
MIN 47 68 62 45 37 37 209 101 56 127 64 41
CFSM .18 .20 .19 a2 .09 .28 .98 .34 .23 42 .23 .17
IN, .20 .23 .21 .14 .10 .33 1,09 .40 W25 | .48 .26 .19

|

t

CAL YR 1977 TOTAL 15923.17 MEAN 43.6 MAX 126 MIN .84 CFSM .10 IN 1,37
WYR YR 1978 TOTAL 45091,00 MEAN 124 MAX 830 MIN 37 CFSM .29 IN 3.88 J

I



CROW WING RIVER BASIN 45
05246500 GULL LAKE NEAR BRAINERD, MN

LOCATION.~-Lat 46°24'40", long 94°21'26", in N 1/2 sec.20, T.134 N., R.29 W., Cass County, Hydrologic Unit
07010106, in pool of dam on Gull River, 800 £t (244 m) south of outlet of Gull Lake, 0.2 mi (0.3 km)
upstream from Gull Lake Dam, and 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi2 (743 km?).

PERIOD OF RECORD.--August 1911 to current year. Prior to October 1941 monthend contents only, published in
WSP 1308. Published as Gull Lake Reservoir October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage 1s National Geodetic Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to Aug. 10, 1949, nonrecording gage 800 ft (244 m) north of present site at same datum.
Aug. 11, 1949, to June 30, 1973, water-stage recorder at present site and at datum 1,188.14 ft (362.15 m)
adjustment of 1912.

REMARKS.--Reservolr 1s formed by Gull Lake and several other natural lakes controlled by concrete dam completed
in 1913; storage began in 1912. Capacity between elevation 1,192.75 ft (363.550 m) and 1,1%5.75 ft
(364.464 m) (maximum allowable range and normal operating range) 1s 26,020 acre-ft (32.1 hm”). Contents
shown herein are contents above elevation 1,188.75 ft (362.331 m). Water 1s used to beneflt navigation on
Mississippl River below Minneapolis.

COOPERATICON.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD CF RECORD.--Maximum contents, 74,800 gcre-ft (92.2 hm3) June 30, 1914, elevation, 1,195.05 ft
(364.251 m); minimum observed, 22,250 acre-ft (27.4 hm3) Mar. 20, 1924, elevation, 1,190.75 ft (362.941 m).

EXTREMES FOR CURRENT YEAR.--Maximum_contents, 63,760 acre-ft (78.6 hm3) July 7, elevation, 1,194.21 £t (363.995 m);
minimum, 45,070 acre-ft (55.6 hm3) Jan. 24-Feb. 3, elevation, 1,192.77 £t (363.556 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Septe 30 tatirieeneterettetiiscitcaonesitrcecnstnanesenanan 1193.94 60230
[ O 1193.74 57630 -2600
Nov. 30 1193.21 50770 -6860
Dec. 31 1192,96 47530 -3240

CAL YR +5660
Jan. 31 1192.77 45070 -2460
Feb. 28 1192.79 45330 +260
Mar. 31 1193.15 49980 +4650
Apr. 30 1193.84 58940 +8960
May 31 1194.05 61670 +2730
June 30 1193.87 59330 -2340
July 31 1193.75 57760 -1570
Aug. 31 1193.80 58410 +650
Sept. 30 1193.64 56320 ~2090

WIR YR 1978 tevirernronrnnesunsencsosasssassossannnssnns -3910



46 CROW WING RIVER BASIN
05247000 GULL RIVER AT GULL LAKE DAM, NEAR BRAINERD, MN

LOCATION.--Lat 46°24'40", long 94°21'12", in sec.20, T.134 N., R.29 W., Cass County, Hydrologic Unit 07010106,
in headwater and tailwater of dam at outlet of Gull Lake, 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi2 (743 km2).

PERIOD OF RECORD.-~August 1911 to current year. Monthly discharge only for some periods, published in WSP 1308.
Published as "Gull Lake Reservoir"™ 1929.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gages is National Geodetic
Vertical Datum of 1929 (levels by Corps of Engineers). August 1911 to May 23, 1929, and Dec. 1, 1929, to
Aug. 1, 1949, both gages were nonrecording gages at same site and datum in use. May 24 to Nov. 30, 1929,
nonrecording gage 500 ft (152 m) downstream at different datum. Aug. 2, 1949, to June 30, 1973, at present
sites with datum of gage at 1,188,14 ft (362.15 m) adjustment of 1912.

REMARKS.--Discharge computed at dam on basis of modified weir formulas, the head being obtained from twice-daily
read%ngs on tailwater gage and from headwater recorder. Flow completely regulated by Gull Lake (station
05246500). .

COOPERATION.~-Computations of dally discharge furnished by Corps of Engineers; records reviewed by Geological
Survey. .
I

[
AVERAGE DISCHARGE (unadjusted).-~67 years, 107 rt3/s (3.030 m3/s), 5.06 in/yr (128 mm/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,120 £t3/s (31.7 m3/a) May 15ﬁ§1938; no flow at times.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 390 £t3/s (11.0 m3/s) Apr. 10~17; minimum daily, 16 £t3/s
(0.45 m?/s) Aug. 1, Sept. 2-1b.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR NOCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 21 180 208 114 49 49 22 103 285 48 16 51

2 21 180 208 114 4s 49 22 103 282 49 19 16

3 21 225 208 114 49 49 21 103 282 | 50 19 16

4 21 225 208 114 usg 49 21 103 282 . 182 19 16

5 21 225 208 114 49 49 21 103 276 192 19 16

3 21 225 205 114 usg 49 21 56 183 192 19 16

7 22 225 205 114 49 49 21 56 104 . 196 19 16

8 22 225 205 114 49 49 192 56 104 | 292 19 16

9 110 225 205 114 49 49 192 56 164 286 19 16
10 110 225 205 114 49 49 390 56 102 286 19 16

1

11 110 225 205 114 49 49 390 56 102 286 19 16
12 110 367 205 114 49 49 390 56 102 286 19 16
13 110 367 115 14 49 49 390 56 72 286 19 16
14 112 367 114 114 u9 49 390 57 72 286 19 “ 16
15 156 367 115 114 49 49 390 57 72 286 19 180
16 156 367 115 114 uq 49 390 57 72 279 19 180
17 156 367 115 114 49 49 390 57 72 279 19 180
18 156 367 115 u4s 49 49 216 57 72 279 20 180
19 156 367 115 48 49 49 103 57 72 279 20 180
20 156 367 115 49 49 49 103 84 72 279 20 180
21 156 367 115 49 49 49 103 84 72 273 20 180
22 187 357 115 us 49 49 103 84 69 270 45 180
23 180 357 115 49 49 49 103 84 69, 269 45 101
24 180 357 115 49 49 49 103 84 69 267 178 101
25 180 236 114 49 49 50 103 84 69 67 178 100
26 180 325 115 49 usg 51 103 84 69 67 178 45
27 180 325 114 49 49 51 103 84 69 67 178 45
28 180 325 114 49 49 50 103 84 68 67 178 45
29 180 208 114 49 - 50 103 210 48 ! 46 178 44
30 180 208 114 49 ——— 49 103 285 45 46 178 44
31 180 - 114 49 ——— 49 - 285 - 46 51 o=
TOTAL 3731 8753 4653 2624 1372 1526 5105 2841 343t 6083 1787 2224
MEAN 120 292 150 84,6 49.0 49.2 170 91.6 114 196 S57.6 4.1
MAX 187 367 208 114 49 51 390 285 285 292 178 180
MIN 21 180 114 49 49 49 21 56 45 46 16 16
CFSM 42 1.02 52 30 37 17 «59 .32 240 .68 .20 «26
IN. 48 1.13 «60 o34 .18 .20 66 o 37 o4 79 .23 29

CAL YR 1977 TOTAL 26140 MEAN 71.6 MAX 367 MIN 17 CFSM .25 IN 3.39
WTR YR 1978 TOTAL 44130 MEAN 121 MAX 390 MIN 16 CFSM .42 IN 5.72




CROW WING RIVER BASIN 47
05247500 CROW WING RIVER NEAR PILLAGER, MN
LOCATION.~--Lat 46°18'18", long 94°22'38", in SW 1/4 NE 1/4 sec.30, T.133 N., R.29 W., Cass County, Hydrologic
Unit 07010106, at Sylvan dam powerplant of Minnesota Power & Light Co., 3.6 mi (5.8 km) above mouth and
4.9 mi (7.9 km) southeast of Pillager.

PERIOD OF RECORD.~-October 1968 to current year. Records for August 1924 to September 1968 avallable in files
of the Minnesota district office.

REMARKS.--Records fair except those below 1,000 £t3/s (28.3 m3/s), which are poor. Discharge computed on basis
of powerplant records. Records for Oct. 1, 1968 to Sept. 30, 1975, were adJusted for storage change in the
Sylvan dam reservoir. Flow partly regulated by powerplants and Gull Lake (station 05246500).

COOPERATION.~~Records collected by Minnesota Power & Light Co. under general supervision of Geologlcal Survey,
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--10 years, 1,344 rt3/s (38.1 m3/s).

EXTREMES FOR PERIOD OF REC?RD.--Maximum daily discharge, 16,600 re3/s (470 m3/s) Apr. 12, 13, 1969; minimum
datily, 60 ft>/s (1.70 m>/s) Aug. 10, 11, 13, 14, 1976.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum daily discharge since 1924, 18,300 £t3/s (518 m3/s) Apr. 14, 1965.

EXTREMES FQR CURRENT YEAR.-~Maximum daily discharge, 4,220 ft3/s (120 m3/s) Apr. 1; minimum dally, 336 ft3/s
(9.52 m>/s) Aug. 10.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ucr NQV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1360 1170 1720 791 383 417 4220 2870 1850 846 385 928

2 1020 403 1640 791 367 3199 4210 2720 1820 867 420 891

3 820 1270 1580 720 409 399 3520 2340 1710 954 420 694

4 961 1410 1550 ase 425 438 2810 1860 1440 1060 379 622

S 810 1410 1250 847 374 380 2540 1670 1400 1340 381 616

6 684 1410 1260 778 381 389 2450 778 1330 1320 387 637

7 1060 1410 1250 734 380 426 2380 938 1250 1570 381 596

8 1400 1410 1090 80S 412 382 2510 1550 1250 1530 344 468

9 1499 1780 1300 715 510 391 2590 1860 1130 1450 344 345
10 1790 2180 1100 685 476 347 2580 1970 1120 1400 336 S20
11 1870 2030 1080 648 476 520 2310 2020 1100 1400 337 619
12 1950 1820 1140 794 476 366 2140 2000 874 1320 346 634
13 1960 1910 995 528 476 437 2020 1990 822 1380 346 629
14 1580 2080 894 485 476 3191 1590 1990 943 1300 375 736
15 1780 2220 925 598 476 385 1330 1600 962 1400 494 758
16 1580 2210 840 S72 476 386 1330 1400 10S0 1020 402 902
17 1470 2010 1200 572 480 379 1340 1350 867 742 378 1020
18 1480 1800 1170 594 412 405 2300 1510 961 690 475 1010
19 1520 1750 1210 657 348 405 3080 1430 9S6 688 475 998
20 1350 1930 1410 464 390 405 2890 1450 943 663 475 955
21 1020 1560 1220 404 380 487 2860 1450 943 868 564 971
22 888 656 1210 423 390 515 2860 1420 824 647 527 1010
23 888 1140 1350 463 373 a78 2860 1400 753 493 569 1030
24 888 1410 1090 527 372 102¢ 2860 1270 7192 522 598 1000
25 388 14006 1030 612 366 1020 2780 1220 792 813 699 549
26 935 1400 1030 474 399 914 2860 1100 . T46 848 948 693
27 1020 1450 937 361 437 1280 2870 1080 745 481 1070 865
28 1040 1560 805 527 416 2440 2870 1170 704 420 1050 a75
29 860 1590 752 496 —— 3410 2870 1430 707 420 1060 405
30 184 1640 772 452 - 3750 2870 1560 607 420 994 554
31 2380 Lt 792 399 - 3930 - 1730 - 420 903 Lold
TUTAL 39826 47419 35592 18798 11736 27691 78700 50126 31391 29292 16862 22130
MEAN 1285 1581 1148 606 419 893 2623 1617 1046 945 S44 738
MAX 2380 2220 1720 882 510 3930 4220 2870 1850 1570 1070 1030
MIN 684 403 752 361 348 347 1330 778 607 420 336 345

CAL YR 1977 TOTAL 266267 MEAN 729 MAX 2380 MIN 83
wTR YR 1978 TOTAL 409563 MEAN 1122 MAX 4220 MIN 336
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MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN

LOCATION.--Lat 45°51'40", long 94°21'30", 1in lot 2, sec.20, T.39 N., R.32 W., Morrison County, Hydrologic Unit

07010104, at plant of Minnesota Power & Light Co., 4 mi (

6.4 km) northwest of Royalton

downstream from Swan River, and at mile 956 (1,538 km) upstream from Ohio River.

DRAINAGE AREA.--11,600 mi2 (30,000 km?), approximately.

WATER~DISCHARGE RECORDS

PERIOD OF RECORD.--March 1924 to current year.

REMARKS.--Records good.

05201000, 05206000, 05210500, 05218500, 05230500, 05246500).

Discharge computed on basis of powerplant records.
plants and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and by

I
Flow partler

'

4.5 mi (7.2 km)

Lgulated by power=~
Pine River Reservoir (see stations

COOPERATION.--Records collected by Minnsota Power & Light Co. under general supervision of Geological Survey,
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--54 years, 4,401 £t3/s (125 m3/s), 5.15 in/yr (131 mm/yr).

EXTREMES gOR PERIOD QF RECORD.--Maximum daily discharge, 37,700 ft3/s (1,070 m3/s) Apr. 16, 1965; minimum daily,

254 £t

/s (7.19 m3/s) Nov. 25, 1936.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 18,300 £t3/s (518 m3/s) Apr. 13; minimum daily, 2,480 £t3/s
(70.2 m?/s) Feb. 25. |

DISCHARGE,
DAY ocTt NQV DEC
1 6730 8080 7990
2 6650 4620 7570
3 6140 5300 7610
4 S870 6270 7040
S 5660 6270 7010
[ 5260 6200 5100
7 5500 6330 5670
8 6510 6190 6360
9 6510 7320 6110
10 6870 8810 6110
11 7400 8740 6110
12 7530 9410 611¢
13 7740 9240 6110
14 7960 9910 5920
15 7960 10300 5680
16 7960 10300 5680
17 8050 10300 5680
18 7960 9920 5990
19 7960 9890 6110
20 7530 9890 6220
21 7000 9370 6560
22 7100 6230 6560
23 6630 5710 6560
24 6630 5460 6560
25 6630 5970 6350
26 6450 5000 6110
27 6190 5420 5920
28 6190 Sé1o 5680
29 6190 6830 5480
30 5900 7950 5210
31 6280 = s210
TOTAL 210940 227040 192380
MEAN 6805 7568 6206
MAX 8050 10300 7990
MIN 5260 4620 5100
CFSMm «59 «65 54
IN, .68 .73 .62
CAL YR 1977 TOTAL 1136951
WTR YR 1978 TOTAL 2613030

MEAN
MEAN

JAN

5210
5210
S000
4710
4710

4710
4710
4710
4710
4650

388¢
3860
3700
3610
3550

3350
3190
3180
3100
3100

3020
3130
3130
3050
3080

3230
3090
2960
3130
3030
3090

116790
3767
5210
2960

.33
«37

3115
7159

IN CUBIC FEET PER SECOND,

FEB MAR
2920 3110
2920 3320
2770 3580
3000 3360
2900 3510
2810 3410
2770 3080
2770 3090
2830 3090
2830 2820
2830 2760
2730 2880
2700 2930
2830 2900
2650 2910
2760 3010
2700 3080
2880 3030
2860 3130
2580 3230
2770 3330
2800 3660
2700 3940
2740 3860
2480 4160
2580 4030
2840 4030
3340 5170

.- 8520

—— 10300

-—— 11500

78290 1247390
2796 4024
3340 11500
2480 2760

.24 +35

.25 <40

MAX 10300 MIN
MAX 18300 MIN

MEAN VALUES

APR

14400
15200
14500
12700
13200

14300
14900
16700
18000
17900

17600
17800
18300
17600
17200

17100
16800
15900
16200
14300

13800
13400
13200
13100
12700

12700
10800
9980
9670
9210

439160
14640
18300

9210
1.26
1.41

580
2480

19

CFSM
CFSM

MAY

8780
8590
7740
7410
7340

6260
5680
6160
6654y
6580

7620
7950
7640
7640
7640

6780
6950
5800
5900
5190

ne8q0
5190
4830
4390
4230

3930
3830
383¢
4500
S$680
RS580

4240
6266
8780
3830
54
.62

.27
.62

JUN

10900
11800
11700
11100
10800

10400
9870
9870
9640
9420

9420
9300
8760
8490
8490

8010
8010
8010
8010
1770

7540
7460
6870
6660
6540

6190
5760
5190
4990
4850

251820
8394
11800
4850
.72
.81

IN 3,65
IN B.38

|

WATER YEAR OCTOBER 1977 TO SEPTET#EP 1978

i
I

5670
627¢
6460
6660
7610

8950
10900
11300
12000
12100

12600
‘12400
112500
12100

12000

11700
11700
/10900
10700
9700

9120
8960
B610
8070
7580

| 7990
I 7660
7130
6700
6660
6660

Faqsso
| 9334
12600

} 5670
.81
a3

|

AUG

6540
6310
6090
6050
5820

5230
4850
4980
4710
4430

4030
4030
4030
3620
4960

4730
5010
5920
7030
7690

7820
7990
8080
8940
10900

12100
13000
13200
13200
12500
12290

225990
7290
13200
3620
.63
.72

SEP

12200
12100
11500
11300
10800

10200
10300
9450
9050
8470

8890
8890
8550
8890
8730

8440
8440
8440
8520
7940

7540
7560
7560
7560
7320

6780
7060
6710
6760
6340

262290
8743
12200
6340
75
.84



REMARKS.--Letter K indicates non-ideal colony count.

DATE

NOV
02.0e
DEC
20.0e
FEB
17¢0s
APR
02...
may
Vd,ee
JUN
07cee
JuL
19,00
AUG
23...

DATE

NOV
024
DEC
2040e
FEB
17ees
APR
02¢0.
May
04...
JUN
07400
JUuL
19...
AUG
23...

DATE

NOV
02.4.
DEC
20400
FEB
17...
APR
02400
MAY
0d.ae
JUN
07¢ee
JuL
19,0,
AUG
23...

TIME

1100
1300
1400
1600
1530
1230
1400
1100
coLl-
FORM,
FECAL,
0.7
UM=MF
(COLS./
100 ML)
(31625)
15
K250
K300
2
130
K970
84

93

ALKA=-
LINITY
(MG/L
AS

Caco3)

(00410}

130

140

180

98

110

98

110

110

MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN-~Continued
(National stream-quality accounting network station)

WATER-QUALITY RECORDS
PERIOD OF RECORD.-~Water years 1963-66, 197§ to current year.

WATER QUALITY DATA, WATER YEAR OCTOBER 1977 TU SEPTEMBER 1978

STREAM=
FLOW,
INSTAN=
TANEQUS
(CFS)
(00061)
4620
6220
3240 °
15200
6270
9870
9300
8080
STREP=
Tococcl
FECAL,
KF AGAR
(COLS,
PER
100 ML)
(31673)
42
K1200
140
K16
100
K12

140

SULFATE
018=
SOLVED
(MG/L
AS S04)
(00945)

13
12

9.0

11

SPE=
CIFIC
CUN=
DUCT=
ANCE
(MICRO=
MHOS)
(0009S)

245

275
350

200
225
210
235

HARD=
NESS
(MG/L
AS
CACO3)
(00900)

140
160
180
100
130
110
120

120

CHLO=-
RIDE,

DIS=

SOLVED
(MG/L
AS CL)
(00940)

PH

(UNITS)
(00400)

HARD=
NESS,
NONCAR=
BONATE
(MG/L
CACO3)
(00902)

13
18
3

5
20

FLUO=-
RIDE,
DIS=-
SULVED
(MG/L
AS F)
(00950)

o1

TEMPER=
ATURE,
AIR
(DEG C)
(00020)
4.0
~5.0

=15.0

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)
(00915)

38
40
47
29
34
29
12

30

SILICA,
DIS~-
SOLVED
(MG/L
AS
s102)
(00955)

7.6
12
12

TEMPER=
ATURE
(DEG C)
(00010)
9.0

.5

o0

.0

13.0
17.5
23,0
24.0

MAGNE=
SIuM,
DIS=-

SOLVED

(MG/L

AS MG)

(00925)

12
14

10

SOLIDS,

RESIDUE
AT 180

DEG. C
DIS=-

SOLVED
(MG/L)
(70300)

170

188

216

154

160

164

133

156

TUkR=
BI1D=-
ITy
(JTV)
(00070)

SODIUM,
DIS~
SOLVED
(MG/L
AS Na)
(00930)

SOLIDS,
SuM OF
CONSTI=-
TUENTS,
DIS~-
SOLVED
(MG/L)
(70301)
159

173

204

124

136

122

132

131

TUR=
BID=
Iy
(NTU)
(00076)

SODIumM
PERCENT
(00932)

SOLIDS,
DIS=

SOLVED
(TONS

PER

AC=FT)

(70303)

.23

.26

.29

.21

.22

.22

.18

.21

Letters ND indicate none detected.

DXYGEN,
0IS~-
SOLVED
(MG/L)
(00300)

10.9

9.8

9.1

13.2

10.0

7.2
7.2

8.1

SODIUM
AD=
SORP=
TION
RATIO

(00931)

.2
.2
.2
o2
.2
el
.2
.2

SOLIDS,
DIS=~

SOLVED
(TONS

PER

DAY)
(70302)

2120
3160
1890
6320
2710
4370
3340

3400

OXYGEN,
0I5~
SOLVED
(PER=
CENT
SATUR=
ATION)
(00301)

96
70
64
94
98
67
87
98

POTAS=
SIUM,
DIS=

SOLVED

(MG/L

AS K)

(0093S)

NITRO~
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)
07
.18
.23
<31
«0S
.18

.16

49
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MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTUBER 1977 TO SEPVEMBER 1978

NITRO=  NITRO=  NITRO=
NITRO=  NITRO= GEN,AM= GEN,NH4 GEN,AM= PHOS~
GEN, GEN, MONIA + + ORG. MONIA + NITRO= NITRO=  PHOS=  PHUKUS, CARBON,
AMMONIA ORGANIC ORGANIC  SUSP.  ORGANIC GEN, GEN,  PHORUS, DIS= ORGANTC
TOTAL TOTAL TOTAL TUTAL DIS. TOTAL TOUTAL TOTAL SULVED  TUTAL
(MG /L (MG/L (MG /L (MG/L (MG /L (MG/L (MG/L (MG/L (MG/L (MG /L
DATE AS N) AS N) AS N) AS N) AS N) AS N)  AS NU3) A4S P) a3 #) 45 C)
(00610)  (00605) (00625) (00624) (00623) (00600) (718B7) (00665) (00666) (00680)
I
NOV |
02,00 .01 .- - - .60 - -~ 06 .04 13
DEC !
20... 2.1 - -- -- .54 - -- 02 | .01 --
FEB ‘
17... .08 2.1 2.2 1.7 .54 2.4 1 .03 | .02 7.0
APR [
02¢0s .43 .97 1.4 .40 1.0 1.7 7.6 .13 ‘i .08 71
MAY I
04... .04 .69 .73 .12 .61 .78 3.5 .05 .02 -
JUN
07.4. .09 1.2 1.3 - - 1.5 6.6 .06 .04 9.5
JuL
19... .02 1.1 .1 .12 .98 1.3 5.6 .20 .15 -
AUG
* 23440 .00 .99 .99 .01 .98 1.1 4,9 .06 .03 15
CHRO=~
BARIUM, CADMIUM MIUM, CHRO=  COBALT,
ARSENIC  TOTAL  BARIUM,  TOTAL  CADMIUM  TOTAL MIUM, TOTAL
ARSENIC DIS~ RECOV~=  DIS= RECOV~ DIS~ RECOV~ | DIS~ RECOV=-
TOTAL SOLVED  ERABLE SOLVED ERABLE  SOLVED  ERABLE ;| SOLVED  ERABLE
TIME uG/L (uG/L e/t (uG/L (e/L UG/L (UG/L  (US/L (uG/L
DATE AS AS)  AS AS)  AS BA)  AS BA) AS CD) AS CD) AS CR) ! AS CR) A5 CO)
(01002)  (01000) (01007) (01005) (01027) (01025) (01034) (01030) (01037)
DEC |
20... 1300 1 1 100 0 2 1 0 0 0
MAY w
04... 1530 1 1 100 100 4 4 <10 0 0
JuL
19... 1400 1 1 100 100 0 0 10 0 0
MANGA=
COPPER, IRON, LEAD, NESE, MANGA= MERCURY
COBALT, TOTAL  COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL
DIS= RECOV~-  DIS~ RECOV= DIS~ RECOV~ DIS~- RECOV~ DIS~ RECOV=
SOLVED ERABLE SOLVED ERABLE  SOLVED ERABLE  SOLVED ERABLE  SOLVED  ERABLE
uG/L (UG/L (UG/L (e/L (uG/L (UG/L (uG/L (UG/L | (UG/L (UG/L
DATE AS CO) AS CU) AS CU) AS FE} AS FE) AS PB) AS PB)  AS MN)  AS MN)  AS HG)
(01035) (€01042) (01040) (01085) (01046) (0105t) (01049) (01055)  (01056) (71900)
DEC ;
20... 0 2 0 410 210 18 11 80 30 .0
mMAY
0deas 0 13 4 560 200 48 48 120 80 <.5
JuL .
1944, 0 8 3 1000 470 S 5 100 30 5
! CARBON,
SELE=  SILVER, ZINC, CARBON, ORGANIC
MERCURY  SELE~ NIUM, TOTAL  SILVER,  TOTAL ZINC, ORGANIC  SuUS~
DIS~ NEUM, DIS~ RECOV~ DIS~ RECOV~ DIS= 018~ PENDED
SOLVED  TOTAL SOLVED ERABLE SOLVED ERABLE  SOLVED SOLVED TOTAL
(UG/L (uG/L (ue/L (UG/L (UG/L (UG/L (UG/L (MG /L (MG/L
DATE AS HG) AS SE}  AS SE)  AS AG) AS AG) AS ZN) A8 ZN)  AS ©) As C)
(71890) (01147) (01145) (01077) (01075) (01092) (01090} (00681) (00689)
DEC
20,40 .0 0 0 0 0 20 0 13 ]
MAY :
04,,. <.S 0 0 0 0 20 10 |9.8 -
Jut
19... .5 0 0 0 0 20 10 1 2.9

[



MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

WATER GUALLITY DATA, WATER YEAR OCTDBER 1977 TO SEPTEMBER 1978

ATRA- CHLOR= 01~
ALDRIN,  ZINE, DANE, LD, ODE, DDT,  AZINON,
TIME ToTAL TOTAL T0TAL TOTAL ToTAL TOTAL TOTAL
DATE WG/L)  (IG/L)  (UG/L3  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39330)  (39630) (39350) (39360) (39365) (39370) (39570)
NOV
02... 0915 ND nD ND ND ND ND ND
FEB
1700e 1300 ND D ND ND ND ND ND
mMAY
04... 1530 ND ND ND ND ND ND ND
AUG
EX T 1100 ND - ND ND ND ND ND
HEPTA= METH=  METHYL
DI~ HEPTA=  CHLOR MALA- 0XY=  PARA=-
ELDRIN ENDRIN, ETHION, CHLUR, EPOXIDE LINDANE  THIDN, CHLOR,  THION,
TOTAL T07AL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39380) (39390) (39398) (394)0) (39420) (39340) (39530) (39480) (39600)
NOV
02... ND ND ND ND ND ND ND ND ND
FEB :
17,04 ND ND ND ND ND ND ND ND ND
MAY
04... ND ND ND ND ND ND ND ND ND
AUG
23cee ND ND ND ND ND ND ND NOD ND
SIMaA-
ZINE
METHYL TovaL
TRI=  PARA- 10X~ TOTAL CouL=
THION,  THION, APHEWE, TRI- 2,40, 2,4,5-T SILVEX, SON
ToTAL ToTAL TOTAL THION TOTAL T0TAL TDTAL COND.,
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39790)  (39540) (39400) (39786) (39730) (39740) (39760) (39025)
NOV
0240 ND ND ND ND ND ND ND ND
FEB
17... ND ND ND ND ND ND ND ND
MAY
04, ND NO ND ND - .- - NO
AUG
23... ND ND ND ND -- .- .- .-
LENGTH PERI~ CHLOR=A CHLOR=8
OF PHYTON  PERI=  PERI-  PERI=
EXPO- BIOMASS PHYTON  PHYTON  PHYTON
SURE TOTAL  BIOMASS CHROMO- CHROMO=-
(DAYS) DRY ASH  GRAPHIC GRAPHIC
TIME WEIGHT  WEIGHT FLUOROM FLUDROM
DATE G/SG M  G/SQ M (MG/M2) (MG/M2) SAMPLING
(00022) (00573) (00572) (70957) (70958)  METHOD
JUN POLYETHYLENE
07.0ee 1230 42 7.72 5,04 12.3 6.05 STRIP
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NOTE:

DATE

TIME

TOTAL CELLS/ML
DIVERSITY: DIVISION
+CLASS
«+ORDER
sesFAMILY
o esGENUS

ORGANISM

MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

PHYTOPLANKTON ANALYSES,

NOV

CELLS
/ML

CHLOROPHYTA (GREEN ALGAE)

+CHLOROPHYCEAE

« «CHLOROCOCCALES

» ¢+ 00CYSTACEAE

oo ss ANKISTRODESMUS
ees oCHLORELLA
sesoeDICTYOSPHAERIUM
ees o KIRCHNERIELLA
«eso00CYSTIS

«« TREUBARIA
SCENEDESMACERE
+«SCENEDESMUS

eee s TETRASTRUM
««VOLVOCALES

«es CHLAMYDOMONADACE AE
oo eeCHLAMYDOMONAS
«o ZYGNEMATALES
+s+sDESMIDIACEAE

« oo o COSMARIUM

CHRYSOPHYTA
«BACILLARIOPHYCEAE
+«CENTRALES
«+«COSCINODISCACEAE
eeeosCYCLOTELLA

eessMELOSIRA

eee o STEPHANODISCUS
o« PENNALES

o+« ACHNANTHACEAE
seeoCOCCONEIS
eesCYMBELLACEAE
eessCYMBELLA

ees s EPITHEMIA
oeesRHOPALODIA
DIATOMACEAE
ese s DIATOMA

s o FRAGILARIACEAE
eeeeASTERIONELLA
eessFRAGILARIA

e eeeSYNEDRA

o+ s GOMPHONEMATACE AE
o s o GOMPHONEMA

65
56

37
37
12

28
28

2,77
1100

PER=
CENT

LI I I I

"e

o v

w

LY LV g

OCTOBER 1977 TO AUGUST 1978

APR 2,78
1600
2000

1.5
1.5
1.8
3.1
3.3
CELLS PER=
/ML
440# 22
s7 3
100 S
14 1
29 1
160 8
14 1
29 1
72 4
400% 20
72 4
43 2

# - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
* . OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

CENT

JUN 7,78
1230
1900

1.8
1.8
2.5
3.1
3.3
CELLS PER=
/ML CENT
45 2
22 1
110 6
270 14
67 4
45 2
4708 25
45 2
22 1
22 1
22 1
22 1

JuL 19,78 AUG 23,78
1400 1100
s?o 22000
1 1.1
1, 1.1
1 1.4
2 1.5
2 T 1.9
CELLS PER= CELLS PER=
/ML CENT /ML CENT
44 ) 400 2
e 360 2
- - 1800 8
- - 130 1
- |- a0 2
- {h * ]
2104 25 270 1
- } - 180 1
| t
- |k 270 1
|
180% 21 810 4
1808 21 580 3
29 | a 270 1
15 12 - -
- e - =
- ‘ - - -
29 | |4 - -
i
29 4 - -



DATE
TIME

ORGANISM

+e «MERIDIONACEAE
ereMERIDION

e+« NAVICULACEAE
eeesCALONEIS
esseNAVICULA

»+ o NITZSCHIACEAE
eoeoNITZSCHIA
«CHRYSOPHYCEAE
««CHRYSOMONADALES
s «MALLOMONADACEAE
o oo oMALLOMONAS

« ¢ s OCHROMONADACEAE
oo oo OCHROMONAS

MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1977 TO AUGUST 1978--Continued

NOV 2
110

CELLS
/ML

34
22

CRYPTOPHYTA (CRYPTOMONADS)

«CRYPTOPHYCEAE
+« «CRYPTOMONIDALES

o+ «CRYPTOMONUDACEAE

eees CRYPTOMONAS

CYANOPHYTA (BLUE-GREEN ALGAE)

+CYANOPHYCEAE
««CHROCCOCCALES
oo+ CHROCCOCCAEAE
«eos ANACYSTIS

« « HORMOGONALE S
«++sNOSTOCACEAE
seeANABAENA

«esOSCILLATORIACEAE

esesOSCILLATORIA
««CHROCCOCCALES
o++ CHROCCOCCAEAE

o ee s GOMPHOSPHAERIA

730%

EUGLENOPHYTA (EUGLENOIDS)

«EUGLENOPHYCEAE

« +EUGLENALES

o s« EUGLENACEAE
»¢0 o TRACHELOMONAS

NOTE: # « DOMINANT ORGANISM;
* = OBSERVED ORGANISM,

17
0

PER~
CENT

65

APR 2,78
1600
CELLS PER~-
/ML CENT

* 0
29 1
170 9
43 2
290 14
14 1

EQUAL TO OR GREATER THAN 15%
MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

JUN 7,78 JuL 19,78
1230 1400
CELLS PER- CELLS PER-
/ML CENT /ML CENT
130 7 29 a4
45 2 -~ -
200 11 -~ -
3608 19 - -
- - 88 11

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT

TIME
DATE
NOV
02,44 0915
FEB
17400 1430
MAR
3000 1430
MAY
04,.. 1545
JUN
07400 1040
JUuL
19.., 1405
AUG
23440 1100

STREAM=
FLOW
(CFS)

(00060)

4620
2700
10300
7410
9870
10700
8080

TEMPER=
ATURE
(DEG C)
(00010)

9.0
.0
13,0
17.5
23.0
24,0

SEDI~
MENT
SEDI~- DIs=
MENT, CHARGE ,»
SUS~ SUS=~
PENDED PENDED
(MG/L) (T/DAY)
(80154) (8015%)
37 462
a5 328
a7 2520
15 300
34 906
23 665
20 436

SED.
suse.
FALL
DIAM,
X FINER
THAN
<062 MM
(70342)

96
98
75
89
88
89
96

s3

AUG 23,78
1100
CELLS PER-
/ML CENT

* 0

* 0

= 0

180 1
160008 70
630 3



54 SAUK RIVER BASIN
05270500 SAUK RIVER NEAR ST. CLOUD, MN

LOCATION.--Lat 45°33'35", long 94°14'00", in SE 1/4 SW 1/4 sec.8, T.124 N., R.28 W., Stearns County, Hydrologic
Unit 07010203, on right bank 0.5 mi (0.8 km) northwest of Waite Park, 3 mi (4.8 km) west of St. Cloud, and
5 mi (8.0 km) upstream from mouth.

DRAINAGE AREA.--925 miZ (2,396 km2).

PERIOD OF RECORD.~-July 1909 to December 1912, April to December 1913, May to November 1929, March 1930 to
September 1931, April to November 1932, March to November 1933, March 1934 to current year. Monthly
discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1308: 1912(M), 1932(M). WSP 1508: 193T(m).

GAGE.--Water-stage recorder. Datum of gage is 1,034,63 ft (315.355 m) National Geodetic rtical Datum of 1929.
Prior to Nov. 22, 1934, nonrecording gage on highway bridge 1 mi (1.6 km) downstream at|datum 6.77 ft (2.06 m)
lover. l

REMARKS.--Records good except those for winter period and period of no gage-height record’ uly 19 to Aug. 24,
which are fair. Flow regulated by powerplants and reservoirs above station.

AVERAGE DISCHARGE.--48 years (water years 1910-12, 1931, 1935-78), 270 ft3/s (7.646 m3/s);§3.96 in/yr
(101 mm/yr). P

EXTREMES FOR PERIOD OF RECORD,--Maximum djscharge, 9,100 rt3/s (258 m3/s) Apr. 13, 1965, gage height, 10.68 ft
(3.255 m); minimum, 0.3 ft3/s (0.008 m3/s) Nov. 25, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,820 ft3/s (51.5 m3/s) July 10, gage height, 5.00 ft (5 52u m);
?aximum gage height, 5.21 ft (1.588 m) Mar. 26 (backwater from ice); ninimum daily discharge, 78 ft3/
2.21 m?/s) Mar. 20,

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN . JuL AUG SEP
I

1 230 229 331 233 90 80 1270 843 489 1200 280 192

2 217 219 327 227 89 80 1190 814 475 1410 265 186

3 203 217 320 221 88 80 1130 at1 446 1510 248 177

4 190 210 316 214 88 80 1100 738 426 1530 230 172

S 175 205 313 207 87 80 1050 666 399 1530 218 169

6 160 208 309 200 86 80 1110 618 38s . 1530 202 165

7 150 212 304 193 86 80 1190 Se7 378 1580 195 159

8 160 219 301 186 85 80 1240 621 364 1560 184 152

9 178 410 299 179 85 80 1280 658 340 1690 178 148
10 205 565 296 172 84 80 1310 625 328 1800 176 145
11 250 Se1 293 16S 84 80 1280 623 338 1690 190 150
12 315 S61 291 158 84 80 1270 581 328 1590 216 216
13 350 569 290 150 83 80 1260 585 309 1560 213 232
14 355 Se4 290 142 83 80 1160 572 286 1430 209 314
15 322 S60 289 134 82 80 1110 S31 293 1330 199 292
16 298 569 285 128 82 80 1050 S15 568 1240 192 302
17 272 543 283 122 82 80 997 493 635 1 1140 184 311
18 256 495 283 118 81 80 978 470 648 \[1050 175 344
19 229 457 283 114 81 80 1030 453 613 1950 178 378
20 224 515 283 110 81 78 1020 443 588 850 182 382
21 207 631 283 107 80 8s 973 397 53t i 750 180 386
22 192 S04 281 104 80 170 927 378 488 i 660 178 389
23 181 439 278 101 80 373 921 362 488 600 184 358
24 181 420 273 98 80 800 1020 342 476 S40 200 337
25 183 395 270 9 80 1280 1030 324 611 I} 470 201 330
26 182 375 268 9S 80 1320 1040 317 764 425 197 337
27 169 365 261 94 80 1300 1020 356 786 375 212 327
28 164 350 258 93 80 1140 986 386 814 340 212 311
29 157 344 250 93 ——— 1220 935 432 805 320 204 257
30 156 338 247 92 —— 1270 875 455 841 310 195 247
31 216 - 240 91 -—— 1300 —-—— 464 —-—— 295 193 -
TOTAL 6727 12249 8895 4437 2331 11856 327S2 16440 15240 33255 6270 7865
MEAN 217 408 287 143 83.3 382 1092 530 So8 ' 1073 202 262
MAX 355 631 331 233 90 1320 1310 843 841 ‘FIBOO 280 389
MIN 150 205 240 91 80 78 875 317 286 ¢ 295 175 145
CFSM 24 <44 «31 .16 .09 .41 1.18 .57 .55 "1.16 .22 .28
IN. 27 49 «36 .18 .09 48 1.32 66 .61 11,34 .25 +32

CAL YR 1977 TOTAL 60526 MEAN 166 MAX 748 MIN 23 CFSM .18 IN 2.43
WTR YR 1978 TOTAL 158317 MEAN 434 MAX 1800 MIN 78 CFSM ,47 IN 6.37

%
#
|




ELK RIVER BASIN
05275000 ELK RIVER NEAR BIG LAKE, MN

55

LOCATION.--Lat 45920'02", long 93°40'00", in NE 1/4 SW 1/4 sec.23, T.33 N., R.27 W., Sherburne County, Hydrologic
Unit 07010203, on right bank at upstream side of highway bridge, 4 mi (6 km) east of Big Lake and 4 mi (6 km)

downstream from St.

DRAINAGE AREA.--615 mi2 (1,593 kn?).

REVISED RECORDS.--WSP 895:

GAGE.--Water-stage recorder.
April 1911 to Sept. 30, 1917, Apr. 1, 1931, to July 26, 1934, nonrecording gage at same site and datum.

REMARKS.-~Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--50 years (water years 1912-17, 1935-78), 254 £t3/s (7.19 m3/s), 5.61 in/yr (142 mm/yr).

Francis River.

WSP 1308:

EXTREMES FOR PERIOD OF RECORD3--Max1mum d

(3.310 m); minimum, 3.6 ft

Day

VENE NEWN-

10

TOTAL 6
MEAN

MAX

MIN

CFSM

IN.

CAL YR 1977
WTR YR 1978

ocT

163
156
147
142
136

136
147
207
235

247

271
298
315
311
297

282
269
259
251
239

227
215
206
197
189

184
177
170
164
159
181

577
212
315
136
«35
.40

TOTAL
TOTAL

MEAN 152

DISCHARGE ,
NOV DEC
198 260
197 252
196 2ud
197 242
198 238
196 235
196 233
195 231
229 230
288 230
310 231
326 232
379 233
469 236
516 238
509 241
489 245
468 249
455 252
471 255
435 250
371 233
350 220
330 210
320 200
305 192
290 185
280 179
272 171
268 165
—— 160

9703 6976
323 225
516 260
195 160
»53 <37
+59 .42

55513
134795

MEAN 369

/s (0.102 m

EXTREMES FOR CURRENT YEAR.--Maxim

m discharg
minimum daily discharge, 89 ft

/s (2.52 m

JAN

155
150
148
144
141

138
136
134
132
130

128
127
126
124
122

121
120
120
119
119

118
118
118
117
116

115
114
113
113
112
112

3900
126
155
112
.21
24

MAX
MAX

9s

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1911 to September 1917, April to September 1931, April to November 1932, March to
November 1933, March 1934 to current year.

1939.

1912(M), 1915-17(M).
Datum of gage is 899.60 ft (274.20 m) National Geodetic Vertical Datum of 1929.

FEB

111
111
110
110
109

108
107
106
105
104

103

2820
101
111

92
.16
.17

6us

2030

NOTE.--No gage-height record Dec¢. 11 to Jan. 23.

IN CUBIC FEET PER SECOND,

MIN
MIN

WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

MAR

380
400

600
1000
1000

809

888

897

8263
267
1000
89
.43
50

37
89

CFsM
CFSM .60

APR

830
795
758
752
710

730
749
799
860
981

1040
1160
1270
1330
1310

1220
1100
1040
971
886

808
768
757
755
741

719
732
753
737
709

26770
892
1330
709
1.45
1.62

«25

MAY

678
634
586
540
498

463
426
420
415
406

394
391
394
381
363

347
337
330
315
300

283
267
253
239
229

224
251
285
318
334
352

11653
376
678
e2u
.61
.70

IN 3,36
IN 8,15

JUN

379
398
394
363
328

298
2717
268
252
239

220
215
204
197
194

368
43S
393
351
348

334
309
296
288
316

313
293
308
379
539

9500
317
539
194
.52
57

JuL

709
738
730
743
882

1020
1100
1100
1100
1430

1980
2030
1960
1810
1660

1550
1450
1330
1200
1070

960
834
734
658
587

524
470
422
377
338
3ta

31810
1026
2030

314
1.67
1,92

AYG

307
292
277
265
250

233
219
209
199
189

181
174
1B3
219
218

207
199
195
186
177

175
185
183
179
179

179
215
244
240
225
226

6609
213
307
174
<35
40

scharge, 7,360 ft3/s (208 m3/s) Apr. 16, 1965, gage height, 10.86 ft
/8) July 31, 1934,

2,060 rt3/s (58.3 n3/s) July 11, gage height, 5.81 £t (1.771 m);
) Mar. 19.

SEP

225
208
194
186
178

165
157
150
144
148

162
204
266
319
344

375
a14
473
501
515

532
540
543
S32
512

490
473
as2
424
392

10218
340
Sa3
144
55
.62
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PERIOD OF RECORD.~--Water years 1969-T1, 1975 to current year.

REMARKS.--Suspended-sediment samples collected once daily and more frequently for storm events when stage

exceeded 2.0 ft.

Day

MEAN
CONCEwe
TRATION

(M, /L

[ RV N

T NN~NE®

LOADS

) (T/DAY)

DCTHRER

APRIL

45
26
14

13
17
16
10
10

16
14
14
14
15

ELK RIVER BASIN

WATER-QUALITY RECORDS

05275000 ELK RIVER NEAR BIG LAKE, MN--Continued

SUSPENDEDO~SEDIMENT, wATER YEAR UCTOBER 1977 TO SEPTEMBER 1978, .

MEAN
CUNCEN=
TRATION

(MG/L)

LOANS

{T/704Y)

MOVEMBER

11

MEAN
CONCEN=
TRAT [N

(MG/L)

LOADS

(T/0AaY)

DECEMBER

JUNE

MEAN
CONCEN=
TRATION

(MG/L)

LOADS

(T/0AY)

JANUARY

JuLy

MEAN
CONCEN=-
TRATION

(MG/L

0A

) T/DAY)

DS

FEB’ ARY

i

MEAN
CONCEN=
TRATION

(MG/L)

4

10

12

LOADS
(T/DAY)

MARCH

——
.98

6.4

29

SEPTEMBER

15

22



DAY

COVENG VNEWNe

-

. -
EWN -

15

NOTE:

ELK RIVER BASIN

05275000 ELK RIVER NEAR BIG LAKE, MN--Continued

TEMPERATURE (DEG, C) OF WATER, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

ONCE=DAILY
ocr NOV DEC JAN FE8 MAR

J— 10.5 -
15,0 - c—- [, -ne
. --- 1.5 --- -
-—- --- - .5 .5
——- - - 5.0

NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20X OF YEAR

D)
necuwun vocoowm wvawvy

-
DNEmY PRONOC Vo

MAY

14,0
15.0
16.0
15.5

JUN

21.0

57




58 ELK RIVER BASIN
05275000 ELK RIVER NEAR BIG LAKE, MN--Continued
WATER QUALITY DATA, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
PARTICLE-SIZE DISTRIBUTION OF BED MATERIAL

WATER QUALITY DATA, WATER vEAR OCTOBER 1977 TO SEPTEMBER 1978 i

BED BED BED B!D_ BED BED ] BED [.1.0)
NUMBER MAT, MAT, MAT, MAT, MAT, MAT, MAT o MAT, MAT,
orF STREAMe S1EVE S1EVE SIEVE SIEVE S1EVE SIEVE J1EVE BlEVE SIEVE
8AMe FLOW, DIAM, DIaM, DIAM, DIAM, DIAM, DIAM, 1AM, DIAN, D1aM,
PLING INSTANe ¥ FINER X FINER X FINER x FINER X FINER X FINER X FIINER X FINER X FINER
TIME POINTS TANEOUS  THAN THAN THAN  THAN THAN THAN 'THAN THAN THAN
DATE (crFs) 2002 MM 125 MM 500 MM 1,00 MM 2,00 MM 4,00 MM o#oto MM 6,0 MM 32,0 MM
€00063) (00061) (80164) (80165) (80167) (BO16S) (80169) (¢80170) (80171) (80172) (80173)

sep
22... 1348 4 sa3 0 1 14 21 27 36 ss ss 100




CROW RIVER BASIN 59
05278000 MIDDLE FORK CROW RIVER NEAR SPICER, MN

LOCATION.--Lat 15015'"5", long 94°n8+10", in NE 1/4 sec.27, T.121 N., R.33 W., Kandiyohi County, Hydrologic Unit
07010204, on right bank 75 ft (23 m) ﬁpstream from highaa bridge: 1.5 mi iz.u km downstreaﬁ from Lake
Calhoun, 3 mi (4.8 km) downstream from Green Lake, and 6.8 mi (10.9 km) northeast of Spicer. ’

DRAINAGE AREA.--179 mi? (464 km?), approximately.

PERIOD OF RECORD.--March 1949 to current year.

REVISED RECORDS.--WSP 1508: 1949(M), 1950.

GAGE.--Water-stage recorder and concrete and steel sharp-crested V-notch weir, Datum of gage is 1,147.93 ft
(349.889 m) National Geodetic Vertical Datum of 1929 (Kandiyohi County Highway Department bench mark). Prior
to July 20, 1950, nonrecording gage at bridge 75 ft (23 m) downstream at same datum.

REMARKS.~--Records good except those for winter period, which are fair. Flew affected by natural storage and
some regulation from lakes above station.

AVERAGE DISCHARGE.--29 years, 51.6 ft3/s (1.461 m3/s), 3.91 in/yr (99 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 408 ft3/s (11.6 w3/8) June 29, 1953, gage height, 6.52 ft
(1.987 m); maximum gage height, 6.67 ft (2.033 m) June 25, 1957; no flow Mar. 15-24, 1949, Feb. 26 tc Mar.
26, 1960, Dec. 8, 1963, Feb. 10-21, 1965, Feb. 19-28, 1968, Jan. 11-30, 1975.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 213 rt3/s (6.03 m3/s) Apr. 26, gage height, 4.54 ft (1.384 m);
minimum, 1.6 ft3/s (0.045 m>/s) Oct. 5, gage height, 2.20 ft (0.671 m).

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
| 2.3 11 a7 as a2 a9 107 186 188 152 93 65

2 2.0 12 a8 as a2 40 106 183 143 154 9% 63

3 1.9 13 a9 as 42 a1 114 179 138 150 91 61

a 1.9 12 50 44 42 a1 126 169 135 143 86 57

5 1.9 12 50 as a2 42 138 162 129 136 85 Se

6 1.9 12 50 a4 a2 a2 156 156 124 136 82 55

7 2.5 13 50 a9 a2 a2 162 150 128 160 78 54

8 4.9 14 50 80 a2 a1 164 162 125 166 76 53

9 4,9 33 50 58 az 40 167 169 121 165 72 55
10 s.2 36 50 50 a2 41 175 156 116 154 69 52
11 6.3 33 50 a8 a2 a1 181 166 122 144 67 52
12 S.6 30 50 a6 a2 a1 188 178 119 166 65 62
13 4.9 29 50 aq az 4g 188 184 114 150 63 81
14 5.2 29 S0 44 a2 47 184 187 111 146 62 107
15 5.2 31 50 aa a2 46 183 184 11 140 64 101
16 8.6 38 a9 as a2 47 183 180 140 133 61 98
17 5.2 38 49 44 42 45 175 176 141 129 S9 86
18 6.3 38 a9 a3 42 50 176 172 136 126 57 87
19 5.2 36 a8 a3 a2 s2 183 169 127 121 55 86
20 5.2 38 a8 42 a2 Se6 177 168 123 116 s2 83
21 5.6 ag a8 a2 a2 62 172 159 116 118 50 80
22 4.9 a6 a7 a2 42 77 166 152 110 127 52 76
23 4.6 a6 a7 a1 a1 100 170 149 119 121 54 73
24 4.6 as a7 a1 a1 92 181 146 118 115 s2 71
2s 4.9 a3 a7 a1 a1 85 196 143 129 113 51 67
26 S.6 42 a6 a1 40 86 210 140 148 110 65 68
27 6.0 a2 a6 41 a0 89 210 145 153 105 76 68
28 S.6 42 46 41 40 91 196 148 154 101 70 64
29 5.2 a3 a6 a1 - 95 192 149 150 98 66 63
30 5.2 aa a6 ay - 102 191 148 150 95 66 6l
31 9.2 - a6 41 - 104 —_— 106 . 93 68 -
TOTAL  144,5 941 1499 1399 1167 1862 $115 5057 3898 4063 2103 2101
MEAN 4,66 31.4 48,0 as,1 41,7 60.1 171 163 130 131 67.8 70.0
MAX 9.2 46 50 80 42 108 210 187 154 166 9% 107
MIN 1.9 11 a6 41 40 a0 106 140 110 93 50 52
CFSM .03 .18 .27 .25 .23 .38 .96 .91 .73 .73 .38 .39
N, .03 .20 .31 .29 .24 .39 1.06 1.05 .81 .80 .68 .40

CAL YR 1977 TOTAL 3069,99 MEAN 8,481 MAX SO MIN .27 CFSM ,05 IN .64
WTR YR 1978 TOTAL 29349,50 MEAN 80.4 Max 210 MIN 1.9 CFSM .45 IN 6,10



60 CROW RIVER BASIN
05278930 BUFFALO CREEK NEAR GLENCOE, MN

LOCATION.--Lat 44°45'50", long 94°05'27", in SW 1/4 SW 1/4 sec.16, T.115 N., R.27 W., McLeod County, Hydrologic

ggiénggSSZOS, on right bank, 20 ft (6 m) downstream from bridge on County Highway 1, 2.6 mi (4.2 km) east

DRAINAGE AREA.--374 mi2 (969 km?).

PERIOD OF RECORD.--Annual maximum, water year 1972, October 1972 to current year. ;
GAGE.-~Water-stage recorder and crest-stage gage.

Dat . .
Veroyaver stage recorde atum of gage is 969.60 ft (295.53 m) National Geodetic

October 1, 1971, to September 30, 1972, crest-stage gage at present site and datum.
REMARKS.--Records fair.

AVERAGE DISCHARGE.--6 years, 73.6 ft3/s (2.084 m3/s), 2.67 in/yr (68 ma/yr).

(3.051 m) from crest-stage gage; minimum daily, 0.01 ft3/s (<0.001 m3/s) Aug. 28, 29, Sept. 8, 1976; minimum

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,370 f§3/s (67.1 m3§s) May 28, 1972, g e height, 10.01 £t
gage height, 0.53 ft (0.162 m) Aug. 28, 29, 1976. §

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,410 rt3/s (39.9 m3/s) Mar. 25 e hei h‘ 8.1 I ;
minimum, 9.2 ft°/s (0.261 m3/s) Aug. 25, 26, éage height, 0.97 ft (0.296 o). Bage height, 8.13 rt (2.478 n);

STATION NUMPBER 05278930 BUFFALO CREEK NEAR GLENCUE, MN STREAM  SOURCE AGENCY USGS
LATITUDE 444550 LONGITUDE 0940527 DRAINAGE AREA 374,00 DATUM 969,60 STATE 27 COUNTY 08S
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTORER 1977 T0 SEPTEMBER 1978
MEAN VALUES
DAY ocT NOV DEC JaN FEB MAR APR MAY Jun Jut AUG SEP
1 27 62 69 42 37 18 350 242 282 99 34 53
2 27 71 67 42 37 19 320 202 275 91 18 48
3 20 70 64 42 37 39 290 175 267 91 31 45
a 22 58 63 42 37 19 290 154 256 a1 ap 37
5 17 49 60 42 37 19 295 137 230 63 a1 29
6 18 s 58 41 37 19 310 123 199 57 37 25
7 37 a2 s7 41 37 39 340 114 176 1a4 33 23
8 72 a1 sa 40 37 39 380 118 156 131 28 20
9 75 as 54 40 37 39 439 116 136 137 26 18
10 78 121 Sa 39 37 a0 450 117 120 127 22 15
11 77 128 53 39 37 40 390 120 110 122 19 12
12 76 143 52 39 37 40 330 123 101 103 17 250
13 68 154 51 39 37 40 280 127 93 93 16 372
14 60 166 50 39 17 40 240 123 86 85 12 274
15 57 176 50 38 37 40 220 119 82 77 17 212
!

16 ss 175 49 38 37 42 190 116 80 77 22 193
17 S6 161 48 38 37 4y 167 114 83 | 66 22 179
18 53 146 48 38 37 50 212 108 78 | 59 21 170
19 as 132 a7 18 37 80 260 102 69 || s2 19 153
20 46 130 a7 37 37 140 241 95 68 !‘ 48 18 140
21 a3 118 a7 37 17 250 270 87 s2 |l s2 17 135
22 38 111 47 37 37 400 361 80 s1 ! e2 16 132
23 37 i05 46 37 17 600 464 73 I 15 120
2a 35 96 45 37 38 800 475 67 50 ,, 63 11 100
2s 34 90 45 37 38 1300 438 62 120 || 62 9.7 85
26 32 a7 4s 37 38 850 376 57 194 S6 10 74
27 31 83 4y 37 38 680 338 2u7 142 49 155 7S
28 29 80 as 37 18 550 327 506 96 52 a7 68
29 25 76 43 37 .- 450 312 429 76 a8 69 62
30 18 70 43 37 .- 400 281 368 a0 44 S6 58
31 57 - 43 37 - 375 o 313 - a2 63 _—
ToTAL 1368 3075 1589 1201 1041 7601 9630 4934 3861 |, 2395  1021,7 3177
MEAN a4.,1 103 51.3 38,7 37.2 245 321 159 129 77.3 33,0 106
MAX 78 176 69 42 18 1300 475 506 282 144 155 172
MIN 17 a1 43 37 37 38 167 57 49 42 9.7 12
CFSM W12 .28 .14 .10 .10 .66 .86 .43 .35 .2t .09 .28
IN. .14 .31 .16 .12 .10 .76 .9 .49 .38 .24 .10 .32

CAL YR 1977 TOTAL 11784.62 MEAN  32.3  MAX MIN .23 .09 IN 1,17

wTR YR 1978 TOTAL 40893.70 MEAN 112 vAX MIN 9.7 CFSM .30 IN 4,07




CROW RIVER BASIN 61
05279000 SOUTH FORK CROW RIVER NEAR MAYER, MN
LOCATION,.--Lat 44°54'20", long 93°53'05", in SW 1/4 SW 1/4 sec.30, T.117 N., R.25 W., Carver County, Hydrologic
Unit 07010205, near center of span on downstream side of bridge on State Highway 7, 1.3 mi (2.1 km) north of
Mayer, 4.3 mi (6.9 km) southwest of Watertown, and 16 mi (26 km) upstream from confluence with North Fork,
DRAINAGE AREA.--1,170 mi2 (3,030 kn?), approximately.
PERIOD OF RECORD.-~-April 1934 to current year. Monthly discharge only for some periods, published in WSP 1308,
REVISED RECORDS.--WSP 1508: 1935-36.

GAGE.~~-Nonrecording gage and crest-stage gage. Datum of gage is 925.78 ft (282.18 m) National Geodetic Vertical
Datum of 1929 (Minnesota Department of Transportation bench mark).

REMARKS.--Reoords good except those for winter period, which are fair.
AVERAGE DISCHARGE.--44 years, 252 ft3/s (7.137 n3/s), 2.92 in/yr (T4 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 16,100 ft3/a (456 m3/s) apr. 1 196 age height, 19.23 ft
5.861 m), from floodmark; no flow at tines.s ’ ’ P 3, 1995, sage ght, 19.23

EXTREMES FOR CURRENT YEAR.~--Maximum discharge, 2,290 rt3/s (64.9 m3/s) Mar. 28, gage height, 9.12 ft (2.780 m)

(backwater from,ice); maxigum gage height, 9.91 ft (3.021 m) Mar. 27 (backwater H i
disoharge, 40 tt3/s (5.13 mgls)sogt. 1.g 3 “ T (backuater fron 1005, mininum datly

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TG SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 40 238 130 109 91 76 1230 912 922 674 269 862

2 42 242 125 109 90 76 1110 810 865 569 261 805

3 43 216 119 109 89 76 983 718 818 527 .247 692

4 a6 153 118 109 88 76 925 643 749 499 230 615

S 42 a7 116 108 87 76 882 549 674 443 226 527

] 41 70 115 108 86 76 900 48% 604 422 212 466

7 S1 53 115 108 86 76 971 458 577 575 199 400

8 77 50 114 108 85 17 983 435 S01 579 190 355

9 93 70 114 108 84 78 1060 4a3 a48 751 174 33
10 155 192 113 108 83 78 1110 429 a24 790 162 300
11 206 285 113 108 83 80 1180 4i6 384 711 151 280
12 202 354 112 108 82 83 1180 405 344 645 145 304
13 173 448 115 107 81 82 1060 404 319 597 133 758
14 155 498 120 107 80 a3 962 404 289 549 123 1160
15 131 548 130 107 80 84 900 400 2m 531 148 1140
16 122 546 150 107 79 T 84 800 384 263 483 168 1120
17 107 518 170 107 78 84 714 348 282 a46 163 992
18 95 a70 175 106 78 87 792 332 277 405 133 930
19 79 a3s 170 104 77 100 965 310 263 378 124 888
20 70 azé6 160 102 76 120 9a3 273 250 339 113 818
21 64 394 158 100 76 165 965 252 236 327 99 747
22 60 305 150 100 76 250 956 234 214 3514 89 678
23 57 270 145 98 76 az20 1020 218 222 389 91 637
24 55 230 140 . 98 76 1050 1160 214 224 384 86 551
25 52 210 135 97 76 T 1400 1260 206 274 380 84 495
26 v S1 197 130 9% 76 1570 1260 196 417 373 88 448
27 48 173 125 95 76 1870 1210 246 549 3468 244 438
28 46 160 120 94 76 2200 1140 545 466 344 575 377
29 44 150 115 93 ——- 1870 1070 928 420 332 1000 346
30 43 140 110 93 - 1580 953 1070 a3y 304 1020 326
31 69 - 110 92 ——- 1320 —— 1010 ataid 279 950 m——
TOTAL 2559 8128 4029 3203 227% 15345 30684 14677 13037 14744 7897 18766
MEAN 82,5 271 © 130 103 81.1 a9s 1023 473 435 476 255 626
MAX 206 S48 175 109 91 2200 1260 1070 922 790 1020 1160
MIN 40 S0 110 92 76 76 714 196 214 279 84 280
CFSM «07 .23 .11 .09 .07 .42 87 .40 37 . otl .22 54
IN, .08 .26 .13 .10 .07 .49 .98 .47 41 47 .25 50

CAL YR 1977 TOTAL 28697,70 MEAN 78.6 MAX Sa8 MIN <00 CFSm .07 IN 91
WTR YR 1978 TNTAL 135340.00 MEAN 371 MAX 2200 MIN 40 CFS™ ,32 IN 4,30
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LOCATION.--Lat 45°05'12", 1ong 93°44'02", in sec.29, T.119 N., R.24 W., Hennepin County, Hydrologic Unit
07010204, on right bank at Rockford, 150 ft (46 m) downstream from bridge on State Highway 55 and 1 mi

CROW RIVER BASIN

05280000 CROW RIVER AT ROCKFORD, MN

(1.6 km) downstream from confluence of North and South Forks.

DRAINAGE AREA.--2,520 mi2 (6,530 kn?), approximately.

PERIOD OF RECORD.--April to July 1906 (published as "near Dayton"), June 1909 to September 1917, April to
November 1929, March 1930 to September 1931, April to November 1932, March to November 1933, March 1934

Monthly discharge only for some periods, published in WSP 1308.

1972 (M) (m).

Datum of gage is 893.08 ft (272.21 m) National Geodetic Vertical Datum of 1929.

to current year.
REVISED RECORDS.--WSP 1115:

GAGE,--Water-stage recorder.

1932.

'WSP 1508:

1933.

WATER-DISCHARGE RECORDS

WDR MN-77-2:

[
‘v

Apr. 13 to July 21, 1906, nonrecording gage at Berning Mill 14 mi (22.5 km) downstream at different
June 4, 1909, to Sept. 30, 1917, nonrecording gage at site 600 ft (183 m) downstream at different

datum.
datum.
datum.

Apr. 23, 1929, to Aug. 21, 1934, nonrecording gage at site 600 ft (183 m) downstream at present

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

AVERAGE DISCHARGE.--53 years (water years 1910-17, 1931, 1935-78), 627 ft3/s (17.76 m3/s),}$.38 in/yr (86 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 22,“0& re3/s (634 m3/s) Apr. 16, 1965, k ge height,
(5.874 m) from floodmark; minimum, 1.8 ft3/s (0.051 m

caused by ice jam upstream.

EXTREMES FOR CURRENT YEAR.--Maximu
minimum daily discharge,

DAY

-
cCOENO N & W

TOTAL 7
MEAN

MAX

MIN

CFSM

IN.

CAL YR 1977
WTR YR 1978

ocY

172
170
175
175
170

158
167
205
278
346

377
390
390
368
346

322
299
281
271
254

240
230
221
211
208

202
199
193
190
187
237

632
246
390
158
.10
.11

TOTAL
TOTAL

DISCHARGE, IN CUBIC FEET PER SECOND, wATER YEAR OCTUBER 1977 TO SEPTEMBER 1978
. MEAN VALUES

NOV

372
444
444
426
382

342
322
322
338
a22

579
684
760
804
816

8i0
804
777
750
733

678
4712
470
468
468

468
as67
467
466
465

16220
541
816
322
.22
.24

86581
370748

124 ft

DEC

465
465
465
465
465

465
nee
455
450
440

430
az22
a15
410
410

4190
410
S15
585
650

634
601
544
499
aS4

409
365
360
352
348
342

14165
457
650
342
.18
.21

MEAN
MEAN

discharge
s (3.51T m

JAaN

338
330
327
320
312

308
307
309
313
318

320
318
313
305
300

29¢
285
218
270
268

266
262
261
260
253

250
245
240
234
227
220

8847
285
338
220
.11
.13

237
1016

3,

FEB

210
200
190
180
167

160
154
148
145
143

141
140
138
137
136

135
133

4055
145
210
124
.06
06

961
3590

MAR

128
128
128
128
128

128
128
129
129
129

129
129
130
130
130

130
130
131
133
140

160
255
470
860
1100

1350
1680
2780
3590
3380
3050

21270
686
3590
128
.27
31

MIN

min 124

APR

2780
2580
2450
2310
2220

2190
2240
2340
2490
2600

2690
2770
2790
2760
2700

2580
2430
2470
2630
2750

2780
2760
2780
2930
3080

3100
3120
3040
2990
2900

80250
2675
3120
2190
1.06
1.18

CFSM
CFSMm

MAY

2760
2590
2460
2240
2060

193¢
1830
1780
1750
1710

1660
1580
1590
1680
1540

1500
1450
1400
1340
1280

1220
1170
1100
1060
1010

942
954
1180
1700
2000
2140

50506
1629
2760

942
.65
.75

/s) Nov. 15, 1936, gage height, 1,

Jun

2160
2130
2060
1960
1830

1700
1570
1450
1340
1240

1160
1080
1010
961
922

974
987
1000
1030
1060

1060
1050
1030
1010
1100

1350
1570
1580
1570
1620

40564
1352
2160

922
<54
«60

.09 InN 1,28
J40 IN S.47

I
P

JuL

1980
2140
2220
2230
2230

2190
2460
2500

gsao
530
2450
24100
2310

2220
2130

2060
1980
1920
1850
11770

1740
1790
h820
20
780

1690
610
1530
1460
1370

i
|
|
!&7“0
|

‘62460
2015
2540
1370
.80
.92

AUG

1270
1200
1130
1060
1010

954
909
852
799
T66

722
689
650
612
606

618
ol
584
535
500

467
436
436
422
a3

404
716
1260
1570
1700
1850

25792
832
1850
404
.33
.38

19.27 ft
5 ft (0.320 m),

3,640 £t3/s (103 m3/s) Mar. 29, gage height, 7.35 £t (2.240 m);
s) Feb. 22,23; minimum gage height, 2.15 ft (0.665 m) Mar. 15.

SEP

1830
1740
1610
1430
1270

1130
1010
916
834
760

706
744
1030
1500
1780

1890
1910
1890
1820
1730

1630
1500
1390
1260
1140

1040
961
896
846
794

38987
1300
1910

766
52
58



CROW RIVER BASIN
05280000 CROW RIVER AT ROCKFORD, MN--Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1964, 1967, 1969 to current year.

63

REMARKS.--Since August 1975, suspended-sediment samples ccllected when river stage was at cr above 3.5 ft on a
daily basis and mcre frequent during rapidly rising stage.

DAY

DAY

OO ~N> (VRN N VR

10

TEMPERATURE (DEG. () OF WATER, WATER YEAR OCTOHER 1977 TO SEPTEMBER 1978
ONCE-DAILY

ucTr MOV
10,0
N 10.0
“MEAN
CONCEN=
TRATION LOADS
(MG/L) _(T/DAY)
OCTOBER
19 10

-——e

DEC

.0

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

JAN FFH

-5

MAR

occU

)

W NI WA~ U=
DRI
coconcooco

.

MEAN MEAN
CONCEN=- CONCEN=-
TRATION LOADS TRATION LOADS
(MG/L)  (T/DAY) (M5/L)  (T/DAY)
NOVEMBER DECEMBER
98 168

-——

-

APR
6.0
4.0
4.0
4.0

SO NN
e e s s &

Jvaacown (RN RV RV, V) |

~NNo> X
IR

MEAN
CONCEN=
TRATION  LOADS
(M6/L)  (T/DAY)
“JTANUARY

MAY
12.0
12.0
13.0
14.0
14,0

13.0
14.5
13.5

11.5

16.0
16.5
15.0
14,0

16.0
17.0
19.0
20,0
20.0

18.0
19,0
19.5
20.0
21.0

23.0
23.0
21.0
22.5
20.5
19.0
17.0

JUN
18.0
17.0
16,5
17.5
18.0

19.5
20.5
18.0
18.0
20,0

21.5
19.5
20,5
21.0
21.0

21.0
21.5
20,5
21.0
20.5

19.5
23.5
21.5
21.0
22.5

23,0
23,5
24,0
24,0
22,5

20.5

MEAN
CONCEN=-
TRATION

(MG/L)

;

—ow
——-
cow
-——

-——
-——
-——
-

———
-
-ae
.-

20

—n-
-
v
w—
————

-——

JuL
24,0
24,0
24,0
23,0
24,0

24,0
24,5
23.0
22.5
21.0

21.0
21.5
2t.0
21.5
23.0

24,5
25.5
26,5
26.0
24,5

22.5
21,0
19.5
22,0
22.5

23.5
23.0
22,5
22.5
20,5
21,5
23,0

LOADS
(T/DAY)
UARY

——
——-
——
———

-

-

——
-

-

owe
-——
-——
-
-——

AUG
21.5
22.0
20.5
19,0
20,5

21.5
22,5
24,0
23.0
22.5

22.5
23.5
24,5
25,0
25.5

22,0
23,5
24,5
22,0
21,0

23,0

-——-

22.0
20,5
19,5
19.5
20,0
22,0

MEAN
CONCEN=
TRATION

(MG/L)

——
——
-
e

———

-——

70
123

99
153
146
136

80

81

SEP
20.5

22,5
22.5

24,0
24.5
24,5
24,5
24,5

28,5
22.5
19,0
17.5
17.0

17.5
16,5
16.5
17.5
17.0

15.5
15.0
15.0
15,5
14,5

16.0
15.5
14,5
15.5
15.0

-——

19,0

LOADS
(T/DAY)

2.8

-——
o=
——-
-——

89
202
365

361
694
1100
1320
730
667
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MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN=~ CONCEN= CONCEN= CONCEN= CONCEN=
TRATION  LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION  LOADS
DAY (MG/L)  (T/DAY}  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)
APRIL MAY JUNE JuLy AUGUSY SEPTEMBER
1 75 563 35 261 62 362 89 476 61 I 209 73 361
2 66 460 29 203 52 299 60 347 66 214 65 305
3 52 344 35 232 47 261 53 318 70 214 64 278
4 42 262 22 133 46 243 49 295 66 [ 189 61 236
5 38 228 27 150 43 212 45 27 67 | 183 58 199
b
6 37 219 25 130 39 179 58 343 61 | 157 63 192
7 48 290 32 158 48 203 70 465 60 147 54 147
8 55 347 25 120 s 200 55 371 ST \ ;131 57 141
9 60 403 34 161 46 166 62 425 68 Y} 58 134
10 42 295 26 120 46 154 55 376 14 153 58 119
11 So 363 25 112 as 141 55 364 70 136 53 101
12 61 456 26 111 51 149 46 298 70 130 93 187
13 42 316 31 133 55 150 48 299 70 123 104 289
14 29 216 27 115 56 145 48 288 76 126 92 373
15 28 204 23 96 59 147 39 224 69 113 87 418
16 36 251 24 97 90 237 45 250 76 127 111 566
17 55 361 28 110 73 194 4s 241 67 o 77 397
18 64 427 33 125 136 367 40 207 63 ;99 60 306
19 32 221 37 134 141 392 40 200 67 ! .97 76 373
20 23 171 37 128 99 283 49 234 61 | 90 62 290
21 29 218 36 118 81 232 55 258 64 ! 81 49 216
22 24 179 36 114 68 193 58 280 59 69 50 202
23 24 180 38 113 .67 186 50 246 53 | 62 49 184
24 25 198 [ 117 70 191 51 251 S1 j 58 49 166
25 24 200 41 112 102 303 45 216 50 | S6 46 142
26 26 218 45 114 189 689 48 226 49 53 a4 124
27 27 2217 200 542 174 738 51 233 106 218 46 119
28 30 246 217 691 90 384 53 230 168 572 45 109
29 30 242 142 651 65 216 56 231 108 458 38 a7
30 31 243 202 1090 71 311 65 256 103 484 34 73
31 ——— - 73 422 - e 59 218 103 S14 - ve-
TOTAL veu 8554 —— 6913 -—— 7987 - 8937 - 5521 - 6831
PARTICLE SIZE DISTRIBUTION OF BED MATERIAL
BED BED BED RED BED BED ' BED BED
NUMBER MAT, MAT, MAT, MAT, MAT. MAT, MAT, MAT,
oF STREAM=  SIEVE SIEVE SIEVE SIEVE STEVE SIEVE SIEVE SIEVE
SAM= FLOW, DIAM, DI1AM, DIAM, DIAM, Dlam, DIAM 4 DIAM. DIAM,
PLING  INSTAN= % FINER X FINER X FINER X FINER X FINER X Fm& X FINER % FINER
TIME POINTS TANEGUS THAN THAN THAN THAN THAN THAN THAN THAN
DATE (CFS)  L125 MM ,250 MM ,500 MM 1,00 MM 2,00 MM 4,00 8,00 MM 16,0 MM
(00063) (00061) (80165) (B0166) (BO167) (BO168) (80169} (80174) (B0171) 801723
SEP |
22... 1300 2 1s10 0 2 22 45 65 +4 97 100

CROW RIVER BASIN
05280000 CROW RIVER AT ROCKFORD, MN~-Continued

SUSPENDED=SEDIMENT, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978



MISSISSIPPI RIVER MAIN STEM
05283500 MISSISSIPPI RIVER AT ANOKA, MN
LOCATION.--Lat 45911'30", long 93°23'40", in SE 1/4 NW 1/4 sec.19, T.120 N., R.22 W., Anoka County, Hydrologic
Unit 07010206, at bridge on U.S. Highways 52 and 169 at Anoka, 0.3 mi (0.5 km) upstream from Rum River, and
at mile 871.3 (1,402 km) upstream from Ohio River.
DRAINAGE AREA.--17,100 mi2 (44,300 km?), approximately.
PERIOD OF RECORD.-~Water years 1972 to ourrent year.

REMARKS.--Water discharge estimated on the basis of discharge for Rum River near St. Francis (station 05286000)
and Mississippi River near Anoka (station 05288500).

WATER QUALITY DATA, WATER YEAR OCTUBER 1977 TU SEPTEMBER 1978

SPE=~ OXYGEN,
CIFIC LIS~
STREAM= CON= SOLVED
FLiw, DUCT= TEMPER= OXYGEN, {(PER=-
INSTAN= ANCE PH ATURE, TEMPER= v1s- CENT
TIME TANEQUS (MICRO= AIR ATURE SOLVED SATUR=
DATE . (CFS) MHOS) (UNITS) (DEG C) (DEG C) (MG/L) ATION)
(00061) (00095) (00400) (00020) (00010) (00300) (00301)
ucr
03,.. 1115 8070 290 7.8 14,5 13.0 10,2 99
NOV
04,44 0800 7260 309 8,3 15.0 6.0 10,7 88
DEC
22e0s 0945 9620 360 7.9 © =3,0 .0 13.8 97
JAN
05,40 085S 7120 397 7.6 -8,0 -0 .- .-
FER
[V} s 0900 4820 415 7.8 -14,0 .0 12.7 89
MAR
23eae 0850 7520 320 840 =.5 2.0 12.0 89
APR
06.a0 0910 20800 256 8.1 9.0 4.0 12,0 94
MAY
0Bese 0915 11200 380 7.9 11,0 13.5 9.4 92
Jun
2040 0910 12200 324 7.6 17.0 20.0 7.0 77
JuL
03,4 == 16800 349 8.1 18.0 2240 6.3 73
AUG
22400 0910 9080 332 7.8 18,0 24.0 7.2 87
SEP
07cee 091S 11800 282 7.4 24,0 24.0 6,6 80
HARD= MAGNE~ SO0 IUM POTAS=
HARD = NESS, CALCIUM SIuM, SCOIuM, AD= SIUM, BICAR=-
NESS NONCAR= IS~ DIS~ DIS= SURP= DIS= BONATE
(MG/L BONATE SOLVED SOLVED SOLVER TION sOLVED (MG/L
AS (MG/L (MG/L (MG/L (MG /L SODIUM RATIO (MG/L AS
DATE CACO3) cacCo3) AS CA) AS MG) AS NA) PERCENT AS K) HCO3)
(00900) (00902) (00915) (00925) (00930} (00932) (00931) (00935) (00440)
aocr
03... 150 15 37 13 4,8 7 o2 1.8 160
NOV
04,.. 160 25 41 15 5.9 7 .2 2.3 170
DEC
- 200 37 49 19 8.0 8 .2 3.4 200
JAN
0S..4. 220 52 55 19 7.2 7 .2 2.5 200
FEB
01... 210 22 S3 19 8.0 8 o2 246 230
MAR
23,4 180 10 45 17 9.0 9 3 3.8 210
APR
06ees 130 19 34 10 4.5 7 .2 3.7 130
MAY
08,.. 190 36 47 18 7.4 8 .2 3.0 190
JUN
20eee 170 30 43 15 6.6 8 .2 2.2 170
JuL
03... 170 18 45 15 5.5 6 .2 2.9 190
AUG
22e0. 150 9 38 13 5.8 8 o2 1.9 170
SEP

07¢ea 140 21 38 12 S.4 7 .2 2.4 150
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DATE

ocT
03...
DEC
22400
FEB

[ T
APR

[1- T
JUN
2040e
AUG
22404

DATE

ocy
03,00
DEC
PPeee
FEB
O0l,.ee
APR
[T
JUN
20ees
AUG
22400

TIME

1115
0945
0900
0910
0910
0910

CHRO~
MIUM,
TOTAL
RECOV~
ERABLE
(UG/L
AS CR)
(01034)

<10
<10
10
20

DATE

ocr
03000
NOV
040as
DEC
22eae
JAN
05400
FEB
[
MAR
23400
APR
06400
MAY
08...
JUN
20..,
JuL
03..,
AUG
22440
SEP
0740a

FLUO-
RIDE,
TOTAL
(MG/L
AS F)
(00951)

ol
ol
o1
.1

ol

CHRO=-
MIUM,

DIS~

SOLVED
(uG/L
AS CR)
(01030)

MISSISSIPPI RIVER MAIN STEM
05283500 MISSISSIPPI RIVER AT ANOKA, MN~-~Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

SOL10S,
CHLO~- FLUN=~ RESIDUE  SOLIDS,
ALKA~ SULFATE RIDE, RIDE, AT 18¢ DIS~=
CAR=~ LINTTY Dis~- DIS~ 018~ DEG. C SOLVED
BONATE (MG/L SOLVED SOLVED SULVED DIS~ (TOUNS
(MG/L AS (MG/L (MG/L (MG/L SULVED PER
As C0O3) CACO3) AS sD4) AS CL) AS F) (MG/L) DAY)

(00445) (00410) (00945) (0094G) (00950) (70300) (70302)

0 130 17 5.1 .l 187 4080

0 140 27 .6 ol 189 3710

0 160 29 9.2 o1 255 6620

1] 160 26 8.3 .- 256 4920

0 190 19 7.3 o1 249 3240

0 170 24 9.8 o1 234 4750

0 110 21 7.2 o1 171 9600

0 160 37 11 o1 247 7470

0 140 18 7.6 ol 299 9850

0 160 20 6.7 .1 242 11000

0 140 11 4.9 ol 186 4560

0 120 15 6.2 ol 219 6980
ALUM=
INUM, ALUM~ BARIUM, BDRON,
TOTAL INUM, ARSENIC TOTAL BARIUM, TOTAL
RECOV=~ DIS=" ARSENIC DIS~ RECOV~ DIS~ RECOV=~

ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE
(UG/L (ue/L (uG/L (uG/L (UG /L (uG/L (UG/L
AS AL) AS AL) AS AS) AS AS) AS BA) AS B8A) AS 8)
(01105) (01106) (01002) (01000) (01007) (0100S) (01022)

120 0 2 2 400 100 80

70 10 1 1 100 100 70

30 0 1 0 0 0 30

a80 20 2 1 0 0 760

510 20 5 4 100 100 100

80 10 3 2 100 100 90
CORALT, COPPER, IRON, LEAD,
TOTAL  COBALT, TOTAL  COPPER, TOTAL  IRON,  TOTAL

RECUV~  DIS~ RECOV~  DIS= RECOV-  DIS=  RECOV~

ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE
(uG/L (uG/L (UG/L (UG/L (UG/L (uG/L (UG/L
AS CO) AS CO) AS Cu) AS CU) AS FE) AS FE) AS P8)
(01037) (01035) (01042) (01040) (01045) (01046) (01051)

<50 1 <10 2 520 180 <100
0 0 3 1 460 190 S
0 0 18 1 520 100 4
0 0 [} 2 1300 220 22
2 1 4 3 1200 130 15
2 2 a 4 590 90 120

PHENULS
(UeAL)
(32 10)
e
4
8
17
7
9
B 2
1
JI
)
| 3
;\
0
2
BORON,
DIS~
SOLVED
(ue/L
AS 8)
(01020)
i
I 80
|70
L
|!30
( a0
100
90
LEAD,
oIS~
SOLVED
(UG/L
AS PB)
(01049)
[
1
[r3
¥
|
L4
2
15
62

CADMIUM
TOTAL
RECOV~
ERABLE
(ue/L
AS CD)
(01027)

<10

1
2
2
4
7

MANGA~
NESE,
TOTAL
RECOV=
ERABLE
(UG/L
AS MN)
(01055)

130
50
50

130

180

CADMIUM
DIS~
SOLVED
(ue/L
AS CD)
(0102%)

o N N

MANGA=~
NESE,
DIS=

SOLVED
(UG/L
AS MN)
(01056)

10

40

30

?0

10

0



DATE

0cT
03...
DEC
2244
FEB
Olees
APR
0beas
JUN
20,4,
AUG
22440

MERCUKRY
TOTAL
RECOV~
ERARLE
(UG/L
AS hi)

(71900)

o0
0

<.5

<.5

<.5

MERCUKRY
0IS=
SOLVED
(Ue/sL
AS HG)
(71890)
Y
o0
<.5

<.5

<.5

MISSISSIPPI RIVER MAIN STEM

05283500 MISSISSIPPI RIVER AT ANOKA, MN--Continued

WATER QUALTTY DATA,

WATLR YEAR OCTHBER 1977 TU SEPTEMBER 1978

MULYB=
DENUM,  NICKEL, SELF=  STLVER,
T0TAL TUTAL  WICKFL,  SELE=~ NIUM, TUTAL  SILVER,
RECUV=  RECUV=  DJSe NIUM, DIS= RECOV=- D} £
ERABLE  ERABLE  SULVED  TOTAL SOLVED  ERAHLE  SOLVED
(6/L we6/L (ue/L (us/L (ue/L 6/L (UG/L
AS My} A8 NI)  AS NI)  AS SE)  AS SE)  AS AG)  AS AG)
(01062)  (01067) (01065) (01147) (0114S) (01077) (01075)
6 <50 20 0 0 <10 0
2 4 1 0 0 [ 0
1 6 1 0 0 0 0
1 8 1 0 0 1 0
1 6 4 0 0 0 0
1 8 a 0 0 0 0
LENGTH PERI= CHLOR=A  CHLOR~8
UF PHYTUN  PERI= PERI= PERI=
EXPO=  BIOMASS  PHYTON  PHYTON  PHYTON
SURE TOTAL  BIUMASS CHROMO= CHROMO=
(DAYS) DRY ASH GRAPHIC GRAPHIC
TIME WEIGHT  WEIGHT FLUUROM FLUOROM
DATE G/SQG M G/SE M (MG/M2)  (MG/M2)
(00022) (00573) (00572) (70957) (70958)
MAY
19... 0933 31 23,2 18,7 33.0 2.43
AUG
25... 1111 24 12.4 8.74 10.9 <900
MAY 19, 1978
0933 HOURS
PERIPHYTON IDENTIFICATION
~ORGANISM__NAME, —COMMON_NAME
CHLOROPHYTA GREEN ALGAE
+CHLORUPHYCEAE
« «CHLOROCOCCALES
«+«DOCYSTACEAE
& ..o ANKISTRODESMUS
<+ «SCENEDESMACE AE
& +..sSCENEPESMUS
CHRYSOPHYTA
+BACILLARTOPHYCEAE DIATOMS
«CENTRALES CENTRIC
«««COSCINODISCACEAE
& ... CYCLOTELLA
& oe0oSTEPHANODISCUS
« «PENNALES PENNATE
«eoCYMBELLACEAE
& +eeoAMPHURA
«e.DIATOMACERE
& ¢oeoDIATOMA
e+ osFRAGTLARIACEAE
% ....SYNEDRA
o s «GOMPHUNEMATACEAE
& +e..GOMPHONEMA
««oNAVICULACEAE NAVICULOID
& ... NAVICULA
+e «MITZSCHIACEAE
8 «eeoNITZSCHIA
NOTE: & = ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNTED

SAMPLING METHOD: PLASTIC SLTDES, TIMED SAMPLING INTERVAL

ZINC,
TOTAL
RECOV=~
ERABLE
(UG/L
AS ZIN)
(01092)
60
20
20
10
30

10

ANALYSIS METHOD: GLASS CHAMBER(12MM CIRC), 200-X MICROSCOPE

ZINC,
DIS=
SOLVED
(UG/L
AS ZIN)
(01090)

40
0

67

CYANIDE
TOTAL
(MG/L
AS CN)

(00720)

.00
00
«00
«00
+00
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MISSISSIPPI RIVER MAIN STEM
05283500 MISSISSIPPI RIVER AT ANOKA, MN--Continued

Ailisg Phe 19T
1I1) Asuws
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_O=aanls e woeae _CIOMvwuN__NAmME_

[ERTRITI T A HREEN ALGAE
W GO CF AF

0ol A D2OCHCCEES

oo sUICYSTALK AF
aNCISTOlFE a)s
e o SCEMENE S AACH AF
eee s SCENFNES &
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«48CTLLA Y [ubPQY(FaY DIaTuns

s CENTRal ¥ CENTRIC

0 e o COSCL INISCACEAW

CYCLTrLLA
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eaPENNALFS PENNATE
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e eeeCUCCH TS

e s CYMRELLACE &y

eassCYMAry | #

ese AT 1ACERF

eeee TAT( MY

oo FHAGTILARTACKHAFE

esee Yiigiva

o0 eHIMPHONE v aTACE AF
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aes NAVICHLACF AL ~NAvICULO1D
seee YRS MA

see e NAVICLA

es o {IT7SCHIACHAE

eeset ITZ30HTA

FULLENOYAY T EUGLENOIDS
FUALEN)IRYCE oF

eettIhLb ) LES

o s e TIGLEIACELF

oo TRAC=CLOMDNAS

L= ESTIAATEL UOAINANT ORuas[SH“T w)T ACTUALLY COUNTED
SOV mMETHOL S PLASTIC SLIJES. TIMED SAMPLING INTERVAL
AVALYSIS AFTHONS GLASS CHAMHER(12u4 CIRC)s 200-X MICROSCOPE




RUM RIVER BASIN 69
05284000 MILLE LACS LAKE AT GARRISON, MN

LOCATION.--Lat 46°18'05", long 93°49'05", in SW 1/4 SE 1/4 sec.12, T.44 N., R.28 W., Crow Wing County, Hydrologic
Unit 07010207, at pumphouse of Minnesota Division of Game and Fish, 0.2 mi (0.3 km) southwest of Borden Lake
outlet and 0.8 mi (1.3 km) northeast of Garrison.

PERIOD OF RECORD.--June 1931 to current year. Monthend records for the period October 1939 to September 1953
published in WSP 1278 (fragmentary 1940-41), Prior to October 1939, published as "at Wealthwood.”

GAGE.--Water-stage recorder. Datum of gage is 1,240.40 ft (378.074 m) National Geodetic Vertical Datum of 1929,
Gage readings have been reduced to elevations NGVD. Prior to Oct. 1, 1941, nonrecording gage at Wealthwood,
8.3 mi (13.4 km) northeast of present site, at various datums; gage readings have been reduced to ele-
vations, adjustment of 1912. October 1, 1941, to Sept. 30, 1958, water-stage recorder at datum 1,240.50 ft
(378.104 m) adjustment of 1912. To convert these records to National Geodetic Vertical Datum of 1929,
subtract 0.10 ft (0.030 m).

REMARKS.--Water level affected by fixed-crest spillway constructed in 1953 at outlet of Ogechie Lake, 2.7 mi
(4.3 km) downstream from outlet of Mille Lacs Lake, with crest at elevation 1,250.50 ft (381.152 m). Water
level subject to fluctuation caused by change in direction and velocity of wind and by seiches.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation, 1,253.87 ft (382.180 m) Aug. 14, 1972, affected by wind action
and seiche action; maximum daily, 1,253.43 ft (382.045 m) Aug. 22, 1972; minimum observed, 1,245.74 ft
(379.702 m) Oct. 16-19, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum elevation, 1,252.48 ft (381.756 m) July 7, affected by wind action and seiche
action; maximum daily, 1,252.00 ft (381.610 m) July 12; minimum, 1,249.99 ft (380.997 m) Oct. 5, affected by
wind action and seiche action, minimum daily, 1,250.16 ft (381.049 m) Oct. 5.

MONTHEND ELEVATION, IN FEET NGVD, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Oct. 31 ¢evveanenes. 1250.29 Feb. 28 ............ 1250.73 June 30 ....e.000... 1251.58
Nov. 30 ...eeveeness 1250.52 Mar. 8 ............ 1250.75 July 31 ...nvevnnsss 1251.70
Dec. 31 veverunnenss 1250.67 Apr. 30 ...ccevnee.. 1251.18 Aug. 31 soeeveevnaas 1251.60
Jan. 31 ..eveieeeees 1250.70 May 15 seaeeveeness 1251.16 Sept.30 ...ivvnean.. 1251.40

NOTE.--Elevations other than those shown are available. No record from Mar. 9 to Apr. 17 and from May 16
to June 3.



70 RUM RIVER BASIN
05286000 RUM RIVER NEAR ST. FRANCIS, MN

LOCATION--Lat 45°19'40", long 93°22'20", in SE 1/4 sec.19, T.33 N., R.24 W., Anoka County, Hydrologic Unit
07010207, on left bank at upstream side of highway bridge, 4 mi (6.4 km) south of St. Francis and 15.8 mi
(25.4 km) upstream from mouth.

DRAINAGE AREA.--1,360 mi2 (3,520 xm?), approximately. ‘

PERIOD OF RECORD.-~ May to November 1929, Maroh 1930 to September 1931, April to Novembes 11932, March 1933 to
current year. Ig

1930(M), 1932(M). '

GAGE.--Water-stage recorder. Datum of gage is 860.74 ft (262.35 m) National Geodetic Ve#ﬁical Datum of 1929

(levels by Anoka County Highway Department). Prior to Nov. 9, 1933, nonreoording gag rat site 50 ft (15 m)
downstream at same datum.

REVISED RECORDS.--WSP 1308:

|
REMARKS.--Records good except those for winter period, which are fair. Ocoasional regulation by Ogechie
(also controls Mille Lacs Lake) and Onamia Lakes.

AVERAGE DISCHARGE.--46 years (water years 1931, 1934-78), 591 ft3/s (16.7% n3/s), 5.90 in/yr (150 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,100 ft3/s (286 m3/s) Apr. 20, 1965, Apr, 13, 1969;
maximum gage height, 11.63 ft (3.545 m) Apr. 13, 1969; minimum discharge, 29 ft>/s (0.82 m>/s) Aug. 18,
1934, gage height, 1.91 ft (0.582 m).

EXTREMES FOR CURRENT YEAR.--Maximum, discharge, 3,090 tt3/s (87.5 m3/s) July 9, gage height, 6.12 ft (1.865 m);
minimum daily, 140 ft3/s (3.96 m3/s) Mar. 21.

I
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY act NOV oEC JAN FEB MAR APR MAY JUN JuL AUG sep
1 720 482 720 425 171 147 1390 1020 708 | 921 561 6a7
2 673 520 710 a10 169 147 1430 1010 828 1160 571 608
3 627 529 700 397 167 147 1860 980 896 1260 570 548
4 S80 541 695 382 164 147 1440 900 918 1430 566 491
5 531 540 690 370 163 197 1410 820 896 1640 557 440
6 487 532 680 360 162 197 1620 740 843 1960 523 406
7 464 521 675 347 160 147 1540 700 794 2470 488 387
8 498 503 672 332 159 147 1530 804 726 2830 463 366
9 S66 497 670 320 157 147 1590 800 655 3040 438 346
10 640 525 667 308 156 147 1600 790 579 3030 a4 330
1 815 s81 654 298 154 147 1600 815 547 2840 391 316
12 995 697 650 283 153 187 1580 872 513 2690 376 380
13 1100 918 637 2n 152 147 1570 903 481 2640 365 Sto
14 1150 1090 623 260 151 147 1410 888 458 2660 349 665
15 1150 1260 611 250 150 147 1400 844 ass . 2630 365 864
16 1140 1360 600 240 150 187 1360 805 s271 2500 365 997
17 1070 1360 690 230 150 147 1280 764 S46 2330 366 1130
18 992 1260 910 222 150 147 1200 724 568 2200 381 1270
19 880 1130 1080 218 149 147 1270 685 see | 2070 398 1360
20 743 1050 1200 211 148 142 1230 654 610! 1860 397 1380
21 674 1010 1120 208 148 140 1180 619 614 1580 382 1330
22 626 912 890 202 148 165 1130 593 587 1380 361 1260
23 584 758 750 199 148 250 1130 573 547 1220 381 1190
24 544 720 665 194 147 400 1250 553 S10 1080° 396 1110
25 513 700 605 191 147 650 1250 s24 502 986 389 1010
26 a88 700 560 189 147 1010 1250 496 498 905 391 916
27 477 705 530 185 147 1560 1230 491 a8Ss 825 438 832
28 460 720 500 181 147 1410 1200 524 493 745 531 749
29 4a1 735 475 179 --= 1430 1140 567 603 689 571 682
30 427 735 450 175 —_— 1510 1090 596 712 636 624 627
351 auy .- 438 172 - 1380 --- 634 -l soa 665 -
t
TOTAL 21896 23591 21517 8209 4314 12840 40560 22688 18685 | 54801 14033 23147
MEAN 693 786 694 265 154 ata 1352 732 62 1768 453 772
MAX 1150 1360 1200 425 171 1560 1600 1020 91 3040 665 1380
MIN s27 as2 438 172 147 140 1090 491 as 594 349 316
CFsM .51 .58 .51 .20 .11 .30 .99 .54 . 1.30 .33 .57
IN, .59 .65 .59 .22 .12 35 1 .62 .5 1.50 .38 .63
ACSFT 42640 46790 42680 16280 8560 25470 80450 45000 37060 | 108700 27830 45910
CAL YR 1977 TOTAL 132316 MEAN 363 MAX 1360 MIN 80 CFSM .27 IN 3,62 AC=FT 262400
WIR YR 1978 TOTAL 265881 MEAN 728  MAX 3040 MIN 140 CFSM .54 IN 7.27 AC=FT 527400

NOTE.--No gage-height record Jan. 9 to Mar. 3, and Apr. 4 to May 9.



MISSISSIPPI RIVER MAIN STEM 7
05288500 MISSISSIPPI RIVER NEAR ANOKA, MN

LOCATION.--Lat 45°07'36", long 93°17'48", in SW 1/4 sec.12, T.119 N., R
. . . .21 W., Hennepin County, Hydrologi
07010206, on right bank 0.4 mi (0.6 km) downstream from Coon Creeﬁ, 1.3 mi'(2.1 k:) downstgéamyfromogognunit

Rapids d. i
trg; ghiimniseg?on Rapids, 6.5 mi (10.5 km) downstream from Anoka, and at mile 864.8 (1,391.5 km) upstreanm

DRAINAGE AREA.--19,100 mi2 (49,500 kmz), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June 1931 to current year. Prior to October 1931 published as "at Coon Rapids, near Anoka."
GAGE.--Water-stage recorder.

Prion te TaraBs,” Datum of gage is 804.53 ft (245.22 m) National Geodetic Vertical Datum of 1929.

1932, at site 1.2 mi (1.9 km) upstream at different datum.

REMARKS.--Records good. Flow_slightly regulated by six reservoirs on head
waters; total us
1,640,600 acre-ft (2.02 km3). Diurnal regulation caused by dam above station. avle capacity,

AVERAGE DISCHARGE.--Y47 years, 7,503 rtd/s (212.5 m3/s), 5.33 in/yr (135 mm/yr).

EXTREMES FOR PERIOD OF RECORD,--Maximum g

3
(57953 n); Eiatmuny BBe ft3/s axloum ischarge, 91,000 ft3/s (2,580 m3/s) Apr. 17, 1965, gage height, 19.53 ft

/s) Aug. 29, 1976, gage height, 0.04 ft (0.012 m), result of regulation.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 28,200 ft3/s (799 m3/s) Apr., 14
N . height, 9.05 ft (2.758 m);
maximum,gage height, 10.29 ft (3.136 m) Deé. 1'(backuater from ice); ginim ’ gage i : )
(95.7 m3/s) Mar. 4; minimum gage height, 2.u44 ft (0.744 m) Mar. 13., un daily discharge, 3,380 ft°/s

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1977 TQ SEPTEMBER 19738
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 7720 8180 10600 7740 4820 3680 20700 17100 13700 12300 10400 14800
2 7820 9820 10200 6910 4780 3720 21300 16200 15700 15200 10500 14500
3 7950 7370 9560 7360 4610 3730 21600 16000 16300 16500 10300 14200
4 7450 7350 9730 6880 4050 3380 21100 14700 16100 16400 10100 13300
S 7240 7650 8440 7120 4620 3390 20500 13500 15300 16500 9179 12800
[} 7240 7810 7480 7310 4280 3740 20900 13000 18600 17000 9080 12400
7 7100 7940 6620 7340 a3to 3a70 21800 12000 14300 19600 8730 11800
8 7280 7670 6300 7030 4580 4060 22800 11300 13700 22400 8330 11700
9 8450 8020 7550 5240 4749 4190 24800 11900 13400 23200 8270 10900
10 8740 10000 7340 5080 4680 4250 26700 11900 12800 23500 7850 10500
11 9360 11300 7690 5400 a4Bo 4160 27000 11400 12600 23600 7790 9870
12 10200 11400 8270 5720 4320 4100 27400 12600 12100 23200 6910 11000
13 9540 12600 9300 5040 4560 3700 27900 12900 11600 23100 6850 11200
14 10300 12500 9400 5720 4610 4390 28000 12400 11100 22300 6910 12290
15 10500 13400 8960 5750 3940 4330 27300 12000 10600 21500 6610 12800
16 10400 13800 9100 5730 4080 4810 26400 12200 12300 21000 7000 13100
17 10200 13400 9410 5120 4030 4300 25700 11100 12300 19900 7440 13400
18 9850 13700 9580 5170 4560 4410 24900 10900 12100 19200 7340 13700
19 9570 12800 9920 5420 4430 4490 24000 10100 11800 18100 8030 13800
20 9160 13200 9950 5150 4150 4690 23800 10300 12100 17300 8650 13900
21 8770 12600 9460 5010 4230 5110 21700 9450 11400 16200 8990 13300
22 8630 11000 9620 5010 4230 S770 21100 9070 11100 15700 9180 13200
23 8540 9750 10200 5070 3700 7330 20600 8940 10800 15500 9649 12700
24 8570 9020 10500 5080 3680 8530 20700 8590 10400 14600 9740 12600
25 7580 7190 9260 5170 3450 9320 20600 8220 10600 13700 9990 12000
26 7970 6140 8240 5060 3410 9820 19900 7920 11700 13400 11700 11500
27 7700 6690 8430 4380 3800 10900 19800 7870 11200 13100 13300 10800
28 7400 6730 8480 4830 3760 12200 19100 8430 10800 12000 14300 11100
29 7040 8110 8960 4870 e 14200 18500 9300 10700 11400 15100 10300
30 7330 9690 9030 4770 - 17600 18100 9880 10600 11000 15000 9820
31 A010 on 8370 4440 woe 19700 —— 11300 ——w 10600 14900 Lt
TOTAL 263610 296830 275950 175920 118890 201870 684700 352470 373800 $39000 298100 369190
MEAN 8504 9894 8902 5675 4246 6512 22820 11370 12460 17390 %616 12310
MAX 10500 13800 10600 7740 4820 19700 28000 17100 16300 23600 15100 14800
MIN 7080 6140 6300 4380 3410 3380 18100 7870 10400 10600 6610 9820
CFSM «45 .52 .47 .30 .22 .34 1.20 «60 .65 .91 «S0 65
IN. «51 .58 -1 <34 .23 «39 1.33 .69 73 1,05 .58 .72

CAL YR 1977 10TAL 1700580 MEAN 8659 MAX 13800 MIN 1030 CFSM .24 IN 3,31

WIR YR 1978 10TAL 3950330 MEAN 10820 MAX 28000 MIN 3380 CFSM .57 IN 7.69



72 MISSISSIPPI RIVER MAIN STEM
05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued
WATER-QUALITY RECORDS

LOCATION.--Sediment samples collected at Lowry Avenue bridge, in Minneapolis, 8.4 mi (14 km) downstream from
discharge station. Tritium samples collected at discharge station near right bank.

DRAINAGE AREA.--19,600 mi? (50,800 km?), approximately.

PERIOD OF RECORD.--Water years 1963-67, 1975 to current year.

PERIOD OF RECORD.--
WATER TEMPERATURE: October 1975 to current year.
SUSPENDED SEDIMENT DISCHARGE: August 1975 to current year.

REMARKS.--During the winter period, daily suspended-sediment load was estimated on the basis of water records
and monthly sediment samples. Water temperature was obtained once-daily for most of the open water period
and monthly for winter period. Water-discharge records for the Mississippi River near Anoka are used for
computation of sediment load. .

EXTREMES FOR PERIOD OF DAILY RECORD.--
SEDIMENT coNgENTRATIONS: Maximum daily mean, 110 mg/L Mar. 31, 1976; minimum daily mean, 1 mg/L on several
days in 1978,

SEDIMENT LOADS: Maximum daily, 7,750 tons (7,030 tennes) Apr. 4, 1976; minimum daily, 6.7 tons (6.1 tonnes)

Dec. 3, 1976.

EXTREMES FOR CURRENT YEAR.-- :
SEDIMENT CONCENTRATION: Maximum daily mean, 68 mg/L Apr. 11; minimum daily mean, 1 mg/L several days.
SEDIMENT LOADS: Maximum daily, 4,520 tons (4,100 tonnes) Apr. 11; minimum daily, 10 tons (9.1 tonnes)
Mar. 7, 13. .
3

!

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1977 70 SEPTEMBER L976

ONCE=DAILY

DAY uer NQV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 -—— 11,0 . - - .0 . cow - 25.0 ——
2 19.0 10,0 - P ——- -—m wow 14,0 owe 24,0 o
3 15.0 11.0 [, c—e [, - 5.5 16,0 con cwn 22.5
a 14.0 10,0 Ladd Ladd L] .- 4.0 16,0 20.0 o 24.0.
s 14,0 .o - . [, oo 5,0 15.0 21,0 25,0 22.0
6 13.0 wow —-- - LX) o 7.0 LX) 22.0 25,0 -——-
7 wow 10.0 -n= e - 2.0 5.0 15,0 19,0 -ww wow
8 - o= 0 Ladd 1.0 1.0 5.0 14.0 21.0 24,0 27.0
9 Ladd 10.0 wee Lol 1.0 2.0 oo 13,0 21.0 Lidd 26,0
10 EY T 6.0 o —mw 1.0 3,0 6.0 16,0 —=w oo 26,0
11 8.0 4.0 L ,-- 2.0 6.0 18,0 wee 23,0 26.0
12 9.0 L - - 3,0 6.0 oo 22.0 e 24,0
13 10.0 -—- ——- - 3.0 6.0 -—- 24.0 [, 23.5 -
14 11.0 4.0 Ladd Ll 2.0 7.0 16,0 21.0 | 25,0 e
15 - [, R, . 3,5 .me 18,0 22.0 [: . 28.0
16 - 5.0 -—- .S e 3.0 8.5 19.0 22,5 | == 27.0
17 10,0 4.0 e L ——- 3.0 9.0 21.0 [ 28.0 tatnd
i8 10,0 3.0 won il LLTd 3.0 7.0 22.0 L4 d 28,0 25.0
19 10.0 2.0 —— ——e Lidd 4,0 7.0 e 24,0 28,0 25.0
20 R 3.0 e .- ——e 4,0 8.0 .- 21.0 25.0 . 25,0
21 [T . Y e onw 5.0 9.0 cow 22.0 - 25.0
22 [P, [, ——- eew .- 6,0 . R 23.0 Y 25.0
23 9.0 aww -—— 1.0 - a,0 LT 23.0 22.0 ——- 24,0
24 10,0 —aw .ee e 1.0 3,0 one .ow e . 24.5 24,0
25 11.0 LILd o= o= L Ll 11.0 26,0 Lidd } 26,0 25.0
26 ——- - LEld ~we 3.0 12.0 - 24.0 }F 26,0 23.0
27 11,0 LAl Ltatnd - one 13.0 e 26.0 i 25,0 23,0
28 12,0 —-e 1.0 .—- 4,0 14,0 Ll Lk b L
29 eve . . ve- 3.0 con [ 26.0 2;-; 23.5
30 LT 2.0 Ettd Ll 5.5 13,0 21,0 27.0 . -
31 12.0 - [, [, 6,0 . 20,0 - 24,0 22.0
MEAN 11.5 6.5 .S 1.0 1.0 3.5 8.0 18.0 22.5 F 25.0 24,5

WTR YR 1978 MEAN 14.5 MAX 28.0 MIN .0

NOTES NUMBER OF MISSING DAYS OF RECORD EXCEEDED 20% OF YEAR

19.0

19,0
17,0

17.0
16,5

18,0

18,0
17.0
17.0
17,0

20,5
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SUSPENDED=SEDIMENT, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN MEAN MEAN ME AN MF AN MEAN
CONCEN=~ CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION L0ADS
DAY (MG/L)  (T/0aY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 15 313 15 331 9 258 11 230 4 S2 8 79
2 17 359 28 742 8 220 12 224 4 S2 7 70
3 17 365 22 438 8 - 206 12 238 3 37 6 60
4 13 261 19 377 8 210 12 223 3 33. 4 37
S 10 195 16 330 8 182 12 231 3 37 3 217
] 10 195 15 316 7 141 12 237 2 23 2 20
7 11 211 15 322 7 125 12 238 2 23 1 10
8 15 295 15 311 7 119 13 247 2 25 1 11
9 - 19 433 19 a1t 6 122 13 184 3 38 1 11
10 20 472 36 972 6 119 13 178 1 13 2 23
11 21 531 36 1100 7 145 13 190 2 24 1 11
12 2s 688 35 1080 7 1S6 13 201 3 35 2 22
13 19 489 26 885 8 201 13 177 4 49 1 10
14 20 556 20 675 8 203 14 216 S 62 2 24
15 19 539 19 687 8 194 14 217 6 64 1 12
16 17 a77 20 745 9 221 14 217 7 77 1 13
17 14 386 17 615 9 229 12 166 8 87 1 12
18 13 346 14 518 9 233 10 140 9 111 1 12
19 10 258 11 380 9 241 9 132 10 120 2 24
20 9 223 12 428 9 242 7 97 11 123 2 25
21 -] 189 12 408 10 255 5 68 12 137 2 28
22 8 186 12 3%6 10 260 4 sS4 12 137 2 31
23 8 184 11 290 10 275 2 27 13 130 8 158
24 6 139 1 268 10 283 3 41 14 139 14 322
25 8 164 1 214 10 250 3 42 12 112 14 352
26 7 151 10 166 10 222 4 s5 11 101 9 239
217 7 146 10 181 11 250 4 47 10 103 12 353
28 7 140 10 182 11 252 5 6S 9 91 21 692
29 8 152 10 219 11 266 S 66 nea oo 32 1230
30 9 178 9 23S 11 268 4 52 -—— - 46 2190
31 10 216 Laly m=a i1 249 4 48 === - S1 2710
TOTAL Ll 9437 one 14182 one 6597 - 4548 Lt 2035 bl 8818
APRIL MAY JUNE JUuLy AUGUST SEPTEMBER

1 45 2520 3s 1620 66 2440 36 1200 28 786 36 1440
2 36 2070 33 1440 (1] 2880 46 1890 26 737 34 1330
3 32 187¢ 30 1300 60 2640 4s 2000 24 667 32 1230
4 39 2220 26 1030 48 2090 38 1680 22 600 30 1080
5 a7 2600 24 875 38 1570 36 1600 20 495 26 899
] 50 2820 26 913 35 1380 41 1880 18 441 21 703
7 43 2530 28 907 32 1240 56 2960 18 424 21 669
8 37 228¢ 28 854 31 1150 55 3330 18 405 19 600
9 36 2410 27 868 34 1230 S1 3190 17 380 18 530
10 a5 3240 27 868 34 1180 47 2980 15 318 19 539
11 62 4520 26 800 27 919 46 2930 13 273 21 S60
12 55 4070 27 919 24 784 48 3010 13 243 23 683
13 44 3310 29 1010 21 658 s2 3240 13 240 21 635
14 a7 3550 27 904 22 659 48 2890 11 205 25 823
15 47 3460 23 745 19 544 40 2320 11 196 27 933
16 39 2780 23 758 43 1430 36 2040 11 208 27 955
17 34 2360 25 749 32 1060 34 1830 12 241 26 941
18 33 2220 at 1210 217 882 29 1500 12 238 26 962
19 31 2010 34 927 24 765 28 1370 15 32s 26 969
20 28 1800 29 806 30 980 28 1310 21 490 26 976
21 26 1520 25 638 29 893 30 1310 20 u48s 22 790
22 25 1420 22 539 25 749 37 1570 18 446 21 748
23 25 139¢ 20 483 27 787 40 1670 24 625 21 720
24 27 1510 20 464 38 1070 32 1260 20 526 21 714
25 27 1500 20 444 44 1260 24 888 19 S12 21 680
26 29 1560 18 385 46 1450 217 977 21 663 20 621
-7 37 198¢ 18 382 42 1270 29 1030 27 970 18 525
28 31 1600 20 4ss 43 1250 27 87s 32 1240 17 509
29 28 1400 27 678 47 1360 26 800 36 1470 16 445
30 30 1470 36 960 34 973 26 772 38 1540 15 398
31 - bl 50 1530 —ee - 27 773 37 149¢ Ll -
TOTAL e 69990 Lold 26461 ——- 37543 Ll 57075 Ldald 17879 o= 23607

TOTAL LOAD FOR YEAR: 278172 TONS.
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WATER GUALITY DAVTA, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
PARTICLE-SIZE DISTRIBUTION OF BED MATERIAL

NUMBER
OF STREAM=
SAM- FLOW,
PLING INSTAN=
TIME POINTS TANEGUS
OATE (CFS)
(00063) (00061)
SEP
ééese 099v 3 13100

BED

MAT,
SIEVE
O1AM,
A FINER

THAN
Vb2 MM
(80164}

DATE

NOV
03,44
DtC
08...
FER
l,,.
MAY
11...
JUN
14...
JuL
17...

BeD

MAT,
Sleve
DIAM,
X FINLR

THAN
<125 MM
(80165%)

TRTITIUM
IN
WATFR
MOLE=
CULES
(Tu)
(07012)
89.4
90.4
93.2
85.9
91.6

86,1

BED

MAT,
SIEVE
O1AM,
X FINER

THAN
«250 MM
(80166)

TRITIUM
WATER
MOLE-
CULES
CUUNT
FHROR
QUM

(07013)

8t0

MAT,
SIEVE
viam,
X FINER

THAN
«500 MM
(80167)

a5

HEOD

MAT,
SIEVE
OIAM,
% FINER

THAN
1.60 MM
(80168)

91

BED

MAT,
SIEVE
ofam,

% FINER
THAN
2,00 MM
(80169)
[

|

i
|

97

BED

MAT,
SIEVE
DIAM,
X FINER

THAN
4,00 MM
(B0170)

99



MISSISSIPPI RIVER MAIN STEM
05288550 MISSISSIPPI RIVER AT FRIDLEY, MN

LOCATION.-~Lat 45°06'12", long 93°16'37", in SW 1/4 NE 1/4 seec.10, T.30 N., R.24 W., Anoka County, Hydrologic

Unit 07010206, on left bank at St. Paul Pumping Station in Fridley, 0.9 mi (1.5 km) upstream from Rice
Creek, and 3.4 mi (5.5 km) downstream from Coon Rapids Dam, and at mile 862.8 (1,388 km) upstream from

Ohio River.
PERIOD OF RECORD.--Water years 1975 to current year.
PERIOD OF DAILY RECORD.-~
SPECIFIC CONDUCTANCE: November 1974 to current year.
pH: November 1974 to current year.
WATER TEMPERATURES: November 1974 tec current year.
DISSOLVED OXYGEN: November 1974 to current year.
INSTRUMENTATION.--Water quality monitor since November 1974,

REMARKS.--Malfunctions of the monitor resulted in less than 80 percent of the data being

recorded.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR DCTOBER 1977 TO SEPTEMBER 1978

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBER NOVEMBER DECEMBER

1 -—— - ey —— 237 ——- 250 248 249
2 - - -—— 241 235 240 254 249 252
3 —n- - -—— 262 241 250 256 252 254
4 - - - 262 253 258 254 250 251
5 - - . 259 253 254 256 252 254
6 —a- - [, 259 257 258 265 256 262
7 - wam | me= 257 245 250 267 263 265
8 - - -—— 252 245 249 268 264 266
9 - ——— - 253 237 247 266 262 265
10 o - P, ——- 231 ——- 270 266 267
11 - - ——- ———— ——— -—— 270 265 267
12 -—— - . . .= - 266 262 263
13 ne e - — ——- —— 264 259 261
14 - cma [ “—- —m— _— 260 256 257
15 P - - R —— - 264 257 259
16 ——- L] LI 231 228 229 276 259 266
17 - ——— - 229 226 228 298 251 275
18 P, - PR 229 226 227 266 252 256
19 - - e 230 224 226 256 253 255
20 —— - - 232 221 224 260 254 256
21 - - o= 220 213 217 262 259 260
22 - - - 221 217 219 263 261 262
23 - = - 226 222 223 262 256 259
24 - - -——- —— 209 -—— 256 250 252
25 241 234 237 - 223 —— 260 251 255
26 237 234 235 ——- 238 —ee 266 261 264
27 255 216 230 - Ll o= 265 262 264
28 - e one —— Py . 268 265 266
29 - o -ne ——- ——- 234 - 267 264 266
30 ——— [ -—— 257 238 248 264 261 263
31 [y, . ma ——— ——— e 263 260 261
MONTH 255 216 234 262 209 238 298 248 260

MAX

270
272
271
270
270

272
273
281
293
297

297
294
293
288
284

285
300
301
301
303

305
301
300
301
301

307
316
315
312
311
311

316

MIN

JANUARY

264
270
265
267
268

266
270
272
282
294

292
289
287
283
281

283
285
299
298
299

298
298
298
298
299

303
307
308
308
306
307

264

75

MEAN

266
271
268
268
269

269
272
274
287
296

294
291
291
285
283

283
295
300
299
301

300
299
299
299
300

305
310
311
310
308
309

291
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SPECIFIC CONDUCTANCE (MICROMHNS/CM AT 25 DEG,

MAX

309
311
312
314
310

309
310
310
306
307

309
315
312
309
311

3
312
310
312
314

312
309
331
315
312

312
307
304

331

MIN
FEBRUARY

305
305
306
309
305

307
305
300
298
298

300
304
305
304
307

308
308
306
306
309

306
305
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