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WATER RESOURCES DATA FOR MICHIGAN, 1980 


INTRODUCTION 


Water resources data for the 1980 water year for Michigan consist of records of stage, discharge, 

and water quality of streams; stage, contents, and water quality of lakes and reservoirs; and water 

levels and water temperature of ground-water wells. This volume contains records for water discharge 

at 180 gaging stations; stage only at 4 gaging stations; stage and contents at 5 lakes and reservoirs; 

water quality at 62 gaging stations; and water levels at 52 observations wells. Locations of these 

sites are shown on figures 4-9. Also included are data for 87 crest-stage partial-record stations and 

62 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 and analyses. 

These data represent that part of the National Water Data System operated by the U.S. Geological Survey 

and cooperating State, local, and Federal agencies in Michigan. 


Records of discharge and 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 tem­
peratures, 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 State ." 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. Ground­
water records beginning with the 1956 calendar year and continuing through calendar year 1975 have 

been released by the Geological Survey in annual reports on a State-boundary basis. 


Beginning with the 1975 water year, water data for streamflow, water quality, and ground water 

are published in official Survey reports 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 volume is identified as "U.S. Geological 

Survey Water-Data Report MI-80-1." For archiving and general distribution, the reports for water 

years 1971-74 are also identified as water-data reports. These water-data reports are for sale in 

paper copy or in microfiche by the National Technical Information Service, U.S. Department of Commerce, 

Springfield, VA 22161. 


Additional information, including current prices, for ordering specific reports may be obtained 

from the district chief at the address given on the back of the title page or by telephone 517-377-1608. 


COOPERATION 


The U.S. Geological Survey and organizations of the State of Michigan have had cooperative agree­
ments for the systematic collection of streamflow records since 1930, for ground-water levels since 

1932, and for water-quality records since 1951. Organizations that assisted in collecting data through 

cooperative agreement with the Survey are: 


State Department of Natural Resources, H.A. Tanner, director, through Water Management 

Division, L.N. Witte, chief, and Geological Survey Division, A.E. Slaughter, chief. 


State Department of State Highways, J.P. Woodford, director. 


Assistance in the form of funds or services was given by the Corps of Engineers, U.S. Army, in 

collecting records for 33 gaging stations published in this report. Assistance was also furnished by 

the National Weather Service, National Oceanic Atmospheric Administration, U.S. Department of Commerce, 

Soil Conservation Service, U.S. Department of Agriculture, Environmental Protection Agency, and the 

National Park Service. 


The following organizations aided in collecting records: 


Dickinson County Road Commission; Kalamazoo County Board of Supervisors; Macomb County Board of 

Supervisors; Oakland County Department of Public Works; Oakland County Drain Commission; Genesee County 

Drain Commission; Tri-County Planning Commission; Washtenaw County Drain Commission; Washtenaw County 

Planning Commission; Huron-Clinton Metropolitan Authority; Ypsilanti Community Utilities Authority; 

Cities of Ann Arbor, Battle Creek, Coldwater, Imlay City, Ironwood, Jackson, Kalamazoo, Lansing, Port­
age, and Ypsilanti; Village of Clarkston; Allied Paper Inc.; American Aggregate Corp.; Consumers Power 

Co.; Cleveland-Cliffs Iron Co.; Detroit Edison Co.; Fisher Body Division of General Motors Corp.; 

Hanna Mining Co.; Michigan Power Co.; Michigan Sugar Co.; Peter Eckrich and Sons, Inc.; Upper Peninsula 

Power Co.; and Wisconsin-Michigan Powei Co. 


Organizations that supplied data are acknowledged in station descriptions. 
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HYDROLOGIC CONDITIONS 


Streamflow during the 1980 water year was well above median in the Upper Peninsula and near median in 

the Lower Peninsula. 


In the Upper Peninsula, October, November, and January runoff was excessive due to mild temperatures 

and heavy precipitation. The maximum daily flow in November was record high at the index station Sturgeon 

River near Sidnaw. An almost total absence of precipitation in May resulted in deficient runoff for that 

month, but summer runoff was above median although in the normal range. Precipitation during most of Sept­
ember increased runoff into the excessive range. 


The northern part of the Lower Peninsula experienced normal runoff for 10 of the 12 months at the 

index station Muskegon River at Evart. January and September were excessive, paralleling conditions in 

the Upper Peninsula. 


Runoff in the southern part of the Lower Peninsula was deficient in 1978 and 1979. It returned to 

normal in 1980, due largely to excessive runoff in August and September. The monthly mean discharges for 

both months were record high at the index station Red Cedar River at East Lansing. 


In figure 1, the monthly and annual mean discharge is compared with the median discharge for the period 

1941-70 at the three index stations. 


Ground-water levels were below normal in the southcentral and southeastern part of the Lower Peninsula. 

Elsewhere levels were generally near to above normal. 


In 1980, dissolved solids concentrations showed no significant changes for Michigan's NASQAN stations 

when compared with records for 1976-79. In the Upper Peninsula, samples from St. Marys River at Saulte Ste. 

Marie, Escanaba River at Cornell, and Ford River near Hyde, were found to contain increased concentrations 

of dissolved solids. In the Lower Peninsula, Clinton River at Mt. Clemens, and River Raisin near Monroe 

both were found to have slight decreases in concentrations when this water year was compared to the 1977-79 

period. No residues of pesticides or PCB's were found nor were abnormally high concentrations of trace 

metals present. Occasional high values for iron and manganese were found but this is not unusual in Mich­
igan. 


DEFINITION OF TERMS 


Terms related to streamflow, water-quality, and other hydrologic data, as used in this report, 

are defined below. See also the table for converting English units to International System of units 

(SI) on the inside of the back cover. 


Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1 foot 

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 sensitive and rapid estimate of biomass. ATP is reported in 

micrograms per liter of the original water sample. 
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Figure 1. Discharge during 1980 water year compared with median discharge for period 1941-70 for three representative 

stations. 
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Algae are mostly aquatic single-celled, colonial, or multi-celled plants, containing chlorophyll 

and lacking roots, stems, and leaves. 


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 potential 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 formation that contains suffi­
cient 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, rodlike, or spiral and thread­
like 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 pos­
sible 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 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 intestines or feces of warm­
blooded 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 in­
cubated at 44.5°C + 0.2°C on M-FC medium (nutrient medium for bacterial growth). Their concentra­
tions are expressed as number of colonies per 100 mL of sample. 


Fecal streptococcal bacteria are bacteria found also in intestines of warm-blooded animals. 

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 labo­
ratorg they are defined as all the organisms which produce red or pink colonies within 48 hours 

at 35 C 
1.0°C on M-enterrococcus medium (nutrient medium for bacterial growth). Their concen­
trations—are expressed as number of colonies per 100 mL of sample. 


Bed material is the unconsolidated material of which a streambed, lake, pond, reservoir, or estu­
ary bottom is composed. 


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 of volume of habitat. 


Ash mass is the mass or amount of residue present after the residue from the dry mass deter­
mination 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 gr ms per cubic meter (g/m3), and peri­

a
phyton and benthic organisms in grams per square meter (g/m). 


Dry mass refers to the mass of residue present after drying in an oven at 60°C for zooplankton 

and 1050C for periphyton, until the mass remains unchanged. This mass represents the total organic 

matter, ash and sediment, in the sample. Dry mass values are expressed in the same units as ash mass. 


Orsanic mass or volatile mass of the living substance is the difference between the dry mass 

and asa 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 bf living matter plus contained water. 


Bottom material: See Bed material. 


Cells/volume refers to the number of cells of 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 flow of 1 cubic foot per second for 24 hours. It is 

equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, 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. 
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Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most common 

pigments in plants. 


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. 


Control structure as used in this report is a structure on a stream or canal that is used to regu­
late the flow or stage of the stream or to prevent the intrusion of salt water. 


Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water flowing 

per second from each square mile of area drained, assuming that the runoff is distributed uniformly in 

time and area. 


Cubic foot per second (FT3/s, ft3/s) 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 448.8 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, how­
ever, 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: 


s nk
2  _ ni 
_ 
 10 a
g 2 

i=1 


Where ni is the number of individuals per taxon, n is the total number of individuals, and s 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 specific 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 noncontribution 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. 


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 alkalined 

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 dis­
tinct hydrologic feature as delineated by the Office of Water Data Coordination on the State Hydrologic 

Unit Maps; each hydrologic unit is identified by an 8-digit number. 


Metamorphic stage refers to the stage of development that an organism exhibits during its trans­
formation 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 relatively slight 

to pronounced, with many intermediates. Examples of metamorphic stages of insects are egg-larva-adult 

or egg-nymph-adult. 


Methylene blue active substance (MBAS) is a measure of apparent detergents. This determination 

depends on the formation of a blue color when methylene blue dye reacts with synthetic detergent com­
pounds. 




6  WATER RESOURCES DATA FOR MICHIGAN, 1980 


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 constituents 

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 consti­
uents in solution. Milligrams per liter represent the mass of solute per unit volume (liter) of water. 

Concentration of suspended sediment also is expressed in mg/L, and is based on the mass of sediment 

per liter of water-sediment mixture. 


National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum derived from p general adjust­
ment 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 ad­
justed to the number per area habitat, usually square meters (m2), acres, or hectares. Periphyton ben­
thic 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 enumerated in any particu­
lar sample. 


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 deter­
mined by either sieve or sedimentation methods. Sedimentation methods (pipet, bottom-withdrawal tube, 

visual-accumulation tube) determine fall diameter of particles in either distilled water (chemically 

dispersed) or in native water (the river water at the time and point of sampling). 


Particle-size classification used in this report agrees with recommendations made by the American 

Geophysical Union Subcommittee on Sediment Terminology. 


The classification is as follows: 


 

Classification Size (mm) Method of analyses 


Clay  0.00024 - 0.004 Sedimentation 

Silt  .004 - .062   Sedimentation 

Sand  .062 - 2.0  Sedimentation or sieve 

Gravel  2.0 Sieve
- 64.0 
 

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. 


Percent composition is a unit for expressing the ratio of a particular part of a sample or popula­
tion 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 organ­
isms. Periphyton is a useful indicator of water quality. 


Pesticides are chemical compounds used to control undesirable plants and animals. Major categories 

of pesticides include insecticides, miticides, fungicides, herbicides, and rodenticides. Insecticides 

and herbicides, which control insects and plants respectively, are the two categories reported. 


Picocurie (PC, pCi) is one trillionth (1 x 1012) of the amount of radioactivity represented by a 

curie (Ci). A curie is the amount of radio activity that yields 3.7 x 1010 radio active disintegrations 

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 move­
ment is 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 sur­
rounding 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 addi­
tion to the green pigment called chlorophyll. Blue-green algae often cause nuisance conditions 

in water. 




7 WATER RESOURCES DATA FOR MICHIGAN, 1980 
 

Diatoms are the unicellular or colonial algae having a siliceous shell. Their concentra­
tions are expressed 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. Because 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 accumulated 

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 carbon per area or volume per unit time [mg C/(m2-time)] for periphyton and macro-

phytes and [mg C/W.time)] 
for phytoplankton are units for expressing primary productivity. They 

detine the amount of carbon dioxide consumed as measured by radioactive carbon (carbon 14). The car­
bon 14 method is of greater sensitivity than the oxygen light and dark bottle method, and is pre­
ferred for use in unenriched waters. Unit time may be either the hour or day, depending on the incu­
bation period. 


Milligrams of oxygen per area or volume per unit time [mg 02/(m2.time)] for periphyton and 

macrophytes and [mg 01/(m3-time)] for phytoplankton are the units for expressing primary productivity. 

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. 


Runoff in inches (IN, in) shows the depth to which the drainage area would be covered if all the 

runoff Tor a given time period were uniformly distributed on it. 


Sediment is solid material that originates mostly from disintegrated rocks and is transported by, 

suspended in, or deposited from water; it includes chemical and biochemical precipitates and decomposed 

organic material, such as humus. The quantity, characteristics, and cause of the occurrence of sediment 

in streams are influenced by environmental factors. Some major factors are degree of slope, length of 

slope, soil characteristics, land usage, and quantity and intensity of precipitation. 


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 as a colloid. 


Suspended-sediment concentration is the velocity-weighted concentration of suspended sediment 

in the sampled zone (from the water surface to a point approximately 0.3 ft above the bed) ex­
pressed as milligrams of dry sediment per liter of water-sediment mixture (mg/L). 


Suspended-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. It is computed by multiplying discharge times mg/L times 0.0027. 


Mean concentration is the time-weighted concentration of suspended sediment 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 con­
centration 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 ustreamflown is more general than "runoff" as streamflow 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 submersed solid surface, such 

as a rock or tree, upon which Mn organism lived. 
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Artificial substrate is a device which is purposely placed in a stream or lake for coloniza­
tion 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 multi-plate samplers (made 

of hardboard) for benthic organism collection, and plexiglass strips for periphyton collecti6n. 


Surface area of a lake is that area outlined on the latest U.S.G.S. topographic map as the bound­
ary of the lake and measured by a planimeter in acres. In localities not covered by topographic 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. 


Surficial bed material is that part (0.1 to 0.2 ft) of the bed material that is sampled using U.S. 

Series Bed-Material Samplers. 


Suspended (as used in tables of chemical analyses) refers to the amount (concentration) 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. 


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 Animal 

Phylum Arthropoda 

Class Insecta 

Order Ephemeroptera 

Family Ephemeridae 

Genus Hexageria 

Species 
Hexagenia limbata 


Time-weighted average is computed by multiplying the number of days in the sampling period by the 

concentrations of individual 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 per day is the quantity of substance in solution or suspension that passes a stream section 

during a 24-hour day. 


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 com­
puted by multiplying the total discharge, times the mg/L of the constituent, times the factor 0.0027, 

times the number of days. 


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 discharges. 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. 


WDR is used as an abbreviation for "Water-Data Report" in reference to published reports beginning 

in 1975. 


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 


Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is in a 

downstream direction along the main stream. All stations on a tributary entering upstream from a 

main-stream station are listed before that, station. A station on a tributary 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 tributary on which a station is 

situated with respect to the stream to which it is immediately 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 tributary 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 and continuous-record stations; there­
fore, 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 04058500, which appears just to the left of the station name, includes the 2-digit 

part number "04" plus the 6-digit downstream order number "058500". 
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NUMBERING SYSTEM FOR WELLS 


Each well is identified by means of (1) a 15-digit number that is based on the grid system of lati-

tude and longitude followed by (2) a local number that is provided for continuity with older reports 

and for other use as dictated by local needs. 


Each well is located as a point on a map by a number based on the universal system of latitude and 

longitude. In this report, this is the first set of numbers shown for each well. For maximum utility, 

latitude and longitude numbers are determined to seconds. The first six digits denote degrees, minutes, 

and seconds of north latitude; the next seven digits denote degrees, minutes, and seconds of west 

longitude. The last two numbers are sequential numbers assigned in the order that the wells were re­
corded within a designated latitude-longitude grid. 


42°16' 43" 

Coordinates for wells 
A(421641085350601) and 

42" B(421641085350602) 

A • 
B • 


42°16. 41" 


06' 
85°35' 07" 85°35' 06" 

Figure 2. System for numbering wells (latitude and longitude). 


The local well number indicates the location of wells within the rectangular subdivision of land 

with reference to the Michigan meridian and base line. The first two segments of the well number 

designate township and range, the third segment of the number designates the section and the letters 

A through D designate successively smaller subdivisions of the section as shown in figure 3. Thus, a 

well designated as 32N 6E 16CCCB would be located to the nearest 2.5 acres (1 hectare) and would be 

within the shaded area in section 16. In the event that two or more wells are located in the same 

2.5 acre (1 hectare) tract, a sequential number designation follows the' letter deesignations--for ex­
ample, 16CCCB1, 16CCCB2, 16CCCB3, etc. 


 

B A 

16 

A 

 

C D 

 

DCCCB< IAC 

C1°1 

Figure 3. Well numbering system in Michigan. 
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SPECIAL NETWORKS AND PROGRAMS 


Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the hydro­
logic regimen will likely be governed solely by natural conditions. Data collected at a bench-mark 

station may be used to separate effects of natural from manmade changes in other basins which have been 

developed and in which the physiography, climate, and geology are similar to those in the undeveloped bench-mark basin. 


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 monitor­
ing objectives have been incorporated in 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 ob­
jectives 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 stream quality. 


Pesticideprogram is a network of regularly sampled water-quality stations where samples are col­
lected to determine t e concentration and distribution of pesticides in streams where potential con­
tamination could result from the application of the commonly used insecticides and herbicides. Opera­
tion of the network is a Federal interagency activity. 


Radiochemical pro ram is a network of regularly sampled water-quality stations where samples are 

collected to be analyzedfor 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 information 

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 


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, ob­
servations of factors affecting the stage-discharge relation or the stage-capacity relation, 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 Investi­
gations, book 3, chapter A6. 


For stream-gaging stations, 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 

engineers and observers are used in applying the gage heights to the rating tables. If the stage-dis­
charge 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 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-dis­
charge 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 the gage-height record and occasional winter discharge meas­
urements. Consideration is given to the available information on temperature and precipitation, 

notes by gage observers and hydrologist, 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. 
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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 maybe increasingly in error due to gradual 

accumulation of sediment. 


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 fro­
zen 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 discharge 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 pub­
lished for the water year which begins on October 1 and ends on September 30. 


The description of the gaging stations gives the location, drainage area, period of record, nota­
tions of revisions of previously published records, type and history of gages, general remarks, aver­
age discharge, and extremes of discharge or contents. The location of the gaging station and the 

drainage area are obtained from the 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 stations 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 therein are all the reports in 

which revisions have been published, each followed by the water years for which figures are revised 

in that report. In listing the water years only one number is given; for instance, 1965 stands for 

the water year Oct.l, 1964, to September 30, 1965. If no daily, monthly, or annual figures of dis­
charge are affected by the revision, the fact is brought out by notations after the year dates as 

follows: "(M)" means that only the instantaneous maximum discharge was revised; "(m)" that only the 

instantaneous minimum was revised; and "(P)" that only peak discharges were revised. If the drain­
age 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 5. 


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 "AVERAGE DISCHARGE"; it is 

not given for stations having fewer than 5 complete years of record or for stations where changes in 

water development during the period of record cause the figure to have little significance. Under 

"EXTREMES" are given first, the extremes for the period of record, second, information available out­
side the period of record, and last, those for the current year. Unless otherwise qualified, the 

maximum discharge (or contents) is the instantaneous maximum corresponding to the crest stage obtained 

by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecording gage read 

at the time of the crest. If the maximum gage height did not occur on the same day as the maximum dis­
charge (or contents), it is given separately. Similarly, the minimum is the instantaneous minimum un­
less 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 are not published for any canals, ditches, drains, or for any 

stream for which the peaks are subject to substantial control by man. Time of day is expressed in 24­
hour local standard time; for example, 12:30 a.m. is 0030, 1:30 p.m. is 1330. The minimums for these 

stations are published in a separate paragraph following the table of peaks. 


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 dis­
charges, 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 cal­
endar and water years. 
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Footnotes to the table of daily discharges 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 con­
ditions have been explained in preceding paragraphs. 


For most gaging stations on lakes and reservoirs the data presented comprise a description 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 most reser­
voirs 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. Occa­
sionally, 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 characteristics of an 

area. Such measurements are also given in special tables following the tables of partial-record stations. 


Accuracy of data 


The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge re­
lation or, if the control is unstable, the frequency of discharge measurements, and (2) the accuracy 

of observations of stage, measurements of discharge, and interpretation 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 report are shown to the nearest hundredth of a cubic foot 

per second for discharges of less than 1 cfs; to tenths between 1.0 and 10 cfs; to whole numbers be­
tween 10 and 1,000 cfs; and to 3 significant figures above 1,000 cfs. 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 evaporation due 

to artificial causes, or to other factors. For such stations, figures of cubic feet per second per square 

mile and of runoff in inches are not published unless satisfactory adjustments can be made for diversions, 

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. 


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 period of daily 

record; extremes for the current year; and general remarks. 


Information pertaining to the accuracy of some water-quality records are preceeded by a "remark 

code." The following are explanations of "remark codes" found accompanying water-quality records: 

"E" estimated; "K" results based on colony outside the acceptable range (NON-IDEAL COLONY COUNT); 

"ND" not detected. 


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. 
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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 page. 


One sample can define adequately the water quality at a given time if the mixture of solutes through­
out the stream cross section is homogeneous. However, the concentration of solutes at different loca­
tions 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 tempera­
tures 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 discharge. 


At stations where recording instruments are used, either mean temperatures or maximum and minimum 

temperatures for each day are published. 


Sediment 


Suspended-sediment concentrations are determined from samples collected by using depth-integrating 

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 applied 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 dis­
charges 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 are collected, daily loads of suspended sediment 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 are collected periodically at many verticals in the 

stream cross section. Although data collected periodically may represent conditions only at the time 

of observation, such data are useful in establishing seasonal relations between quality and streamflow 

in predicting long-term sediment-discharge characteristics of the stream. 


In addition to the records of the quantities of suspended sediment, records of periodic measure­
ments of the particle-size distribution of the suspended sediment and bed material are included. 


EXPLANATION OF GROUND-WATER LEVEL RECORDS 


Collection of the data 


Only ground-water level data from a basic national network of observation wells are published 

herein. This basic network contains observation wells so located (figure 9) that the most significant 

data are obtained 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 figures 2 and 3. 


Measurements are made in many types of wells under varying conditions of access and of 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 insure that measurements 

at each well are consistent. 
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Water-level measurements in this report are given in feet with reference to either mean sea level 

(msl) or land-surface datum (lsd). Mean sea level 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 lands-surface datum above mean sea level 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 condi-

tions. For example, in a measurement of a depth to water of several hundred feet, the error of deter-

mining 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. 
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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 specialized work in 

water-resources investigations. The material is grouped under major subject headings called 

books and is further divided into sections and chapters. For example, Section A of Book 3 

(Applications of Hydraulics) is on surface water. The chapter, the unit of publication, is 

limited to a narrow field of subject matter. This format permits flexibility in revision and 

publication as the need arises. The reports listed below are for sale by the U.S. Geological 

Survey, Branch of Distribution, 1200 South Eads Street, Arlington, VA 22202 (authorized agent of 

the Superintendent of Documents, Government Printing Office). 


NOTE: When ordering any of these publications, please give the title, book number, chapter number, 

and "U.S. Geological Survey Techniques of Water-Resources Investigations". 


1-D1. Water temperature--influential factors, field measurement, and data presentation, by H. H. 

Stevens,Jr., J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter Dl. 1975. 65 pages. 


1-D2. Guidelines for collection and field analysis of ground-water samples for selected 

unstable constituents, by W. W. Wood: USGS--TWRI Book 1, Chapter D2. 1976. 24 pages. 


2-D1. Application of surface geophysics to ground-water investigations, by A. A. R. Zohdy, 

G. P. Eaton, and D. R. Mabey: USGS--TWRI Book 2, Chapter Dl. 1974. 116 pages. 


2-El. Application of borehole geophysics to water-resources investigations, by W. S. Keys and 

L. M. MacCary: USGS--TWRI Book 2, Chapter El. 1971. 126 pages. 


3-Al. General field and office procedures for indirect discharge measurements, by M. A. Benson 

and Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages. 


3-A2. Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M. A. 

Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages. 


3-A3. Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: USGS--

TWRI Book 3, Chapter A3. 1968. 60 pages. 


3-A4. Measurement of peak discharge at width contractions by indirect methods, by H. F. 

Matthai: USGS--TWRI Book 3, Chapter A4. 1967. 44 pages. 


3-A5. Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--

TWRI Book 3, Chapter AS. 1967. 29 pages. 


3-A6. General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI 

Book 3, Chapter A6. 1968. 13 pages. 


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

Book 3, Chapter A7. 1968. 28 pages. 


3-A8. Discharge measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--

TWRI Book 3, Chapter A8. 1969. 65 pages. 


3-All Measurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--

TWRI Book 3, Chapter All. 1969. 22 pages. 


3-B1. Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book 

3, Chapter B1. 1971. 26 pages. 


3-B2. Introduction to ground-water hydraulics, a programed text for self-instruction, by G. D. 

Bennett: USGS--TWRI Book 3, Chapter B2. 1976. 172 pages. 


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

3-C2. Field methods for measurement of fluvial sediment, by H. P. Guy and V. W. Norman: USGS--


TWRI Book 3, Chapter C2. 1970. 59 pages. 

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


Chapter C3. 1972. 66 pages. 

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


39 pages. 

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

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

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


Chapter B2. 1973. 20 pages. 

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


Chapter B3. 1973. 15 pages. 

4-D1. Computation of rate and volume of stream depletion by wells, by C. T. Jenkins: USGS--


TWRI Book 4, Chapter Dl. 1970. 17 pages. 

5-Al. Methods for determination of inorganic substances in water and fluvial sediments, by M. W. 


Skougstad and others, editors: USGS--TWRI Book 5, Chapter Al. 1979. 626 pages. 

5-A2. Determination of minor elements in water by emission spectroscopy, by P. R. Barnett and E. C. 


Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages. 

5-A3. Methods for analysis of organic substances in water, by D. F. Goerlitz and Eugene Brown: 


USGS--TWRI Book 5, Chapter A3. 1972. 40 pages. 

5-A4. 	Methods for collection and analysis of aquatic biological and microbiological samples, 


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. 


5-AS. 	Methods for determination of radioactive substances in water and fluvial sediments, 

by L. L. Thatcher, V. J. Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter AS. 1977. 

95 pages. 


5-Cl. 	Laboratory theory and methods for sediment analysis, by H. P. Guy: USGS--TWRI Book 5, 

Chapter Cl. 1969. 58 pages. 


7-Cl. 	Finite difference model for aquifer simulation in two dimensions with results of numerical 

experiments, by P. C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chap-

ter Cl. 1976. 116 pages. 


7-C2. 	Computer model of two-dimensional solute transport and dispersion in ground water, 

by L. F. Konikow and J. D. Bredehoeft: USGS--TWRI Book 7, Chapter C2. 1978. 90 pages. 


8-Al. Methods of measuring water levels in deep wells, by M. S. Garber and F. C. Koopman: 

USGS--TWRI Book 8, Chapter Al. 1968. 23 pages. 


8-B2. Calibration and maintenance of vertical-axis type current meters, by G. F. Smoot and 

C. E. Novak: USGS--TWRI Book 8, Chapter B2. 1968.. 15 pages. 
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FIGURE 4.--Map showing identification number and location of gaging stations in Upper Peninsula of Michigan. 
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20 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04001000 WASHINGTON CREEK AT WINDIGO, MI 

(Hydrologic bench-mark station) 


LOCATION.--Lat 47°55'23", long 89008'42", in NWT sec.28, T.64 N., R.38 W., Keweenaw County, Isle Royale National Park, Hydrologic Unit 

04020300, on left bank 0.8 mi (1.3 km) northeast of Windigo, and 35 mi (56 km) southwest of Rock Harbor. 


DRAINAGE AREA.--13.2 mil (34.2 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1964 to current year. 


GAGE.--Water-stage recorder and concrete control. Altitude of gage is 605 ft (184 m) from topographic map (nearest 5 ft). 


REMARKS.--Water-discharge records fair. ERTS satellite telemeter and recording rain gage at station. Capacity rain gage located near 

mouth. Hydrologic bench-mark stations are installed in specially selected areas where water resources have not yet been affected by 

works of man. Continuous records of natural hydrologic conditions, such as streamflow and water quality, will make possible assessment 

of changes which occur as a result of changes in climate and other natural factors. These data will provide a frame of reference 

against which hydrologic changes wrought by man may be evaluated. 


AVERAGE DISCHARGE.--16 years, 17.7 ft3/s (0.501 m3/s), 18.21 in/yr (463 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 480 ft3/s (13.6 m3/s) May 1, 1972, gage height, 6.82 ft (2.079 m), from rating curve 

extended above 160 ft3/s (4.53 m3/s) based on runoff characteristics of nearby stations; maximum gage height, 6.88 ft (2.097 m) 

Jan. 13, 1975, backwater from ice; minimum daily discharge, 0.44 ft3/s (0.012 m3/s) Aug. 25, 1977; minimum gage height, 2.55 ft 

(0.777 m) Aug. 29, 30, 31, Sept. 2, 3, 7, 9, 10, 11, 12, 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 148 ft3/s (4.19 m3/s) Apr. 21, gage height, 4.99 ft (1.521 m), only peak above base of 

110 ft3/s (3.12 m3/s); minimum, 0.80 ft3/s (0.023 m3/s) Aug. 17, gage height, 2.69 ft (0.820 m). 


DISCHARGE, IN CURIC FEET PER SECONO, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEH MAP APR MAY JUN JUL AUG SEP 

1 2.8 39 7.8 3.3 2.4 1.9 6.0 36 27 4.4 1.1 7.7 
2 4.6 31 7.0 3.2 2.3 1.8 8.0 32 35 3.6 1.1 10 
3 3.9 25 7.1 3.0 2.3 1.6 11 28 28 3.0 3.1 6.8 
4 3.7 21 6.5 2.9 2.3 1.5 16 25 21 2.6 1.9 5.9 
5 3.3 18 7.0 2.8 2.3 1.5 26 22 16 5.6 1.7 4.8 

6 3.0 15 
7 2.7 13 
8 2.5 12 
9 3.3 11 
10 3.5 9.7 

7.2 2.8 2.2 1.5 
6.6 3.1 2.2 1.6 
5.7 3.1 2.2 1.9 
5.5 3.1 2.2 2.6 
5.4 3.1 2.1 2.9 

49 
65 
84 
89 
89 

20 13 
19 11 
17 11 
16 9.7 
16 8.0 

4.7 
3.8 
3.4 
2.7 
2.3 

1.2 
.99 
.98 
1.1 
.95 

4.4 
3.4 
4.0 
28 
18 

11 3.3 8.4 5.5 3.2 2.1 2.7 46 21 6.9 2.1 .91 12 
12 3.9 7.8 5.0 3.2 2.1 2.5 32 18 5.9 1.9 .87 9.4 
13 3.6 7.3 4.8 3.2 2.0 2.2 26 16 5.5 2.0 1.0 27 
14 3.3 7.1 
15 3.1 6.7 

4.6 3.2 2.0 2.1 
4.5 3.2 2.0 2.0 

24 
22 

15 5.4 
13 6.1 

2.0 
2.3 

1.3 
1.0 

38 
26 

16 3.2 7.0 4.2 3.2 2.0 1.9 25 12 5.0 3.9 .90 20 
17 3.1 8.4 
18 3.1 8.5 
19 22 9.3 
20 23 11 

3.7 3.9 1.9 2.0 
3.6 3.9 1.9 1.9 
3.8 4.0 1.9 1.8 
3.7 3.9 1.9 2.1 

29 
50 
85 
120 

10 4.4 
9.8 3.9 
9.1 3.6 
8.3 3.3 

5.3 
4.3 
5.1 
4.2 

.85 
1.2 
1.1 
1.2 

14 
13 
13 
23 

21 17 11 3.8 3.5 1.9 2.0 125 7.6 2.9 3.8 1.9 17 
22 20 9.9 3.9 3.2 1.9 1.9 123 7.1 2.6 4.4 1.9 14 
23 16 9.2 
24 27 8.6 

4.0 3.1 1.9 1.9 
4.0 3.0 1.9 1.9 

100 
65 

6.6 2.4 
6.0 2.1 

3.6 
3.0 

1.3 
1.5 

11 
9.7 

25 22 8.1 4.0 2.8 1.9 1.9 64 5.3 1.9 2.6 1.6 9.2 

26 19 10 
27 20 14 

3.8 2.7 1.9 2.0 
3.7 2.6 1.9 2.2 

59 
54 

4.7 1.6 
4.0 1.5 

2.0 
1.7 

1.3 
1.1 

8.0 
7.0 

28 28 12 3.4 2.6 1.9 2.4 47 3.8 5.6 1.9 1.0 6.2 
29 27 9.8 3.4 2.5 1.9 3.0 43 3.6 6.4 1.8 1.0 5.7 
30 27 9.2 
31 29 ---

3.4 2.4 --- 3.7 
3.4 2.4 4.9 

39 
---

12 5.2 
32 ---

1.4 
1.3 

10 
8.2 

5.4 
---

TOTAL 376.9 378.0 150.0 96.1 59.4 67.8 1621.0 455.9 261.9 96.7 55.25 381.6 
MEAN 12.2 12.6 
MAX 36 39 
MIN 2.5 6.7 
CFSM .92 .96 
IN. 1.06 1.07 

4.84 3.10 2.05 2.19 
7.8 4.0 2.4 4.9 
3.4 2.4 1.9 1.5 
.37 .24 .16 .17 
.42 .27 .17 .19 

54.0 
125 
6.0 
4.09 
4.57 

14.7 8.73 
36 35 
3.6 1.5 
1.11 .66 
1.28 .74 

3.12 
5.6 
1.3 
.24 
.27 

1.78 
10 

.85 

.14 

.16 

12.7 
38 
3.4 
.96 
1.08 

CAL YR 1979 TOTAL 5726.89 MEAN 15.7 MAX 261 MIN .94 CFSM 1.19 IN 16.14 
WTR YR 1980 TOTAL 4000.55 MEAN 10.9 MAX 125 MIN .85 CFSM .83 IN 11.27 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 

WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water year 1965 to current year. 

PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1964 to current year. 


INSTRUMENTATION.--Temperature recorder since Oct. 20, 1964. 

REMARKS.--In addition to the temperature recorder record, samples were collected approximately bimonthly. Temperature recorder clock 
stopped Oct. 11-23 (range in temperature 2.5 to 8.5°C), Mar. 5 to May 21 (range in temperature 0.0 to 15.0°C). Temperature recorder 
malfunctioned Nov. 8, 9. Complete ice cover during winter period. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 22.0°C July 26, 30, 31, 1970, July 18, Aug. 1, 1975, July 20, 1977; minimum, 0.0°C on many days during 
winter periods. 

EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 20.5°C June 25; minimum, 0.0°C on many days during winter period. 


WATEH QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SP,- OXYGEN. COLI- COLI- STREP­
CIFIC FORM, FORM, TOCOCCI HARD-


STREA'-�
CON- SOLVED TOTAL, FECAL, FECAL, HARD- NESS,

Fl OW• ()OCT- TEMPER- OXYGEN, (PER- IMMEO. 0.7 KF AGAR NESS NONCAR.. 


ANCE
INSTAM...�PH DIS- CENT (COLS. Um-ME (COLS. (MG/L 80Nr
 
TIME TANEODS (MICRO- FIELD :=7'.' SOLVED SATUR... PER (COLS./ PER AS 04 /


DATE (CFS)�(UNITS)�(MG/L) ATION) 100�100 ML) 100�CAC03)
MHOS)�(DEG C)� ML) ML) CAC03) 


OCT 

24... 1500 /3 7.5 12.7 a5
28 2.5 K180 <1 31 45 9 


Ff-.8 

01.o. 1315 2.4 172 7.6 .0 13.4 94 K134 K) <1 70 4

mAP 

Os... 1400 1.6 1o8 7.1 .0 13.1 .92 99 KI K1 76 2 


lAY 

21... 1 400 7.4 9n 7.7 14.0 9.7 95 88 62 K15 47 6 

AOL 

23... 1300 3.6 147 1.8 15.5 7.9 84 112 K21 23 73 2


cFP 

17... 1100 14 98 
 7.3 9.0 10.2 90 48 K3 28 52 11 


niA6Nt­ SOUIUM�ROTAS-.� CARBON 

CALCIoD SIUm. 
 MILL SOoTum, AD- SIOA, BICAR- ALKA- DIOXIDE SULFATE 

DIS- nIS- RECOV- SOkp- BONATE CAR- LINITY DIS-
UIS- DIS� DIS-

510TVEr' cD1_050 
 SOLVED T1ON�SOLVED (MG/L BONATE (MG/L SOLVED SOLVED


(.6/L (obit_ (MG/L RATIO SODIUM (MG/L AS (mG/L AS (MG/L (MG/L

DATE A CA) AS MG) AS AG) AS NA) PERCENT AS K)�AS CO3)�AS CO2) AS SO4)HCO3)�CAC03) 


nCT 
24... 12 3.0 0 2.1 9 .5 36�6.5 


FF5 

01... 14 5.5 
 3.1 .2 )4 .4 80 0 66 3.2 7.2
ASP 


 5.3 4.7 .2 12 .4� 74�7.0 
MAY 


 
?1... )2 4.1 0 3.1 .2 13 .3 41�6.1

JOT 

23." 5.6 
 3.0 .2 9�.4 71 3.5 


SFR 

17... 14 
 2.3 9 .3�56 0 41 4.0 3.2 


SOLIDS, SOLIDS, NITRO-

CHLO- FLOO- SILICA, RESIDUE' SUM OF SOLIDS, NITRO-�
GEN, 

RIDE,�RIDE,�DIS- COMSTI- GEN,�PHOS-.�
AT 180 01S-�NO2.NO3�RHOS-


Ot'..G. C TUEMTS,� DIS.-��
DIS-�(CIS-�SOLVED� SOLVE)) N0+NO3 PHORUS, PHORUS, 

SOLVED SOLVED (MG/L DIS- DIS- (TONS TOTAL SOLVED TOTAL TOTAL 

(mG/L (mG/L AS SuLVF0 SOLVED PER (mG/L (MG/L (MG/L (MG/L


DATE AS CL) AS F) sine) (m6/L) (4,,t) DAY) AS N) AS N) AS P1 AS PO4) 


OCT 

24... .0 


FEB 

01... 4.0 


2.2 10 88 6.05 .04 .04 .010- .03 


.1 14 112 94 .73 .09 .09 .010 .U3 

mA9 

05... 5.3 .0 14 
 121 103 .52 .16 .15 .040 .12


MAY 

21... 2.2 6.7 62 1.85 .04 .040 .12
.0 92 .02 


JUL 

23...�3.1�.1�11�133�90 1.29 .06 .04 .010 .03-

SF0 
17... 1.8 .1 12 85�63 3.?7 .01 .02 .000 .00 



 

 

  

         
        

 
      

 
       

 

    

 

 

        
         

        

        

 

  

 

        

 

        
         

         

         

      

       

        

        

 

 

22 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CPFEK AT WINDIGO, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBPR 1979 TO SEPTEMBER 1980--CONTINUED 

CHRO- 
BARIUM, BERYL- CADMIUM MIUM, CHRO- 

ARSENIC TOTAL BARIUM, LIUM. TOTAL CADMIUM TOTAL MIUM. 
ARSENIC 015- RECOV- NS- DIS- RECOV- DIS- RECOV- DIS-
TOTAL SOLVED ERABLE SOLVED SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME OWL (UG/L (U0/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 
AS AS) AS AS) AS NA) AS HA) AS RE) AS CD) AS CD) AS CR) AS CR) 

1 1 0 <2 2 1 20 3 

1 1 100 10 4 0 <1 20 9 

MANGA- 
COPPER. tRoN, LEAD. NESE, mANGA- 

CORALT. TOTAL TOTAL IRON. TOTAL LEAD, LITHIUM TOTAL NESE. 
DIS- RECOV- RECOV- DIS- RECOV- DIS- DIS- RECOV- DIS-
SOLVE0 ENABLE ERAHLE SOLVED ENABLE SOLVED SOLVED ENABLE SOLVED. 
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS CO) AS CU) AS FE) AS FE) AS PR) AS PB) AS LI) AS MN) AS MN) 

OCT 
2.4... <3 3 360 270 10 <4 10 10 
MAY 
21... <3 3 270 170 2 0 <4 20 

mOLY6- SELE- SILVER, STRON- VANA- ZINC, 
DENUm, SELF- NIUM. TOTAL SILVER, 'TIUm. DIUM, TOTAL ZINC. 
DIS- NIUm. 01S- RECOV- OIS- DIS- DIS- RECOV- DIS- 
SOLVED TOTAL SOLVED ERABLE SOLVFD SOLVED SOLVED ERABLE SOLVED 
(OWL (0G/L (UO/L (UG/L (UG/L (UG/L (UG/L (IJG/L (UG/L 

RATE AS m0) AS SE) AS SE) AS AG) AS AG) AS SR) AS V) AS ZN) AS ZN) 

orT 
24... <10 0 0 0 0 22 <6.0 10 <4 

MAY 
21... <10 0 0 0 0 25 <6.0 10 <4 

RADIOCHEMICAL ANALYSES 

GROSS GROSS GROSS GROSS GROSS GROSS RADIUM 
ALPHA. ALPHA, BETA, BETA, BETA, BETA, 226, URANIUM 
DI5- SUSP. DIS- SUSP. DI5- SUSP. DIS- DIS- 
SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED, SOLVED. 
(UG/L (UG/L (PCl/L (PCl/L (PCl/L (PCl/L RADON EXTRAC- 

TIME AS Ac AS AS AS SR/ AS SR/ METHOD TION 
U-NAT) U-NAT) CS-137) CS-137) YT-90) YT-90) (PCl/L) (UG/L) 

1500 <1.1 <.4 1.7 <.4 1.5 <.4 .05 .06 

PATE 

OCT 
?4... 1500 
MAY 
21... 1400 

DATE 

OCT 
24•• • 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 
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04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBFR 1979 TO SEPTEMBER 1980--CONTINUED 


PESTICIDE ANALYSES 

CHLOR­
PCH. ALORIN, DANE, 
 ODD, DDE, 


TOTAL
TOTAL 


IN NOT- IN HOT- CHLOR- IN HOT- IN HOT- IN BOT­

PCH. TOM MA- ALD(IN, TOM MA­

TOTAL TOTAL TOTAL 


DANE. TOM MA- ODD, TOM MA- ODE, TOM MA­

TIME TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL 
 TOTAL TERIAL TOTAL TERIAL 


DATE (UG/L) (UG/KG) (U(/L) (UG/K6) (06/L) (UG/KG) (UG/L) (UG/KG) (UG/L) 
(UG/KG) 


OCT 

.00�.0 .00 .0 

24... 1500 .0 7 .00 .0 .0 0 

nT-

DOT, ELDRIN. 
 ENDRIN, 


TOTAL 

HEPTA­

TOTAL TOTAL 

IN HOT-


CHLOR,

IN HOT- DI- DI- IN HOT- ENDO-


SULFAN, ENDRIN, TOM MA- ETHION, 


TOTAL TERIAL TOTAL TOTAL TERIAL TOTAL TOTAL TERIAL TOTAL 

DOT. TOM MA- AZINON. ELDRIN TOM MA-


TOTAL 


DATE (UG/L) (Un/KG) (UG/L) (UG/L) (UG/KG) (UG/L) (UG/L) (UG/KG) (UG/L) (UG/L) 


OCT .00
.n .00�

24 • • • .00 .0 .00 .00 .0 .00 .00 

METH­HEPTA- HERTA-

CHLOR, CHLOR LINDANE 
 OXY­

TOTAL HEPTA- EPDXIDE TOTAL 
 METH- CHLOR. METHYL METHYL 


MALA- OXY- TOT. IN PARA- TRI-

IN HOT- CHLOR TOT. IN IN MOT-


THION,
BOTTOM THION,�
ION MA- EPDXIDE HOTTOM LINDANE TOM MA- THION, CHLOR, 

TOTAL
TOTAL MAIL. TOTAL�
TERIAL TOTAL MAIL. TOTAL TEPIAL TOTAL 


(UG/L)�
(UG/L) (UG/KG) (UG/L)
DATE (06/K6) (116/L) (UG/KG) (06/L) (UG/KG) (UG/L) 


OCT 
.0�.00�.0 .00�.00


24... .0 .00 .0 .00�.00�

TOXA­

THA-

NAPH-


PHENE, 


LFNES. 
 TOTAL 


POLY- PARA- PER- TOX- TN HOT- TOTAL 

2,4-0, 2,4,5-7 SILVER,
CHLOR. MIREX, THION, THANE APHENF. TOM MA- TRI-�

TOTAL TOTAL TOTAL
TOTAL TOTAL TOTAL TOTAL TOTAL TEPIAL THION 


(0G/L)�
OATF (UG/L) (UG/L) (U6/L) (UG/L) (U6/L) (0G/K61�(UG/L)�(Wi/L1�(UG/L) 


OCT 
.00 .00 .0W .00 .00 .00 .00 .00 
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 STREAMS TRTHuTARY TO LAKE. SUPERIOR 


04001000 wASHTN(ToN CPFFK AT WINPISO, MT--CONTINUED 


TEMPERATURE, WATER MFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY�MAX�MIN MAX��MIN MIN MAX��MAX��MAX��
MAX��MIN MIN MIN 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 9.5 9.5 4.5 4.5 .0 .0 .0 .0 .0
.0 .0 .0
2 9.5 9.0 4.5 4.0 .0 .0 .0 .0 .0 .0 .0 .0
3 9.5 9.0 4.0 3.5 .0 .0 .0 .0 .0 .0 .0 .0
4 9.5 8.5 
 3.5 3.0 .0 .0 .0 .0 .0 .0 .0 .0
5 9.0 8.5 3.0 3.0 .0 .0 .0 .0 .0 .0 

6 7.5 6.5 
 3.0 2.5 .0 .0 .0 .0 .0 .0
7 6.5 6.0 2.5 2.5 .0 .0 .0 .0 .0 .0
8 
 6.0 5.5 2.5 --- .0 .0 .0 .0 .0 .0
9 5.5 5.0 --- .0 .0 .0 .0 .0 .0 .0
10 5.0 4.5 .0 .0 
 .0 .0 .0 .0 .0 .0 


11 .0 
 .0 .0 .0 .0 .0 .0 .0
12 .0 .0 
 .0 .0 .0 .0 .0 .0
13 
 .0 .0 .0 .0 .0 .0 .0 .0
14 .0 .0 .0 .0 .0 .0 .0 .0
15 
 .0 .0 .0 .0 .0 .0 .0 .0 

16 .0 .0 .0 
 .0 .0 .0 .0 .0
17 
 .0 .0 .0 .0 .0 .0 .0 .0
18 .0 .0 
 .0 .0 .0 .0 .0 .0
19 .0 .0 .0
.0 .0 .0 .0 .0
20 
 .0 .0 .0 .0 .0 .0 .0 .0 

21 .0 .0 .0
.0 .0 .0 .0 .0
22 
 .0 .0 .0 .0 .0 .0 .0 .0
23 --- --- .0 .0 .0 .0 .0 .0 .0 .0
24 
 2.5 2.5 .0 .0 .0 .0 .0 .0 .0 .0
25 2.5 2.5 .0 .0 .0 .0 .0 .0 .0 .0 

26 ?.5 2.0 .0 .0 .0 .0 .0 .0 .0 .0 

27 2.0 2.0 .0 
 .0 .0 .0 .0 .0 .0 .0
28 2.5 2.0 .0 .0 .0 
 .0 .0 .0 .0 .0
29 3.0 2.5 .0 .0 .0 .0 .0 .0 .0 .0
30 3.0 3.0 .0 
 .0 .0 .0 .0 .0
31 4.5 3.0 
 .0 .0 .0 .0 

MONTH 
 .0 .0 .0 .0 .0 .0 

DAY MAX 
 MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


APRIL MAY JULY
JUNE AUGUST SEPTEMBER 

1 13.5 12.0 18.0 14.0 20.0 16.5 14.5 14.0
2 
 12.5 11.5 16.5 13.0 18.5 16.5 14.5 13.5
3 
 15.0 12.0 18.0 14.0 18.0 15.0 14.5 13.5
4 
 15.5 12.5 17.5 15.0 17.5 16.0 15.0 14.5

5 
 14.5 13.5 17.5 14.5 18.5 16.0 15.0 14.0 

6 
 15.0 13.5 17.0 13.5 19.0 15.0 15.0 12.5
7 
 14.5 12.5 17.0 15.5 18.5 16.5 15.5 13.0
8 
 12.5 10.5 18.5 15.0 19.5 16.5 15.5 13.0

9 
 13.5 10.5 18.5 15.5 18.5 15.5 15.0 13.5
10 
 13.0 10.0 18.5 15.5 17.5 16.5 14.0 12.0 


11 
 14.5 10.5 19.0 16.0 18.0 16.0 13.0 12.0

12 
 14.5 12.0 18.0 16.0 17.5 14.5 13.0 11.0
13 
 18.0 14.0 18.0 15.0 17.5 15.5 11.0 11.0
14 
 17.5 13.5 18.5 17.0 18.0 16.0 11.5 11.0
15 
 15.0 11.5 19.5 17.0 17.0 14.5 11.5 11.0 

16 
 14.5 11.0 19.5 17.0 16.5 13.0 11.0 11.0
17 
 14.0 12.0 18.5 14.5 15.5 15.5 11.0 9.0
18 
 13.5 11.0 18.0 16.0 18.0 15.5 9.5 8.5
19 
 15.0 10.5 17.0 14.5 17.0 15.5 9.5 8.5
20 
 15.5 11.5 17.0 16.0 17.0 15.5 9.0 8.5 

21 --- --- 16.0 12.5 17.0 16.5 17.0 16.5 9.0 9.0
22 16.5 12.5 17.0 13.5 18.5 15.5 16.5 14.0 10.0 9.0
23 
 16.5 13.0 18.0 14.0 18.0 15.0 16.5 15.0 9.5 8.5
24 17.5 13.0 19.5 15.5 18.5 16.0 16.5 15.5 8.5 8.0
25 
 17.0 14.0 20.5 17.0 18.5 16.5 17.0 16.0 8.5 7.5 

26 15.0 12.0 19.0 16.5 17.5 14.0 17.0 15.5 7.5 6.5
27 
 15.0 11.5 18.5 14.5 17.5 14.0 17.0 15.0 7.5 7.0
28 16.0 12.0 15.5 13.0 17.5 16.0 16.0 13.0 7.5 6.5
29 15.5 13.0 13.5 12.5 18.5 14.5 17.0 15.0 9.0 7.0
30 
 15.0 11.5 15.5 13.0 18.5 15.5 17.0 15.0 9.0 8.5
31 14.5 11.0 --- --- 20.0 16.5 15.5 13.5 --- ---

MONTH 
 20.5 10.0 20.0 13.0 20.0 13.0 15.5 6.5 




 

   

 

         

 

           

25 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04031000 BLACK RIVER NEAR BESSEMER, MI 


LOCATION.--Lat 46°30'41", long 90°04'28", in NE4 SE; sec.32, T.48 N., R.46 W., Gogebic County, Hydrologic Unit 04020101, on right bank 

450 ft (137 m) downstream from bridge on county highway, 500 ft (152 m) downstream from Powder Mill Creek, and 2.5 mi (4.0 km) 

northwest of Bessemer. 


DRAINAGZ AREA.--200 mil (518 km2). 


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


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,154.3 ft (351.83 m) National Geodetic Vertical Datum of 1929 (levels by registered 

surveyor). 


REMARKS.--Records good except those for the winter period, which are fair. Prior to 1967, flow included samegramaktwater pumped from 

mines at Bessemer. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--26 years, 234 ft3/s (6.627 m3/s), 15.89 in/yr (404 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,800 ft3/s (419 m3/s) Apr. 24, 1960, gage height, 14.27 ft (4.349 m), from flood-

mark, from rating curve extended above 5,300 ft3/s (150 m3/s) on basis of slope-area measurement of peak flow; minimum daily, 

6.8 ft3/s (0.19 m3/s) Sept. 25, Oct. 1-3, 1976; minimum gage height, 0.36 ft (0.110 m) Sept. 9, 1970. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,500 ft3/s (42.5 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s)(m3/s) (ft) (m) Date Time (ft3/s)(m3/s) (ft) (m) 


Apr. 8 	 0100 2,710 76.7 6.84 2.085 Apr. 20 0300 *2,760 78.2 *6.92 2.109 


Minimum discharge, 20 ft3/s (0.57 m3/s) July 10, 12, 13, 14; minimum gage height, 0.57 ft (0.174 m) July 13, 14. 


DISCHARGE, IN CUBIC FEET PFR SECOND), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY� OCT�NOV�DEC�JAN�FEB�MAR�APR�MAY�JUN�JUL�AUG�SEP 

1 28 550 125 66 73 64 300 247 53 28 53 184 
2 35 481 120 65 72 64 350 223 73 26 49 176 
3 35 414 120 65 70 64 450 196 67 25 43 235 
4 37 354 115 66 69 64 638 175 59 24 47 561 
S 39 309 115 66 68 65 874 156 54 27 52 470 

6 48 269 110 67 67 66 1200 141 54 25 46 334 
7 63 226 105 68 65 66 1900 127 50 24 50 257 
8 60 206 105 70 65 67 2400 120 47 22 52 221 
9 120 195 100 70 65 68 1620 112 47 22 49 766 

10 172 180 100 73 64 69 1260 108 44 21 44 441 

11 166 170 97 77 64 69 1060 128 40 23 62 282 
12 170 160 95 93 63 70 928 116 36 22 64 222 
13 175 150 95 90 63 70 757 110 38 21 61 350 
14 166 145 94 100 63 70 642 99 45 35 152 493 
15 177 140 92 115 64 72 638 92 42 33 147 419 

16 175 130 90 120 64 75 618 84 37 33 105 343 
17 157 135 90 120 65 78 955 79 34 43 87 265 
18 144 128 87 120 65 83 1700 71 36 64 77 249 
19 208 159 85 120 65 90 2380 66 35 105 73 239 
20 226 208 85 115 66 100 2570 60 33 190 234 504 

21 206 192 83 115 66 98 2060 56 33 219 1230 912 
22 509 184 82 110 66 95 1670 50 40 191 944 851 
23 1110 177 80 105 66 92 1250 47 34 153 645 635 
24 932 170 78 100 66 90 914 43 30 118 613 533 
25 748 152 78 97 65 92 726 38 28 136 704 464 

26 602 155 77 93 65 98 594 37 27 120 545 405 
27 516 145 75 90 65 110 481 36 27 101 410 326 
28 610 140 73 97 65 125 390 35 29 89 311 261 
29 562 135 72 94 64 150 334 33 31 89 242 220 
30 484 130 70 80 --- 180 295 43 29 79 213 186 
31 436 --- 67 77 240 --- 66 --- 66 195 ---

TOTAL 9116 6289 2860 2774 1908 2804 31954 2994 1232 2174 7599 11804 
MEAN 294 210 92.3 89.5 65.8 90.5 1065 96.6 41.1 70.1 245 393 
MAX 1110 550 125 120 73 240 2570 247 73 219 1230 912 
MIN 28 128 67 65 63 64 295 33 27 21 43 176 
CFSM 1.47 1.05 .46 .45 .33 .45 5.33 .48 .21 .35 1.23 1.97 
IN. 1.70 1.17 .53 .52 .35 .52 5.94 .56 .23 .40 1.41 2.20 

CAL YR 1979 TOTAL 92045�MEAN 252�MAX 3540�MIN 21�CFSM 1.26�IN 17.12 

WTR YR 1930 TOTAL 83508�MEAN 228�MAX, 2570�MIN 21�CFSM 1.14�IN 15.53 




 

 

    

     
      

26 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04031500 PRESQUE ISLE RIVER AT MARENICSO, MI 


LOCATION.--Lat 46°22'20", long 89°41'32", in SEA NWT sec.21, T.46 N., R.43 W., Gogebic County, Hydrologic Unit 04020101, on left bank 

0.3 mi (0.5 km) upstream from highway bridge in Marenisco, and 1.5 mi (2.4 km) downstream from confluence of East and West Branches. 


DRAINAGE AREA.--171 mil (443 km2). 


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


REVISED RECORDS.--WSP 1707: 1954. WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,489.30 ft (453.939 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to May 27, 1949, nonrecording gage at site 0.3 mi (0.5 km) downstream at different datum. 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Feb, 5 to Mar. 19, which are 

fair. Occasional regulation for lake or pond level control at several locations in the headwaters. Since 1959, occasional reg­
ulation by Presque Isle Flooding Reservoir, usable capacity, about 3,000 acre-ft (3.7 hm3), 2.5 mi (4.0 km) upstream. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--35 years, 177 ft3/s (5.013 m3/s), 14.06 in/yr (357 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,520 ft3/s (99.7 m3/s) Apr. 25, 1960, gage height, 11.25 ft (3.429 m); minimum 

observed, 13 ft3/s (0.37 m3/s) Sept. 30, 1948, gage height, 2.25 ft (0.686 m), site and datum then is use. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 852 ft3/s (24.1 m3/s) Aug. 22, gage height, 6.93 ft (2.112 m); minimum, 40 ft3/s 

(1.13 m3/s) July 10, gage height, 3.32 ft (1.012 m). 


DISCHARGE, IN CUBIC FEET PFP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
'SEAN VALUES 

DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 55 333 115 96 98 83 150 212 438 57 85 183 

2 59 321 105 95 98 82 165 183 360 53 76 187 

3 62 282 120 93 98 80 175 179 284 50 70 217 
4 63 252 130 92 100 80 190 169 213 47 69 307 

5 62 231 140 90 100 78 226 157 170 49 77 304 

6 67 215 130 90 100 78 286 150 154 50 70 264 
7 80 198 125 90 100 78 438 142 140 50 73 218 
8 81 192 120 90 98 78 593 139 142 47 75 190 
4 89 211 120 92 95 78 629 136 126 44 72 266 

10 97 182 115 94 95 78 588 130 118 42 71 234 

11 97 165 115 95 95 78 513 141 103 48 80 189 
12 101 155 115 97 94 78 459 128 94 47 79 168 

13 104 145 110 100 93 78 396 111 89 47 73 221 

14 103 139 110 100 93 78 345 109 95 68 102 320 
15 111 139 105 105 92 78 314 107 91 77 94 316 

16 117 135 105 110 92 80 296 104 86 74 80 273 

17 100 138 100 115 92 80 317 100 79 75 73 231 

18 94 137 100 115 92 82 417 96 75 103 66 200 

19 
20 

101 
115 

150 
155 

105 
105 

120 
115 

92 
90 

84 
86 

539 
641 

97 
96 

75 
71 

156 
208 

75 
159 

180 
205 

21 140 158 105 115 90 90 658 92 71 237 707 333 
22 256 160 110 110 90 90 614 86 77 233 818 433 

23 513 163 110 110 90 90 526 81 77 194 611 420 
24 615 159 105 105 90 88 452 78 70 154 521 379 

25 563 155 105 105 90 88 395 74 62 137 533 333 

26 470 155 105 105 88 90 344 72 57 124 468 297 
27 390 150 100 105 86 95 310 78 53 106 395 251 
28 366 145 100 100 86 100 275 89 58 92 310 220 
29 350 140 98 100 85 110 247 370 58 104 245 201 
30 122 125 96 100 --- 120 238 508 59 104 209 183 
31 298 --- 96 98 140 --- 505 --- 95 184 ---

TOTAL 6041 5385 3420 1147 2702 2696 11736 4719 3645 2972 6620 7723 
MEAN 195 180 110 102 93.2 87.0 391 152 122 95.9 214 257 
MAX 615 333 140 120 100 140 658 508 438 237 818 433 
MIN 55 125 96 90 85 78 150 72 53 42 66 168 
CFSM 1.14 1.05 .64 .60 .55 .51 2.29 .89 .71 .56 1.25 1.50 

IN. 1.31 1.17 .74 .68 .59 .59 2.55 1.03 .79 .65 1.44 1.68 

CAL YR 1979 TOTAL 73799 MEAN 202 MAX 1590 MIN 37 CFSM 1.18 IN 16.05 
WTR YR 1980 TOTAL 60806 MEAN 166 MAX 818 MIN 42 CFSM .97 IN 13.23 

http:1,489.30


 27 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04033000 MIDDLE BRANCH ONTONAGON RIVER NEAR PAULDING, MI 


LOCATION.--Lat 46°21'25", long 89°04'38", in SE4 NE; sec.29, T.46 N., R.38 W., Ontonagon County, Hydrologic Unit 04020102,_ Ottawa Nat­
ional Forest, on right bank 25 ft (8 m) downstream from bridge on Forest Service Road 172, 2.4 mi (3.9 km) upstream from Bond Falls 

Reservoir, and 5.7 mi (9.2 km) southeast of Paulding. 


DRAINAGE AREA.--164 mi' (425 km.). 


PERIOD OF RECORD.--June 1942 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,485.66 ft (452.829 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Sept. 28, 1942, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--38 years, 173 ft3/s (4.899 m"/s), 14.33 in/yr (364 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,050 ft3/s (58.1 m3/s) Apr. 30, 1951, gage height, 10.0 ft (3.05 m), from high-water 

mark; minimum, 27 ft3/s (0.76 m3/s) Nov. 22, 1946, result of freezeup; minimum gage height, 2.96 ft (0.902 m) Nov. 26, 1942, result 

of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 522 ft3/s (14.8 m3/s) Oct. 23, gage height, 5.94 ft (1.811 m); minimum daily, 92 ft3/s 

(2.61 m3/s) Mar. 7, 8. 


DISCHARGE• IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN�FEB MAR APR��MAY JUN�JUL AUG SEP 

1 117 400 150 125 120 96 164 209 213 125 123 143 
2 128 390 140 125 120 95 172 195 187 118 117 147 
3 131 370 145 120 120 94 188 184 170 113 113 157 
4 130 350 160 120 120 94 176 181 154 109 110 187 
5 128 320 170 115 120 93 192 169 141 112 113 180 

6 128 300 170 115 120 93 226 162 140 112 113 157 
7 131 275 165 115 120 92 280 159 142 108 111 142 
8 130 252 160 120 120 92 363 156 149 105 113 134 
9 131 249 155 120 115 93 423 153 145 103 114 251 
10 139 237 155 120 115 94 391 149 136 99 112 249 

11 142 190 150 120 115 95 336 161 128 101 117 203 
12 140 185 150 125 110 95 298 159 123 102 130 186 
13 142 180 145 130 110 95 279 151 123 100 125 241 
14 143 175 140 135 110 96 258 145 136 125 143 342 
15 140 170 140 135 110 98 245 141 135 160 156 321 

16 
17 

139 
135 

170 
175 

135 
135 

140 
145 

110 
110 

100 
105 

236 
235 

137 
132 

127 
122 

144 
127 

139 
127 

281 
247 

18 
19 

131 
152 

175 
185 

140 
150 

145 
150 

110 
110 

105 
110 

277 
343 

130 
127 

129 
134 

128 
151 

123 
127 

219 
202 

20 169 202 150 145 110 115 405 129 128 176 141 201 

21 180 199 145 140 110 115 431 127 122 203 141 351 
22 280 196 145 135 110 110 427 125 118 181 132 488 
23 514 193 145 135 110 110 415 118 116 159 122 450 
24 512 189 145 130 110 110 398 116 110 141 134 374 
25 459 182 140 130 105 115 380 114 107 146 210 330 

26 390 184 140 125 105 120 361 111 126 145 231 328 
27 321 191 135 125 100 120 300 111 139 132 208 303 
28 325 187 130 125 100 125 241 119 125 124 182 274 
29 328 188 130 125 98 137 229 116 130 150 163 251 
30 300 163 130 120 142 220 145 131 144 153 232 
31 350 ..“..... 125 120 153 ........ 221 ...... 131 144 ---

TOTAL 6685 6822 4515 3975 3243 3307 8889 4552 4086 4074 4287 7571 
MEAN 
MAX 
MIN 
CFSM 

216 
514 
117 

1.32 

227 
400 
163 

1.38 

146 
170 
125 
.89 

128 
150 
115 
.78 

112 
120 
98 
.68 

107 
153 
92 
.65 

296 
431 
164 

1.81 

147 
221 
111 
.90 

136 
213 
107 
.83 

131 
203 
99 
.80 

138 
231 
110 
.84 

252 
488 
134 

1.54 
IN. 1.52 1.55 1.02 .90 .74 .75 2.02 1.03 .93 .92 .97 1.72 

CAL VP 1979�TOTAL 77815 MEAN 213 MAX 1310 MIN 84 CFSM�1.30 IN�17.65 
WTP VP 1980�TOTAL 62006 MEAN 169 MAX 514 MIN 92 CFSM 1.03 IN�14.06 

http:1,485.66


 28 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04033500 BOND FALLS CANAL NEAR PAULDING, MI 


LOCATION.--Lat 46°23'57", long 89°08'47", in SW', NE' sec.11, T.46 N., R.39 W., Ontonagon County, Hydrologic Unit 04020102, on left bank 

40 ft (12 m) upstream from intake to pipeline No. 2, 0.8 mi (1.3 km) downstream from Bond Falls Reservoir on Middle Branch Ontonagon 

River, and 1.6 mi (2.6 km) east of Paulding. 


PERIOD OF RECORD.--July 1942 to current year. 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,441.59 ft (439.397 m) National Geodetic Vertical Datum of 1929. 

Prior to Oct. 1, 1968, nonrecording gage at datum 3.00 ft (0.914 m) higher. 


REMARKS.--Records good except those below 10 ft3/s (0.28 m3/s), which are poor. Canal diverts water from Bond Falls Reservoir (station 

04034000) to South Branch Ontonagon River; water is used for power production at Victoria Dam near Rockland. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--38 years, 139 ft3/s (3.936 m°/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 368 ft3/s (10.4 m./s) May 5, 1960; no flow at times each year since 1961; min­
imum gage height observed, -0.03 ft (-0.009 m) Apr. 17, 1963, present datum (two drain holes in weir open and canal gate closed). 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT DEC��FEB��APR��JUN�AUG
NOV JAN MAR MAY JUL SEP 


1 239 11 152 279 121 300 3.6 2.3 11 158 233 11 

2 239 11 152 277 120 300 2.4 14 11 157 257 82 

3 238 11 207 224 120 300 3.7 101 11 157 256 146 

4 237 11 288 177 120 300 4.7 182 10 157 195 70 

5 236 11 288 177 120 300 4.2 102 10 157 195 12 


6 236 12 287 182 120 300 3.7 102 10 156 249 11 

7 235 12 284 182 120 295 3.0 102 10 156 248 11 

8 236 12 284 240 120 296 2.6 103 10 156 247 109 

9 235 12 283 292 120 300 2.3 104 10 155 246 195 

10 234 12 283 292 120 300 2.0 104 10 155 245 95 


11 234 11 282 294 120 300 1.9 104 10 155 244 14 

12 233 93 280 292 120 294 1.8 104 10 154 269 14 

13 232 169 291 291 120 297 1.8 104 10 154 311 14 

14 231 164 299 258 123 295 1.7 104 11 83 311 14 

15 180 164 295 186 197 300 1.7 104 10 13 308 14 


16 139 164 301 99 288 300 1.8 104 28 83 306 14 

17 139 164 301 61 284 300 1.8 104 55 155 305 14 

18 138 164 303 60 287 295 2.0 104 56 161 302 14 

19 139 226 305 56 300 304 2.0 104 56 160 216 14 

20 140 287 290 53 309 301 2.3 104 56 161 174 14 


21 140 189 292 94 309 298 2.3 104 56 160 104 15 

22 141 100 291 121 306 296 2.4 104 56 160 12 15 

23 92 100 290 121 303 300 2.6 104 55 82 12 15 

24 11 158 289 121 300 300 2.3 104 55 14 12 15 

25 10 214 287 121 299 295 2.3 104 112 15 11 15 


26 10 186 286 121 297 299 2.5 104 160 14 11 15 

27 10 79 285 121 300 295 2.4 105 160 14 11 15 

28 10 14 283 121 300 292 2.3 105 159 14 11 15 

29 10 50 283 121 300 217 2.3 107 159 14 11 16 

30 10 152 282 121 --- 115 2.3 58 158 86 11 16 

31 11 --- 281 121 71 --- 11 --- 179 11 ---


TOTAL 4625 2963 8604 5276 6063 8755 74.7 2886.3 1535 3595 5334 1034 

MEAN 149 98.8 278 170 209 282 2.49 93.1 51.2 116 172 34.5 

MAX 239 287 305 294 309 304 4.7 107 160 179 311 195 

MIN 10 11 152 53 120 71 1.7 2.3 10 13 11 11 


CAL YR 1979�TOTAL 64324.3 MAX 314
MEAN 176�MIN 1.2 

WTR YR 1980�50745.0 MAX 311 MIN 1.7
TOTAL MEAN 139�


http:1,441.59


 

 
 

  
   
   
   

  

   
   
   
   
   
   
   
   
  

  

STREAMS TRIBUTARY TO LAKE SUPERIOR 29 


04034000 BOND FALLS RESERVOIR NEAR PAULDING, MI 


LOCATION.--Lat 46024'29", long 89007'42", in SW4 sec.l, T.46 N., R.39 W., Ontonagon County, Hydrologic Unit 04020102, at Bond Falls Dam 

on Middle Branch Ontonagon River, 2.5 mi (4.0 km) east of Paulding. 


DRAINAGE AREA.--190 mi. (492 km.). 


PERIOD OF RECORD.--June 1942 to current year. Prior to October 1950, monthend contents only published in WSP 1307. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Nonrecording gage read once daily. Datum of gage is 1,335.59 ft (407.088 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Reservoir is formed by earthfill and concrete dam with one taintor gate; dam completed 1937. Usable capacity, 39,720 acre-ft 

(49.0 hm.) between gage heights of 120 ft (36.6 m) (maximum drawdown) and 141 ft (43.0 m) (full pond). Dead storage unknown. Water 

diverted to South Branch Ontonagon River through Bond Falls Canal (station 04033500); water used for power production at Victoria 

Dam near Rockland. 


COOPERATION.--Gage-height record furnished by Upper Peninsula Power Co. and converted to acre-feet by Geological Survey. 


EXTREMES FOR PERIOD OF RECORD (SINCE 1947).--Maximum contents observed, 42,980 acre-ft (53.0 ha') July 3, 1953, gage height, 141.7 ft 

(43.19 m), of which 1,680 acre-ft (2.07 hm.) was uncontrolled storage; minimum, no usable storage at times; minimum gage height 

observed, 116.0 ft (35.36 m) Mar. 21, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 36,830 acre-ft (45.4 hm3) Nov. 29, gage height, 139.1 ft (42.40 m); minimum, 1,050 acre­
ft (1.29 hm.) Mar. 29, 30, gage height, 120.7 ft (36.79 m). 


MONTHEND GAGE HEIGHT AND CONTENTS AT 0930, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


Change in contents 

Gage height Contents (acre- (equivalent 


Date (feet) (acre-feet) feet) in ft./s) 


Sept. 30 133.8 25100 -- --

Oct. 31 135.6 28920 +3820 +62.1 

Nov. 30 139.0 36600 +7680 +129 

Dec. 31 134.6 26760 -9840 -160 


CAL YR 1979 +10680 +14.8 


Jan. 31 132.9 23300 -3460 -56.3 

Feb. 29 127.4 12660 -10640 -185 

Mar. 31 120.8 1200 -11460 -186 

Apr. 30 131.5 20500 +19300 +324 

May 31 132.2 21900 +1400 +22.8 

June 30 133.1 23700 +1800 +30.2 

July 31 132.7 22900 -800 -13.0 

Aug. 31 130.6 18740 -4160 -67.7 

Sept. 30 137.3 32690 +13950 +234 


WTR YR 1980 +7590 +10.5 


http:1,335.59


 30 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04034500 MIDDLE BRANCH ONTONAGON RIVER NEAR TROUT CREEK, MI 


LOCATION.--Lat 46°28'40", long 89°05'25", in SW4 sec.8, T.47 N., R.38 W., Ontonagon County, Hydrologic Unit 04020102, on right bank 

0.1 mi (0.2 km) upstream from State Highway 28, 3.8 mi (6.1 km) west of village of Trout Creek, and 7.5 mi (12.1 km) downstream 

from Bond Falls Reservoir. 


DRAINAGE AREA.--203 mi. (526 km2). 


PERIOD OF RECORD.--June 1942 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,132.03 ft (345.043 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Nov. 4, 1942, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Jan. 15 to Mar. 18, which 

are fair. Flow regulated by Bond Falls Reservoir (station 04034000) 7.5 mi (12.1 km) upstream. Diversion to South Branch Onton­
agon River 8.5 mi (13.7 km) upstream by Bond Falls Canal (station 04033500). Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--38 years, 67.8 ft./s (1.920 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,750 ft3/s (49.6 m3/s) Nov. 7, 1951, gage height, 5.05 ft (1.539 m); minimum, 

14 ft3/s (0.40 m3/s) sometime during period Jan. 23 to Feb. 13, 1947, gage height, 1.14 ft (0.347 m), from recorded range in stage, 

caused by ice jams upstream. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 259 ft./s (7.33 m./s) July 14, gage height, 2.54 ft (0.774 m); minimum daily, 41 ft3/s 

(1.16 m3/s) Dec. 2. 


DISCHARGE. IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


NOV�JAN MAR MAY JUL SEP
DAY OCT DEC FEB��APR��JUN�AUG 


1 45 47 42 46 45 45 52 46 60 53 55 53 

2 45 47 41 44 45 45 54 46 58 52 56 45 

3 44 46 46 43 45 45 54 46 56 52 55 49 

4 44 46 46 44 45 45 56 46 54 51 56 47 

5 45 46 50 45 45 45 60 46 52 54 55 45 


6 45 46 46 45 45 45 71 46 52 52 55 45 

7 45 46 45 44 45 45 87 46 52 52 55 45 

8 44 46 43 45 45 45 86 46 52 53 55 46 

9 46 46 45 45 45 45 68 46 52 53 54 68 

10 46 45 46 45 45 45 58 47 52 54 54 49 


11 45 43 45 45 45 45 52 48 52 54 57 47 

12 46 45 43 45 45 45 51 48 52 62 55 57 

13 46 42 46 45 45 45 50 48 52 56 55 80 

14 45 45 43 45 45 45 49 48 54 133 60 67 

15 45 45 46 45 45 45 50 48 53 65 57 54 


16 45 45 45 45 45 45 50 48 53 64 55 51 

17 43 45 45 45 45 45 57 48 52 58 55 50 

18 43 45 45 45 45 46 68 48 53 68 55 51 

19 48 45 46 45 45 46 67 48 52 66 58 50 

20 55 46 46 45 45 46 60 48 52 75 58 53 


21 70 46 46 45 45 45 56 48 53 63 59 99 

22 52 46 46 45 45 45 53 48 53 58 57 62 

23 48 46 45 45 45 44 50 48 52 56 56 53 

24 47 46 45 45 45 44 50 48 52 55 60 53 

25 45 42 45 45 45 45 48 48 53 67 59 57 


26 45 50 44 45 45 46 48 48 57 59 59 58 

27 45 50 42 45 45 46 48 49 53 56 57 53 

28 45 46 42 45 45 47 46 50 53 57 57 50 

29 45 46 43 45 45 48 46 52 53 57 57 50 

30 48 45 43 45 --- 49 46 65 53 56 57 48 

31 55 --- 46 45 51 --- 62 --- 56 56 ---


TOTAL 1455 1370 1387 1391 1305 1413 1691 1507 1597 1867 1749 1635 

MEAN 46.9 45.7 44.7 44.9 45.0 45.6 56.4 48.6 53.2 60.2 56.4 54.5 

MAX 70 50 50 46 45 51 87 65 60 133 60 99 

MIN 43 42 41 43 45 44 46 46 52 51 54 45 


CAL YR 1979�TOTAL 21182 MEAN 58.0 MAX 742��
MIN 41 

WTR YR 1980�TOTAL 18367 MAX 133�
MEAN 50.2�MIN 41 
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31 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04035500 MIDDLE BRANCH ONTONAGON RIVER NEAR ROCKLAND, MI 


LOCATION.--Lat 46°41'57", long 89009'36", in SE' sec.27, T.50 N., R.39 W., Ontonagon County, Hydrologic Unit 04020102, on left bank 

10 ft (3 m) upstream from bridge on U.S. Highway 45, 700 ft (213 m) downstream from East Branch, and 2.8 mi (4.5 km) southeast of 

Rockland. 


DRAINAGE AREA.--671 mil (1,738 km.). 


PERIOD OF RECORD.--July 1942 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 661.1 ft (201.50 m) National Geodetic Vertical Datum of 1929. Prior to Apr. 1, 1959, 

nonrecording gage at site 400 ft (122 m) upstream at same datum. Apr. 1, 1959 to Oct. 21, 1968, nonrecording gage at present site 

and datum. 


REMARKS.--Records fair. No gage-height record Jan. 7 to Feb. 14. Regulation by Bond Falls Re.servoir (station 04034000) 30.0 mi (48.3 km) 

upstream. Diversion to South Branch Ontonagon River 31.0 mi (49.9 km) upstream by Bond Falls Canal (station 04033500). Several ob­
servations of water temperature were made during the year. 


AVERAGE DISCHARGE.--38 years, 527 ft3/s (14.92 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 27,000 ft3/s (765 m3/s) Aug. 22, 1942, gage height, 21.2 ft (6.46 m), from flood-

marks, from rating curve extended above 7,500 ft3/s (212 m3/s) on basis of slope-area measurement of peak flow; minimum observed, 

142 ft3/s (4.02 m3/s) Dec. 3, 1963, discharge measurement; minimum daily, 145 ft3/s (4.11 m3/s) Dec. 3, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,680 ft3/s (217 m3/s) July 14, gage height, 10.45 ft (3.185 m); minimum daily, 188 ft3/s 

(5.32 m3/s) May 27, 28, July 11. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 230 2150 380 295 275 270 900 442 943 235 258 293 
2 240 1080 360 290 275 265 1200 404 882 224 241 325 
3 240 710 350 285 ?75 260 1600 362 693 212 235 423 
4 256 590 350 285 275 260 1550 334 483 203 229 645 
5 248 490 350 280 280 260 2000 321 342 201 229 391 

6 248 450 350 275 280 25S 2940 301 303 208 229 288 
7 234 430 340 275 280 255 4450 299 289 208 226 247 
8 234 400 340 275 280 255 3640 299 285 202 223 232 
9 248 356 330 280 280 260 2030 299 285 195 223 451 
10 248 380 320 285 275 260 1330 299 270 190 220 535 

11 280 390 310 290 275 265 1090 336 248 188 270 358 
12 312 390 300 290 ?75 265 984 346 244 454 295 294 
13 383 383 300 300 270 270 912 309 240 490 285 1940 
14 347 400 290 310 270 275 796 288 491 4300 281 3070 
15 356 410 290 315 270 280 797 271 848 2770 294 1110 

16 365 420 300 320 270 285 900 260 521 1010 283 766 
17 312 430 300 325 270 300 1550 248 361 932 254 584 
18 280 440 310 330 270 310 2300 243 296 758 244 592 
19 288 520 330 330 275 310 2220 233 258 935 342 602 
20 347 650 330 335 275 310 1720 227 239 1240 846 772 

21 490 480 340 335 280 310 1320 222 231 1180 3930 2860 
22 1710 470 340 330 285 310 1130 215 229 777 872 1900 
23 3200 450 345 325 290 315 947 214 227 535 577 1040 
24 1620 450 340 320 290 315 810 204 207 393 490 881 
25 1120 440 335 310 285 320 803 197 199 340 692 1240 

26 820 440 325 305 280 340 780 189 227 482 637 1710 
27 820 430 320 300 280 370 718 188 292 416 481 987 
28 1170 420 315 295 275 390 615 188 269 335 384 741 
29 1010 410 310 290 275 430 539 238 247 317 331 561 
30 770 390 305 285 --- 470 490 538 242 294 309 468 
31 860 --- 300 280 620 --- 884 --- 279 295 ---

TOTAL 19286 15849 10105 9345 8035 9660 43061 9398 10891 20503 14705 26306 
MEAN 622 528 326 301 277 312 1435 303 363 661 474 877 
MAX 3200 2150 380 335 290 620 4450 884 943 4300 3930 3070 
MIN 230 356 290 275 270 255 490 188 199 188 220 232 

CAL YR 1979 TOTAL 236163 MEAN 647 MAX 6160 MIN 192 
WTR YR 1980 TOTAL 197144 MEAN 539 MAX 4450 MIN 188 



 

 

 

 

    
    

32 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04036000 WEST BRANCH ONTONAGON RIVER NEAR BERGLAND, MI 


LOCATION.--Lat 46°35'15", long 89°32'30", in SE1/4 NE4 sec.3, T.48 N., R.42 W., Ontonagon County, Hydrologic Unit 04020102, on right bank 

0.4 mi (0.6 km) downstream from dam at outlet of Gogebic Lake, and 1.5 mi (2.4 km) east of Bergland. 


DRAINAGE AREA.--162 mil (420 km2). 


PERIOD OF RECORD.--July 1942 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,290.81 ft (393.439 m) National Geodetic Vertical Datum of 1929. Prior to Nov. 5, 1942, 

nonrecording gage 0.4 mi (0.6 km) upstream at different datum. 


REMARKS.--Records good except those below 25 ft3/s (0.71 m3/s), which are poor. Flow regulated by Gogebic Lake, usable capacity, 35,200 

acre-ft (43.4 hm3). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--38 years, 175 ft3/s (4.956 m3/s), 14.67 in/yr (373 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,400 ft3/s (39.6 m3/s) Apr. 26, 1960, gage height, 5.98 ft (1.823 m); minimum daily, 

0.70 ft3/s (0.020 m3/s) Sept. 26 to Oct. 19, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 604 ft3/s (17.1 m3/s) Nov. 2, gage height, 4.11 ft (1.253 m); minimum daily, 4.0 ft3/s 

(0.11 m3/s) May 23. 


DISCHARGE, IN C0,1 IC FFET PEP SECONo, WATER YEAR OCTORE9 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV OFC JAN FEN MAP APR MAY JUN JUL AUG SEP 

1 92 544 246 108 27-i 143 115 12 21 48 165 336 

2 91 55H 24? 105 284 143 118 10 23 14 151 361 

3 96 565 437 106 276 142 122 9.6 84 8.4 77 374 

4 HQ 534 329 139 267 114 130 8.4 144 8.4 45 411 

5 94 407 214 203 258 136 138 7.2 238 9.2 150 296 


6 8? 262 205 195 253 134 155 6.8 222 9.2 196 264 

7 84 316 198 208 247 13? 192 6.0 202 9.2 183 253 

8 81 322 199 210 ?40 130 219 5.6 204 9.2 184 317 

Q ml 245 303 217 235 129 253 5.6 195 9.2 117 298 

10 HA 320 360 260 230 127 260 5.2 196 8.4 82 267 


11 m4 439 338 260 229 126 294 5.2 194 10 75 247 

12 76 516 317 262 "222 126 305 5.0 196 8.4 77 290 

13 79 453 362 246 216 125 314 5.0 181 8.4 77 340 

14 84 39? 411 241 194 125 314 4.8 173 10 78 378 

15 83 166 331 178 1134 122 320 4.8 146 10 78 461 


16 82 1?d ?46 107 185 120 323 5.0 158 71 77 496 

17 77 214 298 157 181 118 330 5.4 180 38 78 459 

18 80 208 3,1 226 178 117 347 5.6 159 28 74 463 

19 82 307 334 248 175 117 390 5.8 159 54 49 488 

20 88 198 304 239 174 116 442 6.0 162 63 47 474 


21 85 46 ?14 261 169 116 485 4.4 155 135 256 485 

22 98 6.0 158 283 168 114 515 4.4 147 170 455 512 

23 86 84 150 286 162 112 516 4.0 146 211 477 508 

24 5.6 262 146 273 159 111 281 4.8 144 227 521 538 

25 6.0 225 143 269 156 111 77 5.8 141 202 519 510 


26 6.0 104 138 262 154 110 25 6.0 126 200 499 517 

27 6.0 30 133 266 166 111 23 6.0 123 196 484 495 

28 168 8.4 127 273 148 110 18 6.0 128 188 472 483 

29 ?78 145 122 276 148 111 16 6.0 116 173 463 474 

30 145 239 117 271 --- 111 14 8.4 75 169 440 443 

31 460 --- 113 263 112 --- 6.8 --- 167 328 ---


TOTAL 3202.6 6243.4 7577 6894 5923 3796 7062 191.6 4538 2472.0 6974 12238 

MEAN 103 275 244 223 204 122 235 6.18 151 79.7 225 408 

mAX 460 565 437 286 284 143 516 12 238 227 521 538 

MIN 5.6 6.0 113 105 148 110 14 4.0 21 8.4 45 247 


CAL. YE1 1979 TOTAL 72104.1 MEAN 19. MAX MOM IN 16.56
MIN 5.6 CFSM 1.22 

WTm VP 1980 TOTAL 69118.6 MEAN 189 MAX 565 mIN 4.0 CFSM 1.17 IN 15.87 
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33 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLET, MI 


LOCATION.--Lat 46°15'12", long 89°27'05", in NE4 sec.32, T.45 N., R.41 W., Gogebic County, Hydrologic Unit 04020102, on left bank 80 ft 

(24 m) downstream from Cisco Lake Dam, 2.5 mi (4.0 km) upstream from Langford Creek, 5.0 mi (8.0 km) upstream from U.S. Highway 2, 

and 13 mi (21 km) west of Watersmeet. 


DRAINAGE AREA.--50.7 mi. (131.3 km.). 


PERIOD OF RECORD.--October 1944 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,672.69 ft (509.836 m) National Geodetic Vertical Datum of 1929. Prior to Oct. 1, 1968, 

nonrecording gage at same site and at datum 4.00 ft (1.219 m) higher. 


REMARKS.--Records good except those below 1.0 ft3/s (0.028 m3/s), which are fair. Flow completely regulated by Cisco Lake, usable 

capacity, 15,600 acre-ft (19.2 hm.). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--36 years, 46.8 ft3/s (1.325 m3/s), 12.54 in/yr (319 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 288 ft3/s (8.16 m3/s) May 1-4, 1951, gage height, 6.10 ft (1.859 m), present datum; 

minimum daily, 0.09 ft3/s (0.003 m./s) June 4-23, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 171 ft3/s (4.84 m3/s) Sept. 22, gage height, 5.62 ft (1.713 m); minimum daily, 0.15 ft3/s 

(0.004 m3/s) June 23, 24. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 .73 122 85 37 38 42 51 3.1 .28 .23 42 29 
2 17 118 84 38 37 41 42 2.7 .28 .23 25 28 
3 60 115 60 38 37 40 42 2.5 .28 .22 13 59 
4 87 114 30 38 38 39 42 2.3 .28 .22 14 76 
5 106 111 31 37 37 39 42 2.2 .28 .25 14 60 

6 120 108 31 39 37 39 44 2.1 .28 .40 7.2 20 
7 124 108 33 41 37 39 54 1.9 .28 .28 2.1 3.3 
8 119 104 34 53 30 39 70 1.7 .28 .28 2.2 3.2 
Q 133 104 35 66 24 39 78 1.5 .28 .28 2.3 3.0 

10 141 102 50 65 25 39 78 .97 .28 .25 2.3 3.0 

11 136 100 63 66 25 39 78 .81 .28 .25 18 3.2 
12 114 97 62 65 25 39 78 .70 .25 .25 47 19 
13 117 95 62 65 26 39 78 .58 .25 .25 59 80 
14 127 94 60 64 26 39 78 .58 .25 .28 59 115 
15 122 92 60 64 26 39 77 .58 .25 .28 57 114 

16 118 91 59 65 27 39 77 .53 .25 .31 56 89 
17 113 89 59 67 27 39 76 .45 .25 .34 56 75 
18 111 88 46 67 27 39 76 .48 .22 .31 26 57 
19 110 88 37 66 28 35 76 .47 .20 .31 2.3 44 
20 109 89 37 66 33 32 77 .37 .20 .37 2.3 28 

21 106 89 38 65 44 32 77 .32 .20 .40 2.2 21 
22 114 90 37 65 44 31 66 .29 .20 .55 2.1 104 
23 123 90 37 65 43 32 33 .29 .15 .55 2.2 166 
24 129 90 38 64 43 31 23 .29 .15 1.0 3.1 164 
25 128 88 38 57 43 31 23 .29 .16 25 56 130 

26 127 88 38 42 42 31 16 .29 .24 43 96 110 
27 125 88 38 37 42 32 5.1 .28 .26 42 94 107 
28 120 87 38 38 42 54 4.4 .28 .22 41 91 105 
29 120 86 38 38 42 61 3.9 .28 .16 44 60 71 
30 118 86 38 38 --- 55 '3.5 .28 .23 44 28 27 
31 121 --- 37 38 54 --- .28 --- 43 28 ---

TOTAL 3415.73 2911 1433 1654 995 1219 1568.9 29.69 7.17 290.09 969.3 1913.7 
MEAN 110 97.0 46.2 53.4 34.3 39.3 52.3 .96 .24 9.36 31.3 63.8 
MAX 141 122 85 67 44 61 78 3.1 .28 44 96 166 
MIN .73 86 30 37 24 31 3.5 .28 .15 .22 2.1 3.0 

CAL YR 1979 TOTAL 20921.49 MEAN 57.3 MAX 185 MIN .58 CFSM 1.13 IN 15.35 
WTR YR 1980 TOTAL 16406.58 MEAN 44.8 MAX 166 MIN .15 CFSM .88 IN 12.04 
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34 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 46°43'15", long 89°12'25", in NE' sec.20, T.50 N., R.39 W., Ontonagon County, Hyrologic Unit 04020102, on left bank 50 ft 

(15 m) downstream from bridge on Victoria Road, 1.8 mi (2.9 km) southwest of Rockland, and 2.4 mi (3.9 km) downstream from confluence 

of Middle and West Branches. 


DRAINAGE AREA.--1,340 mi. (3,470 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--June 1942 to current year. 


REVISED RECORDS.--WSP 1387: 1943, 1946-47. WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 638.72 ft (194.682 n) National Geodetic Vertical Datum of 1929. Prior to Nov. 23, 1943, 

nonrecording gage and Nov. 23, 1943 to Oct. 17, 1967, water-stage recorder at site 50 ft (15 m) upstream at same datum. 


REMARKS.--Water-discharge records fair. Plugged or partially plugged intakes Oct. 1 to Apr. 21. Considerable regulation by powerplant 

on West Branch 5 mi (8 km) upstream; Bond Falls Reservoir (station 04034000) 25 mi (40 km) upstream; Gogebic and Cisco Lakes, com­
bined usable capacity, 50,800 acre-ft (62.6 hm.), in headwaters. 


AVERAGE DISCHARGE.--38 years, 1,407 ft3/s (39.85 m./s), 14.26 in/yr (362 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 42,000 ft3/s (1,190 m./s) Aug. 22, 1942, gage height, 28.6 ft (8.73 m) from floodmark, 

from rating curve extended above 14,000 ft3/s (396 m3/s) on basis of slope-area measurement of peak flow; minimum daily, 192 ft3/s 

(5.44 m3/s) July 28, 29, 1963. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 9,000 ft3/s (255 m./s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft./s) (m3/s) (ft) (m) 

Apr. 7 Unknown Unknown Aug. 21 1100 *10,600 300 *13.29 4.051 
July 14 1800 9,280 263 12.62 3.847 

Minimum daily discharge, 365 ft3/s (10.3 m3/s) May 26. 


DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 740 4180 1270 940 920 1150 2100 956 1780 626 530 890 
2 750 3440 1250 930 880 1050 3400 935 1720 530 650 935 
3 750 2880 1150 910 820 1000 3300 920 1160 536 650 1090 
4 760 2340 1240 900 940 980 3800 880 1090 536 704 1680 
5 840 1860 1340 880 980 960 5000 840 905 435 644 1610 

6 800 1660 1340 870 1000 940 7000 740 957 554 674 1200 
7 840 1390 1320 870 1050 940 9000 730 674 480 789 994 
8 880 1610 1290 860 1050 940 7000 720 747 578 768 680 
9 920 1320 1270 800 1100 940 6000 710 728 415 662 1210 
10 970 1300 1260 780 1100 940 3700 720 656 572 668 2440 

11 1000 1160 1290 1300 1100 940 4000 740 566 460 620 1820 
12 1100 1230 1260 1200 1100 940 3300 750 656 548 698 1210 
13 1200 1260 1250 1150 1200 940 3500 660 455 803 817 3010 
14 1150 1280 1250 1150 950 940 2200 700 878 4000 698 6360 
15 1100 1280 1250 1300 960 940 2300 670 1210 4290 845 3680 

16 1000 1310 1250 1200 970 960 2500 660 910 1740 831 2720 
17 920 1280 1250 1000 970 960 5000 650 656 1070 874 2030 
18 920 1250 1250 800 970 980 7600 640 638 1220 865 1700 
19 920 1240 1250 900 970 1000 6800 630 686 1400 1010 1700 
20 1000 1420 1250 1000 970 1000 6000 580 475 1840 1210 2040 

21 1190 1880 1250 1050 980 1000 4800 542 632 2010 7590 4720 
22 2280 1380 1200 1100 1100 1000 3980 445 554 1570 4970 5050 
23 7130 1360 1200 1100 1050 1000 2710 415 480 1370 3270 3250 
24 5280 1360 1200 1100 1000 1050 2210 440 614 1150 1880 2790 
25 3950 1320 1150 1100 1000 1050 1910 410 480 740 1450 2850 

26 2750 1390 1100 1100 1000 1100 1700 365 548 913 2020 3680 
27 1990 2220 1000 1100 1050 1100 1570 375 674 824 1730 2800 
28 2700 1900 1000 1050 1100 1200 1340 470 810 1030 1500 1950 
29 3010 1460 970 1050 1200 1300 1300 626 650 1160 1320 1660 
30 2420 1350 960 1050 --- 1500 1030 1050 560 921 1190 1600 
31 2220 --- 950 1000 2300 --- 1640 --- 572 1110 ---

TOTAL 53480 50310 37260 31540 29480 33040 116050 21609 23549 34893 43237 69349 
MEAN 1725 1677 1202 1017 1017 1066 3868 697 785 1126 1395 2312 
MAX 7130 4180 1340 1300 1200 2300 9000 1640 1780 4290 7590 6360 
MIN 740 1160 950 780 820 940 1030 365 455 415 530 680 

CAL YR 1979 TOTAL 612329 MEAN 1678 MAX 14800 MIN 240 CFSM 1.25 IN 17.00 
WTR YR 1980 TOTAL 543797 MEAN 1486 MAX 9000 MIN 365 CFSM 1.11 IN 15.10 



 

 
 

 
  

  

       

      

  

       

     

35
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1967, 1972 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to current year. 

WATER TEMPERATURES: October 1974 to current year. 


INSTRUMENTATION.--Water-quality monitor October 1975 to September 1977. 


REMARKS.--Daily record is from once-daily observer samples. In addition, monthly samples collected as a cross-section sample at upstream 

side of bridge on Victoria Road. Complete ice cover during winter period. Biological Data (Phytoplankton) is for 1979 and 1980 water 

years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded, 192 micromhos Mar. 26, 1977, May 28, 1978; minimum (water years 1975-76, 1979-80), 45 micromhos 

Dec. 2, 1975. 

WATER TEMPERATURES: Maximum, 28.0°C July 19, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 178 micromhos Aug. 5; minimum daily, 73 micromhos Apr. 9. 

WATER TEMPERATURES: Maximum daily, 25.0°C July 9-11, Aug. 6; minimum daily, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE...� OXYGEN,�STRER...
COLI....�

CIFIC� DIS�TOCOCCI��HARD
FORM, 


STREAM- CON- SOLVED FECAL, FECAL. HARD- NESS, CALCIUM 

FLOW, DUCT...�� (PER-��KF AGAR�NONCAR-
TEMPER... OXYGEN. 0.7�NESS�DIS-

INSTAN- ANCE Pm ATURE, DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 


TIME TANEOUS (MICRO- FIELD WATER SOLVED SATUR (COLS./ PER AS (MG/L (MG/L 

DATE (CFS) (UNITS) 100 ML) CAC03) AS CA)
MHOS)�(DEG C)�� 100 ML)��CAC03)��
(MG/L) ATION)��


OCT 

2... 1430�125��10.1 10 61 17
934 14.0�100��K9��10��


NOV 

1660�7.2 K24 11
06... 1300��92 3.0 12.8 96 62 40 5��


DEC 

3... 1400�104��.0��95��28��5��
1320 7.3 13.7 29 48 13 


JAN 

16... 1500��126��.0��98��K7��8��
E1150 7.6 13.9 K5 62 17 


FEB 

1180 7.6 12.8 K4��
4... 1600�118��.0��88��K3 54 0��15 


MAR 

03... 1600��136��.0 13.2 93 KS 0�
1000 7.7� <1 61 17 

APR 

22... 1130��2590 74��10.0��97��K17��5��
7.7 10.6 K15 36 11 

AAY 

20... 1600�134��18.0��112��K7��0��
535 8.2 10.4 K2 61 16 


JUN 

26... 1030��168��22.5��96��164��0��
250 8.0 8.1 61 69 19 


JUL 

21... 1500�114�� 8.0 500 57 17
1910 7.7 22.0��93��K625��0 

AUG 

18... 1430 138��21.0��106 23 1�
1050 8.1 9.2 K14 65 18 


SEP 

23... 1445 76�11.0��100 640��7��
3480 7.3 10.9 220 36 11 


MAGNF- SILVER, SODIUM ROTAS CARBON 
SIUM. TOTAL SODIUM. AD- STUN, 8ICAR- ALKA- DIOXIDE SULFATE 
nIS- RECOV- DIS- SOPP- 015- 80NATE CAR- LINITY DIS- DIS-

DATE-

SOLVED 
(mG/L 
AS MG) 

ERARLE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

TION 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS K) 

(MG/L 
AS 

HCO3) 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

OCT 
02... 4.4 0 2.1 .1 7 .9 51 3.5 
NOV 
06... 3.1 0 2.0 .1 13 1.6 43 0 35 4.3 6.6 

DEC 
03... 3.8 2.5 .2 14 1.0 52 0 4.3 4.2 6.0 

JAN 
16... 4.7 0 2.7 .2 12 .9 66 0 54 2.7 4.5 

FE.-4 
04... 3.9 0 2.2 .1 11 1.0 68 0 56 2.7 5.3 

MAR 
03... 4.6 2.2 .1 7 .8 76 0 62 2.4 5.1 
APH 
22... ?.1 0 1.2 .1 7 1.0 38 0 31 1.2 4.2 
MAY 
20... 5.? 0 3.2 .2 10 .8 86 0 71 .8 4.3 

JUN 
26... 5.3 2.8 .1 8 1.1 100 0 82 1.4 5.9 

JUL 
21... 3.6 0 2.3 .1 8 1.0 70 0 59 2.3 1.9 
AUG 
1H... 4.9 0 2.5 .1 H .9 78 0 64 1.0 3.4 

SEP 
23... 2.0 1.7 .1 9 1.0 42 0 29 2.8 3.7 



 

 

  
        
          
        

           

        

          

         

          

          

          

          

          

          

         

          

       

 

 

   

      

      

        

    

    

      

         

        

          

        

          

          

 

 

 

 

 

36 STREAMS TRIPuTARY TO LAKE SUPERIOR 

04040000 oNTONAGON RIVER NEAR ROCKLAND. MT-CONTINUED 

WATFR-OUALITY DATA, WAflR YEAR OCTOBFR 1979 TO SEPTEMBER 1980--CONTINUED 

SOLIDS. SOLIDS. NITRO- NITRO- 
CHLO- FLOO- SILICA, RESIDUE SUM OF SOLIDS. NITRO- GEN. NITRO- GEN, NITRO- 
RIDE. RIDE. DIS- AT 180 CONSTI- DIS- GEN, NO2.503 GEN, AMMONIA GEN, 
OTS- DIS- SOLVED DEG. C TOENTS, SOLVED NO2.NO3 DIS- AMMONIA DIS- AMMONIA 
SOLVED SOLVED (MG/L OTS- DIF- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 
(mG/L (mG/L AS SOLVED SOLVED pFp (mG/L (MG/L (MG/L (MG/L (MG/L 

DATE AS CL) AS F) S1021 (MG/L) (mG/L) DAY) AS N) AS N) AS N) AS N) AS N84) 

1.9 .1 8.3 86 69 217 .01 .050 .06 

2.2 .1 7.9 74 56 33? .04 .04 .020 .020 .02 

2.2 .1 9.5 .14 64 299 .0/ .07 .030 .02 

2.4 .1 11 84 77 E261 .22 .21 .010 .010 .01 

2.1 .1 9.1 85 73 271 .10 .10 .040 .020 .05 

2.0 .1 11 91 81 246 .12 .11 .040 .000 .05 

1.3 .0 6.4 74 47 517 .08 .08 .030 .020 .04 

2.2 .1 7.9 84 76 121 .00 .00 .040 .000 .05 

2.2 .1 7.0 104 88 70.2 .03 ..02 .050 .000 .06 

2.6 .1 8.4 107 73 5S2 .08 .070 .000 .08 

1.8 .1 '1.2 82 79 232 .01 .01 .040 .010 .05 

1.7 �.1 �8.6 106 48 996 .06 .030 .000 .04 

OCT 
2... 

NOV 
06... 
DEC 
3... 

JAN 
lb... 

FEH 
04, • • 

MAR 
03•• • 
APR 
22.•• • 

MAY 

JUN 
28... 

JUL 
21... 
AUG 
1H... 

SEP 
23... 

�

NITRO- � SEDI- �SED. 
NITRO- GEN,AM- � PHOS- �MENT �SUSP. 
GFN. �MON1A . �NITRO- �NITRO- �PHOS- �PHO5- �PHORUSt CARBON, �SEDI- �DIS- �SIEVE 

ORGANIC ORGANIC GEN, �GFN. PHOPUS, PHORUS, DIS- ORGANIC MEAT, CHARGE, DIAM. 
TOTAL �TOTAL �TOTAL �TOTAL �TOTAL �TOTAL �SOLVED �TOTAL �SUS- �SUS- �% FINER 
(mG/L (MG/L (MG/L (MS/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 

DATE AS N) �AS N) �AS N) �AS NO3) �AS P) �AS PO4) �AS P) AS C) (MG/L) �(T/DAY) .062 MM 

OCT 
.25 .30 �.31 �1.4 �.020 .06 .020 10 25 100 

.49 .51 �.55 �2.4 �.040 �.12 .010 12 23 103 100 

.72 .74 �.81 �3.6 .050 .16 .010 8.8 20 71 100 

.40 .41 �.63 �2.8 .040 .12 .010 

.29 .33 �.43 �1.9 �.030 .09 .020 12 

.22 .26 �.38 1.7 .030 .09 .010 7.2 

.49 .52 .60 2.7 .150 .46 .020 135 944 100 

.29 .33 �.33 �1.5 .040 .12 .020 4.8 18 26 100 

.20 .25 .28 1.? .030 .09 .010 4.9 21 14 100 

.67 .74 �.81 4.6 .180 .55 .040 245 1260 100 

.33 .37 .38 1.7 .040 .12 .010 6.3 25 71 100 

.64 .67 .71 3.1 .100 .31 .030 16 117 1100 74 

2... 
NOV 
06... 

DEC 
3... 

JAN 

16... 
FEN 
4... 

MAP 
03... 
APR 
22• • • 

MAY 
20... 

JON 
26... 

JUL 
21... 
AUG 
18... 

SEP 
23... 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


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 (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS AS) AS AS) AS BA) AS BA) AS CD) AS CD) AS CR) AS CR) AS CO) 


OCT 

02... 1430 2 2 30 0 0 10 10 0 


JAN 

16... 1500 0 0 <50 30 3 10 18 


APR 

22... 1130 2 2 <50 30 0 0 20 10 0 


JUL 

21... 1500 2 2 <50 30 2 2 50 10 8 


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 (UG/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) 


OCT 
02... 0 3 2 400 110 2 0 30 8 <.5 

JAN 
4 9 2 5500 180 4 0 80 7 .3 

APR 
22... 0 10 6 2000 190 6 0 70 10 .1 

JUL 
21... 0 14 5 4300 170 7 0 150 10 .1 

NICKEL, SELE- ZINC,�CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS- RECOV.. DIS.. NIUM, DIS- DIS- RECOV- DIS.. DIS.. SUS-

SOLVED ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L (MG/L 


DATE AS HG) AS NI)�AS SE) AS ZN) AS C)
AS NI)�AS SE) AS AG) AS ZN) AS C) 


OCT 

02... <.5 1 0 0 0 O 3�7.8�.3 

JAN 
16... <.1 450 0 0 0 O 60 60��7.6�.4 

APR 
22... .1 6 1 0 0 O 30 9.3 1.0 
JUL 
21... <.1 15 0 0 0 20 9 16 1.6 

QUALITATIVE-AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF PERIPHYTON 


LENGTH BIOMASS�CHLOR-A CHLOR-B 

OF� PHYTON�PERI..
CHLORO..�


EXPO�
PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO-. CHROMO... 

(DAYS) PERI.. ASH��
DRY GRAPHIC GRAPHIC 


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/SQ M G/SQ M (MG/M2) (MG/M2) 


NOV 

06... 1300 35 
 .000 .000 .000 .000 


FEB 

04... 1600 19 .000 .000 .000 .000 

MAY 

20.4", 1600 28 703 11.1 12.0 1.28 .220 




 

 

 

 

 

38 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


OUAL1TATIVE AND ASSOCIATED QUANTITATIVE' ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OE PHYTOPLANKTON 


DATE 
TIME 

DEr 5,78 
1400 

MAR 19.79 
1430 

APR 24,79 
1345 

MAY 16,79 
1500 

JUN 12,79 
1515 

JUN 26,79 
1100 

TOTAL CELLS/ML 43 320 280 540 1600 210 

DIVERSITY: DIVISION 
.CLASS 
..ORDER 
...FAMILY 
....GENUS 

0.0 
0.0 
0.0 
0.9 
0.9 

1.1 
1.1 
1.1 
2.5 
2.5 

1.0 
1.0 
1.3 
2.6 
3.2 

1.6 
1.6 
1.9 
2.5 
2.5 

0.3 
0.3 
0.3 
0.3 
0.3 

1.5 
1.5 
2.1 
2.5 
2.6 

CELLS PEP­ CELLS PER­ CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALFS 
...CHARACIACEAF 
....SCHROEOERIA 
...COELASTRACEAE 
....COELASTRUM 
...mICRACTINIACEAE 
....MICPACTINIUM 56 10 
...00CYSTACEAF 
....ANKISTRODESMUS 13 6 
....CHLORELLA 
....DICTYOSPHAERIUM 56 10 
....KIRCHNERIFLLA 
....00CYSTTS 
....SELFNASTRUm 
....TETRAEDRoN 13 6 
...SCENEDESmACEAE 
....CRUCIGENIA -
....SCENEDFSMUS 520 25 
..TETRASPORALES 
...PALMELLACFAE 
....SPHAEROCYSTIS 14 5 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 40 13 28 10 42 8 26 13 
...VOLVOCACEAE 
....GONIUM 
..ZYGNFmATALES 
...DESMIDIACEAF 
....COSmARIUM 14 5 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 14 3 390 19 
....MELOSIPA 
..PENNALES 
...ACHNANTHACFAE 
....ACHNANTHES 14 5 
....COCCONEIS 40 13 14 3 
....RHOICOSPHENIA 
...CYMRELLACEAE 
....CYMRELLA 14 5 
....EPITHEMIA 
...DIATOMACEAF 
....DIATOMA 140 33 
...EUNOTIACEAE 
....EUNOTIA 14 5 
...FRAGILARIACEAF 
....ASTERIONELLA 
....FRAGILARIA - 810 25 700 25 
....SYNEDRA 290 67 42 15 14 3 
...GOmPHONFMATACEAE 
....GOMPHONEMA 14 3 
...MERIDIONACEAE 
....MFRIDION 28 5 
...NAVICULACEAF 
....NAVICULA 810 25 14 3 
...NITZSCHIACEAE 
. .HANTZSCHIA -- - 14 5 
....NITZSCHIA 40 13 42 15 78 5 13 6 
.XANTHOPHYCEAE 
..HETEROCOCCALES 
...CHLOROTHECIACEAE 
....OPHIOCYTIUM 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 

NOTE: 0 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 
- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 



 

     
 

     
 

 

 

 

 

 

 

 

 

STREAMS TRIBUTARY TO LAKE SUPERIOR 39 

04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE DEC 5978 MAR 19,79 APR 24,79 MAY 16,79 JUN 12,79 JUN 26,79 
TIME 1400 1430 1345 1500 1515 1100 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- 
ORGANISM 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCFAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
....COCCOCHLORIS 
....GOmPHOSPHAERIA 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 
....APHANI7OMENON 
...OSCILLATORIACEAE 
....LYNGBYA 
....OSCILLATORIA 
....PHORMINUM 

EUGLENOPHYTA (EUGLENOIDS) 
.EU6LENOPHYCEAE 
..EUGLENALES 
...EUGLFNACEAE 
....TRACHELOMONAS 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..PERIDINIALES 
...PERIDINIACEAE 
....PERIDINIUM 

/ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

52# 25 

- - 
280# 51 1600# 95 

- - 

14 3 

40 13 14 5 

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



 

    
  

  

   
  
  
  
  

 

40 STREAMS TRIHUTAPY TO LAKE SUPERIOR 


04040000 PNTONAGON RIVER NEAR ROCKLAND. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF RHYTOPLANKTON 


DATE 
TIME 

JUL 17.79 
1500 

AUG 14,79 
1415 

SEP 12,79 
1330 

NOV 6.79 
1300 

MAR 3.80 
1600 

TOTAL CELLS/ML 3500 1100 1800 850 96 

DIVERSITY: DIVISION 1.3 1.1 1.2 0.5 0.0 
.CLASS 1.3 1.1 1.2 0.5 0.0 
..ORDER 1.3 1.1 1.3 0.5 0.3 
...FAMILY 1.6 1.3 2.9 0.6 2.4 
....GENUS 2.4 1.4 3.1 0.6 2.4 

ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 13 2 
...COELASTRACEAE 
....COELASTRUM 150 14 
...mICRACTINIACEAE 
....mICRACTINIUM 
...00CYSTACEAE 
....ANKISTRODESmUS 330 10 26 2 36 2 
....CHLORELLA -
....DICTYOSPHAERIum 7204 21 
....KIRCHNERIELLA 97 3 
....00CYSTIS 28 1 51 5 
....SELENASTRUM 42 1 
....TETRAEDRON -
...SCENFDESMACEAE 
....CRUCIGENIA 
....SCENEDESmUS 190 6 18 1 52 6 
..TETRASPORALES 
...PALMELLACEAE 
....SPHAFROCYSTIS 
..VOLVOCALES 
...CHLAmYDOMONADACEAE 
....CHLAMYDOMONAS +► 0 
...VOLVOCACEAE 
....GONIUM 
..ZYGNEmATALES 
...DESMIDIACEAE 
....COSMARIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 18 1 5 S 
....MELOSIRA 64 6 27 1 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES * 0 
....COCCONEIS 42 1 120 6 
....RHOICOSPHENIA * 0 
...CYmBELLACEAE 
....CYMBELLA * 0 82 4 154 16 
....EPITHEMIA 18 1 
...DIATOMACEAE 
....DIATOMA 27 1 204 21 
...EUNOTIACEAE 
....EUNoTIA 
...FRAGILARIACEAE 
....ASTERIONELLA 36 2 
....EPAGILARIA 36 2 
....SYNEDRA 55 3 --
...GOmPHONEmATACEAE 
....GOmPHONEMA it 0 73 4 204 21 
...MERIDIONACEAE 
....MERIDION 
...NAVICULACEAE 
....NAVICULA 0 240 13 10 11 
...NITZSCHIACEAE 
....HANTZSCHIA 
....NITZSCHIA 28 1 13 1 140 7 13 2 254 26 
.XANTHOPHYCEAE 
..HETEROCOCCALES 
...CHLOROTHECIACEAE 
....OPHIOCYTIUM 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 

NOTE: 4 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 
* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




  
 

 

 

   
  

   
  

 

 

STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAC,ON RIVER NEAR ROCKLAND, MI-CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF pHYTOPLANKTON 


DATE JUL 17,79 AUG 14,79 SEP 12,79 NOV 6,79 MAR 3,80 

TIME 1500 1415 1330 1300 1600 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 190 6 820# 73 
....COCCOCHLORIS _ -
....GOMPHOSPHAERIA 1700# 48 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 6900 38 
....APHANIZOMENON 
...OSCILLATORIACEAE 
....LYNGBYA 
....OSCILLATORIA 190 10 770# 91 
....PHORMIDIUM 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...FUGLENACEAE 
....TRACHELOMONAS 28 1 

PYRRHOPHYTA (FIRE ALGAE) 
.OINOPHYCEAE 
..PERIDINIALES 
...PERIDINIACEAE 
....PERIDINIUM * 0 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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42 STREAMS TRI9DTAPY TO LAKE SUPERIOR 


04040000 nNTONAGON RIVER NEAR ROCKLAND. MI--CONTINUED 


00ALITATIvE AND ASSOCIATED ODANTITATIvE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 

TIME 


TOTAL CELLS/ML 


DIVISION 

.CLASS 

..ORDER 

...FAMILY 

....GENUS 


DIVERSITY:�


ORGANISM 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 

...COELASTRACEAE 

....COELASTRUM 

...MICRACTINIACEAE 

....MICRACTINIUM 

...nOCYSTACEAE 

....ANKISTRODESMUS 

....CHLORELLA 

....DICTYOSPHAERIUM 

....KIRCHNERIELLA 

....00CYSTIS 

....SELENASTRUM 

....TETRAEDRON 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

..TETRASPORALES 

...PALMELLACEAE 

....SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 

...VOLVOCACEAE 

....GONIUM 

..ZYGNEmATALES 

...DESMIDIACEAE 

....COSmARIUM 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 

....MELOSIRA 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

....RHOICOSPHENIA 

...CYMBELLACEAE 

....CYMBELLA 

....EPITHEMIA 

...DIATOMACEAE 

....DIATOMA 

...EUNOTIACEAE 

....EUNOTIA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEDRA 

...GOMPHONEMATACEAE 

....GOMPHONEMA 

...MERIDIONACEAE 

....MERIDION 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....HANTZSCHIA 

....NITZSCHIA 

.XANTHOPHYCEAE 

..HFTEROCOCCALES 

...CHLOROTHECIACEAE 

....OPHIOCYTIUM 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 


MAY 20,80�JUN 26,80�JUL 21,80 AUG 18,80 SEP 23,80 
1600�1030�1500 1430 1445 

310�450�960 1500 3800 

1.3�0.7�1.5 1.3 0.6 
1.3�0.7�1.6 1.3 0.6 
1.4�0.8�1.9 1.6 1.4 
1.5�0.9�2.2 2.5 1.7 
1.5�0.9�2.8 2.5 1.9 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
/ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

- -

13 3 55 6 
13 3 

26 2 
* 0 

- -

- - 220# 23 
- 26 2 27 I 

52# 17 13 3 14 1 39 3 27 1 

130 9 

13 4 14 1 26 2 
28 3 - 82 2 

13 3 14 1 27 1 

13 3 

26 2 

150 4 
210 14 41 I 

13 4 . 0 

- 14 1 

14 1 * 0 

26 8 13 1 * 0 

28 3 

14 1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

     
     

 

 

 

STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE AN)) ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHyTOPLANKTON 


DATE MAY 20.80 JUN 26,80 JUL 21,80 AUG 18,80 SEP 23.80 

TIME 1600 1030 1500 1430 1445 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 210# 67 26 2 

....COCCOCHLORIS - 28 3 

....GOmPHOSPHAERIA 2400# 63 

..HORMOGONALES 

...NOSTOCACEAE 

....ANABAENA 210 5 

....APHANIZOMENON 450# 31 690# 18 

...OSCILLATORIACEAE 

....LYNGBYA 140 4 

....OSCILLATORIA 3900 86 260# 27 490# 34 

....PHORmIDIuM 250# 26 


FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...FUGLENACEAE 

....TRACHELOMONAS 14 1 


PyRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..PERIDINIALES 

...PERIDINIACEAE 

....PERIDINIum 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN IS% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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44 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 nNTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 

SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 nE(:. C). WATER YEAR OCTOBER
ONCE-DAILY 

1979 TO SEPTEMBER 1980 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

126 
129 
132 
124 
129 

110 
88 
100 
90 
94 

116 
108 
110 
104 
109 

---
93 
130 
114 
126 

122 
12? 
109 
113 
120 

132 
133 
136 
136 
---

114 
114 
101 
95 
100 

114 
120 
120 
123 
126 

138 
136 
129 
124 
122 

142 
142 
144 
169 
---

141 
---
132 
132 
178 

116 
116 
141 
137 
124 

6 
7 
8 
9 
10 

127 
124 
123 
126 
128 

94 
93 
90 
101 
95 

114 
112 
136 
110 
118 

128 
120 
129 
129 
130 

114 
122 
122 
122 
124 

136 
138 
138 
142 
138 

94 
120 
91 
73 
74 

133 
140 
136 
137 
---

118 
131 
125 
125 
130 

---
144 
148 
156 
151 

142 
138 
140 
139 
144 

116 
110 
110 

11 
12 
13 
14 
15 

129 
131 
126 
134 
124 

106 
102 
128 
104 
107 

114 
112 
112 
142 
116 

129 
131 
---

123 
123 
123 
135 
132 

138 
138 
140 
86 
88 

86 
87 
88 
92 
100 

---
142 
137 
138 
137 

129 
123 
121 
135 
---

152 
---

---
173 

142 
144 
146 
146 
140 

110 
103 

98 
16 
17 
18 
19 
20 

126 
123 
129 
---
144 

102 
113 
137 
112 
118 

112 
110 
114 
122 
113 

126 
---

140 

124 
124 
124 
125 
125 

141 
146 
148 
154 
148 

98 
132 
104 
80 
80 

142 
138 
142 
144 
148 

34 
33 
33 
36 
35 

148 
162 
140 
---

---
142 
151 
148 

94 
04 
110 
96 
---

21 
22 
23 
24 
e5 

128 
132 
134 
93 
88 

106 
106 
104 
107 
106 

116 
115 
118 
119 
116 

118 
114 
118 
114 
114 

128 
136 
124 
124 
122 

146 
136 
139 
140 
152 

88 
94 
74 
92 
92 

152 
152 
153 
170 
168 

28 
30 
38 
45 
42 

147 
128 
130 
130 
139 

126 
84 
---

109 

166 
101 
86 
92 
108 

26 
27 
28 
29 
30 
31 

90 
93 
119 
104 
88 
86 

112 
108 
96 
103 
102 
---

128 
123 
128 
152 
128 
124 

114 
114 
113 
116 
90 
114 

123 
130 
131 
132 
---

148 
141 
152 
144 
142 
142 

94 
96 
97 
100 
103 
---

156 
155 
148 
156 
166 
158 

---
152 
---
---
144 
---

---
128 
134 
142 

103 
106 
128 
104 
106 
108 

106 
93 
---
97 
96 
---

MEAN 104 118 124 95 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

14.5 
15.0 
14.0 
14.0 
13.0 

7.0 
6.0 
5.0 
5.0 
4.0 

.5 

.5 

.5 

.5 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2.0 
2.5 
2.0 
2.0 
2.5 

14.5 
14.5 
14.5 
15.0 
16.5 

18.0 
18.5 
19.0 
20.0 
20.0 

22.0 
22.0 
23.5 
22.0 
---

24.0 
---
24.5 
23.0 
19.0 

20.0 
20.0 
18.5 
19.5 
19.5 

6 
7 
a 
9 
10 

12.5 
12.0 
11.0 
11.0 
11.0 

4.0 
4.0 
3.0 
2.5 
2.0 

.5 

.5 
1.0 
1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.5 
2.0 
2.0 
2.0 
1.0 

12.5 
12.0 
11.0 
12.0 
---

20.5 
17.0 
17.5 
18.0 
17.5 

---
24.0 
24.0 
25.0 
25.0 

25.0 
24.0 
23.5 
23.0 
23.0 

---
21.0 
20.0 
19.5 

11 
12 
13 
14 
15 

10.0 
8.5 
8.0 
7.0 
10.0 

2.5 
2.0 
1.0 
2.0 
1.5 

.5 

.5 

.0 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

2.0 
2.0 
2.0 
2.5 
4.0 

---
14.0 
13.5 
13.0 
15.0 

19.0 
19.5 
19.5 
16.0 
---

25.0 
---
---
21.5 
23.5 

23.0 
23.0 
22.0 
22.0 
22.0 

19.0 
17.0 
---

15.0 
16 
17 
18 
19 
20 

9.0 
9.0 
8.5 
---
11.0 

1.0 
2.0 
2.0 
2.5 
2.0 

.0 

.0 

.0 

.5 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 
1.5 
1.0 

4.0 
6.0 
4.0 
5.0 
7.0 

16.0 
15.5 
17.0 
18.0 
18.5 

17.0 
16.0 
17.0 
17.0 
18.0 

23.5 
23.5 
22.5 
---

---
21.5 
21.0 
22.0 

15.0 
14.0 
13.5 
13.5 
---

21 
22 
23 
24 
25 

10.0 
8.0 
7.0 
5.0 
5.0 

3.0 
2.0 
3.0 
3.0 
3.0 

1.0 
1.0 
.5 
.5 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

10.0 
13.0 
9.0 
7.5 
7.5 

19.5 
20.5 
21.0 
21.0 
18.5 

20.5 
21.0 
21.0 
24.0 
24.0 

23.0 
23.0 
23.0 
23.5 
22.0 

20.5 
22.0 
---

21.0 

12.0 
13.0 
12.5 
12.0 
11.0 

26 
27 
28 
29 
30 
31 

4.5 
5.0 
4.5 
6.0 
5.0 
6.5 

3.0 
2.0 
2.0 
2.0 
.5 
---

.5 

.5 
1.0 
.0 
1.5 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 
2.0 
1.0 
2.0 
3.0 
1.0 

8.5 
10.0 
10.0 
10.5 
13.0 
---

19.0 
19.5 
21.0 
21.5 
21.0 
20.5 

19.0 

22.0 

---
23.0 
23.0 
24.5 

20.5 
21.0 
22.5 
21.0 
21.0 
20.0 

11.0 
11.0 
---
13.5 
13.0 
---

MEAN 3.0 .5 .0 .0 .5 5.0 



 

  

  

45
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040500 STURGEON RIVER NEAR SIDNAW, NI 


LOCATION.--Lat 46°35'03", long 88°34'33", in NE' SE; sec.5, T.48 N., R.34 W., Baraga County, Hydrologic Unit 04020104, on right bank 

30 ft (9 m) downstream from highway bridge, 3.0 mi (4.8 km) downstream from Rock River, 3.5 mi (5.6 km) northwest of Covington, 

6.5 mi (10.5 km) upstream from Perch River, 8.5 mi (13.7 km) northeast of Sidnaw, and at mile 71 (114 km). 


DRAINAGE AREA.--171 mi. (443 km.). 


PERIOD OF RECORD.--October 1912 to September 1915, April 1943 to current year. Monthly discharge only for some periods, published in 

WSP 1307. 


REVISED RECORDS.--WSP 1507: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,214.40 ft (370.149 m) National Geodetic Vertical Datum of 1929. October 1912 to 

September 1915, nonrecording gage at site 200 ft (61 m) upstream at different datum. Apr. 2, 1943 to Oct. 1, 1946, nonrecording 

gage at present site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--40 years, 213 ft3/s (6.032 m3/s), 16.92 in/yr (430 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,630 ft3/s (131 m3/s) Apr. 24, 1960, gage height, 11.63 ft (3.545 m); minimum, 

2.7 ft3/s (0.076 m3/s) Sept. 13, 1976, gage height, 3.17 ft (0.966 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,390 ft3/s (39.4 m3/s) Apr. 22, gage height, 7.37 ft (2.246 m); minimum, 36 ft3/s 

(1.02 m./s) Oct. 1, gage height, 3.91 ft (1.192 m). 


DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY DEC��FEB JUN�
OCT NOV JAN�MAR APR�MAY JUL AUG SEP 


1 38 1030 175 90 76 58 208 472 775 73 93 68 

2 40 1000 170 89 74 60 270 416 1090 67 85 97 

3 39 836 165 92 72 60 336 368 824 60 71 114 

4 40 655 160 90 68 60 285 326 635 52 64 137 

5 44 520 157 90 66 60 378 276 464 52 64 122 


6 43 444 157 90 66 60 492 215 368 55 59 100 
7 44 396 149 92 64 60 785 234 309 82 55 87 
8 46 354 143 93 62 60 962 240 309 188 52 75 
9 73 300 137 93 60 60 836 258 303 180 47 115 
10 89 275 137 94 60 60 740 243 264 117 42 117 

11 103 250 137 98 60 62 660 267 215 86 53 108 

12 114 230 135 100 62 62 560 255 190 68 64 102 

13 135 210 122 105 62 62 476 225 161 59 68 384 

14 
 149 200 121 110 62 62 420 200 212 172 78 976 

15 147 192 119 115 60 62 388 180 294 420 86 955 


16 159 190 135 120 60 62 357 161 270 410 79 780 

17 171 185 130 120 60 68 416 143 225 309 70 575 

18 173 185 130 120 60 74 700 130 185 231 65 488 

19 198 208 128 120 60 78 969 117 157 215 76 444 

20 249 252 126 115 60 80 1200 105 133 258 86 420 


21 291 258 117 110 62 85 1320 96 115 282 79 784 

22 670 240 112 105 62 82 1370 89 103 261 72 836 

23 1340 225 108 100 60 80 1340 80 93 220 64 800 

24 1370 212 108 98 60 80 1130 72 83 180 61 685 

25 1160 192 108 94 60 80 660 66 73 167 78 655 


26 842 185 105 92 60 84 785 58 65 185 102 842 

27 710 200 100 90 60 90 705 53 56 165 102 735 

28 690 192 97 86 60 100 635 48 58 137 93 620 

29 660 182 96 84 58 112 590 47 75 122 82 476 

30 665 180 93 82 --- 133 525 94 75 114 71 392 

31 725 --- 89 78 167 --- 677 --- 102 65 -...-


TOTAL 11217 9978 3966 3055 1816 2363 20498 6211 8179 5089 2226 13089 

MEAN 362 333 128 98.5 62.6 76.2 683 200 273 164 71.8 436 

MAX 1370 1030 175 120 76 167 1370 677 1090 420 102 976 

MIN 
 38 180 89 78 58 58 208 47 56 52 42 68 

CFSM 2.12 1.95 .75 .58 .37 .45 3.99 1.17 1.60 .96 .42 2.55 

IN. 2.44 2.17 .86 .66 .40 .51 4.46 1.35 1.78 1.11 .48 2.85 


CAL YR 1979 TOTAL 109628 MEAN 300 MAX 3280 MIN 33 CFSM 1.75 IN 23.85 

WTR YR 1980�
TOTAL 87687 MEAN 240� 19.08
Max 1370 MIN 38 CFSM 1.40 IN�


http:1,214.40


 

 

 

 

  

     
     

46 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04041500 STURGEON RIVER NEAR ALSTON, MI 


LOCATION.--Lat 46°43'35", long 88°39'43", in SE' sec.15, T.50 N., R.35 W., Baraga County, Hydrologic Unit 04020104, on right bank in 

powerhouse of Upper Peninsula Power Co. at Prickett Dam, 4.0 mi (6.4 km) upstream from Clear Creek, 5.0 mi (8.0 km) southeast of 

Alston, and at mile 45 (72 km). 


DRAINAGE AREA.--346 mil (896 km2). 


PERIOD OF RECORD.--February 1932 to June 1941, October 1942 to current year. Monthly discharge only for some periods, published in 

WSP 1307. 


GAGE.--Water-stage recorder. Datum of gage is 710.3 ft (216.50 m) mean tide at New York City datum (levels by Corps of Engineers). 

Prior to Oct. 1, 1963, at datum 40.00 ft (12.192 m) lower. 


REMARKS.--Records good except those below 20 ft3/s (0.57 m3/s), which are fair. Flow regulated by powerplant at station. Several ob­
servations of water temperature were made during the year. 


AVERAGE DISCHARGE.--46 years, (water years 1933-40, 1943-80), 419 ft3/s (11.87 m3/s), 16.45 in/yr (418 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,360 ft3/s (208 m./s) Apr. 24, 1960, gage height, 13.09 ft (3.990 m) present datum; 

minimum daily, 1 ft3/s (0.03 m3/s) Aug. 14-19, 1960. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,810 ft3/s (136 m3/s) Sept. 14, gage height, 9.97 ft (3.039 m); minimum daily, 14 ft3/s 

(0.396 m3/s) Feb. 23, 24. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 232 1030 386 15 294 257 266 652 1260 220 275 233 
2 234 1590 384 300 271 250 460 653 1440 220 229 230 
3 233 1090 328 280 15 259 589 647 1210 224 20 230 
4 184 887 328 270 260 241 708 571 1010 224 224 290 
5 223 727 353 280 217 270 700 661 749 223 222 280 

6 18 653 327 15 226 269 744 443 655 19 225 277 
7 18 798 323 280 236 270 1310 438 653 363 226 232 
8 230 734 321 270 263 280 1970 444 640 519 226 228 
9 228 649 321 270 249 277 1580 444 438 178 20 224 

10 232 650 314 250 15 268 1250 440 436 225 20 220 

11 230 650 324 250 287 267 972 442 422 255 221 230 
12 231 553 294 250 201 266 991 440 422 222 224 229 
13 231 406 291 15 255 264 853 442 421 223 228 233 
14 
15 

232 
23? 

384 
381 

318 
325 

240 
260 

248 
252 

260 
259 

642 
638 

439 
399 

436 
621 

443 
633 

224 
227 

1810 
1450 

16 286 380 274 250 246 252 637 387 606 632 222 1300 
17 287 383 268 250 16 254 638 308 421 632 20 976 
18 286 381 273 260 220 249 968 308 369 503 222 710 
19 287 382 252 269 220 252 1470 307 324 630 224 810 
20 393 383 271 272 219 252 1640 259 322 619 243 930 

21 485 384 260 263 221 253 1540 205 321 430 278 1280 
22 1030 385 260 273 218 182 1580 257 323 433 276 1530 
23 2330 385 15 273 14 250 1540 232 270 430 226 1330 
24 1520 385 290 274 14 298 1500 19 270 381 226 1230 
25 1570 439 15 273 218 298 1160 19 218 379 229 1130 

26 1360 439 270 272 220 295 1040 259 223 381 229 1250 
27 1150 439 270 16 223 249 861 251 220 332 229 1190 
28 1030 438 270 275 243 248 651 228 19 327 231 1090 
29 1010 438 270 275 259 250 653 225 19 329 232 882 
30 1020 435 270 275 --- 252 653 235 221 328 232 689 
31 1020 --- 320 288 295 --.. 346 --.. 273 231 ---

TOTAL 18052 17258 8785 7303 5840 8086 30204 11400 14959 11230 6361 22723 
MEAN 582 575 283 236 201 261 1007 368 499 362 205 757 
MAX 2330 1590 386 300 294 298 1970 661 1440 633 278 1810 
MIN 18 380 15 15 14 182 266 19 19 19 20 220 
CFSM 1.68 1.66 .82 .68 .58 .75 2.91 1.06 1.44 1.05 .59 2.19 
IN. 1.94 1.86 .94 .79 .63 .87 3.25 1.23 1.61 1.21 .68 2.44 

CAL YR 1979 TOTAL 197898 MEAN 542 MAX 4210 MIN 15 CFSM 1.57 IN 21.28 
WTR YR 1980 TOTAL 162201 MEAN 443 MAX 2330 MIN 14 CFSM 1.28 IN 17.44 



 

 

��������

47
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CHASSELL, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 46°58'28", long 88°31'21", in NE; SW4 sec.20, T.53 N., R.33 W., Houghton County, Hydrologic Unit 04020104, 2.2 mi (3.5 km) 

upstream from bridge on county road, 3.5 mi (5.6 km) south of Chassell, and at mile 5.2 (8.4 km). 


DRAINAGE AREA.--723 mil (1,873 km2). 


PERIOD OF RECORD.--Water years 1978 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: March 1978 to current year. 

WATER TEMPERATURES: March 1978 to current year. 


REMARKS.--Daily record is from once-daily observer samples. In addition, depth-integrated, cross-section samples were collected on a 

monthly basis. Samples were collected at bridge 2.2 mi (3.5 km) downstream or in the winter, through the ice in the vicinity of the 

gage site. Diurnal fluctuation and occasional slight regulation by powerplant at Prickett Dam at mile 45 (72 km). Complete ice cover
. 

during winter period. Biological Data (Phytoplankton) is for the 1979 and 1980 water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 267 micromhos Feb. 19, 1980; minimum daily, 46 micromhos Apr. 26, 27, 29, 1979. 

WATER TEMPERATURES: Maximum daily, 26.0°C July 26, 1978, July 13, 1979; minimum daily, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 267 micromhos Feb. 19; minimum daily, 68 micromhos Jan. 5. 

WATER TEMPERATURES: Maximum observed, 25.5°C June 25; minimum daily, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPE- OXYGEN•�OXYGEN COLI.. STREP. 
CIFIC DIS.�DEMAND, FORM, TOCOCCI 

STREAM..�CON- SOLVED�CHEM.. FECAL, FECAL, HARD. 

DATE 
TIME 

FLOW,�DUCT.. 
INSTAN.. ANCE��PH 
TANEOUS (MICRO-��FIELD 
(CFS) MHOS)��(UNITS) 

TEMPER..�OXYGEN, 
ATURE,�DIS. 
WATER�SOLVED 

(DEG C)�(MG/L) 

(PER..�ICAL 
CENT�(HIGH 

SATUR..�LEVEL) 
ATION)�(MG/L) 

0.7 
UM-MF 

(COLS./ 
100 ML) 

KF AGAR 
(COLS. 

PER 
100 ML) 

NESS 
(MG/L 
AS 

CAC03) 

OCT 
03... 1000 500 135 7.6 13.0 9.2 89 23 48 67 

NOV 
07... 0915 1100 94 7.2 3.5 11.8 91 Kll K7 44 

DEC 
04... 1130 823 110 7.4 .0 13.2 92 K6 51 

JAN 
17... 1215 583 131 7.5 .0 12.2 86 K3 K4 66 

FEB 
05... 1130 373 156 7.4 .0' 11.4 79 K1 K2 75 
MAR 
04... 1145 552 148 7.6 .0 11.7 82 17 K1 K2 69 
APR 
23... 1130 3370 70 7.4 7.0 10.6 90 K11 K6 31 
MAY 
22... 1315 604 125 7.8 19.5 8.5 94 26 24 Kll 58 

JUN 
25... 1030 650 120 7.8 24.0 7.5 90 24 113 123 54 
JUL 

1015 870 120 7.6 22.5 7.5 87 50 105 34 61 
AUG 
19... 1000 543 170 7.7 20.0 8.2 92 37 60 83 

SEP 
24... 1000 1860 84 7.3 11.5 9.7 91 69 K14 K32 42 

HARD..�MAGNE- SILVER,�SODIUM POTAS. 

NESS, CALCIUM SIUM, TOTAL SODIUM,�AD-� ALKA.
SIUM, BICAR..�

NONCAR. DIS- DIS- RECOV.. DIS-�SORP- DIS.. BONATE CAR- LINITY 

BONATE SOLVED SOLVED ERABLE SOLVED�TION SOLVED (MG/L BONATE�
(MG/L 

(MG/L (MG/L (MG/L (UG/L (MG/L SODIUM RATIO (MG/L AS (MG/L AS


DATE�AS CA) AS AG)��� HCO3)��CAC03)
CAC03)�AS MG) AS NA) PERCENT�AS K) AS CO3)�


OCT 

03... 7 19 4.8 0 2.2 7 .1 .9 73 0 60 


NOV 

07... 5 12 3.4 0 2.2 13 .1 1.0 48 0 39 


DEC 

49 


JAN 

17... 10 18 5.0 0 2.5 11 .1 .9 68 0 56 


FEB 

05... 0 21 5.5 0 2.5 9 .1 .9 94 0 


04... 2 14 3.9 2.0 11 .1 .8 60 0 


77 

MAR 

04•• • 0 19 5.2 2.4 7 .1 .8 88 0 72 

APR 

23... 3 9.0 2.1 1.2 8 .1 .8 34 0 28 


MAY 

22... 2 16 4.3 0 2.2 8 .1 .8 74 0 
 61 


JUN 

25... 6 15 4.0 0 1.9 7 .1 .9 68 0 56 


JUL 

22... 0 17 4.4 2.1 7 .1 .9 72 0 62 

AUG 

19... 2 23 6.1 0 2.7 7 .1 1.0 100 0 
 81 


SEP 

24... 3 12 3.0 0 1.6 7 .1 .8 48 0 30 
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48� STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CBASSELL, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS, SOLIDS, 
CARBON CHLO.. FLUO- SILICA, RESIDUE SUM OF SOLIDS, RESIDUE SOLIDS, 

DIOXIDE SULFATE RIDE, RIDE. DIS- AT�180 CONSTI- 0'5... AT�105 RESIDUE 
DIS- DIS.. DIS- DIS.... SOLVED DEG. C TUENTS, SOLVED DEG. C. AT��105 

SOLVED SOLVED SOLVED SOLVED (MG/L DIS... DIS... (TONS SUS- DEG.�C, 
(MG/L (MG/L (MG/L (MG/L AS SOLVED SOLVED PER PENDED TOTAL 

DATE AS CO2) AS 504) AS CL) AS F) 5IO2) (MG/L) (MG/L) DAY) (MG/L) (MG/L) 

OCT 
03... 2.9 3.3 1.8 .1 8.3 99 77 134 
NOV 
07.o. 4.8 6.2 2.1 .0 8.0 80 59 238 17 96 

DEC 
04... 3.8 5.8 1.8 .1 9.3 81 68 180 7 89 

JAN 
17... 3.4 4.5 1.5 .1 11 96 78 151 31 100 

FEB 
05... 6.0 4.9 1.7 .1 12 103 96 104 0 139 
MAR 
04... 3.5 5.6 2.0 .1 11 100 90 149 5 114 
APR 
23... 2.2 5.2 1.4 .0 6.4 69 44 628 
MAY 
22... 1.7 4.6 1.6 .1 7.1 90 71 147 10 102 

JUN 
25... 1.5 3.9 1.9 .1 6.7 83 63 146 16 97 
JUL 
22... 3.0 1.5 1.9 .1 7.0 91 72 214 14 122 
AUG 
19... 3.2 3.2 1.5 .1 9.8 97 96 142 5 105 

SEP 
24... 2.9 4.1 1.9 .1 8.9 117 57 588 30 124 

NITRO...�NITRO..�NITRO-

NITRO- GEN, NITRO.. GEN, NITRO- NITRO- GEN,AM..• 

GEN,�GEN,�GEN, GEN,��NITRO...��PHOS..
NO2+NO3�AMMONIA�MONIA • NITRO-�


NO2.0, GEN, PHORUS,
103 DIS- AMMONIA DIS- AMMONIA ORGANIC ORGANIC GEN,�

TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 

(MG/L (MG/L��(MG/L (MG/L (MG/L
(MG/L�


DATE�AS N)��AS N)��AS N)�� AS P) 

(MG/L (MG/L��(MG/L��(MG/L��


AS N) AS N) AS NH4) AS N) A5 N)��AS NO3)�


OCT 

03• • • .03 .070 .08 .37 .44 .47 2.1 .020 


NOV 

07... .06 .070 .000 .08 .37 .44 .020 

DEC 

04... .08 .07 .020 .050 .02 .66 .68 .76 3.4 .020 


JAN 

17•• • .21 .21 .070 .010 .08 .43 .50 .71 3.1 .020 


FEB 

05• • • .13 .020 .040 .02 .25 .27 .39 1.7 .020 

MAR 

04... .12 .12 .060 .010 .07 .22 .28 .40 1.8 .020 

APR 

23... .14 .14 .020 .020 .02 .38 .40 .54 2.4 .070 


MAY 

22• • • .03 .03 .020 .030 .02 1.2 1.2 1.2 5.4 .020 


JUN 

25• • • .04 .04 .080 .020 .10 .36 .44 .48 2.1 .030 


JUL 

22• • • .05 .04 .040 .010 .05 .40 .44 .49 2.2 .050 

AUG 

19• • • .04 .04 .070 .020 .08 .36 .43 .47 2.1 .030 


SEP 

24• • • .07 .07 .030 .030 .04 .55 .58 .65 2.9 .070 




 

 

 

�

49
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


WATEROUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 19b0--CONTINUED 


SED. 

PHOS- PHORUS, PHORUS, PHYTO- PHYTO-�MENT�


PHOS- PHOS- CHLOR-A CHLOR-B�SEDI-�

SUSP. 


PHOS.- PHORUS, ORTHOPH ORTHOPH PLANK- PLANK- CARBON, SEDI- D1S-�
SIEVE 

PHORUS, DIS- OSPHATE OSPHATE TON�
TON ORGANIC MENT, CHARGE. DIAM. 


% FINER
SOLVED DISSOL. DISSOL. CHROMO 

(MG/L (MG/L��(MG/L FLUOROM FLUOROM (MG/L PENDED PENDED THAN 

TOTAL� CHROMO��TOTAL SUS-��SUS-�


(MG/L�

DATE�AS P)��AS PO4)��(UG/L)��(MG/L) (T/DAY) .062 MM
AS PO4) AS P1 (UG/L) AS C1�


OCT 

5 6.7 100
03... .06 


NOV 

07... .06 .010 .000 .00 .000 .000 
 13 9 27 100 

DEC 

04... .06 .010 .040 .12 .000 .000 8.8 
 10 22 100 


JAN 

17... .06 .010 .000 .00 .100 .000 4 
 6.3 100 


FEB 

6.0 100
05... .06 .010 .000 .00 .000 .000 8.8 6 


MAR 

15 100
04... .06 .010 .000 .00 .000 .000 5.3 10 


APR 

158 1440
23... .21 .010 -- .270 .000 8.6 


MAY 

22... .06 .000 .000 .00 1.74 .000 
 16 26 100 


JUN 

25... .09 .010 .000 .00 3.03 .000 11 
 22 39 100 


JUL 

40 94 100 


AUG 

19... .09 .020 1.90 .000 7.3 


22... .15 .050 .000 .00 11 


SEP 
24• • • .21 .020 .000 .00 1.67 .000 32 161 100 


CHRO-

BARIUM,�CADMIUM�MIUM, CHRO- COBALT,�COPPER, 


ARSENIC TOTAL BARIUM. TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, TOTAL 

ARSENIC DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV... DIS- RECOV­
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 


TIME�(UG/L��(UG/L��(UG/L��(UG/L��(UG/L
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L��

DATE�AS AS) AS AS)��AS CD) AS CD)��AS CR)��
AS BA) AS BA)��AS CR) AS CO) AS CO)��AS CU) 


OCT 

03... 1000 2 2 0 30 2 10 10 1 4 

JAN 
17... 1215 1 1 30 1 <10 6 4 

MAY 
22... 1315 2 2 <50 40 3 10 10 0 0 

SEP 
24... 1000 3 <50 0 0 0 20 20 0 0 6 

MANGA-

IRON,�LEAD.�LITHIUM NESE, MANGA- MERCURY�NICKEL, 


COPPER, TOTAL IRON, TOTAL LEAD, TOTAL TOTAL NESE, TOTAL MERCURY TOTAL 

DIS- RECOV- DIS- RECOV- DIS- RECOV- RECOV.. DIS- RECOV... DIS- RECOV­
SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L��
(UG/L (UG/L (UG/L������(UG/L��(UG/L 


DATE�AS CU) AS FE)��AS PB)��AS LI)��AS MN)��AS NI)
AS FE) AS PB) AS MN) AS HG) AS HG)��


OCT 

03... 610�250 3��1 50 20��
<.5 <.5��1 


JAN 

17... 2 860�� 20��<.1�


1�


300 0��0 30 .3�38 

MAY 

22... 4 550��1��1 40 10��<.1��0
230 <.1 

SEP 

24... 5 1000�� 0 .3 .2��5
360 5��0 50 10��

SELF-�TI- ZINC,��CARBON, CARBON, 

NICKEL, SELE- NIUM, SILVER, TANIUM, TOTAL ZINC, ORGANIC ORGANIC 

DIS-�DIS- RECOV-����� CYANIDE
NIUM, DIS- DIS- DIS- DIS- SUS-���

SOLVED TOTAL SOLVED SOLVED SOLVED ERABLE SOLVED SOLVED PENDED TOTAL PHENOLS 

(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L������(MG/L��(MG/L
(UG/L (MG/L�


DATE�AS SE) AS TI) AS ZN)��AS ZN) AS C)��AS CN)�
AS NI) AS SE)��AS AG)�� AS C)�(UG/L) 


OCT 

03... O 0��0 0�� 9 8.1��.3 
JAN 
17• • • 2 0��0 0��30�30 9.4��.3 

MAY 
22...�
O 0��0 0��10�2 17��.1 


SEP 

24...�O 0��0 0��70�� .7 .00��4
<5 10 21��




 

��

SO� STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PEPIPHYTON 


LENGTH BIOMASS�CHLOR-A CHLOR...9 

OF CHLORO..�PHYTON PERI... PERI.. 


EXPO.. PHYLL PHYTON BIOMASS PHYTON PHYTON 
51)RE RATIO BIOMASS TOTAL CHROMO... CHROMO.. 

(DAYS) PERI.�DRY GRAPHIC GRAPHIC
ASH�

TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 
DATE�(UNITS)�6/50 M (MG/M2) (MG/M2)G/S0 M�

NOV 

07... 0915��.00 .470 .160��.000
35�.470��


FEH 

05... 1130�� .160�.000��
19� .160 .000 


JUN 

25... 1030��34 744��.551 1.02��.100
.630�




 

 

51 �
 
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

DEC 6,78 
1130 

MAR 20,79 
1130 

APR 25,79 
1530 

MAY 16,79 
1115 

JUN 13,79 
1100 

JUN 27,79 
1230 

TOTAL CELLS/ML 390 500 1700 400 530 90 

DIVERSITY:�DIVISION 0.0 1.5 0.5 0.9 0.5 0.9 
.CLASS 0.0 1.5 0.5 0.9 0.5 0.9 
..ORDER 0.0 2.1 0.8 1.6 1.1 1.1 
...FAMILY 0.0 3.1 0.9 3.3 1.2 1.1 
....GENUS 0.5 3.1 1.0 3.5 1.2 1.1 

CELLS�PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML�CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 13 2 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 
...COELASTRACEAE 
....COELASTRUM 
...MICRACTINIACEAE 
....MICPACTINIUM 81# 16 
...00CYSTACEAE 
....ANKISTRODESMUS 13 14 
....CHLORELLA 56 14 
....CLOSTERIOPSIS 5 1 
....DICTYOSPHAFRIUM 
....TETRAEDRON 10 2 
...SCENEDESMACEAE 
....ACTINASTRUM 
....CRUCIGFNIA 
....SCENEDESmUS 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX 
...PALMELLACFAE 
....SPHAEROCYSTIS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYOOMONAS 14 1 28 7 39 7 13 14 
...VOLVOCACEAE 
....PANDORINA 
..ZYGNEmATALES 
...DESMIDIACEAE 
....CLOSTERIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA� - 15 3 - -- - -- -
....MELOSIPA - 42 10 410# 78 64N 71 
....SKELETONEmA __ _ -- -
..PENNALFS 
...ACHNANTHACEAE 
....ACHNANTHES - 28 7 
....COCCONEIS 28 7 
....RHOICOSPHENIA 14 3 
...CYMRELLACEAE 
....CYMRELLA 5 1 28 2 28 7 
....EPITHEmIA 14 1 --
...DIATOMACEAE 
....DIATOmA� - 10 2 -
...EUNOTIACEAE 
....EUNOTIA 14 3 
...FRAGILARIACEAE 
....ASTERIONFLLA -- - -
....FRAGILARIA� 
....SYNFDRA� 

-
-

50 10 
-

84# 21 
-- -

--
26 5 

...GOmPHONEmATACEAE 

....GOmPHONEmA 15 3 28 2 14 3 -

...MERIDIONACEAE 

....MERIDION 15 3 - 28 7 

...NAVICULACEAF 

....CALONEIS 14 1 

....NAVICULA 10 2 70 4 14 3 

....PINNULARIA� - -- 14 1 -

...NITZSCHIACFAE 

....NITZSCHIA� - 5 1 - 14 3 39 7 -

...TABELLARIACEAE 

....TARFLLARIA 

.CHRYSORHYCEAF 

..CHRYSOMONADALES 

...CHROmULINACEAE 

....CHRYSOCOCCUS 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTFD: LESS THAN 1/2% 




 

 

 

 

 

 

 

 

52 STREAMS• TRIBUTARY TO LAKE SUPERIOR 

04043004 STURGEON PIvER NEAR CHASSELL. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF HIOLODICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF pHYTOPLANKToN 


�����
 
DATE DEC 6.78 MAR 20,79 APR 25,79 MAY 16,79 JUN 13,79 JUN 27,79
�����
 
TIME 1130 1130 1530 1115 1100 1230 


CELLS PER— CELLS PER CELLS PER... CELLS PER— CELLS PER— CELLS PER—
 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CPYPTomONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOmONAS 
...CRYPTOMONADACEAE 
....CRYPTOmONAS 

CYANOPHYTA (BLUE—GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACySTIS 51 12 84 5 
....GOMPHOSPHAERIA 
..HORmOGONALES 
...NOSTOCACEAE 
....ANARAENA 61�12 
....APHANIZOMENON 
...,OSCILLATORIACEAE 
....LYNGBYA 350# 89 
....0SCILLATORIA 43 11 1500# 85 
....SCHIZOTHRIX 150# 30 

EUGLENOPHYTA (EUGLENOIDS) 
oEUGLENOPHYCEAE 
6,EUGLENALES 
eo.EUGLENACEAE 
....EUGLENA 5�1 
....TPACHFLOMONAS 14�3 

NOTE: # — DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

— OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




53 STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


YEAR OCTOBER 1978 TO SEPTEMBER 1980
QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 18.79 AUG 15,79 SEP 12,79 NOV 7.79 MAR 4.80 

TIME 1200 1130 1430 0915 1145 


TOTAL CELLS/ML 3800 6000 4400 26 65 


DIVERSITY:� 1.4 0.4 0.7 1.0 1.3
DIVISION 

.CLASS 1.4 0.4 0.7 1.0 1.3 

..ORDER 2.3 0.7 0.9 1.0 1.8 

...FAMILY 2.9 1.1 1.7 1.0 2.3 

....GENUS 3.2 1.1 1.8 1.0 2.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA * 0 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM * 0 
...COELASTRACEAE 
....COELASTRUM 220 6 
...MICRACTINIACEAE 
....MICRACTINIUM 
...00CYSTACEAE 
....ANKISTRODESMUS 210 5 * 0 * 0 
....CHLORELLA 76 2 25# 38 
....CLOSTERIOPSIS 
....DICTYOSPHAERIUM 
....TETRAEDRON 
...SCENEDESMACEAE 
....ACTINASTRUM 
....CRUCIGENIA * 0 
....SCENEDESMUS 52 1 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX * 0 
...PALMELLACEAE 
....SPHAEROCYSTIS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 28 1 
...VOLVOCACEAE 
....PANDORINA 
..ZYGNEMATALES 
...DESMIDIACEAE 
....CLOSTERIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 28 1 * 0 * 0 10# 15 
....MFLOSIRA 860# 23 100 2 280 6 
....SKELETONEMA - a 0 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 13# 50 
....COCCONEIS a 0 -
....RHOICOSPHENIA 
...CYMBELLACEAE 
....CYMBELLA * 0 
....EPITHEMIA 
...DIATOMACEAE 
....DIATOMA 15# 23 
...FUNOTIACEAE 
....EUNOTIA 
...FRAGILARIACEAF 
....ASTERIONELLA 190 5 
....FRAGILARIA 560 15 52 1 140 3 
....SYNEDRA * 0 * 0 
...GOMPHONFmATACEAE 
....GOMPHONEMA 5 8 
...mFRIDIONACEAE 
....MERIDION 
...NAVICULACEAE 
....CALONEIS 
....NAVICULA * 0 a 0 30 1 5 8 
....PINNULARIA 
...NITZSCHIACEAE 
....NITZSCHIA 140 4 39 1 50 1 
...TABELLARIACEAE 
....TABELLARIA 110 3 * 0 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...CHROMULINACEAE 
....CHRYSOCOCCUS 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM. MAY NOT HAVF BEEN COUNTED: LESS THAN 1/2% 




 

    
    

 

 
 
  

 
 

54 STREAMS TPIHUTARY TO LAKE SUPERIOR 


04043004 STURGEON PIVER NEAR CHASSELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED ouANTITATIvE ANALYsFs OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 18,79 AUG 15,79 SEP 12,79 NOV 7,79 MAR 4,80 

TIMF 1200 1130 1430 0915 1145 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 
..CPYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHPOOmONAS 13# 50 
...CRYPTOmONADACFAE 
....CRYPTOMONAS * 0 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROoCOCCACEAE 
....ANACYSTIS 560 15 300 5 
....GOMPHOSPHAERIA 
..HORmOGONALES 
...NOSTOCACEAE 
....ANARAENA 240 6 440 7 9000 21 
....APHANIZOMENON 
...OSCILLATORIACEAE 
....LYNGRyA 
....OSCILLATORIA 640# 17 5000# 82 2800# 63 
....SCHUOTHRIX 

FUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...FUGLFNACEAE 
....FUGLENA 
....TRACHELOMONAS 5 

NOTE: # - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE REEN COUNTED; LESS THAN 1/2% 




 

 

 

55 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHyTOPLANKTON 

DATE 
TImF 

MAY 22,80 
1315 

JUN 25,80 
1030 

JUL 22,80 
1015 

AUG 19,80 
1000 

SEP 24.80 
1000 

TOTAL CELLS/ML 2000 730 810 13000 190 

DIVERSITY: DIVISION 1.6 1.4 1.1 0.1 0.6 
.CLASS 1.7 1.4 1.1 0.1 0.6 
..ORDER 2.4 2.5 1.4 0.3 1.0 
...FAMILY 3.0 2.7 1.6 0.4 1.0 
....GENUS 3.5 2.7 1.6 0.5 1.0 

CELLS PER- CELLS PER- CELLS. PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 13 2 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 
...COELASTRACEAE 
....COELASTRUM 
...mICRACTINIACEAE 
....mICRACTINIUM 170 9 
...00CYSTACEAE 
....ANKISTRODESmUS 130 6 13 2 
....CHLORELLA -
....CLOSTFRIOPSIS -
....DICTYOSPHAERIUM 230 11 51 6 
....TETRAEDRON -
...SCENEDESmACEAE 
....ACTINASTRuM 57 3 
....CRUCIGENIA 100 14 
....SCENEDESMUS 26 3 
..TFTRASPORALES 
...COCCOmYXACEAE 
....ELAKATOTHRIX 
...PALmELLACEAE 
....SPHAEROCYSTIS 100 14 0 
..VOLVOCALES 
...CHLAMYDOmONADACEAE 
....CHLAMYDoMONAS 13 2 . 0 
...VOLVOCACEAE 
....PANDORINA 230 11 210# 28 210# 25 
..ZYGNEmATALES 
...DESmIDIACEAE 
....CLOSTERIum 43 2 

CHRYSOPHYTA 
.RACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 140 7 13 2 * 0 13 7 
....MELOSIRA 64 9 * 0 
....SKELETONEMA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
....RHOICOSPHENIA 
...CYmBELLACEAE 
....CYmBELLA 
....EPITHEMIA 
...nIATOMACEAE 
....DIATOMA 
...EUNOTIACEAE 
....EUN0TIA 
...FRAGILARIACEAE 
....ASTERIONELLA 43 2 -
....FRAGILARIA 72 4 490# 60 0 
....SYNFDRA 160 8 -
...GompRoNFmATACEAE 
....GOmpHONEmA 
...mEPIDIONACEAE 
....mERIDION 
...NAVICULACEAE 
....CALONEIS 
....NAVICULA 14 1 39 5 13 7 
....PINNOLARIA 0 
...NITZSCHIACEAE 
....NITZSCHIA 72 4 39 5 * 0 
...TARELLARIACEAF 
....TABFLLARIA 
.CHRYSOPHYCEAE 
..CHRYSomONADALES 
...CHROmuLINACEAF 
....CHRYSOCOCCUS 86 4 

NOTE: # - DOMINANT ORGANISM; EQuAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




�
 
56 
 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 


PHYTOPLANKTON 


���

DATE� MAY 22,80�JUL 22,80 SEP 24.80
JUN 25,80 AUG 19,80
���

TIME� 1315�1030 1015 1000 1000 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 
 � �

....ANACYSTIS 430# 21 13�410 3��13�
150# 21�2 7 

....GOMPHOSPHAERIA 140�
7 

..HORMOGONALES 

...NOSTOCACEAE 

....ANABAENA 180 1��150# 80 

....APHANIZOMENON 12000# 94 

...05CILLATORIACEAE 

....LYNGBYA 

....OSCILLATORIA 

....SCHIZOTHRIX 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 

....TRACHELOMONAS 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

o - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 
           

 

STREAMS TRIBUTARY TO LAKE SUPERIOR 57 

04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DES. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

154 
182 
184 
146 
144 

73 
72 
73 
73 
73 

90 
78 
130 
156 
68 

155 
182 
160 
160 
164 

158 
155 
158 
160 
160 

143 
130 
118 
115 
107 

74 
72 
76 
73 
78 

139 
120 
120 
146 
148 

122 
120 
132 
130 
154 

157 
146 
146 
145 
150 

6 
7 
8 
9 
10 

142 
165 
166 
165 
152 

90 
87 
86 
84 
84 

111 
118 
118 
116 
112 

119 
107 
142 
134 
95 

164 
153 
150 
160 
182 

162 
162 
156 
150 
160 

102 
88 
86 
75 
74 

83 
82 
86 
84 
80 

150 
142 
134 

126 
132 
138 
139 
142 

144 
136 
140 
150 
152 

11 
12 
13 
14 
15 

146 
148 
148 
150 
154 

88 
114 
115 
114 
115 

108 
118 
128 
123 
118 

136 
80 
135 
140 
141 

214 
169 
160 
164 
191 

159 
160 
162 
160 
159 

72 
72 
75 
79 
80 

82 
86 
88 
98 
97 

---
120 

142 
130 
132 
131 
150 

147 
147 
146 
124 
124 

16 
17 
18 
19 
20 

154 
148 
148 
149 
150 

116 
117 
116 
117 
117 

116 
124 
130 
130 
124 

117 
138 
133 
118 
84 

146 
149 
246 
267 
156 

158 
163 
162 
171 
162 

76 
80 
81 
76 
72 

91 
91 
94 
98 
114 

92 
103 
118 
121 
98 

---
128 
122 

154 
150 
160 
136 
170 

124 
124 
122 
124 
89 

21 
22 
23 
24 
25 

108 
106 
108 
104 
98 

115 
118 
114 
112 
116 

123 
126 
102 
138 
144 

110 
151 
162 
158 
151 

154 
149 
148 
147 
160 

154 
159 
160 
156 
158 

74 
76 
73 
74 
72 

116 
106 
106 
120 
127 

100 
100 
102 
104 
102 

118 
120 
117 
113 
133 

140 
136 
156 
144 
148 

98 
90 
92 
86 
88 

26 
27 
28 
29 
30 
31 

97 
98 
96 
79 
78 
80 

110 135 
154 
144 
125 
---
120 

160 
152 
158 
230 
207 
171 

164 
155 
164 
155 
---

154 
154 
152 
150 
147 
142 

73 
69 
72 
74 
74 

---

144 
144 
146 
117 
124 
114 

118 
124 
130 
130 
139 
---

133 
132 
112 
114 
122 
120 

146 
152 
152 
164 
164 
143 

90 
84 
83 
--

MEAN 134 134 169 158 84 100 143 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 
ONCE-DAILY 

1979 TO SEPTEMBER 1980 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

15.0 
14.0 
14.0 
13.0 
13.0 

4.0 
4.0 
---
4.0 
4.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0.0.0 

11.0 
12.0 
12.5 
12.5 
16.0 

22.0 
21.0 
21.5 
21.0 
21.0 

23.0 
24.0 
23.0 
23.5 
23.0 

20.5 
20.0 
19.5 
19.5 
19.5 

6 
7 
8 
9 
10 

13.0 
13.0 
13.0 
13.0 
12.0 

4.0 
4.0 
4.0 
3.0 
3.0 

1.5 
2.0 
.5 
.5 
.5 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
1.5 
1.0 
1.5 

13.5 
11.5 
10.5 
11.0 
12.0 

22.0 
22.5 
22.0 
---

23.0 
23.5 
24.0 
23.5 
23.5 

19.5 
20.n 
21.0 
20.5 
20.0 

11 
12 
13 
14 
15 

11.0 
10.0 
9.0 
8.0 
9.0 

3.0 
4.0 
4.0 
4.0 
3.0 

.0 

.0 

.5 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2.0 
2.0 
2.0 
3.0 
5.0 

12.0 
13.5 
13.5 
14.0 
13.5 

---
17.0 

23.0 
22.5 
22.0 
23.0 
23.0 

19.0 
18.5 
18.0 
17.0 
16.5 

16 
17 
18 
19 
20 

9.0 
9.0 
9.0 
9.0 
9.0 

3.0 
4.0 
4.0 
4.0 
4.0 

.0 
1.0 
.0 
1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.5 
6.0 
6.0 
5.5 
6.0 

14.0 
15.0 
16.0 
17.0 
17.0 

18.5 
18.0 
19.0 
19.5 
19.0 

---
23.0 
23.5 

22.0 
21.5 
22.0 
21.5 
21.0 

15.0 
14.5 
14.0 
14.0 
13.5 

21 
22 
23 
24 
25 

8.0 
8.0 
7.0 
7.0 
6.0 

4.0 
4.0 
3.0 
3.0 
3.0 

.0 

.5 
1.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

6.0 
6.5 
6.0 
5.5 
---

17.5 
19.5 
22.0 
23.0 
19.5 

19.0 
19.0 
21.0 
23.0 
25.5 

23.0 
23.0 
23.0 
24.0 
23.0 

21.0 
21.5 
21.0 
21.0 
21.5 

13.0 
12.5 
13.0 
12.5 
11.5 

26 
27 
28 
29 
30 
31 

6.0 
6.0 
6.0 
5.0 
5.0 
5.0 

3.0 .0 
1.0 
.0 
.0 
.0 
2.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

6.5 
7.0 
7.5 
9.0 
11.0 
---

18.5 
18.0 
18.5 
19.5 
19.0 
19.0 

23.5 
23.0 
21.5 
21.0 
21.5 
---

23.5 
22.5 
23.0 
23.5 
23.0 
22.5 

22.0 
21.5 
21.0 
21.0 
22.0 
21.0 

11.5 
11.0 
12.5 

MEAN 9.5 .0 .0 .0 15.5 22.5 



 

   
      

           

58 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MI 


LOCATION.--Lat 47°13'43", long 88°23'07", in SE' SE' sec.20, T.56 N., R.32 W., Houghton County, Hydrologic Unit 04020103, on right bank 

20 ft (6 m) upstream from bridge on county highway, 2.0 mi (3.2 km) northeast of Lake Linden, and 3.0 mi (4.8 km) upstream from mouth. 


DRAINAGE AREA.--28.0 mil (72.5 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 621.7 ft (189.49 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. From April 1973 to December 1977, flow in­
cludes about 0.1 ft./s (0.003 m°/s) mine pumpage. Small diversions for sprinkler irrigation. 


AVERAGE DISCHARGE.--14 years, 44.5 ft3/s (1.260 m./s), 21.58 in/yr (548 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,590 ft./s (45.0 m3/s) May 10, 1979, gage height, 10.72 ft (3.267 m); minimum daily, 

6.8 ft3/s (0.19 m./s) Oct. 3, 1976; minimum gage height, 3.85 ft (1.173 m) June 23, 1977. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 380 ft./s (10.8 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Apr. 8 0300 552 15.6 7.26 2.213 Apr. 20 0100 *760 21.5 *8.24 2.512 


Minimum discharge, 11.0 ft3/s (0.31 m./s) Aug. 4, 6, 7, 8, gage height, 3.91 ft (1.192 m). 


DISCHARGE• IN CURIO FEET PFR SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT DEC FEB��APR��JUN�AUG
NOV�JAN MAR MAY JUL SEP 


1 15 148 42 24 20 20 56 86 75 23 12 15 

2 17 117 39 24 20 21 72 69 226 19 12 21 

3 18 87 37 23 20 21 85 59 104 16 12 19 

4 17 71 35 22 20 19 79 50 53 15 12 18 

5 16 60 40 22 20 18 121 42 39 17 12 16 


6 15 52 53 22 20 18 182 39 31 16 12 14 

7 15 46 45 24 20 18 362 39 27 15 11 14 

8 15 45 40 23 20 18 480 38 28 15 12 16 

9 15 42 35 23 20 18 265 43 27 14 13 24 

10 18 39 32 26 20 18 180 39 23 14 12 23 


11 19 38 31 25 20 18 132 53 21 13 12 21 

12 24 37 31 27 20 18 101 41 20 13 12 22 

13 36 36 30 29 20 18 82 34 21 13 20 37 

14 28 34 28 28 20 18 71 31 20 21 19 51 

15 24 35 27 28 20 17 73 29 21 20 15 41 


16 21 35 28 30 20 18 75 27 20 16 14 19 

17 19 60 27 31 20 20 138 25 18 16 13 17 

18 18 64 26 28 21 21 327 25 18 16 13 23 

19 46 60 26 26 21 22 506 24 17 17 17 30 

20 59 75 26 25 20 26 551 24 16 16 21 48 


21 38 59 26 26 19 26 495 22 16 16 30 51 

22 116 47 26 25 19 31 501 20 16 15 23 44 

23 262 43 26 24 20 23 402 19 16 14 18 30 

24 146 42 27 23 19 22 203 19 15 13 16 25 

25 92 37 27 22 19 22 169 18 15 14 17 32 


26 71 58 26 21 19 22 181 16 14 14 15 60 

27 68 97 25 21 20 25 183 16 14 15 14 40 

28 111 66 24 21 20 25 148 16 18 13 13 28 

29 114 54 24 21 20 29 128 18 28 13 13 23 

30 108 46 25 21 --- 36 111 23 28 13 15 21 

31 109 --- 24 21 44 --- 77 --- 13 15 ---


TOTAL 1690 1730 958 756 577 690 6459 1081 1005 478 465 843 

MEAN 54.5 57.7 30.9 24.4 19.9 22.3 215 34.9 33.5 15.4 15.0 28.1 

MAX 262 148 53 31 21 44 551 86 226 23 30 60 

MIN 15 34 24 21 19 17 56 16 14 13 11 14 

CFSM 1.95 2.06 1.10 .87 .71 .80 7.68 1.25 1.20 .55 .54 1.00 

IN. 2.25 2.30 1.27 1.00 .77 .92 8.58 1.44 1.34 .64 .62 1.12 


CAL YR 1979�TOTAL 25139 MAX 1120 CFSM 2.46 IN 33.40
MEAN 68.9�MIN 14 

WTR YR 1980�TOTAL 16732 MAX MIN�CFSM 1.63
MEAN 45.7�551 11 IN 22.23 




 
59
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1971 to current year. 


INSTRUMENTATION.--Temperature recorder since Oct. 1, 1971. 


REMARKS.--Temperature recorder malfunctioned July 23, 24, Aug. 4 to Sept. 16 (apparent maximum for period, 21.0°C Aug.6, 7, from 

fragmentary record). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.5°C July 30, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 23.0°C July 15; minimum, 0.0°C on many days during winter period. 


TEMPERATURE• WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


MIN MIN MIN MIN MIN
DAY MAX	�MAX�MAX�MAX��MAX�MAX MIN 


OCTOBER NOVEMBER DECEMBER�JANUARY FEBRUARY MARCH 


.0 .0 .0
1 12.0 11.0 7.0 6.0 1.0 1.0 2.0 2.0 .0 

2 12.5 11.0 6.0 4.5 1.0 1.0 2.0 .5 .0 .0 .0 .0 

3 12.0 11.0 4.5 4.0 1.0 1.0 .5 .0 .0 .0 .0 .0 


.0 .0 .0
4 11.0 10.0 4.5 4.0 1.5 1.0 .0 .0 .0 

.0 .0 .0 tO .0
5 10.0 8.5 5.0 4.5 2.5 1.5 .0 

.0 .0 .0
6 9.5 9.0 4.5 3.5 2.0 2.0 .0 .0 .0 

7 9.0 8.0 4.0 3.5 2.0 1.5 .0 .0 .0 .0 .0 .0 

8 8.0 8.0 3.5 2.0 1.5 1.0 .0 .0 .0 .0 .0 .0 

9 8.0 7.0 2.0 1.5 1.0 1.0 .5 .5 .0 .0 .0 .0 


.0 .0 .0
10 7.5 6.0 2.0 1.5 2.0 1.0 .5 .5 .0 


11 7.0 6.0 1.5 1.0 2.0 1.5 .5 .5 .0 .0 .0 .0 

12 6.5 5.0 2.5 1.0 1.5 1.0 .5 .5 .0 .0 .0 .0 


.0 .0 .0 .0 .0
13 5.5 4.5 2.0 1.5 1.0 1.0 .5 

14 5.5 4.5 2.0 1.5 1.0 1.0 .0 .0 .0 .0 .0 .0 


.0 .0 


.0 .0 

15 7.0 5.5 3.0 2.0 1.0 1.0 .0 .0 .0 .0 


16 7.5 5.5 3.0 1.5 1.0 1.0 .0 .0 .0 .0 

.5
17 7.5 6.0 3.5 2.5 1.0 1.0 .0 .0 .0 .0 1.0 


.0 .0 .0 1.0 .5
18 7.0 4.5 3.0 2.5 1.0 1.0 .0 

19 8.0 6.5 3.5 3.0 1.0 1.0 .0 .0 .0 .0 2.5 .5 

20 9.5 8.0 4.0 3.5 1.0 1.0 .0 .0 .0 .0 2.5 1.5 


21 9.5 8.5 3.5 3.0 1.5 1.0 .0 .0 .0 .0 2.0 .5 

22 8.5 6.5 3.5 3.0 2.5 1.5 .0 .0 .5 .0 2.0 .5 

23 6.5 3.0 3.5 3.0 3.0 2.5 .0 .0 .5 .5 2.5 1.0 

24 3.5 2.5 3.5 2.5 3.0 2.5 .0 .0 .5 .0 2.0 1.0 

25 3.5 3.5 2.5 1.5 2.5 2.0 .0 .0 .0 .0 4.0 1.0 


.0 .0 .0 .0 3.5 .526 4.5 3.5 2.5 2.5 1.5 1.5 

27 4.5 4.5 2.5 1.5 2.0 1.0 .0 .0 .0 .0 3.0 1.0 


4.5 1.0
28 5.0 4.5 1.5 1.5 2.0 1.5 .0 .0 .0 .0 

.0 .0 .0 .0 4.5 1.5
29 5.5 4.5 1.5 1.0 1.5 1.0 


30 5.5 4.5 1.0 1.0 1.5 1.0 .0 .0 	 4.0 1.0 

31 7.0 5.5 --- 2.0 1.5 .0 .0 	 3.5 1.0 


MONTH 12.5 2.5 7.0 1.0 3.0 1.0 2.0 .0 .5 .0 4.5 .0 




 60 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043050 TRAP ROCK RIVER NEAR LAKE LINDEN. MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX�MAX MIN MAX��MAX�MAX��
MIN MIN MIN MIN 


APRIL MAY JUNE�JULY AUGUST�SEPTEMBER 


1 3.5 1.5 13.5 9.5 14.5 12.0 19.0 14.5 21.0 

2 3.0 .5 14.0 10.0 13.5 11.5 19.0 14.0 21.0 

3 2.0 .5 14.5 11.0 15.5 12.0 21.0 15.0 20.5

4 4.0 1.0 15.0 11.0 16.0 12.5 20.0 17.0 ---

5 3.0 1.0 15.0 12.5 14.5 13.0 18.5 16.0 


6 1.0 .5 12.5 10.0 16.5 12.0 19.5 14.5 

7 
 1.5 .5 9.0 8.0 15.5 11.5 20.0 16.0 

8 .5 .5 9.0 7.5 14.0 9.5 20.5 16.0 

9 .5 .5 10.5 7.5 15.5 11.5 21.5 16.5 

10 1.5 .5 9.5 9.0 15.0 10.5 21.0 18.0 


11 2.5 1.5 11.5 8.0 16.5 10.5 21.0 17.5 

12 3.0 1.5 13.0 9.0 17.0 12.0 20.0 16.5 

13 2.5 1.5 12.0 9.5 19.5 14.5 20.5 16.5 

14 3.5 1.5 13.5 9.5 18.0 14.0 21.0 17.5 

15 5.0 2.5 15.0 10.0 16.5 12.0 23.0 18.0 


16 5.0 1.5 15.5 10.0 17.5 11.5 22.0 18.5 --- ---

17 5.5 2.5 15.5 11.0 17.0 13.0 21.5 16.5 13.0 10.0 

18 5.0 1.5 16.0 11.0 16.0 13.0 20.5 17.0 11.5 10.5 

19 4.5 1.5 16.5 11.0 17.5 12.5 20.5 16.0 11.0 10.0
20 6.0 1.0 17.5 11.0 18.5 13.0 21.0 17.5 12.0 10.5 


21 7.5 2.0 18.5 13.5 17.5 14.5 21.0 17.5 11.5 11.0

22 8.0 3.5 19.0 14.5 19.5 14.0 20.5 17.5 13.0 11.0

23 
 7.0 3.0 19.0 14.0 21.0 15.0 20.5 --- 12.0 10.5

24 3.0 2.0 19.0 14.0 21.5 16.5 21.5 11.0 10.0

25 5.5 3.0 18.0 14.0 22.5 18.0 21.0 17.5 10.5 9.5 


26 
 6.5 5.0 16.0 12.0 21.5 17.5 19.5 15.0 10.5 9.0

27 8.0 5.0 17.0 12.0 17.5 14.5 19.5 14.5 10.5 9.0

28 
 8.0 5.5 17.5 13.0 15.5 13.0 19.5 16.0 10.5 8.0

29 9.5 7.0 16.0 13.5 15.5 13.5 21.0 16.5 13.0 9.5

30 12.5 9.0 16.0 14.0 16.5 12.5 19.5 16.0 13.0 11.5

31 --- --- 15.0 13.0 --- --- 20.5 16.0 --- ---


MONTH 12.5 .5 19.0 7.5 22.5 9.5 23.0 14.0 21.0 13.0 8.0 




 

 

 

 

   
   

61 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04044400 CARP RIVER NEAR NEGAUNEE, MI 


LOCATION.--Lat 46.31'29", long 87°34'25", in SE' sec.29, T.48 N., R.26 W., Marquette County, Hydrologic Unit 04020105, on right bank 

30 ft (9 m) downstream from bridge on U.S. Highway 41, and 2.0 mi (3.2 km) northeast of Negaunee. 


DRAINAGE AREA.--51.4 mi. (133.1 km2). 


PERIOD OF RECORD.--July 1961 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 1,319.90 ft (402.306 m) Michigan Department of Highway and Transportation datum. Prior 

to Aug. 24, 1961, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Flow regulated by Deer Lake storage reservoir (capacity, 

22,500 acre-ft or 27.7 hm.) 5 mi (8 km) upstream. The city of Ishpeming diverted an average of 2.2 ft3/s (0.062 m3/s) into basin 

as waste effluent (station 04058200). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--19 years, 61.2 ft./s (1.733 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 351 ft3/s (9.94 m3/s) June 27, 28, 1968, gage height, 4.68 ft (1.426 m); maximum 

gage height, 5.24 ft (1.597 m) Mar. 2, 1972, backwater from ice; minimum discharge, 3.7 ft3/s (0.10 m./s) July 29, 1965; minimum 

gage height, 1.94 ft (0.591 m) Aug. 1, 1962; minimum daily discharge, 3.9 ft3/s (0.11 m3/s) July 29, 30, 1965. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 201 ft3/s (5.69 m3/s) Oct. 23, gage height, 3.92 ft (1.195 m); maximum gage height, 4.24 

ft (1.292 m) Jan. 10, backwater from ice; minimum, 16 ft3/s (0.45 m3/s) July 30, Aug. 2, 4, gage height, 2.33 ft (0.710 m). 


DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 57 99 58 86 80 78 84 50 50 34 21 21 
2 58 90 57 86 80 78 88 46 46 33 20 22 
3 58 74 57 85 80 75 83 43 39 32 20 22 
4 58 68 56 85 79 73 58 41 35 32 20 22 
5 58 66 56 85 80 73 68 39 34 34 64 20 

6 57 69 55 84 81 73 76 37 35 33 43 20 
7 57 65 56 85 78 72 95 38 52 36 26 19 
8 58 63 56 85 78 72 114 38 68 35 23 19 
9 59 61 56 85 78 72 121 38 46 32 22 24 

10 60 60 54 85 78 72 106 37 39 24 22 22 

11 59 60 54 85 78 64 82 39 36 21 25 20 
12 60 59 54 57 77 72 68 36 35 21 25 22 
13 67 57 53 88 77 72 60 35 35 21 22 32 
14 67 57 54 90 78 71 57 35 53 25 22 62 
15 65 57 54 90 77 74 55 34 44 26 22 52 

16 66 57 54 91 79 71 53 33 37 23 20 33 
17 68 57 56 92 79 73 61 34 35 22 20 27 
14 62 58 56 89 78 72 91 34 34 22 21 28 
19 58 6n 68 87 76 73 117 33 33 25 21 29 
20 55 67 34 86 76 76 136 33 32 31 21 29 

21 57 63 87 86 76 75 116 32 32 32 20 59 
22 111 63 88 85 76 73 105 32 32 25 20 71 
23 192 62 88 86 75 73 94 32 32 23 19 43 
24 139 62 89 84 75 73 69 32 32 22 20 33 
25 91 59 90 84 76 72 64 31 32 26 25 37 

26 75 59 88 83 76 72 80 31 31 25 23 58 
?7 74 59 88 81 76 74 76 31 32 22 21 49 
28 93 59 87 82 76 73 61 31 33 21 20 36 
29 91 59 86 82 48 75 57 31 36 21 20 30 
30 84 58 86 80 --- 78 57 34 35 20 20 28 
31 84 --- 36 80 81 ___ 57 _-_ 21 20 ---

TOTAL 2296 1907 2111 2619 2221 2275 2452 1127 1145 820 728 989 
MEAN 74.1 63.6 68.1 A4.5 76.6 73.4 81.7 36.4 38.2 26.5 23.5 33.0 
MAX 19? 99 90 92 81 81 136 57 69 36 64 71 
4/N 55 57 53 57 48 44 53 31 31 20 19 19 

C•AI YP 1979 TOTAL 30485 MEAN 83.5 MAX 258 'IN 37 
WTR YP 1980 TOTAL 2(i695 MEAN 56.5 MAX 19? MIN 19 

http:1,319.90


 

 

         

 

62 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04044563 BIG CREEK NEAR HARVEY, MI 


LOCATION.--Lat 46°26'04", long 87°19'04", in SE14 SW4 sec.28, T.47 N., R.24 W., Marquette County, Hydrologic Unit 04020201, on left bank 

5 ft (2 m) upstream from culverts on county highway, 5.0 mi (8.0 km) southeast of Harvey. 


DRAINAGE AREA.--17.0 mi. (44.0 km.). 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1964-70. June 1979 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 670 ft (204 m) from topographic map (nearest 10 ft). Oct. 25, 1963 to June 23, 1970, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those above 50 ft3/s (1.42 m2/s) and those for period of no gage-height record, Aug. 12, 1979 to Sept. 25, 

1979, which are fair. Water quality data for 1980 water year published under "Analyses of samples collected at miscellaneous sites." 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 170 ft2/s (4.81 m2/s) June 17, 1979, gage height, 4.79 ft (1.460 m), from rating curve 

extended above 41 ft2/s (1.16 m2/s); minimum observed, 23 ft3/s (0.65 m2/s) Sept. 8, 1966, discharge measurement. 


EXTREMES FOR CURRENT PERIOD.--June to Septmeber 1979: Maximum discharge during period, 170 ft3/s (4.81 m2/s) June 17, gage height, 4.79 

ft (1.460 m), from rating curve extended above 41 ft3/s (1.16 m2/s); minimum recorded, 27 ft3/s (0.76 m2/s) July 3, 4, 5, 6, 7, 9, 

gage height, 2.40 ft (0.732 m) but may have been less during period of no gage-height record Aug. 12 to Sept. 25. 


Water year 1980: Maximum discharge, 130 ft2/s (3.68 m2/s) Apr. 9, gage height, 4.18 ft (1.274 m), from rating curve extended above 

41 ft3/s (1.16 m2/s); minimum recorded, 25 ft3/s (0.71 m2/s) Dec. 16, gage height, 2.34 ft (0.713 m) but may have been less during 

periods of no gage-height record Jan. 2-23, Feb. 6 to Mar. 4, May 11-19. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

30 28 30 281 
30 28 29 28 

3 30 28 29 28 
4 

2 

30 27 34 28 
5 30 28 31 29 

6 30 28 29 29 
7 30 27 28 29 
8 30 28 28 29 
9 31 28 28 29 
10 40 28 28 29 

33 28 28 30 
12 31 
11 


29 28 30 
30 31 28 2913 

30 38 28 29 

15 32 28 28 
14 


29 

16 35 28 28 29 
17 75 a 28 29 
IR 32 28 28 29 
19 30 29 28 29 

31 28 28 2920 


34 28 28 29 
22 
21 


31 28 28 29 
23 29 28 28 29 
24 29 29 28 29 
25 29 41 28 29 

26 29 31 28 29 
27 30 38 28 29 
28 28 30 28 29 

28 29 28 2929 

28 51 29 2930 


--- 39 29 ---31 


965 945 884 868 
MEAN 32.2 30.5 28.5 28.9 
MAX 75 51 34 30 
MIN 

TOTAL 

- - 28 27 28 28 
CFSM 1.89 1.79 1.68 1.70 
IN. 2.11 2.07 1.93 1.90 



 

    

 

STREAMS TRIBUTARY TO LAKE SUPERIOR 63 


04044563 BIG CREEK NEAR HARVEY, MI-CONTINUED 


DISCHARGE, IN CUHIC FEET PFP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 29 41 31 30 28 30 36 32 30 30 28 31 
2 29 32 30 30 28 30 37 31 32 29 27 31 
3 29 31 31 30 28 30 35 31 29 28 27 30 
4 29 31 31 30 28 30 35 31 29 28 28 29 
5 29 31 31 30 28 30 40 30 29 29 33 28 

8 29 33 31 30 28 30 41 30 30 28 28 28 
7 32 31 31 30 28 30 51 31 29 29 28 28 
8 30 31 30 30 29 30 70 31 30 28 28 28 
9 32 31 30 30 29 30 82 31 29 28 27 30 

10 30 31 31 30 29 31 42 31 29 28 27 28 

11 30 30 31 30 29 30 37 31 28 28 28 28 
12 31 30 30 30 29 30 35 31 28 28 28 29 
13 38 30 30 30 29 30 34 30 28 28 28 52 
14 32 31 29 30 29 30 34 30 32 31 28 48 
15 30 31 29 30 29 30 34 30 30 29 30 30 

16 30 31 28 30 29 31 33 30 29 28 28 30 
17 30 31 27 30 ?9 32 35 30 9 28 28 29 
18 30 31 29 30 29 31 38 30 28 28 28 31 
19 30 32 29 30 29 32 39 29 29 28 28 29 
20 30 32 29 30 29 34 36 29 29 33 28 30 

21 33 33 29 30 29 33 34 29 28 29 28 60 
22 61 41 30 30 29 32 34 29 28 29 27 32 
23 70 34 31 30 30 32 33 28 28 28 27 30 
24 45 3? 32 29 30 32 34 28 28 28 31 31 
25 34 31 31 28 30 32 37 28 28 31 31 34 

26 32 50 31 28 30 32 39 28 28 28 28 36 
27 37 40 30 28 30 32 34 28 28 28 28 30 
28 40 33 30 28 30 32 33 28 29 28 28 29 
29 34 32 30 28 30 33 34 28 30 28 28 29 
JO 32 31 29 28 --- 35 33 29 29 28 28 28 
31 3? --- 29 2P 35 --- 36 --- 28 28 ---

TOTAL 1059 989 930 915 841 971 1169 928 870 887 875 966 
MEAN 34.2 33.0 30.0 79.5 ?9.0 31.3 39.0 29.9 29.0 28.6 28.2 32.2 
MAX 70 50 32 30 30 35 82 36 32 33 33 60 
MIN ?9 30 27 28 28 30 33 28 28 28 27 28 
CE9m 2.01 1.94 1.77 1.74 1.71 1.84 2.29 1.76 1.71 1.68 1.66 1.89 
IN. 2.32 2.16 2.03 2.00 1.84 2.12 2.56 2.03 1.90 1.94 1.91 2.11 

470 YP 1980 TOTAL 11400 MEAN 31.1 MAX 8? mTm 27 CF5m 1.83 IN ?4.94 



 

  

         

64 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04044573 CEDAR CREEK NEAR HARVEY, MI 


LOCATION.--Lat 46°27'20", long 87°21'42", in NW4 SW4 sec.19, T.47 N., R.24 W., Marquette County, Hydrologic Unit 04020201, on right bank 

60 ft (18 m) upstream from man-made rock dam, 0.3 mi (0.5 km) upstream from county highway and 2.5 mi (4.0 km) south of Harvey. 


DRAINAGE AREA.--9.04 mi. (23.41 km2). 


PERIOD OF RECORD.--June 1979 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 720 ft (219 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those above 20 ft3/s (0.57 m3/s), which are fair. Water quality data for 1980 water year published under 

"Analyses for samples collected at miscellaneous sites." 


EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 10.2 ft3/s (0.29 m3/s) was measured July 21, 1964, at site 0.3 mi (0.5 km) downstream, 

drainage area, 9.17 mil (23.75 km2). 


EXTREMES FOR CURRENT PERIOD.--June to September 1979: Maximum discharge during period, 34 ft3/s (0.96 m3/s) July 30, gage height, 1.27 ft 

(0.387 m); minimum, 12 ft3/s (0.34 m3/s) on many days. 


Water year 1980: Maximum discharge, 32 ft3/s (0.91 m3/s) Sept. 13, gage height, 1.25 ft (0.381 ft); minimum, 11 ft3/s (0.31 m3/s) 

on many days. 


DISCHARGE, IN CURIC FEET PEP SECONO, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 12 12 14 13 
2 12 12 14 13 
3 12 12 14 13 
4 12 12 16 12 
9 12 12 14 12 

6 12 12 13 13 
7 12 12 13 12 
6 12 12 13 12 
9 12 12 13 12 

10 16 12 13 12 

11 13 12 13 14 
12 12 12 13 12 
13 12 14 13 12 
14 12 14 13 12 
15 13 13 13 12 

16 15 12 13 12 
17 18 12 13 12 
18 14 12 13 12 
19 12 12 12 12 
20 12 12 12 12 

?I 12 12 12 12 
2? 12 13 12 12 
23 12 13 13 12 
24 12 14 13 12 
25 12 16 13 12 

26 12 14 13 12 
?7 12 15 12 12 
28 12 14 12 12 
29 12 13 13 12 
30 12 19 12 12 
31 --- 15 14 ---

TOTAL 377 403 404 366 
MEAN 12.6 13.0 13.0 12.2 
MAX 18 19 16 14 
MIN 12 12 12 12 
CFSM 1.39 1.44 1.44 1.35 
IN. 1.55 1.66 1.66 1.51 

http:AREA.--9.04


 

 

     

  
  
  
  
  

  
  
  
  
  

  
  
  
  

   

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
 

  
  
  
  
  
  

     

STREAMS TRIBUTARY TO LAKE SUPERIOR 65 


04044573 CEDAR CREEK NEAR HARVEY, MI--CONTINUED 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 12 14 14 14 12 12 12 12 13 14 11 12 

2 12 13 14 14 12 12 12 12 13 13 11 12 

3 12 13 14 13 12 12 12 12 13 13 11 12 

4 12 14 14 12 12 12 12 12 13 13 11 12 

5 1? 14 13 12 1? 12 12 12 13 14 11 12 


6 12 14 14 12 12 12 13 13 13 13 11 12 

7 13 14 13 12 12 12 13 13 13 13 11 11 

8 13 14 13 12 12 12 20 13 13 13 11 11 

9 13 14 13 12 12 12 20 13 13 12 11 12 

10 13 14 13 12 12 12 16 13 13 12 11 12 


11 13 14 14 11 12 12 14 13 12 13 11 12 

12 14 14 13 11 11 12 14 13 12 13 11 12 

13 15 14 13 11 11 12 14 13 14 13 11 18 

14 13 14 12 11 12 12 14 13 14 14 11 15 

1., 13 14 13 11 12 11 14 13 13 13 12 12 


16 13 14 13 12 12 12 14 13 13 13 11 12 

17 13 14 12 12 12 11 14 13 13 13 11 12 

18 13 14 12 12 12 11 14 13 13 13 11 12 

19 13 14 12 12 12 11 14 13 13 12 11 12 

20 13 13 12 12 12 11 13 13 13 14 11 12 


21 12 14 12 12 12 11 13 13 13 13 11 18 
22 16 14 12 12 1? 11 13 13 13 12 11 13 
23 17 14 13 12 12 11 13 13 13 12 11 12 
24 14 13 13 12 12 11 14 13 13 12 12 13 
25 13 14 13 12 11 12 14 13 13 13 12 14 

26 13 16 13 12 12 11 14 13 12 12 11 14 

7 7 14 14 13 12 12 12 13 13 13 12 11 13
,

28 13 14 13 12 12 12 13 12 13 12 11 13 

29 13 14 13 12 12 12 13 13 14 12 12 13 

30 13 14 13 1? --- 11 13 13 13 11 12 13 

31 13 --- 13 12 11 --- 15 --- 11 12 ---


TOTAL 408 420 402 372 345 360 414 399 390 393 347 383 

MEAN 13.2 14.0 13.0 12.0 11.9 11.6 13.8 12.9 13.0 12.7 11.2 12.8 

MAX 
 17 18 14 14 12 12 20 15 14 14 12 18 

MIN 12 13 12 11 11 11 12 12 12 11 11 11 

CFSM 
 1.46 1.55 1.44 1.33 1.32 1.28 1.53 1.43 1.44 1.41 1.24 1.42 

IN. 1.68 1.73 1.65 1.53 1.4e 1.48 1.70 1.64 1.60 1.62 1.43 1.58 


WTN YP 1980 TOTAL 4633 MEAN 12.7 MAX 20 PIN 11 CFSM 1.41 IN 19.06 




 

 

         

66 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04044583 CHERRY CREEK NEAR HARVEY, MI 


LOCATION.--Lat 46°27'57" (corrected), long 87°21'53", in NE; SE' sec.13, T.47 N., R.25 W., Marquette County, Hydrologic Unit 04020201, 

on left bank 0.5 mi (0.8 km) upstream from County Highway 551, 2.0 mi (3.2 km) south of Harvey. 


DRAINAGE AREA.--4.53 m12 (11.73 km.). 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1971-79. October 1965 to September 1970, June 1979 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 670 ft (204 m) from topographic map (nearest 10 ft). Oct. 7, 1970 to May 23, 1979, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those for period of no gage-height record July 21, 1980 to Sept. 11, 1980, which are fair. Water quality 

data for 1980 water year published under "Analyses of samples collected at miscellaneous sites." 


AVERAGE DISCHARGE.--6 years, (water years 1966-70, 1980), 18.9 ft3/s (0.535 m./s), 56.66 in/yr (1,439 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 37 ft./s (1.04 m3/s) May 30, 1970; maximum gage height, 4.28 ft (1.305 m) Dec. 4, 1980, 

backwater from debris; minimum discharge, 16 ft./s (0.45 m./s) Jan. 25, 1967; minimum gage height, 2.24 ft (0.683 m) July 28, 1970 

(stop logs removed). 


EXTREMES FOR CURRENT PERIOD.--June to September 1979: Maximum discharge during period, 30 ft./s (0.85 m3/s) June 16, gage height, 3.91 ft 

(1.192 m); minimum, 19 ft./s (0.54 m3/s) on many days; minimum gage height, 3.23 ft (0.985 m) Aug. 21. 


Water year 1980: Maximum discharge, 31 ft./s (0.88 m3/s) Sept. 13; ,daximum gage height, 4.28 ft (1.305 m) Dec. 4, backwater from 

debris; minimum discharge, 19 ft./s (0.54 m3/s) on many days; minimum gage height, 3.22 ft (0.981 m) July 12, 19. 


OISCHARGE. IN CUBIC FFET PER sFcoNn. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 19 19 19 20 
2 19 19 19 19 

19 19 19 19 
4 19 19 20 19 
5 19 19 20 20 

3 

6 19 19 19 20 
7 19 19 20 20 
8 19 19 19 19 
9 19 19 19 19 

11) 20 19 19 20 

11 19 19 19 20 
12 19 19 19 20 
13 19 20 20 20 
14 19 20 19 20 
15 19 19 19 19 

18 20 19 19 19 
17 21 19 20 19 
18 19 19 19 20 
19 19 19 20 20 
20 19 19 19 20 

21 19 19 19 20 
22 19 19 19 20 
23 19 19 20 20 
24 19 20 20 20 
25 19 '21 19 20 

26 19 20 19 20 
27 19 20 19 20 
28 19 20 19 20 
29 19 19 20 20 
30 19 22 19 20 
31 --- 20 20 ---

TOTAL 574 601 599 592 
MEAN 19.1 19.4 19.3 19.7 
MAX 21 22 20 20 
MIN 19 19 19 19 
CFSM 4.22 4.28 4.26 4.35 
IN. 4.71 4.93 4.92 4.86 

http:AREA.--4.53


 

 

     

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

   

STREAMS TRIBUTARY TO LAKE SUPERIOR 67 


04044583 CHERRY CREEK NEAR HARVEY, MI-CONTINUED 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 20 21 20 20 20 20 20 20 20 20 19 2n 

2 20 21 20 20 20 20 20 20 20 20 19 20 

3 20 21 20 20 20 20 20 20 20 20 19 20 

4 20 21 20 20 20 ?0 20 20 20 19 19 20 

5 20 21 20 20 20 20 21 20 20 20 19 20 


6 20 21 20 20 ?0 20 21 20 20 20 19 20 

7 20 21 20 20 20 20 21 20 20 20 19 20 

8 20 21 20 20 20 20 22 20 20 19 19 20 

9 20 21 20 20 20 20 23 20 20 19 19 20 

10 21 21 20 20 20 20 21 20 20 19 19 20 


11 21 21 20 20 19 20 21 20 20 19 19 20 

12 21 21 20 20 19 20 20 20 20 19 19 20 

13 ?1 21 20 20 20 20 20 20 20 19 19 22 

14 21 21 20 20 19 20 20 20 20 20 19 21 

15 21 21 20 20 19 20 20 20 20 19 19 20 


16 21 21 20 20 20 20 20 20 20 19 19 20 

17 21 21 20 20 20 20 20 20 20 19 19 19 

16 21 21 20 20 20 20 20 20 20 19 19 20 

19 21 21 20 20 20 20 20 20 20 19 19 20 

20 21 21 20 20 20 20 20 20 20 20 19 20 


21 22 21 20 20 20 ?0 20 20 20 20 19 21 

22 24 21 20 20 20 20 20 20 20 20 19 20 

23 23 21 20 20 20 ?0 20 20 20 20 19 20 

24 22 21 20 20 20 20 21 20 20 20 20 20 

25 21 21 20 20 20 ?0 21 20 20 20 20 20 


26 21 22 20 20 20 20 21 20 20 20 20 20 

27 ?1 21 20 20 20 20 21 20 20 20 20 20 

28 21 21 20 20 20 20 20 20 20 20 20 20 

29 21 20 20 20 20 20 20 20 20 19 20 20 

30 21 20 20 20 --- 20 20 20 20 19 20 20 

31 21 --- 20 20 20 --- 21 --- 19 20 ---


TOTAL 649 629 620 620 676 620 614 621 600 605 597 603 

MEAN 20.9 21.0 20.0 20.0 19.9 20.0 20.5 20.0 20.0 19.5 19.3 20.1 

MAX 24 2? 20 20 20 ?0 23 21 20 20 20 22 

MIN ?0 20 20 20 19 20 20 20 20 19 19 19 

CF6M 4.61 4.64 4.42 4.42 4.39 4.42 4.53 4.42 4.42 4.31 4.26 4.44 

IN. 5.33 5.16 5.09 -.09 4.73 5.09 5.04 5.10 4.93 4.97 4.90 4.95 


wTP YR 19R0 TOTAL 7354 MEAN 20.1 MAX 24 MIN 19 CFSm 4.44 IN 60.38 




 

       

68 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04044595 SILVER CREEK AT HARVEY, MI 


LOCATION.--Lat 46029'24", long 87022'19", in NW' NE4 sec.12, T.47 N., R.25 W., Marquette County, Hydrologic Unit 04020201, on right bank 

15 ft (5 m) upstream from culverts on Silver Creek Road, 0.8 mi (1.3 km) southwest of Harvey. 


DRAINAGE AREA.--8.58 mi. (22.22 km.). 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1962-64. June 1979 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 660 ft (201 m) from topographic map (nearest 10 ft). Aug. 23, 1962, to Nov. 19, 1964, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those above 20 ft3/s (0.57 m3/s), which are fair. Water quality data for 1980 water year published under 

"Analyses for samples collected at miscellaneous sites." 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 40 ft3/s (1.13 m3/s) Apr. 9, 1980, gage height, 3.51 ft (1.070 m); minimum observed, 

7.0 ft3/s (0.20 m3/s) Nov. 19, 1964, discharge measurement. 


EXTREMES FOR CURRENT PERIOD.--June to September 1979: Maximum discharge during period, 36 ft3/s (1.02 re/s) June 17, gage height, 3.41 ft 

(1.039 m); minimum, 9.2 ft3/s (0.26 m./s) on many days; minimum gage height, 2.57 ft (0.783 m) July 8, 11, 12, 15. 


Water year 1980: Maximum discharge, 40 ft./s (1.13 m./s) Apr. 9, gage height, 3.51 ft (1.070 m); minimum, 8.7 ft3/s (0.25 m3/s) 

Sept. 28, 29; minimum gage height, 2.56 ft (0.780 m) on many days. 


DISCHARGE,�IN CUBIC FEET PEP SECOND, wATEP YEAR OCTOBER 
MEAN VALUES 

1978 TO SEPTEMBER 1979 

Day� OCT NOV DEC�JAN FEB MAP APR MAY JUN JUL AUG SFP 

1 
2 
3 
4 

5 

9.7 
9.7 
9.7 
9.7 
9.7 

9.4 
9.4 
9.4 
9.4 
9.4 

9.9 
9.5 
9.5 
9.9 
9.6 

9.3 
9.3 
9.3 
9.3 
9.6 

6 
7 
8 
9 

10 

9.7 
9.7 
9.8 

11 
13 

9.4 
9.4 
9.4 
9.3 
9.4 

9.5 
9.5 
9.5 
9.5 
9.5 

9.6 
9.5 
9.4 
9.3 
9.6 

11 
12 
13 
14 
15 

10 
9.8 
9.7 
9.5 
9.7 

9.3 
9.3 

10 
9.7 
9.4 

9.4 
9.4 
9.5 
9.4 
9.4 

10 
9.5 
9.5 
9.4 
9.4 

16 
17 
18 
19 
20 

12 
23 
11 
10 
10 

9.4 
9.5 
9.5 
9.6 
9.5 

9.5 
9.5 
9.4 
9.4 
9.4 

9.3 
9.3 
9.5 
9.5 
9.4 

2] 
22 
23 
24 
25 

10 
9.7 
9.5 
9.4 
9.4 

9.4 
9.5 
9.5 

11 
15 

9.3 
9.3 
9.5 
9.5 
9.3 

9.4 
9.5 
9.4 
9.4 
9.4 

26 
27 
.?.8 
29 
30 
31 

9.5 
9.5 
9.4 
9.4 
9.4 
---

9.8 
10 
9.7 
9.7 

17 
13 

9.3 
9.3 
9.3 
9.6 
9.3 
9.5 

9.5 
9.5 
9.5 
9.5 
9.4 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

311.6 
10.4 

23 
9.4 

1.21 
1.35 

312.7 
10.1 

17 
9.3 

1.18 
1.36 

293.4 
9.46 
9.9 
9.3 

1.10 
1.27 

283.5 
9.45 

10 
9.3 

1.10 
1.23 

http:AREA.--8.58


 

 

 

 

  

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

    

STREAMS TRIBUTARY TO LAKE SUPERIOR 69 

04044595 SILVER CREEK AT HARVEY, MI--CONTINUED 

DISCHARGE. IN CUPIC FFFT PFP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY oCT NOV DEC JAN FEH MAP APR MAY JUN JUL AUG SEP 


1 9.5 12 9.8 9.8 9.5 9.5 9.9 9.6 9.5 9.5 9.2 9.6 

2 Q.6 10 9.7 9.9. 9.5 9.5 9.9 9.5 9.5 9.3 9.2 9.2 

3 9.6 10 9.7 9.8 9.5 9.5 9.9 9.5 9.3 9.3 9.3 9.2 

4 9.6 10 9.7 9.7 9.5 9.5 9.9 9.5 9.2 9.3 9.3 9.1 

5 9.7 10 9.8 9.8 9.5 9.5 4.9 9.4 9.3 9.5 9.4 9.1 


6 9.8 10 9.8 9.8 9.5 9.6 10 9.4 9.3 9.4 9.3 9.1 

7 10 10 9.9 9.8 9.5 9.8 13 9.4 9.3 9.5 9.3 9.0 

8 9.8 10 9.8 9.8 9.5 10 23 9.5 9.2 9.3 9.3 9.0 

9 10 10 9.8 9.8 9.5 10 36 9.5 9.2 9.3 9.3 9.4 

10 9.8 10 9.8 9.8 9.5 10 21 9.5 9.2 9.3 9.3 9.1 


11 9.8 9.9 9.9 10 9.5 10 14 9.5 9.2 9.3 9.4 9.0 

12 10 9.9 9.7 10 9.5 9.9 12 9.4 9.2 9.3 9.3 9.3 

13 10 9.9 9.8 10 9.5 9.9 12 9.4 9.8 9.3 9.4 12 

14 9.7 10 9.7 10 9.5 9.9 12 9.4 9.9 9.9 9.4 11 

15 9.7 10 9.9 10 9.5 9.9 11 9.4 9.5 9.4 9.5 9.3 


16 9.6 10 9.8 11 9.5 9.9 11 9.3 9.5 9.4 9.3 9.4 

17 9.7 10 9.7 10 9.5 9.9 11 9.4 9.6 9.3 9.2 9.3 

18 9.7 10 9.8 10 9.5 9.9 13 9.4 9.5 9.4 9.2 9.6 

19 9.8 10 9.8 9.9 9.5 9.9 14 9.4 9.5 9.4 9.2 9.3 

20 9.9 9.9 9.8 9.3 9.5 9.9 13 9.3 9.4 10 9.2 9.5 


21 10 10 9.8 9.5 9.5 9.9 11 9.3 9.4 9.4 9.0 17 

22 14 10 9.8 9.5 9.5 9.9 11 9.2 9.4 9.3 9.0 10 

23 20 10 9.8 9.5 9.5 9.9 10 9.2 9.4 9.2 9.0 9.4 

24 15 9.9 9.9 9.5 9.5 9.9 10 9.4 9.4 9.2 9.5 9.4 

25 11 9.R 9.6 9.5 9.5 9.9 11 9.4 9.4 9.9 9.2 11 


26 10 14 9.8 9.5 9.5 9.9 12 9.4 9.3 9.4 9.1 12 

27 11 12 9.8 9.5 9.5 9.9 10 9.5 9.4 9.3 9.1 9.7 

28 12 10 9.7 9.5 9.5 9.9 9.9 9.4 9.4 9.3 9.1 9.1 

29 11 10 9.7 9.5 9.5 9.9 9.9 9.4 9.7 9.2 9.0 8.7 

30 10 9.8 9.7 9.5 --- 9.9 v.8 9.5 9.4 9.2 9.0 8.8 

31 10 --- 9.7 9.5 9.9 -..- 11 --- 9.2 9.0 ---


TOTAL 3?9.3 307.1 303.2 3,13.2 275.5 304.9 380.1 293.4 282.3 291.0 286.0 294.6 

MEAN 10.6 10.2 9.78 R.76 9.50 9.84 12.7 9.46 9.41 9.39 9.23 9.32 

MAX 20 14 9.9 11 9.5 10 36 11 9.9 10 9.5 17 

mIN 9.5 9.R 9.7 9.5 9.5 9.5 9.8 9.2 9.2 9.2 9.0 8.7 

CFSM 1.?4 1.19 1.14 1.14 1.11 1.15 1.48 1.10 1.10 1.09 1.08 1.15 

IN. 1.43 1.33 1.11 1.11 1.19 1.32 1.65 1.27 1.22 1.26 1.24 1.28 


WTP YR 1980 TOTAL 3650.6 MEAN 9.97 MAX :36 mTN 8.7 CFSM 1.16 IN 15.33 




 

 

 

 

  

     
      

70 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI 

(National stream-quality accounting network and pesticide station) 


LOCATION.--Lat 46°34'30", long 85°16'10", in NE4 sec.11, T.48 N., R.8 W., Luce County, Hydrologic Unit 04020202, on left bank 0.7 mi 

(1.1 km) upstream from Tahquamenon (Big) Falls, 11.5 mi (18.5 km) west of Tahquamenon Paradise, and 19 mi (31 km) northeast of 

Newberry. 


DRAINAGE AREA.--790 mi. (2,046 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August 1953 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 697 ft (212.4 m) from river-profile map (nearest ft). 


REMARKS.--Water-discharge records good. 


AVERAGE DISCHARGE.--27 years, 941 ft3/s (26.65 m3/s), 16.18 in/yr (411 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,990 ft3/s (198 m./s) May 10, 1960, gage height, 10.26 ft (3.127 m); minimum, 

157 ft./s (4.45 m3/s) July 26, 1955; minimum gage height, 2.86 ft (0.872 m) July 7, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,260 ft3/s (121 m3/s) Apr. 12, 13, gage height, 8.39 ft (2.557 m); minimum, 217 ft3/s 

(6.15 m3/s) Sept. 11, gage height, 3.00 ft (0.914 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 427 2780 1940 420 694 405 853 1760 426 584 286 335 
2 416 2660 1840 415 649 401 1020 1650 461 579 281 325 
3 414 2510 1780 410 608 392 1180 1550 495 565 272 323 
4 413 2380 1620 405 569 387 1260 1460 518 526 280 323 
5 425 2240 1510 400 538 386 1380 1350 510 476 308 304 

6 420 2120 1420 400 508 389 1560 1260 485 452 315 296 
7 429 2060 1310 400 478 390 1760 1200 477 436 322 293 
8 435 1990 1160 400 451 385 2240 1190 523 402 315 287 
9 432 1900 1050 400 429 385 2110 1170 561 400 309 255 

10 432 1810 1000 400 412 387 3720 1130 565 376 304 238 

11 433 1720 973 400 393 390 4110 1150 550 357 298 231 
12 452 1620 943 410 384 392 4230 1210 530 354 299 247 
13 486 1520 838 450 377 391 4210 1230 571 341 310 307 
14 556 1420 762 500 375 394 4120 1230 894 354 312 374 
15 584 1320 735 600 375 391 3910 1200 1160 366 322 438 

16 606 1220 720 680 375 392 3770 1150 1340 388 329 457 
17 595 1140 700 767 381 396 3600 1080 1470 385 328 455 
18 596 1080 687 930 383 404 3410 980 1480 398 312 452 
19 615 1060 660 1020 380 415 3240 898 1470 391 307 459 
20 736 1070 632 1080 378 439 3140 822 1420 393 302 466 

21 898 1100 600 1110 380 471 3020 732 1360 393 299 519 
22 1150 1170 570 1130 386 494 2900 669 1260 388 287 634 
23 1640 1270 550 1120 392 516 2720 607 1150 379 292 700 
24 2210 1340 540 1100 396 527 2630 548 1040 372 285 740 
25 2650 1380 520 1060 399 532 2510 504 905 343 293 750 

26 2890 1480 500 1010 407 536 2370 469 772 333 292 784 
27 2980 1750 490 956 404 550 2220 440 690 329 303 804 
28 3020 1890 470 904 399 560 2090 415 621 325 319 804 
29 3000 1990 450 855 403 589 1980 397 600 309 336 793 
30 2940 2020 440 802 --- 644 1870 383 589 307 346 744 
31 2830 --- 430 749 727 --- 381 --- 297 336 ---

TOTAL 36110 51010 27840 21683 12703 14057 79133 30215 24893 12298 9499 14137 
MEAN 1165 1700 898 699 438 453 2638 975 830 397 306 471 
MAX 3020 2780 1940 1130 694 727 4230 1760 1480 584 346 804 
MIN 413 1060 430 400 375 385 853 381 426 297 272 231 
CFSM 1.48 2.15 1.14 .89 .55 .57 3.34 1.23 1.05 .50 .39 .60 
IN. 1.70 2.40 1.31 1.02 .60 .66 3.73 1.42 1.17 .58 .45 .67 

CAL YR 1979 TOTAL 454513 MEAN 1245 MAX 5490 MIN 376 CFSM 1.58 IN 21.40 
WTR YR 1980 TOTAL 333578 MEAN 911 MAX 4230 MIN 231 CFSM 1.15 IN 15.71 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHQUANENON PARADISE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1967, 1973 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to current year. 

WATER TEMPERATURES: October 1974 to current year. 


INSTRUMENTATION.--Water-quality monitor since October 1975. 


REMARKS.--In addition to water-quality monitor, samples are collected periodically by a local observer. Monthly samples are collected as 

a cross-section sample at cableway 40 ft (12 m) downstream from gage or by wading 300 ft (91 m) downstream. Interruptions in the daily 

record were due to malfunctions of the instrument. Biological Data (Phytoplankton) is for the 1979 and 1980 water years. 


COOPERATION.--Pesticide samples were collected by the U.S. Geological Survey and were analyzed by the U.S. Environmental Protection Agency. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded (water years 1976-80), 238 micromhos Jan. 24, 1977; minimum (water years 1976, 1978-80), 

34 micromhos Apr. 17, 18, 1976. 

WATER TEMPERATURES (water years 1976-80): Maximum, 26.5°C May 21, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 214 micromhos Sept. 17; minimum, 43 micromhos Nov. 30. 

WATER TEMPERATURES: Maximum, 24.5°C Aug. 8; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DATE 
TIME 

SPE-
CIFIC 

STREAM-�CON-
FLOW. DUCT-
INSTAN- ANCE 
TANEOUS (MICRO.-
(CFS)�MHOS) 

PH 
FIELD 

(UNITS) 

TEMPER-
ATURF, 
WATER 

(DFG C) 

OXYGEN, 
OTS-

SOLVED 
(MG/L) 

OXYGEN, OXYGEN 
DIS- DEMAND, 

SOLVED CHEM-
(PER- ICAL 
CENT (HIGH 

SATUR...�LEVEL) 
ATION) (MG/L) 

COLT-
FORM, 
FECAL, 
0.7 
UM-MF 

(COLS./ 
100 ML) 

STREP­
TOCOCCI 
FECAL, 

KF AGAR 
(COLS. 

PER 
100 ML) 

HARD-
NESS 
(MG/L 
AS 

CAC031 

OCT 

23... 1415 1670 114 
 7.2 10.5 8.1 75 37 110 50 


NOV 

27•• • 1230 1780 73 6.9 3.0 79 K9 47
10.4 39 

DEC 

17... 1200 692 116 6.8 .0 8.8 59 K2 K220 60 


JAN 

16• • • 1445 648 
 130 6.9 .0 7.4 52 K6 K8 75 


FEN 

05... 1230 136 .0 47 K2
525 7.1 6.7 K1200 67

MAR 

03... 1200 392 160 
 7.2 .0 9.4 67 96 K2 <1 82


APR 
08... 1130 2020 76 7.2 1.0 10.6 76 270 K1 K7 36

MAY 


14 • • • 1200 1190 100 7.3 11.0 9.4 85 38 K7 K3 50 

JUN 

04• • • 1230 552 
 165 7.7 16.0 8.7 89 24 26 K9 76 

JUL 

09... 1130 381 150 7.6 20.5 7.6 87 25 77 

AUG 

06... 1400 296 184 7.9 23.0 8.2 98 7 22 25 94 


SEP 
ON• • • 1145 255 198 8.0 19.0 7.6 83 24 90 


SODIUM ROTAS-

NESS. CALCIUM SIUm, TOTAL SODIUM. AD-

HARD..�MAGNE- SILVER, 


SLUM, BICAR- ALKA-

SORP- DIS- BONATE CAR- LINITY
NONCAR- DIS- DIS- REA-0V- DIS-

TION SOLVED (MG/L BONATE (MG/L
BONATE SOLVED SOLVED ERABLE SOLVED 


(MG/L (MG/L (MG/L (UG/L 
 (MG/L SODIUM RATIO (MG/L AS (MG/L AS

HCO3) AS CO3) CAC03)
AS MG)�AS NA) PERCENT AS K)
DATE CACO3) AS CA) AS AG)�


OCT 
7 .1 1.0 51 0 42 


23• • • 8 14 3.7 0 1.3 

NOV 
 29
35 0
27... 10 11 2.8 0 1.1 8 .1 .7 


DEC 
7 .1 .8 60 0 49 


17... 11 17 4.3 1.6 

JAN 


.7 86 0 71

5 21 5.5 0 1.8 5 .1 


FEN 

10• • • 

56
68 0

05... 11 19 4.8 0 1.3 4 .1 .8 

MAR 
 98 80
.1 .8 0 


APR 

03... 2 23 6.0 1.8 5 


32

08• • • 4 9.8 2.7 1.1 6 .1 .7 39 0 


MAY 

.6 53 43014... 12 14 3.6 0 1.4 6 .1 

JUN 
6 .6 87 0 71


09• • • 14 21 5.8 0 2.1 .1 
JUL .5 88 0 72

09• • • 12 21 5.9 1.9 5 .1 


AUG 
4 .1 .6 110 0 83

06... 11 26 7.0 0 2.0 

SEP 

09... n 21 9.1 0 2.1 5 .1 .8 110 0 90 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHOUAMFNON RIVER NEAR TAHOUAMENON PARADISE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, 

CARBON�CHLO- SILICA, RESIDUE SUM OF�


SOLIDS, SOLIDS, �

FLIJO-�� SOLIDS. RESIDUE SOLIDS, 


DIOXIDE SULFATE�RIDE, RIDE, DIS- AT 180 CONSTI-�����RESIDUE
DIS- AT 105��

DIS- DIS-�� DEG. C TUENTS,�
DIS- DIS- SOLVED���SOLVED DEG. C, AT 105 


SOLVED SOLVED�� SUS*��
(TONS DEG. C, 

(MG/L (MG/L (MG/L (MG/L AS SOLVED SOLVED PER PENDED TOTAL 

SOLVED�SOLVED (MG/L DIS- DIS-����


DATE�AS CO2) AS SO4)�AS CL) AS F) SI02)���(MG/L) (MG/L) DAY) (MG/L)����(MG/L) 

OCT 
23... 5.1 8.9 2.6 .1 6.3 110 64 496 12 108 

NOV 
27... 7.1 7.3 1.6 .0 6.0 76 48 365 3 90 

DEC 
17... 15 9.1 1.8 .0 7.4 103 72 192 4 101 

JAN 

16... 17 12 1.8 .1 9.2 98 96 171 11 105 
FEB 
05... 8.6 12 1.8 .1 9.1 104 81 147 6 108 
MAP 
03... 9.9 11 1.6 .1 9.4 107 103 113 4 130 
APR 
08... 3.9 6.5 1.4 .0 5.5 65 47 355 0 69 
MAY 
14... 3.7 10 1.7 .0 3.1 86 58 276 7 93 

JUN 
09... 2.4 13 1.1 .1 5.1 105 87 157 12 116 

JUL 
09... 3.2 7.7 1.5 .1 5.2 101 83 104 2 107 
AUG 
06... 2.0 7.2 1.6 .1 5.8 122 100 97.5 7 117 

SEP 
09... 1.8 8.9 1.6 .1 8.5 128 107 88.1 6 133 

NITRO-�NITRO*�NITRO* 

NITRO* GEN,�NITRO- NITRO- GEN,AM*
NITRO... GEN,�

GEN.�GEN,�� MONIA +�
NO2+NO3 AMMONIA GEN, GEN,���NITRO-��
NITRO- PHOS* 


NO2+NO3 DIS- AMMONIA DIS- AMMONIA ORGANIC ORGANIC GEN,�
GEN, PHORUS, 

TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 

(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 P)
AS N)����AS NH4) AS N) AS NO3)�����


OCT 

23... .09��.U70�� .47 .63 .030
.09 .000 .08��.54��2.8��


NOV 

27...�.09 .010��.010 .01��.45��2.3��
.44 .53 .020 

DEC 

17... .14��.070��.08��.48��2.7
.11 .060 .41 .62�


JAN 

16...�.23� .06��.45��2.9��
.080 .40 .66 .020 


FEB 

05...�.13 .060 .45��2.5��.030
.060��.07��
.39 .57 

MAP 

03...�.17�.050 .05��.26��1.8��
.22 .41 .020 

APR 

8... .14 .020�� .37 .52 2.3��
.000 .02��.39�� .020 

MAY 

14...�.04 .050��.020 .06��.48��2.3��
.43 .51 .020 


JUN 

9... .05 .040 .12��.70��3.3��
.100�� .60 .74 .020 


JUL 

09...�.04 .U20��.000 .02��.52��2.4��
.50 .55 .020 

AUG 

06...�.02 .050��.010 .06��.30��1.4��
.25 .31 .030 


SEP 

09... .03��.030��.04
.02 .010�
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STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04045500 TAHOUAMFNON RIVER NEAR TAHOUAMFNON PARADISE, MI--CONTINUED 


WATEROUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHLOR-A� SEDI-

PHOS-..�PHORUS,�PHYTO.... MENT SUSI.. 


PROS- PROS..��CHLOR..-B SED. 

PHORUS,�PHYTO�


PROS- PHORUS,�ORTHOPH��PLANK-��SEDI...�SIEVE
ORTHOPH PLANK-.. CARBON, DIS.... 

PHORUS, DIS...�OSPHATE��TON��MENT,�DIAM.
OSPHATE TON ORGANIC CHARGE, 

TOTAL SOLVED�DISSOL.��CHROMO��SUS-�% FINER
DISSOL. CHROMO TOTAL SUS-

(MG/L (MG/L�(MG/L��FLUOROM��PENDED
(MG/L FLUOROM (MG/L PENDED�THAN 


DATE AS PO4) AS P) (IIG/L) (UG/L)��AS C) (MG/L)�.06,2 MM
AS P)�AS PO4)��� (T/DAY) 


OCT 

23... .09 .020 .010 .03 .000 .000 4 18 100 


NOV 

27... .06 .010 .000 .00 .000 .000 17 1 4.8 100 


DEC 

17... .010 .000 .00 .000 .000 6.6 


JAN 

16... .06 .010 .010 .03 4 7.0 100 


FER 

05... .09 .010 .010 .03 .000 .000 6.9 

MAR 

03... .06 .010 .090 .28 .000 .000 5.2 1 1.1 100 

APR 

08... .06 .010 .000 .00 .000 .000 9.7 7 38 100 

MAY 

14... .06 .010 .000 .00 1.79 .000 5 16 100 


JUN 

09... .06 .020 .000 .00 3.16 .020 8.6 5 7.5 100 


JUL 

09... .06 .010 .000 .00 11 7 7.2 100 

AUG 

Oh... .09 .010 .000 .00 5.85 1.97 2.4 6 4.8 100 


SEP 

09... .00 .010 .000 .00 4.82 .000 2 1.4 
 100 


CHRO-

BARIUM,�CADMIUM�MIUM, CHRO.. COBALT,�COPPER, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, TOTAL 

ARSENIC DIS- RECOV- DIS- RECOV.. DIS- RECOV- DIS.. RECOV.. DIS.. RECOV.. 

TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 


TIME�(UG/L��(UG/L��(UG/L��(UG/L (UG/L
(UG/L (UG/L (UG/L (UG/L (116/L��(UG/L��

DATE�AS AS) AS BA) AS CD) AS CD)��AS CR) AS CR)��AS CO) AS CO)��
AS CU)
AS AS)��AS BA)��


OCT 

23... 1415 1 1 <50 40 2 10 <10 0 
JAN 
16... 1445 0 0 100 20 1 20 <10 0 0 3 

MAY 
14•• • 1200 2 <50 20 0 0 10 10 0 0 2 

SEP 
09•• • 1145 0 100 0 0 10 0 0 3 

MANGA* 

IRON,�LEAD,�LITHIUM NESE,�
MANGA.. MERCURY�NICKEL, 


COPPER, TOTAL IRON, TOTAL LEAD, TOTAL TOTAL NESE+, TOTAL MERCURY TOTAL 

DIS- RECOV- DIS- RECOV- DIS- RECOV- RECOV- DIS-. RECOV.. DIS-. RECOV­
SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L������(UG/L��(UG/L (UG/L��
(UG/L (UG/L 


DATE�AS FE)��AS PB)��AS LI)��AS MN)��AS NI)
AS CU) AS FE) AS PB) AS MN) AS HG) AS HG)��


OCT 

23•• • 2 830�� 1�
.4�

JAN 

16... 3 640��3 50 50��<.1 3 


480 50 20��.2 


390 0� <.1�
MAY 
14... 2 540��0 20 10��<.1290 0� .2�5 


SEP 

09... 4 160 0��10�
460�� 3 30� .2 4 


SELE-�TI-�CARBON, CARBON.
ZINC,�

NICKEL, SELE- NIUM, SILVER, TANIUM, TOTAL ZINC, ORGANIC ORGANIC 

DIS-�DIS- DIS..�DIS- DIS.... SUS-���
NIUM, DIS-���RECOV-� CYANIDE 

SOLVED TOTAL�� SOLVED SOLVED�
PHENOLS 

(UG/L (UG/L (UG/L����(UG/L��(MG/L��(MG/L 


SOLVED�SOLVED " SOLVED ERABLE��PENDED TOTAL��

(UG/L (UG/L (UG/L (MG/L�


AS NI) AS SE)��
 AS C)�(UG/L)
DATE�AS SE) AS AG)��AS TI) AS ZN)��AS ZN) AS C)��AS CN)�


OCT 

23...�0 0��0 0��110�
30 19��.5 


JAN 

16...�0 0��0 0��20�7.8�
10�.5 


MAY 

14...�0 0��0 0�� 20�
15 


SEP 

09.... 0� 0��20��.1��
.5 .00��0
0 <5 10 
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74� STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHOUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


wATER-OUALITY DATA, WATER YEAR OCTOREP 1979 TO SEPTEMBER 1980--CONTINUED 


PESTICIDE ANALYSES 


CHLOR-
PCB. ALDPIN.�DANE.�ODD, DOE. 
TOTAL TOTAL�TOTAL�TOTAL�TOTAL 

PCB. 
IN BOT­
TOM MA­

IN ROT-�CHLOP- IN ROT-�IN 90T-�IN ROT-
ALOPIN, TOM MA- DANE.��TOM MA- DOD,��TOM MA- ODE,��TOM MA-

TIME�TERIAL TOTAL TERIAL TOTAL. TERIAL TOTAL TERIAL TOTAL TERIAL
TOTAL 
DATE (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (11G/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 

NOV 

27...�1230�Nn NO�ND��NU��
NO
NO ND ND ND ND��


OT- 0T-

DOT.�AZINON,�FLORIN,�ENDRIN,�ETHION. 

TOTAL�TOTAL�TOTAL�TOTAL�TOTAL 

IN ROT-�IN ROT-�IN ROT-�IN ROT-�IN 40T-�
HEPTA-


OUT.� ELDRIN TOM MA- ENDRIN, TOM MA- ETHION. TOM MA-�

DI-�DI-�


CHLOR. 

TOTAL TERIAL TOTAL TEPIAL TOTAL TERIAL TOTAL TEPIAL TOTAL TERIAL TOTAL 


DATE (1 1G/L) (IIG/KG) (UG/L) (US/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) 


TOM MA- AZINON, TOM MA-�


NOV 

27• • •�ND
�

ND ND��ND��ND��on ND�ND
NO� ND NO 


HFPTA-�HEPTA-� MALA-�METH-�METHYL 

CHLOR.�CHLOR�LINOANE�THION,�OXY-�PARA-

TOTAL HEPTA- EPDXIDE�TOTAL�TOTAL METH- CHLOR, METHYL THION, 

IN HOT- CHLOP��IN ROT- IN ROT- TOT. IN 
 TOT. IN 

TO' MA- EPDXIDE� THTON, TOM MA- CHLOR,��BOTTOM THION.��BOTTOM 


TOT. IN�MALA-��OXY-��PAPA-��

BOTTOM LINOANE TOM MA-�


TFPTAL TOTAL MATL. TOTAL TERIAL TOTAL. TERIAL TOTAL MAIL. TOTAL MATL. 

DATE (UG/KG) (UG/L) (UG/KG) (UG/L) (U0/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


NOV 
 �
ND ND
27...�ND NO�ND ND ND ND ND ND ND 


METHYL�RAGA-�TOXA-�TPI-

TRI-�THTON,�PHENF,�THION, 


METHYL THION,��TOTAL�TOTAL.�TOTAL 

TRI-�PAPA- IN ROT-�IN ROT-
IN POT-��TOTAL�
TOT. IN�TOR-�

THUM. THION. TOM MA- APHENE, TOM MA-��TOM MA-�2.4,5-1 Tin)!,
BOTTOM�� TRI-�2.4-0, 


( TERIAL THION TERIAL TOTAL TOTAL (
TOTAL MATL. TOTAL TEPIAL�

DATE (116/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/L) (UG/L) 


NOV 

27...�on on ND� NI) NU��NO��
NO
ND� ND ND�� ND 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF PERIPHYTON 


LENGTH BIOMASS�PERI- CHLOR-A CHLOR-B 

OF CHLORO- PERI- PHYTON PERI- PERI­
EXPO- PHYLL PHYTON RIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PERT- ASH��
DRY GRAPHIC GRAPHIC 


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE�(UNITS) G/SO M��
G/S0 M (MG/M2) (MG/M2) 


NOV 
.000 


FEH 

05...�1230 20��.160� .000 


1230 .000 .000��
27...�35��.000�


.160 .000��

JUL 

09...�30��3.23�
.810�
1130 778�3.86�.230 




 

 

75 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 


DATE 

TIME 


TOTAL CELLS/ML 


DIVERSITY: DIVISION 

.CLASS 

..ORDER 

...FAMILY 

....GENUS 


ORGANISM 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHRoEDERIA 

...CHLOROCOCCACEAE 

....CHLOROCOCCUm 

...mICRACTINIACEAE 

....mICRACTINIUm 

...00CYSTACEAE 

....ANKISTRODESmUS 

....CHLORELLA 

....DICTYOSPHAER/UM 

....SELFNASTRUM 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

..TETRAsPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 

...PALMELLACEAE 

....SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 


CHPYSOPHYTA 

.HACILLARIOPHYCEAE 

..CFNTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 

....STEPHANODISCUS 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

...CYMBELLACEAE 

....AMPHORA 

...DIATOMACEAE 

....DIATOmA 

...FRAGILARIACEAE 

....FPAGILARIA 

....SYNEDRA 

...GOMPHONEMATACEAE 

....GOMPHONEMA 

...mERIDIONACEAE 

....MERIDION 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 

...SURIRELLACEAE 

....SURIRELLA 

.CHRYSOPHYCEAE 

..CHRyS0mONADALES 

...CHROMULINACEAE 

....CHRYSOCOCCUS 

...MALLOMONADACEAE 

....mALLOMONAS 

...00HROmONADACEAE 

....00HROMONAS 

....STENOCALYX 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CPYPTOmONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 

...CPyPTOmONADACEAE 

....CRYPTOMONAS 


IDENTIFICATION OF PHYTOPLANKTON 


NOV 7,70 MAR 27,79 MAY 22,79 JUN 26,79 JUL 24,79 

1430 1230 1130 1245 1400 


330 50 90 700 950 


0.4 1.2 0.0 0.3 1.2 

0.4 1.2 0.0 0.3 1.2 

0.4 2.0 0.9 0.4 1.3 

0.5 2.6 1.1 0.5 1.3 

0.5 2.9 1.1 0.5 1.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
/ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


5 10 

5 10 

100 20 - 90 9 
64# 71 

5 10 
10$ 20 

14 4 

13 14 
13 2 

14 4 

5 10 13 14 26 4 13 1 

5 10 

210# 22 


NOTE: # - DOMINANT ORGANISM; EQUAL To OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 
 

76' STREAMS TRIBUTARY To LAKE SUPERIOR 


04045500 TAHOuAm,NON RIVER NEAR TAHOuAMENON PARADISE, MI--CONTINUED 


OUALITATIYE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, wATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


����
nATF Nov 7,78 MAP 27,79 MAY 22,79 JUN 26,79 JUL 24,79
����
 
TIME 1430 1230 1130 1245 1400 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /M(_ CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALEs 
...CHROOCOCCACEAE 
....ANACYSTIS� 13�2 
..HORmOGONALES 
...NOSTOCACEAE 
....ANARAENA� 6404 68 
...0SCILLATORIACEAE 
....OSCILLATORIA�3104 92� 6400 93 
....SPIRULINA� -� -
...RIVULARIACEAE 
....RAPHIDIOPSIS 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLEN0PHYCEAE 
..EUGLENALES 
...FUGLENACEAE 
....EuGLENA
� 

5 10 
....TRACHELOMONAS 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

 

77 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHOUAMFNON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 

TIME 


TOTAL CELLS/ML 


DIVERSITY: DIVISION 

.CLASS 

..ORDER 

...FAMILY 

....GENUS 


ORGANISM 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 

...CHLOROCOCCACEAE 

....CHLOROCOCCUM 

...MICRACTINIACEAE 

....MICRACTINIUM 

...00CYSTACEAE 

....ANKISTRODESMUS 

....CHLORELLA 

....DICTYOSPHAERIUM 

....SELENASTRUM 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

..TFTRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 

...PALMFLLACEAE 

....SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CFNTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 

..STEPHANODISCUS 


..PENNALES 


...ACHNANTHACEAE 


....ACHNANTHES 


....COCCONEIS 


...CYMBELLACEAE 


....AMPHORA 


...DIATGMACEAE 


....DIATOMA 


...FRAGILARIACEAE 


....FRAGILARIA 


....SYNEDRA 


...GOMPHONEMATACFAE 


....GOMPHONFMA 


...MERIDIONACEAE 


....MERIDION 


...NAVICULACEAE 


....NAVICULA 


...NITZSCHIACEAE 


....NTTZSCHIA 


...SURIRELLACEAE 

..SURIRELLA 


.CHRYSOPHYCEAE 


..CHRYSOMONADALES 


...CHROMULINACEAE 


....CHRYSOCOCCUS 


...mALLOmONADACEAE 


....MALLOMONAS 


...00HROmONADACEAE 


....00HROMONAS 


....STENOCALYX 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOmONADALES 

...CPYPTOCHPYSIDACEAE 

....CHROOMONAS 

...CRYPTOmONADACEAE 

....CRYPTOMONAS 


AUG 22,79 SFP 18,79 

1300 1345 


39 43 


0.9 0.9 

0.9 0.9 

1.6 0.9 

1.6 0.9 

1.6 0.9 


CELLS PER- CELLS PER-

/ML CENT /ML CENT 


13# 33 

-


29# 67 


13# 33 

-


13# 33 


NOV 27,79 

1230 


340 


0.9 

0.9 

1.2 

1.6 

1.7 


CELLS PER-

/ML CENT 


3 1 


3 1 

220# 65 


-


7 2 


72# 21 


3 1 

3 1 


7 2 


7 2 


3 1 


3 1 


7 2 


MAR 3,80 MAY 14,80 

1200 1200 


560 1600 


0.8 1.1 

0.8 1.5 

1.0 2.1 

1.1 2.3 

1.3 2.3 


CELLS PER- CELLS PER­
/ML CENT /ML CENT 


14 1 


10 2 

15 3 


43 3 


30 5 730# 45 

-


15 3 


5 1 


57 4 


15 3 


43 3 


100 6 


57 4 


NOTE: # - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM. MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

     
     

 

 

  
   

78 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHouAmPNON RIVER NEAR TAHouAmEN0N PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED DUANTITATIvE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OE RHYTORLANKTON 


DATE. AUG 22,79 SEP 18,79 NOV 27,79 MAR 3,80 MAY 14,80 

TIME 1300 1345 1230 1200 1200 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 4300 26 

..HnRMOGONALES 

...NOSTOCACEAE 

....ANABAENA 

...OSCILLATORIACEAE 

....OSCILLATORIA 4500 80 

....SPIRULINA 15 3 

...RIVULARIACEAE 

....RAPHIDIOPSIS 160 10 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLFNA - -

....TRACHELOMONAS 140 33 5 1 


NOTE: 0 - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

 

 

79 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045600 TAHQUAMENON RIVER NEAR TAHQUAmENON PARADISE, MI--CONTINUED 


QUALITATIVE 
AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 JUN 9,80 JUL 9,80 AUG 6,80 SEP 9,80

TIME 
 1230 1130 1400 1145 


TOTAL CELLS/ML 
 260 530 2000 2600 


DIVERSITY: DIVISION 
 1.4 1.4 1.5 1.8 

.CLASS 
 1.8 1.4 1.6 1.8 

..ORDER 
 2.1 2.4 1.8 2.1 

...FAMILY 
 2.1 2.6 2.2 2.4 

....GENUS 2.1 2.6 2.3 2.5 


CELLS PFR- CELLS PER- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 
 33 2 

...CHLOROCOCCACEAE 

....CHLOROCOCCUM 

...MICRACTINIACEAE 

....MICRACTINIUM 
 67 3 130 5

...00CYSTACEAE 

....ANKISTRODESMUS 
 52# 20 84 4 51 2

....CHLORELLA 

....DICTYOSPHAERIUM 
 180 9 

....SELENASTRUM 
 . 0

...SCENEDESMACEAE 

....CRUCIGENIA 
 -- 150 6 

....SCENEDESmUS 
 77 15 130 7 51 2

..TETRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 
 26 1

...RALmELLACEAE 

....SPHAEROCYSTIS 
 190# 37 100 4 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 26 5 17 1 51 2 


CHRYSOPHyTA 

.RACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 100# 40 77 15 1200# 57 640# 25

....STEPHANODISCUS 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

...CYmBELLACEAE 

....AMPHORA 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....FRAGILARIA 

....SYNEDRA 
 17 1 

...GOMPHONEmATACEAE 

....GOmPHONEmA 

...MERIDIONACEAE 

....MERIDION 

...NAVICULACEAE 

....NAVICULA 
 51 10 

...NITZSCHIACEAE 

....NITZSCHIA 
 26 10 13 2 17 1 0 
...SURIRELLACEAE 

....SURIRELLA 

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...CHROMULINACEAE 

....CHRYSOCOCCUS 

...MALLOMONADACEAE 

....mALLOMONAS 
 33 2 

...00HROMONADACEAE 

....00HROMONAs 
 26 10 
....STENOCALYX 


CRYPTOPHYTA (CRYPTOmONADc) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYRTOCHRYSIDACEAE 

....CHROOMONAS 
 26 5 200 10 140 5

...CRYPTOmONADACEAE 

....CRYPTOmONAS 
 64 12 17 1 39 1 

NOTE: a - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 




 

    
    

 

  

80 STREAMS TRIBJTARY To LAKE SUPERIOR 


04045500 TAHOuAmFNON RIVEP NEAP TAHODAMENoN PARADISE, MI--CONTINUED 


WALTTATIVE AND ASSOCIATED QUANTITATIVE ANALYSFS OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUN 9,80 JUL 9.80 AUG 6,80 SEP 9980 

TIME 1230 1130 1400 1145 


CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GPEEN ALGAE) 

.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 52t* 20 33 2��12004 45 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 
...OSCILLATORIACEAE 
....OSCILLATORIA 
....SPIRULINA 
...RIVULARIACEAE 
....RAPHIDIOPSIS 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA - 33 2 • 0 

....TRACHELOMONAS 

NOTE: A - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 




 

--- 
--- --- --- 

 

STREAMS TRIBUTARY TO LAKE SUPERIOR� 81 


04045500 TAHOUAMENON RIVER NEAR TAHOUAMENON PARADISE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY�MAX�
MIN MEAN��MAX�
MIN� MIN MEAN��MAX MIN��
MEAN�MAX�
MEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 
1 
2 
3 
4 
5 

151 
151 
153 
155 
158 

147 
149 
150 
153 
154 

149 
150 
152 
154 
156 

70 
72 
75 
79 
79 

68 
69 
72 
74 
74 

69 
71 
74 
76 
78 

60 
53 
54 
71 
77 

50 
49 
49 
51 
68 

55 
52 
52 
61 
72 

106 
106 
111 
131 
139 

91 
91 
96 
105 
113 

100 
96 
103 
116 
127 

6 
7 
8 
9 
10 

161 
162 
167 
169 
180 

156 
161 
162 
164 
169 

159 
161 
163 
167 
175 

79 
79 
80 
81 
78 

75 
77 
78 
74 
74 

77 
78 
79 
77 
76 

81 
78 
80 
91 
93 

72 
74 
76 
75 
88 

77 
77 
79 
85 
91 

131 
138 
150 
150 
149 

114 
118 
127 
131 
129 

122 
129 
140 
143 
137 

11 
12 
13 
14 
15 

179 
178 
179 
175 
172 

172 
173 
173 
169 
169 

175 
175 
177 
172 
170 

84 
87 
90 
96 
98 

75 
75 
83 
85 
92 

78 
78 
86 
90 
95 

97 
100 
120 
115 
---

86 
87 
98 
105 
---

92 
95 
109 
110 
---

152 
150 
143 
---

129 
138 
130 
---

144 
143 
135 
---

16 
17 
18 
19 
20 

172 
173 
174 
173 
164 

167 
166 
167 
159 
158 

170 
169 
171 
168 
161 

98 
101 
103 
101 
102 

90 
91 
91 
86 
89 

94 
96 
97 
93 
95 

---
126 
130 
129 
131 

---
116 
116 
117 
122 

---
121 
123 
127 

137 
136 
105 
101 
101 

123 
120 
94 
93 
91 

---
96 
95 

21 
22 
23 
24 
25 

159 
141 
119 
94 
84 

140 
116 
96 
83 
82 

149 
131 
108 
88 
83 

98 
93 
86 
77 
75 

87 
84 
77 
73 
72 

92 
87 
81 
75 
74 

132 
134 
130 
129 
127 

121 
111 
117 
118 
114 

127 
125 
122 
123 
124 

95 
92 
108 
108 
101 

81 
79 
87 
97 
95 

91 
88 
---
103 
98 

26 
27 
28 
29 
30 
31 

85 
83 
78 
74 
76 
71 

81 
78 
75 
73 
70 
69 

83 
80 
76 
74 
73 
70 

73 
64 
56 
54 
55 

---

65 
56 
50 
45 
43 

---

69 
60 
52 
47 
47 

---

120 
117 
116 
115 
115 
113 

108 
107 
98 
97 
108 
96 

114 
112 
107 
110 
112 
107 

97 
98 
105 
107 
115 
119 

92 
94 
98 
99 
107 
107 

95 
96 
103 
103 
111 
116 

MONTH 180 69 139 103 43 78 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN 
 MEAN MAX MIN MEAN 


FEBRUARY 
 MARCH APRIL MAY 


1 122 110 116 168 
 145 160 
 71 65 68
2 110 163 146 155 
 77 72 74
3 
 113 153 
 139 146 
 82 78 80
4 
 118 149 
 146 148 
 88 82 86
5 128 119 150 148 149 
 93 79 89 

6 
 127 124 126 
 155 147 151 
 90 79 80
7 
 129 126 128 151 142 147 ---
 104 80 96
H 131 128 129 157 135 145 
 81 --- 101 101 101
9 134 131 132 146 134 140 81 
 58 69 103 103 103
10 136 133 135 150 144 147 58 
 44 48 105 102 105 


11 139 135 137 150 134 
 143 52 46 50 108 106 107
12 141 138 139 149 135 143 53 
 50 52 109 109 109
13 144 140 142 160 
 141 149 52 48 50 
 112 112 112
14 146 143 144 159 
 136 150 50 
 49 49 114 ---
15 149 142 146 158 
 146 153 52 
 51 51 ---


16 153 141 148 154 141 148 53 52 52
17 152 150 151 151 140 147 59 54 S6
16 154 147 152 
 151 135 144 57 51 
 55
19 155 146 150 
 152 135 143 52 51 
 51
20 165 143 153 147 125 140 52 
 50 51 


21 164 150 161 135 
 53 52 53 

22 163 154 160 
 58 54 55
23 162 147 153 
 61 60 60
24 155 145 150 
 61 58 59

2n 156 147 151 
 60 57 58 


26 156 148 1S3 
 58 56 57
27 159 151 156 
 58 58 58
2d 164 153 158 
 60 58 59
29 168 155 1b2 
 60 59 59
30 --- ---
 65 61 62
31 


moNTH 
 110 




 

 
        

   

  
  
  
  
  

  
  
  
  
  

 
 
 
 
 

 
 
 
 
 

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
  

  

  

 

82 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHOUAMFNON RIVER NEAR TAMOUAMENON PARADISE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT ?5 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX�MIN MEAN��MAX MTN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 
1 
2' 
3 
4 
5 

140 
139 
140 
144 
150 

134 
136 
137 
139 
143 

137 
138 
138 
142 
146 

190 
190 
192 
193 
192 

188 
188 
189 
191 
189 

139 
189 
191 
192 
190 

202 
205 
208 
209 
211 

200 
202 
203 
207 
204 

201 
203 
205 
208 
208 

6 
7 
8 
9 

10 

---
167 
165 

---
164 
160 

---
162 

150 
151 
153 
156 
158 

147 
148 
148 
152 
154 

148 
149 
150 
153 
155 

200 
190 
191 
190 
187 

190 
187 
187 
185 
184 

194 
188 
188 
188 
186 

205 
200 
200 
199 
200 

199 
199 
198 
197 
197 

201 
199 
199 
198 
198 

11 
12 
13 
14 
15 

164 
167 
166 
154 
139 

159 
158 
156 
140 
121 

160 
162 
163 
147 
129 

159 
164 
167 
169 
170 

155 
159 
164 
164 
164 

157 
161 
165 
167 
167 

189 
192 
196 
199 
198 

187 
188 
192 
195 
192 

188 
190 
193 
197 
194 

201 
201 
201 
200 
198 

199 
200 
199 
198 
195 

200 
201 
200 
199 
196 

16 
17 
18 
19 
20 

120 
119 
113 
111 
110 

116 
114 
112 
110 
108 

118 
115 
112 
110 
109 

170 
174 
174 
176 
176 

168 
170 
173 
173 
174 

169 
171 
174 
174 
175 

192 
192 
192 
191 
193 

189 
191 
189 
188 
191 

191 
191 
190 
189 
192 

206 
214 
213 
196 
198 

197 
207 
196 
194 
195 

200 
213 
205 
195 
197 

21 
22 
23 
24 
25 

111 
115 
119 
121 
124 

109 
110 
114 
118 
120 

110 
112 
116 
119 
122 

180 
184 
187 
187 
187 

175 
180 
183 
185 
184 

177 
181 
185 
186 
185 

200 
204 
203 
201 
200 

193 
196 
196 
196 
193 

195 
200 
198 
198 
196 

198 
182 
176 
170 
161 

183 
175 
170 
159 
157 

190 
178 
174 
163 
159 

26 
27 
28 
29 
30 
31 

127 
132 
133 
135 
135 
---

123 
126 
130 
132 
134 
---

125 
128 
131 
132 
134 
---

187 
188 
190 
191 
191 
190 

185 
186 
188 
189 
189 
188 

186 
186 
189 
190 
190 
190 

196 
203 
198 
197 
202 
203 

193 
196 
194 
195 
196 
199 

194 
198 
196 
196 
199 
201 

165 
160 
151 
145 
144 
---

160 
150 
143 
140 
141 
---

163 
154 
146 
141 
143 
---

MONTH 191 134 167 204 184 193 214 140 188 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN�MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

14.5 
15.0 
14.5 
14.5 
14.0 

14.0 
14.0 
14.0 
13.5 
13.0 

14.5 
14.5 
14.0 
14.0 
13.5 

7.5 
7.5 
7.0 
5.0 
5.0 

5.0 
5.5 
5.0 
4.5 
4.0 

6.5 
6.5 
6.5 
4.5 
4.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
.0 

.0 

.0 

.0 

.0 
.0 

.0 

.0 

.0 

.0 
.0 

6 
7 
8 
9 
10 

13.5 
12.5 
11.0 
10.0 
9.5 

12.5 
11.5 
10.5 
9.0 
8.0 

13.0 
12.0 
11.0 
9.5 
9.0 

5.0 
4.5 
3.5 
2.5 
1.5 

4.0 
3.5 
2.5 
1.0 
.5 

4.5 
4.0 
3.0 
2.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
11 
12 
13 
14 
15 

8.5 
8.5 
7.5 
7.0 
7.0 

8.0 
7.5 
7.0 
6.5 
5.5 

8.5 
8.0 
7.5 
6.5 
6.5 

.5 

.0 

.5 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
16 
17 
18 
19 
20 

6.5 
7.0 
6.5 
7.5 
8.5 

5.5 
6.0 
5.5 
6.5 
7.5 

6.0 
6.5 
6.0 
7.0 
8.0 

.5 
1.0 
1.5 
1.5 
3.0 

.0 

.0 

.0 

.5 
1.0 

.0 

.5 

.5 
1.0 
2.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
21 
22 
23 
24 
25 

10.0 
10.5 
12.0 
10.5 
9.0 

8.5 
9.0 
9.0 
7.5 
7.0 

9.5 
10.0 
10.5 
8.5 
7.5 

4.0 
4.5 
4.0 
3.0 
5.0 

1.0 
2.0 
2.5 
2.0 
2.0 

2.5 
3.0 
3.0 
2.5 
3.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
..0 
.0 

26 
27 
28 
29 
30 
31 

6.5 
4.5 
4.5 
4.0 
4.5 
5.5 

4.5 
2.5 
2.5 
2.0 
2.5 
3.5 

5.5 
3.5 
3.5 
3.0 
3.0 
4.0 

6.0 
6.0 
5.5 
3.5 
3.0 

3.0 
1.5 
1.0 
.5 
.0 

5.0 
2.5 
3.0 
1.5 
1.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
MONTH 15.0 2.0 8.5 7.5 .0 2.5 .0 .0 .0 



STREAMS TRIBUTARY TO LAKE SUPERIOR�
 83 


04045500 TAHOUAMFNON RIVFP NEAR TAHOUAMENON PARADISE, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY�MAX�MIN MEAN��MAX MIN��MAX�MEAN��MAX MEAN
MEAN�MIN MIN��


FEBRUARY MARCH APRIL MAY 

1 .0 .0 .o .0 .0 .0 
2 .0 .0 .0 .0 .0 .0 
3 .0 .0 .0 .0 .0 .0 
4 .0 .0 .0 .0 .0 .0 
5 .0 .0 .0 .0 .0 .0 

6 .0 .0 .0 .0 .0 .0 
7 .0 .0 .0 .0 .0 .0 
8 .o .o .o .o .o .0 
9 .0 .0 .0 .0 .0 .0 
10 .0 .0 .0 .0 .0 .0 

11 .0 .0 .0 .0 .0 .0 
12 .0 .0 .0 .0 .0 .0 
13 .0 .0 .0 .0 .0 .0 
14 .0 .0 .0 .0 .0 .0 
15 .0 .0 .0 .0 .0 .0 

16 .0 .0 .0 .0 .0 .0 
17 .0 .0 .0 .0 .0 .0 
18 .0 .0 .0 .0 .0 .0 
19 .0 .0 .0 .0 .0 .0 
20 .0 .0 .0 .0 .0 .0 

21 .0 .0 .0 .0 
22 .0 .0 .0 .0 
23 .0 .0 .0 .0 
24 .0 .0 .0 .0 
25 .0 .0 .0 .0 

26 .0 .0 .0 .0 
27 .0 .0 .0 .0 
28 .0 .0 .0 .0 
29 .0 .0 .0 .0 
30 .0 
31 .0 

MONTH .0 .0 .0 .0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

19.5 
18.5 
19.0 
19.5 
20.0 

18.5 
17.5 
17.5 
18.0 
18.5 

19.0 
18.0 
18.0 
18.5 
19.0 

23.5 
23.5 
23.5 
22.0 
23.0 

21.5 
22.0 
21.5 
21.5 
21.5 

22.5 
22.5 
22.5 
22.0 
22.0 

21.0 
21.0 
20.0 
20.0 
20.0 

20.5 20.5 
20.0 20.5 
19.5 19.5 
19.5 19.5 
19.0 19.5 

6 
7 
8 
9 
10 

---
16.0 
15.5 15.0 

---
17.5 

20.0 
20.0 
21.5 
21.5 
21.5 

18.5 
18.5 
19.5 
19.5 
20.0 

19.0 
19.5 
20.5 
20.5 
21.0 

23.5 
24.0 
24.5 
24.0 
23.0 

22.0 
22.5 
23.5 
23.0 
22.5 

22.5 
23.0 
24.0 
23.5 
23.0 

20.5 
20.5 
20.0 
19.5 
19.0 

19.0 19.5 
19.0 19.0 
18.5 19.5 
18.5 19.0 
18.5 18.5 

11 
12 
13 
14 
15 

16.0 
15.5 
15.5 
15.5 
16.0 

14.5 
17.0 
15.5 
15.0 
15.0 

15.0 
15.0 
15.5 
15.5 
15.5 

22.0 
21.5 
22.5 
22.5 
23.5 

21.0 
20.5 
21.0 
22.0 
22.0 

21.5 
21.0 
21.5 
22.0 
22.5 

23.0 
23.0 
22.0 
22.5 
22.0 

22.5 
22.0 
21.5 
21.0 
20.5 

22.5 
22.5 
22.0 
21.5 
21.0 

19.0 
17.5 
17.0 
16.5 
16.0 

18.0 18.5 
17.0 17.5 
16.5 17.0 
15.5 16.0 
15.0 15.5 

16 
17 
18 
1Q 
20 

16.0 
16.5 
17.0 
17.0 
17.5 

15.0 
15.5 
16.0 
16.5 
16.0 

15.5 
16.0 
16.5 
16.5 
17.0 

73.0 
23.5 
22.5 
73.0 
23.0 

22.5 
22.0 
22.0 
21.5 
22.0 

22.5 
22.5 
22.0 
22.0 
22.5 

21.0 
20.5 
20.5 
20.5 
21.0 

20.0 
20.0 
19.5 
19.5 
20.0 

20.5 
20.0 
20.0 
20.0 
20.5 

15.5 
15.0 
14.0 
13.5 
13.5 

15.0 15.5 
14.0 14.5 
13.5 14.0 
13.0 13.5 
13.0 13.0 

21 
22 
23 
24 
25 

17.5 
18.5 
19.5 
21.0 
22.5 

16.5 
17.5 
18.5 
19.5 
21.0 

17.0 
18.0 
19.0 
20.0 
21.5 

23.5 
23.5 
24.0 
73.0 
22.5 

22.0 
22.5 
22.0 
22.0 
22.0 

22.5 
22.5 
22.5 
22.5 
22.5 

21.5 
22.0 
22.5 
22.0 
22.0 

20.5 
20.5 
20.5 
21.0 
21.0 

21.0 
21.5 
21.5 
21.5 
21.5 

12.5 
12.5 
12.0 
11.0 
11.0 

12.5 12.5 
12.0 12.5 
11.0 11.5 
10.5 11.0 
10.5 11.0 

26 
27 
28 
29 
30 
31 

23.5 
23.0 
22.0 
21.0 
20.0 
---

22.0 
22.0 
21.0 
20.0 
19.0 
---

22.5 
22.5 
21.5 
20.5 
19.5 
---

22.5 
22.0 
23.0 
23.0 
23.0 
22.5 

21.5 
21.0 
21.0 
21.5 
21.5 
21.5 

22.0 
21.5 
22.0 
22.5 
22.0 
22.0 

22.0 
22.0 
21.5 
21.5 
21.5 
21.0 

21.5 
21.0 
20.5 
21.0 
21.0 
20.5 

21.5 
21.5 
21.0 
21.0 
21.0 
20.5 

10.5 
10.0 
9.5 
10.0 
10.5 
---

10.0 10.5 
9.5 10.0 
9.0 9.0 
9.0 9.5 
10.0 10.5 
--- ---

MONTH 24.0 17.5 21.0 24.5 19.5 21.5 21.0 9.0 15.5 



 

 
  
 
       
 

  
           

            

            

            

            

            

            

           

            

          

            

            

            

   

 

   
 
  

 
        

          

         

        

           

           

          

         

           

         

           

           

          

84 STREAMS TRIBUTARY TO ST. MARYS RIVER 

04045580 ST. MARYS RIVER ABOVE SAULT STE. MARIE, MI 
(National stream-quality accounting network and radiochemical station) 

LOCATION.--Lat 46°29'29", long 82°25'17", in NW1/4  sec.10, T.47 N., R.1 W., Chippewa County, Hydrologic Unit 04020300, at Sault Ste. Marie 
municipal raw-water intake at Big Point, 1 mi (1.6 km) west of Sault Ste. Marie. 

DRAINAGE AREA.--80,900 mil (210,000 km.), approximately. 

PERIOD OF RECORD.--Water years 1970 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: March 1974 to current year. 
WATER TEMPERATURES: March 1974 to current year. 

REMARKS.--Daily observer samples and most monthly samples were collected at the raw-water tap in Sault Ste. Marie municipal water plant 
at Big Point. Intake is 1,500 ft (457 m) out at a depth of 30 ft (9 m), 10 ft (3 m) above bottom of the channel. The October sample 
was collected by boat as a cross-section sample at Brush Point 2.2 mi (3.5 km) upstream. Biological Data (Phytoplankton) is for the 
1979 and 1980 water years. 

COOPERATION.--Once daily temperature and specific conductance records are collected by Sault Ste. Marie municipal treatment facility 
employees. Discharge records furnished by U.S. Army Corps of Engineers, Sault Ste. Marie. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily, 105 micromhos Nov. 11, 1978; minimum daily, 76 micromhos Apr. 24, 1975. 
WATER TEMPERATURES: Maximum daily, 24.0°C July 25, 1979; minimum daily, 0.0°C Mar. 14, 15, 1974, Feb. 1, 1979. 

EXTREMES FOR CURRENT YEAR.-- 
SPECIFIC CONDUCTANCE: Maximum daily, 100 micromhos, Aug. 9, 30; minimum observed, 87 micromhos Oct. 7-9, Nov. 10, 11, 17, 18, 28, 
Dec. 18. 
WATER TEMPERATURES: Maximum daily, 22.0°C Aug. 8; minimum daily, 2.0°C Jan. 12, 14. 

WATER QUALITY DATA. wATEP YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPF- OXYGEN. COLI- STREP- 
CIFIC DIS- FORM, TOCOCCI HARD- 
CON- SOLVED FECAL• FECAL, HARD- NESS, CALCIUM 
DUCT- TEMPER- OXYGEN, (PER- 0.7 KF AGAR NESS NONCAR- DIS- 

STHFAM- ANCt PH ATURF, OIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 
TTMF FLOW (MICRO- FIELD WATER SOLVED SATUR- (COLS./ PER AS (MG/L (MG/L 

DATE (CFS) MHOS) (UNITS) (DEG C) (4G/L1 ATION) 100 ML) 100 ML) CAC03) CAC03) AS CA) 

OCT 
24... 1100 97000 94 7.7 10.0 10.4 94 K2 <1 43 0 13 
NOV 
28... 0850 91900 67 7.6 9.0 12.8 94 K1 K4 43 0 13 

DEC 
18... 0930 81300 87 1.4 3.0 13.6 92 <1 <1 43 0 13 

JAN 

17... 0930 74700 92 7.5 3.5 13.8 96 <1 <1 46 1 14 
FEH 
06... 0845 75400 90 7.2 3.0 13.2 92 <1 <1 43 0 13 
AAk 

04... 0845 74500 40 1.2 3.5 13.6 95 <1 <1 43 0 13 
APR 
9... 0830 75700 96 7.7 4.0 13.1 92 K2 K2 41 0 12 
MAY 
15... 0900 R4800 91 7.4 8.5 11.3 49 K2 K1 44 5 13 

JUN 
10... 0900 80300 96 7.7 9.0 12.1 101 K1 44 8 13 

JUL 
10... 0910 77200 93 1.b 17.0 10.5 109 <1 K1 44 3 13 

AUG 
07... 0830 74500 92 7.5 20.5 8.8 99 K2 K3 44 4 13 
SEP 
10... 0830 72000 96 8.0 18.0 10.0 96 K3 K6 43 0 13 

MAGNE- SILVER, SODIUM POTAS- CARBON 
STUN, TOTAL SODIUM, AD- SIUm, bICAR- ALKA- DIOXIDE SULFATE 
DIS-  REcov-  ois-  SOON- DIS- BONATE CAR- LINITY DIS- DIS- 

SOLVED ERABLE SOLVED TION SOLVFD (MG/L BONATE (MG/L SOLVED SOLVED 
(mG/L (UG/L (MG/L RATIO SODIUM (MG/L AS (MG/L AS (MG/L (MG/L 

14TE AS MG) AS AG) AS NA) PERCENT AS K) HCO3) AS C031 CAC03) AS CO2) AS SO4) 

OCT 
24... �2.6 0 1.2 .1 7 .6 54 0 44 1.7 3.4 

NOV 
2o... �2.5 �0 1.2 .1 7 .5 52 0 43 2.1 2.0 

DEC 
lo••• 2.5 1.3 .1 �8 �.6 55 0 45 3.5 3.7 

JAN 

17... 2.7 0 1.3 .1 7 .5 55 0 45 2.8 2.6 
FEL 
06... 2.5 0 1.3 .1 6 .S 54 0 44 5.5 3.4 

MAN 
04... 2.6 1.3 .1 6 .5 55 0 45 5.6 2.8 
APR 
9... 2.6 �0 1.3 .1 6 .5 55 0 45 1.8 2.7 

MAY 
15... 2.7 0 1.3 .1 6 .4 58 0 48 3.0 4.5 

JUN 
10... 2.7 1.4 .1 6 .5 54 0 44 1.4 2.8 

JUL 
10... 2.8 0 1.4 .1 6 .5 54 0 44 2.0 2.2 

AUG 
07... 2.7 0 1.3 .1 6 .5 54 0 40 2.5 1.6 
SEP 
10... 2.6 1.5 .1 7 .5 57 0 44 .9 2.6 
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STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,�NITRO-�NITRO-' 

CHLO-�SILICA, RESIDUE SUM OF�NITRO- GEN,���NITRO- GEN,��
FLUO-� SOLIDS, NITRO-

RIDE,�DIS-��CONSTI-��GEN,��AMMONIA�
RIDE, AT 180 DIS- NO2.NO3 GEN,��GEN, 

DIS-�SOLVED��SOLVED NO2•NO3 DIS- AMMONIA AMMONIA
DIS- DEG. C TUENTS,� DIS-����

SOLVFO SOLVED (MG/L DIS- NS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PFR (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE AS CL)��SI02)��(MG/L)��AS N)��AS N)��AS NH4)
AS F) (MG/L) DAY) AS N) AS N)�


OCT 

24... 1.6�2.1��52��.27 
 .06 


NOV 

.1 68 17800 .26 .050 .000�����


28... 52 49��.29 .010 .01 

DEC 


1.1�.0 2.3��12900 .25 .000�����


.01 

JAN 

17... 1.3�.0 2.5��54��.31 .120 .000���


18... 1.2� 56 12300
.0 2.3��53��.30 .28 .010 .010�����


.15 

FEH 

06• • • 1.0�.1 2.3��52��.22 .22 .010 .01 


52 10500�


53 10800 .010�����

MAR 

04... 1.3�.0 2.3��14700�.000 .00
73 53��.36 .000���

APR 


.30 .000�����

MAY 

lb... 1.3�2.3��50��.26 .040 .010�����


1.4�.0 2.3��11000
08... 54 51��.30 .000 .00 


.0 56 12800 .26 .05 

JUN 


.000�������

JUL 

10... 1.2�.1 2.1��


1.2�2.4�47 19100 .27 .27 .030 .04
.0�88 


.000�������

AUG 

07• • • 1.1� 60 12100 .24 .02 


64 48 13300 .23 .04 .000 .00 


2.1��48 .24 .020 .000�������
.1 

SFP 

.01
75 14600 .010 .000�����
1.2�.0 2.3��51��.28 .27
10• • • 

SED. 

NITRO- GEN,AM-� PHOS-�MENT�


SEDI-�
NITRO-�
 
SUSP. 


GEN,�MONIA . NITRO-��PHOS-��PHORUS, CARBON, DIS-�
NITRO- pHns- SEDI-��SIEVE 

ORGANIC ORGANIC GEN.�
GEN. PHOPOS, PHORUS, DIS- ORGANIC MENT, CHARGE, DIAM. 

TOTAL�TOTAL��TOTAL��SOLVED SUS-����% FINER
TOTAL TOTAL TOTAL TOTAL SUS-�

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 


DATE AS N)��AS N)��AS P)��AS P)��(MG/L) (T/DAY)���
AS N) AS NO3) AS 004) AS C) .062 MM 


OCT 

24... .OR��.40��.010 .03 .000����2 100
524��


NOV 

28... .18��2.1 .03 6.9 


.13 1.8 


.19 .48��.010 .000����

DEC 

18... .17��.48�� .000�
.19 2.1� 1.0 


JAN 

1/... .21��.62 .000 .000
.33 2.7 .00�����


FE,' 

06... .04��.27 .010 .03 .010����
.05�1.2 12 

MA' 

04... .13��.48 2.1 .010 .03 .000������
.13 2.2 

APP 


.08 1.7 .010 .000 

MAY 

15... .21��.51��.010 .010����


9... .08�.38 .03�����


.25 2.3 .03 3.2 

JUN 

10... .13�.43 .000 .00 .000���
.16 1.9��� .3 


JUL 

10... .04��.21 1.2 .010 .000
.04 .03�����


AUG 

074.4.. .00��.24 1.1 .00 2.1
.00 .000 .000������


SEP 

4.7
10... .11 .12 .40 1,8 .010 .03 .000�����




 

  

 

         
         

       

         

        

         

 

   

 

         
          

 

   

         
         

  
     

   
     

 
    

  
     

86� STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMOFR 1980--CONTINUED 


CHRO-

8AdIum. CADMIUM MIUM. CHRO- COBALT. 


ARSENIC TOTAL MARION., TOTAL CADMIUM TOTAL MIUM. TOTAL 

ARSENIC DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV­
TOTAL SOLVED ERABLE SOLVED FRAHLE SOLVED ERABLE SOLVED ERAHLE 


TIME (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS AS) AS AS) AS HA) AS MA) AS CO) AS CO) AS CR) AS CR) AS CO) 


OCT 

24... 1100 2 2 20 1 20 10 

JAO 


17... 0930 1 u 100 20 0 0 30 10 

APP 

9... 0830 1 • 1 100 30 5 30 20 0 


JUL. 

10... 0910 0 0 <50 20 0 0 20 <10 0 


MANGA-

COPPER, IRON. LEAD, NESE, mANGA- MERCURY 


COBALT, TOTAL CupPO4. TOTAL IRON, TOTAL LEAD. TOTAL NESE. TOTAL 

015- PECOV- OH- RECOV- 01S- RECOV- DIS- RECOV- DIS- RECOV­
SOLVED ERAHLE SOLVE)) EkAHLE SOLVED ERAHLE SOLVED ERABLE SOLVED ERABLE 

(')OIL (UG/L (uG/L (uG/L (uG/L (UG/L (UG/L (UG/L (0G/L (UG/L 


DATE AS CO) AS CU) AS CU) AS FE) AS FE) AS P9) AS P8) AS MN) AS MN) AS HG) 


OCT 
24• • • 0 2 30 10 0 10 1 .2 

JAN 
17... 1 6 4 60 10 2 0 10 0 <.1 

APP 
09... 6 4 70 20 1 1 1 .1 

JOL 
10... 0 4 3 80 10 2 0 10 1 <.1 

NICKEL, SELF- ZINC. CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER. TOTAL ZINC. ORGANIC ORGANIC 

Ns- RECOV- DIS- NIum. DIS- DIS- RECOV- DIS- DIS- SUS­

SOLVED FRAHLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L (uG/L (UG/L (UG/L (UG/L (UG/L (UG/L 1MG/L (MG/L 


DATE AS H6) AS 'II) AS SE) AS AG) AS ZN) AS ZN) AS C) AS C)
AS NI)�AS SE) 


OCT 
24... 0 O 0 20 3 2.5 .1 

JAN 
17...�3 U U 0 0 210 140 3.9 .2 

APP 
9... 0 O 0 100 2.0 .0 

JUL 

10... 0 0 O 0 70 60 3.7 .2 



 

      

       

        
 

      

         

 

 

 
  
 
    

 

STREAMS TRIBUTARY TO ST. MARYS RIVER 87 

04045580 ST. MARYS RIVER AROVE SAULT STE.MARIE, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

RADIOCHEMICAL ANALYSES 

GROSS GROSS GROSS GROSS GROSS GROSS RADIUM 
ALPHA, ALPHA, BETA, BETA, BETA, BETA, 226, URANIUM 
OIS- SUSP. DIS- SUSP. DIS- SUSP. DIS- DIS- 
SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED, SOLVED, 
(UG/L (UG/L (PCl/L (PCT/L (PCl/L (PCl/L RADON EXTRAC- 

TIME AS AS AS AS AS SR/ AS SR/ METHOD TION 
DATE U-NAT) U-NAT) CS-137) CS-137) YT-90) YT-90) (PCl/L) (UG/L) 

OCT 
24... �110(1 �<.7 �<.4 1.9 <.4 1.8 <.4 .10 .02 

MAY 
15... 0900 .4 <.4 1.2 <.4 1.1 <.4 .05 .08 

QUALITATIVE AND ASSOCIATED QUANTITATIvE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
IDENTIFICATION Or PERIPHYTON 

LENGTH BIOMASS PERI- CHLOR-A CHLOR-B 
OF CHLORO- PERI- PHYTON PERI- PERI- 
EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 
SURE RATIO BIOMASS TOTAL CHROMO- CHROMO- 
(DAYS) PERT- ASH DRY GRAPHIC GRAPHIC 

TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 
DATE (UNITS) G/SQ M G/S0 M (MG/M2) (MG/M2) 

NOV 
28... �0850 �35 �.00 �.080 �.080 �.090 �.000 
AUG 
07... 0830 �28 527 .236 .315 .150 .040 
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STREAMS TDIROTARY TO ST.��
MARYS RIVER 


vARYS RIVEP AHOVE smALT STE.MARIE,04045580 ST.� MT--CONTINUEr) 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOHEP 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

nATF NOV�MAR 28,79� JUL 25979
0,78�MAY 23,79 JUN 27,79�

TIMF 1300�1330�1200 1145 1100 


TOTAL CELLS/ML 220�150�1300 64 


DIVERSITY:� 0.7�1.2�0.5 1.5 0.0
DIVISION 

.CLASS 0.7�1.2�0.5 1.5 0.0 

..ORDER 0.7�1.6�0.6 1.9 1.0 

...FAMILY 0.9�2.2�0.6 1.9 1.0 

....GENUS 0.9�2.3�0.6 1.9 1.0 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 14 7 13# 20 
....CHLORELLA - -
....DICTYOSPHAERIUM 71# 48 
....00CYSTIS -
....TETRAEDRON 
...SCENEDESMACEAE 
....SCENEDESMUS 29 13 20 14 77 6 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX 26 2 
..VnLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 5 3 13# 20 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 20 14 130 50 
....MELOSIRA 
....STEPHANODISCUS 5 3 
....THALASSIOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...CYMBELLACEAE 
....CYMBELLA 
...DIATOMACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....ASTERIONELLA 5 3 
....FRAGILARIA 
....SYNEDRA 
...NAVICULACEAE 
....NAVICULA 13# 50 
...NITZSCHIACEAE 
....NITZSCHIA 5 3 26 2 13# 20 
...TABELLARIACEAE 
....TABELLARIA 

CYANOPHYTA�(BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 15 10 
....COCCOCHLORIS 170# 80 
..HORMOGONALES 
...OSCILLATORIACEAE 
....OSCILLATORIA 1200# 90 26N 40 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..PERIDINIALES 
...GLENODINIACEAE 
....GLENODINIUM 

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



 
 

     

     

     
     
     
     
     

 

  
  

 

  
 

 

 
 
   

 

 

 

  
  
 
 

  
 

  

  

 
  
    

 

   

  

STREAMS TRIBUTARY TO ST. MARYS RIVER 89 

04045580 ST. MARYS RIVER ABOVE SAULT STE.mARIE, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE AUG 23,79 SFP 19,79 NOV 28,79 MAR 4,80 MAY 15,80 
TIMF � 1015 �1020 �0850 �0845 �0900 

TOTAL CELLS/ML 120 870 120 1700 400 

DIVERSITY: DIVISION 0.8 0.7 0.5 0.6 1.4 
.CLASS 0.8 0.7 0.5 0.6 1.4 
..ORDER 0.8 0.8 1.0 0.6 2.1 
...FAMILY 0.8 0.8 2.4 0.8 2.2 
....GENUS 0.8 0.9 3.2 0.9 2.5 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
/ML CENT /ML CENT /ML CENT /ML CENT /ML CENT ORGANISM 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
"CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESmUS 
....CHLORELLA 
....DICTYOSPHAERIUm 
....00CYSTIS 
....TETRAEDRON 
...SCENEDESMACEAE 
....SCENEDESMUS 
"TETRASPORALES 
...COCCOmYXACEAE 
....ELAKATOTHRIX 
..VOLvOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...00sCINODISCACEAE 

3 3 31 2 43 11 
2 2 1400# 82 

110 13 - - 
2 2 

14 2 

26# 22 3 3 31 2 

29 3 

29 7 

....CYCLOTELLA 230 13 130# 32 

....MELOSIRA _ 29 7 

....STERHANODISCUS _ 

....THALASSIOSIRA 16 13 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 1 1 

....CoCCONEIS 3 3 

...CYMBELLACEAE 

....CYmBELLA - 5 4 

...DIAT0MACEAE 

....DIATOMA 3 3 

...FRAGILARIACEAE 

....ASTERIONELLA 12 9 

....FRAGILARIA - 41# 34 

....SYNEDRA 10 8 14 4 

...NAVICULACEAE 

....NAVICULA 2 2 

...NITZSCHIACEAE 

....NITZSCHIA - 3 3 57 14 

...TARELLARIACEAE 

....TABFLLARIA 13 10 16 1 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYAN0PHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
....00CCOCHLORIS 
"HORmOGONALES 
...OSCILLATORIACEAE 
....0SCILLATORIA 

PyRRHoPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
"PFRIDINIALES 
...GLENODINIACEAF 
....GLENODINIum 

90W 78 720# 82 

100# 25 

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



 

 

 
 
 
 

 
--- 

 

 

 

90� STREAMS TRIBUTARY TO ST. MARYS RIVER 

04045560 ST. mARYS RIVFR AROVF SAULT STE.MARIF• MI--CONTINUED 


QUALITATIVE AND ASSOCIATtO QUANTITATIVE ANALYSFS OF BIOLODICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDLNTIFICATION OF PHYTOPLANKToN 


DATE 
 JUN 10.80 JUL 10,80 AUG 7,80 SEP 10,80

TIME 0900 0910 0830 0830 


TOTAL CELLS/ML 550 100 
 51 150 


DIVERSITY: DIVISION 0.9 1.3 0.0 0.9 

.CLASS 0.9 1.3 0.0 0.9 

..ORDER 0.9 
 1.8 0.0 1.6 

...FAMILY 1.1 2.3 0.0 1.9 

....GENUS 1.2 2.3 0.0 1.9 


ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER­
CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 13 ? 
....CHLORELLA 
....DICTYOSPHAERIUM 
....00CYSTIS 
....TETRAEDRON 

13 8 

...SCENEDESMACEAE 

....SCENEDESMUS 26 5 774 50

..TETRASPORALES 


...COCCOMYXACEAE 


....ELAKATOTHRIX 


..VOLVOCALES 


...CHLAmYDOmONADACEAE 


....CHLAMYDOmONAS 
 13 8 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 13 13 514100 39# 25

....MELOSIRA -- -­
....STEPHANODISCUS 

....THALASSIOSIRA 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOmACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....ASTERIONELLA 13 2 
 -

....FRAGILARIA 
 264 25 

....SYNEDRA 
 39 7 -

...NAVICULACEAE 

....NAVICULA 
 13 8 

...NITZSCHIACEAE 

....NITZSCH/A 

...TABELLARIACEAE 

....TABELLARIA 
 26 5 264 25 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 440# 79 264 25 

....COCCOCHLORIS 
 -

..HORMOGONALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 


PYRRHOPHYTA (FIRE ALGAE)

.DINOPHYCEAE 

..PERIDINIALES 

...GLENODINIACEAE 

....GLENODINIUM 
 13 13 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 




 

91 STREAMS TRIBUTARY TO ST. MARYS RIVER�
 

04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (mTcRomhos/cm AT 25 DEG. C), WATER YEAR OCTOBER'1979 TO SEPTEMBER 1980 

ONCE-DAILY 


DAY OCT NOV DEC��MAR MAY JUN��AUG SEP
JAN FEB��APR�JUL 


1 89 89 90 90 90 91 91 96 94 95 98 94 
2 89 90 90 90 91 90 91 96 94 96 98 96 
3 89 90 89 91 91 91 90 96 93 97 98 96 
4 88 90 89 91 90 91 91 94 94 98 98 96 
5 88 89 90 91 91 90 91 94 94 96 98 96 

6 
7 

88 
87 

89 
89 

90 
90 

91 
90 

91 
91 

91 
90 

91 
91 

94 
94 

94 
94 

98 
99 

98 
98 

96 
96 

8 
9 

87 
87 

89 
89 

90 
91 

91 
91 

91 
90 

90 
91 

90 
94 

94 
94 

92 
91 

96 
98 

98 
100 

94 
96 

10 90 87 90 89 91 91 95 93 94 98 98 95 

11 89 87 90 90 91 90 94 94 94 97 98 94 
12 90 89 89 90 91 90 88 94 94 96 99 96 
13 90 88 89 91 90 90 88 94 94 97 98 95 
14 90 89 89 90 90 90 91 94 96 95 98 95 
15 90 89 90 91 90 90 92 95 96 96 98 95 

16 90 89 90 89 90 90 90 94 96 91 98 96 
17 90 87 89 89 90 90 88 95 96 94 98 96 
18 90 87 90 89 90 91 88 95 94 96 98 96 
19 90 89 89 89 90 90 90 96 94 96 98 94 
20 89 89 90 89 90 91 90 94 95 95 98 94 

21 89 90 90 90 90 91 94 94 95 95 99 95 
22 88 89 90 90 89 90 89 94 95 94 98 94 
23 90 89 90 90 90 90 88 94 95 94 98 95 
24 
25 

90 
89 

89 
90 

90 
90 

90 
89 

90 
90 

90 
90 

90 
92 

93 
94 

95 
95 

96 
94 

98 
97 

97 
97 

26 
27 
28 
29 
30 
31 

90 
90 
90 
90 
90 
90 

90 
90 
90 
90 
89 
---

90 
90 
90 
90 
90 
89 

89 
90 
91 
91 
90 
90 

91 
91 
91 
90 
---

91 
91 
92 
91 
91 
92 

94 
92 
93 
94 
96 
---

96 
96 
94 
92 
94 
94 

95 
95 
95 
94 
94 
---

94 
96 
96 
95 
94 
96 

96 
98 
98 
98 
100 
98 

96 
98 

---
96 
96 
---

MEAN 89 89 90 90 90 91 91 94 94 96 98 

TEMPERATURE, WATER (DEG. C),��WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

16.5 
16.5 
16.5 
16.0 
16.0 

11.5 
11.0 
10.0 
9.5 
9.0 

7.0 
6.5 
7.0 
7.0 
7.0 

4.5 
5.0 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.0 

3.0 
3.0 
3.5 
3.5 
3.0 

3.5 
3.5 
3.5 
3.5 
3.5 

5.5 
6.5 
7.0 
7.5 
7.5 

8.5 
8.5 
8.5 
8.5 
8.0 

13.5 
12.0 
13.0 
14.0 
15.0 

21.0 
21.0 
21.0 
20.5 
21.0 

20.0 
20.0 
20.0 
20.0 
20.0 

6 
7 
8 
9 
10 

16.0 
15.5 
15.0 
15.0 
13.5 

9.0 
9.0 
9.0 
8.5 
8.5 

7.0 
7.0 
6.0 
5.5 
6.0 

3.5 
3.0 
2.5 
2.5 
3.0 

3.0 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.0 
3.5 

3.5 
4.0 
4.5 
4.0 
4.5 

8.0 
7.0 
7.5 
7.0 
7.5 

8.0 
9.0 
8.5 
9.0 
9.0 

15.0 
15.5 
16.0 
---
17.0 

21.0 
21.5 
22.0 
21.5 
21.5 

19.5 
19.0 
---
20.0 
18.0 

11 
12 
13 
14 
15 

13.5 
14.0 
13.0 
13.0 
12.5 

8.0 
8.5 
7.5 
7.5 
7.5 

5.5 
5.0 
4.5 
4.5 
4.5 

3.0 
2.0 
2.5 
2.0 
4.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.0 
3.5 
3.5 
3.5 
3.5 

4.0 
3.5 
3.5 
3.5 
3.5 

8.0 
8.0 
8.0 
8.5 
8.0 

9.0 
10.0 
11.0 
11.0 
11.5 

18.0 
19.0 
18.0 
18.5 
18.5 

21.5 
21.5 
21.5 
21.0 
21.0 

18.0 
18.0 
18.0 
17.0 
16.5 

16 
17 
18 
19 
20 

12.5 
12.5 
13.0 
12.5 
13.0 

7.0 
6.5 
8.0 
8.0 
8.5 

4.0 
3.5 
3.0 
3.0 
4.0 

3.5 
3.5 
4.0 
4.5 
4.5 

3.5 
3.5 
3.0 
3.5 
3.5 

3.5 
3.5 
3.0 
3.0 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

8.5 
8.0 
8.5 
8.5 
8.0 

---
12.0 
12.0 
12.0 
12.5 

18.5 
18.0 
18.0 
18.0 
19.0 

20.0 
20.5 
20.5 
20.0 
20.5 

17.0 
16.0 
16.0 
15.5 
15.5 

21 
22 
23 
24 
25 

13.5 
13.5 
13.5 
13.0 
12.0 

8.5 
9.0 
9.0 
9.0 
9.0 

4.0 
4.5 
5.0 
5.0 
5.0 

3.5 
3.5 
3.5 
3.0 
4.0 

3.5 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.5 

3.5 
4.0 
4.5 
4.5 
4.5 

8.5 
8.5 
9.0 
9.0 
9.5 

12.5 
13.0 
13.0 
13.5 
14.0 

18.5 
19.0 
19.5 
19.5 
20.5 

20.0 
17.5 
16.0 
16.5 
16.0 

15.5 
15.0 
15.0 
14.5 
14.5 

26 
27 
28 
29 
30 
31 

12.0 
11.0 
11.0 
11.0 
11.0 
11.0 

9.0 
9.8 
9.0 
8.5 
7.5 
---

5.0 
5.0 
4.5 
4.5 
5.0 
4.5 

5.0 
4.0 
4.0 
4.0 
3.5 
3.5 

3.5 
3.5 
3.5 
3.0 
---

3.0 
3.5 
3.5 
3.5 
3.5 
3.5 

5.0 
5.0 
5.0 
5.0 
5.5 
---

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 

15.0 
16.0 
15.5 
14.5 
14.0 
---

20.5 
20.5 
20.5 
21.0 
20.5 
21.0 

18.5 
18.5 
19.0 
19.0 
19.5 
19.5 

14.0 
13.5 
---
13.5 
14.0 
---

MEAN 13.5 8.5 5.0 3.5 3.5 3.5 4.0 8.0 
 20.0 




 92 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04056500 MANISTIQUE RIVER NEAR MANISTIQUE, MI 


LOCATION.--Lat 46°01'50", long 86°09'40", in SE', sec.15, T.42 N., R.15 W., Schoolcraft County, Hydrologic Unit 04060106, on left bank 

1.0 mi (1.6 km) downstream from West Branch, 6.0 mi (9.7 km) northeast of Manistique, and at mile 19.5 mi (31.4 km). 


DRAINAGE AREA.--1,100 mil (2,849 km2), approximately. 


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


REVISED RECORDS.--WSP 1387: 1940-42(M), 1943, 1945. WSP 1627, 1727: 1938, 1939. 


GAGE.--Water-stage recorder. Altitude of gage is 608 ft (185.3 m) from river-profile map (nearest ft). Prior to July 15, 1939, non-

recording gage at site 1,600 ft (487.7 m) upstream at different datum. 


REMARKS.--Records good except those for the winter period, which are fair. Since July 1948, slight regulation by dam on outlet of 

Manistique Lake. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--42 years, 1,441 ft3/s (40.81 m3/s), 17.79 in/yr (452 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 16,900 ft3/s (479 m3/s) May 11, 1960, gage height, 12.85 ft (3.917 m); minimum, 

288 ft3/s (8.16 m2/s) Oct. 4, 1948; minimum gage height, 1.01 ft (0.308 m) Aug. 23, 1941. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,990 ft3/s (226 m3/s) Apr. 12, gage height, 11.06 ft (3.371 m); minimum, 472 ft2/s 

(13.4 m2/s) Sept. 8, 9, gage height, 2.44 ft (0.744 m). 


DISCHARGE,� 1980
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 

MEAN VALUES 


DAY DEC��FEB��APR��JUN��AUG
OCT NOV JAN MAR MAY JUL SEP 


1 820 2830 2670 900 1200 900 1910 912 892 637
2520� 557 

2 808 2400 880 900 2090 2390�888 613 544
2680 1100 948 

3 799 2570 2340 870 1050 900 2300 999 872 585
2230� 535 

4 799 2480 2490 870 1050 890 2470 1020 836 571
2090� 535 

5 795 2370 2520 860 1000 2600 1020 804 634
870 1960� 529 


6 797 2320 2530 860 960 870 2760 996 761 729 511
1830�

7 805 2320 2350 860 950 870 3000 999 740 754
1720� 493 

8 808 2330 2170 860 930 880 3350 1010 729 754
1590� 478 

9 810 2010 900 880 1020 712
2290 870 4130 1540� 701 487 

10 814 2210 1960 870 880 890 5330 1510�704 648 511
1000 


11 829 2120 2050 880 870 6970 976 683 623
890 1590� 532 

12 863 2040 2020 900 850 890 1720�655 606 553
7850 936 

13 915 1960 1900 950 900 7710 1780�637 585 595
850 952 

14 986 1860 1050 900 7160 1740�623 726
1700 840 1040 592 

15 1070 1770 1600 850 900 6550 1130 627 588
1150 1670� 840 


16 1140 1690 1550 1300 860 900 5900 1200 644 567
1580� 904 

17 1160 1630 1400 910 1500�683 932
1500 880 5290 1200 547 

18 1450 1160
1150 1600 1550 890 930 4810 1420�704 535 912 

19 1140 1580 1400 1650 900 960 4350 1120 690 523
1350� 896 

20 1230 1610 1350 1700 910 1020 4040 1110 683 880
1290� 520 


1690 1750 1240� 904
21 1370 1300 920 1100 3830 1070 680 514 

22 1580 1820 1250 1800 920 3720 1180�694
1150 1020 511 010 

23 1940 1990 1200 1750 920 1200 3620 1130�683 499 130
980 

24 2420 1150 920 1200 3520 1100�651 190
2090 1700 936 490 

25 2760 2120 1150 1650 888 623 496
920 1250 3400 1060� 230 


26 2990 2180 1100 1600 904 602 538
910 1250 3260 1020� 240 

1500 910 1250 3120 924 595 599 200
27 3130 2460 1050 964�


28 3180 2740 1000 1450 910 2960 944 644
1300 928�592 160 

29 3170 2870 970 1400 900 1350 2790 940 606 641
908� 120 


950 1300 1500 2640 912 613 620 080
30 3080 2860 --- 888�

31 2950 --- 930 1250 1700 --- --- 644 585
892� ---


52010 26950 30266 

MEAN 1520 2169 1238 1042 4114 1495�695 595 807 

TOTAL 47108 65080 38380 32300 123430 46330�21550 18449 24214 


1678 929 1009 

MAX 3180 2870 1800 1700 7850 2520�892 754 1240
2670 1200 1200 


1580 860 888� 478
MIN 795 930 840 870 1910 888 592 490 

CFSM 1.38 1.97 1.53 1.13 .85 .95 3.74 .92 .63 .54
1.36� .73 

IN. 1.59 2.20 1.76 1.30 .91 1.09 4.17 1.02 .73 .62
1.57� .82 


CAL YR 1979�TOTAL 732840 2008 8110 MIN 795 CFSM 1.83�
MEAN MAX� IN 24.78 

1437 MAX� 17.79
WTR YR 1980�TOTAL 526067 MEAN 7850 MIN 478 CFSM 1.31 IN��




 

 

 

 

      

  
        

           

           

           

         

           

         

           

          

           

           

           

 

 

 

 

  

 

93 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°58'18", long 86°14'35", in SE; SE' sec.1, T.41 N., R.16 W., Schoolcraft County, Hydrologic Unit 04060106, at Wyman 

State Nursery, 0.7 mi (1.1 km) downstream from Indian River, 0.8 mi (1.3 km) upstream from U.S. Highway 2 and 1.8 mi (2.9 km) up­
stream from mouth. 


DRAINAGE AREA.--1,445 mil (3,743 km2), approximately. 


PERIOD OF RECORD.--Water years 1976 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1975 to current year. 

WATER TEMPERATURES: October 1975 to current year. 


INSTRUMENTATION.--Water-quality monitor since October 1975. 


REMARKS.--In addition to the water-quality monitor, samples are collected periodically by a local observer. Monthly_ samples are collected 

as a cross-section sample at the Wyman State Nursery site or at railroad bridge 1,200 ft.(366 m) downstream. Interruptions in the 

daily record were due to malfunctions of the instrument. Occasional regulation by dam 0.4 mi (0.6 km) downstream. Intermittent ice 

cover during the winter period. Prior to Oct. 1, 1975, water quality data collected at station 04057005 Manistique River at Manistique, 

MI, 1.5 mi (2.4 km) downstream. Biological Data (Phytoplankton) is for the 1979 and 1980 water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum, 254 micromhos Nov. 24, 1977; minimum (water years 1976, 1979-80), 57 micromhos Apr. 25, 1979. 

WATER TEMPERATURES: Maximum, 26.5°C July 15, 23, 1979; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 246 micromhos July 1; minimum observed, 74 micromhos Apr. 16. 

WATER TEMPERATURES: Maximum, 25.5°C July 15; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DATE 
TIME 

STREAM­
FLOW, 
INSTAN-
TANEOUS 
(CFS) 

SPE­
CIFIC 
CON­
DUCT­
ANCE 

(MICRO-
MHOS) 

OXYGEN, COLI- STREP-
DIS- FORM, TOCOCCI HARD-
SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

TEMPER- OXYGEN, (PER- 0.7 KF AGAR NESS NONCAR- DIS-
PH ATURE, DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 

FIELD WATER SOLVED SATUR- (COLS./ PER AS (MG/L (MG/L
(UNITS) (DEG C) (MG/L) ATION) 100 ML) 100 ML) CAC03) CAC03) AS CA) 

NOV 
5... 

DEC 
1045 3100 144 7.4 4.5 11.4 89 K4 K10 65 15 19 

6... 
JAN 

1200 3200 135 7.8 .0 13.2 94 K2 K3 68 17 20 

08... 
FEB 

1130 1300 220 7.5 .0 11.8 83 K2 K6 110 25 32 

20... 
MAP 

1030 1300 195 7.5 .5 10.3 73 98 23 29 

20• • • 
APR 

10'30 1010 189 7.3 1.0 11.1 80 <1 25 92 10 27 

16• • • 1000 6500 74 7.1 2.0 11.9 88 33 6 9.6 
MAY 
16• • • 

JUN 
1000 2200 144 7.6 11.0 9.4 84 <1 <1 70 19 20 

12... 
JUL 

1145 884 194 7.8 14.5 9.6 96 K3 79 16 23 

1 7... 
AUG 

1010 930 194 7.8 21.0 7.7 90 K8 K5 98 24 29 

13... 
SFP 

1015 880 190 7.9 19.0 8.0 88 K16 K6 95 23 28 

17... 1050 1240 194 7.8 14.0 8.7 86 46 42 95 33 28 

mAGNE- SILVER, SODIUM POTAS- CARBON 

SLUM, TOTAL SODIUM, AD- SLUM, BICAR- ALKA- DIOXIDE SULFATE 

DIS- RECOV-
 DIS- SOUP- DIS- BONATE CAR- LINITY DIS- DIS­

SOLVED ENABLE SOLVED TTON SOLVED (MG/L BONATE (MG/L SOLVED SOLVED 

(MG/L (UG/L (MG/L RATIO SODIUM (MG/L AS (MG/L AS (MG/L (MG/L


DATE AS MG) AS AG) AS NA) PERCENT AS K) HCO3) AS CO3) CAC03) AS CO2) AS SO4) 


NOV 

05... 4.3 0 1.2 .1 5 
 .6 61 0 50 3.9 18 

DEC 

06... 4.5 0 1.2 .1 5 .5 
 63 0 52 1.6 17 


JAN 

08... 
 6.7 1.5 .1 4 .7 100 0 82 5.1 29 


FE v+ 

20... 6.2 0 
 1.5 .1 3 .6 92 0 75 4.7 22
MA? 

20... 6.0 0 1.6 4
.1 .7 100 0 82 8.0 
 20

APR 

lo... 2.2 .7 .1 4 .5 33 0 27 4.2 7.7 


MAY 

10... 4.8 0 1.3 .1 4 .5 68 
 0 56 2.5 16


JUN 

12... 5.3 0 1.4 .1 4 .5 91 0 75 1.9 21 


JUL 

17... 6.1 1.3 .1 3 .7 98 0 80 2.3 22 


AUG 

13... 6.2 0 1.4 
 .1 3 .6 94 0 72 1.8 20 


SEP 

1 7... 6.2 0 1.5 .1 3 .6 90 0 62 1.9 22 
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94� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANTSTIDUE RIVER ABOVE MANISTIOUE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,�NITRO-�NITRO-• 

CHLO.- NITRO... GEN,��
GEN,��NITRO... 

PTDE, RIDE,��AT 180��OIS..��NO2+NO3�AMMONIA�


FLOC)...��SILICA, RESIDUE SUM OF SOLIDS,��NITRO... 

DIS... CONSTI... GEN,�GEN,�GEN, 


nIS- CAS-.�DEG. C TUENTS,�DIS-��DIS-��
SOLVED�SOLVED NO2+NO3 AMMONIA AMMONIA 

SOLVED SOLVED (MG/L DIS'. DTS... (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L SOI VED�pFp (MG/L��(MG/L��
AS���SOLVED (MG/L (MG/L (MG/L 


DATE�AS CL) AS E)��(MG/L)��DAY)��AS N)��AS N)��
5102) (MG/L) AS N) AS N) AS NH4) 


NOV 

5... 7.0 5.3 82 .10�.010��
.1��106��887��.090 .11 


DEC 

.0��92��795��.06��.030��


JAN 

08...�1.6 7.4 129 439��.15��.080�


6... 1.6 5.8 82 .09 .060 .07 


.1��125�� .15 .07 

FE8 

20...� 7.6 115 .120�
1.4 .1��131��460��.13� .12 


MAR 

20...�1.5 .1��109��297�� .090�
7.2 114 .20� .10 

APR 

16... 1.3 3.8 42 .10 .040 .05
.0��49��860��.09��.010��


MAY 

16... 1.4 .1 99 79 588 .050 .06
4.2 .06�.030��


JUN 

12...� 4.5 96 .02 .010 .01
1.4� 133��317��.01��.010��
.1�


JUL 

17...�1.4 .1��115��289��.07��.000��
5.4 111 .09 .010 .01 


AUG 

13... 1.5 6.8 109 318 .08� .01
.1 134 .040�


SEP 

17...� 7.6 106 .040 .02
1.8 .1��116��388��.11 


SED. 

NITRO- GEN,AM-� PHOS....� MFNT SUSP. 

GEN, MONIA + NITRO-��P.-0S- PHOPUS, DIS-��


NITRO-� SERI-�


CARBON,� SIEVE 

ORGANIC ORGANIC GEN, GFN, PHOPUS, PHOPU59 OIS.. ORGANIC MENT, CHARGE, DIAM. 

TOTAL TOTAL��TOTAL��TOTAL��TOTAL��SUS...�


NITRO- PHO5'.� SFOI 


TOTAL TOTAL SOLVED SUS�% FINER 

(M6/L (MG/L (MG/L (MG/L (MG/L (MG/1_ (MG/L (MG/L PENDED PENDED THAN 


DATE�AS N) AS N)��AS N) AS NO3)��AS PO4)�AS C)��(T/DAY)
AS 8) AS P) (MG/L)�.062 MM 


NOV 

5... 1.1 1.2 1.3 5.7 .050 .15 .020 3 25 100 


DEC 

6... .31 .46 2.0 .010 .000 8.1��5 100
.37�� .03�� 43��


.JA•N 

08...�.49��2.8��.03��6.4
.43 .64 .010 .010�


FE'A 

.68 3.5 .03�� 3 100 


MAP 

20...�.28 .36��2.3��.03��6.0��5.5��


20- .58�.78 .010 .000� 11��


.53 .010 .000 2 100 

Auk 


.76 3.8�� 9.2��
16... .72 .86 .020 .06��.010 8 140�100 
mAy 
16... .24 .34 .040 7 100.29�1.5� 8.3��42��
.040 .12��


JUN 

12...�.41��1.9��.06�� 5 100
.40 .43 .020 .000� 12��


JUL 

17...�.33 .34��1.9��.06��6.2��13��
.43 .020 .010 5 100 


AUG 

13...�.44 .45 .52 7.3 .030 .09 .010 1 2.4 
 100 

SEP 
17... .21 .32 .000 .000 3 100
.23��1.4��.00��11��10.0��
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�

STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

CHRO-
BARIUM, CADMIUM MIUM, CHRO- COBALT, 

ARSENIC TOTAL BARIUM. TOTAL CADMIUM TOTAL MIUM, TOTAL 
ARSENIC DIS- RECOV- DIS- RECOV- DIS- RECOV- OIS- RECOV­
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 

DATE 
TIME (UG/L 

AS AS) 
(UG/L 
AS AS) 

(UG/L 
AS RA) 

(UG/L 
AS BA) 

(UG/L 
AS CD) 

(UG/L 
AS CD) 

(UG/L 
AS CR) 

(UG/L 
AS CR) 

(UG/L 
AS CO) 

Nov 
05... 1045 1 1 300 30 2 20 20 

FEB 
20... 1030 1 0 <50 20 4 10 10 0 

JUN 
1?... 1145 0 0 <50 20 0 0 10 <10 0 

AUG 
13... 1015 1 1 200 <50 0 0 20 0 

MANGA-

COPPER, IRON. LEAD, NESE, MANGA- MERCURY 


COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL 

nIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RFCOV- DIS- RECOV-


SOLVED ERABLE SoLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (JG/L (UG/L (06/L (uG/L (UG/L (UG/L (UG/L (UG/L (UG/L 


oATE AS Co) AS CU) AS CU) AS FE) AS FE) AS PR) AS PB) AS MN) AS MN) AS HG) 


NOv 

05... 2 4 2 870 410 7 1 40 10 .5 


E'ER 

20... 0 1 1 920 510 1 1 40 30 .2 

JUN 

12... 0 4 2 800 330 2 1 30 10 <.1 


AUG 

13... 0 2 2 830 410 5 1 50 20 .3 


NICKEL, SELF- ZINC, CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- Nium, SILVER, TOTAL ZINC. ORGANIC ORGANIC 

DIS- PFCOV- DIS- NIum, DIS- DIS- RECOV- DIS- DIS- SUS-

SOLVED FRAHLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED
 

(U/L (UG/L (UG/L
(UG/L (UG/L G (UG/L (UG/L (UG/L (MG/L (MG/L 

DATE AS HG) AS NI) AS NI) AS SE) AS SE) AS AG) AS ZN) AS ZN) AS C) AS C) 


Nov 
05... 1 O 0 0 40 4 12 .5 

EFP 
21... 1 O 0 0 20 10 9.0 .2 
JUN 
12... 0 O 0 0 10 8 14 

AUG 
13... O 0 0 10 0 8.9 .3 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATEP YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IOENTiFICATION OF PEPIPHYTON 


LENGTH PIOMASS�PERI•. CHLOR-A CHLOR-B 

OF CHLORO- PERI- RHYTON PERI- PERI­
EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 
SURF_RATIO BIOMASS TOTAL CHROMO- CHROMO-
(DAYS) PERI- ASH DRY GRAPHIC GRAPHIC 

TIME PHYTON WEIGHT WEIGHT FLUORUM FLuoROm 
DATE (UNITS) G/90 M (MG/M2)G/S0 M (MG/M2)�


DEC 

1200� .080 .180�
06...�31 .00��.080��.000 


MAY 
16... 1000��.00�.236 .120 .000
30�.236�


AUG 

13... 1015 21 617�1.97 .070
1.26�1.15 




 

 

   

   

 

 

96 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 mANISTIOOE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


OATF 
 NOV 28.78 APR 11,79 MAY 18,79 JUN 20,79 JUL 19,79

TIME 
 1030 1115 1230 0950 1000 


TOTAL CELLS/ML 8700 83 630 2300 26000 


nIVERSITY: DIVISION 
 0.5 0.9 1.4 1.1 0.2 

.CLASS n.5 0.9 1.4 1.1 0.2 

..ORDER 0.5 0.9 1.9 1.3 0.3 

...FAMILY n.5 0.9 2.3 1.7 0.3 

....GENUS 0.7 0.9 2.b 2.0 0.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....CHLOROCOCCUM 

...COELASTRACEAE 

....COFLASTRUM 
 210 9 

...HYDRODICTYACEAE 

....PFDIASTRUm 

...mICRACTINIACEAE 

....mICRACTINIUM 

...00CYSTACEAE 

....ANKISTRODESMUS 
 26 1 * 0 
....CHL0RELLA 

....CHODATELLA 

....DICTYOSPHAERIum 

....KIRCHNERIELLA 
 * 
....00CYSTIS 
 69 1 52 2 

....SFLENASTRUm 

....TFTRAEDRON 

...SCENEDESMACEAE 

....CRUCIGENIA 140 2 -- - -

....SCENEDESmUS * 0 -- 210# 33 100 5 

....TETRASTRuM -- -

..TFTRASPORALES 

...COCCOmYXACEAE 

....ELAKATOTHRIX 
 26 1 

...PALmELLACEAE 

....SPHAEROCYSTIS . 220
0 1 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 39 6 26 1 * 0 
..ZYGNEMATALES 

...nESMIDIACEAE 

....CLOSTERIUM 

....COSmARIUM 

....STAURASTRUM 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
"CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 320 4 64 3 * 0 
....MELOSIRA 
....STEPHANODISCUS * 0 26 4 13 1 

"PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

...FRAGILARIACEAE 

....ASTERIONELLA -
 26 4 100 5 

....FRAGILARIA 28# 33 170# 27 --

....SYNEDRA * 0 - 26 4 

...NAVICULACEAE 

....NAVICULA 
 13 2 26 1 

...NITZSCHIACEAE 

....DENTICULA 

....NITZSCHIA * 0 39 6 13 1 210 
 1 

...SURIRELLACEAE 

....SURIRELLA 

...TABELLARIACEAE 

...TARELLARIA 
.CHRYSOPHYCEAE 
"CHRYSOMONADALES 
...MALLOMONADACEAE 
....MALLOMONAS 
...00HROMONADACEAE 
....00HROmONAS * 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM• MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIOUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE� NOV 28,78�MAY 18,79�JUL 19,79
APR 11,79�JUN 20,79�

TIME� 1030�1115�1230�0950�1000 


CELLS PER- CELLS PER- CELLS PER- CELLS PER... CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 
 �
 
....AGMENELLUM 170� 130�
2 6
� ��

....ANACYSTIS 7900# 91 90 14 1500# 65 25000# 96 

....COCCOCHLORIS 

..HORMOGONALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 55# 67� 1
190�

....PHORMIDIUM 

....SCHIZOTHRIX 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...FUGLENACEAE 

....TRACHELOMONAS . 0 * 0 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..PERIDINIALES 

...GLENODINIACEAE 

....GLENODINIUM 

...PERIDINIACEAE 

....RERIDINIUM 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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98 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 4ANISTIQUE RIVER ABOVE mANISTIOOF. MI--CONTINUED 


nuaL;TATIvE ANI) ASSOCIATED OUANTITATIvE ANALYSFS OF BInLOnICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATInN OF RHYTOPLANKTON 


DATE 

TIMF 


TOTAL CELLS/ML 


DIVERSITY: DIVISION 

.CLASS 

..ORDER 

...FAMILY 

....GENUS 


ORGANISM 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....CHLOROCOCCUM 

...COELASTRACEAE 

....COELASTRuM 

...HYDRODICTYACEAE 

....PEDIASTRuM 

...mICRACTINIACEAE 

....mICRACTINIUm 

...nOCYSTACEAE 

....ANKISTRODESmUS 

....CHLORELLA 

....CHODATELLA 

....DICTYOSPHAERIUm 

....KIRCHNERIELLA 

....00CYSTIS 

....SELENASTRUM 

....TETRAEDRON 

...sCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

....TETRASTRUM 

..TETRASPORALES 

..•00000MYXACEAE 

....ELAKATOTHRIX 

...PALmELLACEAE 

....SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDoMoNAS 

..ZYGNEMATALES 

...DESMIDIACEAE 

....CLOSTERIUM 

....COSmARIUM 

....STAURASTRUM 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 

....MELOSIRA 

....STEPHANODISCUS 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEORA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....DENTICULA 

....NITZSCHIA 

...SURIRELLACEAE 

....SURIRELLA 

...TABELLARIACEAE 

....TABELLARIA 

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...mALLOmONADACEAE 

....MALLOMONAS 

...00HROMONADACEAE 

....00HROMONAS 


AUG 15,79 SFP 5,79 

1145 1040 


2600 15000 


0.3 0.6 

0.3 0.6 

1.2 1.1 

1.2 1.2 

1.6 0.0 


CELLS PER- CELLS PER-

/ML CENT /ML CENT 


0 

- - 150 1 

R2 1 

170 1 


26 1 82 1 


440 3 

160 1 


51 2 * 0 


. 0 

- - _ -
0 

* 0 

82 1 

* 


. 0 

* 0 


* 0 

150 1 


* 0 


26 1 


* 0 


. 0 


DEC 6,79 

1200 


1000 


1.0 

1.0 

1.2 

1.2 

1.3 


CELLS PER-

/ML CENT 


10 1 

15 2 

5 1 


1900 19 


40 4 


20 2 


MAR 20,80 MAY 16,80 

1030 1000 


450 280 


0.2 1.2 

0.2 1.2 

0.2 1.7 

0.2 2.3 

0.2 2.7 


CELLS PER- CELLS PER­
/ML CENT /ML CENT 


13 3 


13 5 


51# 18 

51.0 18 


900 32 

-


26 9 

-


13 5 


13 5 


13 5 


NOTE: 0 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

•- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


���
 
DATE� AUG 15,79�DEC 6,79 MAR 20,80 MAY 16,80
SEP 5,79
���
 
TIME� 1145�1040 1200 1030 1000 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
�

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS * 0 

...CRYPTOMONADACEAE 

....CRYPTOMONAS * 0 


CYANOPHYTA�
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 460# 17 580 4 

....ANACYSTIS 540# 20 12000# 76 720# 72 13 5 

....COCCOCHLORIS 

..HORMOGONALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 1500# 58 440# 97 

....PHORMIDIUM 

....SCHIZOTHRIX 1300 9 


FUGLENOPHYTA�
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...FOGLENACEAE * 0 

....TRACHELOMONAS * 0 


PYRPHOPHYTA�
(FIRE ALGAE) 

.DINOPHYCEAE 

..PER/D1NIALES 

...GLENODINIACEAE 

....GLENODINIUM * 0 

...PERIDINIACEAE 

....PERIDINIUM 
 0 

NOTE: k - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 


99 



 

  

 

 

 

100 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04057004 MAPIISTIWIE RIVER APOVE mANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATI4E ANALYSFS OF PIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTORLANKTON 


DATE 
 JUN 12,80 JUL 17,80 AUG 13,80 SEP 17,80

TIME 
 1145 1010 1015 1050 


TOTAL CELLS/ML 9600 5700
1400 6700 


DIVERSITY: DIVISION 
 0.3 1.4 0.7 0.7 

.CLASS 0.3 1.4 0.7 0.7 

..ORDER 0.4 2.0 
 1.1 0.8 

...FAMILY 0.4 2.3 1.3 0.9 

....GENUS 0.6 1.3
2.4 1.1 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE: 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....CHLOPOCOCCUM 

...COELASTRACEAE 

....COELASTRUM 
 100 2 

...HYDRODICTYACEAE 

....PEDIASTRUM 
 51 1 

...mICRACTINIACEAE 

....MICRACTINIUM 
 51 4 

...00CYSTACEAE 

....ANKISTRODESMUS 
 26 2 120 2 

....CHLORELLA _ 

....CHODATELLA 

....DICTYOSPHAERIUM * 0 

....KIRCHNERIELLA 

....00CYSTIS * 64 77
0 1 1 

....SELENASTRUM 
 39 1 * 0 

....TETRAEDRON 
 13 1 0 

...SCENEDESMACEAE 

....CRUCIGENIA -
 51 1 

....SCENEDESMuS 170 2 210 15 210 4 100 
 2 

....TETRASTRUM 
 -

..TETRASPORALES 

...COCCOMYxACEAE 

....ELAKATOTHRIX 

...PALMELLACEAE 

....SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOmONAS 

..ZYGNEMATALES 

...DESMIDIACEAE 

....CLOSTERIUM 
 * 0 

....COSMARIum 
....STAURASTRUM o 0 

CHRYSOPHyTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 72 1 26 2 39 1 39 1 

....MELOSIRA 
 26 2 530 8 

....STEPHANODISCUS 
 -

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 
 - * 
 0 

....SyNEDRA 26 51
2 1 

...NAVICULACEAE 

....NAVICULA 
 * 0 

...NITZSCHIACEAE 

....DENTICULA 
 . 0 

....NITZSCHIA * 0 77 6 100 
 2 51 1 

...SURIRELLACEAE 

....SURIRELLA 

...TABELLARIACEAE 

....TABELLARIA 

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...MALLOMONADACEAE 

....MALLOMONAS * 0 

...00HROMONADACEAE 

....00HROmONAS 


NOTE: M - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE AEFN COUNTED; LESS THAN 1/2% 




 

    
    

 

  

  

  
  
  

  
 
 

 

 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN 101 

04057004 mANISTIoUE RTVEP ABOVE MANISTIQUE, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF pHYTOPLANKTON 

DATE JUN 12,80 JUL 17,80 AUG 13,80 SEP 17,80 
TIME 1145 1010 1015 1050 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 

CRYPTOPHYTA (CRYPTOMONADc) 
.CRYPTOPHYCEAE 
..CRYPTOmONADALES 
...CRYPT0CHRYSIDACEAE 
....CHROomONAS 26 2 * 0 
...CRYpT0m0NADACEAE 
....CRYPTOMONAS 13 1 * 0 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHRO000CCACEAE 
....AGMENELLUM - - 
....ANACYSTIS 8800# 92 710# 51 
....COCCOCHLORIS 230 2 - 
..HORmOGONALES 
...OSCILLATORIACEAE 
....OSCILLATORIA 190 2 - 
....PHORmIDIUm 190 14 
....SCHIZOTHRIX - 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 

4600# 80 

350 6 

150 2 
5600# 83 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..PERIDINIALES 
...GLENODINIACEAE 
....GLENODINIuM * 0 
...PERIDINIACEAE 
....PERIDINIUm 

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



 

 
           

102 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIOUE RIVER ABOVE mANISTICIUE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (mTCROmHoS/Cm AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAY MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 
1 
2 
3 
4 
5 

204 
201 
206 
205 
202 

196 
196 
201 
201 
199 

200 
198 
203 
203 
201 

130 
136 
141 
138 
143 

125 
133 
136 
129 
136 

127 
134 
139 
113 
140 

122 
132 
142 
147 
147 

110 
123 
132 
142 
145 

114 
130 
137 
145 
146 

190 
194 
195 
199 
204 

188 
191 
191 
195 
199 

189 
192 
193 
197 
202 

6 
7 
H 
9 
10 

203 
203 
204 
203 
201 

200 
201 
195 
196 
198 

201 
202 
198 
200 
200 

144 
144 
145 
144 
144 

141 
141 
142 
135 
142 

142 
143 
144 
139 
143 

145 
144 
149 
156 
158 

143 
142 
143 
151 
156 

144 
143 
146 
154 
156 

210 
214 
221 
225 
225 

205 
210 
215 
221 
220 

208 
213 
219 
223 
223 

11 
12 
13 
14 
15 

197 
196 
194 
192 
195 

194 
194 
191 
183 
184 

196 
195 
192 
188 
189 

143 
147 
153 
151 
160 

141 
143 
148 
149 
149 

142 
145 
151 
150 
155 

160 
167 
173 
176 
177 

156 
160 
168 
174 
173 

158 
164 
170 
175 
175 

220 
220 
220 
220 
215 

217 
218 
218 
216 
209 

218 
219 
220 
218 
212 

16 
17 
18 
19 
20 

191 
186 
182 
177 
178 

183 
175 
167 
166 
173 

188 
182 
174 
172 
175 

161 
166 
168 
169 
168 

158 
159 
163 
167 
166 

160 
163 
166 
168 
167 

183 
188 
189 
193 
193 

178 
183 
187 
190 
191 

180 
186 
188 
192 
192 

208 
203 
198 
194 
188 

203 
199 
194 
188 
183 

206 
201 
195 
191 
166 

21 
22 
23 
24 
25 

179 
176 
164 
156 
144 

173 
165 
156 
145 
138 

176 
170 
160 
150 
142 

171 
169 
163 
156 
152 

167 
164 
156 
149 
149 

169 
167 
160 
152 
151 

192 
191 
190 
190 
186 

190 
189 
188 
186 
181 

191 
190 
189 
188 
184 

182 
178 
181 
184 
185 

178 
177 
177 
180 
183 

180 
178 
179 
183 
184 

26 
27 
28 
29 
30 
31 

138 
129 
129 
121 
123 
128 

120 
109 
122 
112 
113 
120 

131 
117 
127 
117 
117 
124 

152 
146 
146 
141 
135 
---

146 
145 
140 
136 
115 
---

149 
146 
142 
140 
126 
---

182 
182 
180 
181 
185 
188 

180 
178 
178 
178 
181 
185 

181 
179 
179 
180 
183 
186 

188 
189 
190 
190 
190 
192 

185 
187 
188 
188 
188 
190 

186 
188 
189 
189 
190 
191 

MONTH 206 109 174 171 115 148 193 110 169 225 177 199 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

192 
192 
193 
193 
193 

191 
190 
191 
192 
191 

191 
191 
192 
192 
192 

203 
205 
204 
204 
205 

202 
201 
201 
202 
202 

203 
203 
202 
203 
204 

178 
170 
170 
160 
155 

166 
166 
156 
154 
146 

174 
168 
162 
157 
152 

156 
157 
154 
151 
147 

139 
147 
147 
134 
135 

144 
152 
149 
142 
142 

6 
7 
8 
9 
10 

193 
195 
195 
196 
197 

192 
191 
193 
193 
194 

192 
192 
194 
194 
196 

203 
206 
205 
203 
205 

201 
203 
202 
201 
203 

202 
204 
203 
202 
204 

153 
140 
146 
144 
134 

137 
132 
134 
131 
121 

144 
136 
139 
138 
126 

148 
144 
142 
148 
153 

142 
141 
140 
141 
146 

145 
143 
141 
144 
150 

11 
12 
13 
14 
15 

197 
197 
199 
200 
199 

196 
195 
196 
198 
196 

196 
197 
197 
198 
197 

207 
209 
208 
208 
208 

203 
206 
205 
205 
205 

206 
208 
207 
207 
206 

122 
126 
109 
98 
101 

100 
109 
76 
77 
87 

111 
116 
89 
87 
96 

158 
160 
156 
153 
152 

150 
154 
148 
144 
143 

155 
157 
153 
147 
147 

16 
17 
18 
19 
20 

198 
199 
198 
198 
198 

195 
196 
196 
196 
195 

197 
198 
197 
197 
196 

209 
207 
208 
206 
207 

206 
205 
205 
204 
204 

208 
206 
206 
205 
206 

98 
107 
111 
114 
123 

85 
91 
102 
105 
112 

91 
99 
106 
108 
117 

156 
163 
163 
164 
168 

150 
153 
156 
158 
162 

153 
156 
159 
161 
166 

21 
22 
23 
24 
25 

197 
197 
197 
198 
197 

196 
195 
195 
195 
195 

197 
196 
196 
196 
196 

205 
203 
198 
196 
195 

202 
198 
196 
194 
193 

203 
201 
197 
195 
194 

123 
125 
126 
119 
127 

117 
116 
112 
111 
119 

120 
120 
121 
116 
123 

173 
180 
186 
188 
192 

166 
173 
179 
180 
188 

169 
176 
182 
183 
190 

26 
27 
28 
29 
30 
31 

198 
199 
200 
202 
---

196 
198 
198 
198 
---

197 
199 
199 
200 
---

192 
190 
191. 
193 
189 
186 

189 
188 
188 
190 
185 
179 

191 
189 
190 
191 
187 
183 

130 
140 
136 
140 
144 
---

120 
128 
131 
132 
138 
---

126 
133 
134 
136 
140 
---

193 
194 
196 
199 
203 
202 

188 
190 
192 
194 
198 
200 

190 
192 
194 
195 
200 
201 

MONTH 202 190 196 209 179 201 178 76 126 203 134 164 



 

            

   

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 

 

103 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 mANISTIouE RIVER ABOVE MANISTIOUE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (miCRomHoS/cm AT 25 DEG. C1, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

202 
199 
200 
202 
201 

198 
196 
197 
198 
195 

201 
198 
199 
200 
198 

246 
179 
184 
183 
185 

178 
175 
173 
179 
179 

217 
177 
179 
181 
182 

197 
205 
196 
205 
193 

188 
189 
185 
196 
187 

190 
197 
187 
200 
189 

205 
207 
207 
209 
213 

201 
203 
206 
204 
202 

202 
205 
207 
206 
208 

6 
7 
8 
9 
10 

197 
197 
189 
190 
192 

194 
190 
185 
185 
188 

195 
194 
187 
187 
190 

181 
185 
184 
183 
185 

176 
176 
176 
177 
179 

178 
180 
179 
181 
182 

189 
193 
199 
191 
199 

186 
186 
191 
187 
193 

188 
190 
195 
189 
195 

212 
212 
213 
213 
212 

205 
209 
207 
203 
204 

208 
210 
211 
208 
209 

11 
12 
13 
14 
15 

192 
196 
197 
196 
193 

186 
187 
190 
189 
183 

188 
192 
193 
193 
185 

189 
183 
188 
188 
191 

180 
178 
179 
183 
185 

183 
180 
184 
184 
188 

197 
194 
193 
198 
199 

194 
187 
187 
194 
195 

195 
189 
189 
196 
197 

208 
211 
205 
203 
211 

201 
202 
198 
197 
20U 

205 
206 
201 
200 
204 

16 
17 
18 
19 
20 

187 
188 
184 
178 
176 

181 
183 
178 
172 
169 

184 
185 
181 
174 
173 

188 
188 
185 
183 
186 

183 
182 
179 
180 
176 

184 
186 
183 
182 
182 

202 
203 
206 
205 
206 

197 
198 
199 
198 
197 

199 
200 
203 
199 
200 

204 
205 
206 
200 
194 

201 
200 
194 
189 
184 

202 
202 
201 
196 
190 

21 
22 
23 
24 
25 

183 
183 
201 
202 
201 

172 
172 
179 
195 
196 

176 
176 
192 
199 
199 

184 
184 
187 
186 
188 

176 
176 
183 
180 
181 

180 
181 
185 
184 
185 

214 
218 
204 
212 
213 

206 
205 
200 
200 
209 

211 
213 
202 
207 
211 

204 
193 
198 
182 
184 

193 
186 
181 
175 
173 

196 
190 
187 
178 
180 

26 
27 
28 
29 
30 
31 

201 
200 
195 
215 
240 
---

194 
186 
183 
194 
215 
---

199 
194 
188 
201 
227 
---

188 
193 
194 
191 
194 
193 

180 
183 
187 
187 
188 
188 

183 
189 
191 
189 
191 
190 

210 
209 
206 
206 
199 
203 

207 
203 
198 
197 
196 
197 

209 
206 
202 
202 
198 
201 

175 
175 
174 
176 
177 
---

168 
167 
168 
165 
171 
---

172 
170 
172 
171 
174 
---

MONTH 240 169 192 246 173 185 218 185 198 213 165 196 

TEMPERATURE, WATER (DFG. C),��WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 
1 
2 
3 
4 
5 

17.0 
16.5 
16.0 
15.0 
14.0 

16.5 
15.5 
15.0 
14.0 
13.5 

16.5 
16.0 
15.5 
14.5 
13.5 

7.0 
6.0 
6.0 
5.5 
5.0 

6.5 
5.5 
5.5 
4.5 
5.0 

7.0 
6.0 
5.5 
5.0 
---

.0 

.0 

.5 
1.0 
1.0 

.0 

.0 

.0 

.5 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
6 
7 
8 
9 
10 

13.5 
12.0 
11.5 
10.0 
9.5 

12.0 
11.5 
10.0 
9.5 
8.5 

13.0 
11.5 
10.5 
10.0 
9.0 

5.0 
4.5 
4.0 
2.0 
1.5 

4.5 
4.0 
2.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.5 
.5 

.5 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
11 
12 
13 
14 
15 

8.0 
7.5 
6.0 
5.0 
7.5 

7.5 
boo 
4.0 
3.5 
4.5 

8.0 
7.0 
5.0 
4.5 
6.0 

1.0 
1.5 
1.5 
1.5 
2.0 

1.0 
1.0 
1.5 
1.5 
1.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
16 
17 
18 
19 
20 

8.5 
9.5 
8.5 
10.0 
11.0 

6.5 
8.0 
8.0 
8.5 
10.0 

7.5 
8.5 
8.5 
9.0 
10.5 

2.0 
2.5 
2.5 
2.5 
3.0 

2.0 
2.0 
2.5 
2.5 
2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
21 
22 
23 
24 
25 

12.0 
12.0 
11.0 
10.0 
8.0 

11.0 
11.0 
10.0' 
8.0 
6.0 

12.0 
11.5 
10.5 
9.0 
7.0 

3.5 
4.0 
4.5 
4.0 
4.0 

2.5 
3.0 
4.0 
4.0 
2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
26 
27 
28 
29 
30 
31 

6.0 
4.5 
4.5 
4.5 
5.5 
6.5 

4.5 
4.0 
4.0 
4.0 
4.0 
5.0 

5.0 
4.0 
4.0 
4.0 
4.5 
5.5 

4.0 
4.0 
3.5 
1.0 
.0 

4.0 
3.5 
1.0 
.0 
.0 
---

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
MONTH 17.0 3.5 9.0 7.0 .0 1.0 .0 .5 .0 .0 



 

           

104 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIOUF RIVER ABOVE mANISTIOUE. MI--CONTINUED 


TEmPERATURE, WATER (DFO. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX�MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.5 
4.0 
4.5 

.5 
1.0 
3.0 

---
3.5 

13.5 
14.5 
16.0 

10.5 
12.0 
13.0 

11.5 
13.5 
14.5 

4 

5 
.0 

.0 
.0 

.0 
.0 

.0 
.0 

.0 
.0 

.0 
.0 
.0 

4.0 
4.5 

2.0 
3.0 

3.0 
4.0 

16.0 
16.5 

14.5 
15.5 

15.5 
16.0 

6 
7 
8 
9 
10 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.5 
3.5 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.5 
1.5 

3.5 
3.0 
3.0 
3.0 
2.0 

16.0 
14.5 
12.0 
11.0 
10.0 

14.5 
12.0 
11.0 
10.0 
9.5 

15.0 
13.0 
11.5 
10.5 
10.0 

11 
12 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

2.0 
2.0 

1.5 
2.0 

11.0 
11.5 

9.5 
10.5 

10.5 
11.0 

13 
14 
15 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.5 
2.5 
3.0 

2.5 
2.0 
3.0 

11.5 
11.0 
12.5 

11.0 
10.5 
10.5 

11.5 
11.0 
11.5 

16 
17 
18 
19 
20 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 
1.0 
1.0 
1.5 
1.5 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 
1.0 
1.0 

4.0 
5.0 
7.0 
8.5 
8.5 

1.5 
4.0 
4.5 
6.5 
8.0 

5.5 
7.5 

14.0 
14.5 
15.5 
17.0 
18.0 

11.5 
13.0 
14.5 
14.5 
16.0 

12.5 
14.0 
14.5 
15.5 
17.0 

21 
22 
23 
24 
25 

.5 

.5 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.5 
1.5 
1.0 
1.5 
1.5 

.0 

.0 

.0 

.0 

.0 

9.5 
11.0 
10.0 
9.0 
7.5 

8.0 
9.0 
9.0 
7.5 
7.0 

9.0 
10.0 
9.5 
8.5 
7.5 

19.0 
20.5 
20.5 
22.0 
22.0 

16.5 
18.0 
18.5 
19.0 
20.5 

17.5 
19.0 
19.5 
20.5 
21.5 

26 
27 
28 
29 
30 
31 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 
1.0 
1.0 
1.5 
1.0 
1.5 

.0 

.0 

.5 

.5 

.5 

.5 

7.5 
9.0 
9.0 
9.5 
11.0 
---

7.0 
7.0 
7.5 
8.5 
9.0 
---

7.0 
7.5 
7.5 
9.0 
10.0 
---

21.5 
20.5 
20.5 
19.5 
18.5 
18.0 

20.0 
19.5 
18.5 
18.0 
18.0 
17.0 

20.5 
20.0 
19.5 
18.5 
18.0 
17.5 

MONTH .5 .0 .0 1.5 .0 11.0 .5 22.0 9.5 15.0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 
1 
2 
3 
4 

5 

17.5 
16.5 
17.5 
18.5 
18.0 

16.0 
15.5 
15.5 
16.5 
17.0 

16.5 
16.0 
16.5 
17.5 
18.0 

20.0 
70.5 
21.5 
22.5 
22.0 

19.0 
18.0 
19.0 
20.5 
21.0 

19.5 
19.0 
20.0 
21.5 
21.5 

23.0 
23.0 
22.5 
22.5 
23.0 

21.5 
22.5 
21.5 
21.5 
21.5 

22.0 
22.5 
22.0 
22.0 
22.0 

21.0 
21.0 
20.5 
20.5 
20.5 

20.5 
20.0 
19.5 
19.5 
19.5 

20.5 
20.5 
20.0 
20.0 
20.0 

6 
7 
8 
9 
10 

19.0 
18.5 
17.0 
16.0 
15.5 

16.5 
17.0 
15.5 
15.0 
15.0 

17.5 
18.0 
16.0 
15.5 
15.0 

?2.5 
22.0 
73.0 
23.5 
24.5 

20.0 
21.0 
21.5 
22.5 
23.0 

21.0 
21.5 
22.0 
23.0 
23.5 

23.5 
24.0 
24.5 
24.0 
24.0 

22.0 
22.5 
23.5 
23.5 
23.0 

22.5. 
23.0 
24.0 
24.0 
23.5 

20.5 
21.5 
21.5 
21.5 
20.0 

19.0 
20.0 
20.5 
20.0 
19.0 

19.5 
20.5 
21.0 
21.0 
19.5 

11 
12 
13 
14 
15 

16.5 
17.0 
17.0 
17.5 
17.5 

14.0 
15.5 
16.0 
16.5 
16.5 

15.5 
16.0 
16.5 
17.0 
17.0 

25.0 
24.5 
24.5 
24.0 
25.5 

23.5 
23.5 
23.5 
23.5 
23.5 

24.5 
24.0 
24.0 
24.0 
24.0 

23.5 
22.0 
21.5 
21.5 
21.0 

22.0 
21.0 
21.0 
20.5 
20.5 

22.5 
21.5 
21.0 
21.0 
20.5 

19.0 
18.5 
17.0 
17.0 
16.0 

18.0 
17.0 
17.0 
16.0 
15.5 

18.5 
18.0 
17.0 
16.5 
15.5 

16 
17 
18 
19 
20 

18.0 
18.5 
18.5 
18.0 
19.0 

16.5 
16.5 
17.5 
16.5 
17.0 

17.0 
17.5 
18.0 
17.5 
18.0 

25.0 
25.0 
24.0 
24.0 
24.0 

24.5 
22.5 
22.0 
22.0 
22.5 

24.5 
24.0 
23.0 
22.5 
23.0 

21.0 
20.5 
21.0 
21.5 
22.0 

19.5 
20.0 
19.5 
20.5 
21.0 

20.0 
20.0 
20.0 
21.0 
21.5 

15.5 
15.0 
15.0 
14.0 
14.0 

15.5 
14.0 
14.0 
13.5 
13.5 

15.5 
14.5 
14.5 
13.5 
14.0 

21 
22 
23 
24 
25 

19.5 
20.5 
21.5 
22.5 
23.0 

18.0 
18.0 
19.0 
20.5 
22.0 

18.5 
19.0 
20.0 
21.5 
22.5 

23.5 
23.5 
23.0 
24.0 
23.5 

22.0 
22.0 
21.5 
22.0 
22.0 

22.5 
22.5 
22.0 
23.0 
23.0 

23.0 
24.0 
24.0 
23.5 
23.0 

21.5 
22.0 
22.0 
22.0 
21.5 

22.0 
22.5 
23.0 
22.5 
22.0 

14.0 
14.0 
14.0 
12.5 
12.0 

14.0 
13.5 
13.0 
12.0 
11.0 

14.0 
14.0 
13.5 
12.0 
11.5 

26 
27 
28 
29 
30 
31 

?3.5 
23.0 
21.5 
20.0 
20.0 
---

22.5 
21.5 
19.5 
19.5 
18.5 
---

23.0 
22.5 
20.5 
19.5 
19.5 
---

22.5 
22.5 
23.0 
23.0 
23.0 
23.0 

21.5 
21.5 
21.5 
21.5 
22.0 
21.5 

22.0 
21.5 
22.0 
22.0 
22.5 
22.0 

22.5 
21.5 
21.0 
20.5 
20.5 
21.0 

21.5 
20.5 
20.0 
19.5 
19.5 
19.5 

22.0 
21.0 
20.0 
20.0 
20.0 
20.5 

11.0 
11.0 
11.0 
11.5 
12.0 
---

10.5 
10.5 
10.0 
10.5 
11.5 
---

11.0 
10.5 
10.5 
11.0 
11.5 
---

MONTH 23.5 14.0 18.0 25.5 18.0 22.5 24.5 19.5 21.5 21.5 10.0 16.0 



 

 

105 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057510 STURGEON RIVER NEAR NAHMA JUNCTION, MI 


LOCATION.--Lat 45°56'35", long 86°42'20", in SW', sec.17, T.41 N., R.19 W., Delta County, Hydrologic Unit 04030112, Hiawatha National 

Forest, on left bank 30 ft (9 m) upStream from bridge on Forest Service Road 2231, 500 ft (152 m) downstream from Mormon Creek, 0.1 mi 

(0.2 km) east of Federal Forest Highway 13, and 3.2 mi (5.1 km) north of Nahma Junction. 


DRAINAGE AREA.--183 mil (474 km2). 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 610.99 ft (186.230 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--14 years, 209 ft3/s (5.919 m3/s), 15.51 in/yr (394 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,580 ft3/s (44.7 m3/s) Apr. 18, 1971, Apr. 30, 1972, gage height, 9.85 ft (3.002 m);

minimum, 35 ft3/s (0.99 m3/s) Sept. 11, 12, 13, 14, 1976, gage height, 3.58 ft (1.091 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,030 ft3/s (29.2 m3/s) Apr. 10, gage height, 8.02 ft (2.444 m); minimum, 60 ft3/s

(1.70 m3/s) July 10, 11, 12, 13, gage height, 3.83 ft (1.167 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY DEC�� MAR MAY JUL AUG SEP
OCT NOV JAN FEB��APR��JUN�


1 81 329 327 140 130 78 170 286 94 72 75 120 
2 82 326 300 135 125 78 185 269 113 70 72 113 
3 81 294 290 130 120 78 200 251 116 68 76 106 
4 87 268 275 125 115 78 212 233 105 65 72 104 
5 86 252 255 120 110 78 256 215 97 66 121 95 

6 84 288 240 125 100 78 317 196 109 67 124 87 
7 84 296 227 125 96 78 386 181 110 65 109 81 
8 88 279 218 130 94 78 506 169 107 65 125 78 
9 90 256 215 140 92 78 864 160 104 62 131 113 
10 95 234 210 150 90 78 1010 154 96 60 104 125 

11 99 214 205 155 88 78 881 233 89 61 91 104 
12 104 204 197 160 86 78 738 252 83 61 87 94 
13 167 189 190 170 84 78 633 218 84 61 80 211 
14 218 180 185 180 82 78 541 191 105 66 78 347 
15 206 174 185 190 82 78 472 173 106 74 75 333 

16 185 167 180 200 80 78 411 157 98 73 71 276 
17 166 164 185 205 78 80 380 145 90 91 69 234 
18 151 164 190 215 78 80 361 136 84 84 68 213 
19 173 170 195 220 78 84 366 130 103 81 67 229 
20 224 210 200 220 78 86 405 123 119 88 238 214 

21 248 223 205 220 78 92 407 116 102 105 279 298 
22 309 281 215 215 78 96 402 109 92 119 202 427 
23 540 302 227 210 78 98 393 104 83 98 140 377 
24 599 286 250 200 78 100 371 100 77 84 112 322 
25 543 262 245 190 78 100 358 95 73 77 132 299 

26 469 335 226 180 78 105 343 90 72 74 174 280 
27 418 494 206 170 78 110 329 87 76 70 262 257 
28 391 455 189 165 78 110 313 85 75 66 237 229 
29 361 385 167 155 78 115 301 82 74 70 189 203 
30 330 342 157 145 --- 125 297 82 74 75 155 185 
31 304 --- 150 140 145 --- 90 --- 78 131 ---

TOTAL 7063 8023 6706 5225 2588 2774 12808 4912 2810 2316 3946 6154 
MEAN 228 267 216 169 89.2 89.5 427 158 93.7 74.7 127 205 
MAX 599 494 327 220 130 145 1010 286 119 119 279 427 
MIN 81 164 150 120 78 78 170 82 72 60 67 78 
CFSM 1.25 1.46 1.18 .92 .49 .49 2.33 .86 .51 .41 .69 1.12 
IN. 1.44 1.63 1.36 1.06 .53 .56 2.60 1.00 .57 .47 .80 1.25 

CAL YR 1979�TOTAL 100223 MEAN 275 MAX 1480 MIN 81 CFSM 1.50 IN 20.37 
WTR YR 1980�TOTAL 65325 MEAN 178 MAX 1010 MIN 60 CFSM�.97 IN�13.28 



 

 

106 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI 


LOCATION.--Lat 46.29'57", long 87°53'11", in SW4 sec.l, T.47 N., R.29 W., Marquette County, Hydrologic Unit 04030110, on left bank 15 ft 

(5 m) upstream from county highway, 0.3 mi (0.5 km) north of Humboldt, and 1.5 mi (2.4 km) downstream from Halfway Creek. 


DRAINAGE AREA.--46.0 mil (119.1 km2). 


PERIOD OF RECORD.--June 1959 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. V-notch sharp-crested weir since Oct. 3, 1960. Datum of gage is 1,521.20 ft (463.662 m) Cleveland-Cliffs 

Iron Co. datum. Prior to Sept. 1, 1960, nonrecording gage at same site and datum. 


REMARKS.--Records fair. From July 1960 to June 1972, some diversion 100 ft (30 m) above station by industry for iron ore processing; 

figures of runoff adjusted. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--21 years, 61.0 ft3/s (1.728 m./s), 18.01 in/yr (457 mm/yr), adusted for diversion 1960 to 1972. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,640 ft3/s (46.4 m./s) Apr. 24, 1960, gage height, 8.30 ft (2.530 m), from floodmark; 

minimum, 4.0 ft3/s (0.11 m./s) Sept. 12, 1976; minimum gage height, 1.07 ft (0.326 m) Aug. 24, 1960. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 390 ft3/s (11.0 m./s) Oct. 24, gage height, 5.19 ft (1.582 m); minimum, 10 ft3/s 

(0.28 m3/s) Aug. 23, gage height, 1.70 ft (0.518 m). 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 14 192 49 25 21 17 40 100 60 18 17 20 
2 15 251 47 25 21 17 48 88 56 17 15 21 
3 16 218 46 25 20 17 53 78 49 15 14 22 
4 17 174 44 25 20 16 51 69 40 14 13 25 
5 17 144 44 25 19 16 67 62 32 20 15 18 

6 16 132 42 25 19 16 87 56 32 18 14 14 
7 16 115 43 26 19 17 118 53 43 31 13 13 
8 16 100 42 26 19 16 156 50 107 36 13 11 
9 18 97 40 26 18 16 183 50 100 25 12 18 
10 20 85 40 26 18 16 187 49 70 20 12 18 

11 20 73 40 27 18 16 169 50 52 18 17 13 
12 21 65 39 28 18 16 143 50 41 16 17 13 
13 30 61 38 29 18 16 120 46 37 15 15 40 
14 44 57 36 30 18 15 102 46 66 30 15 177 
15 37 55 36 31 18 15 91 44 65 41 16 226 

16 45 54 36 31 18 15 83 41 50 29 15 136 
17 51 54 36 32 19 18 90 38 39 22 13 83 
18 46 54 36 33 18 18 133 36 32 21 13 74 
19 48 53 35 33 18 18 166 33 28 22 13 80 
20 54 72 34 32 19 21 221 27 23 37 13 74 

21 57 66 33 32 19 20 280 27 21 42 13 140 
22 139 62 32 31 19 20 304 26 18 34 13 218 
23 279 61 31 30 19 18 306 23 18 28 11 175 
24 374 58 31 29 19 18 276 22 17 23 15 118 
25 290 52 30 28 19 18 221 20 16 38 25 114 

26 210 54 29 27 19 20 183 19 16 45 25 145 
27 168 58 28 26 18 20 170 17 15 30 21 140 
28 170 54 27 25 18 21 152 15 14 24 16 103 
29 182 52 26 24 18 23 133 14 20 22 14 78 
30 174 50 26 23 --- 27 117 16 22 19 17 68 
31 169 --- 25 22 33 --- 37 --- 18 20 ---

TOTAL 2773 2673 1121 857 544 570 4450 1302 1199 788 475 2395 
MEAN 89.5 89.1 36.2 27.6 18.8 18.4 148 42.0 40.0 25.4 15.3 79.8 
MAX 374 251 49 33 21 33 306 100 107 45 25 226 
MIN 14 50 25 22 18 15 40 14 14 14 11 11 
CFSM 1.95 1.94 .79 .60 .41 .40 3.22 .91 .87 .55 .33 1.74 
IN. 2.24 2.16 .91 .69 .44 .46 3.60 1.05 .97 .64 .38 1.94 

CAL YR 1979 TOTAL 31722�MAX 1000�CFSM 1.89�
MEAN 86.9�MIN 14�IN 25.65 

WTR YR 1980 TOTAL 19147�374���CFSM 1.14�
MEAN 52.3 MAX MIN 11�IN 15.48 


http:1,521.20
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- 1.4 EXPLANATION 

th, 

_ V. Water quality temperature recorder . 

• Latmoor 
A Surface water gaging site. 

Combination, water quality & surface 
Afflk�

water gages at same locale . 

Fig .8 Location of water quality temperature 

recorders d surface water gaging sites in and 

around the Greenwood Reservoir complex. 

25 -.-

36 31 

T. 47 N. 
T. 4T N. 

T. 46 N. 
T.46 N. 

Greenwood Reservoir is formed by an earth/rockfill main dam (Greenwood Dam) and several earthfill dikes surrounding the storage 

area. Storage began Dec. 22, 1972, and the fixed-crest concrete spillway was completed in September 1973. The usable capacity of 

the reservoir is 23,300 acre-ft (28.7 hm3) at a spillway elevation of 1515 ft (461.8 m). At pool elevation exceeding 1515 ft 

(461.8 m), water flows over the spillway into the Middle Branch Escanaba River below Greenwood Release (04057814). At lower pool 

elevations, outflow from Greenwood Reservoir into Greenwood Afterbay is completely regulated by the multiport outlet of Greenwood 

Dam. Greenwood Afterbay has two outlets; one for diversion by pipeline into Green Creek and the second for releasing flows to 

Middle Branch Escanaba River. Water temperatures are measured directly below Greenwood Dam (Greenwood Afterbay, 04057813), and 

the gaging station below the release from the afterbay to Middle Branch Escanaba River (Greenwood Release, 04057814). 




 

   
   
   
   

  

   
   
   
   
   
   
   
   
   

  

108 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057811 GREENWOOD RESERVOIR NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'32", long 87°48'02", in NW' SW1/4 sec.27, T.47 N., R.28 W., Marquette County, Hydrologic Unit 04030110, at downstream 

side of dam, on Middle Branch Escanaba River, 3.7 mi (6.0 km) southwest of Greenwood. 


DRAINAGE AREA.--67.4 mil (174.6 km2). 


PERIOD OF RECORD.--December 1972 to current year (monthend contents only). 


GAGE.--Water-stage recorder. Datum of gage is 1,400.00 ft (246.720 m) National Geodetic Vertical Datum of 1929 (levels by Cleveland-Cliffs 

Iron Co.); gage readings have been reduced to elevations NGVD. Prior to Feb. 20, 1973, nonrecording gage at same site and datum. 


REMARKS.--The reservoir is formed by an earth/rockfill main dam and several earthfill dykes surrounding the storage area. Storage began 

Dec. 22, 1972. The fixed-crest concrete spillway was completed September 1973. The usable capacity of the reservoir is 23,300 acre­
ft (28.7 hm3) at spillway elevation 1,515 ft (461.8 m). Above elevation of 1,515 ft (461.8 m), water flows over concrete spillway 

into Middle Branch Escanaba River about 2,000 ft (610 m) below station 04057814. The main dam is equipped with an outlet structure 

with 4 valves to control flow to afterbay (conservation pool) which has a capacity of 420 acre-ft (518,000 m3) at elevation 1,480 ft 

(451.1 m). Two outlet systems from the afterbay provide for diversion and release flow. Diverted flow to Green Creek gaged at Green­
wood Diversion (station 04057813); released flow to Middle Branch Escanaba River gaged at Greenwood Release (station 04057814). Res­
ervoir impounds water for diversion to Schweitzer Reservoir (station 04058190), for use in iron ore processing. 


EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 25,400 acre-ft (31.3 hm3) Apr. 26, 27, 1979, elevation, 1,516.5 ft (462.23 m); minimum 

since first filling, 3,240 acre-ft (3.99 hm3) Mar. 12, 1977, elevation, 1,491.1 ft (454.49 m). 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 24,560 acre-ft (30.3 hm3) Apr. 22, elevation, 1,515.9 ft (462.05 m); minimum, 21,090 acre­
ft (26.0 hm3) Sept. 12, elevation, 1,513.3 ft (461.25 m). 


MONTHEND ELEVATION, IN FEET NGVD, AND CONTENTS AT 2400, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


Change in contents 


DATE 
Elevation 
(feet) 

Contents 
(acre-feet) 

(acre-
feet) 

(equivalent 
in ft3/s) 

Sept. 
Oct. 
Nov. 
Dec. 

30 
31 
30 
31 

1514.2 
1515.5 
1515.1 
1515.0 

22,260 
24,000 
23,440 
23,300 

--
+1,740 

-560 
-140 

--
+28.3 
-9.4 
-2.3 

CAL YR 1979 +780 +1.1 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 

31 
29 
31 
30 
31 
30 
31 
31 
30 

1514.8 
1514.1 
1513.4 
1515.5 
1514.6 
1514.6 
1514.0 
1513.4 
1515.3 

23,040 
22,130 
21,220 
24,000 
22,780 
22,780 
22,000 
21,220 
23,720 

-260 
-910 
-910 

+2,780 
-1,220 

0 
-780 
-780 

+2,500 

-4.2 
-15.8 
-14.8 
+46.7 
-19.8 
0 

-12.7 
-12.7 
+42.0 

WTR YR 1980 +1,460 +2.0 

http:1,400.00


 

    

 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN 109 


04057812 GREENWOOD AFTERBAY NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'32", long 87°48'02", in NW4 SW4 sec.27, T.47 N., R.28 W., Marquette County, Hydrologic Unit 0403Q110, in control 

house on downstream side of Greenwood Dam on the Middle Branch Escanaba River, 3.5 mi (5.6 km) southwest of Greenwood. 


DRAINAGE AREA.--67.4 mi. (174.6 km2). 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: January 1973 to current year. 


INSTRUMENTATION.--Temperature recorder since Jan. 31, 1973. 


REMARKS.--Temperature recorder clock stopped Apr. 23 to May 6 (range in temperature 3.0 to 5.5°C), June 27 to July 1 (range in temperature 

13.0 to 13.5°C). Flow regulated by the multi-port outlets of Greenwood Reservoir. Altitude of outlets are: (No.1) 1,505 ft (458.7 m), 

(No. 2) 1,495 ft (455.7 m), (No. 3) 1,485 ft (452.6 m), (No. 4) 1,478 ft (450.5 m) above mean sea level. Outlet No. 3 was open Oct. 1 

to Sept. 30. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.5°C July 14, 15, 1974; minimum, 0.0°C on many days during January to March 1973. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 17.0°C Aug. 2-8, Sept. 10, 11; minimum, 2.5°C on many days during March and April. 


TEMPERATURE, WATER (DEG. Cl. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 14.5 14.5 7.5 7.5 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

2 14.5 14.5 7.5 7.5 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

3 14.5 14.5 7.5 6.5 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

4 14.5 13.5 6.5 6.5 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

5 13.5 13.5 6.5 6.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 


6 13.5 13.0 6.0 5.5 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

7 13.0 12.5 5.5 5.5 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

8 12.5 12.5 5.5 4.5 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

9 12.5 12.0 4.5 4.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

10 12.0 11.5 4.0 4.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 


11 11.5 11.0 4.0 4.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

12 11.0 10.5 4.0 4.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

13 10.5 10.0 4.0 4.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

14 10.0 9.5 4.0 4.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 3.0 

15 9.5 9.5 4.0 4.0 3.0 3.0 3.5 3.5 3.0 3.0 3.0 2.5 


16 9.5 9.5 4.0 4.0 3.0 3.0 3.5 3.5 3.0 3.0 2.5 2.5 

17 9.5 9.5 4.0 4.0 3.5 3.0 3.5 3.5 3.0 3.0 2.5 2.5 

18 9.5 9.5 4.0 4.0 3.5 3.5 3.5 3.5 3.0 3.0 2.5 2.5 

19 9.5 9.5 4.0 3.5 3.5 3.5 3.5 3.5 3.0 3.0 2.5 2.5 

20 9.5 9.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 2.5 2.5 


21 9.5 9.5 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 2.5 2.5 

22 9.0 9.0 3.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 2.5 

23 9.0 8.5 3.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 

24 8.5 8.5 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 3.0 2.5 

25 8.5 8.0 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 


26 8.0 8.0 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 

27 8.0 8.0 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 

28 8.0 8.0 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 

29 8.0 8.0 3.5 3.0 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 

30 8.0 8.0 3.0 3.0 3.5 3.5 3.0 3.0 --- --- 2.5 2.5 

31 8.0 7.5 --- --- 3.5 3.5 3.0 3.0 2.5 2.5 


MONTH 14.5 7.5 7.5 3.0 3.5 3.0 3.5 3.0 3.0 3.0 3.0 2.5 




 

   

 

  

110 STREAMS TRINIITARY TO LAKE MICHIGAN 

04057812 GREENWOOD AFTERBAY NEAP GREENWOOD, MI--CONTINUED 

TEMPERATURE, WATER (DE(. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 
APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 2.5 2.5 9.5 9.0 --- --- 16.5 16.5 15.5 15.52 2.5 2.5 9.5 9.5 13.5 13.5 17.0 16.5 15.5 15.53 2.5 2.5 9.5 9.5 13.5 13.5 17.0 16.5 16.0 15.54 2.5 2.5 9.5 9.5 13.5 13.5 17.0 17.0 16.5 16.05 2.5 2.5 10.0 9.5 14.0 13.5 17.0 17.0 16.5 16.5 
6 
7 

2.5 2.5 --- --- 9.5 9.5 13.5 13.5 17.0 17.0 16.5 16.52.5 2.5 5.5 5.5 10.0 9.5 13.5 13.5 17.0 17.0 16.5 16.58 2.5 2.5 6.0 5.5 10.0 10.0 13.5 13.5 17.0 16.5 16.5 16.59 2.5 2.5 6.0 5.5 10.5 9.5 13.5 13.5 16.5 16.0 16.5 16.010 2.5 2.5 6.0 6.0 11.5 10.5 13.5 13.5 16.0 16.0 17.0 16.5 
11 2.5 2.5 8.0 5.5 11.5 11.0 14.5 14.0 16.0 16.0 17.0 16.512 2.5 2.5 7.5 5.5 11.5 11.0 14.5 14.0 16.0 16.0 16.5 16.513 2.5 2.S 6.5 6.0 12.0 11.5 14.5 14.5 16.0 15.5 16.5 16.514 2.5 2.5 7.5 7.0 12.0 11.5 14.5 14.5 15.5 15.5 16.5 16.515 2.5 2.5 8.0 7.5 12.5 12.0 14.5 14.5 15.5 15.5 16.5 16.0 
16 2.5 2.5 8.0 7.5 12.5 12.0 14.5 14.5 15.5 15.5 16.5 16.017 2.5 2.5 8.0 7.5 12.5 12.5 14.5 14.5 15.5 15.5 16.5 15.518 2.5 2.5 8.0 7.5 12.5 12.5 15.0 14.5 16.0 15.5 15.5 15.519 2.5 2.5 8.0 8.0 13.0 12.5 15.0 14.5 15.5 15.5 15.5 15.020 2.5 2.5 8.5 8.0 13.0 13.0 15.0 15.0 15.5 15.5 15.0 15.0 
21 2.5 2.5 8.5 8.0 13.5 13.0 15.0 14.5 15.5 15.5 15.0 14.522 3.0 2.5 8.5 8.0 13.0 13.0 15.0 15.0 15.5 15.5 14.5 14.523 --- --- 8.5 8.5 13.0 13.0 15.0 15.0 15.5 15.5 14.5 14.024 8.5 8.5 13.0 13.0 15.5 15.0 16.0 15.5 14.0 14.025 8.5 8.5 13.0 13.0 15.5 15.5 16.0 15.5 14.0 13.5 
26 8.5 8.5 13.0 13.0
27 15.5 15.5 15.5 15.5 13.5 13.58.5 8.5 15.5 15.5 15.5 15.5 13.5 13.028 9.0 8.5 16.0 15.5 15.5 15.5 13.0 13.029 9.0 9.0 16.0 16.0 15.5 15.5 13.0 13.030 9.0 9.0 16.5 16.5 15.5 15.5 13.0 13.031 9.0 9.0 16.5 16.5 15.5 15.5 --- ---

MONTH 17.0 15.5 17.0 13.0 



 

 

 

       

 

 
 

111 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057813 GREENWOOD DIVERSION NEAR GREENWOOD, MI 


LOCATION.--Lat 46026'04", long 87°46'10", in NW', sec.35, T.47 N., R.28 W., Marquette County, Hydrologic Unit 04030110, on left bank 

at downstream end of pipeline, 200 ft (61 m) upstream from Green Creek, 0.7 mi (1.1 km) downstream from Greenwood Afterbay, and 

3.6 mi (5.8 km) south of Greenwood. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--December 1972 to current year. 


GAGE.--Water-stage recorder and concrete flume. Altitude of gage is 1,460 ft (445 m) from topographic map (nearest 10 ft). Prior to 

Aug. 22, 1973, nonrecording gage at same site and datum. 


REMARKS.--Water-discharge records excellent. Flow completely regulated. A pipeline, 0.7 mi (1.1 Ion) long„ diverts water from Greenwood 

Reservoir (station 04057811) into Green Creek, tributary to Schweitzer Reservoir (station 04058190). Water is used for iron 

ore processing, some returned to Middle Branch Escanaba River via another Green Creek (tributary to Middle Branch Escanaba River) 

27 mi (43 km) below station and some returned to the East Branch Escanaba River via Goose Lake Outlet. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 30 ft./s (0.85 m3/s) June 25-28, 1977, Nov. 9, 1979; no flow Dec. 27, 1972 to 

Jan. 6, 1973. 


DISCHARGE, IN CU-,IC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 
? 
3 
4 
5 

29 
27 
25 
26 
26 

13 
13 
12 
12 
12 

12 
12 
12 
12 
12 

21 
21 
21 
20 
17 

18 
18 
18 
18 
18 

18 
in 
18 
18 
18 

17 
17 
17 
17 
17 

17 
17 
16 
16 
16 

27 
27 
27 
26 
26 

23 
23 
23 
23 
24 

24 
24 
24 
24 
24 

.66 
2.6 
3.7 
2.7 
2.7 

6 
7 
8 
9 
10 

26 
26 
?6 
25 
?5 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

17 
18 
18 
18 
le 

18 
18 
18 
13 
18 

18 
18 
18 
18 
18 

17 
17 
17 
17 
17 

16 
16 
15 
15 
15 

26 
26 
26 
26 
26 

24 
24 
24 
23 
23 

18 
9.5 
3.3 
.60 
.63 

2.7 
2.7 
2.7 
2.7 
2.7 

11 
1? 
13 
14 
15 

25 
25 
26 
26 
29 

12 
12 
12 
14 
17 

1? 
12 
12 
12 
13 

18 
18 
18 
18 
18 

18 
18 
18 
18 
18 

1A 
18 
18 
18 
17 

17 
17 
17 
17 
17 

15 
16 
21 
?6 
27 

26 
26 
27 
27 
27 

23 
23 
23 
24 
24 

.65 

.66 

.66 

.66 

.66 

2.7 
2.7 
2.7 
2.7 
2.7 

16 
17 
18 
19 
20 

25 
25 
25 
25 
?5 

17 
17 
17 
17 
17 

13 
13 
13 
13 
13 

18 
18 
18 
18 
18 

16 
18 
18 
18 
18 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

27 
27 
27 
27 
27 

27 
27 
27 
27 
26 

24 
24 
24 
24 
24 

.66 

.66 

.66 

.66 

.66 

2.7 
2.7 
2.7 
2.7 
2.7 

21 
22 
23 
24 

25 

26 
26 
24 
19 
19 

17 
17 
17 
17 
17 

14 
17 
17 
17 
17 

18 
18 
18 
18 
17 

18 
18 
18 
18 
18 

17 
17 
17 
17 
17 

17 
17 
18 
18 
18 

28 
28 
28 
28 
28 

25 
25 
25 
24 
24 

24 
24 
24 
24 
24 

.66 

.66 

.66 

.66 

.66 

2.8 
2.6 
2.8 
2.8 
2.8 

26 
27 
2r, 
29 
i0 
il 

19 
19 
19 
17 
13 
13 

15 
12 
12 
12 
12 

---

17 
17 
17 
17 
17 
18 

17 
17 
1/ 
17 
17 
18 

18 
18 
18 
18 

---

17 
17 
17 
17 
17 
17 

18 
18 
16 
18 
17 

---

28 
28 
28 
26 
27 
26 

24 
23 
23 
23 
23 
---

24 
24 
24 
24 
24 
24 

.66 

.66 

.66 

.66 

.66 

.66 

2.8 
2.8 
2.8 
2.8 
2.8 
---

TOTAL 
MEqN 
max 
MIN 

728 
23.5 
29 
13 

42? 
14.1 

17 
12 

431 
13.4 

18 
12 

561 
18.1 
21 
17 

622 
18.0 

18 
18 

S41 
17.5 

18 
17 

517 
17.2 

18 
17 

704 
22./ 
28 
15 

769 
25.6 
27 
23 

735 
23.7 
24 
23 

165.88 
5.35 

24 
.60 

80.86 
2.70 
3.7 
.66 

CAL YR 1979 
8CR YR 1980 

TOTAL 
TOTAL 

5794.80 
6176.74 

BEAN 15.9 
MEAN 15.9 

MAK. 29 
MAX 29 

MIN 
MIN 

5.6 
.60 
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112 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057813 GREENWOOD DIVERSION NEAR GREENWOOD, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: September 1973 to current year. 


INSTRUMENTATION.--Temperature recorder since Aug. 31, 1973. 


REMARKS.--Temperature recorder clock stopped Feb. 16 to Mar. 4 (range in temperature 2.5 to 3.0°C). Flow regulated by inlet structure of 

pipeline from Greenwood Afterbay 0.7 mi (1.1 km) upstream. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 22.5°C July 18, 19, 1974; minimum, 0.5°C on many days during winter periods 1977, 1978. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 18.5°C Aug.6; minimum, 2.0°C Mar. 19, 20. 


TEMPERATURE. WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 15.0 14.5 6.5 6.5 4.5 4.5 3.0 3.0 2.5 2.5 

2 14.5 14.5 6.5 6.5 4.5 4.0 3.0 3.0 2.5 2.5 

3 14.5 14.0 6.5 6.5 4.0 4.0 3.0 3.0 2.5 2.5 

4 14.0 13.5 6.5 6.0 4.0 3.5 3.0 3.0 2.5 2.5 2.5 

5 13.5 12.5 6.0 6.0 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 


6 12.5 12.5 6.0 5.0 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 

7 12.5 11.5 5.0 5.0 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 

8 11.5 11.0 5.0 4.0 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 


3.0 2.5 

10 10.5 10.0 4.0 4.0 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 

9 11.0 10.5 4.0 4.0 3.5 3.5 3.0 2.5 2.5 2.5 


11 10.0 9.5 4.5 4.0 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 

12 9.5 8.5 4.5 4.5 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 

13 8.5 8.0 4.5 4.5 3.5 3.5 3.0 3.0 3.0 2.5 2.5 2.5 

14 8.0 8.0 4.5 4.5 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 

15 8.0 7.5 4.5 4.5 3.5 3.5 3.0 3.0 3.0 2.5 2.5 2.5 


16 7.5 7.5 4.5 4.5 3.5 3.5 3.0 3.0 2.5 2.5 

17 8.5 7.5 4.5 4.0 3.5 3.5 3.0 3.0 2.5 2.5 

18 9.0 8.5 4.0 4.0 3.5 3.5 3.0 3.0 2.5 2.5 

19 9.0 9.0 4.0 4.0 3.5 3.0 3.0 3.0 2.5 2.0 

20 9.0 9.0 4.5 4.0 3.0 3.0 3.0 3.0 2.5 2.0 


21 10.0 9.5 4.5 4.5 3.0 3.0 3.0 3.0 2.5 2.5 

22 10.5 10.0 4.5 4.5 3.0 3.0 3.0 3.0 2.5 2.5 

23 10.5 9.0 4.5 4.5 3.0 3.0 3.0 3.0 2.5 2.5 

24 9.0 8.0 4.5 4.5 3.0 3.0 3.0 3.0 2.5 2.5 

25 8.0 7.0 4.5 4.5 3.0 3.0 3.0 2.5 2.5 2.5 


26 7.0 6.5 4.5 4.5 3.0 3.0 2.5 2.5 2.5 2.5 

27 6.5 6.5 4.5 4.5 3.0 3.0 2.5 2.5 2.5 2.5 

28 6.5 6.0 4.5 4.5 3.0 3.0 2.5 2.5 2.5 2.5 

29 6.0 6.0 4.5 4.5 3.0 3.0 2.5 2.5 2.5 2.5 

30 6.0 6.0 4.5 4.5 3.0 3.0 2.5 2.5 3.0 2.5 


3.0
31 6.5 6.0 --- --- 3.0 3.0 2.5 2.5 3.0 


MONTH 15.0 6.0 6.5 4.0 4.5 3.0 3.0 2.5 




 

   

 

  

STREAMS TRIBUTARY TO LAKE MICHIGAN 
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04057813 GREENWOOD DIVERSION NEAR GREENWOOD, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY 
 MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


APRIL 
 MAY JUNE JULY AUGUST SEPTEMBER 

1 3.0 3.0 7.5 7.0 12.5 
 12.5 15.5 15.0 17.5 17.5 16.0 16.0
2 3.0 3.0 8.0 
 7.5 12.5 12.0 16.0 15.5 18..0 17.5 16.0 16.0
3 3.5 3.0 8.5 8.0 12.5 12.0 16.0 16.0 18.0 
 18.0 16.0 16.0
4 3.5 3.5 9.0 8.5 
 12.5 12.5 16.5 16.0 18.0 18.0 16.5 16.0
5 3.5 3.0 9.5 
 9.0 13.0 12.5 17.0 16.5 18.0 18.0 16.5 16.5 

6 3.5 3.0 10.5 9.5 
 13.0 12.5 16.5 15.5 18.5 18.0 16.5 16.5
7 4.0 3.5 
 11.0 9.0 13.5 12.5 16.5 15.5 18.0 18.0 16.5 16.5
8 4.0 4.0 9.0 8.0 13.5 12.0 17.0 16.5 18.0 18.0 16.5 16.0
9 4.0 4.0 8.0 7.5 12.5 12.0 17.0 17.0 18.0 17.5 16.0 16.0
10 4.0 3.5 8.0 7.5 14.0 12.5 
 17.0 17.0 17.5 17.0 16.0 16.0 

11 3.5 3.5 9.5 
 8.0 13.0 12.5 17.5 17.0 17.0 17.0 16.0 16.0

12 3.5 3.5 9.0 8.5 13.0 12.5 17.5 17.5 17.0 17.0 16.0 16.0
13 3.5 3.5 9.5 
 9.0 14.0 13.0 17.5 17.5 17.0 17.0 16.0 16.0
14 
 3.5 3.5 9.0 9.0 14.5 13.5 17.5 17.0 17.0 17.0 16.0 16.0
15 3.5 3.0 9.0 9.0 14.0 13.5 17.5 17.0 17.0 17.0 15.5 15.0 

16 3.0 3.0 
 9.5 9.0 14.0 13.5 18.0 17.5 17.0 17.0 15.0 15.0
17 3.0 3.0 10.0 9.5 14.0 14.0 
 18.0 17.5 17.0 16.5 15.0 14.0
18 3.5 3.0 11.0 10.0 15.0 14.0 17.5 17.5 16.5 16.5 14.0 13.5
19 4.0 3.5 11.0 10.5 15.0 14.5 17.5 17.0 16.5 16.5 13.5 13.0
20 4.0 4.0 11.0 11.0 14.5 14.5 18.0 17.0 16.5 16.5 13.0 12.5 

21 4.0 4.0 
 11.5 11.0 15.0 14.5 17.5 17.0 16.5 16.5 12.5 12.5
22 8.0 4.0 12.0 11.5 15.5 15.0 17.5 17.0 16.5 16.5 12.5 12.0
23 8.0 7.5 12.5 11.5 15.5 15.0 17.5 17.5 16.5 16.5 12.0 11.5
24 7.5 7.0 
 12.5 12.0 16.0 15.5 17.5 17.5 16.5 16.5 11.5 11.0
25 7.0 7.0 12.5 12.0 16.5 16.0 18.0 17.5 16.5 16.5 11.0 11.0 

26 7.0 7.0 
 13.0 12.0 16.5 16.5 18.0 17.0 16.5 16.5 11.0 10.5
27 7.5 7.0 12.5 12.0 16.5 16.0 17.5 17.0 16.5 16.5 10.5 10.5
28 7.5 7.5 12.5 12.0 16.0 15.5 17.5 17.0 16.5 16.5 10.5 10.0
29 7.5 
 7.5 12.5 12.0 15.5 15.5 17.5 17.5 16.5 16.5 10.0 10.0
30 7.5 7.0 12.5 12.5 15.5 15.0 18.0 17.5 16.0 16.0 10.0 10.0
31 ---
 --- 12.5 12.0 --- --- 17.5 17.5 16.0 16.0 --- ---


MONTH 8.0 3.0 13.0 
 7.0 16.5 12.0 18.0 15.0 18.5 16.0 16.5 10.0 




 

  

   

 

114 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057814 GREENWOOD RELEASE NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'22", long 87°47'52", in NW4 SW4 sec.27, T.47 N., R.28 W., Marquette County, Hydrologic, Unit 04030110, on left bank 

at outlet of Greenwood Afterbay releasing to Middle Branch Escanaba River, 2.6 mi (4.2 km) upstream from Bell Creek and 3.8 mi 

(6.1 km) southwest of Greenwood. 


DRAINAGE AREA.--67.4 mi. (174.6 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1972 to current year. 


GAGE.--Water-stage recorder and concrete flume. Altitude of gage is 1,480 ft (451 m) from topographic map (nearest 10 ft). Prior to 

Nov. 7, 1973, nonrecording gage at same site and different datum. 


REMARKS.--Water-discharge records good. Since December 1972, flow from Greenwood Reservoir (station 04057811) below spillway elevation 

1,515 ft (462 m) is completely regulated by the afterbay release structure into the Middle Branch Escanaba River. Since January 1973, 

water is diverted immediately above this station (station 04057813) to Green Creek for iron ore processing, some returned via another 

Green Creek to Middle Branch Escanaba River 27 mi (43 km) downstream and some returned to the East Branch Escanaba River via Goose 

Lake Outlet. Overflow from the reservoir spillway bypasses and returns to the Middle Branch Escanaba River 0.5 mi (0.8 km) downstream 

from this station. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge (prior to regulation), 290 ft3/s (8.21 m3/s) Oct. 1, 1972; (since regulation be­
gan), 63 ft3/s (1.78 m 3/s) July 10, 11, 1974; minimum daily, 10 ft3/s (0.28 m3/s) Dec. 29, 30, 1972, result of construction. 


DISCHARGE, IN CONIC EFFT PER SECONn, WATER YEAR OCTOBER�1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN FF8�MAR APR MAY JUN JUL AUG SEP 

1 28 28 26 25 25 25 25 26 26 25 25 25 
2 28 27 27 25 25 25 25 26 26 25 25 25 
3 27 26 27 25 25 25 25 26 26 25 25 24 
4 27 26 27 25 26 25 25 26 26 26 25 25 
5 27 26 27 25 26 25 25 25 26 26 26 25 

6 ?7 25 27 26 26 25 25 24 25 26 25 25 
7 27 26 27 26 26 25 25 24 25 26 26 25 
9 27 26 26 26 26 25 25 23 25 26 26 25 
9 27 26 26 26 26 25 25 23 25 26 24 25 

10 27 26 26 26 26 25 25 23 25 25 25 25 

22 25 25 26 25 
12 27 26 26 27 25 25 25 22 25 25 26 25 
13 27 26 26 27 26 25 25 24 25 25 26 26 
14 27 26 26 27 ?5 25 25 26 26 26 26 26 
15 27 26 26 26 ?5 25 25 24 26 26 26 26 

11 27 26 26 26 25 25 25 

15 27 26 26 26 ?5 25 25 24 26 26 26 26 
17 27 26 2.6 26 25 25 25 24 26 25 26 26 
1 8 27 26 26 26 25 25 25 24 26 25 26 26 
14 27 26 26 26 25 25 25 24 26 25 26 26 
20 27 26 26 26 25 25 25 25 26 26 26 26 

21 27 26 26 26 25 25 25 26 26 26 26 26 
22 27 26 26 26 25 25 26 26 26 26 26 26 
23 28 26 26 26 25 25 27 26 26 26 26 26 
24 28 26 25 26 25 25 27 26 26 25 26 26 
25 28 26 25 26 25 25 27 26 25 26 26 26 

2e, 28 26 25 25 25 25 28 26 25 25 26 26 
27 28 26 25 75 ?5 25 28 26 25 25 26 26 
26 28 26 25 75 25 25 28 26 25 25 25 26 
29 28 26 25 25 25 25 27 26 25 25 25 26 
30 28 26 25 25 --- 25 27 26 25 25 25 26 
31 28 --- 25 25 25 --- 26 --- 25 25 ---

TOTAL 848 782 804 798 733 775 770 771 766 789 794 767 
MEAN 27.4 26.1 25.9 25.7 ?5.3 75.0 25.7 24.9 25.5 25.5 25.6 25.6 
MAX ?8 28 27 27 26 25 28 26 26 26 26 26 
MIN 27 25 25 25 25 25 25 22 25 25 24 24 

CAL YR 1979 TOTAL 10038�MEAN 27.5�MAX 37�MIN 21 
wIR YR 1990 TOTAL�9397�MEAN 25.7�MAX 28�MIN 22 



 

            

STREAMS TRIBUTARY TO LAKE MICHIGAN 115 


04057814 GREENWOOD RELEASE NEAR GREENWOOD, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: September 1973 to current year. 


INSTRUMENTATION.--Temperature recorder since Sept. 1, 1973. 


REMARKS.--Temperature recorder clock stopped May 2-7 (range in temperature 5.5 to 10.0°C). Flow regulated by valve at outlet of 

Greenwood Afterbay. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 23.5°C July 14, 15, 1974; minimum, 0.0°C Mar. 24, 25, 1979. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 20.5°C Aug. 8, 9, 21; minimum, 2.0°C Nov. 28 to Dec. 1, Feb. 4 to Mar. 1, Apr. 9. 


TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 15.0 14.5 7.0 6.5 2.5 2.0 3.5 3.5 2.5 2.5 2.5 2.0 

2 14.5 14.5 6.5 5.5 2.5 2.5 3.5 3.0 2.5 2.5 2.5 2.5 

3 14.5 14.0 5.5 5.5 2.5 2.5 3.5 3.0 2.5 2.5 2.5 2.5 

4 14.0 13.5 5.5 5.0 3.0 2.5 3.0 3.0 2.5 2.0 2.5 2.5 

5 13.5 13.0 5.5 5.5 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 


6 13.5 12.5 5.5 4.5 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

7 12.5 12.0 4.5 4.0 3.0 3.0 3.0 2.5 2.0 2.0 2.5 2.5 

8 12.0 12.0 4.5 3.5 3.0 3.0 3.0 2.5 2.0 2.0 2.5 2.5 

9 12.0 11.5 3.5 3.5 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

10 11.5 10.5 3.5 3.0 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 


11 11.0 10.5 3.5 3.0 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 

2.5
12 10.5 9.0 3.5 3.5 3.0 3.0 3.5 3.0 2.0 2.0 2.5 


13 9.5 8.5 3.5 3.5 3.0 3.0 3.5 3.0 2.0 2.0 2.5 2.5 

14 9.5 9.0 3.5 3.5 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 

15 9.5 9.0 3.5 3.5 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 


16 9.5 9.0 3.5 3.0 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 

17 10.0 9.0 3.5 3.0 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 

18 9.5 8.5 3.5 3.5 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 

19 9.5 3.5 3.5 3.0 3.0 3.5 3.5 2.0 2.0 2.5 2.5 

20 10.5 10.0 3.5 3.0 3.0 3.0 3.5 3.0 2.0 2.0 2.5 2.5 


21 10.5 10.0 3.0 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 


10.5 


22 10.5 9.5 3.0 3.0 3.5 3.0 3.0 3.0 2.0 2.0 3.0 2.5 

23 9.5 8.0 3.0 3.0 3.5 3.5 3.0 2.5 2.0 2.0 3.0 2.5 

24 8.0 8.0 3.0 3.0 3.5 3.5 2.5 2.5 2.0 2.0 2.5 2.5 

25 8.0 7.5 3.0 3.0 3.5 3.5 2.5 2.5 2.0 2.0 3.0 2.5 


26 7.5 7.5 3.0 2.5 3.5 3.5 2.5 2.5 2.0 2.0 3.0 2.5 

27 7.5 7.5 2.5 2.5 3.5 3.5 2.5 2.5 2.0 2.0 3.0 2.5 

28 7.5 7.0 2.5 2.0 3.5 3.5 2.5 2.5 2.0 2.0 3.0 2.5 

29 7.0 7.0 2.0 2.0 3.5 3.5 2.5 2.5 2.0 2.0 3.5 2.5 

30 7.0 6.5 2.0 2.0 3.5 3.5 2.5 2.5 --- --- 3.5 2.5 

31 6.5 6.5 --- --- 3.5 3.5 2.5 2.5 3.5 2.5 


MONTH 15.0 6.5 7.0 2.0 3.5 2.0 3.5 2.5 2.5 2.0 3.5 2.0 




 

            

116 
 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057814 GREENWOOD RELEASE NEAR GREENWOOD, MI--CONTINUED 


TEMPERATURE• WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN 
 MAX MIN MAX MIN 


APRIL 
 MAY JUNE JULY AUGUST SEPTEMBER 

1 3.5 2.5 8.5 6.0 11.0 10.5 17.0 14.5 18.5 16.0 17.0 16.5 
2 4.0 
 2.5 6.5 13.0 11.0 17.5 14.0 19.0 16.5 18.0 16.0
3 
 3.5 2.5 13.0 10.5 18.0 14.0 18.5 16.0 17.0 16.0
4 4.0 2.5 13.0 10.5 16.5 14.5 17.0 16.0 18.0 16.0

5 4.5 
 2.5 12.5 11.0 15.0 14.5 18.5 16.5 18.0 16.5 

6 4.0 2.5 ---
 14.5 11.0 16.0 14.0 19.0 16.0 19.0 16.5
7 
 3.0 2.5 6.5 --- 12.5 11.0 17.0 15.0 20.0 17.0 18.5 16.5

8 3.0 2.5 6.5 5.5 12.0 10.0 18.0 14.5 20.5 17.0 18.5 17.59 2.5 2.0 7.5 
 6.0 13.5 10.5 18.0 15.0 20.5 17.5 19.5 17.5
10 3.0 2.5 7.0 6.0 13.5 10.5 18.0 15.0 18.0 16.0 18.5 16.5 


11 3.0 2.5 9.0 
 6.5 15.5 11.5 17.0 15.0 18.5 16.5 18.5 16.5
12 
 3.0 2.5 9.0 6.5 14.5 12.0 17.0 15.0 18.5 16.0 17.5 17.0
13 3.0 2.5 9.5 7.0 15.0 13.0 17.0 15.0 17.5 16.5 17.0 16.5
14 2.5 2.5 8.5 
 7.0 13.5 13.0 16.5 15.0 18.5 17.0 17.0 16.0
15 3.0 2.5 12.0 8.0 15.0 12.0 18.5 15.0 18.0 16.5 16.0 16.0 

16 4.0 2.5 10.0 8.5 16.0 12.0 17.5 15.0 17.5 16.0 16.0 16.0
17 5.0 3.0 10.5 8.5 16.0 13.0 17.0 15.0 17.5 16.5 16.5 15.5
1H 6.0 3.0 13.0 9.0 15.5 14.0 16.0 15.0 19.0 16.5 16.0 15.0
19 5.0 3.5 12.5 9.0 17.0 14.0 18.0 15.0 18.0 16.5 15.0 15.0
20 6.0 3.5 13.0 9.0 17.0 14.0 16.5 15.0 17.0 17.0 15.0 15.0 


21 5.5 3.5 12.5 9.5 16.0 14.5 17.5 15.0 20.5 16.5 15.0 14.5
22 6.5 4.5 13.0 9.5 16.5 14.5 17.0 15.0 19.0 16.5 15.0 14.5
23 6.0 4.0 12.0 9.5 17.0 14.5 18.0 15.0 19.0 16.5 14.5 14.0
24 
 4.0 3.0 12.5 10.0 16.5 14.5 17.5 15.0 17.5 16.0 14.5 14.0

25 5.0 3.5 12.0 10.0 17.5 15.0 17.0 15.5 18.0 16.0 14.0 13.5 


26 5.0 4.5 12.0 9.5 17.5 14.5 17.0 15.0 18.0 17.0 14.0 13.0 

27 7.5 4.5 12.0 10.0 15.5 14.0 17.5 15.0 18.0 16.5 14.0 13.0
28 
 5.5 5.0 12.0 10.0 16.5 14.0 17.5 15.5 17.5 16.0 13.5 12.5
29 
 6.0 5.5 12.0 10.0 1S.5 14.0 19.0 15.5 17.0 16.0 15.0 13.0
30 7.5 5.5 12.0 10.5 16.5 14.0 17.0 15.5 18.0 16.5 15.0 14.0
31 
 --- --- 11.5 10.5 --- --- 17.5 16.0 17.0 16.0 --- ---


MONTH 7.5 2.0 
 17.5 10.0 19.0 14.0 20.5 16.0 19.5 12.5 




 

    

  
   

117 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057820 MIDDLE BRANCH ESCANABA RIVER NEAR GREENWOOD, MI 


LOCATION.--Lat 46°25'12", long 87°47'50", in NW' sec.3, T.46 N., R.28 W., Marquette County, Hydrologic Unit 04030110, on right bank 

10 ft (3 m) downstream from county highway bridge, 100 ft (30 m) downstream from Bell Creek and 5.0 mi (8.0 km) southwest of Greenwood. 


DRAINAGE AREA.--73.3 mi. (189.8 km2). 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1961-72, and annual maximum, water years 1970-72, October 1972 to 

current year. 


GAGE.--Water-stage recorder. Altitude of gage. is 1,400 ft (427 m) from topographic map (nearest 10 ft). Oct. 2, 1960 to Sept. 20, 1973, 

nonrecording gage and Sept. 11, 1969 to Sept. 20, 1973, crest-stage gage at present site and datum. 


REMARKS.--Records good except those for winter period, which are fair. Since December 1972, considerable regulation 2.1 mi (3.4 km) 

upstream (station 04057814) and 2.6 mi (4.2 km) upstream (station 04057811). Since January 1973, flow diverted 2.3 mi (3.7 km) 

upstream at Greenwood Afterbay, to Green Creek (station 04057813) for iron ore processing, some returned to Middle Branch Escanaba 

River 24 mi (39 km) downstream via another Green Creek and some returned to East Branch Escanaba River via Goose Lake Outlet. Sev­
eral observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--8 years, 84.7 ft3/s (2.399 m3/s), 15.69 in/yr (399 mm/yr), adjusted for storage and diversion. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,130 ft3/s (32.0 m3/s) Apr. 26, 1979, gage height, 13.40 ft (4.084 m); minimum ob­
served, 8.62 ft3/s (0.24 m3/s) Aug. 22, 1962, discharge measurement; minimum daily, 12 ft3/s (0.34 m3/s) Dec. 28, 1972, Jan. 2-4, 

Nov. 5, 1973, result of construction upstream. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 399 ft3/s (11.3 m3/s) Apr. 23, gage height, 10.35 ft (3.155 m); minimum daily, 23 ft3/s 

(0.65 m3/s) Aug. 10. 


DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR�APR MAY JUN JUL AUG SEP 

1 29 220 51 31 32 30 32 129 30 24 24 26 
2 29 249 49 31 32 30 32 114 30 24 24 26 
3 29 268 47 31 32 30 33 100 29 24 24 26 
4 29 234 46 31 32 30 32 90 27 24 24 26 
5 29 195 45 31 32 30 32 80 26 24 26 26 

6 29 169 45 31 32 30 34 72 26 24 25 26 
7 29 135 45 31 32 30 35 67 32 27 25 25 
8 28 121 4S 31 32 29 36 61 37 26 24 26 
9 28 99 45 31 31 29 37 56 37 25 24 27 

10 28 90 45 31 31 29 37 54 44 24 23 26 

11 28 75 43 31 30 29 37 55 45 24 24 25 
12 29 70 42 31 30 29 58 50 40 24 24 27 
13 30 64 40 31 30 29 87 45 35 24 24 34 
14 30 59 40 31 30 29 98 39 48 26 25 41 
15 30 56 39 32 30 29 96 34 50 26 25 34 

16 30 53 37 32 30 79 89 31 46 25 24 31 
17 30 57 36 32 30 29 84 29 39 26 24 29 
18 30 51 35 32 30 29 106 27 32 25 24 29 
19 30 50 35 32 30 29 147 26 28 25 24 30 
20 30 51 34 32 30 29 209 26 26 26 24 79 

21 31 55 34 32 30 79 279 26 26 26 24 43 
22 44 60 34 32 30 30 350 26 26 26 24 68 
23 52 59 34 32 30 30 394 26 26 25 24 131 
,,. 44 57 34 32 30 30 379 26 25 26 25 151 
25 177 54 34 37 30 30 329 26 24 26 25 160 

26 207 57 33 32 30 30 274 26 24 26 25 152 
27 704 60 32 32 30 30 231 26 24 25 25 151 
28 188 56 32 32 30 30 194 26 24 25 25 135 
29 178 55 32 32 30 30 169 26 24 25 25 115 
30 176 52 32 32 --- 30 148 26 24 24 25 105 
31 171 --- 32 32 31 --- 30 --- 24 25 ---

TOTAL P010 2926 1207 978 888 917 4098 1475 954 775 757 1780 
mtAN 64.8 97.5 38.9 31.5 30.6 29.6 137 47.6 31.8 25.0 24.4 59.3 
MAX 208 268 51 32 32 31 394 129 50 27 26 160 
!A1N 28 50 32 31 30 29 32 26 24 24 23 25 

CAL YR 1979 TOTAL 36529 MEAN 100 MAX 1110 MIN 28 MEAN+ 117 CFSM+ 1.60 IN+ 21.67 
wTr4 yw 1980 TOTAL 18765 MEAN 51.3 MAX 394 MTN 23 MEAN+ 70.2 CFSM+ 0.96 IN+ 13.04 
+ Adjusted for diversion and change in contents in Greenwood Reservoir. 




 

            

  

118 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING, MI 


LOCATION.--Lat 46°23'40", long 87045'30", in NW4 SW4 sec.12, T.46 N., R.28 W., Marquette County, Hydrologic Unit 04030110, at former 

gaging station on left bank 0.5 mi (0.8 km) downstream from County Highway 581, 6 mi (10 km) southwest of Ishpeming, and 10 mi 

(16 km) east of Republic. 


DRAINAGE AREA.--128 mil (332 km2). 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: August 1961 to September 1975, October 1976 to current year. 


INSTRUMENTATION.--Temperature recorder since Aug. 24, 1961. 


REMARKS.--Temperature recorder clock stopped Apr. 16 to May 7 (range in temperature 3.0 to 8.5°C). Complete ice cover during winter 

period. Some regulation and diversion 6 mi (10 km) upstream since December 1972. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 26.0°C July 19, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 22.0°C June 25, 26, July 10-12, 15, 16; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C1, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

OCTOBER NOVEMBER DECEMBER JANUARY FERRUARY MARCH 

1 13.0 12.0 6.0 6.0 I.o 1.0 .5 .0 .0 .0 .0 .0 

2 12.0 12.0 6.0 5.5 1.0 1.0 .0 .0 .0 .0 .0 .0 

3 12.0 12.0 5.5 5.0 1.1) 1.0 .0 .0 .0 .0 .0 .0 

4 12.0 11.0 5.0 5.0 1.0 .5 .0 .0 .0 .0 .0 .0 

5 11.0 10.0 5.0 5.0 1.0 1.0 .0 .0 .0 .0 .0 .0 


6 10.0 10.0 5.0 4.5 1.0 1.0 .0 .0 .0 .0 .0 .0 

7 10.0 9.5 4.5 4.0 1.0 1.0 .0 .0 .0 .0 .0 .0 

8 9.5 9.5 4.0 3.0 1.0 1.0 .0 .0 .0 .0 .0 .0 

9 9.5 8.5 3.0 2.5 1.0 1.0 .0 .0 .0 .0 .0 .0 

10 8.5 8.0 2.5 2.0 1.0 1.0 .0 .0 .0 .0 .0 .0 


11 8.0 8.0 2.0 1.5 1.0 1.0 .0 .0 .0 .0 .5 .5 

12 8.0 7.0 1.5 1.5 1.0 1.0 .0 .0 .0 .0 .5 .5 

13 7.0 6.0 1.5 1.5 1.0 .5 .0 .0 .0 .0 .5 .5 

14 6.0 6.0 1.5 1.5 .5 .5 .0 .0 .0 .0 .5 .5 

15 7.0 6.0 1.5 1.5 .5 .5 .0 .0 .0 .0 .5 .5 


16 7.0 7.0 1.5 1.5 .5 .5 .0 .0 .0 .0 .5 .5 

17 7.5 7.0 1.5 1.5 .5 .5 .0 .0 .0 .0 .5 .5 

18 7.5 6.5 1.5 1.5 .5 .5 .0 .0 .0 .0 .5 .5 

19 8.5 7.0 2.0 1.5 .5 .5 .0 .0 .0 .0 .5 .5 

20 9.5 8.5 2.0 2.0 .5 .5 .0 .0. .0 .0 .5 .5 


21 10.0 9.5 2.0 2.0 .5 .5 .0 .0 .0 .0 .5 .5 

22 10.0 8.5 2.0 2.0 .5 .5 .0 .0 .0 .0 1.0 .5 

23 8.5 5.5 2.0 2.0 .5 .5 .0 .0 .0 .0 1.5 1.5 

24 5.5 5.0 2.0 2.0 .5 .5 .0 .0 .0 .0 1.5 1.5 

25 5.0 4.5 2.0 1.5 .5 .5 .0 .0 .0 .0 2.5 1.5 


26 5.0 4.5 1.5 1.5 .5 .5 .0 .0 .0 .0 3.0 2.0 

27 5.0 5.0 1.5 1.5 .5 .5 .0 .0 .0 .0 3.0 2.5 

28 5.0 5.0 1.5 1.5 .5 .5 .0 .0 .0 .0 3.5 2.5 

29 5.0 5.0 1.5 1.5 .5 .5 .0 .0 .0 .0 3.0 2.5 

30 5.5 5.0 1.5 1.0 .5 .5 .0 .0 3.0 2.5 

31 5.5 5.0 --- --- .5 .5 .0 .0 3.0 2.5 


MONTH 13.0 4.5 6.0 1.0 1.0 .5 .5 .0 .0 .0 3.5 .0 




 

 
           

STREAMS TRIBUTARY TO LAKE MICHIGAN 119 


04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING, MI--CONTINUED 


TEMPERATURE, WATER MEG. C1, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


APRIL MAY 
 JUNE JULY AUGUST SEPTEMBER 


1 3.0 2.5 
 14.5 13.0 18.5 17.0 19.5 17.0 15.5 15.5
2 3.0 2.5 
 13.5 12.5 19.0 16.0 19.5 18.0 16.0 15.0
3 3.0 2.0 14.0 12.5 20.5 16.5 19.5 17.0 16.0 15.0
4 3.0 2.0 
 15.0 12.5 20.5 18.0 19.0 17.0 16.5 15.0
5 3.5 
 3.0 15.0 13.5 19.5 17.0 18.5 16.5 16.5 15.0 


6 
 3.5 3.0 
 16.0 13.0 19.0 15.0 19.5 17.0 15.5 14.0

7 
 3.0 3.0 --- 16.0 14.0 20.5 17.0 20.5 18.5 16.5 14.5
8 2.5 2.0 9.0 8.0 14.0 12.5 20.5 19.0 20.5 19.5 17.0 15.0
9 2.0 
 2.0 9.0 8.0 13.0 12.0 21.0 19.5 20.5 17.5 17.0 16.0


10 2.0 2.0 9.0 8.0 
 13.0 12.0 22.0 19.5 19.0 17.5 15.5 13.5 


11 2.5 2.0 9.5 8.5 14.5 12.0 22.0 14.5
20.0 19.0 18.0 14.0
12 3.0 2.5 10.5 8.0 15.5 13.5 22.0 19.0 18.5 17.0 14.5 14.0
13 3.0 2.5 11.0 9.5 
 17.0 15.5 21.0 19.0 18.5 17.5 14.0 14.0
14 2.5 2.5 10.5 9.5 17.0 15.5 20.0 19.5 18.0 17.5 14.0 13.5
15 
 3.0 2.5 11.5 8.5 15.5 14.0 22.0 20.0 18.0 16.5 13.5 12.5 


16 13.5 9.5 16.0 13.5 
 22.0 21.0 17.5 15.5 12.5 12.5
17 13.5 11.5 
 16.5 14.5 21.5 20.0 17.5 17.5 12.5 11.0
18 14.5 12.5 16.5 15.5 21.5 
 19.0 18.5 16.5 11.0 10.5
19 14.5 12.5 16.0 
 14.0 20.0 17.5 18.5 17.5 10.5 10.0
20 15.5 12.5 17.0 14.5 20.0 18.5 17.5 17.5 10.0 10.0 


21 16.5 13.5 
 17.0 16.0 19.0 17.5 19.5 17.5 10.0 10.0
22 17.5 14.5 
 18.0 15.5 19.0 18.0 19.5 17.0 10.0 10.0
23 17.5 14.5 
 19.0 16.5 19.5 17.0 19.0 17.0 10.0 10.0
24 17.5 14.5 
 20.5 17.5 20.5 17.5 19.0 17.0 10.0 10.0
25 17.5 14.5 21.0 19.0 
 20.5 19.5 18.0 17.0 10.0 10.0 


26 16.0 13.0 22.0 19.5 19.5 17.0 18.0 18.0 10.0 10.0
27 15.5 13.5 20.0 
 16.0 19.0 16.0 18.0 17.5 10.0 9.5
28 
 17.0 
 14.0 17.0 15.0 19.0 17.5 18.0 16.5 9.5 9.0
29 17.0 14.5 17.0 16.0 19.5 17.0 17.0 16.5 10.5 9.5
30 16.0 
 15.0 17.0 15.0 19.5 17.5 17.0 17.0 10.5 10.5
31 15.0 14.0 --- 17.5
--- 19.0 17.0 15.0 --- ---


MONTH 
 22.0 12.0 22.0 15.0 20.5 15.0 17.0 9.0 




 

 

  
 

   

 

      
        

120 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058100 MIDDLE BRANCH ESCANABA RIVER NEAR PRINCETON, MI 


LOCATION.--Lat 46°19'02", long 87°30'07", in NW', sec.12, T.45 N., R.26 W., Marquette County, Hydrologic Unit 04030110, on right bank 

400 ft (122 m) downstream from powerplant, 0.3 mi (0.5 km) upstream from Green Creek, and 2.2 mi (3.5 km) northwest of Princeton. 


DRAINAGE AREA.--210 mi. (544 km.). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--July 1961 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,100 ft (335 m) from topographic map (nearest 20 ft). 


REMARKS.--Water-discharge records good. Flow regulated by powerplant above station. Since December 1972, additional regulation 27 mi 

(43 km) upstream (station 04057814). Since January 1973, flow diverted to Green Creek 27 mi (43 km) upstream (station 04057813) by 

industry for iron ore processing, some returned via another Green Creek 0.3 mi (0.5 km) downstream and some returned to East Branch 

Escanaba River via Goose Lake Outlet. 


AVERAGE DISCHARGE.--19 years, 223 ft./s (6.315 m./s), 14.42 in/yr (366 mm/yr), adjusted for storage and diversion since December 1972. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,580 ft./s (73.1 m./s) May 6, 1972, gage height, 7.85 ft (2.393 m); maximum gage 

height, 8.37 ft (2.551 m) Apr. 27, 1979; minimum discharge recorded, 2.2 ft./s (0.062 m./s) Oct. 5, 1964; minimum daily, 4.1 ft./s 

(0.12 m3/s) Feb. 4, 1967. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 25 and 26, 1960, reached a stage of 10.5 ft (3.20 m) from floodmark, discharge, 3,850 

ft./s (109 m./s). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 770 ft./s (21.8 m./s) Oct. 23, gage height, 3.98 ft (1.213 m); minimum, 8.6 ft./s 

(0.24 m3/s) Oct. 1; minimum gage height, 0.71 ft (0.216 m) Nov. 26; minimum daily discharge, 72 ft./s (2.04 m./s) May 20. 


DISCHARGE, IN�CUPIC FEET PEP SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MFAN VAtUES 

D ,Y OCT NOV DEC JAN FEB�MAR APR MAY JUN JUL AUG SEP 

1 89 536 224 115 146 112 225 389 84 89 97 106 

2 92 590 224 115 136 114 242 357 312 96 97 106 
3 93 623 204 115 134 113 243 317 173 110 97 108 
4 119 611 174 115 134 115 244 316 91 97 97 118 
5 120 545 174 115 134 115 248 261 165 97 98 136 

6 101 503 198 116 134 115 289 203 148 97 131 136 
7 101 461 215 118 134 115 382 203 106 97 165 133 
8 96 352 194 119 134 115 465 203 126 97 145 131 
9 99 412 194 114 134 115 516 203 342 138 127 129 

10 118 413 194 101 133 115 542 203 312 160 127 129 

11 127 403 193 101 134 115 490 202 362 140 110 129 

12 127 193 193 102 134 115 434 201 340 108 101 114 

13 128 175 193 105 134 118 412 201 208 106 101 107 
14 129 229 181 114 134 120 401 176 120 106 96 158 

15 271 249 161 135 134 120 396 142 122 106 92 407 

16 213 247 161 299 134 118 393 131 215 138 95 268 

17 131 247 163 358 134 115 337 131 212 153 95 365 

18 126 247 163 209 134 114 340 131 188 153 95 352 

19 155 224 125 167 117 114 340 131 185 153 95 208 

20 143 209 108 169 111 113 395 72 142 153 87 119 

21 157 209 127 148 123 113 543 93 122 153 77 285 

22 206 213 134 113 117 114 611 120 122 154 77 569 

23 669 327 134 107 106 115 663 103 108 182 77 506 
24 744 415 134 96 106 115 690 79 89 178 78 512 

25 737 362 134 95 107 116 672 80 89 153 97 485 

26 707 144 148 96 110 129 622 80 89 153 106 455 

27 680 134 170 96 108 141 563 80 89 154 106 446 

28 653 201 157 126 108 141 504 80 90 154 108 425 

29 590 271 134 155 110 142 461 80 89 153 108 380 

30 539 249 134 153 --- 145 419 80 89 131 108 320 

31 509 --- 127 15? 192 --- 80 --- 97 106 ---

TOTAL 8774 9994 5169 4241 3648 3769 13082 5128 4929 4056 3196 7842 
MEAN 283 333 167 137 126 122 436 155 164 131 261 
MAX 749 623 224 358 146 192 690 389 362 182 11 569 
MIN 89 134 108 95 106 112 225 72 84 89 77 106 

CAL YR 197 9 TOTAL 113904 MEAN 312 MAX 2430 MIN 66 MEAN+ 329 CFSM+ 1.57 IN+ 21.27 
WTR YR 1980 TOTAL 73828 MEAN 202 MAX 749 MIN 72 MEAN+ 221 CFSM+ 1.05 IN+ 14.33 
+ Adjusted for diversion and change in contents in Greenwood Reservoir. 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058100 MIDDLE BRANCH ESCANABA RIVER NEAR PRINCETON, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1963, 1965, 1967 to November 1980 (discontinued). 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPE­
CIFIC 

STREAM- CON- COLOR HARD- CALCIUM 
FLOW, 
INSTAN 

DUCT-
ANCE PH 

TEMPER-
ATORE, 

(PLAT-
INUM 

TUR-
BID-

NESS 
(MG/L• 

DIS 
SOLVED 

DATE 
TIME TANEOUS 

(CFS) 
(MICRO-
MHOS) 

FIELD 
(UNITS) 

WATER 
(DEG C) 

COBALT 
UNITS) 

ITY 
(NTU) 

AS 
CAC03) 

(MG/L 
AS CA) 

OCT 
30... 1235 521 60 7.0 6.0 120 2.0 23 5.9 

NOV 
29... 1345 255 70 7.1 1.5 80 2.0 30 7.8 

DFC 
18... 1105 148 95 7.0 .5 70 2.0 37 9.7 

JAN 
30... 1000 140 80 7.1 .5 65 1.8 38 9.6 

FEB 
27... 1100 93 88 7.1 .0 50 .50 42 11 
MAR 
26... 1030 101 88 7.5 .5 50 1.6 39 10 
APR 
30... 1345 395 52 7.0 9.5 75 1.2 24 6.2 

MAY 
27... 1230 85 85 7.4 20.0 40 1.8 38 9.9 

JUN 
18... 1415 140 64 7.1 17.0 20 .70 29 7.3 

AUG 
05... 1130 96 88 7.1 20.0 80 4.5 42 11 
27... 1430 112 93 7.3 19.5 55 2.4 43 11 

SFP 
25... 1135 458 46 6.9 9.5 100 1.0 23 5.7 

IRON,�MANGA-..�
MANGA... 

mAGNE- NITRO- IRON, SUS- NESE, NESE, MANGA-• 

SIUM,�GEN. TOTAL��IRON,��SUS..-��
PENDED TOTAL NESE, 

DTS- NO2•NO3 RECOV- RECOV... DIS-.. RECOV FENDED DIS­
SOLVED TOTAL ERAHLF ENABLE SOLVED ERABLE HECOV. SOLVED 

(MG/L�(MG/L (06/L��(UG/L��(UG/L��
(11G/L (UG/L (UG/L 


DATE AS MG)��AS FE) AS FE) AS FE)�AS MN)
AS N)� AS MN) AS MN)��


OCT 
2.1� 50 30 


NOV 

29... 2.6�1200�� 50 50 


30...�.13 1300��910�20��


.26 690�0��

DEC 

18... 3.1��1100��910��0��
.17 190 70 70 


JAN 

30... 3.4�.20 1100��800�10��
50 40 


FEH 

27... 3.5��1100��750��10��
.40 350 50 40 


MAR 

26... .25 330 50 40
3.4�1200��870��10��

APR 

30... 2.0��1100��640 40 10�
.29 460� 30 


MAY 

27... 3.3�860��400��80��
.03 460 130 50 


JUN 

18... 2.5��820��570��30��
.11 250 100 70 


AUG 

05...�.08 700 1400��260 240
3.5�2100�� 20��

?7... 3.7��1500��980 190 50��
.09 520� 140 

SEP 

25... 2.1��1400�� 80 40��
.08 830 570�� 40 




 

  

  
 
 

  

 

 

       

         

 

 

 

 

       
        

        

122 STREAMS TRIHUTARY TO LAKE MICHIGAN 

04056100 MIDDLE RANCH ESCANAHA RIVER NEAR PRINCETON, MI--CONTINUED 

wATER DUALITY DATA, WATEP YEAR OCTOHFR 1980 TO SEPTEMNER 1981 

SDF- 
CIEIC 

STREAK- CON- COLOR HARD- .CALCIUM 

TIME TANEOUS (MICRO- ITY AS 
INSTAN- ANd- PH 
FLOw. DUCT- TEMPEk- (PLAT- TUR- NESS

1_ 
 OTS- 

FIELD COBALT 
BID-

WATER 
ATURE, INUm SOLVED 

(MG/L 
DATE 
�

(CFS) MHOS) (UNITS) (DEG C) UNITS) (NTU) CAC031 AS CA) 

Nov 
05... 1315 120 71 7.2 2.5 55 1.0 32 8.0 

IRON, MANGA- MANGA- 
MAGNE- NITRO- 'Rum, SUS- NESE, NESE, mANGA- 
SIUm, GEN. TOTAL FENDED IRON. TOTAL SUS- NESE, 
DIS- NO2+NO3 RECOV- RECOV- DIS- RECOV- PENUED DIS-
SOLVED TOTAL ERABLE ERAHLE SOLVED ERABLE RECOV. SOLVED 
(MS/L (MG/L (UG/L (u6/L (UG/L (UG/L (uG/L (UG/L 

DATE AS MG) AS N) AS FE) 45 FE) AS FF) AS MN) AS MN) AS MN) 

NOV 
05• • • 2.8 .13. 1200 460 740 100 20 60 



 

 

  
 

 

 

 

  
        

  

   

123 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058120 GREEN CREEK NEAR PALMER, MI 


LOCATION.--Lat 46°22'22", long 87°36'21", in NW' sec.19, T.46 N., R.26 W., Marquette County, Hydrologic Unit 04030110, at culvert on 

County Road 565, 4.5 mi (7.2 km) south of Palmer. 


DRAINAGE AREA.--8.42 mi. (21.81 km.). 


PERIOD OF RECORD.--Water years 1964-65, 1969 to November 1980 (discontinued). 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1964 to September 1965, March 1979 to September 1980. 

SUSPENDED SEDIMENT DISCHARGE: October 1963 to September 1964 (fragmentary), October 1964 to September 1965. 


INSTRUMENTATION.--Temperature recorder since Mar. 20, 1979. 


REMARKS.--In addition to temperature recorder record, samples were collected approximately monthly. Since October 1964, flow affected 

by regulation from industrial tailings pond in headwaters and some diversion into basin from Schweitzer Reservoir (station 04058190). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 26.0°C June 25, 1980; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 26.0°C June 25; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPF-
CIFIC 

STREAm- CON- COLOR HARD- CALCIUM 

DATE 

FLOW, DUCT- TEMPER- (PLAT- TUR- NESS DIS-
INSTAN- ANCE PH ATORF, INUM BID- (MG/L SOLVED 

TIME TANEOUS (MICRO- FIELD WATER COBALT ITY AS (MG/L
(CFS) MHOS) (UNITS) (DEG C) UNITS) (NTU) CAC03) AS CA) 

OCT 
30... 1345 16 380 8.2 5.5 10 1.0 93 14 

NOV 
29... 1100 36 400 8.0 3.0 10 1.0 99 15 

DFC 
18... 1230 30 500 8.0 2.0 3 1.0 99 15 

JAN 
30... 1130 41 400 8.1 5 .50 97 14 

FFB 
27... 1345 13 516 8.4 .0 5 1.5 100 14 
MAR 
26... 0930 25 515 8.2 1.5 5 .75 98 13 
APR 
30... 1005 27 424 8.2 9.5 5 .70 81 11 
MAY 
27... 1600 4.2 504 8.6 19.5 6 1.5 93 14 

JUN 
18... 0945 5.4 500 8.5 16.0 15 1.5 99 15 

AUG 
05... 1415 5.5 448 8.1 21.5 25 2.8 110 18 
27... 1020 7.0 440 8.2 18.5 5 2.0 120 20 

SFP 
25... 1000 7.5 376 8.2 10.0 10 .50 110 18 

IRON,�MANGA- MANGt, 

MAGNE�NITRO-. IRON,�� NESE, MANGA-
SUS'.�NESE, 

SIUM* GEN, TOTAL PENDFO IRON, TOTAL SUS NESE* 

DIS- NO2.NO3 RECOV- RECOV- DIS- RECOV- PENDED DIS­
SOLVED TOTAL ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED 

(MG/L�(MG/L (UG/L��(UG/L��(UG/L��
(HG/I- (UG/L (UG/L


DATE AS MG)��AS FE)�AS FE)�AS FE) AS MN) AS MN) AS MN)
AS N)�


OCT 

30... 14 .35 220 50 70 30 40 


NOV 

29... 15 .71 340 40 130 20 110 


DFC 

18... 15 .88 320 260 60 200 0 200 


JAN 

30... 15 1.3 370 290 80 130 0 130 


FEB 

27... 16 1.3 420 380 40 170 30 140 


MAR 

26... 16 1.6 630 600 30 150 40 
 110 

APR 

30... 13 1.1 330 300 30 110 50 60 


MAY 

21... 14 .3b 390 340 50 170 100 70 


JUN 

18... 15 .23 600 580 20 270 240 
 30 


AUG 

05... 16 .04 480 410 70 240 190 50 

27.s. 17 .04 620 560 60 340 290 50 


SEP 

25... 15 .03 480 430 50 190 140 
 50 


http:AREA.--8.42


  

 

       

 

     

     

124� STREAMS TRIBUTARY TO LAKE MICHIGAN 

040581n GREEN CREEK NEAR PALMER, MI--CONTINUED 

waTFk QUALITY DATA, wATEk YFAP OCTORFR 1980 TO SEPTEMPER 1981 

SRF... 
CIVIC 

STREAM CON-� COLOR�HARD- CALCIUM 
FLOW. ' DUCT-�� (PLAT-�NESS DIS-TEMPER...�TUR-.. 
INSTAN- ANCE�PH ATI1RF, INUM RID- (MG/L SOLVED 

TIME TANEOUS (MICRO- FIELD WATER COBALT ITY�(MG/LAS�
DATE (CFS) wins)�(UNITS) UNITS) (NTU)��AS CA) 
�
 

(DFG C)��CAC03)�


NOV 
05...�1030 6.2 388 8.3�1.5 0 .50 98 16 

IRON. MANGA- MANGA-

MAGNE- NITRO- IRON, SUS-�NESE, NESE. MANGA-

SIUM, GEN,��PENOFI)�TOTAL��NESE,
TOTAL�IRON, SUS...�

DIS- NO2+NO3 RECOV RECOV.. O15- RECOV- PENDED DIS­
SOLVED TOTAL EWAPLF ERABLE SOLVED ERABLE RECOV. SOLVED 

(MG/L�(MG/L�(UG/L (UG/L (UG/L�
(HG/L��(08/L��(UG/L 

DATE�AS MG) AS N)��AS FE) AS FE) AS MN) AS MN)AS FE) AS MN) 

NOV 
05...�.55 270��80 4014 330 60 40 



 

 
           

 

125 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058120 GREEN CREEK NEAP PALMER, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 
2 
3 
4 
5 

14.5 
14.0 
14.0 
13.5 
12.5 

13.5 
14.0 
13.5 
12.5 
12.0 

7.0 
6.5 
6.0 
5.5 
5.0 

6.5 
6.0 
5.5 
5.0 
5.0 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.0 
2.0 
2.5 
2.0 

2.5 
2.0 
2.0 
2.0 
2:0 

1.5 
2.0 
1.5 
.5 
1.5 

.5 

.0 

.0 

.0 

.0 

3.0 
3.0 
.5 
.0 
1.0 

.0 

.0 

.0 

.0 

.0 
6 
7
8 
9 
10 

12.5 
11.0 
10.5 
9.5 
9.0 

11.0 
10.0 
10.0 
9.0 
8.0 

5.0 
4.5 
4.0 
2.5 
2.5 

4.5 
4.0 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.0 
2.0 
3.0 
3.0 
1.5 

1.5 
1.5 
1.0 
.5 
.5 

2.0 
.0 
.5 
1.0 
1.5 

.0 

.0 

.0 

.5 
1.0 

2.0 
2.0 
1.5 
1.0 
.0 

.0 

.0 

.0
.0
.0 

11 
12 
13 
14 
15 

9.5 
8.5 
7.0 
6.5 
8.0 

8.0 
6.0 
6.0 
6.0 
6.0 

3.0 
2.5 
3.0 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.0 
2.5 

1.5 
1.5 
.0 
.5 
.5 

.5 

.0 

.0 

.0 

.5 

1.0 
1.0 
1.0 
2.0 
1.0 

1.0 
.5 
.5 
.5 
.5 

1.5 
2.5 
.5 
.5 
2.0 

.0 

.5 

.5 

.5 

.5 
16 
17 
18 
19 
20 

8.0 
9.0 
8.5 
9.5 
10.5 

6.5 
8.0 
7.0 
8.5 
9.5 

2.5 
2.5 
3.0 
3.5 
3.5 

2.5 
2.5 
2.5 
3.0 
3.5 

2.5 
3.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

.5 

.5 
1.0 
1.0 
1.0 

.5 

.5 

.5 
1.0 
1.0 

1.5 
2.5 
1.0 
.5 
.5 

.5 

.0 

.0 

.5 

.5 

1.0 
1.0 
1.5 
1.5 
1.5 

.5 

.5 

.5 
1.0 
1.0 

21 
22 
23 
24 
25 

11.5 
11.0 
9.0 
7.0 
6.5 

10.5 
9.5 
7.0 
6.5 
6.0 

3.5 
3.0 
3.0 
3.0 
3.5 

3.5 
3.0 
3.0 
3.0 
3.0 

2.0 
2.5 
2.5 
2.5 
2.0 

2.0 
2.0 
2.5 
2.0 
2.0 

1.5 
1.0 
2.0 
2.0 
.5 

1.0 
.5 
.0 
.0 
.0 

.5 
1.0 
1.0 
1.0 
2.0 

.5 

.5 
1.0 
.5 
.5 

2.0 
2.5 
1.5 
2.0 
2.5 

1.5 
1.5 
1.5 
1.5 
1.5 

26 
27 
28 
29 
30 
31 

6.0 
5.5 
5.5 
5.5 
5.5 
6.5 

5.5 
5.5 
5.5 
5.5 
5.0 
5.5 

3.5 
3.0 
3.0 
3.0 
3.0 
---

3.0 
3.0 
3.0 
3.0 
2.5 
---

2.0 
2.0 
2.0 
2.0 
2.0 
2.5 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

.0 

.0 

.0 
2.0 
2.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.0 
.5 
1.5 
1.5 
---

.0 

.0 

.0 

.0 

2.5 
1.5 
2.5 
3.0 
3.5 
3.5 

1.5 
1.5 
1.5 
2.0 
2.0 
2.0 

MONTH 14.5 5.0 7.0 2.5 3.0 2.0 3.0 .0 3.0 .0 3.5 .0 

DAY MAx MIN MAX MIN MAX MTN MAX MIN MAX MIN MAX MIN 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 3.5 2.5 14.0 10.5 16.0 13.0 20.0 17.0 23.5 20.0 19.0 17.5 
2 4.5 2.5 16.5 12.0 17.5 14.0 21.5 14.5 23.0 21.0 19.5 16.5 
3 
4 
5 

3.5 
5.0 
5.0 

3.0 
3.0 
3.0 

18.5 
19.0 
17.5 

13.5 
14.5 
15.0 

18.5 
20.5 
17.5 

12.5 
13.5 
15.5 

23.0 
21.5 
20.5 

15.5 
17.5 
16.5 

22.5 
21.0 
22.0 

19.0 
19.0 
19.0 

18.5 
19.0 
18.5 

16.0 
17.0 
17.0 

6 4.0 3.5 15.0 12.5 20.5 15.5 20.5 14.0 23.5 18.5 19.5 16.0 
7 
8 

4.0 
4.0 

4.0 
3.0 

12.5 
11.5 

11.5 
10.5 

18.5 
15.5 

14.5 
12.5 

23.5 
23.5 

16.5 
19.0 

24.0 
23.5 

20.0 
21.5 

20.0 
21.0 

16.0 
17.5 

9 3.0 2.5 11.5 9.5 16.0 13.5 24.5 19.0 22.0 19.5 19.5 16.5 
10 3.5 3.0 11.0 10.0 15.5 13.0 25.0 19.5 22.0 19.5 18.0 15.0 

11 3.5 3.0 11.5 10.0 19.0 13.0 24.5 20.5 21.5 19.5 18.5 15.5 
12 
13 
14 
15 

3.5 
3.5 
3.5 
3.5 

3.0 
3.0 
3.0 
2.5 

12.5 
13.0 
12.0 
15.0 

10.0 
10.5 
11.0 
11.0 

19.0 
20.0 
17.5 
19.0 

14.5 
16.5 
16.0 
14.0 

24.5 
23.5 
23.0 
25.5 

19.0 
19.0 
20.5 
21.5 

21.5 
20.0 
19.5 
18.5 

18.5 
18.5 
18.0 
16.0 

17.0 
16.0 
16.0 
15.0 

15.5 
15.5 
14.5 
14.0 

16 
17 
18 
19 
20 

5.0 
6.0 
7.0 
7.5 
8.5 

2.5 
3.5 
4.0 
5.0 
5.5 

15.0 
14.5 
17.5 
18.0 
19.5 

11.5 
12.0 
14.0 
14.5 
15.5 

19.5 
20.0 
17.5 
20.0 
21.5 

13.5 
14.5 
16.0 
15.0 
15.0 

23.0 
24.0 
22.0 
23.5 
22.5 

20.5 
20.0 
18.5 
18.5 
19.5 

19.0 
19.5 
20.0 
19.5 
20.0 

14.5 
17.5 
17.0 
17.0 
18.5 

15.0 
13.5 
13.5 
12.5 
12.5 

13.5 
12.0 
12.5 
11.5 
12.0 

21 
22 
23 

9.0 
8.5 
9.0 

6.5 
6.0 
7.0 

21.5 
23.5 
24.5 

16.5 
18.0 
19.0 

20.0 
72.5 
24.5 

16.0 
16.5 
17.5 

22.5 
22.0 
24.0 

18.5 
18.5 
19.5 

21.5 
21.0 
21.5 

19.0 
17.0 
17.5 

12.5 
12.5 
11.5 

11.0 
11.5 
9.5 

24 
25 

7.0 
7.5 

6.0 
6.0 

24.0 
22.5 

18.5 
19.0 

25.5 
26.0 

19.5 
21.0 

24.0 
22.5 

19.5 
20.0 

21.0 
20.5 

18.0 
17.5 

11.0 
11.0 

9.0 
9.5 

26 8.0 7.0 22.0 16.5 24.0 20.5 22.5 18.0 20.0 19.0 10.5 9.0 
27 
28 
20 

10.0 
9.0 
10.0 

7.0 
8.5 
9.0 

20.5 
22.5 
21.0 

16.5 
16.0 
16.0 

20.0 
20.0 
19.0 

17.0 
16.5 
16.5 

23.0 
22.5 
23.0 

17.5 
19.0 
19.0 

20.5 
19.0 
20.0 

18.5 
17.5 
18.5 

11.0 
10.5 
12.0 

10.0 
9.5 
10.5 

30 
31 

12.5 
---

9.5 
---

19.5 
18.5 

18.0 
15.5 

19.5 
---

14.5 
---

22.0 
23.5 

20.0 
20.0 

20.0 
19.5 

19.0 
16.5 

12.0 
---

12.0 
---

MONTH 12.5 2.5 24.5 9.5 26.0 12.5 25.5 14.0 24.0 14.5 21.0 9.0 



 126 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058130 GREEN CREEK NEAR PRINCETON, MI 


LOCATION.--Lat 46020'02", long 87°31'58", in SW4 SW1/4 sec.35, T.46 N., R.26 W., Marquette County, Hydrologic Unit 04030110, on right bank 

100 ft (30 m) downstream from bridge on State Highway 35, 3.0 mi (4.8 km) upstream from mouth, 4.0 mi (6.4 km) northwest of Princeton. 


DRAINAGE AREA.--13.8 mi. (35.7 km.). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1961-65. October 1976 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 1,165.74 ft (355.318 m) National Geodetic Vertical Datum of 1929. Oct. 3, 1960 to July 21, 

1965, Oct. 1, 1976 to Oct. 14, 1977, nonrecording gage at bridge 100 ft (30 m) upstream at datum 0.97 ft (0.296 m) higher. 


REMARKS.--Water-discharge records good except those for the winter period and those for period of no gage-height record, Apr. 15 to May 6, 

which are fair. Since October 1964, flow affected by regulation from industrial tailings pond in headwaters and some diversion into 

basin from Schweitzer Reservoir (station 04058190). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 166 ft3/s (4.70 m./s) Sept. 12, 1978, gage height, 5.75 ft (1.753 m); maximum gage 

height, 7.23 ft (2.204 m) Mar. 27, 1979, backwater from ice; minimum discharge observed, 2.84 ft3/s (0.080 m3/s) Oct. 1, 1963, dis­
charge measurement. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 100 ft3/s (2.83 m3/s) Apr. 22; maximum gage height, 5.71 ft (1.740 m) Mar. 24, back­
water from ice; minimum discharge, 3.9 ft3/s (0.11 m3/s) July 4, Aug. 17; minimum gage height, 1.94 ft (0.591 m) July 4. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1,979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC��FEB��MAY JUN�AUG SEP
JAN MAR APR��JUL 


1 12 43 44 24 19 15 48 45 8.8 6.3 14 9.6 
2 16 39 41 23 19 14 50 41 10 6.3 11 11 
3 19 35 39 23 19 14 51 38 8.8 5.5 10 10 
4 32 34 40 23 19 14 49 35 8.5 4.3 10 12 
5 31 34 40 23 19 14 51 33 9.1 4.9 12 13 

6 25 36 39 24 19 14 52 32 14 4.5 8.2 12 
7 25 35 39 24 19 14 60 31 14 7.1 7.7 12 
8 26 35 38 23 18 15 66 29 13 6.7 7.6 11 
9 27 34 37 23 18 15 79 24 15 6.0 7.3 12 
10 23 35 37 23 18 15 73 23 20 6.1 7.4 9.4 

11 21 32 39 23 18 17 57 24 17 6.0 7.9 8.7 
12 20 32 38 23 18 17 44 24 15 5.7 7.5 8.3 
13 20 33 38 23 17 17 37 24 13 5.6 5.5 11 
14 20 33 37 23 17 17 33 24 15 6.4 5.6 20 
15 20 33 37 24 17 17 31 24 13 6.7 5.1 38 

16 20 32 36 28 17 19 31 24 11 5.4 4.9 26 
17 20 33 35 30 17 20 35 23 10 5.1 4.8 35 
18 19 32 35 27 17 20 45 23 9.6 4.9 5.2 26 
19 20 33 34 25 17 21 60 22 9.4 5.5 5.0 17 
20 21 34 32 23 17 22 80 21 8.6 6.9 5.7 12 

21 25 35 30 22 17 23 96 21 7.9 6.9 5.7 35 
22 44 38 29 21 17 24 100 19 8.1 8.6 5.4 54 
23 76 40 29 20 17 25 96 17 7.8 11 5.4 50 
24 72 40 29 20 17 26 90 15 7.4 10 7.8 48 
25 64 39 29 19 17 27 80 14 7.4 14 12 46 

26 66 43 30 19 16 28 74 12 6.8 11 9.2 44 
27 57 48 30 19 16 30 68 11 6.3 10 9.4 42 
28 53 45 29 19 15 32 62 8.5 6.6 9.8 8.4 39 
29 40 44 28 19 15 34 56 7.2 6.9 9.4 8.1 34 
30 33 45 26 19 --- 36 50 8.2 6.4 18 7.8 30 
31 31 --- 25 19 45 --- 12 --- 17 7.4 ---

TOTAL 998 1104 1069 698 506 661 1804 708.9 314.4 241.6 239.0 736.0 
MEAN 32.2 36.8 34.5 22.5 17.4 21.3 60.1 22.9 10.5 7.79 7.71 24.5 
MAX 76 48 44 30 19 45 100 45 20 18 14 54 
MIN 12 32 25 19 15 14 31 7.2 6.3 4.3 4.8 8.3 

CAL YR 1979�TOTAL 14299.0 MEAN 39.2 MAX 108 MIN 12 
WTR YR 1980�TOTAL 9079.9 MEAN 24.8 MAX 100 MIN�4.3 

http:1,165.74


 

 

            

127 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058130 GREEN CREEK NEAR PRINCETON, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1961-64, 1971, 1977 to current year. 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: January 1977 to current year. 


INSTRUMENTATION.--Water-quality monitor since December 1977. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. Complete ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum (1977, 1980), 24.5°C July 15, 1980; minimum, 0.0°C on many days during winter period. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 24.5°C July 15; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C1• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 

1 13.0 11.0 11.5 8.5 6.0 7.5 .5 .5 .5

2 12.5 11.0 11.5 6.0 4.5 5.5 .5 .5 .5 

3 12.0 11.5 11.5 4.5 3.5 4.0 .5 .5 .5
4 11.5 10.0 10.5 4.5 3.5 4.0 .5 .5 .5
5 10.5 9.0 9.5 4.5 4.5 4.5 1.0 .5 .5 

6 10.0 9.5 9.5 4.5 3.0 3.5 1.5 1.0 1.5

7 9.5 8.0 9.0 3.0 2.0 2.5 1.0 .5 .5
8 8.5 7.5 8.0 2.5 1.0 1.5 .5 .5 .5
9 8.0 7.0 7.5 1.0 .S 1.0 .5 .5 .5
10 7.5 6.0 7.0 1.0 .5 .5 .5 .5 .5 


11 7.5 6.0 6.5 1.0 .5 1.0 1.0 .5 1.0

12 7.0 5.0 6.0 1.0 .5 1.0 1.0 .5 .5

13 5.0 4.0 4.5 1.0 .5 .5 .5 .5 .5
14 5.5 4.0 4.5 1.0 .5 1.0 .5 .5 .5

15 7.0 4.5 5.5 1.5 .5 1.0 .5 .5 .5 


16 8.0 5.0 6.5 1.5 .5 1.0 .5 .5 .5
17 9.0 7.5 8.0 2.5 1.5 2.0 .5 .5 .5
18 7.5 5.0 6.5 2.0 1.0 1.5 .5 .5 .5 ---
19 10.0 7.5 9.0 3.0 2.0 2.5 .5 .5 .5

20 11.5 10.0 10.5 3.0 2.5 3.0 .5 .5 .5 

21 12.0 11.0 11.5 2.5 2.0 2.5 .5 .5 .5 

22 11.0 8.0 9.5 2.5 1.5 2.0 .5 .5 .5 .0 .0 .0
23 8.0 4.5 
 6.0 2.5 2.5 2.5 1.0 .0 .5 .0 .0 .0
24 4.5 3.0 4.5 2.5 2.0 2.5 1.5 1.0 1.0 .0 .0 .0
25 4.5 3.5 4.0 2.0 1.0 1.5 1.0 .5 1.0 .0 .0 .0 

26 4.5 3.0 3.5 2.5 1.0 1.5 .0 .0 .0
27 4.5 4.0 4.0 2.5 1.5 2.0 .0 .0 .0
28 5.5 4.5 5.0 1.5 1.0 1.0 .0 .0 .0
29 
 5.0 4.5 5.0 1.0 .5 .5 .0 .0 .0
30 6.0 4.5 5.5 
 .5 .5 .5 .0 .0 .0
31 8.0 6.0 6.5 --- --- .0 .0 .0 

MONTH 13.0 3.0 7.5 8.5 .5 2.0 
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04058130 GREEN CREEK NEAR PRINCETON, MI--CONTINUED 


TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

.0 

.0 

.0 
.0 
.0 

.0 

.0 

.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.0 
4.5 
3.0 
5.5 
6.5 

1.0 
1.0 
1.0 
1.5 
2.0 

2.5 
2.5 
1.5 
3.5 
4.0 

15.0 
16.0 
17.0 
17.5 
16.5 

9.0 
10.5 
11.0 
12.5 
14.0 

12.0 
13.0 
14.0 
15.0 
15.5 

6 
7 
8 
9 
10 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.5 
3.5 
3.5 
1.5 
2.5 

2.0 
2.5 
1.5 
.5 
1.0 

3.0 
3.0 
2.5 
1.0 
1.5 

14.0 
10.0 
9.0 
10.0 
10.5 

10.0 
8.5 
8.0 
7.5 
8.5 

11.5 
9.0 
8.5 
8.5 
9.5 

11 
12 
13 
14 
15 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.0 
3.0 
2.0 
2.0 
3.5 

1.5 
1.5 
1.0 
1.5 
1.5 

2.0 
2.0 
1.5 
1.5 
2.0 

11.5 
12.0 
12.0 
10.5 
13.5 

9.0 
8.0 
9.0 
9.5 
8.0 

10.0 
10.0 
10.0 
10.0 
10.5 

16 
17 
18 
19 
20 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

5.0 
8.5 
9.0 
9.0 
10.5 

.5 
3.5 
4.5 
5.5 
5.5 

2.5 
5.5 
7.0 
7.5 
8.0 

15.5 
15.0 
17.0 
17.5 
18.5 

9.5 
12.0 
12.5 
12.5 
13.0 

12.0 
13.0 
14.5 
15.0 
15.5 

21 
22 
23 
24 
25 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

12.0 
12.5 
10.5 
5.0 
7.5 

7.0 
7.5 
5.5 
3.5 
4.5 

9.0 
10.0 
7.5 
4.5 
6.0 

20.5 
22.0 
22.0 
22.0 
20.0 

14.0 
16.0 
17.0 
16.5 
16.5 

17.0 
19.0 
19.5 
19.5 
18.5 

26 
27 
28 
29 
30 
31 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.0 
3.5 
3.5 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.5 
1.5 
2.0 

7.5 
11.0 
9.0 
10.5 
14.0 
---

6.5 
6.5 
7.0 
8.5 
9.0 
---

7.0 
8.5 
8.5 
9.0 
11.0 
---

18.5 
18.0 
20.0 
18.0 
17.5 
17.0 

13.0 
13.5 
14.5 
15.5 
16.0 
14.0 

16.0 
16.0 
17.0 
17.0 
16.5 
15.5 

MONTH .0 .0 .0 3.5 .0 .0 14.0 .5 5.0 22.0 7.5 14.0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

14.5 
15.0 
16.0 
17.0 
16.0 

12.0 
11.5 
11.0 
11.5 
13.0 

12.5 
13.0 
13.5 
14.5 
13.5 

18.5 
19.5 
21.0 
20.5 
18.0 

15.5 
13.5 
14.5 
16.5 
15.5 

16.5 
16.5 
18.0 
18.5 
17.0 

22.5 
21.5 
20.5 
19.5 
21.5 

17.5 
18.5 
16.5 
16.5 
17.0 

20.0 
20.5 
19.0 
17.5 
19.0 

17.0 
17.5 
16.0 
17.5 
17.0 

16.0 
14.5 
13.5 
14.5 
14.5 

16.5 
16.0 
14.5 
16.0 
16.0 

6 
7 
8 
9 
10 

19.0 
17.5 
13.0 
14.5 
14.5 

12.5 
13.5 
10.5 
11.0 
10.5 

15.5 
15.5 
12.0 
12.5 
12.5 

19.0 
21.5 
22.0 
23.0 
23.0 

12.5 
15.5 
18.0 
18.0 
18.0 

15.5 
18.5 
20.0 
20.0 
20.5 

22.5 
23.0 
22.5 
21.0 
20.5 

17.0 
19.0 
21.0 
18.0 
17.5 

20.0 
21.0 
21.5 
19.5 
19.0 

17.0 
17.5 
19.0 
19.0 
16.0 

13.0 
13.5 
15.0 
16.0 
12.5 

15.0 
15.5 
17.0 
18.0 
14.5 

11 
12 
13 
14 
15 

16.5 
18.0 
19.5 
17.5 
16.0 

10.5 
13.0 
15.5 
14.5 
12.0 

13.5 
15.5 
17.5 
16.0 
14.0 

23.5 
22.0 
21.0 
21.0 
24.5 

19.5 
17.5 
17.5 
19.0 
19.5 

21.0 
19.5 
19.5 
20.0 
21.5 

19.5 
20.5 
18.5 
19.0 
17.5 

18.0 
16.5 
17.5 
16.5 
14.5 

18.5 
18.5 
18.0 
17.5 
16.0 

16.0 
14.5 
14.5 
14.5 
13.0 

13.0 
14.0 
13.5 
13.0 
12.0 

14.5 
14.0 
14.0 
13.5 
12.5 

16 
17 
18 
19 
20 

16.5 
17.5 
16.5 
17.5 
17.5 

11.0 
12.5 
14.0 
12.5 
13.0 

14.0 
15.0 
15.0 
15.0 
15.5 

22.0 
23.5 
20.5 
22.0 
20.0 

20.0 
19.0 
17.5 
16.0 
17.5 

21.0 
21.0 
18.0 
19.0 
18.5 

17.5 
16.5 
20.0 
18.0 
19.5 

13.0 
15.5 
15.5 
16.5 
17.5 

15.0 
16.0 
17.5 
17.5 
18.0 

13.5 
12.0 
11.0 
11.0 
12.0 

12.5 
9.5 
10.0 
9.5 
11.0 

13.0 
10.5 
10.5 
10.0 
11.5 

21 
22 
23 
24 
25 

17.0 
20.0 
21.5 
22.5 
24.0 

14.5 
14.5 
16.0 
18.0 
20.0 

16.0 
17.0 
19.0 
20.5 
22.0 

20.5 
20.0 
20.5 
22.0 
21.5 

16.5 
16.5 
15.5 
16.5 
19.0 

18.0 
18.0 
18.0 
19.5 
20.5 

22.0 
21.0 
20.5 
18.5 
20.0 

18.5 
16.5 
16.0 
16.5 
16.0 

20.0 
18.5 
18.5 
17.5 
17.5 

11.5 
12.0 
11.0 
9.5 
9.0 

10.0 
10.0 
9.0 
7.5 
8.5 

10.5 
11.0 
9.5 
8.S 
9.0 

26 
27 
28 
29 
30 
31 

22.5 
19.0 
17.0 
16.5 
17.5 
---

19.5 
14.5 
14.0 
15.0 
13.5 
---

21.0 
16.5 
15.0 
15.5 
15.0 
---

19.5 
19.5 
19.5 
21.5 
20.0 
21.5 

15.5 
14.0 
16.0 
16.5 
17.0 
17.5 

17.5 
17.0 
18.0 
19.0 
18.5 
19.5 

19.5 
19.5 
17.0 
18.0 
19.0 
17.5 

18.0 
16.5 
15.5 
16.0 
17.5 
15.0 

18.5 
17.5 
16.0 
17.0 
18.5 
16.5 

9.0 
9.0 
9.0 
12.0 
12.0 
---

7.0 
7.0 
6.5 
9.0 
11.5 
---

8.0 
8.0 
8.0 
10.5 
11.5 
---

MONTH 24.0 10.5 15.5 24.5 12.5 19.0 23.0 13.0 18.0 19.0 6.5 12.5 
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04058190 SCHWEITZER RESERVOIR NEAR PALMER, MI 


LOCATION.--Lat 46025'00", long 87038'48", in SE NN; sec.2, T.46 N., R.27 W., Marquette County, Hydrologic Unit 04030110, on left bank 

120 ft (36 m) upstream from dam on Schweitzer Creek, and 3.0 mi (4.8 km) southwest of Palmer. 


DRAINAGE AREA.--23.1 mil (59.8 km2). 


PERIOD OF RECORD.--January 1963 to current year (monthend contents only). 


GAGE.--Water-stage recorder. Datum of gage is 1,300.00 ft (396.240 m) Cleveland-Cliffs Iron Co. datum; gage readings have been reduced 

to elevations NGVD. Prior to Oct. 25, 1967, nonrecording gage at same site and datum. 


REMARKS.--Reservoir is formed by an earthfill dam with fixed crest concrete spillway completed in 1963. Usable capacity of reservoir 

is 5,300 acre-ft (6.53 hm3) at spillway elevation 1,338.00 ft (407.822 m). The dam includes a discharge pipe equipped with valve 

to control release flow to Schweitzer Creek (station 04058200). An average of 2.2 ft./s (0.062 m3/s) was diverted from the head-

waters of basin by the city of Ishpeming for municipal supply and the effluent discharged to the Carp River basin. An average of 

34 ft3/s (0.96 ms/s) was diverted from reservoir for iron ore processing, some returned to Middle Branch Escanaba River basin via 

Green Creek and some returned to the East Branch Escanaba River basin via Goose Lake Outlet. Since January 1973, controlled diversion 

from Greenwood Reservoir (station 04057811) via Greenwood Diversion (station 04057813) into Schweitzer Reservoir. Controlled 

inflow averaged 24.2 ft3/s (0.69 10/s) for the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum contents recorded, 5,900 acre-ft (7.27 hm3) May 31, 1970, elevation, 1,339.5 ft (408.28 m); 

minimum recorded since first filling, 2,920 acre-ft (3.60 hm3) Apr. 10, 1974, elevation, 1,329.7 ft (405.29 m). 


EXTREMES FOR CURRENT YEAR.--Maximum contents recorded, 5,420 acre-ft (6.68 hm3) Apr. 9-11, 22, elevation, 1,338.3 ft (407.91 m), but 

may have been more during period of no gage-height record, Oct. 23-25; minimum, 4,320 acre-ft (5.33 hm3) Oct. 8, 9, elevation, 

1,334.9 ft (406.88 m). 


MONTHEND ELEVATION, IN FEET NGVD, AND CONTENTS AT 2400, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


Change in contents 

Elevation Contents (acre- (equivalent 


DATE (feet) (acre-feet) feet) in ft./s) 


Sept. 30 1335.4 4470 -- --

Oct. 31 1338.1 5340 +870 +14.1 

Nov. 30 1338.0 5300 -40 -0.7 

Dec. 31 1336.0 4650 -650 -10.6 


CAL YR 1979 -650 -0.9 


Jan. 31 1337.9 5260 +610 +9.9 

Feb. 29 1337.8 5230 -30 -0.5 

Mar. 31 1336.2 4710 -520 -8.5 

Apr. 30 1338.0 5300 +590 +9.9 

May 31 1335.4 4470 -830 -13.5 

June 30 1337.1 4980 +510 +8.6 

July 31 1337.2 5020 +40 +0.7 

Aug. 31 1336.9 4920 -100 -1.6 

Sept. 30 1337.6 5160 +240 +4.0 


WTR YR 1980 +690 +1.0 


http:1,338.00
http:1,300.00
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04058200 SCHWEITZER CREEK NEAR PALMER, MI 


LOCATION.--Lat 46°24'40", long 87°37'27", in SW', sec.1, T.46 N., R.27 W., Marquette County, Hydrologic Unit 04030110, on right bank 

10 ft (3 m) upstream from highway bridge, and 2.5 mi (4.0 km) southwest of Palmer. 


DRAINAGE AREA.--23.6 mi. (61.1 km.). 


PERIOD OF RECORD.--October 1960 to current year. 


GAGE.--Water-stage recorder. Concrete control since Oct. 1, 1963. Altitude of gage is 1,270 ft (387 m) from topographic map (nearest 

10 ft). Prior to Aug. 21, 1961, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for winter period, which are fair. Since August 1962, flow completely regulated by Schweitzer Res­
ervoir (station 04058190) 1.0 mi (1.6 km) upstream. An average of 2.2 ft./s (0.062 m3/s) was diverted from headwaters of basin by 

the city of Ishpeming for municipal supply and the effluent discharged to the Carp River basin. An average of 34 ft./s (0.96 m3/s) 

was diverted from Schweitzer Reservoir by industry for iron ore processing, some returned to the Middle Branch Escanaba River via 

Green Creek and some returned to East Branch Escanaba River via Goose Lake Outlet. Diversion into Schweitzer Reservoir from Green­
wood Reservoir via Greenwood Diversion (station 04057813). Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 860 ft3/s (24.4 m3/s) May 31, 1970, gage height, 6.50 ft (1.981 m); minimum, 0.4 ft3/s 

(0.011 m3/s) Sept. 6, 1962, gage height, 1.22 ft (0.372 m); minimum daily, 1.0 ft ./s (0.028 m3/s) Apr. 9-18, May 5, 6, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 127 ft3/s (3.60 m./s) Oct. 24, gage height, 4.12 ft (1.256 m); minimum, 4.9 ft3/s 

(0.14 m3/s) Mar. 6; minimum daily, 5.5 ft3/s (0.16 m3/s) Mar. 8, 9, 15. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV JAN MAR MAY JUL SEP
DEC��FEB��APR��JUN�AUG 


43 5.9 7.2 6.0
1 5.7 7.9�5.7 5.6 6.4 5.9 5.6 6.4 

5.8 6.4 6.0
2 5.7 47 6.7�5.7 5.6 6.5 6.0 5.9 5.7 


3 5.8 6.1�5.7 6.3 5.8 5.6
34 5.7 5.6 6.2 5.9 6.1 

4 5.7 23 6.1�
5.7 5.7 5.6 6.3 6.2 5.8 5.9 5.8 5.9 

5 5.6 18 6.1�5.7 6.4 5.9 12
5.7 5.6 6.2 6.1 5.7 


6 5.7 19 6.1�5.7 5.6 6.1 5.9 5.7
5.7 6.7 5.9 52 

7 5.7 6.1�5.6 7.1 6.2 36
14 5.8 5.6 6.1 6.4 5.8 


6.1� 5.9
8 5.7 14 5.8 5.6 5.5 7.6 6.2 5.9 22 5.7 

9 5.8 6.1�5.6 48 5.9 9.6
11 5.8 5.5 6.1 5.8 6.1 

10 5.7 9.4 6.1�5.6 78 6.2 5.8 6.3 5.7
5.8 5.6 5.8 


7.0 5.8 6.1 5.7
11 5.8 6.1�5.7 5.6 61 5.8 5.8 6.1 

6.4 5.8 6.1 6.1
12 6.0 5.9�5.6 5.6 44 5.8 5.9 5.9 

6.1 5.8
13 6.1 5.9�5.6 5.6 32 6.0 6.1 5.8 5.9 6.7 


5.8 5.6 6.4
14 5.8 6.1 5.9�5.6 23 6.1 6.2 6.3 5.9 

5.8 5.5 6.1
15 5.8 6.1 5.9�5.6 15 5.9 5.9 5.8 5.9 


16 5.8 6.1 5.9�5.8 5.6 5.6 8.0 5.9 5.9 5.9 5.9 6.1 

17 5.9�
5.7 6.1 5.9 5.6 5.6 6.6 5.9 5.9 5.8 5.9 6.0 

18 5.7 6.1 5.9�5.6 9.0 5.8 5.9 6.2
5.9 5.7 5.9 5.9 


6.2 5.9 27 5.8 5.8 6.0
19 5.8 5.9�5.6 5.9 5.9 5.9 

6.3 5.9 5.9
20 5.8 5.9�5.7 5.9 45 5.8 5.8 6.3 6.1 


5.8 5.8
21 6.1 8.7 5.9�5.6 47 5.8 5.8 6.2 5.8 19 

5.8 5.8 5.9
22 9.2 12 5.9�5.6 42 5.7 5.8 5.8 68 

5.8 5.8 5.8
23 42 13 5.9�5.6 35 5.8 5.8 5.7 33 


13 5.8
24 114 5.9�5.6 5.7 26 5.7 5.8 5.7 6.2 15 

5.8 5.7 6.1
25 75 11 5.9�5.6 19 5.7 5.7 6.0 11 


26 55 5.9�5.6 5.9 16 5.7 5.8 5.8 5.8
15 5.7 12 

27 50 5.9�5.6 15 5.8 5.9
15 5.7 5.9 5.6 5.7 9.8 

28 60 13 5.9�5.6 6.0 13 5.7 5.9 5.7 5.9
5.7 6.8 


12 5.7 6.2 5.7 5.7 6.2
29 59 5.9�5.6 10 6.2 5.9 

5.9�--- 5.9
30 40 9.6 5.7 6.5 8.4 5.9 6.0 5.7 6.1 


31 30 5.8�6.5 6.3 5.7 ---
-.-- 5.7 ”:. --- 5.8 


TOTAL 655.7 417.2 179.3 178.2 186.0 182.9 307.4
187.4�163.2 681.3 176.8 284.5 

MEAN 21.2 6.05�5.63 22.7 5.89 9.18
13.9 5.78 5.75 6.00 5.90 10.2 

MAX 114 47 7.9�5.7 78 6.2 6.4 52
5.9 6.5 7.2 68 


5.8�5.6 5.6 


CAL YR 1979�8800.5 MEAN 24.1 MIN 5.6 


MIN 5.6 6.1 5.7 5.5 6.3 5.6 5.7 5.7 5.7 


TOTAL MAX 280 

WTR YR 1980�3599.9 MEAN�MAX�MIN 5.5
TOTAL 9.84 114 
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04058250 WARNER CREEK TRIBUTARY NEAR PALMER, MI 


LOCATION.--Lat 46°25'20", long 87°36'09", in NW', SE' sec.31, T.47 N., R.26 W., Marquette County, Hydrologic Unit 04030110, at double 

culvert on County Road 565, 0.3 mi (0.5 km) upstream from mouth, and 0.8 mi (1.3 km) south of Palmer. 


DRAINAGE AREA.--4.05 mil (10.49 km2). 


PERIOD OF RECORD.--Water years 1972 to November 1980 (discontinued). 


WATER QUALITY DATA, WATER YEAR OCT -WIER 1979 TO SEPTEMBER 1980 


SPr-

CIFIC 

STREAM- CON- COLOR HARD- CALCIUM 
FLOW. DUCT-
INSTAN- ANCE PH 

TEMPER-
ATURE, 

(PLAT- TUR- NESS 
INUM BID- (MG/L 

'DIS-
SOLVED 

TIME TANEOUS (MICRO- FIELD 
DATE
� 

(CFS) mHoS) (UNITS) 
WATER 

(DEG C) 
COBALT ITY 
UNITS) (NTU) 

AS 
CAC03) 

(MG/L 
AS CA) 

OCT 
30... 1500 9.3 320 7.3 6.0 30 2.0 110 26 

NOV 
29... 1000 3.2 350 7.2 1.5 30 2.0 120 30 

DFC 
18... 1330 2.0 500 7.3 .5 25 1.0 150 37 

JAN 
30... 1345 1.8 365 7.3 .0 10 1.6 160 38 

FFR 
77... 1500 1.6 464 7.5 .0 10 1.5 170 41 

MAR 
?6... 0845 3.0 360 7.7 1.0 10 1.6 130 32 
APR 
30... 0845 2.6 349 7.4 9.5 15 1.5 92 22 

MAY 
?7... 1645 .59 444 7.6 18.0 12 1.8 140 34 
JUN 
18... 0840 .76 406 7.6 15.0 20 1.0 120 29 

AUG 
05... 1500 8.0 438 7.2 19.5 22 3.3 140 33 
77... 0900 1.2 486 7.5 18.0 10 1.0 160 37 

SFP 
75... 0850 2.4 264 7.3 8.5 60 .60 93 21 

IRON,�MALAGA- MANGA 

MAGNE- NITRO- IRON, SUS- NESE. NESE. mANGA-

MUM, GEN, TOTAL PENDED IRON. TOTAL SUS- NESE. 

DIS- NO2+NO3 RECOV- RECOV- (AS- RECOV- PENDED DIS-

SOLVED TOTAL ERARLE ERABLE SOLVED ERABLE RECOV. SOLVED 

(MG/L (mr,/L (UG/L (uG/L (UG/L (OWL (UG/L (UG/L 


DATE AS mG) AS N) AS FE) AS FE) AS FE) AS MN) AS MN) AS MN) 


OCT 

� �

30... 11 1.1 440 180 40 10 30 
NOV 

�.84�
29• • • 12 870 190 50 10 40 
DEC 
18... 15 .70 420 240� 0� 90 

JAN 
30• • • 16�.25 320 0�110 

180 90 


470��150 110 
FEB 
27... 17 1.2 580 400 180 170 o�170 
MAR 
26... 610 


APR 

30... 9.0 .36�320 10 


13 .45�430 180 140 20 120 


460 140 40 30 
MAY 
27... 14�.03 610��170 0�140440�140 


JUN 

18... 12 .01 430 300 130 90 10 70 


AUG 

05... 15 .02 970 710 260 270 40 230 


320 150 140 20
27... 17 .01 470�� 120 

SEP 

25...�9.8 .04 660��
 60
330 330 60 0 


http:AREA.--4.05


 

 

  
 

 

 
   

       

         

 
 

       
        

       

132 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058250 WAPNER CREEK TRIBUTARY NEAR PALMER+ MI--CONTINUED 

WATER QUALITY DATA, WATER YFAP OCTO8FP 1940 TO SEPTEMBER 1981 

S'P'..- 
CIFIC 

STPFA CON- COLOR HARD- CALCIUM 
FLOW, DUCT- TEMOEP- (PLAT- TUR- NESS DIS- 
INSTAN- ANCF PH ATURF, TNUM BIU- (MG/L SOLVED 

TIME TANEOUS (MICRO- FIELD WATER' COBALT ITY AS (MG/L 
)ATE (CFS) MW,S) (UNITS) (DEG C) UNITS) (NTU) CACO3) AS CA) 

NOV 
05... 0900 2.5 403 7.4 2.5 10 .80 140 32 

IRON, MANGA- MANGA- 
MAGNE- NITRO IRON. SUS... NESE,  NESE, MANGA-
SLUM. PEN. TOTAL PENDED IRON, TOTAL SUS- NESE, 
DI5- NO2.NO3 RECOV- RECOV- DIS- RECOV- PENDED DIS-
SOLVED TOTAL ERABLE EPABLE SOLVED ERABLE RECOV. SOLVED 
(MG/L (MG/L (U6/1- (UG/L (UG/L (U6/1- (UG/L (UG/L 

DATE AS MG) AS N) AS FE) AS FE) AS FE) AS MN) AS MN) AS MN) 

NOV 
05... �14 .17 390 270 120 80 20 60 



 STREAMS TRIBUTARY TO LAKE MICHIGAN 133 


04058400 GOOSE LAKE OUTLET NEAR SANDS STATION, MI 


LOCATION.--Lat 46°23'36", long 87029'40", in SE; SE' sec.12, T.46 N., R.26 W., Marquette County, Hydrologic Unit 04030110, on left bank 

0.8 mi (1.3 km) upstream from mouth, and 3 mi (5 km) west of Sands Station. 


DRAINAGE AREA.--37.5 mil (97.1 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1965 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,160 ft (354 m) from topographic map (nearest 10 ft). 


REMARKS.--Water-discharge records good. Flow includes an average of 9.6 ft3/s (0.27 m./s) discharged into basin from mine tailings pond 

3 mi (5 km) upstream, the greater part diverted from Schweitzer Reservoir (station 04058190). Diversion began October 1979. 


AVERAGE DISCHARGE.--10 years (water years 1966-75), 32.8 ft./s (0.929 m3/s), 11.88 in/yr (302 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 458 ft3/s (13.0 m3/s) May 31, 1970, gage height, 5.89 ft (1.795 m); minimum, 3.7 ft3/s 

(0.10 m3/s) Oct. 10, 1976, Jan. 22, Feb. 14 and part or all of each day Feb. 16-23, Feb. 26 to Mar. 8, 1977, gage height, 1.35 ft 

(0.411 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 178 ft3/s (5.04 m3/s) Apr. 10, gage height, 3.97 ft (1.210 m); minimum, 6.2 ft3/s 

(0.18 m3/s) Aug. 19, 20, gage height, 1.45 ft (0.442 m). 


DISCHARGE. IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC��FEB��APR��JUN�AUG
JAN MAR MAY JUL SEP 


1 17 119 60 34 40 29 43 55 19 22 18 18 

2 15 105 55 34 40 29 43 50 20 21 17 19 

3 18 99 53 34 39 29 46 47 20 20 17 19 

4 18 89 52 37 39 29 50 44 18 20 18 19 

5 17 84 53 33 39 30 58 41 17 20 19 18 


6 17 82 50 33 40 30 67 39 17 19 '19 17 

7 15 71 49 35 37 28 78 37 18 20 20 17 

8 18 51 48 35 37 21 97 36 19 19 20 17 

9 20 45 47 35 37 22 146 34 20 19 20 16 

10 22 42 46 35 36 22 172 33 25 18 20 17 


11 23 36 46 37 36 22 157 33 27 18 20 17 

12 23 37 46 37 36 23 132 30 25 18 19 17 

13 31 62 46 36 35 23 111 29 25 18 19 24 

14 31 59 45 36 34 23 96 28 31 19 19 28 

15 29 58 43 37 32 23 87 27 31 19 19 25 


16 29 54 42 44 32 24 76 25 30 19 18 27 

17 15 55 41 45 31 24 71 25 28 12 18 26 

18 13 54 40 46 30 19 72 24 26 18 17 26 

19 14 54 39 47 29 20 79 23 25 18 8.8 25 

20 14 55 39 47 29 23 87 22 24 23 7.5 28 


21 17 55 38 48 29 23 87 21 22 24 7.5 56 

22 38 61 38 46 29 24 83 20 22 22 7.1 65 

23 65 61 39 47 29 26 78 20 22 21 7.1 55 

24 76 60 40 45 28 26 74 19 23 20 8.5 52 

25 67 58 40 44 29 27 72 18 23 23 9.6 49 


26 61 64 40 43 31 29 70 17 23 21 8.6 52 

27 61 68 40 42 29 31 69 17 22 20 15 49 

28 65 66 39 42 28 31 66 16 21 20 16 47 

29 68 64 38 41 30 31 63 15 22 19 16 45 

30 95 60 36 41 --- 35 60 15 22 19 16 42 

31 93 --- 35 39 39 --- 19 --- 18 16 ---


TOTAL 1105 1928 1363 1235 970 815 2490 879 687 607 480.7 932 

MEAN 35.6 64.3 44.0 39.8 33.4 26.3 83.0 28.4 22.9 19.6 15.5 31.1 

MAX 95 119 60 48 40 39 172 55 31 24 20 65 

MIN 13 36 35 33 28 19 43 15 17 12 7.1 16 


CAL YR 1979�16319.0 MEAN 44.7 11
TOTAL MAX 380 MIN�

WTR YR 1980�13491.7 MAX 172 MIN�7.1
TOTAL MEAN 36.9 




 
STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058400 GOOSE LAKE OUTLET NEAR SANDS STATION, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1972 to current year. 


PERIOD OF DAILY RECORD.--

WATER TEMPERATUES: November 1976 to current year. 


INSTRUMENTATION.--Water-quality monitor since November 1976. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. Intermittent ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 25.0°C July 19, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.-

WATER TEMPERATURES: Maximum, 21.0°C June 25, July 10, 11, 15; minimum, 0.0°C on many days during winter period. 


134 


TEMPERATURE, WATER C)• WATER YEAR OCTOBER 1979 TO SEPTEMBER
(DEG.� 1980 


DAY MAX MEAN MIN MAX MEAN MAX MIN MEAN
MIN MAX MEAN�MIN�


OCTOBER NOVEMBER DECEMBER JANUARY 


1 12.0 10.0 11.0 9.0 6.5 8.0 1.0 .5 .5 1.5 1.0 1.0 

2 11.0 10.5 11.0 6.5 4.5 5.5 1.0 .5 1.0 1.0 .0 .5 

3 11.0 10.5 10.5 5.0 4.0 4.5 1.0 .5 1.0 .0 .0 .0 

4 10.5 9.0 10.0 4.5 4.0 4.5 1.5 1.0 1.0 .0 .0 .0 

5 10,0 8.6 9.0 5.0 4.5 5.0 2.0 1.0 1.5 .0 .0 .0 


6 9.5 8.5 9.0 5.0 4.0 4.5 2.0 1.0 1.5 .0 .0 .0 

7 9.0 8.0 8.5 4.0 2.5 3.0 1.0 1.0 1.0 .0 .0 .0 

8 8.5 8.0 8.0 2.5 1.0 2.0 1.0 .5 .5 .0 .0 .0 

9 8.5 7.0 8.0 1.5 .5 1.0 1.0 .0 .5 .0 .0 .0 

10 8.5 6.5 7.5 1.5 .5 1.0 1.5 1.0 1.0 .0 .0 .0 


11 8.5 7.0 8.0 1.0 .5 1.0 1.5 .5 1.0 .0 .0 .0 

12 8.0 5.0 7.0 2.0 1.0 1.0 .5 .0 .0 .0 .0 .0 

13 6.5 4.0 5.5 2.5 1.0 1.5 1.0 .0 .5 .0 .0 .0 

14 7.0 5.5 6.5 2.5 1.0 2.0 1.0 .5 .5 .5 .0 .0 

15 8.0 6.0 7.0 2.5 1.5 2.0 1.0 .5 1.0 1.0 .5 .5 


16 9.0 6.0 7.5 3.0 1.0 2.0 .5 .0 .0 1.0 .5 .5 

17 9.0 7.0 8.0 3.5 2.0 2.5 .5 .0 .0 1.0 .5 1.0 

18 7.5 5.0 6.0 3.5 1.5 2.5 .5 .0 .0 1.0 .5 .5 

19 9.5 7.5 8.5 4.5 3.0 3.5 .5 .5 .5 1.0 .0 .5 

20 10.5 9.5 10.0 4.0 3.5 3.5 1.0 .5 1.0 .5 .0 .0 


21 11.5 10.5 11.0 3.5 3.0 3.0 1.5 1.0 1.0 .0 .0 .0 

22 10.0 7.5 9.0 3.0 2.5 3.0 2.0 1.5 1.5 .5 .0 .0 

23 7.5 2.5 5.0 3.0 3.0 3.0 1.5 1.5 1.5 .0 .0 .0 

24 3.0 2.0 2.5 3.0 3.0 3.0 1.5 1.0 1.5 .0 .0 .0 

25 3.0 2.5 2.5 3.0 1.5 2.5 1.0 .5 .5 .0 .0 .0 


26 3.5 2.5 3.0 3.0 1.5 2.0 1.5 .5 1.0 1.0 .0 .0 

27 4.0 3.5 3.5 3.0 2.0 2.5 1.0 .0 .5 .5 .0 .0 

28 4.5 4.0 4.0 2.0 1.0 1.5 1.5 '.0 .5 1.0 .0 .5 

29 5.0 4.5 4.5 1.5 1.0 1.0 1.5 .0 .5 .5 .0 .0 

30 6.5 4.5 5.5 1.0 .5 .5 1.5 .0 .5 .0 .0 .0 

31 8.5 6.0 7.0 --- --- --- 1.5 .5 1.0 .5 .0 .0 


MONTH 12.0 2.0 7.0 9.0 .5 3.0 2.0 .0 1.0 1.5 .0 .0 




 

            

135 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058400 GOOSE LAKE OUTLET NEAR SANDS STATION, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C1, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

1.0 
.5 
.5 
1.5 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.5 
1.0 
2.0 
2.0 
2.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 
1.0 
1.0 
1.0 

5.0 
5.0 
2.5 
5.0 
5.5 

.5 

.5 

.0 

.5 
1.0 

2.5 
2.5 
1.0 
2.5 
3.0 

13.5 
14.5 
15.0 
15.5 
15.0 

9.0 
10.5 
11.0 
12.0 
13.0 

11.0 
12.5 
13.0 
14.0 
14.0 

6 
7 
8 
9 
10 

.5 
1.5 
2.0 
2.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 
1.0 
.5 
.5 

1.0 
2.5 
2.0 
2.5 
2.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
.5 
1.0 
1.0 

3.5 
3.0 
2.0 
.5 
1.5 

1.0 
2.0 
.5 
.0 
.0 

2.0 
2.5 
1.5 
.5 
1.0 

13.0 
8.5 
8.5 
9.0 
9.5 

9.0 
7.0 
7.0 
7.0 
7.5 

10.5 
7.5 
7.5 
8.0 
8.5 

11 
12 
13 
14 
15 

2.0 
2.0 
2.0 
1.5 
1.5 

.0 

.0 

.5 

.0 

.0 

.5 
1.0 
1.0 
.5 
.5 

.5 
1.0 
2.0 
3.0 
2.5 

.0 

.0 

.0 

.5 

.0 

.0 

.0 
1.0 
1.5 
1.0 

2.0 
2.0 
1.5 
1.5 
2.5 

.0 

.5 

.0 

.0 

.5 

1.0 
1.5 
.5 
.5 
1.0 

11.0 
11.0 
11.5 
10.0 
13.0 

8.5 
7.5 
8.5 
8.5 
7.5 

9.5 
9.5 
9.5 
9.5 
10.0 

16 
17 
18 
19 
20 

.5 
1.0 
2.0 
2.0 
2.5 

.0 

.0 

.0 
1.0 
1.5 

.0 

.0 

.5 
1.5 
2.0 

3.5 
3.5 
4.0 
5.0 
3.5 

1.0 
2.0 
.0 
1.0 
2.0 

2.0 
2.5 
2.0 
3.0 
2.5 

4.0 
7.5 
8.5 
8.5 
9.0 

.0 
2.0 
4.0 
5.5 
5.0 

2.0 
5.0 
6.5 
7.0 
7.5 

14.0 
14.5 
15.5 
15.5 
17.0 

8.5 
10.5 
12.0 
10.5 
12.0 

11.5 
12.5 
13.5 
13.5 
14.5 

21 
22 
23 
24 
25 

2.0 
3.0 
2.0 
2.0 
.5 

1.5 
1.0 
1.5 
.5 
.0 

1.5 
2.0 
2.0 
1.0 
.0 

3.5 
4.0 
2.0 
2.5 
4.5 

.5 

.0 
1.5 
1.5 
1.5 

2.0 
2.0 
2.0 
2.0 
2.5 

11.0 
12.0 
11.0 
4.0 
7.0 

6.5 
7.5 
4.0 
2.0 
2.5 

8.5 
10.0 
7.0 
2.5 
4.5 

18.5 
19.5 
19.0 
19.0 
17.0 

12.5 
14.0 
14.0 
13.5 
13.5 

15.5 
16.5 
16.5 
16.0 
15.0 

26 
27 
28 
29 
30 
31 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

5.0 
2.5 
5.0 
5.5 
5.5 
5.0 

.5 
1.5 
2.0 
1.5 
.5 
.5 

2.5 
2.0 
3.0 
3.0 
2.5 
2.5 

7.0 
9.5 
9.0 
9.0 
12.5 
---

5.5 
5.5 
7.0 
7.0 
8.5 
---

6.5 
7.5 
7.5 
8.0 
10.5 
---

16.0 
15.5 
18.0 
16.5 
14.5 
15.0 

10.5 
11.0 
12.0 
12.5 
13.0 
11.3 

13.0 
13.5 
15.0 
14.5 
13.5 
13.0 

MONTH 3.0 .0 .5 5.5 .0 1.5 12.5 .0 4.0 19.5 7.0 12.5 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

12.0 
14.0 
15.0 
16.0 
12.5 

9.5 
10.5 
9.5 
10.0 
11.0 

11.0 
12.0 
12.5 
13.0 
11.5 

17.5 
18.5 
20.0 
19.0 
16.0 

13.5 
11.5 
12.0 
14.0 
13.5 

15.0 
15.0 
16.0 
16.5 
15.0 

19.0 
18.0 
18.0 
15.5 
18.5 

13.5 
15.5 
13.0 
14.0 
14.5 

16.0 
16.5 
15.5 
15.0 
16.5 

6 
7 
8 
9 

10 

16.5 
14.0 
11.5 
13.5 
13.5 

10.5 
10.5 
8.5 
8.5 
9.0 

13.5 
12.5 
10.0 
11.0 
11.0 

18.5 
20.5 
20.0 
20.5 
21.0 

11.5 
13.5 
14.5 
15.0 
15.0 

15.0 
17.0 
17.0 
17.5 
18.0 

20.0 
20.5 
20.5 
19.0 
18.0 

14.0 
15.5 
16.5 
15.5 
15.5 

17.0 
18.0 
18.0 
17.0 
17.0 

11 
12 
13 
14 
15 

16.0 
17.0 
16.5 
14.5 
15.5 

9.0 
10.5 
13.0 
12.5 
11.0 

12.5 
14.0 
14.5 
13.5 
13.0 

21.0 
20.5 
19.5 
19.5 
21.0 

16.5 
15.0 
15.0 
16.0 
16.5 

18.5 
17.5 
17.5 
17.5 
18.5 

17.5 
19.0 
16.5 
17.5 
17.0 

15.5 
14.5 
15.5 
15.5 
13.0 

16.5 
16.5 
16.0 
16.5 
15.0 

16 
17 
18 
19 
20 

15.5 
17.0 
15.0 
17.0 
17.5 

10.0 
11.0 
12.5 
11.5 
11.0 

12.5 
14.0 
13.5 
14.0 
14.5 

20.0 
19.0 
17.0 
20.5 
18.0 

16.5 
15.0 
15.0 
15.0 
16.5 

18.0 
17.0 
16.0 
17.5 
17.0 

17.5 
16.0 
18.5 
16.0 
14.5 

12.5 
14.5 
14.5 
12.5 
13.0 

15.0 
15.0 
16.0 
13.5 
13.5 

21 
22 
23 
24 
25 

16.0 
18.0 
20.5 
20.5 
21.0 

12.0 
12.0 
12.5 
14.0 
15.0 

14.0 
15.0 
16.5 
17.0 
18.0 

20.0 
19.5 
20.5 
20.5 
18.0 

15.0 
15.0 
14.0 
14.5 
16.0 

17.5 
17.0 
17.0 
17.5 
17.0 

17.0 
15.5 
15.0 
14.5 
15.5 

14.0 
12.5 
12.5 
12.5 
12.5 

15.5 
14.0 
14.0 
13.5 
14.0 

26 
27 
28 
29 
30 
31 

20.0 
16.0 
16.5 
14.5 
16.5 
---

16.0 
13.5 
13.0 
13.0 
12.5 
---

17.5 
14.5 
14.5 
14.0 
14.5 
---

19.5 
19.5 
19.0 
20.0 
17.0 
18.0 

13.5 
12.5 
14.0 
14.5 
14.0 
14.0 

16.0 
16.0 
16.5 
17.0 
15.5 
16.0 

15.5 
17.5 
---

14.0 
13.0 

14.5 
15.0 
---

MONTH 21.0 8.5 13.5 21.0 11.5 17.0 



 136 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058500 EAST BRANCH ESCANABA RIVER AT GWINN, MI 


LOCATION.--Lat 46°17'10", long 87026'00", in NE4 sec.21, T.45 N., R.25 W., Marquette County, Hydrologic Unit 04030110, on right bank 

in county park at Gwinn, 1.1 mi (1.8 km) upstream from mouth. 


DRAINAGE AREA.--124 mil (321 km.). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1954 to September 1980 (discontinued). 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,079.2 ft (328.94 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Since August 1962, some regulation by 

Schweitzer Reservoir (station 04058190) about 16 mi (26 km) upstream. An average of 2.2 ft3/s (0.062 m3/s) was diverted from head­
waters of basin by the city of Ishpeming for municipal supply and the effluent discharged to the Carp River basin. An average of 

34 ft3/s (0.96 m3/s) was diverted from Schweitzer Reservoir by industry for iron ore processing, some returned to the Middle Branch 

Escanaba River via Green Creek and some returned to the East Branch Escanaba River via Goose Lake Outlet. Diversion into Schweitzer 

Reservoir from Greenwood Reservoir via Greenwood Diversion (station 04057813). Some mine water pumped into basin at headwaters. 


AVERAGE DISCHARGE.--23 years (water years 1955-77), 111 ft3/s (3.144 m3/s), 12.16 in/yr (309 mm/yr), adjusted for storage and diversion. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,390 ft3/s (67.7 m3/s) June 1, 1970, gage height, 14.97 ft (4.563 m); minimum, 

19 ft./s (0.54 m3/s) July 30, Oct. 11, 1963; minimum gage height, 6.46 ft (1.969 m) Sept. 14, 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 530 ft3/s (15.0 m3/s) Apr. 10, gage height, 9.82 ft (2.993 m); minimum, 30 ft3/s 

(0.85 m3/s) Aug. 23, 24, gage height, 6.65 ft (2.027 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DEC JAN MAR MAY JUN�AUG SEP
DAY OCT NOV� FEB��APR�� JUL 


1 48 279 140 74�76 63 128 141 70 51 41 44 
2 48 288 130 74�74 62 138 130 68 56 41 54 
3 48 249 125 72�78 64 142 119 65 56 40 51 
4 52 213 115 72�76 64 137 109 58 46 39 52 
5 50 198 112 70�75 63 153 102 53 44 46 47 

6 49 195 110 70�74 61 180 98 55 45 59 43 
7 50 177 106 73�79 62 229 98 54 45 88 40 
8 49 149 105 75�73 56 307 99 58 49 75 39 
9 55 137 100 73�72 55 446 92 59 45 61 41 
10 60 123 101 73�70 56 519 94 56 41 49 41 

11 59 120 99 83�71 54 433 89 61 41 45 40 
12 59 110 103 83�70 54 337 85 61 41 44 40 
13 78 122 102 80�69 56 274 79 55 40 43 72 
14 89 128 93 81�66 56 230 76 68 42 46 121 
15 84 125 91 80�69 56 201 74 75 50 43 95 

16 84 124 84 97�66 60 176 70 68 45 41 81 
17 71 121 88 117�64 64 162 68 60 41 40 74 
18 58 121 85 111�66 59 198 68 56 37 39 71 
19 56 119 82 106�64 60 248 70 56 42 37 72 
20 57 122 82 101�64 72 263 73 51 47 33 69 

21 67 121 82 91�65 80 258 67 49 58 34 177 
22 157 141 83 96�65 80 242 66 48 60 32 296 
23 367 153 84 87�65 79 221 58 49 53 31 248 
24 389 152 89 85�64 74 201 55 49 47 32 160 
25 350 141 90 88�62 71 189 51 48 53 45 130 

26 259 145 87 84�63 102 184 48 47 57 41 130 
27 221 180 86 81�62 84 181 47 47 49 38 121 
28 278 170 82 80�62 83 166 46 47 47 41 107 
29 280 152 80 78�61 85 157 44 48 45 40 94 
30 265 150 77 76�--- 100 154 45 51 42 39 85 
31 229 --- 74 79 117 -- 59 ....... 41 39 ---

TOTAL 4066 4725 2967 2590�1985 2152 6854 2420 1690 1456 1362 2735 
MEAN 131 158 95.7 83.5�68.4 69.4 228 78.1 56.3 47.0 43.9 91.2 
MAX 389 288 140 117�79 117 519 141 75 60 88 296 
MIN 48 110 74 70�61 54 128 44 47 37 31 39 

CAL YR 1979�TOTAL 54273 MEAN 149 MAX��1290 MIN 45 
WTR YR 1980�TOTAL 35002 MEAN 95.6 MAX��519 MIN 31 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058500 EAST BRANCH ESCANABA RIVER AT GWINN, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1955 to November 1980 (discontinued). 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPF 
CIFIC 

STREAM.. CON- COLOR HARD- CALCIUM 

TIME 

FLOW. 
INSTAN-. 
TANEOUS 

DUCT-
ANCE 

(MICRO-
PH 

FIELD 

TEMPER.. 
ATURF, 
WATER 

(PLAT-
INUM 
COBALT 

TUR.. 
BID-
ITY 

NESS 
(MG/L 
AS 

DIS.. 
SOLVED 
(MG/L 

DATE (CFS) MHOS) (UNITS) (DEG C) UNITS) (NTU) CAC03) AS CA) 

OCT 
30.o. 1015 276 130 7.5 5.0 70 2.0 50 13 

NOV 
29... 1515 147 260 7.6 1.0 50 2.0 51 14 

DEC 
18... 0945 84 400 7.2 .0 30 2.0 60 17 

JAN 
30... 0930 74 350 7.4 .0 40 4.0 58 16 

FFB 
27... 0940 67 423 7.7 .0 30 2.5 62 17 
MAR 
26... 1030 168 344 7.6 1.0 10 3.5 63 17 
APR 
30... 1445 153 127 7.4 10.0 30 1.2 54 15 

MAY 
27... 1115 46 169 7.8 15.0 28 1.9 70 19 

JUN 
18... 1530 55 362 7.9 15.0 50 2.0 58 16 

AUG 
05... 0945 47 400 8.0 17.0 16 2.1 54 15 
27... 1545 36 174 7.8 18.0 30 1.8 70 19 

SFP 
25... 1335 121 235 7.6 9.0 45 .80 54 14 

MANGA.... 

MAGNE... NITRO... IRON. SUS�NESE, NESE, MANG!), 

SIUM. GEN. TOTAL PENDED IRON. TOTAL SUS- NESE, 

DIS- NO2•NO3 RECOV.. RECOV... DIS RECOV- PENDED DIS­
SOLVED TOTAL ENABLE ERABLE SOLVED ENABLE RECOV. SOLVED 

(MG/L�(MG/L (UG/L��(UG/L��(UG/L��


IRON,�MANGA...�


(UG/L (UG/L (UG/L 

DATE AS MG)��AS FE)��AS MN) AS MN)
AS N) AS FE) AS FE)��AS MN)��


OCT 
30... 4.2 .15 740 390 30 10 20 

NOV 
29• • • 3.8 .30 650 270 60 10 50 

DEC 
18... 4.3 .23 620 350 270 100 0 100 

JAN 
30•• • 4.5 .17 730 450 280 90 0 90 

FEB 
27• • • 4.8 1.1 780 470 310 100 10 90 
MAR 
26• • • 5.1 .29 910 670 240 130 40 90 
APR 
30... 4.0 .16 560 270 290 40 10 30 

MAY 
27• • • 5.4 .07 670 320 350 50 10 40 

JUN 
18... 4.4 .08 610 340 270 60 20 40 

AUG 
05• • • 4.1 .05 640 320 320 60 30 30 

27... 5.5 .08 720 250 470 50 20 30 


SFP 

2.5• • • 4.6 .14 660 330 330 40 10 30 
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 STPEAMS TRIBUTARY TO LAKE MICHIGAN 


04058500 EAST BRANCH ESCANABA RIVER AT GWINN, MI--CONTINUED 


WATER QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


sP,-

CIFIC 


STREAM- CON- COLOR HARD- CALCIUM 

FLOW, DUCT- TEMPEP- (PLAT- TUR- NESS DIS-

INSTAN- ANCE. PH ATURE. INUM BID- (MG/L SOLVED 


TIME TANEOUS (MICRO- FIELD WATEP COBALT ITY AS (MG/L 

DATE (CFS) MHOS) (UNITS) (DEG C) UNITS) (NTU) CAC03) AS CA) 

NOV 

1410 64 481 7.9 3.5 20 .80 52 1405 • • • 

IRON, MANGA- MANGA-

MAGNE- NITRO- IRON, SUS- NESE. NESE, MANGA-

SIUm. GEN, TOTAL PENDED IRON, TOTAL SUS- NESE, 

0I5- NO2•NO3 RECOV- RECOV- OIS- RECOV- PENDED DIS­
SOLVED TOTAL ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED 

(MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (Wilt (UG/L 


DATE AS MG) AS N) AS FE) AS FE) AS FE) AS MN) AS MN) AS MN) 


NOV 

05•• • 4.1 .16 570 280 e90 50 20 30 




 STREAMS TRIBUTARY TO LAKE MICHIGAN 	 139 


04059000 ESCANABA RIVER AT CORNELL, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°54'31", long 87°12'49", in NW' sec.32, T.41 N., R.23 W., Delta County, Hydrologic Unit 04030110, on right bank 50 ft 

(15 m) downstream from bridge on County Road 519, 0.4 mi (0.6 km) downstream from Bobs Creek, 0.7 mi (1.1 km) northeast of Cornell, 

and 16 mi (26 km) upstream from mouth. 


DRAINAGE AREA.--870 mi. (2,253 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August 1903 to December 1912, January 1913 to November 1915 (gage heights only), October 1950 to current year. Monthly 

discharge only for some periods, published in WSP 1307. Published as "near Escanaba" 1903-15. 


REVISED RECORDS.--WSP 1387: 1904. 


GAGE.--Water-stage recorder. Datum of gage is 749.26 ft (228.374 m) National Geodetic Vertical Datum of 1929 (levels by Michigan Depart­
ment of Natural Resources). August 1903 to November 1915, nonrecording gage at site 10 mi (16 km) downstream at different datum. 


REMARKS.--Water-discharge records good except those for the winter period and those for period of no gage-height record, Oct. 20 to 

Dec. 12, which are fair. Since 1950, diurnal fluctuation and occasional slight regulation caused by Boney Falls powerplant 7 mi 

(11 km) upstream. Since August 1962, some regulation by Schweitzer Reservoir (station 04058190) about 50 mi (80 km) upstream. 

Since December 1972, some regulation by Greenwood Reservoir (station 04057811) about 60 mi (97 km) upstream. 


AVERAGE DISCHARGE.--39 years, (water years 1904-12, 1951-80), 891 ft./s (25.23 m3/s), 13.91 in/yr (353 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,700 ft3/s (303 m./s) Apr. 26, 1979, gage height, 5.00 ft (1.524 m); maximum gage 

height, 6.40 ft (1.951 m) Apr. 9, 1971, backwater from ice; minimum discharge observed, 90 ft3/s (2.55 m./s) July 5, 1910, gage height, 

1.5 ft (0.46 m), site and datum then is use, but may have been less during extended periods of no gage-height record during winter per­
iods of 1903-12, or periods of ice effect in 1959. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,930 ft3/s (111 m3/s) Apr. 9, gage height, 3.41 ft (1.039 m); maximum gage height, 3.98 ft 

(1.213 m) Jan. 16, backwater from ice; minimum discharge, 185 ft./s (5.24 m3/s) Aug. 4, gage height, 1.30 ft (0.396 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT DEC��FEB��APR��JUN��AUG
NOV JAN MAR MAY JUL SEP 


1 320 1600 800 500 420 280 820 1530 443 320 275 462 

2 330 1600 760 440 420 270 1000 1420 517 298 289 516 

3 354 1600 640 430 400 270 1050 1290 832 303 265 584 

4 361 1600 800 300 390 270 1100 1180 490 329 251 563 

5 399 1500 840 340 400 270 1200 1150 484 297 277 552 


6 405 1450 750 410 390 270 1400 978 529 268 303 525 

7 364 1450 720 300 380 270 1680 891 551 359 437 430 

8 374 1300 450 330 390 270 2110 866 508 394 541 402 

9 386 1000 700 360 390 280 3310 848 542 427 461 396 

10 411 1100 780 420 390 280 3750 796 689 406 395 391 


11 459 1000 650 440 390 280 3370 856 581 392 370 379 

12 435 900 520 420 420 280 2790 794 659 364 356 378 

13 472 600 550 430 360 280 2140 770 562 286 357 499 

14 518 650 580 450 350 270 1870 708 472 313 430 1100 

15 547 800 550 480 350 260 1640 673 474 377 433 1400 


16 661 720 470 600 360 260 1460 626 480 340 386 1300 

17 579 740 350 860 360 260 1410 584 524 330 294 1150 

18 456 750 420 650 350 290 1370 574 455 357 293 1100 

19 472 750 600 550 340 330 1540 535 457 351 299 1020 

20 400 730 540 550 320 390 1730 529 433 397 310 891 


21 430 800 570 510 330 420 1930 459 398 451 295 1310 

22 450 900 560 490 350 450 2010 446 354 473 239 2190 

23 1000 1050 550 480 340 440 2060 458 342 430 244 2350 

24 1900 1200 570 470 340 410 2010 408 333 425 247 2140 

25 2100 1150 540 460 330 440 1900 368 299 416 253 1900 


26 
 2200 1000 520 450 320 410 1870 341 298 361 499 1710 

27 2400 1150 450 450 310 480 1740 344 290 438 680 1550 

28 2400 1150 500 450 300 520 1650 323 297 710 687 1390 

29 2100 1150 480 450 300 540 1550 315 327 451 646 1210 

30 1800 1000 470 450 --- 580 1580 337 324 297 552 1060 

31 1600 --- 530 440 700 ..-- 413 --- 289 459 ---


TOTAL 27083 32390 18210 14360 10490 11020 55040 21810 13944 11649 11823 30848 

MEAN 874 1080 587 463 362 355 1835 704 465 376 381 1028 

MAX 2400 1600 840 860 420 700 3750 1530 832 710 687 2350 

MIN 320 600 350 300 300 260 820 315 290 268 239 378 

CFSM 1.01 1.24 .68 .53 .42 .41 2.11 .81 .53 .43 .44 1.18 

IN. 1.16 1.38 .78 .61 .45 .47 2.35 .93 .60 .50 .51 1.32 


CAL YR 1979�443078 1214 MAX� IN 18.95
TOTAL 	 MEAN 10200 MIN 320 CFSM 1.40�

MEAN MAX� IN 11.06
WTR YR 1980�TOTAL 258667 707 3750 MIN 239 CFSM .81�




 

 
    
 
        
 

  
           

 

 

140 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1969-73, 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1975 to current year. 

WATER TEMPERATURES: February 1975 to current year. 


INSTRUMENTATION.--Water-quality monitor since October 1975. 


REMARKS.--Monthly samples were collected as a cross-section sample in the reach of stream from the bridge on County Road 519 to a point 

200 ft (61 m) downstream. Interruptions in the daily record were due to malfunctions of the instrument. Complete ice cover during 

winter period. Biological Data (Phytoplankton) is for the 1979 and 1980 water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE (Water years 1975-76, 1978-80): Maximum daily, 360 micromhos Sept. 10, 1975; minimum daily, 115 micromhos Apr. 24, 

25, 1975, Sept. 13, 1978. 


WATER TEMPERATURES: Maximum daily, 35.00C July 31, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum recorded, 296 micromhos Sept. 13; minimum observed, 122 micromhos Apr. 15. 

WATER TEMPERATURES: Maximum, 30.50C July 15, 19; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE- OXYGEN, COLT- STREP-

CIFIC DIS- FORM, TOCOCCI HARD-


STREAM- CON- SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

FLOW. DUCT- TEMPER- OXYGEN, (PER- 0.7 KF AGAR NESS NONCAR- DIS-

INSTAN- ANCE PH ATONE. DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 


TIME TANEOUS (MICRO- FIELD WATER SOLVED SATUR- (COLS./ PER AS (MG/L (MG/L

DATE (CFS) MHOS) (UNITS) (DEG C) (mG/L) ATION) 100 ML) 100 ML) CAC03) CAC03) AS CA) 


NOV 

13... 1400 505 148 7.8 1.0 14.0 101 K3 16 68 5 17 
DEC 
12... 1245 514 194 7.8 .0 14.7 14 K1 K3 78 0 19 

JAN 
09... 1230 400 247 8.0 .0 14.6 101 K1 <1 100 0 24 

FFR 
12... 1300 386 22 8.0 .0 12.9 90 K1 <1 94 0 23 

MAP 
13... 1315 278 235 7.4 .0 12.7 89 K1 K1 93 0 22 

APP 
15... 1300 1660 122 7.9 2.0 13.6 101 K2 K2 57 6 14 

MAY 
13... 1130 772 155 8.0 8.0 11.9 103 K1 K5 76 10 18 

JUN 
11... 1200 522 160 8.2 17.5 10.6 112 K440 78 8 18 

JUL 
08... 1715 346 228 8.3 24.0 9.7 118 KIO 260 93 0 22 
AUG 
14... 1130 378 219 8.3 20.0 10.2 115 20 22 92 0 22 

SEP 
18... 1030 1190 170 7.9 11.0 10.3 95 29 50 80 17 19 

MAGNE- SILVER, SODIUM POTAS.. CARBON 
SIUM. TOTAL SODIUM, AD- STUM, HICAR- ALKA- DIOXIDE SULFATE 
DIS- RECOV- DIS- SOaP- DIS- BONATE CAR- LINITY MS- DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

ERABLE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

LION 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS K) 

(MG/L 
AS 

HC031 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

NOV 
13... 6.3 0 3.0 .2 13 .8 77 0 63 2.0 7.6 

DEC 
12... 7.4 0 8.8 .4 28 1.0 98 0 80 2.5 13 

JAN 
09... 10 0 13 .6 32 1.1 140 0 115 2.2 19 
FE8 
12... 8.9 17 .8 28 1.2 130 0 107 2.1 20 

MAR 
13... 9.3 0 15 .7 26 1.0 130 0 107 2.6 19 

APR 
15... 5.3 0 2.0 .1 7 .9 62 0 51 1.2 7.6 

MAY 
13... 7.6 0 3.5 .2 9 .7 92 0 75 1.3 8.4 

JUN 
11... 8.0 3.4 .2 9 .6 96 0 79 .9 7.8 

JUL 
06... 9.2 0 12 .5 22 1.0 120 0 98 1.0 16 
AUG 
14... 8.9 0 9.9 .5 19 1.0 120 0 92 .9 13 

SEP 
18... 7.9 4.5 .2 11 .7 88 0 63 1.5 8.5 



 

 

 

  
        
        
       

           

 

 

 

        

 

         

 

        

 

        

 

         

 

        

 

        

 

          

 

        

 

        

 

        

 

 

 

 

 

 
  

 

     

         

       

      

          

         

         

          

          

        

          

           

STREAMS TRIBUTARY TO LAKE MICHIGAN 141 

04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

SOLIDS, SOLIDS, NITRO- NITRO- 
CHLO- FLUO- SILICA, RESIDUE SUM OF SOLIDS, NITRO- GEN. NITRO- GEN, NITRO 
RIDE, RIDE, DIS- AT 180 CONST/- DOS- GEN. NO2.NO3 �GEN, AMMONIA �GEN, 
DOS- DIS- SOLVED DEG. C TUENTS, SOLVED NO2GN03 DIS- AMMONIA DIS- �AMMONIA 
SOLVED SOLVED (MG/L OTS- DTS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 
(mG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE AS CL) AS F) SI02) (MG/L) (MG/L) DAY) AS N) AS N) AS N) AS N) ,AS NH4) 

NOV 
13•• • 

DEC 
12... 

JAN 
09• • • 
FEB 
12... 

MAR 
13... 
APR 
15... 

MAY 
13... 

JUN 
11... 

JUL 
08• • • 
AUG 
14... 

SEP 
1N... 

3.3 .1 7.0 �127 85 173 .29 .24 .050 .02 

4.3 .0 9.3 128 112 178 .23 .18 .030 .02 

5.2 .2 12 163 156 176 .36 .010 .00 

5.7 .2 13 165 154 172 .22 .060 .06 

4.9 .1 12 154 148 116 .26 .24 .060 .06 

2.6 .1 5.2 96 70 430 .24 .030 .02 

3.0 .1 4.7 112 86 213 .14 .040 .02 

2.4 .1 5.2 103 89 145 .06 .06 .040 .010 .05 

4.5 .1 7.6 136 132 127 �.09 .010 .010 .01 

4.0 .1 9.1 154 124 157 .09 .030 .00 

3.0 .1 9.6 143 92 459 .12 .050 .01 

NITRO- 
NTTP0- GEN,Am- 
GEN. MONTA 

ORGANIC ORGANIC 
TOTAL TOTAL 
(m(,/L (MG/L 

LATE AS N) AS N) 

NITRO- 
GEN. 

TOTAL. 
(MG/L 
AS N) 

NITRO-
GEN. 

TOTAL 
(MG/L 
AS NO3) 

SEM.. �SED. 
PHOS �MFNT �SUSP. 

PROS- PROS- PHORUS, CARBON, SEM- DIS- �SIEVE 
PHOPUS, PHOP'US, DIS- ORGANIC MENT, CHARGE, DIAM. 
TOTAL TOTAL �SOLVED �TOTAL �SUS.' �SUS- �% FINER 
(MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 
AS P) AS PO4) AS 8) AS C) (MG/L) (T/DAY) .062 MM 

NOV 
13... �.44 .46 .75 3.3 .020 .06 .010 1 1.4 100 

DEC 
12... .31 .33 .56 2.5 .010 .03 .000 8.8 

JAN 
09... �.81 .81 1.1 4.9 .026 .06 .000 

FE.) 
12,.. �.41 .46 .67 3.0 .020 .06 .010 3.6 1 1.0 100 

MAR 
13... .19 424 .60 2.2 .010 .03 .000 2 1.5 100 

APP 

15... .26 .28 .49 2.2 .030 .09 .010 4 18 100 
MAY 
13... �.65 .68 .81 4.6 .020 .06 .010 11 8 17 100 

JUN 
11... �.39 .43 .49 2.2 .010 .03 .000 7.3 7 9.9 100 

JUL 
OH... �.27 .28 .35 1.6 .06 .080 8 7.5 100 

AUG 
14... .49 .49 .56 2.5 .020 .06 .000 10 5 5.1 100 

SEP 
18... .53 .54 .66 2.9 .000 .00 .000 24 8 26 100 



 

 

 

   
      
      

      
      

         

        

          

          

 

   

        
        

          

        
 

         
 

 

        
 

 

   
 
   

      

     

      

142 STQEAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL. MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHHO-
CADmIom MIUM. CHRO- COBALT, 

APSENIC TOTAL RARIIN, TOTAL CADMIUM TOTAL MIUM, TOTAL 
ARSENIC 01S- RECOV- 1)15- RECOV- DIS- HECOV- DIS- RECOV-
TOTAL SOLVED LHAHLE soLVFD ERARLE SOLVED ERAHLE SOLVED ENABLE 

DATE 
TIME (OG/L 

AS As) 
(0G/L 
AS AS) 

(0(;/L 
AS 

(oG/L 
AS HA) 

(0G/L 
AS CD) 

(OG/L 
AS CO) 

(UG/L 
AS CR) 

(OG/L 
AS CR) 

(UG/L 
AS CO) 

Nov 
1400 1 1 211 1 20 <10 3 

JAN 
0q... 1e30 1 1 100 20 0 10 10 
APR 
15... 1300 1 <50 20 1 180 10 3 

JUL 
0,4••• 1215 1 0 <SO 20 0 10 <10 0 

MANGA-
COPPER, IRON. LEAD, NESE, MANGA- MERCURY 

COBALT. TOTAL COPPEN. TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL 
DIS­ RECOV­ DIS­ RECOV- DIS- HECOV- DIS- RECOV- DIS- RECOV-

solAFo FRAHLE SOLVEU FRAHLE: SOLVED ERARLE SOLVED ERAI3LE SOLVED ERARLE 
(UG/L (OG/L (UG/L (0o/L (UG/L (uG/L (UG/L (0G/L (116/L (UG/L 

DATE: AS Co) AS Co) AS CU) AS FE) AS FE) AS PH) AS PH) AS MN) AS MN) AS HG) 

"10 V 
13... 1 e e 540 9 1 50 40 .4 

09... u t 720 400 0 40 20 .1 
APO 
15... 0 9 1 1600 290 2 0 40 10 .1 

Jul. 
OR... u 4 e 490 130 2 1 70 10 .2 

NICKEL, SELE- ZINC, CARBON, CARBON, 
mFRCuRY TOTAL NICKEL. SELF- NIUM.- SILVER, TOTAL ZINC, ORGANIC ORGANIC 
DIS­ PFC0V- 015- NIum, DIS- OIS- RECOV- DIS- DIS- SUS­
coLVED ERAOLE SOLVED TOTAL SOLVED SOLVED ERARLE SOLVED SOLVED PENDED 
(I16/L (oG/L (0G/.L (0G/L (0G/L (UG/L (UG/L (UG/L (mG/L (MG/L 

DATF AS 140) AS NI) AS NI) AS SF) AS SE) AS AG) AS ZN) AS ZN) AS C) AS C) 

NOV 
13... 

JAN 
.3 z 0 1) o 0 10 5 12 .1 

09... <.1 0 0 0 0 70 10 5.4 .1 

15... .1 10q 1 0 0 0 10 9 13 .3 

JW. 
.2 0 0 0 0 0 10 7 11 .5 

00ALITATIvE AND ASSOCIATED QUANTITATIVE ANALYSES OF HIOLoGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF QERIPHYTON 


LENGTH BIOMASS PERI- CHLOR-A CHLOR-B 

OF CHLORO- PERI- PHYTON PERI- PERI-

EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SORE RATIO BIOMASS TOTAL CHROMO- CHROm0-

(DAYS) PERI- ASH DRY GRAPHIC GRAPHIC 


TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/SO M G/SO M (MG/M2) (MG/M2) 

DEC 
12... 1245 29 .00 .000 .000 .080 .000 

FEE. 
12... 1300 34 .000 .080 .000 .000 

MAY 
13• • • 1130 28 581 .000 .157 .270 .000 



 

 

 
 
 
 

 

  

 

143 STREAMS TRIBUTARY To LAKE MICHIGAN 


04059000 ESCANAHA RIVER AT CORNELL, MI--CONTINUED 


OUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF pHYTOPLANKTON 


DATE 
TIME 

NOV 22,78 
1200 

MAR 27,79 
1330 

APR 18,79 
1230 

MAY 30,79 
1115 

JUL 3,79 
1300 

TOTAL CELLS/ML 1000 190 14 26 390 

DIVERSITY: DIVISION 0.9 1.2 0.0 0.0 0.8 
.CLASS 0.9 1.2 0.0 0.0 0.8 
..ORDER 1.2 2.3 0.0 0.0 1.5 
...FAMILY 1.6 3.2 0.0 0.0 2.9 
....GENUS 1.6 3.3 0.0 0.0 3.2 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOPOPHYCEAE 
..CHLOROCOCCALES 
...HYDRODICTYACEAE 
....PEDIASTRUM 
...mICPACTINIACEAE 
....GOLENKINIA 
...00CYSTACEAE 
....ANKISTRODESMUS 26 7 
....CHLORELLA 
....CHODATELLA 14 1 -
....KIRCHNERIELLA 
....00CYSTIS 13 3 
...SCFNEDESmACEAE 
....SCENEDESmUS PO 11 
..ULOTRICHALES 
...ULOTRICHACEAE 
....RINUCLEARIA 20 11 
..VnLVOCALES 
...CHLAmY00mONADACEAE 
....CHLAmYDOmONAS 15 8 

CHRYSOPHyTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 45# 24 26 7 
....MELOSIRA - 52 13 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 14 1 5 3 52 13 
...CYMBELLACEAE 
....CYmBELLA 
...nIATOMACEAE 
....DIATOmA 97 9 25 14 26#100 
...FRAGILARIACEAE 
....ASTERIONELLA 
....FPAGILARIA 5 3 52 13 
....SYNFORA 42 4 5 3 -
...GOMPHONEMATACEAE 
....GOmPHONEmA 26 7 
...MERInIONACEAE 
....MERIDION 10 5 
...NAVICULACEAE 
....NAVICULA 55 5 5 3 14#100 52 13 
...NITZSCHIACEAE 

..NITZSCHIA 14 1 15 R 64# 17 
.CHPYSORHYCEAE 
..CHRYSoMONADALES 
...00HP0mONADACEAE 
....DINORRYON 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CPYPTOmONADALES 
...CRYPTOCHRYSIDACEAE 
....CHPOOmONAS 
...CRyPTOmONADACEAE 
....CPYPTOmONAS 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHP0000CCACEAE 
....ANACYSTIS 69 7 - 26 7 
..HOPm0GONALES 
...nSCILLATOPIACEAE 
....LYNGRYA 
....0SCILLAT0RIA 720# 70 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 15 8 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OP GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

  

  

144� STREAMS TRIOOTARY Tn LAKE MICHIGAN 

04059000 ESCANABA RIVER AT COHNELL, MI--CONTINUED 

ouaLITATTvE�AN �AssOCIATi-lu�QUANITHATI9f- ANALYSES- OP BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
I0EwTIETCATTON OF PHYTOPLANKTON 

DATE 
TIME 

JUL 31,79 
1045 

AUG 22,79 
1345 

SEP 26,79 
1400 

DEC 12,79 
1245 

MAR 13+80 
1315 

TOTAL CELLS/ML 280 830 90 140 410 

DIVERSITY:�DIVISION 1.4 1.1 1.0 0.7 0.5 
.CLASS 1.4 1.1 1.0 0.7 0.5 
..ORDER 1.7 1.3 1.4 0.7 0.7 
...FAMILY 2.2 1.4 2.0 1.2 2.6 
....GENUS 2.2 1.5 2.0 1.2 2.6 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHL0ROPHYTA�(GREEN ALGAE) 
.CHLOPOPHYCEAE 
..CHLOROCOCCALES 
...HYDRODICTYACEAE 
....PFDIASTRUm 
...mICRACTINIACEAE 
....GOLFNKINIA 26# 29 
...00CYSTACEAE 
....ANKISTRODESmUS 26 9 10 7 5 1 
....CHLORELLA -- 10 2 
....CHODATELLA 
....KIRCHNERIELLA 26# 29 
....00CYSTIS 13 2 
...sCENEDESMACEAE 
....SCFNEDESMUS 130# 45 26 3 20 14 30 7 
..ULOTRICHALES 
...ULOTRICHACEAF 
....BINUCLEARIA 
..V0LVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 26 9 52 6 26# 29 10 2 
....MFLOSIRA 26 3 
..PFNNALES 
...ACHNANTHACEAE 
....ACHNANTHES 13 2 65# 16 
...CYmBELLACEAE 
....CYm8ELLA 10 2 
...DIAT0MACEAE 
....DIATomA 110# 75 170# 42 
...FRAGILARIACEAE 
....ASTERIONELLA 
....FRAGILARIA 
....SYNEDRA 13 5 55 14 
...GOmPHONEmATACEAE 
....GOmPHONEmA 25 6 
...mERIDIONACEAE 
....MERIDION 
...NAVICULACEAE 
....NAVICULA 5 1 
...NITZSCHIACEAE 
....NITZSCHIA 39 14 13 14 5 4 20 5 
.CHRYSOPHYCEAE 
..CHRySOMONADALES 
...00HROMONADACEAE 
....DINOBRYON 

CRYPTOPHYTA�(CRYPTOMONADS) 
.CRYPTOpHYCEAE 
..CPYPToMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOmONAS� 52 6 
...CRYPTOMONADACEAE 
....CRYPTOmONAS 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 51# 18 26 3 
..HORMOGONALES 
...0SCILLATORIACEAE 
....LYNGRYA 
....OSCILLATORIA 620# 75 

FUGLENOPHYTA (EUGLENOIDS)
.EUGLENOPHYCEAE 
..EUGLENALES 
...FUGLENACEAE 
....TRACHELOMONAS 

NOTE: # - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNIED: LESS THAN 1/2% 




    

 

 

 

 

 

 

  

 

145 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL. MI--CONTINUED 


OdALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE MAY�
13,80 JUN 11,80 JUL 8,80 AUG 14,80 SEP 18,80

TIME 
 1130 1200 1215 1130 1030 


TOTAL CELLS/ML 130 210 870 220 330 


0IVERSITY: DIVISION 
 0.5 1.5 1.2 1.5 1.2 

.CLASS 0.5 1.5 1.3 1.5 1.2 

..ORDER 0.9 1.9 1.4 2.0 1.2 

...FAMILY 1.8 2.8 2.0 2.1 1.4 

....GENUS 
 2.3 2.8 2.2 2.1 1.4 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...HYDRODICTYACEAE 

....PEDIASTRUM 530# 60 514 15 

...MICRACTINIACEAE 

....GOLFNKINIA 

..00CYSTACEAE 

....ANKISTRODESMUS 26 13 26 3 

....CHLORELLA 

....CHODATELLA 

....KIRCHNERIELLA 
 26 3 

....00CYSTIS 

...SCENEDESMACEAE 

....SCENEDESMUS 
 514 25 26 3 1004 47 

..ULOTRICHALES 

...ULOTRICHACEAE 

....BINUCLEARIA 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 26 13 13 6 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 13 10 39 4 26 12 

....MELOSIRA 26 3 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 
 13 10 39# 19 51 6 26 8 

...CYMBFLLACEAE 

....CYM8ELLA 13 10 

...OIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....ASTERIONELLA 524 40 

....FRAGTLARIA 260 20 13 6 

....SYNEDRA 
 13 6 

...GOmPHONEMATACEAE 

....GOMPHONEMA 
 13 4 

...MERIDIONACFAE 

....MERIDION 

...NAVICULACEAE 

....NAVICULA 
 26 3 13 4 

...NITZSCHIACEAE 


..NITZSCHIA 
 26 13 13 1 13 6 

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 

....0INOBRYON 
 13 1 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOmONAS 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 
 13 6 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

..ANACYSTIS 
 13 10 13 6 100 12 514 24 


..H0RmOG0NALES 


...0SCILLATORIACEAE 

2304 69 


....OSCILLATORIA - -


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLFNOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TPACHELOMONAS 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM. MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

            

146 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

220 
221 
224 
224 
222 

214 
216 
220 
220 
220 

217 
219 
221 
222 
220 

196 
179 
176 
177 
177 

178 
170 
168 
168 
175 

184 
174 
173 
172 
176 

---
237 
215 

---
203 
202 

---
214 
208 

259 
262 
263 
268 
272 

255 
258 
254 
257 
252 

257 
260 
258 
262 
264 

6 
7 
8 
9 
10 

222 
219 
221 
224 
225 

213 
214 
217 
220 
221 

218 
217 
219 
222 
223 

178 
181 
181 
186 
190 

173 
175 
172 
176 
176 

176 
179 
177 
182 
182 

224 
---
---
236 
223 

205 

---
213 
213 

210 

---
220 
217 

266 
---
255 
256 
247 

258 
242 
247 
243 
243 

261 
---
251 
246 
245 

11 
12 
13 
14 
15 

227 
228 
225 
224 
209 

222 
218 
219 
203 
203 

225 
222 
222 
213 
206 

196 
191 
198 
198 
193 

188 
180 
179 
189 
183 

191 
185 
189 
192 
188 

224 
233 
233 
232 
233 

216 
221 
223 
218 
216 

220 
226 
228 
226 
225 

247 
250 
249 
246 
246 

241 
244 
243 
242 
244 

243 
247 
245 
244 
245 

16 
17 
18 
19 
20 

216 
210 
205 
217 
214 

207 
196 
196 
206 
207 

211 
203 
201 
209 
211 

---
183 
186 
187 
189 

---
180 
180 
180 
184 

---
181 
182 
183 
186 

231 
243 
247 
232 
232 

218 
232 
231 
222 
224 

224 
237 
240 
228 
227 

249 
251 
235 
222 
221 

236 
228 
223 
209 
217 

243 
237 
229 
214 
219 

21 
22 
23 
24 
25 

242 
234 
221 
192 
173 

214 
216 
193 
170 
156 

224 
224 
210 
180 
163 

194 
194 
192 
153 
152 

182 
185 
149 
132 
129 

188 
189 
173 
139 
135 

243 
---

---
244 

230 
---

---
241 

234 
---

---
243 

233 
233 
239 
237 
240 

222 
225 
233 
232 
236 

227 
229 
235 
235 
238 

26 
27 
28 
29 
30 
31 

163 
168 
170 
169 
171 
191 

156 
162 
161 
160 
164 
169 

160 
165 
168 
165 
167 
174 

159 
154 
198 
---

138 
141 
153 
---

144 
148 
177 
---
---

239 
266 
266 
259 
258 
260 

232 
247 
253 
246 
244 
246 

234 
257 
258 
256 
254 
255 

239 
242 
244 
244 
245 
245 

236 
238 
242 
243 
240 
241 

238 
240 
243 
244 
244 
243 

MONTH 242 156 204 

DAY MAX MIN MEAN MAX MIN MEAN MA4 MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 242 236 239 246 244 245 227 209 217 
2 239 232 237 247 246 247 229 190 210 
3 
4 

236 
237 

234 
233 

235 
236 

247 
247 

245 
246 

246 
246 

219 
218 

214 
197 

217 
208 

5 240 237 239 248 246 247 203 185 194 

6 242 239 241 254 246 249 185 174 180 
7 242 241 241 249 245 247 205 166 183 
B 243 240 241 248 244 247 224 200 204 
9 244 241 242 247 243 246 207 153 172 
10 245 243 244 246 244 244 168 135 141 

11 244 242 243 247 244 246 
12 247 241 244 246 240 244 
13 246 244 245 241 238 238 192 - - -
14 248 245 246 240 236 238 200 192 197 
15 247 244 246 241 238 240 199 195 197 

16 247 245 246 241 238 241 200 194 197 
17 247 244 246 243 238 241 201 196 198 
18 
19 

246 
244 

243 
241 

244 
243 

245 
244 

241 
214 

243 
235 

202 
206 

199 
201 

200 
204 

20 243 241 242 245 223 236 210 203 207 

21 243 241 242 247 234 242 220 205 213 
22 244 241 243 241 233 237 218 212 215 
23 
24 

246 
245 

243 
243 

244 
244 

237 
235 

234 
234 

236 
234 

218 
224 

211 
216 

214 
220 

25 246 243 244 236 232 214 227 220 223 

26 246 244 246 241 233 237 228 220 224 
27 245 242 244 244 241 243 228 218 223 
28 
29 

246 
246 

243 
242 

244 
244 

244 
246 

234 
233 

240 
240 

227 
223 

220 
218 

223 
220 

30 --- --- --- 244 228 236 223 218 220 
31 --- 239 220 231 233 220 226 

MONTH 248 232 243 254 214 241 



 

 

 
           

   

           

 

147 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C1. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

236 
226 
214 
218 
211 

219 
217 
204 
205 
192 

227 
221 
207 
212 
201 

249 
244 
243 
239 
243 

240 
235 
237 
229 
225 

249 
244 
---
---
232 

228 
235 
239 
244 
279 

220 
223 
232 
236 
262 

224 
---

264 
257 
240 
241 
232 

254 
233 
234 
231 
220 

258 
246 
238 
236 
225 

6 
7 
8 
9 
10 

217 
210 
214 
208 
202 

204 
202 
207 
199 
192 

209 
207 
210 
204 
195 

238 
245 
240 
243 
240 

225 
225 
228 
232 
231 

282 
---
---
289 
261 

266 
276 
277 
258 
246 

---
270 
251 

229 
242 
252 
274 
272 

219 
230 
241 
253 
247 

222 
236 
245 
267 
258 

11 203 184 192 237 226 231 254 242 246 268 256 260 
12 
13 
14 
15 

193 
189 
205 
200 

176 
177 
190 
190 

183 
---

239 
237 
233 
235 

220 
221 
224 
223 

---
---
231 
230 

257 
252 
249 
241 

243 
246 
236 
233 

249 
248 
242 
236 

291 
296 
---

269 
264 
---
---

280 
283 
---

16 
17 
18 
19 
20 

207 
220 
213 
221 
218 

195 
200 
205 
204 
211 

---
208 
---
230 
222 

234 
235 
235 
243 
241 

224 
?26 
223 
231 
230 

232 
232 
230 
234 
249 

252 
252 
262 
258 
257 

232 
244 
251 
249 
252 

---
247 
255 
254 
254 

---
211 
214 
213 

---
199 
196 
204 

21 
22 
23 
24 
25 

216 
227 
228 
228 
237 

214 
218 
218 
220 
222 

230 
230 
224 
227 
231 

243 
253 
249 
240 
239 

232 
242 
238 
234 
224 

256 
246 
243 
240 
235 

281 
270 
262 
266 
---

252 
262 
255 
256 
269 

267 
265 
258 
---

208 
---
185 

26 
27 
28 
29 

233 
236 
247 
248 

221 
225 
234 
231 

239 
233 
248 
236 

237 
224 
220 
235 

220 
216 
209 
211 

219 ---
288 
292 

273 
289 
272 
274 

---
278 
284 

---

30 
31 

241 
---

232 
---

246 
---

234 
239 

220 
221 

294 
281 

278 
261 

288 
268 

MONTH 248 176 253 209 220 

TEMPERATURE, WATER (DEG. C1, MATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY�MAX MTN MEAN MAX WIN MEAN MAY MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

15.0 
16.5 
14.0 
14.0 
14.0 

11.0 
11.5 
11.0 
9.5 
7.5 

13.0 
13.5 
12.5 
11.5 
10.5 

7.0 
6.0 
5.0 
4.5 
4.5 

4.0 
2.5 
4.0 
3.5 
3.5 

5.0 
4.0 
4.5 
4.0 
4.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
6 
7 
8 
9 
10 

11.0 
12.5 
9.0 
10.5 
11.5 

9.0 
7.0 
7.0 
6.5 
5.5 

10.0 
9.5 
8.0 
7.5 
7.5 

4.5 
3.5 
2.0 
1.0 
.0 

2.0 
1.5 
.5 
.0 
.0 

3.0 
2.5 
1.5 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

11 
12 
13 
14 
15 

8.5 
7.0 
9.0 
6.0 
9.5 

5.5 
4.5 
4.0 
2.0 
3.0 

7.0 
6.0 
6.0 
4.0 
5.5 

.0 
1.0 
1.5 
1.0 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
16 
17 
18 
19 
20 

10.5 
11.5 
9.5 
11.5 
13.0 

2.0 
5.0 
3.5 
7.0 
7.0 

5.5 
7.5 
6.0 
9.5 
10.0 

1.5 
2.0 
2.5 
3.5 
2.0 

.0 

.0 

.0 

.0 

.5 

.0 

.5 

.5 
1.5 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

21 
22 
23 
24 
25 

12.0 
10.0 
7.5 
7.0 
4.5 

10.0 
7.0 
4.5 
4.5 
3.0 

11.0 
9.0 
6.5 
5.5 
4.0 

1.5 
1.0 
1.5 
1.0 
.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
26 
27 
28 
29 
30 
31 

3.5 
4.5 
4.5 
4.0 
6.0 
7.5 

1.5 
2.5 
2.0 
1.5 
1.0 
2.S 

2.5 
3.5 
3.5 
2.5 
3.5 
4.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
MONTH 16.5 1.0 7.5 7.0 .0 1.0 .0 .0 .0 .0 .0 .0 



 

            

148 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


TEMPERATURE, wATEP (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

8.5 
10.0 
10.0 
10.5 
14.0 

6.0 
6.5 
7.0 
7.5 
8.5 

7.0 
8.5 
8.5 
9.0 
10.5 

6 
7 
8 
9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 
1.0 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

11.5 
8.5 
8.5 
9.0 

8.0 
6.5 
6.5 
6.0 

9.5 
7.5 
7.0 
7.0 

10 .0 .0 .0 .0 .0 .0 1.0 .5 .5 9.0 6.0 7.0 

11 .0 .0 .0 .0 .0 .0 1.0 .0 .5 10.5 7.0 8.5 
12 .0 .0 .0 .0 .0 .0 1.5 .5 1.0 11.5 6.5 9.0 
13 
14 
15 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 
1.5 
2.0 

.5 

.5 
1.0 

1.0 
1.0 
1.5 

11.0 
10.5 
14.0 

7.5 
7.0 
6.5 

9.0 
8.5 
10.0 

16 .0 .0 .0 .0 .0 .0 3.5 .5 1.5 16.5 7.0 11.0 
17 .0 .0 .0 .0 .0 .0 4.5 1.5 2.5 15.0 9.0 12.0 
18 .0 .0 .0 .0 .0 .0 5.5 1.5 4.0 18.5 11.5 14.0 
19 .0 .0 .0 .0 .0 .0 6.0 3.5 4.5 20.0 11.5 15.5 
20 .0 .0 .0 .0 .0 .0 6.5 3.5 5.0 22.5 12.0 16.5 

21 .0 .0 .0 .0 .0 .0 6.5 4.5 5.5 24.5 13.0 16.0 
22 
23 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

7.5 
7.5 

5.0 
4.5 

6.0 
5.5 

25.0 
26.0 

14.0 
15.5 

19.0 
20.0 

24 .0 .0 .0 .0 .0 .0 4.5 4.0 4.0 26.0 15.5 20.0 
25 .0 .0 .0 .0 .0 .0 5.0 3.5 4.0 25.0 16.0 19.5 

26 .0 .0 .0 .0 .0 .0 6.0 4.0 5.0 23.5 13.0 17.5 
27 
26 
29 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

7.0 
6.0 
6.0 

4.5 
4.5 
5.0 

5.5 
5.5 
5.5 

21.5 
25.0 
23.5 

13.5 
14.0 
14.5 

17.0 
19.0 
18.5 

30 .0 .0 .0 7.5 5.5 6.5 19.0 16.5 17.5 
31 .0 .0 .0 --- --- --- 20.0 15.0 17.0 

MONTH .0 .0 .0 .0 .0 .0 7.5 .0 2.5 26.0 6.0 13.0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 
1 
2 
3 
4 
5 

16.0 
18.0 
19.0 
23.5 
15.0 

12.0 
13.0 
13.5 
12.0 
13.0 

14.5 
15.0 
15.5 
17.0 
14.0 

24.0 
27.5 
76.0 
27.0 
20.0 

17.0 
14.5 
15.5 
18.0 
17.5 

19.0 
20.5 
21.5 
22.0 
19.5 

29.5 
27.0 
27.5 
21.5 
26.5 

18.5 
20.0 
16.5 
15.5 
14.5 

23.5 
22.5 
22.5 
19.0 
21.0 

20.0 
20.5 
18.0 
20.5 
21.0 

17.5 
16.5 
14.0 
14.5 
14.0 

18.5 
18.0 
15.5 
16.5 
17.0 

6 
7 
8 
9 
10 

22.5 
18.5 
16.0 
18.5 
16.5 

13.0 
11.5 
10.0 
11.5 
10.0 

17.0 
15.0 
12.5 
14.0 
13.0 

27.0 
26.0 
27.0 
28.0 
29.5 

15.5 
14.5 
18.5 
19.5 
19.0 

20.5 
21.0 
22.5 
23.0 
23.5 

27.5 
26.5 
25.5 
25.5 
25.5 

18.5 
17.5 
19.5 
16.0 
20.0 

21.5 
22.0 
22.5 
21.5 
22.0 

22.0 
23.0 
23.0 
20.5 
21.5 

14.5 
14.5 
16.0 
15.5 
13.5 

17.5 
18.0 
19.0 
18.0 
17.0 

11 
12 
13 
14 
15 

21.0 
21.0 
24.0 
20.0 
20.0 

9.5 
12.0 
15.0 
15.5 
13.5 

15.0 
16.0 
18.5 
17.5 
16.0 

28.0 
28.0 
77.5 
25.0 
30.5 

20.0 
18.5 
18.0 
20.5 
22.0 

24.0 
22.5 
23.0 
22.5 
25.0 

23.0 
26.5 
21.0 
24.5 
24.5 

18.0 
18.0 
19.0 
18.5 
17.0 

20.0 
21.5 
20.0 
21.0 
20.0 

22.0 
16.5 
16.5 
15.5 
15.0 

14.0 
15.0 
14.5 
14.0 
13.5 

17.5 
15.5 
15.5 
14.5 
14.0 

16 
17 
18 
19 
20 

23.0 
23.0 
18.5 
21.5 
23.5 

11.5 
12.5 
15.0 
13.0 
12.0 

16.5 
17.5 
16.5 
16.5 
17.5 

77.5 
29.0 
23.5 
30.5 
23.0 

21.0 
20.0 
20.0 
19.5 
20.5 

23.5 
24.0 
22.0 
24.0 
21.5 

24.5 
19.5 
27.0 
24.5 
24.5 

15.5 
17.0 
18.0 
18.0 
19.5 

19.5 
18.5 
21.5 
20.5 
21.0 

14.5 
14.5 
13.0 
12.0 
13.5 

12.5 
11.5 
11.5 
10.0 
11.5 

14.0 
13.0 
12.0 
11.0 
12.5 

21 
22 
23 
24 
25 

22.0 
25.0 
25.5 
25.5 
29.0 

14.5 
15.0 
16.5 
17.0 
18.5 

18.0 
19.5 
20.5 
21.0 
23.5 

26.5 
24.5 
76.5 
26.5 
23.0 

19.5 
18.0 
16.5 
18.0 
18.0 

22.0 
20.5 
21.0 
22.0 
21.0 

27.5 
27.5 
28.0 
22.0 
25.0 

20.0 
17.5 
18.0 
17.0 
18.0 

22.5 
22.0 
22.5 
20.0 
21.5 

13.0 
13.0 
12.0 
12.0 
11.5 

11.5 
11.5 
10.5 
10.0 
10.0 

12.0 
12.5 
11.5 
11.0 
10.5 

26 
27 
28 
29 
30 
31 

27.5 
20.0 
24.0 
20.0 
23.5 
---

18.5 
17.0 
16.0 
16.0 
15.5 
---

22.5 
18.5 
19.0 
18.0 
19.0 
---

26.5 
28.0 
76.5 
26.5 
24.5 
78.5 

16.0 
16.0 
18.0 
18.5 
17.0 
18.5 

20.5 
21.5 
21.5 
22.0 
20.5 
23.0 

21.0 
19.0 
17.5 
19.0 
20.5 
21.0 

17.0 
16.0 
16.0 
16.5 
17.5 
16.0 

19.0 
17.0 
16.5 
17.5 
18.5 
18.5 

10.5 
10.5 
10.5 
12.0 
12.0 
---

9.5 
9.0 
8.5 
9.5 
11.0 
---

10.0 
10.0 
9.5 
10.5 
11.5 
---

MONTH 79.0 9.5 17.0 30.5 14.5 22.0 29.5 14.5 20.5 23.0 8.5 14.0 



 

       

  
   

149 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°45'20", long 87°12'05", in SW4 sec.19, T.39 N., R.23 W., Delta County, Hydrologic Unit 04030109, on right bank 40 ft 

(12 m) downstream from bridge on County Road 533, 1.4 mi (2.3 km) downstream from Tenmile Creek, and 1.5 mi (2.4 km) north of Hyde. 


DRAINAGE AREA.--450 mil (1,166 km2). 


WATER-DISCHARGE RECORDS 


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


GAGE.--Water-stage recorder. Datum of gage: The datum published in previous reports was in error; the correct datum is 681,.77 ft 

(207.80 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. 


AVERAGE DISCHARGE.--26 years, 383 ft3/s (10.85 m3/s), 11.56 in/yr (294 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,590 ft3/s (215 m3/s) May 7, 1960, gage height, 8.27 ft (2.521 m); minimum, 18 ft3/s 

(0.510 m3/s) Aug. 30, 1976, gage height, 1.33 ft (0.405 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,560 ft3/s (101 m3/s) Apr. 9, gage height, 6.10 ft (1.859 m); minimum daily, 54 ft3/s 

(1.53 m3/s) Mar. 11. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

91 
92 
90 
96 
100 

694 
706 
697 
703 
664 

388 
380 
375 
370 
360 

165 
155 
150 
145 
135 

110 
105 
105 
100 
96 

72 
68 
65 
62 
60 

185 
200 
220 
260 
400 

755 
728 
688 
633 
596 

160 
232 
267 
263 
250 

80 
73 
73 
69 
66 

74 
70 
68 
63 
148 

421 
363 
354 
372 
346 

6 
7 
8 
9 
10 

103 
102 
101 
107 
111 

671 
639 
597 
546 
468 

350 
307 
277 
285 
276 

130 
125 
125 
120 
120 

94 
92 
88 
86 
85 

58 
57 
55 
55 
55 

560 
720 
1000 
2470 
2660 

553 
518 
482 
454 
430 

277 
293 
335 
332 
301 

61 
86 
89 
85 
74 

186 
339 
475 
488 
429 

307 
274 
225 
225 
210 

11 
12 
13 
14 
15 

125 
133 
143 
139 
139 

325 
343 
345 
340 
305 

278 
265 
263 
253 
237 

115 
110 
105 
105 
115 

84 
82 
80 
80 
79 

54 
55 
56 
57 
60 

2440 
2200 
1790 
1460 
1160 

473 
452 
423 
389 
357 

261 
219 
184 
182 
176 

64 
61 
59 
58 
58 

355 
312 
267 
225 
193 

196 
210 
294 
465 
587 

16 
17 
18 
19 
20 

136 
134 
129 
131 
132 

269 
283 
277 
272 
276 

230 
220 
210 
200 
190 

130 
140 
155 
160 
165 

77 
76 
74 
74 
74 

64 
70 
82 
100 
120 

882 
755 
708 
728 
794 

329 
302 
282 
264 
245 

165 
152 
136 
155 
160 

63 
71 
64 
65 
82 

160 
138 
126 
112 
103 

635 
638 
605 
567 
535 

21 
22 
23 
24 
25 

158 
235 
505 
747 
851 

295 
364 
427 
462 
466 

195 
200 
210 
215 
215 

165 
170 
165 
165 
155 

74 
76 
78 
80 
80 

130 
130 
130 
130 
130 

855 
908 
943 
940 
912 

225 
205 
187 
169 
153 

149 
135 
123 
104 
92 

101 
176 
183 
155 
125 

104 
107 
105 
101 
105 

681 
966 
1040 
1070 
1160 

26 
27 
28 
29 
30 
31 

968 
1070 
1060 
931 
782 
668 

518 
620 
657 
614 
479 
---

210 
205 
200 
190 
180 
175 

150 
145 
135 
130 
120 
115 

80 
78 
76 
74 

---

130 
130 
130 
155 
170 
175 

855 
800 
750 
732 
755 
---

137 
125 
117 
108 
106 
135 

82 
73 
74 
73 
77 

---

105 
91 
95 
111 
91 
83 

181 
457 
583 
588 
580 
515 

1190 
1080 
924 
778 
647 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

10309 
333 
1070 
90 

.74 

.85 

14322 
477 
706 
269 
1.06 
1.18 

7909 
255 
388 
175 
.57 
.65 

4285 
138 
170 
105 
.31 
.35 

2437 
84.0 
110 
74 

.19 

.20 

2865 
92.4 
175 
54 

.21 

.24 

30042 
1001 
2660 
185 

2.22 
2.48 

11020 

755 
106 
.79 
.91 

5482 
183 
335 
73 

.41 

.45 

2717 
87.6 
183 
58 

.20 

.22 

7757 
250 
588 
63 
.56 
.64 

17365 
579 
1190 
196 
1.29 
1.44 

CAL YR 1979 
wTR YR 1980 

TOTAL 
TOTAL 

208692 
116510 

MEAN 572 
MEAN 318 

MAX 
MAX 

4550 
2660 

MIN 90 
MIN 54 

CFSM 1.27 
CFSM .71 

IN 17.25 
IN 9.63 



 

   
  
 
        
 

  
           

          

         

         

     

           

       

        

           

            

         

         

 

 

150 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1956 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: December 1974 to current year. 

WATER TEMPERATURES: July 1956 to current year. 


INSTRUMENTATION.--Temperature recorder July 1956 to September 1975. Water-quality monitor since October 1975. 


REMARKS.--In addition to the water-quality monitor, samples were collected periodically by a local observer. Monthly samples were collected 

as a cross-section sample in reach of stream 200 ft (61 m) upstream to 200 ft (61 m) downstream from gage. Interruptions in the daily 

record were due to malfunctions of the instrument. Biological Data (Phytoplankton) is for the 1979 and 1980 water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum, 482 micromhos Dec. 2, 1976; minimum recorded, 131 micromhos May 22, 1976. 

WATER TEMPERATURES: Maximum, 31.0°C July 31, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum observed, 385 micromhos Mar. 12; minimum, 159 micromhos Apr. 10. 

WATER TEMPERATURES: Maximum, 30.0°C July 15; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA. WATER YEA° OCTONER 1979 TO SEPTEMBEW 1980 

SPF- OXYGEN, COLI- STREP-
CIFIC DIS- FORM, TOCOCCI HARD-

STREAm- CON- SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 
FLOW, DUCT- TEMPER- OXYGEN, (PER- 0.7 KF AGAR NESS NONCAR- OIS-
TNSTAN- ANCE PH ATuRE. OIS- CENT Um-mF (COLS. (MG/L RONATE SOLVED 

DATE 
TIME TANEOUS (MICRO-

(CFS) MHOS) 
FIELD 
(UNITS) 

WATER 
(DER C) 

SOLVED SATIN?- (COLS./ PER 
(mG/L) ATION) 100 ML) 100 ML) 

AS 
CAC031 

(MG/L (MG/L 
CAC03) AS CA) 

NOV 
13... 1100 320 240 7.8 .0 14.6 101 K3 K4 130�15�30 

DEC 
11... 1200 259�272�7.9 .0�13.6 96 K5 1<2 150 7 34 

JAN 
10... 1230 118 368 8.0 .0 10.7 75 K2 <1 210�9�46 

FEP 
11... 1330�84 375�7.8 .0 8.9�63�<1 <1 210�9�48 

MAP 
12... 1330 54 .385 7.8 .0 8.7 60 K2 K2 210 5 46 

APR 
14... 1415 1450 196 8.1 1.0�13.7�99�K1�K2 85 3�20 

MAY 
15... 1200��369�237 8.2 5.0 11.7 98�K2 K5 140 18 32 

JUN 
09... 1230 355 245 8.3 14.0 10.4 103 K4 140 10 33 

JUL 
09... 1300 84 330 8.3 25.5 8.9 111 31 47 180 6 39 
AUG 
13... 1300��282�260 8.2 20.0 8.4 94 24 28 150 14 37 

SF2 
17... 1115 662�250�8.2�11.5 9.8 92 80 42 140 24 33 

mAGNE- SILVER, SODIUM POTAS- CARBON 
sIUN, 
pis-

TOTAL 
RECOV-

SODIUM, 
DIS-

AD-
SOOP-

STUN, 
DIS-

BICAR-
RONATE CAP.•. 

ALKA-
LINITY 

DIOXIDE 
Ns-

SULFATE 
DIS-

SOLVED ERAHLF SOLVED TTON SOLVED (MG/L RONATE (MG/L SOLVED SOLVED 

DATE 
(m6/L 
AS MG) 

(UG/L 
AS AG) 

(MG/L 
AS NA) 

RATIO SODIUM 
PERCENT 

(mG/L 
AS K) 

AS 
HC031 

(MG/L 
AS CO3) 

AS 
CAC03) 

(MG/L 
AS CO2) 

(MG/L
AS SO4) 

NOV 
13... 13 0 1.2 .0 3 .5 140 0 115 3.6 7.6 

DEC 
11... 15 0 1.2 .0 3 .5 170 0 139 3.4 8.0 

JAN 
10... 22 n 1.6 .0 3 .8 240 0 197 3.8 14 

FEH 
11... 21 1.8 .1 2 .8 240 0 197 6.1 9.2 

MAP 
12... 22 0 2.0 .1 2 .8 250 0 205 6.3 14 

APR 
14... 8.5 0 .9 .0 2 1.0 100 0 82 1.3 5.9 

MAY 
15... 14 0 1.1 .0 2 .5 160 0 130 1.5 8.3 

JUN 
09... 14 1.3 .0 2 .5 170 0 140 1.3 7.2 

JUL 
09... 19 0 1.8 .1 2 .9 220 0 180 1.7 6.1 
AUG 
13... 15 0 1.2 .0 2 .5 170 0 140 1.7 7.2 

SEP 
17... 15 1.4 .1 2 .6 160 0 120 1.5 5.6 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI-.CONTINUED 


WATER-QUALITY DATA, MATER YEAR OCTOBER 1979 TO SEPTEMBER 1980-.CONTINUED 


SOLIDS, SOLIDS, . NITRO- NITRO-
CHLO.. FLUO- SILICA, RESIDUE SUM OF SOLIDS. NITRC.. GENE NITRO- GEN. NITRO-
PinF, RIDE, AT 180�°TS-�N020403 AMMONIA�DIS-��CONSTI-�GEN,�, GEN,��GEN, 

DIS-�SOLVED� SOLVED NO2+NO3�AMMONIA�AMMONIA
DIS-�DEG. C TUENTS,� DIS-�DIS-�

SOLVED SOLVED (MG/L DIS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 


SI02)��(MG/L)�� AS N)DATE�AS CL)�AS F1 (Mt•/L) DAY) AS N) AS N) AS N) AS NH4) 

NOV
. 
13... 2.5 .1 7.5 186 132 161�.06 .020 .00 

DEC 
11... 2.00.0 7.4 180 152 126 .09 .U4 .020 .01 

JAN 

10•• • 2.4 .1 228 72.6�.15 -- .0109.8 216 .15 	 .00 

FEH 
11... 2.5 .1 10 229 212 S1.9 .14 .14 .030 .030 .04 

M	AP 
12... 2.6 .1 10 225 222 33.3 .22 .21 .060 .000 .07 

APP 
14• • • 2.2 .1 4.3 119�93 466�.10 .140 .110.10� .17 


MAY 

1.9�.1 2.6 1S7�.02 	 .0115... 	 158 133�.02� .020 

JUN 
09... 2.0 .1 5.4 172 142 165 .03 .02 .030 .030 .04 
JUL 
09... 2.1 .1 6.6 203 178 46.0 .03 .010 .010 .01 
AUG 
13... 2.0 .1 206 157�.01 .010�7.9 155 	 .010��.01 

SEP 

1 7•• • 2.4 .1 9.9 142 140 343 .06 .020 .00 

NITRO-	 SEDI- SEE). 
NITRO- GI7N.AM- ?HOS- WENT SUSP. 

GEN,�NITRO- PHORUS, CARBON, SEDI.. DIS.. SIEVE
MONIA NITRO- PHns- PHns-


ORGANIC ORGANIC GEN.� ors-
GEN, PMOROS, PHOPUS, ORGANIC MENT, CHARGE, DIAM. 
TOTAL�TOTAL�TOTAL�SOLVED�SUS- 4 FINERTOTAL TOTAL�TOTAL�TOTAL�SUS-
(MG/L�(MG/L (MG/L (MG/L (MG/1 (MG/L (MG/L PENDED PENDED THAN(MG/L


DATE AS N)�AS N)�AS P)��AS P) AS C) (T/DAY)
AS N) AS NO3) AS 004)� (MG/L) .062 MM 

NOV 
13...�.63 2.8 .010 .03 .000 2 1.7�100.63�.63 

DEC 
11... .54 .55 .64 7.8 .010 .03 .000 12�1 .70 100 

JAN 
10... .52 .5? .67 1.0 .010 .03 .000 

FE' 
11... .16 .19 .33 1.5 .010 .03 .000 3 .68 100 

MAP 

12... .22 .28 .50 2.2 .000 .00 .000 5.2 1 .15 100 

APR 
14... .36 .50 .60 2.7 .060 .18 .010 14 55 100 

MAY 
.26�1.2 .03 615... .2C��.28 .010 .010 14 6.0 100 

JUN 
04... .45 .51 2.3 .020 .06 .010 7 6.7 100.48� 14 

JUL 
09...� 4 100.35�.36�.37 1.6 .020 .06 .010 	 .91�

AUG 
13... .63 .64��.020 .06 .010 4 3.0 100.64 2.8� 20

SEP 
17... .64 .64 .66 2.9 .000 .010 20 10 18 100 



 

 

  

 

          
      

    
   

     
   

     
   

 
     

   

 

   

 

         
          

          

          

    

          

 

   

 

         
         

     

         

         

          

 

      

   

   

   

152 STREAMS TPI8uTAPY TO LAKE MICHIGAN 


04050500 FORD PIN/P NFAP HYDE, MI--CONTINUED 


wATER-QUALITY DATA. wATER YEAR OCTOBER 1979 TO SEPTEMBER 1900--CONTINUED 


CHRO-
BARIUM, CADMIUM MIUM, CHRO- COBALT, 

ARSENIC TOTAL HARIUm, TOTAL CADMIUM TOTAL MIUM, TOTAL 
nHSEuIC DIS- REcOV- DIS- RECOV- PIS- RECOV- DIS- RECOV­
TOTAL SOLVE() ERABLE SOLVED ERAHLE SOLVED ERABLE SOLVED ERABLE 

TImir (UG/L (UG/L (0,-;/L (UG/L (UM. (UG/L (UG/L (UG/L (UG/L 
DATE AS AS) AS AS) AS AS HA)� AS CR) AS CO)HA)�AS Cl)) AS CO) AS CR) 


NOV 
 �
 
13... 1100 1 1 30 1 0 50 10 3 

JAN 
14... 1230 1 1 200 20 2 30 10 0 

APR 
14...�141D 0 0 <50 20 5 10 10 0 

JUL 
09... 130u 2 <50 20 0 0 20 <10 0 

MANGA-

COPPER, IRON, LEAD, NESE, MANGA- MERCURY 


COHALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL 

DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV­
SOLVED FRAHLE SOLVED ERABLE: SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 

WG/L (UG/L (UG/L (UG/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 P9) AS PH) AS MN) AS MN) AS HG) 


NOV 

13... 0 3 2 280 180 10 1 20 9 .4 


JAN 

10... 0 4 2 220 130 .3 0 20 6 <.1 


APP 

14...�0�3�HO�1 7
6�410�3 30 .1 


JUL 

09... 0 2 e 1S} 20 1 0 40 20 .2 


NICKEL, SFLE- ZINC, CARBON, CARBON, 

MFPCURY TOTAL NICKEL. SELF- NUN, SILVER. TOTAL ZINC, ORGANIC ORGANIC 

DOS- RECOV- DIS- N1Um, OIS- DIS- RECOV- OIS- 015- SUS­
snLVED ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(0G/L (Uri& (UG/L (UG/L (DO/L (UG/L (UG/L (UG/L (MG/L (MG/L 


DATE AS HG) AS N1) AS SE) AS AG) AS ZN) AS ZN) AS C) AS C)
AS NI)�AS SE) 


NOV 

13... .3 4�1�0�0�0�20 20 15 .1 


JAN 

10... <.1 1 0 1 0 0 40 7.9 .3 


APP 

14... .1 3 3 0 0 0 20 10 .3 


JUL 

49... .1 U 0 0 0 0 10 0 8.9 .3 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOREP 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF PEPIPHyToN 


LENGTH BIOMASS�PERI- CHLOR-A CHLOR-B 

OF CHLORO- PERI- PHYTON PERI- PERI­
EXR0- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PERT-�DRY GRAPHIC
ASH� GRAPHIC 


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE� (UNITS)�
G/SO M G/SQ M (MG/M2) (MG/M2) 


DEC 

11• • •�28 .080 .080 .160 .000
1200 .00 


FEH 

11... 1330 32�.000�.330�
242�.080 .000 


JUL 

09...� 305�
1300�30�.472 .945 1.55 .360 


AUG 

13...�35�1.10 2.13 3.12�
1300 330� .760 




 

  
 

 

  
 
 
 
 

 

 
 

 
 
 
 

 

153 STREAMS TRIBUTARY Tn LAKE MICHIGAN 


04054500 FORD RIVER NEAR HYDE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 21,7R MAR 28,79 APR 19,79 MAY 29,79 JUL 2,79

TIME 1300 1030 1200 1300 1215 


TOTAL CELLS/ML 14 140 140 51 64 


DIVERSITY: DIVISION 0.0 0.7 0.9 0.0 1.9 

.CLASS 0.0 0.7 0..9 0.0 1.9 

..ORDER 0.0 1.0 1.6 0.0 1.9 

...FAMILY 0.0 1.8 2.6 2.0 2.3 

....GENUS 0.0 1.8 2.6 2.0 2.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 
....CHLORELLA - -
....DICTYOSPHAERIUM - 804 59 
....KIRCHNERIELLA -
....00CYSTIS 
...SCENFDESMACEAE 
....ACTINASTRUM 20 15 
....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CARTERIA -
....CHLAmYDOMONAS - 10 7 14 10 134 20 
..ZYGNEMATALES 
...DESmIDIACEAE 
....COSMARIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 29# 20 
....MFLOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 434 30 
....COCCONEIS 5 4 
...CYmBELLACEAE 
....CYMRELLA 14 10 134 25 
...DTATOMACEAE 
....DIATOMA 
...FPAGILARIACEAE 
....FRAGILAPIA 
....SYNEDRA 
...GOmPHONEmATACEAE 
....GOMPHONEMA 144100 5 4 14 10 134 25 
...NAVICULACEAE 
....NAVICULA 15 11 134 25 
...NITZSCHIACEAE 
....NITZSCHIA 14 10 134 25 134 20 
...SURIRELLACEAE 
....CYMATOPLEURA 
.CHRYSOPHYCEAE 
..CHPYSOMONADALES 

...CHROmULINACEAF 

....CHRYSOCOCCUS 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CPYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 134 20 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 134 20 



 

 

 

 

 

154 STREAMS TRIBUTARY TO LAKE MICHIGAN 


n405q500 FORD RIVER NEAR HYDE. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 


DATE 

TIME 


TOTAL CELLS/ML 


DIVERSITY: DIVISION 

.CLASS 

..ORDER 

...FAMILY 

....GENUS 


ORGANISM 


IDENTIFICATION OF PHYTOPLANKTON 


NOV 21,78 MAR 28,79 APR 19,79 MAY 29,79 JUL 2,79 

1300 1030 1200 1300 1215 


14 140 140 51 64 


0.0 0.7 0.9 0.0 1.9 

0.0 0.7 0.9 0.0 1.9 

0.0 1.0 1.6 0.0 1.9 

0.0 1.8 2.6 2.0 2.3 

0.0 1.8 2.6 2.0 2.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

/ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAF 

....ANACYSTIS 13# 20 

..HOPMOGONALES 

...NOSTOCACEAE 

....ANABAENA 

...OSCILLATORIACEAE 

....OSCILLATORIA 

...RIVULARIACEAE 

....RAPHIDIOPSIS 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLFNOPHYCEAE 

..EUGLENALE5 

...FUGLENACEAE 

....EUGLENA 

....TRACHELOMONAS 14 10 


NoTF: 0 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

o - OBSERVED ORGANISM. MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

 

 

155 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

JUL 31,79 
1445 

AUG 21,79 
1430 

SEP 26,79 
1030 

DEC 11,79 
1200 

MAR 12,80 
1330 

TOTAL CELLS/ML 280 150 170 220 130 

DIVERSITY: DIVISION 1.2 1.2 0.4 0.0 0.5 
.CLASS. 
..ORDER 

1.2 
2.1 

1.2 
1.4 

0.4 
0.4 

Q.0 
0.0 

0.5 
1.0 

...FAMILY 2.9 1.4 0.4 0.7 2.9 

....GENUS 3.2 1.4 0.4 0.7 2.9 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...nOCYSTACEAE 
....ANKISTRODESMUS 39 14 13 8 
....CHLORELLA - 15 12 
....DICTYOSPHAERIUm 
....KIRCHNERIELLA 
....00CYSTIS 
...SCENEDESmACEAE 
....ACTINASTRUM 
....SCENEDESMUS 510 18 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CARTERIA - -
..CHLAMYDOMONAS 39 14 26W 17 13 8 

..ZYGNEMATALES 

...DESMIDIACEAE 

....COSmARIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MFLOSIRA 

26 
26 

9 
9 

13 8 
-

15 12 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 300 24 

....COCCONEIS - __ -

...CYMBELLACEAE 

....CYMBELLA - - - 5 4 

...DIATOMACEAF 

....DIATOMA - - 2000 89 15 12 

...FRAGILARIACEAE 

....FRAGILARIA 26 9 - -

....SYNFDRA 

...GOmPHONEmATACEAE 
13 5 - - 15 12 

....GOMPHONEMA - - 10 5 10 8 

...NAVICULACEAE 

....NAVICULA 13 5 -- 5 2 

...NITZSCHIACEAE 

....NITZSCHIA 

...sURIRELLACEAE 
39 14 10 5 20W 16 

....CYmATOPLEURA -

.CHRYSOPHYCEAE 

..CHRYSOmONADALES 

...CHROmULINACEAE 

....CHRYSOCOCCUS 

CRYRTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHI:MOMONAS 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 



 

 

 

 

 
 

156 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 31,79 AUG 21.79 SEP 26,79 DEC 11,79 MAR 12,80 

TIME 1445 1430 1030 1200 1330 


TOTAL CELLS/ML 280 150 170 220 130 


DIVERSITY: DIVISION 1.2 1.2 0.4 0.0 0.5 

.CLASS 1.2 1.2 0.4 0.0 0.5 

..ORDER 2.1 1.4 0.4 0.0 1.0 

...FAMILY 2.9 1.4 0.4 0.7 2.9 

....GENUS 3.2 1.4 0.4 0.7 2.9 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

..ANACYSTIS 


..HORMOGONALES 


...NOSTOCACEAF 


....ANABAENA 100# 67 


...OSCILLATORIACEAE 


....OSCILLATORIA 


...RIVULARIACEAE 


....RAPHIDIOPSIS 
 150# 92 


FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...FUGLENACEAE 

....EUGLENA 13 5 

....TRACHELOMONAS 


NOTF: # - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

  

 

 

 

157 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04054500 FORD RIVER NEAR HYDE, MI--CONTINUED 


OUALJTATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIMF 

MAY 15,80 
1200 

JUN 9.80 
1230 

JUL 9,80 
1300 

AUG 13.80 
1300 ' 

SEP 17,80 
1115 

TOTAL CELLS/ML 230 490 1700 1400 660 

DIVERSITY: DIVISION 0.7 1.1 1.1 1.6 1.2 
.CLASS 0.7 1.4 1.1 1.6 1.2 
..ORDER 0.7 1.6 1.7 1.7 1.3 
...FAMILY 2.2 2.8 1.8 2.2 2.0 
....GENUS 2.2 2.9 2.0 2.2 2.0 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACFAE 
....ANKISTRODESmUS 290# 17 26 2 13 2 
....CHLORELLA 
....DICTYOSPHAERIUm 
....KTPCHNERIELLA 14 1 
....00CYSTIS 29 2 
...SCENFDESMACEAE 
....ACTINASTRUm 
....SCENEDESMUS 14 1 260# 18 26 4 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CARTERIA 14 3 
....CHLAmYDOMONAS 14 1 39 3 
..ZYGNFmATALES 
...DESMIDIACEAE 
....COSmARIUM 14 1 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 14 3 14 1 
....MFLOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 43 9 14 1 --
....COCCONEIS 29 6 13 1 13 2 
...CYmBELLACEAE 
....CYPARFLLA 51# 22 57 12 29 2 13 1 
...DIATOMACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....FRAGILARIA -- - - - 26 2 330# 51 
....SYNFDRA 77# 33 39 3 -- -
...GOmPHONEMATACEAE 
....GOmPHONEMA 13 6 29 6 
...NAVICULACEAE 
....NAVICULA 51# 22 14 3 51 4 26 4 
...NITZSCHIACEAE 
....NITZSCHIA 100# 21 29 2 140 10 26 4 
...CURIRELLACEAE 
....CYMATOPLEURA - 13 2 
.CHPYSOPHYCEAE 
..CHRYSOmONADALES 
...CHROmULINACEAE 
....CHRYSOCOCCUS 43 9 

CRyPToPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTomONADALES 
...CRYPTOCHRYSIDACEAE 
....CHRoOmONAS 26 2 
...CRYPTOmONADACEAE 
....CRYPTOmONAS 14 1 13 1 



 

    

 

    

 

    

 

    

 

    

 

    

 

    

 

    

 

 
 
 
  

 

 

ISO STREAMS T0IBUTARY TO LAKE MICHIGAN 

040;q00 FORO PIvER NEAR HYDE. MI--CONTINUED 

T/ALTTATIVF AN' ASSoCIATFo QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, wATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

MAY 15.80 JUN 9.80 JUL 9,80 AUG 13.80 SEP 17.80 
1200 1230 1300 1300 1115 

230 490 1700 1400 660 

0.7 1.1 1.1 1.6 1.2 
0.7 1.4 1.1 1.6 1.2 
0.7 1.6 1.7 1.7 1.3 
2.2 2.8 1.8 2.2 2.0 
2.2 2.9 2.0 2.2 2.0 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
/ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

39# 17 140# 29 1000# 59 770# 55 13 2 

220 13 190# 2Y 

DATE 
TIMF 

TOTAL CELLS/ML 

oIVFPSITY: DIVISION 
.CLASS 
..ORDER 
...FAMILY 
....GENUS 

ORGANISM 

CYANOPHYTA (BLUE-GREEN ALGAE; 
.CYANoPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACFAF 
....ANACYSTIS 
..HORmOGONALES 
...NOSTOCACEAE 
....ANARAENA 
...OSCILLATORIACEAF 
....OSCILLATORIA 
...RIVuLAPIACEAE 
....RARHIDIOPSIS 

FuGLENORHYTA (EUGLENOIDS1 
.EUGLENOPHYCFAE 
..FOGLENALFS 
...FUGLENACEAE 
....EUGLENA 
....TRACHELOMONAS 

NOTE: N -  DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 
- OHSERVED ORGANISM, MAY NOT HAVF BEEN COUNTED; LESS THAN 1/2% 



 

 
 
 
 
      

 
 

 

 

 

159 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAP HYDE. MI—CONTINUED 


SPECIFIC CONDUCTANCE (mTCROMHOS/Cm AT 25 DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTORER NOVEMBER DECEMBER JANUAR), 

1 300 296 297 216 208 212 258 247 253 328 326 327 
2 308 299 303 217 214 216 262 258 260 330 327 329 
3 310 306 309 217 214 215 268 261 264 338 332 335 
4 312 305 308 215 211 213 269 266 269 344 339 341 
5 316 312 314 211 209 210 269 262 264 347 344 346 

6 319 316 317 217 209 214 268 261 264 348 346 347 
7 321 318 320 219 217 218 270 266 268 353 349 351 
8 323 320 321 220 '18 219 28? 270 275 354 351 352 
9 32? 315 318 223 220 2'1 284 282 283 354 352 353 
10 321 317 319 230 223 227 284 278 281 358 355 356 

11 325 318 321 239 230 235 281 276 278 358 357 358 
12 3?? 319 320 244 239 241 289 280 283 357 354 356 
13 370 317 318 247 238 243 293 289 291 359 355 357 
14 321 319 320 256 247 251 296 292 294 360 359 359 
15 320 316 316 261 253 256 299 296 298 359 356 358 

16 316 313 315 266 260 263 304 300 302 35b 338 352 
17 315 313 314 266 261 263 311 304 308 336 325 329 
18 313 310 312 263 ?59 261 318 311 315 332 326 329 
1 9 310 302 306 265 ?61 263 320 317 319 332 330 331 
20 308 30? 305 ?70 ?64 268 319 315 317 332 330 331 

21 308 300 303 270 268 269 316 313 314 333 331 332 
22 308 290 299 270 267 269 316 314 315 333 332 333 
23 ?93 273 285 271 267 269 316 314 315 336 333 335 
24 27? 243 258 269 255 261 315 311 313 341 336 339 
25 241 219 231 254 244 249 315 31? 313 344 341 343 

26 ?21 206 214 244 233 217 31S 313 314 346 344 345 
27 224 206 214 238 236 237 318 315 316 347 345 346 
29 ??7 401 211 236 235 216 321 318 319 349 347 347 
29 200 191 193 238 235 237 324 321 322 349 348 349 
30 206 193 200 246 246 241 328 325 327 350 349 349 
31 "210 207 208 --- --- --- 327 325 326 --- --- ---

MONTH 325 191 287 271 708 240 328 247 296 

oay max MIN MEAN MAX MIN MEAN mAx MIN MEAN MAX MIN 'FAN 

FEHRuARY MARCH APRIL MAY 

1 
e 
i 
4 

372 
377 
380 
380 

370 
373 
378 
379 

371 
375 
379 
379 

277 
268 
257 
254 

268 
256 
251 
248 

272 
264 
254 
254 

235 
243 
234 
236 

226 
229 
229 
228 

230 
236 
233 
234 

5 390 378 379 278 244 257 241 236 238 

6 
7 

380 
382 

379 
391 

350 
382 

230 
252 

255 
215 

272 
236 

242 
242 

239 
240 

241 
241 

6 
10 

363 
384 
382 

182 
381 
380 

383 
392 
381 

214 
253 
191 

192 
170 
159 

205 
199 
173 

244 
247 
251 

241 
242 
247 

243 
245 
250 

11 
12 
13 
14 
15 

172 
372 
372 
372 
371 

370 
371 
370 
370 
369 

371 
371 
371 
371 
370 

382 
380 
360 
370 
375 

379 
378 
378 
376 
372 

350 
379 
379 
377 
374 

173 
192 
188 
193 
203 

166 
169 
181 
187 
195 

168 
191 
185 
189 
199 

252 
258 
259 
258 
269 

250 
253 
253 
252 
259 

251 
255 
256 
255 
?64 

16 
17 
16 
19 
20 

371 
372 
373 
374 
373 

369 
369 
371 
371 
371 

370 
371 
372 
373 
37? 

371 
368 
363 
357 
322 

369 
364 
347 
267 
307 

370 
366 
360 
332 
314 

214 
224 
233 
23? 
224 

202 
215 
224 
224 
224 

209 
219 
228 
231 
226 

272 
274 
279 
283 
287 

265 
269 
271 
273 
279 

268 
271 
275 
277 
263 

21 
?2 
23 
24 
25 

372 
371 
371 
370 
370 

369 
369 
368 
368 
368 

311 
370 
370 
369 
369 

316 
318 
317 
317 
316 

305 
312 
114 
315 
314 

312 
315 
315 
316 
315 

223 
219 
219 
220 
217 

218 
215 
214 
215 
211 

220 
216 
216 
217 
213 

290 
294 
308 
319 
333 

285 
283 
294 
308 
318 

288 
290 
300 
313 
376 

26 
27 
28 
2,, 
30 
31 

370 
371 
371 
371 
---

368 
370 
369 
369 
---

369 
371 
370 
370 
---

315 
315 
317 
315 
306 
291 

31? 
31? 
315 
306 
?9? 
277 

314 
313 
316 
311 
299 
294 

221 
220 
220 
223 
228 
---

210 
212 
216 
218 
220 
---

213 
216 
218 
222 
225 
---

334 
330 
333 
337 
336 
333 

326 
324 
329 
333 
334 
323 

331 
329 
331 
334 
335 
330 

MONTH 384 267 349 290 154 220 337 226 276 



 

            

 

160 STREAMS TRIHUTAPY Tr) LAKE MICHIGAN 


04056500 FORD RIVER NEAR HYDE. MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROmHOS/CM AT 25 DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 

i 

330 
322 
311 
305 
295 

322 
310 
304 
295 
281 

326 
315 
308 
299 
290 

334 
339 
338 
342 
340 

331 
332 
332 
338 
328 

332 
335 
336 
339 
335 

268 
273 
273 
273 
268 

264 
267 
268 
268 
266 

267 
270 
271 
270 
267 

6 
7 
8 
9 
10 

284 
279 
263 
250 
248 

281 
267 
255 
244 
244 

279 
275 
259 
246 
246 

327 
331 
320 
333 
339 

323 
314 
309 
322 
331 

325 
323 
315 
330 
335 

---
284 
277 
274 

---
269 
263 
267 

---
278 
269 
271 

271 
273 
281 
284 
295 

267 
270 
274 
276 
286 

269 
271 
278 
280 
290 

11 252 247 249 344 335 340 271 267 269 297 292 295 
12 
13 
14 
15 

262 
273 
276 
281 

255 
265 
272 
276 

259 
269 
274 
278 

344 
342 
348 
355 

329 
337 
340 
347 

336 
340 
343 
350 

274 
273 
279 
288 

258 
266 
276 
281 

268 
269 
277 
295 

295 
293 
290 
278 

290 
287 
279 
273 

292 
290 
286 
274 

16 
17 
18 
19 
20 

286 
292 
298 
297 
300 

280 
286 
290 
286 
289 

283 
289 
292 
290 
296 

356 
352 
348 
342 
340 

349 
336 
340 
334 
327 

352 
345 
343 
337 
333 

293 
297 
307 
315 
322 

283 
284 
293 
301 
315 

287 
289 
299 
309 
318 

274 
266 
264 
---

265 
262 
261 
---

271 
264 
262 
---

21 
22 
23 
24 

301 
305 
316 
316 

295 
299 
304 
311 

298 
301 
308 
314 

335 
337 
334 
336 

330 
319 
331 
331 

332 
328 
332 
333 

326 
328 
328 
334 

319 
319 
323 
322 

322 
325 
326 
327 

25 321 311 315 337 334 336 333 328 330 

26 
27 

330 
328 

321 
322 

325 
325 

338 
---

323 
---

331 331 
307 

309 
294 

319 
302 

--, 
231 

---
226 

---
229 

28 
29 

327 
379 

321 
323 

323 
327 

292 
272 

272 
266 

281 
270 

231 
---

228 
---

229 
---

30 331 329 330 269 265 267 
31 --- --- --- 268 264 266 

MONTH 331 244 293 

TEMPERATURE. WATER (DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

JAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTORER NOVEMBER DECEMBER JANUARY 

1 15.5 13.5 14.5 8.0 6.5 7.5 .0 .0 .0 .0 .0 .0 
2 14.5 12.0 13.0 6.5 5.0 6.0 .0 .0 .0 .0 .0 .0 
3 
4 

13.5 
12.5 

12.0 
10.5 

13.0 
11.5 

5.5 
4.5 

3.5 
3.5 

4.5 
4.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

S 11.5 9.5 10.5 4.0 4.0 4.0 .5 .0 .5 .0 .0 .0 

6 10.0 9.0 9.5 4.0 3.0 3.5 .5 .0 .5 .0 .0 .0 
7 9.5 7.5 8.5 3.0 2.0 2.5 .5 .0 .0 .0 .0 .0 
8 
9 

9.0 
8.0 

7.5 
6.5 

8.0 
7.0 

2.5 
1.0 

1.5 
.0 

2.0 
.5 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

10 8.5 6.0 7.0 .0 .0 .0 .5 .0 .0 .0 .0 .0 

11 
12 

7.5 
7.0 

6.5 
5.5 

7.0 
6.0 

.5 

.5 
.0 
.0 

.5 

.5 
.5 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
13 6.5 4.5 5.5 1.0 .0 .5 .0 .0 .0 .0 .0 .0 
14 
15 

6.0 
8.0 

4.5 
5.0 

5.0 
6.5 

.5 

.5 
.0 
.0 

.5 

.5 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 

16 
17 
le 
19 
20 

9.0 
10.5 
9.0 
11.5 
13.0 

6.5 
8.5 
6.5 
8.0 
11.5 

8.0 
9.5 
7.5 
10.0 
12.0 

1.0 
1.5 
1.5 
1.5 
2.5 

.0 

.0 

.0 

.5 
1.5 

.5 

.5 

.5 

.5 
2.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

21 
22 
23 
24 
25 

13.5 
12.5 
9.5 
6.5 
5.5 

12.5 
9.5 
6.5 
5.5 
4.0 

13.0 
11.0 
8.0 
5.5 
4.5 

2.0 
1.5 
2.0 
2.0 
2.0 

1.5 
1.0 
1.5 
1.5 
.5 

2.0 
1.5 
2.0 
1.5 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

26 
27 
78 
29 
30 
31 

4.5 
4.0 
5.0 
5.0 
6.0 
7.5 

3.5 
3.5 
4.0 
4.0 
4.0 
5.5 

4.0 
4.0 
4.5 
4.5 
5.0 
6.5 

2.0 
1.5 
1.0 
.0 
.0 
---

.5 
1.0 
.0 
.0 
.0 

1.0 
1.0 
.5 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

MONTH 15.5 3.5 8.0 8.0 .0 1.5 .5 .0 .0 .0 .0 .0 
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04054500 FOOD PIVEP NEAR HYDF, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX�MIN�MEAN�MAX MIN MEAN MAX MIN�MEAN 

FEBRUARY MARCH APRIL MAY 

1 .0 .0 .0 .0 .0 .0 .5 .0 .0 14.5 9.5 12.0 
2 .0 .0 .0 .0 .0 .0 .5 .0 .0 15.5 11.0 13.5 
3 .0 .0 .0 .0 .0 .0 .0 .0 .0 16.5 11.5 14.0 
4 .0 .0 .0 .0 .0 .0 .5 .0 .0 17.0 12.5 15.0 
5 .0 .0 .0 .0 .0 .0 .5 .0 .5 16.0 13.5 15.0 

6 .0 .0 .0 .0 .0 .0 .5 .0 .5 14.5 11.5 12.5 
7 .0 .0 .0 .0 .0 .0 .5 .5 .5 11.5 8.5 9.5 
8 .0 .0 .0 .0 .0 .0 1.0 .5 .5 9.0 7.5 8.5 
9 .0 .0 .0 .0 .0 .0 1.0 .5 .5 10.0 7.0 8.5 
10 .0 .0 .0 .0 .0 .0 1.5 .5 1.0 10.0 8.0 9.0 

11 .0 .0 .0 .0 .0 .0 2.0 .5 1.0 12.0 8.0 10.0 
12 .0 .0 .0 .0 .0 .0 2.0 1.0 1.5 13.0 9.0 11.0 
13 .0 .0 .0 .0 .0 .0 1.5 1.0 1.0 12.5 9.5 10.5 
14 .0 .0 .0 .0 .0 .0 2.0 1.0 1.5 10.5 8.5 9.5 
15 .0 .0 .0 .0 .0 .0 3.0 1.0 2.0 13.5 8.0 10.5 

16 .0 .0 .0 .0 .0 .0 5.0 .5 2.5 15.5 10.5 12.5 
17 .0 .0 .0 .0 .0 .0 7.0 2.0 4.0 15.0 13.0 14.0 
18 .0 .0 .0 .0 .0 .0 9.5 4.5 6.5 17.5 13.5 15.0 
19 .0 .0 .0 .0 .0 .0 9.5 6.0 8.0 19.5 15.0 17.5 
20 .0 .0 .0 .0 .0 .0 11.0 7.0 9.0 20.5 16.0 18.5 

21 .0 .0 .0 .0 .0 .0 11.0 7.5 9.5 21.5 17.5 19.5 
22 .0 .0 .0 .0 .0 .0 12.5 8.0 10.0 23.0 19.0 21.0 
23 .0 .0 .0 .0 .0 .0 11.5 7.5 9.0 23.5 20.0 22.5 
24 .0 .0 .0 .0 .0 .0 7.0 5.0 5.5 24.0 20.5 22.5 
25 .0 .0 .0 .0 .0 .0 7.5 4.5 6.0 23.5 21.0 22.0 

26 .0 .0 .0 .0 .0 .0 8.5 6.0 7.0 21.5, 18.0 19.5 
27 .0 .0 .0 .0 .0 .0 11.0 7.0 8.5 19.0 17.5 18.5 
28 .0 .0 .0 .0 .0 .0 10.0 8.0 9.0 22.0 17.0 19.0 
29 .0 .0 .0 .0 .0 .0 9.5 8.5 9.0 21.0 18.5 19.5 
30 .0 .0 .0 12.5 8.5 10.5 20.0 18.5 19.0 
31 .5 .0 .0 --- --- --- 20.0 17.0 18.5 

MONTH .0 .0 .0 .5 .0 .0 12.5 .0 4.0 24.0 7.0 15.0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 
1 
2 
3 
4 
5 

18.0 
17.0 
19.5 
?0.0 
19.5 

15.0 
14.5 
16.0 
16.5 
14.5 

16.0 
15.5 
17.5 
18.5 
17.0 

23.5 
24.5 
26.0 
27.0 
73.5 

20.0 
18.0 
18.5 
22.0 
20.0 

21.0 
21.0 
22.0 
24.0 
22.0 

27.0 
26.0 
26.0 
22.5 
24.0 

22.0 
23.0 
21.0 
21.0 
20.0 

24.0 
24.0 
23.0 
22.0 
22.0 

20.0 
20.5 
20.0 
20.0 
19.5 

18.5 
18.0 
17.0 
17.0 
17.0 

19.0 
19.0 
18.0 
18.5 
18.5 

6 
7 
8 
9 
10 

20.5 
20.5 
15.0 
17.0 
16.0 

14.5 
15.5 
12.0 
13.0 
12.5 

17.0 
18.0 
13.5 
15.0 
14.0 

24.5 
26.0 
27.5 
28.0 
29.5 

17.5 
20.0 
22.0 
22.5 
23.0 

21.0 
22.5 
24.5 
25.0 
26.0 

25.0 
26.0 
25.5 
24.5 
23.0 

21.0 
23.0 
23.5 
21.5 
20.5 

23.0 
24.5 
24.5 
22.5 
22.0 

20.0 
20.0 
21.5 
21.5 
19.5 

16.5 
17.5 
18.5 
19.5 
16.0 

18.0 
19.0 
20.0 
20.5 
17.5 

11 
12 
13 
14 
15 

18.0 
19.5 
22.0 
22.0 
19.0 

12.5 
16.0 
18.5 
18.0 
15.5 

15.0 
18.0 
20.5 
20.0 
17.5 

29.5 
27.5 
27.5 
25.5 
30.0 

24.5 
22.5 
22.0 
23.0 
23.5 

26.5 
24.5 
24.5 
24.0 
26.0 

22.5 
22.0 
22.0 
21.5 
21.0 

20.0 
19.0 
20.0 
19.0 
19.0 

21.0 
20.5 
20.5 
20.5 
20.0 

19.0 
18.5 
17.5 
17.0 
14.5 

16.0 
15.5 
15.5 
15.0 
13.0 

17.5 
17.0 
16.5 
16.0 
14.0 

lo 
17 
18 
19 
20 

19.0 
21.0 
20.0 
19.0 
20.5 

15.0 
16.5 
17.5 
15.0 
16.0 

17.0 
18.5 
18.5 
17.0 
18.5 

27.0 
27.0 
24.0 
28.0 
24.5 

24.5 
23.0 
22.5 
20.5 
22.0 

25.5 
24.5 
23.0 
24.0 
23.5 

20.0 
19.5 
23.5 
22.5 
24.5 

17.0 
18.5 
18.0 
21.0 
21.0 

18.5 
19.0 
20.5 
22.0 
22.5 

14.5 
14.0 
13.0 
12.0 
14.0 

14.0 
11.5 
11.5 
10.0 
12.0 

14.0 
12.5 
12.5 
11.0 
13.0 

21 
22 
23 
24 
25 

21.0 
24.0 
?b.5 
27.0 
?9.0 

18.5 
18.0 
21.5 
22.5 
23.5 

20.0 
21.0 
24.0 
24.5 
26.0 

25.0 
74.0 
23.5 
25.0 
24.0 

21.0 
21.0 
20.0 
21.0 
21.0 

22.5 
22.5 
22.0 
23.0 
23.0 

26.5 
25.5 
25.5 
23.0 
23.5 

22.5 
21.5 
21.0 
20.5 
19.5 

24.0 
23.5 
23.0 
22.0 
21.0 

13.5 
13.0 
12.0 
11.0 
10.5 

12.0 
12.0 
10.0 
9.5 
9.5 

12.5 
12.5 
11.0 
10.0 
9.5 

26 
27 
28 
29 
30 
31 

29.0 
23.0 
21.0 
21.0 
22.5 
---

23.5 
18.5 
16.5 
18.5 
17.5 
---

26.5 
20.5 
18.5 
19.5 
20.0 
---

23.0 
25.0 
25.5 
26.0 
24.0 
25.5 

18.5 
18.5 
20.0 
21.5 
21.0 
20.5 

20.5 
21.5 
22.5 
23.5 
22.5 
22.5 

22.5 
20.0 
19.0 
19.5 
21.0 
20.5 

20.0 
17.5 
17.0 
17.5 
18.5 
18.0 

21.5 
19.0 
18.0 
18.5 
19.5 
19.0 

10.0 
10.0 
10.0 
12.0 
12.0 
---

8.0 
8.0 
7.0 
9.0 
11.0 

9.0 
9.0 
8.5 
10.5 
11.5 

MONTH 29.0 12.0 19.0 30.0 17.5 23.5 27.0 17.0 21.5 21.5 7.0 14.5 



 

 

162 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04060500 IRON RIVER AT CASPIAN, MI 


LOCATION.--Lat 46°03'31", long 88°37'38", in SE', SW4 sec.1, T.42 N., R.35 W., Iron County, Hydrologic Unit 04030106, on right bank 10 ft 

(3 m) downstream from bridge on County Highway 424 in Caspian, and 5.0 mi (8.0 km) upstream from mouth. 


DRAINAGE AREA.--92.1 mi. (238.5 km.). 


PERIOD OF RECORD.--March 1948 to September 1980 (discontinued). 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,438.78 ft (438.540 m) National Geodetic Vertical Datum of 1929. Prior to Sept. 25, 1969, 

nonrecording gage at site 10 ft (3 m) upstream at same datum. 


REMARKS.--Records good except those for the winter period, which are fair. Prior to August 1978, the average flow includes mine pumpage 

and sewage effluent. Since August 1978, average flow includes about 1 ft./s (0.03 m3/s) sewage effluent. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 87.2 ft3/s (2.470 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,430 ft3/s (40.5 m3/s) July 2, 1953, gage height, 10.20 ft (3.109 m); minimum, 

25 ft3/s (0.71 m3/s) Mar. 29, 1969, gage height, 3.30 ft (1.006 m), result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 497 ft./s (14.1 m3/s) Sept. 22, gage height, 8.46 ft (2.579 m); minimum, 58 ft3/s 

(1.64 m3/s) July 9, 10, gage height, 4.18 ft (1.274 m). 


OISCBARGE. IM CURIC FEET PER SECOND,�WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

01Y OCT NOV�DEC .IAN FEM MAR APR MAY JUN JUL AUG SEP 

1 72 157 78 73 72 66 103 92 168 69 66 91 
2 76 143 80 73 74 '�66 109 88 122 66 64 85 
3 75 121 82 72 74 66 120 85 103 63 62 90 
4 75 118 83 70 76 66 112 83 88 61 65 104 
5 74 107 84 71 76 64 133 81 84 65 67 96 

6 72 113 84 69 77 64 179 80 90 63 62 73 
7 70 107 85 70 75 64 233 80 101 62 90 69 
8 69 104 80 70 75 64 296 79 118 60 89 68 

9 70 97 84 70 75 64 351 78 101 59 75 119 
10 72 94 83 70 75 64 293 78 88 61 67 123 

11 7? 88 82 70 72 64 218 90 80 67 68 97 
12 71 87 79 70 68 64 175 84 76 70 67 85 
13 72 85 80 71 70 64 153 79 74 67 66 129 
14 71 85 80 72 72 66 137 77 75 92 67 176 
15 70 87 78 73 72 67 129 76 73 89 69 150 

16 69 8? 79 74 70 68 123 72 69 77 65 119 
17 69 81 80 74 70 68 122 72 67 72 63 99 
18 68 78 74 76 70 60 132 70 73 73 64 96 
14 78 84 73 76 70 66 142 70 76 76 64 92 
20 85 90 74 74 66 70 142 69 71 109 68 95 

.,1 90 91 77 72 69 78 131 68 68 104 68 317 
2? 197 93 78 68 70 65 127 68 67 84 65 461 
23 268 94 78 64 70 68 120 68 65 73 61 359 
24 232 91 79 64 71 68 113 65 65 68 95 236 
25 16? 86 78 66 72 68 108 66 64 77 136 199 

26 130 94 76 68 68 70 103 62 73 75 122 184 
27 123 95 75 70 66 73 100 68 68 68 173 162 
4% 126 88 73 70 66 75 96 65 69 69 125 139 
29 123 85 73 70 66 81 96 66 69 89 100 128 
30 115 78 73 70 --- 86 95 77 70 79 92 119 
31 113 --- 73 72 96 --- 142 --- 69 88 ---

TOTAL 3129 2895 2435 ?192 2067 2133 4491 2398 2475 2276 2493 4350 
MEAN 101 96.5 78.5 70.7 71.3 68.8 150 77.4 82.5 73.4 80.4 145 
MAX 268 157 85 76 77 96 351 142 168 109 173 461 
MIN 68 78 73 64 66 60 95 62 64 59 61 68 

CAL YR 1979 TOTAL 40151�MEAN 110�MAX 804�MIN 45 
WTk YP 1980 TOTAL 33334 MFAN��91.1�MAX 461�MIN 59 

http:1,438.78


 

 

       

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

   
   

163 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04061000 BOLE RIVER NEAR FLORENCE, WI 


LOCATION.--Lat 45°57'31", long 88°15'57", in SE; SEA sec.11, T.41 N., R.32 W., Michigan Meridian, Iron County, Hydrologic Unit 04030106, 

on left bank 40 ft (12 m) upstream from highway bridge, 1.0 mi (1.6 km) upstream from Paint River, 2.5 mi (4.0 km) north of Florence, 

and 5.0 mi (8.0 km) upstream from confluence with Michigamme River. 


DRAINAGE AREA.--389 mil (1,008 km2). 


PERIOD OF RECORD.--January 1914 to February 1916, June 1944 to current year. 


REVISED RECORDS.--WSP 1387: 1914-16. WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,200.55 ft (365.928 m) National Geodetic Vertical Datum of 1929 (levels by Owen Ayres 

Associates). Prior to Aug. 29, 1944, nonrecording gage at bridge 40 ft (12 11) downstream at same datum. 


REMARKS.--Records good except those for the winter period, which are fair. Discharge includes some mine pumpage prior to August, 1977. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--37 years (water years 1915, 1945-80), 358 ft3/s (10.14 m3/s), 12.50 in/yr (318 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,700 ft./s (133 m3/s) July 2, 1953, gage height, 6.57 ft (2.003 m); maximum gage 

height, 8.27 ft (2.521 m) Dec. 26, 1969, backwater from ice; minimum discharge, 118 ft./s (3.34 m3/s) Dec. 2, 1963 (discharge 

measurement); minimum gage height, 1.79 ft (0.546 m) July 24, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,430 ft3/s (40.5 m./s) Sept. 23, gage height, 3.83 ft (1.167 m); maximum gage height, 

7.53 ft (2.295 m) Nov. 11, backwater from ice; minimum discharge, 197 ft3/s (5.58 m3/s) July 10, gage height, 1.93 ft (0.588 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 289 564 280 275 265 265 370 378 470 256 274 523 
2 308 597 270 270 265 260 380 369 417 243 254 471 
3 
4 

313 
316 

527 
469 

310 
360 

270 
265 

265 
270 

260 
260 

390 
406 

352 
342 

365 
322 

246 
228 

240 
246 

414 
511 

5 315 442 410 265 270 255 436 339 300 238 277 461 

6 306 471 380 260 275 255 548 329 325 235 255 384 
7 302 459 360 260 275 255 726 323 355 234 288 339 
8 
9 

298 
308 

431 
407 

340 
330 

265 
270 

275 
275 

255 
255 

913 
1190 

319 
314 

467 
437 

223 
213 

348 
340 

312 
491 

10 313 400 320 275 275 260 1140 313 373 206 303 438 

11 316 390 310 280 275 260 897 370 328 219 292 377 
12 314 385 300 285 275 265 732 370 298 252 270 343 
13 312 380 300 290 275 270 650 392 289 297 260 422 
14 
15 

307 
302 

375 
370 

295 
295 

300 
310 

275 
270 

275 
280 

572 
528 

327 
309 

290 
286 

333 
391 

252 
253 

609 
581 

16 298 360 290 315 265 290 495 298 268 316 240 495 
17 295 355 285 320 265 300 478 286 255 285 234 439 
18 292 350 280 320. 270 310 512 285 256 266 234 406 
19 304 348 280 320 275 320 557 278 286 303 237 382 
20 352 351 280 320 280 320 584 278 289 426 294 374 

21 375 369 275 310 280 320 573 280 273 548 331 866 
22 693 376 275 310 280 320 555 266 260 542 303 1330 
23 
24 

1120 
1050 

379 
375 

275 
275 

305 
300 

285 
285 

320 
325 

530 
491 

260 
255 

247 
237 

450 
351 

268 
279 

1370 
1020 

25 813 353 275 295 280 330 456 250 229 328 509 812 

26 
27 

630 
546 

364 
388 

280 
280 

290 
285 

275 
275 

330 
335 

433 
419 

246 
243 

268 
290 

333 
300 

587 
694 

717 
632 

28 
29 
30 

532 
514 
482 

369 
370 
320 

280 
280 
280 

280 
275 
270 

275 
270 
---

340 
345 
350 

402 
391 
388 

261 
254 
266 

282 
274 
267 

277 
322 
323 

680 
547 
467 

556 
502 
464 

31 460 --- 275 265 360 --- 355 --- 305 419 ---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 

13375 
431 
1120 
289 
1.11 

12094 
403 
597 
320 
1.04 

9325 
301 
410 
270 
.77 

p920 
288 
320 
260 
.74 

7940 
274 
285 
265 
.70 

9145 
295 
360 
255 
.76 

17142 
571 
1190 
370 
1.47 

9507 
307 
392 
243 
.79 

9303 
310 
470 
229 
.80 

9489 
306 
548 
206 
.79 

10475 
338 
694 
234 
.87 

17041 
568 
1370 
312 
1.46 

IN. 1.28 1.16 .89 .85 .76 .87 1.64 .91 .89 .91 1.00 1.63 

CAL YR 1979 
WTR YR 1980 

TOTAL 
TOTAL 

159925 
133756 

MEAN 438 
MEAN 365 

MAX 
MAX 

2450 
1370 

MIN 205 
PAIN 206 

CFSM 1.13 
CFSM .94 

IN 15.29 
IN 12.79 

http:1,200.55


 

 

      

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

    
    

164 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04061500 PAINT RIVER AT CRYSTAL FALLS, MI 


LOCATION.--Lat 46°06'21", long 88°20'05", in SE' sec.20, T.43 N., R.32 W., Iron County, Hydrologic Unit 04030106, on right bank 150 ft 

(46 m) downstream from municipal powerplant at Crystal Falls, and 14.5 mi (23.3 km) upstream from mouth. 


DRAINAGE AREA.--597 mil (1,546 km2). 


PERIOD OF RECORD.--August 1944 to current year. 


REVISED RECORDS.--WSP 1174: 1947-48(M). WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,306.1 ft (398.10 m), Wisconsin Electric Power Co. datum. 


REMARKS.--Records good except those for the winter period, which are fair. Diurnal fluctuation caused by powerplant immediately upstream; 

since storage capacity is small, daily flows are not affected appreciably. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--36 years, 591 ft3/s (16.74 m./s), 13.44 in/yr (341 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,900 ft3/s (309 m./s) Apr. 25, 1960, gage height, 9.82 ft (2.993 m); minimum, 

7.7 ft3/s (0.22 m3/s) Sept. 17, 1950, gage height, 0.89 ft (0.271 m); minimum daily, 81 ft3/s (2.29 m./s) Nov. 1, 1947. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,240 ft3/s (91.8 m3/s) Sept. 22, gage height, 5.26 ft (1.603 m); minimum, 192 ft3/s 

(5.44 m3/s) Aug. 4, gage height, 2.01 ft (0.613 m); minimum daily, 265 ft3/s (7.50 m3/s) May 28. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 295 1330 434 367 370 288 563 736 2070 377 397 527 
2 306 1510 401 367 370 293 623 691 2010 353 366 522 
3 318 1390 409 353 373 281 675 641 1790 325 348 501 
4 326 1230 475 335 371 294 688 585 1460 295 325 585 
5 343 1110 531 319 369 293 696 546 1130 304 350 575 

6 325 1050 501 345 372 293 915 517 958 323 334 501 
7 313 975 460 340 379 282 1360 501 883 317 363 456 
8 313 875 427 338 364 287 2010 502 1070 299 382 412 
9 334 773 415 347 346 285 2540 491 1020 279 380 895 
10 352 697 451 341 352 287 2430 485 866 267 348 1320 

11 356 583 469 384 344 293 2030 518 736 280 333 974 
12 356 575 423 369 345 281 1770 524 630 302 335 729 
13 356 560 393 375 341 279 1540 491 527 306 336 718 
14 374 550 403 383 346 290 1320 482 519 372 337 1350 
15 388 540 397 394 331 286 1150 453 535 640 353 1510 

16 402 531 407 409 343 292 1050 431 517 586 342 1290 
17 384 570 364 430 335 289 970 410 499 535 310 1120 
18 388 556 362 437 334 317 1020 388 474 512 314 971 
19 402 554 394 439 336 318 1230 376 454 580 312 872 
20 492 586 399 420 335 339 1460 359 427 679 361 823 

21 562 608 404 408 333 348 1550 349 389 835 394 1990 
22 902 626 407 401 332 339 1610 326 365 800 380 3150 
23 2100 622 405 403 335 328 1590 302 340 662 349 2640 
24 2240 615 405 383 337 328 1470 299 321 568 384 2080 
25 2540 585 403 386 340 327 1320 281 303 527 735 1820 

26 1650 592 394 382 316 340 1160 271 365 678 926 1840 
27 1460 606 384 384 312 356 1050 271 552 662 962 1700 
28 1380 589 363 377 308 372 918 265 433 613 799 1450 
29 1340 507 362 372 309 396 838 273 404 535 670 1210 
30 1230 448 362 368 --- 443 780 348 397 487 570 1040 
31 1130 --- 358 366 492 --- 1090 --- 428 530 ---

TOTAL 23657 22343 12762 11722 9978 9936 38326 14202 22444 14726 13625 35571 
MEAN 763 745 412 378 344 321 1278 458 748 475 440 1186 
M45 2540 1510 531 439 379 492 2540 1090 2070 835 962 3150 
MIN 295 448 358 319 308 279 563 265 303 267 310 412 
CFSM 1.28 1.25 .69 .63 .58 .54 2.14 .77 1.25 .80 .74 1.99 
IN. 1.47 1.39 .80 .73 .62 .62 2.39 .88 1.40 .92 .85 2.22 

CAL YR 1979 TOTAL 291379 MEAN 798 MAX 5910 MIN 261 CFSM 1.34 IN 18.16 
WTP YR 1980 TOTAL 229292 MEAN 626 MAX 3150 MIN 265 CFSM 1.05 IN 14.29 



 

 

     

  
  

165 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062000 PAINT RIVER NEAR ALPHA, MI 


LOCATION.--Lat 46°00'40", long 88°15'30", in NW' NW; sec.25, T.42 N., R.32 W., Iron County, Hydrologic Unit 04030106, on right bank 

0.6 mi (1.0 km) downstream from Lower Paint Dam, 5.5 mi (8.8 km) upstream from Brule River, and 6.0 mi (9.7 km) southeast of Alpha. 


DRAINAGE AREA.--631 mil (1,634 km2). 


PERIOD OF RECORD.--June 1952 to current year. Monthly discharge only for period October 1953 to September 1960, published in WSP 1727. 


REVISED RECORDS.--WSP 1727: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 1,260 ft (384 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good. Flow completely regulated by powerplant and Lower Paint Dam, 0.6 mi (1.0 km) upstream. Records not adjusted 

for diversion to Mithigamme River by Paint River diversion canal. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--28 years, 171 ft3/s (4.843 m./s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,050 ft3/s (228 m3/s) July 2, 1953, gage height, 10.50 ft (3.200 m); minimum daily, 

62 ft3/s (1.76 m3/s) Mar. 22, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,010 ft3/s (56.9 m3/s) Sept. 22, gage height, 6.16 ft (1.878 m); minimum daily, 80 ft3/s 

(2.27 m./s) Apr. 13. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

96 
92 
92 
93 
92 

620 
660 
640 
530 
500 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

87 
87 
87 
87 
87 

87 
87 
87 
87 
87 

91 
90 
89 
89 
90 

88 
88 
88 
87 
86 

91 
485 
1040 
345 
91 

90 
90 
90 
91 
93 

90 
90 
91 
92 
92 

97 
105 
96 
95 
95 

6 
7 
8 
9 
10 

94 
92 
92 
92 
92 

580 
200 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

87 
87 
87 
87 
87 

87 
87 
87 
87 
87 

91 
93 
92 
172 
227 

86 
86 
86 
86 
87 

90 
91 
90 
101 
92 

92 
92 
92 
93 
92 

92 
93 
93 
92 
93 

95 
95 
95 
101 
95 

11 
12 

92 
91 

90 
90 

90 
90 

90 
90 

87 
87 

87 
87 

105 
87 

88 
87 

92 
92 

92 
92 

93 
93 

93 
93 

13 
14 
15 

92 
92 
94 

90 
90 
90 

90 
90 
90 

90 
90 
90 

87 
87 
87 

87 
87 
87 

80 
82 
89 

87 
88 
88 

92 
92 
90 

92 
93 
92 

95 
95 
94 

97 
96 
96 

16 
17 
18 
19 
20 

92 
92 
92 
92 
92 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

88 
88 
88 
88 
88 

87 
87 
87 
87 
87 

87 
87 
87 
87 
87 

88 
88 
88 
88 
88 

88 
88 
88 
88 
88 

91 
92 
92 
92 
92 

92 
92 
93 
90 
93 

97 
97 
97 
97 
97 

95 
93 
93 
93 
93 

21 
22 
23 
24 
25 

92 
97 
640 
1150 
1120 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

88 
88 
88 
88 
88 

87 
87 
87 
87 
87 

87 
87 
87 
87 
87 

88 
88 
86 
86 
88 

88 
88 
88 
88 
87 

92 
92 
92 
92 
92 

92 
92 
92 
92 
92 

97 
97 
97 
98 
97 

656 
1420 
1930 
1830 
936 

26 
27 
28 
29 
30 
31 

858 
634 
627 
377 
92 
92 

90 
90 
90 
90 
90 
---

90 
90 
90 
90 
90 
90 

88 
88 
87 
87 
87 
87 

87 
87 
87 
87 
---

87 
88 
94 
92 
90 
90 

89 
88 
88 
88 
88 
---

88 
88 
88 
88 
88 
88 

93 
92 
92 
92 
92 
---

92 
92 
91 
89 
89 
90 

95 
94 
97 
96 
116 
96 

96 
95 
94 
94 
93 
---

TOTAL 
MEAN 
MAX 
MIN 

7627 
246 
1150 
91 

6000 
200 
660 
90 

2790 
90.0 
90 
90 

2754 
88.8 
90 
87 

2523 
87.0 
87 
87 

2716 
87.6 
94 
87 

2884 
96.1 
227 
80 

2713 
87.5 
88 
86 

4354 
145 

1040 
90 

2839 
91.6 
93 
89 

2953 
95.3 
116 
90 

9155 
305 
1930 
93 

CAL YR 1979 TOTAL 115989 MEAN 318 MAX 4500 MIN 88 
WTR YR 1980 TOTAL 49308 MEAN 135 MAX 1930 MIN 80 



 

 

 

  

   

   
    

166 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062230 MICHIGAMME RIVER NEAR MICHIGAMME, MI 


LOCATION.--Lat 46°28'00", long 88°04'28", in SW4 SW4 sec.16, T.47 N., R.30 W., Marquette County, Hydrologic Unit 04030107, on right bank 

20 ft (6 m) upstream from Northern Natural Gas Co. pipeline, 0.6 mi (1.0 km) upstream from Spruce River, 1.2 mi (1.9 km) downstream 

from Lake Michigamme, and 5.0 mi (8.0 km) southeast of Michigamme. 


DRAINAGE AREA.--194 mi. (502 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1968 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,520 ft (462 m) from topographic map (nearest ft). 


REMARKS.--Water-discharge records good. 


AVERAGE DISCHARGE.--12 years, 286 ft3/s (8.100 m3/s), 20.02 in/yr (509 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,180 ft3/s (90.1 m3/s) Apr. 19, 1976, gage height, 7.77 ft (2.368 m); minimum, 

2.8 ft3/s (0.079 m3/s) Sept. 30, 1976, gage height, 1.56 ft (0.475 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,430 ft3/s (40.5 m3/s) Apr. 24, gage height, 6.11 ft (1.862 m); minimum, 74 ft3/s 

(2.10 m3/s) Mar. 16, gage height, 2.88 ft (0.878 m). 


DISCHAR6E, IN CUBIC FEET PEP 	sEcoNin, WATER YEAR nCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

0'Y OCT NOV 	 DEC JAR FFR MAR APR MAY JUN JUL AUG SEP 

1 115 807 272 139 127 86 85 1010 214 152 147 87 
2 113 909 266 137 124 85 90 937 285 146 137 88 
3 108 979 259 134 121 83 96 867 353 137 129 89 
4 106 978 254 131 118 83 104 791 395 130 121 89 
5 101 936 250 128 116 83 114 713 402 135 121 87 

6 99 872 246 127 114 82 133 632 398 125 114 88 
7 96 793 245 135 112 81 170 569 426 146 110 88
8 
 94 727 241 132 109 80 224 512 458 160 105 86 
Q 93 658 236 130 107 79 277 470 460 160 102 90 

10 92 595 233 127 105 79 330 435 430 159 97 88 

11 91 527 228 129 104 78 390 421 395 153 96 87 
12 92 480 222 129 103 77 443 398 362 144 95 90 
13 97 440 218 130 100 77 476 381 338 137 91 106 
14 97 407 211 132 99 77 486 360 343 146 91 173 
15 98 384 206 131 97 76 483 338 348 159 93 229 

16 100 356 202 135 97 76 462 318 343 164 91 272 
17 107 339 195 144 95 76 448 301 336 167 88 296 
18 114 324 189 147 94 76 453 286 323 165 86 319 
19 132 309 184 146 93 76 510 275 305 166 86 334 
20 153 304 180 146 92 76 638 262 289 182 86 352 

21 187 304 1/5 145 91 76 814 249 274 193 85 412 
22 243 305 172 146 gl 76 1010 236 261 204 84 495 
23 35? 300 168 146 90 76 1220 224 247 202 82 565 
24 571 296 165 145 R9 78 1380 209 234 196 84 604 
25 746 291 162 142 88 77 1410 194 219 209 87 634 

26 806 293 158 141 88 77 1350 178 208 203 91 660 
27 815 291 155 140 88 77 1280 166 190 194 92 698 
2,4 806 285 152 138 88 79 1210 155 173 185 89 720 
Fs 788 283 149 135 8/ 79 1150 145 169 178 89 7n9 
30 769 276 145 132 AI 1080 150 161 167 88 683 
31 757 --- 141 129 83 --- 175 --- 158 88 ---

TOTAL 8938 15048 6279 4227 2927 ?443 18316 12359 9339 5122 3045 9318 
MEAN 288 502 203 136 101 78.8 611 399 311 165 98.2 311
MAX 
 815 979 272 147 127 86 1410 1010 460 209 147 720 
MIN 91 276 141 127 97 76 85 145 161 125 82 86 
CFSM 1.49 2.S9 1.05 .70 .52 .41 3.15 2.06 1.60 .85 .51 1.60 
13. 1.71 2.89 1.20 .81 .56 .47 3.51 2.37 1.79 .98 .58 1.79 

CAL YR 1979 TOTAL 138303 MEAN 379 MAx 3020 MIN 91 CFSM 1.95 IN 26.52 
WTP YR 1980 TOTAL 97361 MFAN 266 MAX 1410 MIN 76 CFSM 1.37 IN 18.67 



 

  
 

 

 

 

  
        

 

 

 

 

       
        

167 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062230 DECHIGAMPE RIVER NEAR MICHIGAME, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1970 to November 1980 (discontinued). 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE-

CIFIC 


STREAq- CON- COLOR HARD- CALCIUM 

FLOW, DUCT- TEMPER- (PLAT- TUR- NESS DIS-

INSTAN- ANCE PH ATURE, INUM BID- (MG/L SOLVED 


TIME TANEOUS (MICRO- FIELD WATER COBALT ITY AS (MG/L 

DATE (CFS) MHOS) (UNITS) (DEG C) UNITS) (NTU) CAC03) AS CA) 


NOV 

06... 1045 870 45 6.8 6.0 80 1.0 17 4.4 

28... 1345 283 42 6.7 2.5 80 1.0 17 4.4 


DEC 

19•• • 0900 187 49 6.5 1.5 75 1.0 16 4.3 


JAN 

31 • •• 1100 130 46 6.6 .5 60 .50 19 4.9 


FF8 

28 • • . 1000 87 41 6.4 .0 50 4.5 18 4.6 

MAR 

25•• • 1200 76 47 7.0 1.5 70 .50 17 4.6 


MAY 

01... 1030 1010 35 6.5 6.0 60 .60 16 4.2 

29... 0845 148 40 6.6 16.0 50 .60 17 4.2 

JUN 

19• • • 0945 308 41 6.8 16.0 50 .50 16 4.0 


AUG 

06•• • 0840 118 38 6.5 19.0 50 .50 

28... 1100 89 42 6.8 19.0 50 .50 17 4.0 


SFP 

24• • • 1155 605 38 6.6 12.0 50 .25 18 4.6 


IRON, MANGA- MANGA-

MAGNE- NITRO- IRON, SUS- NESE, NESE, MANGA-

SIUM, GEN, TOTAL PENDED IRON, TOTAL SUS- NESE, 

DIS- NO2.NO3 RECOV- RECOV- DIS- RECOV- PENDED DIS­
SOLVED TOTAL ENABLE ERABLE SOLVED ERABLE RECOV. SOLVED 

(MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 


DATE AS MG) AS N) AS FE) AS FE) AS FF) AS MN) AS MN) AS MN) 


NOV 

06... 1.4 .14 410 240 20 5 

28... 1.4 .29 370 240 20 10 10 

DEC 

19... 1.3 .15 310 70 240 10 7 3 


JAN 

31... 1.6 .12 440 140 300 20 10 10 


FEB 

28... 1.5 .48 400 140 260 20 5 

MAR 

25... 1.4 .19 360 110 250 10 3 7 

MAY 

01... 1.3 .16 360 90 270 30 0 30 

29. • • 1.5 .11 300 150 150 30 20 7 

JUN 

19... 1.4 .13 250 120 130 20 4 


AUG 

06... .12 240 20 --

28... 1.6 .12 160 30 130 40 30 10 


SEP 

24... 1.6 .14 300 150 150 30 30 0 




  
 
 

  
        

         

 

  

      
        

       

168 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04062230 mycHIGAmmF RIVER NEAR MICHIGAMME. MI--CONTINUED 

wATFR DUALITY DATA, WATER YEAR OCTOBER 1980 10 SEPTEMBER 1981 

sPs.-- 
CIFIC 

STREA— CON— COLOR HARD— CALCIUM 
FLOW. DUCT— TEMPER— (PLAT— TUB— NESS DIS— 
INSTAN— ANCF PH ATURE, INUM BID— (MG/L SOLVED 

TIME TANEODS (MICRO— FIELD WATER COBALT ITY AS (MG/L 
DATE. (CFS) mHnS) (UNITS) (DEG C) UNITS) (NTU) CACO3) AS CA) 

NOV 
06... 1000 298 3H 6.6 4.5 60 .90 17 4.4 

MANGA— P=:— 
MAGNE— NITRO— IRON, IRON, SUS— NESE, MANGA— 
SIUM, GEN, TOTAL PENDED IRON, TOTAL SUS— NESE, 
OIS— NO2,NO3 RECOV— RECOV— DIS— RECOV— PENDED DIS—
SOLVED TOTAL

i: 
 FRAHLE ERARLE SOLVED ERARLE RECOV. SOLVED 

(MG/L (UD/L (UG/L (U (UG/L (UG/L G/L (UG/L 
DATE AS MG) AS Ni) AS FE) AS FE) AS FE) AS MN) AS MN) AS MN) 

NOV 
06• • • 1.5 .12 350 170 180 20 4 



 169
STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MI 


LOCATION.--Lat 46.14'48", long 88000'45", in NW' NW' sec.l, T.44 N., R.30 W., Dickinson County, Hydrologic Unit 04030107, on left bank 

20 ft (6 m) upstream from bridge on county highway, 0.4 mi (0.6 km) upstream from Witch Lake Outlet, and 2.0 mi (3.2 km) south of 

Witch Lake. 


DRAINAGE AREA.--316 mil (818 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August 1964 to September 1980 (discontinued). 


GAGE.--Water-stage recorder. Datum of gage is 1,384.25 ft (421.919 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair.. Occasional regulation caused by dam 14 mi 

(23 km) upstream. Some flow diverted and returned above station by iron ore processing plant. 


AVERAGE DISCHARGE.--16 years, 428 ft3/s (12.12 m3/s), 18.39 in/yr (467 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,360 ft3/s (123 m3/s) May 11, 1965, gage height, 11.60 ft (3.536 m); minimum, 

23 ft3/s (0.65 m3/s) Nov. 15, 28, 1976; minimum gage height, 1.96 ft (0.597 m) Sept. 10, 11, 12, 13, Nov. 15, 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,800 ft3/s (51.0 m./s) Apr. 26, gage height, 7.05 ft (2.149 m); minimum, 126 ft3/s 

(3.57 m3/s) Oct. 12, gage height, 2.63 ft (0.802 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


JAN MAY� SEP
DAY OCT NOV DEC FEB MAR APR JUN JUL AUG 


1 183 1150 460 170 403 257 225 167
210 150 251 1370�

2 184 1200 440 170 205 150 278 1300�215 210 169
451 

3 183 1240 435 170 200 145 292 1220�179 204 170
521 

4 
 425 200 574 186 

5 176 1290 422 170 195 140 321 606 143 185 192 


175 1330 170 145 303 1130�159 183 

1030�


609 

7 144 1180 403 175 185 140 416 619 222 177 176 

6 162 1250 411 170 190 140 354 954�136 175 182 


884�

8 144 389 180 140 531 803�337 202 155
1090 180 751 

9 199 1000 397 185 896 351
180 140 740 733� 194 165 

10 215 907 370 190 175 135 670�260 171 162
849 788 


11 175 828 362 200 175 135 795 674 191 155
647� 152 

716 205 619�
12 129 350 170 135 757 601 184 147 149 


13 149 642 366 210 170 135 768 525 210 157
583� 205 

14 200 600 300 215 165 775 548 162
130 538�238 347 

15 243 550 225 160 130 788 524�255 161 522
326 585 


16 195 530 230 160 130 766 505�281 146 515
316 572 

17 158 516 235 135 730 452�302 144 473
300 155 550 

18 167 493 280 240 155 140 698 511 316 490
446� 145 

19 208 510 265 245 160 150 851 427�470 282 156 567 

20 235 524 250 245 190 160 924 455 274 171
370� 573 


21 272 515 240 245 230 1080 416 172
170 356�307 718 

22 469 484 230 245 210 176 1250 378 158 910
330�392 

23 874 486 220 240 194 301�374 964
190 1400 355 139 

24 1090 489 210 240 170 197 1590 333 266 155
251� 934 

25 1080 486 200 235 160 182 1760 282 310 184
241� 952 


26 1150 190 155 1790 290 362 1010
497 230 170 245� 187 

27 1200 500 185 230 246�347 230 1040
150 169 1710 281 

28 1180 494 180 225 165 221�310 1030
150 1610 281 244 

29 1160 486 175 220 150 208 1530 168�281 294 183 1 030 


476 220 191�
30 1140 175 --- 211 1450 274 281 158 1 020 

--- 215 328�
31 1100 170 230 --- --- 238 157 ---


22459 6545 14880 

MEAN 463 749 305 211 177 157 912 496 175 511 

TOTAL 14339 9442 5145 4877 27357 18083�8273 5440 15322 


583�267 

MAX 1200 1330 460 245 230 1790 896 392 244
230 1370� 1040 

MIN 129 476 170 170 150 130 251 168�274 136 139 149 

CFSM 
 .97 .56 1.57
1.47 2.37 .67 .50 2.89 1.85�.85 .55 1.62 


2.64 .77 2.13� .64
IN. 1.69 1.11 .61 .57 3.22 1.75 .97 1.80 


TOTAL MEAN 569 4130 CFSM�

WTR YR 1980�TOTAL 152162 MAX MIN 129 CFSM 1.32 IN�

CAL YR 1979�207506 MAX MIN 129 1.80 IN 24.43 


MEAN 416 1790 17.91 


http:1,384.25


 

 

  
 

 

 

 

  
        

 
 

       
        

170 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1965 to November 1980 (discontinued). 


wATER OUALITY DATA, wATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPr-
CIPIC 

STREAM- CON- COLOR HARD- CALCIUM 
FLOW, DUCT- TEMPER- (PLAT- TUR- NESS DIS-

DATE 

INSTAN- ANcF PH ATURF, INUM BID- (MG/L SOLVED 
TIME TANEOUS (MICRO- FIELD WATEP COBALT ITY AS (MG/L 

(CFS) mHnS) (UNITS) (DED C) UNITS) (NTU) CAC031 AS CA) 

NOV 
06•• • 1245 1220 56 7.0 5.0 70 2.0 22 5.5 
28••• 1130 492 75 7.0 1.5 70 1.0 33 8.0 

DEC 
19... 1030 260 90 6.8 .5 70 1.0 34 8.4 

JAN 
31... 1345 214 90 6.8 .0 70 1.0 40 9.5 

FEB 
28• • • 1145 149 102 7.1 .0 60 .60 46 11 
MAR 
25• • • 1005 172 120 7.4 2.0 40 1.2 50 12 

MAY 

01... 1245 1370 51 6.8 10.0 65 .80 20 5.0 
29•• • 1230 154 87 7.4 18.5 45 .80 39 9.4 

JIIN 
19•• • 1215 468 60 7.1 16.0 50 .50 26 6.3 

AUG 
06•• • 1115 169 92 7.2 19.0 50 1.1 42 10 
28• • • 1315 245 94 7.4 18.0 50 1.2 45 11 

SEP 
24... 1030 940 69 6.8 10.0 70 .50 26 6.2 

IPON, MANGA- MANGA-

MAGNE- NITRO- IRON, 5(15- NESE, NESE, MANGA­
SIUM, GEN, TOTAL PENDED IRON, TOTAL SUS- NESE. 

DIS- NO2•NO3 RECOV- RECOV- DIS- RECOV- PENDED DIS­
SOLVED TOTAL ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED 

(MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 


DATE AS MG) AS N) AS FE) AS FE) AS FE) AS MN) AS MN) AS MN) 


NOV 

06... 1.9 .17 480 270 40 20 20 

28... 3.1 .37 500 320 50 10 40 

DEC 

19• • • 3.1 .20 500 120 380 50 0 50 


JAN 

31... 4.0 .19 600 220 380 50 10 40 


FE9 

28•• • 4.6 .22 570 220 350 60 10 50 

MAR 

25• • • 4.9 .33 560 230 330 70 20 50 


MAY 
01 • • • 1.8 .16 410 210 260 40 20 20 
29• • 3.8 .11 360 150 210 70 20 50 
JUN 

19• • • 2.5 15 390 180 210 60 30 30 
AUG 

06• • • 4.1 .17 440 130 310 50 10 40 

28... 4.3 .26 400 190 210 50 20 30 


SFP 

24... 2.6 .25 770 530 240 130 110 20 




 

 

  
 
 

   
       

         

 

 

 

 

       
        

        

STREAMS TRIBUTARY TO LAKE MICHIGAN 171 

04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MI--CONTINUED 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

SPE- 
CIFIC 

STREAM- CON- COLOR HARD- CALCIUM 
FLOW, DUCT- TEMPER- (PLAT- TUB- NESS DIS- 
INSTAN- ANCE PH ATIIRE, INUM BID- (MG/L SOLVED 

TIME TANEOUS (MICRO- FIELD WATEP COBALT ITY AS (MG/L 
DATE (CFS) MHOS) (UNITS) (DEG C) UNITS) (NTU) CAC03) AS CA) 

NOV 
06... 1200 376 63 6.9 3.5 50 .50 28 6.8 

IRON, MANGA- MANGA- 
MAGNE- NITRO- IRON, SUS- NESE, NESE, MANGA- 
SLUM, GEN, TOTAL PENDED IRON, TOTAL SUS- NESE, 
DIS- NO2+NO3 RECOV- RECOV- OIS- RECOV- PENDED DIS- 
SOLVED TOTAL ERABLE EPAELE SOLVED ENABLE RECOV. SOLVED 
(MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS MG) AS N) AS FE) AS FF) AS FE) AS MN) AS MN) AS MN) 

NOV 
06• • • 2.6 .18 500 230 270 40 10 30 



 

 

 
 

 

 

 

 

    
   

172 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062500 MICHIGAMME RIVER NEAR CRYSTAL FALLS, MI 


LOCATION.--Lat 46°06'50", long 88°12'57", in NW' sec.20, T.43 N., R.31 W., Iron County, Hydrologic Unit 04030107, on right bank 400 ft 

(122 m) upstream from highway bridge, 5.0 mi (8.0 km) downstream from Michigamme Reservoir, 6.0 mi (9.7 km) east of Crystal Falls 

and 15 mi (24 km) upstream from confluence with Brule River. 


DRAINAGE AREA.--656 mil (1,699 km2). 


PERIOD OF RECORD.--August 1944 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 1,300 ft (396 m) from topographic map (nearest 10 ft). 


REMARKS.--Records excellent. Flow regulated by powerplant and by Michigamme Reservoir, capacity, 119,950 acre-ft (148 hm3), 5 mi (8 km) 

upstream. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--36 years, 699 ft3/s (19.80 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,260 ft3/s (206 m3/s) Apr. 28, 1960, gage height, 10.73 ft (3.271 m); minimum daily, 

71 ft3/s (2.01 m3/s) Nov. 26, 1950. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,120 ft3/s (60.0 m3/s) Oct. 28, gage height, 6.22 ft (1.896 m); minimum, 99 ft3/s 

(2.80 m3/s) Feb. 29, gage height, 1.44 ft (0.439 m); minimum daily, 130 ft3/s (3.68 m3/s) Apr. 14. 


PTSC949C4. C0,1C FPT DEP SECONn, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
',PAN vALLWS 

OAY ')CT m09 nFC JAN MAW APR MAY JUN JUL AUG SEP 

1 423 1741 1170 1140 1150 271 374 610 155 558 664 577 
2 557 17.o 1130 1140 1110 197 547 563 157 556 668 574 
3 SC4 17A1 1170 1148 1110 431 548 563 156 439 667 575 
4 596 17An 1120 1140 1170 655 550 563 409 178 671 574 
ti 443 1720 1130 1140 1120 667 562 562 629 172 570 570 

,.., 150 1720 1110 1140 1110 754 574 561 676 168 667 566 
7 152 1560 1130 1100 1100 562 618 561 682 409 677 563 
m 
,4 

407 
560 

1171 
1350 

1160 • 
1150 

110(1 
1140 

450 
•560 

166 
172 

434 
234 

561 
561 

680 
944 

559 
560 

507 
180 

565 
596 

10 558 1580 1150 1140 558 484 166 562 1160 560 165 612 

11 558 1330 1150 1100 845 69 144 568 1160 334 413 581 
17 444 1130 1130 1130 1060 826 132 555 1160 170 554 576 
13 163 1120 1150 1100 1070 687 136 564 1160 167 554 588 
14 168 1170 1150 1090 1060 137 130 562 1050 435 553 592 
15 430 1120 1150 1080 418 159 131 563 673 628 550 579 

16 
(7 
1ti 

956 
561 
556 

1176 
112o 
1120 

1160 
1160 
1160 

1)180 
637 
457 

530 
630 
641 

157 
348 
455 

147 
150 
154 

562 
561 
561 

674 
961 
1180 

606 
562 
634 

550 
550 
550 

576 
555 
570 

19 780 1040 1169 1070 739 437 162 561 1180 672 550 573 
20 152 693 1150 1070 730 436 163 559 893 688 550 642 

21 
22 
23 

15/ 
207 
783 

695 
697 
639 

1160 
1160 
1170 

1070 
(12u 
1160 

777 
706 
671 

775 
149 
152 

145 
156 
166 

557 
557 
447 

672 
608 
559 

691 
690 
672 

550 
390 
170 

816 
1040 
1220 

24 1140 590 1160 1150 670 15u 159 171 559 672 165 1200 
25 1120 589 1160 1180 672 155 157 161 559 674 160 934 

26 1110 653 1160 1160 663 156 155 157 557 669 150 734 
27 1740 950 1160 1160 64? 160 155 399 435 670 150 997 
28 1580 1170 1160 1160 635 157 402 552 190 671 150 1190 
29 1730 1136 1150 1150 506 160 619 554 177 668 150 1180 
30 1720 1120 1150 1150 --- 163 666 444 419 670 167 1400 
31 1720 --- 1150 1150 168 --- 163 --- 671 432 ---

ToTAI 70715 35086 35600 34314 21939 19684 9841 15455 20474 16473 13549 22315 
MEAN 669 1170 1148 1107 825 345 295 499 682 531 437 744 
"AY 1730 1740 1170 1160 1150 826 666 610 1110 691 677 1400 
MIN 150 5019 1120 837 506 ' 149 130 157 155 167 150 555 

CAL Yu 1979 TOTAL 352501 MEAN 466 m4x 3130 MIN 148 
wT9 Yk 1980 TOTAL 257465 MEAN 703 MAx 1740 MIN 13u 



 

    

    

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

  
  

  
 
 
 
 

 
 
 
 
 

 
  
 
 

     
    

173 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04063000 MENOMINEE RIVER NEAR FLORENCE, WI 


LOCATION.--Lat 45°57'04", long 88°11'13", in NEB, sec.16, T.41 N., R.31 W., Michigan Meridian, Iron County, Hydrologic Unit 04030108, 

on left bank 0.5 mi (0.8 km) downstream from confluence of Brule and Michigamme Rivers, 3.5 mi (5.6 km) northeast of Florence, and 

at mile 117 (188 km). 


DRAINAGE AREA.--1,780 mil (4,610 km2). 


PERIOD OF RECORD.--January 1914 to current year. Published as "at Twin Falls near Iron Mountain, MI" 1914-57. Records published for 

both sites July 1950 to September 1957. 


REVISED RECORDS.--WSP 1707: 1953 (M). WSP 1911: Drainage area of former site. 


GAGE.--Water-stage recorder. Datum of gage is 1,119.23 ft (341.141 m) National Geodetic Vertical Datum of 1929 (levels 'by Owen Ayres 

Associates). Prior to July 1950, headwater and tailwater gages and generation data entered hourly in daily log sheets by company 

employees at the Twin Falls Powerplant of Wisconsin Electric Power Co., 10.4 mi (16.7 km) downstream. 


REMARKS.--Records excellent. Prior to July 1950, discharge determined from powerplant records computed on basis of load-discharge 

rating of hydroelectric units and rating for tailwater gage during periods of spill. Rating developed by Geological Survey. Flow 

regulated by powerplants, Michigamme Reservoir, capacity, 119,950 acre-ft (148 hm3), and Peavy Pond, capacity, 33,860 acre-ft 

(41.7 hm3),'on Michigamme River, and by many smaller reservoirs above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--66 years, 1,798 ft3/s (50.92 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,500 ft3/s (552 m3/s) Apr. 26, 1960, gage height, 14.15 ft (4.313 m); minimum, 

38 ft3/s (1.08 m3/s) Aug. 21, 1962, Sept. 26, 1975; minimum gage height, 1.18 ft (0.360 m) Aug. 21, 1962, Nov. 4, 1965; minimum 

daily discharge, 57 ft3/s (1.61 m3/s) Sept. 26, 1975. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,840 ft3/s (165 m3/s) Sept. 23, 24, gage height, 7.38 ft (2.249 m); minimum, 226 ft3/s 

(6.40 m3/s) Jan. 4, gage height, 1.94 ft (0.591 m); minimum daily, 561 ft3/s (15.9 m3/s) May 25. 


DISCHARGE, IN ColIC F1- FT PFP SECONr), wATE- R YEAR OCTOBER 1979 TO SEPTEMBER 1980 
,^ AN vATUES 

DAY nCT oFC JAN FE4 MAP APR MAY JON JUL AUG SEP 

1 1710 4160 2000 1790 Pn40 1140 785 1810 1800 1260 1700 1450 
2 137u 4329 1900 1850 1980 1160 1530 1780 2640 1300 1440 1750 
3 1330 426n 1890 1790 2060 1560 1570 1750 3800 1290 1490 1790 
4 1,7,40 J900 1890 1940 7030 1560 1530 1730 3370 652 1490 1640 
6 1226 3240 176u 1860 1080 1700 1630 1820 2530 759 1180 1960 

6 7?3 3240 2250 1780 1970 1790 1550 1940 2180 657 J440 1790 

7 940 3190 18.30 1910 1.400 1670 1540 1920 1170 1210 1290 1340 

9 1330 2690 2180 1940 1 440 927 1520 1820 1580 1450 1630 1660 

4 1730 2960 2110 1950 1370 1090 28.50 1930 2450 1130 772 2210 

10 1750 2930 1830 )470 1230 1460 3360 1600 2429 1070 847 2600 


11 1370 2610 1480 1990 1510 1530 2780 1690 2650 1080 1350 2710 

1? 1200 7670 2350 1810 1910 1490 2270 1540 2400 689 1150 2350 

1.3 691 234n 2280 1750 1990 1400 2210 1310 2:360 766 1340 2530 

14 771 2060 2340 171(1 1950 1470 2140 1730 2130 1430 1560 2850 

16 1560 2080 2260 1771) 1790 1340 1700 1410 1790 1.660 1570 3210 


It+ 1545 2190 2160 1930 1470 1270 1740 1270 1610 1810 1300 2710 
17 1080 2240 2440 2130 1400 1560 1660 1280 1720 1990 1140 2290 
lk 14',o 2010 1790 2090 1600 1340 18q0 1140 1770 1980 1180 1990 
1 9 1320 2230 2010 '((20 1370 1730 1280 1320 1770 1430 1250 1530 
211 927 1550 1990 177u 1910 1500 2270 1490 1900 1810 1200 1290 

21 946 1u49 1940 1950 1970 1490 2170 1270 1220 2200 1230 3220 
2? 2020 194) 18'7;0 2010 1 1480 009 2940 1330 1390 2320 1590 5230 
23 4120 1970 1670 2080 1996 852 2810 1330 1480 2510 863 5740 
24 4960 2140 1760 2000 1000 1010 1350 1020 1350 2290 986 5420 
25 4660 2100 1720 1930 1 ,4)10 974 1970 561 1290 1950 1490 4660 

e. ,!, 417o 2060 1860 19 30 1709 965 1800 773 1500 1880 1030 3340 
27 3540 2450 1920 0820 1416 1020 1770 1300 1420 1790 2220 3100 
29 3550 231(3 2010 1890 1060 405 1330 1100 974 1830 2260 3150 
29 1460 2350 2190 1970 1740 936 1750 1110 759 1760 2450 3120 
30 79s0 2000 1900 2030 --- 773 1810 1090 1640 1760 2130 3040 
31 -4010 --- 1840 1450 792 --- 1140 --- 2040 1960 ---

ToTAL 50 4 4o 77n7n 61950 5,970 5119)) 19344 58315 44304 57053 48153 44528 81670 
',WAN 1 963 2b,,6 199.5 1 ,45:? 176`', 1269 1944 1429 1902 1553 1436 2722 

max 4800 4320 2440 2110 2060 1790 3350 1940 3800 2510 2450 5740 

.1',! 641 1550 1570 1/10 1230 77.3 785 561 759 652 772 1290 


Co Y9 19)9 TrJA1 9/9752 otAN 241n 045 4059 "114 641 

Ar, yp 1940 yyral, 994045 mFAN 19,,, ,.“1,. 6740 ',TN 561 


http:1,119.23


 

 
 
 
 

  
  

174 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065300 WEST BRANCH STURGEON RIVER NEAR RANDVILLE, MI 


LOCATION.--Lat 46°00'45", long 87°58'41", in NE1/4 sec.30, T.42 N., R.29 W., Dickinson County, Hydrologic Unit 04030108, on right bank 

500 ft (152 m) downstream from county highway bridge, 3.0 mi (4.8 km) downstream from Tom Kings Creek, and 4.0 mi (6.4 km) north­
east of Randville. 


DWINAGE AREA.--56.1 mi. (145.3 km.). 


PERIOD OF RECORD.--August 1958 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Sharp-crested weir since Aug. 6, 1976. Altitude of gage is 1,170 ft (357 m) from topographic map (nearest 

10 ft). 


REMARKS.--Records good. Since December 1958, diversion above station for industrial use; figures of runoff adjusted thereafter. Small 

diversions for sprinkler irrigation. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--22 years, 43.8 ft3/s (1.240 m3/s), 10.60 in/yr (269 mm/yr), adjusted for industrial diversion. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 570 ft3/s (16.1 m3/s) May 7, 1960, gage height, 6.40 ft (1.951 m); minimum, 1.5 ft./s 

(0.042 m3/s) July 22, 1964, gage height, 1.35 ft (0.411 m); minimum daily, 3.4 ft3/s (0.096 m3/s) July 22, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 340 ft3/s (9.63 m3/s) Oct. 24, gage height, 5.51 ft (1.679 m); minimum, 7.5 ft3/s 

(0.21 m./s) Aug. 4, gage height, 3.40 ft (1.036 m). 


DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN FEB��MAR APR��MAY JUN��JUL AUG SEP 

1 18 98 45 21 15 14�72 56 27 10 9.4 66 
2 33 114 45 21 15 13�80 50 35 9.8 8.4 73 
3 21 94 35 19 15 12�90 45 31 8.9 8.0 57 
4 20 72 30 18 15 12�75 41 23 8.1 7.7 59 
5 21 62 28 17 15 12�80 38 20 12 21 46 

6 19 72 28 16 15 12�102 36 30 11 34 32 
7 18 70 27 15 14 12�129 33 31 10 29 23 
8 18 63 27 14 15 12�191 33 32 14 33 19 
9 24 49 27 12 15 12�265 35 27 16 27 78 
10 32 43 27 14 14 12�279 32 23 11 18 106 

11 29 35 27 21 14 12�206 36 18 10 18 80 
12 
13 

26 
25 

35 
31 

26 
25 

21 
19 

15 
15 

12�151 36 
12�112 31 

15 
14 

10 
9.9 

17 
14 

47 
65 

14 24 31 24 19 14 12�88 28 19 10 14 101 
15 24 32 23 21 14 11�74 26 18 15 12 102 

16 25 30 23 36 14 12�68 24 15 12 11 78 
17 23 34 23 50 14 13�66 23 13 12 10 57 
18 20 33 21 53 13 13�74 22 17 12 10 50 
19 22 34 21 47 14 14�86 21 17 13 10 52 
20 25 38 20 35 14 19�90 19 17 31 13 56 

21 41 43 21 34 14 20�94 18 14 45 15 139 
22 106 51 21 34 15 19�94 17 12 31 12 306 
23 259 56 23 28 15 19�86 15 11 25 10 277 
24 
25 

329 
246 

57 
51 

28 
27 

27 
26 

15 
14 

18�78 14 
17�68 13 

10 
9.4 

16 
14 

13 
39 

156 
108 

26 136 53 26 23 15 19�62 12 9.0 14 63 99 
27 98 69 22 21 15 23�58 12 8.8 12 81 89 
28 96 66 21 18 15 23�54 13 10 11 84 70 
29 
30 

76 
66 

52 
50 

21 
21 

17 
16 

14 
---

30�54 12 
39�56 14 

11 
11 

15 
11 

62 
43 

53 
47 

31 60 --- 21 15 57�--- 28 --- 10 34 ---

TOTAL 1980 1618 804 748 421 537�3082 833 548.2 449.7 780.5 2591 
MEAN 63.9 53.9 25.9 24.1 14.5 17.3�103 26.9 18.3 14.5 25.2 86.4 
MAX 329 114 45 53 15 57�279 56 35 45 84 306 
MIN 
+ 

18 
5.5 

30 
5.6 

20 
5.9 

12 
5.9 51.3 

11�54 12 
5.7 5.2 5.3 

8.8 
5.6 

8.1 
5.4 

7.7 
5.7 

19 
5.0 

MEAN* 69.4 59.5 31.8 30.0 20.4 23.0 108 32.2 23.9 19.9 30.9 91.4 
CFSM# 1.24 1.06 .57 .53 .36 .41 1.93 .57 .43 .35 .55 1.63 
IN 1.43 1.18 .65 .62 .39 .47 2.15 .66 .47 .41 .63 1.82 

CAL YR 1979�21682.0 MEAN 59.4 MAX 439 MEANt 64.3 CFSM# 1.15 IN# 15.56
TOTAL MIN 15�

MIR YR 1980�14392.4 MEAN 39.3 MAX 329 7.7 MEAN* 44.9 CFSM# .80 IN# 10.90
TOTAL MIN�

+ Average monthly diversion, equivalent in cubic feet per second, for industrial use; furnished by Hanna Mining Co. 

Adjusted for diversion. 




 STREAMS TRIBUTARY TO LAKE MICHIGAN 175 


04065393 EAST BRANCH STURGEON RIVER BELOW SKUNK CREEK, NEAR FELCH, MI 


LOCATION.--Lat 46°01'34", long 87°49'56", in NW4 NE4 sec.20, T.42 N., R.28 W., Dickinson County, Hydrologic Unit 04030108, on right bank 

50 ft (15 m) downstream from Skunk Creek, and 2.2 mi (3.5 km) north of Felch. 


DRAINAGE AREA.--61.8 mil (160.1 km2). 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1972, 1973. October 1973 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 1,069.53 ft (325.993 m) National Geodetic Vertical Datum of 1929. Sept. 9, 1972 to Dec. 20, 

1973, nonrecording gage at same site and datum. 


REMARKS.--Records fair. No gage-height record Aug. 15 to Sept. 24. Since June 1975, occasional regulation during low flows by Gene Lake 

Reservoir (usable capacity, 3,990 acre-ft or 4.92 hm.) 3 mi (S km) upstream. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--7 years, 55.3 ft./s (1.566 m3/s), 12.15 in/yr (309 mm/yr), adjusted for initial storage. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 628 ft3/s (17.8 m3/s) Apr. 26, 1979, gage height, 4.28 ft (1.305 m); minimum, 3.4 ft./s 

(0.096 m3/s) Sept. 7, 8, 9, 13, 1976, July 7, 1980. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 381 ft./s (10.8 m./s) Apr. 10, gage height, 3.77 ft (1.149 m); minimum, 3.4 ft3/s (0.096 m./s) 

July 7. 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC��FEB��MAR MAY JUN�AUG SEP
JAN APR��JUL 


1 17 100 70 36 26 22 63 88 31 6.2 5.2 35 

2 20 105 56 34 25 22 77 82 36 5.8 4.7 37 

3 19 100 48 32 24 21 82 76 35 4.8 4.2 40 

4 19 96 43 32 24 21 79 72 29 4.6 4.2 48 

5 19 92 40 27 24 20 90 68 27 5.6 14 45 


6 18 90 39 28 23 19 112 62 45 8.0 8.8 43 

7 17 88 39 28 23 19 163 58 140 4.0 12 40 

8 17 84 39 28 23 18 225 52 176 14 14 36 

9 23 75 38 29 23 18 333 48 183 7.9 12 39 

10 25 64 37 29 22 18 381 44 180 5.8 9.7 45 


11 25 56 36 30 22 18 360 45 175 5.2 10 54 

12 25 51 36 31 22 18 295 43 100 4.6 11 52 

13 26 45 36 31 22 18 233 40 70 4.7 10 50 

14 25 43 36 31 22 18 194 39 58 6.2 10 60 

15 25 42 35 32 22 19 159 37 50 10 10 62 


16 26 40 35 38 21 19 129 35 40 7.7 10 64 

17 26 40 35 48 21 20 111 33 15 7.2 10 62 

18 26 40 35 54 21 20 113 33 12 6.5 10 58 

19 26 41 36 57 21 20 122 31 13 9.0 10 58 

20 26 43 36 55 21 20 129 29 13 17 10 60 


21 39 48 37 54 21 20 133 27 11 23 10 90 

22 84 67 39 50 21 20 135 25 10 17 10 140 

23 130 80 42 47 21 20 138 23 9.1 14 10 180 

24 160 84 47 44 21 19 130 23 8.0 11 12 220 

25 190 77 50 41 21 18 110 21 6.6 10 20 199 


26 
 200 80 49 38 22 19 100 19 6.0 9.4 30 185 

27 170 108 47 34 22 21 96 18 5.4 7.4 40 160 

28 150 106 45 31 22 22 105 16 7.2 6.5 48 127 

29 130 91 42 29 22 25 100 15 7.7 8.1 44 98 

30 110 82 40 28 --- 31 94 16 6.8 6.7 40 79 

31 96 --- 38 26 46 --- 31 --- 5.9 35 ---


TOTAL 1909 2158 1281 1132 645 649 4591 1249 1505.8 263.8 488.8 2466 

MEAN 61.6 71.9 41.3 36.5 22.2 20.9 153 40.3 50.2 8.51 15.8 82.2 

MAX 200 108 70 57 26 46 381 88 183 23 48 220 

MIN 17 40 35 26 21 18 63 15 5.4 4.0 4.2 35 

CFSM 1.00 1.16 .67 .59 .36 .34 2.48 .65 .81 .14 .26 1.33 

IN. 1.15 1.30 .77 .68 .39 .39 2.76 .75 .91 .16 .29 1.48 


TOTAL MAX 608
CAL YR 1979�30035.0 MEAN 82.3 MIN 15 CFSM 1.33 IN 18.08 

VTR YR 1980�18338.4 MEAN 50.1 MAX 381 MIN�.81 IN 11.04
TOTAL 4.0 CFSM�


http:1,069.53


 
176 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065397 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI 


LOCATION.--Lat 45057'55", long 87°41'53", in SW4 NW' sec.9, T.41 N., R.27 W., Dickinson County, Hydrologic Unit 04030108, on right bank 

10 ft (3 m) downstream from bridge on county highway, at Hardwood, 350 ft (107 m) upstream from Schultz Creek, and 9 mi (14 km) up-

stream from confluence with West Branch. 


DRAINAGE AREA.--90.8 mi. (235.2 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1972-77. October 1977 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,030 ft (314 m) from topographic map (nearest 10 ft). Sept. 20, 1972 to Sept. 30, 1977, 

non-recording gage at site 1 mi (2 km) upstream at different datum. Oct. 1-20, 1977, non-recording gage at present site and datum. 


REMARKS.--Water-discharge records good. Occasional regulation during low flows by Gene Lake Reservoir in headwaters (station 04065393) 

and Hardwood Reservoir 1.2 mi (1.9 km) upstream, combined usable capacity, 11,180 acre-ft (13.8 hm3). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 869 ft3/s (24.6 m3/s) Apr. 27, 1979, gage height, 8.44 ft (2.573 m); minimum, 3.4 ft3/s 

(0.096 m3/s) Aug. 14, 1980, gage height, 2.67 ft (0.814 m), result of unusual regulation at Hardwood Reservoir, minimum daily, 4.0 

ft3/s (0.11 m3/s) Oct. 31, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 388 ft3/s (11.0 m3/s) Apr. 11, gage height, 6.41 ft (1.954 m); minimum, 3.4 ft./s (0.096 

m3/s) Aug.14, gage height, 2.67 ft (0.814 m), result of unusual regulation at Hardwood Reservoir. 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN�FEB�MAR APR��MAY JUN��JUL AUG SEP 

1 
2 
3 
4 
5 

29 
30 
30 
31 
29 

171 
157 
152 
149 
145 

108 
98 
88 
78 
74 

45 
44 
41 
38 
36 

37 
35 
34 
33 
32 

27 
27 
28 
35 
40 

46 
46 
52 
67 
87 

127 
124 
118 
113 
105 

41 
50 
53 
51 
51 

22 
22 
23 
23 
23 

22 
22 
22 
23 
23 

49 
54 
62 
69 
68 

6 
7 
8 
9 
10 

29 
27 
28 
34 
36 

147 
139 
136 
127 
113 

70 
69 
63 
58 
59 

38 
42 
38 
35 
35 

32 
31 
31 
31 
31 

41 
40 
40 
39 
39 

106 
135 
190 
281 
353 

98 
94 
90 
87 
81 

54 
61 
76 
93 
109 

23 
23 
23 
24 
24 

24 
25 
25 
24 
24 

64 
57 
51 
57 
55 

11 
12 
13 
14 
15 

39 
40 
40 
40 
40 

98 
92 
85 
78 
74 

60 
58 
54 
54 
51 

40 
38 
39 
38 
41 

31 
30 
29 
29 
29 

39 
39 
39 
40 
40 

384 
373 
330 
278 
236 

80 
76 
74 
65 
66 

116 
121 
109 
83 
63 

23 
24 
23 
23 
24 

24 
23 
23 
20 
22 

54 
53 
74 
89 
92 

16 
17 
18 
19 
20 

40 
40 
39 
38 
38 

70 
69 
69 
68 
69 

50 
47 
45 
52 
53 

55 
62 
63 
66 
69 

28 
28 
27 
28 
28 

40 
41 
41 
43 
45 

196 
170 
154 
157 
145 

64 
59 
58 
54 
53 

52 
38 
34 
32 
25 

24 
24 
22 
22 
23 

22 
22 
22 
22 
22 

94 
89 
86 
84 
86 

21 
22 
23 
24 
25 

44 
73 
135 
180 
228 

74 
85 
94 
101 
106 

50 
50 
58 
63 
64 

70 
71 
69 
63 
58 

28 
28 
29 
29 
29 

45 
44 
43 
43 
42 

148 
152 
153 
153 
151 

50 
50 
44 
28 
28 

9.3 
11 
11 
16 
28 

24 
23 
23 
22 
23 

22 
22 
22 
22 
24 

133 
167 
199 
247 
277 

26 
27 
28 
29 
30 
31 

267 
277 
256 
224 
196 
173 

118 
127 
130 
131 
122 
---

62 
58 
54 
53 
50 
47 

54 
50 
46 
44 
41 
39 

29 
28 
27 
27 

---

42 
42 
43 
44 
44 
46 

146 
143 
136 
137 
144 
---

28 
28 
27 
26 
28 
35 

25 
24 
25 
24 
23 
---

22 
22 
22 
22 
22 
22 

25 
26 
25 
30 
40 
43 

268 
229 
209 
183 
159 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

2750 
88.7 
277 
27 

.98 
1.13 

3296 
110 
171 
68 

1.21 
1.35 

1898 
61.2 
108 
45 

.67 

.78 

1508 
48.6 

71 
35 

.54 

.62 

868 
29.9 
37 
27 

.33 

.36 

1241 
40.0 
46 
27 

.44 

.51 

5249 
175 
384 
46 

1.93 
2.15 

2058 
66.4 
127 
26 

.73 

.84 

1508.3 
50.3 
121 
9.3 
.55 
.62 

709 
22.9 
24 
22 

.25 

.29 

757 
24i10; 

.27 

.31 

3458 
115 
277 
49 

1.27 
1.42 

CAL YR 1979�
TOTAL 44021.0 MEAN 121 MAX 859 MIN 27 CFSM 1.33�
IN 18.03

WTR YR 1980�
TOTAL 
25300.3 MEAN 69.1 9.3 CFSM .76�
MAX 384 MIN�IN 10.37 




 

 

            

177
STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065397 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: December 1977 to current year. 


INSTRUMENTATION.--Water-quality monitor since December 1977. 


REMARKS.--Intermittent ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum recorded, 28.0°C July 11, 12, 1979; minimum, 0.0°C on many days during winter periods: 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 26.5°C June 23, Aug. 12, 22; minimum, 0.0°C on several days during February and March. 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 


1 15.0 14.0 14.5 6.0 2.0 4.5 2.5 2.0 2.5 3.0 2.5 2.5 

2 15.0 13.5 14.0 6.0 5.5 5.5 2.5 2.0 2.0 3.0 2.5 2.5 

3 13.5 12.5 13.5 5.5 5.0 5.5 2.5 1.5 2.0 3.0 2.0 2.5 

4 14.0 12.0 12.5 5.5 4.5 5.0 2.5 1.5 2.0 3.0 ' 1.5 2.5 

5 13.0 11.5 12.0 5.0 4.0 4.5 2.0 1.5 1.5 3.0 2.0 2.0 


6 12.5 11.5 12.0 4.0 4.0 4.0 2.5 1.5 2.0 2.5 1.5 2.0 

7 13.0 10.5 11.5 4.5 4.0 4.0 1.5 1.0 1.5 2.0 1.5 2.0 

8 11.0 10.0 10.5 4.0 3.0 4.0 1.5 1.0 1.5 2.0 1.0 1.5 

9 11.0 9.0 10.0 3.5 3.0 3.0 2.0 1.5 1.5 1.5 1.0 1.5 

10 11.0 9.0 9.5 4.0 3.0 3.0 1.5 1.0 1.5 2.5 1.5 2.0 


11 10.0 8.5 9.5 4.0 3.0 3.5 1.5 1.0 1.0 2.5 .5 2.0 

12 9.0 8.0 8.5 4.0 3.0 3.0 2.0 1.0 1.5 2.0 .5 1.5 

13 9.0 8.0 8.0 4.0 3.0 3.5 2.0 1.0 1.5 2.0 2.0 2.0 

14 8.5 7.5 8.0 4.0 3.0 3.5 1.5 1.0 1.5 3.0 2.0 2.0 

15 10.0 7.5 8.5 3.5 3.0 3.0 2.0 1.5 1.5 2.5 1.5 2.0 


16 10.0 8.0 9.0 4.0 2.5 3.0 1.5 1.0 1.0 1.5 .5 1.5 

17 11.0 8.5 9.5 3.0 2.0 2.5 1.0 1.0 1.0 1.5 1.0 1.0 

18 10.0 8.0 8.5 4.0 2.0 2.5 1.5 1.0 1.5 2.0 1.5 1.5 

19 8.0 6.0 7.5 3.0 .5 2.0 3.0 1.5 2.0 2.0 1.5 2.0 

20 8.0 6.5 7.5 2.5 .5 1.5 3.0 2.0 2.5 2.0 1.5 2.0 


21 11.0 6.0 8.5 3.0 2.0 2.5 2.5 2.0 2.5 2.5 1.5 2.0 

22 10.5 8.5 9.5 2.5 1.5 2.0 2.5 2.0 2.0 2.0 1.5 2.0 

23 8.5 7.5 8.0 1.5 1.5 1.5 2.0 1.5 1.5 2.0 1.0 1.5 

24 7.5 7.5 7.5 2.5 1.5 2.0 1.5 1.5 1.5 2.0 1.0 1.5 

25 7.5 6.5 7.0 3.0 1.5 2.5 2.5 1.5 2.0 2.0 1.5 1.5 


26 7.0 6.0 6.5 1.5 .5 1.0 3.0 2.0 2.5 2.0 1.5 2.0 

27 6.5 5.5 6.0 2.5 1.0 2.0 3.0 2.0 2.5 2.0 1.5 1.5 

28 6.0 5.5 6.0 3.0 2.5 3.0 3.0 2.0 2.5 2.0 1.5 1.5 

29 6.0 5.5 6.0 3.0 2.5 2.5 3.5 2.0 2.5 2.0 1.0 1.5 

30 5.5 4.5 5.0 3.0 2.5 2.5 3.5 2.0 2.5 2.0 .5 1.5 

31 5.0 2.5 4.0 --- --- --- 3.5 2.5 3.0 2.0 1.0 1.5 


MONTH 15.0 2.5 9.0 6.0 .5 3.0 3.5 1.0 2.0 3.0 .5 2.0 




 178 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065397 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI-CONTINUED 


TEMPERATURE, WATER (DFG. C1. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAy MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

2.5 
2.5 
2.0 
3.0 
2.5 

.5 

.5 

.5 
1.5 
1.0 

1.5 
1.5 
1.5 
2.0 
1.5 

2.5 
3.0 
3.0 
2.5 
3.0 

.0 

.0 

.5 
1.0 
.5 

.5 
1.0 
1.5 
1.5 
1.5 

5.0 
6.0 
3.0 
5.0 
5.0 

1.5 
1.5 
1.5 
2.0 
2.0 

2.5 
3.0 
2.5 
3.0 
3.0 

14.0 
13.5 
14.5 
13.0 
13.0 

10.0 
10.5 
11.0 
11.5 
11.0 

11.5 
12.0 
12.5 
12.0 
12.0 

6 
7 
8 
9 
10 

3.0 
2.5 
3.5 
3.5 
2.5 

1.0 
1.0 
1.5 
1.5 
1.0 

1.5 
2.0 
2.0 
2.0 
2.0 

1.5 
3.5 
3.5 
3.0 
2.5 

.0 

.0 

.0 

.5 

.0 

1.0 
1.0 
1.0 
1.5 
1.0 

3.5 
3.0 
2.0 
2.0 
2.0 

2.5 
2.0 
2.0 
2.0 
2.0 

3.0 
2.5 
2.0 
2.0 
2.0 

11.5 
10.0 
10.0 
10.5 
10.0 

9.0 
9.0 
8.5 
8.5 
9.0 

10.5 
9.5 
9.0 
9.5 
9.5 

11 
12 
13 
14 
15 

3.0 
3.0 
3.0 
3.0 
3.0 

1.5 
1.0 
1.5 
.5 
1.5 

2.0 
2.0 
2.0 
1.5 
2.0 

2.5 
2.0 
2.0 
3.5 
3.0 

.0 

.0 

.5 

.5 

.0 

.5 

.5 
1.0 
1.0 
1.0 

2.5 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.5 

2.0 
2.0 
2.0 
2.0 
2.0 

11.0 
11.5 
11.5 
11.0 
12.5 

8.5 
8.5 
10.0 
10.0 
9.5 

9.5 
10.0 
10.5 
10.5 
10.5 

16 
17 
18 
19 
20 

2.5 
3.0 
3.5 
3.0 
3.0 

1.0 
.5 
1.0 
2.0 
2.0 

1.5 
1.5 
2.0 
2.5 
2.5 

2.0 
2.5 
3.5 
3.5 
2.5 

.5 

.0 

.0 

.5 

.5 

1.0 
1.0 
1.0 
1.5 
1.0 

3.0 
3.5 
4.5 
4.5 
5.0 

2.0 
2.0 
2.5 
3.0 
3.5 

2.5 
2.5 
3.5 
3.5 
4.0 

13.5 
13.0 
14.0 
14.5 
14.0 

9.5 
10.0 
11.0 
10.5 
10.5 

11.0 
11.5 
12.0 
12.0 
12.0 

21 
22 
23 
24 
25 

3.0 
4.0 
3.0 
3.0 
2.5 

2.0 
2.0 
2.0 
1.0 
.5 

2.0 
2.5 
2.0 
2.0 
1.0 

3.5 
3.5 
1.0 
2.5 
4.0 

.5 

.5 

.5 
1.0 
1.0 

1.0 
1.5 
1.0 
1.5 
1.5 

6.0 
6.5 
5.0 
4.5 
6.0 

4.0 
4.5 
4.0 
4.0 
4.5 

4.5 
5.5 
4.5 
4.5 
5.0 

15.0 
15.0 
15.0 
15.0 
16.0 

10.5 
10.5 
11.0 
10.5 
10.5 

12.0 
12.0 
12.5 
12.5 
12.5 

26 
27 
28 
29 
30 
31 

1.5 
3.0 
2.5 
1.5 
---

.0 

.5 

.0 

.0 

1.0 
1.5 
1.0 
.5 

4.0 
2.0 
4.0 
4.0 
5.0 
5.5 

1.0 
1.0 
1.0 
1.0 
1.0 
1.5 

2.0 
1.5 
2.0 
2.0 
2.5 
2.5 

8.0 
10.0 
9.5 
10.0 
12.0 
---

6.0 
7.0 
9.0 
9.0 
9.0 
---

7.0 
8.5 
9.0 
9.5 
10.5 
---

16.0 
12.5 
16.5 
15.0 
13.0 
15.0 

9.5 
10.0 
10.0 
10.5 
11.0 
12.0 

12.0 
11.5 
12.5 
12.0 
11.5 
13.0 

MONTH 4.0 .0 1.5 5.5 .0 1.5 12.0 1.5 4.0 16.5 8.5 11.5 

DAY MAX MIN MEAN MAX MIN MEAN MAx MIN MEAN MAX MIN MEAN 
JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

13.5 
15.0 
16.5 
18.0 
15.0 

12.0 
12.5 
13.5 
13.5 
13.5 

12.5 
14.0 
15.0 
15.5 
14.5 

19.0 
21.0 
22.0 
20.5 
17.5 

14.5 
13.0 
13.5 
14.5 
15.0 

15.5 
16.0 
16.5 
16.5 
16.0 

24.5 
23.5 
24.0 
20.0 
23.5 

18.0 
19.0 
17.5 
18.5 
17.0 

20.5 
20.5 
20.5 
19.0 
19.5 

21.5 
22.5 
21.0 
23.5 
23.0 

20.0 
20.0 
17.5 
17.5 
20.5 

20.5 
21.0 
20.0 
20.0 
21.5 

6 
7 
8 
9 
10 

16.0 
16.0 
15.5 
16.5 
16.0 

13.5 
15.0 
14.0 
14.5 
14.5 

14.5 
15.5 
14.5 
15.0 
15.0 

21.0 
21.0 
21.0 
22.5 
23.0 

13.5 
15.0 
14.5 
15.5 
15.5 

16.5 
17.0 
17.0 
17.5 
18.0 

25.0 
26.0 
25.0 
25.5 
25.0 

18.0 
18.5 
21.0 
20.5 
21.5 

20.5 
21.0 
22.5 
22.5 
23.0 

23.5 
22.5 
21.0 
23.0 
23.0 

20.5 
20.0 
20.0 
19.5 
20.0 

21.5 
21.0 
20.5 
21.0 
21.0 

11 
12 
13 
14 
15 

18.0 
16.5 
17.5 
18.5 
19.0 

14.5 
15.0 
15.0 
16.5 
15.5 

16.0 
15.5 
16.0 
17.0 
17.0 

22.5 
21.5 
20.5 
17.5 
23.5 

15.5 
15.5 
15.5 
16.0 
15.5 

18.0 
17.5 
17.5 
17.0 
18.5 

23.5 
26.5 
22.0 
25.5 
25.0 

20.5 
20.5 
21.0 
20.5 
20.5 

22.0 
22.5 
21.5 
22.0 
22.0 

23.0 
21.0 
19.0 
19.0 
19.0 

20.0 
19.5 
17.5 
17.5 
17.5 

21.0 
20.0 
18.5 
19.0 
18.0 

16 
17 
18 
19 
20 

20.0 
19.0 
16.5 
19.0 
20.0 

15.0 
14.0 
14.5 
14.0 
13.5 

16.5 
16.0 
15.5 
16.0 
16.5 

20.5 
22.5 
17.5 
74.0 
18.0 

16.5 
16.0 
16.5 
15.5 
17.0 

18.0 
18.5 
17.0 
18.5 
17.0 

25.0 
21.5 
26.0 
21.5 
20.0 

20.0 
20.5 
20.5 
19.5 
19.5 

22.0 
21.0 
22.5 
20.5 
20.0 

18.5 
19.0 
17.5 
16.0 
16.0 

17.0 
17.0 
16.5 
14.0 
12.5 

17.5 
17.5 
16.5 
15.5 
14.5 

21 
22 
23 
24 
25 

71.5 
24.5 
26.5 
26.0 

.21.0 

15.0 
15.5 
18.5 
16.5 
15.0 

18.0 
19.5 
22.0 
20.5 
17.0 

21.5 
20.5 
23.5 
24.0 
20.0 

16.0 
16.0 
16.0 
17.0 
18.0 

18.0 
18.0 
19.0 
19.5 
18.5 

26.0 
26.5 
26.0 
21.5 
23.0 

19.0 
20.0 
20.0 
20.0 
19.5 

21.5 
22.5 
22.0 
20.5 
20.5 

15.5 
15.5 
16.0 
15.0 
13.5 

14.0 
13.0 
15.0 
13.5 
12.5 

14.5 
14.5 
15.5 
14.5 
13.5 

26 
27 
28 
29 
30 
31 

20.5 
15.0 
18.0 
16.0 
19.0 
---

14.5 
13.5 
13.5 
13.5 
13.5 
---

17.0 
14.0 
15.0 
14.5 
15.5 
---

23.5 
74.5 
24.0 
24.0 
22.0 
23.0 

17.0 
16.5 
17.5 
17.5 
17.5 
18.0 

19.0 
19.5 
19.5 
20.0 
19.5 
20.0 

22.0 
23.5 
20.0 
20.0 
22.0 
23.5 

19.5 
19.5 
19.5 
19.0 
19.0 
20.5 

20.0 
21.0 
20.0 
19.5 
20.5 
21.5 

13.0 
13.0 
13.0 
12.5 
12.5 
---

12.5 
11.5 
12.0 
11.0 
12.0 
---

13.0 
12.5 
12.5 
11.5 
12.5 
-.._ 

MONTH 26.5 12.0 16.0 24.5 13.0 18.0 26.5 17.0 21.0 23.5 11.0 17.5 



 

  
   

179 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065500 STURGEON RIVER NEAR FOSTER CITY, MI 


LOCATION.--Lat 45°54'30", long 87045'15", in NW4 sec.36, T.41 N., R.28 W., Dickinson County, Hydrologic Unit 04030108, on left bank 

30 ft (9 m) downstream from bridge on County Highway 569, 1.8 mi (2.9 km) downstream from confluence of East and West Branches, 

and 4.0 mi (6.4 km) south of Foster City. 


DRAINAGE AREA.--237 mil (614 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1954 to September 1980 (discontinued). 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 966.6 ft (294.620 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Since December 1958, diversion above station 

for industrial use; figures of runoff adjusted thereafter. Since June 1975, occasional regulation during low flows by reservoirs in 

headwaters of East Branch (stations 04065393 and 04065397). Small diversions for sprinkler irrigation. 


AVERAGE DISCHARGE.--26 years, 188 ft3/s (5.324 m3/s), 10.77 in/yr (274 mm/yr), adjusted for industrial diversion. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,570 ft3/s (72.8 m3/s) May 8, 1960, gage height, 10.35 ft (3.155 m); minimum, 15 ft3/s 

(0.42 m3/s) July 24, 1964; minimum gage height, 1.96 ft (0.597 m) Aug. 21, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,020 ft3/s (28.9 m2/s) Apr. 11, gage height, 7.06 ft (2.151 m); minimum, 44 ft3/s 

(1.25 m3/s) June 25, Aug. 3, 4. 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN FEB��MAR APR��MAY JUN�JUL AUG SFP 

1 69 362 245 105 80 66 190 281 136 56 54 139 
2 73 388 225 100 78 64 223 271 149 53 49 173 
3 84 389 205 94 76 64 240 258 155 50 46 188 
4 91 374 185 90 74 62 249 243 146 48 45 193 
5 83 336 166 86 72 62 261 232 128 58 68 178 

6 80 329 153 88 70 62 299 217 137 60 69 165 
7 76 326 150 92 70 62 365 202 149 61 92 139 
8 75 311 145 90 68 62 475 188 160 58 103 118 
9 85 285 140 82 68 62 752 184 171 54 92 150 
10 97 246 135 84 68 62 959 179 179 57 84 193 

11 103 204 135 90 66 62 1010 176 182 55 80 212 
12 109 197 130 90 66 64 942 169 184 50 83 203 
13 104 184 125 90 64 64 806 164 177 51 77 216 
14 101 170 120 90 64 64 646 155 154 53 71 252 
15 99 162 120 96 62 64 511 148 134 56 63 273 

16 98 152 115 120 62 66 426 137 109 58 60 275 
17 95 155 110 140 62 68 372 132 92 61 57 250 
18 93 152 100 150 62 72 343 125 83 60 55 217 
19 91 157 115 160 62 76 339 124 83 67 56 287 
20 90 158 120 155 62 82 350 112 87 81 61 206 

21 103 167 115 145 62 86 359 106 71 102 61 320 
22 174 202 115 135 64 90 367 99 56 112 61 545 
23 369 234 130 125 64 92 370 95 50 102 57 616 
24 550 248 140 120 64 94 361 89 46 86 56 658 
25 664 247 145 115 64 96 344 76 51 74 80 670 

26 715 254 140 105 66 100 325 66 54 66 117 610 
27 660 297 130 100 66 110 307 63 52 62 177 511 
28 565 314 125 96 66 120 292 62 58 58 191 430 
29 474 289 120 92 66 130 282 61 59 60 182 371 
30 409 259 115 88 --- 150 285 67 59 61 169 314 
31 362 --- 110 84 170 -- 106 --- 59 145 ---

TOTAL 6841 7548 4324 3297 1938 2548 13050 4587 3351 1989 2661 8992 
MEAN 221 252 139 106 66.8 82.2 435 148 112 64.2 85.8 300 
MAX 715 389 245 160 80 170 1010 281 184 112 191 670 
MIN 69 152 100 82 62 62 190 61 46 48 45 118 

+ 5.5 5.6 5.9 5.9 5.9 5.7 5.2 5.3 5.6 5.4 5.7 5.0 
MEA14 226 258 145 112 72.7 87.9 440 153 118 69.6 91.5 305 
CFSM# .95 1.09 .61 .47 .31 .37 1.86 .65 .50 .29 .39 1.29 
1N* 1.10 1.21 .71 .55 .33 .43 2.07 .75 .55 .34 .45 1.43 

MEAN 295�MIN 69�CFSM# 1.27 IN# 17.21 

WTR YR 1980 TOTAL 61126�� MIN 45�

CAL YR 1979 TOTAL 107843�MAX 1890�MEANt 300 


MEAN 167� MEANt 173 CFSM# .73 IN# 9.92
MAX 1010�

+ Average monthly diversion, equivalent in cubic feet per second, for industrial use; furnished by Hanna Mining Co.

Adjusted for diverison. 




 

 

180 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065500 STURGEON RIVER NEAR FOSTER CITY, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: July 1956 to September 1980 (discontinued). 


INSTRUMENTATION.--Temperature recorder since July 26, 1956. 


REMARKS.--Temperature recorder clock stopped Oct. 4 to Nov. 7 (range in temperature 3.0 to 11.5°C), Nov. 7-9 (range in temperature 

2.0 to 3.0°C), Nov. 9 to Dec. 18 (range in temperature 0.0 to 2.5°C) and June 18. Complete ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 30.0°C July 1, 1963, July 19, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 27.5°C July 10; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C). MATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


�
DAY MAX�MIN MIN MAX��MIN MIN
MIN MAX��MAX��MAX��MIN MAX��


OCTOBER NOVEMBER�OECEMBFR JANUARY FEBRUARY MARCH 


1 15.0 13.0 .0 .0 .0 .0 .0 .0

2 13.0 12.0 .0 .0 .0 .0 .0 .0

3 12.5 11.5 .0 .0 .0 .0 .0 .0
4 --- ---
 .0 .0 .0 .0 .0 .0

5 
 .0 .0 .0 .0 .0 .0 


6 
 .0 .0 .0 .0 .0 .0

7 
 .0 .0 .0 .0 .0 .0 

8 .0 .0 .0 .0 .0 .0
9 
 .0 .0 .0 .0 .0 .0

10 
 .0 .0 .0 .0 .0 .0 


11 
 .0 .0 .0 .0 .0 .0

12 
 .0 .0 .0 .0 .0 .0

13 
 .0 .0 .0 .0 .0 .0
14 
 .0 .0 .0 .0 .0 .0

15 
 .0 .0 .0 .0 .0 .0 


16 
 .0 .0 .0 .0 .0 .0

17 
 .0 .0 .0 .0 .0 .0

18 
 .0 .0 .0 .0 .0 .0

19 
 .0 .0 .0 .0 .0 .0 .0 .0

20 
 .0 .0 .0 .0 .0 .0 .0 .0 


21 
 .0 .0 .0 .0 .0 .0 .0 .0

22 
 .0 .0 .0 .0 .0 .0 .0 .0

23 
 .0 .0 .0 .0 .0 .0 .0 .0

24 
 .0 .0 .0 .0 .0 .0 .0 .0

25 
 .0 .0 .0 .0 .0 .0 .0 .0 


26 
 .0 .0 .0 .0 .0 .0 .0 .0

27 
 .0 .0 .0 .0 .0 .0 .0 .0

28 
 .0 .0 .0 .0 .0 .0 .0. .0

29 .0 .0 .0 .0 .0 .0 .0 .0

30 
 .0 .0 .0 .0 .0 .0

31 
 .0 .0 .0 .0 1.0 .0 


MONTH 
 .0 .0 .0 .0 1.0 .0 




 

   

 

  

STREAMS TRIBUTARY TO LAKE MICHIGAN 
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0406550'0 STURGEON RIVER NEAR FOSTER CITY, MI--CONTINUED 


TEMPERATURE. WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 1.5 .5 13.5 10.0 18.0 14.5 22.0 19.0 24.5 20.5 19.0 18.5
2 
 2.0 .5 14.5 11.5 16.0 14.0 22.5 18.0 24.0 21.5 19.0 18.0

3 1.0 .5 15.0 12.0 18.0 14.5 24.0 19.0 24.5 20.5 19.0 17.0
4 2.0 .5 16.0 12.5 19.0 15.5 24.0 20.5 23.5 21.0 19.0 17.0

5 
 3.0 .5 15.5 13.5 18.0 15.5 23.0 20.5 23.0 19.5 18.5 17.0 


6 2.5 2.0 14.0 11.5 19.0 15.0 22.5 18.0 25.0 20.0 19.0 16.5 

7 2.0 2.0 11.5 10.0 19.5 16.5 25.0 19.5 25.0 22.0 20.0 17.0 

8 2.0 1.5 10.0 9.0 16.5 14.5 25.5 21.5 25.0 23.5 21.5 18.5 
9 1.5 1.0 10.0 8.5 17.0 14.5 26.5 22.5 24.0 21.5 21.0 19.0 

10 1.0 1.0 10.0 9.5 16.0 14.5 27.5 23.0 23.5 21.5 19.0 16.5 


11 1.5 1.0 11.0 9.5 18.5 14.5 27.0 24.0 22.5 20.5 18.0 16.0 

12 1.5 1.5 13.0 10.5 19.0 17.0 26.0 22.0 22.0 19.0 18.0 16.5 

13 1.5 1.0 13.0 11.5 20.5 18.5 25.0 22.0 22.0 20.0 16.5 16.0

14 1.5 1.0 11.5 10.5 21.0 19.0 24.5 22.5 22.0 19.0 16.5 15.5 

15 
 2.5 1.0 14.0 9.5 ?0.0 17.0 26.5 23.0 21.5 18.5 15.5 14.5 


16 3.0 1.5 15.0 11.0 20.5 16.5 26.5 24.0 20.5 17.0 15.0 15.0

17 
 5.0 3.0 15.0 13.5 21.0 17.0 25.5 22.5 19.5 18.0 15.0 13.5 

18 6.5 4.5 17.5 14.0 --- --- 25.5 22.0 22.0 18.0 14.5 13.5

19 6.5 5.5 18.5 14.5 19.0 15.0 25.0 20.0 21.5 19.5 14.0 12.5

20 
 8.0 5.5 19.0 16.0 20.0 15.5 24.5 21.5 21.0 20.0 14.0 13.0 


21 9.0 7.0 20.0 16.0 20.0 17.5 23.0 20.0 23.5 20.5 14.0 13.0

22 10.0 
 7.5 22.0 17.5 2?.5 17.5 22.5 20.5 23.0 19.5 13.5 13.0

23 10.0 7.0 22.5 18.5 24.5 20.0 23.0 19.0 23.0 19.5 13.0 12.0

24 7.0 5.0 23.0 19.0 25.5 21.0 23.5 20.0 22.5 20.0 12.5 11.5

25 6.0 4.5 22.0 19.0 27.0 22.5 23.5 22.0 21.0 19.0 11.5 11.0 


26 7.5 6.0 21.5 17.5 26.5 23.5 22.5 19.5 21.0 20.0 11.0 10.0 

27 10.0 7.0 20.0 17.5 25.0 19.0 23.5 18.5 20.0 18.5 11.0 10.0 

28 10.0 8.5 21.0 16.0 20.5 17.5 23.0 20.0 19.0 17.5 10.5 9.5

29 9.5 9.0 21.0 17.5 20.0 18.5 24.0 20.5 18.5 17.5 12.0 10.5
30 
 17.0 9.0 20.0 18.5 20.5 17.0 23.5 20.5 19.5 18.5 12.0 12.0

31 --- --- 19.5 17.0 --- --- 23.5 20.0 19.5 18.0 ___ ---


MONTH 
 12.0 .5 23.0 8.5 27.5 18.0 25.0 17.0 21.5 9.5 




 

 

    

 

   
   

182 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065600 PINE CREEK NEAR IRON MOUNTAIN, MI 


LOCATION.--Lat 45°55'51", long 87°58'18", in SE' SE' sec.19, T.41 N., R.29 W., Dickinson County, Hydrologic Unit 04030108, on left bank 

20 ft (6 m) upstream from culvert on County Road 866, 1.2 mi (1.9 km) downstream from Steel Creek, and 9.0 mi (14.5 km) northeast of 

Iron Mountain. 


DRAINAGE AREA.--16.8 mi. (43.5 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water year 1971. October 1971 to current year. 


GAGE.--Water-stage recorder. V-notch sharp-crested weir since Sept. 7, 1979. Datum of gage is 1,034 ft (315.16 m) National Geodetic 

Vertical Datum of 1929, from topographic leveling (nearest 0.5 ft). Mar. 22 to Nov. 23, 1971, nonrecording gage 20 ft (6 m) down­
stream at same datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Flow includes an average of 5.6 ft3/s 

(0.16 m3/s) diverted from West Branch Sturgeon River basin. Regulation and storage by reservoirs in the headwaters. 


AVERAGE DISCHARGE.--5 years (water years 1972-76), 14.5 ft3/s (0.411 m3/s), 11.72 in/yr (298 mm/yr), adjusted for storage and diversion. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 272 ft3/s (7.70 m3/s) May 16, 1976, gage height, 6.42 ft (1.957 m); maximum gage height, 

8.8 ft (2.68 m) Mar. 27, 1979, from floodmark in gage house, backwater from ice; minimum discharge, 0.70 ft3/s (0.020 m3/s) Aug. 11, 

12, 1975; minimum gage height, 1.46 ft (0.445 m) Aug. 11, 12, 1975, and July 27, 28, Aug. 15, 1977, result of unusual regulation up­
stream. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 119 ft3/s (3.37 m3/s) Sept. 21, 22, gage height, 5.30 ft (1.615 m); maximum gage height, 

5.63 ft (1.716 m) Jan. 23, backwater from ice; minimum daily discharge, 3.5 ft3/s (0.099 m3/s) July 3. 


DISCHARGE, IN CUPIC FEET PER SECONn, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAS VALUES 

DAY OCT NOV DEC JAN FFH MAW APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

5.4 
6.4 
6.0 
5.8 
5.6 

54 
45 
37 
28 
25 

21 
21 
19 
16 
16 

14 
12 
11 
11 
10 

12 
11 
11 
11 
11 

6.4 
5.3 
5.2 
5.2 
5.2 

17 
19 
20 
21 
23 

17 
16 
15 
15 
16 

10 
11 
9.3 
7.8 
8.6 

4.5 
4.0 
3.5 
3.7 
7.7 

4.8 
4.1 
3.7 
4.0 
7.5 

31 
21 
24 
33 
26 

6 
7 
8 
9 

10 

5.5 
5.4 
5.6 
6.0 
6.1 

29 
25 
23 
2? 
22 

16 
16 
16 
16 
17 

10 
9.8 
9.8 
9.8 
9.8 

10 
9.8 
8.9 
8.3 
8.0 

5.2 
5.2 
5.4 
5.5 
5.6 

34 
48 
62 
73 
65 

17 
18 
16 
14 
14 

12 
11 
9.5 

10 
8.1 

5.7 
4.6 
4.1 
4.1 
4.3 

5.3 
8.5 
8.0 
6.5 
5.9 

24 
23 
17 
56 
53 

11 
12 
13 
14 
15 

6.4 
6.8 
6.7 
6.0 
5.5 

22 
23 
23 
22 
21 

16 
16 
16 
16 
16 

19 
14 
17 
16 
17 

7.2 
6.8 
6.4 
6.4 
6.4 

5.7 
5.8 
5.9 
6.0 
6.4 

53 
44 
37 
32 
30 

17 
19 
20 
19 
19 

7.1 
5.9 
5.9 
6.8 
6.8 

4.8 
5.3 
6.6 
8.3 
9.8 

7.8 
7.4 
5.8 
5.8 
5.2 

37 
31 
41 
49 
42 

16 
17 
IR 
19 
20 

5.4 
5.4 
5.4 
6.2 
7.2 

21 
22 
23 
23 
23 

15 
IS 
14 
14 
14 

18 
22 
30 
34 
35 

6.4 
6.4 
6.4 
6.4 
6.4 

6.8 
7.4 
8.4 
9.2 
9.6 

28 
26 
26 
30 
33 

19 
20 
20 
20 
21 

6.4 
6.1 
5.8 
6.5 
6.8 

9.8 
11 
11 
14 
19 

5.0 
5.0 
5.2 
5.1 
6.7 

34 
31 
32 
34 
35 

21 
22 
23 
24 
2,, 

12 
33 
65 
65 
53 

24 
29 
32 
29 
26 

14 
15 
16 
17 
16 

34 
33 
11 
27 
?4 

6.4 
6.4 
6.4 
6.2 
6.0 

9.5 
9.4 
9.2 
9.2 
9.2 

33 
32 
26 
23 
21 

22 
20 
20 
16 
11 

6.0 
4.8 
3.8 
3.7 
3.7 

18 
15 
12 
4.9 
6.3 

6.2 
5.1 
4.5 
6.8 

13 

94 
113 
89 
74 
70 

26 
27 
28 
29 
30 
31 

46 
41 
37 
28 
26 
28 

32 
42 
38 
31 
25 

16 
16 
16 
16 
16 
16 

?1 
18 
16 
15 
13 
12 

5.8 
5.7 
5.6 
5.5 
---

9.4 
9.8 

10 
11 
13 
15 

21 
19 
17 
16 
17 

---

8.0 
6.8 
6.8 
6.5 
8.4 

14 

3.9 
4.3 
7.3 
5.9 
4.8 
---

5.9 
4.8 
4.5 
4.8 
4.7 
4.6 

18 
18 
13 
10 
9.1 
8.6 

66 
55 
43 
41 
37 

---

TOTAL 
"'FAN 
MAX 
MIN 

552.8 
17.5 

65 
5.4 

841 
28.0 

54 
21 

500 
16.1 

21 
14 

577.2 
18.6 

35 
9.8 

220.2 
7.59 

12 
5.5 

239.1 
7.71 

15 
5.2 

946 
31.5 

73 
16 

491.5 
15.9 

22 
6.5 

209.6 
6.99 

12 
3.7 

231.3 
7.46 

19 
3.5 

229.6 
7.41 

18 
3.7 

1356 
45.2 

113 
17 

CAL VP 1979 
vam YP 1980 

TOTAL 
TOTAL 

8615.0 
6394.3 

MEAN 23.6 
MEAN 17.5 

MAX 145 
MAX 113 

MIN 5.4 
MIN 3.5 



 
183 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065600 PINE CREEK NEAR IRON MOUNTAIN--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water year 1972 to current year. 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: November 1971 to current year. 


INSTRUMENTATION.--Temperature recorder since Nov. 10, 1971. 


REMARKS.--Temperature recorder clock stopped Oct. 14-31 (range in temperature 6.0 to 9.5°C), July 25 to Aug. 28 (range in temperature 

15.0 to 22.0°C). Complete ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 28.0°C July 19, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 24.0°C July 15, 16; minimum, 0.0°C on many days during winter period. 


wATEP DUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPF- OXYGEN, 

CIFIC DIS-


STRPAm- CON- SOLVED 

FLOW, DUCT- TEMPER- OXYGEN, (PER­
INSTAN- ANCE PH ATURE, DIS- CENT 


TIME TANFOUS (MICRO- FIELD WATER SOLVED SATUR-

DATE (CES) MHOS) (UNITS) (DEG C) (MG/L) ATION) 


OCT 

1000 27 560 7.7 6.0 11.5 96 


NOV 

2h... 1400 12 520 7.5 1.0 12.6 92 

JAN 

02... 1330 13 433 8.0 .0 13.6 96 

23... 1215 Al 655 7.6 .0 13.3 94 


FEb 

26... 1115 5.8 581 7.3 .0 12.2 86 

AAP 

20... 1500 9.0 480 7.6 .0 12.2 86 

MAY 

00... 1030 10 480 8.3 11.0 10.0 94 

27... 103u 6.3 615 7.8 16.0 8.7 91 


JUN 

20... 1430 7.1 512 8.0 14.5 9.8 98 


JUL 

13... 1400 1+ 661 8.2 19.0 8.4 93 

AUG 

2k,... 1630 11 438 7.9 15.5 8.9 92 


SEP 

23... 1015 .i8 423 7.6 10.5 9.3 86 




 

            

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
 
 

  

  

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
  
  
 

 

184 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04065600 PINE CREEK NEAR IRON MOUNTAIN• MI--CONTINUED 

TEMPERATURE, WATER (DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 13.5 13.5 6.0 6.0 .5 .5 .0 .0 .0 .0 .0 .0 2 13.5 13.5 6.0 5.5 .5 .5 .0 .0 .0 .0 .0 .0 3 13.5 12.5 5.5 5.5 .5 .5 .0 .0 .0 .0 .0 .0 4 12.5 11.5 5.0 5.0 .5 .5 .0 .0 .0 .0 .0 .0 5 11.5 10.5 5.0 4.5 .5 .5 .0 .0 .0 .0 .0 .0 
6 10.5 10.0 4.5 4.5 .5 .5 .0 .0 .0 .0 .0 .0 7 10.0 9.0 4.5 4.0 .5 .0 .0 .0 .0 .0 .0 .0 8 9.0 8.5 4.0 4.0 .0 .0 .0 .0 .0 .0 .0 .0 9 8.5 8.0 4.0 4.0 .0 .0 .0 .0 .0 .0 .0 .0 10 8.0 7.5 4.0 3.5 .0 .0 .0 .0 .0 .0 .0 .0 

11 7.5 7.0 3.5 3.5 .0 .0 .0 .0 .0 .0 .0 .0 12 7.0 7.0 3.5 3.5 .0 .0 .0 .0 .0 .0 .0 .0 13 7.0 6.5 3.5 3.0 .0 .0 .0 .0 .0 .0 .0 .0 14 --- --- 3.0 3.0 .0 .0 .0 .0 .0 .0 .0 .0 
1 F 3.0 3.0 .0 .0 .0 .0 .0 .0 .0 .0 
16 3.0 2.5 .0 .0 .0 .0 .0 .0 .0 .0 17 2.5 2.5 .0 .0 .0 .0 .0 .0 .0 .0 18 2.5 2.5 .0 .0 .0 .0 .0 .0 .0 .0 19 2.5 2.0 .0 .0 .0 .0 .0 .0 .0 .0 20 2.0 2.0 .0 .0 .0 .0 .0 .0 .0 .0 
21 2.0 2.0 .0 .0 .0 .0 .0 .0 .0 .0 22 2.0 1.5 .0 .0 .0 .0 .0 .0 .0 .0 23 1.5 1.5 .0 .0 .0 .0 .0 .0 .0 .0 24 1.5 1.5 .0 .0 .0 .0 .0 .0 .0 .0 25 1.5 1.0 .0 .0 .0 .0 .0 .0 .0 .0 
26 1.0 1.0 .0 .0 .0 .0 .0 .0 .0 .0 27 1.0 1.0 .0 .0 .0 .0 .0 .0 .0 .0 28 1.0 1.0 .0 .0 .0 .0 .0 .0 .0 .0 29 1.0 1.0 .0 .0 .0 .0 .0 .0 .0 .0 30 1.0 .5 .0 .0 .0 .0 .0 .0 31 --- --- .0 .0 .0 .0 .0 .0 
MONTH 6.0 .5 .5 .0 .0 .0 .0 .0 .0 .0 

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 .0 .0 11.0 8.0 17.0 14.0 19.0 18.0 17.0 17.0 
2 .0 .0 11.5 9.0 16.0 14.0 19.0 16.0 17.0 16.5 
3 .0 .0 13.0 9.5 18.0 14.0 20.0 16.0 17.0 16.0 
4 .0 .0 14.5 10.5 18.0 15.0 20.0 19.0 18.0 17.0 
5 1.0 .0 14.5 12.0 18.0 15.0 20.0 18.5 18.0 17.0 

6 1.0 .5 13.0 10.5 18.0 15.0 19.5 15.5 18.5 16.5 
7 .5 .5 10.5 6.5 18.0 15.0 22.0 18.5 19.0 17.0 
8 .5 .5 9.0 8.0 15.0 12.5 22.0 20.0 20.0 18.5 
9 .5 .5 9.5 7.5 15.0 13.5 22.0 20.0 20.0 18.0 
10 1.0 .5 9.5 8.0 15.0 12.0 23.0 20.0 18.0 16.0 

11 1.5 1.0 10.5 9.0 17.0 11.5 23.0 21.0 18.0 16.0 
12 1.5 1.5 12.0 8.5 18.0 15.0 22.5 19.5 18.0 17.5 
13 1.5 1.0 11.5 10.0 19.0 17.0 22.0 19.5 17.5 17.5 
14 1.0 1.0 11.0 10.0 19.0 17.5 22.0 21.0 17.5 16.5 
15 2.5 1.0 13.0 9.0 17.5 15.0 24.0 22.0 16.5 16.0 

16 3.5 1.0 14.0 10.5 17.0 13.0 24.0 23.0 16.0 16.0 
17 5.5 3.0 14.0 12.0 18.0 15.0 23.5 21.5 16.0 14.0 
18 6.5 4.0 16.0 13.5 18.0 16.5 23.5 21.0 14.5 14.5 
19 6.5 5.5 17.5 15.0 17.0 14.0 23.5 20.0 14.5 14.0 
20 7.0 5.0 18.5 14.5 18.0 14.0 23.5 21.5 14.0 14.0 

21 9.0 6.5 19.0 15.5 18.0 16.0 22.0 21.0 14.0 13.5 
22 9.5 7.0 20.5 16.5 19.5 16.0 22.0 21.0 12.5 12.5 
23 9.5 6.0 21.0 18.0 21.0 18.5 21.0 19.0 12.5 10.5 
24 6.0 4.0 21.5 18.5 21.5 19.0 21.0 18.0 11.0 10.5 
25 6.0 4.0 22.0 18.5 22.5 20.0 --- --- 11.5 11.5 

26 7.0 6.0 20.5 15.0 27.5 21.0 11.5 10.0 
27 9.0 6.5 18.5 15.0 22.0 17.0 10.0 9.5 
28 9.0 7.5 20.0 17.0 19.0 16.5 --- 10.0 9.5 
29 8.0 8.0 20.0 17.0 19.0 17.5 18.0 16.0 11.5 10.0 
30 10.0 8.0 19.5 19.0 19.5 16.0 18.5 18.0 11.5 11.5 
31 --- --- 19.0 17.0 --- --- 18.5 16.5 --- 

MONTH 10.0 .0 22.0 7.5 27.5 11.5 20.0 9.5 



 

     
     

185 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04066000 MENOMINEE RIVER NEAR PEMBINE, WI 


LOCATION.--Lat 45°35'56", long 87°46'32", in SW4, sec.16, T.37 N., R.28 W., Michigan Meridian, Menominee County, MI Hydrologic Unit 

04030108, on left bank 0.6 mi (1.0 km) upstream from Pemene Creek, 4.0 mi (6.4 km) west of Nathan, MI, 10.9 mi (17.5 km) southeast 

of Pembine, and at mile 65.8 (105.9 km). 


DRAINAGE AREA.--3,110 mi. (8,050 km2), revised. 


PERIOD OF RECORD.--October 1949 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1277: 1952. 


GAGE.--Water-stage recorder. Altitude of gage is 770 ft (235 m), from river-profile map. Prior to Oct. 28, 1972, at site 0.5 mi (0.8 km) 

downstream at datum 15 ft (4.6 m) lower. 


REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by powerplants and by Michigamme Reservoir, 

capacity, 119,950 acre-ft (148 hm.), and Peavy Pond, capacity, 33,860 acre-ft (41.7 hm3), on the Michigamme River, and by many 

smaller reservoirs above station. 


AVERAGE DISCHARGE.--31 years, 2,975 ft3/s (84.25 m./s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 26,900 ft./s (762 m./s) May 8, 1960, gage height, 13.90 ft (4.237 m); minimum, 694 ft3/s 

(19.7 m3/s) Sept. 3, 1969, gage height, 1.66 ft (0.506 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 9,670 ft3/s (274 m./s) Sept. 23, gage height, 12.26 ft (3.737 m); minimum daily, 1,050 ft3/s 

(29.7 m./s) July 6, 7. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 1600 5480 2600 2200 2400 1700 2000 3470 2290 1870 2510 3170 
2 2120 6410 2300 2300 2200 1600 2290 3340 2660 1980 2420 3800 
3 1890 6240 2600 2300 2200 1600 2820 3240 4770 1940 1950 3630 
4 1930 6000 2820 2300 2200 1700 3460 3180 4620 1830 1960 3600 
5 1820 5410 2690 2200 2300 1800 3430 3150 3990 1440 2520 3880 

6 1690 5290 3060 1900 2200 1800 3240 3200 3340 1050 2600 3550 
7 1450 4720 3050 1800 2100 1900 3560 3320 3650 1050 2200 3130 
8 1420 4730 2800 1900 2000 1700 4450 3010 2710 1660 2100 2880 
9 1830 4290 3000 2100 1900 1600 6680 2740 2730 1650 2300 3920 
10 2120 4760 2900 2400 1800 1600 8020 2870 3690 1640 2000 4160 

11 1850 4050 2600 2200 1800 1700 7760 3000 3680 1440 1800 4260 
12 2170 3740 2500 2100 1900 1700 5910 2830 3550 1440 1600 3520 
13 1780 3500 3000 2100 2200 1700 5820 2890 3350 1290 1800 3770 
14 1530 3230 3000 2300 2200 1800 4990 2700 3530 1390 1800 4810 
15 2390 3160 2900 2300 2000 1900 4430 2470 2730 2240 2000 4950 

16 2110 3330 2700 2700 1800 1800 3820 2440 2450 2350 1900 4790 
17 2100 3020 2400 1100 1600 1600 3520 2240 2160 2380 2000 3890 
18 2060 3170 2700 3100 1800 1700 3380 1790 2230 2720 1800 3810 
10 2040 3360 3000 2900 2000 2000 3530 2310 2330 2590 1900 3480 
20 1950 2680 2780 2800 2100 2400 3880 2270 2740 2780 1800 2860 

21 1540 2660 2880 2800 2100 2300 3900 2180 2500 3230 1750 3970 
22 1980 3350 2830 2900 2000 1900 4900 2260 2330 4010 1740 8040 
23 5370 3370 2530 2600 1900 1800 4920 2270 2230 3580 1720 9530 
24 7690 3470 2600 2600 1800 1700 4060 1520 2040 3450 1450 9130 
25 7900 3470 2600 2500 1800 1700 3950 1330 2060 3410 2060 8640 

26 7750 3440 2600 2500 1900 1730 3680 1770 1890 2780 2600 6430 
27 6230 3670 2400 2300 2000 1740 3590 1470 1960 2570 2970 5920 
28 6170 3620 2400 2300 1900 1470 3290 1520 1670 2430 4710 5680 
29 5750 3400 2400 2300 1800 1790 3480 1420 1890 2590 4260 5000 
30 5450 3000 2400 2300 --- 1710 3480 1700 1890 2660 4360 5260 
31 4710 --- 2400 2500 2010 --- 2020 --- 2570 4110 ---

TOTAL 98390 120020 83440 74600 57900 55150 126240 75920 83660 70010 72690 143460 
MEAN 3174 4001 2692 7406 1997 1779 4208 2449 2789 2258 2345 4782 
MAX 7900 6410 3060 3100 2400 2400 8020 3470 4770 4010 4710 9530 
MIN 1420 2660 2300 1800 1600 1470 2000 1330 1670 1050 1450 2860 

CAL YB 1979 TOTAL 1392750 MEAN 3816 MAX 17100 MIN 1400 
wTi4. YP 1980 TOTAL 1061480 MEAN 2900 MAX 9530 MIN 1050 



 

 

   

 

186 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067000 MENOMINEE RIVER BELOW KOSS, MI 


LOCATION.--Lat 45°21'16", long 87038'55", in sec.9, T.34 N., R.27 W., Michigan Meridian, Menominee County, Hydrologic Unit 04030108, on 

left bank at powerplant of Wisconsin Public Service Corp., 0.5 mi (0.8 km) upstream from Little Cedar River, 3.6 mi (5.8 km) southeast 

of Koss, and at mile 24.7 (39.7 km). 


DRAINAGE AREA.--3,730 mi. (9,660 km2), revised. 


PERIOD OF RECORD.--July 1907 to March 1909 (published as "at Koss"), July 1913 to September 1980 (discontinued). 


GAGE.--Headwater and tailwater gages and generation data entered hourly in daily log sheet by company employees. Prior to June 1913, chain 

gage on railroad bridge 4 mi (6.4 km) upstream. 


REMARKS.--Daily discharges computed on basis of average daily load and load discharge rating of combined hydroelectric units. Flow 

regulated by powerplants, and by Michigamme Reservoir, capacity, 119,950 acre-ft (148 hm3), and Peavy Pond, capacity, 33,860 acre-ft 

(41.7 hm.) on Michigamme River, and by many smaller reservoirs above station. 


COOPERATION.--Records of daily discharge furnished by Wisconsin Public Service Corp. since 1913. 


AVERAGE DISCHARGE.--68 years (water years 1908, 1914-80), 3,153 ft3/s (89.29 m./s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 33,000 ft3/s (935 m./s) May 10, 1960; minimum daily, 162 ft./s (4.59 m./s) 

Sept. 15, 1931. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 10,700 ft./s (303 m./s) Apr. 12; minimum daily, 1,020 ft3/s (28.9 m./s) July 8. 


DISCHARGE. IN CUBIC I- EFT PER SECONO, WATE9 YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MOAN VALUES 

DAY OCT NOV DEC JAN FEH MAR APR MAY JUN�JUL AUG SEP 

1 1800 5310 3830 7740 2820 2060 2670 4150 3200 2210 2330 4460 
2 2080 6620 2290 7440 2670 1800 3180 4150 3050 1910 2370 3070 
3 2290 7220 1970 7840 2500 1720 3790 3930 4130 2140 2120 3930 
4 2010 6760 2930 7440 2400 1760 3310 3770 5120 1890 2250 3830 
5 2100 6810 3370 2540 2560 1930 3980 3330 4910 1840 2610 3860 

6 1950 6150 3750 7420 ?590 2140 4260 3410 4270 1530 2990 3820 
7 1760 5990 2870 1480 2400 1950 4140 3070 4340 1340 2350 3400 
4 1930 5500 2730 1520 2420 2230 469(1 3160 4330 1020 2420 2930 
9 1840 4900 26P0 1970 2250 1800 7460 3180 3780 1630 2560 3420 

10 1890 5270 3260 2330 1720 1720 9690 2740 3050 1800 2160 4870 

11 2120 5110 3420 2670 1950 1720 10300 3280 4300 1250 2010 4680 
12 2060 4400 3440 7420 1990 1950 10700 3240 4260 1570 1870 4660 
13 2200 4040 2480 231U 2120 1840 7450 3190 3960 1530 2040 3530 
14 1700 3180 2860 7520 2440 1950 6720 3260 3490 1550 2120 4260 
15 1950 3490 3140 2800 2500 2100 5780 2820 3510 1890 2250 5520 

16 2820 3240 3070 3050 2310 2010 5250 2760 3010 2270 2120 5390 
17 2080 3670 2940 3220 1930 2010 4410 2350 2630 2440 2230 5330 
18 2120 3120 2520 4010 1870 1550 3840 2650 2560 2440 2060 3680 
19 2230 3330 3240 3750 2040 2290 3710 2100 2760 2650 2080 3910 
20 1890 3430 3540 3570 2520 2780 3820 2740 3120 2820 1910 3420 

21 1890 2930 2850 3200 2480 2840 4890 2460 3250 3050 1870 3310 
22 2230 3430 3010 3140 2540 2780 5050 246U 2620 3720 1910 5700 
23 4340 4040 2990 3050 2500 2060 6160 2370 2650 4650 1890 8250 
24 6690 3720 2670 7630 2310 1930 5380 2270 2440 3300 1590 9460 
25 8450 4030 2650 295U 2290 1870 4910 1460 2270 3240 1840 9330 

26 8940 4520 2840 7690 2100 1890 4710 1340 2160 3530 2590 8800 
27 8750 4730 2610 2840 2330 2.100 3890 2230 2230 2710 3090 6830 
28 7080 5120 3100 7540 2440 2120 3820 1890 1930 2120 4180 6300 
29 6860 4390 2740 7630 2330 1930 3790 1700 2140 2610 5250 6410 
30 6510 3220 2990 2560 --- 1970 4200 1890 2370 2370 5210 5040 
31 4950 --- 2970 2610 2330 --- 2100 --- 2880 4670 ---

TOTAL 107510 138070 92180 83900 67320 63130 155950 85450 97840 71900 78940 151400 
MEAN 3468 4602 2974 2706 2321 2036 5198 2756 3261 2319 2546 5047 
MAX 8940 7220 3860 4010 2820 2840 10700 4150 5120 4650 5250 9460 
MIN 1700 2930 19/0 1480 1720 1550 2670 1340 1930 1020 1590 2930 

CAL YR 1979 TOTAL�1664/70�MEAN 4561 MAX 23800�MIN 1570 
WT8 YR 1980 TOTAL�1193590�mFAN 3261�MAX 10700�MIN 1020 



 

  

 

187 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067500 MENOMINEE RIVER NEAR MCALLISTER, WI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°19'33", long 87°39'48", in SW1/4 SE' sec.17, T.33 N., R.23 E., Marinette County, Hydrologic Unit 04030108, on right 

bank 85 ft (26 m) downstream from bridge on County Highway JJ, 2.9 mi (4.7 km) downstream from Grand Rapids Dam, 2.6 mi (4.2 km) 

east of McAllister, 1.9 mi (3.1 km) downstream from Little Cedar River, and at mile 22.6 (36.4 km). 


DRAINAGE AREA.--3,930 mi. (10,200 km.), revised. 


PERIOD OF RECORD.--March 1945 to September 1961, October 1961 to September 1979, miscellaneous measurements and peaks only, October 1979 

to September 1980. 


GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 622.20 ft (189.647 m) National Geodetic Vertical Datum of 1929 

(Michigan Department of Transportation reference mark). Prior to May 15, 1945, nonrecording gage 1,400 ft (427 m) downstream at 

same datum; May 16, 1945, to September 1961, water-stage recorder 1,000 ft (305 m) downstream at same datum; October 1961 to 

September 1979, crest-stage gage 1,100 ft (335 m) downstream at same datum. 


PIMARKS.--Records good except those for winter period and period of no gage-height record, Oct. 1 to Nov. 15, which are fair. Flow 

regulated by powerplants, by Michigamme Reservoir, capacity, 119,950 acre-ft (148 hmi9, and Peavy Pond, capacity, 33,860 acre-ft 

(41.7 hm3) on the Michigamme River, and by many smaller reservoirs above station. 


AVERAGE DISCHARGE.--17 years (water years 1946-61, 1980), 3,402 ft3/s (96.34 m./s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 32,500 ft3/s (920 m3/s) May 9, 1960, gage height, 20.0 ft (6.096 m), from graph based 

on gage readings; minimum observed, 538 ft./s (15.2 m./s) Oct. 6, 1946, gage height, 7.29 ft (2.222 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 12,500 ft3/s (354 m3/s) Apr. 11, gage height, 14.65 ft (4.465 m); minimum daily 1,350 ft3/s 

(38.2 m./s) July 8. 


DISCHARGE+�IN CU2 IC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN�JUL AUG SEP 

1 2000 6000 4330 1000 3200 ?300 3010 4580 3050 2560 2930 4900 
2 2100 7600 2800 7800 3000 2000 3520 4540 3420 2400 2890 3670 
3 2600 8200 2400 1080 2800 1900 4300 4440 4230 2340 2670 4310 
4 2300 7600 3400 2800 2700 2000 3930 4330 5030 2360 2440 4280 
5 2500 7800 3600 2800 2900 2100 4390 4050 5110 2090 3090 4260 

6 2200 7000 4040 2700 2900 2400 4740 4080 4490 2040 3550 4240 
7 2000 6800 3600 1800 2700 2200 4720 3900 4590 1630 3080 4150 
8 220n 62110 3400 1800 2700 2500 5290 3940 4670 1350 2940 3290 
9 2100 5600 3100 2200 2600 2000 8410 3960 4380 1590 3030 3800 

10 2200 6000 3590 2600 2000 1900 11600 3510 3440 2110 2820 5180 

11 2400 5800 4220 3000 2200 1900 12300 3680 4400 1790 2570 4990 
12 2400 5400 3810 2800 2200 2200 11400 3840 4310 1600 2200 4950 
13 2500 4800 3000 2700 2400 2100 8440 3720 4190 1950 2440 4250 
14 2000 3700 3600 2800 2700 2200 7480 3810 3960 1500 2290 4520 
15 2200 3900 3800 1100 2800 2300 6520 3520 3820 1970 2710 5990 

lb 3100 3740 3600 1400 2600 2300 5690 3260 3600 2630 2400 5820 
17 2400 3900 3500 3600 2200 2300 5110 2890 3130 2600 2540 5730 
16 2400 3660 2900 4500 2100 1900 4670 3200 2880 2830 2350 4420 
19 2600 3620 2600 4200 2300 2300 4550 2340 3250 2990 2420 4390 
20 2200 3780 4000 4000 2800 3100 4500 3120 3540 3040 2280 4180 

21 2200 3390 3400 3600 2800 3100 5320 2850 3900 3430 2150 4100 
22 2400 3720 3360 1500 2800 3100 5380 2870 3090 4230 2010 5990 
23 5000 4280 3400 1400 2800 ?300 6260 2800 3150 4700 2260 9270 
24 1800 4200 3100 1000 2600 2200 5770 2570 2830 3810 1980 10800 
25 9600 4350 3290 3300 2400 2100 5430 2310 2850 3710 1610 10500 

26 10000 4640 3100 3000 2400 2100 4910 1360 2520 3910 2660 9670 
27 98_00 4771 3200 3200 2600 2400 4360 2250 2600 3580 3510 7690 
2H 8000 5190 2900 2900 2600 240(1 4450 2350 2290 2440 4680 6770 
29 7800 4860 2900 2900 2600 2200 4410 1970 2400 2940 5850 6590 
30 7400 4000 2900 2900 --- 2200 4560 2000 2660 2890 5500 5550 
31 6800 --- 3000 2900 2.480 --- 2250 --- 3110 5030 ---

TOTAL 123200 154500 103840 94280 75400 70480 175420 100290 107780 82120 90680 168250 
MEAN 3974 5150 3350 3041 2600 2274 5847 3235 3593 2649 2925 5608 
MAX 10000 8200 4330 4500 3200 3100 12300 4580 5110 4700 5650 10800 
MIN 2000 3390 2400 1800 2000 1900 3010 1360 2290 1350 1610 3290 

wT4 YR 1980 TOTAL 1346240�MEAN 3678� MAX 12300�MIN 1350 
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�

STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067500 MENCMINEE RIVER NEAR MCALLISTER, WI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--December 1977 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: June 1979 to current year. 

WATER TEMPERATURES: June 1979 to current year. 


EXTREMES FOR PERIOD OF DAILY RECORD--

SPECIFIC CONDUCTANCE: Maximum daily, 250 micromhos Mar. 12, 1980; minimum daily, 105 micromhos June 4, 1980. 

WATER TEMPERATURES: Maximum daily, 26.0°C July 11, 1980; minimum daily, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 250 micromhos Mar. 12; minimum daily, 105 micromhos June 4. 

WATER TEMPERATURES: Maximum daily, 26.0°C July 11; minimum daily, 0.0°C on many days during winter period. 


WATER OUALITY DATA, wATER YEA" OCTORFP 1919 TO SFPTEm8ER 1980 


SPE- OXYGEN, COLI- STREP­
CIFIC DIS- FORM, TOCOCCI 

STREAM­ CON­ SOLVED FECAL, FECAL, HARD­
FLOA, 
INSTAN-

DUCT­
ANCE PH 

TEMPER- OXYGEN. 
ATURE. DIS-

(PER- 0.7 KF AGAR 
CENT UM-MF (COLS. 

NESS 
(MG/L 

TIME TANEOUS (MICRO- FIELO WATER SOLVED SATUR- (COLS./ PER AS 
GATE (CFS) mHOS) (UNITS) (DFG C1 (MG/L) ATION) 100 ML) 100 ML) CAC03) 

OCT 
24• • • 1,?4) 5440 260 7.0 8.0 10.4 92 51 72 110 

NOV 
20... 1400 3840 160 8.3 3.5 10.5 83 21 K5 94 
PFC 
6... 1300 4400 170 8.1 .5 13.8 99 K4 K7 100 

Jar': 
0Q- 1330 2,00 220 7.8 .0 13.6 98 K10 K1 110 

FF.P 
131s 3U00 250 7.2 .n 12.2 88 25 K5 110 

11... 1330 1800 190 7.4 .0 13.3 96 K11 K5 110 
APO 

1 ', • • 
� 1330 5.140 2J0 8.2 4.0 14.0 112 92 

7... 1300 2920 -- -- __ 
14... 1330 5540 21u 7.8 12.0 9.4 91 K7 K4 93 
14... 1400 2/70 

JU", 
24... 1330 2870 180 8.0 23.0 7.3 88 K14 40 92 
JUL 
24... 0915 3460 220 7.4 23.5 7.6 93 K9 28 96 
AU6 

1410 2500 260 R.1 23.0 7.9 95 K19 K14 110 
SFP 

24 • • • 
� 1300 10400 250 7.4 13.0 10.0 99 350 220 87 

HAPD-
NFSS. 

NoNCAq-
CALCIUM 
DOS-

mAriNE-
SIum, 
DIS­

SILVER, 
TOTAL 
HtCOV-

SODIUw, 
DIS-

SODIUM 
AD­

SORP­

POTAS-
SIUM, ALKA SULFATE 
r)IS- LINITY��DIS-

DATE 

RoNATE 
(MG/L 
CAC03) 

SOLVED 
(mG/L 
AS CA) 

SOLVED 
(MG/L 
AS MG) 

EqA8LE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

TION 
RATIO SODIUM 

PERCENT 

SOLVED (MG/L SOLVED 
(MG/L AS (MG/L 
AS K) CAC031 AS SO4) 

OCT 

2 4 • • • 15 26 12 0 2.3 .1 7 1.0 99 11 
NOV 

0 22 9.6 2.4 .1 5 1.2 147 11 
DEC 

17 23 11 2.7 .1 9 1.2 86 11 
JAN 
09... 12 24 11 2.7 .1 9 1.2 93 14 
FE° 
05... 15 26 12 0 2.9 .1 5 1.2 99 16 
MAR 

11... 12 25 12 0 4.7 .2 8 1.9 100 15 
APR 
16... 18 21 9.6 1.8 .1 4 1.3 74 8.9 

MAY 
07... 
14... 10 21 9.9 0 2.3 .1 5 .9 83 9.6 
14... 

JON 
24... 4 21 9.5 0 3.0 .1 7 1.3 88 8.9 

JOI 
24... 11 22 10 2.7 .1 6 1.0 85 11 

20... 18 25 12 2.4 .1 4 .8 94 10 
SEP 
24... 14 20 9.0 0 1.9 .1 4 1.1 73 9.7 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067500 MENOMINEE RIVER NEAR McALLISTER, WI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

SOLTDS, SOLIDS. NITRO-..�NITRO-
cmLn- FLuo- SILICA, RESTDUE SUM OF SOLIDS. NITRO- GEN, NITRO- GEN, NITRO-

RTOE• RIDE, DIS- AT 160 CONSTI- DIS- GEN,�AMMONIA 

OTS- On- SOLVED DEG. C TUENTS, SOLVED NO2.0,103 DIS- DIS-


NO2.NO3 GEN,��GEN, 
AMMONIA ORGANIC 

SOLVED SOLVED (MG/L OTS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(mG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 
AS N) AS N1DATE AS CL) AS F) SI021 (MG/L) (MG/L) DAY) AS N) AS N) AS N1 

OCT 

24... 3.2 .1 8.0 132 124 1940 .07 .10 .010 .010 .93 


NOV 

20... 3.1 .0 8.8 123 148 1270 .16 .19 .050 .050 .48 


DEC 
.010 .33 


JAN 

06... 3.? .0 8.9 132 113 1570 .13 .15 .040 


.21 .21 .030 .030 .43 


FEo 

05... 3.4 .1 11 143 134 1160 .25 .34 .110 .340 .21 

MA9 


09... 3.0 .1 10 131 123 92U 


11... 3.4 .1 11 141 134 685 .29 .28 .050 .000 .20 

APR 


.010 .46
16... 2.4 .1 7.0 106 97 1530 .17 .04 .040 

MAY 

07... <2.0 

14... 2.6 .1 5.4 128 102 1920 .07 .12 .010 .020 .34 

14... <?..n 


JUy

24... 4.5 .1 6.9 146 100 1050 .06 .19 .050 .030 .38 


JUL 

24... 2.6 .1 7.0 141 108 1380 .09 
 .03 .000 .020 .33 

AW, 

2u... 2.5 .1 8.5 131 118 884 .09 .07 .020 .020 .30 


SEP 

.68
24... P.5 .1 10 137 99 3850 .14 .12 .020 .010 


SEDI- SED. 

0rN,Am- PHOS- 5U51)

NITRO-


MENT�. 

mONIA + NITRO-��PROS-��PHORUS. CARBON.�DIS- SIEVE
NITRO-. PHOS.•.�SEDI-

OPOANIC GEN, GEw, PHORUS. PHORUS, uIS- ORGANIC MENT, CHARGE, DIAM. 


TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL SUS- SUS- % FINER 

(MG/L (mG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENOED THAN 


DATE AS N) AS N) AS NO3) AS P) AS PO4) AS C) (MG/L1 (T/DAY) .062 MM
AS P)�


OCT 

24...�1.0��.030 .09 .010 
 6 88�8 


NOV 

20... .53 .69 3.1 .020 .020 6�


.94 4.5�


62�44 


DEC 

6... .37 .55 2.4 .020 .010�1��100
.00 9.1 12�


„la,' 

09... .40 .67 3.0 .030 .0,4 .020 7.6�4 28�
100 

FFk 


73�
05...�.57 .020 .00 .020�9�65
.32 2.5 

MAO 


11... .25 .54 2.4 .03�4.8 2 9.7 50
.010 .010 

APD 


15...�.50 3.0 .030 .09 .020��8.7 9 130 
 30 

MAY 


.67��


7... <.020�
 
14...�.42��.030��.000 
 9 135�74 

14... .020 


.35 1.9 .09�


JUN 

24... .43 2.2 .09 .020 10�
.49��.030 72�77 


JUL 

6�100
56�
1.9�.09
24...�.33 .42��.030 .020 12 


AUG 

20... .32 .41 1.9 .050 .15 .030 1 100
6.7�

SF. 

24... .7) .84 3.7 .050 .15 .030 15 22�56
618�




 

   

         
          

        

        

 

        
 

       

 

 

     
    

 

 

    

 

    

 

    

 

         

 

         

 

 

 

       

 

 

        

 

 

  

 
  

  
 
   

190 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067500 MENOMINEE RIVER NEAR McALLISTER, WI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHk0­
HARIum. CADMIdm MUM, CHRO- COBALT. 

ARSENIC 
ARSENIC 

DIS-
TOTAL . 
HECOV-

BARIUM, 
DTS-

TOTAL 
RECOV-

CADMIUM 
DIS-

TOTAL 
RECOV-

MIUM, 
DIS-

TOTAL 
RECOV­

TOTAL SOLVED EHABLE SOLVED FRAbLE SOLVED ERABLE SOLVED ERABLE 

04TE 
TIME (03/L 

AS AS) 
(UG/L 
AS AS) 

(UG/L 
AS HA) 

(UG/L 
AS RA) 

(UG/L 
AS Cr)) 

(06/L 
AS CD) 

(06/L 
AS CR) 

(0G/L 
AS CR) 

(UG/L 
AS CO) 

OCT 

/4... 1245 1 1 0 9 0 0 20 10 
 0 

NOV 

20... 1400 


FEB 

U' 1315 1 0 100 20 0 2 20 10 0


,0111 


MAY 
07... 1300 --
14... 1330 1 1 <r) 30 0 3 20 <10 0 
14... 1400 --

AI), 

20... 1410 1 1 100 0 0 0 10 <10 0 


MANGA-
COPPER, IRON, LEAD, NESE. MANGA- MERCURY 

COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE. TOTAL 
nTs- RECov- DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV-
SoLvFO F44HLF SOLVED ERABLE SOLVED ERABLE SOLVED ERABLF SOLVED ERABLE 
(06/L (06/L (UO/L (UG/L (HG/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 P,3) AS MN) AS MN) AS HG) 

OCT 
2 4 ••• 3 2 580 100 0 0 140 20 <.1 

NOV 
20... 

05... 2 2 300 180 0 0 20 8 .4 


MAY 

9
07... S --
3 2 260 110 1 0 70 20 .1 

5 <3 --

jr, 
14. 000 

70 10 <.1
20... 4 2�270 70 3 1 

NICKEL, SELF-
MERCURY TOTAL. NICKEL. SELF.- NIUM, SILVER, 

ZINC. CARBON. CARBON, 
TOTAL ZINC, ORGANIC ORGANIC 

0)5- RECOV- DI5- NIUM, DIS-
CoLVFO ERAHLE SOLVED TOTAL SOLVED 

OTS-
SOLVED 

RECOV- DIS- DIS- SUS-
ERABLE SOLVED SOLVED PENDED 

DATE 
(IIG/L 
AS HG) 

(U0/L 
AS NI) 

(UG/L 
AS NI) 

(U6/L 
AS SE) 

(UG/L 
Ac SF) 

(UG/L 
AS AG) 

(UG/L 
AS 7N) 

(00/1 
AS ZN) 

(MG/L 
AS C) 

(MG/L 
AS C) 

OCT 
24... <.1 1 1 0 0 0 10 10 7.8 .8 

NOV 
20... .3 

FEB 
05... .4 1 u 0 0 0 10 10 11 .5 

MAY 
07... <2U <20 --
14... .1 u o 0 0 20 30 14 
14... <20 <20 

Mir; 
20... <.1 1 o 0 0 10 0 3.3 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


BIOMASS PERI- CHLOR-A CHLOR-P 

CHLORO- PERI- PHYTON PERI- PFRI­
PHYLL PHYTON BIOMASS PHYTON PHYTON 

RATIO BIOMASS TOTAL CHROMO- CHROMO-

PERI- ASH DRY GRAPHIC GRAPHIC 

TIME PrIYTON WEIGHT WEIGHT FLUOROM FLUOROM 
DATE (UNITS) G/S0 m�G/SO M (MG/M2) (MG/M2) 

MAY 
14• • • 1330 101 1.20 1.60 4.00 .360 



   
 

 

  
 
 
 
 

 

 

 

 

191 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED 

QUALITATIVE AND ASSOCIATED. QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE NOV 20.79 MAR 11,80 MAY 14,80 JUN 24,80
TIME 1400 1330 1330 1330 


TOTAL CELLS/ML 300 250 2400 3500 


nIVEPSITY: DIVISION 1.2 1.4 1.2 1.3
.CLASS 1.2 1.4 1.3 1.3
..OPOFR 1.5 1.5 2.0 1.3

...FAAILY 1.9 2.8 2.3 1.6

....GF4US 2.0 2.9 2.4 1.9 


CELLS PFR- CELLS PER- CELLS PER- CELLS PER-
ORGANISp /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOHOPHYTA (GREEN ALGAE)
.CHLOPOPHYCEAE 

..CHLOR000CCALE5 

...CHARACIACEAE 


...COELASTRACEAE 


....COELAST,,Um 


...mICRACTIMIACEAE 


....MICPACTINIOM 
 270 8


...00CYSTACEAE 


....ANKISTPODESmUS 
 5 2 864 35 78 3 * 0


....CHLOPFLLA 15 5 


....CHODATELLA 


....DICTYOSPHAEPIuf. 

....00CYSTIS 

....SELENASTPUm * 0

....TETRAEOPoN 

...SCENEDESmACFAE 

....CPUCIGENIA 
 -- - 6304 18 
..5CFNFOES"US 
 350 14 290 8


..TETPASPORALE5 


...COCCOmYxACFAE 


....FLAKATOTHQIX 
 78 3


..VOLVOCALES 


...CHLAmyDO.,ON4DACEAE 


....CHLAvY00.0NAS 
 59 2 29 1


../Y,;NEmATALi-S 


...OESmICIACfrAL 

e ee.COSMAPTI,IN 

CI-RYSOPHyTA 
.8 ACILLARIoPHYCEAE 

..CENTPALFS 

...COSCINOOIcCACFAr. 

....CYCLOTELLA 25 
 8 5 2 13004 53 190 5

....mELosjP\ 
 -- - - 20 1 43 1

..PENNALES 

...ACHNANTH4CFAE 

....COCCONEIS 

...CYHHELLACFAE 

5 2

...01ATOmACFAE 

35 14 


...Fk Ar,IL API ACEAF 


....FRAGD. A4IA 
 20 H 
5 ? 15 6 200 8

...Grr,PHONE",TACEAL 


....,;OmpHoN1=tA 15 S 10
25


...NAVICJIACAE 


....NAvICL , 25 
 15 6 20 1 


15 5 15 6 98 4
...TAHELLAi-rIAcEnt, 
....TAHELLA4TA 5 2
.CHPYSoPhYCEAF 
..CHPYSOmONAnALE5 
...CHq0mULINACtAF 
....CHPYS000CCos 20 1

.x.ANTHOPHYCf-LE 
..HETEP0C0CC 6 LES 
...CHLOROTH,IC1ACF4t 

20 1 


CHYPTOPHYTA (C.YPTCmC,JA0c)

.CPYuToPHYUAL 

..CuYPTOmON,c.)ALES 

...CkYPTOCH.4fSIOAcFAF. 

....CH4004ONAS 

...C4 YPTOmOw.DACEAF 
....CPY0 TT40NAS 



 

    
    

 

  

  

 

192 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067500 MENOMINEE RIVER NEAR MCALLISTER, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


OAT NOV 20.79 MAR 11,80 MAY 14.80 JON 24,80 

T1mr. 1400 1330 1330 1330 


CELLS PER— CELLS PER— CELLS PER— CELLS PER—
 
OroG,,NIst, /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (kLOE—GREEN 4(,GAF) 

.CYA,10PHYCEAr 
..CHP9OCOCC,,LES 
...CHPOOCOCCbCEAF 
....ANALYST IS 200 8 20004 58 
..OPMOGON I- S 

...0SCILLATORIACFAE 

....0SCILLATOPIA 

....SCHIZOTHIX 1904 63 20 8 

EUGLFNOPHYTA (EU6LENGTOS) 
.EUGLENOPHYCtAE 
..EUGLFNALFc 
...F.UGLENACFAE 
....TPACHFLT,WNAS 20 1 



 

 

 

 

 
 

 

 

 

 

 

   

193 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067500 MFNOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 JUL 24,80 AUG 20,80 SEP 24,80

TIME 
 0000 1410 1300 


TOTAL CELLS/ML 1900 650 160 


DIVERSITY: DIVISInN 1.7 1.8 1.7 

.CLASS 1.7 1.8 1.7 

..ORDEO 2.2 2.7 2.1 

...FAMTLY 2.7 2.9 2.8 

....GENUS 2.7 3.1 2.8 


CELLS PER- CELLS PER- CELLS PER-

ORGANISM "it, CENT /ML CENT /ML CENT 


CHLOMOPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAF 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEOERIA 
 26 1 

...COELASTRACEAE 

....COELASTRUm 130 7 

...mICRACTINIACEAF 

....mICRACTINIUm 

...00CYSTACEAE 

....ANKISTRODESMUs 77 52
4 8 

....CHLORELLA 

....CHODATELLA 
 - 13 2 

....OICTYOSPHAERIuM 
 13 8 

....00CYSTIS 
 51 3 

....5FLEMASTRUM 

....TETRAEoRON 
 13 2 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 150 8 26 4 52# 33 

..TETRASPORALES 

...COCCOMYXACFAE 

....ELAKATOTHRIx 

..VOLVOCALES 

...CHLAMYDOMONAUACEAE 

....CHLAMYDOMONAS 39 2 65 10 

..ZYGNEmATALES 

...DESMIDIACEAE 

....COSMARIUm 
 13 2 


CHRYSOPHYTA 

.8ACILLARIOPHYCEAF 

..CENTRALEs 

...COSCINOOISCACEIE 

....CYCLOTELLA 390# 21 100# 16 26# 17 

....mFLOSTRA -

..PENNALES 

...ACHNANTHACEAE 

....coccnNFis 13 1 26 4 13 8 

...CYmHELLACEAE 

....CYABELLA 

...0IATOmACEAF 

....01ATOmA 


...ERA0ILAP1ACEAE 


....SYNEORA 13 2 


...60mPHONEmATACEAE 

GOmPHONFMA 
 13 8 


...NAVICULACEAE 

NAvICuLA 
 13 1 


...NITZSCHIACFAE 

0ITZSCHIA 51 3 13 2 13 8 


...TA8ELLARIACEAE 

THELLAPJA 


.CHRYSOPmYCEAE 


..CHRYSOmONAOALES 


...C.ROMULINACEAt'. 

CmRYSOCOCCUS 


.xANTmOPHYCEAE 


..mETEROCOCCALES 


...CHLOROTHECIACEAE 

OPHIOCYTIum 


CPYPTC0AYTA (CPYPTOmONADS) 

..CPYPTOPHYCFAE 

..CRfPTOmONAOALES 

...CRYPTOCHPY510ACEAE 

....CHROOmoNAs 54 3 39 6 

...CPYPTOmONA0ACEAE 

....CRYPTOmONAS 
 26 1 13 8 




 

   
  

 

  

 

 

 

194 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

n4TE flu e?.4.80 AUG 20.80 SFP 24480 
0000 1410 1300 

CFtL5, PER- CELLS PER- CELLS PER-
OrKoNli, /ML CENT /Mt CENT /ML CENT 

CYANoPHYTA (HLUE-(:REEN ALGAE) 
.CYANOPHYCEAE 
..CHP0000CCAL4:S 
...CHR0OCOCCACLAE 
....ANACYST1S 51 3 bb 10 13 8 
..H0c,,,,OGONALFS 
...OSCILLATOkIACEAE 

7704 42 210W 32 
....SCHIZOTHRIX -

EOGLENOPHYTA (E0GtENOIoS) 
.FOGLE_NOPHYCEAE 
..FUGLENALES 
...EIK,LENACEAF 
....TRACriELOM(1,,AS 

NOTE: 0 - 00mINANY ORGANISM; EOoAL TO OR GREATER THAN 154 
* - 085.E4VEo ORGANIC., MAY NOT HAVE. 3EEN COUNTED; LESS THAN 1/2 E 



 

 

 

     

   
   
   
   
   

   
  
  
   
   

   
   
  
   
   

 
 
  

 
   
   

    
  

  

 
   

  
 

  

 

  
  
  
 
 

   

  
 

 
  
  

   

  
  
  
   
   

   
   

   
   
   

 

 
 

195 

�

STREAMS TRIBUTARY TO LAKE MICHIGAN 


04067500 MENOMINEE RIVER NEAR McALLISTER, WI--CONTINUED 


SPECIFIC C0NoUCT4NCE�(miCROm505/CM AT 25 DEG. C).
ONCE-DAILY 

WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

Boy 

I 
2 
3 
4 
5 

OCT NOV 

170 
165 
160 
160 
160 

DEC 

185 
210 
200 
725 

205 

JON 

---
205 
215 
210 
210 

FEB 

220 
225 
730 
225 
220 

MAR 

240 
225 
225 
235 
235 

APR 

230 
220 
220 
220 
215 

MAY�JUN 

170 225 
165 210 
170 205 
175 105 
170 200 

JUL�AUG 

180 185 
185 ---
190 190 
190 185 
195 185 

SEP 

205 
205 
195 
190 
185 

6 
7 
6 
9 

10 

165 
170 
16s 
165 
165 

205 
195 
190 
200 
195 

215 
210 
210 
215 
---

220 235 
220�230 
220 235 
215 225 
215 235 

210 
210 
205 
180 
170 

175 185 
180 190 
175�185 
180 195 
180 210 

190 
195 
195 
195 
200 

195 
190 
190 
190 
200 

180 
175 
180 
180 
185 

11 
12 
13 
14 

15 

200 
170 
165 
170 
175 

210 
200 
210 
225 
210 

215 

200 

215 240 
215 250 
220�245 
225 240 
215 245 

165 
160 
160 
165 
165 

175 
185 
180 
180 
185 

210 
200 
180 
170 
175 

200 
200 
200 
210 
210 

220 
210 
210 
210 
220 

185 
185 
185 
185 
190 

16 
17 
15 
14 
20 

175 
180 
175 
175 
1o5 

200 
20u 
210 
215 
200 

215 
210 
200 
215 
215 

240�250 170 
210�245 165 
225 245 170 
205�240�175 
235�230�175 

185�175 
190�175 
195�175 
190�175 
195�185 

210 
210 
210 
210 
195 

200 
210 
21u 
200 
200 

195 
195 
195 
195 
200 

21 
22 
23 
24 
25 

175 
185 
190 
180 
175 

200 
185 
195 
195 
200 

720 
210 
23u 
235 
235 

200�235�175 
210 230 170 
210 225 175 
210 225 175 
215 230 180 

195 180 
200 185 
215 185 
220 180 
220�180 

195 
200 
200 
195 
---

200 
200 
200 
210 
220 

200 
210 
195 
180 
175 

26 
27 
28 
29 
30 
31 

180 
190 
180 
175 
190 
---

205 
200 
205 
206 
205 
215 

230 
230 
230 
230 
235 
230 

225 235 175 
230�245�175 
725�245�180 
220�--- 175 
--- 240 175 

240�---

220�185 
225�190 
220�185 
225�195 
230 185 
235�---

---
185 
190 

215 
200 
205 
210 
215 
205 

170 
170 
160 
160 
160 
---

Max 
4IN 

200 
160 

225 
145 

240 
200� 

230 
160 

235 
165 

225 
105 

210 
160 

TE4PERAID,o. WATER (oFG. C). WATER YEAR OCTOBER 
ONCE-DAILY 

1979 TO SEPTE4BER 1980 

DAY OCT N09 DEC JAN MAR APR MAY�JUN JUL AUG SEP 

1 
2 
3 
4 
5 

6.5 
6.0 
5.5 
5.0 
5.0 

.5 

.5 

.6 

.5 

.5 

.0 

.0
.0 
.o 
.0 

.0 

.0

.0 

.0 

.0 

.0 

.0 1.0

.0 1.0 

.0�1.5 

.0�2.5 

11.5 17.5 
13.5�17.5 
14.0�19.0 
15.5�19.0 
16.0�18.0 

21.0 
20.5 
22.0 
23.0 
21.5 

24.0 
---

22.0 
23.0 
22.0 

20.0 
20.0 
19.5 
19.5 
19.5 

6 
i 
H 
9 

10 

4.5 
3.5 
3.0 
?on 
2.0 

.5 

.5 

.5 

.5 

.5 

.0 

.0

.0 
.0 
.0 

.0 .0 3.0 

.0�.0�2.0
.0 .0 3.0 
.0�.0�3.0 
.0�.0�3.0 

14.5 19.5 
12.0�19.5 
11.5�19.5 
11.0 17.0 
12.5�16.5 

21.0 
23.0 
24.0 
25.0 
24.5 

23.5 
25.0 
24.0 
24.0 
23.5 

19.5 
20.0 
19.5 
---

11 
le 
13 
14 
IS 

1.0 .5 
.5 
.5 
.5 
.5 

.0 

.0 

.0 

.0 

.0 

.0�.0 3.6 

.0 .0 2.0 

.0 .0 2.5 

.o�.0�2.0 

.0 .0 2.0 

11.5�17.0 
13.0�19.5 
12.0�19.0 
12.5�19.5 
13.0 17.5 

26.0 
24.5 
24.5 
25.0 
25.0 

23.0 
22.5 
22.5 
22.0 
22.5 

16 
17 
1B 
19 
20 

.5 

.0 

.0 

.0 
.0 

.0 

.0 

.0 

.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.5 
---
7.0 
8.5 
9.0 

14.0�18.0 
14.0�19.0 
14.0�---
16.5 17.0 
17.5 16.0 

25.0 
25.0 
23.5 
24.0 
24.5 

22.0 
22.0 
20.5 
22.0 
22.5 

?! 
te 
23 
'4 
25 .5 

.0 

.0 

.0 
.0 
.0 

.0 

.0 

.0 

.0 
.0 

.0�.0�10.5 

.0�.0�12.0 

.0�.0�10.5 
.0 .0 9.0 
.0 .0 10.0 

18.5�20.0 
19.5�20.0 
20.5�22.0 
20.5 24.0 
20.5 24.0 

---
24.0 
23.0 
23.5 
---

23.0 
23.0 
23.0 
23.0 
22.0 

14.5 

26 
i'l 
6.4 
29 
10 
Al 

.5 

.5

.5 

.5 

.5 

.0 

.0

.0 
.0 
.0 
.0 

.0 

.0

.0 

.0 

.0 

.0 

.0 .0 10.5 

.0 .0 9.0 

.0 .0 10.0 
.0�.0�10.5 

.0�11.0 

.0�---

20.5 25.0 
2u.0 22.5 
19.5 19.0 
19.0�21.0 
14.5 20.5 
18.5�---

---
23.0 
22.0 

22.5 
22.0 
20.0 
20.0 
20.0 
20.0 

mtx 
MEN 

.5 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
20.5 
11.0 

25.0 
20.0 



 196 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096400 ST. JOSEPH RIVER NEAR BURLINGT3N, MI 


LOCATION.--Lat 42°06'10", long 85°02'25", in SW', Sh sec.20, T.4 S., R.6 W., Calhoun County, Hydrologic Unit 04050001, on right bank 

10 ft (3 m) upstream from bridge on 13 Mile Rd., 2.0 mi (3.2 lan) east of Burlington, 4.0 mi (6.4 km) downstream from Tekonsha Creek, 

and at mile 164 (264 km). 


DRAINAGE AREA.--201 mi. (521 km2). 


PERIOD OF RECORD.--October 1962 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 920 ft (280 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--18 years, 163 ft3/s (4.616 m3/s), 11.01 in/yr (280 rwn/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,030 ft3/s (29.2 m3/s), Mar. 6, 1976, gage height, 5.31 ft (1.618 m); maximum gage 

height, 5.51 ft (1.679 m) Feb. 5, 1968; minimum discharge, 8.0 ft3/s (0.23 m3/s) Aug. 9, 10, 11, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 755 ft3/s (21.4 m3/s), June 8, gage height, 4.61 ft (1.405 m); minimum, 42 ft3/s 

(1.19 m3/s) Oct. 1, gage height, 1.60 ft (0.488 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV�JAN MAR MAY JUL SEP
DEC FEB��APR��JUN�AUG 


1 43 93 185 298 91 138 386 304 244 153 140 329 

2 51 93 177 280 91 130 366 300 281 152 164 413 

3 54 89 165 260 95 130 377 293 456 141 215 378 

4 51 84 156 238 100 125 365 280 548 144 210 344 

5 49 80 163 217 100 130 524 261 491 162 205 320 


6 52 78 156 192 100 129 498 244 495 178 197 292 

7 58 80 155 168 100 124 493 229 542 199 183 262 

8 58 78 160 166 100 109 500 216 718 211 163 238 

9 59 78 158 173 95 127 545 207 717 219 146 219 

10 56 85 152 178 95 121 569 199 677 209 139 202 


11 55 88 147 200 95 116 551 202 677 196 144 186 

12 57 88 156 215 95 116 523 199 656 198 155 176 

13 58 84 159 202 95 118 494 204 618 194 149 170 

14 57 81 156 185 93 114 479 206 580 181 249 164 

15 56 78 151 193 90 112 509 207 544 168 287 159 


16 55 78 147 175 90 127 497 208 503 179 276 155 

17 55 77 150 187 90 337 465 220 433 193 271 213 

18 56 77 137 199 90 505 441 295 377 175 270 237 

19 58 77 123 198 94 462 420 302 338 159 254 234 

20 57 78 137 193 100 486 405 298 311 148 288 223 


21 56 80 135 184 107 547 386 291 281 137 328 206 

22 58 91 136 176 164 590 365 278 261 131 313 192 

23 76 120 154 169 227 583 338 268 244 125 292 195 

24 82 141 201 154 231 577 313 256 228 119 280 194 

25 86 151 323 142 219 583 297 239 216 110 276 192 


26 83 186 342 130 201 549 281 213 204 105 267 184 

27 79 199 325 120 189 507 268 194 190 104 247 173 

28 76 203 318 110 181 469 287 182 177 136 220 163 

29 75 198 315 105 170 450 301 176 166 161 192 154 

30 72 192 316 100 --- 427 303 177 155 159 169 147 

31 73 --- 311 95 406 --- 240 --- 154 175 ---


TOTAL 1911 3205 5966 5602 3588 9444 12546 7388 12328 5000 6864 6714 

MEAN 61.6 107 192 181 124 305 418 238 411 161 221 224 

MAX 86 203 342 298 231 590 569 304 718 219 328 413 

MIN 43 77 123 95 90 109 268 176 155 104 139 147 

CFSM .31 .53 .96 .90 .62 1.52 2.08 1.18 2.05 .80 1.10 1.11 

IN. .35 .59 1.10 1.04 .66 1.75 2.32 1.37 2.28 .93 1.27 1.24 


TOTAL MEAN 160 MIN 43 IN 10.79 

WTR YR 1980�TOTAL 80556 MAX 718�CFSM 1.10 IN 14.91 

CAL YR 1979�58288 MAX 711�CFSM .80 


MEAN 220 MIN 43 




 

       

  
  

197 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096515 HOG CREEK NEAR ALLEN, MI 


LOCATION.--Lat 41056'55", long 84°49'40", in NE4 SEA sec.13, T.6 S., R.5 W., Branch County, Hydrologic Unit 04050001, on left bank 

12 ft (4 m) downstream from bridge on U.S. Highway 12, 1.0 mi (1.6 km) downstream from Little Hog Creek, and 3.1 mi (5.0 ion) west 

of Allen. 


DRAINAGE AREA.--48.7 mil (126.1 km2). 


PERIOD OF RECORD.--October 1969 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,010 ft (308 m) from topographic map. Prior to May 23, 1970, nonrecording gage 

at same site and datum. 


REMARKS.--Records fair except those for the winter period, which are poor. Several observations of water temperatur`e were made 

during the year. 


AVERAGE DISCHARGE.--11 years, 40.2 ft./s (1.138 m./s), 11.21 in/yr (285 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 426 ft3/s (12.1 m./s) June 28, 1978, gage height,5.78 ft (1.762 m); minimum, 

1.2 ft3/s (0.034 m./s) Aug. 20, 21, 1971; minimum gage height, 1.33 ft (0.405 m) Sept. 30, Oct. 1, 1979. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 212 ft3/s (6.00 m./s) Mar. 19, gage height, 4.60 ft (1.402 m); minimum, 3.7.ft3/s 

(0.105 m3/s) Oct. 1, gage height, 1.33 ft (0.405 m). 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 3.7 10 35 67 20 33 104 66 32 15 22 55 
2 4.8 13 31 60 20 27 102 61 58 15 21 87 
3 5.2 10 28 53 20 23 102 55 101 13 46 93 
4 5.2 9.3 26 48 20 21 127 50 124 15 56 82 
5 5.2 8.5 24 45 21 20 150 45 127 34 49 67 

6 5.5 8.3 28 38 21 19 148 41 114 57 40 51 
7 7.2 8.0 28 35 21 19 135 36 108 54 32 41 
8 6.5 7.4 31 35 21 20 124 33 144 40 26 34 
9 5.8 8.3 28 35 21 21 119 31 173 34 22 31 
10 5.6 13 26 36 21 21 119 29 164 41 22 30 

11 5.4 10 26 45 21 21 118 32 139 38 26 27 
12 6.1 8.3 28 47 21 21 115 34 117 36 27 24 
13 5.8 8.8 29 48 21 21 108 40 101 65 24 23 
14 5.2 9.3 25 40 21 21 105 44 86 77 39 23 
15 4.8 9.4 23 33 20 22 108 40 77 69 53 21 

16 4.7 10 21 31 20 37 111 35 72 56 48 20 
17 4.8 9.5 21 42 20 115 107 37 64 46 37 37 
18 4.8 9.1 20 47 20 176 98 79 55 38 39 59 
19 4.3 8.7 20 44 20 200 89 97 47 31 50 56 
20 4.4 9.3 19 37 25 171 81 94 45 26 58 44 

21 4.6 9.7 19 34 30 156 73 83 40 22 69 35 
22 5.6 15 23 31 42 150 66 71 34 21 76 33 
23 12 25 36 30 50 142 60 61 30 19 75 41 
24 12 32 55 29 56 132 54 53 27 15 68 46 
25 9.8 30 89 27 50 128 51 47 26 13 58 41 

26 9.0 39 107 26 45 125 47 40 23 12 48 35 
27 9.6 46 111 25 43 '117 45 35 21 11 40 31 
28 
29 

10 
8.8 

45 
44 

106 
96 

24 
22 

39 
35 

106 
103 

61 
73 

31 
28 

19 
17 

21 
54 

33 
27 

27 
24 

30 8.0 39 85 21 --- 103 72 28 15 63 23 22 
31 7.8 --- 75 21 103 --- 29 --- 47 25 _--

TOTAL 202.2 512.9 1319 1156 805 2394 2872 1485 2200 1098 1279 1240 
MEAN 6.52 17.1 42.5 37.3 27.8 77.2 95.7 47.9 73.3 35.4 41.3 41.3 
MAX 12 46 111 67 56 200 150 97 173 77 76 93 
MIN 3.7 7.4 19 21 20 19 45 28 15 11 21 20 
CFSM .13 .35 .87 .77 .57 1.59 1.97 .98 1.51 .73 .85 .85 
IN. .15 .39 1.01 .88 .61 1.83 2.19 1.13 1.68 .84 .98 .95 

CAL YR 1979 TOTAL 11714.4 MEAN 32.1 MAX 246 MIN 3.7 CFSM .66 IN 8.95 
WTP YR 1980 TOTAL 16563.1 MEAN 45.3 MAX 200 MIN 3.7 CFSM .93 IN 12.65 

http:height,5.78


 

  

      
     

198 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096600 COLDWATER RIVER NEAR HDDUNK, MI 


LOCATION.--Lat 42°01'45", long 85°06'25", in NW4 NE4 sec.22, T.5 S., R.7 W., Branch County, Hydrologic Unit 04050001, on downstream 

side of bridge on Girard Rd., 2.5 mi (4.0 km) northwest of Hodunk, and 3.5 mi (5.6 km) upstream from mouth. 


DRAINAGE AREA.--293 mil (759 km2). 


PERIOD OF RECORD.--October 1962 to current year. 


REVISED RECORDS.--WDR MI-76-1: 1974. 


GAGE.--Water-stage recorder. Altitude of gage is 900 ft (274 m) from topographic map (nearest 10 ft). Prior to July 26, 1963, non-

recording gage and crest-stage gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Diurnal fluctuation caused by mills above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--18 years, 234 ft3/s (6.627 m./s), 10.85 in/yr (276 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,930 ft3/s (54.7 m3/s) June 28, 1978, gage height, 7.77 ft (2.368 m); minimum, 

6.2 ft./s (0.18 m./s) Sept. 26, 1964; minimum gage height, 2.28 ft (0.695 m) Oct. 4-14, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,600 ft3/s (45.3 m./s) June 9, gage height, 7.26 ft (2.213 m); minimum, 45 ft3/s 

(1.27 m./s) Oct. 1, gage height, 2.69 ft (0.820 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 45 206 241 400 206 218 669 304 289 99 234 401 
2 50 195 225 370 190 213 653 299 380 99 239 703 
3 50 184 200 343 177 190 660 292 790 99 286 784 
4 50 171 218 320 181 188 797 281 1090 111 313 718 
5 49 160 213 296 185 187 940 271 1100 184 288 635 

6 51 151 214 250 161 177 956 261 946 247 266 558 
7 57 143 221 230 156 181 902 246 1020 320 249 496 
8 57 139 221 220 152 177 863 235 1220 586 234 442 
9 54 137 220 220 152 176 844 200 1520 542 222 382 
10 51 141 213 230 148 183 846 150 1470 515 222 239 

11 50 140 209 250 146 181 842 155 1280 489 233 239 
12 52 137 214 253 146 175 822 160 1140 470 237 239 
13 52 130 216 254 147 183 789 172 1010 534 230 239 
14 51 125 211 256 142 180 772 180 902 572 321 234 
15 49 123 201 244 142 182 776 180 822 516 449 228 

16 49 121 195 237 138 200 793 176 760 489 436 228 
17 49 119 181 250 135 409 758 181 704 469 385 274 
18 48 116 180 269 141 601 708 323 642 348 357 345 
19 48 115 189 269 138 760 670 491 596 240 351 348 
20 47 114 176 258 136 752 631 487 555 234 365 323 

21 47 115 170 245 139 778 590 452 515 227 424 296 
22 50 125 178 231 198 794 552 411 476 223 464 274 
23 60 149 208 226 269 766 512 376 385 219 438 277 
24 64 170 264 217 285 724 482 348 252 212 389 285 
25 73 182 400 205 275 795 457 328 211 204 352 274 

26 82 220 509 200 243 898 436 307 208 198 306 257 
27 88 249 525 200 228 821 415 287 200 193 206 247 
28 87 261 480 200 225 748 426 269 193 213 198 236 
29 130 258 464 190 210 703 403 252 187 236 192 228 
30 228 250 476 190 --- 685 303 256 144 241 189 221 
31 212 --- 439 182 678 --- 284 --- 243 200 ---

TOTAL 2130 4846 8271 7705 5191 13903 20267 8614 21007 9572 9275 10650 
MEAN 68.7 162 267 249 179 448 676 278 700 309 299 355 
MAX 228 261 525 400 285 898 956 491 1520 586 464 784 
MIN 45 114 170 182 135 175 303 150 144 99 189 221 
CFSM .23 .55 .91 .85 .61 1.53 2.31 .95 2.39 1.06 1.02 1.21 
IN. .27 .62 1.05 .98 .66 1.77 2.57 1.09 2.67 1.22 1.18 1.35 

CAL YR 1979 TOTAL 76336 MEAN 209 MAX 1160 MIN 45 CFSM .71 IN 9.69 
WTR YR 1980 TOTAL 121431 MEAN 332 MAX 1520 MIN 45 CFSM 1.13 IN 15.42 



 
199
STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096900 NOTTAWA CREEK NEAR ATHENS, MI 


LOCATION.--Lat 42°03'20", long 85°18'30", in N1 sec.12, T.5 S., R.9 W., St. Joseph County, Hydrologic Unit 04050001, on right bank 

at downstream side of bridge on Shorts Road, 4.2 mi (6.8 km) southwest of Athens, and 5.0 mi (8.0 km) downstream from Pine Creek. 


DRAINAGE AREA.--162 mi. (420 km2). 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map (nearest 10 ft). 


REMARKS.--Records fair. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--14 years, 142 ft3/s (4.021 m3/s), 11.90 in/yr (302 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,120 ft3/s (31.7 m3/s) June 29, 1978, gage height, 6.47 ft (1.972 m); minimum, 

21 ft3/s (0.59 m3/s) July 28, 29, 30, Aug. 4, 6, 1977; minimum gage height, 0.37 ft (0.113 m) Oct. 16, 18, 20, 21, Nov. 8, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 442 ft3/s (12.5 m3/s) Mar. 21, gage height, 3.45 ft (1.052 m); maximum gage height, 

3.93 ft (1.198 m) Aug. 22; minimum discharge, 41 ft3/s (1.16 m3/s) Oct. 1, gage height, 0.90 ft (0.274 m). 


DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT DEC MAR MAY JUL SEP
NOV�JAN FEB��APR��JUN�AUG 


1 42 77 158 180 69 120 228 162 175 98 86 153 

2 50 81 139 168 69 110 224 156 208 101 100 212 

3 50 83 144 153 70 100 226 150 278 97 127 242 

4 
 52 83 129 131 70 95 276 142 309 119 139 245 

5 
 52 82 108 120 70 85 318 135 305 172 137 240 


6 57 79 117 120 70 84 314 127 290 167 133 223 

7 63 74 123 115 70 82 296 121 300 169 125 200 

8 
 64 72 129 113 70 91 278 118 381 240 117 176 

9 65 74 118 108 70 93 293 116 427 240 107 154 

10 65 78 116 105 70 83 317 117 420 226 102 137 


11 64 82 123 131 70 85 332 130 390 212 99 123 

12 66 82 132 222 70 85 325 129 344 193 98 113 

13 65 80 136 166 70 94 310 135 292 187 95 107 

14 64 77 128 141 70 79 293 150 247 175 126 107 

15 62 76 112 131 70 82 292 147 216 157 148 106 


16 61 76 111 127 70 97 291 141 204 154 160 105 

17 60 75 105 144 70 237 273 141 205 169 175 140 

18 60 74 105 166 70 369 253 190 195 170 193 175 

19 61 74 101 164 70 407 231 237 180 157 201 200 

20 61 78 90 148 75 430 214 229 171 146 214 201 


21 60 83 86 129 81 438 195 207 162 135 259 194 

22 61 98 89 126 146 425 180 182 149 129 298 184 

23 73 120 107 116 211 388 166 158 137 117 298 179 

24 80 138 161 110 216 346 155 142 128 106 275 171 

25 84 140 282 100 207 315 152 134 123 98 245 161 


26 82 170 343 95 236 289 148 121 117 93 212 149 

27 80 200 300 90 189 260 146 111 111 89 181 136 

28 76 
 198 260 85 137 236 149 106 106 92 154 127 

29 71 194 230 80 138 228 161 106 104 95 132 119 

30 68 181 210 75 --- 227 163 111 101 95 116 112 

31 65 --- 190 70 227 --- 151 --- 91 112 ---


TOTAL 1984 3079 4682 3929 2964 6287 7199 4502 6775 4489 4964 4891 

MEAN 64.0 103 151 127 102 
 203 240 145 226 145 160 163 

MAX 84 200 343 222 236 438 332 237 427 240 298 245 

MIN 
 42 72 86 70 69 79 146 106 101 89 86 105 

CFSM .40 .64 .93 .78 .63 1.25 1.48 .90 1.40 .90 .99 1.01 

IN. .46 .71 1.08 .90 .68 1.44 1.65 1.03 1.56 1.03 1.14 1.12 


TOTAL MEAN 143 

WTR YR 1980�55745 MAX 438�MIN 42 CFSM .94 IN 12.80 

CAL YR 1979�52053 MAX 636�MIN 41 CFSM .88 IN 11.95 


TOTAL MEAN 152 




 

 

200 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04097170 PORTAGE RIVER NEAR VICKSBURG, MI 


LOCATION.--Lat 42.06'53", long 85.29'08", in Si*, sec.16, T.4 S., R.10 W., Kalamazoo County, Hydrologic Unit 04050001, on right bank 

15 ft (5 m) upstream from bridge on W Avenue, 2.4 mi (3.9 km) east of Vicksburg. 


DRAINAGE AREA.--68.2 mil (176.6 km2). 


PERIOD OF RECORD.--March 1946 to September 1951, October 1964 to December 1979 (discontinued as a continuous-record station; 

converted to a crest-stage partial-record station). 


GAGE.--Water-stage recorder. Datum of gage is 839.94 ft (265.014 m) National Geodetic Vertical Datum of 1929. Mar. 13, 1946 to 

Sept. 30, 1951, nonrecording gage at same site and datum. 


REMARKS.--Records good. 


AVERAGE DISCHARGE.--20 years, 61.2 ft./s (1.733 m./s), 12.19 in/yr (310 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 356 ft3/s (10.1 m3/s) Apr. 7, 1947, gage height, 5.66 ft (1.725 m); minimum, 

9.8 ft3/s (0.28 m3/s) Aug. 2, 3, 1977, gage height, 3.04 ft (0.927 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge during period October to December, 119 ft3/s (3.37 m./s) Dec. 25, gage height, 4.62 ft 

(1.408 m); minimum, 30 ft3/s (0.85 m3/s) Oct. 1, gage height, 3.47 ft (1.058 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY�OCT DEC��FEB��APR��JUN��AUG��
NOV JAN MAR MAY JUL SEP 


1 
2 
3 
4 
5 

30 
32 
32 
32 
31 

41 
44 
43 
42 
41 

84 
81 
75 
71 
69 

6 
7 
8 
9 
10 

32 
35 
34 
34 
34 

40 
40 
39 
40 
42 

72 
71 
74 
69 
67 

11 
12 
13 
14 
15 

35 
36 
36 
35 
35 

41 
40 
39 
39 
38 

66 
71 
69 
67 
63 

16 
17 
18 
19 
20 

34 
35 
35 
35 
35 

38 
37 
37 
36 
36 

61 
55 
54 
53 
53 

21 
22 
23 
24 
25 

36 
37 
40 
42 
40 

39 
48 
57 
59 
60 

53 
54 
59 
72 
113 

26 
27 
28 
29 
30 
31 

39 
38 
38 
37 
36 
36 

83 
91 
92 
91 
87 

---

118 
116 
113 
108 
104 
99 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

1096 
35.4 
42 
30 

.52 

.60 

1500 
50.0 
92 
36 

.73 

.82 

2354 
75.9 
118 
53 

1.11 
1.28 

- -

CAL YR 1979�TOTAL 25645 MEAN 70.3 MAX 217 MIN 30 CFSM 1.03 IN 13.99 



 201 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04097500 ST. JOSEPH RIVER AT THREE RIVERS, MI 


LOCATION.--Lat 41.56'25", long 85.38'00", in Slii5,4 SEE sec.18, T.6 S., R.11 W., St. Joseph County, Hydrologic Unit 04050001, on right 

bank in Scidmore Park at Three Rivers, 250 ft (76 m) downstream from Rocky River, and at mile 112 (180 km). 


DRAINAGE AREA.--1,350 mil (3,496 km2). 


PERIOD OF RECORD.--May 1953 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 781.34 ft (238.152 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). 


REMARKS.--Records good. Flow regulated by powerplant above station. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--27 years, 1,108 ft3/s (31.38 m3/s), 11.15 in/yr (283 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,810 ft3/s (165 m3/s) Mar. 7, 1976, gage height, 9.08 ft (2.768 m); minimum daily, 

78 ft3/s (2.21 m3/s) Sept. 12, 1964. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at least 1918, 8,260 ft3/s (234 m./s) Apr. 27, 1950, gage height, 10.6 ft 

(3.23 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,540 ft3/s (157 m3/s) June 7, gage height, 8.87 ft (2.704 m); minimum, 430 ft3/s 

(12.2 m3/s) Oct. 1, gage height, 2.70 ft (0.823 m); minimum daily, 480 ft3/s (13.6 m./s) Oct. 1. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT DEC��FEB�� MAY JUN��AUG SEP
NOV JAN MAR APR�� JUL 


1 480 799 1520 1980 1010 1290 2520 1690 1420 1020 1070 1410 

2 529 930 1430 2030 1010 1170 2440 1410 1630 951 1030 1720 

3 518 833 1360 1950 945 1100 2330 1520 2270 891 1070 1990 

4 530 905 1320 1850 925 990 2560 1610 2260 867 1180 2640 

5 643 892 1240 1680 929 1070 2680 1510 2780 1020 1220 2440 


6 
 500 827 1240 1440 923 1080 2810 1470 3000 1570 1240 2310 

7 516 704 1310 1370 913 1000 2970 1390 3490 1430 1230 2190 

8 
 659 845 1350 1220 903 1060 2940 1210 4060 1330 1150 1880 

9 754 678 1330 1060 902 1050 2940 1230 4480 1720 1040 1820 

10 564 826 1380 1160 766 1080 3040 1160 4740 1950 1100 1790 


11 522 795 1270 1390 794 997 3130 1350 4560 1700 1050 1690 

12 638 809 1290 1490 869 933 3080 1240 4360 1650 1170 1510 

13 595 693 1320 1410 903 1030 2990 1160 3860 1670 1050 1340 

14 682 846 1340 1480 888 1040 2940 1200 3570 1680 1040 1270 

15 613 679 1270 1440 933 925 2810 1180 3310 1590 1220 1270 


16 569 646 1290 1420 901 1020 2820 1190 2910 1500 1280 1230 

17 593 769 1140 1440 687 1410 2740 1290 2750 1640 1630 1410 

18 597 610 954 1470 827 2020 2600 1340 2640 1450 1690 1490 

19 587 702 997 1390 902 2670 2470 1390 2410 1320 1590 1550 

20 521 856 1020 1520 900 2950 2450 1500 2190 1350 1820 1550 


21 535 910 996 1460 910 3020 2270 1720 2060 1320 1930 1600 

22 659 867 951 
 1360 974 3070 2180 1710 2040 988 1930 1560 

23 641 777 1020 1350 1280 3060 2080 1620 1820 1010 1910 1550 

24 701 986 1250 1310 1620 3020 1980 1550 1560 947 1890 1560 

25 661 1100 1610 1270 1720 2960 1900 1470 1540 989 1820 1470 


26 720 1340 2110 1180 1590 2980 1820 1370 1320 947 1790 1410 

27 713 1520 2590 1160 1540 2880 1790 1320 1280 857 1630 1310 

28 
 679 1550 2540 1090 1510 2770 1600 1220 1200 869 1370 1320 

29 
 655 1610 2440 971 1390 2740 1610 1220 1120 886 1430 1320 

30 605 1530 2340 1010 --- 2740 1840 1140 990 919 1250 1240 

31 645 --- 2180 1040 2610 --- 1110 --- 1030 1150 ---


TOTAL 18824 27834 45398 43391 30364 57735 74330 42490 77620 39061 42970 48840 

MEAN 607 928 1464 1400 1047 1862 2478 1371 2587 1260 1386 1628 

MAX 754 1610 2590 2030 1720 3070 3130 1720 4740 1950 1930 2640 

MIN 480 610 951 971 687 925 1600 1110 990 857 1030 1230 

CFSM .45 .69 1.08 
 1.04 .78 1.38 1.84 1.02 1.92 .93 1.03 1.21 

IN. .52 
 .77 1.25 1.20 .84 1.59 2.05 1.17 2.14 1.08 1.18 1.35 


CAL YR 1979�MEAN MAX� .93�
TOTAL 456444 1251 4190 MIN 390 CFSM IN 12.58 

WTR YR 1980�548857
TOTAL MEAN 1500 MAX�4740 MIN 480 CFSM 1.11�
IN 15.12 




 

    

      
     

202 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04097540 PRAIRIE RIVER NEAR NOTTAWA, MI 


LOCATION.--Lat 41°53'18", long 85°24'34", in NIN1/4 SW sec.6, T.7 S., R.9 W., St. Joseph County, Hydrologic Unit 04050001, on left bank 

10 ft (3 m) upstream from bridge on State Highway 66, 3.0 mi (4.8 km) upstream from unnamed tributary, and 3.0 mi (4.8 km) southeast 

of Nottawa. 


DRAINAGE AREA.--106 mi. (275 km.). 


PERIOD OF RECORD.--October 1962 to current year. 


CAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period and those for period of indefinite stage-discharge relation, June 8-15, 

which are fair. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--18 years, 88.5 ft./s (2.506 m./s), 11.34 in/yr (288 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 523 ft./s (14.8 m./s), Mar. 6, 1976, gage height, 5.66 ft (1.725 m); maximum gage 

height, 5.86 ft (1.786 m) June 9, 1980, caused by bridge construction; minimum discharge, 11 ft./s (0.31 m./s), Aug. 9, 10, Sept. 

8, 9, 10, 1964; minimum gage height, 1.77 ft (0.539 m) Aug. 9, 10, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 375 ft3/s (10.6 m3/s) June 9, based on runoff correlation methods; maximum gage height, 

5.86 ft (1.786 m) June 9, caused by bridge construction; minimum discharge, 31 ft3/s (0.88 m3/s) Oct. 1, gage height, 2.32 ft 

(0.707 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 32 60 120 145 60 90 165 131 95 93 71 120 
2 37 64 114 137 60 85 166 128 123 89 71 174 
3 40 64 108 130 60 75 170 123 153 84 74 214 
4 42 63 103 124 60 71 194 117 186 81 73 215 
5 41 61 101 119 60 70 208 111 210 89 70 195 

6 42 59 101 114 60 70 233 106 219 93 68 169 
7 48 57 102 112 60 73 242 102 272 94 65 147 
8 50 57 104 107 60 74 239 98 300 90 61 132 
9 49 57 103 105 60 74 245 96 350 88 58 121 
10 48 61 101 104 60 73 241 93 370 87 62 112 

11 47 62 99 104 60 75 234 93 350 85 65 104 
12 47 63 99 133 60 75 227 96 330 84 71 98 
13 47 61 98 109 60 78 216 95 300 85 73 96 
14 46 60 96 104 60 81 212 95 270 86 76 98 
15 44 58 94 101 60 80 209 93 250 86 75 95 

16 44 58 92 99 61 86 206 90 227 87 75 91 
17 44 57 89 102 62 128 204 92 202 84 82 107 
18 44 56 85 104 63 168 195 108 183 80 94 117 
19 46 55 80 106 65 193 182 117 170 77 95 122 
20 48 55 81 105 66 204 172 125 161 75 104 120 

21 49 57 80 102 67 211 163 127 149 73 111 113 
22 51 63 82 100 87 202 153 122 139 70 110 107 
23 59 75 90 97 114 195 145 114 129 66 105 105 
24 61 86 111 90 127 196 140 108 124 61 97 100 
25 62 93 144 85 125 195 135 101 118 56 89 96 

26 61 111 166 80 175 188 130 96 113 53 83 93 
27 60 122 182 75 105 184 126 93 108 52 76 91 
28 58 131 189 70 101 176 125 87 103 56 71 87 
29 57 130 181 66 95 172 126 81 98 59 67 84 
30 56 125 169 62 --- 165 130 79 94 65 63 82 
31 55 --- 156 61 165 --- 87 --- 70 69 ---

TOTAL 1515 2181 3520 3152 2213 3972 5533 3204 5896 2398 2424 3605 
MEAN 48.9 72.7 114 102 76.3 128 184 103 197 77.4 78.2 120 
MAX 62 131 189 145 175 211 245 131 370 94 111 215 
MIN 32 55 80 61 60 70 125 79 94 52 58 82 
CFSM .46 .69 1.08 .96 .72 1.21 1.74 .97 1.86 .73 .74 1.13 
IN. .53 .77 1.24 1.11 .78 1.39 1.94 1.12 2.07 .84 .85 1.27 

CAL YR 1979 TOTAL 32555 MEAN 89.2 MAX 412 MIN 28 CFSM .84 IN 11.42 
WTR YR 1980 TOTAL 39613 MEAN 108 MAX 370 MIN 32 CFSM 1.02 IN 13.90 



 

 

    

      
   

203 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04097970 LIME LAKE OUTLET AT PANAMA, IN 


LOCATION.--Lat 41.42'46", long 85.07'10", in WI NW; sec.35, T.38 N., R.12 E., Steuben County, Hydrologic Unit 04050001, on right bank 

10 ft (3 m) downstream from dam for Lime Lake, 30 ft (9 m) upstream from bridge on Orland Road, and 0.7 mile (1.1 km) northwest of 

Panama. 


DRAINAGE AREA.--17.5 mi2 (45.3 km2), of which 3.68 mi2 (9.53 km2) does not contribute directly to surface runoff. 


PERIOD OF RECORD.--October 1969 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 950.00 ft (289.560 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for winter periods which are poor. Occasional regulation by control structure for Lime Lake. 


AVERAGE DISCHARGE.--11 years, 6.70 ft./s (0.190 m3/s), 5.20 in/yr (132 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 34 ft3/s (0.96 m3/s) Mar. 5, 1976, gage height, 4.59 ft (1.399 m); maximum gage height, 

4.61 ft (1.405 m) June 7, 1980; no flow at times during 1971 and 1972. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 28 ft3/s (0.79 m2/s) June 7, gage height, 4.61 ft (1.405 m); minimum daily, 0.24 ft3/s 

(0.007 m3/s) Oct. 20. 


DISCHARGE, In CU4IC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

.44 

.52 

.51 

.48 

.47 

.45 

.39 

.37 

.38 

.39 

2.7 
2.5 
2.4 
2.2 
2.2 

3.9 
3.8 
3.7 
3.6 
3.5 

3.2 
3.1 
3.0 
2.9 
2.8 

13 
12 
11 
9.7 
8.8 

21 
21 
22 
23 
23 

20 
20 
20 
18 
17 

10 
16 
15 
14 
14 

3.1 
2.9 
2.7 
2.7 
3.5 

14 
4.4 
4.2 
2.9 
3.0 

8.7 
9.1 
8.8 
8.5 
8.2 

6 
'1 
8 
9 
10 

.43 

.45 

.45 

.44 

.41 

.37 

.37 

.37 

.43 

.52 

2.0 
2.1 
2.0 
2.0 
1.9 

3.6 
3.6 
3.4 
3.3 
3.2 

2.7 
2.7 
2.6 
2.5 
2.5 

8.9 
8.4 
8.8 
8.8 
8.6 

23 
23 
23 
24 
24 

7.8 
.86 
.88 
.96 
1.2 

15 
18 
27 
24 
22 

3.6 
3.4 
3.2 
3.9 
4.3 

3.0 
3.1 
3.1 
3.1 
4.5 

7.8 
7.6 
12 
20 
18 

11 
12 
13 
14 
15 

.37 

.36 

.33 

.33 

.32 

.50 

.49 

.45 

.45 

.45 

1.9 
2.0 
1.9 
1.8 
1.9 

3.9 
4.0 
4.0 
3.9 
3.9 

2.4 
2.4 
2.3 
2.5 
2.4 

8.2 
8.0 
8.0 
7.9 
7.6 

23 
23 
23 
24 
24 

1.3 
1.5 
2.0 
2.2 
2.3 

20 
19 
13 
4.9 
6.5 

4.0 
4.4 
5.4 
5.3 
4.9 

5.4 
5.4 
5.3 
5.9 
5.5 

17 
15 
14 
13 
12 

16 
17 
18 
19 
20 

.27 

.28 

.31 

.28 

.?4 

.43 

.45 

.44 

.49 

.48 

1.7 
1.6 
1.5 
1.4 
1.4 

4.1 
4.4 
4.3 
4.1 
4.0 

2.4 
2.3 
2.3 
2.2 
2.1 

7.5 
9.7 

11 
12 
13 

23 
23 
23 
22 
22 

2.4 
3.7 
6.8 
7.4 
7.6 

7.5 
8.0 
8.2 
8.6 
8.6 

5.1 
4.7 
4.3 
4.0 
3.9 

5.1 
5.9 
6.4 
6.3 
8.8 

12 
13 
13 
12 
12 

21 
22 
23 
24 
25 

.25 

.32 

.39 

.31 

.29 

.57 

.76 

.99 
1.0 
1.1 

1.4 
1.8 
2.1 
3.6 
4.6 

3.9 
3.8 
3.8 
3.9 
4.0 

2.1 
2.3 
2.7 
3.7 
13 

15 
16 
17 
18 
19 

22 
22 
21 
21 
20 

7.8 
8.0 
8.2 
8.6 
8.3 

8.8 
8.9 
8.2 
7.5 
6.9 

3.7 
3.6 
3.1 
2.8 
2.5 

10 
9.7 
8.8 
8.3 
7.9 

12 
12 
12 
11 
11 

26 
27 
28 
29 
30 
31 

.29 

.31 

.?6 

.27 

.27 

.33 

2.6 
3.1 
3.4 
3.1 
2.9 
---

4.5 
4.4 
4.3 
4.1 
4.1 
4.0 

3.9 
3.8 
3.7 
3.6 
3.5 
3.3 

17 
16 
15 
14 

19 
19 
19 
20 
21 
21 

20 
20 
21 
21 
21 

---

7.6 
7.2 
6.9 
6.9 
7.6 
9.3 

6.3 
5.7 
4.9 
4.2 
3.3 
---

2.3 
2.2 
13 
22 
20 
18 

7.5 
7.1 
6.7 
6.6 
6.4 
7.2 

10 
9.6 
9.2 
8.9 
8.7 
---

TOTAL 
MEAN 
mAX 
MIN 
CEsm 
IN. 

10.98 
.35 
.52 
.24 
.0? 
.0? 

28.19 
.94 
3.4 
.37 
.05 
.06 

78.0 
2.52 
4.6 
1.4 
.14 
.17 

117.4 
i.79 
4.4 
3.2 
.22 
.25 

137.1 
4.73 

17 
2.1 
.27 
.29 

394.9 
12.7 

21 
7.5 
.73 
.84 

666 
22.2 

24 
20 

1.27 
1.42 

230.30 
7.43 

20 
.86 
.43 
.49 

344.0 
11.5 
27 
3.3 
.66 
.73 

172.5 
5.56 

22 
2.2 
.32 
.37 

191.5 
6.18 

14 
2.9 
.35 
.41 

346.1 
11.5 
20 
7.6 
.66 
.74 

CAL YP 1979 
wTN YP 1980 

TOTAL 
TOTAL 

1647.04 
2716.97 

mEAN 4.51 
MEAN 7.42 

MAX 18 
MAX 27 

MIN 
MIN 

.24 

.?4 
CFSM .26 
CFSM .42 

IN 3.50 
IN 5.78 



 

 

    

     
     

204 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04099000 ST. JOSEPH RIVER AT MOTTVILLE, MI 


LOCATION.--Lat 41°48'03", long 85°45'22", in SW4 sec. 6, T.8 S., R.12 W., Michigan Meridian, St. Joseph County, Hydrologic Unit 

04050001, on right bank 500 ft (152 m) upstream from bridge on U.S. Highway 12 at Mottville, 0.4 mi (0.6 km) downstream from 

Michigan Power Co. hydroelectric plant, 4 mi (6 km) upstream from Pigeon River, and at mile 96 (154 km). 


DRAINAGE AREA.--1,866 mil (4,833 km2). 


PERIOD OF RECORD.--October 1923 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1387: 1930, 1932, 1938, 1940-42, 1945. WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 755.3 ft (230.22 m) Michigan Power Co. datum. Prior to Oct. 1, 1951, at site 0.4 mi 

(0.6 km) upstream at datum 4.2 ft (1.28 m) higher. 


REMARKS.--Records good. Flow regulated by powerplants above station. Several observations of water temperature were made 

during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--57 years, 1,550 ft3/s (43.90 m2/s), 11.28 in/yr (287 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,700 ft3/s (303 m3/s) Apr. 27, 1950, gage height, 10.76 ft (3.280 m), present 

datum; minimum daily, 39 ft3/s (1.10 m3/s) Oct. 19, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,660 ft3/s (160 m3/s) June 11, gage height, 7.17 ft (2.185 m); minimum, 78 ft3/s 

(2.21 m3/s) Oct. 31, gage height, 1.09 ft (0.332 m); minimum daily, 659 ft3/s (18.7 m3/s) Oct. 1, 22. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 659 1230 2090 2720 1550 1870 3200 2440 1850 1360 1510 2060 
2 1110 1190 2030 ?630 1470 1760 3210 2230 2280 1580 1450 2590 
3 945 1350 1900 2620 1480 1640 3180 2100 2660 1350 1470 2620 
4 962 1340 1870 2450 1480 1610 3190 2210 3050 1250 1590 3020 
5 687 1280 1750 2390 1390 1590 3490 2180 3200 1410 1700 3410 

6 1140 1220 1800 2120 1340 1590 3540 2100 3630 1920 1630 3000 
7 904 1280 1800 1960 1370 1580 3680 2050 3820 1990 1780 2940 
8 687 1160 1860 1840 1390 1560 3900 1840 5080 1830 1560 2840 
9 1070 1310 1820 1690 1370 1560 3850 1770 5020 1970 1400 2380 
10 1350 1240 1830 1670 1390 1580 3900 1730 5650 2590 1490 2560 

11 1090 1120 1810 1840 1250 1580 4070 1680 5500 2020 1590 2370 
12 715 1270 1790 1940 1180 1540 4030 1910 5330 2140 1610 2250 
13 880 1150 1790 1970 1330 1500 3930 1790 5030 2130 1640 2060 
14 1040 1000 1790 2030 1380 1540 3890 1710 4620 2120 1570 1990 
15 780 1260 1740 2060 1390 1560 3790 1830 4420 2080 1720 1860 

16 11'10 970 1700 2010 1390 1540 3660 1550 3810 1960 1700 1830 
17 880 1240 1690 2010 1300 1680 3650 1760 3640 2060 1900 1950 
18 825 995 1620 2030 1140 2290 3460 2020 3410 1910 2290 2190 
19 920 864 1520 2010 1350 3090 3360 1950 3350 1790 2130 2180 
20 970 1080 1540 2000 1450 3590 3230 1980 3060 1750 2320 2030 

21 818 1410 1510 2020 1340 3750 3140 2220 2880 1780 2520 1'10 
22 659 1510 1510 1980 1610 3750 2920 2330 2820 1530 2520 2246 
23 1060 1240 1520 1910 1720 3780 2940 2250 2330 1350 2480 2160 
24 1150 1120 1690 1770 1940 3820 2740 2190 2390 1410 2440 2210 
25 1070 1460 1670 1740 2260 3760 2590 2130 2110 1310 2410 2090 

26 970 1900 2560 1770 2140 3670 2540 2020 2030 1310 2320 1880 
27 1160 2050 3010 1740 2140 3700 2510 1820 1880 1310 2330 1940 
28 1160 2090 3450 1610 2120 3530 2430 1780 1780 1340 2110 1910 
29 929 2160 3120 1520 2000 3510 2150 1770 1700 1310 1910 1880 
30 962 2110 3050 1440 --- 3500 2350 1640 1470 1250 1870 1920 
31 958 --- 2830 1490 3460 --- 1790 --- 1350 1690 ---

TOTAL 29700 40599 61660 60980 44660 76480 98520 60770 99800 52460 58650 68570 
MEAN 958 1353 1989 1967 1540 2467 3284 1960 3327 1692 1892 2286 
MAX 1350 2160 3450 2720 2260 3820 4070 2440 5650 2590 2520 3410 
MIN 659 864 1510 1440 1140 1500 2150 1550 1470 1250 1400 1830 
CFSM .51 .73 1.07 1.05 .83 1.32 1.76 1.05 1.78 .91 1.01 1.23 
IN. .59 .81 1.23 1.22 .89 1.52 1.96 1.21 1.99 1.05 1.17 1.37 

CAL YR 1979 TOTAL 660283 MEAN 1809 MAX 5230 MIN 526 CFSM .97 IN 13.16 
WTR YR 1980 TOTAL 752849 MEAN 2057 MAX 5650 MIN 659 CFSM 1.10 IN 15.01 



 

 

 

 

 

 

     
      

205 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04099750 PIGEON RIVER NEAR SCOTT, IN 


LOCATION.--Lat 41.44'56", long 85°34'35", in SRI N104 sec.14, T.38 N., R.8 E., Lagrange County, Hydrologic Unit 04050001, on right bank 

20 ft (6 m) downstream from bridge on County Road 750 North, 1,200 ft (366 m) downstream from Page ditch, 0.7 mile (1.1 km) south of 

Indiana-Michigan State line, and 1.2 miles (1.9 km) northwest of Scott. 


DRAINAGE AREA.--361 mi. (935 km2), of which 53.9 mi. (139.6 km.) does not contribute directly to surface runoff. 


PERIOD OF RECORD.--June 1968 to current year. 


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 815.00 ft (248.412 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. 


AVERAGE DISCHARGE.--12 years, 333 ft./s (9.431 m./s), 12.53 in/yr (318 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,780 ft./s (50.4 m./s) Mar. 5, 1976, gage height, 7.07 ft (2.155 m); minimum daily, 

42 ft3/s (1.19 m./s) Oct. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 978 ft3/s (27.7 m3/s) Apr. 10, gage height, 5.32 ft (1.622 m); minimum daily, 114 ft3/s 

(3.23 m./s) Oct. 1. 


DISCHARGE, IN CUAIC FEET PER SECOND, WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 114 156 310 501 233 312 764 442 378 205 244 471 
2 133 193 307 487 231 302 740 431 554 209 243 480 
3 141 170 299 470 228 295 738 421 597 196 251 401 
4 133 157 296 442 225 288 825 409 524 185 245 352 
5 125 151 296 424 222 282 950 396 476 189 230 333 

6 126 145 304 398 219 274 923 378 481 200 221 310 
7 149 148 313 380 217 267 864 361 505 197 211 295 
8 15? 147 306 360 217 271 855 346 570 191 201 294 
9 139 149 290 365 215 284 899 337 623 191 193 293 
10 134 174 278 350 ?15 305 966 325 577 204 211 287 

11 133 179 273 340 210 363 949 322 539 200 263 278 
12 126 169 277 330 207 358 910 322 521 202 266 270 
13 126 162 282 325 200 352 868 326 505 209 248 267 
14 130 159 273 320 197 352 845 329 489 214 252 261 
15 127 157 262 310 194 355 857 316 475 202 252 252 

16 126 189 256 305 190 384 855 168 464 213 238 247 
17 128 149 248 328 186 461 807 273 438 225 248 308 
18 12R 132 235 335 182 578 755 371 404 209 266 358 
19 125 155 230 320 178 606 718 405 377 201 265 308 
20 123 159 228 310 175 613 684 383 360 198 309 282 

21 122 162 228 303 250 664 650 377 336 190 406 275 
22 124 183 237 298 370 727 612 379 311 191 409 273 
23 152 218 275 293 420 771 549 378 293 192 359 287 
24 166 245 342 285 390 786 518 378 282 177 334 288 
25 142 237 475 280 370 838 505 368 272 168 324 274 

26 140 293 535 270 354 879 488 349 260 163 314 264 
27 136 326 514 261 335 841 467 329 246 170 301 256 
28 134 325 457 254 330 807 462 312 235 200 285 247 
29 130 321 480 250 322 801 471 299 227 277 274 242 
30 130 313 509 248 --- 800 456 293 215 265 266 237 
31 130 --- 506 238 787 --- 327 --- 247 272 ---

TOTAL 4124 5819 10121 10380 7282 16003 21950 10850 12534 6280 8401 8990 
MEAN
MAX 

133 
166 

194 
326 

326 
535 

335 
501 

251 
420 

516 
879 

732 
966 

350 
442 

418 
623 

203 
277 

271 
409 

300 
480 

MTN 114 132 228 238 175 267 456 168 215 163 193 237 
CFSM .37 .54 .90 .93 .70 1.43 2.03 .97 1.16 .56 .75 .83 
IN. .42 .60 1.04 1.07 .75 1.65 2.26 1.12 1.29 .65 .87 .93 

CAL Y9 1979 TOTAL 108801 MFAN 298 MAX 1270 MIN 114 CFSM .83 TN 11.21 
wTk YP 1980 TOTAL 122734 MEAN 335 Max 966 MIN 114 CFSM .93 IN 12.65 



 

 

 

   

    
   

206 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04100222 NORTH BRANCH ELKHART RIVER AT COSPERVILLE, IN 


LOCATION.--Lat 41028'54", long 85028'32", in NE; NW' sec.22, T.35 N., R.9 E., Noble County, Hydrologic Unit 04050001, on right bank 

at downstream side of bridge on County Road 900 North, 1,300 ft (396 m) downstream from Boyd ditch, 1.7 miles (2.7 km) upstream 

from Hustin ditch, and 3.1 miles (5.0 km) downstream from Waldron Lake. 


DRAINAGE AREA.--142 mil (368 km2). 


PERIOD OF RECORD.--October 1971 to current year. October 1950 to September 1971 at site 3.1 miles (5.0 km) upstream, published as 

North Branch Elkhart River near Cosperville. Records may not be equivalent 


GAGE.--Water-stage recorder. Datum of gage is 880.12 ft (268.261 m) National Geodetic Vertical Datum of 1929 (levels by State of 

Indiana, Department of Natural Resources). 


REMARKS.--Records good except those for winter periods, which are fair. Flow regulated at times by dam at Waldron Lake. 


AVERAGE DISCHARGE.--9 years, 125 ft3/s (3.540 m2/s), 11.95 in/yr (304 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 682 ft3/s (19.3 m./s) Apr. 7, 1978, gage height, 7.41 ft (2.258 m): minimum daily, 

2.4 ft3/s (0.068 m./s) Nov. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 348 ft./s (9.86 m./s) June 7, gage height, 6.38 ft (1.945 m): minimum daily, 38 ft3/s 

(1.08 m2/s) July 26. 


DISCHARGE. IN CU.1C FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 68 61 98 169 70 119 330 178 134 69 84 141 
2 81 70 93 166 66 112 321 171 234 67 75 152 
3 100 58 88 164 64 109 313 165 298 64 70 157 
4 113 64 85 160 61 106 327 157 328 60 66 156 
5 118 60 84 156 59 105 332 147 340 86 62 152 

6 125 57 86 150 57 106 322 139 342 111 59 147 
7 131 54 86 142 56 101 310 130. 344 105 59 140 
8 132 54 88 144 55 113 305 123 340 93 56 136 
9 127 58 88 132 54 136 315 114 328 86 54 126 
10 116 67 85 127 54 159 321 106 316 75 58 123 

11 104 66 82 129 54 167 317 101 301 75 68 118 
12 81 64 87 121 54 168 309 97 285 70 84 111 
13 66 61 90 133 55 163 300 95 267 64 88 104 
14 Ss 59 86 132 58 155 298 103 251 58 102 98 
15 51 57 m4 126 56 154 296 103 240 53 108 92 

16 47 58 81 123 54 157 291 99 229 51 108 87 
11 48 56 76 126 53 209 281 100 214 45 109 113 
18 47 56 74 127 52 253 271 121 202 42 115 127 
19 52 56 73 124 52 271 261 131 190 41 118 132 
20 61 56 71 121 52 2713 253 132 179 44 130 129 

21 68 58 71 118 54 295 246 131 167 43 153 126 
22 70 63 74 115 109 308 237 128 154 46 162 123 
23 80 76 84 110 145 313 228 124 143 49 165 126 
24 78 84 115 107 149 320 219 120 134 45 165 132 
25 74 84 167 103 147 331 209 116 124 41 161 139 

26 67 96 178 99 140 334 201 110 116 38 157 139 
27 62 105 180 94 132 332 194 100 105 39 148 142 
28 56 108 180 90 130 329 191 93 91 77 139 147 
29 54 105 178 85 127 332 188 86 79 108 133 148 
30 53 100 175 79 --- 332 183 89 72 107 129 147 
31 52 --- 172 74 333 --- 114 --- 96 133 ---

TOTAL 2440 2081 3259 3845 2269 6699 8172 3726 6547 2048 3318 3910 
MEAN 78.7 69.4 105 124 78.2 216 272 120 218 66.1 107 130 
MAX 132 108 180 169 149 334 332 178 344 111 165 157 
MIN 47 54 71 74 52 101 183 86 72 38 54 87 
CFSM .55 .49 .74 .87 .55 1.52 1.92 .85 1.54 .47 .75 .92 
IN. .64 .55 .H5 1.01 .59 1.75 2.14 .98 1.72 .54 .87 1.02 

CAL Y9 1979 TOTAL 36834 MEAN 101 MAx 417 MIN 11 CFSM .71 IN 9.65 
wTP YR 1980 TOTAL 48314 MEAN 132 mAx 344 mini 38 CFSM .93 IN 12.66 



   
       

         
    

 

 

 

      
     

207 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04100500 ELKHART RIVER AT GOSHEN, IN 


LOCATION.--Lat 41°35'36", long 85°50'55", in NE; NE', sec.8, T.36 N., R.6 E., Elkhart County, Hydrologic Unit 04050001, on right bank 

20 ft (6 m) downstream from River Avenue bridge at Goshen, 0.4 mile (0.6 km) upstream from Rock Run, and at mile 16.1 (25.9 km). 


DRAINAGE AREA.--594 mi. (1,538 km2). 


PERIOD OF RECORD.--April 1931 to current year. 


REVISED RECORDS.--WSP 1337: 1939(M). WSP 1557: 1954. WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 769.43 ft (234.522 m) National Geodetic Vertical Datum of 1929. Prior to Nov. 20, 1931, 

nonrecording gage at same site and datum. 


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


AVERAGE DISCHARGE.--49 years, 502 ft3/s (14.22 m2/s), 11.48 in/yr (292 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,440 ft3/s (154 m3/s) Apr. 4, 1950, gage height, 10.15 ft (3.094 m); maximum gage 

height, 10.33 ft (3.149 m) July 10, 1951 and Mar. 5, 1979; minimum daily discharge, 7.0 ft3/s (0.20 m2/s) Aug. 11, 1964, result of 

extreme regulation. 


EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 1,800 ft3/s (51.0 m2/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Apr. 5 0300 *2390 67.7 *6.44 1.963 June 3 1100 1840 52.1 5.83 1.777 
Apr. 10 0400 2000 56.6 5.77 1.759 

Minimum daily discharge, 157 ft3/s (4.45 m2/s) Oct. 31. 


DISCHA46F, IN CUaIC FEET PFP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VAI UES 

DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 214 185 462 660 271 445 1380 661 551 269 302 463 
2 242 22? 425 634 ?6U 430 1300 642 1080 262 287 503 
3 260 209 389 601 750 4?1 1350 623 1790 255 283 644 
4 272 206 387 583 240 418 1950 603 1610 225 274 555 
5 27? 193 372 557 ?33 415 2210 585 1390 270 259 479 

6 268 192 400 516 ?25 418 1760 567 1240 380 252 438 
7 280 185 407 488 221 411 1500 550 1180 372 243 410 
6 284 181 400 385 219 471 1420 536 1300 351 230 3Q2 
9 284 189 380 374 212 718 1700 520 1440 339 240 388 

10 268 207 3n8 418 210 941 1930 501 1210 326 260 368 

11 253 213 356 512 207 1010 1690 465 1020 308 277 345 
12 249 208 363 481 205 846 1530 447 916 298 314 333 
13 238 20? 383 422 201 734 1430 473 833 283 314 326 
14 214 194 361 483 230 666 1420 557 766 256 347 310 
15 181 189 364 470 220 647 1650 498 728 235 413 298 

16 187 183 351 461 210 748 1630 463 712 219 395 291 
17 187 179 331 465 202 1070 1390 475 661 206 427 400 
16 184 176 281 544 199 1680 1240 549 603 194 458 465 
19 178 174 326 521 196 1590 1150 567 566 198 450 410 
20 172 175 320 409 193 1350 1060 552 535 197 487 386 

21 172 181 305 482 210 1360 1010 535 500 196 546 373 
22 226 212 313 488 617 1500 948 517 472 205 528 372 
23 221 270 367 455 1070 1390 891 502 439 210 488 383 
24 214 332 630 321 890 1350 845 494 407 205 465 386 
25 214 346 1270 364 686 1560 804 471 369 199 454 383 

26 210 816 1340 361 537 1600 767 439 349 192 444 377 
21 194 810 1010 345 49U 1410 729 416 331 206 428 375 
20 178 657 824 330 480 1310 721 393 315 246 385 370 
29 166 579 746 317 465 1340 707 380 293 287 354 370 
30 158 506 713 303 --- 1440 679 382 278 307 357 366 
31 157 --- 646 286 1390 --- 451 --- 311 401 ---

TOTAL 6799 8371 15532 14118 ,0448 31069 36791 15814 23884 8007 11362 11959 
MEAN 219 279 504 455 340 1002 1293 510 796 258 367 399 
'403 284 810 1340 660 1070 1680 2210 661 1790 380 546 644 
'AIN 157 174 261 288 193 411 679 380 278 192 230 291 
CFCm .37 .47 .85 .71 .57 1.69 2.14 .86 1.34 .43 .62 .67 
I,. .43 .57 .98 .88 .62 1.95 2.43 .99 1.50 .50 .71 .75 

Cal_ Yk 1979 TOTAL 168252 MEAN 461 4115 4410 MIN 124 1659 ./8 TN 10.54 
*T8 Y4 1980 TOTAL 195654 ',WAN 535 M45 2210 MIN 157 CFS,1 .90 TN 12.25 



 

 

  
 

208 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101000 ST. JOSEPH RIVER AT ELKHART, IN 


LOCATION.--Lat 41.41'30", long 85.58'30", in 914 NE4 sec.5, T.37 N., R.5 E., Elkhart County, Hydrologic Unit 04050001, on left bank 

200 ft (61 m) downstream from mouth of Elkhart River, 200 ft (61 m) upstream from Main Street bridge in Elkhart, 2,000 ft (610 m) 

downstream from Christiana Creek, 0.5 mile (0.8 km) downstream from Elkhart Hydroelectric Plant, and at mile 76.5 (123.1 km). 


DRAINAGE AREA.--3,370 mi. (8,728 km2). 


PERIOD OF RECORD.--August 1947 to current year. Gage heights at site 0.8 mile (1.3 km) downstream at different datum from September 

1924 to March 1926 are available in the district office. 


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 700.00 ft (213.360 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. The flow is regulated by Elkhart Hydroelectric Plant. 


AVERAGE DISCHARGE.--33 years, 3,092 ft3/s (87.57 m./s), 12.46 in/yr (316 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 18,400 ft3/s (521 m./s) Apr. 5, 1950, gage height, 27.82 ft (8.480 m); minimum 

daily, 336 ft3/s (9.52 m./s) Aug. 5, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge 10,100 ft3/s (286 m3/s) June 10, gage height, 23.62 ft (7.199 m); minimum daily, 1,220 

ft3/s (34.6 m./s) Oct. 18. 


DISCHARGE.�IN CUPIC FEET PEP SECOND.�WATER YEAR OCTOPER 1979 TO SEPTEMBER 1980 
MEAN VALUE", 

DAY OCT NOV�DEC JAN FEo MAR�APR MAY�JUN�JUL AUG SEP 

1 1250 1920 3760 4810 2620 3290 6560 4480 3520 2290 2430 3700 
2 2200 2210 3630 4670 2660 3220 6380 4270 4720 2720 2280 4410 
3 2310 2230 3420 4580 2620 2930 6340 4010 5710 2410 2410 4510 
4 1670 2200 3290 4410 2430 2970 7100 4060 6390 2170 2480 4630 
5 1350 1950 3260 4180 7590 1090 7840 4040 5980 2400 2500 5070 

6 1910 2180 3290 3900 2490 2950 7350 3860 6230 2860 2620 4540 
7 1960 1930 3340 3390 2360 2920 7210 3720 6340 3040 2410 4360 
8 1360 2150 3350 3120 2390 2990 7290 3540 7520 2920 2460 4210 
9 1720 2030 3340 3090 2430 3210 7750 3350 7830 2950 2140 3830 

10 2200 2260 3260 3050 2350 3630 8040 3290 8280 3470 2380 3770 

11 1290 1960 3240 1750 2250 3880 7930 3140 8220 3170 2610 3730 
12 1620 1970 3240 3560 2100 3610 7790 3390 7860 3050 2610 3420 
13 1420 2240 3200 3600 2.150 3370 7520 3310 7530 3070 2710 3180 
14 1760 1780 3240 3630 2360 3340 7460 3270 6920 3040 2650 3080 
15 1400 2180 3130 3590 2370 3290 7690 3290 6900 3000 2790 3010 

16 1610 1710 3050 3540 2330 3500 7520 3140 6280 2860 2770 2940 
17 1890 2190 3390 1620 2180 4090 7150 3040 5710 2830 3120 3390 
18 1220 1840 2960 3700 2000 4930 6860 3580 5600 2850 3520 3660 
19 1640 1580 2760 3700 2720 6150 6490 3700 5260 2590 3430 3540 
20 1700 1860 2820 3590 2570 6530 6230 3680 4970 2570 3750 3470 

21 1320 2190 2700 3590 2320 6850 5910 3830 4520 2570 4070 3360 
22 1410 2690 2720 3460 3370 7000 5690 3940 4360 2400 3990 3500 
23 1550 2410 2910 1390 4370 6990 5460 3800 3880 2140 3990 3430 
24 1870 2320 3610 3090 4200 6990 5250 3710 3700 2140 3840 3440 
25 1930 2670 4500 1030 4190 7390 4990 3650 3430 2020 3760 3300 

26 1780 3910 5370 3170 3860 7270 4860 3450 3170 1930 3590 3240 
27 1960 4330 5500 2.950 3810 7100 4760 3230 3070 2040 3620 2970 
28 1930 4190 5710 3020 3830 6830 4640 3100 2920 2170 3330 3080 
29 1620 4040 5450 2630 3540 6850 4330 3070 2770 2200 3070 2970 
30 1680 3940 5160 2630 --- 6870 4360 2990 2560 2190 2920 3050 
31 1650 --- 5010 2720 6810 --- 3290 -.._ 2290 2960 ---

TOTAL 52180 73060 113710 100170 80960 150840 194750 110220 162150 80350 93210 108790 
MEAN 1683 2435 3668 3522 2792 4866 6492 3555 5405 2592 3007 3626 
MAX 2310 4330 5710 4810 4370 7390 8040 4480 8280 3470 4070 5070 
MIN 1220 1580 2700 2630 2000 2920 4330 2990 2560 1930 2140 2940 
CFSM .50 .72 1.09 1.05 .83 1.44 1.93 1.06 1.60 .77 .89 1.08 
19. .58 .81 1.26 1.21 .89 1.67 2.15 1.22 1.79 .89 1.03 1.20 

CAL YR 1979�TOTAL 1171830�MEAN 3210 MAX�11400 MIN 1090 CFSM .95 IN 12.94 
WTR YR 1980�TOTAL 1329390�MEAN 3632 MAX 8280�MIN 1220 CFSM 1.08 IN�14.67 



 209 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101500 ST. JOSEPH RIVER AT NILES, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 41°49'45", long 86015'35", in SW14 sec. 26, T.7 S., R.17 W., Berrien County, Hydrologic Unit 04050001, on right bank 

100 ft (30 m) upstream from Main Street Bridge at Niles, 0.6 mi (1.0 km) downstream from dam at French Paper Co., 1 mi (2 km) 

upstream from Dowagiac River, and at mile 44 (71 km). 


DRAINAGE AREA.--3,666 mi. (9,495 km.). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1930 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1387: 1931, 1933-36, 1940-43, 1945-46(M). WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 633.02 ft (192.944 m) National Geodetic Vertical Datum of 1929. Prior to Oct. 1, 1968, 

at datum 2.00 ft (0.610 m) higher. Oct. 1, 1930 to Feb. 11, 1931, nonrecording gage on Main Street Bridge, and Feb. 12 to June 30, 

1931, nonrecording gage 50 ft (15 m) upstream from present site (gage heights referred to NGVD). Since Apr. 13, 1970, auxiliary 

water-stage recorder at sewage-treatment plant, 1.1 mi (1.8 km) downstream from base gage at same datum. Oct. 1, 1943 to Apr. 12, 

1970, auxiliary gage was headwater gage at hydroelectric plant at Buchanan Dam, 8 mi (13 km) downstream from base gage at different 

datum. 


REMARKS.--Water-discharge records good. Flow regulated by powerplants above station. 


AVERAGE DISCHARGE.--50 years, 3,184 ft./s (90.17 m3/s), 11.79 in/yr (299 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 20,200 ft./s (572 m./s) Apr. 5, 1950, gage height, 15.10 ft (4.602 m), present 

datum; minimum daily, 420 ft3/s (11.9 m3/s) Aug. 30, 1931. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 8,950 ft3/s (253 m3/s) Apr. 10, gage height, 9.38 ft (2.859 m); minimum daily, 

994 ft3/s (28.15 m3/s) Oct. 23. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 1590 2160 4050 5170 2890 3540 6920 4930 3690 2070 2480 4120 
2 2520 2420 3860 4720 2820 3350 6470 4610 5330 2730 2900 4780 
3 3070 2240 3680 4790 2950 3640 6920 4290 5900 2710 2540 4870 
4 1900 2440 3590 4610 2530 3380 7280 4180 6760 2470 2640 4760 
5 2100 2380 3330 4650 2910 3250 8230 4240 6320 2580 2620 5340 

6 1890 2510 3540 4150 2580 3220 7980 4200 6560 2690 2810 4990 
7 2420 2090 3550 3640 2750 3080 7390 4040 6590 3360 2700 4550 
8 2050 2340 3770 3090 2550 3180 7680 3860 7480 3140 2940 4590 
9 1800 2270 3590 3840 2790 3480 8630 3090 8420 3090 2400 4330 
10 2330 2430 3320 3240 2590 4040 8900 3480 8300 3470 2750 3910 

11 1820 2060 3470 3840 2520 4310 8710 3370 8370 3780 2740 4030 
12 2050 2420 3430 3570 2370 4220 8330 3530 8180 2940 2920 3960 
13 1900 2430 3510 3900 2330 1600 8010 3610 7750 3200 3050 3690 
14 3470 2070 3460 3980 2670 3500 7800 3580 7240 3330 3320 3550 
15 2920 2370 3270 3920 2680 3690 8290 3220 6840 2970 3030 2830 

16 1970 2060 3240 3640 2560 3780 8360 3790 6800 3300 3060 3440 
17 2400 2030 3390 3870 2470 4590 7470 3050 5720 2820 3660 3780 
18 1650 2290 3260 4030 2280 5870 7290 3690 5830 3140 3360 4000 
19 1950 1980 3140 3710 2330 6360 6860 4020 5360 2890 4020 4000 
20 1940 1910 3040 3880 2990 6900 6630 3820 5440 2760 4000 3940 

21 1890 2370 3020 3800 2500 6980 6130 3920 5370 2710 4410 3520 
22 1270 2910 3030 3770 3530 7470 6220 4030 4560 2810 4380 3910 
23 994 2600 2980 3680 5180 7380 5450 4210 4650 2380 4070 3820 
24 1090 2680 3850 3180 4640 7310 5800 3960 3980 2380 4200 3540 
25 1770 2800 5440 3480 4590 7890 4940 3810 3890 2210 4000 3890 

26 2040 4350 5830 3050 4510 7530 5090 3890 3370 2370 4240 3530 
27 1990 4980 6020 3330 4080 7690 5030 3280 3590 2370 3450 3010 
28 2070 4590 5940 3050 4030 7000 5000 3350 2430 2230 3770 3480 
29 2240 4350 5770 2960 4090 7140 4840 3310 3050 2580 3310 3220 
30 1930 4190 5570 2800 --- 7510 4270 3370 2780 2230 3200 3240 
31 1870 --- 4940 2840 7100 --- 3470 --- 2570 3380 ---

TOTAL 62894 80720 121880 116180 89710 161980 206920 117200 170550 86280 102350 118620 
MEAN 2029 2691 3932 3748 3093 5225 6897 3781 5685 2783 3302 3954 
MAX 3470 4980 6020 5170 5180 7890 8900 4930 8420 3780 4410 5340 
MIN 994 1910 2980 2800 2280 3080 4270 3050 2430 2070 2400 2830 
CFSM .55 .73 1.07 1.02 .84 1.43 1.88 1.03 1.55 .76 .90 1.08 
IN. .64 .82 1.24 1.18 .91 1.64 2.10 1.19 1.73 .88 1.04 1.20 

CAL YR 1979�1315744�13700 CFSM 13.35
TOTAL MEAN 3605 MAX�MIN 994��.98 IN�

WTR YR 1980�MEAN 3922 MAX�CFSM 1.07 IN 14.56
TOTAL 1435284�8900 MIN 994��




 

 

 

 
  

   

 

        

   

  

  

210 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


WATER QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1979 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1979 to current year. 

WATER TEMPERATURE: February 1979 to current year. 


REMARKS.--Daily specific conductance and water temperature records are based on once-daily measurements at 1700 hours by a local 

observer. Biological Data (Phytoplankton) is for the 1979-80 water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily recorded (water years 1979, 1980), 619 micromhos Feb. 5, 6, 1980; minimum daily, 310 micro-

mhos, Mar. 4, 1979. 

WATER TEMPERATURES: Maximum daily recorded, 29.0°C July 20, 21, 1980; minimum daily recorded, 0.0°C on several days during winter 

period. 


WATER DUALITY DATA. WATER YEAR OCTORFR 1979 TO SEPTEMBER 1980 


OXYGEN.�STRER4 

CIFIC� DIS FORM. TOCOCCI�HARD-


STREA^i- CON- SOLVED FECAL, FECAL, HARD- NESS. CALCIUM 

FLOW, DUCT- TEMPER- OXYGEN, (PER-��0.7�KF AGAR�NONCAR..�


SPF-� COLI...�


NESS�DIS-

INSTAN- ANCF�
PH ATURE. DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED


TIME TANFOUS (MICRO- FIELD WATER SOLVED SATUR- (COLS./ PER�(MG/L (MG/L
AS�

DATE (CFS) MHOS)��(DEG C) ATION)�� CAC03)
(UNITS)�(MG/L1 100 ML) 100 ML)��CAC03) AS CA) 


(CT 

12... 1115�
1910 530��11.0��95�� 250 68
8.2 10.2 K89�47��


NOV 

21... 1030�
2770 575��8.0��94��140��34��
i3.0 11.0 340 260 71 


OFC 

28... 1030�
5940 516��3.5�98�� 230
7.1 13.2 b400��63��
1000 66 


JAN 

30... 2760 8.1 14.6 460
1015�585��.5 101 850 270 61 75 


MAR 

05... 1100�
3670�560 8.0 1600 260 57��
1.5 1200��72 

APR 

07... 1530�500��9.5�� 660 240 68
6700 1.9 11.2 100��1200��68��

MAY 

22... 1215�535��18.0 
 K600 250 68
3080 7.8 10.1 107��K160��45��


JUN 

25• • • 1330�3450 510��23.0��112��K25�47��
7.8 9.2 250 73 


JUL 

30... 1400�2130 45d�� 7.6 90�� 260 52��
8.1 23.0�� 72 

AUG 

27... 466��
1030� 7.9 8.2 99��77��51��
1680 25.0��K800 250 69 


SEP 

30... 1300�521�� 510 260 47��
3210 8.1 17.0�� K110��70 


MAGNE- SILVER. sonlom POTAS- CARBON 
slum, TOTAL SODIUM. AD- SLUM• RICAR- ALKA... DIOXIDE SULFATE 
NS-. RECOV- DIS- SORP.. DIS- BONATE CAR- UNITY DIS- DIS-

DATE 

SOLVED 
(mG/L 
AS MG) 

ERAHLF 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

TTON 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS�K) 

(MG/L 
AS 

HCO3) 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS 504) 

OCT 
12... 20 0 13 .4 14 1.8 250 0 205 2.5 43 

NOV 
21... 19 0 11 .3 12 1.8 270 0 221 4.3 47 

DEC 
2m... 
JAN 

17 8.5 .2 10 2.8 210 0 172 6.7 48 

30... 
MAR 

21 0 13 .3 13 1.8 260 0 213 3.3 48 

05... 
APR 

20 0 13 .4 10 2.0 250 0 205 4.0 53 

07... 17 8.0 .2 7 2.4 210 0 172 4.2 45 
MAY 
22... 20 0 11 .3 9 1.6 250 0 205 6.3 48 

JUN 
25... 

JUL 
17 0 9.6 .3 8 2.0 250 0 210 6.2 42 

30... 20 12 .3 9 1.9 270 0 210 3.3 32 
AUG 
27... 19 0 9.1 .3 7 2.0 250 0 200 4.9 42 

SEP 
30... 20 0 10 .3 8 2.1 270 0 210 3.3 31 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SOLIDS, SOLIDS,�NITRO-�NITRO:. 

CHLO-�SILICA, RESIDUE SUM OF�NITRO:. NITRO... NITRO:.
FLUO-� SOLIDS, GEN, GEN,�����

RIDE,�DIS-��CONSTI... GEN,���GEN,��GEN,
RIDE, AT 180�DIS... NO2.NO3 AMMONIA�

DIS-�SOLVED��SOLVED NO2.,103 AMMONIA AMMONIA
DIS- DEG* C TUENTS,�DIS.... DIS-����

SOLVED SOLVED (MG/L DIS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L


DATE AS CL)��5102)��(MG/L) AS N)����AS N)��AS NH4)
AS F) (MG/L) DAY) AS N) AS N)�


OCT 

12• • • 25�.2 321 1660 1.0 .280���
6.1��305 1.1����.330 .40 


NOV 

318 2530 1.7������
21... 23�.2 6.6 338 1.3 .300 .270���.36 


DEC 

28... 19�.2 7.2 323 304 5180 7.2 .200 .200���
7.2������ .26 

JAN 

30... 24�.2 346 326 2580 1.7 .410 .340���
7.4 1.8������ .50 


MAR 

OS." 27 .2 6.9 355 326 3520 2.0 .500 .490���
2.0������ .63 


APR 

07... 17�.1 6.3 305 277 5520 2.3 .190 .170���
2.4������ .23 

MAY 

22." 20�.2 3.6 340 301 3380 1.2 .280 .250���
1.3������ .34 


JUN 

25... 19�.2 330 3070 1,2�����.120 .060���
5.1 297 1.2 .15 


JUL 

30... 22 .2 380 296 2190 .78 .150 .150���
6.0 1.1������ .19 

AUG 

27... 20�.4 9.6 305 1380 .90 .89 .190 .23
295 .130���������


SEP 

30... 21�.2 8.9 330 294 2860 .96 .95 .180 .130���������
.22 


NITRO-� SEDI-.�
SED. 

NITRO- GEN,AM-� PHOS....�MENT�
SUSP. 

GEN,�MONIA . NITRO- PROS-����PHORUS, CARBON, DIS-�
NITRO- PROS:.�SEDI-��SIEVE 


ORGANIC ORGANIC GEN.�
GFN, PHORUS, PHORUS, MS.:. ORGANIC MENT, CHARGE, DIAM. 

TOTAL�TOTAL��TOTAL��SOLVED TOTAL % FINER
TOTAL TOTAL SUS-����
TOTAL SUS-�

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN


DATE AS N)��AS N)��AS 0)��AS 8)��(MG/L) (T/DAY)���
AS N) AS NO3) AS PO4) AS C) .062 MM 


OCT 

12... .48 1.9����.070 .020����57��
.81 8.5 .21 11 100 


NOV 

21... .66 2.7���.050 .15 .040 4.4 6 100
.96 12� 45������


DEC 

28... 1.3��8.7��.070 .21 7.0 225������
1.5 39� .030 14 100 

JAN 


30." .45 2.7����.040 .010���45��
.86 17�.12 6 100 

MA4 


07... .4? 2.9���.040 .12 6.4 50������
.92 11� .020 5 100 

APP 

07... .47��3.1��.140 .020 25 100
.66 14�.43 6.7 452������


MAY 

22... .7? 1.0 2.3��.080 .010 21 100
In .25 7.7 209����


JUN 

25... .75 .87 2.1����.060 .010���168��
0.2 .18 18 100 


JUL 

30... .95�2.2 .120 .37 .010 11�����16 100
1.1�0.7 92��

AUG 


.37�1.5��.090 .020 14 100
.56 6.5 .28 20�����64��

SF_" 

30...�.19 7.7 .18 12 100
.61 1.8��.060 .010����104��




 

 

  

        

         
         

         
          

 

   

       

      
          

212 

����

STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


CHRO-

HABIUM, CADMIUM MIUM, CHRO... COBALT, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL 

ARSENIC DIS.. RECOV.. DIS... RECOV... DIS... RECOV- DIS.. RECOV* 

TOTAL SOLVED ENABLE SOLVED ENABLE SOLVED ENABLE SOLVED ERABLE 


TIME (UG/L (UG/L (L16/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

UATF AS AS) AS AS) AS BA) AS BA) AS Cf)) AS CD) AS CR) AS CR) AS CO) 


OCT 

12... 1115 2 1 100 70 
 3 <10 0 


JAN 

30... 1015 3 2 200 70 0 0 20 10 0 


JUN 

25... 1330 6 <50 70 5 <10 10 0 


SEP 

30... 1300 2 2 100 100 0 0 10 10 0 


MANGA 

COPPF14,�IRON,�LEAD,�NESE, MANGA-, MERCURY 


COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL 

DIS RECOV- DIS- RECOV- OIS.. RECOV- DIS- RECOV... DIS- RECOV... 

SOLVED ERABLE SOLVED ENABLE SOLVED ERAHLE SOLVED ERABLE SOLVED 
 ENABLE 

(UG/L (UG/L (UG/L (UG/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 PH) AS MN) AS MN) AS HG) 


OCT 

12... 0 7 4 320 10 2 1 60 
 7 .2 


JAN 

30... 0 6 2 210 10 1 0 40 30 .2 


JUN 

25... 0 8 3 470 10 0 0 80 0 .1 


SFP 

30... 0 4 3 350 20 1 0 
 70 10 <.1 


ZINC, CARBON. CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS-�RECOV- DIS- DOS...�RECOV- DIS... DIS... SUS... 


NICKEL, SELE-


NIUM, DIS-

SOLVED EPAHLE SOLVED TOTAL SOLVED SOLVED ENABLE SOLVED SOLVE) PENDED 

(UG/L (UG/L��(U6/L (UG/L (UG/L (UG/L (MG/L�
(UG/L (UG/L (MG/L 


DATE AS HG) AS NI) AS NI) AS SE) AS SE) AS AG) AS ZN) AS ZN) AS C) AS C) 


OCT 

12... .5 0
8 7 0 0 4.8 1.5 

JAN 

30.4.. <.1 3 1 0 0 
 0 20 20 4.5 .7 


JUN 

25... .1 4 0 0 0 0 
 20 0 8.0 2.1 


SEP 

30... <.1 7 2 0 0 0 20 10 
 4.9 1.3 


QUALITATIVE ANL. ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS�PERI*. CHLOR-A CHLOR-B 

OF CHLORO- PERI- PHYTON PERI- PERI.. 

EXPO* PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PERI- ASH��
DRY GRAPHIC GRAPHIC 


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM
�

DATE (UNITS) G/S0 M��G/S0 M (MG/M2)�(MG/M2) 

NOV 
21 • • • 1030 40 63.9 5.20 6.14 14.7 .000 
MAR 
05• • • 1100 35 141 2.60 3.86 8.96 .280 

JUN 
25... 1330 34 1027 14.0 19.4 5.26 1.01 
AUG 
27• • • 1030 28 287 26.5 35.8 32.4 9.41 




   

 

 

 

 

 

213 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 

DATE 
TI.F 

MAO 5,79 
1630 

MAY 23.79 
1030 

JUN 27,79 
1000 

AUG 1,79 
1000 

SEP 6,79 
1030 

NOV 21,79 
1030 

TOT(‘L CFLLS/ML 30000 18000 26000 67000 540000 11000 

DIVERSITY: DIVISION 
.CLASS 
..ORDER 
...FAMILY 
....GENUS 

1.1 
1.1 
2.0 
2.1 
3.0 

1.5 
1.5 
1.9 
2.1 
2.6 

1.5 
1.5 
1.8 
2.6 
3.4 

1.6 
1.6 
2.3 
2.6 
3.1 

0.7 
0.7 
1.5 
1.6 
2.0 

1.3 
1.6 
2.2 
2.4 
3.3 

ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER­
CENT 

CHLoROPHYTA (GREEN ALGAE)
.CHLOROPHYCEAF 
..CHLOR000CCALE5 
...CHAPACIACEAE 
....5CHPOEDEPIA 300 1 . 0 
...CHLOPOCOCCACEAE 
....CHLOROCoCCUm 
...COELAsTRACFAE 

. 0 

....COELASTRUm 

...HYDRODICTYACEAE 

....PEDTASTRum 

...mICRACTINIACEAE 
310 1 150 1 1200 2 

....GOLFNKINIA 

....mICPACTINIUm 

...00CYSTACEAE 

270 1 450 
-- 1800 7 

* 0 * 0 

....ANKISTROOF5mUS 

....CHLOPFLLA 

....CHOOATFLLA 

300 
--

2 440 
--

1 * 
10000 

0 
2 

150 
* 
* 

1 
0 
0 

....CLOsTEPIOPSIS 

....DICTY0SRHAFRIUM 

....KIPCHNERIELLA 

....00CYSTT5 

....SELENASTPUm 

....TETPAEDRoN 

--
150 1 

150 1 
4500# 18 

300 1 
980 4 

1800 

2400 

3 

4 

8900 2 

....TPFU8APIA 

...SCENFoF5mACEAE 
. 0 * 0 

....ACTTNASTRum 

....CRUCIGENTA 

....SCENEDESmUS 

....TFTPASTPUm 

..vOLVOCALFS 

--
70n 
--

-
e 

600 
--
300 
--

3 

2 
--

2900 
1800 

-
-
11 
7 

--
740 

6500 
--

-
1 

10 
-

3200 
--

8100 
3200 

1 
-
1 
1 

--
780 
190 

-

7 
2 

...CHLAmynnmONADACEAF 

....CHLAmYnOmONAS 

...VOLVOCACEAE 
150 1 1200 2 97 1 

....PANDoRTNA 

..ZYGNEmATALF5 

...OESmTDIACFAE 

....5TAuRASTpom 

CHPY50PHYTA 
.8ACILLARInPHYCEAE 
..CENTPALES 
...COSCINODISCACEAE 
....CYCIOTFLLA * 0 3900# 21 3100 12 2100 3 3700 1 3100# 28 
....MFLDSIPA 61008 21 380 2 4400# 17 190008 28 21000 4 1200 11 
....STEPHANODISCuS __ - 2300 12 -- - 440 1 -- -
..PFNNALES 
...ACHNANTHACFAE 
....AcH,AANTHFS - - * 0 
...CYmHELLACEAF 
....CY.RELLA 160 1 * 0 
...rIATOmACEAF 
....OTATOMA 160 1 -
...FRAGTLAPIACFAE 
....ASTFRjoNELLA __ _ . n _ 1100 10 
....FRAG ILARIA 
....5yr,F0pA 

190 
230 

1 
1 

1500 4 830 
1200 2 . 0 

190 
630 

2 
6 

...60mPHONFMATACEAF 

....60mRHONFmA 390 1 - * 0 

...NAVICOLACFAE 

....NAVTCULA 470 2 Q. 0 97 1 

...NIT/sCHTACFAE 

....NIT/SCHIA - 150 1 740 1 * 0 

...SURIPELLACEAE 
...SOPIPFLLA * U 
.CHRYSOPHYCEAE 
..CHRYSom0NAnALF5 
...00HPomoNAnACEAF 
...0IN0.-0,,YoN 

.XANTH0PHYCF4E 
- _ _ 630 6 

..HFTF4000CCALE5 

...CHLOPOTHFCIACFAF 

....0PHInCYTIOm . 0 
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214 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04101500 ST. JOSEPH RIVER AT NILES. MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATi= 
 .A,5.79 MAY 23.79 JUN 2/.79 AUG 1.79 SFP 6.79 NOV 21.79 
T1 163. 1030 1000 1000 1030 1030 

CELLS PEq- CFLLC PEP- CELLS PER- CELLS PER- CELLS PER- CELLS PEP­
PAL CENT /ML CENT /AL CENT /ML CENT /ML CENT /ML CENT 

CPYPTO..=HYTA (CDYPTomONADS) 
.CL•YPTC"PHYrEAF 
..C.,YPTnmONADAJFS 
,..rayT0C.RYSTOACEAF 
....C.00moNAS * 0 
...CPYPTOMONADACEAE 

300 ? . 0 740 1 

JRLU,-6REFN AL(;AE) 
.CY ,,NOP ,, YCF4F 
..c.4 0000CCALFS 
...CHLiOcOrCACFAE 
....A“, wc-,4FLLUm 620 2 - -- - 9500 14 
....4,,ArySTTs .,80,14 e0 300 3300 13 3400 5 320000k 58 
....CoCCOCLOPIS 
..,opmor.oNALES 

",,i0o4 ,) -- - -- -

...,,051nCArFAF 

....ANA.,AFNA -

....)sCHLAT007AcFAF 

....A,T-PocpIPA 581 e 

....Lynr­,yA e7on q -- - __ - _- -
....0SCILLAT0PTA 49004 17 76004 41 910 4 150004 22�1200004 21 1300 11 
....SCJ-TIoTHRIx -- - -- - 47000 9 1400 12 
...0 IVIIAPT4CFAE 
....94,',IDT0PSTS - . 0 

(E061.I- NOIDS) 
.1-10',LENnwHYCFAF 
..,"GLJ-J,4L"; 
...LUC,LFNACEAF 

a�II 
v.ieruS . 0 

....Tanc,AFtnmnNes 

NOTP: m - nDm1NANT OAGANI; EQUAL TO rP GkEATER THAN 15 
o - oHSFPVE- 0 ORNANIS.. MAY NOT HOVE HEEN COUNTED; LEGS THAN 1/2A 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 215 


04101500 ST. JOSEPH RIVER AT NILES. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATF APO 7.80 MAY 22.80�JUL 30.80�SEP 30.80
JUN 25.80�AUG 27,80�

TIME 1530�1215�1330�1400 1030�1300 


TOTAL CFLLc/m1 10000�27000� 73000�
73000� 44000�45000 


OIVTSION Lb�1.4�1.5�1.5�1.2�1.4 

.CLASS 1.7�1.4�
1.5�1.5�1.2�1.4 


2.1�2.1�1.8�1.8�1.6�2.2 

...FAMILY 2.7 
 2.5�2.3�1.9�2.6�2.7 


3.2�3.1�
2.8�2.4�3.4�3.0 


CFLLc 
PEW- CELLS PER-. CELLS PER.. CELLS PER- CELLS PER.. CELLS PER­
owhANICm 
 /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


C.,1_01./OPuyTA (6/41-FN ALOAF) 

.C,-, LOPOPHYCFAF 

..CHLOw000CCALFC 

...CHAwAcIACFAF 

....SO.PoFnFpiA - o 0 

...CriLOI,OCDCCACFAF 

....CHLDPOroccum _ 

...00FLACToACFAF 

....COH.AcTPum -
 3600 5 6200 14 3600 8 

...HYnWODICTYACEAE 

....WEDIASTP0M 600 6 

...MICPACTTNIACfAE 

� -
OOLVNKINTA 

.....ICwACTINII/m - 14 4
3800 1700 

...00CYcTACFAF 


ANKIST001FSmuS
� . 0 600 1 480 1 520 1 a 0 

CmLnwFULA 150 1 900 1 

C.nDATFLLA 

CflcTFPIOPCIc 
 -- -- - a () 

01CTY0cPHAF.IUm -
� - 1200 2 2400 5 2500 6 

KIPCHNEW1FLLA 7, -
� 1 -- ...- -

00CYSTIC -
� - 2100 3 1500 4 

5FLFNAcTutim -
 -- - -- - * 0 

TFT0AF060N 
 . 0 480 1 . 0 

TwrAlkAL,TA 
 - -- . 0 -- - * 0 


...',CENFPFcmACFAE 

ACTTNAcTpum 300 
 3 2400 3 -- 1400 3 800 2 

CPUCI6FNIA __ --
 -- 2600 4 -- -

SCENFDFS.lic 1000 10 4
� 1100 4800 7 5300 7 93008 21 4300 10 

TFT0ASTRum -- -
 960 1 2100 5 -


..voLvocALcs --


...c,,LAmYnnmnNAnAcFAF 

C.LAwroomONAS 7, 270 2400 960 1200 2
1 1 3 1 3 1100 


...VOLvOCACFAF_ 

PANflopiNA 
 4800 7 


../YGNt-mATAIFS 


...,)Ec,, TOTACFAF 

STA.4,4,;TPUm - - . 0 . 0 


c.aysnp..yy6 

..1ACILLAqInpHycFAF 

..CrNTg-ALFc 

...COSCINOn1SCACEAF. 


j,
"*.CYCI nTCLLA 70008 26 .30000# 42 8600 12 77008 18 2000 4 

MfLOCTQA 
 1200 le 54000 20 3900 5 180008 24 5500 13 2900 
 6
STFP,A,OnIsCuS 
 -


CHNANTHAcFA 

ACH:.ANTHFS 


7, 1 

...014770,AACFAF 


DIATo.A 
 7, 1 

...FitAGTLAPIACFAE 


ACT;-,00NFLLA 150 1 940 3 

Fwa;ILAqTA 
 1100 4 SOO 1 

30n 3 2300 9 * 0 0 

60.o.nNmA 

...%AvIC'RACFAF 


45) 4 


...JIT7tiCHTACVAI-

� 220 2 1100 4 480 1 1000 2 


SIIL.TI.FI LA 

..C-WecnAnNtlAtEs 


nr\o-+PYnN, 7,- 1 

.xvJ.10PHYCFAF 

..,f- TFLnCorCALFS 

...Ctrl��̀~t)THFCIACEAF 

OP,ToCYTTU. 


http:SIIL.TI.FI


 

      
     

 

 

 

 

216 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04101500 ST. JOSEPH RIVER AT NILES. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


OAT S APR 7,80 MAY 22.90 JUN 25.80 JUL 30,80 AUG 27,80 SEP 30,80 
1530 1215 1330 1400 1030 1300 

CELLS PER- CELLS PEP- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISA /IL CENT /ML CENT PAL CENT /ML CENT /ML CENT /ML CENT 

CRYPTOPHYTA (CPYRIOmONADS) 
.CRYPT0PHYCEAE 
..CRYPTOmONADALES 
...CRyPTOCHRySIDACEAE 
....CHPOOIoNAS 500 1 
...CRYPTomoNADACEAE 
....CRYPTOmONAs 79 1 1200 4 . 0 

CYANOPHYTA (RU1E-GREEN ALGAE) 
.CYANOPHYCFAF 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGmFNELLUm 
....ANACYSTIS 1200 4 14000# 20 31000# 42 2800 6 15000# 33 
....COCCOCHLORIS 
..HORmOGONALES 
...NOST0CACFAE 
....ANARAFNA 900 2 
...05CILLAT0PIACFAF 
....ARTHROSPIRA 
....LYNGHYA 
....oscTuArnPIA 600 6 1600 6 4300 6 10000W 22 
....SCHTZ0THPIx 
...RIVULARIACEAF 
....RAPHIDTOPSIS 

EUGLENOPHYTA (FUGLENOIDS) 
.EuGLEKopHyCEAF 
..FUGLENALES 
...FUGLENACEAF 
....EUGLENA 75 1 
....pHACUS 
....TRACHELOmONAS 1300 13 . 0 * 0 

NOTE: # - DOMINANT ORGANISM; EQUAL TO nR GREATER THAN 15% 

* - nRsFRVED ORGANISM. MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




  

         

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

   

STREAMS TRIBUTARY TO LAKE MICHIGAN� 217 

04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 

MATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. Cl, WATER YEAR OCTOBER 1979 TO SEPTEMBER 
ONCE-DAILY 

1980 

DAY OCT NOV DEC JAN FFB MAR APR MAY JUN JUL AUG SEP 

1 573 548 525 574 500 499 498 
2 576 568 541 567 493 497 508 
3 573 568 553 580 489 497 500 
4 573 565 503 615 492 497 500 
5 572 565 539 619 492 529 494 

6 563 568 558 619 492 499 --- 498 
7 563 578 538 -647 492 499 542 502 
8 565 564 580 607 492 528 540 512 
q 571 562 578 610 492 500 524 503 
10 571 562 586 614 492 532 541 508 

11 573 575 607 598 492 529 543 499 
12 565 575 502 605 487 529 518 502 
13 563 566 506 538 494 530 545 502 
14 572 570 565 538 493 530 545 512 
15 575 563 510 540 493 501 458 512 

16 563 581 569 539 490 463 500 
17 563 586 569 539 492 --- 500 
iti 563 584 555 539 492 508 496 
19 565 578 557 576 492 550 466 
20 558 582 567 537 492 517 5)9 

21 553 568 537 491 547 483 
22 564 587 577 491 544 463 
23 --- 536 542 493 497 ---
24 574 568 580 493 546 
25 575 548 576 493 530 544 

26 573 566 576 493 540 
27 585 577 554 492 547 
28 555 --- 560 --- 546 
29 583 577 546 
30 582 --- ---
31 584 

TEAPFPATukE, WATER (DFG. C). wATFR YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 3.0 4.0 .0 1.0 18.0 24.5 
2 3.0 4.5 .0 .5 18.5 25.0 
3 2.5 3.5 .0 1.0 18.5 25.0 
4 2.0 2.0 .0 1.5 18.5 24.5 
5 3.0 1.5 .0 2.0 19.0 24.0 

6 3.0 1.5 .0' 1.0 19.0 --- 24.0 
7 4.0 .5 .0 2.0 18.5 27.0 24.5 
8 3.5 .5 .0 2.5 19.0 26.5 23.5 
9 4.0 .0 .0 1.5 19.0 27.0 23.0 
10 4.0 .5 .0 1.5 18.5 27.5 23.5 

11 3.5 2.0 .0 2.0 19.0 26.5 23.5 
12 3.5 1.5 .0 2.5 19.0 26.0 23.0 
13 4.0 2.0 .0 2.0 19.0 27.5 24.0 
14 4.5 1.0 .0 2.0 19.5 28.5 23.5 
15 4.0 1.5 .0 1.5 20.0 28.0 23.0 

16 4.0 2.0 1.0 1.5 19.5 28.5 23.5 
17 2.5 3.0 1.5 2.0 20.0 --- 23.5 
18 2.5 2.0 1.0 2.0 20.0 28.5 23.0 
19 1.0 2.5 1.0 2.5 20.0 26.5 23.0 
20 1.0 2.5 .5 2.0 19.5 29.0 24.0 

21 3.0 .0 2.5 19.5 29.0 23.5 
22 4.0 .5 2.5 19.5 28.0 24.0 
23 --- 4.0 .0 2.5 20.0 27.5 ---
24 12.0 4.5 .0 2.0 20.0 26.5 
25 12.0 6.0 .0 2.0 20.5 26.5 

26 11.5 4.5 1.0 1.5 27.0 
27 11.0 5.0 .5 2.5 26.0 
24 11.0 1.0 25.0 
29 11.5 1.5 25.0 
30 11.5 
31 11.0 



 

  

     
      

218 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101800 DOWAGIAC RIVER AT SJMNERVILLE, MI 


LOCATION.--Lat 41.54'57", long 86012'47", in SE' sec.30, T.6 S., R.16 W., Cass County, Hydrologic Unit 04050001, on right bank 30 ft 

(9 m) upstream from bridge on Indian Lake Road, 0.3 mi (0.5 km) west of Sumnerville. 


DRAINAGE AREA.--255 mi. (660 km.). 


PERIOD OF RECORD.--October 1960 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 692.62 ft (211.111 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by millpond and lake-level control dam above station. Several observations of water temperature 

were made during the year. 


AVERAGE DISCHARGE.--20 years, 280 ft3/s (7.930 m./s), 14.91 in/yr (379 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,280 ft3/s (36.2 m3/s) June 26, 1968, gage height, 8.78 ft (2.676 m); minimum, 

86 ft3/s (2.44 m3/s) Sept. 10, 1964; minimum gage height, 2.57 ft (0.783 m) Aug. 8, 9, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 811 ft3/s (23.0 m3/s) June 8, gage height, 6.68 ft (2.036 m); minimum, 174 ft3/s 

(4.93 m./s) Oct. 1, gage height, 3.39 ft (1.033 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 176 309 421 368 267 303 385 352 341 235 230 283 
2 232 328 397 358 272 291 392 340 406 233 224 342 
3 223 306 376 351 268 287 401 328 616 225 258 350 
4 226 292 365 341 262 289 458 313 519 214 246 314 
5 245 282 378 329 267 291 430 302 426 281 229 287 

6 238 278 445 316 267 284 395 290 462 378 225 268 
7 337 273 444 310 260 281 380 281 496 334 221 252 
8 335 272 469 301 259 285 436 275 795 310 212 243 
9 299 279 425 300 263 293 658 271 741 305 200 244 
10 312 298 397 297 259 296 694 269 572 310 220 249 

11 308 289 385 341 259 296 613 285 472 282 247 236 
12 317 280 418 348 258 285 550 284 425 272 252 233 
13 313 274 407 333 253 282 497 316 392 260 234 246 
14 296 270 374 324 258 281 484 310 371 246 355 245 
15 280 266 353 316 259 285 533 294 374 231 330 243 

16 271 264 342 323 263 329 500 285 391 236 289 242 
17 267 260 332 411 261 611 453 290 356 259 332 396 
18 262 257 322 403 253 660 427 356 339 247 380 398 
19 255 255 320 374 267 579 408 339 327 243 330 343 
20 256 253 312 351 270 537 392 319 326 239 420 324 

21 259 306 307 331 292 527 379 301 309 228 450 318 
22 260 383 333 321 436 484 369 287 296 225 363 297 
23 323 420 379 312 522 440 355 275 284 209 320 323 
24 348 393 463 302 484 431 348 273 276 194 292 299 
25 332 362 630 311 431 446 348 279 266 187 275 281 

26 314 586 592 297 376 416 340 267 257 184 260 267 
27 300 577 500 290 356 395 332 254 251 257 247 258 
28 290 528 445 291 338 383 350 246 249 275 235 251 
29 280 480 415 284 319 419 364 265 244 253 226 244 
30 273 445 395 282 --- 415 363 286 237 239 220 235 
31 267 --- 380 274 397 --- 331 --- 240 223 ---

TOTAL 8694 10065 12521 10090 8799 11798 13034 9163 11816 7831 8545 8511 
MEAN 280 336 404 325 303 381 434 296 394 253 276 284 
MAX 348 586 630 411 522 660 694 356 795 378 450 398 
MIN 176 253 307 274 253 281 332 246 237 184 200 233 
CFSM 1.10 1.32 1.58 1.28 1.19 1.49 1.70 1.16 1.55 .99 1.08 1.11 
IN. 1.27 1.47 1.83 1.47 1.28 1.72 1.90 1.34 1.72 1.14 1.25 1.24 

CAL YR 1979 TOTAL 127649 MEAN 350 MAX 1050 MIN 171 CFSM 1.37 TN 18.62 
WTR yg. 1980 TOTAL 120867 MEAN 330 MAX 795 MIN 176 CFSM 1.29 IN 17.63 



 

       

  
  

219 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04102500 PAW PAW RIVER AT RIVERSIDE, MI 


LOCATION.--Lat 42011'10", long 86.22'06", in SW4 SE4 sec.23, T.3 S., R.18 W., Berrien County, Hydrologic Unit 04050001, on left bank 

40 ft (12 m) upstream from bridge on Coloma Road, 0.8 mi (1.3 km) east of Riverside. 


DRAINAGE AREA.--390 mi. (1,010 km2). 


PERIOD OF RECORD.--October 1951 to current year. 


REVISED RECORDS.--WSP 1337: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 588.80 ft (179.466 m) National Geodetic Vertical Datum of 1929. May 10, 1966, to 

July 11, 1967, nonrecording gage at same site and datum. 


REMARKS.--Records good. Diurnal fluctuation, principally during low flow, caused by paper mill above station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--29 years, 437 ft3/s (12.38 m3/s), 15.22 in/yr (387 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,830 ft3/s (80.1 m./s) Mar. 9, 1979, gage height, 10.11 ft (3.082 m); minimum, 

99 ft3/s (2.80 m3/s) July 5, 1964, gage height, 2.66 ft (0.811 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,170 ft./s (33.1 m3/s) Apr. 14, gage height, 8.33 ft (2.539 m); minimum, 290 ft3/s 

(8.21 m3/s) Oct. 1, gage height, 4.44 ft (1.353 m). 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FFB MAR APR MAY JUN JUL AUG SEP 


1 293 447 844 975 450 660 691 545 419 362 387 473 
2 316 457 882 896 450 620 699 539 453 348 384 503 
3 322 455 912 821 440 593 690 536 528 340 442 511 
4 325 442 850 757 430 575 699 532 626 336 497 494 
5 335 431 803 697 420 533 715 521 658 390 508 480 

6 344 428 781 645 420 499 700 504 663 547 513 478 
7 386 427 781 614 410 476 684 483 706 607 522 480 
8 402 417 761 580 410 478 701 462 751 573 540 469 
9 405 399 753 580 410 473 949 445 866 538 538 437 
10 427 390 730 600 421 462 1090 432 824 505 506 394 

11 431 379 725 570 419 464 1030 430 857 460 466 390 
12 419 372 746 552 414 461 1010 429 987 418 446 391 
13 414 367 764 539 406 456 1110 444 1050 400 427 397 
14 421 365 752 530 405 449 1150 459 1020 389 466 395 
15 440 361 718 530 402 445 1160 457 925 387 533 389 

16 456 357 687 539 404 463 1100 456 817 390 566 390 
17 472 352 664 562 403 518 1020 453 767 412 578 469 
18 482 354 662 580 399 613 943 470 731 421 599 546 
19 475 355 612 583 403 662 893 494 711 415 633 560 
20 460 355 588 585 402 651 848 501 715 420 660 535 

21 438 382 564 588 418 670 804 501 712 418 694 525 
22 426 440 548 594 475 711 749 501 679 415 697 527 
23 432 492 561 594 576 741 694 489 621 399 678 530 
24 437 523 614 550 671 751 645 449 567 405 669 518 
25 446 529 781 530 669 759 616 413 508 392 685 490 

26 449 573 964 500 664 756 590 393 454 357 714 461 
27 447 681 898 490 686 732 566 379 420 352 706 444 
28 445 765 874 490 680 705 550 365 401 356 652 427 
29 446 762 943 480 670 696 552 355 387 374 585 429 
30 445 785 1020 480 --- 691 551 361 370 378 517 425 
31 440 --- 1030 460 684 --- 396 --- 386 465 ---

TOTAL 12876 13842 23812 18491 13827 18447 24199 14194 20193 12890 17273 13957 
MEAN 415 461 768 596 477 595 807 458 673 416 557 465 
MAX 482 785 1030 975 686 759 1160 545 1050 607 714 560 
MIN 293 352 548 460 399 445 550 355 370 336 384 389 
CFSM 1.06 1.18 1.97 1.53 1.22 1.53 2.07 1.17 1.73 1.07 1.43 1.19 
IN. 1.23 1.32 2.27 1.76 1.32 1.76 2.31 1.35 1.93 1.23 1.65 1.33 

CAL YR 1979 TOTAL 215519 MEAN 590 MAX 2740 MIN 284 CFSM 1.51 IN 20.56 
WTR YR 1980 TOTAL 204001 MEAN 557 MAX 1160 MIN 293 CFSM 1.43 IN 19.46 



 

   
         

  
 

220 STREAM TRIBUTARY TO LAKE MICHIGAN 


04102700 BLACK RIVER NEAR BANGOR, MI 


LOCATION.--Lat 42.21'15", long 86.11'15", in NW14 sec.28, T.1 S., R.16 W., Van Buren County, Hydrologic Unit 04050002, on left bank 50 ft 

(15 m) upstream from bridge on 66th Street, 4.9 mi (7.9 km) northwest of Bangor. 


DRAINAGE AREA.--83.6 mil (216.5 km2). 


PERIOD OF RECORD.--June 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 610 ft (186 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period which are fair. Occasional regulation caused by mills above station. Sev­
eral observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--14 years, 106 ft3/s (3.002 m3/s), 17.22 in/yr (437 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,320 ft3/s (37.4 m3/s) Apr. 19, 1975, gage height, 13.16 ft (4.011 m); minimum, 

20 ft3/s (0.57 m3/s) Sept. 28, 1966, gage height, 1.83 ft (0.558 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 400 ft3/s (11.3 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Dec. 26 0500 532 15.1 8.81 2.685 June 8 0900 *965 27.3 *10.92 3.328 
Apr. 10 2100 484 13.7 8.49 2.588 June 16 1500 448 12.7 8.13 2.478 

Minimum discharge, 31 ft3/s (0.88 m3/s) Oct. 1, gage height, 2.06 ft (0.628 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY 
 DEC JAN FEB��APR��JUN�
OCT NOV� MAR MAY JUL AUG SEP 


1 31 55 160 170 58 110 202 110 125 54 42 76 
2 34 63 142 150 58 95 193 102 135 51 76 131 
3 34 62 126 135 58 85 172 93 234 50 288 189 
4 41 57 114 119 58 75 196 85 253 52 252 144 
5 42 53 112 106 58 71 201 78 196 77 187 106 

6 40 52 146 95 58 70 177 72 191 103 146 87 
7 57 51 156 90 58 69 147 67 336 91 103 74 
8 53 52 185 80 58 69 163 63 901 71 90 68 
9 48 53 174 75 58 68 365 61 691 60 82 66 
10 49 54 156 85 58 71 462 59 496 61 76 65 

11 51 55 141 95 58 76 449 63 380 55 78 58 
12 52 54 150 122 58 73 372 64 270 54 89 52 
13 51 53 152 114 58 69 321 79 184 56 88 58 
14 49 53 138 106 58 67 262 109 171 58 164 68 
15 48 52 121 99 58 70 259 108 258 54 216 66 

16 45 53 108 98 58 88 258 93 428 70 171 62 
17 45 52 101 145 60 165 226 83 386 83 162 189 
18 45 51 90 168 60 255 186 121 313 74 222 256 
19 45 49 83 156 60 252 156 139 246 64 193 199 
20 45 49 79 139 60 222 138 122 189 63 196 143 

21 44 65 75 123 72 207 125 100 151 90 275 129 
22 43 117 82 111 139 192 115 83 127 97 265 111 
23 51 142 102 102 242 168 107 73 109 84 206 98 
24 63 138 168 90 258 146 101 67 98 70 148 88 
25 66 125 419 85 239 141 100 63 91 58 114 79 

26 64 203 502 80 199 134 97 58 82 50 98 78 
27 60 235 387 70 156 123 92 54 75 52 87 76 
28 56 215 314 60 127 113 94 50 70 54 77 70 
29 53 205 264 57 120 120 105 49 65 52 70 64 
30 51 180 223 57 --- 131 112 57 58 48 64 60 
31 49 ..-- 193 58 149 ---. 152 --- 44 60 ---

TOTAL 1505 2698 5363 3240 2720 3744 5953 2577 7309 2000 4385 3010 
MEAN 48.5 89.9 173 105 93.8 121 198 83.1 244 64.5 141 100 
MAX 66 235 502 170 258 255 462 152 901 103 288 256 
MIN 31 49 75 57 58 67 92 49 58 44 42 52 
CFSM .58 1.08 2.07 1.26 1.12 1.45 2.37 .99 2.92 .77 1.69 1.20 
IN. .67 1.20 2.39 1.44 1.21 1.67 2.65 1.15 3.25 .89 1.95 1.34 

CAL YR 1979�TOTAL 43938 MEAN 120 MAX 1040 MIN 29 CFSM 1.44 IN 19.55 
WTR YR 1980�TOTAL 44504 MEAN 122 MAX 901 MIN 31 CFSM 1.46 IN 19.80 



 

   

     
     

221 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04103500 KALAMAZOO RIVER AT MARSHALL, MI 


LOCATION.--Lat 42°15'55", long 84°57'55", on line between sec.25 and 26, T.2 S., R.6 W., Calhoun County, Hydrologic Unit 04050003, on 

left bank at upstream side of bridge on South Kalamazoo Ave. in Marshall. 


DRAINAGE AREA.--449 mi. (1,163 km.). 


PERIOD OF RECORD.--October 1948 to current year. Monthly discharge only for October 1948, published in WSP 1307. 


GAGE.--Water-stage recorder. Datum of gage is 877.09 ft (267.337 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Nov. 11, 1948, nonrecording gage at same site and datum. 


REMARKS.--Records good. Diurnal fluctuation caused by powerplant above station. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--32 years, 313 ft./s (8.864 m./s), 9.47 in/yr (241 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,130 ft3/s (60.3 m3/s) Mar. 29, 1950, gage height, 8.20 ft (2.499 m); minimum, 

12 ft3/s (0.34 m3/s) Aug. 2, 1967; minimum gage height, 3.00 ft (0.914 m) May 16, 1963; minimum daily discharge, 31 ft3/s (0.88 m3/s) 

Aug. 16, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,190 ft3/s (33.7 m3/s) Mar. 18, gage height, 6.24 ft (1.902 m); minimum, 51 ft3/s 

(1.44 m3/s) Oct. 11, gage height, 3.29 ft (1.003 m); minimum daily, 55 ft3/s (1.56 m3/s) Oct. 12. 


DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 166 176 301 332 169 237 439 463 362 308 229 412 
2 239 222 306 360 204 196 457 453 399 295 262 459 
3 157 197 239 321 189 151 528 501 602 239 375 477 
4 193 119 261 293 195 191 591 318 762 234 470 465 
5 109 249 229 298 172 240 789 396 750 268 404 447 

6 157 230 285 249 179 231 746 433 673 220 417 410 
7 224 195 285 236 179 209 669 315 640 269 418 378 
8 207 199 238 226 177 199 672 345 650 402 200 346 
9 344 189 257 259 220 233 647 277 641 234 141 342 
10 235 141 288 234 200 192 586 354 594 269 258 316 

11 106 209 245 313 195 202 660 290 564 271 264 289 
12 55 298 253 260 161 207 627 352 518 387 271 276 
13 129 201 293 311 165 222 516 359 445 199 258 272 
14 174 241 265 315 160 141 568 270 389 243 300 276 
15 249 205 212 257 172 239 639 385 325 366 331 269 

16 218 207 227 329 180 265 599 287 504 267 318 268 
17 185 177 255 309 177 659 596 401 437 268 330 412 
18 178 178 196 362 163 1160 463 467 420 321 311 442 
19 151 204 214 327 183 1060 558 486 406 371 292 439 
20 125 201 250 312 335 1010 434 571 309 277 504 423 

21 172 228 215 278 277 946 441 495 396 214 601 393 
22 248 175 193 272 274 856 347 362 278 257 628 383 
23 239 308 274 251 439 768 372 333 406 235 620 391 
24 217 343 371 265 358 676 446 351 266 244 544 378 
25 199 329 545 211 305 678 335 322 239 216 447 370 

26 205 345 689 229 388 619 425 293 380 211 389 362 
27 180 377 646 238 259 498 413 278 305 248 335 341 
28 180 443 638 235 249 599 401 283 79 254 298 322 
29 224 298 567 193 243 562 513 284 194 242 269 304 
30 174 324 390 194 --- 507 570 264 355 293 254 295 
31 188 --- 394 224 491 --- 328 --- 287 277 ---

TOTAL 
MEAN 

5827 
188 

7208 
240 

10021 
323 

p493 
274 

6567 
226 

14444 
466 

16047 
535 

11316 
365 

13288 
443 

8409 
271 

11015 
355 

10957 
365 

MAX 344 443 689 362 439 1160 789 571 762 402 628 477 
MIN 55 119 193 193 160 141 335 264 79 199 141 268 
CFSM .42 .54 .72 .61 .50 1.04 1.19 .81 .99 .60 .79 .81 
IN. .48 .60 .83 .70 .54 1.20 1.33 .94 1.10 .70 .91 .91 

CAL YR 1979 TOTAL 107780 MEAN 295 MAX 1190 MIN 55 CFSM .66 IN 8.93 
wTR YR 1980 TOTAL 123592 MEAN 338 MAX 1160 MIN 55 CFSM .75 IN 10.24 



 

 

     

     
      

222 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04105000 BATTLE CREEK AT BATTLE CREEK, MI 


LOCATION.--Lat 42°19'55", long 85°09'15", in N14 sec.5, T.2 S., R.7 W., Calhoun County, Hydrologic Unit 04050003, on right bank 350 ft 

(107 m) upstream from Emmett Street Bridge at Battle Creek, and 3.0 mi (4.8 km) upstream from mouth. 


DRAINAGE AREA.--241 mil (624 km2). 


PERIOD CO RECORD.--October 1930 to September 1931, October 1932 to July 1933, January 1934 to current year. Monthly discharge only for 

same periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1387: 1931, 1944. WSP 1507: 1956. 


GAGE.--Water-stage recorder. Datum of gage is 823.24 ft (250.924 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to May 14, 1951, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for period of no gage-height record, Jan. 21 to Feb. 20, which are fair. Occasional slight 

regulation prior to November 1943. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--47 years (water years 1931, 1935-80), 198 ft3/s (5.607 m./s), 11.16 in/yr (283 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,640 ft./s (103 m3/s) Apr. 7, 1947, gage height, 4.48 ft (1.366 m), from floodmark; 

minimum, 22 ft./s (0.62 m3/s) Aug. 14, 1934; minimum gage height, about -0.5 ft (-.152 m) in July 1936 and on Aug. 31, 1939, due to 

opening of gates at dam forming control. 


EXTRBHES FOR CURRENT YEAR.--Maximum discharge, 874 ft./s (24.8 m./s) Mar. 20, gage height, 1.91 ft (0.582 m); minimum, 50 ft./s 

(1.42 m./s) Oct. 1, gage height, 0.59 ft (0.180 a). 


DTSCHARGE, IN CURIC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 50 87 258 344 95 180 405 279 175 101 120 180 
2 55 98 246 300 93 150 416 291 185 101 142 193 
3 58 101 204 257 94 142 422 289 232 97 232 214 
4 57 115 209 228 93 142 434 276 264 93 305 247 
5 57 102 191 176 90 140 449 252 294 101 410 265 

6 60 91 206 134 89 133 496 231 327 105 496 263 
7 65 96 191 138 88 140 533 208 344 118 496 230 
5 65 116 184 134 88 135 517 194 349 115 441 194 
9 62 127 189 134 89 130 511 186 349 109 371 170 
10 60 12R 190 130 93 138 541 179 339 110 310 164 

11 64 119 180 146 92 134 584 180 335 106 257 164 
12 66 105 156 138 90 130 596 181 310 103 218 171 
13 69 104 172 172 88 150 560 189 263 104 183 170 
14 68 99 158 180 90 143 512 242 220 99 184 167 
15 66 98 115 184 88 138 474 300 213 96 177 171 

16 66 98 134 176 89 167 452 331 242 111 167 198 
17 67 100 111 180 90 273 434 326 284 136 158 257 
18 69 95 122 191 90 371 422 333 338 144 150 294 
19 67 92 126 198 90 568 402 360 354 142 141 338 
20 66 91 118 199 98 838 376 404 322 126 194 398 

21 66 107 115 193 111 829 338 426 263 116 263 410 
22 70 147 118 185 167 766 305 393 218 110 349 376 
23 84 189 138 165 232 715 282 338 180 106 474 338 
24 94 222 176 150 274 676 257 284 150 100 526 344 
25 94 235 252 135 327 600 247 237 136 94 488 398 

26 90 251 316 125 273 528 242 198 123 91 415 360 
27 84 291 422 115 320 475 241 174 111 98 354 354 
28 79 300 514 110 ?65 434 246 154 107 111 294 327 
29 78 289 488 100 194 414 252 141 101 126 247 289 
30 75 270 434 96 --- 397 268 133 97 134 203 247 
31 75 --- 388 95 399 --- 162 --- 130 179 ---

TOTAL 2146 4363 6821 5208 3980 10575 12214 7871 7225 3433 8944 7891 
MEAN 69.2 145 220 168 137 341 407 254 241 111 289 263 
MAX 94 300 514 344 327 838 596 426 354 144 526 410 
MIN 50 87 111 95 88 130 241 133 97 91 120 164 
CFSM .29 .60 .91 .70 .57 1.42 1.69 1.05 1.00 .46 1.20 1.09 
IN. .33 .67 1.05 .80 .61 1.63 1.89 1.21 1.12 .53 1.38 1.22 

CAL YR 1979 TOTAL 80026 MEAN 219 MAX 1970 MIN 50 CFSM .91 IN 12.35 
WTR YR 1980 TOTAL 80671 MEAN 220 MAX 838 MIN 50 CFSM .91 IN 12.45 



   
  

 

 

223 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04105500 KALAMAZOO RIVER NEAR BATTLE CREEK, MI 


LOCATION.--Lat 42°19'26", long 85°11'51", in SW4 sec.l, T.2 S., R.8 W., Calhoun County, Hydrologic Unit 04050003, on left bank 20 ft 

(6 m) upstream from bridge on Kendall Street in Battle Creek. 


DRAINAGE AREA.--824 mil (2,134 km2). 


PERIOD OF RECORD.--July 1937 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 924: 1938-39. WSP 1387: 1938, 1945-46, 1948. 


GAGE.--Water-stage recorder. Altitude of gage is 815 ft (248 m) from topographic map (nearest 5 ft). Prior to Oct. 1, 1957, water-

stage recorder at site 4.7 mi (7.6 km) downstream at different datum. Oct. 1, 1957, to June 15, 1959, nonrecording gage at bridge 

1,800 ft (549 m) upstream at different datum. June 16, 1959, to Oct. 13, 1960, nonrecording gage at same sip and datum. 


REMARKS.--Records fair. Diurnal fluctuation, below 1,500 ft3/s (42.5 m3/s), caused by powerplants above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--43 years, 649 ft3/s (18.38 m./s), 10.70 in/yr (272 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,290 ft./s (206 m./s) Apr. 7, 1947, gage height, 9.13 ft (2.783 m), site and datum 

then in use; minimum, 50 ft3/s (1.42 m3/s) Sept. 22, 1939, site then in use; minimum daily, 86 ft./s (2.44 m3/s) Aug. 5, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,250 ft3/s (63.7 m3/s) June 7, gage height, 5.22 ft (1.591 m); minimum, 196 ft3/s 

(5.55 m./s) Oct. 12, 13, gage height, 2.99 ft (0.911 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 238 449 770 850 421 534 1010 934 696 455 321 620 
2 358 414 674 780 394 485 933 852 740 460 490 760 
3 364 394 S96 720 414 416 1130 866 1090 406 652 770 
4 340 376 556 638 407 371 1210 765 1210 347 754 800 
5 310 340 548 540 388 426 1300 723 1340 449 857 850 

6 280 505 548 505 388 438 1350 753 1320 441 953 840 
7 340 414 604 394 388 405 1320 647 1390 522 940 740 
8 376 440 612 394 382 380 1390 557 1450 506 868 656 
9 435 509 588 449 388 396 1390 559 1380 550 464 650 
10 484 410 580 456 414 401 1400 543 1240 446 509 586 

11 376 393 572 530 407 372 1380 637 1160 441 530 542 
12 238 451 580 690 400 364 1410 546 1060 454 489 527 
13 196 475 572 660 388 421 1350 734 881 482 441 547 
14 280 422 542 638 394 347 1250 693 858 367 555 567 
15 322 453 512 596 388 360 1270 724 778 397 517 527 

16 382 463 434 564 400 466 1270 760 893 606 480 553 
17 414 436 317 646 407 1110 1170 810 919 492 472 918 
18 370 411 404 652 442 1700 1110 1150 944 468 484 1020 
19 316 408 434 701 407 1820 1030 1010 959 502 468 1000 
20 310 426 396 633 456 1970 1010 1140 912 512 776 1080 

21 286 523 421 635 608 1970 846 1170 750 407 1050 1120 
22 376 583 421 596 761 1780 822 899 679 358 1090 1040 
23 491 598 449 540 808 1600 730 852 601 365 1220 1010 
24 449 771 665 428 949 1500 737 784 628 331 1260 929 
25 421 774 750 533 817 1360 707 720 499 310 1160 909 

26 376 965 665 449 843 1280 707 598 490 284 986 910 
27 400 880 1110 498 844 1130 735 557 503 292 827 895 
28 370 921 1260 477 631 1110 785 534 424 398 701 830 
29 364 830 1300 442 589 1130 791 513 249 382 612 767 
30 352 780 1130 414 --- 1020 970 517 379 377 533 685 
31 358 --- 910 407 1100 --- 699 --- 417 491 ---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 

10972 
354 
491 
196 
.43 

16214 
540 
965 
340 
.66 

19920 
643 
1300 
317 
.78 

17455 
563 
850 
394 
.68 

14923 
515 
949 
382 
.63 

28162 
908 
1970 
347 
1.10 

32513108440 
707 
1.32 

23;:: 

T1(3)
.91 

26422 
881 
1450 
249 
1.07 

13::; 
606 
284 
.52 

21950 
708 
11 

. 

i! 

237:: 

T . 0 7 
.96 

I. .50 .73 .90 .79 .67 1.27 1.47 1.05 1.19 .60 .99 1.07 

CAL YR 1979 TOTAL 236463 MEAN 648 MAX 3000 MIN 166 CFSM .79 IN 10.68 
wTP YR 1980 TOTAL 248649 MEAN 679 MAX 1970 MIN 196 CFSM .82 IN 11.23 



 

 

224 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04105700 AUGUSTA CREEK NEAR AUGUSTA, MI 


LOCATION.--Lat 42°21'12", long 85021'14", in SW4 sec.27, T.1 S., R.9 W., Kalamazoo County, Hydrologic Unit 04050003, on left bank 15 ft 

(5 m) downstream from bridge on EF Road, and 1.3 mi (2.1 km) north of Augusta. 


DRAINAGE AREA.--38.9 mi. (100.8 km2). 


PERIOD OF RECORD.--October 1964 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 815 ft (248 m) from topographic map. Prior to June 15, 1965, nonrecording gage at 

same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--16 years, 42.8 ft3/s (1.212 m3/s), 14.94 in/yr (379 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 560 ft3/s (15.9 m3/s) June 27, 1978, gage height, 3.41 ft (1.039 m); minimum, 

8.9 ft3/s (0.25 m3/s) Jan. 26, 1978, result of freezeup; minimum gage height, 0.65 ft (0.198 m) Jan. 19, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 98 ft3/s (2.78 m3/s) Aug. 3, gage height, 1.94 ft (0.591 m); maximum gage height, 

1.96 ft (0.597 m) Dec. 26; minimum discharge, 14 ft3/s (0.40 m3/s) Feb. 4, gage height, 0.73 ft (0.223 m), result of freezeup. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


OAY DEC JAN FEB��MAR APR�JUN�AUG SEP
OCT NOV� MAY JUL 


1 
2 
3 
4 
5 

24 
33 
33 
33 
34 

45 
52 
48 
42 
39 

52 
47 
45 
44 
46 

53 
52 
50 
47 
45 

38 
38 
37 
34 
37 

37 
37 
36 
37 
38 

66 
65 
64 
70 
68 

51 
50 
48 
45 
43 

34 
38 
57 
60 
51 

32 
37 
34 
33 
44 

40 
61 
93 
95 
82 

46 
53 
48 
45 
43 

6 
7 
R 
9 
10 

35 
40 
38 
36 
36 

38 
38 
38 
39 
43 

51 
51 
52 
49 
46 

41 
42 
43 
41 
41 

37 
37 
34 
38 
37 

37 
37 
38 
37 
40 

62 
58 
63 
76 
86 

41 
39 
38 
37 
37 

50 
61 
76 
70 
60 

48 
48 
59 
59 
54 

73 
64 
56 
51 
49 

41 
39 
38 
40 
40 

11 
12 
13 
14 
15 

36 
38 
39 
36 
34 

41 
39 
39 
38 
38 

46 
52 
52 
53 
50 

53 
50 
55 
50 
46 

37 
35 
36 
37 
37 

39 
37 
38 
38 
40 

81 
73 
66 
64 
69 

42 
41 
47 
59 
54 

54 
50 
40 
38 
55 

47 
45 
43 
40 
39 

48 
47 
45 
57 
60 

39 
38 
39 
44 
46 

16 
17 
18 
19 
20 

34 
38 
38 
39 
40 

38 
37 
36 
36 
36 

47 
41 
43 
41 
40 

48 
55 
57 
53 
50 

37 
37 
36 
38 
38 

48 
79 
84 
74 
66 

67 
62 
58 
54 
52 

48 
49 
65 
61 
54 

85 
78 
64 
62 
59 

52 
54 
48 
43 
42 

52 
49 
47 
46 
58 

45 
63 
62 
55 
51 

21 
22 
23 
24 
25 

39 
39 
48 
48 
45 

48 
63 
71 
67 
59 

39 
41 
49 
66 
91 

47 
46 
44 
42 
45 

41 
71 
76 
64 
55 

69 
66 
61 
60 
60 

50 
48 
46 
46 
49 

48 
44 
41 
40 
39 

50 
45 
41 
39 
39 

43 
44 
42 
39 
38 

64 
57 
52 
47 
45 

48 
48 
51 
47 
45 

26 
27 
28 
29 
30 
31 

41 
39 
38 
37 
37 
36 

72 
71 
69 
63 
57 

---

97 
89 
75 
65 
58 
55 

39 
43 
41 
40 
38 
36 

44 
47 
44 
37 

---

57 
54 
53 
59 
60 
63 

49 
47 
48 
50 
50 
--* 

37 
35 
36 
39 
34 
35 

37 
36 
35 
34 
32 

---

36 
40 
49 
47 
42 
41 

42 
40 
38 
37 
36 
38 

45 
43 
42 
41 
40 

---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

1161 
37.5 
48 
24 

.96 
1.11 

1440 
48.0 
72 
36 

1.23 
1.38 

1673 
54.0 
97 
39 

1.39 
1.60 

1433 
46.2 
S7 
36 

1.19 
1.37 

1214 
41.9 
76 
34 

1.08 
1.16 

1579 
50.9 
84 
36 

1.31 
1.51 

1807 
60.2 
86 
46 

1.55 
1.73 

1377 
44.4 
65 
34 

1.14 
1.32 

1530 
51.0 
85 
32 

1.31 
1.46 

1362 
43.9 
59 
32 

1.13 
1.30 

1669 
53.8 
95 
36 

1.38 
1.60 

1365 
45.5 
63 
38 

1.17 
1.31 

CAL YR 1979�TOTAL 17452 MEAN 47.8 MAX 121��MIN 21 CFSM 1.23 IN�16.69 
WTR YR 1980�
TOTAL 17610 MEAN 48.1�MIN 24�IN�
MAX 97�CFSM 1.24 16.84 




 

 

        

 

225 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106000 KALAMAZOO RIVER AT COMSTOCK, MI 


LOCATION.--Lat 42°17'05", long 85030'50", in NE4 sec.19, T.2 S., R.10 W., Kalamazoo County, Hydrologic Unit 04050003, on left bank at 

downstream side of bridge on River Street in Comstock, 0.2 mi (0.3 km) downstream from Comstock Creek. 


DRAINAGE AREA.--1,010 mil (2,620 km2), approximately. 


PERIOD OF RECORD.--April to August 1931, October 1932 to December 1979 (discontinued). Monthly discharge only for some periods, 

published in WSP 1307. 


REVISED RECORDS.--WSP 824: 1933-36. WSP 1387: 1933, 1934(M), 1935, 1936CM), 1938(M), 1940(M), 1941. 


GAGE.--Water-stage recorder. Datum of gage is 759.12 ft (231.380m) National Geodetic Vertical Datum of 1929. Prior to November 1945, 

nonrecording gage at same site and datum. 


REMARKS.--Records good. Flow regulated by powerplants above station. 


AVERAGE DISCHARGE.--47 years (water years 1933-79), 845 ft3/s (23.93 m3/s), 11.36 in/yr (289 mmVyr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,910 ft3/s (196 m3/s) Apr. 8, 1947, gage height 7.94 ft (2.420 m); minimum, 

119 ft3/s (3.37 m3/s) May 29, 1958, gage height, 0.09 ft (0.027 m); minimum daily, 185 ft3/s (5.24 m3/s) Aug. 7, 1934. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge during period October 1979 to December 1979, 1,590 ft3/s (45.0 m3/s) Dec. 29, gage 

height, 2.38 ft (0.725 m); minimum, 377 ft3/s (10.7 m3/s) Oct. 1, gage height, 0.82 ft (0.250 m); minimum daily, 384 ft3/s 

(10.9 m3/s) Oct. 1. 


DISCHARGE+ IN CUPIC FEET PFR SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 384 674 1080 

2 419 739 1040 

3 475 660 985 

4 496 642 920 

5 485 613 844 


6 480 586 856 

7 477 637 897 

8 511 652 937 

9 529 637 921 

10 605 639 895 


11 703 617 882 

12 617 618 929 

13 479 664 917 

14 400 628 874 

15 484 631 855 


16 506 640 833 

17 564 636 791 

18 643 618 659 

19 627 597 776 

20 569 593 731 


21 535 667 706 

22 527 800 722 

23 611 935 746 

24 813 962 946 

25 772 1000 1290 


26 644 1220 1480 

27 572 1250 1510 

28 590 1220 1560 

29 628 1240 1580 

30 552 1150 1560 

31 567 --- 1430 


TOTAL 17264 23165 31152 

MEAN 557 772 1005 

MAX 813 1250 1580 

MIN 384 586 659 

CFSM .55 .76 1.00 

IN. .64 .A5 1.15 


CAL YR 1979 TOTAL 334199 MEAN 916 MAX 3770 MIN 345 CFSM .91 IN 12.31 




 

  
 

 
 

 
 

     

 

   
   

226 STREAMS TRIPUTARY TO LAKE MICHIGAN 


04106300 PORTAGE CREEK NEAR KALAMAZOO, MI 


LOCATION.--Lat 42°14'46", long 85034'33", in SE' sec.34, T.2 S., R.11 W., Kalamazoo County, Hydrologic Unit 04050003, on left bank 

25 ft (8 m) upstream from bridge on Lovers Lane, and 3.0 mi (4.8 km) south of Kalamazoo. 


DRAINAGE AREA.--22.4 mil (58.0 km2). 


PERIOD OF RECORD.--October 1964 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 814.88 ft (248.375 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow includes water which is pumped from ground-water sources by industry and discharged into stream 2.0 mi 

(3.2 km) upstream from station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--16 years, 40.2 ft3/s (1.138 m3/s), 24.37 in/yr (619 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 290 ft3/s (8.21 m3/s) June 26, 1978, gage height, 4.49 ft (1.369 m); minimum, 

8.0 ft3/s (0.23 m3/s) Jan. 19, 1965, gage height, 0.88 ft (0.268 m), result of bridge construction upstream. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s (2.83 m3/s) (revised) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (0/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Nov. 26 0300 120 3.40 3.05 0.930 June 7 1900 *153 4.33 *3.37 1.027 

Dec. 24 2400 113 3.20 2.98 0.908 Aug. 2 1500 124 3.51 3.15 0.960 

Apr. 8 2100 102 2.89 2.85 0.869 Aug. 14 0700 131 3.71 3.26 0.994 

June 3 0600 118 3.34 3.03 0.924 Aug. 20 1400 140 3.96 3.35 1.021 


Minimum discharge, 24 ft3/s (0.68 m3/s) Oct. 16; minimum gage height, 1.55 ft (0.472 m) July 4. 


DISCHARGE. IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


OAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 28 45 37 36 37 38 46 48 41 34 35 61 
2 32 35 33 38 37 36 48 46 41 33 85 63 
3 30 33 35 38 35 38 53 49 85 31 79 52 
4 29 30 35 40 37 41 57 45 47 28 48 49 
5 30 32 38 38 38 40 50 47 43 42 49 45 

6 31 33 40 36 38 41 45 46 46 33 42 44 
7 35 33 43 42 37 42 48 45 83 34 40 41 
H 31 35 40 46 37 42 61 44 84 34 38 44 
9 30 36 35 45 36 40 65 41 57 36 36 44 
10 29 36 37 46 35 44 61 41 50 34 39 43 

11 31 34 37 58 37 42 53 43 45 32 40 44 
12 29 33 41 47 40 39 52 41 43 46 41 47 
13 28 33 37 42 39 42 46 49 41 47 39 46 
14 27 32 37 45 40 44 54 43 43 36 90 42 
15 27 33 35 45 42 42 55 42 52 35 53 41 

16 27 33 33 47 39 43 48 42 45 54 43 42 
17 28 31 33 51 36 74 48 52 43 37 50 68 
18 29 29 32 48 38 57 47 61 42 34 48 46 
19 29 32 32 43 40 50 45 46 43 33 51 41 
20 28 32 33 41 41 51 43 41 41 31 98 43 

21 27 48 34 46 42 57 44 35 38 33 78 39 
22 35 52 34 59 72 49 46 35 36 33 57 44 
23 40 49 39 45 55 46 44 34 39 31 49 48 
24 34 39 66 42 47 49 46 33 40 32 43 45 
25 33 43 79 42 45 47 45 30 39 30 43 41 

26 32 85 51 39 40 45 43 29 37 29 42 42 
27 31 50 44 38 40 45 42 32 32 41 42 43 
28 30 47 43 39 40 45 46 32 29 48 41 42 
29 30 41 41 40 40 51 50 35 28 35 42 45 
30 31 39 38 40 --- 46 54 37 30 32 38 46 
31 31 --- 36 38 49 --- 40 --- 32 41 ---

TOTAL 942 1163 1228 1340 1180 1415 1485 1284 1363 1100 1560 1381 
MEAN 30.4 38.8 39.6 43.2 40.7 45.6 49.5 41.4 45.4 35.5 50.3 46.0 
MAX 40 85 79 .59 72 74 65 61 85 54 98 68 
MIN 27 29 32 36 35 36 42 29 28 28 35 39 

CAL YR 1979 TOTAL 15366 MEAN 42.1 MAX 101 MIN 26 
WTR YR 1980 TOTAL 15441 MEAN 42.2 MAX 98 MIN 27 



 

 

       

   
   

STREAMS TRIBUTARY TO LAKE MICHIGAN 227 


04106320 WEST FORK PORTAGE CREEK NEAR OSHTEMO, MI 


LOCATION.--Lat 42°14'07", long 85°38'54", in 5E4 sec.1, T.3 S., R.12 W., Kalamazoo County, Hydrologic Unit 04050003, on right bank at 

upstream side of culvert on 12th Street, 2.1 mi (3.4 km) southeast of Oshtemo. 


DRAINAGE AREA.--13.0 mil (33.7 km2). 


PERIOD OF RECORD.--May 1972 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 868.86 ft (264.829 m) Kalamazoo County Road Commission datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--8 years, 7.92 ft3/s (0.224 m3/s), 8.27 in/yr (210 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 26 ft3/s (0.74 m2/s) Aug. 31, 1975, gage height, 2.15 ft (0.655 m); minimum, 

2.0 ft3/s (0.057 m2/s) Aug. 2, 3, 4, 1977; minimum gage height, 1.08 ft (0.329 m) July 23, 24, 27, 28, 29, Aug. 2, 3, 4, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 14 ft3/s (0.40 m3/s) Dec. 25, gage height, 1.77 ft (0.539 m); minimum, 3.3 ft3/s 

(0.093 m3/s) June 29, 30, gage height, 1.17 ft (0.357 m). 


DISCHARGE, IN CUBIC FEET PFP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 4.5 5.7 7.5 8.2 6.0 6.2 7.3 6.8 6.6 3.6 5.0 5.5 

2 4.8 5.9 6.8 7.8 5.9 6.0 7.3 6.6 6.9 3.8 6.8 6.0 

3 5.2 5.7 6.6 7.5 5.9 5.9 7.5 6.4 9.3 3.6 9.3 6.0 

4 5.2 5.3 6.2 6.9 5.9 5.9 8.0 6.2 9.3 4.1 9.3 6.0 

5 5.3 5.2 6.4 6.6 5.9 6.0 7.8 6.0 8.9 5.0 8.9 5.7 


6 5.5 5.2 6.4 6.2 5.9 6.0 7.8 5.9 8.7 5.2 8.4 5.3 

7 6.8 5.2 6.8 6.2 5.9 6.0 7.3 5.5 10 5.2 7.5 5.2 

8 7.3 5.3 6.9 6.2 5.7 6.2 7.5 5.5 11 5.2 6.8 5.0 

9 6.9 5.3 6.6 6.0 5.9 6.4 8.6 5.5 12 5.2 6.2 4.8 

10 6.6 5.2 6.4 6.0 5.9 6.4 8.7 5.7 9.5 5.2 6.2 4.7 


11 6.4 5.2 6.2 6.9 5.9 6.2 8.4 6.0 8.4 5.2 6.2 4.5 

12 6.4 5.2 6.8 7.1 5.9 6.0 8.2 6.2 7.3 6.0 6.2 4.5 

13 6.2 5.2 6.6 6.9 5.9 6.0 7.7 6.4 6.2 7.7 6.0 5.0 

14 5.9 5.2 6.2 6.9 5.9 6.2 7.1 6.6 6.4 7.5 7.8 5.2 

15 5.5 5.2 5.9 6.8 5.9 6.0 7.7 6.4 6.8 7.1 8.2 5.2 


16 5.5 5.2 5.7 6.9 6.0 6.4 7.5 6.2 6.8 7.5 7.8 5.2 

17 5.3 5.0 5.5 7.8 5.9 8.6 7.1 6.6 6.6 7.1 7.8 6.4 

18 5.5 5.0 5.5 7.7 5.9 9.5 6.8 8.4 6.0 6.6 7.5 6.4 

19 5.5 5.0 5.3 7.3 5.9 9.1 6.6 8.4 6.0 6.4 6.9 6.4 

20 5.3 5.2 5.3 6.9 6.0 8.6 6.2 7.7 5.9 6.0 8.0 6.2 


21 5.3 6.2 5.5 6.6 6.0 8.7 6.0 7.3 5.7 5.9 8.2 5.9 

22 5.3 6.8 6.2 6.6 A.0 8.4 5.9 6.9 5.2 5.7 8.0 5.5 

23 6.4 7.6 8.0 6.4 9.1 7.7 5.5 6.6 5.0 5.3 7.3 5.3 

24 6.6 7.4 10 6.4 8.7 7.5 5.5 6.4 4.8 5.2 6.6 5.2 

25 6.2 8.3 13 6.4 8.2 7.5 5.5 6.4 4.5 5.0 6.2 5.0 


26 5.9 11 13 6.4 7.5 7.3 5.5 6.4 4.3 5.0 5.7 4.9 

27 5.5 10 12 6.4 7.1 6.9 5.5 6.4 4.1 5.7 5.5 4.8 

28 5.3 9.6 11 6.2 6.8 6.6 5.5 6.2 3.8 6.0 5.2 4.7 

29 5.2 9.0 9.6 6.2 6.4 6.9 6.2 6.0 3.8 5.9 5.2 4.5 

30 5.0 8.4 9.3 6.2 --- 6.9 6.6 6.2 3.6 5.7 5.0 4.4 

31 5.0 --- 8.7 6.0 7.1 --- 6.2 --- 5.3 5.0 ---


TOTAL 177.3 189.7 231.9 208.6 185.9 215.1 208.8 200.0 203.4 173.9 214.7 159.4

MEAN 5.72 6.32 7.48 6.73 6.41 6.94 6.96 6.45 6.78 5.61 6.93 5.31

MAX 7.3 11 13 8.2 9.1 9.5 8.7 8.4 12 7.7 9.3 6.4 

MIN 4.5 5.0 5.3 6.0 5.7 5.9 5.5 5.5 3.6 3.6 5.0 4.4 

CFSM .44 .49 .58 .52 .49 .53 .54 .50 .52 .43 .53 .41 

IN. .51 .54 .66 .60 .53 .62 .60 .57 .58 .50 .61 .46 


CAL YR 1979 TOTAL 2296.2 MEAN 6.29 MAX 13 MIN 3.5 CFSM .48 IN 6.57 

wT14 YR 1980 TOTAL 2368.7 MEAN 6.47 MAX 13 MIN 3.6 CFSM .50 IN 6.78 




 

   

     
     

228 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106400 WEST FORK FORTAGE CREEK AT KALAMAZOO, MI 


LOCATION.--Lat 42°14'40", long 85036'50", in Nfh sec.5, T.3 S., R.11 W., Kalamazoo County, Hydrologic Unit 04050003, on right bank 30 ft 

(9 m) upstream fran culvert on Oakland Drive, 2.5 mi (4.0 km) upstream from mouth, and 3.7 mi (6.0 km) southwest of main business 

district of Kalamazoo. 


DRAINAGE AREA.--18.7 mi. (48.4 km2). 


PERIOD OF RECORD.--September 1959 to current year. 


GAGE.--Water-stage recorder and V-notch sharp-crested weir. Datum of gage is 858.09 ft (261.546 m) National Geodetic Vertical Datum of 

1929 (levels by Michigan Department of Natural Resources). 


REMARKS.--Records good. At times flow is affected by ground-water withdrawals. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--21 years, 10.0 ft3/s (0.283 m./s), 7.26 in/yr (184 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 41 ft./s (1.16 m3/s) Apr. 19, 1975, gage height, 3.32 ft (1.012 m); minimum, 1.0 ft3/s 

(0.028 m3/s) Aug. 9, 1964; minimum gage height, 0.88 ft (0.268 m) July 30, 1963, caused by construction. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 26 ft3/s (0.74 m3/s) Dec. 25, gage height, 2.95 ft (0.899 m); minimum, 4.9 ft3/s 

(0.14 m./s) July 3, 4, gage height, 2.35 ft (0.716 m). 


DISCHARGE. IN CURIC FEET PER SECONO, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FE9 MAR APR MAY JUN JUL AUG SEP 

1 8.1 11 14 13 10 12 13 11 10 6.0 7.5 10 
2 
3 
4 
5 

8.9 
8.9 
8.9 
9.2 

11 
11 
11 
10 

12 
12 
11 
11 

13 
12 
11 
11 

10 
10 
10 
10 

11 
11 
11 
11 

12 
13 
15 
14 

11 
10 
9.5 
9.2 

11 
17 
15 
13 

7.0 
5.6 
5.1 
8.4 

10 
15 
15 
15 

11 
12 
11 
10 

6 
7 
8 
9 

9.5 
11 
12 
12 

10 
10 
9.8 
9.8 

11 
12 
13 
12 

11 
11 
11 
11 

10 
10 
10 
10 

11 
11 
12 
12 

13 
12 
14 
17 

8.6 
8.4 
8.4 
8.4 

13 
17 
19 
18 

9.8 
9.2 
9.2 
8.9 

14 
12 
11 
10 

9.5 
8.9 
8.6 
8.6 

10 12 10 11 11 10 12 17 8.6 15 8.6 10 8.6 

11 
12 
13 

12 
12 
1? 

10 
10 
10 

11 
12 
11 

11 
12 
11 

10 
10 
10 

11 
11 
11 

15 
15 
14 

9.5 
9.5 
10 

13 
11 
10 

8.1 
8.9 
12 

10 
10 
10 

8.4 
7.8 
7.8 

14 11 9.8 11 11 10 12 13 10 10 11 12 8.1 
15 11 9.5 10 11 10 11 14 9.8 12 10 13 8.1 

16 
17 
18 
19 
20 

10 
10 
10 
11 
11 

9.5 
9.5 
9.2 
8.9 
8.9 

10 
9.8 
9.5 
9.5 
9.2 

11 
12 
12 
12 
11 

10 
10 
10 
10 
11 

13 
18 
18 
16 
15 

14 
13 
12 
11 
11 

9.8 
11 
15 
14 
13 

14 
12 
11 
10 
10 

11 
12 
10 
9.5 
8.9 

13 
13 
12 
11 
13 

8.4 
12 
12 
11 
11 

21 
22 
23 

10 
11 
12 

11 
13 
15 

8.9 
9.2 
11 

11 
10 
10 

11 
16 
17 

15 
14 
13 

10 
10 
9.5 

12 
11 
11 

9.2 
8.9 
8.4 

8.6 
8.9 
8.6 

13 
13 
12 

10 
10 
10 

24 
25 

12 
12 

14 
14 

16 
25 

10 
10 

16 
15 

13 
12 

9.2 
9.2 

10 
9.8 

8.1 
7.5 

8.1 
7.5 

11 
10 

9.5 
9.2 

26 11 ?1 23 10 14 12 8.9 9.5 7.3 7.5 9.5 8.9 
27 
28 

11 
11 

18 
18 

20 
18 

10 
10 

13 
12 

12 
11 

8.9 
9.2 

9.5 
9.5 

7.0 
6.3 

8.4 
8.9 

8.9 
8.6 

8.6 
8.4 

29 
30 
31 

10 
9.8 
9.5 

16 
15 

16 
15 
14 

10 
10 
10 

12 
---

12 
12 
13 

10 
11 
---

9.5 
9.8 
9.8 

5.1 
5.4 
---

8.4 
8.1 
7.8 

8.4 
8.6 
8.6 

8.1 
7.8 
---

TOTAL 329.8 353.9 398.1 340 327 389 367.9 316.1 334.2 270.0 348.1 283.3 
MEAN 
MAX 

10.6 
12 

11.8 
21 

12.8 
25 

11.0 
13 

11.3 
17 

12.5 
18 

12.3 
17 

10.2 
15 

11.1 
19 

8.71 
12 

11.2 
15 

9.44 
12 

MIN 8.1 8.9 8.9 10 10 11 8.9 8.4 5.1 5.1 7.5 7.8 
CFSM .57 .63 .68 .59 .60 .67 .66 .55 .59 .47 .60 .51 
IN. .66 .70 .79 .68 .65 .77 .73 .63 .66 .54 .69 .56 

CAL YR 1979 TOTAL 3883.9 MEAN 10.6 MAX 25 MIN 5.0 CFSM .57 IN 7.73 
WTR YR 1980 TOTAL 4057.4 MEAN 11.1 MAX 25 MIN 5.1 CFSM .59 IN 8.07 



 

    

   
   

229 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106500 PORTAGE CREEK AT KALAMAZOO, MI 


LOCATION.--Lat 42016'27", long 85034'35", in Nigh NE' sec.27, T.2 S., R.11 W., Kalamazoo County, Hydrologic Unit 04050003, on left bank 

50 ft (15 m) upstream from bridge on Reed Avenue in Kalamazoo, and 1.5 miles (2.4 km) upstream from mouth. 


DRAINAGE AREA.--46.8 mi. (121.2 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1947 to September 1958, June 1975 to current year. Monthly discharge only for some periods, published in 

WSP 1307. 


GAGE.--Water-stage recorder. Datum of gage is 761.50 ft (232.105 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Dec. 15, 1947, to Dec. 7, 1955, nonrecording gage at same site and datum. 


REMARKS.--Water-discharge records good. Sane regulation by millponds upstream from station. Flow includes water which is 

pumped from ground-water sources by industry and discharged into stream 5.0 mi (8.0 kin) upstream from station. 


AVERAGE DISCHARGE.--16 years (water years 1948-58, 1976-80), 54.5 ft3/s (1.543 m3/s), 15.81 in/yr (402 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 580 ft./s (16.4 m3/s) sometime in July 1954 from rating curve extended above 

165 ft3/s (4.67 m./s), gage height, 5.25 ft (1.600 m) caused by momentary gate opening of millpond; maximum gage height, 5.44 ft 

(1.658 m) June 26, 1978; minimum discharge, 2.0 ft./s (0.057 m./s) May 8, 1956, gage height, 1.50 ft (0.457 m); minimum gage 

height, 1.41 ft (0.430 m) May 12, 13, 1980. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 186 ft3/s (5.27 m./s) Dec. 24, gage height, 3.80 ft (1.158 m); minimum, 3.3 ft3/s 

(0.093 m./s) May 12, 13, gage height, 1.41 ft (0.430 m); minimum daily, 33 ft3/s (0.93 m./s) June 29, July 26. 


DISCHARGE. IN CUPIC FEET PER 5ECONO. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FER MAR APR MAY JUN JUL AUG SEP 

1 34 62 51 38 43 44 56 57 53 46 41 83 
2 43 45 46 64 45 42 61 58 53 40 88 81 
3 36 41 45 64 45 43 75 59 116 36 122 68 
4 36 41 47 51 43 48 83 56 58 37 70 61 
5 35 41 48 50 45 51 63 56 55 60 62 58 

6 41 42 51 46 45 44 54 56 60 44 58 55 
7 49 41 57 48 43 41 53 53 105 44 51 54 
8 39 44 55 55 42 66 82 54 121 41 49 54 
9 38 45 47 56 44 73 106 50 71 49 47 58 
10 40 45 46 56 44 60 87 51 63 40 53 54 

11 42 42 48 81 45 57 68 56 54 37 53 53 
12 41 41 55 66 48 46 66 51 54 65 52 56 
13 40 42 47 58 46 50 52 64 51 61 48 58 
14 37 40 46 58 46 57 67 53 54 44 107 53 
15 37 41 46 49 51 54 71 52 71 43 79 51 

16 37 41 44 65 50 57 56 51 59 73 57 55 
17 38 41 40 61 43 126 59 68 54 47 69 95 
18 40 38 41 56 44 92 58 89 52 42 63 62 
19 39 39 41 51 49 72 56 60 54 39 62 55 
20 38 40 42 48 55 69 54 55 50 38 101 55 

21 36 66 43 48 59 85 54 48 47 40 119 52 
22 47 70 44 52 116 69 57 47 45 39 82 56 
23 55 63 53 46 98 65 55 46 44 37 62 61 
24 44 57 102 45 67 67 56 46 46 36 57 55 
25 43 58 148 48 58 63 55 43 45 35 56 51 

26 42 127 82 45 48 57 54 41 46 33 55 52 
27 40 70 70 43 52 55 53 39 39 45 54 51 
28 39 66 62 45 50 57 56 39 35 57 52 51 
29 39 58 60 48 46 71 60 45 33 44 52 52 
30 39 55 55 46 --- 58 65 47 34 40 49 53 
31 40 --- 50 44 66 --- 51 --- 38 58 ---

TOTAL 1244 1542 1712 1631 1510 1905 1892 1641 1722 1370 2028 1753 
MEAN 40.1 51.4 55.2 52.6 52.1 61.5 63.1 52.9 57.4 44.2 65.4 58.4 
MAX 55 127 148 81 116 126 106 89 121 73 122 95 
HIM 34 38 40 38 42 41 52 39 33 33 41 51 

CAL YR 1979 TOTAL 18691 MEAN 51.2 MAX 158 MIN 30 
WTR YR 1980 TOTAL 19950 MEAN 54.5 MAX 148 MIN 31 



 

        

230 STREAMS TRIBUTARY 'BD LAKE MICHIGAN 


04106500 PORTAGE CREEK AT KALAMAZOO, MI--CONTINUED 


WATER-CUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: April 1972 to August 1974, August 1975 to current year. 


INSTRUMENTATION.--Temperature recorder April 1972 to August 1974, August 1975 to current year. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 32.00C April 18, 1980; minimum, 0.0°C Dec. 31, 1976, Jan. 1, 2, 1977. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 32.00C April 18; minimum, 3.00C Dec. 16-18. 


TEMPERATURE. wATER (OFG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN�MEAN� MAX MIN�MEAN� MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVFMBFR DECEMBER JANUARY 


1 19.0 15.5 17.5 15.0 11.5 13.5 6.0 5.0 6.0 7.0 6.0 6.5 

2 18.0 16.5 17.o 11.5 9.5 10.5 6.5 4.5 5.5 6.0 5.5 6.0 

3 16.5 15.5 16.5 4.5 8.5 9.0 6.0 3.5 5.5 6.5 5.5 6.0 

4 16.5 14.0 15.0 11.0 9.0 10.0 6.5 4.0 5.5 6.0 5.5 6.0 
5 14.5 13.0 13.5 10.5 9.0 10.0 7.5 5.5 6.5 6.0 5.5 6.0 


6 13.5 12.0 12.5 11.0 10.0 10.5 7.0 6.0 6.5 6.0 4.5 5.5 
7 13.0 11.5 12.0 10.0 8.5 9.0 6.0 5.0 6.0 5.0 4.0 4.5 

8 13.5 11.5 12.0 11.0 8.5 9.5 6.0 5.0 5.5 6.0 5.0 6.0 
9 13.0 12.0 12.5 9.0 6.5 7.5 6.0 4.0 5.0 7.5 6.5 6.5 
10 12.5 10.5 11.5 7.5 6.5 7.0 6.5 5.0 5.5 7.5 6.5 7.0 

11 12.0 10.0 10.5 8.0 6.5 7.5 9.0 6.5 7.5 8.0 6.5 7.0 

12 11.5 10.0 11.0 7.5 6.0 7.0 8.5 7.0 7.5 7.5 6.5 7.0 

13 11.0 9.0 10.0 8.0 6.5 7.5 6.5 5.0 6.0 7.5 6.5 6.5 

14 12.0 9.5 11.0 7.0 6.0 6.5 6.5 4.5 6.0 7.5 6.5 6.5 

15 11.5 9.5 11.0 8.0 6.5 7.5 6.0 4.5 5.5 8.5 6.5 7.0 


16 12.5 11.5 12.0 8.0 7.5 8.0 5.5 3.0 4.5 7.5 6.5 7.0 

17 13.0 12.0 12.9 10.0 7.5 8.5 4.0 3.0 3.5 8.5 8.0 8.0 

18 14.0 12.5 13.5 11.0 9.0 10.0 4.5 3.0 3.5 8.5 8.0 8.0 

19 15.0 13.5 14.5 11.5 10.5 11.0 6.0 4.5 5.0 8.5 8.5 8.5 

20 17.0 14.0 15.5 11.5 10.5 11.0 6.0 5.0 5.5 8.5 8.0 8.0 


21 18.5 17.0 17.5 11.5 9.5 10.5 6.5 5.0 5.5 8.5 7.5 8.0 

22 19.5 17.0 18.5 11.0 10.5 11.0 6.5 5.5 6.0 8.5 7.5 8.0 

23 17.0 11.5 44.0 11.0 9.5 10.0 7.5 6.5 7.0 7.5 6.0 7.0 

24 11.5 10.5 11.0 9.5 8.0 9.0 8.5 6.5 7.5 6.5 5.5 6.5 

25 10.5 9.0 10.5 8.5 7.0 8.0 7.0 5.0 6.0 8.5 6.5 8.0 


26 10.5 8.5 9.5 8.0 7.0 7.5 5.5 5.0 5.0 8.0 7.0 7.5 

27 11.0 9.0 10.0 8.0 7.0 7.5 6.0 5.5 5.5 8.5 7.5 8.0 

28 12.5 11.0 11.5 8.0 7.0 7.5 7.0 6.5 6.5 8.5 6.5 7.5 

29 13.0 10.5 12.0 7.0 5.5 6.0 7.0 7.0 7.0 8.0 6.5 7.0 

30 12.5 10.5 12.0 6.0 6.0 6.0 7.5 7.0 7.0 7.5 6.5 7.0 

31 15.0 12.0 13.5 --- --- --- 7.0 7.0 7.0 7.0 6.0 6.5 


MONTH 19.5 8.5 13.0 15.0 5.5 9.0 9.0 3.0 6.0 8.5 4.0 7.0 




 

            

231 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106500 PORTAGE CREEK AT KALAMAZOO, MI--Continued 


TEMPERATURE, WATER (DEG. Cf. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 

7.0 
9.0 
8.5 
8.0 
8.5 

5.5 
6.5 
6.5 
6.5 
7.0 

6.5 
7.5 
8.0 
7.0 
8.0 

9.5 
10.0 
10.5 
10.0 
12.5 

8.5 
9.0 
9.0 
9.5 
9.0 

9.0 
9.5 
10.0 
9.5 
10.0 

17.0 
21.0 
21.5 
21.0 
20.5 

12.5 
14.5 
13.0 
14.5 
16.0 

15.0 
16.5 
16.0 
17.0 
17.0 

6 
7 
e 
9 
10 

8.5 
9.5 
8.5 
9.0 
9.5 

6.5 
7.5 
7.5 
8.5 
7.5 

8.0 
8.5 
8.0 
8.5 
8.5 

25.0 
27.0 
15.0 
14.5 
11.5 

7.5 
12.0 
11.5 
11.5 
9.5 

12.5 
19.0 
13.5 
12.5 
10.5 

21.0 
17.5 
15.5 
16.0 
15.5 

17.5 
14.5 
12.0 
10.5 
12.5 

19.0 
16.0 
13.5 
13.0 
14.0 

11 
12 
13 
14 
15 

8.5 
10.0 
8.5 
9.5 
9.5 

6.5 
7.5 
6.5 
7.0 
8.0 

7.5 
8.0 
8.0 
8.5 
8.5 

11.5 
12.0 
12.0 
17.0 
9.5 

10.0 
11.0 
9.5 
8.5 
8.5 

10.5 
11.5 
11.0 
13.0 
9.5 

16.0 
16.0 
19.0 
18.0 
20.0 

11.0 
12.0 
15.5 
14.5 
16.0 

13.0 
13.5 
17.5 
16.5 
17.5 

lb 
17 
18 
19 
20 

8.0 
8.0 
8.0 
10.0 
10.n 

7.0 
6.5 
5.5 
8.0 
8.5 

7.5 
7.5 
7.0 
9.0 
9.0 

9.5 
23.0 
32.0 
22.0 
21.0 

8.0 
9.5 
13.0 
13.5 
13.0 

9.0 
15.0 
20.5 
17.5 
17.5 

22.5 
21.5 
20.5 
27.5 
23.5 

15.5 
15.0 
17.0 
16.5 
17.0 

18.5 
18.5 
18.5 
19.5 
20.5 

21 
e2 
?3 
24 
?5 

10.0 9.0 9.5 
---

23.5 
19.5 
21.5 
19.5 
16.5 

13.0 
14.5 
15.5 
12.5 
12.5 

13.5 
16.5 
17.5 
15.0 
14.5 

20.5 
23.5 
21.5 
24.0 
23.0 

16.0 
17.5 
18.5 
18.0 
17.5 

18.0 
20.0 
20.5 
20.0 
20.0 

26 
27 
26 
29 
30 
31 

---
12.0 
12.0 
10.5 
10.0 
10.0 

---
7.5 
9.0 
9.0' 
9.5 
9.0 

___ 
8.5 
9.5 
9.5 
9.5 
9.5 

16.5 
16.5 
18.0 
16.5 
16.0 
---

13.0 
12.5 
13.0 
15.0 
13.5 
---

14.5 
15.0 
16.0 
16.0 
15.0 
---

22.5 
25.0 
24.5 
24.0 
22.0 
22.5 

17.0 
17.0 
20.5 
18.5 
18.0 
17.5 

20.5 
20.0 
22.0 
21.0 
20.0 
20.0 

MONTH 32.0 7.5 13.5 27.5 10.5 18.0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JuLY AUGUST SEPTEMBER 
1 
2 
3 
4 
5 

23.0 
27.5 
27.5 
22.0 
20.5 

17.0 
20.5 
21.5 
17.5 
17.0 

19.0 
23.5 
24.0 
20.0 
19.0 

23.5 
26.5 
24.0 
23.5 
?3.5 

19.0 
20.0 
20.0 
19.0 
18.5 

20.5 
23.0 
22.5 
21.0 
20.5 

25.0 
23.5 
21.5 
22.5 
22.0 

20.0 
17.5 
16.0 
17.0 
19.0 

23.0 
20.0 
19.0 
20.5 
21.0 

22.0 
22.5 
23.5 
22.5 
22.5 

18.0 
18.5 
18.0 
17.0 
19.0 

20.0 
20.5 
20.5 
20.0 
21.0 

b 
7 
8 
4 
10 

21.0 
?2.0 
20.5 
21.0 
21.5 

17.0 
18.5 
15.5 
16.5 
15.5 

19.0 
2u.0 
13.0 
18.5 
18.5 

23.0 
25.0 
29.0 
25.0 
30.5 

17.5 
17.5 
23.5 
21.0 
19.5 

20.5 
21.5 
25.5 
22.5 
24.0 

22.0 
22.0 
24.0 
24.0 
23.5 

18.0 
20.0 
21.5 
21.0 
21.5 

20.0 
21.0 
22.5 
22.5 
22.5 

22.5 
19.5 
21.0 
19.5 
19.0 

18.5 
16.0 
16.0 
18.0 
15.5 

20.0 
18.0 
18.5 
19.0 
17.0 

11 
12 
13 
14 
15 

21.0 
24.5 
23.0 
22.0 
21.5 

14.5 
16.0 
19.5 
19.0 
17.5 

18.0 
19.5 
21.5 
20.0 
19.5 

25.5 
21.0 
26.0 
28.0 
29.0 

21.0 
19.0 
18.0 
19.5 
24.5 

22.5 
20.0 
21.0 
23.5 
26.0 

22.0 
23.0 
21.5 
21.5 
22.0 

19.5 
19.0 
18.5 
18.5 
20.5 

21.0 
21.0 
20.0 
20.0 
21.5 

19.0 
17.5 
20.0 
19.0 
18.0 

14.0 
15.5 
15.5 
17.0 
15.5 

16.5 
16.0 
17.5 
18.5 
16.5 

lb 
17 
lb 
19 
20 

21.5 
22.5 
2?.5 
23.0 
20.5 

16.5 
17.0 
17.5 
17.0 
14.0 

19.0 
19.5 
20.0 
20.0 
17.5 

'6.5 
26.5 
25.5 
?2.5 
25.5 

20.5 
21.5 
20.0 
19.5 
19.5 

24.0 
24.5 
22.0 
21.0 
22.5 

21.5 
18.0 
21.5 
22.0 
21.5 

16.0 
15.5 
15.5 
17.0 
17.0 

18.5 
16.5 
18.5 
19.5 
20.0 

21.0 
18.5 
19.0 
19.5 
21.0 

15.0 
14.5 
13.5 
15.0 
17.5 

17.0 
16.0 
16.0 
17.5 
19.0 

21 
22 
23 
24 
25 

23.0 
24.5 
25.5 
27.0 
27.0 

17.0 
17.5 
20.5 
21.5 
21.5 

20.0 
21.0 
23.0 
?4.0 
24.5 

25.5 
24.5 
23.0 
25.5 
25.0 

22.0 
21.5 
19.0 
19.5 
19.0 

24.5 
22.5 
21.0 
22.5 
22.0 

21.5 
22.0 
21.5 
21.5 
21.0 

19.0 
18.0 
17.0 
17.0 
18.0 

20.0 
20.5 
19.5 
19.5 
19.5 

21.0 
19.5 
18.5 
18.0 
18.0 

18.0 
18.0 
15.5 
14.5 
15.5 

19.5 
19.0 
17.0 
16.5 
16.5 

26 
27 
213 
24 
30 
31 

27.0 
26.5 
26.0 
24.5 
23.n 
---

23.0 
23.5 
41.5 
21.5 
19.5 
---

25:0 
25.0 
?4.0 
23.5 
21.0 
---

23.5 
22.5 
21.5 
)4.0 
?0.5 
?4.0 

21.0 
18.5 
18.0 
17.0 
17.5 
18.5 

22.5 
20.0 
19.5 
20.5 
19.0 
21.0 

22.5 
23.0 
23.5 
23.5 
22.5 
22.0 

17.5 
18.5 
19.0 
19.0 
19.0 
18.0 

20.5 
21.0 
21.0 
21.5 
21.5 
20.0 

16.0 
15.5 
16.5 
18.0 
19.0 
---

15.0 
12.5 
13.0 
14.5 
15.0 
---

15.5 
14.5 
15.0 
16.5 
16.5 
---

MONTH 27.5 14.0 21.0 30.5 17.0 22.0 25.0 15.5 20.5 23.5 12.5 17.5 



 

     

     
     

232 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108500 KALAMAZOO RIVER NEAR FENNVILLE, MI 


LOCATION.--Lat 42035'36", long 85°59'03", in NE4 seC.5, T.2 N., R.14 W., Allegan County, Hydrologic Unit 04050003, on left bank 40 ft 

(12 m) upstream from bridge on State Highway 89, 2.1 mi (3.4 km) downstream from Swan Creek, 4.0 mi (6.4 km) downstream from Calkins 

Dam, and 6.1 mi (9.8 lam) east of Fennville. 


DRAINAGE AREA.--1,600 mil (4,144 km2), approximately. 


PERIOD OF RECORD.--April 1929 to September 1936, October 1937 to current year. Monthly discharge only for some periods, published in 

WSP 1307. Published as "near Allegan" April 1929 to September 1932; as "at Calkins Bridge, near Allegan" October 1932 to September 

1936, October 1937 to September 1938; as "at Calkins Dam, near Allegan" October 1938 to September 1950. 


REVISED RECORDS.--WSP 1387: 1929(M), 1930, 1933, 1934-36(M), 1938(M), 1939-40, 1942. 


GAGE.--Water-stage recorder. Datum of gage is 586.51 ft (178.768 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). April 1929 to September 1936 at bridge and October 1937 to September 1950 in powerplant, 4.0 mi 

(6.4 km) upstream at NGVD (levels by city of Allegan). 


REMARKS.--Records good. Flow regulated at low and medium stages by powerplants upstream from station and since June 1936, by 

Calkins Dam and powerplant, 4.0 mi (6.4 km) upstream from station. Several observations of water temperature ware made during 

the year. 


AVERAGE DISCHARGE.--50 years, 1,398 ft2/s (39.59 m3/s), 11.87 in/yr (301 mm/yr). 


EXTTUMES FOR PERIOD OF RECORD.--Maximum discharge, 17,500 ft3/s (496 m3/s) Apr. 11, 1947, gage height, 606.76 ft (184.940 m), site and 

datum then in use; minimum daily, 50 ft3/s (1.42 m2/s) Aug. 19, 1976, caused by shutting off flow at Calkins Dam. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,290 ft2/s (121 m3/s) June 9, gage height, 11.83 ft (3.606 m); minimum, 398 ft2/s 

(11.3 m3/s) Oct. 20, gage height, 4.89 ft (1.490 m); minimum daily, 428 ft3/s (12.1 m2/s) Oct. 20. 


DISCHARGE, IN CUBIC FEET PER SECONn, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FER MAR APR MAY JUN JUL AUG SEP 


1 735 1280 2010 2480 1300 1600 2250 1850 1850 1090 1990 1210 
2 808 1190 2060 2330 1300 1240 2410 1880 1640 1090 1360 1680 
3 798 963 1990 ?080 1300 1290 2490 1840 1400 1080 1800 2140 
4 816 1280 1930 2010 1270 1300 2670 1800 1990 1080 3030 1970 
S 856 1310 1930 1880 1170 1300 2440 1800 2270 1090 3020 1460 

6 940 1120 1880 1760 1170 1550 2420 1780 2380 1530 2160 1420 
7 924 1090 1820 1750 1210 1750 2410 1730 2350 1490 2110 2030 
8 1010 1310 1930 1440 1480 1340 2530 1220 3190 1070 2240 1940 
9 972 1310 1930 1070 1720 876 3180 1340 4030 1390 2390 683 
10 1000 1140 1930 1320 1180 1300 3150 1680 3100 1880 2080 1540 

11 1030 1060 1870 1820 872 1720 3550 1110 2500 1670 1940 2130 
12 1120 1300 1710 2010 1260 1400 3090 1110 2390 1070 1810 1560 
13 1240 1150 1820 1750 1630 1100 3030 1510 2240 1650 1220 1100 
14 1170 866 1930 1860 1190 1120 2960 1830 2220 2050 1320 1470 
15 924 1060 1840 1700 960 1430 2860 1730 2310 1620 1650 1850 

16 539 1320 1690 1720 1190 1720 2880 1710 2560 1490 1650 1510 
17 447 1320 1770 1890 1160 1720 2860 1720 2830 1900 1660 1370 
18 481 1320 1460 2040 1150 2290 2520 1750 2590 1890 1660 1900 
19 450 1120 1000 1990 1210 2390 2470 1830 2480 1620 1650 1950 
20 478 886 1300 1850 1280 2510 2460 1950 2410 1120 1880 2300 

21 474 1400 1320 1690 1290 2890 2350 1990 2200 2160 2340 2400 
22 502 1900 1340 1690 1670 2950 2070 2020 2050 2110 2610 2200 
23 485 1840 1660 1690 2110 3180 2000 2010 1840 2310 2690 2050 
24 475 1620 2000 1690 2380 3000 1920 1940 1170 2070 2430 2090 
25 432 1720 2390 1680 ?250 2850 1580 1960 1570 1660 1940 2150 

26 731 1920 3190 1620 2050 2820 1510 1920 1970 1200 1540 2150 
27 1260 2520 3210 1560 1990 2670 1930 1530 1550 1230 2090 2130 
28 1300 2990 2740 1230 1930 2440 1940 1100 1090 1300 1890 1980 
29 1250 2620 2820 1010 1920 2420 1890 1060 1090 1280 1900 1650 
30 1090 2240 2650 1230 --- 2380 1870 1420 1090 1280 1930 1900 
31 989 --- 2590 1290 2260 --- 1700 --- 1640 1710 ---

TOTAL 25676 44165 61710 51130 42592 60806 73690 51820 64350 47110 61690 53913 
MEAN 828 1472 1991 1714 1469 1961 2456 1672 2145 1520 1990 1797 
MAX 1300 2990 3210 2480 2380 3180 3550 2020 4030 2310 3030 2400 
MIN 428 866 1000 1010 872 876 1510 1060 1090 1070 1220 683 
CFSM .52 .92 1.24 1.07 .92 1.23 1.54 1.05 1.34 .95 1.24 1.12 
IN. .60 1.03 1.43 1.24 .99 1.41 1.71 1.20 1.50 1.10 1.43 1.25 

CAL YR 1979 TOTAL 612330 MEAN 1678 MAX 5730 MTN 428 CFSM 1.05 IN 14.24 
WTR YR 1980 TOTAL 640652 MEAN 1750 MAX 4030 MTN 428 CFSM 1.09 IN 14.90 



 

   
         

         

    

     
     

233 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108600 RABBIT RIVER NEAR HOPKINS, MI 


LOCATION.--Lat 42°38'32", long 85.43'19", in SE' sec.16, T.3 N., R.12 W., Allegan County, Hydrologic Unit 04050003, on left bank at 

downstream side of bridge on 18th Street, 2.5 mi (4.0 km) northeast of Hopkins. 


DRAINAGE AREA.--71.4 mi. (184.9 km.). 


PERIOD OF RECORD.--October 1965 to current year. 


GAGE.--Water-stage recorder. Altitude ofgage is 700 ft (213 m) from topographic map (nearest 10 ft). 


REMARKS.--Records fair except those for the winter period, which are poor. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--15 years, 56.6 ft3/s (1.603 m3/s), 10.77 in/yr (274mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,180 ft3/s (33.4 m3/s) June 26, 1978, gage height, 9.56 ft (2.914 m); minimum not 

determined; minimum daily, 9.2 ft3/s (0.26 m3/s) Aug. 27, 28, 1970, Sept. 18, 1971; minimum gage height, 1.89 ft (0.576 m) Aug. 28, 

1977. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 25 0800 *460 13.0 *7.61 2.320 June 8 0600 409 11.6 7.48 2.280 

Minimum discharge, 20 ft3/s (0.57 m3/s) Oct. 1, 2; minimum gage height, 2.31 ft (0.704 m) Oct. 1. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAP APR MAY JUN JUL AUG SEP 

1 20 34 78 62 38 56 94 59 41 30 51 39 
2 20 40 66 58 38 52 78 56 51 29 53 42 
3 21 36 59 54 37 48 81 54 97 27 76 42 
4 21 33 55 49 37 45 151 51 86 28 59 36 
5 22 32 64 45 37 42 117 49 61 36 49 33 

6 23 31 83 44 37 39 86 48 94 36 45 31 
7 28 31 77 42 37 38 73 45 181 35 44 29 
8 28 31 94 41 36 37 100 44 380 35 42 29 
9 27 33 68 40 36 36 247 44 286 34 42 29 
10 27 33 58 39 36 36 266 43 132 32 40 31 

11 27 32 56 47 36 36 177 44 84 30 41 29 
12 30 31 73 54 36 37 155 43 65 29 42 27 
13 31 31 65 51 36 38 127 54 57 30 40 31 
14 29 30 52 48 35 42 110 62 57 32 42 37 
15 28 30 46 46 35 48 167 53 73 30 40 33 

16 27 32 46 45 35 75 139 49 92 37 36 31 
17 27 31 44 52 35 180 103 48 69 39 36 58 
18 28 30 53 60 35 193 86 82 56 32 38 63 
19 28 30 43 54 35 141 77 73 51 32 36 46 
20 29 29 43 50 35 121 70 59 52 35 116 44 

21 30 44 35 48 40 168 66 51 47 140 141 49 
2? 30 103 37 47 154 139 63 47 43 123 80 45 
23 45 114 48 45 215 103 60 44 40 76 57 87 
24 46 89 155 44 149 87 58 42 38 53 47 65 
25 42 68 427 43 98 79 6S 41 36 44 43 49 

26 37 243 353 42 78 71 61 38 35 40 40 43 
27 34 222 223 41 70 67 59 36 33 195 38 40 
28 33 154 126 40 62 64 59 34 33 225 36 36 
29 32 108 93 39 60 66 61 34 32 120 34 34 
30 31 88 78 39 --- 64 61 35 30 74 33 32 
31 30 --- 68 38 76 --- 44 --- 59 32 ---

TOTAL 911 1873 2866 1447 1648 2324 3117 1506 2432 1797 1549 1220 
MEAN 29.4 62.4 92.5 46.7 56.8 75.0 104 48.6 81.1 58.0 50.0 40.7 
MAX 46 243 427 6,2 215 193 266 82 380 225 141 87 
MTN 20 29 35 38 35 36 58 34 30 27 32 27 
CFSM .41 .87 1.30 .65 .80 1.05 1.46 .68 1.14 .81 .70 .57 
IN. .47 .98 1.49 .75 .86 1.21 1.62 .78 1.27 .94 .81 .64 

CAL YR 1979 TOTAL 25717 MEAN 70.5 MAX 700 MIN 19 CFSM .99 IN 13.40 
WTP YR 1980 TOTAL 22690 MEAN 62.0 MAX 427 MIN 20 CFSM .87 IN 11.82 



 

 

 

 

 
 

 

 
    

 

    
  

        

     

 

  

       

        

 

    

 

 
 
        

       

     

  

 

      

 

 
 
    
 
      

 

  

 

  
 

  

 

  
 

 
 

      

 

 

 

 

234 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI 

(National stream-quality accounting network and pesticide station) 


LOCATION.--Lat 42°38'50", long 86011'53", in NE4 sec.16, T.3 N., R.16 W., Allegan County, Hydrologic Unit 04050003, at bridge on Old 

US-31 between Saugatuck and Douglas, 7.9 mi (12.7 km) downstream from Rabbit River, 17.6 mi (28.3 km) downstream from gaging station 

near Fennville and 2.9 mi (4.7 km) upstream from mouth. 


DRAINAGE AREA.--2,020 mi. (5,230 km.), approximately. 


PERIOD OF RECORD.--Water years 1974 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1974 to current year. 

WATER TEMPERATURES: May 1975 to current year. 


INSTRUMENTATION.--Water-quality monitor since Nev. 1, 1975. 


REMARKS.--In addition to water-quality monitor, water temperature readings and specific conductance samples were collected by a 

local observer on an approximate twice-weekly basis. Interruptions in the daily record were due to malfunctions of the instrument. 

Water-discharge measurement made at time of sampling. Biological Data (Phytoplankton) is for the 1979-80 water years. Additional 

water-quality parameters, beyond those required for NASQAN, were sampled for this year in a cooperative program with Environmental 

Services Division, State of Michigan Department of Natural Resources. 


COOPERATION.--Pesticide samples were collected by the U.S. Geological Survey and were analyzed by Environmental Protection Agency. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded (water years 1974-75, 1979-80), 747 micromhos Apr. 30, 1980; minimum recorded (water years 

1974-75, 1978-79), 172 micromhos Sept. 18, 1978. 

WATER TEMPERATURES: Maximum recorded (water years 1975, 1977-80), 31.5°C July 20, 1977; minimum (water years 1975, 1978-80), 

0.0°C on many days during winter period. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 28.0°C July 15, Aug. 28; minimum 0.0°C on many days during winter period. 


wATEP OUAL1Ty DATA. WATEP YEAR OCTOHPR 1979 TO SEPTEMBER 1980 

SPE- OXYGEN, OXYGEN COLI-STREP-

CIFIC 015- DEMAND, FORM. TOCOCCI 


STREAM- CON- SOLVED CHEM- FECAL. FECAL, 7: 

FLOW, DUCT- TEMPER- OXYGEN, (PER- ICAL 0.7 KF AGAR NESS 

INSTAN- ANCE PH A OIS- CENT (HIGH UM-MF (COLS. 


TIME TANEOUS (MICRU- FIELD WATER SOLVED SATUR- LEVEL) (COLS./ PER AS 

DATE (CFS) MHOS) (UNITS) (DEG C) (mG/L) ATION) (RG/L) 100 ML) 100 ML) CAC03) 


OCT 

10... 1245 1460 575 8.1 10.0 9.6 87 26 87 240 


NOV 

19... 1330 1490 630 8.2 8.0 10.6 91 60 K26 44 260 


DEC 

26... 1430 3000 502 7.6 2.5 10.6 78 10 E330 230 


JAN 
28... 1400 E1930 560 8.0 .5 12.6 88 18 K1300 250 260 


MAR 

04... 1345 1500�560 8.0 1.0 13.9 101 45 80 K5 230 

APP 

06... 1545 2450 510 1.7 11.0 9.7�91 36 K70 K50 230 

MAY 

20... 1200 1800 575 7.6 17.5 38 120 240 


JUN 
24... 1200 1900 SOO 7.5 22.0 9.8 117 46 23 240 


JUL 

29...�1000 1870 7.4� 100�� 220
454�24.0 8.4 32 

AU6 

26... 0915 1960 489 7.9 25.0 56 100 640 250 


SEP 

29... 1430 F2280 517 H.4 16.0 -- 100 110 73 240 


HARD- MAGNF- SILVER, SODIUM POTA5 
NESS+ CALCIUM SID., TOTAL SODIUM, AD-SIUM, 8ICAR- ALKA-

NONCAP- DIS- DIS- RECOv- DIs- MS- BONATE CAR- LINITY
 
BONATE SOLVED SOLVED ERA8LE SOLVED SOLVED (MG/L 80NATE

(MG/L (MG/L (MG/L (UG/L (MG/L SODIUM M /. AS (MG/L AS 


DATE CAC03) AS CA) AS MG) AS AG) AS NA) PERCENT AS K) HCO3) AS CO3) CACO3) 


OCT 

10... 23 60 21 26 27 .7 2.5 260 0 213 


NOV 

19... 42 71 21 0 23 22 .6 2.2 270 0 221 


DEC 

26... 54 61 18 18 20 ' 2.8 210 0 172
.5�


JAN 

26• • • 46 69 21 0 21 21 .6 1.9 260 0 213 

MAP 

04... 31 60 19 0 19 15 .5 2.1 240 0 197 

APR 

08... 53 64 18 15 12 .4 2.2 220 0 180 


MAY 
20... 35 65 20 0 20 15 .6 1.8 250 0 205 


JON 
24... 38 66 17 2 16 13 .5 1.9 240 0 200 


JUL 

29... 44 60 18 16 13 .5 2.2 240 0 180 

AUG 

26... 60 67 20 0 15 11 .4 2.3 250 0 190 

SEP 

29• • 26 63 19 0 16 13 .5 2.2 260 6 223 




 

 

 

   

 

        

 

      

 

         

          

    

   

         

  

         

         

     

        

     

    

     

 

 

 

         
       

          

          

          

         

         

          

          

         

 

      

         

        

STREAMS TRIBUTARY TO LAKE MICHIGAN � 235 

04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

SOLIDS, SOLIDS, SOLIDS, 
CARBON CHLO- FLUO- �SILICA, RESIDUE SUM OF SOLIDS, RESIDUE SOLIDS, 
DIOXIDE SULFATE RIDE, RIDE, DOS- AT 180 CONSTI- DIS- AT 105 RESIDUE 
DIS- DIS- DIS- DOS- SOLVED DEG. C TUENTS, SOLVED DEG. C, AT 105 

SOLVED SOLVED SOLVED SOLVED (MG/L DIS- DIS- (TONS SUS- DEG. C, 
(MG/L (MG/L (MG/L (MG/L AS SOLVED SOLVED PER PENDED TOTAL 

DATE AS CO2) AS 504) AS CL) AS F) S1021 (MG/L) (MG/L) DAY) (MG/L) (MG/L) 

OCT 
10... �3.3 43 39 �.3 �4.9 �345 �329 �1360 15 371 

NOV 
19... 2.7 48 �34 �.2 7.3 �363 �343 �1460 �5 �386 

DEC 
26... �8.4 45 27 .2 7.7 321 288 2600 21 349 

JAN 
28... �4.2 �4n �31 �.2 8.5 �356 �334 �4 372 

MAP 
04... �3.8 42 33 .2 7.2 336 306 1360 4 351 
APR 
08... �7.0 43 23 .2 5.2 305 286 2020 16 324 
MAY 
20... �10 �45 �30 �.2 �1.8 �352 �309 �1710 �11 �376 

JUN 
24.6. �1? �39 �25 �.2 �5.9 327 292 1680 12 370 

JUL 
29... �14 �21 27 .2 8.8 318 270 1610 21 357 
AUG 
26... �4.7 �40 26 .3 �9.6 �322 �297 1700 18 341 

SEP 
29... �1.7 �31 �el .2 5.4 332 300 �26 �381 

�

NITRO- �NITRO... �NITRO- 
NITRO- GH'. NITRO- GEN, NITRO- NITRO- GEN.AM4 

�

GEN. �NO2•803 �GEN, �AMMONIA �GFN, GEN, MONIA • NITRO- NITRO- 1:-MS- 
802+803 DIS- AMMONIA DIS- AMMONIA ORGANIC ORGANIC GEN, GEN, PHORUS, 
TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 
(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 NH4) AS N) AS N) AS N1 AS N031 AS P1 

OCT 
10... .83 .1)3 .190 .110 .23 .69 .88 1.7 7.6 .140 

NOV 
19... .87 .83 .170 .120 .21 1.0 1.2 2.1 9.2 .100 

DEC 
26... 1.2 1.1 .250 .230 .30 .45 1.1 2.3 10 .080 

JAN 
28... �1.1 1.1 .240 .240 .29 .53 .77 1.9 8.3 .060 
MAP 
U4... 1.1 1.1 .300 .210 .36 .59 .89 �2.0 8.8 .070 

APP. 
OP... 1.0 1.0 .160 .140 .19 .94 1.1 2.1 9.3 .110 

MAY 
20... .60 .44 .150 .120 .14 .77 .92 1.5 6.7 .110 

JUN 
24... �.80 .7U .200 .010 .24 .75 .95 1.8 7.7 .100 

JUL 
.84 .62 .070 .010 .0ii �1.0 �1.1 �1.9 8.6 .180 

AUG 
26... .53 .50 �.100 .040 .12 .67 .77 1.3 5.8 .120 
SF' 
29... .44 �.48 �.040 .010 .05 .95 .99 1.4 6.3 .130 
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


PHOS PROS-. CHLOR-A CHLOR-R SEDI- SED. 

RHOS-. PHOPUS, PHORUS, PHYTO- PHYTO- MENT SUSP. 


PHOS.. PHOPUS, ORTPUPH ORTHOPH PLANK- PLANK- CARBON, SEDI- DIS.. SIEVE 

PRORUS, Ohs'. OSPHATE OSPHATF TIN TON ORGANIC MENT, CHARGE, DIAM. 

TOTAL SOLVED UISSOL. DISSOL. CHROMO CHROMO TOTAL SUS SUS.. % FINER 
(MG/L (MG/L (MG/L (MU/I_ FLUOROM FLUOROM (MG/L PENDED PENDED THAN 

DATE AS PO4) AS P) AS 0) AS PO4) (UG/L) (UG/L) AS�(MG/L) .062 MMC) (T/DAY) 


OCT 

in... .43 .050 .020 .06 15 59 100 


NOV 

IN... .31 .050 .010 .03 1?.2 .000 6.7 12 48 100 


DEC 

26... .25 .050 .010 .03 2.31 .000 7.3 14 113 100 


JAN 

LAS... .18 .040 .010 .03 .670 .000 5 100 

MAP 

04... .21 .030 .010 .03 .730 .000 5.4 6 24 100 


APP 

OR... .34 .030 .050 .15 11.9 .000 7.0 25 165 100 


MAY 
20... .34 .020 .010 .03 40.4 6.36 7.0 13 63 100 


JUN 
24... .31 .040 .010 .03 29.4 1.34 14 72 100 


Jul 

29... .55 .060 .030 .09 22.5 3.25 9.2 17 86 100 

AUG 

26... .37 .140 .020 .06 36.3 3.09 9.9 21 111 100 


SEP 

29... .40 .030 .010 .03 74.8 .000 22 100 


CHRO.. 

BARIUM,�CADMIUM�MIUM, CHRO- COBALT, COPPER, 

ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL 
 MIUM, TOTAL COBALT, TOTAL 


ARSENIC DIS- RECOV.. DIS- RECOV- DIS- RECOV- DIS-
 RECOV- DIS- RECOV­
TOTAL SOLVED ENABLE SOLVED ENABLE SOLVED ENABLE SOLVED ERABLE SOLVED ERABLE 


TIME (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

AS CO) AS CU)
AS AS)�AS BA)��AS CR) AS CR) AS CO)�
DATE�AS AS)�AS BA) AS CD) AS CD)��


OCT 

1 7
10... 1245 2 2 100 60 2 20 <10 


JAN 

20 3 2 7
28• • • 1400 4 3 200 70 0 0 230 


JUN 

0 5
3 <10 10 0
24• • • 1200 4 80 


SEP 

29• • . 1430 2 1 100 0 
 0 10 <10 0 0 3 


MANGA-

IRON, LEAD, LITHIUM NESE, MANGA- MERCURY�NICKEL, 


COPPER, TOTAL IRON, TOTAL LEAD, TOTAL TOTAL NESE, TOTAL MERCURY TOTAL 

DIS- RECOV-, DIS- RECOV- DIS- RECOV- RECOV- DIS- RECOV- DIS- RECOV­
SOLVED ERABLE SOLVED ENABLE SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE 


(UG/L
(UG/L��
(UG/L�(UG/L�(UG/L (UG/L��(UG/L
(UG/L (UG/L��(UG/L�(UG/L�

AS NI)
AS MN)�AS HG) AS HG)��
AS FE) AS PB)�AS MN)�
DATE�AS CU) AS FE)��AS PB)��AS LI)�


OCT 

3�� 90�30 .2 .2 9 


1 0 • • • 4 670��30 1 
JAN 


120
30 5��0 70�40 .2 .1�


JUN 

28•• • 3 1500��


5 .2 .2�3
24... 3 480��20 3��0 80�

SEP 


80�10 .1 <.1�
29 0., 3 600��40 4��0 0 6 

ZINC,�CARBON, CARBON,
SELE-�TI-�

NICKEL, SELE- NIUM, SILVER, TANIUM, TOTAL ZINC, ORGANIC ORGANIC 


DIS- DIS-�DIS- DIS..��CYANIDE
SUS-�

SOLVED TOTAL SOLVED SOLVED SOLVED ENABLE SOLVED SOLVED PENDED TOTAL PHENOLS 

(0G/L (UG/L��(UC/L�(UG/L�


NIUM.�DIS-��RECOV-�
DIS-�


(MG/L�(MG/L 


DATE�AS SE)��AS TI)�AS ZN) AS C)��AS CN)�

(UG/L�(UG/L�(UG/L�(MG/L�


AS NI) AS SE) AS AG)��AS ZN)� AS C)�(UG/L) 


OCT 

10• • • 6 0��0 0��20�0 11��1.7 

JAN 
28• • • 4 0��0 0��320�30 6.1��.8 

JUN 
20�0 8.2��1.924• • • 1�0�0 0��


SEP 
6.4�.00�4
1.9�
29... 2�0�0 0��<5 20��10�
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


PESTICIDE ANALYSES 

AROCLOR AROCLOR AROCLOR AROCLOR 

TOT. IN TOT. IN TOT. IN TOT. IN ALDRIN. 
 ilA - DOD, 

HOT MAT HOT MAT ROT MAT ROT MAT TOTAL TOTAL�TOTAL 

124? 1248 1254 1260 IN BOT- CHLOR- IN BOT- IN 80T-


PCB, PCH PC3 PCB ALORIN. TOM MA- DANE, TOM MA- T14 MA-
DOD.��

TIME TOTAL SERIES SERIES SERIES SERIES TOTAL TERIAL TOTAL�
TERIAL TOTAL 


DATE (UG/L) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


NOV 

19... 1330 ND ND NO 4 ND ND ND ND 
 ND ND�ND 


MAR 

04.“�ND NO ND 
 ND
1345 


DI- DI-

ODE, DDT. AZINON. ELDRIN. ENDRIN. ETHION, 

TOTAL TOTAL TOTAL TOTAL 
 TOTAL TOTAL 


IN HOT- IN HOT- DI- IN ROT-
 DI- IN ROT- IN HOT- IN 80T-


OnE. TOM MA- DDT, TOM MA- AZINON. TOM MA- ELDRIN TOM MA- ENDRIN, TOM MA- ETHION, T7%MA-

TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL 


DATE (UG/L) (UG/KG) (OWL) (LIG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


.
 

NOV 
19 • • • NO ND NO ND ND�NO ND ND ND NO ND NO 

MAP 
04... NO ND NC)�NI) 

�
ND ND 

METHYL 

CHLOR, CHLOR THION, OXY- PARA-


TOTAL HEPTA- EPDXIDE TOTAL METH- CHLOR, METHYL THION, 

HEPTA- IN BOT- CHLOR TOT. IN MALA- IN HOT- TOT. IN TOT. IN 


HEPTA- HEPTA- MALA- METH-


OXY- PARA-�

CHLOR, TOM MA- EPDXIDE BOTTOM LINDANE THION, TOM MA- CHLOR, BOTTOM THION, HOTTOM 


TOTAL TERIAL TOTAL MATL. TOTAL TOTAL TERIAL TOTAL MATL. TOTAL MATL. 

OATE (06/L) (UG/KG) (UG/L) (UG/KG) (un/L) (OG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


NOV 

IV... NO NO ND ND NO ND NO ND ND ND ND 


MAR 

04• • • nin ND ND ND 
 NO 

METHYL PAPA- TOXA- TPI-

TPI- THION. PHFNF, THION, 


METHYL THION. TOTAL TOTAL TOTAL 

1.44I- TOT. IN PARA- IN 00T- TOX- IN POT- TOTAL IN ROT-

THION• HOTTOM TRI-�2,4-0, 2,405-1
THION. TOM MA- APHENE, TOM MA-�TOM MA-�SILVEX, 

TOTAL MAIL. TOTAL TEPIAL TOTAL TERIAL THION TERIAL TOTAL TOTAL TOTAL 


DATE (NG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/L) (UG/L) 


NOV 

19... NO NO ND�ND ND ND ND ND NO ND ND 


MAN 

NO ND NO ND 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS PERI- CHLOR-A CHLOR-E) 

Ur CHLOPO..- PERI- PHYTON PERI- PERI­
EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SUPE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PEPI- ASH DRY GRAPHIC GRAPHIC 


TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/SO M G/SQ M (MG/M2) (MG/M2) 


NOV 
19... 1330 40 18.3 1.0? 1.34 17.5 4.87 

MAR 
04... 1345 36 102 1.1P 1.65 4.62 .680 
MAY 
20... 1200 4? 149 17.6 22.3 31.5 8.98 

AUG 
26... 0915 28 142 7.87 12.3 31.1 2.85 




238� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


nATF� NOV 16.78�MAY 21.79�JUL 30979
MAR 6,79�JUN 2509�

TIMF�
 1030�1700�1530�1400�1300 


TOTAL CELLS/ML� 3400�3700�40000�25000�3300 


DIVERSITY: DIVISION� 1.6�0.6�1.1�1.6�1.1 

.CLASS� 1.7�0.6�1.1�1.6�1.1 

..ORDER� 2.2�0.9�1.3�1.7�1.4 

...FAMILY�2.5�0.9�1.7�2.2�1.8 

....GENUS�3.0�0.9�2.4�2.9�2.6 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHAPACIACEAE 
....SCHROEDERIA 17 1 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 
...COELASTRACEAE 
....COELASTRUM 1300 5 
...HYDRODICTYACEAE 
....PEDIASTRUM 140 4 
...mICRACTINIACEAF 
....GOLFNKINIA 
....mICRACTINIUm 1600 4 
...00CYSTACEAE 
....ANKISTRODESMUS 160 5 ?9 1 1600 4 160 1 17 1 
....CHLORELLA 22 1 
....CHODATELLA 22 1 - 650 3 
....DICTYOSPHAERIUM 9200N 23 -
....KIRCHNERIELLA -
....00CYSTIS 160 1 17 1 
....SELENASTRUM 1900 8 17 1 
....TFTRAEDRON 320 1 51 2 
...SCFNEDESMACEAF 
....ACTINASTRUm -
....CPUCIGENIA 270 8 
....SCFNEDESMUS 240 7 120 3 2500 6 1900 8 6200 19 
....TFTRASTRUM 1300 5 -
..VOLVOCALES 
...CHLAMYDOmONADACEAE 
....CAPTERIA 
....CHLAMYDOMONAS 1000 3 320 1 69 2 
...PHACOTACEAE 
....PHACOTUS 22 1 
....PTEROmONAS 

CHRYSoPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE - - - -
....CYCLOTELLA 1000# 31 6900# 17 7600# 31 1400# 43 
....mELOSIRA 360 11 170 5 200 1 3200 13 460 14 
....STEPHANODISCUS - 16000# 40 - -
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 89 3 
....COCCONEIS 44 1 
...nIATOmACEAE 
....DTATOmA 
...FPAGItARIACEAE 
....ASTEPIONELLA 
....FRAGILAPIA 
....SyNEnPA 22 1 34 1 
...r�nmPHONEmATACEAE 
�GnmPHONEMA 44 1 
...NAVICOLACEAE� 

NAVICULA 200 6 29 1 
..."!ITZSCHIACEAE� 

NITZSCHIA 410 1 69 2 
...SUPIRELLACEAE� 

supTPELLA 
.CHPYSOPHYCEAL 
..CHRYSOmONADALES 
...CHRomuLINACEAE� 

CHRYSOCOCCUS 
...00HRomONADACEAE 
� 44 1 

00HP0mONAS 22 1 200 1 

m0TF: tl - DOMINANT ORGANISM; EQDAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM. MAY NOT HAVE BEEN COUNTED: LESS THAN 1/2% 




 

     
     

 

  

 

 

 
 

 
 

 

 
 

 

 

STi,E1+MS TPIHNTARY TO LAKE mICHIc,AN 

0410mb9v KALAmAZOO RIvEP 4T cAuGATuCK, MI--CONTINUED 

QuALITAT1vf At - ASSOCIATED 004NTITATIVE ANALYSFS OF PIOLD6ICAL DATA, wATED YEAR OCTOHER 1978 TO SEPTEmHFR 1980 
IDENTIFICATION Or pHYTOPLANKTON 

i,Nyr Nov 16.78 MAP 6,79 HAY 21,79 JON 25,79 JUL 30,79 
71mr 1030 1700 1530 1400 1300 

CELLS PFQ- CELLS PEP- CELLS PEP- CFLLS PEP- CELLS PER-
opnANTSm /NIL CFNT /ML CENT /ML CENT /ML CENT /ML CENT 

rpyPTrIPHYTA (CPYRTOmONADS1 

.CRYPTOPHYCI-AF 

..CHYPTomONAOALFS 

...CPYPT0CmRYSIDACE4E 

....04PonmONAS 44 1 160 1 
...CPYRTOmONADACEAt 

CPYPTOMONAS 610 2 160 1 51 2 

(HLUE-6,.0EN ALGAE) 

.CYA.nPHYCEAE 

'..C.PonrCCCALF5 

...rHoD)CGCCACEAF 

....Ar,mENELLum 

....ANAry5715 11004 85 5600# 23 


..knamor,DNALE5 

...nsGILLAToWIACFAE 

....LyNGPvA -

....oSCILLATOPIA 4704 170 5 


FO6LENoRmYTA (EU6Lr- NOIOS) 
.FIK,LFNoRmYCFAE 
..rwiLFNALES 
...rNr,LFF:ACFAF 
....FOGLENA 22�1 
....1.1170FRTIA 
....T0 4C ,-.FLOmONAS H9 3 34 1 

PYR0HoPHYTA (FINE ALGAE) 
.0I".0-0 HyCF 4 i, 

..RFRIO1NIALES 

...r,LFNOOINIACFAF 


',oTc: - DOMINANT OkoANISm: EULAL TO OP 6REATER THAN 15% 

* - OPSFPVFO OP6ANISm. MAY NOT HAVE HEFN COUNTED; LESS THAN 1/2% 
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240 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04108690 KALAMAZOO PIVEP AT SAuGATUCK. MI--CONTINUED 

QuALITATIVE AND ASSOCIATED UUANTITATIVf ANALYSFS nF 8ToLoGICAL DATA. WATER YEAR OCTOHEP 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
TImF 

SFP 4.79 NOV 19.79 APR 8.80 MAY 20,80
1445 1330 1545 1200 

TOTAL CELLS/ML 19000 5100 13000 40000 


OTVE9SITy: olvISIoN 1.3 1.1 1.7 1.3.CLASS 1.3 1.2 1.8 1.3..DRoFp 1.7 1.7 2.4 1.7...FAMILY 2.9 2.0 2.9 2.0
GENUS 3.7 0.0 3.4 2.2 

ORGANISM 
CELLS 

/ML 
PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PEP-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHyTA (GREEN ALGAE)
.C4LOROPHYCEAE 
..CHLOPOCOCCALES 
...CHAPACIAC1-AE 
....SCHROFDEwIA 
...CHLOROCOCCACFAE 

39 1 

....cHLoPoCoCCum 490 3 

...CDELAsTRACEAF 

....COELASTRom 1600 8 

...myoPoDICTYACEAE 

....PFDIASTPum 1200 6 

...m1CRACTINIACEAF 

....GOLENKIN1A 190 1 

...00CYSTACEAE 

....ANKISTPODESmUS 

....CHIOPFLLA 

....CHODATFLLA 

....DICIY05PHAE9IOM 

970 
2000 

290 

5 
11 
? 

120 2 150 
300 

1 
2 

860 

580 

2 

1 

....K11-,CHNEqIELLA 

....00CYSTIS 
97 1 120 2 

....SELENASTPum 

....TETPAEM4ON 

...SCENEDFSmACEAF 
Q7 1 

290 1 

....ACTINAST4um 

....CPUCIGEN1A 

....SCENEDESmUS 

....TFTPAST-Wm 

..VOLVOCALES 

2100 
740 

11 
4 

310 
--

6 670 
300 

5 
2 

5200 13 
-

...C4LAMYOOmoNADACEAF 

....CAPTE9I4 

....CHLAmY00mONAs 

...P44C0TACFAE 
490 3 120 2 300 2 290 1 

....P4ACOTuti 

....PTEPOmoNAs 39 1 

C.PY,,OPMYTA 

..iACILLAGTOP..YCFAE 

..CENTPALFS 

...COSCIN001',CACFAE 

....CYCLOTELLA 

....mELOSTqA 

....sTEP.ANOOISCuS 

-
4400* 23 
2200 1? 

-

700 14 
1300# 25 
390 8 

11000 20 

2800# 
1100 

74 

-
22 
9 
1 

240004 
560 

-
59 
1 

...ACHNA,.THACEAE 

....ACHNANTHFS 

....CoCCoNF1s 

...DIATO.ACFAt 

....NATOmA 

...F:4ArALA.4 1AaAF 
10 1 

....AsTEb4TONFLLA 

....FPAGILA?lA 490 
-
3 

310 6 300 2 860 2 

...GnmPHONEmATACFAE 
97 1 520 4 

300 2 
...NAVICLLAC - AE 

39 1 1100 9 290 
 1

...NITZSCHIACEAF 
....N1TZSCHIA 190 1 120 2 220 2 2000 5 
...SOPIPELLACEAF 

..SUPIPFLLA 97 1 
.C4PYSOPHYCI-AE 
..C4PYSOmONAOALES 
...C48OmUL1NACEAF 
....CHPYSnCOCCUS 
 39 1 
...oC4Po.oNA0ACEAF: 

190 1 300 2 
....00HoOmoNA5 

NOTE: # - 00mINANr oc.i(,ANTSm; LOUAL TO OP GREATEm THAN 151 
- 04';ERVFO 000,4NTSm. MAY NOT HAVE qFFN COUNTED; LESS THAN 1/2% 



 

 

 

 

  

STREAMS TRIRuTAIRY TO LAKE MICHIGAN 


04108690 KALM'AAZOO RIVER AT sAuGATUCK. MI--CONTINUED 


QuALITATIvF ANn ASSOCIATED QUANTITATIvE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


PATE 
 SEP 4.79 NOV 19.79 APR 800 MAY 20,80 

1445 1330 1545 1200 


CELLS PER- CELLS PER- CELLS PER- CELLS PER­
oRGINISm 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOmONADS)

.CRYPTOPHyCEAE 
..CRYPTOmONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOmONAS 97 1 190 4 1700 4 
...CRYPTOmONADACEAE 
....CRYPTOMONAS 290 120 2 860 2 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGmENELLUM 
....ANACYSTIS 190 1 160 3 2600 7 
..HORmOGONALFS 
...OSCILLATORIACEAE 
....LYNGRYA -
....OSCILLATORIA 29001 23 

FUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 220 2 
....EUTREPTIA 97 1 
....1RACHELOmONAS 1100 9 

PYRRH0PHyTA (FIRE ALGAE) 
.DINOPHYCEAE 
..PERIDINIALES 
...GLENODINIACEAE 
....GLENODIN1UM 97 1 

NOTE: u - DOMINANT 0PGANTSM: EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM. MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 
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242 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER 
YEAR OCTOBER 1978 TO SEPTEMBER 1980

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

JUN 24.80 
1200 

JUL 29,80 
1000 

AUG 26,80 
0915 

SEP 29,80 
1430 

TOTAL CELLS/ML 18000 25000 37000 7900 

DIVERSITY: DIVISION 
.CLASS 
—ORDER 
...FAMILY 
....GENUS 

1.7 
1.7 
2.1 
2.3 
2.3 

1.6 
1.6 
2.1 
2.6 
2.8 

1.6 
1.6 
1.9 
2.0 
2.7 

1.1 
1.1 
1.2 
1.4 
1.9 

ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHyCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...CHLOROCOCCACEAE 
....CHLOROCOCCum 
...COELASTRACEAE 
....COELASTRUM 
...HYDROOICTYACEAE 

3200 13 

....PEDIASTRUM 

...mICRACTINIACEAE 

....GOLENKINIA 

....mICRACTINIUm 

...00CYSTACEAE 

....ANKISTRODESmUS 

....CHLORELLA 
* 0 . 0 120 2 

....CHODATELLA 

....DICTYOSPHAERIum 
140 1 200 1 

44004 18 
....KIRCHNERIELLA 
....00CYSTIS 
....SELENASTPUm 
....TETRAFDRON 
...SCFNEDESmACEAE 

400 
--

2 
-

600 
* 

2 
0 

59 
Sc 

1 
1 

....ACTINASTPum 

....CRUCIGENIA -- -- -
1200 
1200 

3 
3 --

-
-

....SCFNEDESmUS 

....TETRASTRUm 
1700 
--

9 400 
400 

2 
2 

1500 
--

4 
-

770 10 
-- -

..VOLVOCALES 

...CHLAMYDOMONADACEAF 

....CARTERIA . 0 

....CHLAW(DOmONAS 

...PHACOTACEAE 
970 5 1000 4 300 1 240 3 

....PHACOTUS 

....PTEROmONAS 

CHRYsDPHYTA 
oRACILLAPIORHYCEAF 
..CENTPALFS 
...COSCINODIsCACEAE _ - - -
....CYCLOTELLA 
....mELOSIRA 
....STEPHANODISCUS 

99004 55 
-

94004 38 
-

60004 16 
95004 25 
740 2 

50004 63 
940 12 

-
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 140 1 
...DIATOmACE4E 
....DIATomA 
...FPAGILARIACEAE 
....ASTERIONFLLA 
....FRAGILARIA 
....SYNE0RA 140 1 * 0 59 1 
...60mPHONEmATACEAE 
....GOmPHONEmA 
...NAVICuLACEAE 
....NAVICuLA 
...NITZSCHIACEAE 
....NITZSCH1A 2R0 ? 800 3 450 1 
...SURIPELLACEAF 
..SORIPFLLA 

.CHPYSOPHYCEAE 

..CHRYSOmONADALFS 

...CHROmULIN*CEAE 

....CHPYSOCoCCUS 

...oCHRomoNADACEAE 

....0INOHPYoN 

....00HROmoNas 

NOTE: a - DOMINANT ORGANISM; EQUAL TO OP GPEATER THAN 15% 

* - uHSERVED ORGANISM, MAY NOT HAVE 1EFN COUNTED; LESS THAN 1/2% 




    
    

 

 

 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF RHYTORLANKTON 


DATE JUN 24,80 JUL 29,80 AUG 26,80 SEP 29,80 

TIME 1200 1000 0915 1430 


CELLS PEP- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CPYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCFAE 

..CPYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOmONAS 1100 6 300 4 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 700 4 300 1 450 1 300 4 


CYANOPHYTA (HLUF-GREEN ALGAE) 

.CYANOPHYCEAF 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 1600 7 --

....ANACYSTIS 420 300 1 1200 3 59 1 

..HORMOGONALES 

...0SCILLATORIACEAE 

....LYNGRYA 2200 13 -- -

....0SCILLATORIA P000 8 13000# 36 


EUGLENOPHYTA (EUGLENOIOS) 

.FUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA * 0 
....EUTREPTIA 

....TRACHELOMONAS 140 1 * 0 

PYPRHOPHYTA WIPE ALGAE) 

.DINOPHYCEAE 

..PEPIDINTALES 

...GLENODINIACEAE 

....GLENODINIuM . 0 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OHSERVED ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/Cm AT 25 nEG. Cl, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 


1 571 558 564 484 481 482 464 447 454 

2 573 557 569 504 489 497 478 468 473 

3 578 560 574 518 508 514 485 478 481 

4 581 568 576 545 527 535 495 483 489 

5 579 566 576 551 543 546 500 489 495 


6 580 574 577 556 548 554 515 504 510 

7 581 572 578 563 482 541 529 511 521 

8 586 581 583 498 464 476 536 522 529 

9 588 571 584 487 477 482 552 537 541 

10 575 562 570 495 484 487 551 535 546 


11 572 560 566 501 488 493 541 510 528 

12 573 534 558 509 486 493 562 543 549 

13 534 512 517 499 481 491 589 564 574 

14 526 519 524 504 497 500 573 561 569 

15 543 535 537 510 501 504 582 568 576 


16 560 545 551 514 496 503 591 558 576 

17 558 545 554 515 503 509 579 562 567 

18 --- --- --- 528 519 522 590 566 578 

19 533 522 526 594 585 590 

20 537 524 530 591 573 583 


21 539 528 531 584 572 577 

22 538 529 533 588 498 571 

23 
 539 525 532 553 541 546

24 538 531 534 565 555 560 

25 
 536 503 513 582 551 567 


26 
 510 457 496 574 564 569 

27 --- --- --- 497 436 465 580 574 576 

28 520 516 518 451 409 429 585 574 578 

29 525 499 514 427 406 414 586 574 582 

30 506 480 490 439 421 428 583 575 581 

31 --- --- --- 445 428 435 589 575 583 


MONTH 563 406 500 594 447 549 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX 
 MIN MEAN 


FEBRUARY 
 MARCH 
 APRIL MAY 


1 602 591 596 566 546 557 
 554 533 543
2 599�596
591 568 
 546 560 572 554 561
3 596 584 590 572 530 554 
 609 563 591
4�
598 592 561
595 545 553 
 599 570 585
5 607 598 ---
604 --- ---
 601 570 586 

6 609 602 607 
 586 551 570
7 613 601 609 
 --- --- --- 576 528 558
615
8�608 613 
 510 486 496 573 537 564
9 617 612 615 
 503 474 484 574 529 556
10 616 609 614 
 496 477 485 566 526 549 


11 616 609 613 
 534 474 493 568 525 551
12 613 604 608 
 555 485 513 554 508 540
13 615 599 605 
 --- --- --- 558 503 531
14 622 615 618 
 563 495 533
15 626 614 619 
 570 541 554 

16 614 602 608 
 561 541 550
17 611 604 608 
 553 530 542
lb 613 606 609 
 562 530 546
19 615 603 608 
 591 549 569
20 624 617 620 
 623 561 585 


21 624 607 619 
 488 474 481 597 554 580
22 618 595 606 
 498 485 489 566 529 542
23 595 573 584 
 489 473 479 603 514 549
24�
586�
557 571 
 482 464 478 635 513 567
25 577 566 571 
 512 483 497 640 505 578 

26 583 546 564 
 549 497 516 623 539 559
27 560 544
534�
 543 508 524 553 501 538
2F 555 534 545 
 550 501 533 519 499 506
29 
 555 535 543 
 636 534 571 516 506 510
30 --- ---
 747 531 608 531 510 521
31 
 --- --- --- 530 514 522 

MONTH�
626 534 597 
 640 495 553 




 

    

 

 

  

 

 

245 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


cRECIFIC rONOuCT,NCE (mrcROmHoS/Cm AT 25 oEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


a Y MAA MIN MAX MIN MEAN MA)( MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

I 532 513 519 505 497 502 487 474 481 
2 
3 

511 
525 

510 
499 

517 
510 

509 
509 

499 
502 

503 
505 

483 
491 

474 
483 

479 
487 

4 531 507 517 521 511 517 502 491 497 
5 533 502 519 562 924 540 508 501 505 

6 
7 
9 

t1? 
513 
515 

499 
483 
446 

506 
498 
404 

614 
621 
651 

562 
615 
615 

5R6 
620 
637 

507 
518 
535 

500 
506 
519 

504 
512 
525 

4 
1' 

468 
481 

447 
452 

404 
470 

888 
685 

648 
6/4 

670 
683 

575 
---

537 
---

558 
---

11 452 423 436 672 620 649 
1? 433 421 424 614 578 601 
13 447 43? 439 575 560 569 
14 457 444 451 575 963 568 
15 498 443 447 576 546 559 

18 465 450 455 543 515 525 
17 
). 

475 
485 

458 
471 

466 
478 

512 
500 

498 
498 

503 
500 

1', 489 471 400 500 492 496 
20 498 471 482 499 490 493 

21 49u 470 402 497 471 484 
e2 
e3 

493 
505 

480 
495 

446 
5u0 

468 
456 

461 
450 

465 
453 

24 522 505 513 451 426 438 
25 515 611 51? 434 422 425 

26 523 510 514 449 433 440 --- --- ---
27 
26 
Z9 

522 
52? 
52? 

518 
513 
509 

519 
517 
514 

437 
441 
454 

431 
432 
436 

435 
437 
445 

510 
507 
506 

499 
493 
497 

504 
501 
502 

30 512 502 507 --- --- --- 504 489 498 520 510 516 
31 --- --- --- 494 484 490 

moNTH 533 421 487 

TEMPERATURE, WATER (OFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


UuY mAX MIN mEAN MAX MIN MEAN mAX MIN MEAN MAX MIN MEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 


1 19.5 18.0 18.5 14.5 10.5 12.5 1.5 .0 1.0 2.5 2.0 2.5 

2 18.5 1/.5 17.5 10.5 8.5 9.0 1.5 .0 .5 2.5 2.0 2.0 

3 17.5 18.5 17.0 9.0 8.0 8.5 .5 .0 .0 2.0 1.0 1.5 

4 16.5 15.0 15.5 10.0 7.5 8.5 2.0 .0 .5 1.0 .5 1.0 

5 15.0 14.0 14.0 10.0 7.5 9.0 4.0 1.0 2.5 1.5 .0 .5 


6 14.0 12.5 13.5 9.0 8.5 9.0 2.5 1.5 2.0 .5 .0 .0 

7 13.5 12.0 12.5 8.5 6.0 7.5 2.0 1.5 2.0 .0 .0 .0 

8 12.0 11.0 11.5 8.0 6.0 7.0 1.5 .0 .5 .0 .0 .0 

9 12.0 11.0 11.5 7.0 5.0 6.0 2.0 .0 1.0 .0 .0 .0 

10 11.0 10.0 10.5 6.0 5.5 5.5 3.5 .5 2.0 .0 .0 .0 


11 10.0 9.0 9.5 6.0 4.5 5.5 5.5 3.0 4.0 .5 .0 .0 

12 9.5 8.5 9.0 6.5 4.5 5.5 5.0 2.0 4.0 .5 .0 .0 

13 6.5 7.5 7.5 6.0 5.0 5.5 2.0 1.0 1.5 .5 .0 .0 

14 9.5 7.0 8.0 5.5 4.5 5.0 1.5 .0 .5 .5 .0 .0 

15 9.5 7.5 8.5 5.5 5.5 5.5 1.5 .0 .5 .5 .0 .0 


16 10.5 9.0 9.5 6.0 4.5 5.5 1.5 .0 1.0 .5 .0 .0 

17 11.5 10.5 11.0 8.5 5.5 6.5 .5 .0 .0 1.5 .5 1.0 

18 13.0 11.5 12.5 10.0 7.0 8.0 .0 .0 .0 2.0 1.0 1.5 

14 15.0 13.5 14.0 10.5 8.5 9.0 1.0 .0 .0 1.5 1.0 1.5 

20 16.5 14.5 15.5 9.0 '3.5 8.5 .5 .0 .0 2.0 .0 1.0 


21 18.5 16.5 18.0 9.0 8.0 9.5 ,.0 .0 .0 1.5 .0 .5 

22 19.5 18.5 19.0 10.5 9.5 10.0 1.0 .0 .5 1.0 .0 1.0 

23 18.0 13.0 15.5 10.0 8.0 9.0 3.0 1.0 2.0 .0 .0 .0 

24 12.5 10.0 11.0 8.5 6.5 7.5 4.5 3.0 4.0 .0 .0 .0 

25 11.0 9.0 10.0 7.5 7.0 7.5 4.0 3.0 3.5 .0 .0 .0 


26 10.0 8.5 9.5 7.5 7.5 7.5 2.5 2.5 2.5 .0 .0 .0 

27 10.0 8.0 9.0 7.5 6.0 6.5 3.0 2.5 2.5 .0 .0 .0 

28 12.0 10.0 10.5 6.5 1.5 4.5 3.0 2.0 2.5 .0 .0 .0 

29 11.5 9.5 10.5 2.0 1.0 1.5 4.0 1.5 2.5 .0 .0 .0 

30 12.0 9.5 10.5 1.0 .5 .5 3.5 2.0 2.5 .0 .0 .0 

31 14.5 10.0 12.0 --- --- --- 3.0 2.0 2.5 1.0 .0 .0 


M')NTH 19.5 7.0 12.5 14.5 .5 7.0 5.5 .0 1.5 2.5 .0 .5 




 

         

 

 

246 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


nAY MAX MIN�MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN��MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

.5 

.0 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 
1.0 
1.5 
1.0 

.0 

.0 

.0 

.0 

.5 

.5 

.5 

.5 
---

14.0 
16.0 
17.5 
19.5 
20.5 

11.0 
12.0 
13.5 
14.5 
15.5 

12.5 
14.0 
16.0 
17.0 
18.0 

6 
7 
H 
9 
10 

.5 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

---
11.5 
9.5 
7.0 

---
9.5 
7.0 
6.5 

11.0 
8.0 
6.5 

20.0 
17.5 
17.0 
17.5 
16.5 

16.0 
15.0 
14.5 
13.5 
14.0 

18.0 
16.5 
15.5 
15.5 
15.0 

11 
12 
13 
14 
lb 

.0 

.5 

.5 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

8.0 
8.5 
9.5 
7.5 
7.0 

5.5 
6.5 
5.5 
5.5 
5.0 

7.0 
7.0 
7.5 
6.0 
5.5 

17.0 
17.0 
17.0 
17.5 
18.0 

14.0 
15.0 
15.5 
13.0 
14.5 

15.5. 
16.0 
16.5 
15.5 
16.5 

16 
17 
•0 
19 
20 

.0 

.0 

.0 

.5 
1.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 
1.0 

9.0 
10.0 
13.0 
15.0 
15.5 

4.0 
5.5 
7.0 
9.5 
11.5 

6.5 
8.0 
10.0 
12.5 
13.5 

17.0 
16.0 
15.5 
18.0 
20.0 

15.0 
12.5 
14.5 
14.0 
15.5 

16.0 
15.0 
15.0 
16.0 
18.0 

?I 
22 
23 
24 
25 

2.0 
2.0 
1.5 
1.5 
1.0 

1.0 
1.0 
1.0 
.0 
.5 

1.5 
1.5 
1.5 
.5 
.5 

16.5 
18.5 
17.0 
14.5 
14.5 

13.0 
13.0 
14.0 
9.5 
9.0 

14.5 
15.5 
16.0 
12.0 
11.5 

20.5 
22.0 
21.5 
22.0 
22.3 

17.0 
17.5 
19.0 
18.0 
16.0 

19.0 
19.5 
20.5 
20.5 
19.5 

26 
27 
28 
29 
30 
31 

.5 
1.0 
1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.5 

13.0 
13.0 
13.0 
13.0 
13.5 
---

11.0 
11.0 
10.5 
11.5 
12.0 
---

12.0 
12.0 
12.0 
12.5 
12.5 
---

22.5 
22.0 
23.0 
23.0 
23.5 
24.0 

18.5 
18.5 
20.0 
21.0 
21.0 
20.5 

20.5 
20.5 
21.5 
22.0 
22.0 
22.0 

,AONTH 2.0 .0 .5 24.0 11.0 17.5 

DAY MAX mIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 
1 
2 
3 
4 
5 

72.5 
21.0 
73.0 
22.5 
21.0 

19.0 
16.0 
19.5 
19.0 
19.0 

20.5 
19.5 
21.0 
21.0 
20.0 

23.5 
24.0 
24.5 
24.0 
24.0 

21.5 
21.5 
21.5 
2?.5 
22.0 

22.5 
23.0 
23.0 
23.0 
23.0 

25.5 
25.0 
25.0 
25.5 
25.5 

23.0 
23.5 
22.5 
23.0 
24.0 

24.5 
24.0 
23.5 
24.5 
24.5 

25.0 
25.0 
25.0 
25.0 
25.0 

23.5 
23.5 
22.5 
22.5 
22.5 

24.5 
24.5 
24.0 
24.0 
24.0 

o 
7 
8 
9 
10 

?1.5 
22.0 
20.0 
20.0 
19.5 

19.0 
19.0 
16.5 
16.0 
15.5 

20.5 
20.5 
10.5 
17.5 
17.5 

74.5 
25.5 
26.5 
26.0 
76.5 

22.0 
22.0 
24.0 
23.5 
23.5 

23.5 
24.0 
25.5 
25.0 
24.5 

25.0 
25.5 
26.5 
26.0 
25.5 

23.5 
2.3.0 
24.0 
24.5 
24.5 

24.0 
24.0 
25.0 
25.5 
25.0 

24.5 
23.5 
24.5 
24.0 
---

22.5 
21.5 
21.5 
23.5 
---

23.5 
22.5 
23.0 
23.5 
---

11 
12 
13 
14 

15 

20.0 
20.5 
21.0 
?1.5 
21.0 

15.5 
16.5 
1/.5
20.0 
19.0 

17.5 
18.5 
19.5 
20.5 
20.0 

25.5 
24.5 
26.0 
21.0 
28.0 

24.0 
23.5 
23.0 
24.0 
25.5 

25.0 
24.0 
24.0 
25.5 
26.5 

24.5 
25.0 
24.0 
24.5 
24.5 

23.5 
23.0 
22.5 
22.5 
22.0 

24.0 
24.0 
23.0 
23.0 
23.5 

16 
1! 
14 
1, 
e0 

20.5 
20.5 
29.5 
70.0 
70.5 

17.0 
1/.0
11.5 
1/.0 
18.0 

19.0 
19.0 
19.5 
19.0 
11.0 

27.5 
27.0 
25.5 
26.0 
77.5 

25.5 
24.5 
24.5 
24.0 
25.0 

26.5 
26.0 
25.0 
25.0 
26.0 

23.5 
21.5 
23.5 
23.5 
26.0 

21.0 
20.5 
20.5 
21.5 
22.5 

22.0 
21.0 
22.0 
22.5 
24.0 

>1 
22 
23 
24 
25 

21.0 
72.5 
23.5 
24.5 
25.5 

19.0 
19.5 
20.5 
22.0 
23.0 

19.5 
21.0 
22.1) 
23.0 
24.0 

26.5 
26.0 
25.5 
75.0 
75.0 

25.0 
24.0 
23.0 
23.0 
23.0 

25.5 
25.0 
24.5 
24.0 
24.0 

26.0 
25.5 
25.0 
25.0 
25.0 

24.5 
24.0 
22.5 
22.5 
23.5 

25.0 
24.5 
23.5 
24.0 
24.0 

26 
21 
20 
29 
if) 

31 

26.0 
?5.5 
26.0 
25.5 
24.0 
---

24.0 
23.5 
23.0 
23.5 
21.0 
___ 

26.0 
24.5 
24.5 
24.5 
23.0 
---

24.5 
23.5 
24.5 
74.5 
23.5 
'4.5 

23.5 
23.0 
22.5 
23.0 
22.0 
21.5 

24.0 
23.0 
23.5 
24.0 
22.5 
23.0 

25.5 
26.0 
28.0 
27.0 
26.5 
25.5 

23.0 
23.5 
24.0 
25.0 
25.0 
24.5 

24.0 
25.0 
25.5 
26.0 
26.0 
25.0 

18.5 16.0 17.5 

26.0 15.5 40.5 28.0 21.5 24.5 28.0 20.5 24.0 



 

 

   
         

         

 

      

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

   
   

247 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108800 MACATAWA RIVER NEAR ZEELAND, MI 


LOCATION.--Lat 42.46'40", long 86.01'06", in NWs sec.31, T.5 N., R.14 W., Ottawa County, Hydrologic Unit 04050002, on left bank 20 ft 

(6 m) upstream from bridge on State Road, 0.2 mi (0.3 km) downstream from South Branch, and 2.5 mi (4.0 km) south of Zeeland. 


DRAINAGE AREA.--65.8 mil (170.4 km2). 


PERIOD OF RECORD.--October 1960 to current year. Prior to October 1978, published as Black River near Zeeland. 


GAGE.--Water-stage recorder. Datum of gage is 585.7 ft (178.52 m) National Geodetic Vertical Datum of 1929 (levels by Gove 

Associates, Inc.). 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--20 years, 63.4 ft2/s (1.795 m2/s), 13.08 in/yr (332 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,180 ft3/s (118 m2/s) Mar. 4, 1979, gage height, 14.06 ft (4.285 m); minimum, 

0.9 ft3/s (0.025 m2/s) Aug. 24, 1962; minimum gage height, 1.79 ft (0.546 m) Sept. 30, Oct. 3, 1969. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft3/s (25.5 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (m2/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Dec. 25 0800 1,940 54.9 11.86 3.615 June 7 2100 *3,310 93.7 *13.26 4.042 

Minimum discharge, 4.8 ft2/s (0.14 m3/s) Sept. 7, 8, 9; minimum gage height, 1.97 ft (0.600 m) Oct. 1, 2, Sept. 7, 8, 9. 


DISCHARGE. IN CURIC FEET PER SECOND, WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 5.5 12 86 54 21 31 86 26 15 11 9.1 7.4 
2 5.6 12 73 49 20 23 50 23 22 10 15 7.0 
3 5.8 10 54 41 19 20 62 22 359 9.1 21 6.1 
4 5.8 9.3 40 31 19 18 500 20 115 8.7 16 5.7 
5 6.0 8.8 164 26 19 18 146 19 90 15 11 5.4 

6 6.8 8.8 192 24 18 18 62 18 463 13 10 5.4 
7 8.5 8.6 163 22 17 16 41 16 1260 9.6 10 5.1 
8 7.2 9.4 230 21 18 16 165 16 1690 8.3 13 5.1 
9 6.8 9.8 85 20 16 20 788 16 685 7.9 15 6.1 
10 7.0 9.6 78 20 16 25 638 16 207 8.3 10 5.7 

11 7.2 9.3 81 321 16 33 183 17 63 7.4 9.6 5.4 
12 8.0 8.9 126 233 16 30 385 17 38 22 10 5.7 
13 9.1 9.0 70 99 15 24 138 27 30 68 9.1 6.6 
14 8.0 9.1 34 48 14 18 111 28 439 19 8.7 6.1 
15 7.5 9.9 25 39 15 25 374 23 487 13 7.9 5.7 

16 7.2 11 23 112 15 106 145 21 212 111 7.0 6.1 
17 8.0 10 27 694 15 452 69 21 72 85 7.0 38 
18 7.5 9.6 24 427 14 301 49 106 40 23 7.0 25 
19 7.5 9.3 16 132 14 141 39 55 33 17 6.6 14 
20 7.8 9.1 19 74 17 138 32 31 33 23 86 13 

21 8.2 53 13 48 31 170 28 23 25 201 46 15 
22 7.8 201 17 42 451 78 25 19 21 89 18 78 
23 12 180 77 37 733 58 23 16 19 29 11 320 
24 23 84 557 39 454 62 23 15 17 18 8.7 69 
25 18 43 1690 34 157 70 26 33 16 14 7.9 32 

26 12 571 1010 33 86 43 23 15 15 13 7.4 42 
27 10 430 413 25 54 36 22 11 14 28 6.6 26 
28 9.7 226 134 25 38 32 23 10 13 21 6.1 18 
29 9.0 116 91 25 43 29 29 9.6 13 14 6.1 15 
30 8.5 87 74 24 --- 26 30 10 11 12 5.7 13 
31 8.2 --- 65 23 52 --- 21 --- 10 6.1 ---

TOTAL 269.2 2184.5 5751 7842 2381 2129 4315 720.6 6517 938.3 418.6 812.6 
MEAN 8.68 72.8 186 91.7 82.1 68.7 144 23.2 217 30.3 13.5 27.1 
MAX 23 571 1690 694 733 452 788 106 1690 201 86 320 
MIN 5.5 8.6 13 20 14 16 22 9.6 11 7.4 5.7 5.1 
CFSM .13 1.11 2.83 1.39 1.25 1.04 2.19 .35 3.30 .46 .21 .41 
IN. .15 1.23 3.25 1.61 1.35 1.20 2.44 .41 3.68 .53 .24 .46 

CAL YR 1979 TOTAL 33227.6 MEAN 91.0 MAX 3380 MTN 5.3 CFSM 1.38 IN 18.78 
WTP YR 1980 TOTAL 29278.8 MEAN 80.0 MAX 1690 MIN 5.1 CFSM 1.22 IN 16.55 



 

    

   
   

248 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04109000 GRAND RIVER AT JACKSON, MI 


LOCATION.--Lat 42°17'05", long 84°24'30", in sec.22, T.2 S., R.1 W., Jackson County, Hydrologic Unit 04050004, on left bank of sewage-

treatment plant, 1 mi (2 km) north of Jackson, 2.2 mi (3.5 lam) upstream from Portage River, and at mile 216 (348 km). 


DRAINAGE AREA.--174 mil (451 1=2). 


PERIOD OF RECORD.--April 1935 to current year. 


REVISED RECORDS.--WSP 974: 1937(M). WSP 1387: 1936. WSP 1727: 1950(M). 


GAGE.--Water-stage recorder. Datum of gage is 900.00 ft (274.320 m) Fargo Engineering Co. datum. Prior to Sept. 24, 1935, nonrecording 

gage at same site and datum. 


REMARKS.--Records good. Slight regulation by mills above station. Flow includes about 17 ft3/s (0.48 m3/s) as sewage effluent from 

the city of Jackson, which originates from ground water sources. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--45 years, 120 ft3/s (3.398 m3/s), 9.37 in/yr (238 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,070 ft3/s (30.3 m3/s) June 25, 1937, gage height, 13.50 ft (4.115 m); maximum 

gage height, 15.44 ft (4.706 m) June 25, 1968; minimum discharge, 9.2 ft3/s (0.26 m3/s) Aug. 22, 1936. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 546 ft3/s (15.5 m3/s) Apr. 3, gage height, 11.97 ft (3.648 m); minimum, 28 ft3/s 

(0.79 m3/s) Oct. 6, gage height, 8.29 ft (2.527 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 38 68 153 187 58 66 230 205 148 75 55 183 
2 41 105 146 189 51 57 230 203 190 89 170 206 
3 40 52 141 183 48 63 310 196 297 125 163 209 
4 38 39 92 172 55 65 336 190 246 60 165 181 
5 35 47 85 111 54 71 318 192 194 72 193 167 

6 40 50 84 61 49 64 313 186 152 51 204 159 
7 34 49 85 72 110 65 349 133 170 69 171 113 
8 39 48 77 76 122 49 361 123 206 131 181 117 
9 97 65 69 82 58 66 351 156 224 127 145 159 
10 92 53 83 73 44 93 353 150 251 69 101 165 

11 45 5I 140 113 51 138 343 155 260 63 110 161 
12 46 113 153 127 52 132 342 104 237 66 100 111 
13 37 116 142 143 52 133 332 110 215 116 137 109 
14 32 64 131 146 52 141 359 114 207 115 166 93 
15 39 56 69 146 52 126 353 153 232 65 144 92 

16 43 53 60 151 47 95 341 154 209 138 86 87 
17 44 46 54 108 45 217 326 183 199 141 80 200 
18 43 42 65 98 53 226 314 187 190 81 84 199 
19 47 51 67 91 56 257 280 186 150 60 83 207 
20 97 103 61 88 69 279 239 185 123 53 190 173 

21 97 125 62 94 128 318 227 184 109 61 219 155 
22 106 127 76 104 179 306 226 182 99 62 183 161 
23 58 153 89 150 147 307 211 175 110 59 162 115 
24 44 129 210 132 144 323 207 162 147 56 160 101 
25 41 84 236 143 151 328 202 102 142 53 165 105 

26 41 116 242 130 141 316 186 82 88 45 122 146 
27 40 155 240 118 149 306 179 84 80 40 111 146 
28 37 171 239 70 137 294 211 80 66 72 106 140 
29 42 164 217 64 74 258 203 78 57 58 98 143 
30 40 161 194 64 --- 230 201 83 58 54 83 94 
31 40 --- 191 61 240 --- 171 --- 56 144 ---

TOTAL 1554 2656 3953 3547 2428 5629 8433 4648 5056 2382 4281 4397 
MEAN 50.1 88.5 128 114 83.7 182 281 150 169 76.8 138 147 
MAX 106 171 242 189 179 328 361 205 297 141 219 209 
MIN 32 39 54 61 44 49 179 78 57 40 55 87 
CFSM .29 .51 .74 .66 .48 1.05 1.62 .86 .97 .44 .79 .85 
IN. .33 .57 .85 .76 .52 1.20 1.80 .99 1.08 .51 .92 .94 

CAL YR 1979 TOTAL 38456 MEAN 105 MAX 396 MIN 31 CFSM .60 IN 8.22 
WTR YR 1980 TOTAL 48964 MEAN 134 MAX 361 MIN 32 CFSM .77 IN 10.47 



 

 

      

249 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04111000 GRAND RIVER NEAR EATON RAPIDS, MI 


LOCATION.--Lat 42032'05", long 84037'25", in NE4 sec.26, T.2 N., R.3 W., Eaton County, Hydrologic Unit 04050004, on right bank 400 ft 

(122 m) upstream from bridge on Petripville Highway, 2 mi (3 km) northeast of Eaton Rapids, 2.5 mi (4.0 km) downstream from Spring 

Brook, 25 mi (40 km) upstream from Red Cedar River, and at mile 178 (286 km). 


DRAINAGE AREA.--661 mi. -(1,712 km.). 


PERIOD OF RECORD.--October 1950 to current year. Gage-height record for flood seasons collected in this vicinity 1905-28 are contained 

in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 1707: 1951(4). 


GAGE.--Water-stage recorder. Datum of gage is 852.68 ft (259.897 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). 


REMARKS.--Records good except those for the winter period, which are fair. Diurnal fluctuation caused by powerplant at Smithville and 

mills at Eaton Rapids. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--30 years, 455 ft3/s (12.89 m3/s), 9.35 in/yr (237 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,500 ft3/s (99.1 m3/s) Feb. 21, 1971; maximum gage height, 8.19 ft (2.496 m) 

June 28, 1968; minimum discharge, 14 ft3/s (0.40 m3/s) Dec. 20, 1962, Oct. 14, 1966; minimum gage height, 0.67 ft (0.204 m) 

Dec. 20, 1962; minimum daily discharge, 21 ft3/s (0.59 m3/s) Oct. 12, 1964. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 4, 1950, reached a stage of 8.15 ft (2.484 m), discharge, 3,860 ft3/s (109 m3/s). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,520 ft3/s (43.0 m3/s) Mar. 20, gage height, 4.73 ft (1.442 m); minimum, 32 ft3/s 

(0.91 m3/s) Oct. 15, gage height, 0.91 ft (0.277 m). 


DISCHARGE, IN CURIC FEET PER SECOND,�wATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FFo MAR APR MAY JUN JUL AUG SEP 

1 9U 153 436 730 240 400 1060 868 412 205 158 475 
2 120 181 412 693 230 330 1030 858 456 157 222 537 

-3 110 156 384 649 220 300 1070 803 593 176 486 577 
4 90 212 383 600 210 260 1200 793 655 185 558 582 
5 8U 208 381 520 190 260 1310 733 682 243 539 587 

6 120 179 365 450 180 230 1370 696 734 220 506 583 
7 90 180 358 400 180 240 1330 658 743 231 460 551 
8 130 142 348 350 180 250 1260 609 797 205 424 520 
9 130 175 335 350 200 192 1250 584 708 217 392 500 

10 90 175 320 300 210 258 1280 544 658 253 383 460 

11 170 223 304 350 210 294 1290 517 619 252 357 434 
12 206 224 316 450 210 296 1280 504 594 208 332 447 
13 176 208 373 500 190 310 1260 510 582 200 304 441 
14 131 223 371 477 175 290 1240 509 573 186 302 463 
15 113 248 352 465 180 315 1290 488 584 243 287 429 

16 125 201 341 437 190 332 1320 477 606 242 338 404 
17 130 199 300 464 190 973 1310 477 575 251 320 497 
18 125 166 230 512 188 1200 1250 633 551 301 289 613 
19 141 195 210 511 188 1340 1170 689 546 294 •263 629 
20 156 190 250 483 197 1480 1090 703 531 282 384 632 

21 141 221 243 445 202 1460 1030 702 482 159 638 634 
22 183 281 250 427 395 1390 941 668 444 163 698 652 
23 231 303 268 415 613 1310 900 630 376 170 717 743 
24 225 364 361 350 660 1240 877 587 343 168 696 692 
25 220 399 604 300 583 1190 868 547 340 167 658 620 

26 202 413 696 340 546 1150 862 506 325 148 609 565 
27 154 422 726 340 519 1100 849 446 314 140 565 516 
28 138 435 835 340 500 1060 867 390 297 178 512 500 
29 123 440 777 340 450 1080 879 346 246 216 461 465 
30 148 442 788 300 --- 1090 902 343 219 228 406 448 
31 174 --- 754 260 1080 --- 375 --- 260 409 ---

TOTAL 4462 7558 130,71 13548 8420 22700 33635 18193 15585 6548 13673 16196 
MEAN 144 252 422 437 291 732 1121 587 520 211 441 540 
MAX 231 442 835 730 660 1480 1370 868 797 301 717 743 
MIN 80 142 210 260 175 192 849 343 219 140 158 404 
CFSM .22 .38 .64 .66 .44 1.11 1.7U .89 .79 .32 .67 .82 
IN. .25 .43 .74 .76 .47 1.28 1.89 1.02 .88 .37 .77 .91 

CAL YR 1979 TOTAL 144016�MEAN 395�MAX 2240�MIN 65�CFSM .60�IN 8.10 
WTR YR 1980 TOTAL 173595�MEAN 474�MAX. 1480�MIN 80�CFSM .72�IN 9.77 



 

 

 

   

    
    

250 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04111379 RED CEDAR RIVER NEAR WILLIAMSTON, MI 


LOCATION.--Lat 42°40'59", long 84013'09", in ND sec.4, T.3 N., R.2 E., Ingham County, Hydrologic Unit 04050004, on right bank 20 ft 

(6 m) upstream from bridge on State Highway 52, 1.5 mi (2.4 km) upstream from Squaw Creek, and 3.5 mi (5.6 km) east of Williamston. 


DRAINAGE AREA.--163 mil (422 km2). 


PERIOD OF RECORD.--July 1975 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 870 ft (265m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Oct. 13 to Nov. 13, which 

are fair. Several observations of water temperature were made during the year. National Weather Service gage-height telemark 

at station. 


AVERAGE DISCHARGE.--5 years, 93.2 ft./s (2.639 m3/s), 7.76 in/yr (197 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 990 ft3/s (28.0 m3/s) Mar. 5, 6, 1976, gage height, 7.60 ft (2.316 m); minimum, 

5.1 ft3/s (0.14 m3/s) Sept. 12, 1978, gage height, 2.03 ft (0.619 m). 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April 1975, reached a gage height of 10.41 ft (3.173 m) Apr. 19, and a discharge of 

2,640 ft3/s (74.8 m3/s) Apr. 20. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 458 ft3/s (13.0 m3/s) Mar. 21, gage height, 6.18 ft (1.884 m); minimum daily, 

13 ft3/s (0.37 m3/s) Oct. 1. 


DISCHARGE, IN CUeIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 13 22 54 130 35 55 280 142 49 31 34 45 
2 14 20 45 110 32 50 282 135 50 30 43 70 
3 14 22 40 100 30 45 291 120 76 29 100 84 
4 14 22 45 80 27 39 386 102 108 29 81 82 
5 14 22 50 60 27 36 433 87 104 31 68 72 

6 15 21 50 50 26 35 432 74 106 33 58 58 
7 16 22 52 50 26 34 419 64 118 31 51 48 
8 16 22 52 50 26 33 398 57 189 32 45 42 
9 15 25 50 50 26 33 427 53 200 31 41 45 
10 17 28 50 50 26 32 420 50 196 31 37 52 

11 20 25 50 65 26 34 393 48 183 30 38 49 
12 23 25 52 80 26 35 368 47 157 32 43 45 
13 2U 24 52 90 26 35 344 55 118 33 41 43 
14 18 22 53 90 26 34 329 90 80 31 39 47 
15 17 22 45 80 26 32 366 90 71 28 36 47 

16 17 24 40 72 26 44 370 76 74 29 34 45 
17 17 24 30 88 26 209 360 69 72 30 33 83 
18 18 24 40 107 26 375 339 147 63 30 33 145 
19 20 23 40 110 26 415 310 200 56 29 32 140 
20 19 22 35 99 26 446 279 203 60 28 37 123 

21 18 22 32 86 40 455 244 190 61 28 56 101 
22 18 26 35 81 70 441 208 163 54 28 91 86 
23 20 39 40 65 180 406 171 121 48 28 89 167 
24 16 51 76 45 190 373 136 83 44 27 77 204 
25 16 55 181 60 150 353 117 66 41 25 61 201 

26 16 62 236 60 120 317 108 55 38 25 48 207 
27 16 66 236 55 95 285 100 47 37 43 41 208 
28 16 66 234 50 80 255 104 41 36 63 37 196 
29 16 62 230 47 65 238 122 38 34 43 34 176 
30 16 60 200 42 --- 231 139 34 32 37 32 143 
31 17 --- 160 4o 241 --- 46 --- 36 32 ---

TOTAL 524 970 25+35 2242 1533 5646 8675 2793 2555 991 1522 3054 
MEAN 16.9 32.3 83.4 72.3 52.9 182 289 90.1 85.2 32.0 49.1 102 
MAX 23 66 236 130 190 455 433 203 200 63 100 208 
MIN 13 20 30 40 26 32 100 34 32 25 32 42 
CFSM .10 .20 .51 .44 .33 1.12 1.77 .55 .52 .20 .30 .63 
IN. .12 .22 .59 .51 .35 1.29 1.98 .64 .58 .23 .35 .70 

CAL YR 1979 TOTAL 28162 MEAN 77.2 MAX 860 MIN 13 CFSM .47 IN 6.43 
WTR YR 1980 TOTAL 33090 MEAN 90.4 MAX 455 MIN 13 CFSM .56 IN 7.55 



 

  
         

 

    

   
   

 
 

251 STREAMS TRIHSTARY TO LAKE MICHIGAN 


04111500 DEER CREEK NEAR DANSVILLE, MI 


LOCATION.--Lat 42°36'30", long 84019'15", in Eh sec.33, T.3 N., R.1 E., Ingham County, Hydrologic Unit 04050004, on right bank 15 ft 

(5m) upstream from bridge on Clark Road, 3.5 mi (5.6 km) north of Dansville, and 7.2 mi (11.6 km) upstream from mouth. 


DRAINAGE AREA.--16.3 mi2 (42.2 km2). 


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


REVISED RECORDS.--1613 1727: 1954(M). 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 889.08 ft (270.992 m) National Geodetic Vertical Datum of 1929 

(levels by Michigan Department of Natural Resources). 


REMARKS,--Records good except those for the winter period and those for period of no gage-height record, Aug. 13 to Sept. 30, which

are poor. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--26 years, 10.3 ft3/s (0.292 m3/s), 8.58 in/yr (218 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 962 ft3/s (27.2 m3/s) Apr. 19, 1975, gage height, 12.18 ft (3.712 m), from flood

mark, rating curve extended above 610 ft3/s (17.3 m3/s); minimum, 0.04 ft3/s (0.001 m3/s) Sept. 8, 9, 12, 1978, gage height, 

2.58 ft (0.786m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s (2.83 m3/s) and maximum (*); 


Discharge Gage height Gage height 

Date Time (ft /s (:13/s) (ft) (m) Date Time As411;ge/s) (ft) (m) 


Mar. 17 1500 *216 6.12 *6.05 1.844 Aug. 21 unknown 125 3.54 unknown 

Apr. 4 0400 140 3.96 4.95 1.509 Sep. 23 unknown 115 3.26 unknown 

June 	7 2300 131 3.71 4.82 1.:469 


Minh= discharge, 0.22 ft3/s (0.006 10/s) Oct. 1, gage height, 2.66 ft (0.811 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 .25 .61 3.3 7.7 2.2 4.5 28 15 11 1.7 1.9 4.5 
2 .27 .74 2.8 6.9 1.9 3.5 25 13 9.9 1.4 5.0 18 
3 .30 .68 2.6 6.2 1.7 2.5 35 11 27 1.2 30 15 
4 .40 .59 2.6 5.6 1.6 2.4 117 9.5 21 1.2 70 11 
5 .35 .58 3.1 4.8 1.6 2.3 52 8.1 13 2.3 15 7.0 

6 .35 .60 4.9 4.2 1.7 2.2 30 7.2 12 2.5 11 4.0 
7 .40 .71 4.4 3.9 1.7 2.2 23 6.5 51 1.7 5.1 2.5 
8 .40 .82 4.0 3.5 1.7 2.1 22 6.0 91 1.5 4.2 2.0 
9 .34 .90 3.7 3.2 1.6 2.3 33 5.7 32 1.2 3.5 3.5 
10 .27 1.2 3.2 3.2 1.5 3.0 34 5.5 20 1.3 2.9 5.0 

11 .30 1.2 3.1 9.3 1.5 3.1 26 5.6 12 1.1 3.0 3.5 
12 .43 1.1 4.0 11 1.6 3.0 23 5.3 9.1 1.0 3.9 2.7 
13 .42 .94 4.4 7.4 1.7 2.7 20 6.7 8.8 1.0 3.3 2.7 
14 .38 .82 3.5 6.3 1.7 2.8 28 8.9 8.0 .89 2.5 3.0 
15 .35 .86 2.9 .5.6 1.7 2.9 49 7.5 8.2 .79 2.0 2.5 

16 .35 .98 2.4 5.5 1.7 27 31 6.6 12 1.1 1.5 2.3 
17 .35 1.0 2.4 13 1.7 175 23 7.1 10 1.4 1.5 25 
18 .38 .94 2.0 12 1.7 105 19 28 8.0 .96 1.7 20 
19 .43 .91 2.0 9.9 1.7 41 17 22 7.2 .91 1.5 12 
20 .46 .91 2.1 8.4 2.0 28 15 16 6.8 .91 10 8.0 

21 .49 1.1 2.1 7.8 3.0 37 13 12 6.0 1.1 95 7.0 
22 .48 1.7 2.7 6.5 51 30 11 9.0 5.0 1.4 85 15 
23 .67 3.7 4.E 5.3 33 23 9.9 7.5 4.0 1.7 60 90 
24 .73 4.8 15 4.4 19 23 9.0 6.6 3.2 1.6 25 45 
25 .62 3.7 55 4.0 12 27 10 5.8 3.0 1.3 15 25 

26 .55 5.2 28 3.4 9.0 19 10 4.7 2.8 1.5 10 15 
27 .46 5.0 18 3.0 7.0 17 9.4 4.1 2.6 5.0 7.0 10 
28 .46 4.5 
29 .46 4.4 

14 
12 

3.0 6.0 
3.0 5.0 

17 
27 

13 
16 

3.7 2.4 
3.1 2.2 

14 
6.0 

6.0 
4.5 

8.0 
7.0 

30 .46 3.8 10 2.7 --- 24 17 3.5 1.9 4.0 3.5 6.0 
31 .46 --- 8.6 2.5 29 --- 16 --- 2.5 3.2 ---

TOTAL 13.02 54.99 233.4 183.2 179.2 690.5 768.3 277.2 411.1 66.16 493.7 382.2 
MEAN .42 1.83 7.53 5.91 6.18 22.3 25.6 8.94 13.7 2.13 15.9 12.7 
MAX .73 5.2 55 13 51 175 117 28 91 14 95 90 
MIN .25 .58 2.0 2.5 1.5 2.1 9.0 3.1 1.9 .79 1.5 2.0 
CFSM .03 .11 .46 .36 .38 1.37 1.57 .55 .84 .13 .98 .78 
IN. .03 .13 .53 .42 .41 1.58 1.75 .63 .94 .15 1.13 .87 

CAL YR 1979 TOTAL 3288.70 MEAN 9.01 MAX 302 MIN .09 CFSM .55 IN 7.51 
WTR YR 1980 TOTAL 3752.97 MEAN 10.3 MAX.175 MIN .25 CFSM .63 IN 8.56 




 

 

 

 

     
     

252 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04112000 SLOAN CREEK NEAR WILLIAMSTON, MI 


LOCATION.--Lat 42°40'33", long 84°21'50", in SE4 NE4 sec.l, T.3 N., R.1 W., Ingham County, Hydrologic Unit 04050004, on left bank 30 ft 

(9 m) downstream from bridge on Meridian Road, 2.1 mi (3.4 km) upstream from mouth, and 4.2 mi (6.8 km) west of Williamston. 


DRAINAGE AREA.--9.34 mi. (24.19 km2). 


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


GAGE.--Water-stage recorder and concrete control with V-notch sharp-crested weir. Datum of gage is 862.12 ft (262.774 m) National 

Geodetic Vertical Datum of 1929 (levels by Michigan Department of Natural Resources). 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--26 years, 5.52 ft3/s (0.156 m./s), 8.03 in/yr (204 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,290 ft./s (36.5 m./s) Apr. 18, 1975, gage height, 9.99 ft (3.045 m), from rating 

curve extended above 660 ft3/s (18.7 m./s) on basis of computation of peak flow through culvert and over-road embankment; minimum, 

0.01 ft3/s (<0.001 m./s) Sept. 11, 1954, Jan. 18, 1957, gage height, 1.10 ft (0.335 m), caused by unusual regulation; minimum nat­
ural discharge, 0.02 ft3/s (0.001 m./s) July 27, 1965, gage height, 1.18 ft (0.360 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 118 ft3/s (3.34 m./s) Mar. 17, gage height, 3.79 ft (1.155 m), no peak above base of 

120 ft3/s (3.40 m3/s); minimum, 0.07 ft3/s (0.002 m3/s) Oct. 1, 2, gage height 1.26 ft (0.384 m). 


DISCHARGE, IN CUMIC FEET PER 	 SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VAtUES 

DAY OCT NOV DEC JAN FEB mAk APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

.07 

.08 
.09 
.09 
.09 

.18 

.22 

.20 

.18 

.17 

.90 
.78 
.69 
.66 
.84 

",..4
2.1 
1.8 
1.6 
1.4 

.65 

.60 

.58 

.55 

.55 

1.2
.95 
.90 
.85 
.85 

20 
15 
23 
62 
29 

0.4 
5.4 
4.7 
4.0 
3.3 

3.3 
3.0 

18 
12 
6.6 

.80 

.74 

.64 

.63 

.91 

.86 
6.3 

34 
14 
6.4 

1.9 
2.2 
1.8 
1.4 
1.2 

6 
7 
8 
9 

10 

.10 

.11 

.1U 

.11 

.11 

.18 

.22 

.25 

.30 

.35 

1.1 
.93 
.87 
.69 
.o3 

1.2 
1.2 
1.1 
.90 
.75 

.59 

.59 

.56 

.,8

.60 

.80 

.80 

.80 

.80 

.85 

18 
13 
12 
23 
23 

2.9 
2.5 
2.2 
2.0 
1.8 

5.9 
24 
37 
18 
9.9 

.88 

.64 

.59 

.58 

.59 

4.1 
2.9 
2.1 
1.6 
1.3 

1.0 
.94 
.86 

1.6 
2.4 

11 
12 
13 
14 
15 

.16 
.14 
.12 
.11 
.11 

.35 

.30 

.21 

.24 

.32 

.66 

.90 

.64 
.71 
.60 

4.7 
5.7 
3.0 
2.3 
1.7 

.60 

.57 

.57 

.5/

.59 

1.0 
.90 
.85 
.65 
.90 

15 
13 
10 
17 
31 

1.0 
1.6 
2.4 
3.9 
3.2 

6.5 
4.7 
3.9 
3.6 
3.9 

.52 

.46 

.45 

.40 

.36 

1.3 
1.3 
1.0 
.95 
.85 

1.6 
1.3 
1.3 
1.4 
1.2 

16 
17 
18 
19 
20 

.11 

.13 

.12 

.13 

.14 

.28 

.30 

.30 

.28 

.28 

.58 
.46 
.40 
.43 
.43 

1.6 
4.2 
4.0 
3.3 
2.6 

.60 
.51 
.56 
.56 
.63 

12. 
74 
40 
23 
15 

19 
12 
8.7 
7.3 
6.2 

2.5 
3.3 

27 
15 
9.2 

5.4 
4.3 
3.6 
3.3 
3.1 

.75 

.76 

.51 

.44 

.39 

.71 

.70 

.78 

.67 
44 

1.1 
13 
11 
5.8 
4.2 

21 
22 
23 
24 
25 

.14 

.15 

.18 

.22 

.18 

.40 

.44 

.72 

.69 

.50 

.43 

.oe 

.91 
6.3 

23 

2.3 
2.2 
1.7 
1.3 
1.2 

1.4 
30 
13 
6.3 
4.0 

20 
15 
10 
12 
15 

5.2 
4.6 
4.0 
3.5 
3.8 

6.6 
5.1 
4.3 
3.6 
3.2 

2.8 
2.1 
1.8 
1.5 
1.4 

.58 

.78 

.80 

.64 

.60 

45 
37 
16 
8.7 
5.7 

3.4 
7.8 

44 
18 
10 

26 
27 
28 
29 
30 
31 

.16 

.15 

.14 

.14 

.14 

.14 

1.0 
1.1 
1.0 
1.0 
.93 
---

11 
6.0 
4.6 
3.9 
3.4 
2.9 

1.0 
.90 
.85 
.80 
.75 
.70 

2.9 
2.2 
1.6 
1.4 
---

8.8 
7.8 
7.6 

11 
10 
22 

3.6 
3.6 
4.2 
6.3 
7.6 
---

2.7 
2.3 
2.0 
1.8 
1./
3.2 

1.3 
1.1 
1.1 
.97 
.86 
---

.71 
6.7 
3.9 
2.1 
1.3 
1.1 

4.0 
3.1 
2.4 
1.9 
1.6 
1.5 

6.5 
4.9 
4.0 
3.3 
2.9 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

3.96 
.13 
.22 
.07 
.01
.02 

12.89 
.43 
1.1 
.17 
.05 
.05 

77.06 
2.49 

23 
.40 
.27 
.31 

61.15 
1.91 
5.7 
.7u 
.21 
.24 

74.49 
2.57 

30 
.55 
.28 
.30 

317.50 
10.2 

74 
.80 

1.09 
1.26 

423.6 
14.1 
62 

3.5 
1.51 
1.69 

141.6 
4.57 

2/
1.6 
.49 
.56 

194.63 
6.49 

37 
.86 
.10 
.78 

31.25 
1.01 
6.7 
.36 
.11 
.12 

252.72 
8.15 

45 
.67 
.87 

1.01 

162.00 
5.40 

44 
.86 
.58 
.65 

CAL YR 1979 TOTAL 1498.55 MEAN 4.11 MAX 228 MIN .06 CFSM .44 IN 5.97 
wTR YR 1980 TOTAL 1752.85 MEAN 4.79 MAX 74 MIN .07 CFSM .51 IN 6.98 

http:AREA.--9.34


 

    

     
     

253 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04112500 RED CEDAR RIVER AT EAST LANSING, MI 


LOCATION.--Lat 42°43'40", long 84°28'40", in S194 sec.18, T.4 N., R.1 W., Ingham County, Hydrologic Unit 04050004, in left downstream 

bridge abutment of Farm Lane Bridge on Michigan State University Campus in East Lansing, 4.0 mi (6.4 km) upstream from Sycamore 

Creek, and 5.6 mi (9.0 km) upstream from mouth. 


DRAINAGE AREA.--355 mi. (919 km2). 


PERIOD OF RECORD.--August 1902 to December 1903, March 1931 to current year. Monthly discharge only for some periods, published in 

WSP 1307. Published as Red Cedar River at Agricultural College, August 1902 to December 1903 and as Cedar River at East Lansing, 

March 1931 to September 1965. Gage height records collected in this vicinity 1911-19, and for flood seasons only 1920-28, are 

contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 1307: 1936(M). 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 824.39 ft (251.274 m) National Geodetic Vertical Datum of 1929. 

August 1902 to December 1903 nonrecording gage at site 0.8 mi (1.3 km) downstream at different datum. March 1931 to November 1940 

water-stage recorder at site 250 ft (76 m) upstream at present datum. 


REMARKS.--Records good. Occasional regulation at low flow by mill at Williamston, 16 mi (26 km) above station. Several observations 

of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--50 years, 204 ft3/s (5.777 m./s), 7.80 in/yr (198 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,940 ft./s (168 m./s) Apr. 20, 1975, gage height, 11.95 ft (3.642 m); minimum, 

3 ft3/s (0.08 m./s) July 31, 1931. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Mar. 24, 1904, reached a stage of 13.4 ft (4.08 m), discharge, 8,000 ft3/s (277 m./s). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,090 ft./s (30.9 m./s) Mar. 19, gage height, 5.70 ft (1.737 m); minimum, 18 ft./s 

(0.51 m./s) Oct. 1, 2, gage height, 3.10 ft (0.945 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY 
 OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 18 40 100 244 65 102 575 319 174 62 72 82 
2 21 36 82 216 57 100 575 303 170 60 87 138 
3 21 40 65 180 55 84 555 283 244 55 244 170 
4 21 40 87 149 49 72 780 254 331 53 283 160 
5 21 40 87 102 49 69 940 230 283 67 205 142 

6 23 38 84 89 47 67 935 208 268 62 156 117 
7 26 40 92 87 47 65 825 188 323 60 117 97 
B 26 40 95 97 47 67 725 174 565 55 97 82 
9 26 44 92 97 47 62 720 163 565 53 84 84 
10 26 51 87 92 47 69 790 156 440 51 79 105 

11 28 47 87 117 51 79 805 152 359 49 82 114 
12 31 47 97 142 49 72 735 152 299 44 84 97 
13 29 47 95 156 47 69 655 180 250 47 82 89 
14 29 44 95 160 47 67 595 247 219 47 77 92 
15 29 44 77 142 47 72 665 254 202 44 72 92 

16 31 44 74 138 47 95 745 236 202 62 65 92 
17 31 44 49 163 47 395 720 244 194 49 62 170 
18 32 44 72 202 47 810 625 415 184 47 60 303 
19 38 47 72 198 47 1000 545 515 170 44 57 315 
20 36 49 62 188 49 905 480 466 163 42 258 254 

21 32 57 57 149 55 775 427 423 152 47 343 212 
22 34 62 62 156 170 745 387 387 138 42 423 188 
23 38 72 77 108 355 680 339 339 123 40 359 339 
24 31 84 163 77 367 595 295 283 102 40 250 453 
25 31 92 367 105 303 585 272 226 92 36 188 407 

26 31 105 435 108 212 555 254 184 87 34 146 335 
27 31 108 403 100 177 466 244 152 79 132 117 295 
28 31 120 343 89 160 435 250 138 77 194 100 268 
29 31 114 315 84 117 427 283 123 69 166 87 247 
30 31 108 291 77 --- 448 315 114 65 102 77 222 
31 31 --- 272 72 471 --- 123 --- 82 69 ---

TOTAL 895 1788 4436 4084 2904 10503 17056 7631 6589 1968 4482 5761 
MEAN 28.9 59.6 143 132 100 339 569 246 220 63.5 145 192 
MAX 38 120 435 244 367 1000 940 515 565 194 423 453 
MIN 18 36 49 72 47 62 244 114 65 34 57 82 
CFSM .08 .17 .40 .37 .28 .96 1.60 .69 .62 .18 .41 .54 
IN. .09 .19 .46 .43 .30 1.10 1.79 .80 .69 .21 .47 .60 

CAL YR 1979 TOTAL 55978 MEAN 153 MAX 1930 MIN 18 CFSM .43 IN 5.87 
WTR YR 1980 TOTAL 68097 MEAN 186 MAX 1000 MIN 18 CFSM .52 IN 7.14 



 

 

     

  
 

254 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04112850 SYCAMORE CREEK NEAR HOLT, MI 


LOCATION.--Lat 42.38'25", long 84.28'58", in S84 914 sec.18, T.3 N., R.1 W., Ingham County, Hydrologic Unit 04050004, on left bank 

15 ft (5 m) downstream from bridge on Holt Road, and 1.5 mi (2.4 km) east of Holt. 


DRAINAGE AREA.--80.6 mil (208.8 km2). 


PERIOD OF RECORD.--April 1975 to September 1980 (discontinued). 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Oct. 13 to Nov. 13, which 

are fair. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--5 years, 47.8 ft3/s (1.354 m3/s), 8.05 in/yr (204 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,110 ft3/s (59.8 m3/s) Apr. 19, 1975, gage height, 10.00 ft (3.048 m); minimum, 

3.8 ft3/s (0.11 10/s) Sept. 29, Oct. 1, 1979. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 506 ft3/s (14.3 m3/s) Mar. 18, gage height, 7.07 ft (2.155 m); minimum, 3.8 ft3/s 

(0.11 m3/s) Oct. 1, gage height, 1.72 ft (0.524 m). 


DISCHARGE, IN GIP:QC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DFC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 4.4 11 20 39 15 23 116 84 59 18 19 72 
2 8.6 10 16 35 14 21 104 72 50 16 38 94 
3 6.0 9.5 15 33 13 19 106 63 100 15 175 79 
4 5.0 10 16 30 13 18 204 55 128 14 193 57 
5 4.9 12 18 27 12 17 232 49 81 21 116 43 

6 5.2 11 21 23 12 16 170 45 66 28 63 35 
7 5.6 10 22 21 12 15 124 39 81 18 45 29 
8 6.4 9.0 21 20 12 15 107 36 195 18 35 27 
9 6.8 8.5 17 20 12 15 133 34 169 15 30 54 
10 8.4 10 17 19 12 15 147 32 101 15 24 90 

11 8.6 11 19 33 12 19 136 33 66 15 24 53 
12 11 12 26 45 12 17 115 32 50 15 27 39 
13 10 10 24 42 12 17 99 41 42 13 23 37 
14 9.0 9.0 21 33 12 18 100 70 39 13 21 40 
15 7.5 9.5 19 31 12 19 166 55 46 13 21 41 

16 7.0 11 16 30 12 30 169 45 74 18 19 37 
17 7.0 10 14 43 12 259 127 43 65 21 18 94 
18 7.2 9.7 13 50 12 467 99 116 48 15 18 165 
19 7.5 9.0 12 45 12 305 83 125 43 13 18 139 
20 8.0 11 13 38 12 220 71 91 48 12 244 88 

21 8.5 12 13 34 20 172 63 67 40 14 402 66 
22 9.0 19 15 33 104 161 60 55 33 15 355 72 
23 12 24 22 28 130 119 55 46 29 13 259 271 
24 15 28 44 25 100 95 51 40 27 12 184 299 
25 13 21 125 22 70 107 61 35 26 11 125 205 

26 11 27 136 19 50 94 60 31 22 11 86 139 
27 9.7 27 98 18 33 79 55 29 22 17 62 94 
28 8.5 30 69 18 29 75 64 28 21 29 46 69 
29 7.5 29 56 17 25 89 81 27 18 45 38 58 
30 7.0 25 47 17 --- 107 89 26 17 32 34 53 
31 9.0 --- 42 16 103 --- 51 --- 23 30 ---

TOTAL 254.3 445.2 1027 904 808 2746 3247 1595 1806 548 2792 2639 
MEAN 8.20 14.8 33.1 29.2 27.9 88.6 108 51.5 60.2 17.7 90.1 88.0 
MAX 15 30 136 50 130 467 232 125 195 45 402 299 
MIN 4.4 8.5 12 16 12 15 51 26 17 11 18 27 
CFSM .10 .18 .41 .36 .35 1.10 1.34 .64 .75 .22 1.12 1.09 
IN. .12 .21 .47 .42 .37 1.27 1.50 .74 .83 .25 1.29 1.22 

CAL YO 1979 TOTAL 15916.5 MEAN 43.6 MAX 970 MIN 3.9 CFSM .54 IN 7.35 
WTP YR 1980 TOTAL 18811.5 MEAN 51.4 MAX 467 MIN 4.4 CFSM .64 IN 8.68 



 

 

    

     
     

255 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04113000 GRAND RIVER AT LANSING, MI 


LOCATION.--Lat 42045'02", long 84°33'19", in NWa sec.9, T.4 N., R.2 W., Ingham County, Hydrologic Unit 04050004, on right bank 30 ft 

(9 m) upstream from bridge on North Grand River Avenue in Lansing, 2.0 mi (3.2 km) downstream from Red Cedar River, and at mile 

152 (245 km). 


DRAINAGE AREA.--1,230 mil (3,180 km2), approximately. 


PERIOD OF RECORD.--March 1901 to September 1906, October 1934 to current year. Monthly discharge only for sane periods, published in 

WSP 1307. Published as "at North Lansing" 1901-6. Gage-height records collected in this vicinity 1907-10 (flood seasons only), 

1911-19, 1920-28 (flood seasons only), and since 1931 are contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 1174: 1949. WSP 1387: 1901, 1903-4, 1935, 1937, 1942. 


GAGE.--Water-stage recorder. Datum of gage is 805.53 ft (245.526 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to August 1906, nonrecording gage at same site at different datum. November 1934 to 

June 1949 water-stage recorder at site 1.8 mi (2.9 km) downstream at datum 2.42 ft (0.738 m) lower. 


REMARKS.--Records good. Large diurnal fluctuation at medium and low flows caused by powerplants above station. Several observations 

of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--51 years, 824 ft3/s (23.34 m3/s), 9.10 in/yr (231 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 24,500 ft3/s (694 m3/s) Mar. 26, 1904, gage height, 18.60 ft (5.669 m), datum then 

in use, from rating curve extended above 15,000 ft3/s (425 m3/s); minimum, 2.8 ft3/s (0.079 m3/s) Sept. 9, 1963, gage height, 0.85 ft 

(0.259 m); minimum daily, 20 ft3/s (0.57 m3/s) Aug. 25, 1941. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at least 1901, that of Mar. 26, 1904. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,240 ft3/s (91.8 m3/s) Mar. 19, gage height, 7.59 ft (2.313 m); minimum, 49 ft3/s 

(1.39 m3/s) Oct. 20, gage height, 1.67 ft (0.509 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 139 239 651 1130 327 532 1920 1460 741 344 409 779 
2 171 159 565 1000 376 460 1870 1380 841 355 448 889 
3 162 291 495 916 312 430 1890 1300 1140 233 938 962 
4 134 153 534 876 311 398 2500 1240 1270 371 1210 987 
5 113 251 581 718 268 413 2550 1160 1240 450 1120 911 

6 184 264 504 624 261 427 2650 1070 1280 404 965 892 
7 126 231 557 561 273 329 2570 985 1600 399 845 851 
8 19U 243 548 489 250 418 2330 888 1710 357 717 802 
9 201 247 519 552 315 373 2310 839 1750 336 623 931 
10 123 300 452 435 304 333 2390 834 1470 339 646 840 

11 119 187 477 664 308 468 2340 761 1220 378 655 755 
12 293 296 481 592 313 412 2430 751 1080 387 557 730 
13 261 314 498 700 292 442 2060 879 1000 298 527 721 
14 130 273 574 696 294 472 2170 967 1030 313 525 763 
15 169 279 481 777 263 468 2250 891 980 254 425 724 

16 82 345 504 674 293 547 2440 886 1070 543 503 690 
17 116 271 366 723 277 1470 2350 901 1010 366 526 1110 
18 108 239 312 785 288 2570 2170 1340 928 391 482 1190 
19 137 245 390 833 313 2900 2000 1480 943 428 450 1310 
20 214 255 408 786 323 2850 1800 1390 886 403 2000 1200 

21 254 368 399 692 306 2750 1600 1330 862 404 1480 1100 
22 206 424 394 647 740 2450 1570 1170 706 267 1860 1130 
23 368 429 466 550 1090 2370 1360 1120 686 235 1590 1550 
24 237 468 885 393 1220 2090 1420 976 570 303 1420 1640 
25 249 550 1340 438 1090 2090 1340 824 539 300 1290 1630 

26 242 755 1440 494 893 1820 1290 878 537 243 1040 1210 
27 190 553 1430 502 770 1910 1260 733 439 775 960 1140 
28 227 723 1280 460 755 1700 1360 678 518 513 848 966 
29 119 635 1400 518 650 1680 1410 583 456 477 737 938 
30 217 656 1200 415 --- 1790 1450 555 324 454 698 846 
31 187 --- 1100 372 1840 --- 671 --- 466 588 ---

TOTAL 5668 10643 21231 20012 13475 39202 59050 30920 28828 11786 27082 30187 
MEAN 183 355 685 646 465 1265 1968 997 961 380 874 1006 
MAX 368 755 1440 1130 1220 2900 2650 1480 1750 775 2000 1640 
MIN 82 153 312 372 250 329 1260 555 324 233 409 690 
CFSM .15 .29 .56 .53 .38 1.03 1.60 .81 .78 .31 .71 .82 
IN. .17 .32 .64 .61 .41 1.19 1.79 .94 .87 .36 .82 .91 

CAL YR 1979 TOTAL 246702 MEAN 676 MAX 5220 MIN 82 CFSM .55 IN 7.46 
WTR YR 1980 TOTAL 298084 MEAN 814 MAX 2900 MIN 82 CFSM .66 IN 9.02 



 

   
         

          

 

  
  

  

 

 

 

 

 

 

      
     

256 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04113097 CARRIER CREEK NEAR LANSING, MI 


LOCATION.--Lat 42°45'20", long. 84039'10", in SEA SW1/4 sec.3, T.4 N., R.3 W., Eaton County, Hydrologic Unit 04050004, on left bank 15 ft 

(5 m) downstream from bridge on Willow Highway, 0.4 mi (0.6 km) upstream from mouth, and 2.6 mi (4.2 km) west of Lansing. 


DRAINAGE AREA.--12.1 mil (31.3 km2). 


PERIOD OF RECORD.--January 1975 to September 1980 (discontinued). 


GAGE.--Water-stage recorder. Altitude of gage is 805 ft (245 m) from topographic map (nearest 5 ft). 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--5 years, 5.26 ft3/s (0.149 m3/s), 5.90 in/yr (150 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 532 ft3/s (15.1 m3/s) Apr. 19, 1975, gage height, 6.76 ft (2.060 m); no flow on 

many days during June, July, August, and September 1977, and September 1979. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 80 ft3/s (2.27 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft5/s) (m3/s) (ft) (m) 


Dec. 25 0700 84 2.38 3.06 0.933 Aug. 20 0800 *169 4.79 *4.23 1.289 


Minimum discharge, 0.02 ft./s (.001 m3/s) Oct. 1, 2; minimum gage height, 0.48 ft (0.146 m) Oct. 1. 


OISCHA86E. Cu,,1C FtET P1-. 4 	SECON1. RATER YEAR OCTOPEP 1979 TO StPTEMNEP 1980 

,I AN VAluES 


DAY OCT NOV 	 OtC JAN FFH MAP APR HAY JUN JUL AUG SEP 


1 .03 3.H 2.5 4.4 i.l 2.4 17 8.8 4.6 .87 1.4 3.8 
, 
3 
4 

.66 

.68 

.10 

.50 

.25 

.42 

2.0 
I.o 
1.6 

3.m 
3.3 
4.1 

1.1 
1.1 
i.i 

e.o 
I.m 
1.1 

14 
19 
42 

7.3 
6.3 
5.3 

3.4 
14 
5.4 

.74 

.57 

.50 

3.1 
5.8 
3.8 

2.0 
1.4 
1.4 

.Im .IP 3.4 4.0 1.1 i.,-, ee 4.7 5.0 6.8 4.3 1.4 

6 
1 

-.3U 
1.0 

.25 

.19 
4.4 

3.o 
e.4 
2.1 

1.1 
1.1 

1.f, 
1.5 

In 
12 

4.2 
3.1 

8.1 
14 

2.3 
1.2 

2.5 
1.4 

1.1 
.86 

6 .10 .50 e.4 L . , . 1.1 1.5 In 3.6 19 1.0 1.6 .62 
9 

10 
.18 
.21 

1.0 
1.1 

1./ 
1.4 

i.e 
e.o 

1.1 
1.1 

1.6 
1.6 

23 
19 

364 

3.1 
9.3 
6.0 

1.4 
1.6 

.80 
2.3 

2.8 
2.4 

/I .45 .47 1.5 9.1 1.1 1.7 14 3.5 4.0 1.1 3.5 1.4 
12 1.3 .54 5.2 8.0. 1.1 I.m In 2.6 3.7 1.0 1.6 1.1 
13 
14 

.25 

.12 
.50 
.53 

2.9 
1.5 

3.5 
2.5 

1.1 
1.1 

1.7 
I.o 

11 
It 

5.0 
m.5 

3.0 
5.9 

.14 

.40 
.67 
.07 

1.1 
1.1 

15 .On .6,-1 1.e 2.e 1.1 1., ?4 4.4 4.8 .35 .46 .98 


lh .4U .62 1.0 3.6 1.1 6.0 1/ 3.9 3.9 7.6 .33 .96 
1/ 1.2 .nm .4.7, 5.1 1.1 4/-3 12 9.0 3.0 2.3 .14 30 
1m 
19 
20 

.66 
1.3 
1.4 

.50 

.50 

.5e 

.05 

.81 

.wu 

t.).e 
5.1 
3.7 

1.1 
1.2 
4.9 

10 
15 
le 

4./ 
m.0 
6.5 

31 
16 
lo 

3.6 
5.8 
4.7 

1.0 
.48 
.n4 

./t 
1.1 

114 

14 
9.1 
6.1 

21 
22 

.97 
1.9 

H.1 
9.4 

1.0 
1.4 

.i.0 
2.4 

f.r, 

38 
71 
14 

5.6 
5.2 

7.3 
5.t 

2.9 
2.4 

3.4 
.91 

42 
22 

4.5 
6.0 

23 
24 
25 

7.3 
.7h 
.35 

6.5 
3.2 
e.5 

n.i 
lo 
6e 

1.4 
1.7 
1.7 

14 
4.2 
5.5 

9.1 
4.3 
8./ 

4.n 
5.9 
9.0 

4.1 
3.4 
3.2 

1./ 
1.7 
1.5 

.54 

.30 

.20 

12 
6.6 
3.9 

7.9 
4.6 
4.1 

In 
27 
26 
29 
30 

.25 

.18 

.16 

.15 

.35 

9.5 
4.7 
P.1 
4.6 
3.3 

40 
1/ 
lk 
F., 

6.7 

1./ 
1.1 
1.o 
le:, 

1.3 

4., 

J.', 
,..,, 
?.5 

6.ct 

'7.0 
6.1 
9./ 
13.3 

o.1 
,3.1 
13 
13 
II 

2.4 
1.9 
I./ 
1.8 
i.e 

1.3 
1.2 
1.2 
1.2 
1.1 

.62 
24 
8..i 
3.9 
2.5 

3.0 
2.0 
1.0 
1.4 
1.3 

3.5 
3.0 
2.8 
2.5 
2.2 

31 .3u 5.4 1.2 if --- 3.e --- 1.-1 2.2 ---

TOTAL 
MFAN 
AAX 
91*) 
CFSm 
IN. 

23.55 
.76 
7.3 
.03 
.0u 
.o7 

75.H0 
"2.53 
9.5 
.18 
.21 
.i-3 

e48.11 
6./1 
84 

.51 

.no 
*04 

,7.3 
4.14 
9.1 
1.2 
.2^ 
.3o 

115./
_4.9 
37 

1.1 
.33 
.36 

7',4.5 
8.21 

'.r 
1.5 
.6m 
./e 

411.5 
13./ 

42 
i.e 

1.13 
1.21 

161.4 
0.04 

31 
1.5 

.50 

.56 

103.4 
5.11 

14 
1.1 
.42 

.47 

/4.45 
2.56 
24 

.20 

.21 

.24 

249.43 
8.05 
114 
.33 
.67 
.71 

125.32 
4.15 
30 

.62 

.35 

.39 

CAL Y4 1919 10TA1 
olTP VP 191+0 

1944.51 
1981.I/ 

Jr..W, n.41 ,A4 1m0 MIN .0,) 
5•41�-.AA 114 ,IN .03 

CFSA .44 
CF,. 

IN 5.98 
14 5.09 



 

  

 

 

  

 

 

 

     
      

257 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04114000 GRAND RIVER AT PORTLAND, MI 


LOCATION.--Lat 42°51'20", long 84°54'45", in NWT, sec.4, T.5 N., R.5 W., Ionia County, Hydrologic Unit 04050004, on left bank at down­
stream side of bridge on Kent Street, 1.0 mi (1.6 km) south of Portland, 1.9 mi (3.1 km) upstream from Looking Glass River, and at 

mile 115 (185 km). 


DRAINAGE AREA.--1,385 mil (3,587 km2). 


PERIOD OF RECORD.--August 1952 to current year. Gage-height records for flood seasons collected in this vicinity 1907-28 are contained 

in reports of U.S. Weather Bureau. 


GAGE.--Water-stage recorder. Datum of gage is 705.00 ft (214.884 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to July 6, 1953, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Slight diurnal fluctuation caused by powerplants 

above station. Several observations of water temperature were made during the year. National Weather Service gage-height 

telemark at station. 


AVERAGE DISCHARGE.--28 years, 903 ft3/s (25.57 m3/s), 8.85 in/yr (225 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 12,400 ft3/s (351 m3/s) Apr. 21, 1975, gage height, 12.98 ft (3.956 m); minimum, 

38 ft3/s (1.08 m3/s) Oct. 10, 1963; minimum daily, 58 ft3/s (1.64 m3/s) Oct. 9, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,500 ft3/s (99.1 m3/s) Aug. 20, gage height, 8.27 ft (2.521 m); maximum gage height, 

8.84 ft (2.694 m) Jan. 12, backwater from ice ; minimum daily discharge, 110 ft3/s (3.12 m3/s) Oct. 17. 


OISCHARG1-, IN CO­, IC FFFT PtP sEcoon. wATER YEAR OCTO8FR 1979 TO SFPTE1HER 1980 
mP.AN vALOES 

OAY ori I0 L JA,J r ti 4 5 AP24 MAY JUN JUL AUG SEP 

1 148 278 706 1170 4211 70-1 2200 1b20 710 400 483 649 
2 178 338 017 1130 370 600 2180 1590 843 412 462 808 
3 
4 

5 

241 
244 
203 

ch4 
344 
221 

huy 
582 
5.43 

)100 
q31 
915 

420 
350 
350 

,80 
500 
470 

2060 
2660 
e470 

14/0 
1370 
1300 

1030 
1230 
1290 

391 
312 
434 

503 
1010 
1130 

885 
929 
929 

t, 
7 

143 
252 

318 
335 

043 
541 

760 
700 

A00 
300 

48, 
485 

2930 
2860 

1200 
1140 

1410 
1390 

546 
456 

1090 
886 

875 
842 

9 
10 

201 
250 
26u 

303 
310 
321 

633 
59.3 
587 

,-,00 
63u 
000 

310 
280 
35U 

405 
47a 
44o 

2730 
2/60 
2750 

1020 
966 
897 

2040 
1990 
1790 

431 
42a 
374 

804 
700 
b18 

793 
772 
927 

i 1 
12 

18u 
160 

356 
25 

521 
5,,,0 

50u 
150 

300) 
350 

446 
540 

2740 
2650 

680 
838 

1470 
1250 

386 
435 

661 
667 

803 
728 

13 380 338 501 0,0 330 460 2500 834 1100 407 566 738 
14 
15 

34u 
18u 

3n0 
339 

507 
005 

81)5 
774 

330 
330 

510 
547 

2380 
2570 

1080 
1020 

104)) 
1110 

330 
369 

541 
531 

722 
714 

18 220 340 ,36 0,16 300 576 2510 951 1040 308 446 713 
11 110 334 541 749 330 1050 2650 923 1100 523 505 1120 
18 15u 325 421 818 310 2630 2520 1310 1020 490 539 1230 
19 140 290 407 85e 33u Alhu WU 1600 1010 337 498 1370 
20 170 307 443 406 050 ,020u 2050 1600 1020 446 1790 1350 

2! 343 454 +.07 380 1180 141a 1460 .893 455 2140 1190 
22 
23 

320 
280 

521 
543 

429 
430 

/50 
000 

150 
800 

2980 
2620 

1700 
1500 

1390 
119U 

878 
730 

456 
362-

2120 
2010 

1130 
1360 

24 470 523 5d6 036 1370 2470 1500 1140 714 245 1670 1720 
25 320 535 1710 489 1290 2270 1570 1000 595 337 1450 1700 

(-, 320 707 1910 500 1140 2220 1450 675 585 334 127U 1560 
27 310 794 1740 560 931 1980 1390 928 573 611 1020 1200 
28 250 710 1575 560 822 1950 1430 701 498 749 943 1090 
24 
30 

300 
170 

174 
713 

145u 
1380 

520 
510 

810 
---

18/0 
18O0 

1560 
1520 

709 
657 

547 
494 

564 
535 

836 
729 

976 
926 

31 335 --- 1330 450 --- 1950 --- 659 --- 495 699 ---

TOTAL 7535 12497 24355 22541 14593 43615 6690U 34383 31440 13465 29367 30749 
4FAN 243 417 746 727 503 1401 2e30 1109 1048 434 947 1025 
MAX 
AIN 

470 
110 

794 
221 

1/10 
497 

1170 
470 

132U 
260 

1200 
405 

2970 
1390 

1620 
657 

2040 
494 

749 
245 

2190 
446 

1720 
649 

CFSM 
IN. 

.18 

.20 
.3-0 
.34 

.5/ 

.05 
.53 
.01 

.35 

.34 
1.04 
1.11 

1.61 
1.80 

.10 

.92 
.15 
.84 

.31 

.36 
.b8 
.79 

.74 

.83 

CAL YP 1979 TOTAL 293701 MEAN 803 nAx 6000 mIN 110 CFSM .58 IN 7.0o 
,JTR YP 1980 TOTAL 331440 m+­-_01(1 /06 mAx 3200 NIN 110 CFS.4 .05 IN 6.90 



 

  

     
       

258 STREAMS TRIBUTARY 1O LAKE MICHIGAN 


04114500 LOOKING GLASS RIVER NEAR EAGLE, MI 


LOCATION.--Lat 42.49'45", long 84.46,40", in sec.10, T.5 N., R.4 W., Clinton County, Hydrologic Unit 04050004, on right bank at upstream 

side of former bridge site, 1.5 mi (2.4 km) northeast of Eagle and 10 mi (16 km) upstream from mouth. 


DRAINAGE AREA.--281 mi. (728 km2). 


PERIOD OF RECORD.--August 1944 to current year. 


REVISED RECORDS.--WSP 1387: 1946-47. 


GAGE.--Water-stage recorder. Datum of gage is 747.09 ft (227.713 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to June 2, 1962, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Snail intermittent diversion at times into Lake Geneva 

when discharge is above 50 ft3/s (1.42 m3/s). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--36 years, 170 ft3/s (4.814 m3/s), 8.22 in/yr (209 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,860 ft3/s (81.0 m3/s) Apr. 5, 1947, gage height, 7.70 ft (2.347 m), from graph 

based on gage readings, from rating curve extended above 1,900 ft3/s (53.8 m3/s); maximum gage height, 9.9 ft (3.02 m) Mar. 7, 1956, 

from high-water mark, backwater from ice; minimum discharge, 10 ft3/s (0.28 m3/s) July 28, 1965, gage height, 1.01 ft (0.308 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 580 ft3/s (16.4 m3/s) Mar. 17, gage height, 4.39 ft (1.338 m), backwater from ice; 

minimum, 22 ft3/s (0.62 m3/s) Oct. 1, 2, 3; minimum gage height, 1.23 ft (0.375 m) Oct. 1. 


DISCHARGE. IN CW,IC FEET PFR SECOND. +IATEO YEAR OCTOBER 1979 TO SEPTEmliER 1980 

NFAN VALUES 


DAY oCT NOV 01,C J41 FFH mAR AP,) MAY JUN JUL AUG SEP 

1 22 35 11 145 hu 80 285 253 95 51 95 58 
2 22 36 15 135 55 74 217 243 98 47 104 57 
3 23 32 74 120 5U So 277 235 127 45 112 56 
4 24 31 72 110 4.4 65 366 229 121 43 110 52 
5 25 31 tu 100 4/ 63 344 221 116 50 105 51 

6 25 33 /0 90 4S 62 330 209 155 49 99 49 
7 26 35 /1 811 45 61 329 194 190 47 90 47 
H 26 34 74 75 44 00 347 177 224 45 90 46 
9 26 35 74 75 44 60 394 160 203 43 88 49 
10 26 36 73 80 43 61 407 146 200 41 85 47 

11 26 37 75 40 43 64 401 134 206 39 86 46 
12 29 37 80 100 43 64 406 122 215 37 85 45 
13 Po 38 to 105 43 66 399 127 221 38 78 49 
14 21 39 78 110 43 66 402 145 235 36 73 48 
16 21 39 70 110 43 66 443 132 230 34 68 47 

16 26 38 00 110 43 12u 435 129 208 35 62 47 
1/ 10 37 56 110 43 400 408 137 179 35 59 108 
18 28 36 74 120 43 340 367 227 153 33 60 106 
19 do 36 52 120 4'. 229 373 223 141 32 54 87 
20 29 35 52 120 45 e19 365 205 128 32 316 86 

21 21 5? 54 110 50 275 377 204 110 34 193 92 
22 27 To 60 95 80 295 349 400 100 35 123 100 
21 31 12 70 85 180 300 335 211 92 35 94 133 
24 33 71 103 60 170 310 323 211 84 35 85 112 
25 29 70 244 90 150 315 322 203 78 33 83 102 

26 29 85 218 100 125 312 300 185 71 34 80 101 
47 31 el 1s3 90 105 305 276 164 65 73 74 100 
28 31 83 174 H5 90 297 270 143 61 77 67 99 
2+ 31 51 110 SU 8, 286 270 125 60 65 62 96 
30 29 HO 165 To 274 26/ 109 55 74 56 90 
31 29 155 65 270 --- 103 --- 85 53 ---

TOTAL F-04 1455 79-1 1055 1950 5535 10447 5514 4221 1392 2889 2206 
MEAN 27.5 40.5 96.2 48.5 6/.4 179 348 178 141 44.9 93.2 73.5 
max 3/ d5 e244 145 leu 400 443 253 235 85 316 133 
MIN Pe 31 52 55 43 60 267 103 55 32 53 45 
CFSm .10 .17 .34 .35 .24 .64 1.24 .63 .50 .16 .33 .26 
I-. .11 .10 .39 .40 .26 .73 1.33 .73 .56 .18 .38 .29 

Cat Y9 19/9 TOTAL 44457 MEAN 122 mAA 1750 mIN 22 CFSM .4.3�IN 5.89 
4T, v14 1980 TOTAL 42501i MEAN 115 'IAA 443 MIN 22 CFSm .41 IN 5.63 



 

 

 

   

  

    
  

259 STREAMS TRIBUTARY ID LAKE MICHIGAN 


04115000 MAPLE RIVER AT MAPLE RAPIDS, MI 


LOCATION.--Eat 43°06'35", long 84°41'35", in sec.5, T.8 N., R.3 W., Clinton County, Hydrologic Unit 04050005, on right bank at down­
stream side of bridge on Maple Road at Maple Rapids, 50 ft (15 m) upstream from Pine Creek, and 0.8 mi (1.3 km) upstream from 

Hayworth Creek. Records include flow of Pine Creek. 


DRAINAGE AREA.--434 mil (1,124 km2). 


PERIOD OF RECORD.--August 1944 to current year. 


REVISED RECORDS.--WSP 1707: 1956. 


GAGE.--hater-stage recorder. Datum of gage is 642.58 ft (195.858 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Oct. 4, 1968, nonrecording gage at same site and datum. 


WMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARCE.--36 years, 248 ft3/s (7.023 m3/s), 7.76 in/yr (197 mm/yr). 


EXTREWS FOR PERIOD OF RECORD.--Maximum daily discharge, 6,500 ft3/s (184 m2/s) Mar. 20, 1948; maximum gage height, 11.22 ft (3.420 m) 

Mar. 20, 1948, from floodmark, backwater from ice; minimum discharge, 4.4 ft3/s (0.12 m3/s) Aug. 13, 1965, gage height, 1.62 ft 

(0.494 m). 

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in March 1904 reached a stage of 13.8 ft (4.21 m), from information by local resident. 

EXTREMES FOR CURRENT MR.-Maximum discharge, 954 ft3/s (27.0 m3/s) Apr. 11, gage height, 7.46 ft (2.274 m); minimum, 6.8 ft3/s 
(0.19 m3/s) Oct. 3, gage height, 1.98 ft (0.604 m). 


DISCHARGE. IN CU-IC FFFT PER SECOND, WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEH MAR�APR MAY JUN JUL AUG SEP 

1 8.9 43 105 456 76 188 398 338 154 52 330 43 
2 8.9 53 95 416 67 152 405 354 147 49 321 49 
3 7.8 50 64 376 60 122 421 357 147 45 301 55 
4 9.2 45 78 336 55 100 497 348 145 41 274 54 

10 44 77 300 53 88 651 325 143 43 246 51 

6 10 59 30 265 49 81 /84 291 174 48 228 47 
7 9.5 80 84 233 47 72 819 262 215 50 209 43 
8 10 77 89 212 47 67 795 239 325 48 199 39 
9 11 73 86 190 46 64 d17 218 426 45 211 42 

10 7111 88 170 45 62 907 199 467 40 211 55 

11 12 61 88 166 46 70 950 180 467 34 207 61 
1? 12 53 HA 185 47 70 948 166 440 33 202 61 
13 4614 n6 189 47 67 948 163 401 30 193 62 
14 16 41 78 185 45 65 922 162 365 28 181 77 
15 16 34 72 179 45 64 889 164 334 29 165 87 

16 16 38 65 172 45 65 938 167 300 32 149 84 
17 17 37 66 184 47 118 927 167 267 33 130 144 
18 18 38 58 202 46 257 870 186 239 33 111 229 
19 17 37 55 215 44 399 768 217 219 32 93 273 
20 18 35 54 218 45 551 687 253 202 30 87 286 

21 18 38 52 212 49 675 614 288 184 79 91 279 
22 25 48 52 206 91 779 542 301 166 123 95 269 
23 30 65 57 190 234 782 485 296 150 125 92 332 
24 35 78 86 174 261 725 446 283 132 117 82 380 
25 33 83 206 155 ?93 655 415 264 112 100 74 397 

26 32 86 378 143 298 594 394 240 94 86 65 397 
27 31 100 520 124 275 533 384 218 82 130 58 376 
28 3? 106 577 118 244 487 370 200 70 186 54 350 
29 35 109 571 105 219 453 342 184 61 216 48 322 
30 38 107 53d 93 --- 423 332 171 56 307 44 292 
31 41 --- 498 84 402 --- 159 --- 327 42 ---

TOTAL 602.3 1839 5115 6458 2966 9230 19665 7360 6684 2571 4793 5236 
MEAN 19.4 61.3 165 208 102 29b 656 237 223 82.9 155 175 
MAX 41 109 577 456 298 782 950 357 467 327 330 397 
MIN 7.8 35 52 84 44 62 332 159 56 28 42 39 
CFSM .05 .14 .38 .48 .24 .69 1.51 .55 .51 .19 .36 .40 
IN. .05 .16 .44 .55 .25 .79 1.69 .63 .57 .22 .41 .45 

CAL YR 1979 TOTAL 71524.7 MEAN 19A MAX 2060 MIN 5.1 CFSM .45 IN 6.13 
oTP YR 1980 TOTAL 72519.3 MEAN 198 MAX 950 PIN 7.8 CFSM .46 IN 6.22 



 

 

        

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

    
    

260 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04116000 GRAND RIVER AT IONIA, MI 


LOCATION.--Lat 42°58'20", long 85004'13", in NWS sec.30, T.7 N., R.6 W., Ionia County, Hydrologic Unit 04050006, on left bank 15 ft 

(5 m) downstream from bridge on State Highway 66 at Ionia, 2.7 mi (4.3 km) downstream from Prairie Creek, and at mile 87 (140 km). 


DRAINAGE AREA.--2,840 mil (7,360 km2), approximately. 


PERIOD OF RECORD.--March to June 1931, July and September 1931 (fragmentary), July 1951 to current year. Gage-height records for 

flood seasons collected in this vicinity 1907-28 are contained in reports of U.S. Weather Bureau. 


GAGE.--Water-stage recorder. Datum of gage is 615.38 ft (187.568 m) National Geodetic Vertical Datum of 1929. Mar. 19 to Sept. 24, 

1931, nonrecording gage at site 1.5 mi (2.4 km) upstream at different datum. 


REMARKS.--Records good except those for the winter period, which are fair. Diurnal fluctuation below about 5,000 ft3/s (142 m3/s) 

caused by powerplants above station. Several observations of water temperature were made during the year. National Weather 

Service gage-height telenark at station. 


AVERAGE DISCHARGE.--29 years (water years 1952-80), 1,847 ft3/s (52.31 10/s), 8.83 in/yr (224 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 21,500 ft3/s (609 m3/s) Apr. 1, 1960, gage height, 23.43 ft (7.141 m); minimum, 

40 ft3/s (1.13 m3/s) May 13, 1968, gage height, 5.61 ft (1.710 m); minimum daily, 109 ft3/s (3.09 m3/s) July 16, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,170 ft3/s (146 m3/s) Apr. 10, gage height, 14.79 ft (4.508 m); minimum, 207 ft3/s 

(5.86 m3/s) Oct. 1, gage height, 6.68 ft (2.036 m); minimum daily, 302 ft3/s (8.55 m3/s) Oct. 1. 


DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY nCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

302 
312 
329 
376 
402 

459 
638 
606 
460 
537 

1150 
113U 
1190 
967 
927 

2530 
2310 
2200 
1900 
1600 

750 
700 
750 
690 
630 

1200 
1100 
1000 
900 
850 

3420 
3520 
3410 
4040 
4630 

2940 
2710 
2670 
2500 
2380 

1160 
1310 
1560 
1870 
1930 

747 
680 
616 
453 
516 

1150 
1100 
1100 
1360 
1700 

871 
1060 
1100 
1330 
1210 

6 
7 
8 
9 
10 

372 
372 
406 
395 
391 

532 
546 
590 
579 
580 

1020 
1120 
1010 
1020 
1030 

1400 
900 
700 
900 
1300 

580 
550 
550 
570 
600 

800 
770 
760 
750 
760 

4690 
4590 
4560 
4840 
5140 

2270 
2180 
1800 
1960 
1620 

2070 
2510 
3400 
3540 
3200 

760 
754 
725 
498 
730 

1910 
1600 
1270 
1260 
1200 

1150 
1130 
1190 
815 
953 

11 
12 
13 
14 
15 

490 
422 
399 
486 
418 

610 
595 
546 
611 
599 

980 
925 
957 
1030 
923 

1500 
1600 
1700 
1800 
1900 

650 
690 
640 
600 
570 

770 
800 
820 
850 
850 

5050 
4990 
4930 
4690 
4670 

1630 
1520 
1520 
1560 
1800 

2930 
2660 
2360 
2190 
2180 

610 
595 
618 
513 
512 

1120 
1180 
1010 
1110 
959 

1170 
942 
1140 
992 
958 

16 
17 
18 
19 
20 

365 
406 
426 
358 
365 

565 
665 
597 
557 
536 

960 
950 
800 
760 
820 

1900 
1900 
1790 
1790 
1810 

570 
570 
570 
580 
620 

989 
1850 
3520 
4690 
4720 

4890 
4870 
4700 
4380 
3990 

1740 
1650 
1870 
2570 
2720 

2150 
1970 
1900 
1820 
1840 

532 
560 
768 
667 
506 

890 
787 
798 
824 
1600 

980 
1430 
2120 
2030 
2000 

21 
22 
23 
24 
25 

376 
426 
566 
590 
665 

685 
860 
965 
946 
881 

822 
767 
972 
908 
2520 

1690 
1570 
1430 
1100 
900 

650 
750 

2000 
2300 
2200 

4770 
4880 
4620 
4230 
4030 

3700 
3450 
3170 
3000 
2870 

2430 
2270 
212U 
1940 
1950 

1700 
1470 
1440 
1180 
1080 

838 
1000 
888 
823 
632 

3770 
2770 
2580 
2310 
1870 

2040 
1970 
2130 
2510 
2640 

26 
27 
28 
29 
30 
31 

546 
506 
426 
430 
502 
431 

1380 
1400 
1320 
1340 
1440 
---

3590 
3140 
2990 
2880 
2760 
2710 

900 
1000 
1000 
1000 
1000 
850 

2000 
1700 
1500 
1300 
---

3750 
3550 
3410 
3290 
3110 
3200 

2980 
2630 
2610 
2790 
2840 
---

1830 
1540 
1510 
1250 
1120 
1410 

946 
827 
024 
780 
788 
---

620 
1050 
1580 
1280 
1040 
1210 

1760 
1600 
1110 
1020 
1100 
879 

2610 
2400 
1950 
1950 
1670 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

13256 
428 
665 
302 
.15 
.17 

22625 
754 
1440 
459 
.27 
.30 

43728 
1411 
3590 
760 
.50 
.57 

45870 
1480 
2530 
700 
.52 
.60 

26830 
925 
2300 
550 
.33 
.35 

71589 
P309 
4880 
750 
.81 
.94 

120040 
4001 
5140 
2610 
1.41 
1.57 

60980 
1967 
2940 
1120 
.69 
.80 

55585 
1853 
3540 
780 
.65 
.73 

23321 
752 
1580 
453 
.27 
.31 

44697 
1442 
3770 
787 
.51 
.59 

46441 
1548 
2640 
815 
.55 
.61 

CAL YR 1979 
WTR YR 1980 

TOTAL 
TOTAL 

579348 
574962 

MEAN 
MEAN 

1587 
1571 

MAX 
MAX 

11500 
5140 

MIN 220 
MIN 302 

CFSM .56 
CFSM .55 

IN 7.59 
IN 7.53 



 

 

       

    
    

261 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04116500 FLAT RIVER AT SMYRNA, MI 


LOCATION.--Lat 43003'10", long 85°15'50", in Nikki sec.28, T.8 N., R.8 W., Ionia County, Hydrologic Unit 04050006, on right bank at down­
stream side of highway bridge, and 0.5 mi (0.8 km) south of Smyrna. 


DRAINAGE AREA.--.528 mil (1,368 km2). 


PERIOD OF RECORD.--October 1950 to current year. Monthly discharge only for some periods, published in WSP 1727. 


GAGE.--Water-stage recorder. Datum of gage is 729.53 ft (222.361 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). 


REMARKS.7-Records good except those for the winter period, which are poor. Diurnal fluctuation caused by powerplants above station 

prior to September 1956; occasional diurnal fluctuation since. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--30 years, 429 ft3/s (12.15 m3/s), 11.03 in/yr (280 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,100 ft3/s (87.8 m3/s) Apr. 22, 1967, gage height, 7.27 ft (2.216 m), caused by 

momentary release of water fran storage above station; maximum gage height, 8.26 ft (2.518 m) Feb. 6, 1974, backwater from ice; 

minimum discharge, 7.4 ft3/s (0.21 m3/s) Sept. 9, 1953; minimum daily, 70 ft3/s (1.98 m3/s) Sept. 6, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 1,070 ft3/s (30.3 m3/s) Apr. 13; maximum gage height, 6.16 ft (1.878 m) Jan. 12, 

backwater from ice; minimum discharge, 75 ft3/s (2.12 m3/s) Aug. 8; minimum gage height, 3.00 ft (0.914 m) July 11. 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 


1 141 233 499 460 300 320 532 396 297 209 225 177 
2 146 230 438 434 300 300 519 457 310 199 211 207 
3 174 260 434 430 300 280 523 517 354 197 197 239 
4 187 260 304 392 300 270 645 491 324 178 187 228 
5 183 233 338 337 300 250 645 480 320 192 180 200 

6 177 237 361 261 300 240 656 430 450 203 180 200 
7 177 237 356 155 300 230 660 359 530 210 228 200 
8 180 239 341 297 300 230 694 354 607 323 168 168 
9 183 237 332 300 280 220 912 328 651 213 218 177 
10 207 233 307 350 270 210 968 303 662 177 280 243 

11 225 232 290 400 260 210 1010 275 631 158 292 207 
12 214 243 313 500 250 210 1060 289 592 165 261 171 
13 211 233 317 520 250 210 1070 334 534 169 246 190 
14 204 232 27b 520 240 289 1060 346 448 173 261 204 
15 200 235 277 404 240 288 1060 354 434 182 190 197 

16 204 235 251 404 250 284 999 347 429 211 152 465 
17 211 232 190 472 250 440 913 338 385 202 200 328 
18 197 232 235 513 250 572 823 434 337 190 214 432 
19 190 232 225 527 250 720 711 480 318 184 211 475 
20 190 232 226 526 260 836 642 489 326 183 397 414 

21 204 269 319 492 270 932 561 456 332 252 475 389 
22 236 335 292 460 300 964 458 425 330 277 414 372 
23 280 405 277 380 375 959 398 379 317 265 410 465 
24 273 398 365 310 377 921 364 347 280 224 340 505 
25 322 453 525 310 364 849 344 295 234 194 261 565 

26 270 536 562 310 274 779 393 295 220 198 218 530 
27 258 474 666 300 316 710 402 295 217 232 214 465 
28 225 487 708 300 352 646 410 277 226 246 228 428 
29 228 529 619 300 268 598 417 221 226 250 336 410 
30 231 521 662 300 --- 559 401 260 225 261 207 360 
31 223 --- 477 300 542 --- 306 --- 250 204 ---

TOTAL 6551 9144 11790 11964 8346 15068 20250 11357 11546 6567 7805 9611 
MEAN 211 305 380 386 288 486 675 366 385 212 252 320 
MAX 322 536 708 527 377 964 1070 '517 662 323 475 565 
MIN 141 230 190 155 240 210 344 221 217 158 152 168 
CFSM .40 .58 .72 .73 .55 .92 1.28 .69 .73 .40 .48 .61 
IN. .46 ,64 .83 .84 .59 1.06 1.43 .80 .81 .46 .55 .68 

CAL YR 1979 TOTAL 143483 MEAN 393 MAX 1230 MIN 140 CFSM .74 IN 10.11 
WTR YR 1980 TOTAL 129999 MEAN 355 MAX 1070 MIN 141 CFSM .67 IN 9.16 



 

  

      

   
   

262 STREAMS TRIBUTARY 'BD LAKE MICHIGAN 


04117500 IHDRMAPPLE RIVER NEAR HASTINGS, MI 


LOCATION.--Lat 42(16'57", long 85014'11", in SEA sec.27, T.3 N., R.8 W., Barry County, Hydrologic Unit 04050007, on downstream side of 

highway bridge, 0.6 mi (1.0 km) downstream from Cedar Creek, 2.0 mi (3.2 km) downstream from Thornapple Lake, and 3.2 mi (5.1 km) 

southeast of Hastings. 


DRAINAGE AREA.--385 mil (997 km2). 


PERIOD OF RECORD.--October 1944 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 786.71 ft (239.789 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Oct. 1, 1965, nonrecording gage at same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. National Weather Service gage-height 

telemark at station. 


AVERAGE DISCHARGE.--36 years, 309 ft3/s (8.751 m2/s), 10.90 in/yr (277 mm/yr). 


DURHAM FOR PERIOD OF RECORD.--Maximum discharge, 6,810 ft3/s (193 m3/s) Apr. 7, 1947, gage height, 10.20 ft (3.109m), from graph 

based on gage readings; minimum, 33 ft3/s (0.93 m3/s) Aug. 10, 1964, gage height, 2.71 ft (0.826 m). 


EXTRHAES FOR CURRENT YEAR.--Maximum discharge, 1,110 ft3/s (31.4 m3/s) Mar. 20, gage height, 5.21 ft (1.588 m); minimum, 84 ft3/s 

(2.38 m3/s) Oct. 1, gage height, 2.88 ft (0.878 m). 


DISCHARGE, IN CUBIC FEET PER SECONfl, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUL SEP
JUN�AUG 


1 86 141 392 640 169 224 550 388 207 138 178 249 
2 90 164 343 530 166 207 595 384 231 133 184 276 
3 88 172 293 451 163 191 635 361 280 128 280 276 
4 92 164 272 388 154 184 680 330 343 125 428 257 
5 94 152 261 330 149 181 740 297 370 136 520 235 

6 101 146 2130 268 149 172 785 273 379 146 550 210 
7 107 144 309 228 146 172 790 253 419 146 525 188 
8 112 144 326 210 143 175 780 231 594 149 447 172 
9 112 146 313 207 146 166 795 220 719 146 357 169 
10 112 149 293 207 146 175 890 210 729 146 280 178 

11 114 152 268 245 149 188 980 210 660 141 238 191 
12 121 155 27o 293 143 188 968 210 530 138 217 191 
13 125 152 288 318 143 194 884 220 410 138 197 181 
14 125 149 280 348 149 188 790 253 335 133 191 178 
15 121 149 257 322 149 188 730 289 313 125 184 178 

16 118 152 235 293 152 221 700 297 343 133 175 178 
17 123 149 194 305 146 461 685 281 361 154 166 253 
18 125 149 181 348 146 770 655 325 352 154 160 379 
19 128 146 197 365 149 1040 590 424 322 146 154 490 
20 128 143 194 361 149 1090 525 490 305 143 261 535 

21 128 163 184 330 160 1080 460 490 293 149 490 520 
22 128 228 184 305 245 1040 406 433 261 152 694 461 
23 141 305 207 284 471 947 .370 357 231 149 806 410 
24 161 339 301 231 630 837 343 297 207 138 827 401 
25 164 326 584 221 645 729 334 257 194 128 811 401 

26 158 370 885 217 485 635 343 228 181 123 740 392 
27 146 456 1050 214 401 559 343 204 172 175 599 357 
28 139 500 1070 207 339 500 338 184 157 221 437 313 
29 136 480 1020 197 261 471 348 175 149 242 326 268 
30 133 437 907 188 --- 475 370 169 143 228 272 242 
31 131 --- 770 175 505 --- 188 --- 200 238 ---

TOTAL 3787 6622 12614 4226 6643 14153 18402 8928 10190 4703 11932 8729 
MEAN 122 221 407 298 229 457 613 288 340 152 291 
MAX 164 500 1070 640 645 1090 980 490 729 242 827 535 
MIN 86 141 181 175 143 166 334 169 143 123 154 169 
CFSM .32 .57 1.06 .77 .60 1.19 1.59 .75 .88 .40 1.00 .76 
IN. .37 .64 1.22 .89 .64 1.37 1.78 .86 .98 .45 1.15 .84 

CAL YR 1979 TOTAL 138344 MEAN 379 MAX 3220 MIN 86 CFSM .98 IN 13.37 
WTR YR 1980 TOTAL 115929 MEAN 317 MAX 1090 MIN 86 CFSM .82 IN 11.20 



 

  

     
     

263 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04118000 TIORNAPPLE RIVER NEAR CALEDONIA, MI 


LOCATION.--Lat 42048'40", long 85°29'00", in NN4 sec.22, T.5 N., R.10 W., Kent County, Hydrologic Unit 04050007, on right bank 200 ft 

(61 m) downstream from LaBarge powerplant, 2.3 mi (3.7 km) northeast of Caledonia, and 3.3 mi (5.3 km) downstream from Coldwater 

River. 


DRAINAGE AREA.--773 mil (2,002 km2). 


PERIOD OF RECORD.--October 1930 to September 1938, October 1951 to current year. Monthly discharge only for some periods, published 

in WSP 1307. 


REVISED RECORDS.--WSP 824: 1931-36. WSP 1307: 1931-37. 


GAGE.--Water-stage recorder. Datum of gage is 676.31 ft (206.139 m) Consumers Power Co. datum. Oct. 1, 1930 to Sept. 30, 1938, non-

recording gage at same site and at National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair. Prior to Dec. 1, 1958, large diurnal fluctuation at low 

and medium flow caused by powerplant above station; occasional fluctuation since. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--37 years, 572 ft3/s (16.2 m2/s), 10.05 in/yr (255 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,290 ft2/s (178 m3/s) May 10, 1956, gage height, 10.79 ft (3.289 m); maximum gage 

height, 10.96 ft (3.341 m) Apr. 22, 1975; minimum discharge, 1.0 ft3/s (0.028 m2/s) May 28, 1968, gage height, 1.40 ft (0.427 m), 

result of regulation during bridge construction. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 7, 1947, reached a stage of 14.4 ft (4.39 m) from information by powerplant operator. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,890 ft3/s (53.5 m2/s) Apr. 12, gage height, 5.99 ft (1.826 m); minimum, 180 ft3/s 

(5.10 m3/s) Oct. 3, gage height, 2.89 ft (0.881 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 226 414 817 1230 360 592 972 740 470 327 443 510 
2 271 448 730 1070 350 520 1010 735 527 320 422 503 
3 214 448 655 941 340 500 1070 718 713 309 467 535 
4 264 449 609 836 330 480 1250 685 750 303 530 514 
5 275 425 562 750 320 450 1290 636 756 334 656 476 

6 278 411 601 600 310 430 1290 584 839 349 742 449 
7 304 397 620 520 300 408 1290 545 944 364 761 419 
8 309 390 662 480 300 402 1330 516 1300 374 732 402 
9 351 387 645 480 300 407 1680 498 1370 348 653 312 
10 311 392 621 480 300 437 1830 479 1360 345 558 407 

11 302 393 592 500 300 459 1840 477 1260 331 503 334 
12 354 384 603 600 300 444 1840 472 1110 329 456 393 
13 362 382 603 650 300 429 1780 531 924 337 419 399 
14 385 375 597 700 310 427 1610 555 802 324 395 395 
15 330 374 541 724 320 433 1530 564 750 316 385 378 

16 359 375 500 697 320 470 1400 576 750 337 372 373 
17 380 372 450 782 320 774 1300 575 731 357 359 501 
16 406 366 420 807 320 1240 1230 703 712 345 358 611 
19 390 368 400 808 320 1470 1160 747 681 334 344 694 
20 368 360 400 784 320 1670 1050 786 650 343 549 785 

21 403 405 400 730 350 1790 950 801 608 521 889 827 
22 399 547 410 670 450 1800 863 779 561 453 1040 835 
23 424 629 455 600 1140 1680 789 710 510 430 1150 922 
24 420 688 655 550 1200 1510 752 632 470 389 1170 822 
25 403 646 1230 500 1170 1350 744 564 436 359 1150 795 

26 411 875 1510 450 1050 1200 728 505 417 339 1110 746 
27 402 914 1690 450 932 1070 721 470 392 539 1010 69b 
28 
29 

379 
347 

950 
933 

1740 
1690 

450 
430 

783 
646 

975 
916 

/14 
725 

438 
419 

378 
361 

579 
554 

843 
678 

641 
575 

30 383 880 1590 400 --- 878 733 410 338 528 565 525 
31 356 --- 1430 370 903 --- 448 --- 485 507 ---

TOTAL 10768 15377 24448 20039 14061 26514 35471 18298 21870 11902 20216 16774 
MEAN 347 513 789 646 485 855 1182 590 729 384 652 559 
MAX 424 950 1740 1230 1200 1800 1840 801 1370 579 1170 922 
MIN 214 360 400 370 300 402 714 410 338 303 344 312 
CFSM .45 .66 1.02 .84 .63 1.11 1.53 .76 .94 .50 .84 .72 
IN. .52 .74 1.18 .96 .68 1.28 1.71 .88 1.05 .57 .97 .81 

CAL YR 1979 TOTAL 272501 MEAN 747 MAX 4960 MIN 178 CFSM .97 IN 13.11 

WTR YR 1980 TOTAL 235738 MEAN 644 MAX 1840 MIN 214 CFSM .83 IN 11.34 




 

      

   
   

264 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04118500 ROGUE RIVER NEAR ROCKFORD, MI 


LOCATION.--Lat 43005'00", long. 85°35'30", in NE4 sec.15, T.8 N., R.11 W., Kent County, Hydrologic Unit 04050006, on left bank at down­
stream side of highway bridge, 2.2 mi (3.5 km) upstream from mouth, and 3.0 mi (4.8 km) southwest of Rockford. 


DRAINAGE AREA.--234 mil (606 km2). 


PERIOD OF RECORD.--February 1952 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 624.80 ft (190.439 m), corrected, National Geodetic Vertical Datum of 1929 (levels by 

Johnson and Anderson, Inc.). Prior to Aug. 30, 1952, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Some diurnal fluctuation caused by mills above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--28 years, 228 ft3/s (6.457 m3/s), 13.23 in/yr (336 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,540 ft3/s (100 m3/s) Mar. 6, 1976, gage height, 9.29 ft (2.832 m); minimum, 

28 ft3/s (0.79 m3/s) Jan. 22, 1967, gage height, 3.41 ft (1.039 m); minimum daily, 49 ft3/s (1.39 m3/s) Aug. 27, 1955. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 765 ft3/s (21.7 m3/s) Apr. 11, gage height, 6.30 ft (1.920 m); minimum, 97 ft3/s

(2.75 m3/s) Oct. 1, gage height, 3.80 ft (1.158 m). 


DISCHARGE, IN CUPIC FFET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 98 160 303 281 170 228 254 249 167 121 120 162 
2 104 158 267 254 160 212 254 251 174 120 121 162 
3 109 156 258 235 150 205 258 269 187 117 120 158 
4 118 153 233 220 150 184 301 262 178 114 114 160 
5 123 147 226 203 145 171 313 260 184 129 109 171 

6 128 146 220 180 145 170 321 251 224 136 109 184 
7 129 147 220 165 145 160 331 228 272 137 107 182 
8 128 154 222 167 140 160 391 210 313 126 146 154 
9 132 158 218 174 140 160 499 199 326 121 167 151 
10 131 158 214 190 140 172 632 191 316 117 176 147 

11 137 156 210 220 140 178 721 189 296 110 180 144 
12 144 151 210 260 145 186 668 184 265 107 176 146 
13 144 147 199 334 145 165 575 203 224 106 163 171 
14 144 146 187 301 145 160 499 212 214 103 160 169 
15 139 151 169 286 145 172 483 206 208 123 146 182 

16 134 154 160 301 145 208 470 203 203 134 136 197 
17 132 156 160 448 145 480 439 205 193 136 129 298 
18 134 156 160 538 145 451 403 279 180 129 126 260 
19 137 151 163 558 145 600 371 267 180 121 123 269 
20 137 149 187 512 150 676 334 272 191 118 515 296 

21 142 176 174 439 160 593 303 260 186 182 493 308 
22 151 230 171 349 170 499 279 235 174 141 713 412 
23 186 241 199 293 249 445 258 206 158 136 691 442 
24 172 249 284 241 301 403 251 186 147 123 532 489 
25 171 254 430 220 318 357 249 172 141 114 377 502 

26 171 366 552 210 301 318 241 163 134 129 301 483 
27 167 339 586 200 258 284 239 156 129 153 237 394 
28 158 360 525 200 247 269 239 151 126 163 197 326 
29 151 341 424 190 230 258 247 147 123 149 174 286 
30 147 331 355 190 --- 251 247 151 123 132 163 256 
31 146 --- 308 180 256 --- 171 --- 124 158 ---

TOTAL 4344 5941 8194 8539 5169 9031 11070 6588 5936 3971 7179 7661 
MEAN 140 198 264 275 178 291 369 213 198 128 232 255 
MAX 186 366 586 558 318 676 721 279 326 182 713 502 
MIN 98 146 160 165 140 160 239 147 123 103 107 144 
CFSM .60 .85 1.13 1.18 .76 1.24 1.58 .91 .85 .55 .99 1.09 
IN. .69 .94 1.30 1.36 .82 1.44 1.76 1.05 .94 .63 1.14 1.22 

CAL YR 1979 TOTAL 95003 MEAN 260 MAX 1420 MIN 90 CFSM 1.11 IN 15.10 
WTR YR 1980 TOTAL 83623 MEAN 228 MAX 721 MIN 98 CFSM .97 IN 13.29 



 

 

     

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
 

  
  
  
  
  
  

      
     

265 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119000 GRAND RIVER AT GRAND RAPIDS, MI 


LOCATION.--Lat 42°57'52", long 85°40'35", in NE1/4 sec.25, T.7 N., R.12 W., Kent County, Hydrologic Unit 04050006, on right bank 500 ft 

(152 m) upstream from bridge on Fulton Street, 1.7 mi (2.7 km) upstream from Plaster Creek, and at mile 41 (66 km). 


DRAINAGE AREA.--4,900 mil (12,700 km2), approximately. 


PERIOD OF RECORD.--March 1901 to December 1905, January 1906 to August 1918 (gage heights only), October 1930 to current year. Monthly 

discharge only for same periods, published in WSP 1307. Gage-height records collected in this vicinity since 1907 are contained in 

reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 924: 1938(M). WSP 1387: 1901-5, 1940. 


GAGE.--Water-stage recorder. Datum of gage is 585.70 ft (178.521 m) National Geodetic Vertical Datum of 1929 (levels by City of Grand 

Rapids). March 1901 to August 1918, nonrecording gage at Fulton Street Bridge 500 ft (152 m) downstream and Oct. 1, 1930 to 

Oct. 26, 1953, water-stage recorder at sewage pumping station 1 mi (1.6 km) downstream at datum 2.99 ft (0.911 m) higher. 


REMARKS.--Records good except those for the winter period, which are fair. Moderate diurnal fluctuation at low and medium flow caused 

by powerplants above station. Several observations of water temperature were made during the year. National Weather Service gage-

height telemark at station. 


AVERAGE DISCHARGE.--54 years, 3,530 ft./s (99.97 m./s), 9.78 in/yr (248 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 54,000 ft./s (1,530 m./s) Mar. 28, 1904, gage height, 19.5 ft (5.94 m), from graph 

based on gage readings, site then in use; minimum daily, 381 ft3/s (10.8 m./s) Aug. 9, 17, 1936. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at least 1901, 54,000 ft./s (1,530 m3/s) Mar. 28, 1904. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 9,170 ft./s (260 m./s) Apr. 12, gage height, 9.40 ft (2.865 m); minimum observed, 931 

ft./s (26.4 in./s) Oct. 3, gage height, 2.71 ft (0.826 m), but may have been less during period of no gage-height record Oct. 1, 2. 


DISCHARGE, IN CuAIC FEET PER SECOND. wATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN 1,- E9 MAR APR MAY JUN JUL AUG SEP 

1 960 147.0 3450 5400 1800 2700 5490 5200 2610 1710 2170 2090 
2 997 1490 2930 4910 1/00 7400 5670 5160 2510 1690 2110 2090 
3 1020 1610 2630 4570 1700 2200 5830 4870 2840 1590 2040 2190 
4 1060 1610 2580 4400 1700 2100 6370 455U 3220 1620 2060 2240 
5 1.080 1530 2360 4020 1600 2000 6940 4500 3530 1520 2310 2330 

6 1170 1530 2310 2890 1500 1900 7250 4030 3-950 1520 2690 2290 
7 1180 1520 2430 1760 1500 1800 7230 3270 4710 1710 2450 2220 
8 1190 1540 2540 1480 1500 1800 7430 2950 5600 1740 2850 2140 
9 1200 1590 2430 2000 1500 1800 8360 2800 6190 1710 2540 2130 

10 1230 1550 2380 2300 1500 1800 8920 2910 6160 1520 2410 1820 

11 1250 1510 2320 7600 1600 1770 9070 2580 5830 1640 2270 1920 
12 1340 1550 2220 3000 1600 1800 9120 2630 5420 1550 2180 2060 
13 1340 1580 2150 3400 1500 1960 8940 2820 4920 1500 2170 2060 
14 1290 1520 2070 3700 1500 1980 8630 2950 4740 1500 2050 2140 
15 1340 1580 2120 3800 1500 2090 8390 2950 4320 1410 2050 2020 

16 134u 1570 2110 3800 1500 7150 9160 3180 4050 1500 1940 2010 
17 1300 1550 1900 3800 1500 3310 7990 3220 3880 1500 1810 2650 
18 1270 1580 2000 4000 1500 5050 7790 3820 3600 1500 1700 2950 
19 1300 1580 1920 4200 1500 6600 7460 4080 3420 1640 1720 3650 
20 1330 1520 1900 4200 1500 7640 6960 4560 3310 1620 3610 3900 

21 1430 1640 1860 4000 1900 8150 8400 4650 3220 1880 4750 3920 
22 1320 2000 1920 3700 2340 8330 5950 4400 2930 2080 5860 4240 
23 1540 2250 2090 3300 3610 8250 5510 4110 2630 2110 5410 4750 
24 1600 2370 2840 2150 4700 7920 5150 3780 2480 1960 5140 4670 
25 1830 2440 4840 2170 4980 7420 4970 3400 2260 1800 4650 4780 

26 1780 3390 6270 2310 4370 6920 4990 3140 2110 1640 4070 4840 
27 1600 3840 6660 2400 4000 6420 4820 2950 1960 1770 3700 4660 
28 1470 3770 6400 1980 3500 5020 4610 2660 1810 2300 3270 4300 
29 1210 3550 629u 2170 3100 5760 4620 2630 1790 2660 2590 3690 
30 1160 3480 5970 2200 --- 5470 5190 2410 1740 2340 2310 3460 
31 1360 --- 5690 2000 5350 --- 2360 -__ 2090 2250 -_-

TOTAL 40487 59710 97570 98610 63400 130860 204100 109520 107740 54220 89630 90210 
MEAN 1306 1990 3147 3181 2186 4221 6903 3533 3591 1749 2891 3007 
MAX 1830 3840 6660 5400 4980 8330 9120 5200 6190 2660 5860 4840 
MIN 960 1470 1860 1480 1500 1770 4610 2360 1740 1410 1700 1820 
CFSM .27 .41 .04 .65 .45 .86 1.39 .72 .73 .36 .59 .61 
IN. .31 .45 .74 .75 .48 .99 1.55 .83 .82 .41 .68 .68 

CAL YR 1979 TOTAL 1206784 MEAN 3306 MAX 17400 MIN 960 CFSM .68 IN 9.16 
WTR YR 1980 TOTAL 1146057 MEAN 3131 MAX 9120 MIN 960 CFSM .64 IN 8.70 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 43000'53", long 85°57'21", in NEN NW; sec.10, T.7 N., R.14 W., Ottawa County, Hydrologic Unit 04050006, at bridge on 

68th Avenue at Eastmanville, 1.1 mi (1.8 km) downstream from Deer Creek, and at mile 19.3 (31.1 km). 


DRAINAGE AREA.--5,230 mi. (13,550 km2), approximately. 


PERIOD OF RECORD.--February 1979 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1979 to current year. 

WATER TEMPERATURES: February 1979 to current year. 


REMARKS.--Specific conductance and water temperature records are based on once-daily measurements, by a local observer, between 1600 

and 1900 hours. Water-discharge measurement made at time of monthly sampling. Biological Data (Phytoplankton) is for the 1979-80 

water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 1100 micromhos Mar. 2, 1979; minimum daily recorded, 404 micromhos Mar. 10, 1979. 

WATER TEMPERATURES.--Maximum daily, 27.00C July 11, 12, 1979, July 16, 17, 1980; minimum, 0.00C on many days during winter period. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 858 micromhos March 14; minimum, 443 micromhos March 24. 

WATER TEMPERATURES: Maximum, 27.00C July 16, 17; minimum, 0.00C on many days during winter period. 


WATER QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE-� OXYGEN. COLT.. STREP-

CIFIC� DIS-.�TOCOCCI��HARD..
FORM. 


STREAM.. CON-� SOLVED FECAL, FECAL. HARD- NESS, 

FLOW,�DUCT- TEMPER- OXYGEN. (PER-� NONCAR..
Oa�KF AGAR NESS��

INSTAN- ANCE�
PH ATURE. DIS- CENT UM-MF (COLS. (MG/L BONATE 


TIME TANEOUS (MICRO- WATER SOLVED SATUR- (COLS./ PER�(MG/L
AS�

DATE (CFS) (UNITS) (MG/L) 100 ML) CAC03)���
MHOS)��(DEG C)��ATION)��100 ML) CAC03) 


OCT 

22... 1130�675��16.5��83 K35 270�����
1510 8.3 8.0 260 65 

NOV 

26...�1300�3770 8.2�10.8 E2200 260 62
610�6.0 89 >240 


JAN 

02...�1300 6000 610 7.6 2.0 12.6 92 200 110 280 110 


FEH 

05•• •�1345 1730 735 8.1 .5 13.0 91� 330���
K4 K4 88 

MAR 


10• • • 1430�648��1.0 11.6 84 K1 K6 79
1910 7.7 290�������

APR 

15...�9350 7.8 6.0 11.2 93 K170 250 260 85
1300�555 


MAY 

05• • •�4620 8.1 18.0 11.6 170 K34��94
1315 644� 125 300 


JUN 

lb• • • 
� 1330 4280 665 7.8 19.0 7.7 84 41 270����6660 

JUL 
22... 1400 2300 465 8.0 25.0 7.7 93 270 230 87 
AUG 
20...�1330 4820 464 8.1 22.0 9.5 110 >600 230 69 
SEP 
23... 1300 5980 464 8.0 18.0 7.2 77 >1200 >1200 230�61 

MAGNE- SODIUM POTAS-� CARBON 

CALCIUM SIUM, SODIUM.� SIUM. BICAR..�ALKA.. DIOXIDE SULFATE
AD-

DIS- DIS- 015- SORP..�DIS- HONATE CAR- LINITY DI5.. DIS-

SOLVED SOLVED SOLVED�TION�SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED 

(MG/L (MG/L (MG/L RATIO SODIUM (MG/L AS (MG/L AS (MG/L (MG/L 


DATE AS CA) AS MG) AS NA) PERCENT AS K) HCO3) AS CO3) CAC03) AS CO2) AS SO4) 


OCT 

22... 70 22 28 .7 25 3.0 250 0 205 2.0 
 63 


NOV 

26... 69 21 23 .6 22 3.1 240 0 197 2.4 
 53 


JAN 

02... 77 22 18 .5 17 3.3 210 0 172 8.4 72 


FEH 

05... 91 26 32 .4 17 2.7 300 0 246 3.8 
 85 

MAR 

10... 79 23 31 .8 19 3.1 260 0 213 8.3 72 

APR 

15... 70 20 15 .4 11 3.0 210 0 172 5.3 
 53 


MAY 


05... 84 23 20 .5 12 2.4 260 0 210 3.3 62 

JUN 

16... 72 21 18 .5 13 2.6 270 0 220 6.8 55 


JUL 

22... 58 20 28 .8 21 2.7 240 0 140 2.7 
 55 

AUG 

20... 57 21 25 .7 19 3.5 240 0 160 3.1 55 


SEP 

23... 63 18 17 .5 14 3.6 220 0 170 3.5 43 




 

 

267 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1919 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS, 

CHLO- FLUO-�� SOLIDS+��NITRO-��NITRO-
SILICA, RESIDUE SUM OF NITRO- NITRO-�

PTDE, RIDE, OIS��� GEN, GEN,.�
AT 180� GEN,��GEN,
COUSTI-. DIS-��

nIS- (AS- SOLVED�SOLVED NO2.NO3 AMMONIA AMMONIA ORGANIC
�DEG. C TUENTS,�

SOLVED SOLVE() (MG/L OIS... OTS.- (TONS TOTAL TOTAL TOTAL TOTAL 

(MG/L (mG/L AS SOLVED SOLVFO PER (MG/L (MG/L (MG/L (MG/L 


DATE� (MG/L) AS N) AS NH4)�
AS CL)�AS F) SIO2) (MG/L)���DAY) AS N)����AS N) 


OCT 

22... 47 .2 4.1 345 364 1610 .75 .36 .44 .84 

NOV 
26... 37 .2 b o b 362 336 3690 1.6 .19 .23 1.3 

JA''' 
02.... 36 .2 8.5 370 363 5990 5.4 .21 .25 1.4 

FEH 
05... 54 .2 6.8 458 457 2140 2.2 .63 .76 .87 
MAP 

10... 52 .2 6.2 426 405 2200 1.9 .57 .69 .63 
APP 
15... 30 .2 5.6 375 313 9470 2.4 .17 .21 .93 

MAY 
05... 39 .2 2.6 461 364 5750 1.1 .29 .35 1.0 

JON 
16... 35 .2 6.4 423 340 4890 2.1 .26 .31 1.1 

JUL 
22... 49 .2 3.9 340 337 2110 .11 .04 .05 .20 
AUG 
?0... 47 .3 3.8 346 310 4500 .58 .31 .38 1.1 
SEP 
23... 30 .2 9.2 314 293 5070 1.5 .22 .27 1.1 

SED. 

GEN. Am-� PHOS-� SUSP. 

NITRO-� SEDI-�


MENT�

MONIA + NITRO- PHOS-�SEDI- DIS-���SIEVE
NITRO-��PHOS-��PHORUS, CARBON, 

ORGANIC GEN,�
6FN, PHOPUS, PHORUS, DIS- ORGANIC MENT, CHARGE. DIAM. 

TOTAL TOTAL TOTAL TOTAL����SOLVED��SUS- SOS-���
TOTAL TOTAL % FINER 

(MG/L (MG/L (mG/L (MG/L (MG/L (MG/L CAG/L PENDED PENDED THAN 


DATE AS N) AS NO3) AS PO4) AS P)��AS C)�(T/DAY)�
AS N)���AS P)�� (MG/L)�.062 MM 


OCT 

22... 1.2 2.0 8.6 .160 .49 .070 16 65 100 


NOV 

26... 1.5 3.1 14 .290 .89 .090 7.7 49 499 100 


JAN 

02... 1.6 7.0 31 .100 .31 .060 19 308 100 


FFp 

05... 1.5 3.7 16 .120 .37 .090 1 4.7 100 

MAP 


10... 1.2 3.1 14 .190 .58 .190 7.5 20 103 
 100 

APP 

15... 1.1 4.0 18 .140 .43 .070 12 20 505 
 100 


MAY 

05... 1.3 2.4 11 .100 .31 .050 15 29 362 
 100 


JUN 

16... 1.4 3.5 16 .160 .49 .050 11 46 532 100 


JUL 

2?... .24 .35 1.6 .020 .06 .020 47 292 100 

AV, 

20... 1.4 2.0 8.8 .070 .21 .010 8.1 167 2170 100 


SEP 

23... 1.3 2.8 12 .250 .77 .090 10 78 1260 
 100 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHRO 

BARIUM,�CADMIUM�MIUM, CHRO- COBALT, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 

ARSENIC DIS RECOV- DIS- RECOV- DIS... RECOV.. DIS- RECOV.. DIS.. 

TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 


TIME (UG/L (UG/L (UG/L��(UG/L�� (UG/L
(UG/L��(UG/L�� (UG/L (UG/L (UG/L��

DATE�AS AS)�AS BA)��AS CD)��AS CR)�AS CR) AS CO)��
AS AS) AS BA) AS CD)� AS CO) 


OCT 

22• • • 1130�2�1 100��40 0��0 10��10 0��2 
JAN 
02... 1300�2�1�100�70 0��0 10��<10�0�0 

FEB 
05... 1345�4�3 200��70 0��0 10��10 0��0 

JUL 
22•• • 1400�1�1�<50�60 0��4 10��10 0��0 

MANG'', 

COPPER,�IRON,�LEAD,�NESE, MANGA- MERCURY 

TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 

RECOV- DIS- RECOV- DI5- RECOV- DIS- RECOV- DIS.. RECOV... DIS.. 

ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

(UG/L (UG/L��(UG/L��(UG/L�(UG/L�(UG/L
(UG/L (UG/L�(UG/L�(UG/L�


DATE�AS CU)��AS FE)�AS PR)��AS MN)�AS HG)
AS CU) AS FE)�AS PB) AS MN)�AS HG)�


OCT 

22• • •�8�5�20��8 80�

�.1
400 1�20 

JAN 
 �


3��30��0��10 

FFR 

05• •�9 240 5 40��

�


02• • •�5 600 3 30�.3�.2 


7��10��0��30 .2 .2 

JUL 

22...�3 1100 10 10�4

�
<.1
2��10��0��


NICKEL,� SELE- SILVER.�ZINC,�CARBON, CARBON, 

TOTAL NICKEL, SELE... NIUM, TOTAL SILVER, TOTAL ZINC. ORGANIC ORGANIC 

RECOV- DIS.-.��DIS...��DIS...��DIS-��SUS-
NIUM, RECOV RECOV- DIS-�

ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L��(UG/L��(UG/L��(UG/L��(MG/L
(UG/L (UG/L (UG/L (MG/L�


DATE�AS NI)��AS SE)��AS AG)��AS ZN)��AS C)
AS NI) AS SE) AS AG) AS ZN) AS C)�


OCT 

22...�15 14��0�0 

�
0�40�8 4.1 


�
JAN 
02...�8 8�0�0 0 O�20 30��7.3�.7 

FER � 
0 100 8.0�.305...�14 7��0�0 O�10��


�
�

JUL 
22•• • 10�2�0�0 0 O�20 2��6.2

�.6 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS�PERI CHLOR-A CHLOR-8 

OF CHLORO- PERI- PHYTON PERI.. PERI.. 

EXPO- PHYLL PHYTON 'BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO 

(DAYS) PERI-�DRY GRAPHIC GRAPHIC
ASH�


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM
�
 
DATE (UNITS)�G/SO M�G/SO M (MG/M2)�(MG/M2) 

JAN 
02... 
JUN 
16• • • 

1300�37 333��1.02�1.18�.480�.000 

1330�42 738��2.36�3.15�1.07�.170 
AUG 
20• • • 1330�29 866�9.37 12.4 3.50 .000 
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04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


OATF MAR�7,79 JUN�11,79 7979
7,79 MAY�5,79 JUL�AUG�

TIME 
 1100 1100 1600 0930 1130 


CELLS�PER.. CELLS�PER.. CELLS�PER.. PER..
PER— CELLS�CELLS�

ORGANISM /ML�/ML�CENT /ML�/ML�
CENT CENT /ML�CENT CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 220 4 9200# b4 21000# 20 11000 9 
....MELOSIRA 730 14 2400 2 10000 9 
....STEPHANODISCUS 88 2 67000 23 
....THALASSIOSIRA . 0 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES * 0 
....COCCONEIS 66 1 
.....RHOICOSPHENIA * 0 
...CYMBELLACEAE 
....AMPHORA * 0 
....CYMBELLA 
...DIATOMACEAE 
....DIATOMA 44 1 
....FRAGILARIACEAE 
....ASTERIONELLA 88 2 700 4 1100 4 
....FRAGILARIA 
....SYNEDRA 

* 
310 

0 
6 

1300 
* 

4 
0 

3900 
* 

4 
0 

2300 2 

....GOMPHONEMATACEAE 

....GOMPHONEMA 88 2 200 1 

...NAVICULACEAE 

.....AMPHIPLEURA * 0 

....NAVICULA 400 7 100 1 

....NEIDIUM 88 2 

...NIUSCHIACEAE 

....HANTZSCHIA 

....NITZSCHIA 240 5 1600 9 330 1 630 1 3200 3 

...SURIRELLACEAE 
4,...CYMATOPLEURA * 0 
....SURIRELLA * 0 

CRYPTOPHYTA�(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
ooCRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
••• •CHROOMONAS * 0 * 0 
...CRYPTOMONADACEAE 
4,...CRYPTOMONAS 200 1 * 0 860 1 

CYANOPHYTA (BLUE—GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM 4600 4 

7500# 25 16000# 16 2300 2 
.....COCCOCHLORIS 
....GOMPHOSPHAERIA 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 2500 2 
....ANABAENOPSIS 
...0SCILLATORIACEAE 
....0SCILLATORIA 2000# 38 11000 9 
....SCHIZOTHRIX 

EUGLENOPHYTA�(EUGLENOIDS) 
.EUGLENOPHYCEAE 
"EUGLENALES 
..*EUGLENACEAE 
....EUGLENA * 0 
....TRACHELOMONAS 200 1 * 0 

NOTE: #�
DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

*�
OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

270 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


7,79 5,79 11,79 7,79
DATE MAR�7,79 MAY�JUN�JUL�AUG�

TIMF 
 1100 1100 1600 0930 1130 


TOTAL CELLS/ML 5300 17000 30000 100000 120000 


DIVERSITY:�
DIVISION 1.5 1.0 1.6 1.5 1.4 

.CLASS 1.5 1.0 1.6 1.5 1.4 

..ORDER 2.0 1.8 1.9 1.8 2.1 

...FAMILY 2.7 2.4 2.6 3.0 2.9 

....GENUS 3.1 2.4 3.1 3.5 3.5 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...COELASTRACEAE 
....COELASTRUM 8600 8 12000 11 
...HYDRODICTYACEAE 
....PEDIASTRUM 
...MICRACTINIACEAE 

1500 9 4000 4 . 

....GOLENKINIA . 0 . 0 2600 2 

....MICRACTINIUM 1700 10 3600 12 16000# 15 --

...00CYSTACEAE 

....ANKISTRODESMUS 300 2 660 2 1600 2 2900 2 

....CHLORELLA -- - 1100 1 --

....CHODATELLA - - -- - 860 1 

....DICTYOSPHAERIUM 1800 6 4000 4 -... 

....GLOEOACTINIUM -- - 2000 2 

....KIRCHNERIELLA 100 1 --

....00CYSTIS -- - - - -- * 0 

....SELENASTRUM 44 1 - - 760 1 * 0 

....TETRAEDRON * 0 * 0 * 0 860 1 

....TREUBARIA -- - - * 0 --

....WESTELLA - -- 1100 1 

...SCENEDESMACEAE 

....ACTINASTRUM 880 3 8100 8 2300 2 

....CRUCIGENIA -- - -- 1000 1 1100 1 

....SCENEDESMUS 680 13 400 2 3300 11 9400 9 360000 31 

....TFTRASTRUM -- - 1800 6 * 0 --

..TETRASPORALES 

...PALMELLACEAE 

....SPHAEROCYSTIS - 400 2 5200 4 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CARTERIA - 200 1 --

....CHLAMYDOMONAS 44 1 100 1 330 1 1700 1 

...PHACOTACEAE 
..PHACOTUS 

..ZYGNEMATALES 

...DESMIDIACEAE 

....STAURASTRUM 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE SEP 17,79 NOV 26,79 MAR 10,80 MAY 5.80 
TIME 
 1230 1300 1430 1315 


CELLS PER- CELLS PER.. CELLS PER- CELLS PER.. 

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHRYSOPHYTA 

.RACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
....STEPHANODISCUS 

9600 
3400 
690 

11 
4 
1 

4400# 54 
110 1 

300# 46 
29 4 
-- -

11000# 33 
3000 9 
. 0 

....THALASSIOSIRA 220 3 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 
660 2 

....RHOICOSPHENIA 

....CYMBELLACEAE 

....AMPHORA 

....CYMBELLA 56 1 

...DIATOMACEAE 

....DIATOMA 6 1 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEDRA 110 1 29 4 * 0 

...GOMPHONEMATACEAE 

....GOMPHONEMA 59 9 

...NAVICULACEAE 

....AMPHIPLEURA 

....NAVICULA 41 6 990 3 

....NEIDIUM 

...NITZSCHIACEAE 

....HANTZSCHIA 

....NITZSCHIA 

...SURIRELLACEAE 
1800 2 280 3 18 3 2200 6 

....CYMATOPLEURA 

....SURIRELLA 

CRYPTOPHYTA�(CRYPTOMONADS;
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 330 1 

CYANOPHYTA�(BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM 
....ANACYSTIS 28000# 33 330 1 
....COCCOCHLORIS 
....GOMPHOSPHAERIA 

330 1 

...HORMOGONALES 

...NOSTOCACEAE 

....ANABAENA 

....ANABAENOPSIS 

...OSCILLATORIACEAE 

....OSCILLATORIA 2300 3 

....SCHIZOTHRIX 670 8 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA� 

....TRACHELOMONAS� 0 
500�1 

23 4�. 0 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE REEN COUNTED; LESS THAN 1/2% 
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04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE SEP�NOV 26,79 10,80 MAY�5,80
17,79 MAR�

TIME 
 1230 1300 1430 1315 


TOTAL CELLS/ML 84000 8200 660 34000 


DIVERSITY:�
DIVISION 
 1.5 1.2 1.0 1.3 

.CLASS 1.5 1.2 1.0 1.3 

..ORDER 2.0 1.5 1.8 2.0 

...FAMILY 2.6 1.6 2.4 2.7 

....GENUS 3.1 1.9 2.7 3.4 


CELLS PER- CELLS PER- CELLS PER.. CELLS PER-

ORGANISM
� 

/ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 
..CHLOROCOCCALES 
....CHARACIACEAE 
.....SCHROEDEHIA 
...COELASTRACEAE 
....COELASTRUM 1800 2 
...HYDRODICTYACEAE 
....PEDIASTRUM 5300 6 
...MICRACTIN1ACEAE 
....GOLENKINIA 
....MICRACTINIUM 4800 14 
...00CYSTACEAE 
.....ANKISTRODESMUS 2300 3 110 1 6 1 1200 3 
....CHLORELLA 82 13 . 0 
....CHODATELLA 
....DICTYOSPHAERIUM 2300 7 
....GLOEOACTINIUM 
....KIRCHNERIELLA 690 1 1800 5 

1400 2 
....SELENASTRUM 
....TETRAEORON 6 1 
....TREUBARIA 
....WESTELLA 
...SCENEDESMACEAE 
....ACTINASTHUM 1800 2 
....CRUCIGENIA 

19000# 23 2200# 27 23 4 1700 5 
.....TETRASTRUM 1800 2 
..TETRASPORALES 
...PALMELLACEAE 
....SPHAEROCYSTIS 1800 2 1700 5 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 

--
....CHLAMYDOMONAS 1100 1 35 5 500 1 
...PHACOTACEAE 
....PHACOTUS 460 1 
..ZYGNEMATALES 
...DESMIDIACEAE 
....STAURASTRUM . 0 

NOTE: #�
DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

OHSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

 

 

 
 
 
 
 
 
 
 

 

 

 

273 
STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

JUN 16,80 
1330 

JUL 22,80 
1400 

AUG 20,80 
1330 

SEP 23,80 
1300 

CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 32004 2? 81004 24 160004 18 25004 26 
....MELOSIRA 36004 24 5200 6 400 4 
....STEPHANODISCUS - 1300 14 
....THALASSIOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
....RHOICOSPHENIA 
...CYMBELLACEAE 
....AMPHORA 50 1 
....CYMBELLA 
...DIATOMACEAE 
....DIATOMA 
...FRAGILAPIACEAE 
....ASTERIONELLA . 0 
....FRAGILARIA 870 6 
....SYNEDRA a 0 * 0 
...GOMPHONEMATACEAE 
....GOMPHONEMA a 0 
...NAVICULACEAE 
....AMPHIPLEURA 
....NAVICULA 50 1 
....NEIDIUM 
...NITZSCHIACEAE 
....HANTZSCHIA a 0 
....NITZSCHIA a 0 700 2 
...SURIRELLACEAE 
....CYMATOPLEURA 
....SURIRELLA 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
...CRYPTOMONADACEAE 
....CRYPTOMONAS * 0 

CYANOPHYTA (BLUE-GREEN ALGAE)
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM -- 400 4 
....ANACYSTIS 990 7 50 1 
....COCCOCHLORIS - -
....GOMPHOSPHAERIA 240004 28 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 
....ANABAENOPSIS 450 5 
...05CILLATORIACEAE 
....OSCILLATORIA 930 6 3400 10 180004 20 1200 12 
....SCHIZOTHRIX 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 
....TRACHELOMONAS a 0 50 1 

NOTE: 4 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




274� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 JUN�16,80 JUL 22,80 AUG 20,80 SEP 23,80

TIME 
 1330 1400 1330 1300 


TOTAL CELLS/ML 15000 34000 88000 9500 


DIVERSITY:� 1.4 1.3 1.5 1.6
DIVISION 

.CLASS 
 1.4 1.3 1.5 1.6 

..ORDER 2.0 1.7 2.1 2.1 

...FAMILY 2.6 3.1 2.6 2.6 

....GENUS 3.3 3.5 2.9 3.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-
�
ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA�
(GREEN ALGAE) 

.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...COELASTRACEAE 

. 0 280 1 50 1 

....COELASTRUm 620 4 1400 4 8100 9 

...HYDRODICTYACEAE 

....PEDIASTRUM 

...mICRACTINIACEAE 
3800 11 6400 7 

....GOLENKINIA 190 1 1500 5 

....MICRACTINIum 250 2 2800 8 50 1 

...00CYSTACEAE 

....ANKISTROUESMuS 

....CHLORELLA 
* 

310 
0 
2 

420 
--

1 600 1 50 1 

....CHODATELLA - * 0 

....DICTYOSPHAERIum - -- -

....GLOEOACTINIum --

....KIRCHNERIELLA 250 2 * 0 -- -

....00CYSTIS 190 1 2200 7 * 0 400 4 

....SELENASTHUM 560 4 * 0 250 3 

....TETRAEDRON -- 50 1 

....TREUBARIA - - 50 1 

....wESTELLA 

...SCENEDESMACEAE 
2200 7 --. 

....ACTINASTRUm 2600 3 

....CRUCIGENIA -- - -- - 810 1 

....SCENEDESMUS 1900 13 4200 12 3600 4 1500N lb 

....TETRASTRum 250 2 560 2 -- -

..TETRASPORALES 

...PALMELLACtAE 

....sPHAEROCYSTIS - 1100 3 400 4 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CARTERIA -

....CHLAMYDOmONAS 

...PHACOTACEAE 
370 3 700 2 * 0 250 3 

....PHACOTUS 

..ZYGNEmATALES 
- 810 1 

...DESmIDIACEAE 

....STAURASTRUM 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 1 ,i6 

- 08SERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

            

 

 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

  

 

 

 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 

STREAMS TRIBUTARY TO LAKE MICHIGAN 275 

04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 

WATER-QUALITY DATA, WATtR YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 pEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 661 706 656 602 730 581 558 633 682 645 631 586 
2 672 645 648 642 736 558 633 638 643 621 647 
3 672 652 665 640 745 556 632 638 643 632 650 
4 671 650 663 641 751 556 632 640 643 633 645 
5 687 650 706 638 761 562 685 638 644 636 647 

6 685 663 706 638 762 568 690 638 642 636 650 
7 668 665 704 677 778 571 699 640 643 633 646 
8 655 660 702 678 781 545 690 638 636 633 649 
9 675 659 706 670 782 852 544 693 598 638 634 ---
10 684 658 677 679 781 847 550 694 598 635 634 658 

11 675 658 708 673 786 853 541 692 598 635 634 635 
12 676 671 697 677 782 849 542 692 595 636 633 632 
13 676 671 707 673 771 849 541 692 593 635 632 630 
14 671 668 709 681 771 858 574 617 597 645 632 632 
15 684 668 717 692 770 849 571 614 595 645 589 637 

16 690 676 717 605 767 592 571 614 643 645 592 659 
17 685 675 709 604 767 595 577 607 641 621 591 656 
18 697 674 722 598 754 591 571 618 642 621 593 658 
19 696 668 736 600 757 590 585 640 644 622 590 659 
20 655 670 728 648 784 467 585 644 642 621 592 664 

21 656 674 731 653 776 481 587 635 642 617 587 584 
22 655 601 702 655 717 484 613 639 642 628 573 583 
23 674 601 714 658 591 473 603 641 649 602 577 581 
24 632 623 507 697 595 443 616 673 649 607 580 582 
25 646 622 505 738 597 446 628 668 648 604 574 586 

26 642 557 506 744 583 484 628 674 647 605 575 589 
27 641 562 573 737 583 483 630 672 651 605 587 650 
28 638 623 577 699 583 486 631 682 651 622 591 648 
29 667 625 575 733 584 532 632 682 651 623 586 643 
30 700 626 575 722 --- 530 634 685 650 623 587 645 
31 704 --- 601 737 542 --- 682 --- 623 585 ---

MEAN 671 647 663 669 722 581 659 634 629 607 

TEMPERATURE, WATER (OEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 

18.0 
17.0 
16.0 
15.0 

11.0 
10.0 
10.0 
9.0 

4.0 
3.0 
2.0 
2.0 

3.0 
3.0 
3.0 
2.0 

.0 

.0 

.0 

.0 

1.0 6.0 
7.0 
8.0 
8.0 

14.0 
14.0 
14.0 
15.0 

22.0 
20.0 
20.0 
21.0 

24.0 
24.0 
24.0 
24.0 

23.0 
23.0 
24.0 
24.0 

24.0 
24.0 
24.0 
24.0 

5 15.0 9.0 2.0 1.0 .0 8.0 16.0 21.0 24.0 24.0 24.0 

6 15.0 8.0 2.0 1.0 .0 8.0 15.0 21.0 24.0 25.0 23.0 
7 13.0 7.0 2.0 .0 .0 9.0 15.0 20.0 24.0 25.0 23.0 
8 13.0 7.0 2.0 .0 .0 9.0 15.0 20.0 24.0 25.0 23.0 
9 
10 

12.0 
11.0 

6.0 
6.0 

2.0 
3.0 

.0 

.0 
.0 
.0 

1.0 
1.0 

8.0 
8.0 

15.0 
15.0 

20.0 
20.0 

24.0 
24.0 

25.0 
25.0 

23.0 
22.0 

11 10.0 5.0 3.0 .0 .0 1.0 8.0 15.0 20.0 24.0 25.0 22.0 
12 
13 
14 

10.0 
10.0 
9.0 

5.0 
5.0 
5.0 

4.0 
4.0 
3.0 

.0 

.0 

.0 

.0 

.0 
1.0 

1.0 
1.0 
2.0 

7.0 
7.0 
7.0 

15.0 
15.0 
15.0 

20.0 
20.0 
20.0 

24.0 
24.0 
25.0 

25.0 
25.0 
25.0 

22.0 
21.0 
20.0 

15 9.0 6.0 2.0 1.0 1.0 3.0 7.0 15.0 20.0 26.0 24.0 19.0 

16 
17 
18 

10.0 
11.0 
12.0 

9.0 
9.0 
9.0 

2.0 
.0 
.0 

1.0 
1.0 
1.0 

.0 

.0 
1.0 

3.0 
2.0 
2.0 

7.0 
7.0 
7.0 

16.0 
16.0 
16.0 

20.0 
21.0 
21.0 

27.0 
27.0 
26.0 

23.0 
23.0 
23.0 

19.0 
19.0 
18.0 

19 
20 

13.0 
14.0 

7.0 
7.0 

.0 

.0 
1.0 
1.0 

1.0 
2.0 

2.0 
2.0 

9.0 
10.0 

17.0 
17.0 

21.0 
21.0 

25.0 
25.0 

23.0 
23.0 

17.0 
17.0 

21 
22 

15.0 
16.0 

9.0 
9.0 

1.0 
2.0 

1.0 
1.0 

3.0 
3.0 

3.0 
4.0 

11.0 
12.0 

18.0 
18.0 

21.0 
21.0 

25.0 
25.0 

23.0 
23.0 

17.0 
17.0 

23 
24 

13.0 
12.0 

10.0 
10.0 

3.0 
4.0 

1.0 
.0 

1.0 
1.0 

5.0 
4.0 

13.0 
14.0 

19.0 
20.0 

21.0 
23.0 

25.0 
25.0 

23.0 
23.0 

17.0 
17.0 

25 10.0 9.0 4.0 .0 1.0 4.0 15.0 21.0 23.0 25.0 23.0 17.0 

26 
27 

9.0 
9.0 

8.0 
7.0 

4.0 
4.0 

.0 

.0 
1.0 
1.0 

5.0 
5.0 

16.0 
16.0 

22.0 
22.0 

23.0 
24.0 

25.0 
25.0 

23.0 
24.0 

17.0 
16.0 

28 9.0 6.0 4.0 .0 1.0 5.0 16.0 22.0 24.0 24.0 24.0 16.0 
29 
30 

9.0 
10.0 

5.0 
5.0 

4.0 
3.0 

.0 

.0 
1.0 6.0 

6.0 
15.0 
14.0 

22.0 
22.0 

24.0 
24.0 

24.0 
23.0 

24.0 
24.0 

15.0 
15.0 

31 10.0 --- 3.0 .0 6.0 --- 22.0 --- 23.0 24.0 

MEAN 12.0 7.5 2.5 .5 .5 10.0 17.0 21.0 24.5 24.0 19.5 



 

   
         

           

   

     
    

276 STREAMS TRIBUTARY 'ID LAKE MICHIGAN 


04121300 CLAM RIVER AT VOGEL CENTER, MI 


LOCATION.--Lat 44°12'02", long 85003'10", in SW NNE sec.21, T.21 N., R.6 W., Missaukee County, Hydrologic Unit 04060102, on left bank 

10 ft (3 m) downstream from bridge on county road, 0.5 mi (0.8 km) north of Vogel Center, and 3.5 mi (5.6 km) southeast of Falmouth. 


DRAINAGE AREA.--243 mi. (629 kn.). 


PERIOD OF RECORD.--June 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,130 ft (344 m), from topographic map. 


REMARKS.--Records good except those for the winter period, which are poor. Some regulation at low flow by dams above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--14 years, 126 ft3/s (3.568 m3/s), 7.04 in/yr (179 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,150 ft./s (32.6 m3/s) Apr. 13, 1971, gage height, 6.33 ft (1.929 m); minimum, 

29 ft3/s (0.82 m3/s) Nov. 3, 1969, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 350 ft3/s (9.91 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Mar. 22 2000 388 11.0 4.14 1.262 Apr. 10 1300 *397 11.2 *4.18 1.274 

Minimum discharge, 52 ft3/s (1.47 m3/s) Sept. 9; minimum gage height, 2.48 ft (0.756 m) Jan. 7, Mar. 12, result of freezeup. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 70 96 106 115 102 84 192 160 100 88 79 79 
2 70 94 1o2 112 102 84 191 147 105 78 76 87 
3 71 92 106 105 101 88 196 148 105 71 75 84 
4 70 91 106 90 100 88 178 141 101 66 74 75 
5 70 94 108 88 97 86 161 134 98 63 71 69 

6 70 96 110 84 96 84 174 127 102 63 69 64 
7 71 96 110 79 96 84 182 124 121 62 68 62 
8 71 94 104 86 94 85 206 122 149 63 70 58 
9 71 92 94 9b 92 85 320 118 159 65 71 72 
10 71 92 115 110 92 84 388 116 143 62 72 79 

11 72 91 108 143 92 80 337 115 127 59 73 70 
12 78 89 115 152 92 80 269 114 122 59 79 66 
13 94 89 96 154 93 80 244 120 119 61 80 75 
14 102 89 94 141 92 81 229 157 118 58 79 86 
15 95 90 89 135 92 82 227 157 123 60 76 87 

16 92 91 84 129 93 88 232 130 126 63 73 90 
17 88 91 79 166 92 110 228 112 120 64 73 141 
18 84 90 82 195 91 127 212 125 112 62 72 170 
19 88 90 96 210 92 162 201 147 132 62 71 139 
20 95 89 96 186 94 229 196 129 189 74 72 113 

21 94 89 94 167 97 325 191 110 178 91 72 105 
22 91 104 99 135 96 369 181 102 123 83 70 109 
23 121 116 117 112 95 321 147 99 93 73 68 124 
24 137 110 153 111 92 229 125 93 79 67 66 125 
25 126 104 189 110 88 184 116 91 72 64 63 119 

26 109 149 196 109 83 166 110 87 68 69 64 114 
27 101 210 178 108 85 160 109 86 66 80 65 118 
28 100 185 155 105 88 161 121 84 85 78 68 114 
29 100 146 139 104 88 173 134 84 120 86 71 112 
30 96 125 123 102 192 154 86 103 97 69 108 
31 94 --- 120 102 203 --- 95 --- 86 69 ---

TOTAL 2762 3174 3563 3845 2707 4454 5951 3660 3458 2177 2218 2919 
MEAN 89.1 106 115 124 93.3 144 198 118 115 70.2 71.5 97.3 
MAX 137 210 196 210 102 369 388 160 189 97 80 170 
MIN 
CFSM 

70 
.37 

89 
.44 

79 
.47 

79 
.51 

83 
.38 

80 
.59 

109 
.82 

84 
.49 

66 
.47 

58 
.29 

63 
.29 

58 
.40 

IN. .42 .49 .55 .59 .41 .68 .91 .56 .53 .33 .34 .45 

CAL YR 1979 TOTAL 48896 MEAN 134 MAX 625 MIN 6u CFSM .55 IN 7.49 
WTP YR 1980 TOTAL 40888. MEAN 112 MAX 388 MIN 58 CFSM .46 IN 6.26 



 

      

     
      

277 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04121500 MUSKEGON RIVER AT EVART, MI 


LOCATION.--Lat 43°53'57", long 85015'19", in NW; NE4 sec.3, T.17 N., R.8 W., Osceola County, Hydrologic Unit 04060102, on right bank 

500 ft (152 m) downstream from bridge on U.S. Highway 10 in Evart, 0.4 mi (0.6 km) upstream from Twin Creek, and at mile 123.9 

(199.4 km). 


DRAINAGE AREA.--1,450 mil (3,760 km2) approximately. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1930 to September 1931, October 1933 to current year. Monthly discharge only for some periods, published in 

WSP 1307. 


REVISED RECORDS.--WSP 1437: 1934, 1947(4). 


GAGE.--Water-stage recorder. Datum of gage is 977.72 ft (298.009 m) National Geodetic Vertical Datum of 1929. Prior to Nev. 7, 1956, 

nonrecording gages at sites 400 ft (122 m) and 500 ft (152 m) upstream at present datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Some regulation during low flow from dams 

above station. 


AVERAGE DISCHARGE.--48 years, 993 ft3/s (28.12 m3/s), 9.30 in/yr (236 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,790 ft3/s (221 m3/s) Mar. 29, 1976; maximum gage height, 14.42 ft (4.395 m) 

Apr. 9, 1959; minimum discharge observed, 164 ft3/s (4.64 m3/s) Dec. 20, 1947, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,970 ft3/s (84.1 m3/s) Apr. 16, gage height, 9.49 ft (2.893 m); maximum gage height, 

9.50 ft (2.896 m) Apr. 12; minimum discharge,425 ft3/s (12.0 m3/s) Oct. 1, 2; minimum gage height, 6.68 ft (2.036 m) Aug. 27, 28. 


DISCHARGE, IN CUHIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 428 712 1110 1100 690 640 1600 1690 676 823 579 527 
2 428 717 1010 1020 680 630 1630 1680 685 781 559 568 
3 436 702 990 940 680 630 1660 1650 685 740 548 571 
4 442 684 1000 840 670 620 1700 1640 678 703 530 542 
5 452 670 1050 760 660 610 1680 1580 671 676 523 517 

6 453 686 1090 719 650 600 1670 1520 760 649 517 496 
7 459 714 1070 820 660 600 1690 1460 820 622 517 475 
Er 468 717 1000 1180 650 600 1890 1390 899 656 535 457 
9 483 710 940 1220 640 600 2430 1330 917 633 532 475 
10 485 701 930 1300 630 600 2680 1240 931 607 513 497 

11 483 678 899 1420 620 600 2820 1160 890 582 532 502 
12 498 671 936 1550 630 600 2890 1080 824 565 583 507 
13 507 671 890 1450 630 600 2850 1070 772 556 562 689 
14 527 666 820 1320 620 600 2830 1210 741 538 567 688 
15 542 670 740 1220 620 600 2910 1280 730 531 558 648 

16 542 671 720 1200 640 600 2960 1240 764 528 530 626 
17 538 678 610 1390 640 640 2900 1190 769 515 519 984 
18 529 678 470 1490 640 840 2760 1330 745 501 512 1080 
19 542 678 510 1520 640 1100 2580 1410 766 495 506 1030 
20 575 674 630 1520 630 1400 2450 1370 915 519 521 997 

21 582 693 680 1350 652 1900 2330 1270 990 554 514 930 
22 585 767 897 1050 667 2200 2200 1170 1020 576 500 985 
23 645 842 998 880 674 2350 2080 1090 997 585 487 1060 
24 684 863 1150 720 695 2100 1950 1030 936 560 475 996 
25 702 848 1330 700 680 1910 1840 969 872 536 465 949 

26 708 1130 1370 700 660 1780 1700 895 805 528 462 915 
27 704 1270 1360 700 650 1740 1600 829 742 536 456 873 
28 708 1300 1320 700 640 1680 1530 772 767 554 452 835 
29 707 1270 1280 700 640 1630 1600 725 825 558 460 800 
30 706 1210 1190 690 --- 1590 1660 693 844 556 465 768 
31 699 --- 115U 690 1580 --- 682 --- 574 466 ---

TOTAL 17247 23941 30140 32.859 18878 34170 65070 37645 24436 18337 15945 21987 
MEAN 556 798 972 1060 651 1102 2169 1214 815 592 514 733 
MAX 708 1300 1370 1550 695 2350 2960 1690 1020 823 583 1080 
SIN 428 666 470 690 620 600 1530 682 671 495 452 457 
CFSM .38 .55 .67 .73 .45 .76 1.50 .84 .56 .41 .35 .51 
IN. .44 .61 .77 .84 .48 .88 1.67 .97 .63 .47 .41 .56 

CAL YR 1979 TOTAL 432872 MEAN 1186 MAX 5190 MIN 387 CFSM .82 IN 11.11 

WTR YR 1980 TOTAL 340655 MEAN 931 MAX 2960 MIN 428 CFSM .64 IN 8.74 




 

            

278 
 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04121500 MUSKEGON RIVER AT EVART, MI-CONTINUED 


WATER-WALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: November 1956 to current year. 


INSTRUMENTATION.--Temperature recorder since November 1956. 


REMARKS.--Temperature recorder clock stopped Nov. 10-19 (range in temperature 2.5 to 4.5°C), Dec. 14-19 (range in temperature 0.0 

to 1.0°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 28.0°C July 1, 1963, July 20, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR. --

WATER TEMPERATURES: Maximum, 25.0°C July 15, 19, 20; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

OCTOBER NOVEm8FR DFCEMRFR JANUARY FEBRUARY MARCH 

1 17.0 14.0 8.5 8.0 1.5 1.0 .0 .0 .0 .0 1.0 1.02 16.0 14.0 8.0 7.0 1.0 1.0 .0 .0 .0 .0 1.0 .5
3 14.5 13.5 7.0 6.0 1.0 1.0 .0 .0 .0 .0 .5 .5
4 13.5 12.0 6.0 5.5 1.0 1.0 .0 .0 .0.0 . .5
55 13.0 11.5 6.0 5.5 1.0 1.0 .0 .0 .0 .0 .5 .5 

6 12.0 11.0 6.0 6.0 1.0 1.0 .0 .0 .0 .0 .5 .5
7 11.0 9.5 6.0 5.5 1.0 1.0 .0 .0 .0 .0 .5 .5
8 10.5 9.0 5.5 4.5 1.0 1.0 .0 .0 .0 .0 1.0 .5
9 0.0 8.5 4. 4.0 1.0 .0 .0 .55 1.0 .0 .0 1.010 9.0 8.0 --- --- 1.0 1.0 .0 .0 .0 .0 .5 .5 


11 8.5 7.0 1.5 1.0 .0 .0 .0 .0 .5 .5
12 7.0 6.5 1.5 1.5 .0 .0 .0 .0 1.5 1.013 7.0 6.0 1.5 1.0 .0 .0 .0 .0 1.0 1.014 6.5 6.0 --- .0 .0 .5 .5 1.0 .5
15 8.5 6.0 
 .0 .0 .5 .5 1.0 .5 
16 9.0 7.0 .0 .0 .5 .5 1.0 .5
17 
 9.5 9.0 .0 .0 .5 .5 .5 .518 9.5 9.0 
 .0 .0 .5 .5 1.0 .519 10.5 9.5 --- ---
 .0 .0 .5 .5 1.5 .520 11.5 10.5 4.5 4.5 .0 .0 .0 .0 1.0 1.0 .5 .5 

21 13.5 11.5 4.5 4.5 .0 .0 .0 1.0 1.0 .0
.0 .022 15.0 13.5 5.0 4.5 .0 .0 .0 .0 .0 .0 .5 .023 15.0 11.5 5.0 5.0 .0 .0 .0 .0 .5 .5 .5 .5
24 11.5 9.5 5.0 5.0 .0 .0 .0 .5
.0 .5 .5 .525 9.5 7.0 4.5 4.0 .5 .0 .0 .0 .5 .5 1.5 .5 

26 7.0 6.5 4.0 4.0 .5 .5 .0 .0 1.0 .5 3.0 1.527 6.5 6.0 4.0 4.0 .5 .5 .0 .0 .5 .5 3.0 2.028 6.0 6.0 4.0 3.5 .5 .5 .0 .0 1.0 .5 3.0 2.029 6.5 5.5 3.5 3.0 .5 .5 .0 .0 1.0 .5 3.5 3.030 6.5 6.0 3.0 1.5 .5 .0 .0 .0 -__ 4.0 3.531 P.0 6.5 --- --- .0 .0 .0 .0 4.0 4.0 

MONTH 17.0 5.5 .0 .0 1.0 4.0 .0.0 



 

 

 

   

STREAMS TRIBUTARY TO LAKE MICHIGAN 279 


04121500 MUSKEGON RIVER AT EVART, MI-CONTINUED 


TEMPERATURE, WATER (DEG. C), wATFP YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MTN 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 4.5 3.5 11.0 10.0 17.0 14.5 19.5 18.0 23.5 20.0 20.5 19.5 

e 5.5 4.5 13.5 11.0 15.5 14.0 21.0 18.0 23.5 21.0 20.5 19.5
3 5.5 4.5 15.5 13.0 14.0 15.0 72.0 18.5 23.0 19.5 20.5 18.0

4 4.5 3.5 16.5 14.5 18.5 15.5 22.0 19.5 23.0 19.5 20.5 18.5 

5 4.0 3.0 18.0 16.0 14.0 16.0 22.0 20.0 22.0 20.5 20.5 18.0 


6 4.0 4.0 18.0 16.0 14.5 15.5 23.0 19.0 22.0 20.0 20.5 18.0 

7 4.5 4.0 16.0 13.5 14.5 17.0 22.0 19.5 24.0 21.0 20.5 17.0

8 5.0 4.5 13.5 11.0 18.5 15.5 23.0 19.5 24.5 21.5 20.5 17.0

9 5.0 5.0 11.0 10.5 16.0 14.5 22.0 19.5 24.5 21.5 20.5 19.0 

10 5.0 4.5 10.5 10.0 15.0 13.5 23.5 19.5 24.0 21.0 19.5 16.0 


11 4.5 4.0 13.5 10.0 16.0 13.5 24.5 21.0 21.0 20.0 18.5 15.0 

12 4.0 4.0 14.5 12.0 18.0 14.5 24.5 21.0 20.5 18.5 17.0 16.0 

13 4.0 3.5 14.5 12.0 19.5 16.0 24.0 20.5 20.0 17.0 17.0 15.5

14 3.5 3.5 12.0 11.0 20.5 18.5 24.5 21.5 20.0 16.5 17.0 16.0

15 3.5 3.0 13.0 11.5 20.0 17.0 25.0 23.5 20.5 17.0 16.0 14.5 


16 4.0 3.0 14.0 11.5 18.5 15.0 24.5 22.0 20.5 16.5 15.0 14.5 

17 4.0 4.0 14.0 )3.5 18.5 15.0 24.5 21.5 19.5 18.0 14.5 13.5

18 5.5 4.0 13.5 13.5 19.0 16.5 23.5 ?0.5 20.5 17.0 13.5 12.0

19 8.0 5.5 16.0 13.5 18.5 15.0 25.0 21.0 20.0 18.0 14.0 12.0

20 10.0 8.9 17.0 15.0 17.0 14.0 75.0 22.0 21.5 18.5 14.5 14.0 


21 11.5 10.0 18.5 15.5 10.0 15.5 24.5 23.0 23.0 20.0 15.5 14.5

22 13.5 11.0 19.5 18.0 19.5 16.5 24.0 21.5 23.5 20.0 15.5 15.0

23 13.5 12.0 20.5 18.5 71.0 18.5 24.0 20.5 23.0 19.0 15.0 14.0

...'4 13.0 11.0 20.5 19.5 22.0 20.0 23.5 20.0 23.0 19.5 14.0 12.0

25 11.5 10.0 21.0 19.5 23.5 21.0 23.0 20.5 ?2.0 20.0 13.5 13.0 


26 11.0 10.5 20.5 18.5 24.5 21.5 22.0 20.0 23.0 19.5 13.0 11.5

27 10.5 10.0 20.0 17.0 24.5 21.0 20.0 19.5 23.5 20.5 11.5 10.5

78 10.0 9.5 19.5 18.5 21.5 19.0 21.5 19.5 23.0 20.0 11.5 10.0

29 9.5 9.0 19.5 18.0 21.5 20.0 23.0 20.0 23.5 20.0 13.0 10.5

30 10.0 9.0 19.0 18.0 20.0 18.5 22.0 20.0 23.0 20.5 14.0 11.5

31 ---
 --- 19.0 17.0 --- --- 21.0 20.0 22.0 20.0 ---


MONTH 13.513.5 3.0 21.0 10.0 24.5 13.5 25.0 18.0 24.5 16.5 20.5 10.0 




 

      

   
   

280 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI 


LOCATION.--Lat 43°30'09", long 85°20'33", in S% SW4 sec.24, T.13 N., R.9 W., Mecosta County, Hydrologic Unit 04060102, on right bank 

at upstream side of highway bridge on 130th Avenue, 0.5 mi (0.8 km) downstream from Rustford Dam, and 5.2 mi (8.4 km) east of Morley. 


DRAINAGE AREA.--138 mil (357 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 920 ft (280 m), from topographic map. 


REMARKS.--Water-discharge records good except those for the winter period and those for the period of no gage-height record, Feb. 16 

to Mar. 19, which are poor. Same regulation by dams above station. 


AVERAGE DISCHARGE.--14 years, 125 ft3/s (3.540 m3/s), 12.30 in/yr (312 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,010 ft3/s (28.6 m3/s) Aug. 31, 1975, gage height, 5.92 ft (1.804 m); minimum, 

22 ft3/s (0.62 m3/s) July 21, 1979, gage height, 1.53 ft (0.466 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 355 ft3/s (10.1 m3/s) Mar. 21, gage height, 3.20 ft (0.975 m), no peak above base of 

400 ft3/s (11.3 m3/s); minimum, 49 ft3/s (1.39 m3/s) Oct. 1, 2, 3, July 26; minimum gage height, 1.67 ft (0.509 m) July 26. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN 
 FEB MAR APR MAY JUN JUL AUG SEP 


1 49 87 
 117 105 84 74 147 139 79 76 61 75 

2 49 89 114 102 83 75 148 128 80 72 58 85

3 
 52 83 112 100 82 75 150 122 78 68 60 87

4 55 
 107 99 98 80 76 186 113 73 66 57 78 

5 55 109 
 101 97 79 76 208 106 114 65 56 72 


6 55 106 105 96 78 195
76 102 182 64 56 67

7 61 106 109 96 77 76 176 100 303 65 55 65

8 61 104 118 96 76 76 217 101 290 70 80 63

9 
 73 103 106 98 76 76 339 98 162 70 107 73

10 69 
 99 101 100 76 76 324 86 102 67 88 82 


11 66 97 102 102 77 76 282 84 87 65 87 75 

12 70 94 100 102 78 76 254 82 81 67 110 74

13 69 91 95 104 78 76 225 96 80 74 97 125 

14 66 91 90 104 78 76 200 100 79 76 86 132 

15 65 93 86 104 
 78 78 207 94 79 75 80 108 


16 67 97 84 104 78 85 194 88 79 74 75 95

17 67 93 86 104 78 100 171 99 79 70 71 187

18 67 91 86 105 77 300 159 166 79 68 61 175

19 79 89 84 105 77 280 152 142 81 65 58 142 

20 83 88 80 104 76 325 151 116 94 63 87 125 


21 80 103 82 101 76 332 129 103 81 63 88 118 

22 81 141 95 100 76 261 122 95 78 61 77 150

23 113 143 
 118 98 76 210 117 91 77 57 70 206

24 108 125 242 96 76 
 174 119 87 75 53 66 157

25 94 
 114 232 95 76 153 128 83 73 53 64 128 


26 85 
 223 181 93 75 148 121 79 72 59 63 118

27 82 202 145 
 91 75 144 118 76 72 80 61 109

28 
 84 173 129 89 75 146 118 76 80 72 68 113

29 82 
 142 121 87 75 150 144 77 86 67 77 108

30 79 127 112 86 --- 151 151 84 81 63 69 103

31 77 
 --- 107 85 149 --- 83 --- 62 65 ---


TOTAL 
 2243 3410 3539 3047 2246 4246 5352 3096 3056 2070 2258 3295

MEAN 72.4 114 114 
 98.3 77.4 137 178 99.9 102 66.8 72.8 110
MAX 
 113 223 242 105 84 332 339 166 303 80 110 206

MIN 49 83 
 80 85 75 74 117 76 72 53 55 63

CFSM .53 .83 .83 .71 
 .56 .99 1.29 .72 .74 .48 .53 .80

IN. .60 .92 .95 
 .82 .61 1.14 1.44 .83 .82 .56 .61 .89 


CAL YR 1979 TOTAL 
45432 MEAN 124 MAX 440 MIN 46 CFSM .90 IN 12.25 

wTR YR 1980 TOTAL 37858 MEAN 103 MAX 339 MIN 49 CFSM .75 IN 10.21 
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STREAM TRIBUTARY TO LAKE MICHIGAN 281 

04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: November 1966 to current year. 


INSTRUMENTATION.--Temperature recorder since November 1966. 

REMARKS.--Temperature recorder clock stopped May 12 t o June 17 (range in temperature 9.0 to 21.5°C), Aug. 12-26 (range in 

temperature 16.5 to 23.5°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 28.0°C Aug. 23, 1968, June 28, 1971; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 25.5°C July 11, 20; minimmn,0.0°C on many days during winter period. 


TEMPERATURE, wATEP (oF(7,. C1, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY�MAX MIN MAX mTN MAX MIN MAX MIN MAX MIN MAX MIN 

OCTOBER NOvEmBFR DECEMBER JANUARY FEBRUARY MARCH 


1 15.5 12.5 11.0 8.5 2.0 1.0 2.5 2.0 .5 .5 1.0 .5 

? 14.5 13.0 8.0 7.0 1.0 .0 2.5 2.5 .5 .5 1.0 .5 

3 14.0 13.0 7.0 6.0 .5 .5 2.5 1.5 .5 .5 .5 .5 

4 13.5 11.5 6.0 5.0 1.5 .5 1.5 .5 .5 .0 .5 .5 
5 13.0 11.0 7.0 5.5 3.5 1.5 1.0 .5 .5 .5 3.0 .5 


0 12.0 11.0 7.0 6.0 3.5 2.5 .5 .5 .5 .5 1.5 1.0 

7 12.0 10.0 6.0 5.0 3.0 2.0 .5 .5 .5 .0 3.5 1.0 

8 10.0 9.0 5.5 4.5 3.0 1.0 .5 .5 .5 .0 4.5 2.0 

9 10.5 8.0 4.5 2.5 1.5 .5 .5 .0 .5 .5 4.5 1.0 

10 10.0 8.0 3.5 3.0 2.5 1.5 .5 .0 .9 .5 4.5 3.5 


11 8.5 7.5 3.5 2.0 5.0 2.5 .0 .0 .5 .5 3.0 1.0 

12 8.5 8.0 3.5 2.5 9.0 2.0 .0 .0 .5 .5 2.5 1.0 

13 8.5 7.5 4.0 3.5 2.0 .5 .0 .0 .5 .5 1.5 1.0 

14 8.0 6.5 4.0 3.5 .5 .5 .0 .0 1.5 .5 5.5 1.0 
15 11.0 7.5 4.0 3.5 1.0 .5 1.5 .0 1.5 1.0 5.5 .5 


16 10.0 9.0 4.0 2.5 1.5 .5 2.5 1.5 1.5 .5 6.0 2.5 
17 12.0 10.0 5.5 3.0 .5 .5 2.5 2.0 .5 .5 5.0 1.0 
18 11.0 10.5 5.5 3.5 .9 .5 2.0 1.5 .5 .5 2.5 1.0 
19 12.5 11.0 7.0 5.0 .5 .5 2.0 1.5 3.0 .5 4.5 1.5 
20 13.5 12.0 7.0 6.0 .5 .5 1.5 .5 3.5 3.0 4.5 2.0 

21 15.0 13.5 6.5 5.5 2.0 .5 1.0 .0 4.5 3.5 4.0 2.0 

22 17.0 15.0 7.0 6.0 3.5 2.0 1.5 1.0 2.5 1.0 4.0 1.0 

23 16.0 10.5 7.0 6.0 4.5 3.5 1.0 .5 3.0 2.0 4.0 3.0 

24 10.5 8.5 6.0 5.0 4.5 4.0 .5 .0 3.5 2.0 3.0 3.0 

25 8.5 6.5 5.0 4.0 4.0 2.0 .0 .0 3.0 1.0 5.5 2.5 


20 6.5 6.0 5.0 4.5 2.0 1.5 .5 .0 1.0 .5 5.5 3.5 

27 6.5 5.5 5.0 4.5 2.0 1.5 .5 .0 1.5 .5 5.5 3.5 

28 7.0 6.5 4.5 3.0 ?.0 1.5 .5 .5 1.5 1.0 6.5 4.5 

29 7.5 5.5 3.0 2.0 2.0 1.5 .5 .5 1.0 1.0 7.0 4.5 

30 8.0 6.0 2.5 2.0 2.0 1.0 .5 .5 6.5 4.5 

31 10.5 7.0 --- --- 2.0 1.0 .5 .5 5.5 5.0 


MONTH 17.0 5.5 11.0 2.0 5.0 .0 2.5 .0 4.5 .0 7.0 .5 




 

            

282 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 7.5 3.5 14.0 10.0 19.5 15.0 24.5 18.5 20.0 17.5 

2 10.5 6.5 16.5 11.0 22.5 16.5 22.0 19.0 21.5 18.5 

3 R.5 5.5 17.5 12.0 23.0 16.5 23.5 17.5 21.0 16.5 

4 5.5 3.0 19.0 13.0 22.5 17.5 23.5 17.5 21.5 17.5 

5 8.0 3.0 19.5 14.5 22.5 19.0 23.0 20.0 21.0 17.0 


6 7.0 5.5 17.0 13.5 23.0 17.0 23.0 19.0 21.0 17.0 

7 7.0 6.5 13.0 10.0 21.5 17.0 24.5 20.0 20.5 16.0 

8 8.0 7.0 10.0 8.5 24.0 18.5 24.5 20.5 21.5 16.5 

9 7.5 6.0 11.5 8.0 22.5 18.0 23.5 21.0 20.0 18.0 

10 6.0 5.0 11.0 8.0 25.0 18.0 22.5 20.0 18.0 14.5 


11 5.5 4.5 17.0 10.5 25.5 ?0.0 20.0 19.5 16.5 14.0 

12 6.0 5.0 25.0 ?0.0 16.5 15.5 

13 7.0 4.0 23.5 18.5 18.0 16.0 

14 6.0 4.5 25.0 20.0 18.0 16.0 

15 5.5 4.0 24.0 22.0 16.0 14.5 


16 7.5 3.5 23.5 19.5 15.5 14.5 

17 7.5 5.0 --- 24.0 19.0 14.5 13.5 

18 11.0 6.0 19.0 15.0 22.5 18.0 14.0 12.0 

19 13.0 8.5 18.0 13.0 25.0 19.0 15.0 12.5 

20 14.5 10.0 1 8.0 11.5 25.5 20.0 16.5 14.5 


21 14.0 10.5 19.0 14.0 24.5 20.5 17.5 16.0 

22 17.0 11.0 21.5 15.5 23.5 19.0 16.5 15.5 

23 15.5 11.5 22.5 17.0 24.0 18.0 15.5 13.5 

24 11.5 8.0 24.0 18.0 24.0 17.5 14.0 12.0 

25 12.0 7.0 24.0 19.0 21.5 18.0 13.5 12.0 


26 10.5 9.0 25.0 19.5 20.5 18.0 --- --- 13.0 11.5 

27 11.0 9.0 23.0 19.0 18.5 17.5 23.0 18.5 11.5 10.0 

28 10.0 9.0 21.5 16.0 22.0 18.0 22.5 19.5 12.5 10.5 

29 9.5 9.0 ?0.0 17.5 23.0 18.5 23.5 19.5 14.0 11.0 

30 10.5 9.0 18.5 16.0 21.0 17.5 22.5 20.0 15.0 12.0 

31 --- --- --- --- 21.5 18.0 21.0 19.5 --- ---


MONTH 17.0 3.0 25.5 15.0 21.5 10.0 




 

     

 

 
 

 

  
  

283 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04122000 MUSKEGON RIVER AT NEWAYGO, MI 


LOCATION.--Lat 43025'20", long 85048'04", in NE4 NE4 sec.24, T.12 N., R.13 W., Newaygo County, Hydrologic Unit 04060102, on left bank 

near nonoperative powerplant at Newaygo, 600 ft (183 m) downstream from Penoyer Creek and at mile 39.1 (62.9 km). 


DRAINAGE AREA.--2,350 mil (6,090 km2), approximately. 


PERIOD OF RECORD.--July to December 1908, July 1909 to July 1915, January 1916 to December 1919, October 1930 to current year. Monthly 

discharge only for some periods, published in WSP 1307. Records for June 1901 to December 1906, published in WSP 129, 170, and 206, 

have been found to be unreliable and should not be used. 


REVISED RECORDS.--WSP 974: 1933, 1935, 1937-38. WSP 1307: 1940(4). See also PERIOD OF RECORD. 


GAGE.--Water-stage recorder. Datum of gage is 625.83 ft (190.753 m) National Geodetic Vertical Datum of 1929. October 1930 to 

January 1939, nonrecording gage, and Jan. 31, 1939, to Sept. 30, 1963, water-stage recorder at present site at datum 40.0 ft 

(12.192 m) lower. 


REMARKS.--Records good. Flow regulated by powerplants above station, the largest of which are at Croton Dam, Hardy Dam (since 1931), 

and Rogers Dam. Since Dec. 27, 1965, powerplant at Newaygo nonoperative, and in January 1969, dam at Newaygo was removed. Several 

observations of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--58 years (water years 1910-14, 1917-19, 1931-80), 1,959 ft3/s (55.48 m3/s), 11.32 in/yr (288 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 14,950 ft3/s (423 m3/s) Mar. 25, 1913; minimum, 52 ft3/s (1.47 m3/s) 

Oct. 2, 1965, gage height, 5.31 ft (1.618 m), result of regulation during pipeline repair; minimum daily, 330 ft3/s (9.35 m3/s) 

Feb. 15, 1914. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,410 ft3/s (153 m3/s) Mar. 21, gage height, 9.94 ft (3.030 m); minimum, 655 ft3/s 

(18.5 m3/s) Sept. 11, 12, gage height, 6.35 ft (1.935 m). 


DISCHARGE,�IN CUBIC FFFT P6R sECONn. WATER YEAR OCTOPER 1979 TO��S1T.PTEm4ER 1980 
1EA6 VALUES 

nay nCT Nov nEC JAN.�FF-3 map A09 MAY - JUN JILL AUG-

1 1060 1170 ism0 2320 1970 1040 2260 2030 1540 1600 1280 1160 
2 1060 1170 2210 2410 1770 1090 1860 227U 1440 1460 1180 1250 
3 1060 117n 2040 1620 1690 1170 2350 2270 1350 1440 1030 1340 
4 1010 1170 1520 1540 1620 1740 1460 2050 1240 1280 1030 1240 
5 1070 1170 1400 1470 1740 1170 2.750 1830 1360 1370 1030 1040 

6 1080 1180 2030 )6(0 (840 1870 1920 2020 2120 1820 1030 1030 
7 1070 1140 2250 1330 1840 1860 2190 7160 2710 1730 1030 1330 
8 1090 1470 2250 1570 2170 1500 1990 1840 1710 1020 1290 1030 
9 

10 
1070 
1060 

20130 
1580 

2070 
163o 

1460 
1860 

?170 
1780 

1070 
1440 

2770 
3710 

1840 
1840 

222!) 
2210 

1020 
1020 

1520 
1520 

1040 
1(140 

11 1300 130n 1320 2080 1440 107u 3730 1590 2020 1020 979 825 
12 1430 1300 1530 2270 2170 1560 3720 1830 1420 1190 1400 842 
13 1050 1330 2000 2520 2100 1440 3661 1650 1850 1490 1140 2130 
14 1050 1440 ?070 2620 1750 1430 3590 1460 1180 1030 1200 2220 
15 1420 1310 1770 2860 1430 1650 4310 1280 1430 1030 1040 1970 

16 1040 1570 1310 2960 2050 2080 4310 1840 1480 1040 1030 1370 
17 1420 1590 12.0 -4050 2150 2260 4250 1760 1410 1030 1030 2580 
18 1040 1240 1290 1160 1 870 371 0 3780 1920 1750 1130 1030 2300 
19 1430- 1280 1300 3370 2040 3240 3340 2770 1560 1270 1030 1850 
20 1420 1550 1550 3350 ?17o 3740 3380 1870 1350 1280 2010 2150 

21 1420 2040 1600 7340 1510 4760 3230 1960 1750 1170 1760 1960 
22 1440 2060 1320 3260 1430 4300 2020 1734 1660 1100 1070 2180 
23 2230 1610 1540 050 1480 3780 2290 2040 1520 1030 978 2500 
24 3210 1370 2510 2510 2070 3840 19130 1730 1.940 1410 716 2360 
25 2090 1750 3400 2200 2260 3430 2770 1570 2200 1030 1060 2210 

26 
27 
28 

1020 
1040 
1030 

2840 
3380 
2860 

2470 
2600 
2.620 

11300 
1560 
2420 

2260 
2261) 
2080 

2640 
2630 
2760 

2360 
1940 
2010 

1480 
1580 
1650 

1590 
1030 
1160 

1050 
1160 
1250 

1060 
1050 
1050 

1860 
1860 
1540 

29 1020 2260 2660 1880 1830 3180 - 2250 • 1580 1280 1140 1050 1600 
30 1030 1730 2090 2200 --- 2780 - 2140 1490 1240 1450 1050 1720 
31 1160 ___ 1880 2260 2600 --- 1780 •--- 1460 1050 ---

TOTAL 19920 49150 59540 7,660 55440 72930 95770 57330 49810 38600 35723 49567 
MEAN 1288 1638 1921 2344 1912 2353 2459 1844 1654 1245 1152 1652 
MAX 3210 3340 3400 1380 2260 4760 4330 2770 2710 1820 2010 2580 
MIN 1010 1170 1290 1330 1430 1070 1880 1280 1030 1020 716 825 
CFSM .55 .70 .132 1.00 .81 1.00 1.22 .79 .70 .53 .49 .70 
IN. .63 .7m .94 1.15 .88 1.15 1.36 .91 .79 .61 .57 .78 

CAL YR 1979 TOTAL 791552 )FAN 21.9 MAX�6050 MIN 692 CFSM .92 IN 12.53 
wTR YP 1980 TOTAL 666240 mt,.AN 1820 MAX�4760 AIN 716 CFSM .77 IN 10.55 



 

 

284 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 43°19'05", long 86°02'11", in SW4 NW' sec.30, T.11 N., R.14 W., Newago County, Hydrologic Unit 04060102, at bridge on 

Maple Island Road, 5 mi (8 km) southwest of Bridgeton, 13 mi (21 km) upstream from Muskegon Lake, and 20 mi (32 km) downstream from 

gaging station at Newago. 


DRAINAGE AREA.--2,420 mil (6,270 km2), approximately. 


PERIOD OF RECORD.--Water years 1974 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: November 1974 to current year. 

WATER TEMPERATURES: November 1974 to current year. 


INSTRUMENTATION.--Water-quality monitor since November 1975. 


REMARKS.--In addition to water-quality monitor, samples were collected by a local observer on an approximate twice-weekly basis. Water-

discharge measurements are made at times of monthly sampling. Biological Data (Phytoplankton) is for the 1979-80 water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum recorded (water years 1975, 1978-80), 1550 micromhos Sept. 24, 1979; minimum (water years 1975, 1977-80), 
69 micromhos May 3, 1979. 
WATER TEMPERATURES: Maximum recorded 33.00C July 19, 1977 ; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 814 micromhos June 26; minimum, 166 micromhos June 23. 
WATER TEMPERATURES: Maximum, 27.0°C July 11, 20; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SRE.... OXYGEN,�STREP
COLT... 

CIFIC DIS.. FORM, TOCOCCI HARD 

STREAM CON- SOLVED FECAL, FECAL, HARD- NESS, 
FLOW, DUCT- TEMPER- OXYGEN, (PER- 0.7 KF AGAR NESS NONCAR-

DATE 
TIME 

INSTAN-
TANEOUS 
(CFS) 

ANCE 
(MICRO-
MHOS) 

PH 

(UNITS) 

ATUQE, 
WATER 

(0E6 C) 

DIS-
SOLVED 
(MG/L) 

CENT 
SATUR.. 
ATION) 

UM-MF 
(COLS./ 
100 ML) 

(COLS. (MG/L BONATE 
PER AS (MG/L 

100��ML) CAC03) CAC03) 

OCT 
23... 0930 1370 390 8.2 13.0 9.0 86 100 62 180 25 
NOV 
27... 1330 3460 360 8.2 6.0 31 45 180 30 

JAN 
03... 1400 1890 392 7.8 1.0 13.1 93 K10 Kll 180 27 

FEH 
06... 1345 1840 365 8.1 .5 13.2 93 <1 K2 180 19 
MAR 
11... 

APR 
1315 1100 378 7.8 1.0 13.5 96 <1 <1 180 26 

16... 1130 4300 335 7.6 4.0 12.9 98 K3 K4 150 24 
MAY 
06... 1100 1850 330 8.1 13.5 10.0 98 K4 K5 150 32 

JUN 
17.o. 1445 1020 364 8.0 18.5 9.3 100 K17 K7 150 0 

JUL 
23... 1400 1000 328 8.0 23.5 8.4 99 K12 160 21 
AUG 
21... 1530 2530 315 8.0 22.0 7.2 84 K1050 380 160 23 

SEP 
24... 1400 2160 359 8.0 17.5 8.9 94 >240 K20 170 30 

MAGNE- SODIUM POTAS.. CARBON 

CALCIUM SIUM, SODIUM, AU- SIDM, BICAR- ALKA- DIOXIDE SULFATE 

DIS- DIS- OIS... SOPP.. OTS.. BONATE CAR- UNITY DIS- DIS-

SOLVED SOLVED SOLVED TION SOLVED (MG/L BONATE (MG/L SOLVED SOLVED 

(MG/L (MG/L (MG/L RATIO SODIUM (mG/L AS (MG/L AS (MG/L (MG/L


DATE AS CA) AS MG) AS NA) PERCENT AS K) HCO3) AS CO3) CAC03) AS CO2) AS SO4) 


OCT 

23... 48 14 12 .4 18 1.0 186 0 153 1.9 
 23 


NOV 

27... 48 14 11 16 1.1 180 0 148 1.8 21 


JAN 

03... 47 14 10 .3 16 1.0 180 0 148 4.6 22 


FEB 

06... 47 14 10 .3 11 1.1 190 0 156 2.4 22 

MAR 

11... 48 15 12 .4 13 1.1 190 0 156 4.8 24 


APR 

16... 39 12 10 .4 13 1.6 150 0 123 3.8 17 


MAY 

06• • • 41 12 8.8 .3 11 1.4 150 0 120 1.9 
 16 


JUN 

17... 40 12 9.6 .3 12 1.2 364 0 299 5.8 20 


JUL 

23... 43 13 10 .3 12 1.1 180 0 140 2.7 16 

AUG 

21... 44 13 9.1 .3 11 1.3 190 0 140 3.0 
 18 


SEP 

24... 45 14 9.5 .3 11 1.1 190 0 140 3.0 
 15 




 

       
         
    

          

  
   
        
 
         

         

285 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAP RRIDGFTON, MI--CONTINUED 


WATER-DUALITY DATA. WATER YEAR OCTORFR 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS, 

CHLO- FLUO- SILICA, RESIDUE SUM OF SOLIDS, NITRO- NITRO- NITRO- NITRO-

RIDE, RIDE, DIS- AT 180 CONSTI- DIS- GEN, GEN, GEN, GEN, 

DIS- DIS- SOLVED DEG. C TUENTS, SOLVED NO2.NO3 AMMONIA AMMONIA ORGANIC 

SOLVED SOLVED (MG/L DIS- DIS- (TONS TOTAL TOTAL TOTAL TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L 


DATE AS CL) AS F) SI02) (MG/L) (MG/L) DAY) AS N) AS N) AS NH4) AS N) 

OCT 
23• • • 22 .1 5.0 231 218 854 .17 .05 .06 .50 
NOV 
27... 19 .1 5.8 228 210 2130 .27 .07 .08 .23 
JAN 
03• • • 16 .1 6.6 203 207 1040 .31 .01 .01 .46 
FEP 
06... 18 .1 7.4 216 215 1070 .31 .04 .05 .54 
MAP 
11... 22 .1 8.4 235 226 698 .47 .01 .01 .33 

APR 
16... 18 .1 6.5 214 180 2480 .52 .09 .11 .77 

MAY 
06... 19 .1 4.8 203 176 1010 .26 .05 .06 .61 
JUN 
17• • • 17 .2 4.8 206 285 567 .23 .04 .05 .39 

JUL 
23... 18 .1 5.0 212 191 572 .86 .14 .17 .96 
AUG 
21 • • • 16 .2 7.1 212 193 1450 .09 .06 .07 .40 

SEP 
24• • • 16 .1 6.5 200 192 1170 .26 .00 .00 .44 

NITRO- SERI- SED. 

GEN,AM- PHOS- MENT SUSP. 

MONIA . NITRO- NITRO- PHOS- PHOS- PHORUS, CARBON, SEDI- DIS- SIEVE 

ORGANIC GEN, GEN, PHORUS, PHORUS, DIS- ORGANIC MENT, CHARGE, DIAM. 

TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL SUS- SUS- % FINER 

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 


DATE AS N) AS N) AS NO3) AS P) AS PO4) AS P) AS C) (MG/L) (T/DAY) .062 MM 


OCT 

23•• • .55 .72 3.2 .030 .09 .020 9 33 100 


NOV 

27... .30 .57 2.5 .040 .12 .010 5.8 19 177 100 


JAN 

03• • • .47 .78 3.5 .010 .03 .010 11 56 100 


FEP 

BA• • • .58 .89 3.9 .020 .06 .030 12 60 99 


MAR 

1 1 • • • .34 .81 3.6 .030 .09 .020 5.6 12 36 100 

APR 

16• • • .86 1.4 6.1 .040 .12 .010 5.5 34 395 100 


MAY 

06• • • .66 .92 4.1 .030 .09 .010 10 20 100 100 

JUN 

17... .43 .66 2.9 .030 .09 .010 5.1 10 28 100 


JUL 

23... 1.1 2.0 8.7 .160 .49 .010 7 19 100 

AUG 

21... .46 .55 2.4 .020 .06 .020 6.7 43 294 100 


SEP 

24• • • .44 .70 3.1 .060 .18 .030 6.2 27 157 100 
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286� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAP BRIDGETON, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHRO.• 

BARIUM,�CADMIUM�MIUM, CHRO.. COBALT, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 

ARSENIC DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS RECOV- DIS­
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 


TIME (UG/L��(UG/L��(UG/L��(UG/L��(UG/L��
(UG/L (UG/L (UG/L (UG/L (UG/L 

DATE�AS AS)�AS BA)��AS CD)��AS CR)��AS CO)��
AS AS) AS BA) AS CD) AS CR) AS CO) 


OCT 
23."�0930 2�2 100��8 0 0 <10 2 
JAN 
03...�1400 2�1 100��40 0��10��0 03 <10 


FEB 

06...�4�200��0��10��10 1
1345 1 40 0 0 
JUL 
23...�1�1 <50��30 0��1�10�10 0 01400 


MANGA 

COPPER,�IRON,�LEAD.�NESE, MANGA- MERCURY 

TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 

RECOV... DIS- RECOV- DIS RECOV.. DIS.- RECOV.. DIS- RECOV- DIS.. 

ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

(UG/L (UG/L��(UG/L�� (UG/L IUG/L��(UG/L�
(UG/L (UG/L (UG/L�� (UG/L 


DATE�AS CU) AS CU)��AS PB) AS MN) AS HG)�
AS FE) AS FE)��AS PB)��AS MN)��AS HG) 


OCT 

23...� 240�
11�40 14�40�20 .2 

JAN 
03...�5 80�1 10�.14��30 O 3 


FEB 

06...�3�30 O 6
160�4 20�.2 

JUL 
23...�7 0�� 0 30�.1160�10 O 3 


NICKEL,� SELE... SILVER,�ZINC.�CARBON, CARBON, 

TOTAL NICKEL, SELE... NIUM,�
TOTAL SILVER, TOTAL ZINC, ORGANIC ORGANIC 

RECOV- DIS.. NIUM, DIS‘.. RECOV- DIS- RECOV-. DIS- DIS.... SUS­
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L��(UG/L�� (UG/L (MG/L�
(UG/L (UG/L (UG/L��(UG/L��(MG/L 


DATE�AS NI) AS NI)��AS SE)��AS AG)��AS ZN)��AS C)
AS SE) AS AG) AS ZN) AS C)�


OCT 

23...�2 8��0 

� 
40 4.3
0� O�20��

JAN 
03...�2 0�

� 
0 20 6.9�1��0 O�20��.8 

FEB 
06... 2 0 0 0 0 10 10��4.4�0� .2 


JUL 
23...�0 0��

� 
0 10 6.6�0�0 O�0��.1 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
IDENTIFICATION OF PERIPHYTON 

LEWiTH HIO,AASS PERI- CHLORA CHLOR­B 
OF CHLORO- PEPI- PHYTON PERI-

EXPO- PHYTON BIOMASS PHYTON PHYTON 
SHwE RATIO HIOMASS TOTAL CHROMO.... CI-W(0M°-
(DAYS) PEAT-�ASH DRY GRAPHIC GRAPHIC 

TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 
DATE (UNITS) G/SQ M G/SO M (MG/M2) (MG/M2) 

FEH 
OR... 1345 31 295 5.2,3 5.67 1.32 .000 

JUL 
2.39
1400�36 352��17.3�
23...� 13.5�10.8�




287 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER�
1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 

DATE 
TIME 

NOV 15.78 
1130 

MAR 8,79 
1000 

MAY 8.79 
1000 

JUN 6,79 
1000 

JUL 9,79 
1500 

TOTAL CELLS/ML 840 390 1600 940 1700 

DIVERSITY:�DIVISION 1.8 0.0 1.2 1.6 1.5 
.CLASS 2.3 0.0 1.2 1.6 1.8 
..ORDER 2.7 0.0 2.1 1.8 0.0 
...FAMILY 3.0 2.1 3.0 2.3 0.0 
....GENUS 3.1 2.6 3.4 2.4 0.0 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEUERIA 100 11 71 4 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 10 1 
...MICRACTINIACEAE 
....GOLENKINIA 42 3 
....MICRACTINIUM 
...00CYSTACEAE 
....ANKISTRODESMUS 70 4 
....CHLORELLA 
....CHODATELLA 
....DICTYOSPHAERIUM 110 13 42 3 
....00CYSTIS 65 7 
....SFLENASTRUM 
...SCENEDESMACEAE 
....SCENEDESMUS 130 14 

..TETRASTRUM 56 3 
..TETRASPORALES 
...PALMELLACEAE 
....SPHAEROCYSTIS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 56 3 
...PHACOTACEAE 
....PHACOTUS 44 5 
...VOLVOCACEAE 
....GONIUM 56 3 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 22 3 460# 29 26 3 20 
....MELOSIRA 44 5 170 10 170# 18 150 
....STEPHANODISCUS 
....THALASSIOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 44 5 14 4 20 1 
....COCCONEIS -- - 14 4 14 1 81 5 
....RHOICOSPHENIA -- 51 3 
...CYMBELLACEAE 
....AMPHORA 
....CYMBELLA 44 5 43 11 150 9 
...DIATOMACEAE 
....DIATOMA 170# 44 42 3 52 5 41 2 
...FRAGILARIACEAE 
....ASTERIONELLA 22 3 
....FRAGILARIA 14 4 -- - 51 3 
....SYNEDRA 14 4 220 14 --
...GOMPHONEMATACEAE 
....GOMPHONEMA 30 2 
...NAVICULACEAE 
....NAVICULA 58 15 130 8 280# 17 
....NEIDIUM 29 7 
....PINNULARIA 14 4 
...NITZSCHIACEAE 
....NITZSCHIA 22 3 14 4 110 7 51 3 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...00HROMONADACEAE 
....DINOBRYON 71 4 
....00HROMONAS 220# 26 

CRYPTOPHYTA�(CRYPTOMONADS) 
.CRYPTOPHYCEAE 51 3 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 13 1 280# 17 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 22 3 110 7 61 4 



� 
288 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE� NOV 15,78�MAY 8,79�JUL 9,79
MAR 8,79�JUN 6,79�

TIME� 1130�1000�1000�1000�1500 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
�
 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 
...0SCILLATORIACEAE 
....0SCILLATORIA 200# 24 390# 41 51 3 
....SCHIZOTHR1X 100 6 

EUGLENOPHYTA�(EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 22 3 20 1 
....TRACHELOMONAS 22 3 14 1 --

PYRRHOPHYTA�(FIRE ALGAE) 
.DINOPHYCEAE 
..PERIDINIALES 
...GLENODINIACEAE 
....GLENODINIUM 14 1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

 

 

289 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 muSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF RHYTOPLANKTON 


DATE 
 AUG 8,79 SEP 18,79 NOV 27,79 MAR 11,80 MAY 6,80

TIME 
 1115 1000 1330 1315 1100 


TOTAL CELLS/ML 490 540 2600 400 
 2600 


DIVERSITY: DIVISION 
 1.8 1.5 1.2 1.1 1.1 

.CLASS 1.8 1.7 1.2 1.1 1.1 

..ORDER 2.5 2.1 0.0 1.3 1.8 

...FAMILY 2.6 3.1 0.0 2.1 2.7 

....GENUS 2.9 3.2 0.0 2.2 3.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 
...mICRACTINIACEAE 
....GOLENKINIA 
....MICRACTINIUM 240 9 
...00CYSTACEAE 
....ANKISTRODESMUS 
....CHLoRELLA 

69 13 20 1 5 
5 

1 
1 

120 
69 

5 
3 

....CHODATELLA 69 3 

....DICTYOSPHAER/um -

....00CySTIS 69 3 

....SELENASTRum 69 3 

...SCENEDESMACEAE 

....SCENEDESmUS 52 11 79 3 100 4 

....TETRASTRUM 

..TETRASPORALES 

...PALMELLACEAE 
..SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 52 11 14 3 34 1 

...PHACOTACEAE 

....PHACOTUS 

...VOLVOCACEAE 

....GONIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 78# 16 55 10 980# 37 770# 30 
....MELOSIRA 13 3 39 1 100 4 
....STEPHANODISCUS - - -
....THALASSIOSIRA 15 4 
..PFNNALES 
...ACHNANTHACEAE 
....ACHNANTHES 55 10 59 2 34 1 
....COCCONEIS 120 4 
....RHOICOSPHENIA 
...CYMBELLACEAE 
....AMPHORA 41 8 
....CYMBELLA 41 8 59 2 5 1 17 1 
...DIAT0MACEAE 
....DIATOMA 27 5 10 2 
...FRAGILARIACEAE 
....ASTERIONELLA - 79 3 20 5 310 12 
....FRAGILARIA 130# 26 20 1 -
....SYNEDRA 26 5 5 1 17 1 
...GOmPHONEMATACEAE 

COMPHONEMA 120 4 5 1 
...NAVICULACEAE 
....NAVICULA 55 10 330 13 96# 24 17 1 
....NEIDIUM - -
....PINNULARIA 
...NITZSCHIACEAE 
....NITZSCHIA 14 3 98 4 25 6 450# 17 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...00HROMONADACEAE 
....DINOBRYON 
....00HROMONAS 14 3 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 20 1 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 39 8 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 39 8 160 6 34 1 



 

 
 

   
   

 

 
  

290 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE AUG 8,79 SEP 16,79 NOV 27,79 MAR 11,80 MAY 6,80 

TIMF 1115 1000 1330 1315 1100 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 65 13 1400 26 39 1 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAEMA 
...OSCILLATORIACEAE 
....OSCILLATORIA 2100 52 
....SCHIZOTHRIX 4100 16 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 
....TRACHELOMONAS 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
"PERIDINIALES 
...GLENODINIACEAE 
....GLENODINIUm 14 3 34 1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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291 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, MI.—.CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE� JUN 17.80�AUG 21,80
JUL 23,80�SEP 24,80

TIME 1445 1400 1530 1400 


TOTAL CELLS/ML 890 
 1300 620 
 2800 


DIVERSITY:�
DIVISION 1.3 1.3
1.5 1.6 

.CLASS 1.3 1.5 1.3 1.6 

..ORDER 
 1.4 1.8 2.2 2.4 

...FAMILY 2.2 
 2.1 2.8 2.7 

....GENUS 2.2 2.1 3.1 2.8 


CELLS PER— CELLS PER— CELLS PER— CELLS PER...

ORGANISM /ML 
 CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA�
(GREEN ALGAE)

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 39 4 13 2 

...CHLOROCOCCACEAE 

....CHLOROCOCCUM 

...MICRACTINIACEAE 

....GOLENKINIA 
 13 1 

....MICRACTINIUM 

...00CYSTACEAE 

....ANKISTRODESMUS 
 13 1 13 1 * 0
....CHLORELLA 
 13 1 

....CMODATELLA 

....DICTYOSPRAERIUM 

....00CYSTIS 

....SELENASTRUM 
 13 1 26 4 

...SCENEDESMACEAE 

....SCENEDESMUS 
 130 10 77 13 77 3 

....TETRASTRUM 

..TETRASPORALES 

...PALMELLACEAE 

....SPHAEROCYSTIS 
 13 1 100 

ooVOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 13 1 52 4 90 15 

...PHACOTACEAE 

....PHACOTUS 

...VOLVOCACEAE 

....GONIUM 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

.....CYCLOTELLA 
 52 8 39 1 

....MELOSIRA 
 1400 23 7200 26 

....STERMANODISCUS 
 . 0

....THALASSIOSIRA 

ooPENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 
 13 1 26 4 

e...COCCONEIS 

....RHOICOSPHENIA 

...CYMBELLACEAE 

....AMPHORA 
 — 

....CYMBELLA 
 100 12 26 2 

oe.DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 
 -- 270 10 


77 13

4...GOMPHONEMATACEAE 

....GOMPHONEMA 

...NAVICULACEAE 


64 10 51 2

....NEIDIUM 

....PINNULARIA 

...NITZSCHIACEAE 

....NITZSCHIA 
 13 1 13 1 

.CHRYSOPHYCEAE 

..CHRYSOMONAUALES 

...00HROMONADACEAE 

....0INOBRYON — 

....00HROMONAS 


CRYPTOPMYTA�
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 4900 55 130 10 320 12

...CRYPTOMONADACEAE 

woCRYPTOMONAS 
 1400 16 




 292 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE� JUN 17,80�AUG 21.80�
JUL 23.80�SEP 24.80 

TIME� 1445�1400�1530�1400 


CELLS PER— CELLS PER— CELLS PER-.. CELLS PER 

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE—GREEN ALGAE) 

.CYANOPHYCEAE 
...CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 39 4�� 52�8 

� 
4804 17 

.*HORMOGONALE5 

...NOSTOCACEAE 

....ANABAENA 210�7 
4...0SCILLATORIACEAE 
....0SCILLATORIA 7784 60 

� 
570# 20 

G000SCHIZOTHRIX 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
o.EUGLENALES 
...EUGLENACEAE 
....EUGLENA 
....TRACHELOMONAS 

PYRRHOPHYTA (FIRE ALGAE) 
eDINOPHYCEAE 
o.PERIDINIALES 
...GLENODINIACEAE 
....GLENODINIUM 

NOTE:�
DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

            

293 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, mi--CONTINUED 


wATEP-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 470 450 458 502 493 499 397 387 391 390 388 388 
2 488 442 460 504 497 500 399 385 391 393 390 392 
3 439 419 426 501 496 498 388 379 385 396 390 392 
4 434 413 422 500 494 497 382 378 379 405 395 401 
5 433 414 420 497 491 494 395 379 387 398 396 397 

6 430 410 417 498 491 494 397 383 390 398 391 395 
7 
8 
9 

420 
417 
416 

407 
408 
407 

412 
411 
412 

491 
484 
476 

484 
476 
473 

487 
480 
474 

384 
381 
380 

373 
375 
374 

378 
378 
377 

432 
454 
421 

392 
423 
409 

413 
431 
416 

10 457 403 416 469 466 467 389 381 383 417 405 411 

11 403 398 400 463 458 461 407 390 398 407 388 398 
12 407 394 400 456 451 453 412 408 411 417 388 404 
13 401 395 397 448 444 446 410 398 403 426 404 415 
14 402 392 397 440 435 437 401 396 399 417 400 406 
15 397 387 392 432 428 429 397 392 395 404 386 397 

16 398 391 394 425 420 422 401 395 399 402 386 392 
17 396 382 388 421 413 415 402 397 400 400 384 389 
18 383 372 377 415 409 412 404 400 402 405 399 403 
19 378 371 375 408 406 407 411 402 406 404 392 399 
20 398 375 390 405 401 404 412 407 410 394 385 390 

21 393 375 384 400 392 397 409 402 406 393 383 388 
22 399 385 394 407 386 394 405 401 403 390 377 383 
23 390 385 388 409 400 408 414 404 407 383 361 372 
24 484 465 476 404 400 402 430 412 423 379 362 369 
25 488 479 484 397 390 394 413 387 397 365 360 363 

26 487 481 484 390 386 388 390 387 388 371 364 369 
27 
26 

488 
490 

481 
482 

483 
485 

391 
390 

379 
379 

384 
385 

393 
395 

389 
392 

391 
393 

379 
374 

369 
354 

375 
366 

29 489 483 485 384 380 383 395 391 393 364 355 359 
30 494 484 488 386 382 383 392 387 390 371 360 365 
31 497 485 491 --- --- --- 391 388 389 371 360 365 

MONTH 497 371 426 504 379 436 430 373 395 454 354 390 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 
1 
2 
3 
4 
5 

383 
366 
369 
380 
377 

364 
354 
356 
361 
361 

374 
361 
364 
369 
369 

378 
385 
372 
379 
385 

367 
372 
366 
369 
374 

374 
380 
369 
374 
380 

346 
344 
346 
344 
339 

340 
338 
343 
338 
333 

342 
341 
345 
342 
336 

337 
340 
343 
345 
348 

334 
334 
334 
343 
346 

336 
337 
340 
344 
347 

6 
7 
8 
9 
10 

375 
374 
375 
369 
376 

358 
357 
357 
354 
359 

367 
363 
366 
361 
369 

379 
375 
377 
390 
391 

368 
369 
371 
367 
378 

371 
373 
374 
377 
383 

338 
338 
338 
337 
337 

333 
334 
334 
336 
334 

336 
337 
337 
337 
335 

354 
311 
318 
326 
331 

345 
309 
315 
322 
328 

346 
310 
317 
324 
330 

11 
12 
13 
14 
15 

379 
368 
365 
368 
376 

363 
356 
354 
359 
358 

375 
363 
360 
363 
369 

387 
390 
390 
395 
396 

376 
379 
377 
380 
386 

380 
385 
383 
387 
390 

336 
336 
334 
332 
330 

333 
334 
330 
329 
326 

334 
334 
331 
331 
329 

330 
338 
338 
338 
338 

327 
327 
325 
333 
332 

328 
330 
334 
335 
335 

16 
17 
18 
19 
20 

370 
373 
389 
388 
377 

362 
361 
369 
377 
368 

368 
367 
377 
384 
373 

393 
390 
374 
373 
361 

384 
375 
367 
364 
351 

389 
386 
369 
370 
355 

326 
326 
330 
331 
331 

321 
322 
321 
327 
327 

324 
324 
325 
329 
330 

336 
336 
342 
338 
340 

333 
331 
337 
331 
336 

334 
334 
339 
335 
339 

21 
22 
23 
24 
25 

379 
389 
381 
377 
371 

371 
379 
374 
368 
363 

375 
384 
377 
374 
367 

354 
326 
327 
329 
332 

319 
318 
325 
326 
326 

333 
322 
326 
328 
329 

331 
331 
331 
333 
336 

327 
328 
328 
330 
332 

329 
330 
329 
332 
334 

341 
330 
320 
309 
313 

337 
325 
312 
305 
305 

340 
328 
316 
307 
309 

26 
27 
28 
29 
30 
31 

369 
364 
364 
367 
---

357 
355 
353 
355 
---

363 
359 
358 
361 
---

339 
340 
342 
345 
345 
351 

330 
338 
340 
340 
341 
344 

333 
339 
340 
342 
344 
347 

340 
342 
343 
343 
339 
---

337. 
338 
338 
337 
335 
---

338 
340 
340 
340 
337 
---

311 
314 
319 
317 
324 
319 

303 
310 
313 
310 
311 
302 

307 
312 
316 
314 
315 
309 

MONTH 389 353 368 396 318 362 346 321 334 354 302 327 



 

            

   

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 

  

 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 

294 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C)• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

318 
330 
340 
337 
340 

313 
318 
331 
331 
333 

316 
322 
335 
334 
337 

388 
378 
350 
342 
332 

362 
341 
340 
317 
323 

377 
356 
347 
324 
329 

301 
315 
317 
308 
302 

291 
292 
310 
298 
296 

295 
307 
315 
303 
299 

375 
376 
374 
378 
383 

367 
370 
365 
375 
371 

373 
328 
370 
377 
377 

6 
7 
8 
9 
10 

338 
328 
270 
299 
353 

324 
296 
250 
221 
258 

331 
313 
256 
252 
311 

333 
345 
347 
322 
344 

326 
330 
301 
304 
320 

329 
338 
316 
311 
332 

300 
297 
290 
301 
303 

298 
287 
269 
271 
284 

299 
291 
278 
284 
295 

379 
379 
377 
376 
379 

373 
370 
373 
373 
367 

377 
374 
375 
375 
373 

11 
12 
13 
14 
15 

342 
342 
340 
336 
359 

311 
330 
327 
326 
344 

331 
338 
335 
333 
354 

381 
383 
312 
320 
308 

342 
305 
304 
304 
291 

364 
341 
308 
312 
298 

291 
328 
357 
356 
373 

284 
275 
329 
342 
355 

288 
301 
350 
350 
364 

373 
375 
374 
370 
368 

369 
370 
366 
367 
366 

371 
373 
371 
369 
367 

16 
17 
18 
19 
20 

369 
370 
312 
330 
366 

346 
332 
296 
282 
315 

356 
356 
306 
306 
352 

304 
317 
340 
353 
361 

289 
301 
315 
337 
351 

297 
307 
326 
345 
355 

384 
396 
393 
367 
368 

372 
382 
359 
357 
353 

378 
387 
370 
361 
361 

365 
353 
361 
356 
361 

355 
344 
344 
348 
355 

360 
348 
350 
352 
358 

21 
22 
23 
24 
25 

348 
283 
286 
292 
341 

337 
230 
166 
167 
172 

343 
255 
237 
216 
269 

362 
343 
334 
327 
323 

345 
334 
322 
318 
318 

353 
338 
330 
323 
321 

354 
367 
394 
403 
400 

317 
323 
353 
373 
380 

336 
346 
375 
390 
389 

359 
360 
361 
364 
416 

355 
354 
355 
347 
364 

356 
356 
357 
359 
401 

26 
dl 
28 
29 
30 
31 

814 
360 
363 
383 
383 
---

343 
346 
348 
349 
376 
---

591 
354 
356 
356 
380 
---

325 
318 
333 
334 
326 
320 

320 
303 
309 
326 
322 
295 

323 
307 
315 
329 
323 
296 

396 
386 
384 
380 
377 
377 

375 
370 
372 
370 
366 
367 

385 
378 
378 
374 
371 
372 

399 
399 
409 
433 
465 
---

382 
391 
400 
411 
438 
---

389 
395 
403 
420 
454 
---

MONTH 814 166 328 388 289 328 403 269 341 465 344 374 
TEMPERATURE, WATER (DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 19.5 18.0 19.0 11.5 9.0 10.5 4.0 3.0 3.5 3.0 2.0 2.5 
2 
3 

19.0 
18.0 

18.0 
17.5 

18.5 
18.0 

8.5 
7.5 

7.5 
7.0 

8.0 
7.5 

3.5 
3.5 

3.0 
3.0 

3.0 
3.0 

3.0 
2.0 

2.5 
.5 

3.0 
1.5 

4 17.5 16.5 17.0 8.0 7.0 7.5 3.5 3.0 3.0 1.0 .5 1.0 
5 17.0 15.5 16.0 8.5 7.5 8.0 4.5 3.5 4.0 1.5 .5 1.0 

6 
7 

16.5 
16.0 

15.5 
14.5 

16.0 
15.5 

8.5 
7.5 

7.5 
6.0 

8.0 
7.0 

4.0 
4.0 

3.5 
3.5 

4.0 
3.5 

.5 

.0 
.0 
.0 

.5 

.0 
8 15.0 14.0 14.5 7.0 5.5 6.5 3.5 2.5 3.0 .0 .0 .0 
9 15.0 14.0 14.5 5.5 5.5 5.5 3.0 2.5 3.0 .0 .0 .0 
10 14.5 13.5 14.0 6.0 5.5 5.5 4.0 3.0 3.5 .5 .0 .0 

11 13.5 13.0 13.0 5.5 4.5 5.0 4.5 4.0 4.5 .5 .0 .0 
12 13.5 12.0 13.0 5.5 5.0 5.0 4.5 2.5 4.0 .0 .0 .0 
13 
14 
15 

12.5 
12.5 
13.5 

11.5 
11.5 
11.5 

12.0 
11.5 
12.5 

5.5 
5.5 
5.5 

5.0 
4.5 
5.0 

5.0 
5.0 
5.5 

2.5 
2.5 
2.5 

1.0 
1.5 
1.5 

1.5 
2.0 
2.0 

.5 
1.5 
1.5 

.0 

.5 
1.5 

.0 
1.0 
1.5 

16 13.5 13.0 13.5 5.0 4.5 4.5 3.0 1.0 2.5 3.0 1.5 2.0 
17 14.5 13.0 14.0 6.0 5.0 5.5 1.0 .0 .5 3.0 2.5 3.0 
18 15.0 14.0 14.5 6.5 5.0 5.5 .5 .0 .0 2.5 2.0 2.5 
19 16.0 14.5 15.5 7.5 6.0 6.5 1.5 .5 1.0 2.0 1.5 2.0 
20 15.5 15.0 15.0 7.5 6.0 7.0 1.0 .5 1.0 1.5 1.0 1.5 

21 17.0 16.0 16.5 7.0 6.0 6.5 2.0 .5 1.5 1.5 1.0 1.5 
22 17.0 16.5 17.0 8.0 7.0 7.5 3.5 2.0 3.0 2.0 1.5 2.0 
23 
24 

16.5 
11.5 

15.5 
11.0 

16.0 
11.5 

8.0 
6.5 

6.5 
5.5 

7.0 
6.0 

4.0 
4.0 

3.5 
4.0 

3.5 
4.0 

1.5 
.5 

.5 

.0 
1.0 
.5 

25 11.5 10.5 11.0 5.5 5.0 5.5 4.0 3.0 3.5 1.5 .5 1.0 

26 
27 

10.5 
9.0 

8.5 
8.0 

9.5 
8.5 

6.5 
6.5 

5.5 
6.0 

6.0 
6.0 

3.0 
3.0 

2.5 
2.5 

3.0 
3.0 

.5 

.5 
.0 
.0 

.5 

.5 
26 9.5 8.5 9.0 6.0 5.0 5.5 3.0 2.5 2.5 .5 .0 .5 
29 9.5 8.0 8.5 5.0 4.5 4.5 3.0 1.5 2.5 .5 .0 .5 
30 
31 

10.0 
11.0 

8.0 
8.5 

9.0 
10.0 

4.5 
---

4.0 
---

4.5 
---

2.5 
2.0 

1.5 
1.5 

2.0 
1.5 

.5 

.5 
.0 
.0 

.5 

.0 

MONTH 19.5 8.0 13.5 11.5 4.0 6.5 4.5 .0 2.5 3.0 .0 1.0 



 

            

295 STREAMS TPIBuTARY TO LAKE MICHIGAN 


04122030 MUSKEGON PIVER NEAP BRIDGETON, MI--CONTINUED 


WATER-QUALITY DATA, WATER YFAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 
FEBRUARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

.5 
1.0 
1.0 
.5 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.5 

.0 

.5 

.5 

.5 
2.0 
3.0 

.5 

.5 

.5 

.5 
1.0 

.5 

.5 

.5 
1.5 
2.0 

5.0 
7.0 
6.5 
5.0 
6.0 

3.5 
5.0 
4.0 
4.0 
4.5 

4.5 
6.0 
5.5 
4.5 
5.0 

12.0 
13.0 
13.5 
15.5 
16.0 

10.5 
11.0 
11.5 
13.0 
14.5 

11.0 
12.0 
12.5 
14.0 
15.0 

6 
7 
8 
9 
10 

1.5 
1.5 
1.0 
2.0 
1.0 

.0 

.5 

.5 
1.0 
.5 

1.0 
1.0 
.5 
1.5 
1.0 

1.0 
2.5 
3.5 
4.0 
4.0 

.5 
1.0 
2.0 
1.5 
1.5 

1.0 
1.5 
2.5 
3.0 
3.0 

6.5 
6.0 
8.0 
7.0 
6.0 

6.0 
5.5 
6.0 
6.0 
5.0 

6.0 
6.0 
7.0 
6.5 
5.5 

15.5 
14.0 
12.5 
12.5 
12.5 

14.0 
12.0 
11.0 
11.0 
11.5 

14.5 
13.0 
11.5 
11.5 
12.0 

11 
12 
13 
14 
15 

1.0 
1.0 
1.0 
2.5 
2.0 

.5 

.5 
1.0 
1.0 
1.0 

.5 

.5 
1.0 
1.5 
1.5 

2.0 
1.5 
2.0 
4.0 
4.5 

.5 

.5 
1.0 
1.0 
2.0 

1.5 
1.0 
1.0 
2.5 
3.5 

6.0 
6.0 
5.5 
6.0 
4.5 

5.0 
5.0 
4.0 
4.0 
4.0 

5.5 
5.5 
5.0 
4.5 
4.5 

14.5 
15.0 
14.5 
14.0 
15.5 

12.0 
13.5 
12.0 
11.5 
12.5 

13.0 
14.5 
13.5 
12.5 
14.0 

16 
17 
18 
19 
20 

1.0 
.5 
1.5 
2.5 
2.5 

.5 

.5 

.5 
1.5 
2.5 

1.0 
.5 
1.0 
2.0 
2.5 

4.5 
4.5 
3.5 
4.0 
4.5 

3.0 
2.5 
1.5 
2.5 
3.5 

3.5 
4.0 
2.5 
3.5 
4.0 

5.5 
5.5 
8.0 
8.5 
9.0 

4.0 
4.5 
5.0 
6.5 
7.0 

4.5 
5.0 
6.0 
7.5 
8.0 

14.0 
14.0 
14.5 
14.5 
16.5 

12.5 
12.5 
13.0 
13.0 
14.5 

13.5 
13.5 
14.0 
14.0 
15.5 

21 
22 
23 
24 
25 

3.5 
3.5 
3.0 
2.5 
1.5 

2.5 
2.5 
2.0 
2.0 
1.0 

3.0 
3.0 
2.5 
2.0 
1.5 

4.5 
4.0 
4.0 
3.5 
4.0 

3.0 
2.0 
3.0 
2.5 
2.0 

3.5 
3.0 
3.5 
3.0 
3.0 

10.5 
11.0 
11.0 
10.5 
10.5 

8.5 
9.0 
9.5 
8.0 
8.5 

9.5 
10.0 
10.5 
9.5 
9.5 

17.5 
17.5 
17.5 
18.5 
20.0 

15.5 
16.0 
16.5 
17.0 
17.0 

16.5 
17.0 
17.0 
17.5 
18.5 

26 
27 
28 
29 
30 
31 

1.0 
2.0 
1.5 
1.0 
---

.5 
1.0 
1.0 
.5 
---

.5 
1.0 
1.5 
.5 
---

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

3.0 
3.5 
3.5 
3.5 
3.5 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

11.0 
10.5 
10.0 
10.5 
10.5 
---

9.5 
9.5 
9.5 
10.0 
10.0 
---

10.0 
10.0 
10.0 
10.0 
10.5 
---

19.0 
19.5 
18.0 
17.5 
18.5 
18.0 

17.0 
17.0 
16.5 
17.0 
17.0 
16.5 

18.0 
18.0 
17.5 
17.5 
18.0 
17.5 

MONTH 3.5 .0 1.0 4.5 .5 2.5 11.0 3.5 7.0 20.0 10.5 15.0 
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 
1 
2 
3 
4 
5 

16.5 
17.5 
20.5 
20.0 
18.5 

15.5 
15.5 
17.5 
17.5 
17.0 

16.0 
16.5 
18.5 
19.0 
18.0 

22.0 
22.0 
24.5 
23.5 
25.0 

19.0 
19.5 
20.5 
21.0 
22.0 

20.5 
20.5 
22.5 
22.5 
23.0 

25.0 
23.5 
24.5 
25.0 
24.5 

22.0 
21.5 
20.5 
22.0 
23.0 

23.5 
23.0 
22.5 
23.0 
23.5 

23.0 
23.0 
24.0 
23.0 
23.5 

21.5 
22.0 
21.0 
22.0 
21.0 

22.0 
22.5 
22.5 
22.5 
22.0 

6 
7 
8 
9 

10 

19.0 
18.5 
18.0 
17.5 
17.0 

17.0 
17.5 
16.5 
16.5 
16.0 

17.5 
18.0 
17.5 
17.0 
16.5 

23.5 
22.5 
25.0 
24.5 
26.0 

21.0 
21.5 
22.0 
22.5 
21.5 

22.0 
22.0 
23.5 
23.5 
23.5 

24.0 
25.0 
25.5 
24.0 
23.0 

21.5 
22.5 
23.0 
23.0 
22.0 

22.5 
23.5 
23.5 
23.5 
23.0 

23.5 
23.5 
24.0 
23.5 
22.0 

20.5 
20.5 
21.5 
21.5 
19.0 

22.0 
22.0 
22.5 
22.5 
20.5 

11 
12 
13 
14 
15 

17.5 
18.5 
19.0 
20.5 
19.5 

16.0 
17.0 
17.5 
18.5 
17.0 

16.5 
17.5 
18.0 
19.5 
18.5 

27.0 
25.5 
25.0 
26.5 
25.0 

23.5 
23.5 
22.5 
23.5 
23.5 

24.5 
24.0 
23.5 
24.5 
24.5 

22.5 
24.0 
22.5 
23.5 
24.0 

22.0 
21.0 
20.5 
20.0 
21.5 

22.5 
22.5 
21.5 
21.5 
22.5 

20.5 
19.0 
22.0 
21.5 
19.5 

18.5 
18.5 
18.5 
19.5 
19.0 

19.5 
19.0 
20.0 
20.5 
19.0 

16 
17 
18 
19 
20 

19.5 
20.5 
18.5 
18.0 
19.0 

16.5 
17.5 
17.5 
16.0 
15.5 

18.0 
18.5 
18.0 
17.5 
17.0 

25.0 
26.0 
24.5 
26.0 
27.0 

23.0 
23.5 
23.0 
23.0 
24.5 

24.0 
24.5 
23.5 
24.0 
25.0 

23.0 
21.0 
23.5 
23.5 
22.5 

20.0 
19.5 
19.5 
21.5 
20.5 

21.5 
20.5 
21.5 
22.5 
21.5 

19.0 
18.0 
18.5 
19.0 
19.0 

18.0 
17.0 
17.5 
17.5 
18.5 

18.5 
17.5 
18.0 
18.0 
19.0 

21 
22 
23 
24 
25 

19.0 
21.5 
22.0 
22.0 
22.0 

18.0 
18.5 
19.0 
20.5 
21.0 

18.5 
19.5 
20.0 
21.0 
21.5 

24.5 
25.0 
25.5 
25.5 
24.0 

23.0 
22.5 
23.0 
21.5 
22.0 

24.0 
23.5 
23.5 
23.5 
23.0 

24.0 
24.0 
24.5 
25.0 
23.5 

22.0 
21.5 
21.0 
21.0 
21.5 

22.5 
22.5 
22.5 
23.0 
22.5 

19.5 
19.0 
18.5 
18.0 
18.0 

19.0 
18.0 
17.5 
17.0 
17.0 

19.0 
18.5 
18.0 
17.5 
17.5 

26 
27 
28 
29 
30 
31 

21.5 
24.5 
24.0 
23.0 
22.0 
---

21.0 
21.0 
20.5 
20.5 
19.0 
---

21.5 
22.5 
22.0 
22.0 
20.0 
---

23.0 
22.5 
24.5 
25.0 
23.0 
23.5 

21.0 
20.5 
21.5 
23.0 
21.5 
21.0 

22.0 
21.5 
22.5 
23.5 
22.0 
22.0 

24.5 
25.0 
25.0 
26.0 
24.5 
23.0 

21.0 
22.5 
23.0 
23.5 
23.0 
22.0 

22.5 
23.5 
23.5 
24.5 
24.0 
23.0 

17.0 
16.0 
16.5 
17.5 
17.5 
---

16.0 
15.5 
15.5 
15.S 
16.5 
---

17.0 
15.5 
16.0 
16.5 
17.0 
---

MONTH 24.5 15.5 18.5 27.0 19.0 23.0 26.0 19.5 22.5 24.0 15.5 19.5 



 

 
 

  
   
     

 

  
   

    
   
  

 

  

     
     

296 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122100 BEAR CREEK NEAR MUSKEGON, MI 


LOCATION.--Lat 43.17'19", long 86.13'22", in SW1/4 NW' sec.4, T.10 N., R.16 W., Muskegon County, Hydrologic Unit 04060102, on left bank 

at upstream side of bridge on North Getty Street, 1.5 mi (2.4 km) upstream from Little Bear Creek, and 3.9 mi (6.3 km) northeast of 

Muskegon. 


DRAINAGE AREA.--14.8 mi. (38.3 km.). 


PERIOD OF RECORD.--October 1965 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 590.00 ft (179.832 m) Michigan Department of Natural Resources datum. Prior 

to Mar. 17, 1978, at different datum. 


REMARKS.--Records good except those for the winter period, which are poor. Some regulation during low flow by dams and irrigation 

above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--15 years, 15.8 ft3/s (0.447 m./s), 14.50 in/yr (368 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 930 ft3/s (26.3 m3/s), revised, Mar. 5, 1976, gage height, 11.00 ft (3.353 m), datum 

then in use; minimum, 1.0 ft3/s (0.028 m./s) Aug. 5, 17, 22, 1971. 


EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 100 ft./s (2.83 m./s) and maximum 


Discharge Gage height Discharge Gage height 

Date Time (ft./s) (m3/s) (ft) (n) Date Time (ft3/s) (m3/s) (ft) (m) 


Dec. 25 0800 113 3.20 14.11 4.301 Apr. 9 0700 154 4.36 14.53 4.429 

Jan. 17 1300 103 2.92 13.89 4.234 Aug. 20 2000 *468 13.3 *16.29 4.965 


Minimum discharge, 3.0 ft3/s (0.085 m./s) Oct. 18, 19, Aug. 5; minimum gage height, 10.38 ft (3.164 m) Oct. 1. 


REVISIONS.--The peak discharges and annual maximum (*) for water years 1976, 1978 and 1979 have been revised as shown in the following 

table. They supersede figures published in the reports for 1976, 1978 and 1979. 


Water 
year Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Water 
year Date Time 

Discharge 
(ft3/s) (m3/s)

Gage height 
(ft) (n) 

1976 
1978 
1979 
1979 

Mar. 5, 1976 
Aug. 19, 1978 
Mar. 5, 1979 
Mar. 7, 1979 

1100 
1500 
0200 
0500 

*930 26.3 
*233 6.60 

ice jam 
136 3.85 

*11.00 
*15.11 
*15.45 
14.25 

3.353 
4.606 
4.709 
4.343 

1979 
1979 
1979 

Mar. 19, 1979 
Mar. 30, 1979 
Apr. 26, 1979 

0200 
1500 
1700 

134 
128 
*151 

3.79 
3.62 
4.28 

14.23 
14.16 
14.41 

4.337 
4.316 
4.392 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER 
MEAN VALUES 

YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 3.6 6.6 12 15 9.9 11 14 21 8.3 5.9 4.4 6.6 
2 3.7 5.4 11 15 9.8 10 12 18 8.9 5.5 4.4 6.6 
3 4.2 4.7 10 14 9.6 9.5 13 16 10 5.0 4.5 6.6 
4 4.7 4.4 10 13 9.5 9.0 46 15 8.1 4.9 3.8 6.8 
5 4.5 4.3 12 12 9.5 8.5 45 14 8.9 10 3.9 7.0 

6 5.8 4.9 13 11 9.4 8.0 27 13 18 6.9 3.8 7.0 
7 6.5 5.1 16 10 9.3 7.5 22 13 36 5.6 4.0 6.8 
8 4.8 6.0 18 9.5 9.2 7.5 43 12 43 5.0 33 6.6 
9 5.7 5.6 13 9.5 9.0 7.5 129 12 22 4.3 18 6.4 
10 5.3 5.5 12 10 8.9 8.0 79 10 16 4.5 11 6.2 

11 7.2 5.6 12 15 8.8 8.7 45 10 13 4.2 10 6.2 
12 7.4 5.4 13 20 8.6 8.6 43 8.8 12 4.9 11 6.6 
13 5.5 6.2 11 19 8.5 8.0 37 12 10 5.0 8.7 7.0 
14 4.5 6.0 9.6 18 8.4 7.5 33 13 22 4.3 8.2 7.5 
15 4.1 7.5 9.0 18 8.3 8.0 45 12 15 6.7 7.1 8.0 

16 3.6 7.4 9.0 22 8.2 10 40 12 13 8.6 6.3 9.0 
17 3.5 6.5 9.0 79 8.2 26 30 11 11 6.4 6.5 10 
18 3.1 5.9 8.7 58 8.2 23 28 22 9.8 5.4 6.4 11 
19 4.7 5.7 8.4 36 8.2 19 25 17 11 5.1 7.5 12 
20 6.0 5.4 7.9 26 8.2 20 23 13 12 4.7 282 14 

21 5.2 9.9 7.5 21 8.2 23 21 11 9.5 5.8 286 20 
22 5.4 17 9.8 18 10 17 20 9.5 8.4 5.8 79 30 
23 11 15 22 16 21 16 18 8.7 7.8 4.8 40 70 
24 8.9 11 32 14 19 15 19 8.4 6.9 3.9 20 45 
25 6.4 9.6 85 13 18 13 20 7.7 6.8 3.9 15 33 

26 5.4 26 44 12 16 12 18 6.9 6.2 7.6 12 29 
27 5.2 19 28 11 14 12 18 6.6 6.1 8.2 10 24 
28 5.9 16 23 11 13 12 20 6.1 7.0 6.3 8.0 21 
29 4.8 13 19 10 12 11 26 6.8 6.5 5.4 7.0 19 
30 4.4 13 17 10 --- 11 23 7.4 6.3 4.8 6.7 17 
31 4.2 --- 15 10 12 --- 10 --- 4.8 6.6 ---

TOTAL 165.2 263.6 526.9 576.0 308.9 379.3 982 363.9 379.5 174.2 934.8 465.9 
MEAN 5.33 8.79 17.0 18.6 10.7 12.2 32.7 11.7 12.7 5.62 30.2 15.5 
MAX 11 26 85 79 21 26 129 22 43 10 286 70 
MIN 3.1 4.3 7.5 9.5 8.2 7.5 12 6.1 6.1 3.9 3.8 6.2 
CFSM .36 .59 1.15 1.26 .72 .82 2.21 .79 .86 .38 2.04 1.05 
IN. .42 .66 1.32 1.45 .78 .95 2.47 .91 .95 .44 2.35 1.17 

CAL YR 1979 TOTAL 6240.0 MEAN 17.1 MAX 104 MIN 2.7 CFSM 1.16 IN 15.68 

WTR YR 1980 TOTAL 5520.2 MEAN 15.1 MAX 286 MIN 3.1 CFSM 1.02 IN 13.87 




 

     

     
     

297 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122200 WHITE RIVER NEAR WHITEHALL, MI 


LOCATION.--Lat 43.27'51", long 86.13'57", in SE4 NW-4 sec.4, T.12 N., R.16 W., Muskegon County, Hydrologic Unit 04060101, on right bank 

30 ft (9 m) downstream from bridge on Fruitvale Road, 6.3 mi (10.1 km) downstream from North Branch, and 6.9 mi (11.1 km) northeast 

of Whitehall. 


DRAINAGE AREA.--380 mi. (980 km.), approximately. 


PERIOD OF RECORD.--August 1957 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 594.1 ft (181.1 m) National Geodetic Vertical Datum of 1929. Nov. 18, 1957, to Oct. 22, 

1958, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Sane regulation during low flow by dams above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--23 years, 426 ft./s (12.06 m./s), 15.22 in/yr (387 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,400 ft3/s (153 m3/s) Sept. 1, 1975, gage height, 7.46 ft (2.274 m); minimum, 

163 ft3/s (4.62 m./s) Aug. 18, 19, 1958. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,040 ft3/s (57.8 m3/s) Aug. 21, gage height, 5.95 ft (1.814 m); minimum, 231 ft3/s 

(6.54 m3/s) July 25, 26, gage height, 1.57 ft (0.479 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 249 345 534 488 360 350 479 512 322 287 255 400 
2 251 358 477 451 340 350 478 496 319 278 248 483 
3 256 356 436 433 330 350 470 468 322 267 250 490 
4 265 343 411 417 310 350 492 444 316 257 244 437 
5 272 336 402 390 300 350 534 426 309 270 247 378 

6 276 336 403 370 300 350 573 408 335 275 249 348 
7 291 344 426 350 300 350 538 390 398 266 247 329 
8 296 355 450 340 300 350 535 380 438 261 294 317 
9 307 354 486 350 300 348 648 375 462 253 384 319 
10 317 355 461 400 300 347 1110 372 438 249 402 332 

11 322 349 429 500 300 341 1010 369 401 244 341 326 
12 337 344 418 600 300 322 873 365 362 240 318 318 
13 346 346 412 740 300 321 830 371 338 240 306 336 
14 339 348 393 650 300 366 811 402 340 235 289 432 
15 328 356 377 620 300 337 755 425 332 234 273 560 

16 316 369 372 650 300 337 781 407 316 248 263 497 
17 308 378 353 700 300 429 796 385 304 264 262 475 
18 302 366 356 1110 300 801 708 393 295 251 260 617 
19 309 356 388 1130 310 891 638 438 301 243 251 763 
20 341 349 414 1000 320 773 585 444 319 245 509 669 

21 370 355 411 819 340 784 535 421 312 269 1540 590 
22 374 399 377 705 360 830 498 387 303 268 1650 594 
23 381 462 391 650 400 791 468 365 290 257 1070 625 
24 416 511 463 550 432 718 443 353 277 244 728 791 
25 436 492 608 450 423 678 429 343 275 238 487 733 

26 417 486 1060 420 402 627 426 332 269 269 392 623 
27 384 537 1000 410 385 564 427 322 266 332 364 543 
28 365 654 818 400 370 521 436 315 276 324 350 477 
29 355 629 712 390 360 499 460 314 308 293 395 436 
30 344 576 640 380 --- 488 490 318 300 271 399 411 
31 338 --- 559 370 483 --- 321 --- 260 368 ---

TOTAL 10208 12144 15437 17233 9642 15396 12061 9843 8132 13635 14649 
MEAN 329 405 498 556 332 497 1609 389 328 262 440 488 
MAX 436 654 1060 1130 432 891 18 512 462 332 1650 791 
MIN 249 336 353 340 300 321 426 314 266 234 244 317 
CFSM .87 1.07 1.31 1.46 .87 1.31 1.60 1.02 .86 .69 1.16 1.28 
IN. 1.00 1.19 1.51 1.69 .94 1.51 1.79 1.18 .96 .80 1.33 1.43 

CAL YR 1979 TOTAL 190807 MEAN 523 MAX 1800 MIN 249 CFSM 1.38 IN 18.68 
WIR YR 1980 TOTAL 156636 MEAN 428 MAX 1650 MIN 234 CFSM 1.13 IN 15.33 



 

  

     
     

298 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122500 PERE MARQUETTE RIVER AT SCOTTVILLE, MI 


LOCATION.--Lat 43°56'42", long 86°16'43", in N14 N8N4 sec.19, T.18 N., R.16 W., Mason County, Hydrologic Unit 04060101,,on right bank 

20 ft (6 m) upstream from highway bridge at south edge of Scottville, 1.4 mi (2.3 km) upstream from India Creek and 5.6 mi (9.0 km) 

downstream from Big South Branch. 


DRAINAGE AREA.--681 mil (1,764 km2), revised. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August 1939 to current year. Prior to October 1942, published as "at Custer". 


REVISED RECORDS.--WSP 1437: 1941(M), 1943(M), 1949(M), 1950. 


GAGE.--Water-stage recorder. Datum of gage is 597.66 ft (182.167 m) National Geodetic Vertical Datum of 1929. Prior to June 12, 1943, 

nonrecording gage at bridge 4.5 mi (7.2 km) upstream at different datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Some regulation at low flow. 


AVERAGE DISCHARGE.--41 years, 661 ft3/s (18.72 10/s), 13.18 in/yr (335 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,970 ft3/s (84.1 m./s) July 1, 1969, gage height, 6.26 ft (1.908 m); minimum, 

209 ft3/s (5.92 10/s) Dec. 11, 1962, discharge measurement; minimum daily, 310 ft./s (8.78 m3/s) Aug. 9, 10, 1941. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,510 ft3/s (42.8 m./s) Apr. 12, gage height, 4.23 ft (1.289 m); maximum gage height, 

4.96 ft (1.512 m) Jan. 27, backwater from ice; minimum discharge, 402 ft3/s (11.4 m3/s) Oct. 2; minimum gage height,'1.75 ft 

(0.533 m) Aug. 4. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 403 594 916 880 630 590 929 869 591 534 439 648 
2 404 591 841 823 630 590 898 872 588 513 433 724 
3 406 591 776 773 630 580 876 833 586 497 429 771 
4 413 581 738 725 630 580 877 792 578 484 420 742 
5 420 567 734 670 630 580 871 763 577 517 431 672 

6 424 569 717 620 630 580 873 728 686 515 423 599 
7 438 575 748 620 630 580 863 699 943 500 420 559 
8 452 596 785 640 630 580 907 674 1190 481 461 530 
9 484 600 794 660 630 570 1060 660 1210 468 499 515 
10 492 604 783 670 630 560 1210 655 1110 457 517 519 

11 511 595 747 680 630 560 1380 652 996 447 506 519 
12 529 588 743 700 630 540 1490 644 866 434 521 511 
13 552 594 743 700 630 540 1370 661 766 426 507 556 
14 563 591 720 710 620 550 1260 703 701 432 490 637 
15 546 606 663 720 620 560 1230 738 655 434 467 811 

16 522 614 653 710 620 562 1210 744 628 468 448 1010 
17 504 622 660 700 620 695 1180 708 604 481 434 1230 
18 496 618 660 690 620 846 1150 718 584 471 429 1210 
19 514 607 660 690 610 999 1090 743 628 449 425 1250 
20 544 593 660 680 610 1190 1020 793 634 474 679 1370 

21 571 595 660 680 610 1320 964 770 651 517 820 1330 
22 589 636 632 670 610 1360 915 710 616 531 925 1240 
23 614 697 646 660 600 1420 863 663 576 496 938 1220 
24 668 753 724 650 600 1380 818 635 553 463 788 1270 
25 716 780 927 640 600 1250 775 622 540 442 670 1330 

26 690 809 1080 630 600 1150 749 602 523 440 630 1290 
27 651 846 1200 630 590 1080 737 582 512 486 611 1150 
28 634 922 1260 630 590 1030 746 568 548 507 604 1050 
29 612 1020 1160 630 590 993 783 565 553 489 594 975 
30 596 1000 1040 630 --- 968 822 572 558 461 584 904 
31 578 --- 946 630 946 --- 597 --- 448 575 ---

TOTAL 16536 19954 25016 21141 17900 25729 29916 21535 20751 14762 17117 27142 
MEAN 533 665 807 682 617 830 997 695 692 476 552 905 
MAX 716 1020 1260 880 630 1420 1490 872 1210 534 938 1370 
MIN 
CFSM 

403 
.78 

567 
.98 

632 
1.19 

620 
1.00 

590 
.91 

540 
1.22 

737 
1.46 

565 
1.02 

512 
1.02 

426 
.70 

420 
.81 

511 
1.33 

IN. .90 1.09 1.37 1.15 .98 1.41 1.63 1.18 1.13 .81 .94 1.48 

CAL YP 1979 TOTAL 316010 MEAN 866 MAX 2790 MIN 403 CFSM 1.27 IN 17.26 
WTP YR 1980 TOTAL 257499 MEAN 704 MAX 1490 MIN 403 CFSM 1.03 IN 14.07 

http:height,'1.75


 

           

STREAMS TRIBUTARY TO LAKE MICHIGAN 299 


04122500 PERE MARQUErn, RIVER AT SCOTTVILLE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: May 1968 to current year. 


INSTRUMENTATION.--Temperature recorder since May 1968. 


REMARKS.--Temperature recorder clock stopped Mar. 17-19 (range in temperature 2.0 to 4.0°C), Apr. 25 to June 10 (range in temperature 

8.0 to 18.5°C), temperature recorder malfunctioned June 11 to July 22 (range in temperature 12.5 to 23.0°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 25.0°C July 20, 21, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum recorded, 21.5°C Aug. 8, 9; minimum, 0.0°C on many days during winter period. 


TEMPERATURE. WATER (DFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX�MIN MAX MIN MAX MIN MAX miN 


OCTOBER NOVEMBFR DECEMBER JANUARY FEBRUARY MARCH 


1 14.5 13.0 10.0 9.5 2.5 2.0 .5 .0 .0 .0 .5 .5 

2 13.0 13.0 9.5 8.5 2.0 1.5 1.0 .5 .0 .0 .5 .5 

3 13.0 12.0 8.5 7.5 1.5 1.0 1.0 1.0 .0 .0 .5 .5 

4 12.0 11.0 7.5 7.0 1.0 .5 1.0 .0 .0 .0 .5 .5 

5 11.5 11.0 7.0 7.0 2.5 1.0 .0 .0 .0 .0 .5 .5 


6 11.0 11.0 7.0 7.0 2.5 2.5 .0 .0 .0 .0 .5 .5 

7 11.0 10.5 7.0 6.5 2.5 2.5 .0 .0 .0 .0 .5 .5 

8 10.5 10.0 6.5 6.0 2.5 1.5 .0 .0 .0 .0 .5 .5 

9 10.0 9.5 6.0 4.5 1.5 1.0 .0 .0 .0 .0 1.0 .5 

10 9.0 9.0 4.5 4.0 2.0 1.0 .0 .0 .0 .0 1.5 1.0 


11 9.0 8.5 4.0 3.5 3.0 2.0 .0 .0 .0 .0 1.5 .5 

12 8.5 8.5 4.0 3.5 2.5 2.0 .0 .0 .0 .0 .5 .5 

13 8.5 8.0 4.0 4.0 2.0 .5 .0 .0 .0 .0 .5 .5 

14 8.0 8.0 4.5 4.0 .5 .0 .0 .0 .0 .0 1.5 .5 

15 9.0 8.0 4.5 4.5 .0 .0 .0 .0 .0 .0 2.5 1.0 


16 9.5 9.0 4.5 4.5 .0 .0 .0 .0 .0 .0 4.0 2.5 

17 10.0 9.5 5.0 4.5 .0 .0 .0 .0 .0 .0 ---

18 10.5 10.0 5.5 5.0 .0 .0 .0 .0 .0 .0 

19 11.5 10.5 7.0 5.5 .0 .0 .0 .0 .0 .0 

20 13.0 11.5 7.0 7.0 .0 .0 .0 .0 .0 .0 2.0 1.5 


21 14.5 13.0 7.0 7.0 .0 .0 .0 .0 1.5 .0 2.0 2.0 

22 14.5 14.0 7.5 7.0 .5 .0 .0 .0 1.5 .5 2.0 1.0 

23 14.5 12.5 7.5 7.5 2.5 .5 .0 .0 1.5 1.5 2.0 2.0 

24 12.5 10.5 7.5 7.0 3.0 2.5 .0 .0 1.5 1.5 2.0 2.0 

25 10.5 8.5 7.0 6.0 3.0 2.5 .0 .0 1.5 1.5 3.0 2.0 


26 8.5 8.0 6.0 6.0 2.0 1.5 .0 .0 1.5 .5 4.0 2.5 

27 8.0 7.0 6.0 6.0 1.5 1.5 .0 .0 .5 .5 4.0 4.0 

28 7.5 7.0 5.5 4.0 1.5 .5 .0 .0 .5 .5 4.5 4.0 

29 7.5 7.0 4.0 3.5 .5 .0 .0 .0 .5 .5 5.5 4.5 

30 8.0 7.0 3.5 2.5 .0 .0 .0 .0 --- --- 6.0 4.5 

31 10.0 8.0 --- --- .0 .0 .0 .0 6.0 5.0 


MONTH 14.5 7.0 10.0 2.5 3.0 .0 1.0 .0 1.5 .0 




 

            

 

300 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122500 PERE MARQUETTE RIVER AT SCOTTVILLE, MI-CONTINUER 


TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 6.5 5.0 20.5 18.5 18.5 18.0 

2 8.0 5.5 20.5 19.0 18.5 18.0 

3 8.0 6.0 19.5 18.5 18.5 17.5 

4 6.0 5.0 20.0 18.5 18.5 18.0 

5 7.5 5.0 21.0 19.5 18.5 17.0 


6 7.5 6.0 21.0 20.0 18.0 17.0 

7 7.0 7.0 20.0 19.5 17.5 16.5 

8 8.0 7.0 21.5 20.0 18.0 17.0 
9 8.0 7.5 21.5 20.5 18.0 17.5 

10 7.5 6.0 21.0 20.0 17.5 16.0 


11 6.0 5.5 20.0 19.0 16.0 15.0 

12 6.0 5.0 19.0 18.0 15.5 15.0 

13 5.5 4.5 19.0 17.5 16.5 15.0 

14 5.5 4.0 18.0 17.0 16.5 16.5 

15 4.0 4.0 18.0 17.5 16.5 15.5 


16 5.5 3.0 18.0 17.0 15.5 15.5 

17 5.5 4.0 17.0 17.0 15.5 14.5 

18 8.5 5.0 17.5 16.5 14.5 13.5 

19 10.5 8.0 17.5 17.0 13.5 13.5 

20 12.0 9.5 19.0 17.0 14.5 13.5 


21 12.5 10.5 19.0 19.0 15.0 14.5 

22 15.0 11.5 --- --- 19.0 18.5 15.0 15.0 

23 15.0 12.0 20.5 19.0 19.0 18.0 15.0 14.5 

24 13.5 9.5 20.5 19.0 18.5 18.0 14.5 13.0 

25 --- --- 20.5 19.0 18.5 18.0 13.0 13.0 


26 19.5 18.5 18.5 17.5 13.0 12.0 

27 18.5 18.0 18.5 18.0 12.0 11.0 

28 20.0 18.0 19.0 18.0 11.5 11.0 

29 21.0 19.0 20.0 19.0 12.5 11.5 

30 21.0 19.0 20.0 19.5 13.0 12.0 

31 19.0 18.5 19.5 18.5 --- ---


MONTH 21.5 16.5 18.5 11.0 




 301 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04124000 MANISTEE RIVER NEAR SHERMAN, MI 


LOCATION.--Lat 44026'11", long 85.41'55", in NEh NE' sec.36, T.24 N., R.12 W., Wexford County, Hydrologic Unit 04060103, on downstream 

side of bridge near right pier on State Highway 37, 250 ft (76 m) upstream from Wheeler Creek, 0.9 mi (1.4 km) north of Sherman, and 

at mile 60.8 (97.8 km). 


DRAINAGE AREA.--900 mi. (2,331 km2). 


PERIOD OF RECORD.--July 1903 to May 1916, October 1930 to September 1931, October 1933 to current year. Monthly discharge only for some 

periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1004: 1936(m). WSP 1307: 1911, 1913-14(M), 1934(M), 1936(M), 1937, 1939-4004). WSP 1437: 1911, 1913(M), 1937. 


GAGE.--Nonrecording gage. Altitude of gage is 804 ft (245 m), from river-profile map. Prior to Apr. 13, 1934, at various datums. 


REMARKS.--Records fair except those for the winter period, which are poor. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--60 years (water years 1904-15, 1931, 1934-80), 1,057 ft3/s (29.93 m3/s), 15.95 in/yr (405 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,570 ft3/s (101 m./s) Mar. 25, 1913, gage height, 7.1 ft (2.16 m), from graph based 

on gage readings, datum then in use; minimum daily, 540 ft3/s (15.3 m./s) Feb. 21-23, 1936. 


EXTRIMES FOR CURRENT YEAR.--Maximum discharge, 2,350 ft3/s (66.6 m./s) Apr. 11, gage height, 14.27 ft (4.349 m); minimum, 739 ft3/s 

(20.9 m3/s) Aug. 29, gage height, 10.43 ft (3.179 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN FEB��MAR APR��MAY JUN��JUL AUG SEP 

1 799 991 1100 1050 920 900 1450 1240 1090 1390 898 865 
2 799 982 1080 1050 900 910 1480 1260 1050 1240 883 889 
3 
4 

799 
811 

970 
961 

1050 
1040 

1040 
1030 

880 
880 

910 
900 

1490 
1450 

1190 
1170 

1020 
970 

1070 
1030 

889 
844 

874 
883 

5 829 943 1040 1020 880 900 1410 1150 943 1080 823 928 

6 
7 

832 
835 

946 
958 

1050 
1040 

1010 
1010 

880 
880 

900 
900 

1390 
1450 

1140 
1120 

952 
1000 

1050 
937 

838 
829 

958 
931 

8 
9 

835 
841 

958 
946 

1030 
1020 

1020 
1020 

880 
880 

900 
890 

1600 
2120 

1100 
1100 

1060 
1000 

961 
931 

862 
973 

871 
910 

10 844 940 1020 1020 880 880 2290 1090 1020 904 1060 901 

11 856 937 1030 1040 880 880 2330 1090 1050 913 1140 925 
12 
13 
14 
15 

874 
901 
934 
931 

943 
952 
952 
940 

1020 
1030 
1030 
1030 

1080 
1110 
1170 
1250 

880 
880 
870 
870 

880 
890 
910 
931 

2100 
1980 
1850 
1660 

1090 
1080 
1080 
1080 

997 
949 
943 
940 

904 
892 
874 
868 

1170 
994 
862 
838 

931 
901 
889 
901 

16 910 940 1050 1420 870 916 1610 1080 934 880 826 934 
17 901 934 1020 1540 880 934 1590 1080 925 883 820 922 
18 910 940 1020 1550 880 988 1550 1100 919 883 814 898 
19 
20 

916 
922 

952 
964 

1010 
1000 

1350 
1300 

880 
890 

1040 
1150 

1510 
1480 

1140 
1160 

991 
1180 

868 
937 

811 
826 

889 
883 

21 925 964 1000 1260 890 1260 1440 1140 1290 976 823 934 
22 949 994 997 1160 890 1320 1430 1120 1220 979 832 994 
23 
24 

1020 
1050 

1030 
1040 

1060 
1300 

1070 
1040 

890 
890 

1370 
1300 

1420 
1360 

1060 
997 

1120 
1060 

949 
871 

862 
853 

985 
967 

25 1060 1030 1440 1010 890 1010 1310 997 1060 949 835 940 

26 
27 

1080 
1080 

1280 
1460 

1390 
1330 

1000 
990 

890 
890 

1050 
1090 

1300 
1300 

985 
970 

1090 
1220 

1220 
988 

793 
778 

922 
898 

28 1080 1430 1260 980 900 1110 1290 943 1310 973 784 868 
29 1080 1260 1180 970 900 1180 1300 931 1390 1070 751 865 
30 
31 

1030 
1000 

1040 
....... 

1100 
1070 

950 
940 

...” 1310 
1400 

1290 
.,.... 

1150 
1250 

1400 
..... 

1090 
967 

772 
811 

874 
---

TOTAL 28633 30577 33837 34450 25670 31909 47230 34083 32093 30527 26894 27330 
MEAN 
MAX 

924 
1080 

1019 
1460 

1092 
1440 

1111 
1550 

885 
920 

1029 
1400 

1574 
2330 

1099 
1260 

1070 
1400 

985 
1390 

868 
1170 

911 
994 

MIN 799 934 997 940 870 880 1290 931 919 868 751 865 
CFSM 1.03 1.13 1.21 1.23 .98 1.14 1.75 1.22 1.19 1.09 .96 1.01 
IN. 1.18 1.26 1.40 1.42 1.06 1.32 1.95 1.41 1.33 1.26 1.11 1.13 

CAL YR 1979�
TOTAL 403654 MEAN 1106 MAX�CFSM 1.23�
2310 MIN 781 IN 16.68 

WTR YR 1980�
TOTAL 383233 MEAN 1047 MAX�CFSM 1.16�
2330 MIN 751 IN 15.84 




 

 

 

     

     
       

302 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04125500 PINE RIVER NEAR HDXEYVILLE, MI 


LOCATION.--Lat 44.12'11", long 85.47'58", in 914 NWT sec.20, T.21 N., R.12 W., Wexford County, Hydrologic Unit 04060103, on right bank 

500 ft (152 m) upstream fran bridge on State Highway 37, 4.2 mi (6.8 km) northwest of Hbxeyville, 8.0 mi (12.9 km) east of Wellston, 

and 8.0 mi (12.9 len) upstream fran mouth. 


DRAINAGE AREA.--251 mil (650 km2). 


PERIOD OF RECORD.--July 1952 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 775 ft (236 m), by barometer. 


REMARKS.--Records fair except those for periods of no gage-height record, June 11 to July 22, or doubtful gage-height record, Oct. 1­
19, Nov. 3 to June 10, which are poor. Sane regulation during low flows by dams above station. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--28 years, 288 ft./s (8.156 m3/s), 15.58 in/yr (396 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,440 ft3/s (69.1 m3/s) Aug. 6, 1956, gage height, 6.82 ft (2.079 m), from rating 

curve extended above 1,100 ft3/s (31.2 m3/s); minimum, 161 ft3/s (4.56 m3/s) Feb. 2, 1961. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 630 ft3/s (17.8 m3/s) Apr. 10, gage height, 3.01 ft (0.917 m), no peak above base of 

650 ft3/s (18.4 m2/s); minimum, 218 ft3/s (6.17 m3/s) Aug. 24-28; minimum gage height, 1.87 ft (0.570 m) Sept. 7-9. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAN APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

240 
240 
241 
245 
260 

266 
272 
270 
258 
248 

300 
295 
290 
288 
285 

298 
290 
290 
290 
290 

260 
255 
250 
250 
250 

250 
250 
250 
250 
250 

410 
400 
390 
400 
395 

380 
370 
360 
350 
344 

480 
430 
370 
310 
290 

270 
250 
240 
240 
240 

233 
231 
228 
230 
226 

252 
264 
249 
235 
229 

6 
7 
8 
q 

10 

256 
253 
250 
250 
250 

248 
242 
245 
248 
250 

285 
285 
283 
282 
282 

288 
290 
290 
292 
292 

248 
?48 
248 
250 
250 

250 
250 
251 
252 
254 

390 
400 
460 
560 
600 

338 
332 
326 
322 
320 

350 
330 
450 
400 
360 

246 
242 
246 
248 
250 

223 
222 
229 
231 
226 

225 
223 
222 
238 
254 

11 
12 
13 
14 
15 

249 
247 
260 
258 
255 

249 
246 
245 
242 
240 

285 
290 
295 
290 
300 

293 
295 
298 
300 
302 

251 
253 
255 
255 
256 

254 
254 
254 
255 
255 

580 
560 
530 
500 
470 

320 
320 
340 
355 
380 

330 
300 
275 
260 
250 

248 
245 
242 
240 
240 

235 
247 
258 
240 
234 

242 
247 
285 
315 
281 

16 
17 
18 
19 
20 

252 
250 
250 
250 
270 

240 
240 
240 
240 
240 

300 
298 
295 
290 
266 

305 
315 
350 
335 
320 

256 
255 
253 
252 
250 

260 
270 
290 
325 
350 

460 
450 
435 
420 
405 

360 
340 
370 
350 
325 

248 
248 
248 
275 
300 

240 
242 
245 
248 
270 

227 
223 
222 
222 
253 

282 
396 
444 
355 
320 

21 277 246 284 31u 250 370 390 315 290 280 259 323 
22 
23 

280 
331 

270 
290 

282 
300 

300 
290 

250 
250 

390 
400 

380 
370 

300 
282 

280 
265 

270 
251 

238 
227 

338 
375 

24 
25 

381 
331 

290 
280 

330 
310 

285 
280 

250 
250 

380 
310 

360 
350 

270 
260 

258 
250 

242 
237 

223 
218 

338 
309 

26 
27 
28 
,,,.) 
30 
31 

294 
279 
274 
272 
266 
261 

350 
390 
370 
325 
310 
---

350 
330 
315 
305 
300 
300 

278 
278 
275 
270 
268 
265 

250 
250 
250 
250 
---

290 
315 
330 
350 
380 
400 

355 
365 
370 
380 
385 
---

256 
252 
250 
250 
350 
420 

250 
250 
280 
300 
290 
---

235 
242 
248 
242 
235 
235 

218 
218 
221 
230 
250 
231 

311 
298 
281 
272 
265 
---

TOTAL 827? 8087 9260 9122 7295 9189 12920 10107 9214 7643 7173 8668 
moN 
MAX 
.038 
CFSM 
IN. 

267 
381 
240 

1.06 
1.23 

270 
390 
240 

1.08 
1.20 

299 
370 
282 

1.19 
1.38 

294 
350 
265 

1.17 
1.35 

252 
260 
248 

1.00 
1.08 

296 
400 
250 

1.18 
1.36 

431 
600 
350 

1.72 
1.91 

326 
420 
250 

1.30 
1.50 

307 
480 
248 

1.22 
1.37 

247 
280 
235 
.98 

1.13 

231 
259 
218 
.92 

1.06 

289 
444 
222 

1.15 
1.28 

CAL Y4 1979 TOTAL 12076f., mFAN 331 m4A 1400 MIS 222�CFSM 1.32 IN 17.90 
9TP Yi.4 1980 TOTAL_ 106970 mFAN 292 MAX 600 MIN 218 CFSM 1.16 IN 15.85 



 

      

     
     

303 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04126000 MANISTEE RIVER NEAR MANISTEE, MI 


LOCATION.--Lat 44°16'14", long 86.11'56", in NW4 NW' sec.36, T.22 N., R.16 W., Manistee County, Hydrologic Unit 04060103, on right bank 

6.4 mi (10.3 km) northeast of Manistee, 7.8 mi (12.6 km) upstream from Manistee Lake, and at mile 10.8 (17.4 km). 


DRAINAGE AREA.--1,780 mil (4,610 km2), approximately. 


PERIOD OF RECORD.--October 1951 to current year. Monthly discharge only for October, November, 1951, published in WSP 1727. 


GAGE.--Water-stage recorder. Altitude of gage is 585 ft (178 m), from river-profile map. 


REgARKS.--Records good except those for the winter period, which are fair. Flow regulated at all stages by Tippy hydroelectric power-

plant 21 mi (34 km) above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--29 years, 2,001 ft3/s (56.67 m3/s), 15.27 in/yr (388 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,120 ft3/s (202 m3/s) Mar. 30, 1976, gage height, 8.37 ft (2.551 m); maximum gage 

height, 9.15 ft (2.789 m) Feb. 12, 1955, backwater from ice; minimum daily discharge, 570 ft3/s (16.1 m./s) June 18, 1980. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,700 ft./s (133 m3/s) Apr. 13, gage height, 7.73 ft (2.356 m); minimum, 536 ft3/s 

(15.2 m3/s) June 18, gage height, 3.13 ft (0.954 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV 
 DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 
2 
3 
4 
5 

1130 
1960 
1580 
1480 
2090 

2070 
2420 
2030 
1610 
1690 

2790 
2040 
1510 
2620 
2190 

2090 
2410 
2170 
2090 
2130 

2220 
1980 
1800 
1600 
1600 

1870 
1560 
1650 
1760 
1810 

2640 
2930 
3120 
3070 
2810 

3360 
3310 
3110 
2480 
2000 

2030 
2120 
1770 
2250 
2230 

2480 
2470 
2460 
1950 
1310 

2250 
1400 
875 
1740 
1790 

1690 
2120 
1900 
1640 
1450 

6 1930 2150 2390 1550 1750 2030 2350 2660 2330 2100 1840 1400 
7 
8 
9 
10 

1390 
1270 
1900 
1770 

2130 
2190 
1970 
2030 

2420 
2210 
2180 
2220 

1670 
2320 
2000 
1750 

1950 
2260 
2200 
1640 

2460 
1930 
1770 
1770 

2300 
2800 
3560 
4220 

2450 
2310 
2600 
2630 

2610 
2460 
2580 
2510 

1760 
1790 
1930 
1650 

1750 
1810 
1950 
1390 

1230 
1920 
1700 
1800 

11 
12 
13 
14 

2160 
2080 
2370 
1670 

1810 
1790 
1960 
2140 

2360 
2350 
2440 
2340 

1800 
1950 
2000 
2200 

1670 
1980 
2140 
2140 

2210 
2660 
2160 
1990 

4500 
4260 
4620 
4010 

2650 
2250 
2190 
2740 

2250 
2360 
2120 
1370 

1800 
1930 
1960 
1840 

1330 
1590 
2070 
1970 

1630 
1920 
1930 
1760 

15 1420 2020 2250 2470 2180 1950 3440 3100 1360 1990 1770 1260 

16 2190 2010 2070 2470 1990 1780 3420 3130 1230 1850 1680 1890 
17 
18 
19 

2240 
1350 
2170 

2060 
1760 
1550 

1930 
1990 
1840 

2690 
3310 
3790 

1890 
1690 
2100 

1700 
2530 
2320 

3170 
3060 
3060 

2530 
1860 
2110 

643 
570 
1110 

2010 
1500 
1070 

1330 
1210 
1650 

2320 
1970 
2320 

20 2220 2130 1880 3110 2040 2410 2910 2190 1360 1250 1920 2330 

21 
22 
23 
24 
25 

1740 
1730 
2300 
2230 
2530 

2050 
2150 
2590 
2230 
1960 

1920 
2220 
2200 
2540 
2630 

2440 
2770 
2580 
2290 
1940 

2190 
2090 
2150 
1780 
1640 

2800 
3020 
3190 
3180 
2770 

2500 
2830 
3130 
3440 
3230 

2530 
2440 
2220 
2070 
1870 

1480 
1820 
2120 
1970 
1980 

1610 
1760 
1710 
1770 
1820 

2520 
1910 
1500 
1280 
1170 

1900 
1780 
2250 
2050 
2190 

26 
27 
28 
29 
30 
31 

2480 
2700 
1930 
1640 
2800 
2010 

2200 
2850 
3140 
3310 
3130 
---

3420 
3200 
3170 
2900 
2300 
2060 

1860 
1560 
2090 
2250 
1950 
2200 

2010 
2000 
1970 
2030 
---

2440 
2410 
2540 
2420 
2040 
1970 

2950 
2300 
2070 
2930 
3250 
---

1740 
1800 
1740 
1760 
1880 
2240 

1930 
1580 
1820 
2440 
2370 
---

1630 
1340 
1630 
1790 
2390 
2460 

1480 
1930 
1750 
1560 
1710 
1350 

2380 
2160 
1640 
1420 
1900 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

60460 
1950 
2800 
1130 
1.10 
1.26 

65130 
2171 
3310 
1550 
1.22 
1.36 

72580 
2341 
3420 
1510 
1.32 
1.52 

69900 
2255 
3790 
1550 
1.27 
1.46 

56680 
1954 
2260 
1600 
1.10 
1.18 

69100 
2229 
3190 
1560 
1.25 
1.44 

94880 
3163 
4620 
2070 
1.78 
1.98 

73950 
2385 
3360 
1740 
1.34 
1.55 

56773 
1892 
2610 
570 
1.06 
1.19 

57010 
1839 
2480 
1070 
1.03 
1.19 

51475 
1660 
2520 
875 
.93 
1.08 

55850 
1862 
2380 
1230 
1.05 
1.17 

CAL YR 1979 TOTAL 796420 MEAN 2182 MAX 4710 MIN 780 CFSM 1.23 IN 16.64 
WTR YR 1980 TOTAL 783788 MEAN 2141 MAX 4620 miN 570 CFSM 1.20 IN 16.38 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI 

(National stream-quality accounting network and pesticide station) 


LOCATION.--Lat 44°15'02", long 86019'09", in SW; SW, sec.l, T.21 N., R.17 W., Manistee County, Hydrologic Unit 04060103, at 

upstream side of bridge on U.S. Highway 31, in Manistee, and 1.3 mi (2.1 km) upstream from mouth. 


DRAINAGE AREA.--2,000 mi. (5,180 km2), approximately. 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: November 1974 to current year. 

WATER TEMPERATURES: November 1974 to current year. 


INSTRUMENTATION.--Water-quality monitor since March 1977. 


REMARKS.--In addition to water-quality monitor, samples were collected by a local observer on an approximate twice-weekly basis. Water-

discharge measurements are made at times of monthly sampling. Interruptions in the record were due to malfunctions of the instrument. 

Biological Data (Phytoplankton) is for the 1979 and 1980 water year. 


COOPERATION.--Pesticide samples were collected by the U.S. Geological Survey and analyzed by the U.S. Envirorm►ental Protection Agency. 

EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 1,680 micromhos Nev. 18, 1974; minimum daily, 226 micromhos Apr. 22, 1980. 

WATER TEMPERATURES: Maximum, 25.0°C July 20, 21, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum recorded, 962 micromhos Nev. 23; minimum, 226 micromhos Apr. 22. 

WATER TEMPERATURES: Maximum, 23.5°C July 14, Aug. 30; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE-� OXYGEN, OXYGEN COLL-. STREP-. 

CIFIC DIS- DEMAND, FORM, TOCOCCI


STREAM- CON-� SOLVED CHEM- FECAL, FECAL, HARD-

FLOW, DUCT-��TEMPER- OXYGEN, (PER- ICAL KF AGAR�
0.7 NESS 

INSTAN- ANCE�ATURE,�(HIGH UM-MF (COLS. (MG/L
PH DTS-


TIME TANEOUS (MICRO- FIELD WATER SOLVED SCAFi7rR... LEVEL) (COLS./ PER�
AS 

DATE (CFS) MHOS)��(MG/L) (MG/L) 100 ML)���
(UNITS) (DEG C)��ATION)��100 ML) CAC03) 


OCT 

11... 1045��487 86���540 190
2760 7.9���
9.5 9.6 12 55���


NOV 

16... 0830��430��3.5 11.7 36 760 190
2710 7.8 89���� K32���


DEC 

12...�3560 7.7��3.0 300
1430 440 12.2 8
85 113�
190 


JAN 
17... 0930��385
2980 7.6 2.0 12.5 92 16 55 20���������
180 


FEH 

15... 1300��365 .0 85 136 170
3230 7.6 12.3 25 K20����


MAP 

20... 1030�379 4.0 11.7 K36�
3290�7.7 91 0����� 180 

APR 

22...�1330 2260 305 7.7 12.5 96 K7 140
10.0�19 K8��


MAY 

13... 1400 409� 10.0 93 210 180
3210 7.7 11.0 16 34���


JUN 

10... 1400��378 16.0 8.1 84 490 K14 170
3280 8.2���


JUL 

23... 1030� 7.8 7.4 180
3100 415 22.0 86������540 280��

AUG 

28... 1200��451 21.0 7.4 290�K83
1950 7.8 82������


SEP 

26... 1030��404��
3240 8.2 13.5 9.4 90 27 160 80�������
180 


HARD-�MAGNE- SILvER,�SODIUM POTAS-

NESS,�CALCIUM SI0m,�� AD-�BICAR- ALKA-
TOTAL SODIUM,�SIUM, 


NONCAR- DIS- DIS- REcOV- DIS- SORP- DIS- BONATE CAR- LINITY 

RONATE SOLVED SOLVED ERABLE SOLVED TION SOLVED (MG/L BONATE (MG/L 

(MG/L (MG/L Nevi_ (Un/L (MG/L SODIUM RATIO (MG/L AS (MG/L AS 


DATE CAC03)��AS MG) AS NA) AS K1�AS CO3) CAC031
AS CA) AS AG) PERCENT����� HC031 


OCT 

11... 33 56 12 0 16 20 .5 1.3 190 0 150 


NOV 

16... 31 55 12 0 11 15 .4 1.2 190 0 160 


DEC 

12... 51 56 12 13 17 .4 1.4 170 0 140 


JAN 

17... 37 51 12 0 9.1 10 .3 1.1 170 0 140 


FE, 

15... 27 50 12 0 11 12 .4 1.1 180 0 
 150 


MAR 

20... 32 52 12 10 11 .3 1.1 180 0 150 

APR 

2?... 20 40 9.7 0 5.8 8 .2 1.0 160 0 120 


MAY 

13... 53 55 11 0 10 11 .3 1.3 160 0 
 130 


JUN 

1O... 34 50 12 12 13 .4 1.2 180 0 150 


JUL 

23... 27 51 12 11 12 .4 1.1 180 0 150 


All(, 

28• • • 180 0 
 150 


SEP 

2,5•• • 39 52 12 0 13 14 .4 1.2 180 0 140 




 

  

 

    

 

 

  

 

  

 

 

       

    

 

      

 

  

 

 

 

         

 

 

        
          

         

       

          

          

          

          

       

          

          

         

          

       

STREAMS TRIBUTARY TO LAKE MICHIGAN 305 

04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

�

SOLIDS, SOLIDS, �SOLIDS. 

�

CARBON �CHLO- FLUO- SILICA, RESIDUE SUM OF �SOLIDS. RESIDUE SOLIDS, 

�

OJOXIDE SULFATE �RIDE, �PIUE, �DIS �AT 180 �CONSTI �DIS- �AT 105 �RESIDUE 
DIS- DIS- DIS- DIS- SOLVED �DEG. C TUENTS, �SOLVED DEG. Cs AT 105 

�

SOLVED �SOLVED �SOLVED �SOLVED �(MG/L �DIS... �DIS... �(TONS �SUS- �DEG. C, 
(MG/L (MG/L (MG/L (MG/L AS SOLVED SOLVED PER PENDED TOTAL 

DATE �AS CO2) �AS SO4) �AS CL) �AS F) �ST02) �(MG/L) �(MG/L) �DAY) �(MG/L1 �(MG/L) 

OCT 
11... 3.8 �13 �50 �.1 �7.6 �257 �251 �1920 �10 �288 

NOV 
16... 4.8 14 �37 �.1 �8.3 �229 �233 �1680 �0 �252 

DEC 
I?... 8.4 13 �42 �.1 �8.4 �262 �231 �2520 �6 �278 

JAN 
17... 6.8 12 �20 �.1 �8.2 �208 �204 �1670 �5 �235 

FEP 
15... 7.2 14 �33 �.1 �8.0 �219 �219 �1910 �5 �248 

MAP 
20... �5.7 �13 �34 �.1 �8.1 �231 �2050 �7 �251 
APP 
2?... 4.7 �12 �9.6 �.1 �6.3 �176 �165 �1070 �11 �214 
MAY 
13... �5.1 �1? 43 �.1 �6.9 �261 �218 �2260 �0 �315 

JUN 
10... 1.7 12 31 .1 7.5 255 211 2260 

JUL 
23... 4.6 11 34 .1 �5.8 �271 �217 �2270 �10 �281 
AUG 
28... �4.6 12 �51 �.1 �277 �1460 �8 �295 
SEP 
26... �1.7 12 34 .1 8.3 248 222 �2170 �11 �284 

NITRO- NITRO- NITRO- 
NITRO- GEN, NITRO- GEN, NITRO- NITRO-. GENgAM- 
GEN, 802+803 GEN, AMMONIA GEN, GEN. MONIA . NITRO- NITRO- PH05- 

NO2.NO3 DIS- AMMONIA DIS- AMMONIA ORGANIC ORGANIC GEN. GEN, PHORUS, 
TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 

�

(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 884) AS N) AS N) AS N) AS NO3) AS P) 

OCT 
11... .11 .11 .080 .250 .10 .13 .21 .32 1.4 .020 

NOV 
16... .25 .050 .050 .06 .16 .21 .010 

DEC 
12... .30 .30 .060 .060 .07 .20 .26 .56 2.5 .020 

JAN 
17... .25 .23 .01U .020 .01 .11 .12 .37 1.6 .020 

FER 
15... .23 .24 .050 .040 .06 .26 .31 .54 2.4 .020 

MAP 
20... .35 .3S .050 .000 .06 .12 .17 .52 2.3 .020 
APP 
22... �.31 �.3U �.060 .010 .07 .30 .36 .67 3.0 .030 
MAY 
13... .17 .17 .080 .050 .10 .39 .47 .64 2.8 .030 

JUN 
10... .17 .16 .060 .030 .07 .25 .31 .48 2.1 .040 

JUL 
23... .12 .12 .050 .070 .06 .22 .27 .39 �1.7 .020 
AUG 
28... .07 .07 .060 .000 .07 .29 .35 .42 1.9 .020 

SEP 
26... .15 .16 .000 .020 .00 .28 �.28 �.43 �1.9 .030 



����

STREAMS TRIBUTARY TO LAKE MICHIGAN
306�
 

04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


PHOS.. PROS-��CHLOR-B SED.
CHLOR-A SEDI-

PHOS-. PHORUS, PHYTO.. MENT SUSP.
PHORUS.��PHYTO 


PHOS-.�PHORUS, ORTHOPH PLANK- CARBON, SEDI-�
ORTHOPH��PLANK..� DIS.. SIEVE 

PHORUS,�OSPHATE TON TON�ORGANIC MENT,�DIAM.
DIS- OSPHATE�� CHARGE, 

TOTAL�DISSOL. CHROMO CHROMO�TOTAL SUS�
SUS- % FINER 

(MG/L�(MG/L (MG/L�FLUOROM (MG/L PENDED�THAN 


SOLVED DISSOL.��

(MG/L�FLUOROM� PENDED 


DATE AS PO4)�AS PO4)� AS C) (T/DAY)
AS P) AS P)�(UG/L) (UG/L)�(MG/L)�.062 MM 


OCT 

11... .06 .010 .020 .06 
 5 37 100 


NOV 

16... .03 .010 .000 .00 10.3 .000 


DEC 

12... .06 .010 .010 .03 .670 .000 11 5 48 100 


JAN 

17... .06 .020 .000 .00 .000 .000 


FE9 

15... .06 .010 .000 .00 .000 .000 3.5 


MAP 

20... .06 .010 .010 .03 .000 .000 5.3 11 98 
 100 

APR 

22... .09 .010 .000 .00 1.41 .000 

MAY 

13... .09 .010 .000 .00 3.28 .000 5.5 --


JUN 

10... .12 .010 2.60 .160 2.9 
 10 89 100 


JUL 

23... .06 .010 .000 .00 5.70 .000 
 5.5 10 84 100 


AUG 

28... .06 .000 .000 .00 2.90 .200 10 
 53 100 


SEP 

26... .09 .010 .000 .00 6.35 .100 7 61 100 


CHRO.. 

HARIUM,�CADMIUM�MIUM, CHRO- COBALT,�COPPER, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, TOTAL 

ARSENIC DIS.. RECOV DIS.. RECOV.. DIS.. RECOV- DIS.. RECOV.. DIS.. RECOV 

TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 


TIME�(0G/L (UG/L��(UG/L��(UG/L��(UG/L��(UG/L (UG/L��
(UG/L (UG/L (UG/L (UG/L 

DATE�AS AS) AS AS)��AS BA)��AS CD)��AS CR)��AS CO)��
AS HA) AS CD) AS CR) AS CO) AS CU) 


OCT 

1 1 ••• 1045 3 3 40 3 10 1 8 

JAN 
17•• • 0930 1 0 100 30 2 20 10 0 0 4 

APR 
22• • • 1330 2 2 <50 30 5 30 20 1 
SEP 
26• • • 1030 1 1 100 100 0 0 40 0 0 43 

MANGA.. 

IRON,�LEAD,�LITHIUM NESE, MANGA... MERCURY�NICKEL, 


COPPER, TOTAL IRON, TOTAL LEAD, TOTAL TOTAL NESE, TOTAL MERCURY TOTAL 

DIS..�RECOV.. DIS-��°TS.. RECOV- DIS..��
RECOV 

SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L�(UG/L 


RECOV..�RECOV�� RECOV.. DIS-��


(UO/L����(UG/L��(UG/L��(UG/L�

DATE�AS FE)��AS PR) AS MN)�AS HG) AS HG)��
AS CU) AS FE) AS PB)��AS LT)��AS MN)� AS NI) 


OCT 
1 1 • • • 3 280 30 9 4 2 .2 7 

JAN 
1 7• • • 1 280 40 0 0 20 8 .1 <.1 2 

APP 
22... 5 390 40 0 0 20 8 .1 .1 2 

SEP 
26• • • 8 280 50 9 0 10 20 0 .2 .1 

SELE..�TI-� CARBON, CARBON,
ZINC,�

NICKEL, SELE- NIUM, SILVER, TANIUM, TOTAL ZINC, ORGANIC ORGANIC 

DTS..�°IS.. RECOV..�DIS- CYANIDE
DTS-�� DIS- SUS-���

SOLVED TOTAL SOLVED SOLVED SOLVED ERABLE SOLVED SOLVED PENDED TOTAL PHENOLS 

MOIL (UG/L��(UO/L��(UG/L��(MG/L�(MG/L 


NIUM,� DIS...�


(UG/L (UG/L (UG/L�(MG/L�

DATE�AS SE)��AS AG)��AS ZN)��AS C)��AS CN)�
AS NT) AS SE) AS TI) AS ZN) AS C)�(UG/L) 


OCT 
1 1 ••• 0 0 0 0 10 2.5 .3 

JAS 

1 7• •• 0 0 0 0 50 3.2 .2 

APR 

22... 0 0 0 0 10 10 10 

SEP 

26... 0 0 0 0 <5 70 7.9 
 .7 .00 
 2 
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307
STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


PESTICIDE ANALYSES 

CHLOR-

PCH. ALDPIN, DANE. DDO.

�ODE.
�

TOTAL TOTAL TOTAL TOTAL TOTAL
�


IN HOT- IN BOT- CHLOP- IN BOT- IN BOT- IN BOT-

����


PCH. TOM MA- ALDOIN, TOM MA- DANE, TOM MA- DOD, TOM MA- DDE, TOM MA-


TIME TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL 

DATE 
� 

(UG/L) (UG/K6) (UG/L) (UG/KG) (UG/L) ((IG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


DEC 

12... 1430��NO ND ND�ND ND ND�ND�ND�
ND�ND 


DI- DT-

OUT. AZINON, FLORIN, 
 ENDRIN,�ETHION. 

TOTAL TOTAL TOTAL�TOTAL�TOTAL 


IN HOT DI- IN ROT- DI- IN ROT- IN (401. IN BOT-�
.. � HEPTA-

DOT. TOM MA- AZINON, TOM MA- ELDPIN TOM MA- ENORIN, TOM MA- ETHION, TOM MA- CHLOR. 


TOTAL TEPIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL 
 TOTAL TERIAL TOTAL 


DATE (06/L) (0G/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) 


DEC 

12...�ND NO ND NO ND NO NO ND�ND�
ND�ND 


METHYL 


CHLOR• CHLOR LINDANE THION, OXY-�

HEPTA- HEPTA- MALA- METH-


PARA-


TOTAL HEPTA- EPDXIDE� TOTAL TOTAL METH- CHLOP, METHYL THION, 

IN HOT- CHLOR TOT. IN IN ROT- PALA- IN ROT- OXY-� TOT. IN 


TOM MA- EPDXIDE� THION, TOM MA-�

TOT. IN PARA-��


THION,�

TERIAL TOTAL MATL. TOTAL TEPIAL TOTAL TERIAL TOTAL MAIL. TOTAL MAIL. 


BOTTOM�BOTTOM
BOTTOM LINDANE TOM MA-�CHLOR,�


(UG/KG) (UG/L) (UG/KG)
DATE (UG/KG) (LIG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) 


DEC 

12... NO NO ND ND ND ND NO�ND�ND�ND�
� ND 


METHYL PAPA- TOXA- TRI-

TRI- THION. PHENE. THION. 


METHYL THION, TOTAL TOTAL TOTAL 

TRI- TOT. IN PARA- IN POT- TOX- IN ROT- TOTAL IN BOT-

THION. BOTTOM THION. TOM MA- APHENE. TOM MA- TRI- TOM MA-�
2.4-D, 2.4.5-T SILVEX, 


TOTAL MAIL. TOTAL TEPIAL TOTAL TEPIAL THION TERIAL TOTAL TOTAL TOTAL 

DATE�(UG/L) ((1G/KG) (UG/L) (UG/KG) (0G/L1 (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/L)
(UG/L)���


DEC 

12...�Nn ND ND ND ND ND ND�ND�ND 
 ND��ND 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


PERI- CHLOR-A CHLOR-B 

OF CHLORO- PERI- PHYTON PERI- PERI­
EXPO- PHYL- PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PERI-�


LENGTH BIOMASS 


ASH DRY GRAPHIC GRAPHIC 

TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 


DATE� (UNITS)�G/S0 M (MG/M2) (MG/M2)
G/SO M�


DEC 
�
.710�.420 .000 


FEB 

12• • • 1430 33 .00 .710�


�
 .350�
.160�.000
15• • • 1300 29 229 .080�

MAY 
�
 .200
4.65 5.35 .720�
13... 1400�21 972��


AUG 
�
 .000
1.30�
28• • • 1200�36�
 



 

 

 

308 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126528 mANIsTEF RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 15,78 MAR 21,79 MAY 9,79 JUN 13,79 JUL 18,79

TIME 1000 0915 1000 0900 1030 


TOTAL CFLLS/ML 1500 71 1000 490 
 1200 


DIVERSITY: DIVISION 1.1 0.6 0.3 1.6 1.3 

.CLASS 1.1 0.6 0.3 1.6 1.3 

..ORDER 1.8 1.4 0.8 1.8 1.7 

...FAMILY 1.9 2.4 0.9 2.4 2.5 

....GENUS 1.9 2.4 1.0 2.4 2.7 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...COELASTRACEAE 
....COELASTRUM 2300 47 100 8 
...HYDRoDICTYACEAE 
....PFDIASTRUM 
...mICRACTINIACEAE 
....mICRACTINIum 2104 16 
...00CYSTACEAE 
....ANKISTRODESMUS 14 1 14 1 39 8 39 3 
....CHLORELLA 
....CLOSTERIOPSIS 14 1 
....00CYSTIS 
....SELENASTRUM 
....TETRAEDRON 
....TREuBARIA 
....WESTELLA 51 4 
...SCENEDESmACEAE 
....CRUCIGENIA 
....SCENEDESmUS 72 5 130 10 
..TETPAsPORALES 
...COCCOmYXACEAE 
....ELAKATOTHRIx 
..ULOTRICHALES 
...ULOTRICHACEAE 
....ULOTHRIX 
"VOLVOCALFS 
...CHLAMYDOmoNADACEAE 
...•CARTERIA 14 1 14 1 
....CHLAmYDOmONAS 13 1 
...vOLvoCACEAE 
....EUDORINA 
....PANDORINA 
..7YGNEmATALES 
...DESMIDIACEAE 
....STAuRASTRum 

CHRYSOPHYTA 
.HACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACFAF 
....CYCLOTELLA 
....mFLOSIRA 

8104 53 
-- -

254 36 
__ -

8300 83 
-- -

26 5 
-

13 1 
5300 42 

..PENNALES 

...ACHNANTHACFAE 

....ACHNANTHES 150 21 

....COCCONEIS -- - - -

...CYmBELLACEAE 

....CyMBELLA 

...FRAGILARIACEAE 

....ASTFRIONELLA 3500 23 - _ 

....FRAGILARIA 14 1 -- - 26 5 

....SYNEDRA 

...GOmPHoNEMATACEAF 
-- - 5 7 29 3 51 4 

....GOmPHONEMA 

...NAVICULACEAE 
- 10 14 13 3 

....NAVICULA _ 5 7 

...NITZSCHIACEAE 

....NIT7SCHIA 100 10 26 2 

.CHRYSOPHYCEAE 

..CHRYSOmONADALES 

...mALLomONADACEAE 

....mALLomONAS - _ 

...oCHRomONADACEAE 

....DINOBRYON 13 1 

NOTE: 0 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

     
     

 
 

  

 

 

309 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT mANISTEE. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDEnTIFICATION OF PNYTOPLANKTON 


DATE NOV 15.78 MAR 21.79 MAY 9.79 JON 13►79 JUL 18.79 
TIME 1000 0915 1000 0900 1030 

CELLS PER— CELLS PER— CELLS PER— CELLS PER— CELLS PER—
 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CPYPTOMONADS) 
.CRYPTOPHYCEAE 
..CPYPTOMONADALES 
...CRYPTnCHRYSIDACEAE 
....CHROOMONAS 64 13 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 14 1 51 11 77 6 

CYANOPHYTA (BLUE—GREEN ALGAE) 

.CYANOPHYCEAE 

"CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUR 

....ANACYSTIS 230# 15 39 8 

..HORmOGONALES 

...NOSTOCACEAE 

....ANARAENA 

....ANARAENOPSIS 

....APHANIZOMENON 

...OSCILLATORIACEAE 

....0SCILLATORIA 


FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...FUGLENACEAE 

....EUGLENA 

....TRACHELOMONAS 14 1 


PyRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

"PERIDINIALES 

...GLENODINIACEAE 


CLENODINIUM 10 14 


NOTE: 0 — DOMINANT ORGANISM; EODAL TO OR GREATER THAN 15% 

* — OBSERVED ORGANISM. MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

 

310 STREAMS TRIBUTARY TO i_AKE MICHIGAN 


0412052n MANISTEF RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 AUG 15,79 SEP 18,79 NOV 16.79 MAR 20,80

TIME 0900 1330 0830 1030 


TOTAL CELLS/ML 740 5700 460 51 


DIVERSITY: DIVISION 
 1.4 1.5 1.4 0.0 

.CLASS 1.4 
 1.5 1.4 0.0 

..ORDER 2.1 2.4 0.0 0.8 

...FAMILY 
 2.3 3.0 0.0 2.0 

....GENUS 
 2.3 3.2 0.0 2.0 


ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 13 2 * 0 
...COELASTRACEAE 
....COELASTRuM 720 13 
...HYDRODICTYACEAE 
....PEDIASTRUM 100 2 
...MICRACTINIACEAE 
....MICRACTINIUm 
...00CYSTACEAE 
....ANKISTRODESMUS 26 4 0 25 5 
....CHLORELLA 5 1 
....CLOSTER1OPSIS 
....00CYSTIS 
....SELENASTRUM 
....TETRAFDRON 39 1 
....TREURARIA * 0 
....WESTELLA 
...SCENEDESmACEAE 
....CRUCIGENIA 52 1 
....SCENEDESmUS 100 14 150 3 
..TETRASPORALES 
...COCCOmYXACEAE 
....ELAKATOTHRIX 52 1 
..ULOTRICHALES 
...ULOTRICHACEAE 
....ULOTHRIX 230 4 
..VOLVOCALES 
...CHLAMYDOmONADACEAE 
....CARTERIA 
....CHLAmYDOmONAS * 0 10 2 
...VOLVOCACEAE 
....EUDORINA 310# 42 
....PANDORINA -
..ZYGNEMATALES 
...DFSmIDIACFAE 
....STAuRASTRum 5 1 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....mFLOsTRA 
..PENNALES 

26 
--

4 
-

360 
210 

6 
4 

56 
36 

12 
8 

13# 25 

...ACHNANTHACEAF 

....ACHNANTHFS 

....COCCONFIS 

...CymRELLACEAE 
5 1 

....CYmRELLA 

...ERAGILARIACEAE 
10 2 13# 25 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEDRA 

...GOmPHONEmATACFAE 

77 11 100 2 
10 
20 
5 

2 
4 
1 

....GOmPHONEmA 

...NAVICULACEAE 

....NAVICuLA 

...NITZSCHIACEAF 
46 10 13# 25 

....NITZSCHIA 

.CHRYSOPHYCEAE 
. 0 13# 25 

..CHRYSOMONAOALES 

...MALLOMONAOACEAE 

....MALLOMONAS 

...00HROMONADACFAE 

....DINORRYON 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OHSERVEO ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 




 

  

 

 

 

311 STPE.AMS TPIHOTARY Tn LAKE MICHIGAN 


0412652o mANISTEF RIVER AT MANISTEE, MI--CONTINUED 


(JUALITATIvE Amp ASSOCIATE)) QUANTITATIVE ANALYSES OF BIOLOPICAL 0474, WATER YEAR OCTOBER 1978 TO SEPTEMSER 1980 

IDENTIEICATInN OF PHyT0PLANKTnN 


DATE 
TIME 

AUG 15.79 
0900 

SEP 18,79 
1330 

NOV 16,79 
0830 

MAR 20,80 
1030 

ORGANISM 
CELLS PER- - CELLS PER- CELLS PER- CELLS PER-
/ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 
 30 7 

..CRYPTOmONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 
 100 2 

...CRYPTOMONAOACEAE 

....CRYPTOMPNAS 
 90 2 200$ 43 


CYANOPHYTA (SLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLOM -
 1900$ 33 

....ANACYSTIS 
 170$ 23 . 0 

..HORMOGONALFS 

...NOSTOCACEAE 

....ANA8AENA 
 52 1 

....ANASAENOPSIS 

....APHANIZOmENON 
 770 14 

...OSCILLATORIACEAE 

....OSCILLATORIA 
 620 11 


EUGLENOPHYTA (EUGLENOIDS) 

.FUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 
 13 ? * 0 

....TRACHELOmONAS 


PyRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAF 

..PERIDINIALES 

...GLENODINIACEAE 

....GLENOPINIUM 


NOTE: A - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEF RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR 
OCTOBER 1978 TO SEPTEMBER 1980

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 MAY 13.80 JUN 10,80 AUG 28,80 SEP 26,80

TIME 1400 1400 1200 1030 


TOTAL CELLS/ML 490 570 2000 
 1300 


DIVERSITY:� 1.0 1.6 1.5 1.3
DIVISION 

.CLASS 1.0 1.7 1.5 1.3 

...ORDER 1.5 2.3 2.0 1.8 

...FAMILY 1.7 2.5 2.2 2.3 

....GENUS 2.3 2.7 2.4 2.6 


CELLS PER- CELLS PER- CELLS PER- CELLS PER
�
ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA�
(GREEN ALGAE)

.CHLOROPHYCEAE 

...CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 

...COELASTRACEAE 

.....COELASTRUM 

...HYDRODICTYACEAE 

....PEDIASTRUM 
 410# 33 

....MICRACTINIACEAE 


310# 16 

....00CYSTACEAE 

.....ANKISTRODESMUS 
 13 2 26 2 

.....CHLORELLA 26 5 

....CLOSTERIOPSIS 

....00CYSTIS 13 3 

....SELENASTRUM 
 39 7 

......TETRAEDRON 

4.....TREUBARIA 

....WESTELLA 

...SCENEDESMACEAE 

....CRUCIGENIA 

.....SCENEDESMUS 52 11 100 8 

..TETRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 

...ULOTRICHALES 

...ULOTRICHACEAE 


..VOLVOCALES 


...CHLAMYDOMONADACEAE 


....CARTERIA 


.....CHLAMYDOMONAS 
 26 5 26 5 26 2 


...VOLVOCACEAE 


....EUDORINA 

..PANDORINA 
 210# 36 210# 16 


..2YGNEMATALES 


...DESMIDIACEAE 


....STAURASTRUM 


CHRYSOPHYTA 

.RACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 250m 50 52 9 13 1 140 11 

....MELOSIRA 
 91# 10 230 12 260# 20 

..PENNALES 

...ACHNANTHACEAF 

.....ACHNANTBES 


....CYMBELLACEAE 


.....CYMBELLA 


...FRAGILARIACEAE 


....ASTERIONELLA 


....FRAGILARIA 
 -- - - 7204 37 


....SYNEDRA 26 5 


....GOMPHONEMATACEAE 


....GOMPHONE.A 
 13 1 


...NAV1CULACEAE 

13 3 13 1 


...NIT2SCHIACEAE 


....NITZSCHIA 52 9 26 1 


.CHPYSOPHYCEAE 


..CHRYSOMONAOALES 


...MALLOMONAOACEAE 


....MALLOMONAS 
 13 2 


...00HROMONADACEAE 


....0INOBRYON 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

OBSERVED ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IOtNTIFICATIoN OF PHYTOPLANKToN 


DATE MAY 13,80 JUN 10,80 AUG 28.80 SEP 26,80

TIFF 
 1400 1400 1200 1030 


rFLLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CPYPTOPHYTA (CRYPTOmONADc) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHPOOmONAS 13 3 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 13 3 52 4 


CYANOPHYTA (HLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHPOOCOCCALES 

...CHROOCOCCACEAF 

....AGMENELLUM 

....ANACYSTIS 
 120# 20 13 1 39�
3 

..HOPMOGONALES 

...NOSTOCACEAE 

....ANABAENA 
 460W 24 

....ANAHAFNOPSIS 
 140�
7 

....APHANIZOmENON 

...OSCILLATORIACEAE 

....0SCILLATORIA 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 

....TRACHFLOmONAS 
 26 1 


PYRPHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..PERIDINIALES 

...GLENODINIACEAE 

....GLENODINIUM 
 26 5 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

-
OHSERVED ORGANISM, MAY NOT HAVE REEN COUNTED; LESS THAN 1/2% 




 

 

 

            

314 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROmHOS/Cm AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 648 351 405 459 330 366 385 325 347 
2 
3 
4 
5 

---
414 

---
359 

---
385 

445 
488 
770 
803 

343 
349 
329 
333 

388 
385 
379 
397 

461 
538 
547 
578 

322 
355 
357 
334 

357 
397 
399 
397 

426 
477 
484 
395 

329 
324 
326 
337 

358 
359 
363 
358 

6 451 378 405 542 339 386 448 357 395 744 342 448 
7 400 379 390 417 332 371 428 336 375 692 351 431 
8 485 389 418 464 348 401 583 383 412 765 340 449 
9 469 387 415 441 346 379 480 324 399 652 362 450 
10 406 386 396 406 343 363 646 318 372 798 379 515 

11 
12 
13 

523 
440 
466 

380 
382 
373 

406 
403 
422 

654 
612 
744 

375 
358 
370 

430 
424 
437 

616 
545 
502 

327 
349 
328 

366 
381 
381 

520 
720 
590 

337 
350 
342 

398 
410 
409 

14 415 374 388 672 366 422 461 365 404 436 340 376 
15 410 374 387 684 362 453 674 325 404 465 337 380 

16 427 357 382 551 358 400 --- 473 350 387 
17 427 342 370 481 343 391 --- --- --- 400 326 362 
18 465 366 385 422 335 357 894 348 437 415 338 358 
19 450 349 381 530 333 388 740 338 426 405 330 370 
20 424 330 360 581 364 424 502 321 374 462 330 377 

21 379 339 353 878 336 448 491 321 364 420 330 365 
22 768 346 427 852 350 457 482 340 373 411 329 368 
23 665 349 416 962 343 443 632 336 382 428 336 380 
24 
25 

626 
458 

384 
355 

428 
388 

488 
545 

323 
351 

380 
394 

411 
514 

318 
333 

362 
390 

455 
435 

328 
326 

381 
373 

26 444 346 372 922 331 433 502 341 386 440 345 376 
27 453 362 388 535 358 401 429 337 377 448 333 388 
28 455 352 390 475 337 385 487 355 392 550 347 407 
29 
30 

405 
510 

354 
342 

376 
375 

450 
461 

342 
362 

384 
389 

449 
396 

344 
327 

386 
353 

420 
444 

323 
330 

367 
369 

31 718 330 367 --- --- --- 381 331 348 387 321 347 

MONTH 962 323 403 798 321 388 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 370 321 344 380 279 331 353 250 292 
2 378 315 339 --- --- --- 404 292 337 347 262 301 
3 383 338 356 438 383 413 436 289 336 347 269 298 
4 396 321 365 421 371 392 491 241 344 381 273 317 
5 392 324 358 429 364 398 397 302 339 592 273 332 

6 382 332 351 384 248 283 650 296 376 
7 369 324 348 521 258 304 624 270 324 
8 382 327 353 431 241 319 507 280 329 
9 383 323 346 356 228 296 480 288 330 
10 393 334 354 382 255 308 420 286 328 

11 384 339 353 404 269 319 603 299 372 
12 382 327 350 433 246 322 677 310 400 
13 
14 

399 
427 

341 
341 

364 
381 

453 
366 

260 
235 

323 
296 

714 
612 

306 
306 

385 
363 

15 429 353 384 413 254 297 473 305 355 

16 423 344 372 376 250 288 379 298 340 
17 --- --- 389 252 292 487 307 357 
18 --- --- --- 396 237 278 571 309 359 
19 425 357 386 424 254 299 648 326 374 
20 413 349 375 388 250 298 525 321 393 

21 525 357 418 353 297 322 361 240 292 503 320 367 
22 490 361 418 360 314 333 328 226 266 439 338 378 
23 443 348 388 348 280 317 413 241 298 459 339 372 
24 425 372 401 330 287 313 389 254 302 528 357 406 
25 462 390 419 333 297 318 352 243 306 499 353 405 

26 461 386 417 321 278 299 405 249 289 535 363 393 
27 471 395 428 339 274 302 351 245 284 554 352 417 
28 422 381 398 322 254 295 316 237 268 490 342 398 
29 
30 

--- --- --- 366 
384 

254 
273 

287 
321 

324 
385 

237 
254 

270 
289 

583 
706 

350 
353 

433 
452 

31 365 277 313 --- --- --- 485 378 413 

AoNTH 521 226 302 714 250 366 



 

            

   

 

 

 

315 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 OED. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

464 
442 
515 
452 
504 

369 
375 
394 
386 
416 

407 
417 
438 
416 
440 

451 
431 
462 
431 
567 

410 
387 
411 
390 
394 

428 
408 
434 
407 
573 

428 
454 
484 
480 
491 

399 
378 
427 
429 
428 

407 
406 
462 
446 
446 

578 
554 
540 
---

350 
353 
342 
---

408 
388 
386 
---

6 
7 
8 
9 
10 

583 
661 
443 
470 
386 

385 
356 
370 
341 
347 

468 
435 
402 
382 
365 

536 
543 
545 
611 
543 

462 
438 
376 
424 
371 

491 
496 
449 
490 
415 

437 
490 
502 
487 
530 

420 
418 
432 
409 
408 

428 
451 
467 
435 
454 

---

---

11 
12 
13 
14 
15 

418 
401 
416 
673 
695 

344 
384 
383 
412 
621 

375 
394 
396 
519 
650 

617 
490 
477 
425 
422 

411 
437 
385 
368 
373 

499 
467 
429 
395 
391 

502 
431 
422 
418 
404 

393 
390 
375 
397 
371 

450 
410 
394 
407 
386 

---

16 
17 
18 
14 
20 

639 
661 
675 
727 
702 

549 
549 
567 
646 
599 

589 
589 
633 
682 
637 

490 
480 
404 
444 
526 

396 
396 
357 
371 
397 

439 
422 
374 
405 
460 

410 
479 
661 
482 
518 

374 
383 
392 
371 
379 

389 
412 
435 
413 
430 

---
---

21 
22 
23 
24 
25 

635 
549 
503 
634 
611 

520 
500 
420 
414 
495 

569 
528 
461 
520 
560 

500 
406 
394 
406 
414 

391 
354 
357 
376 
396 

431 
373 
367 
388 
403 

484 
483 
498 
670 
514 

359 
352 
369 
371 
388 

409 
394 
409 
432 
434 

---

---

26 
27 
28 
29 
30 
31 

634 
802 
797 
661 
546 
---

482 
615 
611 
569 
447 
---

539 
714 
676 
607 
492 
---

413 
426 
430 
438 
426 
447 

396 
399 
401 
415 
409 
420 

402 
410 
412 
473 
417 
427 

490 
518 
489 
490 
517 
475 

399 
379 
370 
346 
367 
366 

430 
411 
409 
403 
398 
403 

MONTH 802 341 510 617 354 428 670 346 421 

TEMPERATURE, WATER (DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 

10.0 
9.5 

9.0 
7.5 

9.5 
8.5 

2.5 
2.0 

1.0 
1.5 

2.0 
1.5 

2.0 
2.0 

1.5 
2.0 

2.0 
2.0 

3 8.0 7.5 7.5 2.5 1.0 1.5 2.0 1.5 1.5 
4 
5 14.5 13.5 14.5 

7.5 
7.5 

7.0 
7.0 

7.0 
7.5 

2.5 
3.0 

1.5 
1.5 

1.5 
2.0 

1.5 
1.5 

1.0 
1.0 

1.5 
1.0 

6 
7 
8 
9 

14.5 
13.5 
12.5 
12.5 

13.5 
12.5 
11.5 
11.5 

14.0 
12.5 
12.0 
12.0 

8.0 
7.5 
7.0 
6.0 

7.5 
6.5 
5.5 
5.0 

7.5 
7.0 
6.5 
5.5 

3.5 
3.0 
2.0 
2.0 

3.0 
1.5 
1.0 
1.0 

3.0 
2.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

1.0 
.5 
.5 
.5 

1.0 
1.0 
1.0 
1.0 

10 11.0 10.5 11.0 5.5 5.0 5.0 2.5 1.5 1.5 1.5 .5 1.0 

11 10.5 10.0 10.5 5.0 4.5 5.0 3.5 2.5 3.0 1.0 .5 1.0 
12 10.5 9.5 10.0 5.5 4.5 5.0 4.5 1.5 2.5 1.0 .5 1.0 
13 10.0 8.5 9.5 5.5 5.0 5.5 2.0 1.0 1.5 1.0 .5 1.0 
14 
15 

9.0 
9.5 

8.5 
8.5 

8.5 
8.5 

6.0 
5.5 

5.0 
5.5 

5.5 
5.5 

1.0 
1.5 

.5 

.5 
1.0 
1.0 

1.0 
.5 

.0 

.0 
.5 
.5 

16 
17 

10.0 
10.5 

9.0 
10.0 

9.5 
10.5 

5.5 
5.5 

5.0 
5.0 

5.0 
5.0 

1.5 .5 1.0 
--- --- ---

18 10.5 10.0 10.0 5.5 5.0 5.0 .5 .0 .0 1.5 1.5 1.5 
19 
20 

11.0 
12.0 

10.0 
10.5 

10.5 
11.5 

6.0 
6.5 

5.5 
6.0 

6.0 
6.5 

1.0 
1.0 

.0 

.5 
.5 
.5 

1.5 
1.0 

1.0 
1.0 

1.5 
1.0 

21 
22 

14.0 
14.5 

12.5 
13.0 

13.0 
14.0 

6.0 
6.0 

5.5 
6.0 

6.0 
6.0 

1.0 
1.5 

.5 
1.0 

.5 
1.0 

1.5 
1.5 

1.0 
1.0 

1.0 
1.0 

23 
24 
25 

14.0 
12.0 
10.0 

12.0 
9.5 
8.5 

13.0 
10.5 
9.0 

6.0 
5.5 
5.5 

5.5 
5.0 
5.0 

6.0 
5.5 
5.0 

2.0 
3.0 
2.5 

1.0 
2.0 
2.0 

1.5 
2.5 
2.0 

1.0 
1.5 
1.0 

.5 
.5 
.5 

1.0 
1.0 
1.0 

26 
27 

8.5 
8.5 

7.5 
7.5 

8.0 
8.0 

5.5 
5.5 

5.0 
5.0 

5.0 
5.0 

2.0 
2.0 

1.5 
1.5 

2.0 
2.0 

1.0 
1.0 

.5 

.5 
1.0 
.5 

28 
29 
30 

8.5 
9.0 
9.0 

8.0 
7.5 
8.0 

8.0 
8.0 
8.5 

5.0 
4.0 
3.5 

4.0 
3.5 
2.0 

4.5 
4.0 
3.0 

2.0 
2.0 
1.5 

1.5 
1.5 
1.5 

2.0 
2.0 
1.5 

1.0 
1.0 
1.0 

.5 

.0 

.0 

1.0 
.5 
.5 

31 9.5 8.0 8.5 --- --- --- 2.0 1.5 1.5 .5 .0 .0 

MONTH 10.0 2.0 6.0 



 

            

 

316 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 
1 
2 
3 
4 
5 

1.0 
.5 
.5 
1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.5 

.5 

1.5 
1.5 
1.5 

.5 

.5 

.5 

1.0 
1.0 
1.0 

5.5 
6.0 
5.5 
5.5 
6.0 

5.0 
5.0 
4.5 
4.5 
5.0 

5.0 
5.5 
5.5 
4.5 
5.5 

11.5 
12.0 
13.5 
14.5 
15.5 

10.0 
11.0 
12.0 
12.5 
13.0 

11.0 
11.5 
12.5 
14.0 
14.5 

6 
7 
8 
9 
10 

1.0 
1.0 
1.0 
1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.5 

.5 

.5 

7.0 
7.5 
7.5 
7.5 
7.0 

6.0 
7.0 
7.0 
7.0 
6.0 

6.5 
7.0 
7.0 
7.0 
6.5 

14.0 
13.5 
12.0 
12.0 
12.0 

12.5 
12.0 
11.0 
11.0 
11.5 

13.5 
12.5 
11.5 
11.5 
12.0 

11 
12 
13 
14 
15 

1.0 
1.0 
1.0 
1.0 
1.0 

.0 

.0 

.0 

.5 

.0 

.5 

.5 

.5 

.5 

.5 

6.5 
6.0 
6.0 
6.0 
5.5 

5.5 
5.5 
5.0 
5.0 
4.5 

6.0 
5.5 
5.5 
5.0 
5.0 

13.5 
14.0 
13.5 
12.5 
13.5 

12.0 
12.5 
12.5 
12.0 
12.0 

12.5 
13.0 
13.0 
12.0 
12.5 

16 
17 
18 
19 
20 

1.0 

---
1.5 
1.5 

.0 

.0 

.5 

.5 

1.0 
1.0 

5.5 
5.5 
7.5 
9.0 
10.0 

4.5 
5.0 
5.5 
6.5 
9.0 

5.0 
5.5 
6.5 
8.0 
9.5 

14.0 
14.0 
14.5 
16.0 
16.0 

13.0 
13.5 
13.5 
14.0 
14.5 

13.5 
13.5 
14.0 
14.5 
15.5 

21 
22 
23 
24 
25 

1.5 
1.5 
1.5 
1.5 
1.5 

.5 
1.5 
1.5 
1.5 
1.0 

1.0 
1.5 
1.5 
1.5 
1.5 

4.0 
3.5 
3.0 
2.5 
3.0 

2.0 
2.0 
2.5 
2.0 
2.0 

3.5 
2.5 
3.0 
2.5 
2.5 

11.0 
12.0 
12.0 
10.0 
9.5 

9.5 
10.5 
10.0 
9.5 
8.5 

10.0 
11.0 
11.0 
9.5 
9.0 

17.0 
17.5 
18.0 
19.0 
20.0 

15.5 
16.0 
17.0 
17.0 
16.5 

16.0 
16.5 
17.5 
18.0 
18.5 

26 
27 
28 
29 
30 
31 

1.5 
1.0 
1.0 
---

1.0 
.5 
.5 

1.0 
1.0 
1.0 

4.0 
4.0 
4.0 
4.5 
5.0 
5.5 

3.0 
3.5 
3.5 
4.0 
4.0 
4.5 

3.5 
4.0 
4.0 
4.0 
4.5 
5.0 

10.0 
10.0 
9.5 
10.0 
10.5 
---

9.5 
9.5 
9.5 
9.5 
10.0 
---

9.5 
9.5 
9.5 
9.5 
10.0 
---

19.0 
19.0 
18.5 
19.0 
19.5 
19.5 

17.0 
17.0 
18.0 
17.5 
18.0 
18.0 

18.0 
18.0 
18.5 
18.5 
19.0 
18.5 

MONTH 12.0 4.5 7.5 20.0 10.0 14.5 . 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 

5 

17.5 
17.0 
17.0 
18.0 
17.0 

17.0 
16.5 
16.5 
17.0 
17.0 

17.0 
17.0 
17.0 
17.0 
17.0 

20.0 
20.0 
?0.5 
21.0 
21.0 

19.5 
19.5 
18.5 
20.0 
20.0 

19.5 
19.5 
19.5 
20.5 
20.5 

21.5 
22.0 
21.5 
22.0 
22.5 

21.0 
21.0 
20.5 
21.0 
21.5 

21.0 
21.5 
21.0 
21.5 
21.5 

22.5 
22.5 
---

21.5 
22.0 
---

22.0 
22.0 
---

6 
7 
8 
9 
10 

17.0 
17.5 
16.5 
16.5 
16.0 

16.5 
17.0 
15.5 
15.5 
15.5 

17.0 
17.0 
16.0 
16.0 
15.5 

20.5 
70.5 
21.0 
21.0 
22.0 

19.0 
20.0 
20.0 
19.5 
20.5 

20.0 
20.0 
20.5 
20.5 
21.0 

22.5 
22.5 
23.0 
22.5 
22.0 

21.5 
21.5 
22.0 
21.5 
21.5 

22.0 
22.0 
22.0 
22.5 
22.0 

11 
12 
13 
14 
15 

17.0 
17.0 
18.5 
19.0 
19.5 

15.5 
16.0 
17.0 
17.5 
17.0 

16.0 
16.5 
17.0 
18.5 
18.0 

22.5 
72.5 
23.0 
?3.5 
23.0 

21.0 
20.0 
21.5 
21.5 
23.0 

22.0 
21.5 
22.0 
23.0 
23.0 

22.0 
21.5 
20.5 
20.5 
---

21.0 
20.0 
19.5 
19.5 
---

21.5 
20.5 
20.0 
20.0 
---

---

16 
17 
18 
19 
20 

17.0 
17.0 
18.0 
17.5 
17.0 

16.5 
16.5 
15.0 
16.5 
16.0 

17.0 
16.5 
1/.0 
17.0 
16.5 

23.0 
23.0 
72.0 
22.5 
23.0 

13.0 
22.0 
21.5 
21.5 
22.0 

22.0 
22.5 
21.5 
22.0 
22.5 

---
20.0 
20.0 
20.0 
21.5 

---
19.5 
19.0 
20.0 
20.0 

---
19.5 
19.5 
20.0 
20.5 

21 
22 
23 
24 
25 

18.0 
19.5 
20.0 
20.5 
21.5 

11.5 
18.0 
19.0 
17.5 
19.0 

17.0 
18.5 
19.5 
19.5 
20.5 

23.0 
22.5 
22.0 
22.5 
22.5 

22.0 
21.5 
21.0 
21.0 
21.5 

22.5 
22.0 
21.0 
21.5 
22.0 

22.0 
22.0 
21.5 
22.0 
22.0 

21.0 
20.5 
20.0 
21.0 
21.0 

21.5 
21.0 
21.0 
21.5 
21.5 

---

26 
27 
28 
29 
30 
31 

22.0 
21.0 
21.0 
21.0 
20.0 
---

20.5 
11.0 
20.0 
20.0 
19.0 
---

21.0 
20.0 
20.•5 
20.5 
19.5 
---

22.0 
21.0 
?1.0 
22.0 
21.5 
21.5 

21.0 
20.0 
20.0 
21.0 
20.5 
20.5 

22.0 
20.5 
20.5 
21.5 
21.0 
21.0 

21.5 
21.5 
21.0 
23.0 
23.5 
23.0 

20.5 
20.5 
20.0 
22.5 
22.5 
22.0 

21.0 
21.0 
20.0 
23.0 
23.0 
22.5 

---

moNTH 22.0 11.0 18.0 23.5 13.0 21.5 23.5 19.0 21.0 



 

    

    
   

317 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127000 BOARDMAN RIVER NEAR MAYFIELD, MI 


LOCATION.--Lat 44038'18", long 85031'10", in SE NE1/4 sec.21, T.26 N., R.10 W., Grand Traverse County, Hydrologic Unit 04060105, on right 

bank 25 ft (8 m) downstream from Brown's Bridge, 300 ft (91 m) downstream from East Creek, 0.9 mi (1.4 km) downstream from Brown's 

Bridge Dam, 1.0 mi (1.6 km) northeast of Mayfield, and 9.6 mi (15.4 km) southeast of Traverse City. 


DRAINAGE AREA.--186 mi. (482 km.), revised. 


PERIOD OF RECORD.--June 1952 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 760 ft (230 m), by barometer. 


REMARKS.--Records good. Flow regulated by hydroelectric powerplant 0.9 mi (1.4 km) above station. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--28 years, 193 ft3/s (5.466 m2/s), 14.09 in/yr (358 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,220 ft3/s (34.6 m3/s) Sept. 14, 1961, gage height, 6.90 ft (2.103 m); minimum, 

30 ft3/s (0.85 m3/s) Jan. 15, 1965, gage height, 2.53 ft (0.771 m); minimum daily, 47 ft3/s (1.33 m2/s) Nov. 2, 3, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 500 ft3/s (14.2 m2/s) Apr. 9, gage height, 5.00 ft (1.524 m); minimum 50 ft3/s 

(1.42 m2/s) Feb. 28, gage height, 2.71 ft (0.826 m); minimum daily, 126 ft3/s (3.57 m3/s) June 25, Sept. 6, 7. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 142 196 274 200 168 170 226 224 168 259 154 202 
2 139 203 275 198 160 167 250 226 167 213 154 206 
3 137 200 230 196 160 160 263 228 173 185 142 206 
4 141 198 204 177 168 154 258 227 178 172 151 180 
5 141 188 215 172 169 155 251 217 179 170 150 148 

6 140 171 217 167 172 153 245 203 197 170 150 126 
7 140 160 218 179 170 164 248 204 204 164 150 126 
8 148 177 208 192 164 170 279 203 200 162 148 140 
9 152 184 203 188 162 169 393 196 194 160 146 174 
10 152 191 209 189 161 171 429 188 188 144 146 178 

11 156 190 207 208 164 170 388 189 186 144 148 170 
12 177 188 214 195 168 168 371 190 185 143 154 150 
13 210 167 211 200 169 169 334 198 178 142 150 138 
14 197 161 213 179 168 158 252 201 172 140 150 140 
15 191 173 210 170 173 152 230 197 171 140 154 138 

16 188 174 208 172 177 153 258 195 164 141 150 140 
17 195 174 197 227 175 185 258 194 158 142 148 182 
18 189 179 191 237 177 179 276 202 158 142 142 194 
19 186 182 189 235 186 174 287 201 191 140 136 168 
20 188 205 188 228 192 237 291 196 197 150 136 142 

21 186 212 199 199 192 247 282 194 212 156 146 144 
22 180 221 209 194 180 203 275 192 274 160 134 182 
23 187 220 226 190 172 195 273 189 268 157 134 180 
24 204 212 242 192 172 196 217 180 211 156 134 148 
25 218 211 284 174 177 199 217 175 126 171 134 158 

26 219 270 261 162 179 200 231 173 127 183 134 184 
27 221 257 253 165 181 202 232 171 155 186 136 192 
28 226 247 223 180 164 201 224 170 216 169 136 188 
29 213 248 205 193 165 209 216 170 242 180 142 164 
30 194 271 201 187 --- 215 225 169 247 161 148 134 
31 186 --- 200 182 2?3 --- 170 --- 155 162 ---

TOTAL 5543 6030 6784 5927 4985 5668 8179 6032 5686 5057 4499 4922 
MEAN 179 201 219 191 172 183 273 195 190 163 145 164 
MAX 226 271 284 237 192 247 429 228 274 259 162 206 
MIN 137 160 188 162 160 152 216 169 126 140 134 126 
CFSM .96 1.08 1.18 1.03 .93 .98 1.47 1.05 1.02 .88 .78 .88 
IN. 1.11 1.21 1.36 1.19 1.00 1.13 1.64 1.21 1.14 1.01 .90 .98 

CAL YR 1979 TOTAL 74598 MEAN 204 MAX 456 MIN 134 CFSM 1.10 IN 14.92 
WTR YR 1980 TOTAL 69312 MEAN 189 MAX 429 MIN 126 CFSM 1.02 IN 13.86 



 

   
         

          

318 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127800 JORDAN RIVER NEAR EAST JORDAN, MI 


LOCATION.--Lat 45006'09", long 85.05'53", in NW4 NW' sec.7, T.31 N., R.6 W., Antrim County, Hydrologic Unit 04060105, on right bank 

600 ft (183 m) downstream from Webster Bridge, 4.2 mi (6.8 km) south of East Jordan and 4.5 mi (7.2 km) upstream from mouth. 


DRAINAGE AREA.--67.6 mil (175 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1960-65. October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 610 ft (186 m), from topographic map. Nov. 19, 1959, to Sept. 30, 1966, nonrecording 

gage at present site and at site 600 ft (183 m) upstream at same datum. 


REMARKS.--Water-discharge records good except those for the winter period and those for the period of no gage-height record, Apr. 24 to 

June 4, which are fair. Same regulation during the low flows by fish hatchery above station. 


AVERAGE DISCHARGE.--14 years, 189 ft3/s (5.352 m./s), 37.97 in/yr (964 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,360 ft3/s (38.5 m./s) July 19, 1975, gage height, 6.51 ft (1.984 m); minimum, 

109 ft3/s (3.09 m./s) Mar. 1, 8, 1967, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 400 ft3/s (11.3 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Apr. 8 unknown 530 15.0 unknown June 19 2000 *552 15.6 *5.11 1.558 


Minimum discharge, 136 ft3/s (3.85 m./s) Feb. 29, gage height, 2.82 ft (0.860 m), result of freezeup. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV�
DEC JAN�MAR�MAY JUN�
FEB�APR JUL AUG SEP 


1 177 192 188 199 165 170 230 300 200 182 176 176 

2 178 186 185 199 165 170 227 270 190 182 174 176 

3 182 188 186 194 165 170 250
217 180 178 175 171

4 201 188 185 195 165 170 208 235 180 176 172 168 

5 185 182 199 195 165 170 210 230 175 179 172 167 


6 186 185 216 195 165 170 215 225 270 179 170 166 
7 197 182 204 195 165 170 219 220 232 177 170 166 
8 189 186 200 198 165 170 351 215 211 178 171 166 
9 189 178 193 198 170 170 372 210 194 176 169 213 
10 208 173 194 198 170 170 260 210 186 175 170 182 

11 214 167 233 
 198 170 170 239 220 181 177 172 172 

12 
 237 164 246 198 170 170 232 220 179 177 175 173 

13 270 
 165 190 200 170 175 233 210 177 176 173 223 

14 240 163 180 190 170 175 215 215 181 177 172 215 

15 205 164 180 185 170 175 256 200 187 179 170 183 


16 182 166 180 195 170 182 254 195 182 176 166 193 

17 175 164 180 210 175 211 239 190 178 177 166 217 

18 170 163 180 220 175 194 250 200 184 177 168 183 

19 180 161 178 
 200 175 199 238 270 354 176 167 180 

20 185 164 178 185 175 
 256 265 230 262 211 166 179 


21 180 167 180 
 175 175 254 220 205 195 192 167 183 

22 210 199 207 170 170 207 211 195 186 181 165 195 

23 330 194 252 
 165 170 202 206 185 181 177 164 188 

24 259 177 273 165 
 170 196 205 180 177 175 164 177 

25 
 215 171 260 165 170 191 210 180 177 176 165 182 


26 197 300 217 165 
 170 195 215 175 175 181 165 194 

27 
 210 222 208 165 170 200 225 175 176 187 168 180

28 239 190 206 165 170 202 235 175 202 181 171 177 

29 203 185 202 165 
 167 217 270 175 190 185 170 176 

30 194 189 198 
 165 --- 226 320 205 187 178 171 173 

31 191 --- 195 165 230 --- 215 --- 176 170 ---


TOTAL 6378 5475 6273 5777 
 4912 5927 7247 6580 5929 5574 5254 5494 

MEAN 206 183 202 186 169 
 191 242 212 198 180 169 183 

MAX 330 300 273 
 220 175 256 372 300 354 211 176 223

MIN 
 170 161 178 165 165 170 205 175 175 175 164 166

CFSM 3.05 2.71 2.99 2.75 2.50 2.83 3.58 3.14 2.93 2.66 2.50 2.71

/N. 
 3.51 3.01 3.45 1.18 2.70 1.26 3.99 3.62 3.26 3.07 2.89 3.02 


CAL YR 1979�
TOTAL 75508 MEAN 207 MAX 703�CFSM 3.06
MTN 161�IN 41.55 

WTP YR 1980�70820
TOTAL 
 MIN 161�IN 38.97
MEAN 193 MAX 372�CFSM 2.86 




 

 

            

 

STREAMS TRIBUTARY TO LAKE MICHIGAN 319 


04127800 JORDAN RIVER NEAR EAST JORDAN, MI-CONTINUM 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORDS.--

WATER TEMPERATURES; October 1966 to current year. 


INSTRUMENTATION.--Temperature recorder since October 1966. 


REMARKS.--Temperature recorder clock stopped Apr. 24 to June 4 (range in temperature 7.0 to 14.5°C); no record Oct. 1-31, Aug. 29 

to Sept. 15. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 20.0°C July 11, 1976; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum recorded, 18.0°C June 26, 27; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, wATEP (DFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


MIN MIN
DAY MAX MAX MAX MIN MAX MIN MAX MIN MAX MIN 


OCTOBER NOVEMBPR DFCEMRFR JANUARY FEBRUARY MARCH 


1 11.0 10.5 ?.5 1.5 1.5 1.0 .0 .0 .0 .0 

2 10.5 9.0 1.5 1.5 1.5 1.5 .0 .0 .0 .0 

3 9.0 8.0 1.5 1.5 1.5 .0 .0 .0 .0 .0 

4 8.0 8.0 2.0 1.5 .0 .0 .0 .0 .0 .0
5 8.0 8.0 3.0 2.0 .0 .0 .0 .0 .0 .0 

6 8.0 8.0 3.0 3.0 .0 .'0 .0 .0 .0 .0

7 
 8.0 7.5 3.0 3.0 .0 .0 .0 .0 .5 .0 

8 7.5 6.5 3.0 1.5 .0 .0 .0 .0 .5 .0
9 6.5 6.0 1.5 1.0 .0 .0 .0 .0 .5 .0 

10 6.0 5.5 2.0 1.0 .0 .0 .0 .0 .5 .5 


11 5.5 5.5 2.5 2.0 .0 .0 .0 .0 .5 .0 

12 5.5 5.5 2.5 1.0 .0 .0 .0 .0 .0 .0 

13 5.5 5.5 1.0 .5 .0 .0 .5 .0 .0 .0 

14 5.5 5.5 .5 .5 1.0 .0 1.0 .5 .5 .0 

15 
 5.9 5.0 1.0 .5 1.0 1.0 1.0 1.0 1.0 .5 


16 5.0 3.5 .5 .0 1.5 1.0 1.0 .5 2.5 1.0

17 3.5 3.5 .0 .0 1.5 1.5 .5 .0 2.5 2.5 

IR 5.0 4.0 .0 .0 1.5 1.5 .0 .0 2.5 2.0 

19 
 6.5 5.0 .0 .0 1.5 1.5 1.0 .0 3.5 2.5 

20 6.5 6.5 .0 .0 1.5 1.5 2.0 1.0 4.0 3.5 


21 6.5 6.5 .5 .0 1.5 1.5 2.0 2.0 4.0 3.5 

22 6.5 6.5 2.0 .5 1.5 1.0 2.0 2.0 3.5 3.0 

73 6.5 6.0 2.0 2.0 1.0 .5 2.0 2.0 3.5 3.5 

24 6.0 5.5 2.0 2.0 .5 .0 2.0 2.0 3.5 3.5 

25 5.5 5.0 2.0 1.5 .0 .0 2.0 1.0 3.5 3.0 

26 5.0 5.0 1.5 1.5 .0 .0 1.0 .5 4.0 3.0

27 5.0 5.0 1.5 1.5 .0 .0 .5 .0 4.0 4.0 

28 5.5 4.5 1.5 1.5 .0 .0 .0 .0 4.0 4.0 

29 4.5 4.0 1.5 1.0 .0 .0 .0 .0 4.5 4.0 

30 
 4.0 2.5 1.0 1.0 .0 .0 --- 5.0 4.0 

31 --- --- 1.0 1.0 .0 .0 5.0 4.5 


MONTH 11.0 2.5 3.0 .0 1.5 .0 2.0 .0 5.0 .0 



 

        

320 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127800 JORDAN RIVER NEAR EAST JORDAN• MI--CONTINUED 


TEMPERATURE, WATER (0FG. C), WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 


DAY MAX�MIN�MAX�MAX MAX MAX MAX
MIN�MIN MIN MIN MTN 


APRIL MAY 
 JUNE JULY AUGUST SEPTEMRFR 


1 5.5 4.5 14.0 13.5 16.0 14.5

2 6.5 5.0 
 14.5 12.5 16.0 15.0

3 6.0 5.0 
 15.0 12.5 15.0 14.0

4 5.0 5.0 
 16.5 14.0 15.5 13.5

5 5.5 4.0 13.5 12.5 16.5 14.5 16.5 15.5 


6 5.5 5.0 13.5 12.5 15.0 12.5 16.5 15.0

7 5.5 5.5 13.5 13.5 14.5 14.0 16.5 15.0 

8 5.5 
 5.5 13.5 11.5 16.5 14.0 17.5 16.0 

9 5.5 5.5 
 1?.5 11.5 16.5 14.5 17.5 16.0 

10 5.5 5.0 
 12.5 10.0 17.0 14.5 16.5 15.0 


11 5.0 5.0 12.0 9.5 17.5 16.0 15.0 14.0 

12 5.0 4.5 13.5 11.5 17.5 14.5 14.0 14.0 

13 4.5 4.0 15.5 13.5 15.5 14.0 14.0 13.0

14 4.5 4.0 15.5 14.5 15.5 15.5 14.5 13.0

15 4.0 3.0 
 14.5 13.0 16.5 15.5 14.5 13.5 


16 4.0 3.0 12.5 10.5 16.5 15.5 14.5 12.5 10.0 10.0

17 5.0 4.0 14.0 11.0 16.0 15.0 13.0 13.0 10.0 10.0

18 7.0 4.5 13.5 13.5 15.0 13.5 14.0 13.0 10.0 9.0

19 8.0 7.0 13.5 12.0 17.0 14.0 14.0 13.5 9.0 9.0

20 9.5 7.0 13.0 10.5 17.0 15.5 15.5 14.0 11.0 9.0 


21 9.5 7.5 
 13.5 12.5 15.5 15.0 16.5 15.5 11.0 11.0 

22 11.5 9.0 15.0 13.0 16.0 15.0 16.0 14.5 11.0 10.5

23 11.5 9.0 16.5 14.5 16.0 14.0 15.0 13.5 10.5 9.5

24 
 --- 16.5 15.0 15.5 14.0 15.0 13.0 10.0 8.5

25 
 17.5 15.5 15.5 14.5 15.0 13.5 8.5 8.5 


26 
 18.0 16.5 14.5 13.5 15.0 14.5 8.5 8.5
27 
 18.0 14.5 13.5 13.0 14.5 13.5 8.5 7.5
28 
 14.5 13.0 15.0 13.5 13.5 13.0 7.5 7.0

29 
 13.5 13.0 15.5 14.5 --- --- 9.0 7.0

30 
 14.0 13.0 15.5 14.0 9.0 9.0

31 
 --- --- 15.0 14.5 --- ---


MONTH 
 17.5 12.5 




 

   
      

321 STREAMS TRIBUTARY TO LAKE HURON 


04127918 PINE RIVER NEAR RUDYARD, MI 


LOCATION.--Lat 46.11'09", long 84.35'52", in NWQ NE4 sec.30, T.44 N., R.2 W., Chippewa County, Hydrologic Unit 04070002, on right bank 

15 ft (5 m) upstream from county highway bridge, 3.2 mi (5.1 km) south of Rudyard. 


DRAINAGE AREA.--184 mil (477 km2). 


PERIOD OF RECORD.--April 1972 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 600 ft (183 m) from topographic map (nearest 10 ft). Prior to Aug. 4, 1972, non-

recording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--8 years, 246 ft3/s (6.967 m3/s), 18.16 in/yr (461 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,190 ft3/s (119 m./s) June 18, 1975, gage height, 17.62 ft (5.371 m); minimum, 56 

ft3/s (1.59 m3/s) July 28, 1977, gage height, 1.86 ft (0.567 m). 


EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 50.3 ft./s (1.42 m3/s) was measured Aug. 6, 1963. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s (34.0 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Oct. 23 1300 1,820 51.5 9.31 2.838 Apr. 9 0900 *3,910 111 *16.69 5.087 

Nov. 26 2200 1,810 51.3 9.27 2.825 June 14 1000 1,360 38.5 7.48 2.280 


Minimum discharge, 68 ft3/s (1.93 m3/s) Aug. 1, gage height, 1.98 ft (0.604 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 91 307 321 165 94 84 450 274 163 110 69 90 
2 
3 

91 
91 

303 
275 

300 
270 

157 
150 

90 
86 

84 
84 

700 
1000 

248 
227 

156 
177 

117 
110 

72 
81 

86 
83 

4 98 256 260 145 84 84 1140 210 157 103 78 80 
5 107 239 250 140 82 86 1170 195 138 97 78 78 

6 
7 
8 
9 

107 
105 
122 
121 

392 
374 
369 
355 

240 
220 
211 
205 

140 
140 
140 
140 

80 
80 
80 
80 

86 
86 
86 
86 

1580 
1510 
1620 
3620 

180 
162 
155 
146 

136 
193 
317 
237 

93 
89 
89 
93 

88 
77 
85 
108 

75 
71 
70 
81 

10 115 294 200 140 78 86 2610 139 193 83 94 110 

11 
12 
13 
14 
15 

112 
167 
186 
190 
175 

251 
230 
234 
230 
221 

195 
195 
190 
190 
190 

140 
150 
160 
180 
200 

78 
78 
78 
78 
78 

84 
84 
84 
84 
84 

1560 
1050 
816 
612 
922 

156 
184 
169 
156 
152 

163 
135 
618 
1210 
1030 

88 
80 
77 
75 
82 

86 
96 
97 
103 
112 

91 
82 
85 
118 
120 

16 
17 
18 
19 
20 

161 
150 
141 
173 
307 

197 
252 
273 
281 
299 

190 
190 
195 
200 
205 

250 
800 
840 
660 
550 

78 
78 
78 
78 
80 

84 
84 
84 
86 
90 

775 
543 
451 
495 
791 

149 
140 
135 
136 
131 

588 
361 
266 
229 
233 

86 
100 
95 
87 
87 

98 
89 
83 
80 
78 

124 
215 
185 
164 
146 

21 585 282 215 450 80 120 590 123 204 96 78 173 
22 
23 
24 
25 

568 
1440 
1310 
807 

493 
540 
394 
316 

220 
220 
225 
225 

350 
260 
200 
220 

82 
82 
82 
84 

140 
160 
170 
175 

478 
401 
340 
302 

114 
110 
104 
97 

175 
156 
137 
120 

90 
84 
79 
78 

79 
78 
73 
72 

244 
229 
191 
174 

26 
27 
28 

507 
402 
776 

1100 
1420 
874 

220 
215 
210 

190 
160 
140 

84 
84 
84 

180 
190 
200 

308 
304 
285 

91 
88 
90 

117 
119 
108 

82 
80 
75 

75 
129 
174 

194 
191 
167 

29 
30 
31 

585 
415 
335 

533 
364 
---

194 
182 
182 

120 
110 
100 

84 
--.. 

225 
260 
350 

274 
282 
---. 

88 
89 
133 

110 
118 
--

73 
73 
70 

128 
109 
99 

150 
136 
...--

TOTAL 
MEAN 

10540 
340 

11948 
398 

6725 
217 

7687 
248 

2362 
81.4 

3870 
125 

26979 
899 

4571 
147 

8064 
269 

2721 
87.8 

2846 
91.8 

4003 
133 

MAX 1440 1420 321 840 94 350 3620 274 1210 117 174 244 
MIN 
CFSM 
IN. 

91 
1.85 
2.13 

197 
2.16 
2.42 

182 
1.18 
1.36 

100 
1.35 
1.55 

78 
.44 
.48 

84 
.68 
.78 

274 
4.89 
5.45 

88 
.80 
.92 

108 
1.46 
1.63 

70 
.48 
.55 

69 
.50 
.58 

70 
.72 
.81 

CAL YR 1979�
TOTAL 121753 MEAN 334 MAX 2770 MIN 62 CFSM 1.82 IN 24.62 

WTR YR 1980�
TOTAL 92316 MEAN 252 MAX 3620 MIN 69 CFSM 1.37 IN 18.66 




 

      

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

     
     

322 STREAMS TRIBUTARY TO LAKE HURON 


04128000 STURGEON RIVER NEAR WOLVERINE, MI 


LOCATION.--Lat 45.17'56", long 84.36'40", in SE4 NE4 sec.36, T.34 N., R.3 W., Cheboygan County, Hydrologic Unit 04070004, on left bank 

1.8 mi (2.9 km) north of Wolverine, 2.8 mi (4.5 km) downstream from West Branch, and 9 mi (14 km) upstream from mouth. 


DRAINAGE AREA.--170 mi. (440 km2), approximately. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--April 1942 to current year. 


REVISED RECORDS.--WSP 1307: 1944(M), 1-948(4). WSP 1727: 1951(M). 


GAGE.--Water-stage recorder. Altitude of gage is 740 ft (226 m), from topographic map. Prior to June 15, 1942, nonrecording gage at 

site 1.0 mi (1.6 km) upstream, and June 16, 1942, to Sept. 30, 1958, at site 0.7 mi (1.1 Ian) upstream at different datums. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Prior to July 1975 intermittent regulation 

at low flows by ponds 2.4 mi (3.9 Ian) above station. 


AVERAGE DISCHARGE.--38 years, 219 ft3/s (6.202 m3/s), 17.49 in/yr (444 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,290 ft3/s (36.5 m./s) Sept. 29, 1972, gage height, 3.72 ft (1.134 m); maximum gage 

height, 4.48 ft (1.366 m) Sept. 14, 1961; minimum discharge, 94 ft./s (2.66 m3/s) Jan. 19, 1971, result of freezeup; minimum daily, 

113 ft3/s (3.20 m./s) Aug. 6, 1958. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 705 ft3/s (20.0 m./s) Apr. 9, gage height, 2.97 ft (0.905 m); minimum, 123 ft3/s 

(3.48 m./s) Feb. 29, gage height, 1.40 ft (0.427 m), result of freezeup. 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 183 224 255 240 215 205 322 321 213 192 175 214 
2 184 218 260 239 215 205 329 281 208 191 171 214 
3 191 214 250 228 215 205 315 263 206 184 172 199 
4 209 221 236 195 215 205 278 252 199 178 168 183 
5 203 214 245 230 215 205 271 245 194 177 167 178 

6 198 224 264 220 215 205 299 238 280 178 164 173 
7 208 227 253 230 215 205 320 239 324 183 165 170 
8 212 227 248 230 215 205 471 239 304 190 166 168 
9 242 221 240 235 215 205 687 237 252 177 161 207 
10 240 214 239 240 215 205 559 233 232 174 159 219 

11 261 214 285 240 215 205 393 243 216 186 161 189 
12 286 214 322 250 215 205 345 238 202 179 168 177 
13 
14 

283 
250 

218 
221 

262 
247 

260 
256 

215 
215 

205 
205 

341 
296 

234 
255 

196 
194 

173 
171 

165 
168 

229 
284 

15 227 218 240 238 210 200 316 228 213 175 165 226 

16 218 220 244 234 208 207 336 217 205 172 160 218 
17 210 220 260 318 215 228 325 213 195 171 157 315 
18 202 224 270 332 215 227 343 264 190 170 160 263 
19 211 224 250 283 207 235 349 282 271 168 156 232 
20 223 228 227 262 213 313 428 238 352 213 156 217 

21 212 232 223 252 217 339 338 221 238 233 156 223 
22 214 295 233 241 217 271 314 212 213 197 154 232 
23 352 309 311 231 218 253 296 209 204 189 152 236 
24 320 265 377 230 217 242 271 205 195 177 152 210 
25 251 248 377 235 213 234 264 198 189 173 152 205 

26 230 415 299 230 210 237 264 193 188 186 154 213 
27 248 401 273 225 210 247 273 193 184 195 158 203 
28 304 303 260 215 210 246 285 193 206 191 162 198 
29 268 279 256 215 210 268 323 192 209 198 189 195 
30 237 264 249 215 --- 296 335 227 201 185 380 189 
31 227 --- 243 215 309 --- 231 --- 177 234 ---

TOTAL 7304 7416 8198 7464 6200 7222 10286 7234 6673 5703 5327 6379 
MEAN 236 247 264 241 214 233 343 233 222 184 172 213 
MAX 352 415 377 332 218 339 687 321 352 233 380 315 
MIN 183 214 223 195 207 200 264 192 184 168 152 168 
CFSM 1.39 1.45 1.55 1.42 1.26 1.37 2.02 1.37 1.31 1.08 1.01 1.25 
IN. 1.60 1.62 1.79 1.63 1.36 1.58 2.25 1.58 1.46 1.25 1.17 1.40 

CAL YR 1979 
TOTAL 89143 MEAN 244 MAX 802 MIN 163 CFSM 1.44 IN 19.51 

wTR YR 1980 TOTAL 85406 
 MEAN 233 MAX 687 MIN 152 CFSM 1.37 IN 18.69 




 

 

            

STREAMS TRIBUTARY TO LAKE HURON 323 


04128000 STURGEON RIVER NEAR WOLVERINE, MI-CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1958 to current year. 


INSTRUMENTATION.--Temperature recorder since October 1958. 


REMARKS.--Temperature recorder clock stopped Dec. 13 to Jan. 13 (range in temperature 0.0 to 1.00C), Apr. 27 to June 19 (range in 

temperature 7.0 to 16.5°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.0°C June 30, 1964; minimum, 0.0°C on many days during winter perids. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 20.5°C June 26, 27, Aug. 8, 9; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (OFG. C). WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 


OCTORER NOVEMBP-R DECEMBER JANUARY FEBRUARY MARCH 


1 11.0 8.0 6.5 6.0 2.0 2.0 .0 .0 .0 .0 

2 9.0 8.5 6.5 5.5 2.0 1.0 .0 .0 .0 .0 

3 9.0 8.5 5.5 5.0 1.0 .5 .0 .0 .0 .0 

4 8.5 7.5 5.0 4.5 1.0 .5 .0 .0 .0 .0 

5 8.0 7.5 4.5 4.5 2.0 1.5 .0 .0 .0 .0 


6 7.5 7.5 4.5 4.5 2.0 2.0 .0 .o .0 .0 

7 7.5 7.0 4.5 4.5 2.0 1.5 - - .0 .0 .0 .0 
8 7.0 6.5 4.5 4.5 1.5 1.0 .n .o .0 .0 

9 6.5 6.0 4.5 4.0 1.0 1.0 .0 .o .o .0 

10 6.0 5.0 4.0 3.5 1.5 1.0 .0 .0 .o .o 

11 5.0 4.5 3.5 3.5 2.0 1.5 .0 .0 .0 .0 

12 5.0 4.5 3.5 3.0 2.0 1.5 .0 .0 .0 .0 

13 5.0 4.5 3.0 3.0 --- .0 .0 .0 .0

14 4.5 4.5 3.0 3.0 1.0 1.0 .0 .0 .5 .0 

15 5.5 4.5 3.0 3.0 1.0 1.0 .0 .0 1.0 .5 


16 5.5 5.0 3.0 2.5 2.0 1.0 .0 .0 1.5 .5

17 7.0 5.5 2.5 2.5 2.5 2.0 .0 .0 1.5 1.5

18 7.0 5.5 2.5 2.0 2.5 2.5 .0 .0 2.0 1.5 

19 7.0 5.5 3.0 2.0 2.5 2.5 .0 .0 3.0 1.5 

20 
 9.0 7.0 3.5 3.0 2.5 2.0 .0 .0 3.0 3.0 


21 10.0 9.0 3.5 3.5 2.0 1.5 .0 .0 3.0 2.5 

22 10.5 10.0 3.5 3.5 1.5 1.5 1.0 .0 3.0 2.0 

23 10.5 9.0 3.5 3.5 1.5 1.5 1.0 .0 3.0 3.0 

24 9.0 6.5 3.5 3.5 1.5 1.0 1.5 1.0 3.0 3.0 

25 
 6.5 5.0 3.5 3.0 1.0 .0 1.5 1.5 3.5 3.0 


26 5.0 4.5 3.0 3.0 .0 .0 1.5 1.0 4.0 2.5

27 4.5 4.5 3.0 3.0 .0 .0 1.0 .0 4.0 3.0

28 4.5 4.5 3.0 3.0 .0 .0 .0 .0 4.0 3.0

29 4.5 4.5 3.0 2.0 .0 .0 .0 .0 40 3.0

30 
 4.5 4.0 ?.0 2.0 .0 .0 4.5 3.0 

31 6.0 4.0 --- --- .0 .0 4.5 4.0 


MONTH 11.0 4.0 6.5 2.0 1.5 .0 4.5 .0 




324�
 STREAMS TRIBUTARY TO LAKE HURON 


04128000 STURGEON RIVER NEAR WOLVERINE, MI--CONTINUED 


TEMPERATURE, WATER (OF(,. C1, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY�MAX�MIN MAX��
MIN MAX�� MIN MIN MIN
MIN MAX��MAX��MAX��


APRIL 
 MAY JUNE JULY AUGUST SEPTEMBER 


1 4.5 4.0 
 15.5 13.5 19.0 15.5 17.0 16.0
2 5.0 4.5 
 16.5 12.5 19.0 16.0 16.5 16.0
3 5.0 4.0 
 17.0 13.0 18.0 14.5 17.0 15.0 

4 4.0 4.0 18.5 14.0 18.5 15.0 18.0 16.0
5 5.5 3.0 
 18.5 16.5 19.5 17.0 18.0 16.0 


6 5.5 4.5 
 17.5 13.5 19.5 16.5 17.0 16.0
7 4.5 4.5 
 17.0 14.0 19.5 17.0 17.0 15.5
8 4.5 4.0 
 19.5 15.0 20.5 18.0 17.5 15.5
9 4.0 3.5 
 18.0 15.0 20.5 17.5 17.5 16.5
10 4.0 4.0 
 19.0 15.0 19.0 16.5 16.5 14.5 


11 4.0 4.0 
 19.5 16.5 18.0 15.5 15.5 14.5
12 4.0 3.5 
 19.5 15.5 16.0 15.0 15.5 14.5
13 3.5 3.5 
 18.0 14.5 16.0 14.0 14.5 14.5
14 3.5 3.0 
 18.0 16.0 17.0 14.0 14.5 14.5
15 3.0 3.0 
 19.0 17.0 17.0 15.0 14.5 13.0 


16 4.5 2.5 
 18.5 16.0 17.0 14.5 13.5 13.5
17 5.0 4.0 
 18.0 16.0 16.5 15.0 13.5 13.0
18 7.5 4.0 
 17.0 14.5 17.5 15.0 13.5 12.0
19 8.5 6.0 
 19.5 16.0 17.5 15.0 12.5 12.0
20 8.5 6.0 
 14.5 11.0 19.0 16.0 18.5 16.0 14.0 12.5 


21 9.5 6.5 
 15.0 12.0 17.0 16.5 19.0 17.5 14.0 13.5

22 11.5 8.0 
 16.5 13.5 17.0 15.5 19.0 17.0 13.5 13.5
23 11.0 8.S 
 18.5 14.5 18.0 14.5 19.0 15.5 13.5 12.0
24 8.0 6.5 
 19.0 15.5 18.5 15.5 19.0 16.0 12.5 11.0
25 7.0 6.0 
 19.5 16.0 18.0 16.0 19.0 16.5 11.0 10.5 


26 7.0 7.0 20.5 17.5 16.5 15.0 19.0 17.5 10.5 10.5
27 
 20.5 15.5 15.0 14.0 17.5 16.0 10.5 9.5
28 
 15.5 13.5 17.0 14.0 16.0 15.5 9.5 8.5
29 
 13.5 13.0 18.0 15.0 16.5 15.0 11.0 9.0
30 
 15.5 13.0 18.0 14.5 17.5 16.5 11.5 11.0
31 
 --- --- 17.0 15.0 17.5 17.0 --- ---


MONTH 
 19.5 12.5 20.5 14.0 18.0 8.5 




 

 

       

   
   

325 STREAMS TRIBUTARY TO LAKE HURON 


04128500 INDIAN RIVER AT INDIAN RIVER, MI 


LOCATION.--Lat 45024'38", long 84037'12", in NE, S8t14 sec.24, T.35 N., R.3 W., Cheboygan County, Hydrologic Unit 04070004, on left bank 

in Indian River, 500 ft (152 m) downstream from Burt Lake, and 2.3 mi (3.7 km) upstream from Mullett Lake. 


DRAINAGE AREA.--583 mi. (1,510 km.). 


PERIOD OF RECORD.--April 1942 to current year. 


REVISED RECORDS.--WSP 1437: 1942(4), 1945(M), 1947. 


GAGE.--Water-stage recorder. Datum of gage is 590.21 ft (179.896 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Nov. 12, 1942, nonrecording gage at site 100 ft (30 m) downstream. Auxiliary water-

stage recorder 14.3 mi (23.0 km) downstream from base gage, near Cheboygan, datum of gage is 591.21 ft (180.201m) National 

Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by dam at Cheboygan. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--38 years, 572 ft./s (16.20 m./s), 13.32 in/yr (338 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,250 ft3/s (35.4 m./s) May 3, 4, 1979; maximum daily gage height, 5.58 ft 

(1.701 m) May 13, 14, 1960; minimum daily discharge, 212 ft3/s (6.00 m./s) Sept. 2, 1970; minimum daily gage height, 3.34 ft 

(1.018 m) Oct. 21, 1957. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 738 ft3/s (27.2 m3/s) Dec. 1; maximum daily gage height, 4.44 ft (1.353 m), 

Apr. 23; minimum daily discharge, 280 ft3/s (7.93 m./s) Aug. 27; minimum daily gage height, 3.46 ft (1.055 m) Mar. 16, 18. 


DISCHARGE, IN CU9IC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 444 570 783 667 696 588 539 715 514 531 374 430 
2 449 605 760 664 690 584 540 695 516 550 360 410 
3 438 652 738 657 688 582 542 697 534 542 350 400 
4 444 654 765 652 684 585 550 690 526 554 325 370 
5 439 659 754 656 682 585 548 684 513 565 336 360 

6 447 684 761 652 679 585 551 656 535 558 362 350 
7 464 653 770 659 676 581 550 658 549 548 385 350 
8 443 658 767 666 676 580 556 645 562 583 401 360 
9 449 675 750 672 664 574 562 616 565 565 426 375 
10 435 696 747 674 661 573 591 602 577 569 437 370 

11 439 689 751 672 656 570 600 602 567 582 449 355 
12 447 671 765 698 656 566 617 597 570 576 428 350 
13 459 697 744 682 654 556 621 612 573 562 455 365 
14 431 700 742 690 655 555 628 616 593 553 458 355 
15 427 704 707 690 649 555 656 598 612 565 458 339 

16 424 679 760 695 647 547 666 582 605 551 439 359 
17 427 696 746 693 645 541 669 572 582 549 406 403 
18 410 703 762 697 639 535 676 584 579 524 390 400 
19 403 704 754 705 633 528 692 574 590 525 385 401 
20 432 716 741 700 618 527 685 584 586 530 369 414 

21 450 718 734 698 613 530 695 581 573 529 351 414 
22 456 726 731 702 605 534 685 572 566 510 352 440 
23 498 721 727 709 597 530 709 575 560 488 336 456 
24 552 713 731 708 591 526 689 557 554 459 321 446 
25 573 725 731 704 586 530 679 554 540 456 303 444 

26 578 739 715 707 590 533 689 535 527 460 299 460 
27 584 745 704 706 588 531 695 522 537 442 280 434 
28 625 763 696 707 590 525 699 513 530 424 301 433 
29 631 776 687 708 588 539 701 510 533 420 359 423 
30 626 781 680 704 --- 540 706 512 540 411 390 431 
31 616 --- 673 698 536 --- 513 --- 398 440 ---

TOTAL 14940 20872 22876 21292 18596 17151 18986 18523 16708 16079 11725 11897 
MEAN 482 696 738 687 641 553 633 598 557 519 378 397 
MAX 631 781 783 709 696 588 709 715 612 583 458 460 
MIN 403 570 673 652 586 525 539 510 513 398 280 339 
CFSM .83 1.19 1.27 1.18 1.10 .95 1.09 1.03 .96 .89 .65 .68 
IN. .95 1.33 1.46 1.36 1.19 1.09 1.21 1.18 1.07 1.03 .75 .76 

CAL YR 1979 TOTAL 257000 MEAN 704 MAX 1250 MIN 403 CFSM 1.21 IN 16.40 
WTR YR 1980 TOTAL 209645 MEAN 573 MAX 783 MIN 280 CFSM .98 IN 13.38 



 

    

     
     

326 STREAMS TRIBUTARY TO LAKE HURON 


04129000 PIGEON RIVER NEAR VANDERBILT, MI 


LOCATION.--Lat 45°10'15", long 84°26'18", in SE' SW1/4 sec.9, T.32 N., R.1 W., Otsego County, Hydrologic Unit 04070004, on right bank at 

Pigeon River Headquarters, 11.1 mi (17.9 km) east of Vanderbilt, and 26 mi (41.8 Ian) upstream fran Mullett Lake. 


DRAINAGE AREA.--63 mi. (160 km.), approximately. 


PERIOD OF RECORD.--September 1950 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 886.24 ft (270.126 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are poor. Prior to May 16, 1957, and since Apr. 22, 1958, 

occasional regulation by Lansing Club Dam, 3.5 mi (5.6 km) above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--30 years, 78.1 ft3/s (2.212 m3/s), 16.83 in/yr (427 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s (42.5 m3/s) May 15, 1957, gage height, 6.80 ft (2.073 m), fran floodmark, 

from rating curve extended above 500 ft3/s (14.2 m3/s), result of failure of Lansing Club Dam; minimum, 13 ft3/s (0.37 m3/s) 

Jan. 8, 1957. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 360 ft3/s (10.2 m3/s) Apr. 9, gage height, 4.65 ft (1.417 m); minimum, 30 ft3/s 

(0.85 m3/s) Nev. 13; minimum gage height, 1.70 ft (0.518 m) Aug. 22. 


DISCHARGE. IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 54 77 72 80 62 62 101 123 73 65 57 69 
2 56 74 74 78 62 62 105 103 67 62 56 76 
3 62 71 71 77 62 62 103 98 68 56 55 65 
4 67 70 70 76 62 61 95 86 65 56 62 63 
5 70 70 70 70 62 61 83 87 64 56 54 61 

6 68 70 84 73 62 61 105 76 108 60 55 56 
7 67 71 79 77 62 59 114 79 122 58 60 55 
8 70 69 79 80 62 61 192 78 113 62 57 56 
9 76 70 75 82 62 62 332 76 93 54 55 73 

10 80 66 74 84 62 60 205 74 75 55 54 72 

11 83 63 78 89 62 62 137 82 69 68 57 63 
12 90 68 79 114 62 62 116 82 66 57 56 62 
13 96 66 78 101 62 61 114 88 65 62 60 72 
14 88 72 74 94 62 61 95 97 58 55 58 78 
15 81 77 78 85 62 62 112 79 75 62 57 67 

16 76 69 76 82 62 59 118 76 69 54 57 71 
17 72 64 75 96 62 62 104 76 61 56 56 106 
18 69 80 71 113 62 63 119 101 61 57 57 89 
19 70 69 74 96 62 64 134 107 106 58 56 71 
20 74 71 70 82 62 64 202 90 170 67 57 70 

21 72 77 72 81 62 64 137 74 96 80 55 67 
22 70 95 72 76 61 66 118 76 75 66 48 79 
23 210 118 100 76 60 66 114 68 67 65 59 84 
24 155 86 145 74 61 66 98 67 63 58 53 74 
25 98 79 150 70 62 66 89 63 60 59 57 67 

26 86 151 105 69 62 73 91 63 59 60 55 69 
27 79 169 95 66 62 73 95 62 58 68 55 70 
28 101 101 85 65 62 73 102 63 64 66 57 64 
29 100 91 84 63 62 81 135 62 73 64 79 64 
30 75 83 84 62 --- 87 138 85 66 64 99 64 
31 74 --- 77 62 98 --- 71 --- 59 71 ---

TOTAL 2589 2457 2570 7493 1794 2044 3803 2512 2329 1889 1824 2097 
MEAN 83.5 81.9 82.9 80.4 61.9 65.9 127 81.0 77.6 60.9 58.8 69.9 
MAX 210 169 150 114 62 98 332 123 170 80 99 106 
MIN 54 63 70 62 60 59 83 62 58 54 48 55 
CFSM 1.33 1.30 1.32 1.28 .98 1.05 2.02 1.29 1.23 .97 .93 1.11 
IN. 1.53 1.45 1.52 1.47 1.06 1.21 2.25 1.48 1.38 1.12 1.08 1.24 

CAL YR 1979 TOTAL 30698 MEAN 84.1 MAX 384 MIN 47 CFSM 1.34 IN 18.13 
WTR YR 1980 TOTAL 28401 MEAN 77.6 MAX 332 MIN 48 CFSM 1.23 IN 16.77 



 327 STREAMS TRIBUTARY TO LAKE HURON 


04129500 PIGEON RIVER AT AFTON, MI 


LOCATION.--Lat 45°22'26", long 84°30'54", in N414 104 sec.2, T.34 N., R.2 W., Cheboygan County, Hydrologic Unit 04070004, on downstream 

side of bridge on State Highway 68, 0.9 mi (1.4 km) west of Afton, 2.2 mi (3.5 Ian) downstream from Wilkes Creek, and 7 mi (11 km) 

upstream from Mullett Lake. 


DRAINAGE AREA.--159 mil (412 km2). 


PERIOD OF RECORD.--April 1942 to current year. 


REVISED RECORDS.--WSP 1437: 1945-46, 1950. 


GAGE.--Nonrecording gage. Altitude of gage 675 ft (206 m), by barometer. Prior to Oct. 1, 1961, at various sites upstream at present 

datum. 


REMARKS.--Records fair except those for the winter period, which are poor. Prior to May 16, 1957, and since Apr. 22, 1958, occasional 

regulation by Lansing Club Dam 22 mi (35 km) above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--38 years, 140 ft3/s (3.965 m3/s), 11.96 in/yr (304 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,170 ft3/s (33.1 m3/s) Apr. 17, 1960, gage height, 6.80 ft (2.073 m), from high-

water mark; maximum gage height, about 10.5 ft (3.20 m) Mar. 31, 1943, from floodmarks, backwater from ice; minimum discharge, 

47 ft3/s (1.33 m3/s) Aug. 13, 1980. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 390 ft3/s (11.0 110/s) Apr. 11, gage height, 5.55 ft (1.692 m); maximum gage height, 

6.98 ft (2.128 m) Mar. 23, backwater from ice; minimum discharge, 47 ft3/s (1.33 m3/s) Aug. 13, gage height, 4.37 ft (1.332 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV�JAN MAR MAY JUN�AUG SEP
DEC FEB��APR�� JUL 


1 91 156 149 140 80 80 208 248 112 87 87 99 
2 93 151 144 132 80 80 204 219 114 97 87 89 
3 101 149 142 125 80 81 208 181 112 99 77 87 
4 105 144 140 121 80 81 186 167 109 99 79 72 
5 107 142 140 120 80 81 184 156 103 97 81 68 

6 105 133 140 128 81 81 214 142 126 89 79 79 
7 112 135 140 140 81 81 211 142 179 83 85 79 
8 112 131 140 150 81 81 238 129 165 95 66 77 
9 118 133 140 160 82 81 248 129 186 93 79 85 
10 126 137 140 170 82 82 248 129 151 97 77 83 

11 135 135 140 185 82 82 333 124 129 103 72 81 
12 144 124 140 200 82 82 316 135 118 114 79 81 
13 151 120 140 220 82 82 262 140 118 101 58 87 
14 146 124 140 200 82 82 248 140 101 99 85 122 
15 137 137 133 190 82 82 232 133 114 95 85 107 

16 131 140 123 185 82 82 282 124 120 91 56 101 
17 129 131 114 198 81 82 259 121 120 91 81 133 
18 124 126 120 210 81 83 246 120 107 95 79 140 
19 129 135 130 220 81 84 273 149 109 95 72 114 
20 133 129 140 195 81 86 303 144 179 114 73 85 

21 142 126 150 165 81 87 291 140 181 137 66 99 
22 142 151 158 140 81 89 256 131 151 116 72 112 
23 174 179 194 130 80 92 224 118 129 95 77 107 
24 214 186 227 115 80 98 198 97 112 91 83 103 
25 227 167 254 105 80 110 172 95 109 89 75 93 

26 169 201 243 94 80 120 172 99 95 95 79 85 
27 169 259 206 88 80 137 179 95 91 99 79 97 
28 
29 

184 
189 

265 
206 

196 
160 

84 
82 

80 
80 

151 
165 

158 
151 

97 
97 

101 
109 

97 
99 

79 
101 

93 
91 

30 179 172 152 81 131 206 109 114 101 137 85 
31 167 --- 145 80 177 --- 129 --- 77 107 ---

TOTAL 4385 4624 4820 4553 2345 2993 6910 4179 3764 3030 2492 2834 
MEAN 141 154 155 147 80.9 96.5 230 135 125 97.7 80.4 94.5 
MAX 227 265 254 220 82 177 333 248 186 137 137 140 
MIN 91 120 114 80 80 80 151 95 91 77 56 68 
CFSM .89 .97 .98 .93 .51 .61 1.45 .85 .79 .61 .51 .59 
IN. 1.03 1.08 1.13 1.07 .55 .70 1.62 .98 .88 .71 .58 .66 

CAL YR 1979�TOTAL 58743 MEAN 161 MAX 739�MIN 85 CFSM 1.01 IN 13.74 
WTR YR 1980�TOTAL 46929 MEAN 128 MAX 333�MIN 56 CFSM .81 IN 10.98 



 

 
 

328 STREAMS TRIBUTARY TO LAKE HJRON 


04130000 CHEBOYGAN RIVER NEAR CHEBOYGAN, MI 


LOCATION.--Lat 45034'38", long 84029'15", in SW; sec.19, T.37 N., R.1 W., Cheboygan. County, Hydrologic Unit 04070004, on right bank 

300 ft (91 m) downstream from Mullett Lake, 2.4 mi (3.9 km) upstream from Black River, and 4.8 mi (7.7 km) south of Cheboygan. 


DRAINAGE AREA.--865 m12 (2,240 km.). 


PERIOD OF RECORD.--October 1942 to current year. Monthly discharge only for October 1942, published in WSP 1307. 


GAGE.--Water-stage recorder. Datum of gage is 591.21 ft (180.201 m) National Geodetic Vertical Datum of 1929. Auxiliary water-stage 

recorder 5.1 mi (8.2 km) downstream from base gage, in Cheboygan, datum of gage is 590.00 ft (179.832 m) National Geodetic Vertical 

Datum of 1929. Prior to Aug. 30, 1967, nonrecording auxiliary gage in Cheboygan, 5.2 mi (8.4 km) downstream at present datum. 


REMARKS.--Records good. Flow regulated by dam in Cheboygan; prior to Dec. 31, 1965, flow affected by variable backwater from 

powerplant in Cheboygan 5.2 mi (8.4 km) below station and by Alverno powerplant. 


AVERAGE DISCHARGE.--38 years, 826 ft3/s (23.39 m3/s), 12.97 in/yr (329 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,970 ft3/s (55.8 m3/s) May 22, 1979; maximum daily gage height, 3.27 ft 

(0.997 m) May 13, 14, 1960; minimum daily discharge, 90 ft3/s (2.55 m3/s) Mar. 29, 30, 1958; minimum daily gage height, 1.05 ft 

(0.320 m) Apr. 13, 14, 15, 1975. 


DURRES FOR CURRENT YEAR.--Maximum daily discharge, 1,260 ft3/s (35.7 m3/s) Apr. 29; maximum daily gage height recorded, 2.55 ft 

(0.777 m) June 26; minimum daily discharge, 393 ft./s (11.1 m3/s) Sept. 15; minimum daily gage height, 1.37 ft (0.418 m) Feb. 

18, 19. 


DISCHARGE, IN�CU-(IC�FEET PER 	 SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MFAN VALUES 

DAY OCT NOV�DEC JAN FEN MAR�APR�MAY JUN�JUL AUG SEP 

1 559 997 1120 881 1180 992 1110 1220 730 759 501 510 
2 570 1040 1120 890 1200 990 1120 1120 737 760 486 500 
3 559 1180 1090 897 1220 985 1140 1120 768 756 490 490 
4 560 1200 1120 930 1200 992 1160 1120 760 784 550 480 
5 963 1200 1130 991 1160 1000 1180 1050 753 792 597 465 

6 558 1190 112U 999 1160 989 1170 886 741 788 733 450 
7 570 1170 1070 990 1170 993 1150 841 721 788 714 440 
8 564 1150 1100 1020 1150 1000 1050 872 728 800 745 440 
9 565 1190 1040 )040 1110 994 1010 857 735 824 772 450 

10 567 1210 10,0 1040 1110 987 1210 821 857 808 828 445 

11 561 1220 1040 )040 1110 1020 1190 819 866 791 836 430 

12 575 1210 1050 1130 1110 995 1160 839 865 755 851 410 

13 571 1220 1060 1110 1090 947 1130 939 850 758 736 405 

14 568 1220 1060 1120 1100 947 1120 932 855 753 629 400 
15 573 1180 1070 1130 1100 942 1140 800 876 744 597 393 

16 572 1160 1110 1120 1120 935 1210 771 861 661 541 414 

17 577 1120 1130 1020 1120 943 1200 771 796 682 507 536 
18 583 1130 1100 1040 1110 940 1200 766 675 677 487 542 

19 691 1130 111u 1070 1040 894 1210 775 686 676 495 504 
20 797 1140 1080 1080 871 857 1200 837 668 690 489 542 

21 772 1140 1029 1070 869 1010 1210 837 658 619 460 576 

22 862 1130 1010 1070 870 103u 1210 815 703 555 486 588 

23 928 1100 981 1120 659 1010 1220 792 651 551 475 636 
24 1060 1090 943 1100 855 1020 1220 664 640 548 462 607 
25 1190 1100 954 1100 693 1080 1220 670 633 558 457 523 

26 1200 1030 928 1110 968 1070 1230 662 634 582 478 575 
27 1190 1020 917 1120 463 1050 1240 659 688 568 494 554 

26 1180 1100 901 1130 990 967 1250 673 721 559 511 572 
29 1210 1100 888 1140 997 1140 1260 722 736 559 442 572 
30 1110 1110 884 1160 --- 1140 1250 733 744 548 475 530 
31 Inio --- 879 1170 1140 --- 703 --- 535 520 ---

TOTAL 23446 34197 32075 3,828 30715 30999 35370 26086 22336 21228 17844 14979 
MEAN 756 114n 1035 1059 1059 1000 1179 841 745 685 576 499 
MAX 1210 1220 1130 1170 1220 1140 1260 1220 876 824 851 636 
MIN 558 997 879 881 855 857 1010 659 633 535 442 393 
CFSM .97 1.32 1.20 1.22 1.22 1.16 1.36 .97 .86 .79 .67 .58 
IN. 1.01 1.47 1.36 1.41 1.32 1.33 1.52 1.12 .96 .91 .77 .64 

CAL V9 1979 TOTAL 390973 1071�PAX 1970�mTN 511�CFSM 1.24�IN 16.81 
WTP YP 1980 TOTAL 322102�MfoN Sun�mAX 1260�ITN 393�CFSM 1.02�IN 13.85 



 

        

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

  
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

      
    

329 STREAMS TRIBUTARY TO LAKE HURON 


04130500 BLACK RIVER NEAR TOWER, MI 


LOCATION.--Lat 45.23'33", long 84°20'00", in SE1/4 NE4 sec.29, T.35 N., R.1 E., Cheboygan County, Hydrologic Unit 04070005, on right bank 

400 ft (122 m) downstream from Kleber Dam, 1,000 ft (305 m) upstream from Milligan Creek, 3.0 mi (4.8 km) northwest of Tower, and 

10.8 mi (17.4 km) upstream from Black Lake. 


DRAINAGE AREA.--313 mil (811 km2). 


PERIOD OF RECORD.--October 1942 to current year. Monthly discharge only for October 1942, published in WSP 1307. 


REVISED RECORDS.--WSP 1307: 1942. 


GAGE.--Water-stage recorder. Datum of gage is 658.00 ft (200.558 m) Stanley Engineering Co. datum. Prior to Aug. 1, 1949, at site 1 mi 

(1.6 km) upstream at different datum. 


REMARKS.--Records good except those for the period of no gage-height record, May 1 to June 5, which are poor. Flow regulated by 

hydroelectric powerplant 400 ft (122 m) above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--38 years, 271 ft3/s (7.675 m3/s), 11.76 in/yr (299 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,340 ft3/s (66.3 m3/s) Apr. 17, 1960, gage height, 7.13 ft (2.173 m); minimum, 

0.60 ft3/s (0.017 m3/s) Mar. 11, 1950; minimum daily, 4.0 ft3/s (0.11 m3/s) Nov. 27, 1949. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,180 ft3/s (33.4 m./s) Apr. 10, 11, gage height, 5.05 ft (1.539 m); minimum, 12 ft3/s 

(0.34 m3/s) July 25, gage height, 1.22 ft (0.372 m); minimum daily, 138 ft3/s (3.91 m3/s) Aug. 26. 


DISCHARGE, IN COPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 

5 

183 
156 
156 
162 
176 

341 
235 
237 
216 
213 

340 
230 
162 
195 
311 

282 
286 
238 
172 
142 

186 
187 
187 
188 
189 

161 
151 
188 
227 
190 

378 
384 
370 
335 
366 

620 
620 
640 
620 
590 

270 
250 
245 
240 
240 

252 
184 
174 
197 
190 

199 
177 
179 
178 
144 

313 
221 
192 
192 
192 

6 
7 
8 
9 
10 

190 
213 
213 
225 
232 

235 
235 
235 
233 
233 

337 
268 
233 
221 
204 

142 
204 
240 
179 
197 

188 
187 
174 
147 
152 

189 
181 
155 
180 
185 

417 
786 
1040 
1060 
1150 

550 
450 
380 
350 
300 

232 
323 
450 
346 
414 

168 
191 
187 
186 
185 

145 
144 
145 
156 
198 

193 
192 
149 
147 
181 

11 
12 
13 
14 
15 

232 
250 
290 
288 
242 

233 
233 
230 
230 
230 

297 
298 
281 
256 
228 

298 
241 
240 
277 
307 

156 
156 
174 
181 
189 

185 
187 
187 
187 
185 

1100 
806 
640 
709 
581 

320 
330 
320 
330 
390 

456 
253 
208 
212 
229 

184 
153 
153 
153 
205 

144 
146 
146 
153 
145 

170 
171 
196 
236 
215 

16 
17 
18 
19 
20 

225 
225 
230 
235 
228 

230 
161 
159 
228 
244 

228 
198 
139 
168 
207 

310 
319 
399 
400 
340 

196 
196 
195 
176 
176 

185 
249 
253 
462 
386 

634 
667 
635 
729 
697 

340 
345 
350 
430 
290 

256 
261 
254 
216 
359 

147 
151 
152 
149 
157 

146 
145 
145 
142 
140 

237 
233 
235 
250 
270 

21 
22 

23 
24 
25 

178 
240 
258 
383 
383 

225 
265 
423 
325 
218 

299 
313 
362 
394 
476 

300 
295 
241 
169 
169 

176 
195 
203 
248 
213 

398 
390 
332 
246 
323 

750 
685 
581 
472 
505 

420 
450 
300 
280 
290 

406 
337 
372 
256 
254 

198 
239 
215 
219 
155 

139 
140 
141 
141 
140 

250 
230 
200 
205 
230 

26 
27 
28 
29 
30 
31 

380 
380 
372 
328 
242 
339 

246 
432 
432 
430 
425 
---

520 
463 
447 
443 
355 
262 

181 
284 
252 
188 
190 
223 

182 
183 
189 
225 
---

313 
308 
247 
420 
365 
367 

504 
469 
469 
582 
639 
---

300 
190 
200 
220 
220 
260 

231 
220 
170 
184 
307 
---

205 
152 
181 
202 
208 
210 

138 
139 
142 
155 
206 
363 

250 
240 
210 
160 
140 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

7834 
253 
383 
156 
.81 
.93 

8012 
267 
432 
159 
.85 
.95 

9135 
295 
520 
139 
.94 
1.09 

7705 
249 
400 
142 
.80 
.92 

5394 
186 
248 
147 
.59 
.64 

7982 
257 
462 
151 
.82 
.95 

19140 
638 
1150 
335 
2.04 
2.27 

11695 
377 
640 
190 

1.20 
1.39 

8451 
282 
456 
170 
.90 
1.00 

5702 
184 
252 
147 
.59 
.68 

4961 
160 
363 
138 
.51 
.59 

6300 
210 
313 
140 
.67 
.75 

CAL YR 1979 
WTR VP 1980 

TOTAL 
TOTAL 

121718 
102311 

MEAN 333 
MEAN 280 

MAX 
MAX 

1250 
1150 

MIN 132 
MIN 138 

CFSM 1.06 
CFSM .90 

IN 14.47 
IN 12.16 



 

      

 

330 
� 

STREAMS TRIBUTARY TO LAKE HURON 


04131500 RAINY RIVER NEAR OCQUEOC, MI 


LOCATION.--Lat 45024'30", long 84010'45", in NE4 NN4 sec.22, T.35 N., R.2 E., Presque Isle County, Hydrologic Unit 04070005, on upstream 

side of highway bridge, 4.4 mi (7.1 km) west of Ocqueoc, and 5 mi (8 km) upstream from Black Lake. 


DRAINAGE AREA.--85 mil (220 km2), approximately. 


PERIOD OF RECORD.--October 1952 to December 1979 (discontinued as a continuous-record station; converted to a crest-stage partial-

record station). 


GAGE.--Nonrecording gage. Datum of gage is 674.85 ft (205.694 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records fair except those for the winter period, which are poor. Several observations of water temperature' were made during 

the year. 


AVERAGE DISCHARGE.--27 years, 42.3 ft2/s (1.198 m2/s), 6.76 in/yr (172 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 946 ft3/s (26.8 m2/s) Apr. 18, 1960, gage height, 6.33 ft (1.929 m), from floodmark; 

minimum, 0.4 ft3/s (0.011 m3/s) Sept. 7, 1955. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge during period October 1979 to December 1979, 113 ft3/s (3.20 m2/s) Dec. 26, gage height, 

2.86 ft (0.872 m); maximum gage height, 2.89 ft (0.881 m) Dec. 2, backwater from ice; minimum discharge, 3.2 ft3/s (0.091 m2/s) 

Oct. 1, gage height, 1.55 ft (0.472 m). 


DISCHARGE• IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 3.2 30 66 

2 3.3 27 100 

3 3.6 24 58 

4 4.2 26 31 

5 4.4 24 30 


6 4.2 24 33 

7 5.1 24 32 

8 5.4 23 31 

9 7.0 21 38 

10 7.0 20 34 


11 7.0 18 31 

12 7.9 16 41 

13 8.5 17 40 

14 8.2 18 31 

15 8.2 17 31 


16 7.9 18 36 

17 8.2 17 39 

18 7.6 18 42 

19 8.2 19 37 

20 8.8 20 35 


21 8.8 19 30 

22 13 21 28 

23 37 32 60 

24 37 30 91 

25 29 37 104 


26 24 75 112 

27 24 80 98 

28 42 75 79 

29 39 67 78 

30 33 55 76 

31 31 --- 75 


TOTAL 445.7 912 1647 

MEAN 14.4 30.4 53.1 

MAX 42 80 112 

MIN 3.2 16 28 

CFSM .17 .36 .63 

IN. .20 .40 .72 


CAL YR 1979 TOTAL 23109.8 MEAN 63.3 MAX 502 MIN 3.2 CFSM .75 IN 10.11 




 

 
 
 
 
 

 

   

  

331 STREAMS TRIBURARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45.38'02", long 84028'52", in NW4 NE1/4 sec.6, T.37 N., R.1 W., Cheboygan County, Hydrologic Unit 04070004, at upstream 

side of bridge on Lincoln Avenue in Cheboygan, 1.75 mi (2.8 km) upstream from mouth. 


DRAINAGE AREA.--1,500 mi. (3,900 km2), approximately. 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1974 to current year. 
WATER TEMPERATURES: October 1974 to current year. 

INSTRUMENTATION.--Water quality monitor since October 1976. 


REMARKS.--In addition to water-quality monitor, samples were collected near monitor site by a local observer on an approximate twice-
weekly basis. Interruptions in the record were due to malfunctions of the instrument. Flow regulated by dam 1,000 ft (305 m) 
downstream. Biological Data (Phytoplankton) is for the 1979 and 1980 water year. 

COOPERATION.--Pesticide samples were collected by the U.S. Geological Survey and analyzed by the U.S. Environmental Protection Agency. 


EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE (water years 1976-80): Maximum, 424 micrcmhos Jan. 21, 1976; minimum, 262 micromhos Aug. 31, 1977. 
WATER TEMPERATURES (water years 1976:80): Maximum, 27.0°C July 20, 1977; minimum, 0.0°C on many days during winter periods. 

EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--Specific conductance values 800, 850 and 900 micromhos Apr. 7, 8, 24 and 25, 1975 and 
140 micromhos Mar. 8, 1975, were observed.* 

* These values are questionable due to possible changes in sampling location. 


wATF,QUALITY DATA. wATE YEAR OCTOBER 1979 TO SEPTEmHER 1980 

SPF- OXYGEN. OXYGEN COLT- STREP­
CIFIC DIS- DEMAND. FORM. TOCOCCI 

STREAM- CON- SOLVED CHEm- FECAL, FECAL. HARD-

DATE 
TIME 

FLOW, 
INSTAN-
TANEOUs 
(CFS) 

DUCT-
ANCr 

(MICRO-
MHOS) 

RH 
FIELD 

(UNITS) 

TEMPER-
ATUPF. 
WATER 

(DEG C1 

OXYGEN. 
OTS-

SOLVED 
(MG/L1 

(PER-
CENT 

SATUR-
LUTON) 

ICAL 
(HIGH 
LEVEL) 
(MG/L) 

0.7 
UM-MF 

(COLS./ 
100 ML) 

KF AGAR 
(COLS. 

PER 
100 ML) 

NESS 
(MG/L 
AS 

CAC03) 

OCT 
05... 1000 693 299 7.8 15.0 8.2 83 K1100 57 160 
NOV 
Ov... 1130 1990 293 7.9 5.0 11.7 94 46 31 20 160 

DEC 
06... 0930 1760 301 8.0 1.5 12.5 92 3 31 26 160 
JAN 
11... 1000 1720 306 7.8 .5 13.2 96 18 100 K3 170 

FEN 
05... 1300 1570 310 7.9 .0 20 <1 <1 170 
MAR 
14... 0930 1160 309 7.7 .5 1.4 103 K10 K16 170 

APO 
1.8... 1000 E2840 2n6 7.8 4.5 13.2 106 39 K5 K16 150 

MAY 
06... 1300 E1900 264 7.8 14.0 10.4 104 10 31 K7 160 

JUN 
04... 1130 1180 305 8.2 16.0 9.1 94 100 K20 150 
JUL 
08... 1400 1150 289 8.2 21.5 8.6 98 10 K5 150 
AUG 
06... 1000 980 290 8.0 ?4.0 9.3 111 19 K13 K4 160 

SEP 
09... 1330 E952 284 8.0 22.0 8.7 100 110 45 150 

HARD- maGNF- SILVER. SODIUM POTAS-

NFSs. CALCIUM SIUm, TOTAL SODIUM. AD- SIUM, BICAR- ALKA-

NONCAR-
 DIS- DIS- PECOV- DIS- SORP- DIS- BONATE CAR- LINITY 
80NATF SOLVED SOLVED ERABLE SOLVED TION SOLVED (MG/L BONATE (MG/L
(MG/L (MG/L (MG/L (Un/L (MG/L SODIUM RATIO (MG/L AS (MG/L AS 

DATE CAC03) AS CA) AS MG) AS AG) AS NA) PERCENT AS K) HC031 AS CO3) CAC03) 

OCT 

05... 7 42 14 0 3.4 4 .1 .8 190 0 160 

Nov 

09... 12 44 12 0 3.9 7 .1 .8 180 0 150 


DEC 

06... 3 44 12 3.6 7 .1 .7 190 0 
 160 


JAN 

11... 21 46 13 0 4.0 7 .1 .8 180 0 150 


FE8 

05... 4 46 13 0 4.0 5 .1 .8 200 0 160 

MAR 

14... 14 45 13 
 3.9 5 .1 .7 190 0 
 160 


APR 

18... 7 42 12 0 3.3 4 .1 .8 180 0 150 


MAY 

06... 
 17 43 12 0 4.3 6 .2 .7 170 0 141 


JUN 

04... 14 42 12 3.8 5 .1 .6 170 0 140 

JUL 

O'i... 11 40 13 4.8 6 .2 .8 170 0 140 


AUG 

06.... 6 41 13 0 4.2 6 .1 .8 170 0 150 


SFP 

09... 11 37 14 0 3.6 5 .1 .8 170 0 140 




 

 

 

 

    

 

        
      

 

         

          

       

         

         

         

         

       

         

         

       

       

         

         

 

 

 

 

 

 

       
 

 

       

 

       

         

          

      

          

         

       

        

      

          

          

          

       

332 STREAMS TRIBUTARY TO LAKE HURON 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 

MATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 

SOLIDS, SOLIDS, SOLIDS, 
cARHON CHLO- FLUO- SILICA, RESIDUE SUM OF SOLIDS, RESIDUE SOLIDS. 
DIOXIDE SULFATE RIDE, RIDE, UIS- AT 180 CONSTI- DIS- AT 105 RESIDUE 

DIS- DIS- DIS- UIS- SOLVED DEG. C TUENTS, SOLVED DEG. C. AT 105 
SOLVED SOLVED SOLVED SOLVED (mG/L DIS- DIS- (TONS SUS- DEG. C, 
(mG/L (MG/L (MG/L (mG/L AS SOLVED SOLVED PER PENDED TOTAL 

DATE AS CO2) AS 504) AS CL) AS F) SI021 (MG/L) (MG/L) DAY) (MG/L) (MG/L) 

4.8 12 4.7 .2 6.7 180 178 337 

3.6 H.9 4.0 .2 7.8 190 171 1020 7 190 

3.0 11 4.6 .2 7.7 184 178 874 164 202 

4.6 14 5.3 .2 7.7 184 180 855 19 195 

4.0 14 4.9 .2 7.8 185 190 784 0 184 

6.1 12 4.8 .2 8.0 189 182 592 

4.6 9.9 4.4 .0 6.7 177 168 E1360 28 197 

4.3 11 4.4 .2 7.0 172 167 E882 7 185 

1.7 11 4.6 .? 6.3 193 165 615 

1.7 1? 4.5 .2 6.2 180 165 559 

2.9 12 5.0 .2 7.6 188 174 497 16 177 

2.7 13 4.7 .2 7.6 180 165 E463 2 179 

OCT 
05• • • 
NOV 

OP• • • 

DEC 
06• • • 
JAN 

1 1 •• • 

FER 
5... 

MAP 

1 4 • . • 
APP 

18... 
MAY 
6... 
JUN 

0 4 • • • 

JUL. 

AUG 
06... 

SEP 
09... 

NITRO- 
GEN. 

NO2+NO3 
TOTAL 
(MG/L 

DATE AS N) 

NITPO 

NO?.NU3 
DIS- 

SOLVED 
(MU/L 
AS N) 

NITRO- NITRO- 
NITRO- GEN. NITRO- NITRO- GEN.Am- 
GEN, AMMONIA GEN, GE N. MONIA + NITRO- NITRO- PHOS- 

AmmONIA uls- AMMONIA ORGANIC ORGANIC GEN. GEN. PHORUS, 
TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 
(MG/L (mG/L (MG/L (MG/L (MG/L (mG/L (MG/L (MG/L 
AS N) AS N) AS NH4) AS N) AS N) AS N) AS NO3) AS P) 

OCT 
5... .01 .02 .050 .010 .06 .20 .25 .26 1.2 .010 
NOV 
09... .09 .06 .020 .020 .02 .36 .38 .47 2.1 .010 
DEC 
6... .07 .070 .000 .08 .29 .36 .010 
JAN 
11... .10 .11 .060 .020 .07 .20 .26 .36 1.6 .010 

FEP 
06... .08 .08 .050 .060 .22 .27 .35 1.6 .010 
MAW 

14... .10 .11 .040 .22 .32 1.4 .010 
APP 
18... �.11 �.11 .030 .010 .04 .21 .24 .35 1.6 .010 

MAY 
06... .05 .05 .010 .000 .01 .17 �.18 �.23 �1.0 �.020 
JUN 
04... .04 .04 .020 .000 .02 .20 .22 .26 1.2 .010 

JUL 
08... .01 .01 .o00 .000 .00 .28 .28 .29 1.3 .160 

Aur, 
06... .01 .00 .020 .000 .02 .21 .23 .24 1.1 .010 

SFP 
0R... .01 .01 .u20 �.020 �.02 .37 .39 .40 1.8 �.000 



 

 
 
 

 
 
 
 
 
 
 

 

 
 
 

 

 

 

 

 
 
 
 

 

 

  

 

       

 

       

  

        
     

 

     
 
  

 

     
 
   

 

     
 
   

 

     
     

 

   

 

         

          

       

        

        

          

STREAMS TRIBUTARY TO LAKE HURON� 333 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN. MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


MHOS- PH05- CHLOP-A CHLOR-H SEDI- SED. 

DATE 

RHOS-
RHOS- PHOPUS, 
PHO9US.�OIS-
TOTAL SOLVED 
(MG/L (MG/L 
A5 PO4) AS P) 

PHORUS, PHOPOS. 
DRTHOPH OPTHOPH 
OSPHATE OSPHATE 
DISSOL. DISSOL. 
(MG/L (MG/L 
AS P) AS PO4) 

PHYTO-
PLANK-
TON 

CHROMO 
FLOOPOM 
(IJG/L) 

PHYTO-
PLANK-
ION 

CHROMO 
FLUOROM 
(OG/L) 

CARSON, 
ORGANIC 
TOTAL 
(MG/L 
AS C) 

RENT 
SEDI- DIS-
RENT, CHARGE, 
SUS- SUS-
PENDED PENDED 
(MG/L)�(T/DAY) 

SUSP. 
SIEVE 
DIAM. 

% FINER 
THAN 

.062 MM 

OCT 
05... .03 .000 2 3.7 100 

NOV 
09... .03 .010 .000 .00 1.10 .000 6.0 4 21 100 

DEC 
06... .03 .000 .000 .00 3.98 .000 6.5 4 19 100 

JAN 
11... .03 .010 .000 .00 1.51 .000 4 19 100 

FF" 
05... .U3 .000 .020 .06 2.30 .000 4.4 5 21 100 

MA? 
14... .03 .000 1.62 .000 7.7 1 3.1 100 

APR 
14... .03 .000 .010 .03 1.42 .000 3 E23 100 

MAY 
06... .06 .000 .000 .00 3.33 .000 12 4 E21 100 

JUN 
04... .03 .020 1.14 .000 13 5 16 100 

JUL 
OH... .49 .170 1.24 .000 4.7 4 12 100 

AUG 
06... .03 .000 .000 .00 1.71 .000 9.7 4 11 100 

SFP 
09... .00 .000 .010 .03 1.81 .000 4 ElO 100 

CHRO-

BARIUM, CADMIUM 
 MIUM, CHRO- COBALT, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MOOR. 
 TOTAL COBALT. 


ARSENIC DIS- RECOV- DIS- RECOV- DIS- RECOV- DOS- RECOV-
 DIS. 


TOTAL SOLVED ERAHLE SOLVED ERAHLE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIMF (UG/L (UG/L (UG/L (UG/L (UG/1 (UG/L (UG/L (UG/L (UG/L (UG/L 


DATE AS AS) AS AS) AS HA) AS RA) AS CD) AS CO) AS CR) AS CR) AS CO) AS CO) 


OCT 

05., • • 1000 4 2 100 30 3 
 10 0 0 


JAN 
11... 1000 2 2 30 0 0 20 20 0 0 

APR 
18... 1000 2 1 <50 20 2 20 10 0 0 

SEP 
1330 1 1 100 0 0 0 20 10 0 0 


MANGA... 

NESE. MALAGA- MERCURY
COPPER, IRON. LEAD, LITHIUM 


TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL TOTAL NESE. TOTAL MERCURY 


PECOV- DIS- RECOV- DOS- RECOV- DOS- RECOV- RECOV- DIS- RECOV- DIS-

FPARLF SOLVED ERAHLE SOLVED ERAHLE SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED 

(UG/L (UG/L (UG/L (Ur;/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L�
(UG/L 


DATE A5 CU) AS CU) AS FE) AS FE) AS PR) AS PR) AS LI)�
AS HG)�
AS MN) AS MN)��AS HG) 


OCT 

3 <.5 <.5
05... 2 2 190 10 4 0 


JAN 

11 • • • 4 2 110 10 3 0 
 10 0 .2 .1 


APR 

18... 5 0 140 20 3 0 10 
 .1 


SEP 
09... 4 4 160 80 1 1 

3 .2 


0 10 0 .4 .5 

ZINC, CARBON, CARBON, 

TOTAL NICKEL, SELF- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

RECOV- DIS- NIUM. DOS- DOS- RECOV- DIS- DIS- SUS-


NICKEL, SELF-


CYANIDE 


ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED 
SOLVED PENDED TOTAL PHENOLS 


(UG/L (UG/L (UG/L (Ur./L (UG/L (UG/L (UG/L (MG/L (MG/L (MG/L 

(UG/L)
AS C) AS CN)�
DATE AS NI) AS NI) AS SE) AS SE) AS AG) AS ZN) AS ZN) AS C) 


OCT 

05... 0 0 0 0 0 0 
 4.3 


JAN 

11• • • 1 1 0 0 0 20 
 20 4.4 .1 

APR 

10... 3 0 0 0 0 20 20 4.8 .3 


SEP 

0 7.7 .4 .00 0
09... 0 0 0 0 0 60 
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�
 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHLOR-� DI- DI-�� HEPTA.. 

PCB. ALDRIN, DANE. ODE.�, ELDRIN ENDRIN, UNION, CHLOR,
DOD,��DDT. AZINON1


TIME�TOTAL TOTAL��TOTAL��TOTAL��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) (UG/L) (UG/L) 


DEC 

06... 0930��ND ND��ND ND��ND ND��ND ND��ND ND��ND 


MAY 

06...1300�ND ND��ND ND ND��
ND�� ND ND��ND ND��ND 


HERTA-.� METH- METHYL METHYL 

CHLOR�MALA-�PARA-�PARA-�TOTAL
OXY-�TRI-�TOX-�

EPDXIDE LINDANE THION. CHLOR, THION. THION, THION, APHENE, TRI-� SILVEX, 

TOTAL�TOTAL�TOTAL��TOTAL� TOTAL TOTAL
TOTAL�TOTAL TOTAL�TOTAL THION��TOTAL��


DATE�(UG/L) (UG/L) (06/L) (UG/L) (116/L) (UG/L)��
(UG/L)�(UG/L)��(UG/L1��10G/L1��(UG/L)��(UG/L) 


DEC 

06... ND ND NO��NO ND��ND ND��ND ND��ND ND��ND 

MAY 

06...�NO�ND ND��ND ND��ND ND��ND�ND 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS PERI- CHLOR-A CHLOR-B 
OF Cf- ()- PERI- PHYTON PERI- PFRI-
EX00 
� 

PHYLL PHYTON BIOMASS PHYTON PHYTON 
SURE PATIO BIOMASS TOTAL CHROMO- CHROMO-

TIME 
(DAYS) PEPI- ASH�DRY GRAPHIC GRAPHIC 

PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 
DATE. (UNITS)�6/SCI M�G/SG M (MG/M2)�(MG/M2) 

NOV 
125�
.000 


FEN 
1300 25 536�.240 .390 .260 .000 


1130 35�.240�.640�
09...� .320�


050.4,�

SEP 
 �
 .920
1330 34�281 1.26�4.20�
09...� 2.44�




 

335 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


OATF 
 NOV 20.78 MAR 12.79 MAY 18.79 JON 19,79 JUL 13.79 

TIMF 1330 1200 1030 1330 1000 


TOTAL CELLS/ML 5600 100 1600 1700 1100 


DIVFRSTTy:�DIVISION 0.6 1.40.6 1.1 0.9 

.CLASS 0.6 0.6 1.1 0.9 1.7 

...ORDER 0.9 0.6 1.6 1.8 2.1 

...FAMILY 0.9 1.7 2.5 1.8 2.7 

....GENUS 1.0 1.7 2.5 1.8 3.0 


CELLS PER- CrILS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE) 

.CHLoRopHYCEAE 

..CHLORDCOCCALES 

...CHARACIACFAE 

....SCHROEDERIA . 0 

...CHLORDCOCCACEAE 

....CHLoROCOCCum 

...COELASTRACEAE 

....COELASTRUM 

...00CYSTACEAE 

....ANKISTRODESMUS 15 14 36 3 

....CHLORELLA 
 230# 21 

....DICTYOSPHAERIum 
 -

....00CYSTIS 87 2 

....TETRAEDRON 
 13 1 

...sCFNEDESmACEAE 

....CRUCIGENIA 
 320# 29 

....SCFNEDESMUS 160 10 -

..TETPASPORALE5 

...COCCOMYXACEAE 

....ELAKATOTHPIX 

...RALMFLLACEAE 

.....SRNAFROCYSTIS 
 52 3 

..VOLVOCALES 

...CHLAMYDOMONAOACFAE 

....CHLAMYDOMONAS 

...VOLVOCACEAF 

....GONIUM 

....RANOORTNA 

..ZYGNFMATALES 

oe.DESMIDIACEAE 

....COSMARTUM 
 460# 28 24 2 

....STAURASTRUM 


CHRYSOPNYTA 

.HACILLARTORHYCEAE 

..CFNTRALFS 

...COSCINODISCACEAE 

....CYCLOTELLA 72 1 26 2 61 6 

....mFLOSIRA 230 4 -

....THALASSIOSIRA 
 120 11 

..RFNNAlES 

...ACHNANTHACEAE 

....ACHNANTHE5 

....COCCONEIS 

...CYMRFLLACEAE 

....CYMRELLA 15 14 24 2 

...OIATOMACEAE 


...FRAGILARIACEAE 


....ASTERIONELLA 


....FRAGILARIA 
 91 6 


....SyNFDRA * 0 58W 57 73 7 


....GOMPHONEMATACEAE 


....GomRHONEmA 15 14 


...mEPIDIONACEAE 


....MEPIDION 


...NAVICULACEAE 


....ENTOMONEIS 


....NAVICULA 
 13 1 


...NITZSCHIACEAE 


....NITZSCHIA 39 2 


...SUPIRELLACEAE 


.....SURTRELLA 


...TARFLLARIACEAF 


.....TARELLARIA 320 6 52 3 


.CHPYSOPHYCEAE 


..CHRYSOmONADALES 


...oCHROmONADACEAE 


....DINOBRYON 130 12 


....UROGLENA 


.XANTHOPHYCEAE 


..HFTFROCOCCALES 


...CHLOROTHECIACEAE 


....oRmioCYTIum 




 

     
     

 
    

 

   
  

 
 

    

 

 

336 STREAMS TRIBUTARY TO LAKE HURON 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE NOV 20,78 MAR 12,79 MAY 18,79 JUN 19,79 JUL 13,79 
TIME 1330 1200 1030 1330 1000 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- 
ORGANISM /ML �CENT /ML CENT /ML CENT �/ML �CENT , /ML �CENT 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOmONAS 24 2 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS - 180 11 7004 42 
....GoMPHOSPHAERIA 48004 85 - 
"HORMOGONALES 
...NOSTOCACEAE 
....ANARAENA 4504 28 
....APHANIZOmENON - 
...0SCILLATORIACEAE 
....0SCILLATORIA 120 2 5804 36 4504 27 

FUGLENOPHYTA (EUGLENOIDS) 
.EUGLENoPHYCEAE 
..EUGLENALES 
...FUGLENACEAE 
....PHACUS 24 2 

PYRPHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..PFRIDINIALES 
...nLENODINIACEAE 
....GLENODINIum 
...PERIDINIACEAE 
....PEPIniNium 

13 1 24 2 

NoTF: 4 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 
- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 



     

 

 

337 STREAMS TRIBUTARY TO LAKE HURON�
 

04132052 CHEHOYGAN RIVER AT CHEHOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF RHYTORLANKTON 


DATE 
 AUG 10,79 SFP 14,79 NOV 9,79 MAR 14,80 MAY 6,80

TIME 
 0930 1000 1130 0930 1300 


TOTAL CFLLS/ML 570 14000 2200 1000 
 4400 


oIVERSITY: DIVISION 0.8 0.5 0.6 1.1 1.6 

.CLASS 0.8 0.5 0.6 1.5 2.0 

..ORDER 1.2 0.0 0.6 2.0 2.5 

...FAMILY 1.8 0.0 0.7 2.3 3.0 

....GENUS 2.n o.o 0.7 2.3 3.1 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /Ml. CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOPoPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHPOEDFRIA . 0 
...CHLOROCOCCACEAE 
....cHLnPococcum * 0 
...COELASTRACEAt 
....COELASTPum 
...00CYSTACEAF 
....ANKISTRODESmUS * 0 7 1 83 2 
....CHLORELLA 41 4 -
....DICTYOSPHAERIUm 180 1 180 4 
....00CYSTIS 100# 18 * 0 -
....TETPAEDRON 55 
...sCENEDESmACEAE 
....CPUCIGENIA 310# 55 
....SCFNEDESMUS 26 5 * 0 78 4 41 4 97 2 
..TETRAsPoRALES 
...COCCOmYXACEAE 
....FLAKATOTHRIX 14 1 
...PALMELLACEAE 
..SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAmYDOMONADACEAE 

....CHLAMYDOmONAS 39 7 * 0 28 1 

...VOLVOCACEAE 

....GONIUm 

....PANDOPINA 

..ZYGNEmATALES 

...OESmIDIACEAE 

....COSmARIUM 

....STAuPASTRUm 140 1 

CHPYsopHyTA 
.RACILLAPIOPHYCEAE 
..CENTPALES 
...COSCINODISCACEAE 
....CYCLOTELLA 13 2 210 1 26 1 500# 49 1100# 26 
....mELOSIRA - -

..THALASSIOSIRA 
..PENNALFS 
...ACHNANTHACEAE 
....ACHNANTHES 28 1 
....COCCONEIS * 0 
...CYmRFLLACEAE 
....CYMRELLA 7 1 * 0 
...oIATOmACEAE 
....DIATOmA 7 1 a 0 
...FRAGILARIACEAE 
....ASTEPIONELLA 100 5 
....FRAGILARIA 13 1 - -
....SYNFORA 13 2 * 120 12 470 11 
...GOmPHONEMATACEAE 
....GOmPHONEmA 14 1 
...mEPIDIONACEAE 
....MEPIDION 28 1 
...NAVICULACEAE 
....ENTOmONEIS * 0 
....NAVICULA a 0 
...NITZSCHIACEAE 
....NITZSCHIA * 0 13 1 41 1 
...SUPIRELLACEAF 
....SURIPELLA 0 
...TARELLARIACEAE 
....TARELLARIA 
.CHPYSOPHYCEAE 
..CHRYSOmONADALES 
...00HROmONADACEAE 
....DINORRYON * 0 75 7 500 11 
....UPOGLENA _ 
.XANTHOPHYCEAE 
..HETEROCOCCALES 
...CHLOPOTHECIACEAE 
....OPHIOCYTIUm 



 

 

338 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


PATE� AUG 10,79�NOV 9,79�MAY, 6,80
SEP 14,79�MAR 14,80�

TIME� 0930�1000�1130�0930�1300 


CELLS PER.... CELLS PER- CELLS PER... CELLS PER- CELLS PER-

ORGANISM� /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA�
(CRYPTOMONADS) 

.CRYPTOPHYCEAE . 0 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS * 0 260 6 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 170 1 


CYANOPHYTA�
(BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 65 11 12000# 88 55 1 
....GOMPHOSPHAERIA 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 
....APHANIZOMENON 1900# 89 920# 21 
...OSCILLATORIACEAE 
....0SCILLATORIA 710 5 200# 19 500 11 

FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....PHACUS 


PYRPHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..PERIDINIALES 

...GLENODINIACEAF 


CLENODINIUM 

...PERIDINIACEAE
�

....RERIDINIUM * 0 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

339 STREAMS TRIBUTARY TO LAKE HURON�
 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 
1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


HATE 
 JUN 4,80 JUL 8.80 AUG 6,80 SEP 9.80

TIME 
 1130 1400 1000 1330 


TOTAL CELLS/ML 2900 970 1300 1100 

DIVERSITY: DIVISION 
.CLASS 
"ORDER 
...FAMILY 
....GENUS 

0.9 
0.9 
1.7 
1.9 
2.1 

0.8 
0.8 
1.2 
1.4 
1.4 

1.4 
1.8 
2.3 
2.4 
2.4 

1.7 
1.7 
1.9 
2.1 
2.1 

ORGANISM 

CHLOROPHYTA (GREEN ALGAE)
.CHLOROPHYCEAE 
..CHLOROCnCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 
...COELASTRACEAE 
....COELASTRUM 
...00CYSTACEAE 
....ANKISTROOESmUS 
....CHLORELLA 
....DICTYOSPHAERIUM 
....00CYSTIS 
....TETRAFDPON 
...SCENEDESmACEAE 
....CRUCIGENIA 
....SCENEDESmUS 
..TETRASPORALES 
...COCCOMYXACEAE 
....FLAKATOTHRIX 
...PALMELLACEAE 
....SPHAEROCYSTIS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOmONAS 
...VOLVOCACEAE 
....GONIUM 
....PANDORINA 
..ZYGNFMATALES 
...DESMIDIACFAE 
....COSMARIUm 
....STAURASTPUM 

CELLS 
/ML 

PER-
CENT 

540N 18 

34 1 

67 2 

270 9 

CELLS 
/ML 

PER-
CENT 

26 3 

26 3 

CELLS 
/ML 

PER-
CENT 

26 2 
13 1 

51 4 

210# 16 

CELLS 
/ML 

PER-
CENT 

65 6 
13 1 

52 5 

13 1 

CHRYSOPHYTA 
.BACILLARTOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
....THALASSIOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHtS 
....COCCONEIS 
...CYMBELLACEAE 
....CYMBELLA 
...DIATOmACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....ASTEPIONFLLA 
....FRAGILARIA 
....SYNEORA 
...GOMPHONEmATACEAE 
....GOMPHONEmA 
...mERIDIONACEAE 
....MERIDION 
...NAVICULACEAE 
....ENTOmONEIS 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
...SURIRELLACEAE 
....SURIRELLA 
...TABELLARIACEAE 
....TABELLARIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...00HROMONADACEAE 
....DINORRY0N 
....UROGLENA 
.XANTHOPHYCEAE 
..HETEROCOCCALES 
...CHLOROTHECIACEAE 
....OPHIOCYTIUM 

17000 56 
_ 

130 5 
50 2 
84 3 

100 3 

7500* 77 
-

13 1 

13 1 

52 5 

64 5 

51 4 

13 1 

-
6200 48 

13 1 

260# 23 
_ 

13 1 

13 1 



 

��

340� STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN• MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUN 4,80 JUL 8,80 AUG 6,80 SEP 9,80

TIME 
 1130 1400 1000 1330 


CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADC) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALFS 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 39�4 78�
7 

...CRYPTOMONADACEAE 
....CRYPTOMONAS 17�1 13 26�1 2 

CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 
 5��
39 4��64 5800 52 

....GOMPHOSPHAERIA 

..HORMOGONALFS 

...NOSTOCACEAE 

....ANABAENA 

....APHANIMMENON 

...0SCILLATORIACEAE 

....OSCILLATORIA 
 180 14 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCFAE 

..EUGLENALES 

...EUGLENACEAE 

....PHACUS 


PYRRHOPHYTA (FIRE ALGAE) 

.0INOPHYCEAE 

..PERIDINIALES 

...GLENOOINIACEAE 

....GLENODINIUM 

...PERIDINIACEAE 


NOTE: 0 - DOMINANT ORGANISM; EOUAL TO OR GREATER THAN 15% 

- OBSERVED OR6ANTSM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

            

      

 

341 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMH05/Cm AT 25 DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 


1 317 304 313 305 295 301 289 286 288 
2 316 303 312 306 301 304 290 288 289 
3 315 308 312 305 299 302 294 288 290 
4 313 297 308 305 301 303 294 289 291 
5 314 297 309 305 298 302 294 288 292 

6 312 305 310 305 299 302 --- --- --- 294 289 292 
7 311 306 310 305 303 305 302 291 297 290 286 288 
8 311 305 309 305 301 303 303 297 300 292 287 288 
9 308 300 306 --- --- 302 291 296 316 314 315 
10 307 299 304 297 282 292 --- --- ---

11 306 292 300 302 280 286 

12 304 288 296 306 299 304 

13 304 294 300 305 302 303 

14 304 296 301 305 300 303 

15 306 295 301 304 300 302 


16 308 297 304 305 303 304 

17 306 297 303 306 303 304 

18 318 296 302 304 300 302 

19 304 279 290 300 290 296 

20 288 264 275 300 291 295 


21 294 267 2/4 300 295 297 

22 247 264 281 296 290 292 

23 298 279 290 291 277 285 

24 304 298 301 287 273 279 

25 306 302 305 294 284 288 


26 306 302 304 294 290 293 

27 305 292 299 293 288 290 

28 336 287 299 292 285 288 

29 299 290 294 292 285 289 

30 302 282 294 293 284 290 

31 302 289 296 293 284 289 


MONTH 336 264 300 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 332 330 331 

2 334 328 331 

3 334 327 329 

4 332 327 329 

6 334 329 331 


6 --- 334 324 330 

7 -,- --- --- 332 327 329 

8 329 320 324 334 326 330 

9 330 319 326 334 327 330 

10 330 321 326 331 324 328 


11 327 321 323 331 330 330 

12 327 323 326 331 320 329 

13 327 323 326 ---

14 329 324 327 

15 329 324 328 


16 331 328 329 

17 331 326 329 

18 329 327 328 

19 329 327 327 

20 327 322 326 


21 3?9 324 328 

22 330 329 329 

23 330 327 329 

24 329 327 328 

25 332 328 330 


26 334 327 330 

27 329 326 327 

28 331 329 330 

29 332 322 330 

30 --- --- ---

31 


MONTH 




 

          

   

 

342 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/Cm AT 25 DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN��MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 ---

302 
301 
301 
300 

297 
294 
295 
293 

300 
298 
298 
297 

290 
288 
289 
288 

278 
273 
273 
275 

286 
284 
283 
284 

5 311 302 310 300 293 298 287 278 284 

6 
7 
8 
9 
10 

311 
312 
315 
310 
307 

307 
307 
307 
308 
304 

309 
311 
309 
309 
306 

298 
299 
---
---

291 
293 
---

296 
297 
---

---
302 
302 
301 
301 

---
290 
292 
293 
286 

---
296 
297 
298 
295 

292 
289 
290 
285 
290 

269 
270 
270 
271 
273 

283 
282 
283 
280 
282 

11 
12 
13 

307 
306 
306 

303 
303 
301 

305 
305 
305 

299 
298 
297 

285 
287 
281 

294 
294 
293 

285 
288 
285 

270 
281 
275 

281 
285 
280 

14 
15 

308 
306 

303 
300 

306 
304 

297 
296 

280 
284 

290 
291 

285 
287 

276 
278 

282 
284 

16 
17 
18 
19 
20 

306 
302 
304 
303 
302 

299 
297 
300 
297 
294 

303 
300 
302 
301 
297 

295 
294 
294 
294 
301 

284 
280 
282 
282 
282 

290 
288 
290 
289 
290 

284 
283 
283 
282 
284 

273 
274 
265 
275 
268 

280 
281 
275 
279 
279 

21 302 296 299 295 278 289 - -
22 
23 

301 
302 

295 
297 

298 
300 

299 
297 

277 
282 

288 
290 

24 303 297 300 292 275 286 
25 304 298 301 291 275 286 

26 303 296 300 290 280 287 ---
27 301 295 299 290 280 286 ---
20 299 296 298 292 281 288 ---
29 
30 

301 
301 

293 
295 

298 
298 

294 
289 

274 
272 

288 
284 

- -

31 --- --- --- 288 276 285 

MONTH 

TEMPERATURE. WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOHER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

18.5 
18.5 
17.5 
17.5 
17.0 

16.0 
17.0 
17.0 
16.0 
15.5 

17.5 
17.5 
17.0 
17.0 
16.5 

9.0 
8.5 
8.0 
8.0 
8.0 

8.5 
7.5 
7.5 
7.5 
7.5 

8.5 
8.0 
7.5 
7.5 
7.5 

1.0 
.5 
.5 
.5 
.5 

.5 

.0 

.0 

.0 

.0 

.5 

.5 

.0 

.0 

.0 

6 
7 
il 
9 
10 

15.5 
14.5 
14.0 
13.0 
13.0 

14.0 
13.0 
12.5 
11.5 
11.0 

15.5 
14.0 
13.0 
12.5 
11.5 

7.5 
7.0 
6.5 
---

7.0 
6.0 
5.0 
---

7.5 
7.0 
5.5 
---

1.0 
.5 
.0 
.0 

.0 

.0 

.0 

.0 

1.0 
.5 
.0 
.0 

.5 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

11 
12 
13 
14 
18 

11.5 
11.0 
10.0 
9.5 
11.0 

10.0 
10.0 
9.0 
9.0 
8.5 

11.0 
10.0 
9.5 
9.0 
9.5 

.s 

.0 

.0 

.0 

.0 

.o.0.0.0 

.0 

.o.0.0 

.0 

.0 

---
---
---

16 
17 
18 
19 
20 

11.0 
11.5 
10.0 
11.0 
12.5 

8.0 
9.5 
8.0 
9.5 
10.0 

9.5 
10.0 
9.5 
10.0 
11.5 

.o 

.o 

.0

.0 

.0 

.o 

.o.0 

.0 

.0 

.o .o 

.0

.0 

.0 

---
---
---
- -

21 
22 
23 
24 
25 

13.5 
14.5 
14.0 
13.0 
10.0 

12.5 
12.5 
13.0 
10.5 
9.5 

13.0 
13.0 
13.5 
11.5 
10.0 

.0 

.0 

.5 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

26 
el 
28 
29 
in 
31 

9.5 
9.0 
3.5 
8.0 
9.0 
9.5 

9.0 
8.5 
7.5 
7.5 
7.5 
7.5 

9.0 
8.5 
8.0 
8.0 
0.0 
8.0 

.5 

.5 

.5 

.5 
1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.5 

.5 

.5 

- -

- -

MONTH 18.5 7.5 11.5 



 

            

   

343 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN. MI--CONTINUED 


rEmPFRATORE, WAIEM (OFD. C), wATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEHPUARY MARCH APRIL MAY 

1 .0 .0 .0 
2 .0 .0 .0 
3 .5 .0 .0 
4 .5 .0 .0 
5 .5 .0 .0 

h .0 .0 .0 
7 .5 .0 .0 
o .0 .0 .0 .5 .0 .0 
9 .0 .0 .0 .5 .0 .0 
10 .0 .0 .0 .5 .0 .0 

11 .5 .0 .0 .5 .0 .0 
le .5 .0 .0 .5 .0 .0 
13 .5 .0 .0 
14 .5 .0 .0 
15 .5 .0 .0 

18 .5 .0 .0 
17 .5 .0 .0 
18 .5 .0 .0 
19 .5 .0 .5 
2u 1.0 .5 .5 

21 .5 .0 .5 
22 .5 .0 .5 
23 1.0 .5 .5 
24 1.0 .0 .5 
25 .5 .0 .0 

et, .0 .0 .0 
27 .0 .0 .0 
28 .0 .0 .0 
29 .0 .0 .0 
30 
31 

DAY MAX MIN JEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 19.5 18.0 18.5 22.5 22.0 22.0 
2 19.5 18.0 18.5 22.5 21.5 22.0 
3 21.5 18.0 19.5 22.5 21.0 22.0 
4 21.5 18.5 20.0 22.5 21.0 21.5 
5 17.0 15.0 16.0 21.5 19.5 20.5 22.5 20.5 21.5 

6 17.5 15.5 16.5 22.0 19.5 20.5 --- --- --- 22.0 20.5 21.5 
7 17.0 15.5 16.5 22.5 20.5 21.5 25.0 23.5 24.5 22.5 20.0 21.0 
h 16.0 15.0 15.0 --- --- 26.0 24.5 25.0 22.5 21.0 21.5 
9 15.0 13.5 14.0 25.5 24.0 24.5 22.0 21.5 21.5 
10 13.5 12.5 13.0 25.0 23.5 24.5 21.5 19.5 20.5 

11 15.0 12.0 13.5 24.5 23.5 24.0 21.0 19.5 20.0 
1? 17.0 13.5 15.0 24.0 23.0 24.0 19.5 19.0 19.5 
13 18.5 15.0 16.0 22.5 22.0 22.0 19.0 18.5 19.0 
14 17.5 15.5 16.5 23.5 22.0 22.5 18.5 17.0 18.0 
15 17.5 15.5 16.5 23.0 21.5 22.0 18.5 17.0 17.5 

lb 18.0 15.0 16.5 22.5 20.5 21.5 17.5 16.5 17.0 
17 18.5 15.0 17.0 22.0 21.0 21.5 17.5 15.5 16.5 
18 17.5 15.0 16.5 22.5 21.0 21.5 16.0 15.0 15.5 
19 17.0 15.5 16.0 23.0 21.0 21.5 16.0 15.0 15.5 
20 18.5 15.5 17.0 23.5 21.5 22.5 16.0 15.0 15.5 

21 19.0 15.5 17.5 24.0 22.5 23.5 
22 19.0 17.0 18.5 24.0 22.5 23.5 
23 21.5 18.0 19.0 24.0 22.0 23.0 
24 21.5 18.5 20.0 24.0 22.5 23.0 
25 24.0 19.5 22.0 24.0 22.5 23.5 

26 24.0 21.0 22.5 24.0 23.0 23.5 
27 22.5 21.0 21.5 23.0 22.0 22.5 
28 22.0 21.0 21.5 22.0 21.5 22.0 
29 21.0 19.0 20.0 22.5 21.5 22.0 
30 21.5 18.5 20.0 22.5 21.0 22.0 
31 --- --- --- 22.5 21.5 22.0 



 
344 STREAMS TRIBUTARY TO LAKE HURON 


04133500 THUNDER BAY RIVER NEAR BOLTON, MI 


LOCATION.--Lat 45.07'28", long 83038'50", in NW4 5E4 sec.36, T.32 N., R.6 E., Alpena County, Hydrologic Unit 04070006, on left bank 

0.7 mi (1.1 km) upstream fran Orchard Hill Bridge, 3.8 mi (6.1 km) upstream from North Branch, 4.7 mi (7.6 km) southwest of Bolton, 

and 11.0 mi (17.7 km) northwest of Alpena. 


DRAINAGE AREA.--588 mil (1,520 km2). 


PERIOD OF RECORD.--March 1945 to September 1980 (discontinued). 


REVISED RECORDS.--WSP 1437: 1946. WSP 1727: 1947(M). 


GAGE.--Water-stage recorder. Datum of gage is 671.96 ft (204.813 m) National Geodetic Vertical Datum of 1929. Prior to Aug. 12, 1945, 

nonrecording gage at site 500 ft (152 m) downstream at different datum. 


REMARKS.--Records good except those for the winter period, which are fair. Regulation by Fletcher Pond on the Upper South Branch 

Thunder Bay River (usable capacity, 40,170 acre-ft or 49.5 hm3). Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--35 years, 466 ft3/s (13.20 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,290 ft./s (121 m3/s) Mar. 26, 1976, gage height, 10.29 ft (3.136 m); maximum gage 

height, 10.49 ft (3.197 m) Mar. 25, 1976, backwater from ice; minimum, 92 ft3/s (2.61 m3/s) Sept. 28, 29, 1955. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,090 ft3/s (59.2 m3/s) Apr. 9, gage height, 7.35 ft (2.240 m); minimum, 220 ft3/s 

(6.23 m3/s) Aug. 27, gage height, 3.18 ft (0.969 m). 


DISCHARGE• IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 
2 
3 
4 
5 

265 
269 
246 
347 
308 

327 
322 
314 
306 
301 

360 
380 
390 
400 
400 

404 
393 
373 
375 
375 

375 
370 
370 
365 
365 

370 
370 
370 
370 
370 

487 
467 
468 
552 
618 

707 
630 
570 
520 
500 

383 
380 
372 
363 
350 

366 
353 
339 
321 
306 

283 
275 
266 
263 
270 

307 
336 
343 
317 
288 

6 
7 
8 
9 
10 

298 
299 
319 
328 
341 

299 
297 
300 
301 
297 

390 
382 
385 
390 
390 

375 
380 
380 
380 
385 

370 
370 
370 
370 
370 

370 
370 
370 
370 
370 

760 
1360 
1890 
2040 
1750 

490 
480 
468 
447 
424 

361 
448 
504 
498 
469 

296 
289 
287 
285 
280 

247 
272 
271 
263 
252 

270 
261 
254 
261 
261 

11 
12 
13 
14 
15 

325 
311 
309 
309 
309 

299 
299 
295 
296 
300 

375 
365 
370 
370 
365 

395 
405 
415 
430 
440 

370 
370 
370 
370 
370 

370 
370 
370 
370 
370 

1420 
1180 
1030 
1050 
1100 

413 
395 
393 
430 
456 

429 
397 
367 
354 
354 

278 
270 
270 
270 
268 

250 
257 
261 
259 
257 

267 
258 
255 
262 
269 

16 
17 
18 
19 
20 

296 
294 
306 
307 
318 

304 
308 
303 
301 
303 

365 
361 
370 
375 
385 

460 
470 
475 
470 
460 

370 
170 
370 
370 
370 

370 
370 
370 
370 
370 

1070 
960 
937 
963 
953 

442 
405 
444 
562 
645 

373 
366 
344 
358 
493 

271 
269 
272 
269 
279 

250 
249 
247 
248 
245 

271 
289 
343 
360 
340 

21 
22 
23 
24 
25 

331 
322 
328 
353 
367 

307 
317 
352 
384 
376 

395 
410 
444 
486 
572 

450 
445 
440 
430 
425 

370 
370 
370 
370 
370 

370 
370 
375 
375 
380 

838 
728 
641 
585 
555 

553 
493 
443 
405 
372 

670 
614 
494 
408 
374 

295 
335 
307 
309 
290 

240 
244 
240 
241 
244 

286 
268 
266 
271 
260 

26 
27 
28 
29 
30 
31 

358 
337 
334 
342 
340 
327 

395 
454 
511 
463 
400 
---

629 
581 
516 
472 
446 
423 

415 
405 
400 
390 
385 
380 

370 
370 
370 
370 
---

400 
420 
470 
504 
486 
495 

555 
641 
813 
877 
806 
---

345 
330 
366 
366 
379 
390 

347 
326 
327 
361 
385 
---

286 
316 
345 
340 
316 
302 

229 
222 
223 
228 
255 
285 

251 
251 
248 
243 
239 
---

TOTAL 
MEAN 
MAX 
MIN 

9843 
318 
367 
246 

10031 
334 
511 
295 

12942 
417 
629 
360 

12805 
413 
475 
373 

10725 
370 
375 
365 

12045 
389 
504 
370 

28094 
936 
2040 
467 

14263 
460 
707 
330 

12269 
409 
670 
326 

9279 
299 
366 
268 

7836 
253 
285 
222 

8395 
280 
360 
239 

CAL YR 1979�
TOTAL 192506 MEAN 527�
MAX 2010 MIN 246 

WTR YR 1980�
TOTAL 148527 MEAN 406�
MAX 2040 MIN 222 




 

 

345 STREAMS TRIBUTARY TO LAKE HURON 


04134000 NORTH BRANCH THUNDER BAY RIVER NEAR BOLTON, MI 


LOCATION.--Lat 45°08'30", long 83°36'21", in SE4 NW4 sec.29, T.32 N., R.7 E., Alpena County, Hydrologic Unit 04070006, on left bank 

1.5 mi (2.4 km) upstream from mouth, 2.5 mi (4.0 km) south of Bolton, and 10.3 mi (16.6 km) northwest of Alpena. 


DRAINAGE AREA.--184 mi. (477 km.). 


PERIOD OF RECORD.--March 1945 to September 1980 (discontinued). 


GAGE.--Water-stage recorder. Datum of gage is 675.52 ft (205.898 m) National Geodetic Vertical Datum of 1929. Prior to Aug. 16, 1945, 

nonrecording gage at site 0.5 mi (0.8 km) upstream at different datum. 


REMARKS.--Records good except those for the winter period and those for periods of no gage-height record, May 16 to July 9, which 

are poor. Occasional regulation during low flows by dams above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--35 years, 118 ft3/s (3.342 10/s), 8.71 in/yr (221 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,950 ft./s (83.5 m3/s) Mar. 28, 1976, gage height, 7.46 ft (2.274 m); maximum gage 

height, 7.98 ft (2.432 m) Mar. 31, 1950, backwater from ice; minimum discharge, 0.40 ft3/s (0.011 m3/s) Oct. 14, 1955. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,770 ft3/s (50.1 m3/s) Apr. 11, gage height, 6.32 ft (1.926 m), only peak above base 

of 500 ft3/s (14.2 m3/s); minimum, 2.8 ft3/s (0.079 m3/s) Aug. 25-27, gage height, 2.45 ft (0.747 m). 


DISCHARGE,�
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV�FER��MAY JUN��AUG
DEC JAN MAR APR��JUL SEP 


1 
2 
3 
4 
5 

5.3 
4.7 
5.2 
5.6 
5.6 

40 
39 
37 
38 
39 

76 
71 
64 
59 
58 

150 
120 
101 
100 
95 

49 
47 
45 
43 
42 

27 
27 
27 
27 
27 

266 
261 
278 
265 
252 

315�96 24 20 
373�90 22 17 
371�88 21 15 
328�84 20 12 
284�80 19 11 

7.1 
18 
23 
29 
26 

6 
7 
8 
9 
10 

5.8 
8.0 
9.1 

11 
13 

37 
35 
33 
32 
32 

56 
56 
56 
59 
58 

88 
80 
74 
68 
65 

41 
39 
38 
36 
35 

27 
27 
27 
27 
27 

255 
275 
361 
651 
1380 

248�78 18 9.3 
214�83 17 14 
185�90 17 13 
158�96 16 10 
139�89 15 9.7 

23 
20 
18 
17 
15 

11 
12 
13 
14 
15 

15 
16 
24 
29 
32 

32 
33 
32 
32 
32 

52 
52 
53 
56 
60 

63 
61 
60 
60 
60 

34 
33 
32 
31 
30 

27 
27 
27 
27 
27 

1630 
1210 
929 
756 
648 

125�80 14 10 
112�74 13 10 
107�67 11 9.5 
106�61 10 8.5 
103�57 11 8.0 

14 
16 
18 
19 
19 

16 
17 
18 
19 
20 

34 
32 
30 
28 
27 

32 
31 
32 
32 
32 

64 
69 
72 
74 
69 

59 
59 
59 
60 
60 

29 
28 
28 
28 
28 

28 
29 
31 
33 
35 

603 
586 
610 
582 
568 

103�56 10 
102�58 10 
100�60 9.8 
110�57 9.1 
165�54 10 

7.5 
7.0 
6.5 
6.1 
8.4 

18 
21 
22 
26 
30 

21 
22 
23 
24 
25 

27 
30 
38 
44 
36 

33 
36 
39 
43 
48 

66 
62 
65 
79 
112 

60 
60 
60 
59 
59 

27 
27 
27 
27 
27 

38 
43 
50 
58 
68 

552 
517 
471 
400 
336 

160�56 12 
150�75 14 
135�66 17 
125�54 18 
115�46 17 

7.3 
5.7 
4.5 
3.5 
2.8 

29 
28 
25 
23 
23 

26 
27 
28 
29 
30 
31 

29 
31 
49 
45 
40 
40 

57 
65 
78 
88 
90 
---

148 
193 
243 
242 
210 
165 

58 
56 
54 
53 
52 
50 

27 
27 
27 
27 

---

80 
100 
115 
145 
240 
295 

293 
264 
243 
254 
276 
---

105�35 17 
97�27 17 
98�22 17 
98�23 17 
99�26 20 
98�........ 20 

2.8 
3.0 
3.2 
3.5 
4.1 
4.7 

22 
20 
18 
17 
17 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

749.3 
24.2 
49 
4.7 
.13 
.15 

1259 
42.0 
90 
31 

.23 

.25 

2819 
90.9 
243 
52 

.49 

.57 

2163 
69.8 
150 
50 

.38 

.44 

959 
33.1 
49 
27 

.18 

.19 

1793 
57.8 
295 
27 

.31 

.36 

15972 
532 
1630 
243 
2.89 
3.23 

5028�1928 482.9 257.6 
162�64.3 15.6 8.31 
373�96 24 20 
97�22 9.1 2.8 

.88�.35 .09 .05 
1.02�.39 .10 .05 

621.1 
20.7 
30 

7.1 
.11 
.13 

CAL YR 1979�TOTAL 59771.2 MEAN 
WTR YR 1980�TOTAL 34031.9 MEAN 

164 
93.0 

MAX�1360 MIN 3.8 CFSM .89 
MAX�1630 MIN 2.8 CFSM .51 

IN��12.08 
IN��6.88 



 

   

     

346 STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°05'39", long 83°29'59", in SW14 SE; sec.7, T.31 N., R.8 E., Alpena County, Hydrologic Unit 04070006,'on left bank 

1,000 ft (305 m) downstream from Alpena Power Company Fourmile Dam, 2.5 mi (4.0 km) upstream from Bagley Street in Alpena and 

6.0 mi (9.7 km) upstream from mouth. 


DRAINAGE AREA.--1,238 mil (3,206 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional measurements made water years 1945-50. October 1979 to September 1980. 


GAGE.--Two water-stage recorders. Altitude of gage on main (north) channel and secondary gage on (south) channel is 615 ft (187 m), 

from topographic map. 


REMARKS.--Water-discharge records fair. Flow regulated at all stages by hydroelectric plant 1,000 ft (305 m) above station. 


COOPERATION.--Prior to Aug. 13, gage-height record at different datum was furnished by Alpena Power Co. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 1,760 ft3/s (49.8 m3/s) Apr. 9-12, 17, May 2, 3; minimum daily, 42 ft3/s 

(1.19 m3/s) June 14. 


DISCHARGE, IN CUHIC FEET PER SECOND, wATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV OEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 443 782 936 1210 726 193 1230 1750 174 625 565 208 
2 452 750 936 1050 292 168 1200 1760 655 804 65 754 
3 490 214 747 808 366 625 1100 1760 566 838 374 686 
4 471 226 813 631 832 620 1130 1750 600 433 802 661 
5 709 761 1030 313 667 745 1150 1750 669 423 581 619 

6 456 594 821 480 624 554 1030 1160 666 264 510 50 
/ 187 587 970 666 705 602 1210 1180 503 578 595 279 
A 680 653 346 637 797 401 1230 969 737 557 653 558 
9 597 560 848 667 376 314 1760 732 898 526 74 569 
10 572 118 693 632 273 627 1760 415 1140 558 328 664 

11 574 178 842 761 793 706 1760 493 765 620 714 490 
12 588 738 826 539 608 639 1760 810 676 113 565 464 
13 174 606 985 482 679 672 1750 729 618 295 534 52 
14 425 670 770 875 701 572 1750 799 42 569 489 102 
15 680 325 433 732 721 462 1750 784 649 618 357 496 

16 541 566 716 866 490 108 1750 789 1000 574 82 557 
17 584 266 595 855 308 694 1760 375 666 542 78 640 
18 595 352 352 1040 834 706 1750 604 596 564 385 596 
19 561 773 537 957 680 678 1750 1130 677 53 312 698 
20 60 602 N97 964 533 1220 1750 1180 1030 311 315 50 

21 763 456 981 1050 658 1230 1750 1120 601 694 340 360 
2? 566 419 914 907 682 1230 1750 1060 1170 562 328 811 
23 694 1030 948 1110 387 1130 1740 1040 762 654 62 643 
24 702 452 1060 838 398 1130 1740 728 934 595 64 549 
25 649 492 1220 812 758 1100 1210 420 976 557 333 560 

26 630 1070 1220 302 729 965 1200 387 846 447 173 563 
27 371 860 1220 421 702 930 1200 730 713 448 186 92 
28 585 1190 1220 858 673 860 1200 514 430 669 269 101 
29 658 1130 1220 760 436 790 1200 560 431 697 278 536 
30 669 824 1220 750 --- 917 1750 727 592 573 54 558 
31 629 --- 1220 705 1120 --- 375 --- 661 46 ---

TOTAL 16755 18244 27536 23678 17428 22708 45070 28580 20782 16422 10511 13966 
MEAN 540 608 888 764 601 733 1502 922 693 530 339 466 
MAX 763 1190 1220 1210 834 1230 1760 1760 1170 838 802 811 
MIN 60 118 348 302 273 108 1030 375 42 53 46 50 
CFSM .44 .49 .7? .6? .49 .59 1.21 .75 .56 .43 .27 .38 
IN. .50 .55 .83 .71 .52 .68 1.35 .86 .62 .49 .32 .42 

WIP YR 1980 TOTAL 261680 MEAN 715 max 1760 MIN 42 CFSM .58 IN 7.86 



 

   

 

   

 

 
   

 
 

347 STREAMS TRIBUTARY 10 LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--October 1979 to September 1980. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1979 to September 1980. 

WATER TEMPERATURE: October 1979 to September 1980. 


REMARKS.--Daily record based on samples collected at mid-stream 1,000 ft (305 m) upstream. Daily samples collected randomly throughout 

the day. Monthly samples are collected as a cross-section sample at gage. Water-discharge measurements are made at times of 

monthly sampling. During high flows monthly samples are collected and water-discharge measurements are made at bridge on Bagley 

Street, 2.5 mi (4.0 km) downstream. February 1979 to September 1979 at site 6.9 mi (11.1 km) downstream (04135020). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 416 micromhos Mar. 29; minimum daily, 253 micromhos, Apr. 12. 

WATER TEMPERATURES: Maximum daily, 25.000 July 16, 17, Aug. 9; minimum daily, 0.00C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


OXYGEN, COLI.• STREP 
CIFIC DIS- FORM. TOCOCCI HARD... 

DATE 
TIME 

STREAM.. 
FLOW, 
INSTAN 
TANEOUS 
(CFS) 

CON.-
DUCT.• 
ANCE 

(MICRO-
MHOS) 

pH 
FIELD 
(UNITS) 

TEMPER-
ATURE, 
WATER 

(DEG C) 

OXYGEN, 
OIS-

SOLVED 
(MG/L1 

SOLVED 
(PER-
CENT 

SATUR. 
ATION) 

FECAL,' 
0.7 
UM-MF 

(COLS./ 
100 ML) 

FECAL, 
KF AGAR 
(COLS. 

HARD.-
NESS 
(MG/L 

NESS, 
NONCAR-
BONATE 

PER AS (MG/L 
100��ML) CAC03) CAC03) 

CALCIUM 
DIS... 
SOLVED 
(MG/L 
AS CA) 

OCT 
04... 0800 42 325 7.9 16.0 8.9 92 K3 K1 170 6 43 

NOV 
08... 0E400 459 348 6.1 5.5 11.5 93 K6 K15 190 3 52 

DEC 
05... 1100 887 352 7.9 1.5 12.4 93 K75 20 190 23 52 

JAN 
10... 1030 479 352 7.6 .0 12.6 86 K2 K2 200 19 55 

FEP 
06• • • 1100 960 382 7.8 .0 <1 <1 220 12 59 
MAP 
13... 0900 88 397 7.0 .0 14.2 99 K2 K8 210 7 57 

APP 
17... 1100 1700 263 7.5 4.0 13.2 101 <1 K12 130 11 39 

MAY 
ON... 1100 1110 335 7.5 13.5 8.9 85 <1 K10 180 23 52 

JUN 
03... 0815 320 355 8.0 17.0 8.9 93 K120 K6 180 3 52 
JUL 
10... OPOO 39 330 8.1 22.5 8.0 93 K5 31 170 4 45 
AUG 
ON... 0730 48 309 8.0 23.0 8.0 0 K4800 K3 170 10 45 

SEP 
11.• • • 0830 48 319 8.0 19.5 9.0 100 K10 K7 170 14 43 

MAGNF- SILVER. SODIUM POTAS- CARBON 

SIum, TOTAL SOUIUM, AD- SLUM, HICAR- ALKA- DIOXIDE SULFATE 

015- RECOV- OIS- SOPP- DIS- BONATE CAR... LINITY DIS- DIS-

SOLVED ERAHLE SOLVED TTON SOLVED (MG/L BONATE (MG/L SOLVED SOLVED 

(MG/L (UG/L (MG/L RATIO SODIUM (MG/L AS (MG/L AS (PAWL (MG/L


DATE�AS MG) AS AG)��PERCENT AS K)��AS CO3)�
AS NA)� HCO3) CAC03) AS CO2) AS SO4) 


OCT 

04... 
 14 0 4.5 .2 6 .7 200 0 160 4.0 8.5 


NOV 

08... 15 0 5.7 .2 9 .9 230 0 190 2.9 8.4 


DEC 

05... 14 5.4 .2 8 1.0 200 0 160 4.0 19 

JAN 

10... 15 0 5.2 .2 8 .9 220 0 180 8.8 
 20 


FEi 

06... 
 17 0 6.0 .2 6 .9 250 0 200 6.3 
 16

MAR 

13... 17 6.1 .2 6 .7 250 0 200 10 12 

APR 
17... 8.9 0 3.1 .1 5 1.3 150 0 120 7.6 16 


MAY 

08... 13 0 5.7 .2 6 1.1 200 0 160 9.9 15 


JUN 

03... 13 5.3 .2 6 
 .7 210 0 170 3.5 9.3 

JUL 

10... 15 6.6 .2 8 .5 200 0 160 2.6 8.4 


AUG 

05... 14 0 5.2 .2 6 .5 190 0 160 3.1 11 


SEP 
11• • • 14 0 5.0 .2 6 .7 190 0 160 3.0 7.9 
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STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER AT ALPENA, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


348�
 

SOLIDS, SOLIDS,�NITRO..�NITRO... 

CHLO FLUO..�� SOLIDS,��GEN,��GEN,��
SILICA, RESIDUE SUM OF NITRO.. NITRO.. NITRO 

RIDE, RIDE, AT 180����DIS.-��NO2+NO3�AMMONIA�
DIS... CONSTI.. GEN,�GEN,�GEN, 

DIS..�SOLVED�SOLVED NO2+NO3 DIS..��AMMONIA AMMONIA
DIS..�DEG. C TUENTS,� DIS-��

SOLVED SOLVED (MG/L OTS.. NS.. (TONS TOTAL SOLVED TOTAL ,SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE�AS CL) AS F) (M6/L)�DAY)��AS N)��AS N)��
SI02)���(MG/L) AS N) AS N) AS N84) 


OCT 

4... 4.7 .2 10���184 .01 .050 .06
201�23.1��.00��.000��


NOV 

08...�.2 221� .02 .060 .07
4.9 10���211 274��.02��.040��


DEC 

07.o.�6.7 .2��228��546��.06��.000��
9.6 207 .06 .070 .08 


JAN 

10...� 8.9 220 .20 .100 .12
6.1 .2��235��304��.12��.010��


FEH 

06...�5.8 .2��230��596��.06��.060��
9.3 238 .06 .050 .06 


MAR 

13...�5.5 .2 240�57.0��.10��.030��
10���232 .13 .070 .08 


APR 

17...�.0�� 153 .16 .010 .000��
5.4 4.8 188��863��.14�� .01 


MAY 

08...�.2��217��650�� .040 .05
6.1 4.8 194 .07�.050��


JUN 

03...�.2��232��200�� .080 .10
5.3 6.7 201 .03�.020��


JUL 

10...� 8.6 191 .00 .030 .04
4.9 .2��204��21.5��.01��.010��


AUG 

5... 4.8 .2 10���187 .01 .030 .04
203�26.3��.00��.000��


SEP 

11...�4.7 .2 200�25.9��.01��.030��
13���182 .01 .040 .05 


NITRO..� SEDI-�
SED. 

NITRO- GEN,AM-� PHOS..� SUSP.
MENT�

GEN,�MONIA •�NITRO... PROS- PHORUS, CARRON,�DIS..��
NITRO..��PROS...��SEDI- SIEVE 


ORGANIC ORGANIC DEN,�
GEN, PHORUS, PHORUS, DIS.. ORGANIC MENT, CHARGE, DIAM. 

TOTAL TOTAL��TOTAL��TOTAL��TOTAL SUS..���
TOTAL TOTAL SOLVED�SUS- % FINER 

(MG/L (MG/L (MG/L (MC./L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 


DATE AS N) AS N) AS P) AS PO4)��(MG/L) (T/DAY)��
AS N)���AS NO3)�AS P) AS C)��.062 MM 


OCT 

04...�.30��1.4��.06�� 1 100
.25 .31 .020 .000� .11��


NOV 

OH...�.20 .26��(.2��.020 .06��5.7��5.0��
.28 .010 4 100 


DEC 

07...�.39 .46��2.3��.06��9.5��7.2��
.52 .020 .010 3 100 


JAN 

10...�.51��1.1��.03�� 3 100
.41 .71 .010 .010� 3.9��


FEH 

06... .39 .44 ..pu .020 .010 5.1��6 100
2.2 .06�� 16��

MAR 

13...�.26��1.7�� .000 2 100
.19 .39 .010 .03��4.4��.48��


APR 

17...�.49��2.9��.06�� 8 100
.48 .65 .020 .010�37��


MAY 

08...�.51 .55��.020 .010 4 12��100
.06��11��


JUN 

03...�.58�� .06�� 4 100
.50 .020 .010� 3.5��

JUL 

10...�.51�.54 7.4 .090 .28�11��.42��
.64 .080 4 100 


AUG 

07...�.08 .11��.53��.06��6.7��.26��
.12 .020 .010 2 100 


SEP 

11...�.28��1.3��.00�� 3 100
.24 .29 .000 .000� .39��




    
 

    
  

   
  

    
   

 
   
      

 

 
  

  

       

       

 

     

 

 

 

 

   

         
        

      

 
     

       

  
    

 

 

 

  

 

   

 

   

 

   

 

 

349 STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER AT ALPENA, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHRO-

BARIUM, CADMIUM CHRO- COBALT, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM !-= MIUM, 

ARSENIC DI'S- RECOV- DIS-. PECOV- DIS- RECOV- DIS- TOTAL 

ARSENIC SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE
ERABLE SOLVED c 


TIME (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS AS) AS AS) AS BA) AS BA) AS CD) AS CD) AS CR) AS CR) AS CO) 


OCT 

04... 0800 4�4 100 40 2 <10 


JAN 
 � 
10... 1030 1 0 100 30 0 0 20 10 0 

API 
17... 1100 2�2�<50 40 3 40 30 0 

SEP 
11... 0830 1 0 100 0 2 0 10 10 10 

MANGA-
COPPER* IRON, LEAD, NESE, MANGA- MERCURY 

COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL 
nrs- RECOV- DIS- PECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV-

SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE. SOLVED ERABLE SOLVED ERABLE 
(UG/L (UG/L (UG/L (UG/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) 

OCT 
04• • • 2 3 2 260 10 8 1 30 2 <.5 

JAN 
10... 0 4 2 140 30 0 0 10 5 <.1 

APP 
17... 0 4 1 250 60 2 0 20 9 .1 

SEP 
11... 0 12 2 7100 50 11 1 610 <10 

NICKEL, SELE- ZINC, CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS- RECOV- DIS- NIUM, DIS- DIS-. RECOV- DIS- °IS.. SUS-

SOLVED ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L )UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L (MG/L 


DATE AS HG) AS NI) AS NI) AS SE) AS SE) AS AG) AS ZN) AS ZN) AS C) AS C) 


OCT 
04... <.5 4 0 0 0 6 6.4 .4 

JAN � 
10... <.1 2 0 0 0 0 30 20 12 .1 

APP � 
1 7• • • .1 0 0 0 0 0 30 30 11 .3 

SEP 

11... .7 4 0 0 0 0 80 .4 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS PERI- CRLOR-.A CHLOR-B 

Or CHLOPO- PERI.- PHYTON PERI- PERI.­
EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PERI-. ASH DRY GRAPHIC GRAPHIC 


TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/S0 M G/SQ M (MG/M2) (MG/M2) 


NOV 
08... 0800 35 .080 .160 .000 .000 

FEB 

06... 1100 27 .000 .000 .000 .000 


JUL 

10... 0800 37 78.3 1.10 1.65 7.02 1.41 


SEP 

11... 0830 37 10.6 1.41 




 

 

 

 

350 STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER AT ALPENA, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 

DATE 
TIME 

NOV 8,79 
0800 

MAR 13,80 
0900 

MAY 8,80 
1100 

JUN 3,80 
0815 

JUL 10,80 
0800 

AUG 5,80 
0730 

TOTAL CFLLS/ML 320 730 1000 4800 350 860 

DIVERSITY: DIVISION 1.4 1.6 1.4 2.0 1.9 1.4 
.CLASS 1.4 1.9 1.4 2.1 2.2 1.4 
..ORDER 1.8 2.0 1.5 2.3 2.6 2.1 
...FAMILY 2.7 2.2 2.7 2.8 2.7 2.4 
....GENUS 2.7 2.2 2.7 3.0 3.0 2.6 

ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTA (GREEN ALGAE)
.CMLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEnERIA 26 8 14 1 
...HYDR0DICTYACEAE 
....PEOIASTRUm 20 3 57 6 
...mICRACTINIACEAE 
....MICRACTINIUm 29 3 
...00CYSTACEAE 
....ANKISTRODESMUS 29 3 330 7 52 15' 
....CHLORELLA - 77# 22 
....00CYSTIS 74 2 - 26 3 
....POLYEDRIOPSIS 
....SELENASTRum 52# 16 

- 13 1 

....TETRAEnRoN 37 1 

....TREURARIA 13 1 

...SCENEDESmACEAE 

....CRUCIGFNIA - 77 9 

....SCENEDESMUS 77* 24 10 1 86 8 330 7 52 6 

..VOLVOCALES 

...CHLAmYnoMONADACEAE 

....CHLAMYDOMONAS 

...VOLVOCACEAE 
11 4 76 10 110 2 13 4 13 1 

....PANnORINA 210# 24 

CHRYSOPHyTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CyCLOTFLLA 13 4 10 1 29 3 890# 18 64# 19 
..PENNALES 
...ACHNANTHACEAF 
....ACHNANTHES 37 1 
...CYm8FLLACEAE 
....CYmRELLA 5 1 
...DIATOMACEAF 
....DIATOMA 57 6 37 1 
...FRAGILARIACEAE 
....ASTFRIONELLA 100# 32 10 1 
....FRAGILARIA 74 2 
....SYNEDR* 5 1 72 7 37 1 13 1 
...NAVICULACEAE 
....NAUCULA 
...NITZSCHIACEAF 

14 1 13 4 

....NIT7SCHIA 

...TABFLLAPIACFAE 
13 4 43 4 37 1 13 4 13 1 

..TAULLARIA 71 10 
.CHRYSOPHYCFAE 
..CHRYS0MONADALES 
...CHROMULINACE4E 
....CHRYSOCOCCuS 74 2 
...mALLOmONADACEAE 
....mALLOMONAS 
...00HROMONADACEAE 

39 11 

95 13 

CRYPTOPHYTA (CRYPTOmONADS) 
.CRYPTOPHYCEAF 
..CRYPTOmoNADALFS 
...CRYPTOCHRYSTOACEAE 
....CHROomONAS 
...CRYPTOMONADACE4F 

470# 46 1400# 30 26 7 26 3 

....CRYPTOmoNAs 30 4 130 13 370 8 

CYANOPHYTA�(BLUE-GREEN ALGAE)
.CYANOPHYCFAE 
..CHROOCOCCALES 
...CHROnCOCCAcF*E 
....ANACYSTIS 
..HoRmoGoNALES 

13 4 390# 54 890# 18 39 11 39 4 

...NOSTOCACEAE 

....ANARAFNA 3600 42 

PYRRHOOHYTA�(FIRE ALGAE) 
.0INOPNYCEAF 
.•'PERIGINIALES 
...GLENnDINIACFAE 
....GLENOOTNIUm 
...PERIOINTACFAE 

13 4 13 4 13 1 

....PERTOINIum 37 1 



 

 

      

 

351 STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER AT ALPENA, MI--CONTINUED 


SPECIFIC CONDUCTANCF (MICROMBOS/Cm AT 25 DEC. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

ONCE-DAILY 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 
2 
3 
4 
5 

328 
314 
324 
329 
329 

---
360 
366 
258 

356 
359 
356 
356 
356 

360 
356 
358 
357 
365 

383 
393 
286 
394 
392 

383 
380 
388 
388 
399 

319 
319 
314 
308 
308 

332 
336 
339 
340 
346 

357 
358 
360 
335 
349 

307 
299 
295 
293 
290 

326 
321 
323 
325 
327 

319 
320 
318 
318 
319 

6 
7 
8 
9 
10 

331 
332 
331 
331 
321 

258 
360 
358 
356 
356 

365 
356 
365 
367 
371 

366 
367 
376 
377 
376 

398 
388 
388 
391 
388 

400 
408 
401 
401 
402 

302 
309 
309 
299 
280 

343 
350 
350 
336 
339 

351 
350 
349 
355 
351 

295 
287 
282 
272 
272 

314 
312 
308 
317 
307 

321 
320 
321 
321 
325 

11 
12 
13 
14 
15 

335 
339 
341 
336 
338 

356 
356 
348 
354 
354 

371 
369 
365 
357 
364 

380 
387 
380 
384 
390 

---
399 
388 
---
388 

406 
399 
391 
395 
394 

258 
253 
255 
264 
265 

344 
342 
344 
342 
345 

346 
348 
348 
357 
353 

342 
338 
342 
338 
326 

310 
307 
299 
307 
308 

339 
338 
338 
340 
339 

16 
17 
18 
19 
20 

340 
341 
341 
345 
348 

354 
361 
359 
354 
353 

368 
370 
375 
375 
377 

382 
382 
379 
382 
365 

386 
---
378 
380 
378 

386 
384 
387 
374 
380 

275 
276 
279 
285 
296 

348 
350 
350 
352 
353 

356 
349 
355 
348 
351 

321 
328 
326 
316 
326 

309 
311 
314 
314 
317 

342 
340 
340 
340 
342 

21 
22 
23 
24 
25 

339 
342 
350 
349 
342 

354 
345 
348 
343 
354 

369 
370 
379 
370 
368 

380 
361 
377 
365 
373 

380 
383 
388 
381 
380 

365 
351 
286 
270 
266 

292 
292 
299 
309 
312 

352 
353 
352 
353 
351 

345 
349 
348 
348 
345 

321 
325 
325 
317 
316 

317 
314 
317 
307 
316 

345 
342 
350 
350 
351 

26 
27 
28 
29 
30 
31 

342 
345 
34? 
335 
351 
---

355 
353 
363 
345 
356 
---

366 
364 
360 
360 
363 
366 

380 
371 
380 
372 
372 
382 

388 
378 
376 
380 
---

275 
270 
292 
416 
310 
318 

316 
320 
326 
331 
333 
---

353 
---
352 
355 
355 
353 

345 
348 
343 
332 
326 
---

316 
306 
324 
318 
325 
327 

310 
317 
314 
317 
317 
317 

349 
351 
350 
355 
350 
---

MAX 
MIN 

351 
314 

379 
356 

390 
356 

416 
266 

333 
253 

360 
326 

342 
272 

327 
299 

355 
318 

TEMPERATURE, WATEk (DFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 7.0 3.5 .0 .0 .0 1.0 10.0 18.0 20.5 23.0 22.0 
2 
3 
4 
5 15.0 

6.5 
6.5 
7.0 
7.0 

3.5 
3.0 
2.5 
2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.5 
2.0 
2.0 
2.0 

11.0 
13.5 
14.0 
17.0 

17.0 
17.0 
17.0 
17.0 

19.5 
19.5 
20.5 
21.0 

23.0 
23.0 
23.0 
23.5 

22.0 
21.5 
21.5 
21.5 

6 
7 

15.0 
14.0 

7.0 
6.0 

.5 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

3.0 
3.0 

17.0 
16.0 

17.5 
17.5 

21.0 
21.0 

24.0 
24.5 

21.5 
21.0 

8 
9 
10 

13.5 
12.5 
11.5 

6.0 
5.0 
4.5 

1.0 
.5 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.5 
3.5 
3.5 

14.5 
12.0 
12.0 

16.5 
16.0 
14.0 

22.0 
22.0 
22.5 

24.5 
25.0 
24.0 

21.0 
21.0 
20.5 

11 
12 

10.5 
10.0 

4.0 
3.5 

.5 

.5 
.0 
.0 

.0 

.0 
.0 
.0 

3.5 
3.5 

12.0 
12.0 

14.5 
15.0 

23.0 
23.0 

24.0 
23.5 

20.0 
20.0 

13 
14 
15 

9.5 
8.5 
8.0 

3.0 
3.0 
3.0 

.0 

.5 
.5 

.0 

.0 
.0 

.0 

.0 
.0 

.0 

.0 
.0 

3.0 
3.0 
3.0 

13.0 
12.5 
12.5 

16.0 
17.0 
17.0 

23.0 
23.0 
24.0 

23.5 
23.0 
22.5 

19.0 
18.5 
17.5 

16 
17 

8.0 
7.5 

3.0 
4.0 .5 

.0 

.0 
.0 
.0 

.0 

.0 
2.0 
2.5 

13.0 
13.5 

17.0 
17.5 

25.0 
25.0 

22.0 
22.0 

17.5 
16.5 

18 
19 
20 

8.0 
8.5 
9.0 

4.0 
4.0 
5.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.0 
5.0 
8.0 

14.0 
14.0 
14.5 

17.5 
19.0 
17.0 

24.0 
24.5 
24.0 

21.5 
21.5 
22.0 

16.5 
15.5 
15.5 

21 10.0 4.5 .0 .0 .0 .0 9.0 15.0 17.5 24.5 22.5 15.5 
22 
23 
24 

10.5 
10.5 
10.0 

5.0 
5.0 
5.0 

1.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

11.0 
12.0 
10.0 

17.0 
18.0 
19.0 

18.0 
19.0 
20.5 

24.5 
24.0 
24.0 

22.5 
23.0 
22.0 

15.5 
15.0 
15.0 

25 10.0 4.0 .0 .0 .0 .0 10.0 20.0 21.5 24.5 22.5 14.5 

26 
27 
28 
29 
30 
31 

9.5 
9.0 
8.5 
7.5 
6.5 
6.5 

6.0 
5.0 
5.0 
4.5 
4.5 
---

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

10.5 
9.5 
9.5 
9.5 
9.5 
---

20.0 
19.5 
18.5 
18.5 
18.5 
19.0 

23.5 
24.0 
22.5 
22.0 
21.0 
---

23.5 
22.0 
22.5 
22.5 
22.5 
23.0 

23.0 
22.5 
22.0 
22.0 
24.0 
22.0 

15.0 
13.5 
13.0 
14.0 
13.0 
---

MAX 
MIN 

7.0 
3.0 

.0 

.0 
.0 
.0 

.5 

.0 
12.0 
1.0 

20.0 
10.0 

24.0 
14.0 

25.0 
19.5 

25.0 
21.5 

22.0 
13.0 



 

 

     

 

 

352 STREAMS TRIBUTARY TO LAKE HURON 


04135020 THUNDER BAY RIVER AT ALPENA, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45004'15", long 83°26'16", in SW4 NVOI sec. 22, T.31 N., R.8 E., Alpena County, Hydrologic Unit 04070006, 0.9 mi 

(1.4 km) upstream from mouth, on Ninth Ave. bridge in Alpena. 


DRAINAGE AREA.--1,252 m2 (3.210 km2) revised. 


PERIOD OF RECORD.--February to September 1979 (discontinued). 


REMARKS.--Phytoplankton is for the 1979 water year. 


QUALITATIVE AND ASSOCIATED QUANTITATIvE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979 

IDENTIFICATION OF PHYTOPLANKTON 


DATE MAC 13,79 MAY 17,79 JUN 20.79 JUL 12,79 AUG 9,79 SEP 13,79

TImF 1200 1045 1130 1000 1045 1030 


TOTAL CELLS/ML 58 540 670 2200 220 19000 


DIVERSITY: OIVISION 0.0 1.6 1.6 1.3 1.8 0.6 

.CLASS 0.0 1.6 1.6 1.4 2.0 0.6 

..ORDER 0.0 2.0 1.8 1.4 2.3 0.0 

...FAMILY 1.5 2.2 2.2 1.9 2.9 0.0 

....GENUS 2.0 2.2 2.2 2.0 3.0 0.0 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CMLOROPHYCEAE 
..CHLORoCOCCALES 
...HYDRODICTYACEAE 
....PEDIASTRUm 130 1 
...00CYSTACEAE 
....ANKISTROnESmUS 52 10 13 2 97 4 26 12 w 
....CHLoRELLA -- - -- - 97 4 
....KIRCHNERIELLA w 0 
....TETRAEnRON 13 6 
...SCENEDESmACEAE 
....CRUCIGENIA - - - 270 1 
....SCENEDFSmUS 340# 50 310 14 26 12 200 1 
..VOLVOCALFS 
...CHLAMYDOMONADACEAE 
....CHLAmYnOmONAS 13 2 13 2 19 1 

CHRYSoPHyTA 
.8ACILLARIoRHYcEAE 
..CENTRALES 
...COSCINOnISCACEAE 
....CYCLOTELLA 13 2 39 6 19 1 26 12 * 0 
....THALASSIOSIRA 
..mENNALES 
...ACHNANTHACFAE 
....COCCoNFIs 14w 25 
...CYMBELLACEAF 
....AMPHORA 14W 25 
....CYmBELLA 14W 25 
...FRAGILARIACFAE 
....SYNFDRA 13 7 
...NAVICuLACEAE 
....NAVICuLA w 0 
...NITZSCHIACEAE 
....NITZSCHIA 14* 25 13 2 26 12 
...SURIRELLACEAF 
....SUR1RELLA 0 
.CHRYSOPHYCEAF 
..CHRYSOmONAnALES 
...mALLOMONADACEAE 
....MALLOmONAS 13 6 
...00HRomONADACEAE 
....ochPomnNas 19 1 
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 353STREAMS TRIBUTARY TO LAKF HURON 


04135020 THUNDER PAY RIVER AT ALPENA, MI--CONTINUED 


QUALITATIVE AND AssoCIATFu ,.10ANTITATIvE ANALYSFS OF HIOLnGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979 

IDENTIFICATION OF RHYTOPLANKTON 


DATE� MAR 13,79 MAY 17,79 JUN 20,79 JUL 12,79 AUG 9,79 SEP 13,79 
TIME� 1200 1045 1130 1000 1045 lnlo 

ORGANISM� CELLS�PER- CELLS�PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
/ML�CENT /ML�CENT /ML�CENT /ML�CENT /ML�CENT /ML�CENT 

CRYPTOPHYTA�(CPYPTOmONADS) 
.CRYPTOPHYCFAE 350�2 
..CRYPTomONAoALES 
...CRYPTOCHRYSIDACEAF 
....CHROomoNAS 120W 21 26 4 1300# 62 52# 24 0 

...CRYPTomnNADACEAE 

....CRYPTOmONAs 52 10 26 4 97 4 26 12 1000 5 

CYANOPHYTA�(BLOF-GREEN ALGAE) 
.CYANOPHYCEAF 
..CHROOCOCCALFS 
...CHROOCOCCACEAE 
....ANACYSTIS ?6 5 13 6 170004 88 
..HORmOGONALES 
...NOSTOCACEAE 
....ANAPAENA 52 8 100 1 
...OSCILLATORIACEAE 
....OSCILLATORIA 260# 48 160# 23 

EUGLENOPHYTA�(EUGLENOIDS1 
.EUGLENOPHYCFAE 
..EUGLENALES 
...EUGLFNACEAE 
....EUGLENA 97�4 
....PHACUS 39�2 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..PERIDTNIALES 
...GLENODINIACEAE 
....GLENODINIUM 39�2 

NOTF: 0 - DOMINANT ORGANISM; EQUAL TO nR GREATER THAN 15cf, 

- OBSERVED ORGANISM, MAY NOT HAVE KEEN COUNTED; LESS THAN 1/2% 




 

    

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

   
    

354 STREAMS TRIBUTARY TO LAKE HURON 


04135500 AU SABLE RIVER AT GRAYLING, MI 


LOCATION.--Lat 44.39'35", long 84.42'45", in 5E4 SE' sec.7, T.26 N., R.3 W., Crawford County, Hydrologic Unit 04070007, 'on right bank 

65 ft (20 m) upstream from bridge on Interstate Highway 75 (Business Loop) in Grayling, 0.7 mi (1.1 km) upstream fran East Branch, 

and 114 mi (183 km) upstream fran mouth. 


DRAINAGE AREA.--110 mil (285 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1942 to current year. Monthly discharge only for some periods, published in WSP 1307. Prior to October 1954, 

published as Middle Branch Au Sable River at Grayling. 


GAGE.--Water-stage recorder above steel-crested dam. Datum of gage is 1,123.49 ft (342.440 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Prior to Dec. 31, 1952, diurnal fluctuation 

caused by powerplant 2.5 mi (4.0 km) above station. 


AVERAGE DISCHARGE.--38 years, 74.8 ft3/s (2.118 m./s), 9.23 in/yr (234 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 274 ft./s (7.76 m./s) June 2, 1943, gage height, 3.00 ft (0.914 m); 

28 ft3/s (0.79 m./s) Apr. 21, 1946, gage height, 0.80 ft (0.244 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 180 ft3/s (5.10 m./s) Apr. 9, gage height, 2.23 ft (0.680 m); minimum, 50 ft3/s 

(1.42 m3/s) Aug. 26, gage height, 1.13 ft (0.344 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

55 
55 
56 
57 
60 

75 
73 
73 
71 
72 

83 
75 
78 
81 
83 

79 
78 
77 
67 
68 

63 
63 
63 
63 
63 

63 
64 
64 
64 
64 

97 
101 
105 
103 
98 

105 
102 
97 
91 
87 

81 
79 
76 
75 
72 

79 
74 
71 
69 
67 

61 
59 
58 
57 
57 

62 
64 
64 
62 
59 

6 
7 
8 
9 
10 

61 
61 
61 
62 
63 

74 
74 
73 
71 
70 

87 
86 
83 
74 
84 

71 
68 
68 
68 
67 

64 
64 
64 
64 
64 

64 
64 
64 
64 
64 

99 
102 
121 
167 
176 

84 
82 
81 
81 
79 

78 
85 
91 
89 
80 

66 
65 
65 
63 
62 

57 
57 
56 
55 
56 

56 
54 
53 
56 
56 

11 
1? 
13 
14 
15 

67 
69 
72 
77 
75 

69 
69 
70 
70 
71 

89 
90 
86 
82 
77 

70 
71 
72 
75 
75 

64 
64 
64 
64 
64 

64 
64 
64 
64 
64 

156 
138 
129 
121 
117 

80 
78 
83 
89 
89 

74 
71 
69 
75 
79 

64 
62 
61 
60 
60 

58 
59 
58 
58 
56 

55 
54 
57 
58 
63 

16 
17 
18 
19 
20 

70 
67 
66 
68 
69 

71 
70 
69 
70 
71 

77 
68 
66 
76 
75 

76 
94 
104 
98 
86 

64 
63 
63 
65 
67 

66 
74 
76 
79 
84 

116 
111 
105 
108 
114 

84 
80 
88 
93 
91 

75 
71 
68 
86 
118 

60 
60 
60 
60 
66 

55 
54 
54 
55 
55 

64 
75 
77 
72 
66 

21 
22 
23 
24 
25 

69 
69 
86 
106 
107 

74 
81 
86 
87 
83 

74 
77 
85 
97 
113 

74 
71 
66 
63 
64 

68 
69 
69 
70 
70 

94 
92 
87 
84 
81 

115 
110 
105 
101 
97 

83 
78 
75 
73 
72 

120 
106 
90 
80 
75 

71 
71 
66 
62 
61 

54 
54 
54 
52 
51 

64 
66 
68 
66 
63 

26 
27 
28 
29 
30 
31 

101 
92 
87 
83 
79 
76 

99 
110 
110 
101 
95 
---

109 
100 
91 
85 
81 
78 

64 
64 
65 
65 
65 
65 

65 
66 
65 
64 
---

80 
79 
80 
82 
87 
93 

94 
95 
97 
102 
105 
---

70 
69 
68 
68 
74 
83 

73 
70 
85 
91 
86 
---

60 
66 
70 
70 
67 
63 

51 
52 
53 
55 
60 
62 

63 
64 
63 
61 
60 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

2246 
72.5 
107 
55 
.66 
.76 

2352 
78.4 
110 
69 

.71 

.80 

2590 
83.5 
113 
66 
.76 
.88 

2258 
72.8 
104 
63 
.66 
.76 

1883 
64.9 

70 
63 
.59 
.64 

2277 
73.5 
94 
63 
.67 
.77 

3405 
114 
176 
94 

1.04 
1.15 

2557 
82.5 
105 
68 
.75 
.86 

2468 
82.3 
120 
68 
.75 
.83 

2021 
65.2 
79 
60 
.59 
.68 

1733 
55.9 
62 
51 

.51 

.59 

1865 
62.2 
77 
53 
.57 
.63 

CAL YR 1979 TOTAL 27879 
 MEAN 76.4 MAX 171 MIN CFSM .70 IN 9.43 

WTR YR 1980 TOTAL 
27655 MEAN 75.6 MAX 176 4 '47 CFSM .69 IN 9.35 


http:1,123.49


 

 
           

  

STREAMS TRIBUTARY 10 LAKE HURON 355 


04135500 AU SABLE RIVER AT GRAYLING, MI-CONTINUFD 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.-

WATER TEMPERATURES: March 1953 to September 1980 (discontinued). 


INSTRUMENTATION.--Temperature recorder since March 1953. 


REMARKS.--Interruptions in the record were due to malfunctions of the recorder. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 28.0°C July 1, 2, 1963; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum recorded, 24.0°C Aug. 7-10; minimum, 0.0°C on many days during winter period. 


TEMPERATURE. WATER (DEG. C1. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 .0 .02 .0 .03 .0 .04 .0 .05 .0 .0 
6 
7 .0 .0 

.0 .0
8 .0 .09 .0 .0
10 .0 .0 

11 
 .0 .0

12 
 .0 .0
13 
 .0 .0
14 
 .0 .0
15 
 .0 .0 


16 
 .0 .0
17 
 .0 .0
18 
 .0 .0 .0 .0
19 
 .0 .0 .0 .0
20 
 .0 .0 .0 .0 


21 
 .0 .0 .0 .0
22 

23 .0 .0 .0 .0 

.0 .0 .0 .0
24 
 .0 .0 .0 .0
25 
 .0 .0 .0 .0 

26 .0 .027 .0 .028 .0 .029 .0 .030 .0 .031 .0 .0 
MONTH 



 

            

356 
 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04135500 AU SABLE RIVER AT GRAYLING. MI--CONTINUED 


TEMPERATURE. WATER (AEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MAX MIN MAX MTN MAX MIN MAX MIN MAX MIN 


APRIL MAY 
 JUNE JULY AUGUST SEPTEMBER 

1 12.5 9.0 14.5
15.5 22.0 21.0

2 14.0 12.0 17.0 13.5 22.0 21.0
3 14.5 12.5 18.0 15.5 21.5 19.5 ---
4 16.0 13.5 18.5 17.5 21.5 19.5 20.5 18.5
5 6.0 2.0 17.5 15.5 18.5 18.0 23.0 21.0 20.0 18.0 

6 6.0 5.5 17.0 14.0 
 18.0 16.0 23.5 21.5 20.0 17.5
7 6.0 6.0 14.0 10.5 
 17.5 16.5 24.0 22.5 19.0 16.5
8 6.0 6.0 10.5 8.5 19.0 17.0 24.0 23.0 20.5 18.0
9 6.0 6.0 8.5 8.0 19.0 17.5 24.0 23.0 20.5 19.0
10 6.0 6.0 9.5 8.0 20.0 18.5 24.0 22.5 18.5 15.5 


11 6.0 6.0 13.0 9.5 
 21.0 19.5 22.5 20.5 17.0 15.0
12 6.0 6.0 14.0 11.5 21.0 18.5 20.5 19.0 17.0 15.5
13 6.0 5.5 14.0 11.0 20.0 
 18.5 20.0 18.0 15.0 14.5
14 5.5 3.0 11.0 9.5 
 20.0 19.5 20.5 18.0 14.5 14.0
15 3.0 2.5 13.0 10.5 21.5 20.0 20.5 18.5 14.0 12.5 

16 6.0 2.5 14.5 11.5 21.5 20.0 20.5 18.0 13.5 13.0
17 6.0 5.0 14.5 ---
13.0 --- 20.5 19.5 20.0 19.0 13.0 12.0
18 10.0 6.0 13.0 13.0 14.0 13.0 20.0 17.5 20.5 18.0 12.5 11.0
19 11.0 9.5 15.5 12.5 14.5 11.0 21.0 17.5 21.0 19.5 12.0 10.0
20 12.5 9.5 17.0 14.5 13.0 9.5 21.0 19.0 23.0 20.5 13.0 12.0 

21 
 12.5 10.5 14.0 9.5 20.5 19.5 23.5 22.0 13.5 13.0
22 14.0 
 11.5 15.0 13.5 20.0 19.0 23.5 22.0 13.0 12.5
23 14.0 11.5 
 16.5 15.0 20.5 19.0 23.0 20.5 --- ---
24 11.5 9.5 
 18.5 17.0 --- --- --- ---
25 10.5 8.0 19.0 18.0 


26 10.5 9.5 20.0 18.5 

27 9.5 9.0 20.0 17.0

28 
 9.0 8.5 17.0 14.0

29 8.5 8.0 15.5 15.0

30 9.0 8.0 15.5 14.0 -_-

31 --- --- --- --- 22.5 20.5 


MONTH 



 STREAMS TRIBUTARY TO LAKE HURON 357 


04135600 EAST BRANCH AU SABLE RIVER AT GRAYLING, MI 


LOCATION.--Lat 44°40'08", long 84042'20", in NW' NW' sec.8, T.26 N., R.3 W., Crawford County, Hydrologic Unit 04070007, on right bank, 

at south boundary of Michigan Department of Natural Resources field office in Grayling (revised) and 0.4 mi (0.6 km) upstream from 

mouth. 


DRAINAGE AREA.--76.0 mil (196.8 km.). 


PERIOD OF RECORD.--April 1958 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,110 ft (338 m), from topographic map. Prior to Sept. 30, 1958, nonrecording gage at 

site 10 ft (3 m) downstream at present datum. 


REMARKS.--Records good except those for the winter period, which are poor. Occasional regulation by Michigan Department of Natural 

Resources ponds above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--22 years, 44.6 ft3/s (1.263 m3/s), 7.97 in/yr (202 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 207 ft3/s (5.86 m./s) Mar. 28, 1976, gage height, 5.24 ft (1.597 m); minimum, 

7.0 ft./s (0.20 m3/s) Mar. 27, 1965, result of freezeup; minimum daily, 16 ft3/s (0.45 m./s) Aug. 20, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 102 ft3/s (2.89 m./s) Apr. 9, gage height, 4.10 ft (1.250 m); minimum, 20 ft3/s 

(0.57 m3/s) Mar. 15, gage height, 2.82 ft (0.860 m), result of freezeup. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT DEC 
 MAY JUL
NOV�JAN FEB��MAR APR��JUN�AUG SEP 


1 30 41 42 46 35�34 52 63 46 42 33 43 

2 30 41 43 35� 60 40 42
46 33 54 44 32

3 
 31 40 50 44 35�33 55 58 43 39 32 38

4 32 40 48 35 35�53 55
32 42 37 31 35

5 33 39 48 36 35�
31 52 53 40 37 31 33 


6 34 39 48 37 35�31 55 51 46 37 31 31 

7 35 39 47 37 34�58 48 31
31 51 36 31 

8 46 33� 35
34 39 38 31 77 50 47 30 30

9 
 37 33� 49 31
35 39 39 31 100 44 35 30

10 35 39 48 41 33�98 48 41
31 34 30 32 


30 

12 37 38 49 43 34�79 39 33 

11 36 38 46 42 34�84 48 40 34 35 31 


31 47 34 31 

13 41 44 31 37
38 44 34�78 52 33 32 32 

14 41 38 44 31 54 32 38
47 34�73 44 30 

15 39 44 34�76 33 30
38 43 31 50 44 36 


16 37 38 43 44 33�77 48 42 29 35
33 32 

17 35 38 32 52 33�
37 73 47 39 33 29 48

18 34 38 35 52 33�
37 70 56 38 33 29 44 

19 37 39 38 49 34�70 61 28
41 57 33 41 

20 40 55 42 36�76 73 28
47 47 52 39 39 


21 39 48 42 44 37�52 73 48 64 41 28 39 

22 40 42 43 37�69 46 54 38 28 41
48 48 

23 51 49 49 39 37�
46 67 45 49 36 27 40 

24 52 46 56 37 38�44 64 43 45 34 28 37 

25 49 44 61 37 34�43 61 42 43 33 28 37 


26 
 56 33� 28 

27 43 71 53 37 34�61 42 40 39 28 36 


45 71 37 43 59 41 41 34 37 

43 


28 45 62 51 37 34�
43 62 42 47 37 29 35 

29 44 55 49 37 34�66 46 32
45 41 37 34 

30 42 52 48 
 �67 43 39 

31 41 --- 47 35 50 --- 48 --- 33 39 ---


36 --- 48 44 35 34 


TOTAL 1197 1340 1431 1278 1000�1172 2059 1531 1370 1105 948 1091

MEAN 38.6 44.7 46.2 41.2 34.5�68.6 49.4 35.6 30.6 36.4
37.8 45.7 

MAX 52 71 61 52 38�
52 100 63 73 42 39 48 

MIN 30 38 32 35 33�52 37 27
30 41 32 30 

CFSM .61 .45� .60
.51 .59 .54 .50 .90 .65 .47 .40 .48 

IN. .70 .49� .67
.59 .66 .63 .57 1.01 .75 .54 .46 .53 


TOTAL MEAN 47.8 CFSM .63 

MTR YR 1980�15522 MAX 100��MIN 27�IN 7.60 

CAL YR 1979�17462 MAX 128��MIN 26�IN 8.55 


TOTAL MEAN 42.4 CFSM .56 




 

 

      

   
   

358 STREAMS TRIBUTARY TO LAKE HURON 


04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI 


LOCATION.--Lat 44.36'53", long 84°27'20", in SE' sec.29, T.26 N., R.1 W., Crawford County, Hydrologic Unit 04070007, on right bank 

10 ft (3 m) upstream from Smith Bridge, 400 ft (122 m) downstream fran bridge on State Highway 72, 4.6 mi (7.4 km) upstream from 

mouth, and 9.1 mi (14.6 km) west of Luzerne. 


DRAINAGE AREA.--401 mil (1,039 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1951-66. October 1966 to current year. 


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 1,070 ft (326 m), fran topographic map. Apr. 19, 1951, to Nov. 14, 1966, nonrecording 

gage at same site and datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Occasional regulation by dams above station. 


AVERAGE DISCHARGE.--14 years, 223 ft2/s (6.315 m./s), 7.55 in/yr (192 nn/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,120 ft3/s (31.7 m2/s) Mar. 28, 1976, gage height, 7.30 ft (2.225 m); minimum, 

99 ft3/s (2.80 m2/s) July 24, 27, 1977, gage height, 4.11 ft (1.253 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 417 ft3/s (11.8 m2/s) Apr. 10, gage height, 5.40 ft (1.646 m); maximum gage height, 

5.97 ft (1.820 m) Mar. 2, backwater from ice; minimum discharge, 118 ft3/s (3.34 m3/s) Aug. 24-27, gage height, 4.22 ft (1.286 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 152 156 231 214 155 156 240 329 204 213 134 153 
2 153 158 211 208 155 145 255 325 205 195 131 155 
3 154 158 207 202 155 140 260 319 200 181 130 151 
4 154 156 205 180 155 138 252 309 194 172 127 145 
5 142 154 205 186 155 136 232 298 187 166 126 137 

6 137 154 207 196 155 136 238 284 200 161 125 133 
7 135 154 206 188 152 140 253 272 208 158 124 127 
8 136 152 204 184 152 142 286 263 219 159 124 124 
9 138 150 190 184 152 144 382 253 219 156 122 131 

10 138 155 195 191 152 146 411 245 212 141 121 141 

11 140 166 199 191 152 144 412 239 197 147 123 142 
12 140 172 216 200 152 144 400 232 185 141 133 134 
13 140 177 203 203 152 144 373 247 177 140 139 140 
14 140 182 199 188 152 144 344 269 176 138 131 151 
15 140 182 190 186 152 142 337 269 178 137 126 159 

16 136 183 192 188 152 144 340 271 180 136 125 160 
17 136 181 181 217 152 154 339 273 173 135 127 218 
18 136 182 185 224 )52 156 332 296 165 134 126 226 
19 140 183 180 221 152 151 325 306 218 132 124 230 
20 144 183 178 217 152 191 328 306 287 148 124 232 

21 148 184 180 204 149 229 319 303 284 159 124 221 
22 148 199 182 195 152 229 313 289 291 156 124 220 
23 168 211 20-0 182 151 254 306 270 283 144 123 228 
24 172 211 230 180 152 229 295 252 250 136 120 224 
25 172 211 270 178 150 210 285 241 212 130 118 228 

26 164 261 262 172 153 208 278 231 188 130 118 228 
27 156 269 270 165 153 210 282 222 175 135 119 221 
28 150 267 260 162 154 210 290 211 215 140 120 215 
29 158 264 242 160 154 215 313 204 228 140 139 210 
30 156 255 222 158 --- 220 328 204 225 138 151 205 
31 156 --- 212 158 230 --- 206 --- 136 150 ---

TOTAL 4587 5670 6514 5882 4426 5381 9348 8238 6335 4634 3948 5389 
MEAN 148 189 210 190 153 174 312 266 211 149 127 180 
MAX 172 269 270 224 155 254 412 329 291 213 151 232 
MIN 135 150 178 158 149 136 232 204 165 130 118 124 
CFSM .37 .47 .52 .47 .38 .43 .78 .66 .53 .37 .32 .45 
IN. .43 .53 .60 .55 .41 .50 .87 .76 .59 .43 .37 .50 

CAL YP 1979 TOTAL 79172 MEAN 217 MAX 627 MIN 124 CFSM .54 IN 7.36 
WTR YR 1980 TOTAL 70352 MEAN 192 MAX 412 MIN 118 CFSM .48 IN 6.53 



 

 

         

 

STREAMS TRIBUTARY TO LAKE HYRON 359 


04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: November 1966 to current year. 


INSTRUMENTATION.--Temperature recorder since November 1966. 


REMARKS.--Temperature recorder clock stopped Mar. 26 to Apr. 2 (range in temperature 1.0 to 9.0°C), May 15 to June 12 (range in 

temperature 10.0 to 19.0°C), July 26-31 (range in temperature 14.0 to 18.5°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.0°C July 16, 1968, July 20, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR. --

WATER TEMPERATURES: Maximum recorded, 22.5°C June 26-27, July 19; minimum,0.00C on many days during winter period. 


TEmPERATOHE, WATER (nFG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MAX MAX MAX MAX�MAX�MIN MIN MTN MIN MIN�MIN 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 11.5 8.0 6.5 6.0 .0 .0 1.0 1.0 .0 .0 .0 .0 
2 9.5 8.5 6.0 4.5 .0 .0 1.0 1.0 .0 .0 .0 .0 
3 9.0 8.5 4.5 4.0 .0 .0 1.0 .0 .0 .0 .0 .0 
4 8.5 7.5 4.0 4.0 1.0 .0 .0 .0 .0 .0 1.5 .0
5 8.5 7.5 4.0 4.0 1.5 .0 .0 .0 .0 .0 1.5 .0 

6 8.0 7.0 4.0 4.0 1.5 1.0 .0 .0 .0 .0 .0 .0 
7 7.0 6.0 4.0 3.5 1.0 1.0 .0 .0 .0 .0 1.0 .0 
m 6.', 6.0 3.5 2.5 1.0 .0 .0 .0 .0 .0 2.5 .0
9 5.0 6.0 2.5 2.0 .5 .0 .0 .0 .5 .0 2.0 .0 

10 6.0 4.5 2.0 2.0 1.0 .5 .0 .0 .5 .0 2.5 .5 

11 4.5 4.0 2.0 1.5 2.0 1.0 .0 .0 1.0 .5 1.0 .0 
12 5.0 4.0 1.5 1.0 2.0 .5 .0 .0 .5 .5 1.0 .0 
13 5.0 4.0 2.0 1.5 .5 .0 .0 .0 1.0 .5 1.0 .0 
14 4.5 4.0 2.0 1.5 .5 .5 1.0 .0 1.5 1.0 2.5 .5 
15 6.5 4.0 2.0 2.0 .5 .5 1.0 1.0 1.0 .0 2.5 1.5 

16 6.5 4.5 2.0 1.0 .5 .0 1.5 1.0 .0 .0 3.0 1.5 
17 7.5 6.5 2.0 1.5 .0 .0 1.5 1.5 .0 .0 3.0 1.0 
18 7.0 6.5 2.0 1.5 .0 .0 1.5 1.5 .0 .0 3.0 .5 
19 7.5 6.5 3.0 2.0 .0 .0 1.5 1.5 1.0 .0 4.0 2.0 
20 8.5 7.5 3.0 3.0 .5 .0 1.5 1.0 1.5 1.0 4.5 3.0 

21 9.5 8.5 3.0 3.0 1.0 .5 1.0 .5 2.0 2.0 3.0 1.5 

22 10.5 9.5 3.5 3.0 2.0 1.5 1.0 1.0 2.0 1.0 3.0 1.0 

23 10.5 7.5 3.5 3.5 2.0 2.0 1.0 .0 2.0 1.5 2.0 2.0 

24 7.5 6.0 3.5 3.0 2.0 2.0 .0 .0 2.0 1.5 2.0 1.5 
25 6.0 4.5 3.0 2.5 2.0 1.0 .0 .0 1.0 .5 3.5 1.5 

26 4.5 4.0 3.0 3.0 1.0 1.0 .0 .0 .5 .0
27 4.0 3.5 3.0 3.0 1.0 1.0 .0 .0 1.0 .0 
28 4.0 3.5 3.0 2.0 1.0 1.0 .0 .0 1.0 .0 
29 4.5 4.0 2.0 1.0 1.0 .5 .0 .0 .0 .0 
30 4.5 3.5 1.0 .0 .5 .5 .0 .0 
31 6.0 4.5 --- --- 1.0 .5 .0 .0 

MONTH 11.5 3.5 6.5 .0 2.0 .0 1.5 .0 2.0 .0 



360�
 STREAMS TRIBUTARY TO LAKE HURON 


04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI--CONTINUED 


TEMPERATURE, WATER (nFG. C). WATER YEAR OCTORER 1979 TO SEPTEMRER 1980 


DAY MAX��MAX��MAX��MAX��MAX��MAX��
MIN MIN MIN MIN MIN MIN 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 12.0 9.0 16.5 15.0 20.5 16.5 16.5 15.5 

2 --- 13.5 10.5 18.5 14.5 19.5 17.0 16.5 15.0 

3 8.0 5.5 14.0 11.0 19.5 15.0 19.0 15.5 16.5 14.5 

4 5.5 5.0 15.0 12.0 20.5 16.5 20.0 16.0 17.0 14.5 

5 7.5 4.5 16.5 13.0 20.5 18.0 20.5 17.5 17.5 14.5 


6 7.0 6.0 15.5 13.0 19.5 15.5 20.0 17.0 17.0 14.0 

7 7.0 7.0 12.5 10.5 19.0 16.0 21.0 17.5 16.5 13.5 

8 7.0 7.0 10.5 9.0 21.5 18.0 21.5 18.5 16.5 14.0 

9 7.0 6.5 9.5 8.5 21.0 17.0 21.0 17.5 17.0 15.0 

10 6.5 5.5 10.0 8.0 21.5 17.0 20.0 17.5 15.5 12.5 


11 5.5 5.0 13.0 10.0 22.0 18.0 18.0 16.5 15.0 12.5 

12 5.0 4.5 14.0 10.5 --- --- 21.5 17.0 17.5 16.0 14.5 13.0 

13 4.5 4.5 13.0 11.0 17.5 14.0 19.5 16.0 17.S 15.5 13.5 13.0 

14 4.5 4.0 11.5 10.0 17.5 15.5 20.0 17.5 18.5 15.0 13.5 13.0 

15 4.5 4.0 --- --- 16.0 14.0 20.5 19.0 18.5 16.0 13.0 12.0 


16 6.5 4.0 16.0 11.5 21.0 18.0 18.5 15.0 13.0 12.5 

17 6.5 5.5 17.0 12.5 20.5 18.5 17.0 16.0 12.5 11.5 

Its 9.0 5.5 17.5 14.5 19.5 17.0 18.5 15.5 12.0 10.5 

19 10.5 7.5 17.0 13.0 22.5 17.5 18.5 15.5 12.0 10.0 

20 11.5 9.0 15.5 11.5 22.0 18.5 19.5 16.0 12.5 12.0 


21 12.0 9.0 15.5 13.0 21.0 19.5 19.5 18.0 13.5 12.5 

22 13.5 10.0 17.5 14.0 21.0 19.0 20.5 17.0 13.5 13.0 

23 13.5 11.0 19.5 15.5 20.5 17.5 20.0 15.5 13.0 11.5 

24 11.5 9.5 20.0 17.0 21.0 16.5 19.5 16.0 12.5 10.5 

25 10.5 8.0 21.0 17.5 20.5 17.0 18.0 16.5 12.0 10.5 


26 10.5 9.5 22.5 19.0 18.0 16.0 10.5 9.5 

27 9.5 9.0 22.5 18.0 18.0 17.0 10.0 8.5 

28 9.0 8.5 10.0 15.0 17.0 16.0 9.5 8.0 

29 8.5 8.5 17.0 15.5 18.5 15.5 10.5 8.5 

30 9.0 8.5 16.5 15.0 18.5 16.0 11.5 10.0 

31 --- --- --- --- 18.0 16.5 ---


MONTH 21.5 15.0 17.5 8.0 




 361 STREAMS TRIBUTARY TO LAKE HURON 


04136500 AU SABLE RIVER AT MID, MI 


LOCATION.--Lat 44039'36", long 84°07'52", in NON sec.7, T.26 N., R.3 E., Oscoda County, Hydrologic Unit 04070007, on right bank 150 ft 

(46 m) upstream from bridge on State Highway 33 in Mao, 500 ft (152 m) downstream from Mio hydroelectric plant, 9.5 mi (15.3 km) 

downstream from Big Creek, and 73.0 mi (117.5 km) upstream from mouth. 


DRAINAGE AREA.--1,100 mi. (2,850 km.), approximately. 


PERIOD OF RECORD.--July 1952 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 929.60 ft (283.342 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated at all stages by hydroelectric plant 500 ft (152 m) above station. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--28 years, 989 ft3/s (28.01 m./s), 12.21 in/yr (310 mm/yr) 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,170 ft3/s (118 m./s) Mar. 28, 1976, gage height, 6.14 ft (1.871 m); minimum, 

7.0 ft3/s (0.20 m./s) Aug. 4, 1977, gage height, -0.09 ft (-0.027 m); minimum daily, 21 ft3/s (0.59 m3/s) Aug. 9, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,710 ft3/s (76.7 m./s) May 19, gage height, 4.92 ft (1.500 m); minimum, 102 ft3/s 

(2.89 m./s) Nov. 18, gage height, 0.80 ft (0.244 m); minimum daily, 579 ft3/s (16.4 m./s) Mar. 1. 


DISCHARGE, IN CUQIC FEET PER SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV�DEC JAN FEB MAP APR MAY JUN JUL AUG SEP 

1 826 909�1040 959 659 579 1130 400 945 991 798 966 
2 797 909�948 990 693 670 1130 310 943 956 799 911 
3 790 893�877 951 752 859 1140 270 958 930 773 930 
4 806 893�1030 820 827 926 1200 200 919 880 761 846 
5 849 871�1020 800 849 912 1100 180 902 878 769 785 

6 825 861�945 846 819 810 1130 170 943 864 776 772 
7 814 858�994 824 829 792 1180 120 1060 864 743 774 
A 821 855�975 823 833 809 1310 010 1060 845 731 741 
9 838 833�950 804 833 810 1790 030 1020 878 734 785 
10 828 842�953 726 844 900 2220 060 971 838 752 799 

11 821 858�963 995 820 847 1920 060 932 826 752 785 
12 859 850�963 1040 814 721 1620 020 893 817 785 779 
13 
14 

878 
871 

873�1030 850 
878�992 999 

827 
846 

823 
902 

1570 
1370 

060 
230 

884 
887 

824 
808 

787 
776 

804 
839 

15 861 875�942 1030 829 879 1290 170 1040 826 764 867 

16 840 895�929 975 819 819 1330 100 972 835 732 850 
17 835 897�833 1040 791 897 1330 050 900 844 724 1170 
18 843 825�717 1100 750 955 1330 240 890 807 734 1120 
19 
20 

852 
874 

926�988 1070 
920�985 1010 

844 
855 

928 
984 

1320 
1490 

500 
250 

1080 
1800 

796 
880 

749 
742 

1080 
963 

21 868 929�937 977 835 1340 1400 210 1510 963 739 947 
22 A59 998�894 951 849 1160 1430 130 1200 903 741 974 
23 
24 
25 

962 
1060 
1060 

1070�964 900 
1050 200 784 
969 350 847 

848 
839 
832 

1000 
1020 
993 

1330 
1240 
1200 

080 
050 
979 

1140 
1150 
1020 

900 
859 
761 

740 
734 
715 

991 
988 
938 

26 
27 
28 

997 
913 
938 

1080 
1450 
1270 

170 
120 
120 

914 
910 
836 

754 
784 
816 

980 
958 
944 

1180 
1190 
1210 

959 
940 
932 

940 
902 
1060 

748 
865 
883 

689 
720 
729 

888 
903 
916 

29 
30 

93? 
912 

1110 
1040 

090 
040 

857 
886 

671 
---

974 
1050 

1230 
1320 

912 
931 

1130 
1100 

861 
861 

735 
937 

902 
865 

31 898 ---�964 741 1120 ,..... 976 --- 834 1080 ---

TOTAL 
MEAN 
MAX 

27127 
875 
1060 

28487�30923 28255 
950�998 911 
1450�1350 1100 

23361 
806 
855 

28361 
915 
1340 

40630 
1354 
2220 

34529 
1114 
1500 

31151 
1038 
1800 

26625 
859 
991 

23740 
766 
1080 

26878 
896 
1170 

MIN 790 825�717 726 659 579 1100 912 884 748 689 741 
CFSM .80 .86�.91 .83 .73 .83 1.23 1.01 .94 .78 .70 .82 
IN. .92 .96�1.05 .96 .79 .96 1.37 1.17 1.05 .90 .80 .91 

CAL YR 1979�
TOTAL 384628�MEAN 1054 MAX�MIN 624 CFSM .96�
2490 IN 13.01 

WTR YR 1980�MEAN 956 MAX� IN 11.84
TOTAL 350067�2220 MIN 579 CFSM .87�




 
 
 

  

 

  
        

          

         

    

    

         

           

  

         

           

          

         

           

 

 
   
   

 

 

 

      
    

          

          

   

          

          

      

         

        

        

         

  

        

362 
�

STREAMS TRIBUTARY TO LAKE HURON 

04137500 AU SABLE RIVER NEAR AU SABLE, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 44°26'09", long 83026'28', in NE4 NW4 sec.35, T.24 N., R.8 E., Tosco County, Hydrologic Unit 04070007,.5.5 mi (8.8 km) 
northwest of Au Sable and 10.4 mi (16.7 km) upstream from mouth. 

DRAINAGE AREA.--1,540 mil (3,990 km2), approximately. 

PERIOD OF RECORD.--Water years 1978 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: April 1978 to current year. 
WATER TEMPERATURES: April 1978 to current year. 

REMARKS.--Daily record based on samples collected at mid-stream of bridge .6 mi (1.0 km) downstream from Foote Dam. Daily samples 
collected randomly throughout the day. Monthly samples are collected as a cross-section sample at or near vicinity of bridge. 
Water-discharge measurements are made at times of monthly sampling. Biological Data (Phytoplankton) is for the 1979 and 1980 
water year. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily, 346 micromhos Nov. 21, 1978; minimum daily, 229 micromhos April 19, 21, 1979. 
WATER TEMPERATURES: Maximum daily, 26.0°C Aug. 12, 1980; minimum daily, 0.0°C on many days during winter periods. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPE-
CIFIC 

STREAM- CON- 
FLOW, DUCT- 
INSTAN- ANCE 

TIME TANEOUS (MICRO- 
DATE (CFS) MHOS) 

OXYGEN, COLI- STREP- 
DIS- FORM, TOCOCCI �HARD- 
SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

TEMPER- OXYGEN, �(PER- �0.7 �KF AGAR �NESS �NONCAR- �DIS- 
PH ATUPE, DIS-  CENT UM-MF (COLS. (MG/L BONATE SOLVED 

FIELD WATER SOLVED SATUR- (COLS./ PER AS (MG/L (MG/L 
(UNITS) (DEG C) (MG/L) ATION) 100 ML) 100 ML) CAC03) CAC03) AS CA) 

OCT 
3... 0845 1300 300 7.9 15.5 9.1 91 �K2 K13 150 9 43 

NOV 
07... �1000 1360 275 8.1 7.5 10.6 89 K1 K3 160 �8 �44 

DEC 
4... 0930 671 296 7.9 1.5 �12.3 �87 �<1 �K1 

JAN 
09... �1000 �1610 295 7.6 .0 13.0 �89 �<1 �K3 �160 �2 �45 

FEN 
07... 1330 2410 292 7.9 .0 <1 K1 170 12 �49 
MAR 
12... �1000 2500 304 7.6 .0 14.0 96 <1 K1 160 13 46 
APO 
16... �1100 �2600 250 7.6 �3.5 �13.6 �101 �<1 �<1 �130 �2 �38 

MAY 
09... �1030 2290 247 7.7 11.5 10.7 97 K1 K3 130 �12 �37 

JUN 
02... 1030 3170 270 7.8 17.0 9.1 96 260 K)) 140 �6 39 
JUL 
11... 1730 �2370 2/4 8.0 23.0 7.6 89 K4 K14 150 5 40 

AUG 
04.o. �1030 �1760 �266 8.0 24.0 7.5 89 K20 24 150 9 43 
SEP 
12... 1100 2600 278 7.9 21.5 7.8 88 K1 K2 150 5 aril 

mAGNE-  SILVER, sonium 
slum. TOTAL SODIUM, AD- 
OIS-RECOV- �SOOI" 

SOLVED ERAHLF SOLVE') TTON 
(MG/L (UG/L (MG/L RATIO 

DATE AS MG) AS AG) AS NA) 

POTAS- CARBON 
SIUm, BICAR- ALKA-  DIOXIDE SULFATE 
DIS- MONATE CAR- LINITY DIS- DIS-
SOLVED (MG/L BONATE (MG/L SOLVED SOLVED 

SODIUM (MG/L AS (MG/L AS (MG/L (MG/L 
PERCENT AS K) HCO3) AS CO3) CAC03) AS CO2) AS SO4) 

10 0 3.8 .1 5 .5 170 0 140 3.4 8.9 

11 0 4.6 .2 8 .6 180 0 150 2.3 7.5 

190 0 160 3.8 

11 0 4.1 .1 7 .6 190 0 160 7.6 11 

11 0 4.6 .2 6 .7 190 0 160 3.8 12 

11 �4.5 �.2 6 �.5 180 0 150 7.2 10 

9.2 3.8 .1 6 .7 160 0 130 6.4 8.1 

9.5 0 4.4 .2 7 .7 150 0 120 �4.7 �9.7 

9.3 4.0 .e 6 �.5 160 0 130 4.0 9.1 

11 5.4 .2 7 .5 170 0 140 2.7 8.2 

10 0 �4.1 �.1 �6 .4 �160 �0 �140 �2.7 �8.8 

11 �0 �4.2 .2 6 .4 160 0 140 3.4 7.0 

OCT 
03••• 

NOV 
07... 

DEC 
04... 

JAN 
09... 

07... 
MAR 
12... 

APR 
16••• 

MAY 
09... 

JUN 
02... 
JUL 
11... 
Am, 
04... 

SEP 
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363STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,�NITRO�NITRO.. 

CHLO-.�SILICA, RESIDUE SUM OF�GEN, GEN,�����
FLUO-.� SOLIDS. NITRO- NITRO.. NITRO 

RIDE,�DIS.��CONSTI... GEN,����GEN,��GEN,
RIDE, AT 180 DTS... 602.603 AMMONIA�

DIS�SOLVED�SOLVED NO2.NO3 AMMONIA AMMONIA
DIS�DEG. C TUFNTS,�DIS.. MS...����

SOLVED SOLVED (MG/L UTS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE AS CL)��SI02)��(MG/L) AS N)����AS N)��AS NH4)
AS F) (Mr./0 DAY) AS N) AS N)�


OCT 

03... 4.8 .1 8.7 175 164 614 .02 .00 .070 .000 .08 


NOV 

(Jr... 4.8 .1 8.6 177 170 650 .01 .01 .030 .010 .04 

DFC 

04... 9.3 .00 .01 .020 .000 .02 


JAN 

09... 4.8 .1 8.8 176 180 765 .13 .10 .090 .000 .11 


.09 .050 

MAR 

12... 5.2 .1 9.6 185 176 1280 .11 .010 .010 .01 


07... 5.3 .1 9.4 181 186 1180 .09 


APR 

16... 4.7 .0 6.8 162 151 1140 .12 .13 .000 .010 .00 


MAY 

04.e. 4.4 .1 7.2 145 146 897 .10 .09 .020 .010 .02 


JUN 

02... 4.6 .1 6.9 170 152 1460 .02 .01 .030 .020 .04 


JUL 

4.6 .1 8.4 173 162 1110 .00 .00 .000 .000 .00 


AUG 

04... 4.6 .1 8.9 176 164 836 .02 .00 .000 .000 .00 


SEP 

12... 4.9 .1 11 172 163 1210 .01 .01 .020 .030 .02 


NITRO SEDI SED. 

NITRO- GFN.AM.• PROS- MENT SUSP. 

GEN. MONIA NITRO- NITRO.. PHOS... PHOS.. PHORUS, CARBON, SEDI- DIS- SIEVE 


ORGANIC ORGANIC GEN. GFN, PHORUS, PHORUS, ms- ORGANIC MENT, CHARGE. DIAM. 

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL SUS- SUS- % FINER 

(MG/L (MG/L (MG/L (mn/L (mn/L NG& (MG/L (MG/L PENDED PENDED THAN 


GATE AS N) AS N) AS N) AS NO3) AS P) AS POA) AS P) AS C) (MG/L) (T/DAY) .062 MM 

OCT 

03... .17 .24 .26 1.2 .020 .06 .000 
 2 7.0 100 


NOV 

07... .18 .21 .22 .97 .010 .03 .010 3.8 6 22 100 


DEC 

04... .33 .35 .35 1.6 .040 .12 .000 2.9 3 5.4 100 


JAN 

09... .15 .24 .37 1.6 .010 .03 .010 4 1/ 100 


07... .16 .25 1.1 .010 .03 .010 2.5 2 13 100 

MAR 

12... .17 .18 .29 1.3 .010 .03 .000 2.8 3 20 100 


APR 

16... .28 .28 .40 1.8 .010 .03 .010 9 63 100 

MAY 

09... .17 .19 .29 1.3 .030 .09 .020 4.4 3 19 100 

JUN 

02... .25 .28 .30 1.3 .020 .06 .010 4.6 8 68 100 

JUL 

11... .15 .15 .15 .66 .040 .12 .040 11 3 19 100 


A06 

04... .17 .17 .19 .84 .020 .06 .010 7.2 11 52 100 


SFP 

12... .16 .18 .19 .84 .000 .00 .000 7 49 100 




   

�������

�
 
364 
 STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE. MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


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 ENABLE SOLVED ENABLE SOLVED ERABLE SOLVE ERABLE 


TIME�(UG/L�(UG/L�(UG/L�(UG/L�(UG/L�
(UG/L�(UG/L�(UG/L�(UG/L 

DATE�AS AS)�AS HA)�AS CD)�AS CR)�AS CO)
AS A5)�AS BA)�AS CD)�AS CR)�


OCT 

03...�0845�5�200�0� 10�
3�40�3� 0 


JAN 

09...� 20�0
1000�t�2�30�0�0�20�

APP 


1100� <50�30�0�2�
16...�4�3� 40�30�0 

SEP 


1100�2�0
1?...�3�100 0 0�50�20�0 


MANGA". 

COPPER,�IRON, NESE, MALAGA- MERCURY 


COBALT, TOTAL COPPER, TOTAL IRON, TOTAL�LEAD, TOTAL NESE, TOTAL
TOTAL 

DIS" DIS" RECOV- DIS" RECOV- DIS-�
RECOV- RECOV' 

SOLVED ERAkLE SOLVED ENABLE SOLVED ERAHLE SOLVED ERABLE SOLVED ERABLE 

(UG/L�(UG/L�((Ain�(UG/L (UG/L�(UG/L�
(0G/L� (UG/L� (UG/L�(UG/L 


DATE�AS CU)�AS FE)�AS PH)�AS MN)�AS HG)
AS CO)�AS CU)�AS FE)�AS PR)�AS MN)�


OCT 

03...�1�2�0�0� <.5
4�620�6� 2�


JAN 

09...�0�3�2�30 0�4�.1
130�1��20�


API'? 

16...�0�1�20�4�20�.2
13�180� 0�4�


SEP 

1?...�0�3�60�1�0�
6�110�1�70�.3 


NICKEL,� SELF-�ZINC,�CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS- PECOV- 0)5- NIUM. DIS" DIS" RECOV- DIS- DIS" SUS" 

SOLVED EPAHLE SOLVED TOTAL SOLVED SOLVED ENABLE SOLVED SOLVED PENDED 

(UG/L�(UG/L�(UG/L�(11G/L�(UG/L�(MG/L�
(UG/L�(UG/L�(UG/L�(MG/L 


DATE AS HG)�NI) AS AG) AS� AS C)
AS NI)� AS C)
A5�AS SE) AS SF)�ZN) AS ZN) 


OCT 

03... <.5 1 0�0 0 0 0 3.5 .2 


.)Arts 


09... .1 2 0� 0 0 50 9.0 .1 
APP 

16... .1 3 1�0 0 0 20 20 9.5 .4 

SEP 

I2• • • .4 2 1� 0 0 0 30 30 19 .3 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 

PERIPHYTON 


LENGTH BIOMASS�PERI" CHLOR"A CRLOR"H 

OF CBLORO" PERI" PHYTON�PERI' 

EXPO" PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO" 

(UAYS) PERI' ASH��
DRY GRAPHIC GRAPHIC 


TIME: PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

�
 
�


DATE (UNITS)�G/SC) M (MG/M2)�
G/S0 M� (MG/M2) 


DEC 

04...�0930�27 20H��.320�.720�
.470�.210 


1980 



 

 

 
 

 

 

 

365 STREAMS TRIBUTARY TO LAKE HURON�
 

04137500 AU SABLE RIVER NEAR AU SABLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 21,78 MAR 14.79 MAY 16,79 JUN 21,79 JUL 11,79 
TIME 1530 1345 1100 1500 0730 

TOTAL CELLS/ML 820 15 450 170 140u 

nIVFRSITY: DIVISION 1.1 0.0 1.2 1.3 1.3 
.CLASS 1.1 0.0 1.2 1.3 1.6 
"ORDER 1.1 0.0 1.6 1.8 1.6 
...FAMILY 1.3 0.0 2.0 2.3 1.7 
....GENUS 1.7 0.0 2.3 2.3 1.7 

CELLS PER- CFLLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHL0PDPHYTA (GREEN ALGAE) 
.CHLOPOPHYCFAE 
..CHLOROCOCCALES 
...CHAPACIACEAE 
....SCHPnEDERIA 
...mICRACTINIACEAE 
....mTCRACTINIUm 
...nOCYSTACEAE 
....ANKTSTRODESMUS 29 4 80 6 
....CHLORELLA -
....DICTYOSPHAERIUm 320# 39 
....KIPCHNERIELLA 14 2 
....TPEUHARIA -
....WESTFLLA 
...SCENFOESHACEAF 
....CPUCIGENIA - 53 4 
....SCENEDESMUS 29 4 100# 23 
..VOLVOCALES 
...CHLAmYOOMONADACEAE 
....CHLAMYDOMONAS 26 6 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALFS 
...00SCINODISCACEAE 
....CYCLOTELLA 400# 49 13 3 
....mELOSIRA - 260 15 
..STFPHANODISCUS 14 2 

..PFNNALES 

...nIATOmACEAE 

....OIATOMA 52 11 

...FRAGILARIACEAF 

....ASTFRIONELLA 26 6 39# 23 94 6 

....FPAGILARIA - -

....SYNFDRA 190# 43 

...NAVICULACEAE 

....NAVICULA 154100 13 8 

...NITZSCHIACEAE 

....NITZSCHIA 13 8 

.CHPYSOPHYCEAE 

..CHPysomONADALEs 

...00HROmONADACEAE 

....OIN0HPYON 4504 31 

....00HpomONAs -

CPYPTnPHYTA (CRYPTOMONADS) 
.CPYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHPOOmONAS 760# 53 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 14 2 39 9 65# 38 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TPACHELOMONAS 

PYRPHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..GYMNODINIALES 
...GYmNODINIACEAE 
....OYmNODINIUM 13 8 
..PERIDINIALES 
...GLENODINIACEAF 
....GLENODINIUm 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, mAy NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

 

 
  

 

 
 

 

 

  

 

  

  

366 STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


GATE AUG 8,79 SEP 12,79 NOV 7,79 MAR 12,80 MAY 9,80 

TIME 0830 1200 1000 1000 1030 


TOTAL CELLS/ML 0 740 270 1500 170 


DIVERSITY: DIVISION 0.0 1.5 0.5 0.9 0.8 

.CLASS 0.0 1.5 0.5 0.9 0.8 

..ORDER 0.0 0.0 1.0 1.2 1.1 

...FAMILY 0.0 0.0 1.0 1.2 ,1.1 

....GENUS 0.0 0.0 1.3 1.4 1.9 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHAPACIACEAE 
....SCHROEDERIA 
...mICRACTINIACEAE 
....mICRACTINIum 
...00CYSTACEAE 
....ANKISTRODESMUS 5 1 13 8 
....CHL0RELLA 10 1 
....DICTYOSPHAERIum 55 4 
....#IRCHNERIELLA 14 1 
....TREURARIA 
....WESTFLLA 
...SCENEDESmACEAE 
....CPUCIGENIA 20 3 
....SCENEDESmUS 20 3 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAmYDOMONAS 26 10 14 1 

CHPYSnPHyTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 10 1 13 5 13 8 
....mELOSIRA 30 4 190# 71 
....STEPHANODISCUS -
..PENNALES 
...DIATOmACEAE 
....DIATOmA 
...FPAGILARIACEAE 
....ASTFRIONELLA 50 7 39 14 52# 31 
....FRAGILARIA 96 13 -
....SYNEDRA - 14 1 770 46 
...NAVICULACEAE 
....NAVICULA 5 I 
...NITZSCHIACEAE 

..NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRyS0mONADALES 
...oCHRomONADACEAE 
....OINORRYON 69 5 
....00HROmONAS 120 8 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 70 9 
..CRYPTomoNADALES 
...CRYPTOCHPYSIDACEAE 
....CHROOmONAS 50 7 
...CPyPTOmONADACEAE 
....CPYPTOMONAS 310# 42 

CYANOpHyTA (BLUE-GREEN ALGAE) 
.CYAN0PHYCEAE 
..CHRooCoCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS - 69 5 
..HORMOGONALFS 
...NOSTOCACEAE 
....ANARAENA 65 9 
...OSCILLATORIACEAE 
....OSCILLATORIA - 1100# 75 

PywoHOPHYTA (FIRE ALGAE) 
.DINOPHyCEAF 
..GYmNODINIALES 
...GYHNODINIACFAF 
....GYmNODINIum 
..PFRIOINIALES 
...GLFNODINIACEAF 

GLFNOOINIUH 13 8 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OP GREATER THAN 15% 
- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 



       

 

 

 

 

 

367 STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 
1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


HATE „PIN 2.80 JUL 11.80 AUG 4,80

TIME 
 1030 1230 1030 


TOTAL CELLS/ML 
 860 340 1000 


DIVERSITY: DIvISION 
 1.4 1.3 0.5 

.CLASS 1.4 1.3 0.5 

...ORDER 
 1.7 1.5 1.4 

...FAMILY 
 2.5 1.6 1.4 

....GENUS 3.n 
 1.7 1.4 


CELLS PFR- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT 


CHLOPOPHYTA (GREEN ALGAE)

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDEPIA 
 13 1 

...mICRACTINIACFAE 

....mICRACTINIum 29 3 

...00CYSTACEAE 

....ANKISTRODE5MOS 140# 17 13 1 

....CHLOPELLA 
 13 4 

....OICTYOSPHAERIum 

....KIRCHNEQIELLA 14 

....TRFUHARIA 
 13 4 

....wESTELLA 

...SCENEDESmACEAE 

....CPUCIGENIA 

....SCENEDESmUS 1708 20 

..VOLVOCALES 

...CHLAmyD0mONADACEAF 

....CHLAmyD0mONAS 29 3 


CHPYsOPHYTA 

.BACILLAPIOPHyCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 14 2 26 8 26 3 

....mELOSIRA 

....STEPHANODISCOS 

..PENNALES 

...DIATOmACEAE 

....DIATomA 

...FPAGILARIACEAE 

....ASTEPIONELLA 57 7 

....FRAGILARIA 
 14 2 

....SYNFDRA 
 240# 28 26 8 

...NAvICULACFAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCH1A 
 72 8 1. 3 4 13 1 


CPYPTOPHYTA (CRYPTOMONADc) 

.CRYPTOPHYCEAE 

..CPYPTOmONADALES 

...CPyPT0CHRYSIDACEAE 

....CHROOMONAs 

...CPYPTOMONADACEAE 

....CPYPTOMONAS 
 14 ? 13 1 


CYANOPHYTA (HLUE-GREEN ALGAE)

.CyANOPHyCEAE 

..CHPOOCOCCALES 

...CHROOCOCCACEAE 

....ANACySTIS 57 2308 69
7 6508 63 

..HOPm0G0NALtS 

...NOSTOCACEAE 

....ANABAENA 

...OSCILLATOPIACEAE 

....0SCILLATORIA 
 3008 29 


EUGLENOPHYTA (EUGLENOIDS) 

.FUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOmONAS 


PYRRHopHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..GYmNODINIALES 

...GYmNODINIACEAF 

....GYMNODINIum 

..PERIDINIALES 

...GLENODINIACEAE 

....GLENODINIuM 
 13 4 


NOTE: # - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

- OHSERVFD ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 


SEP 12,80 

1100 


640 


1.3 

1.3 

1.3 

1.3 

1.3 


CELLS PER-

/ML CENT 


13 2 


52 8 


78 12 


13 2 


470# 73 


13 2 




 

      

 

368 STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE, MI--CONTINUED 


SPECIFIC CONDUCTANCE� WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
(MTCROMHOS/CM AT 25 DEG. C), 

ONCE-DAILY 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 290 304 303 303 313 299 258 285 286 297 291 
2 300 298 302 306 302 297 253 288 --- 299 295 
3 292 305 --- 303 304 317 297 259 285 292 297 ---
4 293 --- 306 301 303 313 302 263 283 291 288 
5 296 305 300 305 316 296 255 279 289 ---

6 289 --- --- --- 297 317 296 260 294 
7 298 304 301 301 307 318 309 --- 307 
8 297 ........ 304 302 305 318 299 ...... 298 
9 290 --- 304 294 307 319 286 263 294 
10 296 304 302 304 306 317 276 263 293 

11 297 295 305 300 --- 316 --- 266 --- 289 295 
12 300 301 312 295 299 307 277 261 288 294 296 
13 296 305 306 295 298 --- 277 267 288 294 303 
14 300 305 308 304 302 318 266 261 288 --- 291 299 
15 296 301 309 296 307 310 273 271 287 291 

16 301 305 303 306 267 264 289 293 
17 293 --- 311 296 306 --- 268 268 287 --- 291 
18 293 295 311 296 299 302 256 282 303 284 295 
19 302 308 305 301 302 306 260 270 --- 277 289 
20 301 305 308 301 306 310 267 280 284 286 293 

21 296 306 308 300 302 263 281 290 293 291 
22 291 306 305 241 299 --- 267 277 289 287 ---
23 301 --- 304 295 307 317 263 280 290 288 295 
24 298 --- 295 307 308 262 283 289 --- 293 
25 302 302 296 306 310 265 272 --- 280 299 

26 301 303 296 306 308 264 281 293 280 295 
27 296 302 295 307 299 260 295 288 285 ---
28 301 300 296 307 310 262 287 290 280 258 
29 302 295 296 307 308 263 288 290 285 295 
30 296 303 303 --- 306 260 289 287 287 295 
31 300 298 --- 309 --- 283 --- 287 291 

MAX 302 
MIN 289 

TEMPERATURE, wATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 11.0 3.0 1.0 1.0 1.0 1.0 9.0 17.0 21.0 23.0 23.0 
2 11.0 --- 1.0 1.0 1.0 1.0 10.0 17.0 21.0 23.0 23.0 
3 10.0 3.0 1.0 1.0 1.0 1.0 11.0 17.0 23.0 23.0 ---
4 10.0 2.0 1.0 1.0 1.0 1.0 12.0 17.0 23.0 23.0 
5 16.0 10.0 2.0 1.0 1.0 1.0 1.0 14.0 17.0 22.0 23.0 

6 16.0 10.0 2.0 1.0 1.0 1.0 2.0 12.0 17.0 22.0 25.0 
7 15.0 10.0 2.0 1.0 1.0 1.0 2.0 11.0 16.0 25.0 
8 15.0 9.0 2.0 1.0 1.0 1.0 3.0 16.0 24.0 
9 15.0 8.0 2.0 1.0 1.0 1.0 3.0 --- 16.0 --- 24.0 
10 14.0 7.0 2.0 1.0 1.0 1.0 3.0 11.0 16.0 23.0 25.0 

11 14.0 7.0 2.0 1.0 1.0 1.0 3.0 11.0 17.0 23.0 25.0 
12 13.0 7.0 1.0 1.0 1.0 1.0 3.0 12.0 17.0 23.0 26.0 
13 13.0 7.0 1.0 1.0 1.0 1.0 3.0 12.0 17.0 23.0 24.0 
14 --- 6.0 1.0 1.0 1.0 1.0 3.0 12.0 17.0 23.0 24.0 
15 13.0 6.0 1.0 1.0 1.0 1.0 3.0 13.0 17.0 24.0 24.0 

16 12.0 5.0 1.0 1.0 1.0 1.0 3.0 13.0 18.0 --- 24.0 
17 12.0 5.0 1.0 1.0 1.0 1.0 3.0 13.0 18.0 24.0 24.0 
18 12.0 5.0 1.0 1.0 1.0 3.0 13.0 18.0 24.0 24.0 
19 12.0 5.0 1.0 1.0 1.0 4.0 14.0 --- 24.0 24.0 
20 12.0 5.0 1.0 1.0 1.0 1.0 5.0 14.0 18.0 --- 24.0 

21 13.0 5.0 1.0 1.0 1.0 1.0 5.0 15.0 18.0 24.0 
22 13.0 --- 1.0 1.0 1.0 1.0 5.0 15.0 19.0 24.0 
23 13.0 5.0 1.0 1.0 1.0 1.0 6.0 16.0 19.0 24.0 
24 12.0 5.0 1.0 1.0 1.0 1.0 7.0 17.0 19.0 24.0 
25 12.0 5.0 1.0 1.0 1.0 1.0 8.0 17.0 19.0`• 24.0 24.0 

26 12.0 5.0 1.0 1.0 1.0 1.0 8.0 17.0 19.0 23.0 24.0 
27 10.0 5.0 1.0 1.0 1.0 1.0 8.0 17.0 20.0 23.0 24.0 
28 
29 
30 

12.0 
12.0 
11.0 

5.0 
4.0 
3.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

8.0 
8.0 
8.0 

17.0 
17.0 
17.0 

20.0 
20.0 
21.0 

23.0 
23.0 
23.0 

24.0 
24.0 
25.0 

31 11.0 1.0 1.0 1.0 --- 17.0 --- 23.0 ---

MAX 1.0 1.0 8.0 26.0 
MIN 1.0 1.0 1.0 23.0 



 

 

 
 

369 STREAMS TRIBUTARY TO LAKE HJRON 


04138500 AU GRES RIVER NEAR NATIONAL CITY, MI 


LOCATION.--Lat 44°10'26", long 83.44'36", in NE; NE; sec.31, T.21 N., R.6 E., Tosco County, Hydrologic Unit 04080101, on left bank 

15 ft (5 m) upstream from highway bridge on Allen Road, 1.7 mi (2.7 km) upstream from EIm Creek, 4.4 mi (7.1 km) southwest of 

National City, 12.8 mi (20.6 km) southwest of Tawas City, and 13 mi (21 km) upstream from mouth. 

DRAINAGE AREA.--169 mil (438 km2). 

PERIOD OF RECORD.--October 1950 to current year. Monthly discharge only October, November, 1950, published in WSP 1727. 

REVISED RECORDS.--WSP 1911: 1959-60. 

GAGE.--Water-stage recorder. Datum of gage is 616.24 ft (187.830 m) National Geodetic Vertical Datum of 1929 (levels by U.S. Department 
of Agriculture). Prior to Oct. 1, 1951, nonrecording gage at site 1.5 mi (2.4 km) upstream at different datum. Oct. 1, 1951 to 
July 24, 1969, water-stage recorder at site 50 ft (15m) downstream at present datum. 

REMARKS.--Records good except those for the winter period, which are poor. Sane regulation at low flows. Several observations of 
water temperature were made during the year. 

AVERAGE DISCHARGE.--30 years, 97.1 ft3/s (2.750 m2/s), 7.80 in/yr (198 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,720 ft2/s (77.0 m3/s) Mar. 21, 1976; maximum gage height, 10.64 ft (3.243 m) 
Mar. 6, 1974, backwater from ice; minimum discharge, 5.9 ft3/s (0.17 m3/s) Nov. 3, 1966, result of freezeup. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 475 ft3/s (13.5 m3/s) Mar. 20, gage height, 5.10 ft (1.554 m), backwater from ice; 
minimum discharge, 18 ft3/s (0.51 m3/s) Oct. 1; minimum gage height, 0.77 ft (0.235 m) Aug. 8, 9, 10, 17, 19. 

DISCHARGE. IN CUBIC FEET DER SECOND. WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 
MEAN VALUES 


DAY OCT NOV�DEC JAN FF5 MAP APR MAY JUN JUL AUG SEP 

1 20 44 60 56 40 33 124 261 68 94 46 57 

e 20 51 56 53 39 33 132 246 117 81 35 60 

3 22 41 56 55 38 33 132 213 92 69 31 72 
4 24 35 59 58 38 33 151 179 75 60 26 53 

6 24 36 60 58 37 33 174 160 61 47 24 45 

6 24 36 64 44 36 33 178 124 59 39 23 39 

7 25 47 62 44 35 34 168 111 65 35 22 31 
8 25 41 67 47 35 34 194 101 93 65 21 28 
9 31 37 53 51 34 34 343 83 75 51 21 33 

10 31 39 55 53 34 34 328 74 74 41 21 39 

11 29 44 55 62 34 34 291 69 73 37 24 33 
12 33 47 55 70 33 34 321 66 60 34 29 30 
13 31 47 54 74 33 35 330 76 43 33 25 68 
14 30 50 49 68 33 40 282 149 52 32 23 96 

15 28 52 46 67 33 60 369 114 162 30 24 62 

16 27 53 45 62 33 90 357 96 137 30 22 45 
17 28 52 44 60 33 200 279 87 93 30 20 102 
18 28 51 46 59 33 260 243 344 77 29 20 90 

19 32 50 50 58 33 290 227 316 120 27 19 60 

20 44 47 49 56 33 350 245 245 228 29 20 50 

21 30 49 49 54 33 330 228 206 168 38 26 46 

22 30 70 51 52 33 2R0 205 175 113 38 64 55 

23 59 82 72 50 33 240 168 150 79 79 35 110 
24 49 77 121 47 33 210 151 144 69 49 28 72 

25 35 64 222 46 33 180 162 126 70 38 26 54 

26 31 136 130 45 33 160 152 98 54 38 25 5? 
27 30 113 94 44 3.3 135 133 81 49 58 24 45 

28 3S 81 84 43 33 110 128 75 71 50 26 42 

29 42 67 70 42 33 119 263 70 105 52 31 41 
30 39 61 68 42 --- 124 287 68 94 58 28 38 
31 37 --- 64 41 128 --- 76 --- 57 32 ---

TOTAL 973 1703 2110 1661 994 3733 6745 4383 2696 1448 841 1648 
MEAN 31.4 56.8 68.1 53.6 34.3 120 225 141 89.9 46.7 27.1 54.9 
MAX 59 136 222 74 40 350 369 344 228 94 64 110 
MIN 20 36 44 41 33 33 124 66 43 27 19 28 
CFSM .19 .34 .40 .32 .20 .71 1.33 .83 .53 .28 .16 .33 
IN. .21 .37 .46 .37 .22 .82 1.48 .96 .59 .32 .19 .36 

� � � � 
CAL YR 1979 TOTAL 47398�MEAN 130 MAX 1000 MTN 18 CFSM .77 IN 10.43� � � 
WTR YR 1980 TOTAL 28935�MEAN 79.1 MAX�369 MIN 19 CFSM .47 IN 6.37 



 

    

   
   

370 STREAMS TRIBUTARY TO LAKE HURON 


04140500 RIFLE RIVER AT SELKIRK, MI 


LOCATION.--Lat 44°18'48", long 84004'10", in SEh NE4 sec.9, T.22 N., R.3 E., Ogenaw County, Hydrologic Unit 04080101, on left bank at 

upstream side of bridge on State Road at Selkirk, 1.0 mi (1.6 km) downstream from Klacking Creek. 


DRAINAGE AREA.--117 mil (303 1m2). 


PERIOD OF RECORD.--September 1950 to current year. 


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 828.47 ft (252.518 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair. Same regulation by dams above station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--30 years, 143 ft3/s (4.050 m3/s), 16.60 in/yr (422 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,760 ft./s (78.2 m3/s) May 20, 1959, gage height, 6.76 ft (2.060 m); minimum,

52 ft./s (1.47 m3/s) July 23, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 538 ft3/s (15.2 m./s) Apr. 9, gage height, 3.03 ft (0.924 m); maximum gage height, 

3.47 ft (1.058 m) Jan. 11, backwater from ice; only peak above base of 500 ft3/s (14.2 m3/s); minimum discharge, 72 ft3/s

(2.04 m./s) Mar. 12, gage height, 1.54 ft (0.469 m), result of freezeup. 


DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 94 116 145 121 102 94 174 221 114 123 103 217 
2 91 120 140 118 102 94 194 194 122 114 102 215 
3 94 114 135 112 102 94 193 182 116 105 101 181 
4 92 108 130 112 100 94 175 177 107 100 94 146 
5 95 107 126 115 100 94 174 163 102 95 93 125 

6 
7 

92 
95 

110 
109 

133 
132 

115 
115 

100 
100 

94 
94 

202 
194 

151 
144 

119 
131 

91 
90 

91 
88 

112 
105 

A 94 107 132 115 100 96 239 139 145 94 91 102 
9 106 104 130 115 100 96 453 133 126 89 92 118 
10 102 106 126 115 100 96 503 129 121 88 89 120 

11 99 108 130 115 99 98 399 127 111 93 94 105 
12 105 106 130 115 98 96 326 123 103 91 122 102 
13 102 109 125 112 98 96 318 146 100 89 106 136 
14 100 112 121 110 98 96 272 211 123 86 106 162 
15 99 110 120 110 99 96 299 179 201 88 98 143 

16 98 110 120 108 98 93 311 157 163 85 96 129 
17 96 110 120 105 98 96 245 145 134 112 95 259 
18 97 113 120 102 98 160 220 270 117 97 96 263 
19 101 114 120 102 99 200 209 331 202 94 93 182 
20 119 116 115 100 100 397 233 244 373 133 97 150 

21 107 116 115 100 100 425 224 196 277 163 112 136 
22 
23 
24 

107 
154 
153 

146 
173 
163 

112 
144 
200 

100 
100 
100 

100 
99 
98 

261 
226 
177 

207 
196 
186 

168 
149 
138 

187 
151 
130 

123 
111 
101 

134 
114 
106 

147 
174 
142 

25 126 151 300 100 94 156 184 135 118 97 102 127 

26 115 235 241 100 94 190 174 123 111 108 101 125 
27 110 265 181 100 94 157 175 111 102 140 98 115 
28 
29 

121 
118 

192 
161 

158 
144 

100 
100 

94 
94 

160 
183 

174 
233 

108 
103 

152 
174 

125 
122 

101 
113 

112 
108 

30 
31 

113 
110 

146 
---

136 
127 

100 
100 

--- 198 
194 

248 
---

114 
119 

137 
---

117 
104 

148 
133 

106 
---

TOTAL 
MFAN 
MAX 
MIN 
CFSM 
IN. 

3305 
107 
154 
91 
.92 
1.05 

3957 
132 
265 
104 
1.13 
1.26 

4408 
142 
300 
112 

1.21 
1.40 

1332 
107 
121 
100 
.92 
1.06 

2858 
99.6 
102 
94 

.84 

.91 

4701 
152 
425 
93 

1.30 
1.49 

7333 
244 
503 
174 

2.09 
2.33 

5030 
162 
331 
103 
1.39 
1.60 

4369 
146 
373 
100 
1.25 
1.39 

3268 
105 
163 
85 
.90 
1.04 

3209 
104 
148 
88 
.89 
1.02 

4364 
145 
263 
102 

1.24 
1.39 

CAL YP 1979 
WTP YP 1980 

TOTAL 
TOTAL 

56455 
50134 

MEAN 155 
MEAN 137 

MAX 751 
MAX 503 

MTN 6? 
MIN 85 

CFSM 1.33 
CFSM 1.17 

IN 17.95 
IN 15.94 



 

 

 

 

     

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

     
     

371 STREAMS TRIBUTARY TU LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 44004'21", long 84001'12", in NE, SW4 sec.5, T.19 N., R.4 E., Arenac County, Hydrologic Unit 04080101, on left bank 

30 ft (9 m) downstream from bridge on Old M-70, 2.8 mi (4.5 km) north of Sterling, and 20 mi (32 km) upstream from mouth. 


DRAINAGE AREA.--320 mil (830 hn2), approximately. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--November 1905 to December 1908 (gage heights and discharge measurements only), October 1936 to current year. Monthly 

discharge only for sane periods, published in WSP 1307. Published as Rifle River at Michigan Highway 70 near Sterling 1936-61. 


REVISED RECORDS.--WSP 1437: 1937(4), 1939-40(4). 


GAGE.--Water-stage recorder. Datum of gage is 649.48 ft (197.962 m) National Geodetic Vertical Datum of 1929. November 1905 to 

December 1908, nonrecording gage at site 400 ft (122 m) downstream at different datum. Jan. 13, 1937, to Jan. 10, 1939, non-

recording gage at same site and datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Occasional regulation by dams above 

station. 


AVERAGE DISCHARGE.--44 years, 306 ft3/s (8.666 m./s), 12.99 in/yr (330 mm/yr). 


EX1RIMES FOR PERIOD OF RECORD.--Maximum discharge, 5,340 ft3/s (151 m3/s) Mar. 28, 1950, gage height, 13.74 ft (4.188 m), from rating 

curve extended above 3,800 ft3/s (108 m./s); minimum, 75 ft3/s (2.12 m3/s) Nov. 22, 1964, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,100 ft3/s (31.2 m3/s) Apr. 10, gage height, 5.00 ft (1.524 m); maximum gage height, 

7.34 ft (2.237 m) Mar. 21, backwater from ice; no peak above base of 1,600 ft3/s (45.3 m./s); minimum discharge, 138 ft./s 

(3.91 m./s) Aug. 10, 17, 27, 28, gage height, 1.39 ft (0.424 m). 


DISCHARGE. IN CU.-)IC FEET PER SECONO. wATFR YEAR OCTOBER, 1979 TO SEPTEMBER 1980 
MEAN VALUES 

04Y OCT NOV OEC JAN FEN MAR APR MAY JUN JUL AUG SEP 

1 248 219 230 240 150 155 383 528 243 264 178 316 
2 210 229 230 225 150 155 392 464 256 242 164 378 
3 203 221 228 205 150 155 412 405 272 224 164 331 
4 207 216 228 190 ISO 158 393 372 242 210 157 254 
5 224 208 226 180 150 160 382 346 222 201 151 209 

6 201 209 225 170 150 160 415 341 240 188 148 183 
7 190 207 225 160 150 162 421 340 287 180 143 167 
8 188 202 225 155 150 162 459 311 328 194 144 158 
9 204 200 225 150 150 162 886 288 284 205 145 176 
10 207 199 225 150 150 165 1070 274 254 193 140 205 

11 197 200 222 150 150 165 902 263 234 187 146 178 
12 202 197 222 150 150 165 75) 247 215 186 169 166 
13 236 198 222 150 152 170 684 269 204 179 172 232 
14 275 203 222 150 152 170 568 421 223 172 161 306 
15 234 207 220 150 152 172 603 406 436 171 153 278 

16 212 208 220 150 152 175 660 345 383 169 143 241 
17 199 206 220 150 152 180 532 308 297 174 140 401 
lA 195 207 220 150 152 200 453 563 245 183 142 551 
19 20? 204 220 150 152 400 421 779 290 169 141 369 
20 228 203 220 150 152 700 456 621 675 177 142 286 

21 223 211 220 150 152 960 463 524 580 269 153 251 
22 213 25? 225 150 152 810 428 412 386 237 227 265 
23 285 315 250 150 152 600 415 327 318 213 178 353 
24 325 305 330 150 155 520 374 298 262 185 161 297 
25 762 269 560 150 155 460 378 282 234 168 149 253 

26 230 394 507 150 155 410 362 262 221 181 146 245 
27 227 537 378 150 155 378 372 241 209 252 143 226 
28 243 387 318 150 155 357 391 232 299 238 144 214 
29 245 308 290 150 155 386 505 226 411 218 159 208 
30 221 274 270 150 426 591 234 310 216 224 201 
31 213 255 150 425 250 189 258 

TOTAL 6949 7395 8080 4975 4402 9823 15524 11179 9092 6234 4985 7898 
MEAN 224 247 261 160 152 317 517 361 303 201 161 263 
MAX 325 537 560 240 155 960 1070 779 676 269 258 551 
MIN IRA 197 ?20 150 150 155 362 226 204 168 140 158 
CESA .70 .77 .82 .50 .48 .99 1.62 1.13 .95 .63 .50 .82 
IN. .81 .86 .94 .58 .51 1.14 1.80 1.30 1.06 .72 .58 .92 

CAL YR 1979 TOTAL 125838 MEAN 345 MAX 1940 mIN 131 CF5m 1.08 IN 14.63 
.0.0 YR 1980 TOTAL 96536 MEAN 264 MAX 1070 mIN 140 CFSM .83 IN 11.22 



 

 
 

372 STREAMS TRIBUTARY TD LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1966-72, 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: November 1974 to current year. 

WATER THAPERATURES: November 1974 to current year. 

SUSPENDED-SEDIMENT DISCHARGE: Water year 1970. 


INSTRUMENTATION.--Water-quality monitor since August 1975. 


REMARKS.--Monthly samples are collected as a cross-section sample at or near vicinity of bridge. Interruptions in the daily record are 

due to malfunctions of the instrument. Biological Data (Phytoplankton) is for the 1979 and 1980 water year. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded, 567 micromhos Sept. 6, 1978; minimum, 157 micromhos Aug. 31, 1975. 

WATER TEMPERATURES: Maximum, 30.50C July 20, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 510 micromhos Dec. 12, 18; minimum, 334 micromhos Aug. 13. 

WATER TEMPERATURES: Maximum, 27.50C Aug. 7; minimum, 0.00C on many days during winter period. 


WATE,, QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE...�
 OXYGEN,�STREP-
COLT-

CIFIC DIS- FORM, TOCOCCI�HARD-


STREAM- CON-� SOLVED FECAL, FECAL. HARD- NESS, CALCIUM 

FLOW, DUCT-�� (PEP...��KF AGAR�NONCAR-�
TEMPER- OXYGEN, 0.7�NESS�DIS.. 

INSTAN... ANCE�PH ATUPE, DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 


TIME TANEOUS (MICRO- FIELD WATER SOLVED SATUR.• (COLS./ PER�(MG/L (MG/L
AS�

DATE�(CES). MHOS)�� (MG/L) 100 ML) CACO3) AS CA)
(UNITS) (DEG C)��ATION)��100 ML)��CAC03)��


OCT 

02... 1130 198 386 8.1 16.0 10.0 103 30 25 190 28 54 

NOV 
06.o. 1130 200 426 8.1 6.0 11.4 93 60 K11 210 25 61 
DEC 
03... 1100 195 494 7.8 .0 13.2 91 K16 K27 230 31 65 

JAN 
08... 1230 80 490 7.7 .0 13.4 92 K5 K7 240 54 69 

FER 
08... 1130 149 422 7.6 .0 <1 K6 220 35 63 
MAP 
11... 1100 170 424 7.2 .0 12.2 95 K8 K63 200 32 57 

APR 
15... 1100 542 361 7.8 3.5 14.2 106 55 K92 180 37 51 

MAY 
20... 1045 603 368 7.9 14.0 9.9 100 K180 K50 170 12 49 

JUN 
19... 1000 243 415 1.9 15.0 8.7 87 K30 K57 190 23 54 

JUL 
15... 1 030 167 407 8.0 24.5 7.8 95 90 35 200 22 56 

A 119 
22... 1100 237 370 8.0 18.0 11.2 2100 435 190 25 51 

SFP 
10... 1130 360 459 8.3 12.0 11.4 109 790 180 230 48 65 

MAGNE- SILVER, SODIUM POTAS... CARBON 
STUN,. TOTAL SODIUM, AD- SIUM, RICAR ALKAR. DIOXIDE SULFATE 
OTS' PECOV UIS- SOAP- DIS- MONATE CAR- UNITY DIS-. DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

ERAHLF 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS��NA) 

TTON 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS�K) 

(MG/L 
AS 

HCO3) 

HONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC031 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

OCT 
02... 14 0 847 .3 9 1.3 200 0 160 2.5 26 

NOV 
06... 15 0 12 .4 15 1.0 230 0 190 2.9 29 

DEC 
03... 16 13 .4 15 1.1 240 0 200 6.1 36 

JAN 
08... 17 0 14 .4 15 1.2 230 0 190 7.3 39 

F'7' 
08... 16 0 12 .4 10 1.0 230 0 190 9.2 37 
MAM 
11... 15 11 .3 1U .9 210 0 170 21 30 

APR 
17... 1? 8.6 .3 9 1.6 170 0 140 4.3 30 

MAY 
20... 1? 0 8.8 .3 10 1.3 180 0 150 3.9 25 
JUN 
19... 14 10 .3 10 1.1 210 0 170 4.2 29 

JUL 
1746. 15 11 .3 11 .9 220 0 180 3.5 29 

AU(; 
22... 14 0 0.0 .3 10 1.0 140 0 160 3.1 27 

SEP 
14... 16 0 11 .3 9 2.3 210 0 180 1.8 33 
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 373STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


WATER.OUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS.�NITRO-�NITRO. 

CHLO-�SILICA, RESIDUE SUM OF�NITRO.. NITRO.. NITRO.
FLUO-� SOLIDS, GEN, GEN,�����

RIDE,�AT 180 OTS. NO2.NO3 AMMONIA�
RIDE, DIS.��CONSTI. GEN,����GEN,��GEN, 

DIS- DIS- DEr,. C TUENTS,�DIS- DIS-����
SOLVED��SOLVED NO2+NO3 AMMONIA AMMONIA 

SOLVED SOLVED (MG/L DIS- MS. (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L�AS�� (MG/L (MG/L��(MG/L
(MG/L SOLVED . SOLVED PER (MG/L���(MG/L�


DATE AS CL)��5102)��(MG/L) DAY) AS N) AS N)�
AS F) (MG/L) AS N)����AS N)��AS NH4) 


OCT 

2... 17�6.0 226 .04 .000���
.2 239 128����.060 .07 


NOV 

06... 17��.1 273 256 147�����.08 .060 .020����
7.5 .07 .07 


DEC 

3... 21�9.8 282 160 .29 .29 .030 .04
.1 303 .000���������


JAN 

23�.2 9.6 302 288 65.4 .41 .35 .090 .000���������
.11 


FEH 

Uri... 17��10��271 109���.21 .100 .12
.2 271 .23 .100����


MAR 

11... 17�.1 9.6 260 246 .35 .34 .050 .06
119����� .010����


APR 

1... 16��.0 6.3 241 211 353�����.41 .40 .020����
.020 .02 


MAY 

20... 14��6.4 214 .21 .050
.2 243 396�����.18��

JUN 

l0... 17��5.6 234 .21 .040 .05
.2 279 193 .21 .000���������


JUL 

15... 16��.2 275 241 124 .01 .00 .020 .000���������
4.4 .02 


AUG 

�
22... 15�8.2 222 .12 .100 .12
.2 257���164 .12 .010�����


SEP 

10��267 .140
19 .0 283 275 .65 .48�����

SED. 

NITRO- GEN.AM-� SUSP. 


NITRO.� SEDI-�

PROS-�MENT�


GEN. MONIA + NITRO- PHOS.�SEDI- SIEVE
NITRO- PHDS.����PHORUS, CARBON, DIS.���

ORGANIC ORGANIC GEN,�
GUN, PHORUS, PHORUS, DIS. ORGANIC MENT, CHARGE. DIAM. 

TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL SUS-�
TOTAL��TOTAL�� SUS-����% FINER 

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/(_ (MG/L (MG/L PENDED PENDED THAN


DATE�AS N) AS NO3) AS PO4) AS C) (MG/L) .062 MM
AS N) AS N)��AS P1��AS P)��(T/DAY)���


OCT 
02• • • .32 .38 .39 1.7 .020 .06 .010�������6 3.2��100 

NOV 
06• • • .12 .18 .25 1.1 .010 .03 .010 8 1004.4��������4.3�


DEC 

100 


JAN 

OR... .21 .30 .71 1.1 .020 .06 .010�������14 3.0��100 


03. • • .53 .56 .H5 3.8 .010 .03 .010 6.0 11 5.8����������


FEH 
0 9 • • • .15 .25 .48 2.1 .010 .03 .010 6.3 7 1002.8����������


MAR 
1 1 • •• .19 .24 .030 .010 9 4.1������.59 2.6����.09 3.8 100 


APR 

15... .70 .72 ',.0 .070 .020����83 121��


MAY 

20• • • .86 1.1��.080 .030 15�����74 120��


1.1���.21 100 


4.7 .25 100 

JUN 

19... .45 .49 .70 3.1 .050 .15 .020 6.6 29 100
19����������

JUL 
15... .34 .36 .37 1.6 .050 .15 .060 6.8 19 8.6����������100 

AUG 
100
22.• • • .39 .49 .6/ 2.7 .030 .09������.010 7.8 44 28����


SE') 

19... .65 .74 6.2 .040 .030����62 100
1.4���.12 60��
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374� STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


CHRO-
BARIUM,�CADMIUM�MIUM, CHRO.. COBALT, 

ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL 
ARSENIC DIS- RECOV- DIS- RECOV- DIS- RECOV- OIS- RECOV­
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 

TIME (UG/L��(UG/L��(UG/L��(UG/L��(UG/L
(UG/L (UG/L (UG/L (UG/L�

DATE AS AS)�AS AS) AS HA)��AS BA) AS CD)��AS CD)�AS CR) AS CR) AS CO) 

OCT 
02... 1130 6 4 50 3 40 

JAN 
ON... 1230 2 1 100 70 2 20 10 0 

APP 
15••• 1100 1 3 100 50 1 30 20 0 

SEP 
19•• • 1130 3 4 100 0 0 0 30 <10 0 

MANGA-

COPPER,�IRON.�LEAD,�NESE,�
MANGA- MERCURY 


COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL 

DIS- RECOV- DIG- RECOV- OIS- RECOV- DIS- RECOV- DIS- RECOV­
SOLVED ERABLE SOLVED ERAHLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (UG/L��(UG/L��(UG/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 PR) AS PB) AS MN)��AS HG)AS MN)�


OCT 
02• • • 1 2 2 520 30 3 0 7 <.5 

JAN 
ON• • • 0 2 2 300 30 1 0 30 20 .1 

APP 
10 .2
1S• • • 1 7 1 1200 50 4 0 70 

SEP 
19• • • 0 4 4 920 10 0 0 80 10 .4 


NICKEL,� SELE-�ZINC,�CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- MUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS- RECOV- DIG- NIUM, DIS- DIS- RECOV- DIS- DIS- SUS­
SOLVED ERAHLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L (UWE (UG/L (UG/L��(MG/L
(UG/L��(Win��(UG/L�� (MG/L�

DATE�AS HG) AS NI)��AS SE)��AS AG) AS ZN) AS ZN) AS C) AS C)AS NI) AS SE) 

OCT 

.50?... <.5 1 1 0 0 0 2 10 

JAN 
OP... .1 2 1 0 0 0 40�50 3.8 
APP 
15... .2 2 2 0 0 0 20 130 14 1.6 
SEP 
19... .4 2 2 0 0 0 40�10 16 1.1 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS PERI- CHLOR-A CHLOP-H 
Or cHt_nPo- PERI- PHYTON PERI- PERI­

EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 
sHRE RATIO BIOMASS TOTAL CHROMO- CHROMO-
(DAYS) PERI- ASH DRY GRAPHIC GRAPHIC 


TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/SO M G/SO M (MG/M2) IM0,/M21 

NOV 
1130 35 54.7 2.5? 2.83 5.67 .240 

JUN 
19... 1000 30 926 2.28 2.91 .680 .080 



 

   

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 
 

 

 

 

 

 

  

 

 

 

 

 

 
 

 

 
 
 

 

  
 
 

 

 

 

 

 

 

375 STHEAmS TRIi4UTAPY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASS0CI4TF.0 WAATITATIvE ANALYSES OF hIOLOGICAL DATA, wATEP YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTO°LANKTON 


nATF 
TIME 

NOV 22.78 
1115 

MAR 15,79 
1200 

MAY 15,79 
1330 

JUN 22,79 
1100 

JUL 10,79 
1130 

TOTAL CFLLS/ML 250 390 1400 2000 2800 

nivERSITY: DIVISION 1.2 0.2 1.4 1.4 1.8 
.CLASS 1.2 0.2 1.4 1.4 1.8 
"ORDER 1.5 0.2 1.8 1.8 2.2 
...FAMILY 1.5 2.3 2.1 2.8 2.9 
....GFNUS 1.5 3.2 2.3 2.8 2.4 

CELLS PER- CELLS PER- CELLS PER- CELLS PEP- CELLS PER-
oPr.ANIsm /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOPOPHYCEAE 
..CHLOPOCOCCALES 
...CHARACIACEAE 

SCHPOEDERIA 
...CHLOROCOCCACEAE 

CHLOROCOCCUm 61 2 
...COELASTRACEAE 

COELASTPUm 
...mICRACTINIACEAE 

GOLENKINIA 26 1 
...00CYSTACEAF 

ANKISTRODESmOS 37 1 
CHLOPELLA 
DICTYOSPHAERIUm 
000YSTIS 26 1 
SFLENASTRum 
TFTRAEOPON 

...sCFNEDESmACEAF 
SCENEDESmUS 100 5 

..TFTRASPORALFS 

...COCCOmYXACEAE 
ELAKATOTHRIX 

..VOLV0CALE5 

...CHLAmYDOmONADACEAE 
CHLAMYDOmONAS 14 4 73 3 

...VOLVOCACEAE 
PANOORINA 1100# 40 

CHRYSoPHYTA 
.HACILLAPIOPHYCFAE 
..CENTRALES 
...COSCINODISCACEAE 

CYCLOTELLA 14 6 77 6 160 8 220 8 
; mFLOSIRA 

STFPHANODISCUS 260# 19 
..PENNALES 
...ACHNANTHACEAE 

ACHNANTHES 14 4 13 1 
COCCONEIS 14 4 26 1 
RHOICOSPHENIA 

...CYMHELLACEAE 
AMPHORA 14 4 24 1 
CYmRELLA 29 7 26 1 24 1 

...0IATomACEAE 
OTATomA 72# 29 58 15 160 8 220 8 

...FRAGILAPIACEAE 
ASTERIONELLA 64 5 
FPAGILARIA 29 7 
sYNFopA 29 7 52 3 

...GOmPHONFmATACEAE 
GOmPHONEmA 14 4 

...NAVICULACEAE 
GyPOSIGmA 14 4 
NAVICULA 100# 26 150 11 340# 17 220 8 
NFInIum 58 15 
PLEUPOSIGmA 

...NITZSCHIACEAF 
NITZSCHIA 77 6 230 12 190 7 

...SURIPFLLACEAE 
SOPTPELLA 

.CHPYSOPHYCEAE 

..CHRYSOmONADALES 

...00HP0mONADACFAE 
0INOHRYON 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CPYPTomONADALES 
...CRYPTOCHPYSIDACEAE 

CHROOmONAS 120 4 
...CRyPTOmONADACEAE 

CPYPTOmONAS 130 9 26 1 37 1 

NOTE: # - DOMINANT ORGANISM; EOIJAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

    
    

 

 

  
 

 
 
 
 

376 STREAMS TRIBUTARY TO LAKE HURON 


U4142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


OATF NOV 22.78 MAR 15,79 MAY 15,79 JUN 22,79 • JUL 10,79 

TIMF 1115 1200 1330 1100 1130 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 26 1 

..HnPMOGONALES 

...OSCILLATORIACEAE 

....LYNGPYA - -- - -- - 390 14 

....OSCILLATORIA - 620# 45 780# 39 

...RIVULARIACEAE 

....RAPHIDIOPSIS 140# 59 


FUGLENOPHYTA (EUGLENOIDS) 

•E(1GLENOPHYCEAE 

..EUGLENAtES 

...EUGLENACFAE 

....EUGLENA 

....EUTREPTIA 37 1 

....TRACHELOMONAS 14 6 13 1 


NOTF: 0 - DOMINANT ORGANISM; EQUAL TO OP GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

     

 

 

 

 

 

 

 

 
 

 
 
 
 

 
 

 

 

 

 

 

 
 
 

 
 
 

 
 

 

 
 
 

 

 
 
 

 

 

377 ST41-_485 TR1HUTARY TO LAKE HURON 


(4142000 PIeLE RIVER NEAR STERLING, MI--CONTINUFD 


)DALITATIvr AN) ASSOCIATED 
AJAHTITAT10- ANMLYSES OF HIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1950 

IDEnTIFICATION OF RHYTOPLANKTON 


DATE AUG 7,79 SFP 11.79 NOV 6,79 MAR 11,80 MAY 20,80 

TImF 1100 1100 1130 1100 1045 


TOTrL CELLS/ML 
 680 570 180 160 
 1100 


HIVFPSITY: DIVISION 
 1.0 1.1 1.1 1.0 1.6 

.CLASS 1.0 1.4 1.1 1.4 1.6 

..ORDER 1.7 1.7 1.1 1.8 2.0 

...FAMILY 
 ?.0 3.4 2.4 1.9 2.8 

....GENUS 2.0 3.5 2.6 2.2 2.9 


CELLS PER- CELLS PER- CELLS PEP- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLORoPHYTA (GREEN ALGAE) 

.CHLOPOPHYCEAE 
..CHLOPOCOCCALES 
...CHAPACIACEAE 

SCHPOEDERIA 13 2 
...CHLOPOCOCCACEAE 

CHLoPOCOCCum 35 6, 
...COELASTRACEAE 

COELASTPum 81 14 
...micpACTINIACEAE 

GOLENKINIA 13 1 
...00CYSTACEAF 

ANKISTRODESMUS 26 14 15 10 13 1 
CHLORELLA 15 3 - 32508 
OICTYOSPHAERIUm 26 2 
00CYSTIS 
SELENASTRum 13 7 13 1 
TFTRAEDRON 

...SCENEDESMACEAF 
SCENEDESMUS 77 11 61 11 26 2 

..TFTPASPORALES 

...COCComYxACEAE 
ELAKATOTHRIX 

..VoLVOCALES 

...cHLAmYDOmONADACEAE 
CHLAmYDOMONAS 4008 58 10 2 5 3 13 1 

...VOLVOCACEAE 
PANDORINA 

CHPYSOPHYTA 
.BACILLARIOPHYCEA-E 
..CFNTPALES 
...COSCINODISCACEAE 

CYCLOTELLA 64 9 25 4 - 5 3 90 9 
mFLOSIPA -- 5 1 
STEPHANODISCUS _ - _ 

..PFNNALES 

...ACHNANTHACEAE 
ACHNANTHES - 5 1 - -
COCCONEIS 20 4 
RHOICOSPHENIA --

...CYmPFLLACEAE 
AMPHORA -- - _ 
CYmPELLA 

...OIATOmACEAE 
40 7 398 21 

OIATomA 13 2 71 12 -
...FPAGILAPIACEAE 

ASTERIONELLA _ -
EPAGILAPIA -- - -
SYNFoRA 26 14 5 3 26 2 

...GOmPHONEmATACEAE 
GOMPHONEmA 5 1 - 13 1 

...NAVICHLACEAE 
CYROSIGMA _- _ -- - -- - -- - -_ -
NAVICULA 64 9 1308 23 528 29 558 35 323308 
NEIDIUm -- - -- - -- - -- - -- -
PLEUROSIGMA 5 1 

...NITZSCHIACEAE 
NITZSCHIA 39 6 15 3 13 7 100 10 

...SURIRELLACEAE 
..SURIPELLA - 13 1 

.CHPYSOPHYCEAE 

..CHRYSOmONADALES 

...00HROmONADACEAE 

....OINOHRYON -- - 25 4 20 13 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOmONADALES 
...CRYPTOCHPYSIDACEAE 
....CHPOOmONAS 13 2 13 1 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 13 7 13 1 



 

     
     

 
 

 

378 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSFS OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE AUG 7.79 SEP 11,79 NOV 6.79 MAR 11,80 MAY 20.80 

TIME 1100 1100 1130 1100 1045 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
•..ANACYSTIS 310# 29 
..HoRMOGONALES 
...oSCILLATORIACEAE 
....LYNGRYA 
....OSCILLATORIA 
...RIVULARIACEAE 
....RAPHIDIOPSIS 

FUGLFNOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EoGLENALES 
...FOGLENACEAE 
....EUGLENA 26 2 
....EUTREPTIA 20 4 
....TRACHELOMONAS 13 1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATFR THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN MINTED; LESS THAN 1/2% 




 

  

 

 

 

 

379 STREAMS TRI.-iuTAPY TO LAKE HURON 


04142000 RIFLE PIvER NEAP STERLING, '41--CONTINUED 


QUALITATIVE AND ASSOCIATED WANTITAT1.t ANALYSES OF HIOLOGICAL DATA. WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980

IuE,TIETCATION OF PHYTOPLANKTON 


HATE 
 JUN 19.80 JUL 15.80 AUG 22,80 SEP 19,80
TIME 
 1000 1030 1100 1130 


TOTAL CELLS/ML 1100 
 260 790 
 1500 


oIVERSITY: DIvISION 
 1.5 1.1 1.3 1.4 

.CLASS 1.5 1.1 1.3 
 1.4 

...ORDER 2.0 
 1.8 1.6 1.8 

...FAMILY 
 2.9 2.5 3.0 2.0 

....GENUS 2.9 2.8 3.1 2.1 


ORGANISM 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...CHLOPOCOCCACEAE 
....CHLOROCOCCUm 
...COELASTRACEAE 
....COELASTRUM 
...mICRACTINIACEAE 
....GOLENKINIA 
...00CYSTACEAE 
....ANKISTPODESmUS 
....CHLORELLA 
....OICTYOSPHAERIUm 
....00CYSTIS 
....SELENASTPUM 
....TETRAEDRON 
...SCENEOFSmACEAE 
....SCENEDESmUS 
..TETRASPoRALES 
...COCCOmYXACEAE 
....ELAKATOTHRIX 
..VOLVOCALES 
...CHLAmY00mONAOACEAE 
....CHLAmYDOmONAS 
...VOLVOCACEAE 
....PANDORINA 

CELLS 
/ML 

PFR-
CENT 

26 

26 2 

210# 18 

CELLS 
/ML 

PER-
CENT 

39 15 

13 5 

13 5 

CELLS 
/ML 

PER-
CENT 

77 10 

CELLS 
/ML 

PER-
CENT 

26 2 

26 2 

51 4 

13 1 

CHRYSOPHyTA 
.8ACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....mELOSIRA 
....STEPHANODISCUS 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
....RHOICOSPHENIA 
...CYm8ELLACEAE 
....AmPHOPA 
....CYmBELLA 
...DIATOmACEAE 
....DIATOmA 
...FRAGILARIACEAF 
....ASTEPIONELLA 
....FPAGILARIA 
....SYNEOPA 
...GOMPHONEmATACEAE 
....GOmPHONEmA 
...NAVICULACEAE 
....GYPOSIGmA 
....NAVICuLA 
....NEIDIUm 
....PLEUROSIGMA 
...NIT7SCHIACEAF 
....NITZSCHIA 
...SUPIRELLACEAF 
..SURIPELLA 

.CHRYSOPHYCEAE 

..CHPYSOmONADALES 

...00HROmONADACEAE 

....DINOHPYON 

65 6 
--

--
26 ? 
13 1 

78 7 

26 2 

-

-- -
3000 26 
-- -

130 11 

39 15 

-

13 5 
13 5 

-

-- -
900 35 
-- -

26 10 

52 7 

13 2 
13 2 

26 3 

64 8 

--
39 5 
13 2 

-- -
1900 25 
-- -

1500 20 

13 1 
190 13 
-- -

26 2 

_ 
_ 

-

280# 19 

26 2 

CPYPTOPHYTA (CRYPTOMONADc) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CPYPTOCHRYSIOACEAE 
....CHROOmONAS 
...CRYPTOmONADACEAE 
....CRYPTOmONAS 13 1 

13 5 

13 2 



 

    
    

 

 

380 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUN 19,80 JUL 15,80 AUG 22,80 SEP 19,80 

TIMF 
 1000 1030 1100 .1130 


CFLLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAF 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
..ANACYSTIS 120 15 

..HORMOGONALES 

...0SCILLATORIACEAE 

....LYNGBYA 800# 54 

....0SCILLATORIA 220# 20 

...RIVULARIACEAE 

....RAPHIDIOPSIS 

EUGLENOPHYTA (EUGLENOIDS) 
.FUGLENOPHYCFAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 13 2 
....EUTRERTIA 
....TRACHELOmONAS 13 1 

NOTE: # - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE REFN COUNTED; LESS THAN 1/2% 




 

      

 

      

381 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROmMOS/Cm AT 25 OEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DnY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

oCTOFR NOVFm8E9 DECEMRER JANUARY 
1 
2 
3 
4 
5 

394 
401 
410 
420 
414 

387 
390 
400 
354 
382 

• 391 
397 
405 
406 
405 

--H 453 
474 
474 
477 
464 

441 
440 
459 
442 
440 

446 
453 
467 
466 
449 

473 
477 
449 
440 
437 

461 
440 
430 
430 
429 

471 
460 
437 
435 
433 

6 
7 
8 
9 
10 

433 
429 
433 
424 
427 

417 
420 
414 
410 
424 

427 
426 
427 
418 
426 

---
476 
477 
476 
464 

---
465 
466 
462 
442 

---
472 
472 
470 
455 

457 
457 
461 
462 
467 

443 
443 
443 
446 
449 

448 
447 
449 
455 
457 

438, 
441 
---
500 
507 

431 
431 
---
492 
494 

436 
437 
---
496 
501 

11 
12 
13 
14 
15 

429 
409 
421 
397 
417 

391 
378 
367 
375 
397 

411 
391 
407 
384 
406 

462 
459 
452 
451 
449 

447 
445 
439 
435 
435 

455 
454 
447 
444 
443 

---
510 
450 
442 
464 

---
442 
437 
436 
438 

---
478 
442 
438 
446 

500 
465 
432 
422 
439 

461 
430 
399 
402 
423 

481 
455 
412 
412 
434 

16 
17 
18 
19 
2U 

430 
446 
---

419 
433 
---

425 
439 
---

449 
448 
455 
455 
448 

434 
434 
440 
438 
434 

441 
442 
448 
448 
442 

473 
505 
510 
499 
460 

441 
475 
488 
458 
447 

454 
489 
502 
473 
452 

443 
425 
383 
381 
414 

426 
392 
344 
347 
383 

439 
410 
355 
361 
399 

21 
2? 
23 
24 
25 

451 
444 
441 
448 
451 

438 
434 
432 
431 
439 

445 
440 
436 
437 
445 

451 
437 
423 
496 
495 

434 
425 
411 
444 
453 

442 
430 
417 
464 
474 

439 
446 
458 
475 
484 

415 
433 
443 
458 
472 

427 
438 
449 
466 
479 

26 
27 

28 
29 
30 
31 

435 
440 
435 
439 
443 
---

404 
406 
408 
428 
436 
---

417 
416 
422 
434 
439 
---

463 
471 
468 
465 
452 
465 

445 
440 
431 
432 
431 
438 

457 
457 
442 
439 
438 
449 

474 
469 
469 
478 
474 
478 

465 
461 
461 
465 
462 
463 

470 
465 
465 
471 
468 
473 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FE8RUARY MARCH APRIL MAY 

1 
2 
3 

488 
500 
505 

478 
482 
492 

482 
493 
498 

479 
488 
476 

462 
466 
462 

471 
476 
469 

393 
397 
403 

387 
386 
397 

391 
391 
399 

4 504 493 498 463 454 459 406 400 403 
5 493 484 489 452 442 447 408 403 406 

6 
7 
8 
9 
10 

487 
482 
465 
460 
461 

478 
467 
455 
456 
458 

482 
473 
459 
458 
460 

450 
457 
458 
476 
460 

442 
448 
451 
454 
445 

444 
453 
455 
462 
453 

414 
399 
403 
407 
417 

388 
390 
398 
400 
407 

406 
396 
401 
404 
412 

11 460 455 457 421 416 419 
12 458 454 456 422 418 420 
13 
14 
15 

456 
452 
448 

451 
444 
445 

453 
447 
447 

424 
397 
395 

394 
391 
389 

412 
393 
391 

16 
17 
18 
19 
20 

454 
457 
461 
461 
445 

448 
454 
457 
446 
438 

451 
456 
459 
455 
442 

388 
393 
401 
407 
409 

384 
383 
392 
402 
401 

386 
387 
396 
404 
405 

395 
399 
388 
379 
381 

384 
388 
363 
372 
372 

389 
396 
373 
375 
376 

21 
22 
23 
24 

442 
442 
438 
433 

435 
430 
433 
429 

438 
434 
435 
432 

409 
412 
411 
410 

404 
406 
401 
402 

407 
409 
404 
405 

381 
397 
404 
408 

373 
380 
398 
399 

377 
386 
401 
405 

25 448 433 437 408 398 402 412 400 407 

26 458 452 456 409 405 407 412 399 406 
27 463 455 458 406 398 403 410 397 405 
28 457 454 456 397 388 393 419 401 410 
29 
30 
31 

466 
---

457 
---

462 
---

389 
391 
---

383 
387 
---

386 
389 
---

417 
414 
416 

406 
401 
407 

413 
409 
412 

MONTH 505 42, 459 424 363 399 



 

 
         

   

            

382 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN��MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 420 407 415 394 387 390 377 369 373 445 406 424 
2 410 400 405 401 392 396 372 365 369 441 418 425 
3 422 409 417 413 399 404 372 365 368 449 422 437 
4 420 406 414 403 397 399 370 360 365 453' 447 450 
5 426 404 416 409 395 402 365 357 361 462 451 457 

6 413 402 408 405 393 398 365 356 359 464 456 460' 
7 412 398 406 401 393 397 361 352 356 463 454 457 
8 400 387 394 402 383 395 358 349 353 460 454 -458 
9 401 391 396 421 380 395 359 351 355 461 443 449 
10 405 396 401 391 375 384 352 347 349 450 441 445 

11 408 389 401 397 378 388 366 347 352 449 444 447 
12 416 391 405 399 385 394 353 344 349 451 442 447 
13 417 391 406 399 390 393 342 334 338 447 431 438 
14 413 387 400 407 394 401 353 336 344 444 433 440 
15 390 372 381 409 397 403 375 352 363 453 444 448 

16 384 374 378 407 401 404 375 359 370 459 453 456 
17 406 384 393 410 397 403 357 335 340 453 443 448 
18 435 408 423 398 387 394 359 336 345 452 450 451 
19 
20 

434 
386 

396 
356 

427 
368 

398 
396 

385 
386 

391 
394 

377 
397 

358 
376 

365 
384 

460 
468 

450 
460 

455 
464 

21 
22 

367 
384 

356 
366 

361 
376 

393 
389 

376 
369 

387 
390 

400 
416 

396 
386 

397 
397 

473 
471 

466 
461 

469 
466 

23 397 377 384 390 375 383 418 412 415 466 457 462 
24 396 391 393 390 379 385 432 418 425 470 465 467 
25 406 397 403 386 378 382 434 417 426 471 469 470 

26 409 397 403 385 379 382 434 411 422 470 465 468 
27 
20 

405 
406 

399 
358 

402 
377 

378 
379 

375 
372 

377 
375 

428 
424 

409 
414 

420 
420 

468, 
468 

465 
464 

466 
467 

29 379 362 373 383 375 378 427 409 419 468 463 465 
30 388 376 361 379 373 376 441 407 419 467 464 466 
31 --- --- --- 375 370 373 444 400 415 --- --- ---

MONTH 435 356 397 421 369 390 444 334 378 473 406 454 
TEAPFPATURE, WAlER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAV MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 18.5 16.0 17.5 .0 .0 .0 .0 .0 .0 
2 17.0 16.0 16.5 .0 .0 .0 .0 .0 .0 
3 17.0 15.5 16.0 .0 .0 .0 .0 .0 .0 
4 

5 
16.0 
15.5 

14.0 
13.5 

15.0 
14.5 

.0 
1.0 

.0 

.0 
.0 
.5 

.0 

.0 
.0 
.0 

.0 

.0 

0 14.0 12.5 13.0 --- --- --- 2.0 .5 1.0 .0 .0 .0 
7 
8 
9 
10 

13.0 
11.5 
11.5 
10.0 

11.0 
10.0 
9.5 
8.5 

12.0 
11.0 
10.0 
9.0 

5.5 
5.0 
3.0 
3.0 

4.5 
3.5 
1.0 
1.0 

5.0 
4.0 
1.5 
2.0 

2.0 
.0 
.0 
.0 

.5 

.0 

.0 

.0 

1.5 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

11 8.5 7.0 7.5 2.5 1.0 1.5 .0 .0 .0 
1. 9.0 7.0 8.0 1.5 .0 1.0 .5 .5 .5 .0 .0 .0 
13 
14 
15 

9.5 
9.0 
11.0 

7.0 
7.5 
8.0 

8.0 
8.5 
9.5 

3.0 
3.0 
3.0 

1.0 
1.0 
1.5 

2.0 
2.0 
2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

18 11.5 8.0 9.5 2.5 .5 1.5 .0 .0 .0 .0 .0 .0 
17 12.0 10.0 11.0 4.0 1.0 2.5 .0 .0 .0 .0 .0 .0 
18 --- 4.0 1.5 3.0 .0 .0 .0 .0 .0 .0 
19 
20 

5.0 
5.5 

2.5 
4.0 

3.5 
5.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

21 5.5 5.0 5.0 .0 .0 .0 .0 .0 .0 
22 6.0 5.0 5.5 .0 .0 .0 .0 .0 .0 
23 6.0 5.5 6.0 .0 .0 .0 .0 .0 .0 
24 5.5 4.5 5.5 .0 .0 .0 .0 .0 .0 
25 4.5 3.5 4.0 .0 .0 .0 .0 .0 .0 

et, 5.5 4.5 5.0 .0 .0 .0 .0 .0 .0 
27 
25 
R 

5.5 
5.0 
3.0 

5.0 
3.0 
2.0 

5.0 
4.5 
2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
30 2.0 .0 1.0 .0 .0 .0 .0 .0 .0 
31 --- --- --- .0 .0 .0 .0 .0 .0 

MONTH .0 .0 .0 



 

            

   

 

383 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLF RIVER NEAR STERLING, MI--CONTINUED 


TEMPEPATUE, wATEB (OFG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

OAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEHROAPY MARCH APRIL MAY 

1 
2 
3 
4 
5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

14.0 
16.5 
18.0 
18.5 
18.5 

10.0 
11.5 
13.0 
13.5 
15.0 

11.5 
13.5 
15.0 
16.0 
16.5 

n 
7 
8 
9 
10 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

16.5 
14.0 
11.5 
10.5 
12.0 

14.0 
11.5 
9.5 
8.5 
7.5 

15.5 
13.0 
10.5 
9.5 
10.0 

11 
12 
13 
14 
15 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

16.0 
16.5 
14.0 
12.5 
13.5 

11.0 
12.0 
11.5 
10.0 
10.5 

13.0 
14.5 
13.0 
11.0 
12.0 

16 
17 
18 
19 
20 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

6.0 
6.0 
9.5 
11.5 
13.5 

2.0 
4.0 
4.5 
7.0 
9.0 

4.0 
5.0 
7.0 
9.5 
11.0 

16.0 
14.0 
13.5 
15.5 
17.0 

11.0 
13.0 
12.0 
12.0 
13.5 

13.5 
13.5 
12.5 
13.5
15.0 

21 
22 
23 
24 
25 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

13.5 
15.0 
15.0 
12.0 
10.5 

9.5 
10.0 
11.5 
8.0 
7.0 

11.5 
12.5 
13.0 
10.0 
8.5 

18.5 
20.5 
22.0 
22.5 
22.0 

14.0 
15.5 
17.0 
18.5 
18.5 

16.0 
18.0 
19.5 
20.0 
20.0 

26 
27 
28 
29 
30 
31 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

9.5 
10.5 
9.5 
9.0 
10.5 
---

9.0 
8.0 
8.5 
8.0 
9.0 
---

9.0 
9.5 
9.0 
8.5 
9.5 
---

20.0 
19.5 
18.5 
18.0 
20.5 
19.0 

16.0 
15.0 
15.0 
15.0 
16.5 
17.0 

18.0 
17.0 
16.5 
16.5 
18.0 
18.0 

MONTH .0 .0 .0 22.5 7.5 15.0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 
JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

17.0 
16.0 
19.0 
20.0 
18.0 

13.5 
13.0 
14.5 
15.0 
15.0 

15.0 
14.0 
16.0 
17.5 
17.0 

19.5 
22.0 
23.0 
22.0 
25.0 

16.5 
16.5 
17.0 
18.5 
19.5 

18.0 
19.0 
20.0 
20.5 
22.0 

24.0 
22.0 
23.5 
25.0 
24.5 

19.5 
19.5 
18.5 
18.5 
21.0 

21.5 
21.0 
21.0 
21.5 
23.0 

20.0 
19.5 
19.5 
20.5 
22.0 

18.5 
18.5 
16.5 
17.0 
17.5 

19.5 
19.0 
18.0 
18.5 
19.0 

6 
7 
8 
9 
10 

19.5 
18.5 
17.5 
17.5 
16.5 

16.0 
16.5 
15.0 
14.0 
11.5 

17.5 
17.5 
16.5 
15.5 
14.0 

24.0 
21.0 
24.5 
22.0 
?4.5 

19.5 
18.5 
19.0 
19.5 
18.5 

21.5 
19.5 
21.5 
20.5 
22.0 

26.5 
27.5 
26.0 
25.5 
23.5 

20.5 
21.5 
22.0 
22.0 
21.0 

23.5 
24.0 
24.0 
24.0 
22.0 

20.5 
20.0 
22.0 
21.0 
19.0 

16.5 
15.5 
16.5 
18.0 
15.0 

18.5 
18.0 
19.0 
19.5 
17.0 

11 
12 
13 
14 
15 

18.0 
19.5 
21.5 
20.0 
18.0 

11.5 
13.0 
16.0 
18.0 
15.5 

14.5 
16.0 
18.5 
19.0 
17.0 

26.5 
24.0 
24.0 
25.0 
25.0 

21.5 
21.0 
19.0 
20.5 
23.0 

24.0 
22.5 
21.5 
23.0 
24.0 

22.5 
21.5 
19.5 
21.0 
21.5 

20.0 
19.0 
17.0 
17.0 
17.5 

21.0 
20.0 
18.0 
19.0 
19.5 

18.5 
17.5 
17.5 
16.5 
16.0 

13.5 
16.0 
16.0 
15.0 
14.0 

16.5 
16.5 
16.5 
16.0 
15.0 

16 
17 
18 
19 
20 

18.0 
19.0 
19.5 
17.5 
15.5 

13.5 
13.5 
15.5 
13.5 
12.0 

15.5 
16.0 
17.5 
15.0 
14.0 

25.0 
24.0 
24.0 
26.5 
24.5 

21.5 
21.5 
20.0 
21.5 
22.5 

23.5 
23.0 
22.5 
24.0 
23.5 

20.5 
20.0 
21.5 
21.0 
23.0 

16.0 
18.0 
17.5 
18.0 
19.0 

19.0 
18.5 
19.5 
19.5 
20.5 

15.5 
15.0 
14.0 
15.0 
16.0 

14.0 
13.5 
13.0 
12.5 
13.5 

15.0 
14.0 
13.5 
13.5 
14.5 

21 
22 
23 
24 
25 

16.5 
19.5 
23.5 
24.0 
?4.5 

14.0 
15.0 
17.5 
19.0 
20.5 

15.5 
17.0 
20.0 
21.5 
22.5 

23.5 
24.0 
24.0 
24.0 
22.0 

21.5 
20.0 
19.5 
19.0 
19.5 

22.5 
22.0 
21.5 
21.5 
21.0 

22.5 
22.5 
22.5 
22.5 
23.0 

20.5 
18.0 
17.5 
17.5 
19.0 

21.5 
20.5 
20.0 
20.0 
21.0 

18.5 
17.5 
16.0 
15.0 
13.0 

15.0 
15.5 
13.5 
12.0 
11.5 

16.5 
16.5 
15.0 
13.5 
12.5 

26 
27 
28 
29 
30 
31 

?6.0 
23.5 
19.0 
18.5 
19.5 
---

21.5 
19.5 
16.5 
16.5 
16.5 
---

23.5 
21.0 
18.0 
17.5 
18.0 
---

71.5 
19.0 
20.5 
22.5 
22.5 
21.5 

19.5 
18.0 
18.0 
18.5 
18.5 
19.0 

20.0 
18.5 
19.0 
20.0 
20.5 
20.0 

24.5 
25.0 
23.0 
23.0 
23.0 
21.5 

19.5 
21.0 
20.0 
19.0 
20.5 
19.5 

22.0 
23.0 
21.0 
21.5 
21.5 
20.5 

13.0 
11.5 
11.5 
13.5 
15.0 
---

11.0 
9.0 
8.5 
9.0 
11.0 
---

12.0 
10.0 
10.0 
11.0 
12.5 
---

MONTH 26.0 11.5 17.5 26.5 16.5 21.5 27.5 16.0 21.0 22.0 8.5 15.5 



 

 

     

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
  
 

 
 
 
  
 

 
 
 
 
 
 

 
 
 
 
 
 

   
   

384 STREAMS TRIBUTARY TO LAKE HURON 


04143500 NORTH BRANCH KAWKAWLIN RIVER NEAR KAWKAWLIN, MI 


IDCATION.--Lat 43°40'05", long 83058'13", in SE; SEU sec.27, T.15 N., R.4 E., Bay County, Hydrologic Unit 04080102, on left bank 50 ft 

(15 m) upstream from bridge on Beaver Road, 1.7 mi (2.7 km) northwest of Kawkawlin, and 2.4 mi (3.9 km) upstream from mouth. 


DRAINAGE AREA.--101 mil (262 km2). 


PERIOD OF RECORD.--March 1951 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 584.00 ft (178.003 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Sept. 26, 1951, nonrecording gage at site 70 ft (21 m) downstream, and Sept. 27, 1951, 

to Sept. 30, 1960, water-stage recorder at present site, at datum 2.00 ft (0.610 m) higher. 


REMARKS.--Records fair except those for the winter period, which are poor. Some diversion above station for irrigation. Some regula­
tion during low flows by dams above station. Several observations of water temperature were made during the year. Corps of 

Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--29 years, 57.8 ft./s (1.637 m3/s), 7.77 in/yr (197 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,610 ft3/s (45.6 m3/s) May 18, 1974, gage height, 10.92 ft (3.328 m); no flow at 

times in each year. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 306 ft3/s (8.67 m./s) Apr. 12, gage height, 6.54 ft (1.993 m); no flow Oct. 1 to 

Nov. 21, Aug. 22-27, Aug. 30 to Sept. 2, Sept. 5-9, Sept. 11, 12. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 
2 
3 
4 
5 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2.1 
1.5 
.87 
.64 
.73 

14 
13 
12 
11 
9.6 

5.0 
3.6 
3.2 
2.7 
2.4 

2.8 
2.8 
2.8 
2.8 
2.8 

65 
61 
60 
137 
136 

140 
174 
209 
196 
164 

25 
34 
24 
17 
12 

8.8 
7.9 
9.2 
21 
29 

.23 

.09 

.06 

.05 

.05 

.00 

.00 

.44 

.02 

.00 

6 
7 
8 
9 
10 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.6 
1.7 
1.8 
1.5 
1.6 

9.2 
9.0 
9.0 
9.4 
9.8 

2.2 
2.0 
1.9 
1.8 
1.8 

2.8 
2.8 
2.8 
2.9 
2.9 

138 
147 
176 
255 
245 

131 
102 
81 
65 
52 

15 
24 
33 
27 
26 

26 
21 
18 
14 
11 

.05 

.05 

.05 

.06 

.05 

.00 

.00 

.00 

.00 

.03 

11 
12 
13 
14 
15 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.9 
2.1 
1.8 
1.6 
1.3 

10 
9.8 
9.6 
9.0 
8.7 

1.8 
1.7 
1.7 
1.7 
1.6 

3.0 
3.2 
3.3 
3.5 
4.0 

228 
278 
289 
247 
279 

42 
34 
31 
29 
26 

40 
53 
57 
55 
47 

9.0 
7.6 
6.4 
5.2 
4.7 

.05 

.05 

.05 

.05 

.05 

.00 

.00 
6.4 
13 
12 

16 
17 
18 
19 
20 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.1 
.92 
.75 
.52 
.60 

8.4 
14 
21 
21 
23 

1.6 
1.6 
1.6 
1.6 
1.6 

16 
91 
98 
155 
146 

264 
247 
240 
225 
191 

25 
25 
64 
87 
93 

37 
32 
29 
25 
23 

4.5 
4.2 
3.7 
3.4 
2.8 

.05 

.05 

.04 

.04 

12 
48 
37 
13 
25 

21 
22 
23 
24 
25 

.00 

.00 

.00 

.00 

.00 

.00 
1.6 
3.1 
3.4 
3.1 

.21 

.55 
2.2 
14 

104 

24 
25 
23 
21 
19 

1.6 
1.7 
2.3 
3.2 
3.7 

150 
179 
171 
145 
125 

158 
130 
109 
103 
115 

162 
239 
215 
170 
125 

20 
19 
13 
10 
9.6 

2.3 
2.0 
2.7 
2.3 
1.2 

.02 

.00 

::: 
.00 

55 
93 
147 
2 
78 

26 
27 
28 
29 
30 
31 

.00 

.00 

.00 

.00 

.00 

.00 

4.1 
6.3 
4.1 
3.2 
2.7 
---

43 
20 
17 
16 
15 
14 

17 
14 
12 
9.0 
7.2 
5.6 

3.5 
3.3 
3.2 
3.0 
---

119 
99 
74 
62 
56 
63 

110 
96 
90 
132 
142 
---

86 
59 
44 
33 
30 
29 

8.1 
6.6 
7.6 
9.8 
9.8 
---

.74 
1.2 
1.7 
1.3 
.86 
.52 

.00 

.00 

.01 

.03 

.00 

.00 

52 
42 
49 
53 
45 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

.00 
.000 
.00 
.00 
.000 
.00 

31.60 
1.05 
6.3 
.00 
.01 
.01 

272.59 
8.79 
104 
.21 
.09 
.10 

417.3 
13.5 
25 
5.6 
.13 
.15 

68.6 
2.37 
5.0 
1.6 
.02 
.03 

1794.2 
57.9 
179 
2.8 
.57 
.66 

5093 
170 
289 
60 

1.68 
1.88 

2962 
95.5 
239 
25 

.95 
1.09 

748.5 
25.0 
57 
6.6 
.25 
.28 

234.22 
7.56 
29 

.52 

.08 

.09 

1.27 
.041 
.23 
.00 
.000 
.00 

892.89 
29.8 
147 
.00 
.30 
.33 

CAL YR 1979 
WTR YR 1980 

TOTAL 
TOTAL 

17907.71 
12516.17 

MEAN 49.1 
MEAN 34.2 

MAX 535 
MAX 289 

MIN 
MIN 

.00 

.00 
CFSM .49 
CFSM .34 

IN 6.60 
IN 4.61 



 

 

 

 

   

    
  

STREAMS TRIBUTARY TO LAKE HURON 	 385 


04143900 SHIAWASSEE RIVER AT LINDEN, MI 


LOCATION.--Lat 42°48'56", long 83°48'08", in SW4 sec.19, T.5 N., R.6 E., Genesee County, Hydrologic Unit 04080203, on right bank at 

upstream side of bridge on Hogan Road, 1.0 mi (1.6 lea) west of Linden. 


DRAINAGE AREA.--81.2 mi. (210.3 lam.). 


PERIOD OF RECORD.--October 1967 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 844.96 ft (257.544 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair. Flow regulated by dam at Linden since 1967. Several obser­
vations of water temperature were made during the year. 


AVERAGE DISCHARGE.--13 years, 60.0 ft3/s (1.699 m./s), 10.03 in/yr (255 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 476 ft3/s (13.5 m./s) Apr. 22, 1975, gage height, 7.43 ft (2.265 m); minimum, 

0.74 ft3/s (0.021 m3/s) May 22, 23, 1971; minimum gage height, 2.82 ft (0.860 m) Aug. 2, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 183 ft./s (5.18 m./s) Apr. 12, gage height, 5.93 ft (1.807 m); minimum, 6.8 ft./s 

(0.19 m./s) Mar. 13, result of freezeup; minimum gage height, 3.31 ft (1.009 m) Oct. 1, Mar. 13. 


DISCHARGE, IN CUBIC FEET PER 	 SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV 	 DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 8.7 25 72 102 33 58 126 102 60 27 16 26 
2 In 26 74 104 30 40 126 101 59 23 18 26 
3 12 25 74 104 27 34 126 92 59 19 20 26 
4 14 25 73 102 24 30 137 87 51 19 19 26 

16 24 73 100 21 27 146 82 48 20 20 25 

6 15 24 74 90 21 26 143 79 50 20 22 24 
7 15 25 73 80 21 26 138 77 50 20 23 24 
P 15 26 72 70 21 26 142 74 51 22 28 23 

9 15 28 69 62 21 26 154 70 52 21 31 24 

10 15 29 52 57 21 26 161 67 53 21 32 24 


11 15 28 52 60 23 25 138 66 54 21 32 24 
12 15 28 38 65 19 25 180 61 56 21 32 24 
13 15 28 38 68 16 25 162 54 56 21 32 27 
14 15 32 38 70 12 25 151 50 52 20 32 28 
15 14 45 38 70 12 25 144 44 77 20 33 27 

16 1? 49 40 69 12 27 163 45 78 19 32 28 

17 14 54 42 67 12 54 159 51 66 19 31 42 

18 18 53 44 66 12 63 141 70 53 18 30 42 

19 19 44 45 65 12 66 148 86 50 18 27 42 

)0 20 41 47 63 12 78 147 94 49 18 22 43 


21 ?I 41 50 61 14 99 145 94 47 17 23 55 

22 2? 4? 54 60 21 118 142 86 46 16 24 63 

23 26 44 56 58 31 126 128 85 41 16 24 73 

24 75 44 59 55 36 132 124 96 35 15 24 78 

25 25 43 65 52 37 147 124 97 35 14 24 83 


26 25 45 65 49 44 146 120 92 34 14 24 51 

27 )4 53 73 47 48 145 107 86 31 17 24 32 

28 24 57 76 45 52 126 104 78 27 17 24 32 

29 24 61 87 42 54 126 104 66 27 17 24 34 

30 23 67 94 39 --- 128 103 63 27 17 25 38 

31 23 --- 99 36 124 --- 63 --- 17 25 ---


TOTAL 554.7 1156 1916 2078 719 2149 4132 2358 1474 584 797 1114 

MEAN 17.9 38.5 61.8 67.0 24.8 69.3 138 76.1 49.1 18.8 25.7 37.1 

.855 26 67 99 104 54 147 180 102 78 27 33 83 

SIN 8.7 24 38 36 12 25 103 44 27 14 16 23 

CFSM .22 .47 .76 .83 .31 .85 1.70 .94 .61 .23 .32 .46 

TN. .25 .53 .88 .95 .33 .98 1.89 1.08 .68 .27 .37 .51 


CAL Y14 1979 TOTAL 16306.1 MEAN 44.7 MAX 166 MIN 7.7 CFSM .55 IN 7.47 
WTQ Yu 1980 TOTAL 19031.7 MEAN 52.0 MAX 180 MIN 8.7 CFSM .64 IN 8.72 



 

   

 

     
    

386 STREAMS TRIBUTARY TO LAKE HURON 


04144000 SHIAWASSEE RIVER AT BYRON, MI 


LOCATION.--Lat 42°49'25", long 83°56'45", in NE4 NE4 sec.23, T.5 N., R.4 E., Shiawassee County, Hydrologic Unit 04080203, on left bank 

at upstream side of highway bridge at Byron, 0.3 mi (0.5 km) downstream from milldams which are just upstream from South Branch 

Shiawassee River. 


DRAINAGE AREA.--368 mil (953 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1947 to current year. Monthly discharge only for same periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1144: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 812.00 ft (247.498 m) National Geodetic Vertical Datum of 1929. Prior to 

Oct. 17, 1960, nonrecording gage and crest-stage gage at same site and datum. 


RIMARICS.--Water-discharge records good except those for the winter period, which are fair. Low flow slightly regdlated at times by mills 

above station. 


AVERAGE DISCHARGE.--33 years, 249 ft3Js (7.052 m3/s), 9.19 in/yr (233 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,880 ft3/s (110 m3/s) Apr. 22, 1975, gage height, 15.25 ft (4.648 m); minimum, 

19 ft3/s (0.54 m3/s), Aug. 16, 1965; minimum gage height, 3.55 ft (1.082 m) Sept. 16, 1960. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,140 ft3/s (32.3 m3/s) Apr. 9, gage height, 8.83 ft (2.691 m); minimum, 42 ft3/s 

(1.19 m3/s) Oct. 1, gage height, 4.14 ft (1.262 m). 


DISCHARGE, IN CUBIC FFET PFP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MFAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 44 108 247 298 100 160 533 431 210 103 86 209 
? 47 105 250 280 99 150 603 430 207 94 90 254 
3 48 117 240 260 99 140 637 413 233 75 157 218 
4 52 130 ?75 240 98 125 748 388 267 73 199 163 
5 54 122 289 230 97 115 779 361 298 93 214 136 

6 58 125 267 220 96 110 919 340 385 88 181 111 
7 60 129 242 225 95 110 1000 319 467 75 139 101 
8 59 129 233 230 95 110 1010 301 500 79 123 92 
9 64 129 221 235 95 110 1130 283 410 83 115 91 

10 65 132 207 243 96 110 1100 265 424 85 117 108 

11 66 139 202 260 98 110 1050 226 376 86 124 117 
12 66 136 206 280 105 110 903 162 326 90 142 105 
13 68 134 205 305 95 110 747 229 283 104 170 124 
14 67 133 196 326 90 110 689 248 257 102 176 175 
15 63 131 180 304 84 110 727 273 246 95 166 221 

16 62 131 168 254 86 130 809 256 239 93 158 218 
17 63 136 127 249 88 200 862 298 243 88 132 261 
18 64 140 140 265 90 400 861 391 258 86 115 285 
19 70 143 150 285 94 700 753 469 234 85 113 317 
20 74 147 166 267 105 922 565 533 224 82 120 288 

21 100 141 160 220 120 1010 439 552 220 79 154 244 
22 121 128 165 190 186 985 413 497 209 81 141 238 
23 130 140 182 150 232 921 408 441 192 79 145 270 
24 147 165 230 130 320 871 379 441 165 76 149 320 
25 170 182 314 125 371 821 361 397 145 71 129 343 

26 172 192 378 120 300 756 346 352 122 64 125 385 
27 161 222 440 115 220 713 334 336 130 101 118 436 
28 128 266 472 115 180 596 337 303 129 114 105 356 
29 117 265 456 110 165 507 344 237 121 101 105 318 
3° 112 257 396 105 --- 476 392 194 113 97 117 253 
31 105 --- 333 105 492 --- 203 --- 97 158 ---

TOTAL ?677 4554 7737 6741 3999 12290 20178 10569 7633 2719 4283 6757 
m,,AN 8A.4 152 250 217 138 396 673 341 254 87.7 138 225 
MqK 172 266 412 326 371 1010 1130 552 500 114 214 436 
AIN 44 105 127 105 84 110 334 162 113 64 86 91 
ccsm .24 .41 .68 .59 .38 1.08 1.83 .93 .69 .24 .38 .61 
IN. .P7 .46 .78 .68 .40 1.24 2.04 1.07 .77 .27 .43 .68 

CAE y9 1979 TOTAL 72076 MEAN 197 MAX 1200 MIN 44 CFSM .54 IN 7.29 
wTg Y9 lg.° TOTAL. 90137 mFAN 246 MAX 113n�MIN 44 CFSM .67 IN 9.11 



 

 

            

 

 

387
STREAMS TRIBUTARY TO LAKE HURON 


04144000 SHEAWASSEE RIVER AT BYRON, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Water years 1962 to current year. 


INSTRUMENTATION.--Temperature recorder since March 1962. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 29.0°C June 28, 1971, July 9, 10, 1974, July 31, 1975; minimum,0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum recorded, 22.00C Sept. 5; minimum, 0.00C on many days during winter period. 


TEMPF,4ATUPE. wATEP IDF6. C), WATF9 YEAQ OCTOkER 1979 TO SEPTEMBER 1980 


nAY MAX MIN mAX MIN ""AX MIN MAX MIN MAX mTN MOX MIN 


oCTO9FP NOVEm4FP pcumnro JANUAPY FEHRUAPY MARCH 


1 19.0 16.5 9.5 9.0 1.5 1.0 1.5 1.5 .0 .0 .5 .5 

? 1 9.0 17.5 9.5 7.5 1.0 .5 1.5 1.5 .5 .0 .5 .5 

3 17.0 15.0 7.5 6.5 1.0 1.0 1.5 1.0 .5 .5 .5 .5 

4 16.0 15.0 6.5 5.5 1.0 1.0 1.0 .5 .5 .5 .5 .5 


15.0 13.5 6.0 5.5 1.0 1.0 .5 .5 .5 .5 1.0 1.0 


6 13.5 12.0 5.5 5.5 2.0 2.0 .5 .5 .5 .5 1.0 1.9 

7 1 2.0 10.5 6.0 S.0 2.0 2.0 1.0 1.0 .5 .5 1.0 1.0 

8 10.5 9.0 5.0 4.0 2.0 1.0 1.0 1.0 .5 .5 1.0 1.0 

9 9.5 9.5 4.0 3.0 1.0 1.0 1.1) 1.0 .5 .5 1.0 1.0 

10 9.5 9.0 3.0 3.0 1.1) 1.0 1.0 1.0 .5 .5 1.0 1.0 


11 9.0 7.5 3.0 3.0 2.5 1.0 1.0 .5 .5 .5 1.5 1.0 

12 7.0 6.5 3.0 2.0 3.5 3.0 .5 .0 .5 .5 1.5 1.5 

13 7.5 5.9 2.5 2.0 1.0 2.0 .9 .0 .5 .5 1.5 1.5 

14 6.5 S.5 2.0 2.0 2.0 .5 .0 .0 .5 .5 1.5 1.5 

P=., 6.0 6.5 2.0 2.0 .5 .0 .0 .0 .5 .5 1.5 1.5 


1,, 8.5 7.5 2.0 2.0 .0 .0 .0 .0 .S .5 1.5 1.5 

17 9.5 9.5 3.0 2.0 .0 .0 .0 .0 .5 .5 1.5 1.5 

18 11.0 9.5 4.0 3.0 .0 .0 .0 .0 .5 .5 1.5 1.5 

19 11.5 11.8 5.0 4.0 .0 .0 .0 .0 .5 .5 2.0 1.5 

20 13.0 11.5 5.5 5.0 .0 .0 .0 .0 .5 .5 3.0 2.0 


21 15.5 13.0 5.5 5.5 .0 .0 .0 .0 .5 .5 3.0 2.0 

22 17.0 15.5 7.5 6.0 .0 .0 .0 .0 .5 .5 3.5 2.5 

23 17.0 12.5 7.5 7.5 .5 .0 .0 .0 .5 .5 3.5 3.5 

?4 12.5 9.5 7.5 6.5 2..0 1.0 .0 .0 .5 .5 3.5 3.0 

25 9.5 7.5 6.5 5.5 2.5 2.0 .0 .0 .5 .5 3.0 3.0 


26 7.5 6.0 5.5 5.5 P.0 1.5 .0 .0 .5 .5 3.0 3.0 

27 6.0 5.5 4.5 3.0 1.5 1.0 .0 .0 .5 .5 4.5 3.0 

29 6.5 6.0 4.5 3.5 1.0 1.0 .0 .0 .5 .5 5.0 4.5 

29 7.0 6.0 2.5 1.0 1.5 1.5 .0 .0 .5 .5 5.5 5.0 

30 7.5 6.5 2.5 1.5 1.5 1.5 .0 .0 5.5 5.0 

31 9.0 7.5 --- --- 1.5 1.5 .0 .0 5.5 5.0 


mONTH 1 9.0 5.0 9.5 1.0 3.5 .0 1.5 .0 .5 .0 5.5 .5 
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388 � STREAMS TRIBUTARY TO LAKE HURON 

04144000 SHIAWASSEE RIVER AT BYRON• MI--CONTINUED 

TEMPFPATURE, WATEP (OFC,. C1. WATFP YF4P OCTOPFP 1979 TO SEPTE:49ER 1980 

�

DAY �MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX mTN 

APRIL MAY JUNE JULY AUGUST sEPTFWIE9 

1 5.0 9.0 15.5 14.0 13.0 11.0 
2 6.5 5.0 14.5 13.5 14.5 12.0 
3 6.5 6.0 15.5 14.5 15.0 11.5 
4 6.0 5.5 16.0 14.0 15.0 �12.5 
9 6.5 4.5 16.0 15.0 15.0 12.0 22.0 21.0 

6 9.0 6.5 17.0 15.0 14.5 12.0 21.5 20.5 
7 8.5 9.0 17.0 16.5 14.0 12.0 21.0 19.5 A 9.0 8.5 17.0 15.5 15.0 13.0 � 21.0 19.0 9 9.0 8.5 15.5 15.0 15.0 13.0 21.0 20.0 
10 --- 15.0 13.5 16.0 13.0 20.0 18.0 

11 15.0 13.0 17.0 14.0 19.0 17.0 It 16.0 14.5 16.5 14.0 18.0 17.5 
13 16.5 16.0 15.5 13.0 18.5 17.5 14 1,'.0 14.0 16.5 15.5 16.0 14.0 18.5 18.5 15 15.0 13.5 15.5 13.5 16.0 15.0 18.5 18.0 

16 16.0 13.5 15.0 13.0 16.0 15.5 18.0 17.5 17 16.0 15.0 16.5 13.S 15.5 14.5 17.5 16.0 18 15.0 15.0 16.5 15.0 15.5 14.5 16.0 14.0 
10 16.0 14.5 165 15.0 16.0 15.0 15.5 14.5 ?0 15.5 15.0 16.0 13.5 17.5 15.0 16.0 15.5 

21 16.0 15.0 18.0 14.5 17.5 16.0 18.5 16.0 
?2 16.0 150 16.0 15.0 17.0 15.5 19.0 18.0 23 16.0 15.0 16.0 15.0 16.5 14.5 19.0 17.5 24 15.5 15.0 16.0 16.0 16.0 14.0 17.5 15.5 25 15.5 14.5 17.0 15.5 16.0 14.0 16.0 15.0 

26 15.0 14.5 17.0 15.0 16.0 14.0 15.0 14.0 27 16.0 14.0 17.0 15.0 14.0 13.0 14.0 13.0 2. 16.0 15.0 15.9 13.0 13.0 13.0 13.0 12.5 ?M 15.0 15.0 15.5 13.0 13.0 12.0 14.0 13.0 
30 16.0 15.0 14.5 12.0 --- --- 15.5 14.0 31 16.0 15.0 --- --- --- --- 

MONTH 12.0 17.5 11.0 22.0 12.5 



 

 

  

   

 

  

389 STREAMS TRIBUTARY TO LAKE HURON 


04144500 SHIAWASSEE RIVER AT OWOSSO, MI 


LOCATION.--Lat 43°00'54", long 84010'52", in SW4 sec.12, T.7 N., R.2 E., Shiawassee County, Hydrologic Unit 04080203, on right bank on 

grounds of sewage-treatment plant, 1.5 mi (2.4 lam) north of Owosso. 


DRAINAGE AREA.--538 mil (1,393 km2). 


PERIOD OF RECORD.--March 1931 to current year. Monthly discharge only for some periods, published in WSP 1307. Gage-height record for 

flood seasons collected in this vicinity 1904, 1910-30 are contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 1307: 1949(M). WSP 1337: 1932, 1934, 1936-38, 1944. 


GAGE.--Water-stage recorder. Datum of gage is 707.25 ft (215.570 m) National Geodetic Vertical Datum of 1929. Prior to Oct. 15, 1933, 

at site 1.5 mi (2.4 km) upstream at datum 5.46 ft (1.664 m) higher. 


REMARKS.--Records good except those for the winter period, which are fair. Flow regulated below about 800 ft./s (22.7 m3/s) by power-

plant at Shiawasseetown prior to February 1953; occasional regulation at low stages since. Several observations of water temperature 

were made during the year. National Weather Service gage-height telenark at station. 


AVERAGE DISCHARGE.--49 years, 327 ft3/s (9.261 m./s), 8.25 in/yr (210 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,240 ft3/s (177 m3/s) Apr. 6, 1947, gage height, 10.35 ft (3.155 m); minimum, 

0.2 ft3/s (0.006 m./s) July 27, 1934, gage height, 1.12 ft (0.341 m); minimum daily, 2.0 ft./s (0.057 m./s) July 28, 1934. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,490 ft3/s (42.2 m3/s) Apr. 4, gage height, 5.42 ft (1.652 m); no peak above 

base of 1,500 ft3/s (42.5 me/s); minimum, 48 ft./s (1.36 m./s) Oct. 3, 4, 5; minimum gage height, 2.21 ft (0.674 m) Feb. 14, 15. 


DISCHARGE. II' CO9 IC FFFT PFP cFCoNn. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MFAN viquEs 

o4y 0C1 NOV OFC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 5e 116 288 460 150 240 876 568 223 146 127 164 
2 50 104 260 428 145 220 861 566 232 137 117 229 
3 49 103 248 370 140 210 923 530 263 126 104 271 
4 50 103 285 310 135 200 1400 491 290 115 139 254 
5 66 117 326 290 130 200 1370 452 311 120 236 190 

6 76 123 334 270 120 200 1210 417 379 99 260 157 
7 50 120 319 250 115 200 1200 382 497 102 231 124 
8 56 125 294 250 110 200 1220 357 614 110 200 106 
9 57 130 286 300 110 200 1380 336 590 91 173 143 

10 57 136 2/0 350 115 200 1430 313 486 90 155 109 

11 60 133 258 400 120 200 1320 291 469 89 142 100 
1? 61 135 260 450 120 210 1210 253 411 103 146 121 
13 60 137 250 400 120 210 1040 226 354 97 179 125 
14 61 133 245 370 120 215 982 263 319 100 191 125 
15 61 142 240 350 120 220 1230 294 29? 117 200 165 

16 62 136 230 350 130 250 1160 306 277 123 184 239 
17 59 133 190 350 135 400 1080 319 263 109 173 370 
1 8 60 134 180 350 140 500 1050 548 262 104 152 427 
19 61 139 185 340 150 800 989 661 284 98 123 411 
20 61 141 200 320 160 1100 842 649 271 92 144 395 

21 63 176 220 300 170 1260 655 646 254 111 138 350 
2? 71 173 245 280 200 1280 532 611 249 94 171 361 
-.,3 04 162 251 250 350 1230 474 534 236 82 192 452 
24 96 158 371 210 450 1180 449 472 223 74 162 414 
25 118 176 739 200 520 1180 493 560 205 70 170 393 

26 161 22n 763 190 450 1060 472 539 184 68 150 385 
27 173 227 681 185 3100 991 443 436 165 205 136 401 
28 168 267 660 180 270 928 459 382 153 155 128 438 
29 141 298 648 170 255 790 487 325 154 152 117 367 
30 123 298 593 160 --- 701 531 267 152 147 104 319 
31 114 --- 512 155 755 --- 230 --- 152 116 ---

TOTAL 2488 4695 10831 9238 5600 17530 27768 13224 9052 3478 4960 8105 
MEAN 80.3 157 349 298 193 565 926 427 302 112 160 270 
MAX 173 298 763 460 520 1280 1430 661 614 205 260 452 
MTN 49 103 180 155 110 200 443 226 152 68 104 100 
CFSM .15 .29 .65 .55 .36 1.05 1.72 .79 .56 .21 .30 .50 
IN. .17 .32 .75 .64 .39 1.21 1.92 .91 .63 .24 .34 .56 

CAL Y9 1979 TOTAL�99089�MEAN 271�MAX 1680�MIN 49�CFSM .50�IN 6.85 
w114 YR 1980 TOTAL 116979 MEAN 320�MAX 1430�MIN 49�CFSM .60 IN 8.09 
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�

STREAMS TRIBUTARY TO LAKE HURON 


04145000 SHIAWASSEE RIVER NEAR FERGUS, MI 


LOCATION.--Lat 43°15'17", long 84°06'20", in sec.22, T.10 N., R.3 E., Saginaw County, Hydrologic Unit 04080203, on right bank at down-

stream side of county highway bridge, 1.2 mi (1.9 km) east of Fergus, 1.8 mi (2.9 km) upstream from Bear Creek, and 14 mi (22 km) 

above mouth. 


DRAINAGE AREA.--637 mil (1,650 km2). 


PERIOD OF RECORD.--October 1939 to current year. Monthly discharge only for sane periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1337: 1940(M), 1941-42, 1943(M), 1944, 1945(M), 1946, 1947(M), 1948, 1950. WSP 1627: 1952, 1954(M), 1957. 


GAGE.--Water-stage recorder. Datum of gage is 585.80 ft (178.552 m) National Geodetic Vertical Datum of 1929. Prior,to Aug. 22, 1968, 

nonrecording gage at same site and datum. Prior to Oct. 1, 1970, at datum 2.00 ft (0.610 m) higher. 


REMARKS.--Records good except those for the winter period, which are fair. Sane regulation at low stages by powerplant above 

Owosso prior to February 1953; occasional regulation at low stages since. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--41 years, 413 ft3/s (11.70 m3/s), 8.80 in/yr (224 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,500 ft3/s (212 m3/s) Apr. 6, 1947 (includes overflow bypassing gage); maximum 

gage height, 15.44 ft (4.706 m), present datum, Mar. 29, 1960; minimum discharge, 27 ft3/s (0.76 m3/s) Aug. 8, 1966; minimum gage 

height, 1.60 ft (0.488 m) July 25, 26, 1978. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,630 ft3/s (46.2 m3/s) Apr. 5, gage height, 7.18 ft (2.188 m); maximum gage height, 

9.01 ft (2.746 m), Mar. 20, backwater from ice; minimum discharge, 67 ft3/s (1.90 m3/s) Oct. 1; minimum gage height, 1.83 ft 

(0.558 m) Oct. 1-6. 


DISCHARGE. IN CUPIC FEET PER SECONO. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEH MAR APR MAY JUN JUL AUG SEP 

1 67 133 329 494 160 270 911 686 293 154 247 134 
2 66 137 329 430 150 250 923 683 291 148 186 167 
3 6b 130 353 430 145 230 920 650 315 139 167 211 
4 68 127 378 380 140 220 1340 605 327 133 147 239 
9 69 124 393 350 140 220 1570 554 345 130 160 225 

6 74 133 385 320 140 220 1340 506 398 130 237 184 
7 93 146 357 300 140 220 1260 464 524 116 251 160 
H 72 139 341 310 140 220 1270 433 716 173 239 140 
9 71 14? 321 350 140 220 1440 408 734 142 225 134 

10 72 153 319 400 140 220 1530 385 629 121 195 158 

11 73 155 289 540 140 220 1460 363 551 113 184 133 
12 73 157 281 540 140 230 1370 339 524 116 172 124 
13 75 157 309 490 140 230 1240 327 446 153 166 137 
14 76 164 293 450 140 230 1070 311 398 120 186 144 
15 76 160 283 430 140 230 1440 345 368 113 195 137 

15 76 169 343 420 140 250 1400 347 339 124 198 161 
17 78 161 325 410 140 450 1220 353 321 134 189 301 
18 79 158 187 400 150 900 1150 620 295 133 182 373 
19 76 160 2/1 400 160 1000 1100 818 305 116 166 405 
20 79 170 277 370 180 1100 1000 776 331 110 150 383 

21 80 190 327 350 190 1200 842 749 305 127 164 365 
22 79 200 349 350 210 1300 701 731 285 138 155 337 
e3 93 190 329 300 350 1280 605 674 273 166 173 515 
24 111 180 337 220 520 1210 527 590 255 130 194 512 
25 108 20(1 578 210 500 1210 605 551 235 108 190 428 

26 1?1 240 830 200 450 1140 611 671 213 105 170 413 
2 -7 159 260 728 190 400 1040 572 566 194 418 160 398 
28 170 290 671 185 350 980 557 491 179 629 150 408 
29 173 300 653 180 300 908 596 439 164 307 145 435 
10 153 310 629 170 --- 800 665 378 158 243 138 365 
31 140 --- 575 165 776 --- 333 --- 227 129 ---

TOTAL 2866 5335 12369 10734 6175 18974 31235 16145 10711 5216 5610 8226 
MEAN 42.5 178 3'49 346 213 612 1041 521 357 168 181 274 
MAK 173 310 830 540 520 1300 1570 818 734 629 251 515 
mf,4 67 124 187 165 140 220 527 311 158 105 129 124 
CFSM .15 .28 .63 .54 .33 .96 1.63 .82 .56 .26 .28 .43 
Tm. .17 .31 .72 .63 .36 1.11 1.82 .94 .63 .30 .33 .48 

Yu 1979 TOTAL 117300 mEAN 321 t.,Ax 1900 MIN 67 CFSm .50 IN 6.85 
Wfw YP 1480 TOTAL 133596 MEAN 365 mAx 1570 MIN 67�CFSM .57�IN 7.80 



  

       

 

    
    

391 STREAMS TRIBUTARY TO LAKE HURON� 

04146000 FARMERS CREEK NEAR LAPEER, MI 

LOCATION.--Lat 43°02'41", long 83°20'14", in sec.6, T.7 N., R.10 E., Lapeer County, Hydrologic Unit 04080204, on left bank at sewage-
treatment plant at Michigan Home and Training School, 2.0 mi (3.2 km) west of Lapeer. 

DRAINAGE AREA.--55.3 mil (143.2 km2). 

PERIOD OF RECORD.--October 1932 to current year. Monthly discharge only for some periods, published in WSP 1307. 

REVISED RECORDS.--WSP 924: 1940. WSP 1084: 19420M), 1943. WSP 1337: 1934-38, 1940(M), 1944(M), 1945, 19400, 1948-51(M). 
WSP 1727: 1952(M). WDR MI-78: Drainage area. 

GAGE.--Water-stage recorder and concrete control. Datum of gage is 805.79 ft (245.605 m) National Geodetic Vertical Datum of 1929. 
Prior to May 25, 1954, nonrecording gage at same site and datum. 

REMARKS.--Records good except those for the winter period, which are fair. Prior to 1941, occasional regulation by dam above station. 
Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--48 years, 29.9 ft3/s (0.847 m2/s), 7.34 in/yr (186 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,280 ft3/s (36.2 m2/s) Apr. 6, 1947, gage height, 19.87 ft (6.056 m), from flood-
mark, from rating curve extended above 660 ft3/s (18.7 m2 /s) on basis of contracted-opening measurement of peak flow; minimum not 
determined. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 169 ft2/s (4.79 ft3/s) Apr. 6, gage height, 16.70 ft (5.090 m), only peak above base of 
160 ft3/s (4.53 m2 /s); minimum, 2.7 ft2/s (0.076 m3/s) Oct. 1, gage height, 15.06 ft (4.590 m). 

DISCHARGE,�IN CUBIC EFFT PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
mFAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN Jul AUG SEP 

1 2.7 41 47 57 14 16 71 60 17 7.5 39 11 
2 3.3 39 40 47 13 15 77 74 17 6.9 36 11 
3 4.1 35 36 42 12 14 80 64 18 6.5 35 11 
4 4.4 29 33 36 11 14 102 54 18 5.9 30 11 
5 4.7 26 31 3? 11 16 115 45 18 5.6 27 9.7 

6 5.0 22 31 30 11 15 157 38 20 4.4 34 9.3 
7 4.7 2? 30 29 11 15 165 33 22 3.8 31 8.6 
6 4.4 21 30 28 10 15 147 29 26 5.9 29 8.2 
9 4.7 21 29 28 9.7 15 134 26 26 6.9 28 8.6 

10 5.0 22 28 27 9.3 16 119 24 26 7.9 26 8.9 

11 5.0 2? 28 27 9.0 14 113 22 26 10 28 8.9 
12 5.0 21 31 27 8.9 15 109 21 24 11 32 8.2 
13 5.3 21 29 33 9.0 15 106 24 22 11 27 12 
14 5.6 20 27 33 9.5 15 109 29 20 11 23 17 
15 5.6 2? 25 33 9.7 15 113 28 19 10 20 16 

16 5.9 22 25 31 9.7 17 122 29 17 11 17 15 
17 6.2 22 18 32 In 46 147 30 16 10 16 35 
18 6.9 2? 22 32 11 60 148 39 15 9.3 15 37 
19 8.2 22 20 31 11 04 131 41 14 8.6 14 35 
20 8.6 22 20 31 11 108 115 39 16 8.2 13 36 

21 8.9 22 19 30 12 111 100 39 16 7.5 17 33 
2? 11 26 20 29 20 104 87 40 16 8.2 18 38 
23 1? 33 23 27 26 95 73 39 15 9.7 16 57 
24 13 42 32 23 11 89 63 36 13 10 15 48 
25 13 46 57 22 ?R 85 57 32 12 10 14 42 

26 13 77 65 21 25 85 53 28 11 9.3 13 36 
27 13 87 84 20 20 88 41 25 11 16 12 31 
28 11 84 95 19 17 87 38 22 10 26 11 26 
29 14 70 92 18 17 83 35 19 9.3 30 11 22 
30 26 57 79 17 --- 79 45 17 8.2 33 11 20 
31 34 --- 69 16 79 --- 17 --- 36 10 ---

TOTAL 276.? 1034 1215 908 406.8 1525 2979 1063 518.5 357.1 668 670.4 
m7_88 A.91 34.6 39.2 29.3 14.0 49.2 99.3 34.3 17.3 11.5 21.5 22.3 
WAX 34 87 95 57 31 111 165 74 26 36 39 57 
MIN 2.7 20 18 16 8.9 14 35 17 8.2 3.8 10 8.2 
CFSM .16 .63 .71 .53 .25 .89 1.80 .62 .31 .21 .39 .40 
IN. .19 .70 .82 .61 .27 1.03 2.00 .72 .35 .24 .45 .45 

CaL YR 1979 TOTAL 9139.7 MEAN 25.0 MAX 174 MIN 2.3 CFSM .45 IN 6.15 
ro -rw Yu 1980 TOTAL 11625.0 MEAN 31.8 MAX 165 MIN 2.7 CFSM .58 IN 7.82 



 

 

 

 

 
 

 

        

 

392 STREAMS TRIBUTARY TO LAKE HURON 


04146063 SOUTH BRANCH FLINT RIVER NEAR COLUMBIA:VILLE, MI 


LOCATION.--Lat 43.09'34", long 83.21'03", in NEU NE4 sec. 36, T.9 N., R.9 E., Lapeer County, Hydrologic Unit 04080204, on right bank 

at upstream side of bridge on Columbiaville Road, 3.0 miles (4.8 km) east of Columbiaville, and 3.2 miles (5.1 km) upstream from 

confluence of North and South Branches. 


DRAINAGE AREA.--220 mil (570 km2). 


PERIOD OF RECORD.--March to September 1980. 


GAGE.--Water-stage recorder. Altitude of gage is 765 ft (233 m), from topographic map. 


REMARKS.--Records good except those for period of no gage-height record, Mar. 27 to Apr. 20, which are fair. Several observations of 

water temperature were made during the period. 


Discharge measurements made prior to period of record are as follows: 


Discharge 

Date (ft3/s) (m3/s) 


Oct. 4, 1971 23.3 0.66 

July 22, 1974 53.5 1.52 

Oct. 11, 1979 32.7 0.93 

Nev. 8, 1979 52.5 1.49 

Nev. 28, 1979 252 7.14 

Jan. 3, 1980 165 4.67 

Feb. 5, 1980 47.2 1.34 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge during period March to September, 1,000 ft3/s (28.3 m3/s) Apr. 6; maximum gage 

height recorded, 6.01 ft (1.832 m) Mar. 18,backwater from ice; minimum discharge, 24 ft3/s ( 6.80 m3/s) July 8; minimum gage height, 

1.61 ft (0.491 m) July 7, 8. 


DISCHARGE, IN CONIC FEET PER sEcoNn, WATER YEAR OCTOPER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

OAY OCT NOV DEC JAN FFH MAR APR MAY JUN JUL AUG SEP 

1 95 300 293 86 40 245 90 
2 80 310 288 90 38 189 103 
3 70 400 266 105 34 157 106 
4 60 550 217 117 30 137 94 
5 60 800 188 105 31 119 93 

6 61 1000 165 116 33 235 87 
7 62 850 149 144 26 238 70 
8 64 750 139 203 51 184 64 
9 67 650 129 178 69 169 63 
10 69 550 118 165 73 147 74 

11 72 500 113 150 73 128 70 
1? 74 470 111 132 88 169 64 
13 78 460 125 115 97 163 72 
14 84 460 183 103 74 131 185 
15 91 580 180 98 60 116 196 

16 103 800 162 92 62 100 141 
17 296 950 153 85 60 87 225 
18 959 750 231 82 47 80 477 
19 845 580 266 78 48 72 441 
20 567 450 237 95 44 65 271 

21 594 350 214 101 35 94 196 
?2 553 300 193 93 32 180 180 
?3 465 260 169 81 55 159 437 
24 413 225 149 71 49 128 645 
25 411 213 133 65 43 109 619 

?6 340 199 122 58 32 105 347 
27 330 187 108 53 89 92 197 
28 320 204 96 52 240 61 168 
24 300 234 90 52 303 54 155 
30 300 272 87 45 219 77 136 
11 :300 --- 91 --- 197 102 ---

TOTAL. 8183 14604 5165 3010 2372 4092 6066 
Mr AN 264 487 167 100 76.5 132 202 
MAX 959 1000 293 203 303 245 645 
MIN 60 187 87 45 26 54 63 
CFSm 1.20 2.20 .76 .45 .35 .60 .91 
IN. 1.34 2.46 .87 .51 .40 .69 1.02 



 

 
 

  
   
   
   

  

   
   
   
   
   
   
   
   
  

  

393
STREAMS TRIBUTARY TO LAKE HURON 


04147000 HOLLOWAY RESERVOIR NEAR OTISVILLE, MI 


LOCATION.--Lat 43°07'15", long 83.29'45", in WI sec.11, T.8 N., R.8 E., Genesee County, Hydrologic Unit 04080204, in gatehouse on 

right side of Holloway Dam on Flint River, 3.5 mi (5.6 km) southeast of Otisville. 


DRAINAGE AREA.--526 mil (1,362 km2). 


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


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levels by city of Flint). 


REMARKS.--Reservoir is formed by an earth-fill dam with concrete spillway completed in 1953. Capacity of reservoir, 1,256,000,000 

cu ft (35.6 hm2) at elevation 760.00 ft (231.65 m). The spillway section includes two 90 foot (27.4 m) drum gates with minimum 

crest elevation of 751 ft (228.9 m), maximum at 755 ft (230.1 m), three 20-foot (6.1 m) radial gates with sill elevation of 

745 ft (227.1 m), and 2 sluices (each 4 by 6 ft), one on each side with valve controls. Entrance elevation of sluiceways is 724 ft 

(220.7 m). Reservoir is used to regulate flow for sewage dilution for city of Flint. 


COOPERATION.--Reservoir elevations furnished by city of Flint. 


EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 996,000,000 cu ft (28.2 bm2) Mar. 8, 1956, elevation, 757.4 ft (230.86 m); minimum, 

reservoir empty at times during October, November, 1954, January, February, 1955, October, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 815,000,000 cu ft (23.1 hm3) Aug. 2, 3, elevation, 755.50 ft (230.28 m); minimum, 

415,000,000 cu ft (11.8 hm2) Oct. 16, elevation, 750.03 ft (228.61 m). 


MONTEEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


Change in contents 

Contents during month 


Elevation (millions of Millions of Equivalent

Date (feet) cubic feet) cubic feet in ft3/s 


Sept. 30 753.42 641 -- --

Oct. 31 
 752.44 568 -73 -27.3 

Nov. 30 752.45 568 0 0 

Dec. 31 752.25 554 -14 -5.2 


CAL YR 1979 +63 +2.0 


Jan. 31 751.61 510 -44 -16.4 

Feb. 29 751.68 515 +5 +2.0 

Mar. 31 752.32 559 +44 +16.4 

Apr. 30 752.23 553 -6 -2.3 

May 31 755.14 783 +230 +85.9 

June 30 755.01 771 -12 -4.6 

July 31 755.30 797 +26 +9.7 

Aug. 31 755.06 775 -22 -8.2 

Sept. 30 755.13 782 +7 +2.7 


WTR YR 1980 +141 +4.5 




 

 

    

      
      

394 STREAMS TRIBUTARY TO LAKE HURON 


04147500 FLINT RIVER NEAR OTISVILLE, MI 


LOCATION.--Lat 43°06'40", long 83031'10", in SE4 sec.9, T.8 N., R.8 E., Genesee County, Hydrologic Unit 04080204, on left bank 20 ft 

(6 m) downstream from bridge on State Highway 15, 1.5 mi (2.4 km) downstream from Holloway Reservoir, 3.5 mi (5.6 km) upstream from 

Powers-Cullen drain, and 3.8 mi (6.1 km) south of Otisville. 


DRAINAGE AREA.--530 mil (1,373 km2). 


PERIOD OF RECORD.--October 1952 to current year. 


REVISED RECORDS.--NDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 721.39 ft (219.880 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by Holloway Reservoir, 1.5 mi (2.4 km) above station (see preceding page). Several observations 

of water temperature were made during the year. City of Flint gage-height telemark at station. 


AVERAGE DISCHARGE.--28 years, 292 ft3/s (8.269 m2/s), 7.48 in/yr (190 mm/yr), adjusted for storage since 1954. 


EXTREMES FOR PERIOD OF RECORD.-Maximum discharge, 6,150 ft3/s (174 m2/s) Apr. 1, 1960, gage height, 14.97 ft (4.563 m); minimum, 

2.1 ft3/s (0.059 m2/s) Oct. 11, 12, 1971, gage height, 1.57 ft (0.479 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,420 ft3/s (40.2 m3/s) Apr. 18, gage height, 9.21 ft (2.807 m); minimum, 8.0 ft2/s 

(0.23 m3/s) Oct. 19, gage height, 1.87 ft (0.570 m). 


DISCHARGE, IN CUBIC FFET PFR SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DFC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 13 95 400 627 144 177 711 188 215 127 549 151 
2 16 86 375 545 135 163 715 189 199 128 592 167 
3 16 104 455 473 128 151 718 190 228 117 559 177 
4 15 156 575 417 121 142 818 191 231 112 514 168 
5 76 125 503 361 117 140 947 192 231 109 429 158 

6 188 105 220 314 114 136 1090 193 250 108 391 148 
7 148 125 73 283 110 135 1160 196 304 96 416 135 
8 188 135 156 255 110 137 1170 212 348 125 408 124 
9 187 133 202 237 110 136 1110 223 376 130 381 127 
10 241 129 221 226 109 135 1050 226 373 133 339 125 

11 333 123 215 256 109 140 995 226 359 133 295 119 
12 332 123 245 287 108 144 944 227 336 143 276 125 
13 331 121 242 302 107 150 912 251 303 143 272 140 
14 328 118 236 316 106 149 926 258 288 130 246 159 
15 163 119 227 317 110 147 1060 288 269 124 224 187 

16 9.8 118 218 312 112 151 1240 334 232 127 199 187 
17 9.2 116 186 318 112 284 1370 351 202 116 177 320 
18 8.3 117 155 325 110 546 1400 429 196 104 151 447 
19 8.9 116 170 332 108 790 1280 511 191 100 145 567 
20 9.4 115 170 328 109 1020 1130 493 189 93 144 541 

21 9.1 122 160 297 115 1170 953 458 194 88 166 492 
22 Q.1 131 163 292 142 1120 827 469 192 92 194 518 
23 9.7 151 186 266 174 1010 732 456 189 93 202 851 
24 10 182 268 211 216 903 651 412 181 93 189 932 
25 140 217 479 201 243 827 574 372 165 92 169 901 

26 267 318 669 202 245 786 527 309 152 102 149 858 
27 176 410 787 198 236 741 489 268 152 171 138 783 
28 95 421 865 186 ?19 683 359 248 140 245 131 706 
29 94 417 885 173 199 658 185 226 125 333 120 606 
30 Q3 409 825 161 --- 694 188 202 127 398 120 524 
31 93 --- 723 153 707 --- 194 --- 489 131 ---

TOTAL 3656.5 5157 11254 9171 4078 14272 26231 8982 6937 4594 8416 11443 
MEAN 118 172 363 296 141 460 874 290 231 148 271 381 
MAX 333 421 885 627_ 245 1170 1400 511 376 489 592 932 
MIN 8.3 86 73 153 106 135 185 188 125 88 120 119 
MEAN+ 90.7 172 358 279 143 477 872 376 227 158 263 384 
CFSM+ .17 .32 .68 .53 .27 .90 1.65 .71 .43 .30 .50 .72 
IN+ .20 .36 .78 .61 .29 1.04 1.84 .82 .48 .34 .57 .81 

CAL YR 1979 TOTAL 890"2.5 MEAN 244 MAX 1690 MTN 4.3 MEAN+ 246 CFSM+ .46 IN+ 6.31 
4TP YR 1980 TOTAL 114191.5 MEAN 312 MAX 1400 MTN 8.3 MEAN+ 316 CFSM+ .60 IN+ 8.14 
+ Adjusted for change in contents in Holloway Reservoir. 



 

     
     

395 
STREAMS TRIBUTARY TO LAKE HURON 


04147990 BUTTERNUT CREEK NEAR GENESEE, MI 


LOCATION.--Lat 43°08'09", long 83035'57", in NE; NE4 sec.2, T.8 N., R.7 E., Genesee County, Hydrologic Unit 04080204, on right bank 

10 ft (3 m) downstream from bridge on Frances Road, 2.3 mi (3.7 km) upstream from mouth, and 2.0 mi (3.2 km) northeast of Genesee. 


DRAINAGE AREA.--34.7 mil (89.9 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--MDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 730 ft (223 m) from topographic map (nearest 10 ft). Prior to June 11, 1970, non-

recording gage at same site and datum. 


REMARKS.--Records good except those for the winter period and those for periods of no gage-height record, Nov. 2 to Dec. 3 and Mar. 30 

to May 5, which are poor. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--10 years, 20.4 ft3/s (0.578 m3/s), 7.98 in/yr (203 mm/yr). 


EXTREMES lOR PERIOD OF RECORD.--Maximum discharge, 533 ft3/s (15.1 m3/s) May 17, 1974, gage height, 8.21 ft (2.502 m); maximum gage 

height, 8.68 ft (2.646 m) Dec. 31, 1972; minimum discharge, 1.2 ft3/s (0.034 m./s) Dec. 1, 1971, result of freezeup, Oct. 3, 1978; 

minimum gage height, 1.48 ft (0.451 m) July 23, 27, 28, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 170 ft3/s (4.81 m./s) Sept. 23, gage height, 6.27 ft (1.911,m), no peak above base of 

200 ft3/s (5.66 m3/s); maximum gage height, 7.65 ft (2.332 m) Mar. 17, backwater from ice; minimum discharge, 2.0 ft./s (0.057 m./s) 

Oct. 1, 2; minimum gage height, 1.54 ft (0.469 m) Oct. 1. 


DISCHARGE, IN CUBIC FEET PFP cF-CoNn, WATER YEAR OCTOPER 1979 TO SEPTEMBER 1980 

mFAN VALUtS 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 2.1 2.3 4.5 11 3.5 7.0 42 50 7.7 4.6 32 10 
2 2.2 5.0 5.0 10 3.0 6.5 48 25 7.7 4.6 16 12 
3 2.4 4.0 4.5 9.1 3.0 6.0 60 22 8.0 4.4 12 11 
4 2.4 3.0 4.5 9.0 3.0 5.5 120 20 8.7 4.2 9.3 7.6 
5 2.4 2.5 4.2 8.5 3.0 5.5 100 17 8.5 4.1 7.4 6.6 

6 2.4 2.5 5.6 8.5 3.0 5.5 95 15 18 4.0 6.7 5.6 
7 2.3 2.5 5.2 8.5 3.0 5.5 90 14 29 4.0 6.0 4.9 
8 7.4 3.0 5.0 8.0 2.5 5.5 84 13 34 4.3 5.6 4.3 
9 2.5 3.5 6.5 7.5 2.5 5.5 80 12 21 4.7 5.9 5.3 
10 2.4 4.5 4.3 7.0 2.5 5.5 75 11 18 4.8 5.7 5.5 

11 2.3 5.5 4.3 9.5 2.5 5.3 72 10 14 4.7 5.4 4.5 
1? 2.3 4.0 6.1 9.0 2.5 5.3 70 9.6 11 4.5 5.3 4.2 
13 2.3 3.0 5.8 8.0 2.5 5.5 68 13 9.4 4.4 5.1 5.5 
14 2.3 3.0 5.5 8.0 2.5 6.0 85 24 9.3 4.3 4.9 6.0 
15 2.3 3.0 5.0 7.5 2.5 8.0 110 19 9.7 4.2 4.7 5.2 

16 2.2 6.0 4.5 7.5 2.5 30 100 16 8.7 4.0 4.4 4.8 
17 2.2 5.0 4.5 8.5 2.5 95 75 16 8.0 4.0 4.2 59 
18 ?.2 3.5 4.5 9.0 ?.5 60 55 67 7.1 3.9 4.1 36 
19 2.9 3.0 4.5 8.5 ?.5 50 40 46 6.3 3.9 3.9 19 
20 ?.8 3.0 4.5 8.5 3.0 48 32 36 8.4 3.7 3.9 14 

21 2.7 3.5 4.5 7.5 6.0 40 25 29 10 3.6 16 12 
22 2.6 4.5 4.8 6.5 8.5 42 21 22 8.3 3.7 11 29 
23 2.8 6.0 9.2 6.0 1? 37 19 17 6.5 3.6 7.1 122 
24 2.9 7.5 36 5.5 11 34 18 14 5.9 3.6 5.9 46 
25 2.9 7.0 86 5.0 10 31 18 12 5.5 3.4 4.9 30 

26 2.4 6.5 41 4.5 10 35 17 10 5.2 3.5 4.6 24 
27 2.3 8.0 26 4.5 9.5 44 20 9.2 5.0 15 4.1 19 
28 2.2 7.0 20 4.0 8.0 41 35 8.4 4.9 11 3.7 16 
29 2.2 9.5 17 4.0 7.5 37 60 8.2 4.8 7.7 3.6 13 
30 2.2 6.0 15 3.5 --- 38 68 7.9 4.7 15 19 12 
31 2.2 --- 13 3.5 40 --- 7.8 --- 33 11 ---

TOTAL 
MEAN 

74./ 
2.41 

137.3 
4.58 

371.0 
12.0 

275.6 
7.28 

137.0 
4.72 

798.1 
25.7 

1802 
60.1 

601.1 
19.4 

313.3 
10.4 

188.4 
6.08 

243.4 
7.85 

554.0 
18.5 

MAX 2.9 9.5 86 11 12 95 120 67 34 33 32 122 
Mini 2.1 2.3 4.2 3.5 2.5 5.3 17 7.8 4.7 3.4 3.6 4.2 
CFSM .07 .13 .35 .21 .14 .74 1.73 .56 .30 .18 .23 .53 
IN. .08 .15 .40 .24 .15 .86 1.93 .64 .34 .20 .26 .59 

CAL YR 1979 TOTAL 3902.7 MEAN 10.7 MAX 220 MIN 1.9 CFSM .31 IN 4.18 
WTR YR 1980 TOTAL 5445.9 MEAN 14.9 MAX 122 MIN 2.1 CFSM .43 IN 5.84 



 

   
         

           
    

 

  

  

   

 
  

396 STREAMS TRIBUTARY TO LAKE HURON 


04148140 KEARSLEY CREEK NEAR DAVISON, MI 


LOCATION.--Lat 43°02'01", long 83°34'53", in NE; sec.12, T.7 N., R.7 E., Genesee County, Hydrologic Unit 04080204, on right bank 10 ft 

(3 m) upstream from bridge on State Highway 21, 1.4 mi (2.3 km) downstream from Black Creek, and 3.3 mi (5.3 km) west of Davison. 


DRAINAGE AREA.--99.4 mi. (257.4 km.). 


PERIOD OF RECORD.--October 1965 to current year. 


REVISED RECORDS.--ICR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 747.39 ft (227.804 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are poor. Some diurnal fluctuation caused by small dams, and occa­
sional diversion for sprinkler irrigation above station. Several observations of water temperature were made during the year. 

Gage-height telemark at station. 


AVERAGE DISCHARGE.--15 years, 68.1 ft3/s (1.929 m./s), 9.30 in/yr (236 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,430 ft3/s (40.5 m./s) Apr. 21, 1975, gage height, 11.32 ft (3.450 m); minimum, 

2.5 ft3/s (0.071 m./s) Sept. 10, 1978; minimum gage height, 2.69 ft (0.820 m) Sept. 12, 1969. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 350 ft./s (9.91 m./s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Mar. 18 0100 *461 13.1 *8.49 2.588 Apr. 15 0200 412 11.7 7.96 2.426 

Apr. 4 	 1000 368 10.4 7.60 2.316 


Minimum discharge, 4.8 ft3/s (0.136 m./s) Oct. 1, gage height, 2.94 ft (0.896 m). 


DISCHARGE, IN CUBIC FEET PEP SECONO, wATER YEAR OCTORER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEN MAR APR MAY JUN JUL AUG SEP 

1 5.5 18 42 86 17 40 136 141 37 13 31 16 
2 7.6 17 38 67 16 35 129 138 36 13 25 17 
3 8.8 18 38 60 15 31 148 127 47 12 26 16 
4 7.7 20 40 50 15 31 332 109 42 11 26 15 
5 9.2 21 41 50 15 31 271 96 42 15 46 14 

6 10 21 44 47 14 31 273 83 55 13 77 12 
7 9.5 34 45 45 14 31 270 66 66 13 32 11 
8 9.8 35 46 43 14 31 240 63 68 41 36 10 
w 12 26 46 40 13 31 243 60 57 46 37 15 

10 10 21 51 37 13 30 221 57 56 61 32 12 

11 11 14 43 52 13 30 198 56 50 51 37 11 
12 12 13 51 50 13 30 196 53 45 31 57 12 
13 12 19 48 45 13 30 183 69 40 27 39 23 
14 12 22 45 42 13 30 233 79 38 24 35 24 
15 12 26 41 40 13 35 362 71 34 22 29 21 

16 12 27 39 40 13 70 328 80 31 22 20 19 
17 12 28 38 45 13 250 308 89 38 19 15 151 
18 12 32 38 48 13 350 280 181 31 17 15 108 
19 15 33 .38 48 14 270 205 152 30 16 14 89 
20 15 35 38 45 16 280 169 137 33 13 18 86 

21 14 38 38 40 30 286 141 132 30 15 38 61 
22 13 42 40 35 50 242 120 129 35 16 32 82 
23 16 50 47 32 65 222 103 102 34 16 29 287 
24 15 58 85 28 60 213 89 73 29 14 38 182 
25 14 58 203 27 55 196 99 59 18 13 34 141 

26 15 73 187 25 55 160 92 52 12 12 25 79 
27 
28 

15 

16 
83 
95 

176 
169 

23 
22 

Si) 
45 

149 
142 

85 
112 

36 
30 

11 
14 

58 
54 

19 
17 

66 
59 

29 15 86 152 21 4? 122 168 30 15 40 17 45 
30 14 67 126 20 --- 121 184 42 14 35 11 39 
31 14 --- 107 18 131 --- 49 --- 32 11 ---

TOTAL 376.1 1130 2180 1271 732 1681 5918 2641 1088 785 918 1723 
MEAN 12.1 37.7 70.3 41.0 25.2 119 197 85.2 36.3 25.3 29.6 57.4 
MAX 16 95 203 86 65 350 362 181 68 61 77 287 
MIN 5.5 13 38 18 13 30 85 30 11 11 11 10 
CFSM .12 .38 .71 .41 .25 1.20 1.98 .86 .37 .26 .30 .58 
IN. .14 .42 .82 .48 .27 1.38 2.21 .99 .41 .29 .34 .64 

CAL YP 1979 TOTAL 17979.0 MEAN 49.3 MAX 400 MIN 5.3 CFSM .50 IN 6.73 
wTP yR 1980 TOTAL 22443.1 MEAN 61.3 MAX 362 MIN 5.5 CFSM .62 IN 8.40 



 

 

 

 

 

      
     

397 STREAMS TRIBUTARY lx) LAKE HURON 


04148160 GILKEY CREEK NEAR FLINT, MI 


LOCATION.--Lat 43°01'27", long 83037'32", in NE4 SNP, sec.10, T.7 N., R.7 E., Genesee County, Hydrologic Unit 04080204, on right bank 

25 ft (8 m) downstream from culvert on extension of Arapaho Street, 5.1 mi (8.2 kin) upstream from mouth, and 3.5 mi (5.6 km) east 

of Flint. 


DRAINAGE AREA.--6.43 mi. (16.65 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 747.56 ft (227.856 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records fair except those for the winter period and those below 1.0 ft./s (0.028 m./s), which are poor. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--10 years, 4.52 ft./s (0.128 m3/s), 9.55 in/yr (243 nm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 285 ft3/s (8.07 m./s) Apr. 19, 1975, gage height, 7.66 ft (2.335 m); no flow on many 

days during 1970, 1973-80. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 80 ft3/s (2.27 m./s) and maximum (*). 


Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (n) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Apr. 4 
Apr. 14 

0200 
2000 

96 
96 

2.72 
2.72 

3.83 
3.84 

1.167 
1.170 

Sept. 17 
Sept. 22 

1000 
2200 

87 
*156 

2.46 
4.42 

3.71 
*5.32 

1.131 
1.622 

No flow on several days in October. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

.00 

.02 

.02 

.08 

.07 

.05 

.37 

.14 

.06

.04 

.69 

.45

.24 

.26 

.71 

1.1
.90 
.80 
.80 
.80 

.55 

.55 

.55 

.55 

.55 

.65 

.65 

.65 

.65 

.65 

11 
7.2 

15 
67 
24 

9.4 
5.7 
3.7 
2.8 
2.3 

.86 

.89 
4.5 
1.0 
.75 

.12 

.10 

.09 

.09 

.55 

.83 

.48 

.70 

.47 
1.2 

.76 

.85 

.63 

.29 

.17 
6 
7 
8 
9 

10 

.15 

.10 

.05 

.29 

.22 

.04 

.07 

.13 

.18 

.68 

1.2 
.88 
.80 
.40 
.30 

.80 

.80 

.75

.75 

.60 

.55 

.55 

.55 

.55 

.55 

.60 

.60 

.60 

.60 

.60 

12 
7.5 
8.2 

15 
12 

1.9 
1.5
1.4 
1.3 
1.1 

2.6 
8.7 
4.9 
1.1 
1.0 

.42 

.13 
22 
2.5 
.81 

8.6 
.79 

14 
4.4 
.84 

.13 

.11 

.10 

.62 
1.1 

11 
12
13 
14 
15 

.07 

.07 

.09 

.08 

.06 

.35 

.09 

.06

.04 

.24 

.36 
2.6 
1.1 
.72 
.43 

6.0 
6.0 
2.5 
1.0 
.90 

.55 

.55 

.55 

.55 

.55 

.65 

.65

.65 

.70 
1.0 

7.2 
7.9 
5.5 

38 
51 

1.1 
1.0 

12 
11 
2.7 

.75 

.63 

.58 

.64 

.67 

.59 

.58

.60 

.31 

.28 

4.4 
11
1.4 
.72 
.55 

1.1 
1.1
4.8 
2.6 
1.4 

16 
17 
18 
19 
21) 

.04 

.03 

.04 

.18 

.45 

.84 

.32 

.09 

.08 

.07 

.31 

.26 

.13 

.21 

.21 

.80 

.70 

.65 

.65 

.60 

.55

.55 

.55 

.60 
2.5 

6.0 
50 
35 
2? 
15 

27 
12.
7.7 
5.1 
4.3 

1.5 
9.4 

42 
16 
6.5 

.55 

.43 

.36 
1.6 
2.1 

.96 

.60 

.27 

.20 

.17 

.42 

.34 

.32

.25 

.59 

1.4 
57 
18
4.5 
1.9 

21 
22 
23
24 
25 

.13 

.03

.08 

.13 

.04 

.96 
3.6 
5.6 
4.2 
.92 

.23 

.93 
1.9 

19 
40 

.60 

.60 

.60 

.55 

.55 

7.0 
22 
10 
4.0 
1.5 

15 
12 
9.7 

17 
17 

3.5 
3.2 
2.4 
2.3
4.4 

3.3 
2.0 
1.5 
1.2 
1.0 

.55 

.37

.24 

.21 

.17 

.46 

.82 
1.4 
.35
.17 

18 
6.1
.67 
.46 
.37 

2.5 
38 
69 
18 
6.1 

26 
27 
28 
29 
30 
31 

.00

.00 

.00 

.00 

.00 

.00 

3.8 
1.0 
2.2 
1.1 
.81 
---

14
4.7 
2.7 
2.0 
1.7 
1.4 

.55 

.55 

.55 

.55 

.55 

.55 

.90 

.80 

.70 

.65 
---

10 
9.0 
8.9
6.6 
5.1 

13 

2.8 
2.4 

11
15 
18 
---

.90 

.80 

.72 

.68 

.74 
2.1 

.16

.49 

.27 

.20 

.12 
---

.21 
29 
3.1 
.79 
.59 
.74 

.29 

.23 

.18 

.15 

.43 

.34 

3.4 
2.2 
2.0 
2.9 
3.1 
---

TOTAL 2.52 28.13 100.82 31.10 60.55 261.20 409.6 149.24 37.39 69.00 79.52 245.76 
MEAN .081 .94 3.25 1.07 2.09 8.43 13.7 4.81 1.25 2.23 2.57 8.19 
MAX .45 5.6 40 6.0 22 50 67 42 8.7 29 18 69 
MIN .00 .04 .13 .55 .55 .60 2.3 .68 .12 .09 .15 .10 
CFSM .01 .15 .51 .17 .33 1.31 2.13 .75 .19 .35 .40 1.27 
IN. .01 .16 .58 .19 .35 1.51 2.37 .86 .22 .40 .46 1.42 

CAL YR 1979 TOTAL 775.53 MEAN 2.12 MAX 90 MIN .00 CFSM .33 IN 4.49 
wTR YR 1980 TOTAL 1476.83 MEAN 4.04 MAX 69 MIN .00 CFSM .63 IN 8.54 

http:AREA.--6.43


 

 

  

 

 

 

 
 

 

  
 
 
 

398 STREAMS TRIBUTARY TO LAKE HURON 


04148300 SWARTZ CREEK AT FLINT, MI 


LOCATION.--Lat 42°59'16", long 83°43'57", in NWS sec.26, T.7 N., R.6 E., Genesee County, Hydrologic Unit 04080204, on right bank 6 ft 

(2 m) downstream from bridge on South Ballenger Highway, in Flint, 3.6 mi (5.8 km) upstream from mouth. 


DRAINAGE AREA.--115 mil (298 1am2). 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR MI-75: 1971-73. 


GAGE.--Water-stage recorder. Datum of gage is 727.05 ft (221.605 m) National Geodetic Vertical Datum of 1929. Prior to Sept. 4, 1970, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during
. 

the year. Gage-height telemark at station. 


AVERAGE DISCHARGE.--10 years, 78.1 ft3/s (2.212 10/s), 9.22 in/yr (234 mn/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,160 ft3/s (89.5 m3/s) Apr. 19, 1975, gage height, 9.02 ft (2.749 m); minimum, 

0.01 ft3/s (<0.001 m3/s) Sept. 9, 1978; minimum gage height, 1.16 ft (0.354 m) Aug. 19, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 744 ft3/s (21.1 m3/s) Apr. 4; maximum gage height, 6.74 ft (2.054 m) Mar. 17, 

backwater from ice, no peak above base of 800 ft3/s (22.7 m3/s); minimum discharge, 1.2 ft3/s (0.034 m3/s) Oct. 1, 5, 6, 7, 

gage height, 1.43 ft (0.436 m). 


oISCHARGE. IN CU"IC FEET PFp SECOND, JATEP YEAR PCTOPFR 1979 TO SFPTENIRER 1980 

MEAN VALUES 


1)4Y oCT NOV DEC JAN FFH MAP APP MAY JUN JUL AUG SEP 

1 2.3 10 30 71 18 25 245 163 58 13 17 16 
7 3.2 4.5 31 66 17 20 193 131 53 11 19 18 
3 1.6 3.5 30 63 16 19 230 112 74 9.9 18 11 
4 5.9 2.7 26 50 15 18 652 99 60 9.0 15 8.1 
5 2.4 2.5 33 55 14 18 440 90 5? 16 19 6.9 

6 1.3 4.4 42 50 14 18 303 81 SS 13 25 5.9 
7 1.3 6.1 38 45 14 18 239 74 86 12 16 4.9 
8 
4 

3.9 
S.6 

4.8 
10 

35 
36 

45 
45 

14 
14 

)8 
18 

239 
294 

69 
64 

78 
68 

143 
27 

70 
37 

4.5 
24 

10 2.3 12 29 45 14 18 273 6n 57 17 24 16 

11 3.3 8.1 77 55 14 18 224 56 49 13 49 9.9 
12 4.3 6.3 47 50 14 18 211 53 44 30 55 8.1 
13 ?.6 5.7 39 45 14 19 185 90 40 24 28 18 
14 ?.? 6.n 32 45 14 19 305 86 43 14 21 21 
15 2.7 14 30 40 14 20 506 71 40 12 17 17 

16 
17 

1.2 
5.2 

12 
9.4 

?6 
27 

40 
45 

)4 
14 

70 
300 

377 
264 

63 
103 

38 
.34 

18 
11 

13 
12 

15 
300 

18 7.8 8.3 26 50 14 250 214 320 37 7.6 12 175 
19 14 8.2 26 50 14 230 182 209 43 5.9 10 82 
2ti 8.9 1.3 23 45 14 190 162 140 38 4.9 20 55 

21 2.8 23 22 45 15 275 141 109 32 9.0 31 44 
2? 2.2 31 27 40 25 185 127 9? 28 5.9 36 173 
23 13 51 39 15 40 190 113 81 76 6.2 21 252 
24 2.7 41 177 30 37 217 109 74 23 4.2 14 98 
,,,,, 7.3 28 438, 27 35 263 123 164 21 3.5 11 62 

26 1.9 46 758 25 33 207 109 117 19 5.2 9.9 46 
27 1.7 33 146 23 30 177 99 99 18 132 8.5 38 
28 7.0 43 109 2? 30 172 136 86 17 69 7.6 32 
?C. 1.4 35 92 21 27 158 162 74 16 37 7.3 28 
ln 1.7 .32 63 20 146 209 65 14 21 15 26 
31 1.8 ___ 76 19 213 --- 68 --- 24 8.5 ---

ToTAL 118.5 509.8 7099 1317 56? 3473 7066 3163 1256 728.3 666.8 1615.3 
M0f3 3.82 17.n 67.7 42.5 19.4 11? 236 102 41.9 23.5 21.5 53.8 
mly. 14 51 4343 71 40 300 652 320 86 143 70 300 
miu 1.3 2.5 22 19 14 18 99 53 14 3.5 7.3 4.5 
01,tim 
TN. 

.n3 

.04 
.15 
.16 

.54 

.,,m 
.3/ 
.43 

.17 

.18 
.97 
1.1? 

2.05 
2.24 

.64 
1.02 

.35 

.41 
.20 
.24 

.19 

.2? 
.47 
.52 

c,1 yo 
'1r..�7., 

1474 lnIAL 
1(4.0�TiTAI 

17q95.72 
",,.,,Y74.70 

NfAN 
frFar1 

44.0 
51.7 

MAx 
mr 645520 

1,1., .44 
wIN 1.3 

CFSM 
US," 

.43 

.54 
IN 
IN 

5.79 
7.30 



 

    

      
     

399 STREAMS TRIBUTARY TO LAKE HURON 


04148440 THREAD CREEK NEAR FLINT, MI 


LOCATION.--Lat 42°58'30", long 83°38'09", in 5E4 SE1/4 sec.28, T.7 N., R.7 E., Genesee County, Hydrologic Unit 04080204, on left bank 

20 ft (6 m) downstream fram bridge on Bristol Road, 6.0 mi (9.7 km) upstream from mouth, and 4.0 mi (6.4 km) southeast of Flint. 


DRAINAGE AREA.--54.4 mi. (140.9 km.). 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--NDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 764.36 ft (232.977 m) National Geodetic Vertical Datum of 1929. Prior to May 13, 1970, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are poor. Several observations of water temperature were made during 

the year. Gage-height telemark at station. 


AVERAGE DISCHARGE.--10 years, 36.5 ft3/s (1.034 m3/s), 9.11 in/yr (231 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,260 ft3/s (35.7 m./s) Apr. 19, 1975, gage height, 7.65 ft (2.332 m) from high water 

marks; no flow Aug. 7, 8, 10, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 254 ft3/s (7.19 m./s) Apr. 4; maximum gage height, 5.54 ft (1.689 m) Mar. 19, 

backwater from ice, no peak above base of 300 ft3/s (8.50 m3/s); minimum discharge, 1.5 ft3/s (0.042 m./s) Oct. 9, gage 

height, 0.90 ft (0.274 m). 


DISCHARGE. IN Cl1kIC FEET PEP SECONn. WATER YEAR OCTORFR 1979 TO SEPTEMBER 1980 
MEAD! VALUES 

DAY OCT NOV DEC JAN FER MAP APR MAY JUN JUL AUG SEP 

1 2.6 5.3 22 40 7.0 17 90 82 23 6.4 9.8 10 
2 3.5 6.3 18 35 7.0 15 90 75 21 5.8 11 9.3 
3 2.8 5.? 15 32 6.5 13 96 64 33 5.1 13 7.9 
4 2.0 5.1 13 28 6.5 13 217 54 26 4.6 12 7.0 
5 5.6 4.9 16 ?6 6.0 13 222 47 25 10 17 6.4 

6 5.5 5.1 18 23 6.0 13 181 40 26 7.2 17 5.8 
7 3.0 6.1 18 21 6.0 13 136 35 38 5.2 11 5.4 
8 2.1 5.3 18 21 5.7 13 114 31 35 88 18 4.8 
4 3.3 5.6 18 21 5.5 13 118 27 33 31 13 9.5 
10 2.5 9.9 18 18 5.5 13 118 25 30 28 12 7.5 

11 1.9 6.9 14 25 5.5 13 110 23 26 20 17 6.5 
12 7.5 6.8 25 23 5.5 13 102 22 22 16 26 6.7 
13 6.7 6.3 18 22 5.5 13 87 38 18 13 12 20 
14 5.3 6.7 17 20 5.5 13 122 44 18 10 9.9 15 
15 4.1 8.3 15 19 5.5 14 171 41 16 8.9 8.7 11 

16 3.0 9.7 14 19 5.5 30 192 44 15 10 7.6 10 
17 4.1 7.8 13 21 5.5 70 154 49 14 8.0 6.9 106 
18 3.7 7.5 12 23 5.5 160 120 103 13 6.7 6.8 38 
19 5.1 7.3 11 23 6.0 150 97 78 17 5.7 6.2 31 
20 6.5 7.4 11 21 7.0 147 83 83 21 5.0 9.3 29 

21 3.4 13 11 20 11 132 69 70 18 6.0 17 23 
22 4.0 17 14 18 18 105 60 56 15 5.1 13 45 
23 6.0 24 20 16 28 98 52 44 13 4.8 11 64 
24 4.7 27 56 14 26 105 47 37 10 5.1 9.7 26 
25 4.6 21 128 13 25 110 50 31 9.4 4.4 8.6 21 

26 3.8 38 104 12 23 107 43 26 8.2 4.5 7.9 17 
27 3.5 27 113 11 22 97 42 22 7.6 41 7.1 13 
26 3.4 36 92 10 20 89 60 21 6.9 13 6.2 12 
29 3.3 29 73 9.0 18 82 66 26 6.8 12 5.9 11 
30 3.5 25 59 9.0 --- 75 83 34 6.6 12 7.4 9.6 
31 3.6 --- 48 8.0 94 --- 35 --- 11 6.2 ---

TOTAL 124.6 390.5 1042 671.0 309.7 1853 3192 1407 571.5 413.5 344.2 588.4 
MEAN 4.02 13.0 33.6 ?0.0 10.7 59.8 106 45.4 19.1 13.3 11.1 19.6 
MAX 7.5 38 128 40 28 160 222 103 38 88 26 106 
MIN 1.9 4.9 11 8.0 5.5 13 42 21 6.6 4.4 5.9 4.8 
CFSM .07 .24 .62 .37 .20 1.10 1.95 .84 .35 .24 .20 .36 
IN. .09 .27 .71 .42 .21 1.27 2.18 .96 .39 .28 .24 .40 

CAL YR 1979 TOTAL 8467.31 MEAN 23.2 MAX 235 MIN .71 CFSM .43 IN 5.79 
WTR YP 1980 TOTAL 10857.40 MEAN 29.7 MAX 222 MIN 1.9 CFSM .55 IN 7.42 



 

    

   
  

  
  

400 STREAMS TRIBUTARY TO LAKE HURON 


04148500 FLINT RIVER NEAR FLINT, MI 


LOCATION.--Lat 43°02'20", long 83°46'10", in SW4 sec.4, T.7 N., R.6 E., Genesee County, Hydrologic Unit 04080204, on left bank on 

grounds of sewage-treatment plant, 1.2 mi (1.9 km) upstream from Pirnie Creek, 1.8 mi (2.9 km) downstream from Flint, and 5.0 mi 

(8.0 km) downstream from Swartz Creek. 


DRAINAGE AREA.--956 mil (2,476 km2). 


PERIOD OF RECORD.--September 1903 to March 1904 (gage heights only), August 1932 to current year. Gage-height records for flood seasons 

collected in this vicinity 1911-32, are contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 954: 1941. WSP 1337: 1933-34(M), 1935-37. WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 678.80 ft (206.898 m) National Geodetic Vertical Datum of 1929 (levels by U.S. Weather 

Bureau and city of Flint). 


REMARKS.--Records good. Sane regulation by reservoirs above station (station 04147000). Occasional diversion'for industrial use. 

Since Dec. 17, 1967, flow contains up to 50 ft./s (1.42 m3/s) as sewage effluent which originates outside the basin. Several 

observations of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--48 years, 573 ft./s (16.23 m3/s), 8.14 in/yr (207 mm/yr), adjusted for storage since 1954. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,900 ft3/s (422 m./s) Apr. 6, 1947, gage height, 16.35 ft (4.983 m); minimum, 

9.0 ft./s (0.25 m3/s) Aug. 7, 1934. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,660 ft3/s (104 m3/s) Sept. 22, gage height, 9.02 ft (2.749 m); minimum, 76 ft3/s 

(2.15 m./s) Oct. 1, gage height, 2.71 ft (0.826 m). 


DISCHARGE, IN CUBIC FFFT PFP SECOND, wATEP YEAR oCTORER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 
2 

97 
123 

194 
174 

723 
637 

1090 
996 

269 
248 

326 
295 

1610 
1460 

807 
785 

413 
409 

187 
190 

809 
817 

338 
358 

3 101 160 580 827 229 283 1650 723 600 180 786 317 
4 123 170 790 790 226 268 2830 659 473 177 728 292 
5 125 224 795 690 218 264 2380 584 434 246 755 277 

6 110 210 739 590 210 288 2240 543 548 183 701 255 
7 170 214 325 564 205 279 2240 510 738 176 677 228 
8 266 217 296 494 201 262 2300 492 750 1010 836 221 
9 300 268 344 468 195 261 2350 480 735 352 676 341 
10 272 285 427 451 190 296 2130 461 700 307 585 254 

11 392 220 424 847 199 290 1940 447 645 294 615 217 
12 434 203 624 727 196 276 1870 440 594 323 628 220 
13 426 209 513 647 194 278 1750 736 523 284 509 338 
14 409 208 464 629 193 300 2130 699 540 254 452 312 
lb 395 265 435 599 197 296 3010 625 481 257 403 312 

16 198 257 432 578 197 365 3010 654 412 303 338 327 
17 134 218 344 766 190 1610 2610 823 356 252 300 1550 
18 116 212 332 779 197 2090 2490 1580 337 218 275 1270 
19 169 218 333 732 197 1870 2420 1340 430 190 258 1020 
20 181 222 331 682 200 1990 2110 1180 400 178 307 97-2 

21 113 324 326 622 205 2480 1740 1010 328 212 502 881 
22 115 433 354 607 592 2070 1330 977 312 223 472 1420 
23 170 574 469 542 626 2000 1330 922 317 190 372 2240 
24 111 548 1040 428 545 1910 1240 812 308 169 333 1820 
25 103 444 2030 374 515 1820 1190 785 277 164 319 1490 

26 
27 

112 
254 

638 
733 

1730 
1490 

367 
349 

482 
470 

1670 
1570 

1010 
946 

659 
555 

248 
236 

179 
1070 

291 
264 

1340 
1150 

2m 207 882 1500 344 430 1500 1060 548 217 651 249 971 
29 
30 

174 
169 

818 
755 

1520 
1430 

326 
306 

368 
---

1380 
1370 

813 
863 

476 
405 

197 
189 

550 
581 

237 
283 

910 
821 

31 158 --- 1240 283 1560 --- 469 --- 707 232 ---

TOTAL 6227 10497 23057 14494 8384 31521 56052 22186 13147 10257 15009 22462 
MEAN 
445 

201 
434 

350 
882 

744 
2030 

597 
1090 

289 
626 

1017 
2480 

1868 
3010 

716 
1580 

438 
750 

331 
1070 

484 
836 

749 
2240 

41N 97 160 296 283 190 261 813 405 189 164 232 217 
Mali+ 174 350 739 580 291 1033 1866 802 434 341 476 751 
CFSM+ .18 .37 .77 .61 .30 1.08 1.95 .84 .45 .36 .50 .79 
IN+ .21 .41 .89 .70 .33 1.25 2.18 .97 .51 .41 .57 .88 

CAL YN 1979 TOTAL 188012• MEAN 515 Max 3540 MIN 97 MEAN+ 517 CFSM+ .54 IN+ 7.34 
4TP YR 1980 TOTAL 237293 MEAN 648 MAX 3010 MIN 97 MEAN+ 653 CFSM+ .68 IN+ 9.30 
+ Adjusted for change in contents in Holloway Reservoir. 



 

 

   

     
     

401 
STREAMS TRIBUTARY TO LAKE HURON 


04148720 BRENT RUN NEAR MONTROSE, MI 


LOCATION.--Lat 43010'12", long 83.50'03", in SE' NE1/4 sec.23, T.9 N., R.5 E., Genesee County, Hydrologic Unit 04080204, on right bank 

10 ft (3 m) downstream from bridge on Morrish Road, 0.8 mi (1.3 Ian) upstream from Central-Stadler Drain, 3.0 mi (4.8 km) upstream 

from mouth, and 3.1 mi (5.0 km) east of Montrose. 


DRAINAGE AREA.--20.8 mil (53.9 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 655 ft (200 m) from topographic map (nearest 5 ft). Prior to Aug. 26, 1970, non-

recording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are poor. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--10 years, 14.5 ft3/s (0.411 m./s), 9.47 in/yr (241 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 730 ft3/s (20.7 m./s) Dec. 31, 1972, gage height, 6.34 ft (1.932 m); maximum gage 

height, 7.08 ft (2.158 m) Mar. 15, 1971, backwater from ice; minimum discharge, 1.9 ft3/s (0.054 m3/s) Oct. 13, 1978; minimum gage 

height, 1.01 ft (0.308 m) Aug. 9, 17, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 225 ft./s (6.37 m3/s) Mar. 18, based on correlations with nearby stations, gage height, 

5.58 ft (1.701 m), backwater from ice, no peak above base of 250 ft3/s (7.08 m3/s); minimum discharge, 2.8 ft3/ s (0.079 m3/s) 

Oct. 2, minimum gage height, 1.07 ft (0.326 m) Sept. 8, 9. 


DISCHARGF. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 3.0 4.7 7.8 6.3 3.0 3.5 28 15 8.3 3.3 8.4 5.6 
2 2.9 6.5 9.2 5.9 3.0 3.5 14 11 6.2 3.4 5.2 15 
3 3.0 6.5 7.7 6.5 3.0 3.5 13 8.8 9.0 3.2 5.3 8.9 
4 4.0 4.7 6.7 5.8 3.0 3.5 72 7.6 13 3.4 4.3 5.2 
5 5.6 4.4 6.4 6.0 3.0 3.5 52 6.7 5.9 3.8 3.7 4.3 

8 10 4.0 7.9 6.0 3.0 3.5 17 6.3 7.4 8.8 7.7 3.8 
7 6.1 4.4 8.3 6.0 3.2 3.5 12 5.8 17 4.0 5.4 3.6 
8 4.3 6.1 7.5 6.5 3.0 3.5 12 5.5 27 14 4.8 3.1 
9 4.3 5.4 6.5 6.5 3.0 3.5 22 5.5 9.5 30 13 3.4 
10 6.4 7.0 6.0 7.0 3.0 3.5 19 5.2 9.1 7.4 5.5 17 

11 4.8 9.1 6.2 8.0 3.0 3.5 15 5.6 6.5 5.5 6.1 5.2 
12 4.3 5.4 7.0 10 3.0 3.5 12 4.9 5.3 4.8 9.0 4.2 
13 4.6 4.5 14 8.0 3.0 3.5 13 7.3 4.8 7.9 5.5 4.9 
14 4.8 4.2 7.1 6.0 3.0 3.4 14 34 5.6 4.5 4.2 13 
15 4.6 4.5 7.0 4.5 3.0 7.0 85 11 8.4 3.9 3.8 5.1 

16 4.2 9.1 7.0 4.5 3.0 20 52 7.7 5.3 8.2 3.5 3.9 
17 4.0 7.3 7.5 4.5 3.0 45 20 7.8 4.5 9.8 3.5 21 
18 5.4 5.2 7.5 4.5 3.0 150 14 67 4.2 4.7 3.2 58 
19 5.4 4.5 7.8 4.5 3.5 60 11 56 4.5 4.2 3.2 9.9 
20 H.0 4.2 7.6 4.0 6.0 21 10 17 15 4.7 3.7 6.7 

21 7.5 5.4 8.2 4.0 10 ?I 9.8 11 6.8 4.9 9.3 5.8 
22 4.6 27 8.4 4.0 20 30 8.0 9.2 5.0 7.1 21 14 
23 5.0 31 14 4.0 40 21 7.4 7.6 4.1 6.6 6.4 66 
24 12 35 24 4.0 20 15 7.1 6.7 3.7 5.2 4.6 25 
25 5.6 18 119 3.5 8.0 16 15 6.4 3.8 3.7 3.7 9.9 

26 4.6 17 110 3.5 4.5 13 13 5.5 3.5 3.6 3.3 8.3 
27 4.2 18 19 3.5 4.0 13 8.9 4.9 3.8 32 3.5 6.5 
28 4.2 12 12 3.5 4.0 12 12 4.5 4.7 69 3.4 5.6 
29 4.5 18 9.2 3.5 3.5 11 18 4.7 4.5 14 3.1 4.8 
30 4.4 9.5 7.9 3.5 --- 10 24 4.7 3.7 7.8 4.6 4.4 
31 4.2 --- 7.1 3.0 11 --- 6.1 --- 6.5 9.4 ---

TOTAL 160.5 304.6 491.5 161.0 177.7 524.9 630.2 367.0 220.1 299.9 181.3 352.1 
MEAN 5.18 10.2 15.9 5.19 6.13 16.9 21.0 11.8 7.34 9.67 5.85 11.7 
MAX 12 35 119 10 40 150 85 67 27 69 21 66 
MIN 2.9 4.0 6.0 3.0 3.0 3.4 7.1 4.5 3.5 3.2 3.1 3.1 
CFSM .25 .49 .76 .25 .30 .81 1.01 .57 .35 .47 .28 .56 
IN. .29 .54 .88 .29 .32 .94 1.13 .66 .39 .54 .32 .63 

CAL YP 1979 TOTAL 3721.9 MEAN 10.? MAX 330 MIN ?.8 CFSM .49 IN 6.66 
WTP YP 1980 TOTAL 3870.8 MEAN 10.6 MAX 150 MIN 2.9 CFSM .51 IN 6.92 



 

    

   
   

402 STREAMS TRIBUTARY 10 LAKE HURON 


04149000 FLINT RIVER NEAR FOSTERS, MI 


LOCATION.--Lat 43°18'30", long 83057'13", in SEA SEh sec.35, T.11 N., R.4 E., Saginaw County, Hydrologic Unit 04080204, on left bank 

20 ft (6 m) downstream from bridge on State Highway 13, 2 mi (3 km) west of Fosters and 6.5 mi (10.5 km) downstream from Silver 

Creek. Records include flow of Birch Run. 


DRAINAGE AREA.--1,188 mi. (3,077 km.), includes that of Birch Run above State Highway 13. 


PERIOD OF RECORD.--October 1939 to current year. Monthly discharge only for same periods, published in WSP 1307. Gage-height records 

for flood seasons collected in this vicinity 1910-20, 1922-27 are contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 954: 1941. WSP 1337: 1940, 1942, 1943-44(M), 1945, 1946-47(M), 1948-50. MDR Na-78: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 600 ft (183 m) from topographic map. Prior to Oct. 1, 1969, nonrecording gage at site 

2.2 mi (3.5 km) upstream at datum 582.22 ft (177.461 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair. Sane regulation by reservoirs above Flint. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--41 years, 724 ft3/s (20.50 m3/s), 8.28 in/yr (210 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,000 ft3/s (538 m3/s) Apr. 7, 1947 (including flow bypassing gage); maxinun gage 

height, 18.6 ft (5.67 m) Feb. 2, 1968, site and datum then in use; minimum discharge observed, 27 ft3/s (0.76 m3/s) Aug. 6, 1941. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of March 1904, reached a stage of 18.4 ft (5.61 m) from U.S. Weather Bureau data, site and 

datum then in use. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,640 ft3/s (103 m3/s) Apr. 15, gage height, 11.80 ft (3.597 m); minimum, 140 ft3/s 

(3.965 m3/s) Oct. 2, gage height, 2.02 ft (0.616 m). 


DISCHARGE, IN CURIC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JON JUL AUG SEP 

1 168 193 760 1220 330 450 1790 1170 499 248 974 319 
2 146 224 715 1080 310 380 1600 1020 496 243 890 445 
3 168 208 616 992 300 360 1620 916 562 241 '865 463 
4 162 195 607 808 290 350 3130 833 652 235 799 393 
5 164 199 784 781 280 340 2750 766 526 235 739 357 

6 193 243 802 688 280 370 2270 691 538 310 808 327 
7 170 239 694 650 280 360 2220 628 730 246 718 302 
8 197 235 409 590 260 350 2430 595 1240 595 697 274 
9 307 248 370 550 260 340 2440 568 929 983 942 282 
10 320 307 415 520 250 339 2160 556 865 445 706 413 

11 302 300 463 970 260 367 2020 535 772 378 628 317 
12 395 250 508 870 260 362 1930 514 718 355 733 302 
13 409 235 637 750 260 349 1840 568 658 390 664 292 
14 412 237 541 720 250 352 2900 951 610 350 571 416 
15 395 237 490 700 260 359 3560 772 631 312 550 382 

16 375 295 415 670 260 364 2960 700 538 329 472 367 
17 230 280 448 800 250 B17 2520 703 475 384 400 745 
18 184 246 390 912 250 2680 2440 1560 425 319 372 1630 
19 168 239 380 851 260 2180 2450 1970 407 277 342 1170 
do ?15 248 380 775 260 1950 2450 1510 553 252 335 1000 

21 215 252 380 697 270 2190 2180 1280 463 257 398 941 
22 164 427 400 664 550 2380 1850 1130 384 292 643 848 
23 168 568 430 640 ROO 2100 1440 1050 359 347 700 2290 
24 210 706 604 520 740 1980 1400 974 364 284 445 2370 
25 164 589 1860 440 640 1970 1350 862 347 239 398 1770 

26 152 577 2460 420 620 1770 1380 826 329 234 388 1510 
27 154 691 1750 400 600 1660 1180 670 317 742 358 1320 
28 270 833 1540 390 550 1590 1120 580 320 1410 334 1090 
29 226 878 1510 370 SOO 1490 1250 568 315 846 314 970 
30 204 814 1490 350 --- 1440 1170 502 272 694 302 890 
31 197 --- 1380 340 1570 --- 487 --- 736 354 ---

TOTAL 7204 11193 24648 21128 10680 33559 61800 26455 16294 13208 17839 24195 
MEAN 232 373 796 682 368 1083 2060 853 543 426 575 807 
MAX 
MIN 

412 
146 

878 
193 

2460 
370 

1220 
340 

800 
250 

268(1 
339 

3560 
1120 

1970 
487 

1240 
272 

1410 
234 

974 
302 

2370 
274 

CAL Yu 1979 TOTAL 218061 MEAN 597 MAX 6150 MIN 146 
wTP VP 1980 TOTAL 268243 MEAN 733 MAX 3560 MIN 146 



 

 

403 STREAMS TRIBUTARY TO LAKE HURON 


04149500 FLINT RIVER NEAR ALICIA, MI 


LOCATION.--Lat 43°18'40", long 84°02'00", in SEr sec.31, T.11 N., R.4 E., Saginaw County, Hydrologic Unit 04080204, on left bank 100 ft 

(30 m) downstream from the Prairie Farms Association flood-pumping station, 2.8 mi (4.5 km) north of Alicia, and 4 mi (6 km) upstream 

from mouth. 


PERIOD OF RECORD.--November 1948 to current year (gage heights only). 


GAGE.--Water-stage recorder. Datum of gage is 577.00 ft (175.870 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Records represent stages in the Shiawassee Flats area. 


EXTREMES FOR PERIOD OF RECORD.--Maximum gage height, 13.70 ft (4.176 m) Apr. 3, 1960; minimum, less than 1.5 ft (0.46 m) during many 

days in 1949, 1958, 1959, 1963, 1964, 1966-69. 


EXTREMES FOR CURRENT YEAR.--Maximum gage height, 7.66 ft (2.335 m) Apr. 16; minimum, 2.17 ft (0.661 m) Nev. 1. 


GAGE HEIGHT (FrET ABOVE DATUM),
MEAN 

WATER YEAR OCTOBER 
VALUES 

1979 TO SEPTEMBER 1980 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SFP 

1 4.57 3.09 4.50 4.51 3.98 5.10 5.33 4.64 4.34 4.61 4.17 
2 5.11 3.47 4.63 4.64 3.97 5.05 5.17 4.31 4.60 4.65 4.24 
3 4.25 3.88 3.12 4.56 3.96 5.06 5.05 4.56 4.38 4.66 4.46 
4 4.32 3.97 4.07 4.40 3.91 --- 5.85 4.80 4.55 4.41 4.54 4.01 
5 4.34 3.82 3.64 4.47 3.81 3.76 6.64 4.45 4.20 4.23 4.21 4.25 

6 4.11 4.16 4.09 4.06 3.78 3.63 6.59 4.66 4.14 4.68 4.41 4.49 
7 4.31 4.05 3.74 3.05 3.77 3.59 6.25 4.50 4.72 4.11 4.29 4.45 
8 4.32 3.16 4.16 3.83 3.81 3.63 6.01 4.44 5.25 4.54 4.44 4.29 
9 4.52 4.41 3.54 4.20 3.78 3.46 6.14 4.24 5.20 4.76 4.79 4.13 
10 4.32 4.34 4.18 4.09 3.780 3.41 6.48 4.03 5.19 4.37 4.72 4.43 

11 3.95 3.98 3.56 1.64 3.56 3.65 6.49 3.94 5.03 4.46 4.53 4.11 
12 3.78 3.91 4.44 4.02 3.69 3.99 6.47 4.35 4.70 4.55 4.62 4.47 
13 4.09 3.98 4.24 4.53 3.52 3.71 6.33 4.67 4.32 4.41 4.59 4.03 
14 4.15 4.03 3.88 4.32 3.65 3.46 6.60 4.68 4.41 4.26 4.44 4.71 
15 3.98 3.86 3.43 4.37 3.79 3.78 6.99 4.42 5.05 4.12 4.75 4.70 

16 4.34 4.05 4.48 4.23 3.72 3.59 7.58 4.45 4.86 4.35 4.85 3.90 
17 4.06 3.60 4.00 4.21 3.61 3.86 7.33 4.48 4.31 4.42 4.46 5.15 
18 4.27 3.94 4.04 4.39 3.40 5.64 6.87 4.93 4.47 4.38 4.20 4.69 
19 3.60 3.69 3.95 4.49 3.48 6.02 6.42 5.76 4.92 4.22 4.35 4.84 
20 3.87 3.79 3.92 4.38 3.63 5.88 6.07 5.72 4.93 4.34 4.26 4.49 

21 3.80 4.27 3.95 4.18 3.93 6.12 5.62 5.39 4.47 4.47 4.25 4.53 
22 3.76 3.95 3.87 3.87 3.96 6.32 5.26 5.04 4.25 4.68 4.54 4.58 
23 3.24 3.88 3.95 4.31 4.18 6.14 5.14 4.84 4.28 4.73 4.62 5.40 
24 4.06 3.98 4.71 4.12 4.32 5.89 5.20 4.67 4.34 4.48 4.43 5.68 
25 4.51 4.13 6.41 4.06 4.48 5.67 4.48 5.24 4.24 4.34 4.28 5.28 

26 4.29 3.95 6.09 4.06 4.07 5.38 5.06 4.80 4.26 4.56 4.27 5.18 
27 3.86 3.45 5.76 3.98 3.89 5.06 5.04 4.40 4.78 4.92 4.41 4.88 
28 3.77 4.29 5.42 3.88 4.18 4.98 5.43 4.53 4.61 5.68 4.69 4.94 
29 4.31 4.00 5.20 4.03 4.00 5.22 5.25 4.41 4.32 5.20 4.31 4.42 
30 4.15 3.98 4.94 4.07 --- 5.02 5.29 4.07 4.54 4.90 4.21 4.37 
31 3.91 --- 4.69 4.01 5.20 --- 3.59 --- 4.72 4.37 ---

MEAN 4.13 3.90 4.34 4.16 3.85 5.95 4.68 4.60 4.54 4.48 4.58 
MAX 5.11 4.41 6.41 4.64 4.48 7.58 5.76 5.25 5.68 4.85 5.68 
MIN 3.24 3.09 3.12 3.05 3.40 4.98 3.59 4.14 4.11 4.20 3.90 



 

 

 

 

        

    
    

404 STREAMS TRIBUTARY TO LAKE HURON 


04150000 SOUTH BRANCH CASS RIVER NEAR CASS CITY, MI 


LOCATION.--Lat 43034'01", long 83°06'43", in S14. NV4 sec.7, T.13 N., R.12 E., Sanilac County, Hydrologic Unit 04080205, on left bank 

1.5 mi (2.4 km) downstream from bridge on State Highway 53, 3.9 mi (6.3 km) southeast of Cass City, 4.2 mi (6.8 len) upstream from 

confluence with North Branch. 


DRAINAGE AREA.--238 mil (616 km2). 


PERIOD OF RECORD.--October 1948 to September 1980 (discontinued). Monthly discharge only for some periods, published in WSP 1307. 

Prior to October 1963, published as Fast Branch Cass River near Cass City. 


REVISED RECORD.--WSP 1337: 1949-50. WSP 1707: 1951-53, 1959. NDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 719.5 ft (219.3 m) National Geodetic Vertical Datum of 1929. Prior to Nov. 8, 1952, 

nonrecording gage at site 1.5 mi (2.4 km) upstream at different datum. 


RBMARKS.--Records good except those for the winter period, which are poor. Several observations of water tempbrature were made during 

the year. 


AVERAGE DISCHARGE.--32 years, 123 ft3/s (3.483 m3/s), 7.02 in/yr (178 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,400 ft3/s (181 m3/s) Mar. 28, 1967, gage height, 14.86 ft (4.529 m); minimum, 

0.2 ft3/s (0.006 m3/s) Sept. 20-23, 1955, Aug. 19, 20, 1958. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,100 ft3/s (31.2 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Dec. 26 0200 1720 48.7 8.24 2.512 Apr. 15 1300 1900 53.8 8.68 2.646 
Mar. 18 1200 *3100 87.8 *10.55 3.216 Sep. 24 unknown a1160 32.9 unknown 
Apr. 4 2200 1710 48.4 8.37 2.551 

a Based on correlation with other stations. 


Minimum discharge 3.9 ft3/s (0.110 m3/s) Oct. 1, gage height, 1.77 ft (0.539 m). 


DISCHARGE, IN CONIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 4.0 6.9 45 93 23 38 373 175 18 36 170 9.8 
2 4.2 8.0 34 80 23 37 303 139 23 27 250 13 
3 4.6 8.0 29 65 23 37 224 107 25 22 140 13 
4 4.8 8.7 24 60 24 37 986 85 26 18 80 14 
5 5.5 7.8 21 56 24 38 1110 72 23 17 50 14 

6 5.7 7.2 23 54 24 38 421 60 26 15 42 11 
7 5.9 7.5 42 51 25 38 266 52 31 14 32 9.1 
8 6.0 8.4 72 48 25 38 222 47 38 15 30 8.1 
9 6.6 9.1 60 45 25 39 311 43 48 14 33 7.5 
10 6.3 9.6 45 42 25 39 431 40 52 17 31 7.4 

11 6.5 9.0 35 41 24 39 366 37 43 18 29 6.8 
12 6.8 9.7 29 41 24 40 283 36 35 17 28 7.1 
13 6.4 8.9 29 42 24 42 328 38 27 15 27 9.4 
14 6.3 7.6 28 42 23 45 344 58 21 12 25 9.6 
15 6.3 7.6 28 41 23 50 1590 75 23 12 24 12 

16 5.9 7.9 27 40 23 58 1200 68 20 19 22 12 
17 5.9 7.7 27 41 23 350 540 64 14 15 20 49 
18 6.4 7.3 26 42 23 2690 300 138 13 14 19 159 
19 A.6 6.9 26 43 23 1400 217 292 18 13 16 296 
20 7.4 6.6 25 43 24 485 172 241 30 13 15 104 

21 8.3 7.5 25 43 26 293 142 162 32 21 15 41 
22 10 12 26 42 32 236 119 123 33 20 13 28 
23 9.6 20 32 41 50 237 100 103 31 18 12 200 
24 8.2 31 89 40 170 216 86 76 24 70 12 940 
25 7.7 57 976 37 160 216 74 45 21 60 11 400 

26 7.6 66 1380 34 100 268 66 35 18 45 10 200 
27 7.6 97 548 29 64 494 59 28 17 40 8.8 130 
28 7.4 94 266 27 45 668 69 25 17 45 8.8 88 
29 7.5 68 169 25 38 404 110 22 25 400 8.3 60 
30 7.0 59 132 24 --- 263 170 20 44 350 8.6 50 
31 6.6 --- 111 23 210 --- 18 --- 200 8.8 ---

TOTAL 205.6 671.9 4429 1375 1160 9083 10982 2524 816 1612 1199.3 2908.8 
MEAN 6.63 22.4 143 44.4 40.0 293 366 81.4 27.2 52.0 38.7 97.0 
MAX 10 97 1380 93 170 2690 1590 292 52 400 250 940 
MIN 4.0 6.6 21 23 23 37 59 18 13 12 8.3 6.8 
CFSM .03 .09 .60 .19 .17 1.23 1.54 .34 .11 .22 .16 .41 
IN. .03 .11 .69 .21 .18 1.42 1.72 .39 .13 .25 .19 .45 

CAL YR 1979 TOTAL 
35972.0 MEAN 98.6 MAX 2440 MIN 3.4 CFSM .41 IN 5.62 

wTR YR 1980 
TOTAL 36966.6 MEAN 101 MAX 2690 MIN 4.0 CFSM .42 IN 5.78 




 

 
   

 
   

  

 

   

  
  

405
STREAMS TRIBUTARY TO LAKE HURON 


04150500 CASS RIVER AT CASS CITY, MI 


LOCATION.--Lat 43.35'03", long 83.10'34", in NE; NE; sec.4, T.13 N., R.11 E., Tuscola County, Hydrologic Unit 04080205, on left bank 

600 ft (183 m) downstream from bridge on Cemetary Road, 0.3 mi (0.5 km) downstream from confluence of North and South Branches, 

and 1.1 mi (1.8 km) south of Cass City. 


DRAINAGE AREA.--359 mi. (930 km2). 


PERIOD OF RECORD.--October 1947 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1337: 1949-50. WSP 1727: 1948(4), 1950. WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 697.92 ft (212.726 m) National Geodetic Vertical Datum of 1929. Prior to Nov. 14, 1952, 

nonrecording gage at site 600 ft (183 m) upstream at present datum. 


REMARKS.--Records good except those for the winter period, which are poor. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--33 years, 198 ft3/s (5.607 m./s), 7.49 in/yr (190 m/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,460 ft3/s (240 m3/s) Mar. 20, 1948, gage height, 15.80 ft (4.816 m), from graph 

based on gage readings; minimum, 0.50 ft3/s (0.014 m3/s) Sept. 26, 1948. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,400 ft3/s (39.6 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft.'s) (m3/s) (ft) (m) Date Time (ft.'s) (m3/s) (ft) (m) 


Dec. 26 0400 1740 49.3 8.86 2.701 Apr. 4 2400 2020 57.2 9.28 2.829 

Mar. 18 1400 *2910 82.4 *10.44 3.182 Apr. 15 1500 2160 61.2 9.51 2.899 


Minimum discharge, 3.8 ft3/s (0.11 m3/s) Oct. 1, gage height, 4.49 ft (1.369 m). 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 4.0 12 92 170 78 74 656 321 69 39 173 11 
2 4.8 13 80 140 77 73 583 297 77 30 251 15 
3 4.8 14 74 130 77 73 496 248 85 25 151 14 
4 5.6 14 67 120 76 74 1170 201 85 22 87 15 
5 6.0 14 56 110 76 74 1540 169 78 20 57 16 

6 6.8 14 56 102 76 74 821 145 87 18 45 15 
7 6.8 14 71 100 75 74 628 126 108 14 33 12 
8 7.6 15 91 100 75 74 519 114 121 16 30 11 
9 9.0 17 105 99 75 75 570 103 135 15 32 11 
10 8.5 20 87 98 75 75 692 94 140 16 32 11 

11 8.5 19 79 97 75 76 631 86 126 18 29 10 
12 8.5 20 71 96 75 76 531 82 104 19 29 10 
13 8.0 21 68 95 75 77 569 84 89 17 28 13 
14 7.2 20 62 94 75 77 542 105 74 15 25 14 
lb 7.2 20 53 93 76 78 1810 120 71 13 24 15 

16 8.0 18 48 93 76 80 1630 115 62 17 22 18 
17 8.0 18 45 92 76 560 993 112 54 17 21 40 
18 8.0 17 44 92 76 2170 679 211 47 14 20 109 
19 8.6 17 43 91 77 1500 504 374 50 13 17 274 
20 9.0 18 44 90 77 1060 397 353 57 13 16 179 

21 9.8 21 47 90 78 743 327 283 57 18 15 101 
22 12 30 57 89 80 537 270 225 57 22 15 67 
23 13 44 75 88 90 511 233 176 45 19 13 240 
24 12 64 136 86 110 449 203 143 38 55 13 1020 
25 11 92 918 85 150 403 181 120 32 74 12 517 

26 12 108 1520 84 100 428 160 102 27 44 11 243 
27 12 130 765 82 80 642 147 89 24 39 10 157 
28 12 140 487 80 76 903 159 82 23 38 9.5 108 
29 11 115 350 80 75 670 214 78 27 424 9.5 77 
30 11 105 250 79 --- 554 288 77 39 401 11 59 
31 11 --- 210 78 496 --- 73 --- 209 10 ---

TOTAL 271.7 1184 6151 1023 2357 12830 18143 4908 2088 1714 1251.0 3402 
MEAN 8.76 39.5 198 97.5 81.3 414 605 158 69.6 55.3 40.4 113 
MAX 13 140 1520 170 150 2170 1810 374 140 424 251 1020 
MIN 4.0 12 43 78 75 73 147 73 23 13 9.5 10 
CFSM .02 .11 .55 .27 .23 1.15 1.69 .44 .19 .15 .11 .32 
IN. .03 .12 .64 .31 .24 1.33 1.88 .51 .22 .18 .13 .35 

CAL YR 1979 TOTAL 59127.1 MEAN 162 MAX 2480 MIN 4.0 CFSM .45 IN 6.13 

WTR YR 1980 TOTAL 57322.7 MEAN 157 MAX 2170 MIN 4.0 CFSM .44 IN 5.94 




 

 

 
        

        
       

 

   

     
      

406 STREAMS TRIBUTARY TO LAKE HPON 


04150800 CASS RIVER AT WAHjAMEGA, MI 


LOCATION.--Lat 43.27'02", long 83026'29", in NW4 NW' sec.20, T.12 N., R.9 E., Tuscola County, Hydrologic Unit 04080205, on right bank 

90 ft (27 m) upstream from bridge on Chambers Road, on grounds of Caro Regional Center at Wahjamega, 1.9 mi (3.1 km) downstream from 

Michigan Sugar Co. dam, and 40 mi (64 km) upstream from mouth. 


DRAINAGE AREA.--645 mi. (1,671 km2). 


PERIOD OF RECORD.--October 1968 to current year. 


REVISED RECORDS.--WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 650 ft (198 m) from topographic map. Prior to June 19, 1969, nonrecprding gage at 

bridge 90 ft (27 m) downstream at present datum. 


REMARKS.--Records good except those for the winter period, which are fair. Some regulation by dam at Michigan Sugar Co., 1.9 mi (3.1 km)
. 

above station. Several observations of water temperature were made during the year. National Weather Service gage-height telemark 

at station. 


AVERAGE DISCHARGE.--12 years, 384 ft3/s (10.87 m3/s), 8.08 in/yr (205 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.-Maximum discharge, 11,700 ft3/s (331 m3/s) Mar. 6, 1976, gage height, 19.92 ft (6.072 m); minimum, 

20 ft./s (0.57 m3/s) Oct. 2, 3, 1979. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,400 ft3/s (68.0 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (0/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 26 1400 2440 69.1 9.73 2.966 Apr. 5 1100 2780 78.7 10.41 3.173 
Mar. 19 0400 2990 84.7 10.82 3.298 Apr. 16 0400 *3580 101 *11.80 3.597 

Minimum discharge, 20 ft3/s (0.57 m./s) Oct. 2, 3; minimum gage height, 2.85 ft (0.869 m) Oct. 1, 2, 3. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT . NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 21 41 174 340 90 140 979 718 142 98 265 69 
2 20 41 140 290 86 120 1010 639 156 95 275 105 
3 20 40 105 240 82 100 852 539 173 72 272 108 
4 21 39 115 190 79 81 1340 442 174 62 212 70 
5 21 40 120 170 76 79 2570 368 161 60 182 58 

6 21 42 124 152 74 80 1600 316 172 55 166 52 
7 21 44 132 150 73 79 1110 272 196 51 154 47 
8 22 45 154 148 72 76 930 248 238 55 142 45 
9 23 46 128 145 70 77 1020 230 248 51 134 53 
10 24 51 166 145 69 78 1230 216 249 50 124 49 

11 25 52 168 145 68 80 1210 204 229 48 116 43 
12 24 51 166 145 67 82 1000 191 199 47 120 39 
13 24 50 158 145 66 84 1000 201 173 46 146 56 
14 25 50 158 145 65 84 970 247 162 47 140 74 
15 ?6 51 136 145 63 86 2460 272 156 47 100 69 

16 26 50 120 145 63 92 3270 261 146 49 80 63 
17 27 47 104 145 62 295 2130 248 132 51 66 195 
18 27 45 120 145 62 1600 1340 507 120 54 59 338 
19 27 44 115 145 62 2640 1000 823 119 53 54 371 
20 28 44 103 140 61 1770 799 784 146 52 50 370 

21 29 50 96 135 60 1260 665 606 146 92 48 258 
2? 30 87 108 130 74 885 560 468 138 90 49 197 
23 33 126 143 125 90 786 488 364 125 86 44 259 
24 34 157 227 120 160 721 425 291 106 78 39 945 
25 37 174 926 115 290 621 391 244 93 100 37 1000 

26 43 205 2270 112 250 623 355 205 83 124 35 517 
27 45 222 1580 110 190 833 323 182 74 158 34 311 
28 46 241 879 108 160 1310 354 166 76 172 32 237 
29 46 223 633 102 150 1200 506 154 82 240 31 190 
30 43 193 485 98 --- 932 692 158 88 494 79 156 
31 41 --- 390 93 826 --- 147 --- 372 61 ---

TOTAL 900 2591 10443 4663 2834 17720 32579 10711 4502 3149 3346 6344 
MEAN 29.0 86.4 337 150 97.7 572 1086 346 150 102 108 211 
MAX 
MIN 

46 
20 

241 
39 

22/0 
96 

340 
93 

290 
60 

2640 
76 

3270 
323 

823 
147 

249 
74 

494 
46 

275 
31 

1000 
39 

CFSM .05 .13 .52 .23 .15 .89 1.68 .54 .23 .16 .17 .33 
IN. .05 .15 .60 .27 .16 1.02 1.88 .62 .26 .18 .19 .37 

CAL YP 1979 TOTAL 106370 MEAN 291 MAX 4380 MIN 20 CFSM .45 IN 6.13 
WTR VP 1980 TOTAL 
 99782 MEAN 273 MAX 3270 MIN 20 CFSM .42 IN 5.75 




 

 

  

     
     

407 STREAMS TRIBUTARY TO LAKE HURON� 

04151500 CASS RIVER AT FRANKENMUTH, MI 

LOCATION.--Lat 43019'40", long 83°44'53", in N1V4 SE; sec.27, T.11 N., R.6 E., Saginaw County, Hydrologic Unit 04080205, on right bank 
2,000 ft (610 m) below dam in Frankenmuth, 3,600 ft (1,097 m) above highway bridge on Dehmel Road, 3.4 mi (5.5 km) upstream from 
Dead Creek, and 17 mi (27 km) upstream from mouth. 

DRAINAGE AREA.--841 mil (2,178 km2). 

PERIOD OF RECORD.--February 1908 to March 1909, July 1935 to September 1936, June 1939 to current year. 

REVISED B1CORDS.--WSP 1307: 1936(M), 1940(M). WSP 1727: 1952. WSP 1911: 1952. WDR MI-78 Drainage area. 

GAGE.--Water-stage recorder. Datum of gage is 583.96 ft (177.991 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 
Department of Natural Resources). February 1908 to March 1909, nonrecording gage at site 2,000 ft (610 m) upstream at datum 
1.81 ft (0.552 m) lower. July 18 to Sept. 11, 1935, nonrecording gage, Sept. 12, 1935, to Sept. 30, 1936, and June 20, 1939, 
to Sept. 30, 1949, hater-stage recorder, at site 3,600 ft (1,097 m) downstream at datum 0.04 ft (0.012 m) higher. 

REMARKS.--Records good except those for the winter period, which are poor. Occasional regulation by dams above station. Prior to 
1950, regulation at low and medium flows by mill above station. Several observations of water temperature were made during the 
year 

AVERAGE DISCI1ARGE.--42 years, 473 ft3 /s (13.40 m3/s), 7.64 in/yr (194 mm/yr). 

ES FOR PERIOD OF RECORD.--Maximum discharge, 17,700 ft3/s (501 m./s) Mar. 18, 1942, gage height, 20.88 ft (6.364 m), site and 
datum then in use; maximum gage height, 23.37 ft (7.123 m) Feb. 3, 1968, backwater from ice; minimum daily discharge, about 
1.5 ft3 /s (0.042 m3/s) Aug. 6, 1944. 

EXTREMES FOR CURREVU YEAR.--Maximum discharge, 4,050 ft3/s (115 m3/s) Apr. 16, gage height, 14.75 ft (4.496 m), only peak above base 
of 3,500 ft3/s (99.1 m3/s); minimum, 28 ft3 /s (0.79 ma/s) Oct. 3; minimum gage height, 3.14 ft (0.957 m) Oct. 1, 2, 3. 

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 30 67 246 431 108 180 1090 963 187 123 453 105 
2 30 71 210 383 102 155 1210 851 204 124 347 126 
3 30 70 160 320 100 135 1080 714 231 119 339 148 
4 33 66 165 265 98 125 1470 590 238 102 298 129 
5 48 64 188 210 96 122 2610 492 220 94 239 104 

6 47 68 182 185 94 122 2280 416 227 90 211 91 
7 39 78 178 190 93 122 1480 366 274 83 193 79 
8 36 82 186 195 92 119 1200 323 394 111 187 74 
9 41 85 177 195 91 120 1200 299 365 119 187 7H 
10 48 91 181 190 90 120 1420 277 356 101 165 87 

11 42 89 194 190 90 121 1480 259 323 90 158 82 
12 41 88 208 185 90 122 1310 244 273 84 158 75 
13 42 86 200 185 90 125 1190 261 232 82 156 78 
14 41 86 182 185 90 128 1210 339 210 78 173 98 
15 40 89 171 185 90 131 2290 367 209 79 164 106 

16 39 9? 155 185 91 132 3930 357 197 93 132 104 
17 43 92 133 185 91 358 2980 332 184 90 111 157 
18 47 88 140 185 92 1180 1880 688 168 83 101 354 
19 53 87 157 185 94 2830 1360 1060 163 82 95 400 
20 47 89 147 180 95 2460 1070 1030 198 79 96 413 

21 45 96 129 170 95 1720 871 805 202 132 94 341 
22 46 124 137 165 96 1210 726 618 183 148 90 257 
23 53 179 177 160 98 995 636 486 165 188 88 431 
24 56 220 267 150 110 923 554 389 148 155 78 666 
25 56 242 794 140 190 818 552 324 134 120 71 1200 

26 63 263 1910 135 310 758 505 270 123 130 69 778 
?7 65 303 2090 130 270 869 448 234 115 268 66 464 
28 67 309 1250 125 220 1280 469 218 127 404 64 335 
29 68 313 842 120 200 1450 657 201 130 313 61 270 
30 65 281 636 115 --- 1180 917 200 123 511 66 226 
31 63 --- 511 110 1030 --- 193 --- 571 99 ---

TOTAL 1464 3958 12303 5934 3466 21140 40075 14166 6303 4845 4809 7856 
MEAN 47.? 132 397 191 120 682 1336 457 210 156 155 262 
MAX 68 313 2090 431 310 2830 3930 1060 394 571 453 1200 
MIN 30 64 129 110 90 119 448 193 115 78 61 74 
CESM 
IN. 

.06 

.06 
.16 
.18 

.47 

.54 
.23 
.26 

.14 

.15 
.81 
.94 

1.59 
1.77 

.54 

.63 
.25 
.28 

.19 

.21 
.18 
.21 

.31 

.35 

CAL YR 1979 TOTAL 138710 MEAN 380 MAX 5100 MIN 30 CFSM .45 IN 6.14 
wTO YR 1980 TOTAL 126319 MEAN 345 MAX 3930 MIN 30 cFsm .41 IN 5.59 



 

 

  

408� STREAMS TRIBUTARY 10 1AKT. 1URON 

04152500 'WBAC(I) RIV1R AT BFAVERION, MI 

DDCATION.--Lat 430 52'43", long 84028'18", in NO, SE% sec.7, T.17 N., R.1 W., Gladwin County, Hydrologic Unit 04080201, on left bank 
15 ft (5 m) downstream from bridge on Glidden Road, 1.0 mi (1.6 km) downstream from dam in Beaverton, and 2.0 mi (3.2 km) upstream 
from Venison Creek. 

DRAINAGE AREA.--487 mil (1,261 1mt2). 

PERIOD OF RICOW.--July 1948 to current year. 

REVISED RECORDS. --WSP 1307: 1948(M). 

GAGE.--Water-stage recorder. Dana' of gage is 683.27 ft (208.261 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 
Department of Natural Resources). 

REMARKS.--Records good except those for the winter period, which are poor. Prior to Feb. 21, 1961, regulation at all stages by hydro­
electric powerplant 1.0 mi (1.0 kn) above station; occasional regulation since. Several observations of water temperature were made 
during the year. 

AVERAGE DISCHARGE.--32 years, 370 ft3/s (10.65 m3/s), 10.48 in/yr (266 mm/yr). 

EXTRINES R)R PERIOD OF RECORD.--Maximum discharge, 7,680 ft3/s (217 m3/s) July 9, 1957, gage height, 12.95 ft (3.947 m); minimum, 
5.6 ft3/s (0.10 m3/s) July 12, 13, 14, 1959, Aug. 21, 1961; minimum daily, 5.9 ft3/s (0.17 m3/s) July 12, 13, 1959. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,750 ft3/s (49.6 m3/s) Apr. 9, gage height, 6.19 ft (1.887 m); minimum, 28 ft3/s 
(0.79 m3/s) Oct. 5, gage height, 1.00 ft (0.305 m). 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY DEC� MAR�MAY
OCT NOV�JAN FEB�APR�JUN JUL AUG SEP 


1 176 240 302 269 201 209 425 622 246 272 168 165 
2 167 265 251 263 201 208 409 495 248 244 165 189 
3 165 262 226 246 201 204 417 468 252 217 163 205 
4 185 244 242 175 200 194 439 438 248 215 161 203 
5 155 234 270 195 200 194 492 393 238 220 157 188 

6 87 230 268 200 192 190 528 309 342 208 152 172 
7 74 228 265 174 198 188 518 262 468 199 149 162 
8 72 231 261 182 200 190 554 232 522 200 151 157 
9 57 227 249 198 194 192 1300 255 504 216 158 169 
10 156 226 297 212 200 194 1560 278 369 216 158 205 

11 256 224 270 251 193 194 1000 280 242 208 157 208 
12 220 224 240 385 200 195 862 262 244 197 169 194 
13 209 222 246 341 200 195 874 282 253 192 189 372 
14 212 222 235 308 198 197 802 444 250 188 188 652 
15 213 224 221 281 201 208 766 363 310 185 179 567 

16 212 228 200 277 200 211 822 321 359 183 169 364 
17 213 231 160 386 198 465 662 342 271 182 158 533 
le 213 229 150 647 195 686 578 770 245 177 154 807 
19 297 228 205 510 188 741 465 942 266 174 152 507 
20 321 228 237 419 204 913 471 606 312 173 152 300 

21 276 230 232 325 212 1120 504 402 323 179 155 271 
22 216 261 231 313 223 936 477 333 301 191 169 358 
23 25? 368 245 260 227 634 444 298 232 188 172 583 
24 303 391 325 220 229 502 375 298 212 177 162 495 
25 304 331 483 210 230 408 402 290 211 166 151 315 

26 269 381 617 208 220 380 417 270 188 162 148 250 
27 244 587 515 206 207 397 402 236 200 175 149 272 
78 237 551 411 205 208 401 390 236 321 189 148 269 
29 243 384 351 204 208 401 441 236 554 191 152 256 
30 243 331 313 203 --- 414 626 238 366 184 157 239 
31 234 --- 279 202 432 --- 244 --- 173 156 ---

TOTAL 6481 8462 8797 8475 5928 11993 18422 11445 9097 6041 4968 9627 
MEAN 209 282 284 273 204 387 614 369 303 195 160 321 
AAX 321 587 617 647 230 1120 1560 942 554 272 189 807 
MIN 57 222 150 174 188 188 375 232 188 162 148 157 
CFSM .43 .58 .58 .56 .42 .80 1.26 .76 .62 .40 .33 .66 
IN. .50 .65 .67 .65 .45 .92 1.41 .87 .69 .46 .38 .74 

CAL YR 1979 �TOTAL 131341 MEAN 360�MAX 1900 MIN 57 CFSM�.74 IN�10.03 
WTR YR 1980 TOTAL 109736 MEAN 300 MAX 1560 MIN 57 CFSM .62 IN�8.38 



 409 STREAMS TRIBUTARY TO LAKE HURON 


04154000 CHIPPEWA RIVER NEAR MOUNT PLEASANT, MI 


LOCATION.--Lat 43.37'32", long 84.42'28", in NW' N84 sec.8, T.14 N., R.3 W., Isabella County, Hydrologic Unit 04080202, on right bank 

12 ft (4 m) downstream from bridge on South Leaton Road, 3.8 mi (6.1 km) northeast of Mount Pleasant, and 36 mi (58 km) upstream 

from mouth. 


DRAINAGE AREA.--416 mi. (1,077 km.). 


PERIOD OF RECORD.--October 1930 to September 1931, October 1932 to current year. Monthly discharge only for sane periods published in 

WSP 1307. Gage-height records for flood seasons collected in this vicinity 1910-27, are contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 744: Drainage area. WSP 1337: 1931, 1933-40, 1945, 1948-49. 


GAGE.--Water-stage recorder. Datum of gage is 710.38 ft (216.524 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Oct. 21, 1938, nonrecoridng gage at site 30 ft (9 m) upstream at present datum. 


REMARKS.--Records good except those for the winter period, which are fair. Diurnal fluctuation below 750 ft3/s (21.2 m3/s) caused by 

powerplant at Mount Pleasant prior to 1962, occasional regulation at low flow since. Since July 30, 1968, occasional regulation by 

control structures on lake outlets. Several observations of water temperature were made during the year. National Weather Service 

gage-height telemark at station. 


AVERAGE DISCHARGE.--49 years, 304 ft3/s (8.609 m./s), 9.92 in/yr (252 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,960 ft3/s (140 m3/s) Mar. 8, 1946, gage height, 12.78 ft (3.895 m); minimum, 

12 ft3/s (0.34 m3/s) Aug. 18, 1945; minimum daily, 19 ft3/s (0.54 m3/s) Aug. 16, 1936; minimum gage height, 2.70 ft (0.823 m) 

Oct. 8, 1966. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 707 ft3/s (20.0 m3/s) Apr. 10, gage height, 4.74 ft (1.445 m); maximum gage height, 

6.98 ft (2.128 m) Mar. 17, backwater from ice; no peak above base of 1,000 ft3/s (28.3 m3/s); minimum discharge, 118 ft3/s 

(3.34 m3/s) Oct. 1, 2; minimum gage height, 2.95 ft (0.899 m) Oct. 1, 2, 3. 


DISCHARGE,�IN CUBIC FFET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 119 188 316 282 185 180 318 383 230 208 158 137 
2 119 194 304 278 185 180 245 374 225 197 152 148 
3 121 190 309 272 185 180 217 366 227 186 149 158 
4 124 191 295 265 185 180 269 347 223 180 147 144 
5 125 187 291 255 185 180 288 329 219 176 142 137 

6 127 188 288 240 185 180 257 309 253 174 141 130 
7 131 189 288 225 185 180 302 293 318 169 138 125 
a 135 198 289 210 185 180 376 279 601 190 159 122 
R 145 227 280 205 185 180 595 272 545 193 162 129 

10 145 218 281 200 185 180 694 263 472 178 155 141 

11 148 214 276 200 185 180 657 256 379 168 152 138 
12 151 209 275 200 185 180 651 250 333 176 157 135 
13 155 204 270 200 185 180 643 255 306 204 160 210 
14 154 266 264 195 185 180 576 267 282 201 156 382 
15 152 301 270 195 185 180 597 266 272 199 152 464 

16 154 303 260 195 185 190 584 264 253 194 144 476 
17 157 297 260 190 185 230 517 265 237 192 140 547 
18 156 298 260 190 185 290 488 328 227 181 138 627 
19 161 297 260 190 185 390 461 356 225 170 136 526 
20 176 292 255 190 180 532 450 360 235 167 142 462 

21 178 307 250 190 180 565 426 346 232 170 145 407 
2? 190 324 239 190 180 522 406 328 225 169 149 393 
23 197 337 251 190 180 460 381 299 218 168 146 580 
24 206 324 279 190 180 420 367 277 213 163 141 500 
25 201 312 428 185 180 385 373 261 206 160 138 435 

26 198 393 387 185 180 375 355 246 204 168 137 396 
27 190 387 341 185 180 364 333 239 197 175 134 355 
28 187 361 322 185 180 355 330 231 208 177 137 329 
29 186 341 311 185 180 339 361 224 245 168 140 306 
30 182 326 301 185 --- 316 386 227 220 163 137 291 
31 181 --- 291 185 318 --- 239 --- 159 133 ---

TOTAL 4951 8063 8991 6432 5315 8751 12903 8999 8230 5543 4517 9330 
MEAN 160 269 290 207 183 282 430 290 274 179 146 311 
MAX 206 393 428 282 185 565 694 383 601 208 162 627 
MIN 119 187 239 185 180 180 217 224 197 159 133 122 
CFSM .39 .65 .70 .50 .44 .68 1.03 .70 .66 .43 .35 .75 
IN. .44 .72 .80 .58 .48 .78 1.15 .80 .74 .50 .40 .83 

CAL YR 1979�TOTAL 108428 MEAN 297�1390 MIN�.71 IN 9.70
MAX 111 CFSM�

WTR YR 1980�92025 MEAN 251�119 CFSM .60 IN 8.23
TOTAL MAX 694 MIN�




 

 

  

 

 

     
     

410 STREAMS TRIBUTARY Ta LAKE HURON 


04155000 PINE. RIVER AT ALMA, MI 


LOCATION.--Lat 43°22'46", long 84°39'20", in SW4 SE1/4 sec.34, T.12 N., R.3 W., Gratiot County, Hydrologic Unit 04080202, on right bank 

270 ft (32 m) downstream from Superior Street Bridge in Alma, 0.6 mi (1.0 km) downstream from municipal reservoir, and 38 mi (61 km) 

upstream from mouth. 


DRAINAGE AREA.--288 mi. (746 km.). 


PERIOD OF RECORD.--October 1930 to current year. Gage-height records for flood seasons collected in this vicinity 1910-28 are contained 

in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 744: Drainage area. WSP 1307: 1945(M). WSP 1337: 1931, 1932-34(M), 1936, 1939, 1945, 1949. 


GAGE.--Water-stage recorder. Datum of gage is 718.37 ft (218.959 m) National Geodetic Vertical Datum of 1929. Prior to Dec. 10, 1930, 

nonrecording gage at Superior Street Bridge at different datum. Dec. 10, 1930, to June 15, 1938, nonrecording gage at site 70 ft 

(21 m) downstream from bridge and June 16 to Oct. 25, 1938, nonrecording gage at bridge at present datum. 


REMARKS.--Records good except those for the winter period, which are poor. Occasional regulation caused by dam 0.6 mi (1.0 km) above 

station and by variable backwater from powerplant at St. Louis, 5.2 mi (8.4 km) below station. About 3.6 ft2/s (0.10 m2/s) 

diverted above station for municipal and industrial use; sewage effluent is returned below station. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--50 years, 212 ft3/s (6.004 m3/s), 10.00 in/yr (254 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,400 ft3/s (125 m3/s) Mar. 19, 1948, gage height, 10.81 ft (3.295 m); minimum daily, 

0.40 ft3/s (0.011 m2/s) Sept. 6, 1964, caused by closing dam during construction of waterworks. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 814 ft3/s (23.1 m3/s) Mar. 21, gage height, 5.27 ft (1.606 m); minimum, 27 ft3/s (0.76 

m2/s) Aug. 27, 30; minimum gage height, 0.63 ft (0.192 m) Oct. 1. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 35 114 230 311 128 128 287 321 178 157 92 43 

2 35 82 220 280 127 126 287 322 185 146 70 56 

3 37 95 221 240 126 124 299 317 206 132 80 58 

4 
 39 116 199 220 125 122 445 302 198 129 85 63 

5 39 103 176 185 124 120 461 262 188 148 75 62 


6 40 98 182 150 123 119 441 226 203 145 57 56 

7 42 94 147 135 122 98 442 210 225 150 47 63 

8 43 97 141 130 120 102 449 198 348 121 56 58 

9 43 107 161 121 120 156 546 189 339 97 52 51 

10 45 114 156 155 118 135 536 183 336 97 67 55 


11 47 107 180 200 117 154 498 190 326 79 69 69 

12 50 107 193 230 116 148 555 169 285 94 60 71 

13 50 93 162 200 116 132 547 183 231 121 54 89 

14 76 93 144 180 115 114 498 198 191 128 53 83 

lb 104 101 123 170 115 135 529 197 177 108 47 123 


16 93 114 148 166 114 182 485 187 178 103 43 142 

17 88 115 145 162 113 406 430 194 179 95 42 154 

18 77 118 87 160 112 444 401 246 164 87 59 161 

19 87 128 88 155 112 464 376 247 178 96 58 179 

20 62 108 96 150 115 635 349 272 146 109 54 168 


21 73 134 95 148 118 781 331 280 188 116 48 168 

22 94 131 96 146 143 655 310 258 188 105 50 128 

23 87 174 116 144 170 598 287 210 157 109 52 188 

24 90 187 211 142 188 532 282 179 152 107 70 208 

25 92 206 421 140 192 470 278 175 136 91 77 220 


26 104 242 423 138 200 406 280 172 119 80 54 217 

27 111 234 457 137 130 353 290 156 114 106 37 196 

28 101 231 494 136 122 309 288 137 144 138 32 151 

29 107 252 466 134 124 296 303 141 161 139 34 150 

30 97 250 409 132 --- 283 314 157 159 128 29 111 

31 98 --- 349 130 279 --- 156 --- 120 33 ---


TOTAL 2186 4145 6736 5227 3765 9006 11824 6634 5979 3581 1736 3541 

MEAN 70.5 138 217 169 130 291 394 214 199 116 56.0 118 

MAX 111 252 494 311 200 781 555 322 348 157 92 220 

MIN 35 82 87 121 112 98 278 137 114 79 29 43 

CFSM .25 .48 .75 .59 .45 1.01 1.37 .74 .69 .40 .19 .41 

IN. .28 .54 .87 .68 .49 1.16 1.53 .86 .77 .46 .22 .46 


CAL YR 1979 TOTAL 70148 MEAN 192 MAX 768 MIN 31 CFSM .67 IN 9.06 

wT9 YR 1980 TOTAL 64360 MEAN 176 MAX 781 MIN 29 CFSM .61 IN 8.31 




 411 STREAMS TRIBUTARY TO LAKE HURON 


04155500 PINE RIVER NEAR MIDLAND, MI 


LOCATION.--Lat 43.33'52", long 84.22'09", in SW4 N8N4 sec.4, T.13 N., R.1 E., Midland County, Hydrologic Unit 04080202, on left bank at 

downstream side of bridge on Meridian Road, 7.2 mi (11.6 km) southwest of Midland, and 7.8 mi (12.6 km) upstream from Chippewa River. 


DRAINAGE AREA.--390 mil (1,010 km2), approximately. 


PERIOD OF RECORD.--May 1934 to September 1938, February 1948 to current year. 


REVISED RECORDS.--WSP 1207: Drainage area. WSP 1307: 19344). WSP 1337: 1936-38, 1948-49. 


GAGE.--Water-stage recorder. Datum of gage is 623.94 ft (190.177 m) National Geodetic Vertical Datum of 1929. Prior to Sept. 30, 1938, 

nonrecording gage at same site, at datum 5.55 ft (1.692 m) lower. Feb. 3, 1948, to Dec. 13, 1951, nonrecording gage at present site 

and datum. 


REMARKS.--Records good except those for the winter period, which are poor. Regulation at low and medium flows by hydroelectric power-

plant at St. Louis. Same diversion above station for irrigation. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--36 years, 292 ft3/s (8.269 m./s), 10.17 in/yr (258 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,360 ft./s (180 m./s) Mar. 20, 1948, gage height, 10.00 ft (3.048 m), from graph 

based on gage readings; maximum gage height, 12.08 ft (3.682 m) Feb. 2, 1968, backwater from ice; minimum discharge, not determined. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,290 ft3/s (64.9 m./s) Mar. 22, gage height, 6.27 ft (1.911 m), only peak above base 

of 1,200 ft./s (34.0 m./s); minimum, 10 ft3/s (0.28 m./s) Aug. 19; minimum gage height, 2.15 ft (0.655 m) Oct. 16. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 
2 
3 
4 
5 

96 
115 
112 
80 
51 

77 
159 
97 
59 
122 

296 
319 
245 
252 
151 

344 
282 
290 
270 
238 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

352 
417 
376 
742 
872 

398 
412 
363 
308 
321 

125 
164 
182 
198 
223 

117 
137 
98 
138 
53 

145 
170 
55 
50 
78 

53 
61 
96 
98 
89 

6 
7 
8 
9 
10 

68 
73 
78 
86 
88 

127 
109 
103 
95 
101 

182 
243 
188 
163 
215 

270 
290 
300 
250 
220 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

666 
644 
659 
981 
963 

273 
194 
173 
169 
166 

166 
311 
412 
539 
457 

95 
93 
145 
221 
74 

114 
97 
107 
220 
129 

106 
58 
61 
121 
105 

11 
12 
13 
14 
15 

90 
64 
25 
17 
14 

105 
98 
136 
111 
105 

196 
149 
216 
259 
177 

200 
185 
170 
160 
150 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

766 
765 
864 
712 
739 

120 
165 
161 
152 
182 

415 
382 
331 
263 
206 

153 
73 
87 
77 
149 

185 
133 
108 
83 
34 

59 
93 
121 
172 
104 

16 
17 
18 
19 
20 

40 
134 
86 
103 
97 

102 
87 
141 
93 
162 

157 
129 
311 
289 
378 

145 
142 
140 
138 
136 

130 
130 
130 
130 
130 

140 
160 
270 
1000 
1480 

774 
606 
528 
493 
466 

197 
181 
211 
352 
257 

189 
173 
161 
181 
174 

125 
108 
141 
54 
51 

33 
32 
18 
11 
61 

145 
244 
298 
267 
323 

21 
22 
23 
24 
25 

105 
45 
122 
103 
71 

114 
196 
144 
214 
208 

287 
216 
122 
118 
595 

135 
132 
131 
130 
130 

130 
130 
130 
130 
130 

1920 
2120 
1590 
1460 
1350 

385 
372 
361 
309 
374 

284 
269 
235 
197 
134 

175 
101 
187 
145 
153 

62 
142 
123 
108 
103 

120 
128 
146 
39 
17 

175 
373 
337 
390 
345 

26 
27 
28 
29 
30 
31 

126 
61 
117 
88 
107 
114 

294 
312 
329 
258 
377 
---

866 
463 
625 
598 
497 
467 

130 
130 
130 
130 
130 
130 

130 
130 
130 
130 
---

1170 
605 
437 
397 
376 
381 

348 
301 
367 
384 
441 
---

121 
118 
129 
112 
119 
210 

180 
133 
107 
87 
142 
---

136 
76 
81 
108 
164 
125 

75 
108 
105 
49 
90 
48 

380 
362 
310 
183 
294 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

2576 
83.1 
134 
14 

.21 

.25 

4635 
155 
377 
59 

.40 

.44 

9369 
302 
866 
118 
.77 
.89 

5758 
186 
344 
130 
.48 
.55 

3770 
130 
130 
130 
.33 
.36 

16806 
542 
2120 
130 
1.39 
1.60 

17027 
568 
981 
301 
1.46 
1.62 

6683 
216 
412 
112 
.55 
.64 

6709 
224 
539 
87 

.57 

.64 

3417 
110 
221 
51 

.28 

.33 

2788 
89.9 
220 
11 

.23 

.27 

5823 
194 
390 
53 

.50 

.56 

CAL YR 1979�TOTAL 92569 MEAN 254 
WTR YR 1980�TOTAL 85361 MEAN 233 

MAX 
MAX 

2890 
2120 

MIN�14 CFSM .65 IN 8.83 
MIN�11 CFSM .60 IN 8.14 



 

 

  
   

412 STREAMS TRIBUTARY TO LAKE HURON 


04156000 TITTABAWASSEE RIVER AT MIDLAND, MI 


LOCATION.--Lat 43035'43", long 84°14'08", in NW4 NE1/4 sec.28, T.14 N., R.2 E., Midland County, Hydrologic Unit 04080201, on right bank 

2,000 ft (610 m) downstream from dam at Dow Chemical Co. powerplant in Midland, 0.7 mi (1.1 km) upstream from Bullock Creek, 1.4 mi 

(2.3 km) downstream from Chippewa River and 23 mi (37 km) upstream from mouth. 


DRAINAGE AREA.--2,400 mil (6,200 km2), approximately. 


PERIOD OF RECORD.--March 1936 to current year. Gage-height records for flood seasons collected in this vicinity 1910-26, 1928, and 

since 1946 are contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 1045: 1945. WSP 1144: 1948. 


GAGE.--Water-stage recorder. Datum of gage is 580.28 ft (176.869 m) National Geodetic Vertical Datum of 1929. Prior to Sept. 30, 1955, 

at datum 10.00 ft (3.048 m) higher. 


REMARKS.--Records poor. Water is diverted from river a short distance above station for industrial use. Snail part returned to 

river 0.25 mi (0.4 km) below station,remainder returned 1 mi (1.6 km) below. Extremes and daily discharges not adjusted for 

diversion. Prior to May 20, 1970, discharge below 4,000 ft3/s (113 m2/s) regulated by dam 2,000 ft (610 m) above station; 

fixed crest dam since. Several observations of water temperature were made during the year. National Weather Service gage-height 

telemark at station. 


AVERAGE DISCHARGE.--44 years, 1,647 ft3/s (46.64 m3/s), 9.32 in/yr (237 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 34,000 ft3/s (963 m3/s) Mar. 21, 1948, gage height, 29.50 ft (8.992 m); minimum, 

39 ft3/s (1.10 m3/s) Oct. 12, 1942; minimum daily, 111 ft3/s (3.14 m2/s) Aug. 21, 1949; minimum gage height, 9.04 ft (2.755 m) 

Aug. 19, 1954, caused by bridge construction above station. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known since at least 1907, 29.7 ft (9.05 m) Mar. 28, 1916, discharge, 34,800 ft3/s 

(986 m3/s), from information by U.S. Weather Bureau. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 6,090 ft2/s (172 m3/s) Apr. 10, gage height, 16.38 ft (4.993 m), no peak above base 

of 7,000 ft3/s (198 m2/s); minimum, 288 ft3/s (8.16 m2/s) Aug. 26, gage height, 9.41 ft (2.868 m); minimum daily, 355 ft3/s 

(10.1 m3/s) Oct. 7. 


DISCHARGE, IN CUBIC FEET PEP SECOND,�WATER YEAR OCTOBER 1979 TO SERTEIBER 1980 
mFAN VAI UES 

Ocv nCT NOV�DEC JAN FF8 MAR�APR MAY JUN�JUL AUG SEP 

1 390 902 960 1310 790 440 2070 3840 740 1730 620 385 
2 500 978 570 1500 500 360 2210 3330 1220 1700 515 500 
3 499 500 1030 1620 400 580 2230 2760 1140 1640 440 818 
4 475 360 1140 1100 450 960 2370 1760 1080 818 505 750 
5 458 615 1010 560 560 840 3230 1940 1090 460 510 645 

6 383 755 881 380 450 820 2720 2120 1580 430 530 475 
7 355 570 1080 640 450 800 2260 1880 1340 535 520 400 
8 449 545 848 1100 550 400 2850 1560 2770 665 555 475 
9 627 550 595 990 360 360 4460 1590 2970 780 530 525 

10 521 485 836 930 360 740 6050 916 2770 680 535 655 

11 516 430 1390 1020 470 895 5450 795 1940 650 605 848 
12 628 545 1680 970 460 1080 4920 888 1390 515 610 705 
13 439 580 1070 923 400 1050 4740 1150 1170 '480 575 1240 
14 363 92.3 870 1490 470 1030 4470 1520 895 765 575 1810 
15 529 848 590 1690 500 500 4920 1810 780 690 675 1460 

16 637 775 600 1710 410 460 5100 1600 1040 590 465 1500 
17 555 545 720 2090 360 1700 4640 1050 1030 765 400 2040 
18 487 555 1000 2250 380 1200 4280 2130 994 790 625 2640 
19 645 765 650 1720 800 3660 4090 4160 1540 510 640 2510 
2u 540 1110 1000 880 1150 3790 2300 3970 1570 425 530 2190 

21 473 1180 940 1110 1390 3990 2420 3560 854 675 575 1200 
22 595 665 660 1.350 1620 4920 2580 3450 570 765 610 1580 
23 790 938 550 1340 790 4230 2480 1890 1090 525 510 2400 
24 923 715 1440 1550 500 3640 2430 1170 1160 455 435 2920 
25 916 715 2410 1590 850 3260 2650 867 902 685 480 2640 

26 800 1510 3220 800 870 2630 1960 780 923 530 445 2170 
27 495 2050 2810 360 650 2710 1500 1340 1100 495 485 1440 
28 440 2040 2610 730 800 2260 2230 1480 730 710 505 938 
29 680 1980 1970 800 800 1580 2890 916 1130 735 485 1180 
30 705 1990 1350 700 --- 1390 3970 1000 1740 790 460 1160 
31 730 --- 1940 740 1890 --- 806 --- 755 400 ---

TOTAL 17543 27069 38420 381343 18540 56185 100670 58228 39248 22738 16350 40199 
MEAN 566 902 1239 1159 639 1812 3356 1878 1308 733 527 1340 
MAX 923 2050 3220 2250 1620 4920 6050 4160 2970 1730 675 2920 
MIN 355 360 550 360 360 360 1500 780 570 425 400 385 
t _ 25.6 23.6 27.7 27.2 18.4 22.8 26.5 20.9 26.9 34.0 32.5 30.7 

MEANt 591 926 1267 1187 658 1835 3382 1899 1335 768 560 1371 
CPSM# .25 .39 .53 .49 .27 .76 1.41 .79 .56 .32 .23 .57 
INt .28 .43 .61 .57 .30 .88 1.57 .91 .62 .37 .27 .64 

CAL vd 1079 TOTAL. 539091�MEAN 1477�MAX 9390�MTN 253�MEANf 1503 CFSM# .63 INf 8.51 
87k VP 1960 TOTAL 471133�MEAN 1267�MAX 6050�mTN 355�MEA1,1# 1314 CFSMf .55 INt 7.45 

t Diversion in cubic feet per second, for industrial use; furnished by Dow Chemical Co. 


t Adjusted for diversion made by Dow Chemical Co. 
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413
STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 43°24'46", long 83°57'47", in MN% SE sec.26, T.12 N., R.4 E., Saginaw County, Hydrologic Unit 04080206, on right bank 

1,000 ft (305 m) downstream from bridge on Rust Avenue in Saginaw, 1.9 mi (3.1 1cm) downstream from Tittabawassee River and 20.3 mi 

(32.7 km) upstream from mouth. Water quality sampling site at downstream side of bridge on Rust Avenue. Water quality monitor 

located 1,000 ft (305 m) downstream on downstream side of bridge on Court Street. 


DRAINAGE AREA.--6,060 mi. (15,700 km.), approximately. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--1904, 1908-9, 1912-13, 1916, 1918-19, 1929-30, and 1942 (flood discharge for certain periods only) in WSP 1084; 

December 1942 to current year (high-water periods only); no high water 1944, 1949, 1953, 1955, 1958, 1961, 1963, 1964, 1966. 

Gage-height records for flood seasons collected in this vicinity 1910-20, and for entire years since 1921 are contained in reports 

of U.S. Weather Bureau. 


GAGE.--Water-stage recorder. Datum of gage is 565.11 ft (172.246 m), International Great Lakes datum. Prior to Oct. 1, 1972, non-

recording gage at site 1.9 mi (3.1 km) downstream at same datum. Auxiliary water-stage recorder on right bank near Alpin Beach, 

19.9 mi (32.0 km) downstream. 


REMARKS.--Water-discharge records good. Considerable diversion through metropolitan area of Saginaw. National Weather Service gage-

height telemark at station. 


COOPERATION.--Auxiliary gage-height record furnished by NOAA-National Ocean Survey. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 68,000 ft3/s (1,930 m3/s) Mar. 30, 1904, gage height, 24.9 ft (7.59 m), site then 

in use. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 13,600 ft./s (385 m3/s) Apr. 17; maximum daily gage height, 15.95 ft (4.862 m) 

Apr. 14. 


DISCHARGE, IN CUPIIC FEET PER 	cEcoNn, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

D4Y OCT NOV 	 DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

2 

4 


10100 

7�
 11000 

9 10500 

10 
 11200 

11 	 11100 
12 11400 

13 

14 
 10900 

18 
 11500 

16 13100 

17 13600 

18 11500 

19� 10600 

20 


21�	 10700 
2? 10100 

23 10300 

24 

25 

26 
27 
28 
29 

30 

31 
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STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: November 1974 to current year. 

WATER TEMPERATURES: November 1974 to current year. 


INSTRUMENTATION.--Water-quality monitor since Nov.. 6, 1976. 


REMARKS.--Interruptions in the daily record were due to malfunctions of the instrument. Instantaneous water-discharge measurements are 

made at times of monthly sampling. Biological Data (Phytoplankton) is for the 1979 and 1980 water year. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded, 1,230 micromhos Jan. 5, 1977; minimum recorded, 224 micromhos Mar. 13, 1977. 

WATER TEMPERATURES: Maximum, 30.00C July 10, 14, 20, 1977; minimum, 0.0°C on many days during winter periods. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPF-� OXYGEN, COLI- STREP-

CIFIC OIS- FORM, TOCOCCI�HARD-


STREAM- CON-� SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

FLOW, DUCT-��TEMPER- OXYGEN,�0.7 KF AGAR DIS-
(PER- NESS NONCAR-

INSTAN- ANCE PH ATURE, DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 


DATE 
TIME TANEOUS (MICRO- FIELD WATER SOLVED SATUR- (COLS./ PER 

(CFS) MHOS) (UNITS) (DEG C) (MG/L1 ATION) 100 ML) 100 ML) 
AS 

CAC03) 
(MG/L (MG/L 
CAC03) AS CA) 

OCT 
16... 1430��426�781 7.9 11.0 9.4 86 1200 140 270 99 69 

NOV 
27...�1400 2510 700 7.8 5.0 10.6 84 550 480 280 100 74 

DEC 
19... 1000 805 7.8 .0 13.2 92 82 23 310 84 81 

JAN 
23... 1100��724�7.8�.0 11.5 81 160 K52 290 100 80 

FER 
27...�1400 642 7.6 .0 12.0 83 88 160 250 64 70 

MAR 
26... 1200 7860 527 7.6 2.5 11.8 86 190 100 210 61 57 
APR 

1300 9970 562 7.7 9.0 10.7 95 K690 340 240 120 66 
MAY 
21...�1400 8890 586 7.8 19.0 9.7 105 180 320 250 78 68 

JUN 
18...�1200 1010 755 8.0 20.0 9.8 108 K80 K31 280 83 77 

JUL 
16... 1300 1020 /54 m.3 28.0 8.0 104 K620 260 89 69 
AUG 
21... 1030 1800 682 8.1 26.0 9.2 1 510 93 270 85 72 

SEP 
18...�1330 6130 589 7.9 18.5 7.1 0 K7800 860 220 56 55 

MAGNF- SILVER, sonIum POTAS- CARBON 
SLUM, 
nIS-

TOTAL 
RECOV-

SODIUM, 
OIS-

AD-
SOUP-

SIUm, 
DIS-

RICAR-
HONATE CAR-

ALKA-
LINITY 

DIOXIDE 
DIS-

SULFATE 
DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

ERARLE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

T1ON 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS K) 

(MG/L 
AS 

HC031 

BONATE 
(MG/L 
AS CO31 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

OCT 
16... 24 53 1.4 29 4.2 210 0 170 4.2 63 

NOV 
27... 22 0 46 1.2 35 3.1 210 0 170 5.3 60 

DEC 
19." 25 48 1.2 25 4.1 270 0 220 6.8 73 

JAN 
23... 2? 0 34 .9 27 2.6 230 0 190 5.8 64 

FE-( 
27... 19 0 31 .8 21 3.3 230 0 190 9.2 60 

MAR 
26... 16 20 '..6 17 3.6 180 0 150 7.2 48 
APR 
09... 18 0 18 .5 14 3.5 150 0 120 4.8 50 
MAY 
21... 19 0 23 .6 17 2.7 210 0 170 5.3 56 

JUN 
16... 22 41 1.1 24 3.0 250 0 210 3.9 63 

JUL 
16... 21 55 1.5 31 3.7 210 0 170 1.7 59 

AU -̀1 
21... 23 0 44 1.2 26 4.1 230 0 190 2.9 55 

SEP 
18... 20 0 35 1.0 25 3.9 200 0 160 3.9 40 
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415
STREAMS TRIBUTARY TO LAKE HURON�
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


WATF9 QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SOLIDS, SOLIDS,�NITRO-�NITRO-

C-LO-�SILICA, RESIDUE SUM OF�NITRO- NITRO- NITRO-
FLUO-� SOLIDS, GEN, GEN,�����

RIDE.�-. DIS-��CONSTI- GEN,���GEN.��GEN,
RIDE AT 180�DIS- NO2.0403 AMMONIA�

OIS-�DIS-�SOLVED�SOLVED NO2.NO3 AMMONIA DIS-��
DEG. C TUFNTS,�DIS-��AMMONIA 

SOLVED SOLVED (MG/L DIS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVE() SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE AS CL)��SI02)��,/L) DAY) AS N) AS N)�
AS F) (MC (MG/L) AS N)����AS N)��AS NH4) 


OCT 

15... 100��3.9 425 572 .76 .78 .840 1.0
.3 497 .620���������


NOV 

21... 84��5.3 402 .83������.230 .28
.2 428 2900 .80 .000��

DEC 

19... 91��.3 5.6 504 467����1.4 1.100 1.3
1.4� .920���


JAN 

23... 75��7.3 408� 2.0�.590��
.2 446��2.0�.680 .82 


FE,i 

27...�.2 403 1.0�.460 .56
59�6.7 367����1.0�.430��


MAR 

26... 43��5.8 201 6860 4.4������.610 .540���
.2 323 1.7 .74 

APR 

09... 48��4.5 405 298 5.0������.170 .21
.2 10900 3.5�.070��

MAY 

21... 49��4.1 414 2.1������.070 .02
.2 333 9940 1.9�.070��


JUN 

13... 86��2.8 541 424 2.1������.070 .08
.3 1480 2.0�.050��


JUL 

15... 110��.3 2.2 548 426 1510 .78 .78�������.040 .000��
.05 


AUG 

21... 96��4.2 415 .58 .200 .24
.4 504 2450 .57�������.060��

SEP 

18... 58��.1 4.5 319 5890 1.6������.180��.22
356 .94 


SED. 

NITRO- GEN,AM-� PROS-�MENT�


NITRO-� SEDI-�

SUSP. 


GEN,�MONIA .�NITRO- NITRO- PROS-���PROS-�SEDI- DIS-���SIEVE
PHORUS, CARBON, 

ORGANIC ORGANIC GEN.�
GEN, PHORUS, PHORUS, DIS- ORGANIC MENT, CHARGE, DIAM. 

TOTAL�TOTAL��TOTAL��SOLVED SUS-����% FINER
TOTAL TOTAL TOTAL TOTAL SUS-�

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 


DATE AS N)��AS N)��AS P)�AS P)��(MG/L) (T/DAY)���
AS N) AS NO3)�AS PO4) AS C) .062 MM 


OCT 

16... 1.3��2.9��.180 .080��� 29��
2.1 13�.55 25 100 


NOV 

27... .87 1.9���� .43 6.7���176��
1.1 8.5� .220 26 100 


DEC 

19... 1.1��3.6��.100 .31 .070 21
2.2 16� 5.3����


JAN 

23... .62 3.3����.090�.060
1.3 15�.28 


FE8 

27... .01 .47 1.5����.010 .03 4.5
6.5 .010����

MAR 

26... .59 5.6����.180 .060��� 594��
1.2 2 .55 28 100 

APR 

09... .39 .56 25�.240 .74 .040���91 2450��
5.6���� 100 

MAY 

21... 1.0��3.2��.030 .09 .030 38 100
1.1 14� 13����912��


JUN 

18.o. 15�.46 47 100
1.1��1.2 3.3��.150 .040 9.3����128��


JUL 

16... 1.4��2.2 .170 .050 44 100
1.4�9.7�.52 13����121��


AUG 

21... 1.3��2.1��.090 .060��� 272��
1.5 9.2�.28 56 100 


SEP 

1Meire� 2.4��� 1290��
.64 .82 11�.250 .77 .060���78 100 
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416 
 STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


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��(UG/L�(UG/L�
(UG/L (UG/L�(UG/L (UG/L��(UG/L 
DATE 
� 

AS AS)�AS 8A)��AS CD)��AS CR)�AS AS) AS BA) AS CD) AS CR)��AS CO) 


OCT 

16...�6� 90 2 20��
<10�1 


JAN 

23...�1100�2�0�60 1�30 


1430�4�


100�
APR 
09...�1300�1�1 100��50 0 0 30��030�
SEP 
18...�1330�4�4 100��0 40��1100 0 10�


MANGA 

COPPER,�IRON.�LEAD,�
NESE, MANGA- MERCURY 


COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE. TOTAL 

OIS- 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��(UG/L��(UG/L��(UG/L
(UG/L (UG/L (UG/L (UG/L�


DATE�AS CO) AS CU)��AS FE)��AS FE) AS P8)��AS MN)��AS HG)
AS CU) AS P8) AS MN)�


OCT 

16... 1 8 4 780 20 8 0 50 10 .2 

JAN 
23... 4 4 400 20 4 1 40 30 .3 
APR 
09... 0 10 3 2800 50 9 1 110 30 .2 

SEP 
18• • • 0 16 2 2600 20 10 2 140 20 .3 

ZINC,�CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS... RECOV- DIS- NIUM, DIS.. DIS:. RECOV- DIS- DIS- SUS­
SOLVED ERABLE SOLVED TOTAL SOLVED SOLVED ENABLE SOLVED SOLVED PENDED 

(UG/L (UG/L��(UG/L��(UG/L��(MG/L�


NICKEL.�SELE-�


(UG/L (UG/L (0G/L (UG/L��(MG/L 

OATF�AS NI)��AS SE) AS ZN) AS ZN)��AS C)
AS HG) AS NI) AS SE)��AS AG)��AS C)�


OCT 

18... <.1 12 9 0 0 0 
 30 6 9.1 1.0 


JAN 

23... .1 6 6 0 0 0 30 40 
 7.6 .5 

APP 

09... .2 5 3 0 0 0 180 16 .9 


SEP 

18... .3 8 0
6 0 0 90 10 2.2 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSFS OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS�PERI- CHLOR-A CHLOR-H 

OF CHLOPO PERI- PHYTON PERI- PERI­
EX'O- PHYL_ PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO.. CHROMO 

(DAYS) PERT ASH��
DRY GRAPHIC GRAPHIC 


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE�(UNITS) G/SQ M��(MG/M2)
G/S0 M (MG/M2)�


NOV 

27... 1400 608 5.04 5.83 1.30
42� .000 


JUL 

16... 1300 28�7.17 .180 .360
11330 9.21 


AUG 

21... 1030 37�18.3 24.8 1.30 .000
5000 




   

     

   
 

 

  
 
 
 
 

 

 

417 STREAMS TRIBUTARY TO LAKE HURON 


041570 nu SAGTNAW RIVER AT SAGINAW. MT--CONTINUED 


QUALTTLCTIVE 
AND ASSOCIATED QUANTITATIvE ANALYSFS OF BIOLOGICAL DATA, WATER YEAR OCTOREP 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 NOv 14,79 MAP 22.79 JUN 1.79 JUN 27,79 JUL 26.79 AUG 21.79 

TI,r 
 1130 1100 0930 1300 1030 1430 


TOTAL CFLLS/ML 4600 450 
 33000 67000 27000 11000 


DIVERSITY: DIVISION 1.5 
 1.2 1.2 1.7 1.3 1.7 

.CLASS 1.6 
 1.2 1.3 1.7 1.3 1.7 

..ORDER 2.2 1.8 1.5 2.3 1.7 
 2.1 

...FAMILY 2.6 2.8 
 2.4 2.8 2.1 2.6 

....GENUS 
 3.0 3.1 2.5 3.0 2.5 3.4 


CELLc PER- CELLS PFp- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE: 

.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACTACFAE 
....SCHROFDERIA 170 1 . 0 
...CHLOROCOCCACEAE 
....CHLOROCOCCOM 170 1 
...COELASTPACEAE 
....COELASTRUM 3000 4 1000 4 
...HYORODICTYACEAE 
....PEOTASTRUm 
...mICRACTINIACEAE 

COLENKTNIA -- -
....MICRACTINIUm - 110004 34 
...00CYSTACEAE 
....ANKISTROOESMUS 320 7 1000 3 660 1 * 0 400 4 
....CHLORELLA -- -
....CHOOATFLLA 
....CLOSTERIOPSIS 
....DICTYOSPHAFRIUM 

3q 1 

2800 
-
8 6200 9 

67 
67 
--

1 
1 
-....KIRCHNFRIELLA 

....00CYSTTS 

....SELFNASTRUM 
160 
30 

3 
1 -

--
350 1 

-- -
410 '2 

270 
67 
470 

2 
1 
4 

....TETPAEDRON 39 1 - -- - * 0 200 1 67 1 

....TREOHARIA 

....WESTELLA 
30 1 

- - -
--
410 

-
2 

67 
--

1 
-

...SCFNFOFSMACFAE 

....ACTINASTRUm - -- - -- - 130 1 

....CRUCIGENIA 

....SCENEDFSmUS 
--

24n 5 15 3 2800 8 
1300 
9800 

2 
15 

810 3 
140004 51 

270 2 
2800# 25 

....TFTRASTRUM 16n 3 - 1300 2 410 2 270 2 

..TFTRASPOPALFS 

...COCCnmYXACEAE 

....ELAKATOTHRIX 

..VOLVOCALES 

...CHLAMYDOMONAOACEAE 

....CHLAMYOOMONAs 

....CHLOROGONIUM 
160 3 10 2 690 

170 
2 
1 

980 1 410 2 870 8 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 

....CYCLOTFLLA 

....MELOSTRA 

....STEPHANODISCUS 

21004 47 
-- -

-

20 
50 

4 
11 -- -

110008 32 

-- -
. 0 

190008 28 

1800 7 3000# 27 
130 1 
-- -

..PENNALES 

...ACHNANTHACEAE 

....RHOICOSPHENIA 10 2 

...CYMBELLACEAF 

....AMPHORA 15 3 

....CYmBELLA 5 1 

...DIATOMACEAF 

....DIATOMA 39 1 5 1 

...FRAGILARIACFAE 

....ASTFRIONFLLA -- - 350 1 

....FRAGILARTA 35 8 --

....SYNFDPA 15 3 

...GOMPHONFMATACEAE 

....GOmPHONEMA 79 2 5 1 

...NAVICULACFAF 

....NAVICULA 240 5 1504 33 

...NITZSCHIACFAE 

....NIT7SCHIA 

...SURIRELLACEAE 
160 3 5 1 3600 5 810 3 130 1 

....CYMATOPLEURA 5 I 
..SURTRELLA 

.CHRYSOPHYCEAE 

..CHRY<OMONADALES 

...00HROMONADACEAE 

....00HROMONAS 120 3 350 1 67 1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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����

STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


� �����
DATE� NOV 14,78 MAR 22,79 JUN 1,79 JUN 27979 JUL 26,79 AUG 21979
�����
TIME 
 1130 1100 0930 1300 1030 1430 • 


CELLS PER— CELLS PER— CELLS PER— CELLS PER— CELLS PER... CELLS PER 

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

�
 

CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

o.oCRYPTOCHRYSIDACEAE 

....CHROOMONAS • 0 2
35n a 270�

...CRYPTOMONAOACEAE 

oo"CRYPTOMONAS 980�* 0 8
1 940�


CYANOPHYTA (BLUE —GREEN ALGAE) 

.CYANOPHYCFAE 

..CHROOCOCCALES 

o..CHROOCOCCACEAE 

4,...AGMENELLUM 410�
2 

....ANACYSTIS 15 3 2200 7 8 1100�2
5600�4 270�

"HORMOGONALES 

"oNOSTOCACEAE 

o.o.APHANI7OMENON 

....0SCILLATORIACEAE 

....0SCILLATORIA 13000# 20 4900# 18 

,...SCHIZOTHRIX 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCFAE 

“EUGLENALES 

....FUGLENACEAE 

....EUGLENA� 160�3 200�130�
1 1 


130�
1 
.eo.TRACHELOMONAS�120 91# 20 * 130�•� 3�� 0 1 

PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

"GYMNODINIALFS 

...GYMNODINIACEAE 

....GYMNODINIUM 


NOTE: #�
DOMINANT ORGANISM; EQUAL TO nR GREATER THAN 15% 

— OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




  

  

   

 

 

 

419 STREAMS TRIBUTARY TO LAKE HURON 

04157000 SAuINAw RIVER AT SAGINA4, 4I--CONTINUFD 

clUALITATIvF AND ASSOCIATED PUANTITATIvE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTORLANKTON 

HATE 
 NOu 27.79 MAP 26.80 MAY 21,80 JUL 16,80 AUG 21.80 SEP 18,80
TIME 1400 1200 1400 1300 1030 1330 

TOTAL CELLS/ML 5400 2700 6000 95000 35000 18000 

DIVERSITY: DIVISION 
 1.4 1.5 1.3 1.6 1.1 1.6 

.CLASS 1.4 1.5 1.3 1.6 1.1 1.6 

"ORDER. 0.0 
 2.3 1.9 1.8 1.6 2.0 

...FAMILY 0.0 2.8 2.3 2.2 1.8 2.7 

....GENUS 0.0 3.1 2.9 2.9 2.5 3.0 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CMLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOPOCOCCALFS 
...CHAPACIACEAF 
....SCHROEDERIA 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 
...COELASTPACEAE 
....COELASTRUM 
...HYDPODICTYACEAE 
....PEOIASTRuM 4700 5 
...MICPACTINIACEAE 
....GOLENKTNIA -- - 140 1 
....mICPACTINIUm 2500 3 820 5 
...00CYSTACEAE 
....ANKISTRODESMUS 1100# 20 280 11 210 4 1200 1 460 1 . 0 
....CHLOPELLA 240 5 - -- -- -
....CHODATELLA -- - * 0 
....CLOSTERIOPSIS 
....OICTYOSPHAEPIUM -- - 5300 6 - _ 
....KIRCHNERIELLA - 61 2 -- -- -- - --
....00CYSTIS - 81 3 170 3 620 1 1200 3 620 3 
....SELENASTRUM - 85 1 930 1 920 3 --
....TETRAEDRON 43 1 -- 460 1 
....TPEOBARIA -- - -- - * 0 
....WESTELLA 1800 5 
...SCENEDESMACEAE 
....ACTINASTRum 81 3 2500 3 --
....CRUCIGENIA -- - - -- - 2500 3 690 2 270 2 
....SCENEMESMUS 650 12 81 3 850 14 930 1 1800 5 1600 9 
....TETRASTRUm 330 6 - -- - 1200 1 - --
..TETRASPORALES 
...COCCOmYxAcEAE 

..ELAKATOTHRIX 140 1 
..VOLVOCALFS 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 16n 3 470# 17 85 1 1600 2 230 1 550 3 
....CHLOROGONIUM - 130 2 --

CHRYSORHyTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 1200# 22 850# 32 2600# 43 2900001 31 170000 50 53000 29 
....MELOSIPA -- - 380 6 9600 10 3700 11 750 4 
....STEPHANODISCUS -- - -- - -- -
..PENNALES 
...ACHNANTHACEAE 
....RHOICOSPHENIA 20 1 
...CYmBELLACEAF 
....AMPHORA 
....CYmBELLA 
...DIATOMACEAE 
....DIATomA 61 2 
...FRAGILARIACEAE 
....ASTFRIONELLA 340 6 
....FRAGILAR1A 20 1 
....SYNFDRA 200 4 81 3 130 2 620 1 
...GOmPHONEMATACEAE 
....GOmPHONEmA 
...NAVICULACEAE 
....NAVICULA 410 8 100 4 0 
...NITZSCHIACEAE 
....NITZSCHIA 770 14 81 3 300 5 620 1 3500 10 480 3 
...SURIPELLACEAF 
....CYMATOPLEURA 
..SURIRELLA 43 1 

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 

....00HROMONAS 



 

 

 

�

420� STREAMS TRIBUTARY TO LAKE HURON 


04157080 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


� ���

DATE NOV 27,79 MAP 26,80 MAY 21,80 JUL 16,80 AUG 21,80 SEP 18,80
� ���

TIME. 1400 1200 1400 1300 1030 1330 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 41 1 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHPOOMONAS • 0 
...CRYPTOMONADACEAE 
....CRYPTOMONAS * 0 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCFAF 
..CHROOCOCCALES 
...CHROOCOCCACFAE 
....AGmFNELLUM 30000# 31 
....ANACYSTIS 640�11 930 1 2800 8�270 2 

..HORMOGONALFS 

...NOSTOCACEAE 

....APHANI7OMENON 51008 28 

...0SCILLATORIACEAE 

....0SCILLATORIA 1600�
9 

....SCHTZOTHRIX 338�
6 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLFNOPHYCEAF 

..EUGLENALES 

...EUGLENACEAE 
....EUGLENA * 0 
....EUTREPTIA 41 1 
....PHACUS 
....TRACHFLOMONAS 410# 15 43 1�* 0 

PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAF 

..GYMNODINIALES 

...GYmNODINIACEAE 

....GYmNOOTNIUM 20�
1 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED: LESS THAN 1/2% 
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 421
STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. Cl, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN�MAX�MIN MEAN��MAX MIN��MEAN 

OCTOBER NOVEMBER DECEMBER�JANUARY 

1 833 813 824 775 656 717 652�596 632��931 780��816 
2 876 823 832 723 708 719 693�601 649��853 787��817 
3 934 869 907 748 597 642 781 696 745��839 815��827 
4 923 851 893 675 659 668 882 707 799 960 797 861 
5 899 761 822 641 619 625 745 674 716��932 905��919 

6 802 789 799 777 634 720 744 704 718��929�882 911 
7 805 786 193 915 703 789 732 705 722 918 763�842 
R 837 773 803 719 654 691 724 679 709 790 714�755 
9 861�785 827 722 688 704 729 695 718�741 688��713 

10 913 838 884 749 694 728 800 723 747 744 694 712 

11 874 665 779 749 706 725 818 773 794�719 684��695 
12�750 656 672 769 699 728 825 730 774 732 692��714 
13 765��710�742 853 713 782 726 645 694 798 711��749 

761�/46�� 775�646 ---��

15 740��666��685��735�721 

14�722 841 712��695�666��--- ---


628 723 700�654�


16�672 745 700�716�
778�725��651��741�730 

17�798 732 677��757�741
876�833�� 707�720�

18 822 739 778 713 663 687 892 760 808 

19 753 671 698 717 649 675 896 754 844 

20 827 698 748 --- --- --- 762 728 746 


21 805 755 781 
 859 736 800 

4? 786�728�� 795�754
685 722�

23 901 699 750 806 726 754 --- --- ---

24 
 828 174 797 780 703 755 911 703 754 

25 778 703 746 847 702 748 942 646 764 


26 725 607 664 746 649 747 702
690�669��

27 690 606 644 --- --- --- 725 664 689 756 719��
740 

28 718��699��582��738�728��809 773
659 651 633�686 740��

29 719��698��580��785�754��820��
675 664 636�727 924 882 

30 874�695 815��593��798�791��760��
673 638�786 902 830 

31 901��785��--- ---��933�886��748��
706 ---�787 867 793 


MONTH 934��770��
606 596�
933�743 


DAY MAX�� MAX MEAN�MIN MIN��
MIN MEAN��MIN��MAX�MEAN��MAX MEAN 


FEBRUARY�MARCH� APRIL� MAY 


779 840 736�558 656 

2 895� 750��600� 707 

1 873��833��701��634�590��688 603��


777 828��845 787�574 589��733 686��

3�812 814 776�564 733 702
875�850��749��613�591��676��

4�809 1040 910�562 721 681
872�833��824��605�585��655��

5 991��943��698��582�563��576��
891 920 800�551 866 677 


6 1010�986��716��568�551��618��954 785 743�535 704 660 

7�883 849 781�532 731 656
950�911��758��559�544��624��
8 953�918��745��572�552��--- ---877 870 796�535 ---��
9 962�935��767��557�551909 870 818�548�


10 969��932��792��604�584
892 854 818�563�


11�895�873 913 870�559�
882��857��618�589 

12�1060�885 910 856�554�
965��791��612�584 

13�1070�955 945 885�550�
1000��823��606�589 

14 957��913��783��620�594
881 945 845�579�

15 991��946��944 780��620�602
907 855�571�


887 937 863�608�

17�956�856 1020 911�653�

16 954��929��843��648�631 


910��861��684�664 

18�917�873 1010 766�590�
887��598��678�627 

19 969��946��491��630�594
925 587 517�576�

20�1180�972 487 452�580�
1110��439��592�585 


939��426��600�592 

22�814�772 490 460�554�

21�1110�765 444 435�582�


797��442��611�594 

23 832��784��481��643�611
699 505 490�589�

24 808��791��508��660�640
780 526 519�607�

25�797�767 538 523�592�
779��513��687�639 


26 841��795��496��652�613
723 545 519�542�

27 739�681��509�� 604
654 544 559�
526�633�

28 741�720��536��639�617
698 545 541�556�

29 774��743��539��650�624
722 593 556�549�

30 --- ---��544��646�629
��--- 565 554�603�

31� 586 574���
555��--- --- ---


MONTH 1180��879��426��687�597
654 1040 693�532�




���

422� STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW* MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX��MIN ' MEAN�MAX MIN��MEAN�MAX�MEAN��MIN��
MIN MAX MEAN 


JUNE�JULY�AUGUST�SEPTEMBER 


1� ..--

2 

3 

4 

5 


6 

7 


H 

10 


11 

12 

13 

14 

15 


16 

17 

18 

19 

20 


21 

22 --- - ---

23 689 647 672 

24 743 671 705 

25 808 738 770 


26 831 800 814 

27 948 782 891 

28 952 916 934 

29 923 915 918 

30 935 915 927 

31 --.* - ---


TEMPERATURE* WATER (OFG. C)* WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX��MEAN��MIN��MAX�MEAN��MIN��
MIN MAX MEAN�MIN MAX MEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 

1 20.0 19.0 19.0 11.5 9.5 10.5 1.5 1.0 1.5 .0 .0 .0 
2 19.0 18.5 18.5 10.5 9.5 10.0 1.0 .0 .0 1.5 .0 1.0 
3 
4 

18.5 
17.5 

17.5 
17.5 

18.0 
17.5 

9.5 
7.5 

7.5 
7.5 

8.5 
7.5 

.0 

.0 
.0 
.0 

.0 

.0 
1.0 
.0 

.0 

.0 
.0 
.0 

S 17.0 16.0 16.5 7.5 7.0 7.0 1.0 .0 .0 .0 .0 .0 

6 16.0 15.0 15.5 7.5 7.0 7.5 1.5 1.0 1.0 .0 .0 .0 
7 
8 
9 
10 

15.0 
14.0 
13.5 
12.0 

14.0 
13.0 
12.0 
12.0 

14.5 
13.5 
12.5 
12.0 

7.0 
6.0 
5.5 
5.0 

6.0 
5.0 
5.0 
4.5 

6.5 
5.5 
5.0 
4.5 

2.0 
1.5 
.5 
1.0 

1.0 
.0 
.0 
.0 

1.5 
.5 
.0 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

11 12.0 10.5 11.0 4.5 4.0 4.0 3.0 .5 1.0 .0 .0 .0 
12 
13 

10.5 
10.0 

10.0 
9.5 

10.5 
10.0 

4.0 
4.0 

3.5 
3.5 

4.0 
4.0 

3.0 
1.5 

1.5 
1.0 

2.0 
1.5 

.0 

.0 
.0 
.0 

.0 

.0 
14 9.5 9.0 9.0 4.0 3.5 4.0 1.5 .0 .5 .0 .0 .0 
15 9.5 9.0 9.0 4.0 3.5 4.0 .0 .0 .0 

16 11.5 9.5 10.5 4.0 3.5 3.5 .5 .0 .0 
17 12.0 11.0 12.0 4.0 3.5 4.0 .0 .0 .0 
18 13.5 12.0 12.5 5.0 4.0 4.5 .0 .0 .0 
19 14.0 12.5 13.5 6.5 5.0 5.5 .0 .0 .0 
20 15.0 13.5 14.0 --- --- --- .0 .0 .0 

21 16.0 15.0 15.5 1.0 .0 .5 7...-
22 17.5 16.0 17.0 1.0 1.0 1.0 
23 18.0 16.5 17.0 1.0 1.0 1.0 .0 .0 .0 
24 16.5 14.0 15.5 1.5 1.0 1.5 .0 .0 .0 
25 14.0 10.0 12.0 --- .0 .0 .0 

26 
27 
28 

10.0 
8.5 
8.0 

8.5 
8.0 
8.0 

9.5 
8.0 
8.0 

5.0 
5.0 

---
4.5 
4.0 

---
5.0 
4.5 

1.0 
.0 
.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
29 8.0 7.5 8.0 4.0 3.0 3.5 .0 .0 .0 .0 .0 .0 
30 8.0 8.0 8.0 3.0 1.5 2.0 .0 .0 .0 .0 .0 .0 
31 9.0 8.0 8.5 --- --- .0 .0 .0 .0 .0 .0 

MONTH 20.0 7.5 13.0 



 

            

   

   

423 STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


TEmPERATukE. WATEk (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 
3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.5 
6.5 
6.5 

4.5 
5.0 
5.5 

4.5 
5.5 
6.0 

15.0 
16.0 
15.0 

12.5 
15.0 
13.0 

13.5 
15.5 
13.5 

4 

5 
.0 

.0 
.0 

.0 
.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

6.0 
5.0 

4.5 
4.0 

5.5 
4.5 

14.0 
14.0 

12.5 
13.5 

13.0 
14.0 

6 
7 
8 
4 
10 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

6.5 
8.0 
10.5 
11.5 
12.5 

5.0 
6.5 
7.5 
10.0 
11.0 

6.0 
7.0 
8.5 
11.0 
11.5 

15.0 
15.0 
14.5 
---
---

14.0 
15.0 
14.0 
---

14.5 
15.0 
14.5 
---

11 
12 
13 
14 
15 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

13.5 
13.5 
13.0 
11.0 
11.5 

12.0 
12.0 
11.0 
9.5 
10.0 

12.5 
13.0 
11.5 
10.0 
10.5 

---

16 
17 
18 

19 
2u 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 
1.5 
1.5 
1.5 
2.5 

.0 
1.0 
.5 
.0 
1.0 

.0 
1.5 
1.0 
.5 
1.5 

11.5 
12.0 
11.5 
11.5 
12.5 

10.0 
11.5 
11.0 
11.0 
11.5 

11.0 
11.5 
11.5 
11.0 
12.0 

21 
22 
23 
24 
2S 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2.5 
2.0 
2.0 
2.0 
2.0 

.5 

.0 
1.0 
1.5 
1.0 

1.5 
1.0 
1.5 
1.5 
1.5 

15.0 
16.5 
17.5 
17.5 
17.5 

12.5 
14.0 
15.5 
16.5 
16.5 

13.5 
1.5.0 
16.5 
17.0 
17.0 

26 
27 
28 
24 
30 
31 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.0 
3.5 
4.0 
4.0 
4.5 
5.0 

2.0 
2.5 
3.5 
3.5 
3.5 
4.0 

2.5 
3.0 
3.5 
4.0 
4.0 
4.5 

16.5 
13.5 
12.0 
11.5 
13.0 
_--

14.0 
12.0 
11.0 
10.5 
11.5 
-__ 

14.5 
12.5 
11.5 
11.5 
12.0 
_--

MONTH .0 .0 .0 5.0 .0 1.0 17.5 4.0 11.0 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 
1 
2 
3 
4 

6 
7 
N 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

20.0 
18.0 
17.0 

18.0 
17.0 
16.5 

18.5 
17.0 
16.5 

26 
27 
2d 
29 
30 
31 

16.5 
15.0 
14.0 
15.0 
16.0 

15.0 
13.0 
13.0 
13.0 
15.0 

15.5 
14.0 
13.5 
13.5 
15.0 



 

 

424 STREAMS TRIBUTARY TO LAKE HURON 


04158500 PIGEON RIVER NEAR OWENDALE, MI 


LOCATION.--Lat 43045'49", long 83014'46", in SW4 SE4 sec.36, T.16 N., R.10 E., Huron County, Hydrologic Unit 04080103, on left bank 

600 ft (183 m) downstream from bridge on Kilmanagh Road, 2.5 mi (4.0 km) downstream from confluence of East and West Branches, and 

2.5 mi (4.0 km) northeast of Owendale. 


DRAINAGE AREA.--53.2 mi. (138 km2). 


PERIOD OF RECORD.--October 1952 to current year. 


REVISED RECORDS.--NDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 645 ft (197 m), from topographic map. Prior to June 10, 1954, nonrecording gage at 

site 600 ft (183 m) upstream at same datum. 


REMARKS.--Records fair except those for the winter period, which are poor. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--28 years, 31.5 ft3/s (0.892 m3/s), 8.04 in/yr (204 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,550 ft3/s (72.2 m3/s) Mar. 25, 1954, gage height, 10.75 ft (3.277 m), from rating 

curve extended above 1,200 ft3/s (34.0 m3/s), site and datum then in use; minimum, 0.1 ft3/s (0.003 m3/s) July 31, Aug. 1, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 614 ft3/s (17.4 m3/s) Mar. 18, gage height, 8.08 ft (2.463 m) backwater from ice; only 

peak above base of 500 ft3/s (14.2 m3/s); minimum, 1.2 ft3/s (0.034 m3/s) Oct. 1; minimum gage height, 2.73 ft (0.832 m) July 19, 

Aug. 26-28. 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY DEC��MAR�MAY JUL AUG SEP
OCT NOV JAN FEB��APR JUN�


1 1.3 3.8�8.2 20 2.8 4.9 79 57 13 7.0 8.7 7.5 
2 1.3 4.1�7.1 17 2.8 4.1 66 45 17 5.8 7.4 13 
3 1.4 4.2�5.7 14 2.8 4.1 58 38 23 4.9 4.9 8.6 
4 1.6 4.2�6.0 12 2.7 4.4 143 30 14 4.4 4.0 4.7 
5 2.1 4.0�6.0 11 2.7 4.5 232 26 14 4.2 3.4 3.8 

6 2.5 4.1�6.9 9.7 2.7 4.7 97 23 23 4.0 3.3 3.3 
7 2.8 4.5�8.0 9.4 2.7 4.7 71 19 54 3.9 2.9 2.9 
8 2.8 4.9�9.0 8.6 2.7 4.6 65 17 63 4.4 3.4 2.7 
9 2.7 5.8�7.2 8.3 2.7 4.5 79 14 60 4.1 4.5 3.2 
10 2.8 3.6�9.4 7.9 2.7 4.7 93 13 40 3.9 3.6 4.0 

11 2.0 3.3�8.1 12 2.8 5.4 91 12 38 3.8 3.5 3.4 
12 2.1 3.1�8.5 20 2.8 6.6 83 11 20 3.6 3.6 3.0 
13 1.9 2.9�8.1 32 2.8 6.3 89 13 11 3.3 3.3 4.9 
14 
15 

1.8 
1.8 

3.1�7.0 24 2.8 
3.1�6.1 18 2.9 

6.4 
6.4 

78 
299 

20 
20 

12 
23 

3.3 
3.3 

3.1 
2.8 

9.6 
7.6 

16 1.8 3.2�6.0 15 2.9 8.0 354 16 13 3.6 2.4 5.9 
17 2.3 3.1�5.0 19 3.0 189 138 16 14 4.0 2.2 38 
18 2.3 3.1�4.4 32 3.1 490 79 63 12 3.4 2.1 52 
19 2.5 3.0�4.4 30 3.2 210 65 91 18 3.0 2.1 33 
20 3.0 3.0�4.5 ?0 3.3 80 59 71 33 3.1 2.1 22 

21 2.9 3.1�4.6 16 3.5 45 54 52 30 18 2.1 15 
22 2.9 4.6�6.0 15 3.7 37 44 39 24 20 2.4 12 
23 3.2 7.6�9.6 11 4.1 33 37 30 18 11 2.3 27 
24 3.6 9.4�21 10 4.8 32 30 26 12 5.4 1.9 30 
25 3.9 8.6�97 8.0 16 29 29 21 9.8 3.9 1.7 21 

26 3.6 8.7�199 6.4 18 27 27 16 7.2 3.8 1.7 21 
27 3.6 12�71 4.7 15 42 24 9.6 6.6 6.9 1.7 19 
28 3.7 13�44 4.0 10 108 27 11 8.0 11 1.8 15 
29 3.7 11�33 3.4 6.0 94 50 9.1 11 7.6 2.2 12 
30 3.7 9.6�28 3.1 73 63 11 8.6 4.9 25 9.6 
31 3.6 ---�23 2.8 59 --- 15 --- 4.4 8.6 ---

TOTAL 81.2 161.7�671.8 424.3 138.0 1632.3 2703 854.7 650.2 177.9 124.7 414.7 
MEAN 2.62 5.39�21.7 13.7 4.76 52.7 90.1 27.6 21.7 5.74 4.02 13.8 
MAX 3.9 13�199 32 18 490 354 91 63 20 25 52 
MIN 1.3 2.9�4.4 2.8 2.7 4.1 24 9.1 6.6 3.0 1.7 2.7 
CFSM .05 .10�.41 .26 .09 .99 1.69 .52 .41 .11 .08 .26 
IN. .06 .11�.47 .30 .10 1.14 1.89 .60 .45 .12 .09 .29 

CAL YR 1979�TOTAL 12464.12�MEAN 34.1 MAX 547 MIN�.56 CFSM .64�IN 8.7? 
WTR YR 1980�TOTAL 8034.50�MEAN 2P..0 MAX 490 MIN�1.3 CFSM .41�IN 5.62 



 

 

 
 
 
 
 

 

 

 

 

 

 

 

 
 

 

 

 

   

 

 

 

425 STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI 

(National stream-quality network station) 


LOCATION.--Lat 43°56'22", long 83°14'30" in SWs NW4 sec.31, T.18 N., R.11 E., Huron County, Hydrologic Unit 04080103, at bridge on 

Kinde Road, 1.5 mi (2.4 km) east of Caseville, and 3.1 mi (5.0 km) upstream from mouth. 


DRAINAGE AREA.--125 mil (324 km2). 


PERIOD OF RECORD.--January 1978 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: April 1978 to current year. 

WATER TEMPERATURES: April 1978 to current year. 


REMARKS.--Daily specific conductance and water temperature records are based on once-daily measurements by a local observer. Water-

discharge measurements are made at times of monthly sampling. Biological Data (Phytoplankton) is for the 1979 and 1980 water 

year. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily recorded, 2000 micromhos Oct. 20, 1979; minimum daily recorded, 175 micromhos Mar. 6, 1979. 

WATER TEMPERATURES: Maximum daily recorded, 27.5°C July 7, 1978; minimum daily recorded, 0.0°C on many days during winter periods. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPF. OXYGEN, OXYGEN COLI- STREP.... 

DATE 
TIME 

STREAM-
FLOW, 
INSTAN-
TANEOUS 
(CFS) 

CIFIC 
CON-
DUCT... 
ANCE 

(MICRO-. 
MHOS) 

OH 
FIELD 

(UNTTS) 

TEMPER-
ATURE, 
WATER 

(DEG C) 

OXYGEN, 
DIS-

SOLVED 
(MG/L) 

DIS-
SOLVED 
(PER-
CENT 
SATUR-
ATION) 

DEMAND, 
CHFM. 
ICAL 
(HIGH 
LEVEL) 
(MG/L) 

FORM, 
FECAL, 
0.7 
UM-MF 

(COLS./ 
100 ML) 

TOCOCCI 
FECAL, 
KF AGAR 
(COLS. 

PER 
100 ML) 

HARD-
NESS 
(MG/L 
AS 

CAC03) 

OCT 
18... 1000 E.01 1100 7.7 11.0 4.3 39 31 K1700 K110 560 

NOV 
2 9 • • • 1000 13 838 8.0 2.0 10.8 79 23 180 K1700 400 

DEC 
1 7• • • 1300 9.0 1030 7.7 .5 14.0 97 25 760 K13 430 

JAN 
22• • • 1500 35 715 7.6 .0 13.8 99 29 142 197 350 

FEN 
26... 
MAR 

1400 10 847 7.8 .0 13.5 93 100 300 320 410 

25... 1300 69 604 7.3 2.5 12.0 89 48 150 370 280 
APR 
08... 
MAY 

1400 154 850 7.7 9.0 10.4 92 162 148 390 

2e• • • 1430 100 910 8.1 20.0 11.3 124 32 110 110 430 
JUN 
16... 1330 940 8.1 15.0 10.3 101 340 150 470 

JUL 
18... 0900 2.2 734 7.6 20.5 4.3 48 22 55 360 

AUG 
19... 1330 F1.5 790 8.2 22.0 10.1 1 25 500 290 340 

SEP 
16... 1400 15 805 8.2 17.5 9.1 97 51 670 380 330 

HART) MAGNE- SILVER. SODIUM POTAS... 
NESS. CALCIUM SIUM, TOTAL SODIUM, AD- SIUM, BICAR... ALKA 

NONCAR... DIS- DIS- RECOV- DIS- SORP- DIS- BONATE CAR- UNITY 

DATE 

HONATE 
(MG/L 
CAC03) 

SOLVED 
(MG/L 
AS CA) 

SOLVED 
(MG/L 
AS MG) 

ERA8LE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

SODIUM 
PERCENT 

TION 
RATIO 

SOLVED 
(MG/L 
AS K) 

(MG/L 
AS 

HCO3) 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

OCT 
18... 240 150 44 0 41 14 .8 8.7 380 0 310 

NOV 
29... 200 110 31 0 28 19 .7 5.8 250 0 210 

DEC 
17... 210 120 32 36 20 .8 5.2 270 0 220 

JAN 
22... 170 100 24 0 19 11 .4 3.2 220 0 180 

FEH 
26.e. 150 120 26 0 30 14 .6 3.5 310 0 250 
MAR 
25... 110 79 19 13 9 .3 5.4 200 0 160 
APR 
08... 210 110 27 0 11 6 .2 3.4 210 0 170 

MAY 
22... 160 120 31 0 14 14 .3 3.1 330 0 270 

JUN 
16... 230 130 35 15 6 .3 3.5 290 0 240 

JUL 
18... 160 91 31 21 11 .5 3.5 230 0 190 

AUG 
19... 130 85 30 0 21 12 .5 4.6 250 0 210 

SEP 
16... 120 81 31 0 27 13 .6 7.8 260 0 210 
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426� STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


MATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,�SOLIDS, 

CARRON�CHLO- FLUO-�� SOLIDS, RESIDUE SOODS,
SILICA, RESIDUE SUM OF 

DIOXIDE SULFATE RIDE, RIDE. DIS- AT 180 CONSTI- AT 105�
DIS-�RESIDUE 

DIS- DIS- DIS- DIS- SOLVED DEG. C TUENTS, SOLVED DEG. C, AT 105 


SOLVED SOLVED SOLVED SOLVED (MG/L DIS- DIS- (TONS SUS- 'DEG. C, 

(MG/L (MG/L (MG/L (MG/L AS SOLVED SOLVED PER PENDED TOTAL 

AS CO2) AS 504)�AS CL) AS F)��(MG/L1��DAY)��(MG/L)
DATE SI02) (MG/L1 (MG/L)�


OCT 

18• • • 12 200 80 .2 8.6 795 720 E.02 48 878 


NOV 

29... 4.0 140 59 .2 4.3 527 503 18.5 5 574 


DEC 

17• • • 8.6 180 85 .2 3.5 610 0 736 


JAN 

?2• • 11 8.8 110 52 .2 5.9 485 445 4508 44 503 


FEN 
26• • • 7.9 120 57 .3 4.9 544 520 14.7 4 587 


MAP 
25... 16 80 36 .3 5.3 387 257 72.1 24 420 
APR 
OR.... 6.7 92 63 .2 3.9 622 485 259 

MAY 
22... 3.4 110 66 .2 3.6 645 542 174 14 723 

JUN 
16 • • • 3.7 120 66 .3 .8 531 567 


JUL 
18... 9.8 120 51 .3 3.9 601 442 3.57 6 606 

AUG 
19... 2.6 110 49 .3 .8 502 427 E2.03 4 567 

SF') 
16• • • 2.6 89 61 .1 4.5 515 456 21.4 8 586 


NITRO-�NITRO-�NITRO... 

NITRO... GEN, NITRO- DEN, NITRO- NITRO- GEN,AM•. 

GEN, NO24.NO3��AMMONIA�GEN,��NITRO..��RHOS-
GEN,�GEN, MONIA • NITRO-�


NO2_•403 DIS- AMMONIA DIS- AMMONIA ORGANIC ORGANIC GEN, GEN, PHORUS, 

TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 

(MG/L (MG/l.��(MG/L�� (MG/L (MG/L
ING/L (MG/L (MG/L (MG/L
(MG/L�


DATE AS N) AS N) AS N)��AS N) AS N)��AS P)
AS N)� AS NH4) AS N) AS NO3)�


OCT 

18... .01 .02 .080 .020 .10 .69 .77 .78 3.5 .190 


NOV 

29... 659 .40 .020 .000 .02 .69 .71 1.3 5.8 .110 


DEC 

17... 3.7 3.4 .040 .000 .05 .64 .68 4.4 19 .050 


JAN 

22... 5.8 5.0 .140 .030 .17 1.6 1.7 7.5 33 .090 


FEP 

26... 1.3 1.3 .120 .130 .61 .73 2.0 9.0 .100 

MAR 

25... 5./ 4.4 .550 .160 

APP 

OH... 18 16 .070 .020 .08 .82 .89 19 84 .090 


MAY 

22... 15 14 .030 .050 .04 1.3 1.3 16 72 .110 


JUN 

16... 11 12 .060 .010 .07 .68 .74 12 52 .070 


JUL 

1H... .10 .09 .070 .040 .08 .71 .78 .88 3.9 .170 


AUC, 

lg... .02 .02 •050 .010 .06 .49 .54 .56 2.5 .120 


SEP 

18... 2.9 2.6 .010 .000 .01 .60 .61 3.5 16 .190 
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 427
STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


PH05- RHOS- CHLOR-4 CHLOR-H SEDI- SED. 

RHOS- kHOPUS, PhONUS, PHYTO- PHYTO-
 MFNT SUSP. 


RHOS- PHOPUS, ORTPORH OkTHOPH PLANK- PLANK- CARBON, SEDI- DIS-
 SIEVE 

PHOkUS, DIS- OSPHATE OSPHATF. TON TON ORGANIC HENT, CHARGE, DIAM. 


TOTAL SOLVED DISSOL. D1SSOL. CHROMO CHROMO TOTAL SUS-
 SUS- % FINER 

(MG/L (4G/L (MG/L (MG/L FL(JOROM FLUOROM (M6/L PENDED FENDED THAN 


DATE AS PO4) AS P) AS P) AS #041 (UG/L) (UG/L) AS C) (MG/0 (T/DAY) .062 MM 


OCT 

16... .58 .100 .040 .12 .000 .0 


NOV 

29...�.090 .00 2.83 .000 5.2 5 .18 100
.34 .000 


OF C 

17... .15 .140 .10 .37 3.45 .000 
 4.5 7 .17 100 


JAN 

6 .57 100
2?... .28 .070 .040 .12 .750 .000 


FEH 

6.2 90 2.4 100 


MAD 

2h...�.31 .080 .040 .12 .540 .000 


13 2.4 100
.130�.25 .000 

APP 

25... .49 .040�1.93 


16 6.7 100
08... .28 .050 3.12 .000 

MAY 

22...�.34�.040 .020 .06 8.65 2.56 9.1 
 63 17 100 


JUN 

18 100 


JUL 

16... .21 .050 2.46 .000 9.0 


18... .2�.180 .150 .46 11.0 .000 11 6 .04 100 


AUG 

14...�.37 .100��.28 .000 8.3 4 <.02 100
.090 1.11 


SIP 

16... .58 .170 .120 .37 7.99�
8 .32 100.560 


CHRO-

pAN)UM, CADMIUM�MIUM, CHRO- COBALT, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 

ARSENIC DIS-• PECOV- DIS RECOV- DIS... RECOV.. DIS- RECOV- DIS... 

TOTAL SOLVED ERAHLE SOLVED ERARLE SOLVED ERABLE SOLVED ERABLE SOLVED 


TIME.�(UG/L��(UG/L��(UG/L��(UG/L (UG/L��
(UG/L 

DATE AS AS) AS AS) AS BA) AS CD) AS CR) AS CR) AS CO)


(U6/L (U0/L (UG/L (UG/L�

AS HA) AS CD)��� AS CO)���


OCT 

14." 1000��5 4 100 3 20 <10 
 3 


DEC 

0�20 


JAN 

22...�1500�4 2 100 50����4 10 1��


17... 1300��
 

20�� 0 

FEH 

26... 1400��
 0�20 

MAP 

25... 1300 

APR 

06... 1400��1 <50����2 30��
1�

MAY 

22... 1430�� 0�10 


JUL 

16... 0900�� 0�20 


1 <50 10�0 


AUG 

14... 1330�� 0�10 


SF? 

16... 1400��3��100 0 <10 0
3 100 0 30�����0��


MANGA-

COPPER, IRON, LITHIUM NESE,
LEAD, TOTAL TOTAL MANGA- MERCURY 

TOTAL COPPER, TOTAL TOTAL LEAD. NESE, TOTAL MERCURY 

RECOV- DIS- RECOV- IRON, DIS...�REC0V�RECOV- DIS
DIS- RECOV- RECOV- DIS•..
 
FRARLE SOLVED ENABLE SOLVED ERARLE SOLVED ERABLE ERABLE SOLVED ERAHLE SOLVED
 
(UG/L (UG/L (UG/L (UG/L )UG/L (I: (UG/L (UG/L (UG/L (UG/L 1.) 


DATE AS CU) AS CU) AS FE) AS FE) AS PR) AS PB) AS LI) AS MN) AS MN) AS HG) AS HG) 


OCT 
 � �
2� 70�� 140�1H• • • 3 1200 5 0 230�.1 <.1 
DEC �
 
1 7•• • O 120 10 

JAN 
15 20�<.1�22... 4 470 10���4 10�.1 

FE8 
26• • • 10 430 30 

MAN 

25... 

APR 


4 20�� 10�
08• • • 5 600 0 0 30�.2 .2 
MAY 

22• • • O 560 -- 40 
JUL 
18• • • O 200 80 

AUG 
19• • • 2�100 20 


SEP 
16... 11 3 250 0 10 20�.4
10����2 30��.4 
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428� STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


NICKEL,�SELE-�ZINC,�CARBON, CARBON, 

TOTAL NICKEL, SELE- NIuM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

RECOV- DIS- NIUm, DTS- DIS- RECOV- DIS- DIS- SUS- CYANIDE 

ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED TOTAL PHENOLS 

(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L��������(MG/L
(MG/L�


DATE�AS NI)��AS SE)��AS ZN) 
 AS CN)�
AS NI) AS SE) AS AG) AS ZN)��AS C) AS C)���(UG/L) 


OCT 

18• • • 0 0 0 0 0 4 8.6 .4 

DEC 
17... 0 60 

JAN 
22•• • 3 2 1 1 0 70 70 5.8 .2 

FEB 
26• • . 0 90 

MAR 
25• • • 0 

APR 
OH• • • 2 2 3 0 0 60 20 14 .2 

MAY 
22• • • 0 180 

JUL 
18• • • 0 10 

AUG 
19• • • 2 20 

SEP 
16• • • 3 2 1U 0 140 10 .4 .00 3 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LEN6TH HIOMASS PERI- CHLOR-A CHLOR-B 

OF CHLOPO- PERI- PHYTON PERI- PERI­
EAPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO HIOMA55 TOTAL CHROMO- CHROM°.. 

WAYS/ PERT-�
ASH DRY GRAPHIC GRAPHIC 


TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/SO M G/SQ M (MG/M2) (MG/M2) 


NOV 
29... 1000 42 134 .470 .630 1.19 .200 


FEH 

26... 1400 35 143 .000 .080 .560 .000 


JUL 

18... 0900 32 3230 5.50 7.56 .610 .570 


AUG 

19... 1330 33 130 1.89 2.60 5.46 1.27 
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STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
Tim, 

NOV 13,18 
1700 

MAR 21,79 
1430 

MAY�31,79 
1030 

JUN 26,79 
1330 

JUL 24,79 
1400 

AUG 23,79 
0900 

TOTAL CELLS/ML 11000 45n 360 800 560 440 

DIVERSITY: DIVIS10.4 
.CLASS 

0.7 
0.7 

1.4 
1.4 

0.7 
0.7 

2.0 
2.0 

2.0 
2.0 

1.3 
1.3 

...FAMILY 
GENUS 

0.9 
1.0 
1.1 

1.4 
2.6 
2.6 

1.5 
1.7 
1.7 

2.7 
3.0 
3.0 

2.1 
2.3 
2.3 

1.5 
1.6 
1.6 

ORGANIc,4 
CELLc 
/ML 

PEN-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTA (GREEN ALOAR) 
.CHLOPOPHYCEAF 
..CHLOROCOCCALES 
...00CYSTArEAF 
....ANKISTRODESmOS 
....CHLOPEILA -

5 1 39 5 

....DICTYOSPHAERIUm 310 3 

....00CYSTIS -

....SFLENAcTRUm 720 7 

....wFSTELLA -

...SCENF:DESmACEAE 

....SCENEDESmUS 

..TETRASPoRALES 
130# 16 26 5 26 6 

...PALmELLACEAF 

....GLOEOrYSTTS 410 4 

..VOLVOCALES 

...CHLAmyDomoNADACEAF 

....CHLimynom0NAS 

...PHAC0TACEOF 
100 1 190# 24 13 3 

....PTEROmoNAS 100 1 

CHRySOPHyTA 
.RACILLARIoPHYCEAE 
..CENTPALFS 
...COSCINODISCACEAF 
....CYCLOTELLA 
....MFLOSTRA 

5 1 170# 46 90 11 52 9 13 3 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHFS 

....COCCONEIS 

....RHOICOSPHENIA 
5 1 

--
13 2 

13 
13 

3 
3 

...CYMHFLLACEAF 

....AMPHORA 5 1 

...DIATomArFAF 

....D1ATomA 10 2 

...FRAGILARIACEAE 

....FPAGILARIA 

....SYNEDPA 
5 1 

...GOMPHONEmATACEAE 

....GOmPHONEmA 

...NAVICOLACFAF 

....NAVICULA 100 1 1000 22 13 4 52 6 13 3 

...NIT7SCHTACFAE 

....NIT7SCHIA 100 1 30 7 120# 32 13 2 13 2 

...SUPIRELLACEAE 

....SURIRELLA 5 1 

.CHRYSOPHYCEAF 

..CHRYSOmoNADALES 

...00HROm0NADACEAE 

....00HPOMONAS 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOmoNAS 13 2 26 5 13 3 
...CRyPTOMONADACEAE 
....CRYPTOmONAS 65# 18 120 15 130# 23 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAF 
..CHPOOCOCCALES 
...CHROOCOCCACEAE 
....AGmENELLuM 
....ANACYSTIS 
....COCCOCHLORIS 
..HORmOGONALES 
...NOSTOCACEAE 
....ANARAENA 91# 20 
...05CILLATORIACEAE 
....0SCILLATORIA 150# 34 260M 47 320# 74 
....PHOPMIDIUm - - -



 

     
    

 

   
   

 

 

430 STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


�
DATE NOV 13,78 MAR 21.79 MAY 31.79 JUN 26,79�JUL 24,79,�AUG 23.79 

TIME 1700 1430 1030 1330 1400 0900 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


EUGLENOPHYTA (EUGLENOIOS) 

.EUGLENOPHYCEAE 

..EUGLENALFS 

...EUGLENACEAE 

....EUGLENA 9000# 83 26 3 

....TRACHELOMONAS 35 R 13 2 2 13�
13�3 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..GYMNODINTALES 

...GYMNODINIACFAE 

....GYMNODINIUM 
 120 15 

..PERIDINIALES 

...GLENODINIACEAE 

....GLEmonINIum 26 5 


NOTE: # - OOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

- OHSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




        
    

    

     
    
    
    
    

 

 

 

431 STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE MAP 25,60 MAY 22,80 JUN 16,80 JUL 18,80 AUG 19,80 SEP 16,80

TI,, 1300 
 1430 1330 0900 1330 1400 


TOTAL CELLS/ML 
 4000 481 690 260 190 4200 


DIVERSITY: DIVISION 1.1 1.6 
 1.8 1.8 1.9 0.9 

.CLASS 1.2 1.6 1.8 1.8 1.9 0.9 

..ORDER 2.0 2.3 2.4 1.8 2.3 1.6 

...FAMILY 
 2.e 2.8 2.9 2.1 3.2 1.7 

....GENUS 
 2.2 3.1 2.9 2.1 3.2 2.1 


CELLS PEk- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
OROANISm /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLONOPHYTA (GREEN ALGAE) 
.ChLOROPHYCFAF 
..CHLORoCOCCALES 
...00CYSTACEAF 
....ANWTSTRODESmUS 180 4 13 3 
....CHLORFLLA 
....DICTYOSPHAFRIUm 

0 

....00CYSTIS 

....SFLFNASTRUm 

....WFSTELLA 

13 
--
52 

2 
-
8 

26 10 * 0 

...SCENFDFSMACEAE 

....SCENEOFSmUS 72 2 520 20 26 13 64 2 

..TFTRASPORALFS 

...RALmFLLACFAF 

....GLOFOCYSTTS 

..VOLVOCALES 

...CHLAMYDomONAOACEAF 

....CHLAMYDOmONAS 

...RHACoTACFAE 
130 3 39 8 1200 17 13 7 39 1 

....PTEPOmONAS 4. 0 

CHRYSOPHYTA 
.BACILLARIoPHYCEAE 
..CENTRALFS 
...COSCINODISCACEAE 
....CYCLOTFLLA 
....MFLoSIRA 
..PENNALES 

"54 1 13 3 
100# 22 

52 8 13 5 13 7 390 
. 

9 
0 

...ACHNANTHACEAF 

....ACHNANTHFS 90 2 - _ 

....COCCONFIS 

....RHOICOSPHENIA 

...CYm8FLLACFAE 

26 4 
-

13 7 77 
26 

2 
1 

....AMPHORA 

...DIATOmACEAF 

....DIATOMA 

...FRAGILARIACFAE 

....FPAGILARTA 

....SYNFoRA 13 2 

...60mPHONFMATACEAF 

....GOMPHONFMA 

...NAVTCULACEAE 
26 13 * 0 

....NAVICULA 130 3 52 11 65 9 13 7 26 1 

...NIT7SCHIACEAE 

....NIT7SCHTA 

...SURIRELLACFAE 
230 6 1204 24 100# 15 13 7 39 1 

..SURIRFLLA 26 5 
.CHRYSOPHYCFAE 
..CHRYSOmONADALES 
...00HROmONADACFAE 
....00HROmONAS 130 3 

CRYPTOPHYTA (CRYPTOMONADS) 
•CRYPTOPHYCFAF 
..CRYPToMONAOALFS 
...CRYPTOCHRYSTDACEAF 
....CHROOmONAS 
...CRYPTOmoNAOACEAE 

0 26 13 

....CPYPTOmONAS 0 26 5 52 8 13 5 26 13 26 1 

CYANOPHYTA (BLUE-GREEN ALGAE)
.CYANOPHYCFAF 
..CHROOCOCCALFS 
...CHROOCOCCACEAE 
....AGMENFLLUM 
....ANACYSTIS 
....COCCOCHLORIS 6wi# 16 

26 5 1900 28 130# 50 26 13 
25008 58 
450 11 

..HORMOGONALFS 

...NOSTOCACEAE 

....ANAHAFNA 

...0SCILLATORIACEAE 

....0SCILLATORTA 23000 57 

....PHOPMIOIum 540 13 



 

      
     

 

   
  

   

432 STREAMS TRIBUTARY TO LAKE HURON 

04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE MAR 25,80 MAY 22,80 JUN 16,80 JUL 18,80 AUG 19,80 SEP 16,80 
THE 1300 1430 1330 0900 1330 

�
1400 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER- 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAF 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA - 52 11 . 0 
....TRACHEL0MDNAS 13 3 * 0 

PYRRHOPHyTA (FIRE ALGAE) 
.DINOPHYCEAE 
..GYMNODINIALES 
...GYMNODINIACEAE 
....GYmN0OINIUm 
..PERIDINIALES 
...GLENODINJACEAE 
....GLENODINIum - 26 10 * 0 

NOTE: U - DOMINANT ORGANISM; EQUAL TO nR GREATER THAN 15% 
- OHSERvED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 



 

 

       

  

 

STREAMS TRIBUTARY TO LAKE HURON 

04159010 PIGEON RIVER NEAR CASEVILLE+ MI--CONTINUED 

433 

OAY OCT 

SPECIFIC 

NOV 

CONDUCTANCE (MTCROMHOS/CM AT 25 OEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 
ONCE-DAILY 

DEC JAN FEB MAR APR MAY JUN JUL 

1980 

AUG SEP 

1 1540 --- 853 909 724 575 
2 1530 940 --- --- 816 ---
3 --- 921 888 867 --- 575 
4 916 894 898 811 ---
5 921 871 --- 816 586 

6 990 975 --- --- --- ---
7 
H 

1200 
1000 

1000 
---

862 
866 

836 
821 

816 
816 

770 
794 

9 --- 980 883 704 --- 805 
10 985 --- 724 ---

11 1100 910 899 ---
12 1380 950 899 --- 794 
13 1200 --- 931 922 714 794 
14 927 --- --- 908 --- --- 816 
lb 1210 978 902 842 899 806 714 816 

16 1210 937 784 --- 908 796 719 812 
17 --- 1020 764 822 --- --- 724 ---
18 1130 --- 812 950 877 724 704 918 
19 1140 1020 861 950 724 --- --- ---
20 2000 1030 822 921 --- 690 918 

21 1980 1030 871 921 857 724 --- 996 
22 1360 1030 871 926 --- 714 621 ---
23 1030 1020 --- --- --- --- 918 
24 
25 

937 
---

876 
---

866 
861 

---
931 

622 
632 

702 
---

990 
1020 

26 
27 

932 
---

824 
814 

876 
861 

---
926 

816 
719 

632 
622 

---
954 

1020 
---

28 834 --- 891 --- 908 622 690 996 
29 --- 980 907 663 510 702 ---
30 960 907 765 612 667 1040 
31 --- 857 --- 816 --- ---

TEMPERATURE+ WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 17.5 --- 16.5 20.0 24.0 
2 15.0 18.0 --- --- ---
3 18.0 15.0 --- 22.0 22.0 
4 20.0 20.0 25.0 24.0 23.0 
5 21.0 20.0 23.0 22.0 ---

6 11.0 19.0 16.0 21.0 25.0 ---
7 10.0 14.0 15.5 20.0 24.0 22.5 
8 10.0 --- 16.0 21.0 --- 23.0 
9 13.0 15.0 --- 23.0 ---
10 15.0 17.0 --- 17.0 

11 8.0 17.0 15.0 ---
12 5.0 16.0 21.0 --- 17.0 
13 8.0 13.0 21.0 20.0 16.0 
14 .0 2.0 --- 20.0 --- --- 13.0 
15 12.5 .0 3.0 8.0 16.0 17.5 25.0 23.5 20.0 

16 13.0 5.0 .0 9.0 --- 17.0 25.0 21.0 23.0 
17 13.0 .0 .0 9.0 15.0 17.0 --- 19.0 20.0 
18 13.5 .0 12.0 15.5 19.0 25.0 23.5 16.0 
19 15.5 .5 .5 15.0 15.0 15.0 --- --- ---
20 17.0 .5 .0 19.0 16.0 --- 25.0 10.0 

21 21.0 1.0 15.0 19.0 19.5 24.0 --- 11.0 
22 21.5 1.0 .0 --- 21.0 27.0 25.5 
23 12.5 1.0 .0 14.5 --- --- --- ---
24 8.0 1.0 .0 14.5 25.0 24.0 8.0 
25 --- .0 14.5 17.0 23.0 19.0 9.0 

26 
27 

6.0 1.5.5 12.0 
11.5 

18.0 
17.5 

25.0 
---

22.0 
22.5 

24.0 
--- ---

28 
29 
30 

7.0 
2.0 .0.0 

12.0 
12.0 
13.0 

---
22.0 
21.0 

24.0 
17.0 
22.0 

23.0 
20.0 
21.0 

20.0 
21.0 
20.0 

12.0 
11.0 
15.0 

31 --- 18.0 --- 21.5 --- ---



 434 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIR RIVER AT PORT HURON, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 42°59'19", long 82°25'29", in SE, sec.3, T.6 N., R.17 E., St. Clair County, Hydrologic Unit 04090001, at Port Huron 

municipal water treatment plant at Pine Grove Park at Port Huron. 


DRAINAGE AREA.--222,400 mil (576,000 km2), approximately. 


PERIOD OF RECORD.--Water years 1970-73, January 1978 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: April 1978 to current year. 

WATER TEMPERATURES: April 1978 to current year. 


REMARKS.--Daily specific conductance and water-temperature records are once-daily measurements made by a local observer, between 

0700 and 1600 hours. Samples are collected from a stilling well located in the Port Huron municipal water treatment plant. 

Depth-integrated samples for November, April, and July were collected by boat along river cross section in the vicinity of the 

water treatment plant. Biological Data (Phytoplankton) is for the 1979-80 water years. 


COOPERATION.--Water discharges were furnished by the National Oceanic and Atmospheric Administration. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 230 micromhos Dec. 11, 1980; minimum daily, 194 micromhos Jan. 27, 28, 1980. 

WATER TEMPERATURES: Maximum daily, 24.0°C Aug. 14-16, 1980; minimum daily, 0.0°C Jan. 3-6, 1979. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 230 micromhos Dec. 11: minimum daily, 194 micromhos, Jan. 27, 28. 

WATER TEMPERATURES: Maximum daily, 24.0°C Aug. 14-16; minimum daily, 1.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPF- OXYGEN, COLI- STREP:. 
CIFIC DIS- FORM, TOCOCCI HARD­

DATE 
TIME 

STREAM:. 
FLOW 
(CFS) 

CON-
DUCT-
ANCE 

(MICRO-
MHOS) 

PH 
FIELD 

(UNITS) 

TEMPER-
ATURE, 
WATER 

(DEG C) 

OXYGEN, 
DIS.. 

SOLVED 
(MG/L) 

SOLVED 
(PER-
CENT 

SATUR... 
ATION) 

FECAL, 
0.7 
UM-MF 

(COLS./ 
100 ML) 

FECAL, 
KF AGAR 
(COLS. 

HARD.. 
NESS 
(MG/L 

NESS. 
NONCAR-
BONATE 

PER AS (MG/L 
100��ML) CAC03) CAC03) 

CALCIUM 
DIS:. 
SOLVED 
(MG/L 
AS CA) 

OCT 
17• • • 1130 211000 192 8.1 12.0 9.9 94 1 1 96 18 27 

NOV 
20• • • 1330 212000 203 8.0 9.0 10.2 89 <1 K2 92 .11 25 

DEC 
20... 

JAN 
1015 214000 201 7.3 3.0 11.7 87 K1 K2 92 15 26 

24• • • 
FEB 

1000 208000 205 7.5 1.0 13.5 98 <1 <1 96 18 27 

28• • • 

MAR 
1000 207000 215 7.4 .0 14.2 99 K1 <1 96 14 27 

27... 
APR 

1000 190000 215 7.6 1.0 14.0 99 1 10 97 15 27 

24• • • 
JUN 

1130 211000 204 7.7 5.0 10.8 85 <1 1 99 18 28 

05•• • 1030 209000 215 7.7 12.0 11.2 105 97 24 27 
26• • • 1000 211000 203 7.9 15.0 9.8 98 <1 <1 96 23 27 

JUL 
24... 
AUG 

1115 215000 210 8.2 21.0 8.7 101 K2 <1 96 15 27 

21 • • • 0915 203000 210 8.0 21.0 8.8 100 K13 K4 97 19 27 
SEP 
18• • • 0915 202 7.9 17.0 9.0 94 <1 K11 100 25 28 

MAGNE- SILVER, SODIUM POTAS- CARBON 
SIUM, TOTAL SODIUM, AD- SIUM, BICAR.. ALKA- DIOXIDE SULFATE 
DIS- RECOV- DIS- SORP- DIS- BONATE CAR- LINITY DIS- DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

ERABLE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

TION 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS K) 

(MG/L 
AS 

HCO3) 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

OCT 
17... 

NOV 
7.0 0 3.3 .1 10 .8 96 0 79 1.2 16 

20... 
DEC 

7.1 0 3.1 .1 7 .8 98 0 80 1.6 15 

20•• • 
JAN 

6.6 3.2 .1 10 .9 94 0 77 7.5 16 

24... 
FEB 

7.0 0 3.5 .2 10 .9 96 0 79 4.9 17 

28• • • 
MAR 

6.9 0 3.6 .2 7 .8 100 0 82 6.4 16 

27• • • 
APR 

7.1 3.2 .1 7 .8 100 0 82 4.0 15 

24• • • 7.0 0 3.1 .1 6 .7 98 0 80 3.1 16 
JUN 

05, • • 7.1 0 3.6 .2 7 .7 98 0 80 2.8 15 
26... 7.0 3.5 .2 7 .8 100 0 82 1.8 14 

JUL 
2 4 • • • 

AUG 
7.0 0 3.3 .1 7 .9 100 0 81 1.0 16 

21... 
SEP 

7.1 0 4.4 .2 9 .8 100 0 78 1.5 16 

18... 7.5 3.3 .1 7 .8 110 0 76 1.9 16 



 

 

��
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435
STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 


WATER-QUALITY DATA• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS. SOLIDS.�NITRO-�NITRO-

CHLO- FLUO� SOLIDS,��GEN,��NITRO- GEN.��
SILICA, RESIDUE SUM OF NITRO.. NITRO-

RIDE. RIDE.��CONSTI-�NO2+NO3 GEN,��GEN.
AT 180�GEN.�AMMONIA�

DIS-�SOLVED�SOLVED NO2+NO3 DIS-��AMMONIA DIS..��
AMMONIA 

SOLVED SOLVED (MG/L�(TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE�AS F) (MG/L)���DAY) AS N) AS N) AS N)������


DIS-�DEG. C TUENTS,�


AS NH4)
AS CL)�5102) (MG/L) AS N) 


OCT 

17...�5.5 .1��102��109 58100��.25��.00
1.0 .26 .000 .000��


NOV 

20...�.1��107 .28 .010 
 .01 


DEC 

5.5 1.0 116��66400��.23��.000��


1.3 107 .25 .040 .05 

JAN 

24...�5.8 .1��116��65100��


20...�.1��109��63000��.25��.040��
5.8 


.020 .020��

FEH 


1.3 111 .31 .22��.03 


28...�5.9 .1��128��71500��.22��.040
1.3 112 .22 

MAR 

27...�.1��106��54400��.040 
 .05 

APR 

24...�5.8 .1��114��64900��


5.6 1.1 108 .33 .33��.040��


.02 

JUN 


.31��.070�
1.3 112 .35 


6.0 .8 123��69400��.29��.020��

26...�.1��127��72400��.30��.020��

05.0.�.1��105 .29 .020 .01 


6.1 1.0 105 .30 .020 .03 

JUL 

24...�.2��111��64400��.32��.040 
 .05 

AUG 

21...�.2��121��66300��.31��


.010��
6.0 .4 111 .32 


.00 

SEP 

18... 6.5 1.2 110�.22��


6.4 .1 110 .31 


.04
.1��124��.25 .030 .030��


SEO. 

NITRO... GENIPAM...� PHOS-�MENT�


SEDI-�
NITRO-�
 
SUSP. 


GEN.�MONIA + , NITRO..�NITRO- PHOS-���SEDI- OIS-��
PHOS- PHORUS, CARBON.�SIEVE 

ORGANIC ORGANIC GEN.�
GFN, PHORUS, PHORUS, DIS.. ORGANIC MENT, CHARGE, DIAM. 

TOTAL TOTAL TOTAL TOTAL���
TOTAL SUS- % FINER 

(MG/L (MG/L (MG/I_ (MD/L (MG/L (MG/L (MG/L (MG/L PENOED PENDED THAN 


DATE AS N) AS N)����AS P) AS PO4) AS P) AS C)�����(T/DAY) .062 MM 


TOTAL���TOTAL SOLVED�SUS-���


AS N) AS NO3) (MG/L)�


OCT 

17...�.66��.010 .000�1140��
.66 .92 4.1��.03�� 2 100 


NOV 

20...�.25��2.3��.00��8.3
.24 .53 .000 .000�

DEC 

20...�.30��?.4��.03��3.4
.26 .55 .010 .010�

JAN 

24...�.26 .28��2.6��.03��
.59 .010 .000 


FE4 

28...� .170 .000�
.52��2.5 

MAR 

27...�.09��1.9��.03��2.1
.05 .42 .010 .000�

APR 

24...�.34�.030 
 15 100 

JUN 

05...�.19 .21��.020 .06��1.9 


.69 ' .000�8550��
3.1��.09��


.50 ?.2��.000�

26...�.25 .27��.010 .03��3.9
.57 2.5��.000�


JUL 

24...�.05 .09��.010 .03�� 2 100
.41 1.8��.010�1160��

AUG 

21...�.18�.050 .010�
.49 ?.2��.15��.7 


SEP 

18...�.12 .15��1.8��.00��
.000�
.40 .000 2.2 




 

 
  

 

   

        
        

   

        
         

 

       

 

         

 

         

 

         

 

  
 
    

     

      

     

436� STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


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�(UG/L ��(UG/L (UG/L�
(UG/L (UG/L (UG/L�(UG/L

DATE�AS AS)�AS AS) AS BA)��AS CD) AS CR)�AS CO)
AS BA)�AS CD) AS CR) �


OCT 

17... 1130 1 1 30 0 20 20 

JAN 
24... 1000 3 1 100 20 0 0 30 20 0 
APR 
24•• • 1130 3 3 <50 40 1 0 10 10 0 
JUL 
24• • • 1115 1 1 <50 20 2 2 10 10 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 ERAHLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (UG/L (UG/L (UG/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 PR) AS PB) AS MN) AS MN) AS HG) 


OCT 
1T• • • 0 2 50 10 0 0 0 .9 

JAN 
24... 0 3 1 230 0 3 0 10 2 .1 
APR 
24• • • 0 2 0 390 10 2 0 20 3 .1 
JUL 
24... 0 6 3 60 1 0 10 0 .1 

NICKEL, SELE- ZINC, CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER. TOTAL ZINC, ORGANIC ORGANIC 

DIS- RECOV- DIS- NIUM, DIS- DIS- RECOV- DIS- DIS- SUS-

SOLVED ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L� (MG/L
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L 


DATE AS HG) AS NI) AS NI) AS SE) AS ZN) AS ZN) AS C)�
AS SE) AS AG) AS C) 


OCT 

17• • • .2 1 0 0 0 10 7 8.4�
.2 


JAN 

24• • • <.1 3 0 0 0 0 80 20 2.3 .4 

APP 

24... .1 0 U 0 0 0 20 20 2.0 .2 


JUL 

24... .1 3 0 0 0 0 10 9 6.4 1.4 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS PERI- CHLOR-A CHLOR-B 

OF CHLOPO- PERI- PHYTON PERI- PERI­
EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PEPT- ASH DRY GRAPHIC GRAPHIC 


TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/SO M G/SQ M (MG/M2) (MG/M2) 

NOV 
20... 

JUN 
05... 
AUG 
21... 

1330 34 

�1030 42 806 

0915�28 258 

.000 

.945 

1.b5 

.000 

1.34 

1.89 

.000 

.490 

.930 

.000 

.110 

.020 



 

 

 

 

437 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 8,78 MAR 12,79 MAY 25,79 JUN 21,79 JUL 19,79 
TIME 1500 1500 1030 1100 1130 

TOTAL CELLS/ML 5500 600 3000 1300 640 


DIVERSITY: DIVISION 0.6 1.3 1.0 0.1 1.3 

.CLASS 
 0.6 1.3 1.0 0.1 1.3 

..ORDER 0.6 2.0 1.2 0.3 1.6 

...FAMILY 0.7 2.3 2.2 0.9 1.6 

....GENUS 1.1 2.3 2.3 0.9 1.6 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...HYDRODICTYACEAE 

....PEDIASTRUM 

...o0CYSTACEAE 

....ANKISTRODESMUS * 0 

....CHODATELLA 

....KIRCHNERIELLA 

....00CYSTIS 72 1 39 6 

....SELENASTRUM 130 4 13 2 

...SCENEDESMACEAE 

....SCENEDESMUS 58 1 14 2 

..TETRASPORALES 

...COCCoMYXACEAE 

....ELAKATOTHRIX 29 1 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 29 5 

..ZYGNEMATALES 

...DESMIDIACEAE 

....STAURASTRUM 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 43 1 52 4 39 6 

....MELOSIRA 
 14 2 

....STEPHANODISCUS 
 90 3 

....THALASSIOSIRA 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 

....RHOICOSPHENIA 

...CYMBELLACEAE 

....CYMBELLA 

...DIAToMACEAE 

....DIATOMA a 
 0 

...FRAGILARIACEAE 

....ASTERIONELLA 160# 26 - -

....FRAGILARIA 370 -
7 1300# 45 260# 40 

....SYNEDRA -
39 1 26 2 

...GOMPHONEMATACEAE 

....GOMPHONEMA 

...NAVICULACEAE 

....NAVICULA 
 39 1 26 2 

...NITZSCHIACEAE 

....NITZSCHIA 
 340 11 65 5 

...SURIRELLACEAE 

....SURIRELLA 

...TABELLARIACEAE 

....TABELLARIA 57 10 440 15 1100# 86 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM - -

....ANACYSTIS 580 11 200# 33 520# 17 300# 46 

....GOMPHOSPHAERIA 4300# 79 - -

..HORMOGONALES 

...0SCILLATORIACEAE 

....OSCILLATORIA 
 130# 21 




 

 

438 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


� ����

DATE NOV 8,78 MAR 12,79 MAY 25,79 JUN 21,79 JUL 19,79
� ����

TIME 1500 1500 1030 1100 1130 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 13�
1 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..PFRIDINIALES 

...GLENODINIACEAF 

....GLENODINIUM 4, 0 




   
  

  

   
  
  
  
  

 

 

439 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIR RIVER AT PORT HURON. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE AUG 16,79 SEP 14,79 NOV 20,79 MAR 27.80 JUN 5,80

TImF 
 1100 1045 1330 1000 103U 


TOTAL CELLS/ML 1500 4700 17000 2000 
 750 


DIVERSITY: DIVISION 1.4 1.4 0.1 1.5 0.5 

.CLASS 1.4 1.4 0.1 1.5 0.5 

..ORDER 2.1 1.6 0.2 1.8 0.5 

...FAMILY 
 2.2 2.1 0.2 2.4 1.8 

....GENUS 2.2 2.3 0.2 2.9 2.2 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOPOPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...HYORODICTYACEAE 
....PEDIASTRUM 56 3 
...00CYSTACEAE 
....ANKISTRODESMUS . 0 21 1 43 6 
....CHODATELLA . 0 -
....KIRCHNERIELLA 13 1 a 0 
....00CYSTIS 13 1 120 1 
....SFLENASTRUm 
...SCENEDESMACEAF 
....SCENEDESMUS 280# 18 620 13 * 0 130 6 29 4 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX * 0 
..VoLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAmYDOMONAS a 0 
..ZYGNEMATALES 
...DESmIDIACEAE 
....STAURASTRUm . 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 39 3 69 1 * 0 130 7 
....mELOSIRA 92 4 
....STEPHANODISCUS 
....THALASSIOSIRA 91 2 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES * 0 
....COCCONEIS a 0 
....RHOICOSPHENIA * 0 
...CYMBELLACEAE 
....CYMRELLA 69 1 * 0 
...nIATOMACEAE 
....DIATOMA 14 1 
...FRAGILARIACEAE 
....ASTERIONELLA * 0 110 6 86 12 
....FRAGILARIA 230# 15 1400# 29 * 0 150 7 260# 35 
....SYNEDRA a 0 a 0 270 13 
...GOMPHONEMATACEAE 
....GOmPHONEmA a 0 
...NAVICULACEAE 
....NAVICULA 150 3 
...NITZSCHIACEAE 
....NITZSCHIA 13 1 69 1 * 0 120 6 100 13 
...SURIRELLACEAE 
....SURIRELLA * 0 
...TARELLARIACEAF 
....TARELLARIA 46 1 56 3 230# 31 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOmONAS 13 1 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM 180 4 
....ANACYSTIS 610# 39 1900# 42 17000# 98 850# 41 
....GOMPHOSPHAERIA 
..HORmOGONALES 
...OSCILLATORIACEAE 
....OSCILLATORIA 320# 21 



 

   
   

  

440 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


�
DATE� AUG 16,79 SEP 14,79 NOV 20,79 MAR 27,80 JUN 5,80
�
TIME�
 1100 1045 1330 1000 ' 1030 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..PERIDINIALES 

...GLENODINIACEAE 

....GLENODINIUM 21 1 




 

   

 

 

 

 

441 cTREAmS TRIPOTAPY TO ST. CLAIR RIVER 


04159130 T. CLAIP PIVER AT PORT HURON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIvE ANALYSFS OF BIOLOGICAL DATA, WATER 
YEAR OCTOBER 1978 TO SEPTEMBER 1980

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

JUN 26,80 
1000 

JUL 24,80 
1115 

AUG 21,80 
0915 

SEP 18,80 
0915 

TOTAL CELLS/ML 310 300 810 3400 

DIVERSITY: DIVISION 
.CLASS 
..ORDER 
...FAMILY 
....GENUS 

1.4 
1.4 
2.1 
2.1 
2.4 

1.3 
1.3 
1.5 
1.6 
1.6 

1.4 
1.4 
1.5 
1.5 
1.5 

1.4 
1.4 
1.5 
1.9 
2.3 

ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...HYDRODICTYACFAE 
....PEDIASTRUM 
...00CYSTACEAE 
....ANKISTRODESMUS 
....CHODATELLA 
....KIRCHNERIELLA 
....00CYSTIS 
....SELENASTRUM 

100 13 330 10 

...SCENEDESMACEAE 

....SCENEDESMUS 39 13 52# 17 210 6 

..TETRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 

..VOLVOCALES 
* 0 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 13 4 13 4 

..ZYGNEMATALES 

...DESMIDIACEAE 

....STAURASTRUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 64# 21 13 4 140# 17 39 1 
....MELOSIRA 
....STEPHANODISCUS 
....THALASSIOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 13 2 
....RHOICOSPHENIA 
...CYMBELLACEAE 
....CYMBELLA 
...DIATOMACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....ASTERIONELLA 77# 25 
....FRAGILARIA 350 10 
....SYNEDRA 39 13 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 13 4 
...NITZSCHIACEAE 
....NITZSCHIA 13 4 51 1 
...SURIRELLACEAE 
....SURIRELLA 
...TABELLARTACEAE 
....TABELLARIA 390 11 

CRYPTOPHYTA (CRYPTOMONADc) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAs 13 2 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM 
....ANACYSTIS 

-- -
77# 25 

-- -
190# 65 

-- -
530# 65 

410 12 
1600# 48 

....GOMPHOSPHAERIA __ - -- - -- - -- -

..HORMOGONALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 



�
442 
 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159130 ST. CLAIP RIVER AT PORT HURON, MI-CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE� 
TIME� 

JUN 26,80 
� 

JUL 24,80 
� 

AUG 21,80 
� 

SEP 18,80 
1000 
� 

1115 
� 

0915 
� 

0915 

CELLS PER... CELLS PER- CELLS PER- CELLS PER... 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..PERIDINIALES 
...GLENODINIACEAE 
....GLENODINIUM 13�2 

NOTE: N - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

*�
OBSERVED ORGANISM, MAY NOT HAVE PEEN COUNTED; LESS THAN 1/2% 




 
      

 

STREAMS TRIBUTARY TO ST. CLAIR RIVER� 443 

04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 

SPECIFIC CONDUCTANCE (mTCR0,AHoS/Cm AT 25 DEG. C). WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR�MAY JUN��JUL AUG��SEP 

1 210 208 201 205 --- 221 215 207 --- 208 208 208 
2 210 207 203 206 205 223 212 --- 207 209 204 208 
3 212 --- 202 207 202 220 211 206 207 209 204 208 
4 212 202 --- 197 217 209 206 207 209 206 208 
5 211 203 209 195 212 210 206 207 209 207 208 

6 211 203 214 200 216 211 212 207 209 209 206 
7 211 202 209 199 217 206 207 208 209 209 206 
8 211 203 209 201 210 207 213 208 209 209 206 
9 210 --- 202 210 207 210 207 --- --- 209 212 208 
10 212 204 204 207 203 210 207 211 208 209 212 208 

11 211 204 230 208 207 210 207 205 208 210 212 208 
12 208 204 204 205 204 212 205 205 208 210 209 208 
13 208 --- 204 203 205 213 204 205 208 210 209 208 
14 210 203 207 198 213 205 206 211 211 209 2n8 
15 210 205 204 204 227 205 207 211 211 209 207 

16 207 206 206 205 206 216 212 --- 211 209 209 207 
17 207 206 204 205 204 210 208 208 209 208 208 207 
18 206 205 213 205 202 210 205 208 209 209 209 ---
19 
20 

206 
207 

205 
205 

204 
203 

205 
204 

199 
202 

209 
205 

203 
203 

206 
206 

209 
211 

209 
209 

209 
208 

212 
210 

21 
22 
23 
24 
25 

207 
207 
206 
206 
207 

203 
205 
205 
205 
204 

204 
205 
205 
205 
205 

203 
203 
203 
203 
196 

201 
204 
208 
207 
206 

206 
217 
221 
216 
221 

203 
203 
203 
205 
216 

208 
207 
207 
207 
207 

209 
208 
208 
209 
209 

209 
208 
208 
208 
209 

208 
209 
211 
210 
210 

210 
209 
206 
209 
209 

26 
27 
28 
29 
30 
31 

208 
208 
205 
208 
207 
207 

204 
200 
201 
---

205 
206 
202 
205 
203 
203 

200 
194 
194 
---
204 
204 

210 
215 
215 
217 
---

219 
216 
213 
216 
218 
211 

205 
205 
210 
206 
206 
---

209 
207 
207 
207 
207 
---

209 
209 
209 
209 
208 
---

209 
209 
208 
207 
206 
207 

208 
208 
208 
208 
208 
208 

209 
209 
210 
240 
208 
---

MEAN 209 205 215 207 209 209 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

18.0 
18.0 
18.0 
17.5 
17.5 

11.0 
11.0 
11.0 
11.5 
11.5 

6.0 
7.0 
5.0 
6.0 
6.0 

3.0 
4.5 
4.0 
---
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

2.0 
2.0 
2.0 
3.0 
4.0 

5.0 
5.5 
5.0 
5.5 
5.5 

---
12.0 
12.0 
13.0 
13.0 

16.0 
16.0 
17.0 
16.0 
16.0 

22.0 
20.5 
20.5 
20.5 
20.5 

22.5 
22.5 
22.5 
22.5 
22.5 

6 
7 
8 
9 
10 

16.0 
15.5 
14.5 
14.5 
14.5 

11.0 
11.0 
10.5 
10.0 
9.0 

7.0 
5.0 
5.0 
5.0 
5.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.5 
1.5 
1.5 

4.0 
4.0 
5.0 
5.0 
5.0 

9.0 
9.0 
9.0 
9.0 
9.0 

14.0 
14.0 
13.0 
13.0 
12.0 

17.0 
17.0 
17.0 
17.0 
17.0 

21.0 
21.0 
21.0 
21.0 
21.0 

20.0 
21.0 
21.0 
21.0 
21.0 

11 
12 
13 
14 
15 

14.5 
14.5 
13.5 
12.5 
13.0 

8.0 
7.5 
7.5 
8.0 
7.5 

5.0 
5.0 
5.0 
5.0 
5.5 

2.0 
2.0 
2.0 
2.0 
1.5 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

5.0 
3.0 
3.0 
3.0 
3.0 

9.0 
9.0 
8.5 
8.5 
9.0 

13.0 
13.0 
14.0 
13.0 
13.0 

17.0 
18.0 
18.0 
18.0 
18.0 

21.0 
21.0 
22.0 
24.0 
24.0 

21.0 
21.0 
21.0 
21.0 
21.0 

16 
17 
18 
19 
20 

15.0 
15.0 
14.0 
14.0 
14.0 

7.5 
7.5 
7.5 
8.0 
8.5 

5.5 
5.5 
4.0 
4.5 
4.5 

1.5 
1.5 
1.5 
2.0 
2.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

3.0 
3.0 
3.0 
4.0 
5.0 

---
9.5 
9.5 
9.5 
9.5 

13.0 
13.0 
13.0 
13.0 
13.0 

18.0 
18.0 
18.0 
22.0 
22.0 

24.0 
23.0 
22.0 
22.0 
22.0 

19.5 
19.5 
19.5 
19.5 
19.5 

21 
22 
23 
24 
25 

14.0 
14.0 
14.5 
14.0 
13.0 

9.0 
9.0 
9.0 
9.0 
9.5 

4.5 
5.0 
5.0 
5.0 
5.0 

2.0 
1.5 
1.5 
1.0 
1.5 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

5.0 
5.0 
5.0 
5.0 
5.0 

9.5 
9.5 
11.0 
11.0 
11.0 

14.0 
14.5 
15.0 
15.0 
15.0 

22.0 
22.0 
22.0 
22.0 
22.0 

22.0 
22.0 
22.0 
22.0 
22.0 

20.0 
20.0 
20.0 
20.0 
20.0 

26 
27 
28 
29 
30 
31 

12.0 
11.5 
11.0 
10.5 
10.5 
11.0 

9.0 
9.5 
9.5 
7.0 
7.0 
---

5.0 
5.0 
5.0 
5.0 
4.0 
4.5 

1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
2.0 
2.0 
2.0 

5.0 
5.0 
5.0 
5.0 
5.0 
---

13.0 
13.0 
13.0 
13.0 
13.0 
---

15.0 
15.0 
16.0 
16.0 
16.0 
---

22.0 
22.0 
22.0 
22.0 
22.0 
22.0 

22.0 
22.0 
22.0 
22.0 
22.0 
23.0 

20.0 
18.0 
18.0 
18.0 
18.0 
---

MEAN 14.0 9.0 5.0 1.0 1.0 4.0 22.0 20.5 



 

 

   
         

         
    

    

 

     
     

444 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159488 SILVER CREEK NEAR JEDDO, MI 


LOCATION.--Lat 43008'40", long 82039'07", in SE4 sec.12, T.8 N., R.15 E., St. Clair County, Hydrologic Unit 04090001, on left bank 

10 ft (3 m) downstream of bridge on Comstock Road, 3.5 mi (5.6 km) west of Jeddo. 


DRAINAGE AREA.--20.6 mil (53.4 km2). 


PERIOD OF RECORD.--January 1978 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 707.43 ft (215.625 m) National Geodetic Vertical Datum of 1929 (levels by local surveying 

firm). 


REMARKS.--Records fair except those for the winter period, which are poor. Several observations of water temperature were made 

during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 549 ft3/s (15.5 m./s) Apr. 4, 1980, gage height, 8.03 ft (2.448 m); maximum gage 

height, 9.71 ft (2.960 m) Mar. 4, 1979, backwater from ice; minimum discharge, 0.14 ft3/s (0.004 m./s) June 19, 20, 21, 25, 26, 

Aug. 17, 18, 1978; minimum gage height, 3.62 ft (1.103 m) Aug. 17, 18, 1978. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft./s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft./s) (m3/s) 

Gage height 
(ft) (m) 

Mar. 17 unknown 430 12.2 unknown Apr. 14 2200 304 8.61 6.90 2.103 
Apr. 4 0300 *549 15.5 *8.03 4.448 

Minimum discharge, 0.38 ft./s (0.011 m./s) Sept. 11, gage height, 3.63 ft (1.106 m). 


DISCHARGE, IN CURIO FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAP APR MAY JUN JUL AUG SEP 


1 
2 
3 

1.5 
1.7 
1.8 

1.4 
1.4 
1.3 

5.0 
4.5 
4.5 

6.8 
6.5 
6.5 

6.0 
6.0 
6.0 

10 
9.0 
8.0 

46 
26 
41 

19 
12 
8.5 

8.1 
8.4 
8.9 

5.3 
5.3 
4.6 

11 
6.8 
9.7 

1.7 
4.9 
7.0 

4 
5 

1.9 
2.1 

1.3 
1.3 

4.5 
6.0 

6.5 
6.5 

6.0 
6.0 

8.0 
7.5 

417 
54 

6.7 
7.2 

8.4 
8.4 

4.9 
5.1 

7.8 
8.8 

7.3 
3.6 

6 2.3 1.4 7.0 7.0 6.0 7.5 24 7.5 8.8 5.1 15 .85 
1 2.0 1.5 8.0 9.0 6.0 7.0 16 7.2 9.9 5.1 10 .63 
8 
9 

2.0 
2.0 

1.5 
1.5 

8.8 
9.7 

9.0 
9.0 

6.0 
6.0 

7.0 
8.0 

15 
28 

7.1 
7.0 

10 
8.8 

5.1 
4.4 

6.7 
6.5 

.52 

.63 
10 2.0 1.8 6.8 9.0 6.0 8.5 39 6.7 9.1 3.1 4.4 .50 

11 1.9 1.8 4.9 12 6.0 9.E 24 6.0 8.2 3.4 4.3 .42 
12 1.9 1.8 4.0 26 6.0 11 24 5.1 8.2 3.8 5.0 .56 
13 1.8 2.0 4.4 46 6.0 12 21 8.6 4.4 3.4 4.3 2.1 
14 1.8 2.0 4.0 33 6.0 11 113 25 2.1 3.8 4.8 3.7 
15 1.8 2.0 3.5 22 6.0 11 170 14 2.1 3.8 6.7 2.6 

16 1.7 1.8 3.5 17 5.5 12 64 9.4 4.4 5.3 6.4 2.0 
17 1.5 2.0 3.0 11 5.5 350 22 9.3 1.2 7.3 5.1 12 
18 1.5 2.0 3.0 12 5.5 118 16 127 .92 5.8 3.7 22 
19 
20 

1.6 
1.6 

2.2 
2.3 

3.0 
3.0 

11 
9.7 

5.0 
5.0 

37 
29 

13 
12 

42 
19 

1.5 
3.1 

4.0 
3.4 

3.3 
3.3 

7.7 
3.1 

21 1.7 3.4 3.0 8.0 5.5 170 10 12 2.3 2.9 2.7 1.8 
22 1.8 4.6 3.5 6.5 7.0 75 12 9.6 3.8 9.1 2.6 9.2 
23 
24 
25 

2.0 
1.9 
1.8 

6.2 
7.3 
5.0 

6.8 
42 
154 

6.5 
6.5 
6.5 

9.0 
8.0 
7.0 

47 
57 
67 

11 
6.2 
5.8 

8.5 
8.3 
8.2 

4.0 
4.6 
4.9 

20 
10 
6.8 

1.2 
.89 
.88 

112 
25 
7.2 

26 
27 
28 
29 
30 

1.7 
1.6 
1.5 
1.5 
1.4 

10 
7.7 
8.3 
10 
6.0 

67 
20 
12 
10 
8.8 

6.5 
6.5 
6.0 
6.0 
6.0 

1r1 
15 
12 
11 

44 
59 
47 
27 
20 

5.7 
5.7 
7.9 
18 
34 

8.1 
8.3 
8.6 
8.6 
8.6 

6.0 
6.0 
7.1 
6.5 
5.1 

5.6 
50 
112 
42 
24 

1.0 
1.9 
.78 
1.2 
1.7 

3.6 
2.8 
2.0 
1.7 
1.5 

31 1.4 --- 7.6 6.0 41 --- 8.5 --- 19 1.3 ---

TOTAL 54.7 102.8 435.8 346.5 201.0 1335.0 1301.3 451.6 175.22 393.4 149.75 250.61 
MEAN 1.76 3.43 14.1 11.2 6.93 43.1 43.4 14.6 5.84 12.7 4.83 8.35 
MAX 
MIN 

2.3 
1.4 

10 
1.3 

154 
3.0 

46 
6.0 

15 
5.0 

350 
7.0 

417 
5.7 

127 
5.1 

10 
.92 

112 
2.9 

15 
.78 

112 
.42 

CFSM .09 .17 .68 .54 .34 ?.09 2.11 .71 .28 .62 .23 .41 
IN. .10 .19 .79 .63 .36 2.41 2.35 .82 .32 .71 .27 .45 

CAL YR 1979 TOTAL 4068.64 MEAN 11.1 MAX 348 MIN .66 CFSM .54 IN 7.35 
WTR YR 1980 TOTAL 5197.68 MEAN 14.2 MAX 417 MIN .42 CFSM .69 IN 9.39 



 

   
         

       
   

 

    

     
     

445 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159500 BLACK RIVER NEAR FARGO, MI 


LOCATION.--Lat 43°05'32", long 82.37'05", in NW4 sec.32, T.8 N., R.16 E., St. Clair County, Hydrologic Unit 04090001, on left bank 

20 ft (6 m) downstream from bridge on Norman Road, 2.1 mi (3.4 km) east of Fargo, 5.3 mi (8.5 km) upstream from Mill Creek, and 

12 mi (19 km) northwest of Port Huron. 


DRAINAGE AREA.--480 mi. (1,243 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--February 1944 to current year. 


REVISED RECORDS.--WSP 1307: 1950(M). WSP 1627: 1956-58. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 613.75 ft (187.071 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to July 9, 1954, nonrecording gage at same site and datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. 


AVERAGE DISCHARGE.--36 years, 275 ft./s (7.788 m./s), 7.78 in/yr (198 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,400 ft./s (408 m3/s) Apr. 5, 1947, gage height, 16.06 ft (4.895 m), from flood-

mark, from rating curve extended above 9,500 ft./s (269 m./s); maximum gage height observed, 18.05 ft (5.502 m)Feb. 20, 1951, 

backwater from ice; minimum discharge observed, 1.8 ft3/s (0.051 m./s) Sept. 18, 19, 1946. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,500 ft3/s (99.1 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft./s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Mar. 17 
Mar. 18 

2300 
0600 

ice jam 
*4620 

*11.27 3.435 
11.02 3.359 

Apr. 4 2000 3690 9.94 3.030 

Minimum discharge, 13 ft./s (0.37 m3/s) Oct. 18, 31; minimum gage height, 1.78 ft (0.543 m) Oct. 18. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1900 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 16 18 146 250 43 55 1130 385 76 78 345 42 
2 22 18 108 206 40 50 992 313 81 63 315 50 
3 23 18 91 172 
 37 47 659 250 87 55 212 52

4 
 22 17 89 135 35 44 2710 201 87 47 156 52 

5 23 18 74 115 35 42 3010 169 83 44 121 47 


6 22 19 76 110 35 41 1980 147 84 43 244 40 

7 20 19 161 106 35 40 965 130 84 38 247 35 

8 
 22 18 212 103 35 40 611 117 98 43 207 32 

9 25 18 188 9S 35 40 603 107 105 36 155 30 

10 23 20 151 95 35 40 841 100 112 35 124 29 


11 23 21 124 100 35 60 837 94 109 33 111 28 

12 21 22 106 180 35 80 88 99
635 35 137 26 

13 22 23 110 300 35 70 669 93 88 35 142 32 

14 2? 22 110 298 35 60 816 139 74 35 161 39 

15 24 21 95 203 35 60 2630 173 69 33 124 42 


16 21 21 91 152 35 65 2560 156 64 34 98 56 

17 16 20 98 137 35 1200 1570 134 61 38 77 80 

18 15 
 20 90 173 35 4310 764 434 54 35 58 182 

19 16 20 85 232 35 3440 513 584 56 38 55 345 

20 
 16 20 65 218 35 1830 402 463 62 42 49 260 


21 16 19 57 179 35 1410 332 323 64 34 47 171 

22 24 24 57 
 133 50 1450 285 235 63 44 45 126 

23 26 31 66 110 80 1120 247 184 60 114 41 333 

24 
 21 70 245 100 150 866 210 149 57 92 38 823

25 20 148 1940 85 220 940 185 126 52 79 36 589 


26 20 162 3000 75 100 770 165 111 48 60 33 332

27 19 253 2270 65 700 842 151 97 46 198 31 215 

28 19 258 1020 60 65 983 156 89 55 1100 30 150 

29 17 196 488 55 60 834 224 82 115 1020 29 112 

30 
 15 187 360 50 --- 603 374 84 89 704 29 91 

31 15 
 --- 305 46 541 --- 80 --- 479 33 ---


TOTAL 
 626 1741 12078 4338 2175 21973 27226 5837 2282 4764 3530 4441 

MEAN 20.2 58.0 390 140 75.0 709 908 188 76.1 154 114 148

MAX 26 258 3000 300 700 4310 3010 584 115 1100 345 823 

MIN 15 17 57 
 46 35 40 151 80 46 33 29 26

CFSM .04 .12 .81 .29 .16 1.48 1.89 .39 .16 .32 .24 .31

IN. .05 .13 .94 
 .34 .17 1.70 2.11 .45 .18 .37 .27 .34 


CAL YR 1979 TOTAL 83313 MEAN 228 MAX 3700 
 MIN 15 CFSM .48 IN 6.46 

WTR YR 1980 TOTAL 91011 MEAN 249 MAX 4310 MIN 15 CFSM .52 IN 7.05 




 446 
 STREAMS TRIBUTARY TO Sr. CLAIR RIVER 


04159500 BLACK RIVER NEAR FARGO, MI-CONTINUED 


WATER-QUALTTY 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: August 1978 to current year. 


INSTRUMENTATION.--Temperature recorder since Aug. 4, 1978. 


REMARKS.--Missing record was due to vandalism. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum (water years 1979-80), 28.00C Aug. 14, 1978, July 14, 15, 1980; minimum, 0.000 on many days during 

winter periods. 


EXTREMES FOR CURRF11T YEAR.--

WATER TEMPERATURES: Maximum recorded, 28.00C July 14, 15; minimum, 0.000 on many days during winter period. 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX��MIN MIN MIN MIN MIN
MIN MAX��MAX��MAX��MAX��MAX��


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 20.0 18.0 9.5 9.0 2.5 1.0 .5 .5 .0 .0 .5 .5 

2 19.5 19.0 8.5 7.0 1.0 .5 .5 .5 .0 .0 .5 .5 

3 19.5 18.5 7.0 6.0 .5 .5 .5 .0 .0 .0 .5 .5 

4 18.5 17.0 7.0 5.0 .5 .5 .0 .0 .0 .0 .5 .5 

5 17.0 16.0 6.0 5.0 .5 .5 .0 .0 .0 .0 .5 .5 


6 16.0 14.5 6.0 5.5 1.0 .5 .0 .0 .0 .0 .5 .5 

7 15.0 13.5 6.0 5.0 1.0 1.0 .0 .0 .0 .0 .5 .5 

8 13.5 12.5 5.0 4.5 1.0 .5 .0 .0 .0 .0 .5 .5 

9 13.5 12.5 4.0 3.5 .5 .5 .0 .0 .0 .0 .5 .5 

10 12.5 11.5 4.0 3.5 .5 .5 .0 .0 .0 .0 1.0 .5 


11 11.0 9.5 4.0 3.5 2.5 .5 .0 .0 .0 .0 1.0 1.0 

12 11.5 10.5 3.5 2.5 2.5 2.5 .0 .0 .0 .0 1.0 1.0 

13 10.5 9.5 3.0 2.5 ?.5 1.0 .0 .0 .0 .0 1.0 1.0 

14 10.0 8.5 3.0 3.0 1.0 1.0 .0 .0 .0 .0 1.0 1.0 

15 11.0 9.5 3.5 2.5 1.0 .5 .0 .0 .0 .0 1.0 1.0 


16 11.0 9.0 4.0 2.5 .5 .5 .0 .0 .0 .0 1.0 1.0 

17 11.5 11.0 4.5 3.0 .5 .5 .0 .0 .0 .0 1.0 1.0 

18 12.5 11.0 5.5 4.0 .5 .5 .0 .0 .0 .0 1.5 1.0 

19 13.5 12.0 6.5 5.0 .5 .5 .0 .0 .0 .0 2.0 1.5 

20 14.5 13.0 6.5 5.0 .5 .5 .0 .0 .-0 .0 3.0 2.0 


21 16.5 14.0 6.5 6.0 .5 .5 .0 .0 .5 .5 3.0 2.5 

22 17.5 15.5 8.0 6.5 .5 .5 .0 .0 .5 .5 2.5 2.0 

23 17.0 13.0 8.0 8.0 .5 .5 .0 .0 .5 .5 2.0 1.5 

24 12.5 10.0 8.0 7.0 .5 .5 .0 .0 .5 .5 2.0 2.0 

25 10.0 8.5 7.0 6.0 2.5 .5 .0 .0 .5 .5 2.0 2.0 


26 8.5 7.0 6.5 5.5 2.5 2.0 .0 .0 .5 .5 2.5 2.0 

27 7.0 6.5 6.0 5.0 2.0 1.5 .0 .0 .5 .5 4.0 2.5 

28 7.0 7.0 5.0 4.5 1.5 1.0 .0 .0 .5 .5 4.0 4.0 

29 7.5 6.0 4.5 3.0 1.0 1.0 .0 .0 .5 .5 5.0 4.0 

30 8.0 5.5 3.0 2.5 1.0 .5 .0 .0 5.0 4.5 

31 9.0 6.5 --- --- .5 .5 .0 .0 5.5 5.5 


MONTH 20.0 5.5 9.5 2.5 2.5 .5 .5 .0 .5 .0 5.5 .5 




 STREAMS TRIRUTARY TO ST. CLAIR RIVER 447 

04159500 BLACK RIVER NEAR FARGO, MI--CONTINUED 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MAX�MIN MAX MIN MAX��
MIN MAX�MAX�
MIN MIN 


APRIL MAY 
 JUNE�JULY AUGUST SEPTEMBER 


1 5.5 5.0 13.0 11.5 20.5 17.0 22.0 20.0 24.0 21.5 23.0 22.02 5.5 5.0 15.0 12.5 19.0 17.0 23.0 21.0 24.0 22.0 22.0 21.03 5.5 5.5 16.5 14.0 19.0 17.5 24.0 21.0 23.5 22.0 22.0 19.5 
4 5.5 4.5 18.0 15.0 19.5 17.0 24.0 22.0 24.5 22.0 22.0 20.0
5 4.5 3.5 19.0 17.5 19.0 17.0 23.0 21.5 24.5 23.0 23.0 20.5 
6 6.5 4.5 19.0 16.5 20.5 17.5 24.0 21.0 24.5 22.5 22.5 20.07 7.5 6.5 19.0 16.0 20.5 18.5 23.5 21.0 24.0 23.0 21.5 19.08 8.5 7.5 16.0 13.5 19.0 17.5 25.0 22.0 24.5 23.0 22.0 18.59 8.5 8.5 14.0 12.5 18.0 16.0 24.0 22.0 25.0 23.0 21.0 18.510 8.5 7.5 14.0 12.0 16.5 15.0 26.0 20.0 24.5 22.5 21.0 17.0 

11 7.5 6.5 16.0 13.5 18.0 14.5 26.0 23.0 23.0 21.5 20.0 16.512 6.5 6.5 16.5 14.5 19.5 16.0 25.5 23.0 22.5 21.0 19.0 18.013 6.5 5.5 16.5 15.0 21.0 18.0 24.5 21.0 21.5 20.5 18.5 17.5 
14 6.5 5.0 15.5 13.0 20.5 19.0 28.0 22.0 22.5 20.5 17.5 17.015 5.0 4.5 13.5 12.0 19.0 17.0 28.0 25.0 22.5 21.0 18.0 16.0 

16 
 5.0 4.0 15.5 12.5 18.0 15.0 27.0 23.5 21.5 19.5 17.5 16.517 5.5 4.5 15.5 14.0 19.0 16.0 26.0 24.0 21.5 20.0 16.5 15.018 8.0 6.0 14.5 13.5 19.5 18.0 26.0 22.0 22.0 19.5 15.0 13.519 10.5 8.0 16.0 14.0 19.0 18.0 27.0 23.5 22.0 20.520 12.5 10.5 16.5 14.5 20.5 17.0 26.5 25.0 23.5 21.5 
21 13.5 11.0 17.5 15.5 21.0 18.5 27.0 24.5 24.0 22.5
22 14.5 12.5 19.5 16.5 22.5 20.0 26.5 24.5 24.0 21.5
23 14.5 13.0 21.0 18.5 25.0 21.5 24.5 22.0 24.0 20.524 13.5 11.5 20.5 19.0 25.5 23.0 24.5 21.0 24.5 20.5
25 12.5 10.5 20.5 18.5 26.5 23.5 25.0 22.0 24.5 21.5 

26 12.0 11.0 20.0 17.0 27.5 24.5 25.0 22.5 26.0 22.5
27 12.0 11.0 19.0 16.0 26.5 24.0 23.0 22.0 26.5 23.0

28 11.5 11.0 18.5 17.0 24.0 21.5 22.0 21.0 25.5 23.0
29 11.5 11.0 18.5 17.0 24.5 21.5 21.0 20.5 26.0 23.5
30 12.0 10.5 20.0 18.0 23.5 21.5 21.5 20.5 25.0 23.0

31 --- m 20.5 19.0 --- --- 22.0 21.0 24.0 22.5 


MONTH 
 14.5 3.5 21.0 11.5 27.5 14.5 28.0 20.0 26.5 19.5 



 

   
         

 

 

    

    
    

448 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04160570 N)RTH BRANCH BELLE RIVER AT IMLAY CITY, MI 


LOCATION.--Lat 43001'49", long 83°04'02", in 51* NV' sec.16, T.7 N., R.12 E., Lapeer County, Hydrologic Unit 04090001, on left bank 

12 ft (4 m) upstream from bridge on State Highway 21, and 0.6 mi (1.0 km) northeast of Imlay City. 


DRAINAGE AREA. --18.0 mil (46.6 km2). 


PERIOD OF RECORD.--August 1965 to current year. 


GAGE.--Mater-stage recorder and concrete control. Altitude of gage is 800 ft (244 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period, which are fair. Some diversion by pumping for sprinkler irrigation. Several 

observations of water tanperature were made during the year. 


AVERAGE DISCHARGE.--15 years, 11.2 ft3/s (0.317 m3/s), 8.45 in/yr (215mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 334 ft3/s (9.46 m3/s) Apr. 19, 1975, gage height, 9.33 ft'(2.844 m); no flow for 

part of each day June 27, 28, 1977, June 26-28, 1979, caused by irrigation punpage. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 60 ft3/s (1.70 m3/s) and maximum (*): 

Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 25 1100 99 2.80 5.70 1.737 Apr. 14 2200 101 2.86 5.75 1.753 
Mar. 17 2100 *138 3.91 *6.52 1.987 July 28 0200 107 3.03 6.02 1.835 
Apr. 4 0600 129 3.65 6.33 1.929 

Minimum daily discharge, 0.64 ft3/s (0.018 m3/s) Oct. 1. 

DISCHARGE, IN CUPIC FEET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

.64 
1.8 
2.0 
1.8 
1.6 

2.8 
3.4 
3.0 
2.6 
2.5 

6.7 8.4 
5.9 7.5 
5.9 6.7 
4.7 5.9 
5.2 5.2 

2.9 
2.8 
2.7 
2.6 
2.5 

3.7 
3.3 
3.1 
2.9 
2.8 

32 
24 
26 
117 
64 

18 
14 
11 
9.6 
8.4 

2.6 
2.8 
5.4 
4.4 
3.6 

2.0 
1.3 
.80 
.89 
1.6 

47 
26 
24 
15 
14 

4.0 
4.4 
3.6 
2.6 
2.3 

6 
7 
8 
9 
10 

1.6 
1.8 
1.9 
2.6 
2.3 

2.6 
3.4 
3.2 
3.4 
4.9 

7.5 5.0 
7.5 4.5 
7.2 4.3 
5.9 4.1 
5.2 4.0 

2.5 
2.4 
2.4 
2.3 
2.3 

2.8 
2.8 
2.8 
3.0 
3.5 

43 
34 
31 
46 
38 

6.9 
6.2 
5.7 
5.4 
5.2 

8.1 
14 
21 
15 
13 

1.3 
.98 

23 
12 
7.8 

37 
19 
14 
13 
9.6 

1.9 
1.9 
1.6 
3.4 
3.4 

11 
12 
13 
14 
IS 

2.3 
2.6 
2.5 
2.3 
2.2 

4.2 
3.4 
3.0 
3.0 
3.2 

5.4 11 
7.2 15 
6.9 11 
5.4 8.1 
4.4 6.2 

2.2 
2.2 
2.2 
?.2 
2.2 

5.8 
4.5 
4.3 
4.3 
4.3 

29 
27 
22 
49 
74 

4.9 
4.7 
9.0 
15 
9.9 

9.9 
7.2 
5.7 
6.7 
8.1 

5.2 
4.9 
6.4 
3.6 
3.6 

9.0 
9.9 
7.2 
5.4 
4.7 

2.5 
2.3 

11 
15 
8.4 

16 
17 
18 
19 
20 

1.8 
1.8 
1.9 
2.0 
2.6 

3.6 
3.4 
3.2 
3.0 
3.0 

4.4 6.2 
4.2 7.2 
4.0 8.4 
3.8 7.2 
3.6 6.7 

2.2 
2.2 
2.2 
2.2 
2.3 

6.0 
91 
79 
42 
31 

50 
33 
25 
19 
15 

8.1 
8.1 
29 
19 
12 

6.4 
5.2 
4.0 
6.9 
15 

6.4 
5.2 
3.4 
3.6 
2.5 

3.8 
2.8 
2.6 
2.0 
2.0 

6.2 
36 
30 
17 
11 

21 
22 
23 
24 
25 

2.6 
2.5 
2.8 
2.6 
2.3 

3.6 
5.7 
10 
17 
13 

2.8 6.5 
5.7 5.4 
8.7 6.2 
26 4.4 
87 4.0 

2.7 
3.5 
9.0 
7.5 
6.0 

42 
40 
26 
30 
35 

13 
11 
10 
9.0 
8.4 

9.9 
7.5 
5.9 
5.2 
4.7 

9.6 
7.5 
5.4 
4.2 
3.2 

2.3 
6.9 
6.4 
4.0 
2.3 

5.9 
9.0 
5.7 
3.8 
2.8 

8.4 
14 
48 
24 
16 

26 
27 
28 
2' 
30 
31 

2.2 
2.2 
2.3 
2.3 
2.0 
2.0 

22 
15 
13 
10 
8.1 
---

66 3.8 
37 3.6 
23 3.5 
17 3.3 
12 3.2 
9.6 3.0 

5.0 
4.5 
4.3 
4.0 
---

28 
35 
32 
24 
20 
30 

7.8 
7.5 
12 
17 
23 
---

3.8 
3.4 
2.8 
2.6 
2.5 
2.6 

2.5 
2.3 
3.2 
3.6 
2.5 
---

2.2 
36 
92 
60 
35 
45 

2.5 
2.2 
1.8 
1.6 
6.4 
4.4 

11 
7.8 
5.7 
3.8 
3.2 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

65.84 
2.12 
2.8 
.64 
.12 
.14 

182.2 
6.07 
22 
2.5 
.34 
.38 

405.8 199.5 
13.1 6.11 
87 15 
2.8 3.0 
.73 .34 
.84 .39 

94.0 
3.24 
9.0 
2.2 
.18 
.19 

644.9 
20.8 
91 
2.8 
1.16 
1.33 

916.7 
30.6 
117 
7.5 

1.70 
1.89 

261.0 
8.42 
29 
2.5 
.47 
.54 

209.0 
6.97 

21 
2.3 
.39 
.43 

388.57 
12.5 
92 

.80 

.69 

.80 

314.1 
10.1 
47 
1.6 
.56 
.65 

310.4 
10.3 
48 
1.6 
.57 
.64 

CAL YR 1979 
WTR YR 1980 

TOTAL 
TOTAL 

2920.43 
3982:01 

MEAN 8.00 
MEAN 10.9 

MAX 113 
MAX 117 

MIN 
MIN 

.39 

.64 
CFSM .44 
CFSM .61 

IN 6.04 
IN 8.23 



 

 
 

  
   
  
   

  

 

   

      
     

449 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04160600 BELLE RIVER AT MEMPHIS, MI 


LOCATION.--Lat 42°54'03", long 82.46'09", in MV' SE' sec.35, T.6 N., R.14 E., St. Clair County, Hydrologic Unit 04090001, on right bank, 

at downstream side of bridge on State Highway 19 at Memphis. 


DRAINAGE AREA.--151 mi. (391 km.). 


PERIOD OF RECORD.--October 1962 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 720 ft (219 m) from topographic map (nearest 5 ft). 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--18 years, 83.8 ft3/s (2.373 m3/s), 7.54 in/yr (192 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,520 ft3/s (128 m3/s) Apr. 19, 1975, gage height, 8.96 ft (2.731 m); minimum, 

2.3 ft3/s (0.065 m3/s) Sept. 6, 10, 1978; minimum gage height, 1.17 ft (0.357 m) Sept. 6, 1978. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April 1947, reached a stage of about 9 ft (2.7 m), from information by local residents. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 600 ft./s (17.0 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 26 1100 686 19.4 4.89 1.490 Apr. 4 2100 *1250 35.4 *6.49 1.978 
Mar. 18 1500 1030 29.2 5.94 1.811 Apr. 15 2000 743 21.0 5.08 1.548 

Minimum discharge, 3.7 ft3/s (0.10 m3/s) Oct. 1, gage height, 1.31 ft (0.399 m) Oct. 1. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 4.5 11 41 77 17 22 304 178 18 13 149 15 
2 6.0 11 38 64 16 22 281 124 18 12 147 15 
3 5.3 11 37 57 15 20 240 93 19 12 97 16 
4 7.7 15 34 54 14 18 1020 68 22 12 83 16 
5 11 14 31 50 14 17 1020 59 23 11 64 14 

6 10 14 43 47 14 18 656 53 24 9.8 60 12 
7 9.4 14 54 45 14 16 369 46 29 11 52 11 
8 9.9 14 53 43 14 17 249 40 46 19 45 10 
9 10 15 47 41 13 19 270 37 71 32 36 11 
10 11 16 40 40 13 18 349 35 56 37 32 10 

11 12 17 34 43 13 28 307 34 45 25 31 13 
12 12 18 34 55 13 26 244 33 31 21 31 13 
13 12 17 33 66 13 28 221 37 25 17 27 14 
14 12 15 33 64 13 28 338 54 23 17 25 20 
15 14 14 32 59 13 30 648 75 23 15 23 30 

16 9.2 14 32 49 13 70 631 64 23 14 21 24 
17 23 14 27 49 13 584 422 56 23 14 19 27 
18 12 15 26 58 13 856 262 220 22 14 17 47 
19 10 14 26 58 13 702 181 264 22 14 17 56 
20 14 14 23 54 13 345 136 172 23 13 16 40 

21 14 13 23 45 14 403 113 93 29 11 29 30 
22 14 15 23 45 20 396 94 68 26 14 26 25 
23 11 22 31 44 39 328 81 51 23 14 24 26 
24 10 36 133 41 63 311 69 42 20 18 20 54 
L5 10 48 503 35 49 452 59 34 17 15 17 49 

26 12 54 645 30 40 357 55 29 16 14 14 36 
27 11 79 477 25 31 337 50 25 14 16 13 29 
28 11 71 269 23 28 344 57 22 14 44 13 24 
29 11 62 164 21 26 305 96 21 15 131 13 21 
30 10 52 118 20 --- 235 172 21 14 125 13 19 
31 10 --- 95 18 224 --- 19 --- 87 12 ---

TOTAL 339.0 739 3199 1420 584 6576 8994 2167 774 821.8 1186 727 
MEAN 10.9 24.6 103 45.8 20.1 212 300 69.9 25.8 26.5 38.3 24.2 
MAX 23 79 645 77 63 856 1020 264 71 131 149 56 
MIN 4.5 11 23 18 13 16 50 19 14 9.8 12 10 
CFSM .07 .16 .68 .30 .13 1.40 1.99 .46 .17 .18 .25 .16 
IN. .08 .18 .79 .35 .14 1.62 2.22 .53 .19 .20 .29 .18 

CAL YR 1979 TOTAL 22618.1 MEAN 62.0 MAX 892 MIN 3.2 CFSM .41 IN 5.57 
WTR YR 1980 TOTAL 27526.8 MEAN 75.2 MAX 1020 MIN 4.5 CFSM .50 IN 6.78 



   
         

         
   

 

     

   
  

450 
STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04160800 SASHABAW CREEK NEAR DRAYTON PLAINS, MI 


LOCATION.--Lat 42°43'12", long 83°21'13", in SE4 sec.26, T.4 N., R.9 E., Oakland County, Hydrologic Unit 04090003, on right bank 25 ft 

(8 m) upstream from bridge on Maybee Road, 1.1 mi (1.8 km) upstream from mouth, and 2.5 mi (4.0 km) northeast of Drayton Plains. 


DRAINAGE AREA.--20.9 mil (54.1 km2). 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Metal V.-notch weir Aug. 30, 1961, to Mar. 6, 1968. Altitude of gage is 970 ft (296 m) gram topographic 

map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--21 years, 12.0 ft3/s (0.340 m3/s), 7.80 in/yr (198 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 161 ft3/s (4.56 m3/s) Feb. 23, 1974, gage height, 4.38 ft (1.335 m); minimum, 

0.2 ft3/s (0.006 m3/s) on many days during 1961, 1963, 1964, 1965, 1966; minimum gage height, 1.59 ft (0.485 m) Aug. 1, 2, 1960. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 45 ft3/s (1.27 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Mar. 17 unknown 67 1.90 unknown Apr. 15 0400 67 1.90 3.51 1.070 
Apr. 4 1000 *80 2.27 *3.68 1.122 

Minimum discharge, 0.41 ft3/s (0.012 m3/s) Oct. 1, gage height, 1.88 ft (0.573 m). 


DISCHARGE, IN CUBIC FFET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 

.45 
1.4 

1.7 
2.2 

15 
13 

15 
14 

4.0 
4.0 

5.0 
4.5 

30 
30 

32 
30 

9.9 
9.5 

5.5 
5.1 

6.7 
8.9 

9.5 
10 

3 
4 
5 

1.5 
1.1 
1.2 

2.2 
2.0 
1.8 

13 
9.9 
9.9 

13 
12 
11 

4.0 
4.0 
4.0 

4.5 
4.5 
4.5 

30 
69 
56 

28 
26 
25 

13 
13 
11 

4.7 
4.5 
5.1 

21 
15 
13 

10 
9.1 
8.8 

6 
7 
8 
9 
10 

1.5 
1.5 
1.3 
1.7 
1.6 

2.0 
2.3 
2.3 
3.0 
5.3 

11 
12 
11 
10 
10 

10 
9.5 
9.0 
8.5 
8.5 

4.0 
4.0 
4.0 
4.0 
4.0 

4.5 
4.5 
4.5 
5.0 
5.0 

46 
41 
39 
47 
45 

23 
22 
21 
21 
21 

11 
12 
15 
13 
12 

5.3 
5.0 
8.6 
9.0 
7.5 

24 
19 
16 
14 
14 

8.5 
8.3 
8.0 
8.7 
9.2 

11 
12 
13 

1.9 
2.5 
2.8 

4.4 
4.2 
4.0 

10 
11 
11 

9.0 
10 
11 

4.0 
4.0 
4.0 

5.0 
5.0 
5.0 

41 
39 
36 

21 
21 
22 

9.7 
8.7 
7.8 

6.7 
6.4 
6.2 

14 
15 
14 

8.2 
8.0 
9.5 

14 
15 

2.5 
2.2 

3.7 
4.2 

11 
10 

10 
9.5 

4.0 
4.0 

5.0 
5.0 

41 
62 

23 
20 

7.6 
8.0 

5.7 
5.3 

12 
11 

12 
10 

16 
17 

1.9 
1.8 

4.8 
5.0 

9.6 
10 

9.5 
10 

4.0 
4.0 

8.0 
60 

51 
44 

18 
18 

7.7 
7.0 

5.4 
5.3 

9.9 
9.3 

9.5 
19 

18 1.9 4.9 8.7 10 4.0 40 39 34 6.6 4.9 9.3 19 
19 
20 

2.5 
2.7 

4.7 
4.8 

8.7 
8.2 

9.5 
9.0 

4.0 
4.0 

31 
29 

34 
33 

29 
25 

6.9 
8.5 

4.7 
4.4 

8.7 
9.2 

15 
13 

21 
22 
23 
24 
25 

2.5 
2.3 
3.7 
3.5 
3.2 

4.9 
7.4 
12 
19 
18 

8.0 
10 
12 
16 
32 

8.5 
8.0 
7.5 
6.5 
6.0 

4.0 
6.0 
7.0 
7.0 
7.0 

34 
31 
28 
27 
29 

30 
29 
28 
27 
27 

22 
19 
18 
18 
15 

7.0 
6.4 
5.9 
5.5 
5.2 

4.1 
6.1 
6.2 
5.5 
5.2 

20 
19 
14 
12 
11 

12 
12 
17 
15 
13 

26 
27 

3.3 
3.2 

24 
22 

32 
26 

5.5 
5.0 

6.5 
6.0 

26 
25 

25 
25 

13 
11 

4.9 
7.8 

4.9 
5.9 

10 
9.9 

12 
11 

28 
29 
30 

2.8 
2.3 
2.0 

21 
19 
17 

23 
20 
18 

4.5 
4.3 
4.1 

5.6 
5.4 
---

27 
28 
27 

32 
35 
36 

10 
9.6 
10 

7.6 
6.6 
5.9 

11 
9.4 
8.0 

9.2 
8.8 
8.5 

11 
10 
10 

31 1.8 --- 16 4.0 28 --- 11 --- 7.3 8.5 ---

TOTAL 66.55 233.8 426.0 271.9 134.5 549.5 1147 636.6 260.7 188.9 394.9 336.3 
MEAN 
MAX 
MIN 

2.15 
3.7 
.45 

7.79 
24 
1.7 

13.7 
32 

8.0 

8.77 
15 

4.0 

4.64 
7.0 
4.0 

17.7 
60 
4.5 

38.2 
69 
25 

20.5 
34 

9.6 

8.69 
15 

4.9 

6.09 
11 

4.1 

12.7 
24 

6.7 

11.2 
19 

8.0 
CFSM .10 .37 .66 .42 .22 .85 1.83 .98 .42 .29 .61 .54 
IN. .12 .42 .76 .48 .24 .98 2.04 1.13 .46 .34 .70 .60 

CAL YR 1979 TOTAL 3986.78 MEAN 10.9 MAX 80 MIN .45 CFSM .52 IN 7.10 
WTR YR 1980 TOTAL 4646.65 MEAN 12.7 MAX 69 MIN .45 CFSM .61 IN 8.27 




 

  

 

   

   
   

451 STREAMS TRIBUTARY ID LAKE ST. CLAIR 


04160900 CLINTON RIVER NEAR DRAYTON PLAINS, MI 


LOCATION.--Lat 42°39'37", long 83023'25", in NE1/4 sec.21, T.3 N., R.9 E., Oakland County, Hydrologic Unit 04090003, on left bank 14 ft 

(4 m) downstream from bridge on State Highway 59, 1.0 mi (1.6 km) downstream from State fish hatchery, and 2.0 mi (3.2 km) south 

of Drayton Plains. 


DRAINAGE AREA.--79.2 mil (205.1 km2). 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--hater-stage recorder. Altitude of gage is 940 ft (287 m) from topographic map (nearest 10 ft). Jan. 29 to July 9, 1964, non-

recording gage at same site and datum. 


REMARKS.--Records good. Some regulation and occasional diversion for lake level control at many lakes above station. Several observa­
tions of water temperature were made during the year. 


AVERAGE DISCHARGE.--21 years, 50.1 ft3/s (1.419 m./s), 8.59 in/yr (218 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 276 ft3/s (7.82 m3/s) Mar. 12, 1974, gage height, 4.95 ft (1.509 m); minimum, 

2.4 ft3/s (0.068 m3/s) May 31, 1961; minimum gage height, 1.23 ft (0.375 m) Jan. 4, 1961. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 129 ft3/s (3.65 m3/s) Apr. 14, gage height, 3.66 ft (1.116 m); minimum, 9.1 ft3/s 

(0.26 m3/s) Oct. 4, 5, 6, gage height, 1.99 ft (0.607 m). 


IN CURIC FEET PER SECOND,�
DISCHARGE.� WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VAt UES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 9.5 35 58 69 39 33 79 66 34 17 17 34 

2 11 35 59 67 38 31 73 52 35 17 26 35 

3 9.5 35 60 65 37 30 88 )7 41 17 58 34 

4 
 9.5 34 60 62 35 30 96 42 40 17 69 33 

5 9.1 34 60 60 34 30 98 44 48 19 71 33 


b 9.9 33 59 58 33 30 102 44 76 30 88 33 

7 9.S 32 59 57 32 30 110 44 81 19 106 32 

8 9.9 31 57 55 32 31 113 47 77 20 101 32 
9 14 32 56 53 31 31 113 47 72 18 96 42 
16 31 31 56 52 31 31 112 45 68 17 86 57 

11 35 30 54 54 31 30 111 42 51 17 81 49 
12 49 29 54 56 31 30 110 40 24 17 83 22 
13 46 27 52 52 31 30 111 42 39 17 67 17 
14 43 26 50 51 30 29 123 45 77 17 55 28 
15 41 27 49 51 31 29 123 43 56 16 31 41 

16 42 26 48 50 31 35 123 43 20 16 21 23 

17 4? 25 50 49 32 47 122 46 20 15 15 48 

18 36 25 45 49 31 45 120 54 18 15 14 64 

19 29 25 44 48 30 50 116 77 21 16 14 61 

20 29 25 43 48 30 55 114 114 17 15 16 60 


21 29 27 43 48 30 65 110 104 17 15 41 60 

22 30 30 43 47 36 68 107 89 16 32 69 66 

23 33 37 43 51 33 77 105 86 16 37 58 66 

24 35 40 49 45 33 83 103 72 16 35 61 63 

25 34 40 57 44 33 83 98 66 16 32 59 61 


26 34 46 56 43 36 83 94 71 16 13 51 58 

27 34 46 57 43 32 82 84 67 14 15 50 55 

28 33 53 66 41 32 81 76 62 17 16 44 45 

29 32 55 73 41 33 82 66 62 17 40 32 45 

30 32 56 70 40 --- 01 66 30 18 58 32 46 

31 33 --- 69 40 83 --- 32 --- 36 33 ---


TOTAL 873.9 1027 1699 1589 948 1555 3066 1755 1082 681 1645 1343 
MEAN 28.2 34.2 54.8 51.3 32.7 50.2 102 56.6 36.1 22.0 53.1 44.8 
MAX 49 56 73 69 39 83 123 114 81 58 106 66 
MIN 9.1 25 43 40 30 29 66 30 16 13 14 17 
CFSM .36 .43 .69 .65 .41 .63 1.29 .72 .46 .28 .67 .57 
IN. .41 .48 .80 .75 .45 .73 1.44 .82 .51 .32 .77 .63 

CAL YR 1979 TOTAL 14936.9 MEAN 40.9 MAX 122 MIN 8.6 CFSM .52 IN 7.02 
4TR YR 1980 TOTAL 17263.9 MEAN 47.2 MAX 123 MIN 9.1 CFSM .60 IN 8.11 



 

 

 

   

   
 

452 
STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161000 CLINTON RIVER AT AUBURN HEIGHTS, MI 


LOCATION.--Lat 42038'00", long 83.13'28", in NW4 sec.36, T.3 N., R.10 E., Oakland County, Hydrologic Unit 04090003, on right bank 30 ft 

(9 m) upstream from bridge on Auburn Road at Auburn Heights, and 2.8 mi (4.5 lam) upstream from Galloway Creek. 


DRAINAGE AREA.--123 mil (319 km2). 


PERIOD OF RECORD.--May 1935 to June 1939 and February to September 1940 (published as "at Pontiac"), October 1956 to current year. 


REVISED RECORDS.--WSP 1307: 1937(1). WSP 1507: Drainage area at former site. 


GAGE.--hater-stage recorder. Datum of gage is 846.50 ft (258.013 m) National Geodetic Vertical Datum of 1929. Prior to October 1940, 

nonrecording gage at site 3.3 mi (5.3 km) upstream at datum 876.01 ft (267.008 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Some regulation by many lakes above station. Flow includes waste from city of Pontiac water supply, most of 

which is obtained from sources outside the basin. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--27 years (water years 1936-38, 1957-80), 102 ft3/s (2.889 m3/s), 11.26 in/yr (286 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,720 ft3/s (48.7 m3/s) Apr. 19, 1975, gage height, 5.37 ft (1.637 m); minimum 

observed, 4.8 ft3/s (0.14 m3/s) Sept. 4, 1936, site then in use. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,210 ft3/s (34.3 m3/s) Sept. 22, gage height, 4.51 ft (1.375 m); minimum, 44 ft3/s 

(1.25 m3/s) July 20, 21, gage height, 1.19 ft (0.363 m). 


DISCHARGE. IN CUQIC FFFT PFP SECOND, WATER YEAR OCTOPER 1979 TO SEPTEMBER 1980 
mFAK VALUES 

DAY OCT NOV nFc JAN FFR�MAR APR MAY JUN�JUL AUG SEP 

1 55 114 101 118 11? 80 166 174 129 61 58 134 
2 135 95 97 123 105 73 180 172 112 63 118 140 
3 54 92 101 127 104 79 314 170 166 65 174 149 
4 62 89 108 115 107 00 337 165 105 63 95 115 
5 PO 89 167 118 105 105 234 130 72 89 185 80 

6 105 93 135 117 105 74 210 75 176 66 175 75 
7 79 95 147 126 94 82 207 71 136 73 148 66 
8 81 94 134 129 96 80 276 68 79 135 160 63 
9 82 127 117 131 90 83 261 79 87 73 146 111 
10 78 123 122 126 64 116 243 87 133 67 170 66 

11 91 100 108 206 90 86 234 89 156 66 201 67 
12 100 93 131 155 91 76 245 94 154 72 188 69 
13 109 88 115 138 99 78 222 162 100 60 163 139 
14 100 88 104 111 88 96 431 125 166 61 159 109 
15 107 105 108 113 89 90 313 102 174 61 157 110 

16 111 9P 109 114 87 171 264 93 158 84 150 125 
17 113 90 9w 164 79 353 252 174 117 67 156 273 
18 111 8? 101 120 83 171 245 234 119 63 93 168 
14 110 88 104 11? 89 112 242 126 154 50 69 167 
20 115 89 105 104 85 134 226 114 103 45 85 118 

21 107 106 110 107 60 249 225 121 64 50 103 114 
22 113 151 116 114 120 146 224 145 57 62 76 287 
23 121 180 121 93 105 127 226 146 59 50 66 227 
e4 91 177 240 94 79 193 225 147 62 52 63 224 
25 87 119 24e 101 79 181 225 136 64 52 74 175 

25 90 203 141 106 76 164 214 129 67 63 89 180 
?-, RP 120 120 106 84 160 233 134 118 62 H9 162 
48 85 150 116 111 85 174 241 136 65 82 109 105 
29 87 109 128 110 82 214 225 122 58 59 107 96 
30 9? 105 124 113 --- 188 199 127 61 56 136 94 
i1 94 --- 121 112 187 --- 154 --- 56 145 ---

TOTAL 
MEAN 

294? 
94.9 

3352 
11? 

4003 
129 

1734 
121 

764/ 
91.3 

4164 
134 

7340 
245 

4001 
129 

3271 
109 

2028 
65.4 

3907 
126 

4008 
134 

mAX 135 203 282 206 120 353 431 234 176 135 201 287 
.1N 54 8? v7 93 60 73 166 68 57 45 58 69 

CAL Y,4 1979 TOTAL 41176 MFON 113 MAX 476 mTN 33 
wTu yi4 19'0 TOTAL 4540?�mFAN 124�MAx 431 MIN 45 



 

   
         

           
    

  

     
     

453 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161100 GALLOWAY CREEK NEAR AUBURN HEIGHTS, MI 


LOCATION.--Lat 42.40'02", long 83.12'02", in SEh sec.18, T.3 N., R.11 E., Oakland County, Hydrologic Unit 04090003, on right bank 12 ft 

(4 m) downstream from wooden bridge on Oakland University property, and 2.7 mi (4.3 km) northeast of Auburn Heights. 


DRAINAGE AREA.--17.9 mil (46.4 km2). 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Concrete control since Aug. 20, 1960. Datum of gage is 820.78 ft (250.174 m) National Geodetic Vertical 

Datum of 1929 (levels by Johnson and Anderson, Inc.). 


REMARKS.--Records good except those for period of no gage-height record, Jan. 9 to Mar. 19, which are fair. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--21 years, 9.85 ft2/s (0.279 m2/s), 7.47 in/yr (190 mm/yr). 


EXTREMES FOR PERIOD OF REOORD.--Maximum discharge, 368 ft3/s (10.4 m3/s) June 25, 1968, gage height, 6.27 ft (1.911 m); minimum, 

0.01 ft3/s (<0.001 m2/s) on several days during July and August, 1964; minimum gage height, 0.82 ft (0.250 m) Aug. 1, 1960. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 90 ft3/s (2.55 m3/s) and maximum (*): 

Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Mar. 18 unknown *105 2.97 *4.80 1.463 Apr. 14 1900 95 2.69 4.67 1.423 
Apr. 4 0500 102 2.89 4.76 1.451 

Minimum discharge, 1.3 ft3/s (0.037 m2/s) Oct. 1, gage height, 1.61 ft (0.491 m). 


DISCHARGE,�IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 1.4 3.1 13 13 2.3 3.0 29 22 5.2 3.8 4.5 6.6 
2 15 2.9 11 12 2.1 2.8 26 19 5.4 3.3 11 6.2 
3 4.2 2.4 9.2 10 ?.1 2.8 27 16 13 3.1 28 5.1 
4 4.9 2.2 8.6 8.8 2.1 2.8 86 14 8.6 2.9 15 4.5 
5 5.4 2.0 11 8.0 2.1 2.8 66 12 6.7 4.9 18 3.9 

6 5.6 2.0 12 6.6 2.1 2.8 45 10 14 3.9 20 3.5 
7 4.9 2.3 12 6.7 ?.1 2.8 34 9.2 22 3.3 12 3.2 
8 3.5 2.0 12 5.7 2.1 2.8 33 8.2 19 12 8.2 2.9 
9 3.5 2.9 9.6 6.0 2.1 2.8 54 7.5 15 6.4 6.2 4.0 

10 2.9 5.2 9.0 7.0 2.1 4.5 51 6.9 11 5.4 7.6 3.6 

11 2.9 3.5 8.4 9.0 2.1 5.5 38 7.3 8.4 4.5 12 3.5 
12 3.8 3.1 9.8 10 2.1 4.5 34 6.9 6.7 4.8 31 3.3 
13 3.2 2.8 8.6 13 2.1 4.0 28 11 5.6 4.2 20 9.4 
14 2.8 2.6 7.6 11 ?.1 5.0 55 13 5.9 3.9 12 8.6 
15 2.6 2.9 6.7 9.0 2.1 6.0 77 11 6.9 3.5 8.2 7.5 

16 2.3 3.5 6.2 9.5 2.1 25 60 10 6.6 3.9 5.9 5.9 
17 2.2 3.1 5.4 10 2.1 80 42 14 5.2 3.5 4.9 24 
18 2.0 2.8 5.4 13 2.1 100 32 51 4.3 3.3 5.2 14 
19 2.0 2.7 5.2 11 2.2 57 25 36 5.7 3.1 4.2 10 
20 2.0 2.6 4.9 10 2.4 41 21 25 6.6 2.8 4.9 7.8 

21 2.2 3.1 4.6 9.0 5.0 57 18 18 4.9 2.7 12 6.6 
22 
23 

2.0 
3.8 

9.0 
21 

8.8 
11 

8.0 
7.0 

9.0 
12 

45 
16 

17 
15 

14 
11 

4.3 
3.6 

3.3 
3.3 

15 
12 

12 
34 

24 2.9 34 39 6.0 9.0 38 13 10 3.2 3.1 8.6 23 
25 2.7 23 72 5.0 7.0 40 13 8.4 2.9 2.8 6.6 15 

26 
27 

2.4 
2.2 

48 
29 

58 
39 

4.5 
4.0 

6.0 
4.5 

32 
27 

12 
11 

6.6 
5.6 

2.9 
12 

2.9 
12 

5.2 
4.5 

11 
8.6 

28 2.2 32 27 3.5 3.2 25 24 4.9 6.2 12 3.9 7.6 
29 
30 

2.0 
1.9 

23 
17 

21 
17 

3.0 
2.8 

3.1 
---

29 
27 

25 
26 

4.6 
4.6 

4.9 
4.3 

9.0 
6.6 

3.5 
3.2 

6.9 
6.4 

31 1.9 --- 15 2.5 30 --- 6.6 --- 5.2 4.2 ---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

103.3 
3.33 

15 
1.4 
.19 
.21 

295.7 
9.86 
48 
2.0 
.55 
.61 

488.0 
15.7 
72 

4.6 
.88 
1.01 

244.6 
7.89 

13 
2.5 
.44 
.51 

101.4 
3.50 
12 

2.1 
.20 
.21 

743.9 
24.0 
100 
2.8 
1.34 
1.55 

1037 
34.6 
86 
11 

1.93 
2.15 

404.3 
13.0 
51 
4.6 
.73 
.84 

231.0 
7.70 
22 
2.9 
.43 
.48 

149.4 
4.82 

12 
2.7 
.27 
.31 

317.5 
10.2 

31 
3.2 
.57 
.66 

268.6 
8.95 

34 
2.9 
.50 
.56 

CAL YP 1979 TOTAL 3962.1 MEAN 10.9 MAX 119 MIN 1.1 CFSM .61 IN 8.23 
WTP YP 1980 TOTAL 4384.7 MEAN I2.0 MAX 100 MIN 1.4 CFSM .67 IN 9.11 



 

   
         

  

 

  

    

     
     

454 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161540 PAINT CREEK AT ROCHESTER, MI 


LOCATION.--Lat 42041'18", long 83.08'35", in NW4 SE1/4 sec.10, T.3 N., R.11 E., Oakland County, Hydrologic Unit 04090003, on right bank 

at upstream side of bridge on Ludlow Street in Rochester, and 1.5 mi (2.4 km) upstream from mouth. 


DRAINAGE AREA.--70.9 mil (183.6 km2). 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 755.11 ft (230.158 m) National Geodetic Vertical Datum of 1929. 


RIMARKS.--Records good except those for the winter period, which are fair. Occasional regulation by Lake Orion. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--21 years, 50.6 ft3/s (1.433 m./s), 9.69 in/yr (246 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 918 ft3/s (26.0 m3/s) Feb. 1, 1968; maximum gage height, 5.95 ft (1.814 m) 

Feb. 10, 1965, backwater from ice; minimum discharge, 1.2 ft3/s (0.034 m3/s) Aug. 19, 1974, caused by regulation due to bridge 

construction; minimum gage height, 1.26 ft (0.384 m) Sept. 16, 1960. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s (5.66 m./s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) , (ft) (m) 

Mar. 17 1600 470 13.3 *a3.99 1.216 July 27 1900 *534 15.1 3.93 1.198 
Apr. 4 0600 305 8.64 3.30 1.006 Aug. 5 2000 225 6.37 2.96 0.902 
Apr. 14 1900 275 7.79 3.20 0.975 Aug. 21 1600 344 9.74 3.38 1.030 

a ice jam. 


Minimum discharge, 12 ft3/s (0.34 m./s) Oct. 1, gage height, 1.56 ft (0.475 m). 


DISCHARGE. IN CUNIC FEET PER SECOND• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 15 23 65 61 23 30 99 86 41 26 50 43 
2 37 23 61 59 22 29 90 82 39 24 64 43 
3 19 21 59 56 21 28 106 80 43 22 111 38 
4 22 20 53 53 21 27 251 78 40 20 74 33 
5 24 20 54 51 21 26 164 75 37 24 83 31 

6 26 20 57 47 21 26 143 68 40 23 116 28 
7 21 22 54 43 21 26 139 64 66 21 77 27 
8 19 22 52 38 21 26 144 59 66 93 60 26 
9 23 26 48 38 21 26 162 56 51 55 52 35 
10 31 31 45 40 21 27 154 53 45 43 49 35 

11 35 28 43 50 21 28 132 53 38 37 58 30 
12 34 29 46 52 21 28 130 49 36 35 76 28 
13 32 29 43 52 21 28 118 65 32 33 49 46 
14 29 29 40 53 21 28 191 72 34 30 45 54 
15 28 33 38 51 21 28 198 62 37 28 40 44 

16 28 37 37 50 21 30 145 57 37 30 34 38 
17 28 35 34 56 21 320 126 70 33 28 33 92 
18 28 35 31 55 21 148 121 149 31 25 34 68 
19 28 34 30 51 21 87 113 108 35 23 30 52 
20 30 34 30 49 24 104 103 96 41 21 34 45 

21 31 37 30 48 27 161 97 91 36 21 136 42 
22 32 54 35 47 37 134 90 86 33 32 114 57 
23 35 87 44 46 40 116 78 70 31 29 68 80 
24 33 100 95 43 39 125 67 62 30 26 48 59 
25 24 75 156 37 35 125 65 56 30 23 39 48 

26 20 119 92 33 33 103 62 53 29 23 34 44 
27 19 94 71 31 32 101 61 45 39 82 30 40 
28 19 97 63 29 32 96 84 42 33 122 29 37 
29 19 81 62 27 31 96 90 40 30 84 28 35 
30 19 70 60 25 --- 90 93 40 29 70 31 34 
31 19 --- 61 24 101 --- 43 --- 59 34 ---

TOTAL 807 1365 1689 1395 732 2348 3616 2110 1142 1212 1760 1312 
MEAN 26.0 45.5 54.5 45.0 25.2 75.7 121 68.1 38.1 39.1 56.8 43.7 
MAX 37 119 156 61 40 320 251 149 66 122 136 92 
MIN 15 20 30 24 21 26 61 40 29 20 28 26 
CFSM .37 .64 .77 .64 .36 1.07 1.71 .96 .54 .55 .80 .62 
IN. .42 .72 .89 .73 .38 1.23 1.90 1.11 .60 .64 .92 .69 

CAL YR 1979 TOTAL 15697 MEAN 43.0 MAX 350 MIN 12 CFSM .61 IN 8.24 

WTR YP 1980 TOTAL 19488 MEAN 53.2 MAX 320 MIN 15 CFSM .75 IN 10.22 




 

   
         

       
   

            

     
     

455 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161580 STONY CREEK NEAR ROMEO, MI 


LOCATION.--Lat 42.48'03', long 83°05'25", in SItik sec.31, 1.5 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on right bank at 

upstream side of bridge on Raneo Road, and 4.0 mi (6.4 km) west of Romeo. 


DRAINAGE AREA.--25.6 mil (66.3 km2). 


PERIOD OF RECORD.--October 1964 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 861.64 ft (262.628 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--16 years, 17.5 ft3/s (0.496 m3/s), 9.28 in/yr (236 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 290 ft3/s (8.21 m3/s) Apr. 19, 1975, gage height, 5.19 ft (1.582 m); minimum, 

0.92 ft3/s (0.026 m3/s) Oct. 5, 9, 1967; minimum gage height, 1.28 ft (0.390 m) July 27, 28, 1965. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s (2.83 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (113/s) (ft) (m) Date Time (ft3/s) (10/s) (ft) (m) 


Mar. 17 1400 *151 4.28 *4.02 1.225 July 8 0500 112 3.17 3.40 1.036 

Apr. 5 	 0200 116 3.29 3.47 1.058 


Minimum discharge, 2.1 ft3/s (0.059 m3/s) Oct. 1; minimum gage height, 1.47 ft (0.448 m) Sept. 8. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 2.2 9.2 19 24 7.0 8.5 43 27 7.1 4.3 17 5.8 
2 4.6 11 17 23 7.0 8.0 40 24 7.1 4.0 19 6.1 
3 5.7 9.2 16 21 7.0 7.5 48 21 17 3.9 28 6.6 
4 8.8 8.7 16 18 7.0 7.5 108 18 15 4.0 18 5.4 
5 8.9 7.6 17 17 7.0 7.5 111 16 12 4.5 18 4.8 

6 9.0 7.6 19 15 7.0 7.5 92 15 12 4.5 20 4.5 
7 8.9 9.5 18 14 7.0 7.5 76 13 16 4.0 15 3.9 
8 6.7 7.7 17 13 7.0 8.0 72 12 21 59 17 3.7 
9 6.7 8.0 15 12 7.0 B.5 84 11 37 36 14 5.8 
10 5.2 12 14 12 7.0 8.5 79 11 39 24 9.6 5.6 

11 4.7 10 14 14 7.0 8.5 72 12 30 16 9.5 4.5 
12 7.9 8.2 16 16 7.0 8.5 68 11 19 12 13 4.2 
13 10 8.7 16 16 7.0 8.5 60 20 8.8 11 9.1 7.7 
14 8.8 12 13 15 7.0 8.5 69 35 7.4 7.7 8.2 9.3 
15 6.8 16 12 14 7.0 8.5 91 31 7.3 8.4 10 6.3 

16 5.6 17 12 14 7.0 12 90 28 7.1 8.7 8.0 5.5 
17 5.1 16 9.8 15 7.0 100 74 30 6.3 7.2 8.8 17 
18 5.6 16 11 16 7.0 89 65 63 5.9 5.7 8.5 11 
19 6.5 15 12 17 7.0 65 56 58 6.4 5.1 5.3 7.5 
20 9.2 14 11 16 7.0 53 51 49 8.8 4.8 4.8 9.7 

21 11 14 11 15 7.0 54 44 35 7.0 6.9 5.3 8.3 
22 9.7 17 15 14 10 58 36 24 5.9 7.1 6.0 8.3 
23 13 21 24 12 12 46 27 21 5.3 6.6 4.8 15 
24 15 24 35 11 12 44 20 32 5.0 6.4 4.3 11 
25 14 21 63 10 12 42 20 25 4.8 5.5 4.1 9.3 

26 11 27 58 9.0 11 37 18 15 4.6 5.2 3.9 9.2 
27 10 23 52 8.5 10 38 17 10 4.6 12 3.8 8.0 
28 9.9 22 45 8.0 9.5 38 26 8.1 4.6 22 3.7 7.3 
29 8.? 21 39 7.5 9.0 41 30 7.3 4.5 25 3.9 7.2 
30 7.8 20 30 7.0 --- 38 30 7.2 4.3 21 4.1 16 
31 7.9 --- 27 7.0 42 --- 7.7 --- 20 4.3 ---

TOTAL 254.4 433.4 693.8 431.0 232.5 918.5 1717 697.3 340.8 372.5 309.0 234.5 
MEAN 8.21 14.4 22.4 13.9 8.02 29.6 57.2 22.5 11.4 12.0 9.97 7.82 
MAX 15 27 63 24 12 100 111 63 39 59 28 17 
MIN 2.? 7.6 9.8 7.0 7.0 7.5 17 7.2 4.3 3.9 3.7 3.7 
CFSM .32 .56 .88 .54 .31 1.16 2.23 .88 .45 .47 .39 .31 
IN. .37 .63 1.01 .63 .34 1.33 2.49 1.01 .50 .54 .45 .34 

CAL YR 1979 TOTAL 5012.6 MEAN 13.7 MAX 88 MIN 2.2 CFSM .54 IN 7.28 
WTR YR 1980 TOTAL 6634.7 MEAN 18.1 MAX 111 MIN 2.2 CFSM .71 IN 9.64 



 

 

  
   
   
   

  

   
   
   
   
   
   
   
   
  

  

456 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161790 STONY LAKE NEAR WASHINGTON, MI 


LOCATION.--Lat 42.42'58", long 83.05'58", in SE; sec.31, T.4 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank 1,000 ft 

(305 m) east of bridge over dam on Stony Creek, and 2.7 mi (4.3 km) west of Washington. 


DRAINAGE AREA.--68.0 mil (176.1 km2). 


PERIOD OF RECORD.--February 1963 to current year. 


REVISED RECORDS.--WDR MI-77-1: 1976. 


GAGE.--Water-stage recorder. Datum of gage is 790.00 ft (240.792 m) National Geodetic Vertical Datum of 1929 (levels by Huron-Clinton 

Metropolitan Authority). Gage readings have been converted to elevations NGVD. 


REMARKS.--Reservoir is formed by an earthfill dam with concrete spillway completed in 1962. The spillway section includes a drum gate 

with minimum crest elevation of 796 ft (242.6 m), maximum of 802 ft (244.4 m); and 2 sluices, one on each Side, with valve controls 

capable of draining lake. Total capacity (new capacity table put into use Oct. 1, 1973), 4,649 acre-ft (5.73 ha3) at elevation of 

802 ft (244.4 m). The reservoir began filling February 1963. Lake is used for recreational purposes. 


EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 5,495 acre-ft (6.78 hal') May 17, 18, 1974, Apr. 20, 1975, elevation 803.6 ft (244.94 m); 

minimum recorded, 1,758 acre-ft (2.17 hm.) Nov. 21, 1967, elevation, 794.7 ft (242.22 m). 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 5,039 acre-ft (6.21 hm.) May 19, elevation, 802.75 ft (244.68 m); minimum, 3,571 acre-ft 

(4.40 hm.) Nov. 9, elevation, 799.75 ft (243.76 m). 


MONTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


Change in contents 

during month 


Elevation Contents Equivalent 

Date (feet) (acre-feet) Acre-feet in ft3/s 


Sept. 30 802.0 4649 -- --

Oct. 31 800.0 3683 -966 -15.7 

Nov. 30 800.2 3775 +92 +1.5 

Dec. 31 800.0 3683 -92 -1.5 


CAL YR 1979 +310 +0.4 


Jan. 31 *799.8 3593 -90 -1.5 

Feb. 29 799.8 3593 0 0 

Mar. 31 801.8 4549 +956 +15.5 

Apr. 30 801.8 4549 0 0 

May 31 802.2 4753 +204 +3.3 

June 30 802.1 4701 -52 -0.9 

July 31 802.4 4857 +156 +2.5 

Aug. 31 802.2 4753 -104 -1.7 

Sept. 30 *802.3 4805 +52 +0.9 


WTR YR 1980 +156 +0.2 


*Estimated 




 

 

       

    
    
    
    
    

    
    
    
    
    

    
    
    
    
    

    
    
    
    
    

    
    
    
    
    

    
    
    
    
    
    

    
    
    
    
    
    
    

     
     

457 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161800 STONY CREEK NEAR WASHINGTON, MI 


LOCATION.--Lat 42°42'55", long 83°05'31", in SW1/4 sec.31, T.4 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank 15 ft 

(5 m) downstream from bridge on Mt. Vernon Road, 500 ft (152 m) downstream from Stony Lake Dam, and 2.9 mi (4.7 km) west of 

Washington. 


DRAINAGE AREA.--68.2 mi. (176.6 km.). 


PERIOD OF RECORD.--July 1958 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 772.59 ft (235.485 m) National Geodetic Vertical Datum of 1929 (levels by Huron-Clinton 

Metropolitan Authority). 


REMARKS.--Records good. Occasional diurnal fluctuation caused by mills above station prior to February 1963; occasional regulation by 

Stony Lake since (station 04161790). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--22 years, 41.4 ft3/s (1,172 m3/s), 8.24 in/yr (209 mm/yr), adjusted for storage since 1963. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 427 ft./s (12.1 m3/s) Feb. 2, 1968, gage height, 5.86 ft (1.786 m); maximum gage 

height, 6.71 ft (2.045 m) Mar. 6, 1959, backwater from ice; minimum discharge 0.9 ft3/s (0.025 m./s) July 10, 1963; minimum gage 

height, 1.79 ft (0.546 m) Apr. 6, 1979; minimum daily discharge, 1.3 ft3/s (0.037 m./s) July 31, Aug. 1, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 283 ft3/s (8.01 m3/s) Dec. 25, gage height, 5.11 ft (1.558 m); minimum, 2.6 ft3/s 

(0.074 m3/s) Mar. 18, gage height, 1.84 ft (0.561 m). 


DISCHARGE, IN CUBIC FEET PFP SECOND, WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 7.1 32 47 64 17 23 102 35 29 14 61 24 
2 19 26 45 62 16 22 102 50 28 22 60 27 
3 18 23 41 56 16 21 103 61 37 19 77 27 
4 16 20 38 49 16 20 164 60 40 18 77 25 
5 16 18 38 44 16 20 183 45 38 22 77 23 

6 18 19 40 38 16 20 173 30 39 23 92 21 
7 20 18 43 39 16 20 151 25 45 21 78 18 
8 18 17 43 36 16 22 137 18 59 54 67 17 
9 19 20 39 33 17 24 145 23 60 77 60 21 
10 41 22 36 30 16 23 146 26 58 78 54 23 

11 41 22 34 38 16 23 135 30 58 64 53 21 
12 36 21 38 42 16 22 126 33 57 53 60 20 
13 32 20 34 42 16 23 116 45 51 47 54 24 
14 28 18 32 40 16 24 122 55 44 40 48 31 
15 24 18 30 38 17 23 143 64 40 35 44 31 

16 20 35 30 38 18 23 150 65 31 34 39 29 
17 17 40 27 40 17 76 140 67 24 35 35 41 
18 17 38 24 45 17 128 126 109 22 31 34 45 
19 18 38 24 45 16 87 111 118 24 28 32 44 
20 18 35 24 43 17 85 104 114 27 26 32 39 

21 20 33 23 39 19 118 93 102 26 25 50 37 
22 70 33 26 37 28 125 84 88 24 33 65 38 
23 58 40 32 34 32 119 75 74 23 31 51 45 
24 74 50 55 28 33 117 64 65 21 27 40 42 
25 64 56 129 26 33 114 58 62 20 24 33 39 

26 93 50 114 24 28 104 54 48 18 22 28 36 
27 73 64 110 23 27 97 51 39 19 29 24 33 
28 40 56 101 21 26 96 37 35 14 59 24 31 
29 92 52 90 20 25 99 39 32 15 68 21 28 
30 92 50 77 19 --- 98 47 29 14 68 20 26 
31 44 --- 70 18 101 --- 31 --- 65 21 ---

TOTAL 1163.1 984 1534 1151 579 1917 3281 1678 1005 1192 1511 906 
MEAN 37.5 32.8 49.5 37.1 20.0 61.8 109 54.1 33.5 38.5 48.7 30.2 
MAX 93 64 129 64 33 128 183 118 60 78 92 45 
MIN 7.1 17 23 18 16 20 37 18 14 14 20 17 
MEAN+ 21.8 34.3 48.0 35.6 20.0 77.3 109 57.4 32.6 41.0 47.0 31.1 
CFSM+ .32 .50 .70 .52 .29 1.13 160 .84 .48 .60 .69 .46 
IN+ .37 .56 .81 .60 .32 1.31 1.79 .97 .53 .69 .80 .51 

CAL YR 1979 TOTAL 13217.3 MEAN 36.2 MAX 186 MIN 2.1 
MEAN+ 36.6 CFSM+ .54 IN+ 7.28
%OR YR 1980 TOTAL 16901.1 MEAN 46.2 MAX 183 MIN 7.1 
MEAN+ 46.4 CFSM+ .68 IN+ 9.26 

+ Adjusted for change in contents in Stony Lake. 




 
 

 

 
      

      
   

 

 
     

 

 
    

458 STREAMS TRIBUTARY TO LAKE SF. CLAIR 


04161820 CLINTON RIVER AT STERLING HEIGHTS, MI 


LOCATION.--Lat 42°36'52", long 83°01'36", in NE4 SW1/4 sec.3, T.2 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on right bank 

10 ft (3 m) upstream from bridge on Riverland Road at Sterling Heights. 


DRAINAGE AREA.--309 mi. (800 km2). 


PERIOD OF RECORD.--October 1978 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 625 ft (190 m) from topographic map (nearest 5 ft). 


REMARKS.--Records good except those for periods of no gage-height record, Jan. 12 to Mar. 18 and June 19 to Aug. 12, which are fair. 

Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,500 ft./s (70.8 m./s) Apr. 14, 1979; minimum, 65 ft3/s (1.84 m/s) Sept. 7, 10, 

1979, gage height, 6.77 ft (2.063 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft./s (25.5 m3/s) and maximm (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft./s) (m3/s) (ft) (m) ate Time
On./s) 	 (ft3/s) (m3/s) (ft) (m) 


Dec. 25 unknown 1000 28.3 unknown Apr. 9 0800 912 25.8 11.45 3.490 

Mar. 17 unknown *1370 38.8 *13.27 4.045 Apr. 15 0500 1260 35.7 12.83 3.911 

Mar. 21 1500 972 27.5 11.69 3.563 May 18 0900 990 28.0 11.76 3.584 

Apr. 4 1500 1350 38.2 13.20 4.023 


Minimum discharge, 78 ft3/s (2.21 m3/s) Oct. 1, gage height, 6.88 ft (2.097 m). 


DISCHARGE.�CUBIC FEET PER 	 TO SEPTEMBER 1980
IN 	 SECOND, WATER YEAR OCTOBER 1979 

MEAN VALUES 


DAY OCT NOV�DEC JAN FEB MAR APR��MAY JUN�JUL AUG SEp 

1 81 187 294 290 170 150 464 412 231 120 200 258 
2 234 179 271 280 160 140 468 395 229 120 290 230 
3 128 161 255 270 160 150 473 349 298 125 440 242 
4 127 152 256 250 160 160 1110 340 236 125 300 205 
5 137 150 295 250 160 170 843 280 197 160 370 175 

6 169 150 303 230 160 140 679 210 304 130 450 150 
7 174 158 290 240 150 145 614 190 277 130 360 141 
8 141 152 297 230 150 150 601 170 338 350 310 133 
9 157 161 260 230 150 150 786 180 237 250 280 176 
10 159 214 252 230 140 180 716 190 263 220 290 168 

11 190 173 247 350 140 160 631 200 271 200 290 133 
12 197 160 240 300 140 150 614 210 270 180 430 122 
13 196 160 220 280 140 150 563 335 224 170 284 176 
14 179 156 210 250 145 170 691 302 253 160 276 244 
15 176 164 200 230 145 160 1050 271 263 150 256 198 

16 180 185 200 250 140 400 755 237 271 170 239 198 
17 180 171 190 300 130 1000 632 265 218 150 222 409 
18 180 165 180 270 140 700 584 738 202 140 219 326 
19 178 165 180 250 140 365 545 465 250 120 164 276 
20 185 169 180 230 140 451 507 388 200 110 173 245 

21 184 176 190 230 125 687 472 345 150 110 372 215 
22 200 256 270 230 210 567 454 349 110 145 394 228 
23 247 351 240 200 210 480 431 314 130 130 244 531 
24 200 448 500 190 180 508 390 297 110 120 195 371 
25 2.14 305 750 190 170 591 395 277 130 120 171 287 

26 193 540 450 180 160 437 406 253 130 130 177 283 
27 222 380 370 180 160 410 387 239 210 200 171 258 
28 177 428 350 180 160 404 527 237 130 310 175 212 
29 165 364 330 180 160 502 465 220 120 270 175 182 
30 245 317 310 180 --- 496 493 217 120 240 191 180 
31 186 --- 300 170 511 --- 266 --- 220 186 ---

TOTAL 5581 6897 8880 7320 4495 10834 17746 9141 6372 5275 8294 6952 
MEAN 180 230 286 236 155 349 592 295 212 170 268 232 
MAX 247 540 750 350 210 1000 1110 738 338 350 450 531 
MIN 81 150 180 170 125 140 387 170 110 110 164 122 
CFSM .58 .74 .93 .76 .50 1.13 1.92 .96 .69 .55 .87 .75 
IN. .67 .83 1.07 .88 .54 1.30 2.14 1.10 .77 .64 1.00 .84 

CAL YR 1979 TOTAL 83181�MAX 1250�CFSM .74�
MEAN 228�MIN 68�IN 10.01 

WTR YR 1980 TOTAL 97787�MAX 1110�CFSM .86�
MEAN 267�MIN 81�IN 11.77 




 

  

 
       

      
        
       
      

   

  

459 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04162010 Red Run near Warren, MI 


LOCATION.--Lat 42031'46", long 83°04'07", in SE' NE14 sec.6, T.1 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank 

15 ft (5 m) upstream from bridge on Ryan Road, and 1.0 mi (1.6 km) northwest of Warren. 


DRAINAGE AREA.--Indeterminate. 


PERIOD OF RECORD.--October 1979 to September 1980. 


GAGE.--Water-stage recorder. Altitude of gage is 620 ft (189 m), from topographic map. 


REMARKS.--Records poor. Diversion from Big Beaver Creek basin via Henry-Graham Drain started in 1976, is ongoing and increasing with 

further development of new drains. Several observations of water temperature were made during the year. Gage-height telemark at 

station. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1100 ft3/s (31.2 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 25 unknown 1500 42.5 unknown June 3 0430 1100 31.2 15.1 4.60 
Apr. 3 2330 2100 59.5 22.5 6.86 June 7 1630 1120 31.7 15.2 4.63 
Apr. 14 1330 1220 34.6 15.9 4.85 Aug. 3 0400 *2110 59.8 *22.6 6.89 
May 17 2200 1240 35.1 16.0 4.88 

Minimum discharge not determined; minimum daily, 1.1 ft3/s (0.031 m3/s) Feb. 4-20. 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN�FE8�MAR APR MAY JUN JUL AUG SEP 

1 13 29 6.0 2.5 1.4 2.5 40 16 24 3.0 3.9 71 
2 62 9.1 5.0 2.4 1.3 2.1 35 12 16 2.7 138 32 
3 49 5.0 4.5 2.3 1.2 2.5 203 9.5 257 2.7 437 14 
4 19 3.2 4.5 2.3 1.1 2.7 518 7.7 32 2.8 14 9.5 
5 40 2.4 6.0 2.2 1.1 8.0 61 10 15 29 53 6.3 

6 24 3.6 7.0 2.0 1.1 4.3 35 6.9 137 5.3 34 3.7 
7 13 6.0 10 2.0 1.1 4.9 34 6.8 192 4.0 7.2 3.4 
8 6.4 3.1 14 2.0 1.1 5.3 68 5.0 47 115 11 3.2 
9 9.8 24 14 2.0 1.1 9.9 90 4.8 23 8.7 5.0 62 
10 6.2 22 12 2.0 1.1 47 80 4.4 17 4.6 15 11 

11 18 5.5 6.0 69 1.1 24 40 9.4 9.4 3.7 52 4.0 
12 17 3.9 10 34 1.1 8.5 52 5.5 7.1 12 66 4.8 
13 6.1 4.0 8.0 9.0 1.1 8.4 30 41 5.8 5.0 14 78 
14 
15 

3.3 
2.7 

3.1 
16 

b.0 
5.0 

8.1 
7.6 

1.1 
1.1 

14 
19 

397 
112 

15 
6.3 

12 
57 

3.5 
3.6 

8.0 
4.6 

29 
12 

16 3.8 10 4.5 6.9 1.1 42 53 5.2 23 17 3.4 9.3 
17 
18 

3.5 
2.8 

4.5 
3.1 

4.0 
3.5 

20 
13 

1.1 
1.1 

457 
58 

34 
27 

162 
304 

9.6 
7.4 

6.4 
6.2 

9.3 
12 

151 
22 

19 2.8 3.7 3.5 9.3 1.1 29 17 36 37 3.3 4.8 8.5 
20 2.6 2.8 3.5 6.7 1.1 27 13 18 35 3.2 26 6.0 

21 2.6 6.7 3.0 5.8 4.0 430 14 12 7.1 3.6 92 4.5 
22 2.6 83 3.0 5.0 155 70 13 9.3 5.1 4.7 30 91 
23 3.5 121 90 4.5 17 39 10 7.0 4.6 6.9 9.6 80 
24 2.6 138 100 4.0 6.6 79 9.7 14 4.5 3.9 5.3 15 
25 2.1 43 500 3.0 4.3 63 17 6.4 4.7 3.8 4.4 9.1 

26 
27 

2.0 
1.9 

201 
30 

370 
95 

2.5 
2.0 

4.1 
3.6 

32 
24 

9.1 
19 

4.6 
5.1 

5.4 
56 

33 
43 

4.3 
5.7 

6.9 
4.4 

28 2.2 86 25 2.0 3.9 22 53 5.5 6.7 305 4.6 3.6 
29 1.8 68 20 1.9 3.1 61 34 5.3 4.8 24 5.8 3.7 
3u 1.8 18 15 1.7 --- 30 28 63 3.7 10 171 4.1 
31 2.1 --- 10 1.6 85 --- 86 --- 5.3 53 ---

TOTAL 330.2 958.7 1368.0 239.3 224.2 1711.1 2145.8 903.7 1065.9 684.9 1303.9 763.0 
MEAN 10.7 32.0 44.1 7.72 7.73 55.2 71.5 29.2 35.5 22.1 42.1 25.4 
MAX 
MIN 

62 
1.8 

201 
2.4 

500 
3.0 

69 
1.6 

155 
1.1 

457 
2.1 

518 
9.1 

304 
4.4 

257 
3.7 

305 
2.7 

437 
3.4 

151 
3.2 

WTR YR 1980 TOTAL 11698.7 MEAN 32.0 MAX 518 MIN 1.1 



 

 

        

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
  

  
  
  
  

   
   

460 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04162900 BIG BEAVER CREEK NEAR WARREN, MI 


LOCATION.--Lat 42032'31", long 83°02'52", in NW4 S1614 sec.33, T.2 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank 

between bridges on Mound Road, 1.0 mi (1.6 km) north of Warren, and 2.0 mi (3.2 km) upstream from mouth. 


DRAINAGE AREA.--Indeterminate since 1976. Prior to 1976, 23.5 mil (60.9 km2). 


PERIOD OF RECORD.--October 1958 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 598.80 ft (182.514 m) Macomb County datum. Prior to Aug. 26, 1960, non recording gage 

and crest-stage gage at same site and datum. 


REMARKS.--Records poor. Diversion from the basin via Henry-Graham drain started in 1976, is ongoing and increasing with further develop­
ment of new drains. Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,240 ft3/s (35.1 m3/s) June 26, 1968, gage height, 14.45 ft (4.404 m); no flow on 

several days in June and July 1962, caused by unusual regulation above gage; minimum natural discharge, 0.01 ft3/s (<0.001 m./s) 

Sept. 26, 1979. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 290 ft./s (8.21 m3/s) July 28, gage height, 8.97 ft (2.734 m); minimum daily, 0.04 ft3/s 

(.001 m./s) Oct. 18, Nov. 5, 6; minimum gage height, 4.71 ft (1.436 m) Nov. 6. 


DISCHARGE,�IN CUPIC FEET PER 	SECOND. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN PEA MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

.05 
2.8 
.46 
4.0 
3.4 

.82 

.71 

.33 

.09 

.04 

.93 

.82 

.62 

.62 
1.5 

.45 

.40 

.3S 

.30 

.25 

.10 

.09 

.09 

.08 

.08 

.13 

.13 

.12 

.11 

.10 

6.7 
3.7 
14 

124 
22 

1.9 
1.5 
1.4 
1.2 
1.2 

5.2 
2.8 
58 
5.2 
1.2 

.22 

.33 

.22 

.27 
4.4 

1.4 
14 
46 
5.8 
5.3 

7.2 
4.4 
1.7 
.82 
.71 

6 
7 
8 
9 
10 

1.2 
.82 
.22 
.33 
.11 

.04 

.11 

.07 
1.9 
2.1 

1.2 
1.2 
1.1 
.62 
.46 

.20 

.20 

.18 

.17 

.16 

.08 

.07 

.07 

.07 

.07 

.10 

.10 

.10 

.10 

.15 

8.5 
4.0 
7.2 
19 
14 

.93 

.82 

.71 

.62 

.71 

20 
39 
21 
4.8 
2.1 

1.2 
.33 

26 
1.9 
.62 

3.7 
1.5 
1.2 
.82 
1.5 

1.5 
.82 
.62 
5.3 
1.9 

11 
12 
13 
14 
15 

2.3 
2.1 
.39 
.18 
.09 

.46 

.11 

.09 

.07 

.33 

.40 

.35 

.35 

.30 

.30 

.2U 

.40 

.35 

.30 

.25 

.07 

.07 

.07 

.07 

.07 

.20 

.17 

.15 

.15 

.20 

4.0 
4.9 
2.6 
59 
31 

.93 

.82 
5.2 
2.6 
.82 

.93 

.54 

.39 

.82 
11 

.54 

.94 

.82 

.54 

.54 

8.1 
20 
1.7 
1.2 
.94 

.82 

.71 
8.1 
4.9 
2.8 

16 
17 
18 
19 
20 

.14 

.07 

.04 

.05 

.09 

.82 

.33 

.11 

.05 

.07 

.30 

.30 

.30 

.30 

.30 

.35 

.40 

.35 

.30 

.25 

.07 

.07 

.07 

.07 

.07 

5.0 
58 
18 
7.2 
2.1 

11 
4.4 
3.1 
2.6 
2.1 

.62 
16 
50 
8.2 
1.7 

4.8 
.62 
.33 
5.7 
5.2 

1.4 
.94 
.54 
.54 
.46 

.82 

.94 
1.5 
.94 
2.3 

1.2 
18 
4.4 
1.2 
.82 

21 
22 
23 
24 
25 

.09 

.09 

.11 

.14 

.11 

.11 
13 
30 
28 
5.7 

.35 
1.0 
5.7 
42 
66 

.25 

.20 

.20 

.20 

.15 

.20 

.50 

.35 

.25 

.20 

49 
19 
7.6 

21 
18 

1.7 
1.5 
1.4 
1.2 
3.1 

1.2 
.82 
.71 
1.7 
.82 

.46 

.27 

.22 

.27 

.22 

.46 

.54 

.62 

.54 

.54 

7.6 
2.8 
1.1 
.71 
.71 

.71 
7.2 

11 
1.5 
.94 

26 
27 
28 
29 
30 
.31 

.11 

.09 

.11 

.11 

.09 

.14 

39 
4.8 
14 
3.4 
1.5 
---

17 
4.8 
1.4 
.93 
.71 
.50 

.15 

.15 

.12 

.11 

.11 

.10 

.20 

.17 

.15 

.13 
---

4.0 
2.6 
1.9 

10 
1.4 
19 

1.4 
1.9 

10 
4.4 
5.7 
---

.46 

.46 

.39 

.39 
19 
43 

.27 
2.3 
.54 
.27 
.27 
---

6.2 
14 

102 
11 
2.8 
1.7 

1.2 
.62 
1.5 
.82 
1.7 
5.3 

.94 

.71 

.71 

.54 

.54 
---

TOTAL 
MEAN 
MAX 
MIN 

20.03 
.65 
4.0 
.04 

148.16 
4.94 
39 

.04 

152.66 
4.92 
66 
.30 

7.55 
.24 
.45 
.10 

3.65 
.13 
.50 
.07 

247.81 
7.99 
58 

.10 

380.1 
12.7 
124 
1.2 

166.83 
5.38 
50 

.39 

194.72 
6.49 
58 

.22 

183.15 
5.91 
102 
.22 

143.72 
4.64 
46 
.62 

92.71 
3.09 

18 
.54 

CAL YR 1979 
wTR YR 1980 

TOTAL�1179.18 
TOTAL�1741.09 

MEAN 
MEAN 

3.23 
4.76 

MAX 
MAX 

93 
1?4 

MIN 
MIN 

.02 

.04 



 

   
         

 

 

     

  
  

STREAMS TRIBUTARY TO LAKE ST. CLAIR 461 


04163400 PLUM BROOK AT UTICA, MI 


LOCATION.--Lat 42.36'05", long 83.04'27", in SE' NE' sec.7, T.2 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank at 

upstream side of bridge on Ryan Road, 1.0 mi (1.6 km) southwest of Utica. 


DRAINAGE AREA.--16.5 mi. (42.7 km.). 


PERIOD OF RECORD.--July 1965 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 619.79 ft (188.912 m) National Geodetic Vertical Datum of 1929 (levels by Johnson & 

Anderson Inc.). 


REMARKS.--Records good except those for the winter period, which are fair. Occasional diversion for sprinkler irrigation. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--15 years, 12.8 ft./s (0.362 m./s), 10.53 in/yr (267 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,160 ft./s (32.9 m3/s) June 26, 1968, gage height, 10.36 ft (3.158 m); no flow 

part of each day July 19, 28, 1966, Aug. 22-28, Sept. 3, 11, 1969; minimum gage height, 1.23 ft (0.375 m) Sept. 16, 1967. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s (5.66 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft./s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Dec. 25 1600 200 5.66 5.88 1.792 Apr. 4 0600 *391 11.1 *8.05 2.454 

Mar. 17 1700 274 7.76 7.06 2.152 Apr. 14 2100 235 6.66 6.57 2.003 


Minimum discharge, 0.64 ft3/s (0.018 m./s) July 26, gage height, 1.65 ft (0.503 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAP APR MAY JUN JUL AUG SEP 

1 1.1 3.8 9.9 9.8 2.0 2.5 37 14 11 2.6 4.0 15 
2 11 5.9 7.6 8.0 2.0 2.5 30 12 9.0 2.2 6.0 14 
3 7.9 4.2 7.8 7.0 1.7 2.2 36 9.6 48 2.2 36 9.9 
4 5.4 2.8 7.6 6.0 1.6 2.1 245 8.5 17 1.8 12 5.4 
5 9.8 2.0 7.3 5.0 1.5 2.1 54 8.2 9.9 2.9 20 4.4 

6 5.6 2.4 8.9 4.5 1.5 2.1 32 6.8 66 3.3 53 3.8 
7 6.8 2.3 8.5 4.2 1.4 2.1 28 4.9 49 1.9 12 3.3 
8 5.2 2.1 7.9 4.0 1.4 2.1 33 4.0 47 13 7.1 2.9 
9 4.9 2.8 5.6 3.8 1.4 2.1 74 4.2 26 8.7 5.6 5.8 
10 2.8 5.4 5.7 3.8 1.4 3.0 64 4.0 17 3.8 5.1 6.5 

11 3.6 4.0 6.2 5.0 1.4 4.3 37 4.4 12 2.1 7.9 3.1 
12 6.2 2.8 5.6 8.5 1.4 3.8 33 4.9 8.2 2.2 12 2.6 
13 4.5 2.4 6.6 7.0 1.4 3.3 26 8.5 6.3 3.1 5.4 9.0 
14 3.1 3.9 5.2 6.5 1.4 3.0 105 11 4.7 1.7 3.5 18 
15 3.1 5.4 6.2 6.0 1.4 4.0 102 6.5 8.5 2.9 2.9 19 

16 
17 

9.7 
9.7 

5.9 
3.3 

4.5 
4.0 

7.0 
8.5 

1.4 
1.4 

40 
198 

48 
31 

5.4 
11 

12 
8.5 

3.7 
2.8 

2.1 
2.2 

9.0 
37 

18 9.2 2.5 5.1 8.0 1.4 61 22 118 6.0 1.7 5.6 18 
19 
20 

7.7 
2.9 

2.3 
2.3 

6.3 
4.4 

7.5 
7.0 

1.5 
1.5 

25 
22 

17 
15 

38 
20 

7.3 
15 

1.6 
1.4 

4.4 
5.1 

9.6 
7.1 

21 
22 

2.3 
3.2 

2.6 
12 

4.1 
9.2 

6.5 
6.0 

4.0 
7.5 

132 
68 

14 
12 

14 
10 

6.8 
4.4 

1.2 
3.3 

45 
35 

6.3 
8.5 

23 3.9 25 15 5.5 9.5 38 9.9 7.3 3.5 2.4 14 37 
24 
25 

2.2 
2.4 

38 
19 

60 
158 

4.5 
4.0 

7.5 
5.0 

52 
57 

8.2 
9.9 

6.8 
6.3 

3.7 
4.7 

1.2 
1.0 

10 
8.5 

12 
7.6 

26 2.0 57 63 3.5 4.0 32 9.0 4.9 3.7 1.2 4.7 6.0 
27 2.4 27 30 3.0 3.2 27 7.9 4.2 11 5.1 4.9 4.0 
28 2.7 30 22 3.0 2.8 30 22 5.6 5.4 51 3.7 3.5 
29 1.9 21 17 2.5 2.5 45 19 3.7 3.1 18 3.1 3.7 
30 1.8 14 14 2.5 --- 34 22 4.4 2.9 7.3 6.8 3.7 
31 2.0 --- 11 2.3 52 --- 15 --- 5.4 7.3 ---

TOTAL 147.0 314.1 534.2 170.4 76.1 954.2 1202.9 386.1 436.6 162.7 354.9 295.7 
MFAN 4.74 10.5 17.2 5.50 2.62 30.8 40.1 12.5 14.6 5.25 11.4 9.86 
MAX 11 57 158 9.8 9.5 198 245 118 66 51 53 37 
MIN 
CFSM 
IN. 

1.1 
.29 
.33 

2.0 
.64 
.71 

4.0 
1.04 
1.20 

2.3 
.33 
.38 

1.4 
.16 
.17 

2.1 
1.87 
2.15 

7.9 
2.43 
2.71 

3.7 
.76 
.87 

2.9 
.89 
.98 

1.0 
.32 
.37 

2.1 
.69 
.80 

2.6 
.60 
.67 

CAL YR 1979 TOTAL 4777.94 MEAN 13.1 MAX 320 MIN .77 CFSM .79 IN 10.77 
.VTR�YR 1980 TOTAL 5034.90 MEAN 13.8 MAX 245 MIN 1.0 CFSM .84 IN 11.35 



 462 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04163900 RED RUN NEAR CADY, MI 


LOCATION.--Lat 42034'08", long 82°58'14", in SW4S1,14 sec. 19, T.2 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on left bank 

50 ft (15 m) upstream from bridge on Utica Road, 200 ft (61 m) upstream from the mouth, 550 ft (168 m) downstream from Plum 

Brook, and 0.7 mi (1.1 km) northwest of Cady. 


PERIOD OF RECORD.--October 1979 to September 1980 (gage heights only). 


GAGE.--Water-stage recorder. Altitude of gage is 585 ft (178 m) from topographic map (nearest 5 ft). 


REMARKS.--Records good. 


EXTREMES FOR CURRENT YEAR.--Maximum gage height, 17.58 ft (5.358 m) Apr. 4; minimum recorded, 7.05 ft (2.149 m) Feb, 18. 


GAGE HEIGHT (FEET ABOVE DATUM),
MEAN 

WATER YEAR OCTOBER 1979 
VALUES 

TO SEPTEMBER 1980 

DAY OCT NOV�DEC JAN FEB MAR APR��MAY JUN JUL AUG SEP 

1 
2 _*_ 

7.61 
7.56 

7.34 
7.38 

10.34 
9.85 

9.18 
8.91 

8.31 
11.45 

7.17 
7.21 

3 7.53 7.35 9.90 8.88 8.76 7.29 
4 --- 7.55 7.40 15.94 8.79 8.04 7.14 
5 7.73 7.53 7.60 13.62 8.70 10.22 7.72 

6 7.59 7.56 7.53 11.63 8.31 9.75 7.53 
7 7.80 7.60 7.33 10.81 7.96 10.72 7.19 ---
8 7.30 ___ 7.53 7.41 10.73 7.78 8.73 9.82 8.96 
9 7.45 7.25 7.47 7.35 12.09 7.73 8.57 8.57 8.66 
10 7.34 8.19 7.39 8.21 12.01 7.77 8.50 7.94 8.93 

11 7.66 7.51 9.90 7.34 8.47 11.08 7.94 8.46 7.78 8.90 
12 8.11 7.39 9.14 7.40 7.60 10.68 7.80 8.26 7.81 10.46 
13 7.72 7.41 8.42 7.36 7.53 10.41 8.62 7.96 7.69 8.85 
14 7.49 8.00 8.28 7.38 7.73 11.95 8.97 8.35 7.40 8.51 
15 7.42 --- 8.04 7.33 7.89 13.98 8.36 9.79 7.37 8.28 

16 7.49 8.09 7.35 7.99 12.66 8.10 8.38 7.87 8.08 ---
17 7.51 8.31 7.21 12.85 11.26 8.25 7.95 7.65 7.92 12.60 
18 7.51 8.46 7.21 13.61 10.61 13.78 7.83 7.34 8.13 9.61 
19 7.49 8.21 7.39 10.51 10.21 11.46 9.10 7.19 7.62 8.57 
20 7.52 8.04 7.42 9.48 9.88 9.79 8.40 --- 8.03 8.32 

21 7.46 7.97 7.41 13.12 9.65 9.22 7.61 9.34 7.93 
22 7.43 8.02 8.91 12.42 9.53 8.70 7.40 10.11 8.30 
23 
24 

7.93 
7.67 

7.95 
7.60 

8.64 
7.95 

10.42 
10.29 

9.38 
9.15 

8.57 
8.31 

7.34 
7.32 

--- 11.23 
9.27 

25 7.50 7.79 7.64 11.33 9.21 8.12 7.31 8.73 

26 7.53 7.74 7.57 10.18 8.99 8.09 7.33 8.62 
27 
28 
29 

7.79 
7.48 
8.02 

7.67 
7.69 
7.74 

7.53 
7.54 
7.43 

9.76 
9.65 
10.54 

8.83 
10.19 
9.65 

8.06 
7.94 
8.75 

8.36 
7.54 
7.32 

8.27 
7.94 
7.68 

30 7.52 7.61 --- 10.09 9.91 9.51 7.16 7.66 
31 --- 7.71 10.87 --- 8.49 --- ---

MEAN 
MAX 
MIN 

7.56 
8.91 
7.21 

9.27 
13.61 
7.33 

10.80 
15.94 
8.83 

8.74 
13.78 
7.73 

8.41 
11.45 
7.16 



 

  
 

 

  

 

    

     
     

463 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164000 CLINTON RIVER NEAR FRASER, MI 


LOCATION.--Lat 42.34'40", long 82057'00", in NW', sec.20, T.2 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on left bank 800 ft 

(244 m) downstream from bridge on Garfield Road, 2.8 mi (4.5 km) north of Fraser, and 4.0 mi (6.4 km) upstream from North Branch. 


DRAINAGE AREA.--444 mil (1,150 km2). 


PERIOD OF RECORD.--May 1947 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 577.71 ft (176.086 m) National Geodetic Vertical Datum of 1929. Prior to Nov. 17, 1949, 

nonrecording gage at site 800 ft (244 m) upstream at same datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. National Weather Service gage-height 

telemark at station. 


AVERAGE DISCHARGE.--33 years, 370 ft3/s (10.48 m./s), 11.32 in/yr (288 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,000 ft3/s (227 m./s) May 11, 1948, gage height, 19.5 ft (5.94 m), from graph based 

on gage readings, from rating curve extended above 4,000 ft3/s (113 m3/s); minimum, 47 ft3/s (1.33 m3/s) Sept. 6, 1955; minimum gage 

height, 4.29 ft (1.308 m) Sept. 7, 1954. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April 5 or 6, 1947, reached a stage of 20 ft (6.1 m), from floodmarks, discharge, 

9,000 ft3/s (255 m./s), from rating curve extended above 4,000 ft3/s (113 m3/s). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,000 ft3/s (56.6 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Dec. 25 1300 2600 73.6 14.06 4.285 Apr. 14 2000 2450 69.4 13.84 4.218 
Mar. 17 
Mar. 21 
Apr. 4 

1800 
1600 
0400 

2390 
2210 

*4120 

67.7 
62.6 
117 

13.71 
13.42 

*15.62 

4.179 
4.090 
4.761 

May 18 
July 28 
Aug. 3 

0500 
1300 
0900 

2240 
2690 
3220 

63.4 
76.2 
91.2 

13.60 
14.19 
14.79 

4.145 
4.325 
4.508 

Minimum discharge, 104 ft3/s (2.95 m3/s) Oct. 1, gage height, 5.24 ft (1.597 m). 


DISCHARGE, IN CURIC FEET PFR SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 

113 
375 

244 
255 

373 
339 

384 
366 

240 
231 

200 
202 

754 
655 

517 
467 

377 
352 

157 
161 

293 
656 

653 
386 

3 
4 
5 

219 
186 
264 

188 
171 
162 

311 
316 
333 

372 
347 
328 

232 
227 
222 

191 
194 
238 

683 
2990 
1740 

461 
441 
424 

953 
446 
305 

171 
154 
238 

2040 
688 
529 

350 
300 
260 

6 228 168 379 305 226 225 1060 353 704 214 879 230 
7 
8 
9 
10 

270 
185 
211 
190 

192 
175 
232 
329 

351 
372 
315 
299 

315 
309 
295 
289 

233 
?22 
215 
200 

196 
209 
201 
352 

860 
850 
1170 
1160 

295 
264 
257 
263 

654 
751 
411 
383 

164 
616 
401 
286 

581 
480 
427 
463 

210 
210 
360 
320 

11 
12 

238 
318 

205 
181 

304 
317 

589 
523 

195 
203 

373 
235 

926 
835 

288 
265 

375 
362 

262 
262 

447 
787 

220 
230 

13 
14 
15 

252 
210 
199 

176 
176 
209 

318 
288 
269 

378 
355 
315 

199 
201 
200 

228 
262 
283 

774 
1370 
1840 

408 
467 
358 

312 
316 
474 

250 
202 
197 

463 
394 
355 

350 
550 
450 

16 
17 
18 
19 
20 

209 
213 
212 
214 
223 

241 
202 
180 
177 
181 

268 
239 
242 
277 
257 

324 
360 
389 
343 
315 

203 
181 
192 
206 
214 

301 
1560 
1630 
805 
573 

1340 
963 
817 
729 
663 

310 
459 
1790 
868 
589 

484 
316 
274 
318 
491 

272 
242 
191 
170 
150 

321 
291 
330 
246 
306 

350 
840 
780 
550 
420 

21 
22 
23 
24 
25 

213 
208 
287 
243 
240 

191 
482 
750 
948 
517 

247 
355 
473 
981 
2040 

302 
311 
299 
241 
272 

210 
485 
406 
293 
245 

1600 
1300 
764 
748 
968 

615 
586 
558 
517 
528 

496 
451 
419 
412 
358 

262 
203 
184 
182 
181 

157 
175 
188 
160 
149 

531 
748 
386 
285 
246 

330 
380 
1000 
600 
500 

26 
27 
28 
29 
30 
31 

205 
253 
208 
178 
256 
221 

1110 
635 
756 
567 
420 
---

1250 
678 
540 
484 
448 
401 

264 
253 
255 
263 
242 
255 

235 
229 
230 
214 
---

717 
633 
610 
796 
700 
875 

485 
459 
722 
615 
663 
---

323 
302 
302 
285 
325 
611 

182 
317 
223 
179 
156 
---

194 
310 
1780 
750 
401 
349 

246 
235 
240 
236 
417 
334 

450 
390 
330 
290 
270 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

7041 
227 
375 
113 
.51 
.59 

10420 
347 
1110 
162 
.78 
.87 

14064 
454 
2040 
239 
1.02 
1.18 

10158 
328 
589 
241 
.74 
.85 

6789 
234 
485 
181 
.53 
.57 

18169 
586 
1630 
191 

1.32 
1.52 

27927 
931 
2990 
459 
2.10 
2.34 

13828 
446 
1790 
257 
1.01 
1.16 

11127 
371 
953 
156 
.84 
.93 

9373 
302 
1780 
149 
.68 
.79 

14880 
480 
2040 
235 
1.08 
1.25 

12559 
419 
1000 
210 
.94 
1.05 

CAL YR 1979 TOTAL 137340 MEAN 376 MAX 3840 MIN 101 CFSM .85 IN 11.51 
WTR YR 1980 TOTAL 156335 MEAN 427 MAX 2990 MIN 113 CFSM .96 IN 13.10 



 

  
       

        

            

     
    

464 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164100 EAST POND CREEK AT ROMEO, MI 


LOCATION.--Lat 42°49'21", long 83001'13", in N13 SPA sec.27, T.5 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on right bank 

10 ft (3 m) upstream from bridge on State Highway 53, and 1.4 mi (2.3 km) north of Romeo. 


DRAINAGE AREA.--21.8 mil (56.5 km2). 


PERIOD OF RECORD.--September 1958 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 780 ft (238 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--22 years, 15.3 ft./s (0.433 m3/s), 9.53 in/yr (242 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 358 ft./s (10.1 m./s) Feb. 10, 1965, gage height, 4.48 ft (1.366 m); maximum gage 

height, 4.56 ft (1.390 m) Mar. 12, 1962, backwater from ice; minimum discharge, 0.8 ft3/s (0.023 m3/s) July 30, 31, 1964, Aug. 6, 
7, 1965; minimum gage height, 0.71 ft (0.216 m) July 21, 1959. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 80 ft3/s (2.27 m./s) and maximum (*): 

Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s)�(ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Mar. 17 2000 *187 5.30 *3.27 0.997 Apr. 4 0500 92 2.61 2.42 0.738 

Minimum discharge, 2.5 ft3/s (0.071 m./s) Aug. 25, 26, 27; minimum gage height, 0.98 ft (0.299 m) Aug, 25, 26, 27, Sept. 9, 11, 12. 

DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 3.7 11 20 19 6.0 7.0 39 29 15 3.3 11 7.2 
2 7.4 9.5 19 18 6.0 7.0 36 28 14 2.8 12 7.2 
3 
4 
5 

8.1 
14 
12 

7.5 
6.3 
3.4 

18 
17 
17 

lb 
14 
14 

6.0 
6.0 
6.0 

7.0 
7.0 
7.0 

37 
84 
66 

26 
25 
23 

19 
17 
15 

2.9 
3.0 
7.7 

17 
13 
12 

6.7 
6.1 
5.7 

6 
7 
8 
9 

10 

8.7 
6.7 
5.2 
5.7 
4.5 

3.2 
3.6 
3.8 
7.1 
9.0 

20 
18 
16 
15 
14 

13 
13 
13 
13 
13 

6.2 
6.2 
6.2 
6.2 
6.2 

7.0 
7.0 
7.0 
7.0 
7.5 

58 
49 
45 
51 
49 

21 
20 
19 
18 
18 

19 
24 
31 
22 
23 

7.9 
6.9 

48 
34 
20 

15 
13 
12 
11 
9.7 

5.4 
5.2 
4.9 
3.9 
3.4 

11 4.5 9.0 14 20 6.2 7.5 45 17 21 16 9.9 2.8 
12 5.7 8.3 15 17 6.2 7.5 43 17 19 12 13 2.8 
13 
14 

12 
10 

7.4 
6.6 

14 
13 

lb 
15 

6.? 
6.2 

7.5 
7.5 

39 
46 

21 
24 

18 
17 

9.0 
5.3 

10 
9.9 

13 
18 

15 7.4 4.5 12 14 6.2 7.5 62 23 16 5.1 8.8 14 

16 5.8 5.1 11 15 6.2 12 54 21 16 5.4 7.4 11 
17 
18 

3.8 
3.4 

4.5 
10 

11 
10 

16 
18 

6.2 
6.5 

90 
119 

46 
36 

22 
46 

15 
14 

5.1 
4.7 

6.5 
6.2 

19 
17 

19 
20 

3.5 
4.1 

9.2 
7.5 

9.5 
8.5 

17 
16 

6.5 
7.0 

55 
47 

33 
34 

37 
32 

15 
18 

4.9 
4.4 

3.1 
2.9 

14 
13 

21 
22 
23 
24 
25 

4.2 
6.6 
6.6 
3.5 
7.1 

6.6 
5.7 

15 
24 
21 

9.5 
10 
14 
20 
49 

14 
13 
12 
10 
9.0 

7.0 
17 
10 
9.0 
8.0 

54 
47 
41 
40 
41 

32 
29 
27 
25 
25 

29 
26 
20 
20 
20 

15 
12 
4.5 
9.2 
9.8 

4.1 
4.5 
4.0 
3.5 
3.1 

4.4 
13 
9.9 
7.1 
2.7 

11 
5.2 

17 
14 
12 

26 
27 

7.2 
6.0 

34 
29 

48 
34 

8.5 
8.0 

7.5 
7.5 

35 
35 

23 
23 

19 
18 

9.2 
8.9 

3.3 
6.0 

2.6 
2.6 

12 
11 

28 
29 
30 
31 

4.6 
3.5 
3.6 
3.5 

27 
25 
22 
---

30 
28 
23 
20 

7.5 
7.0 
6.5 
6.5 

7.5 
7.0 
---

38 
19 
37 
39 

28 
31 
31 

---

lo 
16 
15 
16 

8.7 
8.2 
7.0 
---

10 
15 
14 
14 

2.8 
5.0 
8.6 
6.7 

8.9 
8.2 
7.6 
---

TOTAL 192.6 345.8 577.5 412.0 199.9 877.0 1226 701 460.5 289.9 268.8 287.2 
MEAN 6.21 11.5 18.6 13.3 6.89 78.3 40.9 22.6 15.4 9.35 8.67 9.57 
MAX 
MTN 

14 
3.4 

34 
3.2 

49 
8.5 

20 
6.5 

12 
6.0 

119 
7.0 

84 
23 

46 
15 

31 
4.5 

48 
2.8 

17 
2.6 

19 
2.8 

CFSM 
IN. 

.29 
.33 

.53 

.59 
.85 
.99 

.51 

.70 
.32 
.34 

1.30 
1.50 

1.88 
2.09 

1.04 
1.20 

.71 

.79 
.43 
.49 

.40 

.46 
.44 
.49 

CAL VP 1979 TOTAL 5674.6 MEAN 15.5 MAX 160 MIN ?.3 CFSM .71 IN 9.68 
wT9 YB 1980 TOTAL 5838.2 MEAN 16.0 MAX 119 MIN 2.6 CFSM .73�IN 9.96 



 

 

 

   

     
     

465 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164300 EAST BRANCH COON CREEK AT ARMADA, MI 


LOCATION.--Lat 42.50'45", long 82.53'06", in NE1/4 sec.23, T.5 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on right bank 10 ft 

(3 m) downstream from bridge on Prospect Street in Armada. 


DRAINAGE AREA.--13.0 mil (33.7 km2). 


PERIOD OF RECORD.--October 1958 to current year. 


GAGE.--Water-stage recorder and concrete control. Altitude of gage is 735 ft (224 m) from topographic map (nearest 5 ft). 


REMARKS.--Records good except those for period of no gage-height record, Feb. 4 to Mar. 19, which are fair. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--22 years, 6.47 ft3/s (0.183 m3/s), 6.76 in/yr (172 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 910 ft3/s (25.8 m3/s) Apr. 19, 1975, gage height, 6.69 ft (2.039 m); no flow Jan. 25 

to Feb. 10, 1961, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s (2.83 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (0/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (113/s) 

Gage height 
(ft) (m) 

Dec. 25 1300 196 5.55 3.53 1.076 Mar. 25 0100 116 3.29 2.94 0.896 
Mar. 17 
Mar. 21 

unknown 
1400 

270 
109 

7.65 
3.09 

unknown 
2.87 0.875 

Apr. 4 
Apr. 14 

0300 
1800 

*479 
244 

13.6 
6.91 

*5.06 
3.83 

1.542 
1.167 

Minimum daily discharge, 0.09 ft./s (0.003 m3/s) July 21, 25. 


DISCHARGE. IN CURIC FEET PFR SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 .10 .20 1.2 3.8 .69 .48 33 8.6 1.0 .21 .84 .69 
2 .33 .15 1.0 3.2 .62 .45 19 6.0 .85 .24 1.3 .66 
3 .15 .14 .86 2.7 .56 .40 31 4.6 1.7 .16 1.5 .47 
4 

5 
.16 
.14 

.14 

.16 
.79 
.83 

2.4 
2.0 

.45 

.37 
.40 
.40 

256 
61 

3.8 
2.9 

1.2 
.88 

.16 

.20 
1.1 
1.0 

.37 

.31 

6 .16 .19 2.0 1.6 .30 .40 34 2.5 1.7 .16 .91 .23 
7 .26 .19 2.9 1.5 .30 .40 18 2.2 6.0 .15 1.1 .20 
8 
9 

.26 

.49 
.15 
.34 

2.4 
2.0 

1.4 
1.3 

.30 

.30 
.40 
.40 

14 
27 

2.0 
1.7 

5.8 
2.7 

2.3 
2.2 

1.0 
.68 

.19 

.66 
10 .17 .33 1.5 1.1 .30 .40 31 1.5 2.1 1.3 .51 .29 

11 .19 .19 1.3 2.8 .30 .60 17 1.4 1.6 .75 .76 .22 
12 .23 .16 1.3 4.9 .31 .75 18 1.3 1.2 .55 1.5 .20 
13 .32 .14 1.5 4.4 .31 .60 14 2.2 .97 .42 1.3 1.3 
14 .29 .14 1.2 2.9 .31 .55 88 3.0 .99 .33 .86 1.1 
15 .21 .25 1.1 2.4 .31 .55 89 2.3 .99 .25 .58 .74 

16 .19 .24 .91 2.1 .31 1.0 39 1.9 .92 .25 .43 .53 
17 .22 .18 .76 2.9 .31 55 16 2.5 .77 .17 .34 4.1 
18 .26 .18 .69 4.2 .31 80 10 43 .60 .14 .32 2.1 
19 .37 .17 .56 3.6 .33 35 7.4 21 1.1 .11 .27 1.3 
20 .33 .17 .50 2.7 .35 14 6.0 9.0 2.5 .11 .31 .97 

21 .3n .24 .44 2.4 .40 72 5.1 5.3 1.3 .09 2.5 .63 
22 .20 .80 .76 7.1 .90 40 4.2 3.7 .82 .53 .99 .64 
23 .12 1.7 1.5 1.8 1.6 29 3.8 3.0 .62 .17 .55 .93 
24 .28 2.0 15 1.7 2.0 49 3.2 2.4 .50 .12 .40 1.1 
25 .13 1.3 136 1.6 1.3 59 2.9 1.9 .49 .09 .32 1.0 

26 
27 

.13 

.16 
3.5 
2.4 

48 
18 

1.4 
1.3 

.80 

.65 
27 
29 

2.5 
2.4 

1.6 
1.3 

.42 

.35 
.23 
3.6 

.23 

.20 
1.1 
.86 

28 .21 2.4 9.1 .99 .55 20 4.0 1.1 .29 4.4 .16 .76 
29 .11 2.4 6.3 .83 .50 19 7.0 1.0 .27 1.6 .31 .69 
30 .16 2.0 5.1 .76 --- 14 13 .98 .20 1.1 .37 .67 
31 .16 --- 4.6 .69 32 --- 1.1 --- 1.2 .39 ---

TOTAL 6.79 22.55 270.10 69.47 16.04 580.18 876.5 146.78 40.83 23.29 23.03 25.01 
MEAN .22 .75 8.71 2.24 .55 18.7 29.2 4.73 1.36 .75 .74 .83 
MAX .49 3.5 136 4.9 2.0 80 256 43 6.0 4.4 2.5 4.1 
MIN .10 .14 .44 .69 .30 .40 2.4 .98 .20 .09 .16 .19 
CFSM .02 .06 .67 .17 .04 1.44 2.25 .36 .11 .06 .06 .06 
IN. .02 .06 .77 .20 .05 1.66 2.51 .42 .12 .07 .07 .07 

CAL YR 1979 TOTAL 1862.40 MEAN 5.10 MAX 223 MIN .06 CFSM .39 IN 5.33 
wTR YR 1980 TOTAL 2100.57 MEAN 5.74 MAX 256 MIN .09 CFSM .44 IN 6.01 



 

   
         

         
    

   
  

466 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164500 NORTH BRANCH CLINTON RIVER NEAR MOUNT CLEMENS, MI 


LOCATION.--Lat 42°37'45", long 82°53'25", in SA% sec.35, T.3 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on left bank 30 ft 

(9 m) upstream from bridge on State Highway 59, 2 mi (3 km) north of Mount Clemens, and 3.6 mi (5.8 km) upstream from mouth. 


DRAINAGE AREA.--199 mil (515 km2). 


PERIOD OF RECORD.--May 1947 to current year. 


REVISED RECORDS.--WSP 1437: 1948. WSP 1557: Drainage area. 


GAGE.--Water-stage recorder. Concrete control since September 1961. Datum of gage is 576.38 ft (175.681 m) National Geodetic Vertical 

Datum of 1929 (levels by Michigan Department of Natural Resources). Prior to Nov. 15, 1949, nonrecording gage at same site and 

datum. 


REMARKS.--Records good. Some regulation at times by mill above station. Several observations of water temperature were made during 

the year. National Weather Service gage-height telenark at station. 


AVERAGE DISCHARGE.--33 years, 120 ft3/s (3.398 m3/s), 8.19 in/yr (208 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,700 ft./s (190 m3/s) Feb. 2, 1968, gage height, 18.62 ft (5.675 m); minimum, 

0.2 ft3/s (0.006 m3/s) Sept. 13, 14, 1954, July 30, 1965; minimum gage height, 3.12 ft (0.951 m) Sept. 13, 14, 1954. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 5 or 6, 1947, reached a stage of 20.0 ft (6.10 m), from floodmark. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s (34.0 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft (m) 


Dec. 26 2300 1200 34.0 12.03 3.667 Apr. 5 0700 *2180 61.7 *14.01 4.270 

Mar. 19 0300 2080 58.9 13.87 4.228 


Minimum discharge, 5.3 ft./s (0.150 m3/s) Oct. 1, gage height, 4.08 ft (1.244 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 7.6 11 90 133 27 31 440 247 64 19 52 32 
2 6.4 13 80 116 23 29 501 190 54 17 45 40 
3 8.8 17 70 102 21 26 399 146 74 13 89 43 
4 15 16 62 86 20 25 860 121 98 13 135 37 
5 18 14 63 78 20 26 1920 104 74 14 82 29 

6 20 14 66 78 20 27 1070 90 69 16 248 24 
7 17 15 91 65 21 24 559 79 125 18 177 21 
8 17 16 91 58 21 26 360 71 457 107 80 19 
9 14 18 81 50 21 25 332 65 501 210 60 18 
10 14 20 76 44 21 25 430 61 213 123 52 23 

11 14 21 64 54 21 40 481 59 127 65 46 24 
12 14 25 61 81 20 51 398 57 93 47 85 21 
13 14 22 63 97 20 44 333 58 71 38 105 20 
14 17 20 62 104 20 37 328 86 59 32 63 39 
15 18 19 50 80 21 38 713 117 57 26 47 61 

16 17 20 51 71 21 54 1040 98 58 23 37 49 
17 15 21 49 75 21 356 681 83 53 23 31 53 
18 14 21 36 93 21 1230 416 326 46 21 29 155 
19 12 23 44 104 21 1650 261 668 41 19 27 119 
20 11 22 40 96 22 676 200 588 47 18 27 71 

21 12 24 38 86 23 527 172 258 63 16 43 52 
22 12 36 42 80 34 941 148 152 54 15 250 46 
23 14 76 58 67 91 769 130 114 40 26 207 91 
24 17 103 127 63 113 539 116 91 29 22 75 97 
25 15 140 454 45 76 540 106 78 27 18 47 65 

26 15 180 1000 44 52 619 99 67 26 15 34 48 
27 14 140 1030 37 37 425 93 57 27 18 26 43 
28 13 160 601 35 38 343 101 51 24 65 22 38 
29 12 130 320 34 36 357 159 46 22 158 20 34 
30 12 110 203 31 --- 383 233 46 21 103 20 30 
31 11 --- 157 28 372 --- 70 --- 68 27 ---

TOTAL 430.8 1467 5320 2215 923 10255 13079 4344 2714 1386 2288 1442 
MEAN 13.9 48.9 172 71.5 31.8 331 436 140 90.5 44.7 73.8 48.1 
MAX 20 180 1030 133 113 1650 1920 668 501 210 250 155 
MIN 6.4 11 36 28 20 24 93 46 21 13 20 18 
CFSM .07 .25 .86 .36 .16 1.66 2.19 .70 .46 .23 .37 .24 
IN. .08 .27 .99 .41 .17 1.92 2.44 .81 .51 .26 .43 .27 

CAL YR 1979 TOTAL 38214.1 MEAN 105 MAX 1720 MIN 2.5 CFSM .53 IN 7.14 
WTR YR 1980 TOTAL 45863.8 MEAN 125 MAX 1920 MIN 6.4 CFSM .63 IN 8.57 



 

   

  
 

 

STREAMS TRIBUTARY TO LAKE sr. CLAIR 467 


04164800 MIDDLE BRANCH CLINTON RIVER AT MACOMB, MI 


LOCATION.--Lat 42°42'23", long 82057'33", in SW4 sec.5, T.3 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on left bank at down­
stream side of bridge on Romeo Plank Road, 0.4 mi (0.6 km) north of Macomb. 


DRAINAGE AREA.--41.0 mi. (106.2 km2). 


PERIOD OF RECORD.--Water years 1959-62, 1969 (annual maximum and occasional low-flow measurements), October 1962 to September 1968, 

October 1969 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 603.23 ft (183.865 m) National Geodetic Vertical Datum of 1929 (levels by Corps of 

Engineers). Oct. 28, 1958, to Nov. 14, 1962, and Oct. 12, 1968, to Dec. 17, 1969, crest-stage gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--17 years, 27.1 ft3/s (0.767 m3/s), 8.98 in/yr (228 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,580 ft3/s (44.7 m3/s) June 26, 1968; maximum gage height, 16.16 ft (4.926 m) 

Mar. 12, 1962, backwater from ice; minimum discharge, 0.10 ft3/s (0.003 m3/s) July 22, 1971; minimum gage height, 4.68 ft (1.426 m) 

July 11,' 1964. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft./s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Dec. 25 1300 524 14.8 9.76 2.975 Apr. 14 1900 521 14.8 9.76 2.975 

Mar. 17 1300 ice jam *12.89 3.929 May 18 0700 406 11.5 8.88 2.707 

Mar. 17 1500 782 22.1 11.64 3.548 July 8 1100 420 11.9 8.88 2.707 

Mar. 21 1900 411 11.6 8.91 2.716 Aug. 6 0100 473 13.4 9.41 2.868 

Apr. 4 0500 942 26.7 12.68 3.865 Aug. 21 2300 *945 26.8 12.71 3.874 


Minimum discharge, 2.2 ft./s (0.062 m./s) July 3, 4, gage height, 4.97 ft (1.515 m). 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC��JAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 
2 
3 
4 
5 

2.5 
18 
5.3 
4.5 
6.8 

7.9 
9.7 
6.2 
5.3 
6.2 

18 
17 
25 
22 
16 

25 
23 
19 
18 
17 

6.5 
6.0 
6.0 
6.0 
6.0 

9.0 
8.0 
7.5 
7.5 
7.5 

93 
71 
85 
543 
123 

42 
33 
25 
20 
17 

7.0 
8.3 
23 
12 
8.5 

4.1 
3.7 
2.8 
2.5 
5.3 

17 
37 
94 
30 
87 

19 
19 
15 
11 
9.2 

6 
7 

5.3 
8.5 

6.2 
6.2 

24 
21 

15 
14 

6.0 
6.0 

7.5 
7.5 

78 
64 

14 
12 

17 
63 

4.1 
3.3 

178 
41 

7.2 
6.3 

8 
9 
10 

5.3 
5.7 
5.3 

5.7 
6.2 
17 

20 
22 
12 

12 
11 
10 

6.0 
6.0 
6.0 

7.5 
7.5 
10 

72 
127 
110 

11 
11 
10 

57 
30 
26 

178 
33 
18 

26 
21 
18 

5.7 
14 
11 

11 
12 
13 
14 
15 

5.7 
11 
8.5 
6.2 
5.7 

10 
10 
10 
7.9 
9.7 

13 
14 
12 
12 
12 

15 
19 
23 
19 
16 

6.0 
6.0 
6.0 
6.0 
6.0 

14 
12 
11 
11 
12 

70 
71 
57 
220 
190 

10 
9.6 
24 
28 
20 

20 
15 
12 
14 
16 

11 
9.1 
9.1 
5.7 
4.9 

30 
80 
25 
17 
12 

7.9 
7.8 

21 
24 
16 

16 
17 
18 
19 
20 

4.9 
4.9 
4.9 
4.9 
4.9 

14 
11 
9.1 
6.2 
8.0 

11 
11 
11 
11 
10 

16 
19 
21 
22 
18 

6.0 
6.0 
6.0 
6.0 
6.5 

25 
614 
123 
54 
49 

97 
62 
52 
44 
37 

16 
26 
279 
88 
53 

15 
12 
10 
13 
24 

6.2 
5.7 
4.5 
3.7 
3.7 

8.7 
8.3 

11 
8.3 
9.1 

12 
58 
34 
20 
16 

21 
22 
23 
24 
25 

6.2 
6.2 
5.7 
5.7 
5.3 

9.0 
16 
33 
50 
22 

10 
15 
35 
148 
351 

17 
13 
12 
11 
10 

7.0 
10 
17 
30 
20 

286 
128 
83 
118 
118 

32 
28 
24 
21 
21 

39 
30 
21 
16 
13 

12 
9.1 
7.4 
6.2 
5.7 

3.1 
16 
5.7 
4.1 
3.4 

286 
279 
53 
29 
21 

13 
24 
52 
22 
16 

26 
27 
28 
29 
30 
31 

4.9 
4.9 
4.9 
5.3 
4.9 
4.9 

85 
33 
55 
35 
22 
---

104 
57 
42 
36 
31 
28 

9.0 
8.5 
8.0 
7.5 
7.0 
7.0 

14 
10 
10 
9.5 
---

70 
64 
63 
87 
74 
116 

19 
19 
44 
56 
57 
---

8.8 
7.5 
6.5 
5.8 
6.2 
10 

4.9 
6.8 
5.3 
5.3 
4.1 
---

3.7 
21 
130 
49 
37 
22 

17 
12 
9.5 
9.1 
12 
11 

14 
11 
10 
9.3 
9.1 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

187.7 
6.05 

18 
2.5 
.15 
.17 

532.5 
17.8 
85 
5.3 
.43 
.48 

1171 
37.8 
351 
10 

.92 
1.06 

462.0 
14.9 
25 
7.0 
.36 
.42 

248.5 
8.57 

30 
6.0 
.21 
.23 

2211.5 
71.3 
614 
7.5 
1.74 
2.01 

2587 
86.2 
543 
19 

2.10 
2.35 

912.4 
29.4 
279 
5.8 
.72 
.83 

469.6 
15.7 
63 
4.1 
.38 
.43 

613.4 
19.8 
178 
2.5 
.48 
.56 

1497.0 
48.3 
286 
8.3 
1.18 
1.36 

514.5 
17.2 
58 

5.7 
.42 
.47 

CAL YR 1979�
 8.86
TOTAL 9765.6 MEAN 26.8 MAX 546 MIN 2.0 CFSM .65 IN�

WTR YR 1980�
TOTAL 11407.1 MEAN 31.2 MAX 614 MIN 2.5 CFSM .76 IN 10.35 




 

 
 

 
      

 
  

  
  
 
 
 
    

  
 
 
 
    

  

 

     

    
    

468 STREAMS TRIBUTARY 10 LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI 

(National stream-quality accounting network and pesticide station) 


LOCATION.--Lat 42035'45", long 82°54'35", Macomb County, Hydrologic Unit 04090003, on left bank 20 ft (6 m) downstream from bridge on 

Moravian Drive, 0.2 mi (0.3 km) downstream from North Branch, and 0.5 mi (0.8 km) west of Mount Clemens. 


DRAINAGE AREA.--734 mil (1,901 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--May 1934 to current year. 


REVISED RECORDS.--WSP 1084: 1943, 1945-46. WSP 1937: 1935, 1936(4), 1937-39, 1949(4), 1950. WSP 1557: Drainage area. WSP 1727: 

1952(4), 1954(M). 


GAGE.--Water-stage recorder. Datum of gage is 570.43 ft (173.867 m) National Geodetic Vertical Datum of 1929. 'May 10, 1934, to 

Jan. 11, 1939, nonrecording gage at same site and datum. Auxiliary gage is a water-stage recorder on right bank 2.0 mi (3.2 km) 

downstream from base gage at same datum. Mar. 15, 1938, to Jan. 3, 1952, auxiliary nonrecording gage 1.6 mi (2.6 km) downstream 

from base gage at same datum. 


REMARKS.--Water-discharge records good except those for period of no gage-height record, Dec. 19 to Jan. 22, which are fair. National 

Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--46 years, 525 ft3/s (14.87 m3/s), 9.71 in/yr (247 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 21,200 ft2/s (600 m3/s) Apr. 6, 1947, gage height, 23.55 ft (7.178 m), from flood-

mark; minimum not determined; minimum gage height, 2.72 ft (0.829 m) Nov. 29, 1963. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,000 ft2/s (85.0 m./s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m2/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 25 unknown 3200 90.6 unknown Apr. 4 1600 *5040 143 *11.69 3.563 
Mar. 19 0200 3450 97.7 9.86 3.005 Apr. 15 0500 3190 90.3 9.65 2.941 
Mar. 22 0500 3210 90.9 9.54 2.908 

Minimum daily discharge, 167 ft3/s (4.73 m3/s) Oct. 1; minimum gage height, 5.01 ft (1.527 m) Dec. 16. 


DISCHARGE, IN CU'IC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 167 275 557 580 290 260 1480 839 491 213 384 750 
2 421 295 483 540 ?80 250 1350 722 464 196 660 485 
3 327 225 435 520 275 240 1280 659 1080 215 2080 410 
4 215 200 449 480 270 250 4450 606 668 204 1040 360 
5 333 195 459 450 270 285 4400 561 453 245 695 300 

6 270 191 519 425 270 260 2560 489 783 269 1450 260 
7 346 225 528 420 275 245 1600 387 797 225 918 250 
8 211 210 516 410 265 255 1340 333 1480 873 656 250 
9 259 270 456 390 255 245 1750 313 999 740 555 422 
10 210 390 417 370 240 415 1860 339 690 460 560 386 

11 242 250 423 690 240 450 1610 358 560 341 547 247 
12 376 230 419 670 240 310 1400 323 495 312 1020 263 
13 316 223 444 540 240 300 1250 457 414 289 674 413 
14 247 220 407 510 240 335 1760 606 376 233 500 650 
15 233 255 375 440 240 360 3080 519 517 214 446 492 

16 254 285 389 445 245 410 2750 450 640 310 383 405 
17 253 237 331 490 220 1960 1800 495 421 295 367 984 
18 251 223 315 520 ?35 3200 1320 2390 346 240 348 910 
19 249 222 335 495 250 2860 1050 1930 376 205 314 619 
20 253 230 325 460 255 1540 909 1360 612 185 377 496 

21 247 240 315 435 255 2290 841 889 372 190 623 379 
22 242 535 425 425 567 2870 791 696 293 220 1570 431 
23 325 903 610 405 618 1890 722 612 260 237 842 1210 
24 282 1200 1320 340 466 1550 655 564 251 233 470 745 
25 280 727 2900 350 372 1870 663 484 241 192 351 567 

26 245 1400 2500 335 323 1570 609 410 229 209 323 525 
27 285 1010 1870 320 311 1240 574 376 327 355 295 436 
28 240 1070 1790 320 295 1100 873 367 281 1840 306 379 
29 210 903 890 320 342 1360 848 347 200 1220 280 325 
30 285 659 740 300 --- 1290 987 331 212 607 462 310 
31 260 --- 630 310 1540 --- 763 --- 480 370 ---

TOTAL 8334 13497 22572 13705 8644 31000 46562 19975 15328 12047 19866 14659 
MEAN 269 450 728 442 298 1065 1552 644 511 389 641 489 
MAX 421 1400 2900 690 618 3200 4450 2390 1480 1840 2080 1210 
MIN 167 191 315 300 220 240 574 313 200 185 280 247 
CFSM .37 .61 .99 .60 .41 1.45 2.11 .88 .70 .53 .87 .67 
18. .42 .68 1.14 .69 .44 1.67 2.36 1.01 .78 .61 1.01 .74 

CAL YR 1979 TOTAL 202996 MEAN 556 MAX 4950 MIN 115 CFSM .76 IN 10.29 
WTP YR 1980 TOTAL 228139 MEAN 623 MAX 4450 MIN 167 CFSM .85 IN 11.56 



 

 
  
 
        
 

  
           

469 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to current year. 

WATER TEMPERATURES: October 1974 to current year. 


INSTRUMENTATION.--Water-quality monitor since Aug. 13, 1975. 


REMARKS.--Biological Data (Phytoplankton) is for the 1979-80 water years. 


COOPERATION.--Pesticide samples were collected by U.S. Geological Survey and analyzed by Environmental Protection Agency. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum (water years 1975, 1978-80), 3,580 micromhos Jan. 26, 1978; minimum recorded (water years 

1975, 1976, 1978-80), 126 micromhos, July 29, 1976. 

WATER TEMPERATURES: Maximum, 29.5°C Sept. 20, 1978; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 2,470 micromhos Mar. 10, minimum, 299 micromhos July 28. 

WATER TEMPERATURES: Maximum, 25.5°C July 20-22, Aug. 29-30; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPE- OXYGEN, COLI- STREP-
CIFIC DIS- FORM, TOCOCCI HARD-

STREAM- CON- SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 
FLOW, DUCT- TEMPER- OXYGEN, (PER- 0.7 KF AGAR NESS NONCAR- DIS-
INSTAN- ANCE PH ATURE, DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 

DATE 
TIME TANEOUS (MICRO- FIELD WATER SOLVED SATUR- (COLS./ PER 

(CFS) MHOS) (UNITS) (DEG C) (MG/L) ATION) 100 ML) 100 ML) 
AS 

CAC03) 
(MG/L (MG/L 
CAC03) AS CA) 

OCT 
18• • • 0940 263 792 7.6 13.0 8.6 81 3000 1000 230 50 61 

NOV 
21... 0950 215 707 8.0 8.0 10.0 85 330 K3700 230 54 61 
DEC 
19... 1200 334 903 7.7 .5 12.2 89 3500 190 280 84 76 

JAN 
23• • . 1000 351 800 7.9 1.0 12.8 93 310 130 290 93 78 

FEB 
27• • • 1045 296 860 8.0 .0 12.2 85 490 K220 270 78 72 
MAR 
26• • • 1100 1530 640 7.7 2.0 12.6 91 K1500 K2200 220 72 61 
APR 
22... 1030 826 753 8.1 14.0 9.3 91 K120 K40 270 76 73 
JUN 
04• • • 1045 592 655 7.6 18.0 6.6 70 -- 220 60 60 
25... 1000 208 867 8.1 21.0 6.8 76 K580 270 260 79 69 
JUL 
23... 1130 182 752 8.0 23.0 6.6 77 K1600 280 250 77 66 
AUG 
20• • . 1030 298 750 7.9 23.5 6.6 76 1200 260 82 72 

SEP 
17... 1130 1030 663 7.5 17.0 6.0 63 3800 >2000 220 85 62 

MAGNE-
SIUM, 

SILVER, 
TOTAL SODIUM, 

SODIUM 
AO-

POTAS-
SIUM, BICAR- ALKA-

CARBON 
DIOXIDE SULFATE 

DIS- RECOV- DIS- SOAP- DIS- BONATE CAR- LINITY DIS- DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

ERABLE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

T/ON 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS K) 

(MG/L 
AS 

HCO3) 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS 504) 

OCT 
18• • • 19 0 53 1.5 42 4.8 220 0 180 8.8 60 

NOV 
21... 18 0 46 1.3 39 4.6 210 0 172 3.4 61 

DEC 
19... 22 67 1.7 43 4.9 240 0 197 7.7 68 

JAN 
23... 23 56 1.4 29 4.7 240 0 197 4.8 68 

FEB 
27... 21 0 64 1.7 34 5.4 210 0 189 3.7 68 

MAR 
26• • • 17 38 1.1 27 3.9 180 0 148 5.7 49 
APR 
22• • • 22 0 48 1.3 27 3.5 240 0 197 3.1 57 
JUN 
04• • • 17 0 45 1.3 30 3.9 230 0 190 9.2 48 
25... 21 63 1.7 34 5.0 240 0 200 2.8 58 
JUL 
23... 20 0 57 1.6 33 5.1 210 0 170 3.3 58 
AUG 
20... 20 0 54 1.5 30 5.3 240 0 180 4.4 59 
SEP 
17... 17 48 1.4 31 5.7 190 0 140 8.6 51 
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470� STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,�NITRO-�NITRO.... 

CHLO.•. FLUO-.�� NITRO... NITRO- GEN,��
SILICA, RESIDUE SUM OF SOLIDS,��GEN,��NITRO 

RIDE, RIDE, AT 180����DIS...��GEN, AMMONIA��
DIS- CONSTI- GEN, NO20403��GEN, 

DIS-.�SOLVED�SOLVED NO2.NO3 DIS...��DIS-��
DIS...�DEG. C TUENTS,� AMMONIA AMMONIA 

SOLVED SOLVED (MG/L DIS... DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/I1 (MG/L 


DATE�SI02) (MG/L) AS N) AS N) AS NH4)
AS CL) AS F) (MG/L)����DAY)��AS N)��AS N)��


OCT 

82�.6�413��293��3.5��.06
18... 4.9 409 4.0 .050�


NOV 

21... 82�.5�430��250��4.4��.030��
3.2 399 4.9 .070 .08 


DEC 

19... 120�.5�538��485��5.7��.000��
5.7 508 6.0 .140 .17 


JAN 

23... 99�.4�496��470��2.8��.280��
5.9 466 4.7 .330 .40 


FEH 

27... 110�.4�507��405��3.0��.190��
6.0 473 3.0 .230 .28 

MAR 

26... 70�.2�389��1610��2.5��.170��
5.6 345 2.5 .170 .22 

APR 

22... 83�.3�463��1030��2.2��.090��
3.5 419 2.2 .120 .15 


JUN 

04... 72�.3�457��730��2.2��.150��
5.5 358 2.2 .150 .19 

25... 97�.5�516��290��4.1��.030��
3.5 443 4.5 .080 .10 


JUL 

23... 92�.5�489��240��3.6��.020��
4.7 422 3.9 .060 .07 

AUG 

20... 87��6.6 430 3.9 .140�
.6�480��386��3.9��.18 

SEP 

17... 78��7.5 374 1190��4.6 .230
.5�426�� 4.6��


NITRO-� SEDI...�
SED. 

NITRO- GEN,AM-� PHOS-�MENT�
SUSP. 

GEN, MONIA •��NITRO-��PHOS...��SEDI- SIEVE
NITRO- PROS- PHORUS, CARBON,�DIS...��


ORGANIC ORGANIC GEN,�
GFN, PHORUS, PHORUS, DIS... ORGANIC MENT, CHARGE, DIAM. 

TOTAL TOTAL TOTAL����TOTAL��TOTAL SUS-
TOTAL TOTAL SUS-����
SOLVED % FINER 

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN

AS N) AS N) AS NO3) AS PO4)���AS C)��(T/DAY) .062 MM
DATE AS N)���AS P) AS P) (MG/L)�


OCT 

18• • • 1.4�24��.86��28 100
5.4 .280 .170�20��


NOV 

21... .90 .97��26��.43��6.8��4.1��
5.9 .140 .110 7 100 


DEC 

.96 1.1 31����.52�� 19 100
19... 7.1 .170 .110�17��


JAN 

.87 1.2��26��.58�� 11 100
23... 5.9 .190 .160�10��


FEH 

27... .97 1.2��19��.58��7.7��12��
4.2 .190 .110 15 100 


MAR 
26... .93 1.1��16 .43��8.5��194��3.6�.140 .050 47 100 

APR 

22• • • 3.6 .100 .050�85��


JUN 

04• • • 1.1 1.2��15��.64��29��107��


1.3 1.4��16��.31�� 38 100 


3.4 .210 .110 67 100 

25. • • •89 5.5 .170 .52��12��15��
.97��24�� .110 27 100 


JUL 

.71 .77��21 .58�� 34 100
23• • • 4.7�.190 .100�17��


AUG 

.98�4.9 22�� .080 45 100
20• • • .120 .37��7.2��36��


SEP 
1 I• • • 1.4�6.0 27��1.6��14��670��
.530 .180 241 100 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

IDENTIFICATION OF PERIPHYTON 


CHLOR-A CHLOR-B 

OF� PHYTON�PFRI-


LENGTH BIOMASS�

CHLORO-�


EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO.. CHROMO 

(DAYS) PERI- ASH��
DRY GRAPHIC GRAPHIC 


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE�(UNITS) G/SQ M��(MG/M2)
G/SQ M (MG/M2)�


DEC 

19... 1200 28���.00 .240��.240 .170��.000 

FEB 
27... 1045 35 102����1.81 2.05 2.35���.200 
JUL 
23... 1130 28 242����31.1 34.1��12.4�1.04 
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471
STREAMS TRIBUTARY TO LAKE ST. CLAIR�
 

04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


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 ENABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 

TIME�(UG/L (UG/L (UG/L (UG/L�(UG/L�(UG/L��(UG/L��(UG/L��(UG/L 

DATE 
� 

AS AS)�AS AS) AS BA)��AS CD)��AS CR)�AS CO)
AS BA) AS CD)�AS CR)�


OCT 

18...�2� 100 1�20�
0940�1� 20 

JAN 
23...�1000�4�3�70 0 
APR 
22... 1030�5�5�70 0 0 30��20 

JUL 
23... 1130�2 70 4 4 <10��10 02�100��


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 (UG/L�
(UG/L (UG/L (UG/L��(UG/L
(UG/L��(UG/L��


DATE�AS CU)��AS FE) AS PR)��AS MN)��AS HG)
AS CO) AS CU) AS FE)��AS PB) AS MN)�


OCT 

18• . • 0 3 160 20 0 100 30 .4 

JAN 
23... 0 4 20 50 .2 
APR 
22... 4 a 3 1200 20 7 1 90 40 .1 

,JUL 
23•• • 0 9 9 1200 10 16 80 30 •2 

NICKEL,� SELE-�ZINC,�CARBON, CARBON, 

MERCURY TOTAL NICKEL. SELE.. NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS- RECOV- DIS.. NIUM, DIS-. ots- RECOV... DIS- DOS... SUS­
SOLVED ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L��(UG/L�� (UG/L�(MG/L�
(UG/L (UG/L,�(UG/L�(MG/L
(UG/L�


DATE�AS HG) AS NI)��AS SE)� AS ZN) AS ZN)��AS C)
AS NI)� AS AG)� AS C)�
AS SE)�


OCT 

18... .3 14 0 0 0 9 .6 


JAN 
23... .1 14 0 0 0 30 5.5 .4 
APR 
22... .1 6 4 0 0 30 6.4 .3 
JUL 
23... •1 10 8 0 0 0 30 8 9.0 .2 

PESTICIDE ANALYSES 

CHLOR-� DI-� HEPTA..
DI-�

PCB, ALDRIN, DANE, ODD,��DDT. AZINON, ELDRIN ENDRIN, ETHION, CHLOR,
ODE,�


TIME�TOTAL TOTAL��TOTAL��TOTAL�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)��(UG/L)��(UG/L) 


NOV 

21... 0950��ND ND��ND ND��ND ND��ND ND��ND ND��ND 


FEB 

27... 1045�ND��ND��ND��ND��ND��ND
ND ND ND .32 ND 


HEPTA-� METH-. METHYL METHYL 

CHLOR�MALA...�PARA...�� 1 TOTAL
OXY- TRI.'. PARA..��
.0)(�

EPDXIDE LINDANE THION, CHLOR, THION, THION, THION, APHENE, TRI... 2.4...D, 2.4.5T SILVEX4 

TOTAL� TOTAL TOTAL�TOTAL THION��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)��(UG/L) (UG/L) (UG/L)��


NOV 

210.4, NO��ND ND��ND ND��ND ND��ND ND��ND ND��ND 


FER 

27.o.�No ND ND��ND ND��ND ND��ND�ND 




 472 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE NOV 9,78 MAR 13,79 MAY 24,79 JUN 20,79 JUL 20,79
TIME 1030 1130 1200 1030 1200 

TOTAL CELLS/ML 6500 1800 3400 3200 5900 

DIVERSITY: DIVISION 1.3 0.4 1.1 1.5 1.6 
.CLASS 1.3 0.4 1.1 1.5 1.6 
..ORDER 1.4 0.4 1.4 2.2 2.1 
...FAMILY 1.6 0.6 2.0 2.7 3.2 
....GENUS 1.7 1.2 2.3 3.3 3.6 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOPOCOCCACEAE 
....CHLOROCOCCUM -- 60 1 
...COELASTRACEAE 
....COELASTRUM 120 2 
...MICRACTINIACEAE 
....GOLENKINIA -
....MICRACTINIum _ 
...00CYSTACEAE -- - -- --
....ANKISTRODESMUS 86 1 - 26 1 39 1 120 2 
....CHLORELLA -- -- -- -
....CHODATELLA _ - -- -- -
....DICTYOSPHAER/um - 210 6 690 12 
....KIRCHNERIELLA - - -- -- -
....00CYSTIS 
....SELENASTRum 
....TETRAEDRON 

58 1 
-

* 0 360 11 
52 2 
. 0 

....TREUBARIA --

...SCENEDESmACEAE 

....ACTINASTRUM 52 2 -- -

....CRUCIGENIA 
....SCENEDESMUS 

-- -
850 13 14 1 

52 2 
1600# 46 

160 5 
780# 24 

--
900# 

-
15 

..TETRAsPORALES 

...COCCOmYXACEAE 

....ELAKATOTHRIX 

....OUROCOCCUS 

...PALMELLACEAE 

....SPHAEROCYSTIS 240 4 

..VOLvOCALES 

...CHLAmYDOMONADACEAE 
....CHLAmYDOmONAS - 14 1 26 1 * 0 30 1 
...vOLV0CACEAE 
....PANnORINA 210 6 
..ZYGNEMATALES 
...DESmIDIACEAE 
....CLOSTERIum * 0 
....COSmARIum _ 



 

 

 

 

 
 
 
 
 
 

 

    

 
  
  

  

    
   
   

 

 

 

 
  

473 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


DUALITATIVE AND ASSOCIATED QUANTITATIvE ANALYSES OF BIOLOGICAL. OATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

Nov 9.78 
1030 

MAR 
1130 
13.79 MAY 24,79 

1200 
JUN 

1030 
20,79 JUL 20,79 

1200 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MFLOSIRA 

190 3 29 2 91 
52 

3 
2 

310 10 
. 0 

540 9 

....STEPHANODISCUS . 0 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES -

....COCCONEIS 30 1 

....RHOICOSPHENIA 210 4 

...CymBELLACEAE 

....CYMBELLA 14 1 

...OIATOMACEAE 

....DIATomA 14 1 30 1 

...FUNOTIACEAE 

....EUN0TIA 

...FRAGILARIACEAE 

....ASTERIONELLA 490 8 

....FRAGILARIA 58 1 310 9 

....SYNEDRA 26 1 * 0 30 1 

...GOmPHONEMATACEAE 

....GOmPHONEMA . 0 180 3 

...NAVICULACEAE 

....DIPLONEIS 

....mASTOGLoIA 

....NAVICULA 78 2 * 0 450 8 

....PLEuROSIGMA -

...NITZSCHIACEAE 

....NITZSCHIA 130 2 14 1 1000# 30 65 2 960# 16 

...SURIRELLACEAE 

....SURIRELLA 26 1 

.CHRYSOPHYCEAE 

..CHRySOMONADALES 

...mALLOMONADACEAE 

....mALLOMONAS 30 1 

...00HROmONADACEAE 

....DINoRRYON 

.XANTHOPHYCEAE 

..HFTFRoCOCCALES 

...CHLOROTHECIACEAE 

....OPH/OCYTIUM 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTORHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
...CRYPTOMONADACEAE 
....CRYpTOMONAS . 0 * 0 . 0 30 1 
CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM -
....ANACYSTIS * 0 410 13 
....COCCOCHLORIS * 0 -
..HORmOGONALES 
...NOSTOCACEAE 
....ANABAENA - 520# 16 
...OSCILLATORIACEAE 
....LYNGByA - 1300# 74 240 4 
....0sCILLATORIA 4500# 69 330# 18 870 15 
....SCHIZOTHRIX - - 120 2 
...RIVULARIACEAE 
....RAPHIDIOPSIS 29 2 

FUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA * 0 
....TRACHELOMONAS 72 1 * 0 39 1 



474 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE AUG 15,79 SEP 13,79����MAR 26,80 4,80
NOV 21,79 JUN�

TIME 
 1200�1145�0950 1100 1045 


TOTAL CELLS/ML 3700�9500�11000 580 2400 


DIVERSITY:�
DIVISION 1.2�1.4�1.1 0.9 1.3 

.CLASS 1.2�1.4�1.1 1.2 1.3 

..ORDER 1.5�2.4�1.3 1.9 1.8 

•. JAMILY 2.4�3.3�1.6 3.4 2.1 

....GENUS 3.0�3.7�1.7 3.6 2.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER.-. CELLS PER.. 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 
...COELASTRACEAE 
....COELASTRUM 230 6 1600# 17 
...MICRACTINIACEAE 
....GOLENKINIA 
....MICRACTINIUM 52 2 
...00CYSTACEAE 
....ANKISTRODESMUS 260 7 62 1 65 11 13 1 
....CHLORELLA 470 5 100 1 39 2 
....CHODATELLA 39 1 130 1 
....DICTYOSPHAERIUM 
....KIRCHNERIELLA 
....00CYSTIS 150 4 270 3 
....SELENASTRUM 
....TETRAEDRON 
....TPEUBARIA 13 1 
...SCENEDESMACEAE 
....ACTINASTRUM 
....CRUCIGENIA 360 10 82 1 --
....SCENEDESMUS 1500# 41 400 4 120 1 130 5 
..TFTRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX 
....OUROCOCCUS 1300 13 890 8 
...PALMELLACEAE 
....SPHAEROCYSTIS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 90 2 200 2 35 6 52 2 
...VOLVOCACEAE 
....PANDORINA 
..ZYGNFMATALES 
...DESMIDIACEAE 
....CLOSTERIUM 
....COSMARIUM 



 

     
     

 

 

 

 

    
   

475 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEmENS. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALysFs OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION or pHYToPLANKToN 


nATF AUG 15.79 sEp 13,79 NOV 21,79 MAR 26,80 JUN 4,80

TIME 1200 1145 0950 1100 1045 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 150 4 19004 20 310 3 60 10 64 3 
....MELOSIRA 26 1 130 1 82 1 20 3 52 2 
....STEPHANODISCUS 90 2 -- - -- -- - --
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 270 3 -- 13 1 
....COCCONEIS 200 2 82 1 5 1 --
....RHOICOSPHENIA 130 1 100 1 15 3 52 2 
...CYmAELLACEAE 
....CYMRELLA 67 1 
...DIATomACEAE 
....DIATOMA * 0 15 3 
...FUNOTIACEAE 
....EUNOTIA - - 5 1 
...FRAGILARIACEAE 
....ASTERIONELLA 100 1 -
....FRAGILARIA --
....SyNEDRA * 0 67 1 62 1 1004 17 13 1 
...GOmPHONEMATACEAF 
....GOMPHONEmA 130 1 120 1 35 6 
...NAVICULACEAE 
....DIPLONEIS - -- - _ 
....MASTOGLOIA -- 67 1 --
....NAVICULA 39 1 270 3 250 2 50 9 13 1 
....PLFUROSIGMA -- -- * 0 
...NITZSCHIACEAE 
....NITZSCHIA 390 11 1000 11 430 4 75 13 130 5 
...SUPIRELLACEAE , 
....SURIRELLA * 0 67 1 35 6 26 1 
.CHRYSOPHYCEAE 
..CHRYSOmONADALES 
...MALLOMONADACEAE 
....mALLOmONAS 
...00HRoMONADACEAE 
....DINOBRYON 40 7 
.xANTHOPHYCEAE 
..HFTFROCOCCALES 
...CHLOROTHECIACEAE 
....OPHIOCYTIUm * 0 _ 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOmONAS 
...CRYPTOMONADACEAE 
....CRYPTOMONAS * 0 67 1 13 1 
CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLum 530 6 -
....ANACYSTIS 230 6 82004 74 140 6 
....COCCOCHLORIS -
..HORmOGONALES 
...NOSTOCACEAF 
....ANABAENA 
...0SCILLATORIACEAE 
....LyNGByA -
....0SCILLATORIA 15004 64 
....SCHIZOTHRIX -
...PIVULARIACEAE 
....RAPHIDIOPSIS 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 26 1 200 2 5 1 26 1 
....TRACHELOMONAS * 0 15 3 26 1 



 

 

 

476 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUN 25,80 JUL 23,80 AUG 20,80 SEP 17,80

TIME 
 1000 1130 1030 1130 


TOTAL CELLS/ML 6400 7000 
 1300 7500 


DIVERSITY: DIVISION 1.3 1.7 1.4 0.8 

.CLASS 1.3 1.7 1.4 0.8 

..ORDER 1.4 2.1 2.1 0.9 

...FAMILY 2.2 2.8 3.0 1.0 

....GENUS 2.3 2.8 0.0 
 1.7 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....CHLOROCOCCUM 

...COELASTRACEAE 

....COELASTPUM 250 4 1800W 26 230# 18 

...MICRACTINIACEAE 

....GOLENKINIA 
 0 

....MICRACTINIUM 

...00CYSTACEAE - - 12
-- -- 150 

....ANKISTRODESMUS 50 1 67 1 64 5 * 0 
....CHLORELLA - _ 
....CHODATELLA 50 1 26 2 

....DICTYOSPHAEPIum 
 57 1 

....KIRCHNERIELLA 
 50 1 - * 0 

-- 170 2....00CYSTIS -

....SELENASTRUm 75 1 67 1 

....TETRAEDRON 

....TREUBARIA 

...SCENEDESMACEAE 

....ACTINASTRUM 

....CRUCIGENIA 

....SCENEDESmUS 
 3500W 56 12000 17 230W 18 260 3 

..TETRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 
 26 2 

....OUROCOCCUS 

...PALMELLACEAE 

....SPHAEROCYSTIS 

..VOLVOCALES 

...CHLAmYDOmONADACEAE 

....CHLAMYDOmONAS 180 3 100 1 52 
 4 

...VOLVOCACEAE 

....PANDORINA 

..ZYGNEMATALES 

...DESMIDIACEAE 

....CLOSTERIUm * 0 

....COSMARIUm 
 13 1 
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��

�
 
STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUN 25,80 JUL 23,80 AUG 20,80 SEP 17,80

TIME 
 1000 1130 1030 1130 


CELLS�CELLS 

ORGANISM /ML /ML�CENT /ML 


CELLS PER- PER- PER- CELLS PER-

CENT CENT /ML CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 430 7 1700# 25 130 10 

....MELOSIRA 77 6 320 4 

....STEPHANODISCUS * -

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES * 0 

....COCCONEIS 

....RHOICOSPHENIA 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOMACEAE 

....DIATOMA 

...EUNOTIACEAE 

....EUNOTIA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEDRA * 0 * 0 

...GOMPHONEMATACEAE 

....GOMPHONEMA * 0 

...NAVICULACEAE 

....nIPLONEIS 
 * 0 

....MASTOGLOIA 

....NAVICULA * 0 13 1 * 0 

....PLEUROSIGMA 

...NITZSCHIACEAE 

....NITZSCHIA 390 6 370 5 130 10 420 6 

..SURIRELLACEAE 


....SURIRELLA . 0 


.CHRYSOPHYCEAE 


..CHRYSOMONADALES 


...MALLOMONADACEAE 


....MALLOMONAS 


...00HROMONADACEAE 


....DINOBRYON 


.XANTHOPHYCEAE 


..HETEROCOCCALES 


...CHLOROTHECIACEAE 


....OPHIOCYTIUM 


CRYPTOPHYTA�
(CRYPTOMONADS)

.CRYPTOPHYCEAE 

..CRYPTOMONAnALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 50 1 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 
 100 1 

CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 

....ANACYSTIS 800 13 100 8 

....COCCOCHLORIS 

..HORMOGONALES 

...NOSTOCACEAE 

....ANABAENA 

...0SCILLATORIACEAE 


1200# 16 

....0SCILLATORIA 
 450 7 800 12 5000# 67 

....SCHIZOTHR1X 

...RIVULARIACEAE 

....RAPHIDIOPSIS 


EUGLENOPHYTA�
(EUGLENOIDS)

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 
 430 6 39 3 * 0 

....TRACHELOMONAS 


NOTE: #�
DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%

*�
OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

          

 

478 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROmHOS/Cm AT 25 DE(+. C)• WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN. MAX MIN��MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 880 867 876 776 751 765 845 833 842 810 803 806 
2 864 633 752 814 755 788 950 776 855 798 784 790 
3 665 641 653 783 755 769 1030 857 956 827 780 793 
4 724 659 688 787 783 785 1070 999 1010 819 785 794 
5 766 700 726 787 780 783 1100 1070 1090 784 776 779 

6 745 714 726 806 784 796 1110 1070 1080 1000 773 845 
7 749 698 714 800 788 793 1100 969 1070 1030 974 1010 
8 707 688 694 796 787 789 1060 990 1050 1090 1020 1070 
9 766 710 743 799 784 792 1100 1060 1070 1210 1060 1120 
10 769 767 768 779 675 712 1090 1070 1080 1100 1070 1090 

11 770 744 765 729 676 699 1070 1050 1060 1840 1040 1320 
12 737 697 714 762 728 745 1070 1060 1070 1390 1130 1230 
13 733 708 718 771 759 764 1070 1070 1070 1090 974 1040 
14 763 736 756 781 770 776 1080 1050 1070 997 947 973 
15 771 762 764 781 779 780 1080 1070 1080 945 938 943 

16 769 750 762 778 759 768 1090 919 1040 940 933 937 
17 783 765 778 764 751 759 1060 1020 1030 940 918 931 
18 799 779 790 768 758 761 1150 1080 1100 937 916 927 
19 803 779 800 767 755 759 1200 1140 1160 917 901 910 
20 805 800 803 757 752 755 1180 1170 1170 899 886 894 

21 807 793 802 790 732 771 1160 1160 1160 887 875 879 
22 795 782 790 790 603 719 1270 1150 1190 885 875 882 
23 779 708 750 658 517 594 1410 1080 1270 873 818 834 
24 737 709 729 621 556 586 1130 797 972 886 823 863 
25 765 739 755 783 587 616 838 717 779 894 888 891 

26 757 747 752 734 584 640 900 759 840 896 893 895 
27 761 733 753 682 671 677 959 762 861 901 897 901 
28 758 730 746 849 679 812 835 755 795 902 902 902 
29 786 758 770 854 746 795 838 825 832 904 900 903 
30 784 710 767 829 728 799 833 824 829 905 902 903 
31 751 707 732 --- --- --- 827 813 819 910 900 906 

MONTH 680 633 753 854 517 745 1410 717 1010 1840 773 934 

0Ay MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 936 905 919 1000 978 986 699 665 682 804 796 799 
2 956 927 940 993 975 983 666 649 657 805 794 799 
3 961 925 938 976 945 957 696 601 672 795 786 790 
4 933 893 921 946 891 929 624 388 485 786 774 781 
5 911 885 903 891 880 888 923 610 721 782 772 779 

6 906 883 8)9 934 878 888 1290 940 1130 799 783 788 
7 917 901 906 1030 942 993 1160 641 756 828 786 809 
8 929 919 925 1040 1000 1030 711 659 675 828 817 822 
9 938 894 924 1050 951 995 754 673 703 823 809 816 
10 909 892 902 2470 945 1430 895 696 802 848 821 836 

11 910 904 907 2220 1230 1620 754 716 733 861 833 847 
12 912 895 904 1300 1080 1170 735 720 729 836 825 831 
13 903 893 896 1080 1000 1030 738 726 731 852 831 846 
14 908 898 902 1290 1010 1090 739 575 697 848 837 842 
15 910 906 910 2050 1180 1350 937 578 826 841 827 833 

16 911 901 908 1520 1040 1370 1150 941 1050 833 819 827 
17 913 896 905 1030 453 771 1160 779 1040 831 805 822 
18 914 898 906 610 370 484 765 713 725 815 589 668 
19 919 909 913 818 347 620 735 725 730 827 694 769 
20 927 940 924 648 435 484 745 736 740 691 680 683 

21 929 919 925 830 514 632 754 737 746 683 681 682 
22 1300 927 1100 965 692 835 770 752 758 683 679 681 
23 1240 886 1040 1350 712 992 786 758 777 682 680 681 
24 890 788 822 689 582 608 785 773 779 692 682 689 
28 795 779 736 1170 587 799 804 785 798 702 689 695 

26 828 786 806 599 499 536 804 795 800 697 684 689 
27 862 830 844 523 510 516 810 798 801 690 684 687 
28 
29 

889 
1130 

862 
870 

8/6 
1020 

557 
702 

526 
560 

538 
662 

851 
806 

800 
794 

823 
798 

700 
737 

691 
700 

'694 
712 

JO --- --- --- 687 656 667 815 797 806 875 731 775 
31 705 671 693 --- --- --- 879 729 790 

moNTH 1300 779 912 2470 347 889 1290 388 772 879 589 767 



 

          

   

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
  

  

  

  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
  

  

479 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROmHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY�MAX�MIN MEAN MAx MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 741 728 733 857 834 846 689 621 664 647 515 540 
2 743 731 738 848 805 833 738 460 652 547 525 533 
3 792 666 715 816 805 810 565 330 428 639 548 579 
4 726 683 702 830 810 820 644 588 611 642 610 622 
5 733 728 731 880 825 836 718 619 653 611 587 600 

6 876 733 770 827 793 814 640 514 562 634 597 612 
7 779 742 750 793 768 781 545 519 532 686 623 650 
8 737 695 719 790 631 724 646 542 583 695 677 683 
9 702 680 687 665 634 652 619 596 613 780 614 686 
10 693 685 690 634 617 625 705 581 635 613 593 599 

11 708 698 704 630 622 626 630 601 613 617 598 611 
12 720 713 718 637 617 623 658 582 599 665 618 633 
13 730 727 728 631 624 627 609 591 600 725 647 688 
14 747 733 740 639 628 634 636 604 621 632 591 603 
15 877 752 773 670 634 644 655 630 642 618 604 609 

16 835 765 770 769 654 698 681 641 659 633 617 625 
17 790 772 776 723 664 693 722 682 709 694 580 621 
18 789 783 786 677 650 660 720 695 709 610 598 602 
19 821 792 797 664 654 657 721 716 719 626 615 618 
20 871 819 827 720 653 690 758 723 738 635 629 632 

21 828 823 826 746 687 722 759 575 683 644 625 637 
22 838 833 835 771 731 751 576 426 477 735 651 667 
23 847 640 845 752 740 745 492 457 476 715 649 666 
24 864 852 859 752 728 740 517 492 499 672 666 668 
25 904 869 885 760 723 739 518 504 511 680 673 677 

26 917 897 908 766 748 757 581 512 529 691 680 683 
27 951 894 918 771 671 707 565 545 552 718 694 706 
28 885 786 823 662 299 440 640 556 580 714 710 713 
29 835 785 801 544 492 535 662 615 641 717 709 714 
30 842 827 835 558 544 549 759 574 646 724 720 722 
31 --- --- --- 678 551 640 635 572 589 --- --- ---

MONTH 951 666 780 880 ?99 697 759 330 604 780 515 640 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 19.5 18.5 19.0 11.5 10.0 11.0 2.0 1.5 1.5 2.0 1.5 2.0 
2 19.0 18.0 18.5 11.0 9.0 10.0 1.5 .0 1.0 2.0 1.5 1.5 
3 
4 

18.0 
17.5 

18.0 
16.5 

18.0. 
17.0 

9.0 
7.5 

7.5 
6.0 

8.0 
7.0 

1.0 
1.5 

.0 

.0 
.5 
.5 

1.5 
1.0 

1.0 
.0 

1.5 
.5 

5 16.5 15.0 15.5 7.0 6.5 7.0 3.5 1.5 2.5 .0 .0 .0 

6 15.0 13.0 14.0 8.5 7.0 7.5 3.5 3.5 3.5 .0 .0 .0 
7 
8 
9 

13.5 
12.0 
12.0 

12.0 
11.0 
11.5 

13.0 
11.5 
11.5 

8.0 
6.5 
5.5 

6.5 
5.5 
4.5 

7.5 
6.0 
5.0 

3.0 
3.0 
1.5 

2.0 
1.5 
.5 

2.5 
2.5 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
10 11.5 11.0 11.5 7.5 5.5 6.0 2.0 .5 1.0 .0 .0 .0 

11 11.0 9.5 10.0 5.5 4.5 5.0 5.0 2.0 3.5 3.5 .0 1.5 
12 11.5 10.0 10.5 4.0 2.5 3.5 6.0 5.0 5.5 1.5 .0 .5 
13 
14 
15 

10.5 
9.5 
11.0 

9.0 
8.5 
9.0 

9.5 
9.0 
10.0 

4.0 
4.0 
4.5 

2.0 
3.5 
4.0 

3.0 
4.0 
4.0 

5.0 
3.0 
1.5 

3.0 
1.5 
1.0 

4.0 
2.0 
1.5 

.0 
1.5 
1.5 

.0 

.0 
1.0 

.0 
1.0 
1.5 

16 
17 
18 
19 
20 

12.0 
13.0 
13.5 
15.0 
16.5 

11.0 
12.0 
13.0 
13.5 
15.0 

11.5 
12.5 
13.5 
14.0 
15.5 

5.5 
5.0 
6.0 
7.0 
8.0 

4.0 
3.5 
4.5 
5.5 
7.0 

4.5 
4.0 
5.0 
6.0 
7.5 

1.5 
.0 
.0 
.5 
1.5 

.0 

.0 

.0 

.0 

.5 

1.0 
.0 
.0 
.0 
1.0 

2.0 
3.5 
3.0 
2.0 
1.5 

1.5 
2.0 
2.0 
1.5 
.5 

2.0 
3.0 
2.5 
1.5 
1.0 

21 17.5 16.5 17.0 8.5 7.0 8.0 2.0 .5 1.5 1.0 .5 .5 
22 
23 
24 

19.0 
18.5 
13.0 

17.5 
13.5 
10.0 

18.0 
16.5 
11.5 

11.0 
11.5 
10.0 

8.5 
10.0 
7.5 

9.5 
11.0 
8.5 

4.0 
4.0 
6.0 

2.0 
2.5 
2.5 

3.0 
3.5 
4.5 

1.5 
1.0 
.0 

.5 

.0 

.0 

1.0 
.5 
.0 

25 10.0 8.0 9.0 7.0 6.0 6.5 5.5 4.0 5.0 .0 .0 .0 

26 8.0 6.5 7.0 8.5 6.5 8.0 4.0 2.5 3.0 .0 .0 .0 
27 7.5 6.0 6.5 7.5 6.5 6.5 2.5 2.0 2.0 .0 .0 .0 
28 8.5 7.5 8.0 6.0 4.5 5.5 2.0 1.5 2.0 .0 .0 .0 
29 8.5 7.5 8.0 4.5 2.5 3.0 2.5 1.5 2.0 .0 .0 .0 
30 
31 

8.5 
10.0 

7.5 
8.0 

8.0 
9.0 

2.5 
---

1.5 
---

2.0 
---

2.0 
2.0 

1.5 
2.0 

2.0 
2.0 

.0 

.0 
.0 
.0 

.0 

.0 

MONTH 19.5 6.0 12.5 11.5 1.5 6.5 6.0 .0 2.0 3.5 .0 .5 



 

 

--- 

480 CTREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 rLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY MAX��MIN MEAN��MEAN�
MAX MIN��MAX�
MIN MEAN��MIN��
MAX MEAN 

FEBRUARY MARCH APRIL MAY 


1 .0 .0 .0 .0 
 .0 .0 5.5 5.0 5.0 13.0 11.0 12.0
2 
 .0 .0 .0 .5 .0 .0 6.5 5.0 5.5 15.5 12.5 14.0
3 .0 .0 
 .0 .5 .0 .0 6.5 6.0 6.0 17.5 14.5 16.0
4 .0 .0 .0 1.0 
 .0 .5 5.5 4.5 5.0 18.5 16.5 17.5
5 
 .0 .0 .0 2.5 1.0 1.5 6.0 4.0 5.0 19.5 18.0 18.5 

6 .5 .0 .0 2.5 
 1.5 2.0 8.0 5.5 6.5 19.0 17.5 18.5
7 
 .5 .0 .0 2.5 2.0 2.0 8.5 
 8.0 8.5 18.0 15.0 16.5
8 1.0 .0 
 .5 2.5 1.0 2.0 9.0 8.5 9.0 14.5 13.0 13.5
9 1.0 .5 1.0 2.5 
 .5 1.5 9.5 8.5 9.0 13.0 11.5 12.5
10 .5 .0 .0 4.5 2.0 3.0 8.5 6.5 7.5 13.0 11.0 12.5 
11 .5 .0 .0 3.5 1.0 1.5 6.5 6.5 6.5 15.5 12.5 14.0
12 1.0 .0 .0 1.5 .0 .5 
 8.0 6.5 7.0 16.0 14.5 15.5
13 1.0 .0 
 .5 1.0 .5 1.0 8.5 6.5 7.5 15.5 14.5 15.0
14 1.5 .5 1.0 3.0 1.0 2.0 8.0 5.5 6.5 14.5 13.0 13.5
15 1.5 1.0 1.5 4.0 2.0 3.0 5.5 5.0 5.0 
 14.0 13.0 13.5 

16 1.5 1.0 1.5 3.0 2.0 2.5 6.0 4.5 5.5 15.5 13.0 14.0
17 1.0 .0 
 .5 2.5 1.0 2.0 7.5 6.0 6.5 15.0 14.0 14.5
18 .0 .0 .0 1.0 .0 .5 10.0 7.0 8.5 14.5 13.5 14.0
19 1.0 
 .0 .5 2.0 .0 1.0 13.0 9.5 11.0 15.5 14.0 14.5
20 3.5 1.0 2.5 
 5.5 2.0 3.5 14.5 12.0 13.0 16.5 14.5 15.5 

21 4.5 
 3.5 4.0 5.5 2.0 4.5 14.5 12.5 13.5 18.0 16.0 17.0
22 4.0 2.0 3.5 2.0 .5 1.5 15.5 13.5 14.5 19.5 17.0 18.023 2.0 1.5 1.5 2.5 2.0 
 2.0 15.5 14.0 15.0 20.5 18.5 
 19.5
24 2.0 
 1.5 1.5 2.5 2.0 2.5 14.0 11.5 12.5 21.0 19.5 20.0
25 2.0 1.0 1.5 
 2.5 2.0 2.0 11.5 10.0 11.0 21.5 19.5 20.0 

26 1.0 .0 .5 3.0 1.5 2.0 13.0 11.0 12.0 19.5 18.0 18.527 .5 .0 .0 5.5 3.0 4.0 12.5 11.5 12.0 18.5 17.0 17.5
28 
 1.0 .0 .5 6.0 5.5 5.5 12.5 11.0 11.5 20.5 17.5 19.0
29 .0 .0 

30 

.0 6.0 5.5 5.5 12.5 12.0 12.0 20.0 18.5 19.0
6.5 5.0 5.5 12.0 11.0 11.5 20.5 18.5 19.5
31 6.0 5.5 6.0 
 --- --- --- 21.0 19.0 20.0 

MONTH 4.5 .0 1.0 6.5 
 .0 2.5 15.5 4.0 9.0 21.5 11.0 16.0 


DAY MAX MIN MEAN MAX 
 MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 


1 20.5 17.5 18.5 21.5 19.5 20.5 25.0 22.5 23.5 
 23.5 22.5 23.0
2 19.0 16.5 17.5. 93.0 21.0 22.0 25.0 22.0 23.0 23.5 22.5 23.0 

4 
3 19.0 18.0 18.5 23.0 21.0 22.0 22.0 21.0 21.5 22.5 21.0 22.0
19.0 17.5 18.0 23.0 21.5 22.0 23.5 22.0 22.5 22.5 21.5 22.0
5 19.0 17.0 17.5 
 22.5 21.0 22.0 24.0 22.5 23.5 23.0 22.0 22.5 

6 19.5 16.5 18.0 22.0 20.5 21.5 24.0 22.5 22.5 22.5 
 21.5 22.0
7 19.5 18.0 18.5 22.0 21.0 21.5 24.0 22.5 23.0 22.5 20.5 21.0
8 18.0 16.5 17.5 22.0 20.5 21.5 24.5 23.5 24.0 21.5 19.5 20.5
9 16.5 14.5 15.5 
 22.0 21.0 21.5 24.5 23.5 24.0 22.0 20.5 21.0
10 14.5 13.0 14.0 22.5 20.0 21.0 24.5 22.5 23.0 20.5 18.5 19.5 


11 16.0 13.0 14.5 24.5 22.0 23.0 22.5 22.0 22.5 19.5 18.0 
 19.0
12 18.0 15.0 16.5 24.5 22.5 23.0 22.5 22.0 22.0 19.5 19.0 19.0
13 19.5 17.5 18.5 22.5 20.5 21.5 22.5 21.5 22.0 20.0 19.0 19.0
14 19.5 18.5 18.5 24.0 21.5 22.5 22.5 21.5 22.0 20.0 19.0 19.5
15 18.5 16.5 17.5 25.5 23.5 24.0 23.0 22.0 22.5 19.0 18.0 18.5 

16 17.0 14.5 16.0 
 25.5 24.0 24.5 22.5 21.0 22.0 18.5 17.5 18.0
17 18.5 15.5 17.0 24.5 23.5 24.0 22.0 20.5 21.5 18.0 17.5 13.0
18 18.5 17.0 18.0 24.5 22.5 23.5 22.5 20.0 21.0 17.5 15.5 16.0
19 18.0 17.0 17.5 25.0 23.0 24.0 22.5 21.5 22.0 17.5 15.5 16.5
20 
 18.0 16.0 17.0 25.5 24.5 25.0 23.5 22.5 23.0 18.5 17.5 18.0 

21 19.5 17.0 18.0 25.5 24.5 25.0 24.0 22.5 23.0 20.5 18.5 19.5
22 
 21.0 18.0 19.5 75.5 24.0 25.0 22:5 22.0 22.5 20.5 19.5 20.0
23 22.0 19.5 21.0 75.0 23.0 23.5 22.5 21.0 22.0 20.5 18.0 19.5
24 22.0 21.0 21.5 23.5 21.5 22.5 23.0 21.0 22.0 18.0 16.5 17.0
25 23.0 
 21.0 22.0 23.5 21.5 22.5 23.0 22.0 22.5 16.5 16.0 16.5 

26 24.0 22.0 23.0 23.5 22.5 23.0 24.0 22.5 23.0 16.5 15.5 16.0
27 24.5 
 22.0 23.0 22.5 22.0 22.0 25.0 23.0 24.0 15.0 14.0 14.5
28 23.0 21.0 22.0 22.5 21.0 21.5 25.0 24.0 24.5 15.0 13.5 14.5
29 23.0 22.0 22.5 21.5 20.5 21.0 25.5 24.5 25.0 15.5 13.5 14.5
30 22.5 20.5 
 21.0 22.0 20.5 21.5 25.5 24.0 24.5 16.5 14.5 15.5
31 --- --- --- 23.0 21.0 22.0 24.0 23.5 23.5 --- ---


MONTH 24.5 13.0 18.5 25.5 19.5 22.5 25.5 20.0 23.0 23.5 13.5 18.5 




 

   

481 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165556 CLINTON RIVER BY-PASS BELOW WEIR AT MOUNT CLEMENS, MI 


LOCATION.--Lat 42.34'43", long 82.52'34", in N14 sec.23, T.2 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on right bank 

600 ft downstream from weir, on Wellington Crescent in Mount Clemens. 


PERIOD OF RECORD.--December 1979 to September 1980 (gage heights only). 


GAGE.--Water-stage recorder. Datum of gage is 570.43 ft (173.867 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. 


EXTREMES FOR CURRENT YEAR.--Maximum gage height recorded during period December 1979 to September 1980, 6.80 ft (2.073 m) June 7; 

minimum recorded, 4.64 ft (1.414 m) Jan. 7. 


GAGE HEIGHT (FEET ABOVE DATUM),
MEAN 

WATER YEAR OCTOBER 
VALUES 

1979 TO SEPTEMBER 1980 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 5.82 5.51 5.29 6.01 6.10 6.06 6.15 6.19 
2 9.75 5.50 5.26 5.96 6.08 6.06 6.13 6.13 
3 5.71 5.52 5.22 5.97 6.07 6.14 6.14 6.19 
4 5.73 5.56 5.18 6.45 6.06 6.13 6.15 6.24 
5 5.70 5.60 5.18 6.51 6.00 6.17 6.11 6.13 

8 5.84 5.60 5.20 6.23 6.03 6.24 6.13 6.12 
7 5.35 5.62 5.20 6.07 5.84 6.25 6.19 6.13 
8 5.50 5.61 5.26 6.07 5.90 6.05 6.19 6.14 
9 5.63 5.59 5.27 6.06 5.91 6.14 6.21 6.08 
10 5.74 5.57 S.17 5.96 5.99 6.13 6.20 6.06 

11 5.62 5.51 5.10 5.98 5.96 6.19 6.16 6.02 
12 5.42 5.47 5.22 5.95 5.97 6.20 6.18 6.07 
13 5.68 5.49 5.43 5.96 6.01 6.20 6.17 6.15 
14 5.68 5.49 5.04 6.24 5.95 6.17 6.18 6.03 
IS 5.75 5.48 5.03 6.39 6.01 6.12 6.13 6.06 

16 5.79 5.45 5.07 6.41 6.02 6.20 6.14 6.08 
17 5.73 5.44 5.18 6.41 6.15 6.24 6.12 6.03 
18 --- 5.64 5.46 5.56 6.33 6.29 6.20 6.16 6.13 
19 5.40 5.59 5.48 5.71 6.26 6.25 6.14 6.15 6.06 
20 5.40 5.56 5.50 5.55 6.20 6.20 6.08 6.17 6.21 6.03 

21 5.41 5.58 5.46 5.40 6.15 6.15 6.20 6.11 6.22 6.00 
22 5.38 9.53 5.51 5.91 6.14 6.13 6.22 6.15 6.15 5.99 
23 5.40 5.31 5.47 5.99 6.02 6.10 6.20 6.11 6.13 6.01 
24 5.57 5.54 5.40 5.93 6.06 6.08 6.19 --- 6.18 6.07 
25 5.67 5.66 5.33 5.97 6.01 6.02 6.18 6.19 6.04 

26 6.10 5.70 5.43 6.03 6.04 6.02 6.14 6.16 5.79 
27 6.09 5.72 5.31 5.97 5.99 6.04 6.16 6.13 5.95 
28 6.04 5.69 5.38 5.87 6.12 6.04 6.20 6.15 5.93 
29 6.00 5.63 5.33 5.88 6.11 6.04 6.08 6.15 5.95 
3U 5.96 5.59 --- 5.95 6.12 6.05 6.07 6.13 5.93 
31 5.89 5.54 6.05 --- 5.95 --- 6.12 ---

MEAN 5.64 5.49 5.49 6.14 6.05 6.16 6.06 
MAX 5.84 5.62 6.05 6.51 6.29 6.25 6.24 
MIN 5.31 5.31 5.03 5.95 5.84 6.05 5.79 



 

  

482 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165557 CLINTON RIVER BY-PASS AT MOUTH AT MOUNT CLEMENS, MI 


LOCATION.--Lat 42°33'41", long 82050'43", in S1 sec.30, T.2 N., R.14 E., Macanb County, Hydrologic Unit 04090003, on left bank at 

mouth, in Mbunt Clemens. 


PERIOD OF RECORD.--October 1979 to September 1980 (gage heights only). 


GAGE.--Water-stage recorder. Altitude of gage is 580 ft (177 m), from topographic map. 


REMARKS.--Records fair. 


EXTREMES FOR CURRENT YEAR.--Maximum gage height recorded, 3.05 ft (0.930 m) Aug. 4; minimum recorded, 1.34 ft (0.408 M) Nev. 1. 


GAGE HEIGHT (FEET AHovF DATUM), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY nCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 2.35 1.67 7.36 2.07 1.82 2.51 2.63 2.36 2.62 2.80 2.66 
2 2.26 1.91 2.31 2.05 1.70 2.47 2.61 2.59 2.68 2.72 2.74 
3 2.38 1.96 2.26 2.06 1.79 2.69 2.58 2.65 2.67 2.93 2.71 
4 2.37 1.93 2.18 2.11 1.96 2.71 2.55 2.67 2.64 2.80 2.46 
5 2.35 1.73 2.26 2.14 1.62 2.68 2.56 --- 2.61 2.81 2.75 

6 2.23 1.85 2.39 2.15 1.61 2.52 2.35 2.62 2.94 2.70 
7 2.16 1.92 1.93 2.16 1.63 --- 2.42 2.58 2.88 2.66 
8 2.18 1.78 2.03 2.15 1.63 2.48 2.62 2.87 2.67 
9 2.27 1.85 2.18 2.13 --- 2.48 2.68 2.87 2.59 
10 2.26 2.01 7.29 2.11 2.26 2.71 2.55 2.70 

11 2.16 1.95 2.14 2.05 2.24 2.70 2.78 2.63 
12 2.21 2.02 1.96 2.00 2.53 2.63 2.85 2.57 
13 2.05 1.96 7.22 2.03 2.38 2.65 2.79 2.07 
14 2.17 --- 2.24 2.03 2.50 2.63 2.76 2.62 
15 2.20 7.30 2.02 2.54 2.60 2.80 2.67 

16 2.23 2.34 2.00 2.45 2.69 2.79 2.51 
17 2.22 --- 2.28 2.02 2.09 2.67 2.10 2.58 
18 2.25 2.00 2.19 2.02 2.57 2.64 2.64 2.34 
19 2.21 1.95 7.16 2.04 2.73 2.57 2.75 2.55 
20 2.22 1.96 7.13 ?.00 2.72 2.51 2.72 2.52 

21 2.22 1.95 7.14 1.94 --- 2.69 2.64 2.63 2.52 
22 2.20 1.92 2.10 1.91 2.14 2.67 2.68 2.72 2.51 
23 2.07 1.93 1.90 2.02 2.36 2.64 2.71 2.73 2.60 
24 1.82 1.99 7.10 1.81 2.37 2.60 2.64 2.71 2.57 
25 1.93 2.03 2.22 --- 2.56 2.56 2.65 2.66 2.72 2.35 

26 2.01 2.46 7.26 2.52 2.58 2.53 2.65 2.69 2.68 2.46 
27 1.75 2.55 7.28 1.89 2.45 2.52 2.57 2.70 2.50 2.70 2.53 
28 1.92 2.56 7.25 1.96 2.39 2.40 2.53 2.56 2.77 2.62 2.52 
29 2.03 2.55 2.19 1.85 2.38 2.64 2.38 2.56 2.86 2.41 2.35 
30 1.64 2.50 2.15 2.22 2.65 2.37 2.64 2.85 2.56 2.43 
31 1.63 2.46 ?.10 2.37 --- 2.43 --- 2.41 2.59 ---

mEaN 2.13 7.19 2.50 2.65 2.72 2.55 
max 2.38 2.39 2.73 2.86 2.94 2.75 
MIN 1.63 1.90 2.09 2.41 2.10 2.07 



 483 STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 42°20'50", long 82057'31", in T.2 S., R.13 E., Wayne County, Hydrologic Unit 04090004, at Detroit municipal water treat­
ment facility at Water Works Park at Detroit. 


DRAINAGE AREA.--228,800 mil (592,600 10m2), approximately. 


PERIOD OF RECORD.--Water years 1970 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1974 to current year. 

WATER TEMPERATURES: October 1973 to current year. 


REMARKS.--During the winter months a surface sample is collected near the municipal water intake. The intake is in a lagoon at north 

end of Belle Isle in the Detroit River. During summer months depth-integrated samples are collected by boat along river cross 

section at north end of Belle Isle. Daily temperature values are the mean of three measurements. Daily mean water discharges 

are reported for sampling times. Biological Data (Phytoplankton) is for the 1979-80 water year. 


COOPERATION.--Daily mean temperature and specific conductance records are collected by Detroit municipal treatment facility employees. 

Water discharges were furnished by the National Oceanic and Atmospheric Administration. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 383 micromhos Apr. 8, 1979; minimum daily, 194 micramhos July 24, 1976. 

WATER TEMPERATURES: Maximum daily, 24.5°C July 21, 1977, Aug. 29-31, 1980; minimum daily, 0.5°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 250 micromhos Apr. 9; minimum daily, 197 micromhos Oct. 19, 31. 

WATER TEMPERATURES: Maximum daily, 24.5°C Aug. 29-31; minimum daily, 0.0°C Jan. 8. 


WATER QUALITY DATA, WATER YFAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE-� OXYGEN,�STREP...
COLI..�

CIFTC DIS.. FORM, TOCOCCI HARD­
CON- SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

DUCT- TEMPER... OXYGEN, (PER... 0.7 KF AGAR NESS NONCAR- DIS.. 


STREAM... ANCE PH ATURE, DIS... CENT UMMF (COLS. (MG/L BONATE SOLVED 

TIME FLOW (MICRO FIELD WATER SOLVED SATUR.. (COLS./ PER AS (MG/L (MG/L 


DATE (CFS) MHOS) (UNITS) (DEG C) (MG/L) ATION) 100 ML) 100 ML) CAC03) CAC03) AS CA) 


OCT 

16... 1215 213000 218 8.1 10.5 10.4 94 K7 K1 100 18 29 


NOV 

20... 0945 214000 202 8.0 6.5 12.1 98 K17 K1 92 12 25 


DEC 

17... 1130 226000 212 7.5 .0 14.4 115 K2 <1 89 10 25 


JAN 

22... 1030 216000 205 7.6 .5 13.5 96 <1 K1 96 19 27 


FEB 

26... 1030 213000 210 7.8 .0 12.6 86 <1 K1 97 18 27 

MAR 

25... 1100 226000 220 7.6 1.0 16.6 118 K2 46 96 14 27 

APR 

23... 1200 209000 224 8.0 8.0 12.5 113 K2 21 100 18 28 

JUN 

03... 1130 212000 220 7.9 15.0 10.2 102 93 17 26 

24... 1100 209000 218 8.0 18.0 9.0 96 K2 K2 97 19 27 

JUL 

22.e. 1400 216000 219 8.0 22.5 8.8 101 E33 K1 99 17 28 

AUG 

19... 1200 209000 228 8.4 22.0 8.3 95 E12 99 0 28 


SEP 

16... 1415 205000 320 7.7 19.5 8.5 94 K1 K1 100 24 29 


MAGNE... SILVER, POTAS-
SODIUM CARBON 

SIUM. TOTAL SODIUM, AD- STUN, BICAR- ALKA- DIOXIDE SULFATE 

DIS- RECOV- DIS- SOPP... DIS... BONATE CAR... LINITY DIS- DIS-


SOLVED ERABLE SOLVED TION SOLVED (MG/L BONATE (MG/L SOLVED SOLVED 

(MG/L (UG/L (MG/L RATIO SODIUM (MG/L AS (MG/L AS (MG/L (MG/L


DATE AS MG) AS AG) AS NA) PERCENT AS K) HCO3) AS CO3) CAC03) AS CO2) AS SO4) 


OCT 

16... 7.4 0 4.7 
 .2 12 .8 100 0 82 1.3 17


NOV 

20... 7.3 0 3.6 .2 8 
 .8 98 0 80 1.6 16

DEC 

174,64. 6.5 
 3.9 .2 12 .9 96 0 79 4.9 15
JAN 

22... 7.0 0 4.3 .2 9 .9 94 0 77 3.8 17

FEB 

26.0. 7.2 0 3.8 
 .2 8 .8 96 0 79 2.4 16
MAR 

25... 6.9 4.8 .2 10 1.1 0 82 4.0
100 15

APR 

23... 7.4 0 5.1 
 .2 10 1.0 100 0 82 1.6 17


JUN 

03... 6.9 0 4.6 .2 10 .8 100 0 82 1.9 17 

24... 7.1 
 4.5 .2 9 .9 110 0 90 1.5 17 


JUL 

22... 7.0 4.1 .2 100
0 8 .9 0 82 1.6 14
AUG 

19... 7.0 0 5.8 
 .3 11 .9 100 20 115 .6 17


SEP 

16... 7.6 • 9 100 80 17
4.7 2 .9 0 3.1 
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484� STREAMS TPI8.(TARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


WATER-QUALITY DATA, WATFP YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


NITRO* 

NITRO*


SOLIDS, SOLIDS,�NITRO*�

NITRO- NITRO- GEN,��


RIDE, RIDE, DIS-���

SILICA, RESIDUE SUM OF SOLIDS.��GEN,��
CHLO* FLUO-��


NO2•NO3�AMMONIA�
AT 180�CONSTI- DTS* GEN,���GEN,�GEN, 

AMMONIA
AMMONIA 


SOLVED SOLVED (MG/L DIS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 


DIS-�SOLVED�DEG. C TUENTS,�SOLVED NO2•NO3 DIS-��DIS-��
DIS*�


AS N84)
(MG/L) AS N)
DATE�AS CL)�AS F) SI02) (MG/L)���DAY) AS N)����AS N) AS N)��


OCT 

16... 7.2 .1��115��66100��.26 .26��.000 .000��.00
1.1 118 


NOV 
 .01
.24 .24��.010��
1.0 109 67000��.010 

DEC 

20...�6.3 .1��116��


.05
.27 .040 .000��
.1��112��68300��.29��

JAN 

17... 6.2 1.3 108 


.07
.060 .030��
110 74700��.20��

FE ii 


.1��128��.22
22... 6.8 1.3 


.21
111 .23 .120 .030��
6.1 1.3 113��65000��.22��

MAR 

26• • •�• 1��


.08
.060 .060��
1.4 127��77500��.37��
25... 8.2 .1��109 .37 


.03
APR 
.1��138��77900��.51��.020 .020��
23... 8.5 1.3 120 .55 


JUN 
 .02
.020 .000��
.6 111�
03...�7.5 • 1��142��81300�.35 .32��

.01
.37 .010 .000��
.1��125��


JUL 

24... 7.8 1.1 114 70500��.36��


.01
.29 .30��.010��


AUG 

22...�6.9 .1��130��113 75800��.010
.8 


.05
.29�.040 .040��
.5 .31�
19...�8.0 .2��123��138 69400��

SEP 

8.6 1.6 133��73600��.37��.030 .080��.04
16...�.1��119 .57 


SED.
5E01*�
NITRO-
 SUSP.
GEN,AM- PROS*�MENT�

SIEVE
GEN, MONIA •��NITRO-��PHOS- PHORUS, CARBON, SEDI- 015*�
NITRO- PROS* 


ORGANIC�GEN, PHORUS, DIS- ORGANIC MENT, CHARGE. DIAM.
ORGANIC GEN,�PHORUS, 

% FINER
TOTAL SUS- SUS-���


(MG/L (MG/L��(MG/L��(MG/L (MG/L (MG/L PENDED PENDED THAN 

TOTAL TOTAL
TOTAL TOTAL��TOTAL��TOTAL SOLVED�

(MG/L (MG/L 


(MG/L) (T/DAY) .062 MM
DATE�AS N) AS N)��AS NO3)��AS PO4) AS P) AS C)��
AS N) AS P) 


OCT 
 100
11 6330��
.56 7.5��.03��

NOV 

20... .25 .26��.000 .000�


16•• • .44 .44��.010 .010�


.50 P.?��.00��3.1 

DEC 

17•• • .38 .42��3.1��.03��.010�
.69 .010 2.2 


JAN 

22•• • .03 .09��1.4��.03��
.31 .010 .000 


FEN 

26... .00 .35 .010 
 .010�

MAR 

25... .27 .33��3.1��.030 


.12��1.6��.03��1.4 


.000�

APR 


.70 .09��8.3 


100
1.1 .010�23 13000��

JUN 

23... .50 .52��4.7��.020 .06��


100
16 9160��
.39 .020 .010�
03• • • .02 .04��1.7��.06��2.9�

100
8 4510��
.55 7.4��.03��2.5��


JUL 

24... .17 .18��.010 .000 


100
11 6420��
.48 7.1��.06��

AUG 

22... .18 .19��.020 .010�


100
.9��10 5640��
.52 2.3��.15��

SEP 

16... .09 .12��3.1��.000 


19... .17 .21��.050 .020 


10�100
.000 1.6��5540�
.69 .00��
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTORFR 1979 TO SEPTEMBER 1980--CONTINUED 


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 (UG/L��(UG/L�
(UG/L (UG/L��(UG/L (UG/L��(UG/L 

DATE�AS AS)�AS BA)��AS CD) AS CO)
AS AS) AS CR)�
AS BA) AS CD)��AS CR)��


OCT 

16... 1215 3 2 60 o 20 20 

JAN 
22... 1030 4 1 <50 30 0 1 <10 <10 0 
APR 
23... 1200 5 4 <50 30 0 0 20 10 0 

JUL 
22... 1400 1 0 50 30 4 4 10 10 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 (UG/L (UG/L�
(UG/L (UG/L��(UG/L��(UG/L��(UG/L 


DATE�AS CU)��AS FE)��AS PB)��AS MN)��AS HG)
AS CO) AS CU) AS FE) AS PB) AS MN)�


OCT 
16... 2 2 330 10 0 10 0 .4 

JAN 
22... 0 4 2 70 0 1 0 10 1 .2 

APR 
23... 0 9 3 550 10 8 1 20 2 .1 

JUL 
22... 0 29 2 380 50 4 0 10 1 

NICKEL,�SELE-�ZINC.�CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS- RECOV- DIS- NIUM, DIS- DIS- RECOV- DIS- DOS-. SUS­
SOLVED ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L��(UG/L��(UG/L (UG/L��(MG/L�
(UG/L (UG/L (UG/L�� (MG/L 


DATE�AS NI) AS SE) AS ZN) AS C)�
AS HG) AS NI)��AS SE)��AS AG)��AS ZN)��AS C) 


OCT 
16•• • .2 2 0 0 0 2 2 2.3 .2 

JAN 
22... .1 8 1 0 0 0 200 20 2.0 .2 

APR 
23... .1 8 0 0 0 20 10 8.3 .3 

JUL 
22... 1 0 0 0 0 40 2.4 .2 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS PERI- CHLOR-A CHL0R-8 

Or CHLORO- PERI- PHYTON PERI- PERI­
EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SoRE RATIO BIOMASS TOTAL CHROMO- CHROMO-

(DAYS) PERI- ASH DRY GRAPHIC GRAPHIC 


TIME PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE (UNITS) G/SO M G/S0 M (MG/M2) (MG/M2) 

NOV 
20...�0945 35 170 .470 .550 .470 .000 
JUN 
03... 1130 41 715 .709 .945 .330 .030 



486� STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. MATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 

DATE 
TIMF 

NOV 7,78 
1745 

MAR 14,79 
1030 

MAY 23,79 
1215 

JUN 19,79 
1230 

JUL 18,79 
1330 

TOTAL CELLS/ML 300 420 790 1100 1700 

DIVERSITY:�DIVISION 1.3 1.7 0.8 0.4 1.5 
.CLASS 1.6 1.9 0.8 0.4 1.5 
..ORDER 1.8 2.5 1.6 0.8 1.9 
...FAMILY 1.8 3.1 2.6 1.5 2.4 
....GENUS 1.9 3.2 3.1 1.6 2.8 

CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 14 3 
...HYDRODICTYACEAE 
....PEDIASTRUM 
...MICRACTINIACEAE 
....MICRACTINIUM 
...00CYSTACEAE 
....ANKISTRODESMUS 43 10 52 7 
....CHLORELLA 
....CHODATELLA 14 5 
....DICTYOSPHAERIUM 
....KIRCHNERIELLA 28 2 
....00CYSTIS 14 3 110 7 
....SELENASTRUM 14 5 13 2 
....TETRAEDRON 
...SCENEDESMACEAE 
....ACTINASTRUM 
....CRUCIGENIA 
....SCENEDESMUS 29 7 52 7 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX 14 5 28 2 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 29 7 13 2 
..ZYGNEMATALES 
...DESMIDIACEAE 
....STAURASTRUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 14 5 14 3 - 65 6 97 6 
....MELOSIRA 78 10 -
....SKELETONEMA -
....STEPHANODISCUS 100 13 26 2 28 2 
....THALASSIOSIRA -
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...CYMBELLACEAE 
....CYMBELLA 14 1 
...DIATOMACEAE 
....DIATOMA 91 11 
...FRAGILARIACEAE 
....ASTERIONELLA 1600 20 78 7 140 8 
....FRAGILARIA 14 5 - 39 5 6300 37 
....SYNEDRA 58 14 - -
...NAVICULACEAE 
....NAVICULA 13 1 42 2 
...NITZSCHIACEAE 
....NITZSCHIA 170* 21 65 6 110 7 
...SURIRELLACEAE 
....SURIRELLA 
...TABELLARIACEAE 
....TABELLARIA 58 14 7500 71 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...MALLOMONADACEAE 
....MALLOMONAS 
...00HROMONADACEAE 
....DINOBRYON 43 14 
....00HROMONAS - 14 1 
.XANTHOPHYCEAE 
..HETEROCOCCALES 
...CHLOROTHECIACEAE 
....OPHIOCYTIUM 14 3 



 

     
     

 

 

STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 7,78 MAR 14,79 MAY 23,79 JUN 19,79 JUL 18,79

TIME 
 1745 1030 1215 1230 1330 


CELLS PER- CELLS PER- CELLS "PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 13 1 
...CRYPTOMONADACEAE 
....CRYRTOMONAS 26 3 •42 2 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUm -
....ANACYSTIS 120# 28 52 5 
....COCCOCHLORIS -
..HoRMOGONALES 
...NOSTOCACEAE 
....ANABAENOPSIS 190# 62 
...0SCILLATORIACEAE 
....OSCILLATORIA 380# 22 
....SCHIZOTHRIX -
...RIVULARIACEAE 
....RAPHIDIOPSIS 14 3 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUTREPTIA -
....TRACHELOMONAS 14 3 28 2 
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488 STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE AUG 14,79 SEP 12,79 NOV 20,79 MAR 25,80 JUN 3,80

TIMF 1130 1200 0945 1100 1130 


TOTAL CELLS/ML 2800 630 64000 3200 2100 


DIVERSITY: DIVISION 1.1 1.3 0.1 1.2 1.3 

.CLASS 1.1 1.4 0.1 1.2 1.3 

..ORDER 1.7 2.2 0.1 1.5 2.0 

...FAMILY 1.9 2.4 0.1 2.4 2.7 

....GENUS 
 2.2 2.7 0.1 2.6 3.1 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLnROPHYTA (GREEN ALGAE) 
.CHLOPOPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA . 0 
...HYDRODICTYACEAE 
....PEDIASTRUM 52 2 
...mICRACTINIACEAE 
....MICRACTINIUM 
...00CYSTACEAE 
....ANKISTRODESMUS 15 2 . 0 49 2 64 3 
....CHLORELLA 70 11 26 1 
....CHODATELLA -
....DICTYOSPHAERIUM -
....KIRCHNERIELLA 39 1 77 4 
....00CYSTIS 100 4 . 0 
....SELENASTRUM 26 1 26 1 
....TETRAEDRON 
...SCENEDESmACEAE 
....ACTINASTRum 
....CRUCIGENIA 
....SCENEDESMUS 100 4 20 3 . 0 49 2 310 15 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX - * 0 73 2 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLOODOMONAS 13 1 
..ZYGNEMATALES 
...DESMIDIACEAE 
....STAURASTRUM . 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 210 7 20 3 * 0 170 5 100 5 
....MELOSIRA - 510# 25 
....SKELETONEMA - 30 5 -
....STEPHANODISCUS 26 1 -
....THALASSIOSIRA 10 2 • 0 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS . 0 
...CYMBELLACEAE 
....CYMBELLA _ . 0 
...DIATOMACEAE 
....DIATOMA 200 6 
...FRAGILARIACEAE 
....ASTERIONELLA * 0 - -
....FRAGILARIA 5 1 . 0 570# 18 210 10 
....SYNEDRA 5 1 * 0 280 9 -
...NAVICULACEAE 
....NAVICULA 13 1 
...NITZSCHIACEAE 
....NITZSCHIA 77 3 20 3 540# 17 90 4 
...SURIRELLACEAE 
....SURIRELLA s 0 
...TARELLARIACEAE 
....TABELLARIA 15 2 37 1 350# 17 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...MALLOMONADACEAE 
....MALLOMONAS 
...00HROMONADACEAE 
....DINOBRYON 
....00HROMONAS 

15 2 

.XANTHOPHYCEAE 

..HFTEROCOCCALES 

...CHLOROTHECIACEAE 

....OPHIOCYTIUM 
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER. 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE� AUG 14,79�NOV 20,79�JUN 3,80
SEP 12,79�MAR 25,80�

TIME� 1130�1200�0945�1100�1130 


CELLS PER- CELLS PER- CELLS PER- CELLS PERI CELLS PER-

ORGANISM� /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA�
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS . 0 

...CRYPTOMONADACEAE 

....CRYPTOMONAS . 0 


CYANOPHYTA�
(BLUE-GREEN ALGAE)

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 260 9 

....ANACYSTIS 120 4 250# 40 64000# 99 1200# 38 13 1 

....COCCOCHLORIS 

..HORMOGONALES 

...NOSTOCACEAE 

....ANABAENOPSIS 

...0SCILLATORIACEAE 

....OSCILLATORIA 1700# 62 260 13 

....SCHIZOTHRIX 
 150# 24 

...RIVULARIACEAE 

....RAPHIDIOPSIS 


EUGLENOPHYTA�
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUTREPTIA • 0 

....TRACHELOMONAS 
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490�
 STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF RHYTOPLANKTON 


DATE JUN 24,80 JUL 22,80 AUG 19,80 SEP 16,80

TIME 
 1100 1400 1200 1415 


TOTAL CELLS/ML 1000 370 5900 6800 


nIVERSITY:� 1.7 1.0 0.6 1.0
DIVISION 

.CLASS 1.7 1.0 0.6 1.0 

..ORDER 
 2.0 1.6 1.2 1.9 

...FAMILY 2.6 1.6 1.5 2.0 

....GENUS 2.8 1.8
1.6 2.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTA�
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 

...HYDRODICTYACEAE 

....PEDIASTRUM 

...MICRACTINIACEAE 

....MICRACTINIUM 
 51 1

...00CYSTACEAE 

....ANKISTRODESMUS 
 13 1 64 1 64 L

....CHLORELLA 

....CHODATELLA 13 1 * 0 

....DICTYOSPHAERIUM 
 39 1 * 0

....KIRCHNERIELLA 

....00CYSTIS 
 13 1 51 14 51 1 51 1 

....SELENASTRUM 

....TETRAEDRON 
 90 1 

...SCENEDESMACEAE 

....ACTINASTRUM 
 51 5 

....CRUCIGENIA 
 -- 210 3 

..SCENEDESMUS 77 7 100 2 150 2 


..TETRASPORALES 


...COCCOMYXACEAE 


....ELAKATOTHRIX 26 2 


..VOLVOCALES 


...CHLAMYDOMONADACEAE 


....CHLAMYDOMONAS 26 2 13 3 77 1 


..ZYGNEMATALES 


...DESMIDIACEAE 


....STAURASTRUM 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 26 2 26 7 130 2 150 2 

....MELOSIRA 
 220 3 

....SKELETONEMA 

....STEPHANODISCUS 
 * 0 

....THALASSIOSIRA 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 
 13 1 

....COCCONEIS 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....ASTERIONELLA 77 7 

....FRAGILARIA 

....SYNEDRA 
 13 1 0 * 
 0 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 39 * 0
4 180 
 3 

...SURIRELLACEAE 

....SURIRELLA 

...TABELLARIACEAE 

....TABELLARIA 
 1900 19 

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...MALLOMONADACEAE 

....MALLOMONAS 
 * 0 

...00HROMONADACEAE 

....DINOBRYON 

....00HROMONAS 

.XANTHOPHYCEAE 

..HETEROCOCCALES 

...CHLOROTHECIACEAE 

....OPHIOCYTIUM 
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


���
DATE JUN 24,80 JUL 22,80 AUG 19,80 SEP 16980
���
TIME 1100 1400 1200 1415 


CELLS PER... CELLS PER- CELLS PER.. CELLS PER­
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 
 �

....CHROOMONAS 26 2 64 1�* 0 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 
 51�
1 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 210�4 51�
1 

....ANACYSTIS 440* 42 14 3400# 51
51�600 10 

....COCCOCHLORIS 
 51�. 0
1 �

..HORMOGONALES 

...NOSTOCACEAE 

....ANABAENOPSIS 370�
6 

...OSCILLATORIACEAE 

....OSCILLATORIA 230# 62 4100# 70 1900# 28 

....SCHIZOTHR/X -�
-

...RIVULARIACEAE 

....RAPHIDIOPSIS 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUTREPTIA 

....TRACHELOMONAS 


NOTE: * - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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492 STREAMS TRIBUTARY TO DETROIT RIVER 

04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 

DAY OCT 

SPECIFIC 

NOV 

CONDUCTANCE (mICROMHOS/Cm AT 25 DEG. C). WATER YEAP OCTOBER 1979 TO 
ONCE-DAILY 

DEC JAN FF8 MAR APR MAY JUN 

SEPTEMBER 1980 

JUL AUG SEP 

1 
2 
3 
4 
5 

212 
214 
210 
221 
210 

207 
202 
209 
202 
207 

217 
216 
210 
213 
224 

218 
215 
206 
218 
217 

216 
218 
213 
214 
210 

218 
217 
220 
219 
217 

224 
230 
229 
202 
220 

219 
209 
210 
214 
210 

228 
214 
203 
210 
218 

220 
219 
218 
217 
219 

214 
220 
209 
219 
217 

215 
212 
212 
210 
210 

6 
7 
8 
9 
10 

211 
210 
210 
215 
211 

202 
204 
202 
202 
207 

221 
222 
223 
220 
220 

214 
218 
218 
218 
200 

215 
220 
217 
208 
200 

222 
218 
208 
220 
220 

220 
210 
210 
250 
240 

230 
208 
210 
220 
209 

219 
220 
223 
219 
219 

220 
219 
228 
218 
220 

209 
214 
217 
209 
220 

220 
204 
227 
230 
227 

11 
12 
13 
14 
15 

218 
216 
218 
213 
223 

212 
217 
212 
215 
213 

218 
216 
215 
212 
210 

218 
218 
200 
224 
208 

200 
229 
208 
208 
206 

220 
220 
208 
204 
208 

220 
218 
220 
212 
222 

220 
228 
228 
230 
228 

217 
219 
219 
222 
228 

223 
219 
220 
226 
230 

222 
217 
217 
209 
218 

219 
223 
221 
222 
222 

16 
17 
18 
19 
20 

21? 
217 
212 
197 
210 

210 
210 
210 
210 
210 

208 
208 
208 
204 
210 

208 
220 
206 
208 
200 

204 
208 
206 
206 
226 

208 
212 
210 
212 
213 

235 
217 
214 
216 
226 

218 
220 
226 
225 
219 

218 
219 
223 
209 
220 

217 
214 
219 
218 
216 

210 
212 
211 
211 
209 

226 
222 
215 
215 
229 

21 
22 
23 
24 
25 

210 
211 
210 
20.6 
210 

214 
212 
210 
210 
214 

210 
208 
205 
208 
209 

210 
208 
200 
206 
208 

216 
213 
226 
213 
214 

207 
210 
212 
210 
210 

210 
215 
209 
212 
224 

226 
210 
228 
231 
230 

210 
219 
219 
220 
226 

219 
216 
218 
218 
215 

215 
214 
213 
210 
209 

222 
215 
215 
227 
213 

26 
27 
28 
29 
30 
31 

207 
202 
202 
202 
200 
197 

225 
220 
215 
220 
220 
---

208 
210 
219 
217 
217 
226 

211 
206 
208 
210 
201 
211 

216 
206 
210 
218 
---

210 
228 
225 
227 
227 
229 

210 
212 
214 
219 
219 
---

223 
223 
223 
223 
214 
207 

220 
217 
228 
220 
211 
---

218 
219 
227 
226 
230 
216 

212 
213 
212 
230 
202 
220 

231 
232 
222 
232 
232 
---

MEAN 210 211 214 211 213 216 219 220 219 220 214 221 

TEMPERATURE, WATER (DEC.. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

18.5 
18.5 
18.5 
18.5 
18.0 

10.0 
10.0 
10.0 
10.0 
9.5 

5.0 
4.0 
3.5 
3.0 
2.0 

3.0 
2.0 
2.0 
1.5 
1.0 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

3.5 
3.5 
3.5 
3.5 
3.5 

9.0 
9.0 
9.5 
10.0 
11.0 

16.0 
15.0 
15.5 
16.5 
16.5 

18.5 
18.5 
19.0 
20.0 
20.0 

22.0 
23.0 
22.0 
23.0 
23.5 

24.0 
24.0 
23.5 
23.5 
23.0 

6 
7 
8 
9 
10 

16.5 
15.5 
14.5 
14.0 
13.5 

9.5 
9.0 
8.5 
8.0 
8.0 

3.0 
3.5 
3.5 
3.5 
3.5 

.5 

.5 

.0 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

4.0 
3.5 
4.0 
5.0 
5.5 

11.5 
11.5 
10.5 
10.5 
10.5 

16.5 
16.5 
16.5 
15.5 
15.0 

20.0 
20.0 
20.5 
20.5 
20.5 

23.5 
23.5 
23.5 
24.0 
24.0 

23.0 
22.0 
22.0 
22.0 
21.0 

11 
12 

12.0 
12.0 

7.0 
6.5 

4.0 
4.0 

.5 

.5 
.5 
.5 

.5 

.5 
5.0 
4.5 

10.5 
11.0 

14.0 
14.5 

21.5 
22.0 

23.5 
23.0 

20.5 
20.0 

13 
14 
15 

11.5 
11.0 
11.0 

6.5 
6.5 
6.5 

4.0 
4.0 
4.0 

.5 

.5 

.5 

.5 

.5 

.5 

.5 
.5 
.5 

4.5 
5.0 
5.0 

11.5 
11.5 
11.0 

15.0 
15.0 
15.0 

21.0 
21.0 
21.5 

23.0 
23.0 
23.0 

20.0 
20.0 
19.5 

16 
17 
18 
19 
20 

10.5 
10.5 
11.0 
12.0 
13.0 

6.0 
6.0 
6.5 
6.5 
7.0 

3.5 
3.0 
1.5 
1.0 
1.0 

.5 

.5 

.5 

.5 
.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 
1.0 

5.0 
4.5 
5.0 
5.0 
6.0 

11.0 
11.0 
11.5 
12.0 
12.0 

14.5 
15.0 
15.5 
15.5 
15.5 

22.0 
22.0 
22.0 
22.0 
23.0 

22.0 
21.5 
21.5 
21.5 
21.5 

19.5 
19.0 
18.5 
18.5 
18.5 

21 
22 
23 
24 
25 

14.0 
14.5 
15.0 
13.5 
12.0 

7.0 
7.0 
8.0 
8.5 
8.5 

1.0 
.5 
1.5 
3.0 
3.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

1.5 
.5 
.5 

1.0 
1.5 

6.0 
7.0 
8.0 
8.5 
8.0 

14.0 
14.0 
14.5 
15.0 
15.5 

15.5 
15.5 
16.5 
18.0 
18.5 

23.5 
23.0 
23.0 
23.0 
23.5 

22.0 
22.0 
22.0 
23.0 
23.5 

18.5 
19.0 
19.0 
18.5 
18.5 

26 
27 
28 
29 
30 
31 

11.0 
10.0 
10.0 
9.0 
9.0 
9.5 

8.5 
8.0 
8.0 
6.5 
5.5 
---

3.5 
4.0 
3.5 
3.5 
3.0 
3.5 

.5 

.5 

.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 

1.5 
2.0 
3.0 
3.0 
3.5 
3.5 

8.0 
8.0 
8.0 
8.0 
8.0 
---

15.0 
15.0 
15.5 
16.0 
16.0 
16.0 

19.0 
19.0 
19.0 
19.5 
19.5 
---

23.5 
23.5 
23.0 
23.0 
23.0 
22.0 

23.5 
23.5 
24.0 
24.5 
24.5 
24.5 

18.0 
16.5 
16.0 
16.0 
16.0 
---

MEAN 13.0 8.0 3.0 .5 .5 1.0 5.5 12.5 16.5 21.5 23.0 20.0 



 

   
         

 

 

       

   
  

493 MEWS TRIBUTARY TO DETROIT RIVER 


04166000 RIVER ROUGE AT BIRMINGHAM, MI 


LOCATION.--Lat 42°32'45", long 83°13'25", in NWU sec.36, T.2 N., R.10 E., Oakland County, Hydrologic Unit 04090004, on left bank 25 ft 

(8 m) downstream from mouth of Quarton Lake outlet, and 100 ft (30 m) upstream from bridge on Maple Road, in Birmingham. 


DRAINAGE AREA.--33.3 mi2 (86.2 km2). Prior to water year 1971, drainage area was 36.9 mi2 (95.6 km2). An area of 3.6 mi2 (9.3 km2) 

noncontributing since then. 


PERIOD OF RECORD.--June 1950 to current year. 


REVISED RECORDS.--WSP 1387: 1951-52(M). WSP 1557: Drainage area. 


GAGE.--Water-stage recorder. Concrete control since July 27, 1962. Datum of gage is 715.94 ft (218.219 m) National Geodetic Vertical 

Datum of 1929. 


REMARKS.--Records good. Occasional regulation by Quarton Lake above station. Several observations of water,temperature were made 

during the year. 


AVERAGE DISCHARGE.--20 years (water years 1951-70), 15.3 ft3/s (0.433 m3/s), 5.63 in/yr (143 mm/yr); 10 years (water years 1971-80), 

22.2 ft3/s (0.629 m./s), 9.05 in/yr (230 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,390 ft3/s (39.4 m3/s) June 26, 1968, gage height, 8.70 ft (2.652 m); minimum, 

0.10 ft3/s (0.003 m./s) Aug. 8, 9, 1963; minimum gage height, 1.02 ft (0.311 m) Oct. 12, 1961. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 180 ft3/s (5.10 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 25 
Mar. 17 
Apr. 4 

1200 
1500 
0300 

241 
*413 
390 

6.83 
11.7 
11.0 

3.29 
*4.11 
4.00 

1.003 
1.253 
1.219 

Apr. 14 
May 18 

1700 
0500 

340 
218 

9.63 
6.17 

3.76 
3.18 

1.146 
0.969 

Minimum discharge, 3.0 ft3/s (0.085 m3/s) Oct. 1, gage height, 1.57 ft (0.479 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 4.1 9.3 14 21 9.6 11 41 37 20 8.5 8.0 46 
2 20 9.3 12 20 9.3 11 35 33 20 7.8 23 29 
3 8.9 6.7 11 18 9.2 11 51 30 92 7.0 54 18 
4 6.4 6.0 11 17 9.4 11 239 26 30 7.3 18 13 
5 6.0 5.6 14 17 9.2 12 78 25 21 13 50 10 

6 8.9 6.4 17 15 9.5 12 49 25 70 11 45 9.4 
7 9.3 6.5 16 15 9.8 11 41 22 62 7.2 20 8.5 
8 7.1 6.1 15 14 9.9 12 50 21 56 42 14 8.1 
9 6.7 9.0 13 13 10 12 77 21 32 15 11 24 
10 6.4 13 12 13 10 18 66 21 27 11 12 17 

11 6.7 8.3 12 40 10 20 46 23 23 7.8 21 11 
12 8.9 6.4 14 29 10 13 47 20 21 8.8 31 9.3 
13 7.1 6.0 13 18 10 13 40 26 18 9.4 13 26 
14 6.0 6.0 11 18 11 14 167 24 21 7.1 11 24 
15 5.6 8.3 10 18 1? 18 159 18 32 6.4 9.7 14 

16 5.6 9.2 10 16 12 40 77 16 32 11 8.6 12 
17 5.6 7.8 9.8 22 10 302 51 34 21 11 12 61 
18 5.3 6.6 9.1 21 10 99 45 150 17 7.8 13 29 
19 5.6 6.4 9.4 19 10 45 39 53 25 6.0 9.2 18 
20 5.6 6.1 9.5 16 11 37 36 36 29 5.6 15 14 

21 5.3 6.8 9.5 15 13 115 32 28 17 5.1 35 13 
22 5.3 28 22 15 54 63 30 24 14 5.2 23 34 
23 6.7 51 25 15 31 47 29 19 12 5.3 13 71 
24 6.4 64 89 14 20 55 29 21 11 4.6 9.5 26 
25 6.0 28 174 13 16 58 29 18 11 4.5 8.4 20 

26 5.6 84 71 12 14 39 29 16 10 5.4 7.0 16 
27 6.0 30 40 11 14 34 26 15 46 17 6.4 14 
28 6.0 42 28 11 15 32 45 14 16 43 6.3 13 
29 6.0 27 24 11 12 44 41 14 11 22 6.8 12 
30 5.6 18 22 10 --- 37 46 14 9.2 12 71 11 
31 5.6 --- 23 10 49 --- 35 --- 8.8 36 ---

TOTAL 210.3 527.8 770.3 517 390.9 1295 1770 879 826.2 343.6 620.9 631.3 
MEAN 6.78 17.6 24.8 16.7 13.5 41.8 59.0 28.4 27.5 11.1 20.0 21.0 
MAX 20 84 174 40 54 302 239 150 92 43 71 71 
MIN 4.1 5.6 9.1 10 9.2 11 26 14 9.2 4.5 6.3 8.1 
CFSM .20 .53 .75 .50 .41 1.26 1.77 .85 .83 .33 .60 .63 
IN. .23 .59 .86 .58 .44 1.45 1.98 .98 .92 .38 .69 .71 

CAL YR 1979 TOTAL 7368.3 MEAN 20.2 MAX 310 MIN 3.4 CFSM .61 IN 8.23 
WTR YR 1980 TOTAL 8782.3 MEAN 24.0 MAX 302 MIN 4.1 CFSM .72 IN 9.81 



 

   

 
  

  

 

494 STREAMS TRIBUTARY TO DETROIT RIVER 


04166100 RIVER ROUGE AT MUTHFIELD, MI 


LOCATION.--Lat 42026'52", long 83017'52", in SW4 sec.32, T.1 N., R.10 E., Oakland County, Hydrologic Unit 04090004, on right bank at 

downstream side of bridge on Beech Road at Southfield, 4.2 mi (6.8 km) east of Farmington. 


DRAINAGE AREA.--87.9 mil (227.7 km2). 


PERIOD OF RECORD.--April 1958 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 609.62 ft (185.812 m) city of Southfield datum. Prior to Sept. 30, 1958, nonrecording 

gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--22 years, 58.4 ft3/s (1.654 m3/s), 9.02 in/yr (229 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,900 ft3/s (139 m3/s) June 26, 1968, gage height, 19.04 ft (5.803 m); minimum, 

0.1 ft3/s (0.003 m3/s) Aug. 2, 1964, gage height, 1.15 ft (0.351 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 500 ft3/s (14.2 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 25 1800 765 21.7 9.32 2.841 Apr. 15 0300 1050 29.7 10.43 3.179 
Mar. 17 2300 1050 29.7 10.44 3.182 May 18 1200 790 22.4 9.42 2.871 
Mar. 21 2100 676 19.1 8.88 2.707 June 3 1600 541 15.3 8.17 2.490 
Apr. 4 1100 *1140 32.3 *10.74 3.274 June 6 1300 519 14.7 8.05 2.454 

Minimum discharge, 10 ft3/s (0.28 m3/s) Oct. 1, gage height, 2.59 ft (0.789 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


NOV JAN FEB��APR��JUN��AUG
DAY OCT DEC�� MAR MAY JUL SEP 


1 11 26 47 58 27 35 141 89 69 22 22 187 

2 35 31 43 54 27 34 109 76 59 20 70 103 

3 28 20 41 50 27 34 104 69 332 18 267 64 

4 17 17 39 45 27 34 814 63 111 18 68 45 

5 15 16 40 45 27 34 308 58 66 42 66 36 


6 20 16 54 44 27 34 156 52 322 35 128 31 

7 32 20 47 43 28 34 118 49 174 23 50 28 

8 18 19 51 39 28 35 122 45 233 50 36 26 

9 18 23 39 35 28 37 290 44 104 45 33 88 

10 16 48 37 35 28 53 237 44 88 28 62 63 


11 16 28 35 102 28 80 145 52 67 23 44 37 

12 28 21 40 119 28 43 142 48 58 34 111 32 

13 23 19 38 73 28 40 118 68 50 34 45 106 

14 18 18 33 55 30 44 273 63 49 22 40 127 

15 16 23 31 50 32 51 734 49 94 19 31 57 


16 16 34 29 46 32 100 275 42 113 38 25 45 

17 15 23 28 58 30 647 153 64 60 36 24 171 

18 15 20 28 58 29 565 121 592 49 23 34 108 

19 15 18 27 51 29 145 102 166 53 20 27 61 

20 15 18 27 44 31 109 90 99 87 17 59 48 


21 15 19 28 41 38 434 80 75 49 16 63 43 

22 16 84 72 40 150 273 75 62 39 15 99 46 

23 29 172 100 36 90 153 70 54 34 14 43 194 

24 18 266 280 36 60 164 64 56 30 13 31 77 

25 16 97 651 35 50 233 67 49 30 12 26 58 


26 15 302 310 32 45 122 65 40 27 14 24 54 

27 14 108 135 30 45 101 62 35 61 48 22 43 

28 16 157 93 30 41 95 130 34 42 88 20 39 

29 15 101 76 29 38 136 102 32 28 61 23 36 

30 16 63 67 27 --- 118 133 36 24 33 167 34 

31 17 --- 62 27 180 --- 108 --- 25 82 ---


TOTAL 574 1827 2628 1467 1128 4197 5400 2413 2602 906 1842 2087 

MEAN 18.5 60.9 84.8 47.3 38.9 135 180 77.8 86.7 29.2 59.4 69.6 

MAX 35 302 651 119 150 647 814 592 332 88 267 194 

MIN 11 16 27 27 27 34 62 32 24 12 20 26 

CFSM .21 .69 .97 .54 .44 1.54 2.05 .89 .99 .33 .68 .79 

IN. .24 .77 1.11 .62 .48 1.78 2.29 1.02 1.10 .38 .78 .88 


CAL YR 1979�TOTAL 23684.5 MEAN 64.9 MAX 1330 8.6 IN 10.02
MIN�CFSM .74�

WTR YR 1980�27071.0 MEAN 74.0 MAX 814 11 IN 11.46
TOTAL MIN�USN, .84�




 

   

 
 

  

   

     
     

STREAMS TRIBUTARY TO DETROIT RIVER 495 


04166200 EVANS DITCH AT SOUTHFIELD, MI 


LOCATION.--Lat 42027'28", long 83016'03", in SE; sec.28, T.1 N., R.10 E., Oakland County, Hydrologic Unit 04090004, on.right bank 20 ft 

(6 m) upstream from bridge on Nine-Mile Road, at Southfield, 1.6 mi (2.6 km) upstream from mouth, and 5.5 mi (8.8 km) east of 

Farmington. 


DRAINAGE AREA.--9.49 mi2 (24.58 km2). 


PERIOD OF RECORD.--September 1958 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 615.07 ft (187.473 m) city of Southfield datum. 


REMARKS.--Records fair except those for the winter period, which are poor. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--22 years, 8.21 ft3/s (0.233 m3/s), 11.75 in/yr (298 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 903 ft3/s (25.6 m3/s) June 25, 1968, gage height, 12.95 ft (3.947 m), from rating 

curve extended above 410 ft3/s (11.6 m3/s); no flow part of each day Aug. 30, 31, 1978. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s (5.66 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft./s) (0/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Dec. 24 1400 221 6.26 7.93 2.417 May 18 0200 260 7.36 8.26 2.518 

Mar. 17 11.()0 248 7.02 8.14 2.481 June 6 0500 200 5.66 7.81 2.380 

Apr. 4 0100 *582 16.5 *10.58 3.225 Aug. 3 0600 457 12.9 9.69 2.954 

Apr. 14 1600 478 13.5 9.82 2.993 Aug. 30 0900 513 14.5 10.10 3.078 


Minimum discharge, 0.34 ft3/s (0.010 m3/s) Nov. 5, 6, 12, 21; minimum gage height, 5.59 ft (1.704 m) Mar. 8. 


DISCHARGE. IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 2.5 9.2 3.7 4.7 1.4 1.7 13 6.9 6.1 1.4 1.6 38 
2 
3 
4 
5 

8.4 
2.0 
1.1 
1.1 

2.5 
.75 
.62 
.42 

3.2 
3.0 
3.0 
3.8 

5.0 
3.8 
3.5 
3.2 

1.3 
1.3 
1.3 
1.3 

1.7 
1.7 
1.7 
2.5 

12 
41 
134 
17 

5.4 
5.7 
4.4 
3.8 

5.0 
43 
4.4 
5.0 

1.6 
1.6 
1.6 

13 

42 
102 
6.1 
8.4 

16 
6.5 
4.7 
3.8 

6 8.4 .51 4.4 3.2 1.2 1.8 12 3.5 59 2.5 5.4 3.2 
7 
8 
9 
10 

2.7 
1.1 
1.8 
.90 

1.6 
.51 
5.0 
5.4 

4.1 
4.1 
2.7 
3.5 

3.2 
3.2 
3.0 
3.0 

1.2 
1.2 
1.2 
1.1 

1.8 
1.9 
2.0 
3.0 

10 
43 
32 
24 

3.8 
3.2 
3.2 
3.2 

35 
13 
7.7 
5.4 

1.8 
11 
2.2 
2.0 

4.4 
3.2 
2,5 
16 

3.0 
3.0 
39 
5.0 

11 3.0 .62 2.5 24 1.1 6.0 13 6.9 4.4 1.8 7.3 3.5 
12 
13 

4.7 
1.6 

.42 

.51 
5.4 
2.5 

5.4 
3.8 

1.1 
1.1 

2.3 
2.3 

16 
9.6 

3.5 
15 

3.5 
3.5 

15 
2.7 

11 
2.5 

3.5 
48 

14 
15 

1.1 
.6? 

.51 
4.4 

2.2 
2.0 

3.5 
2.7 

1.2 
1.2 

2.4 
3.0 

125 
32 

5.4 
3.2 

5.0 
40 

2.0 
2.2 

6.5 
2.2 

12 
5.0 

16 
17 
18 
19 

.75 

.75 

.75 

.51 

2.0 
.51 
.62 
.51 

1.9 
1.8 
1.8 
1.8 

2.7 
6.9 
4.1 
3.5 

1.3 
1.1 
1.1 
1.5 

15 
105 
13 
8.0 

16 
11 
8.8 
7.7 

3.0 
37 
88 
10 

7.7 
4.1 
3.2 
15 

13 
2.7 
2.0 
2.0 

1.8 
2.5 
2.7 
2.5 

3.8 
62 
8.4 
5.4 

20 1.1 .51 1.8 3.0 2.0 8.0 6.5 6.5 6.5 1.8 17 4.1 

21 
22 

.62 
1.1 

1.1 
23 

2.0 
13 

2.7 
3.0 

3.0 
25 

79 
17 

5.7 
5.4 

5.4 
4.7 

3.0 
2.2 

1.8 
2.7 

29 
6.1 

3.8 
14 

23 2.2 33 15 2.5 5.7 12 5.0 4.4 2.0 1.6 2.7 22 
24 
25 

1.1 
.90 

40 
22 

76 
73 

2.5 
2.2 

3.0 
2.0 

26 
19 

4.7 
6.1 

6.5 
4.1 

2.0 
2.5 

1.4 
1.2 

2.2 
1.8 

3.8 
4.7 

26 1.1 47 13 2.0 1.9 10 4.4 3.8 2.0 3.2 1.8 6.1 
27 1.1 6.9 8.4 1.8 1.8 8.8 7.3 3.2 11 7.3 1.8 3.2 
28 1.1 29 6.5 1.6 1.7 8.4 21 2.7 2.0 22 1.8 3.0 
29 .90 7.3 5.4 1.6 1.7 22 16 2.7 1.6 3.5 5.7 2.7 
30 .90 4.7 5.0 1.4 --- 10 11 6.5 1.6 2.0 113 2.7 
31 1.8 --- 4.7 1.4 35 --- 16 --- 2.2 36 ---

TOTAL 57.70 251.12 281.2 118.1 71.0 432.0 670.2 281.6 306.4 132.8 449.5 343.9 
MEAN 1.86 8.37 9.07 3.81 2.45 13.9 22.3 9.08 10.2 4.28 14.5 11.5 
MAX 8.4 47 76 24 25 105 134 88 59 22 113 62 
MIN .51 .42 1.8 1.4 1.1 1.7 4.4 2.7 1.6 1.2 1.6 2.7 
CFSM .20 .88 .96 .40 .26 1.47 2.35 .96 1.08 .45 1.53 1.21 
IN. .23 .98 1.10 .46 .28 1.69 2.63 1.10 1.20 .52 1.76 1.35 

CAL YR 1979 TOTAL 2690.62 MEAN 7.37 MAX 183 MIN .42 CFSM .78 IN 10.55 
wIR YR 1980 TOTAL 3395.52 MEAN 9.78 MAX 134 MIN .42 CFSM .98 IN 13.31 

http:AREA.--9.49


 

    

 
 
 

  

 

   

     
     

496 STREAMS TRIBUTARY TO DETROIT RIVER 


04166300 UPPER RIVER ROUGE AT FARMINGTON, MI 


LOCATION.--Lat 42.27'52", long 83.22'11", in N1 sec.27, T.1 N., R.9 E., Oakland County, Hydrologic Unit 04090004, on left bank 800 ft 

(244 m) downstream from bridge on Shiawassee Road at Farmington. 


DRAINAGE AREA.--17.5 mi. (45.3 km.). 


PERIOD OF RECORD.--March 1958 to current year. 


REVISED RECORDS.--WSP 1912: 1959(1), 1960(M). 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 690.4 ft (210.43 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are poor. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--22 years, 11.5 ft3/s (0.326 m3/s), 8.92 in/yr (227 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s (42.5 m3/s) June 25, 1968, gage height, 8.70 ft (2.652 m); minimum, 

0.07 ft3/s (0.002 10/s) Aug. 30, 1966, result of regulation; minimum daily, 0.32 ft3/s (0.009 m3/s) Aug. 10, 1964, Aug. 29, 1966. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 80 ft3/s (2.27 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Nev. 26 0700 80 2.27 3.78 1.152 Apr. 14 2100 150 4.25 4.23 1.289 
Dec. 25 
Mar. 17 

1200 
unknown 

114 
*330 

3.23 
9.35 

4.01 
*a6.49 

1.222 
1.978 

May 18 
June 3 

0400 
0900 

122 
116 

3.46 
3.29 

4.07 
4.03 

1.241 
1.228 

Mar. 21 1000 92 2.61 3.85 1.173 June 6 0500 93 2.63 3.88 1.183 
Apr. 4 0300 237 6.71 4.72 1.439 Aug. 3 0500 110 3.12 3.99 1.216 

a Ice jam. 

Minimum discharge, 1.4 ft3/s (0.040 m3/s) Oct. 1; minimum gage height, 2.79 ft (0.850 m) Jan. 21. 

DISCHARGE, IN CURIC FEET PER SECONO, WATER YEAR OCTORER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 


1 1.8 3.6 9.0 9.6 4.8 6.4 27 19 23 4.8 3.8 21 
2 7.0 4.0 7.5 8.9 4.8 6.2 22 15 18 4.5 16 16 
3 4.8 3.2 6.9 8.3 4.8 6.0 30 13 80 4.2 53 9.4 
4 3.4 3.1 6.1 7.7 5.0 6.0 144 12 34 4.5 13 6.1 
5 2.7 3.1 7.2 7.3 5.3 6.0 53 10 20 8.2 19 5.1 

6 
7 

4.? 
5.1 

3.2 
3.4 

9.7 
8.4 

6.2 
6.3 

5.4 
5.6 

6.0 
6.0 

34 
26 

9.1 
8.3 

69 
53 

7.0 
4.8 

14 
7.0 

4.5 
4.2 

H 2.9 3.4 8.4 5.6 5.7 6.0 29 7.8 46 6.1 5.2 3.6 
9 2.7 4.7 6.5 5.9 5.6 6.4 52 7.6 27 4.8 4.2 8.2 
10 2.5 7.6 5.7 7.3 5.6 8.0 42 7.8 22 4.8 18 6.4 

11 2.7 5.6 5.5 23 5.7 12 30 9.5 16 4.5 12 4.2 
12 4.2 4.7 6.8 15 5.6 9.0 29 9.3 13 9.8 24 4.2 
13 2.9 4.5 6.4 11 5.5 8.0 24 12 11 7.6 9.1 22 
14 2.5 4.5 5.4 9.0 5.4 10 71 13 10 4.9 7.2 18 
15 2.5 5.4 4.7 8.5 5.4 20 92 10 22 4.4 5.7 9.2 

16 
17 
18 
19 

2.3 
2.5 
2.5 
2.5 

6.6 
5.6 
5.4 
6.5 

4.4 
4.3 
4.3 
4.3 

9.0 
12 
10 
8.7 

5.6 
5.5 
5.4 
5.3 

100 
250 
72 
34 

51 
34 
26 
22 

9.8 
21 
90 
38 

24 
14 
11 
13 

9.0 
7.7 
4.6 
3.8 

4.9 
4.9 
6.5 
5.2 

6.8 
34 
18 
8.8 

20 2.9 6.4 4.5 7.4 5.2 26 19 23 14 3.4 15 6.4 

21 2.9 6.6 5.0. 6.7 5.4 72 17 17 9.8 3.1 27 5.4 
22 3.4 19 17 6.7 22 46 15 13 8.2 3.2 19 11 
23 3.4 41 19 5.4 16 36 13 12 7.8 2.6 9.2 32 
24 3.4 54 54 7.7 13 39 12 13 7.0 2.2 6.0 11 
25 2.9 23 91 6.1 10 42 12 11 7.0 2.0 5.0 7.4 

26 2.9 56 41 6.0 8.0 25 11 8.9 7.0 4.2 4.2 7.0 
27 2.7 21 22 6.0 7.0 22 11 8.3 6.4 8.9 3.4 5.7 
28 2.7 30 15 5.6 6.8 20 25 8.0 6.4 12 3.4 5.0 
29 2.9 19 12 5.4 6.6 28 23 8.1 5.8 10 5.4 4.7 
30 2.8 12 12 5.0 --- 24 27 12 5.1 5.4 8.2 4.4 
31 2.7 --- 11 5.0 33 --- 41 --- 4.3 6.7 ---

TOTAL 97.3 376.1 425.0 252.3 202.0 991.0 1023 497.5 610.5 171.3 345.2 309.7 
MEAN 3.14 12.5 13.7 R.14 6.97 32.0 34.1 16.0 20.4 5.53 11.1 10.3 
MAX 7.0 56 91 23 22 250 144 90 80 12 53 34 
MIN 1.8 3.1 4.3 5.0 4.8 6.0 11 7.6 5.1 2.0 3.4 3.6 
CFSM .18 .71 .78 .47 .40 1.83 1.95 .91 1.17 .32 .63 .59 
IN. .21 .80 .90 .54 .43 2.11 2.17 1.06 1.30 .36 .73 .66 

CAL YR 1979 TOTAL 4286.8 MEAN 11.7 MAX 235 MIN 1.4 CFSM .67 IN 9.11 

WTP YR 1980 TOTAL 5300.9 MEAN 14.5 MAX 250 MIN 1.8 CFSM .83 IN 11.27 




 

   
         

  

    

     
     

497 STREAMS TRIBUTARY TO DETROIT RIVER 


04166500 RIVER ROUGE AT DETROIT, MI 


LOCATION.--Lat 42022'20", long 83.15'20", in SW4 sec.27, T.1 S., R.10 E., Wayne County, Hydrologic Unit 04090004, on right bank 500 ft 

(152 m) upstream from bridge on Plymouth Road in Detroit, and 4 mi (6 km) upstream from Middle River Rouge. 


DRAINAGE AREA.--187 mil (484 km2). 


PERIOD OF RECORD.--October 1930 to current year. Monthly discharge only for same periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1034: 1933(M). WSP 1054: 1939, 1943, 1945(M). WSP 1437: 1931-32, 1934, 1936(M), 1937-38, 1944(M), 1945. 

WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 584.00 ft (178.003 m) National Geodetic Vertical Datum of 1929. Prior to Oct. 16, 1948, 

nonrecording gage at site 1 mi (2 km) downstream at datum 4.6 ft (1.4 m) lower. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--50 years, 113 ft./s (3.200 m3/s), 8.21 in/yr (209 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 13,000 ft3/s (368 m3/s) Apr. 5, 1947; maximum gage height, 23.0 ft (7.01 m) Apr. 6, 

1947, from floodmark, site and datum then in use; minimum discharge, 1.8 ft3/s (0.051 10/s) Aug. 1, 2, 1964, gage height, 3.00 ft 

(0.914 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s (34.0 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
(ft) (m) 

Mar. 18 
Apr. 4 

0700 
1700 

1380 
*1920 

39.1 
54.4 

13.01 
13.82 

3.965 
4.212 

Apr. 15 
Aug. 3 

0800 
1000 

1560 
*1920 

44.2 
54.4 

12.88 
*14.02 

3.926 
4.273 

Minimum discharge, 14 ft3/s (0.40 m./s) Oct. 1, gage height, 3.98 ft (1.213 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 15 53 89 95 43 62 299 162 176 51 36 464 
2 69 83 65 88 43 59 215 133 133 49 302 216 
3 55 44 58 83 43 57 231 120 586 45 1620 125 
4 31 33 60 75 43 56 1630 111 336 43 356 75 
5 22 31 62 67 43 56 955 101 136 101 100 61 

6 38 29 82 66 43 55 295 91 470 98 192 50 
7 76 33 82 62 44 55 213 84 403 61 99 45 
8 38 37 82 58 44 56 238 84 526 64 72 41 
9 28 53 67 56 44 60 609 80 204 91 62 139 
10 27 113 61 58 44 90 424 79 167 63 110 131 

11 32 62 55 167 44 130 268 99 127 52 110 62 
12 53 42 68 242 45 PO 239 89 119 127 194 49 
13 48 36 66 174 45 75 220 137 92 127 95 185 
14 33 34 55 116 48 70 572 128 89 59 86 282 
15 26 44 43 81 50 80 1390 92 313 49 73 101 

16 24 71 44 74 50 180 561 84 322 138 49 70 
17 25 48 43 97 48 790 270 155 123 105 44 362 
18 23 38 42 101 47 1080 209 1010 97 54 56 233 
19 24 34 42 87 48 297 180 404 119 43 51 100 
20 24 33 44 77 50 190 155 182 178 36 167 77 

21 23 32 45 63 52 660 139 137 97 33 340 65 
22 24 169 106 64 220 678 129 113 76 30 365 94 
23 52 381 208 60 250 286 120 102 67 29 93 366 
24 46 564 536 57 120 254 111 107 61 25 61 139 
25 30 225 1100 54 100 449 113 97 60 23 49 91 

26 27 586 638 52 90 245 110 84 58 21 42 92 
27 25 233 224 49 80 193 106 77 79 44 37 67 
28 25 315 157 47 74 179 245 72 82 268 35 60 
29 27 202 124 46 66 258 188 70 61 132 34 53 
30 26 113 109 45 --- 242 261 81 53 60 359 50 
31 29 --- 100 44 385 --- 233 --- 44 283 ---

TOTAL 1044 3771 4557 2505 1961 7407 10695 4598 5410 2165 5572 3965 
MFAN 13.7 126 147 90.8 67.6 239 357 148 180 69.8 180 132 
MAX 76 586 1100 24? ,,50 1080 1630 1010 586 268 1620 464 
MIN 15 29 42 44 43 55 106 70 53 21 34 41 
CFSM .18 .67 .79 .43 .36 1.28 1.91 .79 .96 .37 .96 .71 
IN. .21 .75 .91 .50 .39 1.47 2.13 .91 1.08 .43 1.11 .79 

CAL YP 1979 TOTAL 45308 MEAN 124 MAX 2030 MIN 12 CFSM .66 IN 9.01 
WTR YR 1980 TOTAL 53650 MEAN 147 MAX 1630 MIN 15 CFSM .79 IN 10.67 



 

 

   
         

          
   

    

     
      

498 STREAMS TRIBUTARY 10 DETROIT RIVER 


04168000 LOWER RIVER ROUGE AT INKSTER, MI 


LOCATION.--Lat 42.18'00", long 83.18'00", in S114 SEA sec.19, T.2 S., R.10 E., Wayne County, Hydrologic Unit 04090004, on right bank 10 ft 

(3 m) downstream from bridge on John Daly Road, 0.6 mi (1.0 km) northeast of Inkster, and 4.8 mi (7.7 km) upstream from mouth. 


DRAINAGE AREA.--83.2 mi. (215.5 km2). 


PERIOD OF RECORD.--June 1947 to current year. 


REVISED RECORDS.--WSP 1174: 1948(1). WSP 1437: 1949. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 593.14 ft (180.789 m) National Geodetic Vertical Datum of 1929. Prior to Oct. 20, 1948, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--33 years, 51.7 ft3/s (1.464 m./s), 8.44 in/yr (214 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,600 ft3/s (102 m3/s) June 26, 1968, gage height, 13.62 ft (4.151 m); minimum, 

0.2 ft3/s (0.006 m3/s) Sept. 13, 1955, Jan. 23, 1961. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft./s (25.5 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Mar. 18 1000 994 28.2 9.18 2.798 Apr. 15 1400 1010 28.6 9.23 2.813 

Apr. 5 	 0100 *1260 35.7 *10.05 3.063 


Minimum discharge, 1.3 ft3/s (0.037 m3/s) Oct. 1, gage height, 2.62 ft (0.799 m). 


DISCHARGE, IN CURIC FEET PFP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV DFC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 2.? 17 23 32 5.7 7.0 216 66 29 7.9 11 186 
2 21 17 16 28 5.6 6.6 133 52 81 7.5 140 153 
3 3.1 5.9 14 74 5.5 6.0 149 42 627 9.6 274 126 
4 2.7 4.2 12 20 5.4 6.0 895 33 262 9.3 103 51 
5 3.4 3.2 13 17 5.4 8.0 625 28 90 25 45 29 

6 20 2.9 19 14 5.3 7.2 172 23 328 14 42 20 
7 11 5.2 21 12 5.3 7.9 117 19 275 8.2 23 13 
8 3.9 3.7 21 10 5.2 8.2 143 17 406 6.9 15 11 
9 3.1 17 12 8.5 5.2 9.6 268 17 141 6.9 10 137 
10 2.7 25 11 7.5 5.1 38 275 15 81 6.3 25 96 

11 4.5 11 11 66 5.1 31 162 27 51 5.4 20 38 
12 11 5.3 18 42 5.0 25 138 18 35 46 28 24 
13 7.4 4.2 13 34 5.0 22 119 48 27 16 21 63 
14 6.4 3.2 10 23 5.0 20 360 42 23 5.4 14 118 
15 3.2 6.9 10 20 5.0 18 838 25 237 4.8 15 59 

16 2.9 7.4 9.3 21 5.0 35 276 20 549 178 10 35 
17 3.1 6.1 7.2 34 5.0 557 133 81 157 87 9.3 98 
18 4.1 4.4 6.6 42 5.0 715 95 348 80 25 7.9 117 
19 7.7 4.6 6.9 34 6.0 166 73 165 77 18 6.9 52 
20 7.8 3.9 9.6 25 5.7 110 57 81 78 8.6 81 32 

21 6.0 3.6 11 22 7.0 417 48 53 43 18 190 24 
22 4.6 40 30 18 140 435 42 40 27 11 152 42 
23 11 98 55 15 148 158 38 30 21 6.0 46 211 
24 6.9 148 323 12 42 159 32 24 17 7.5 21 98 
25 6.2 63 486 10 22 328 32 19 15 9.6 14 47 

26 5.3 174 272 9.0 13 118 27 15 15 6.0 10 36 
27 4.5 60 103 8.0 10 101 28 11 14 4.5 8.2 30 
28 3.6 110 70 7.0 9.0 90 73 10 11 108 7.9 21 
29 3.4 59 52 6.5 8.0 158 69 10 9.6 35 9.3 17 
30 3.8 30 43 6.0 --- 158 82 62 8.9 17 18 15 
31 4.4 --- 37 5.8 272 --- 38 --- 16 77 ---

TOTAL 190.9 943.7 1745.6 633.3 504.5 4217.5 5715 1479 3815.5 734.4 1454.5 1999 
MEAN 6.16 31.5 56.3 20.4 17.4 136 191 47.7 127 23.7 46.9 66.6 
MAX 21 174 ,486 66 148 715 895 348 627 178 274 211 
MIN 2.2 2.9 6.6 5.8 5.0 6.0 27 10 8.9 4.5 6.9 11 
CFSM .07 .38 .68 .25 .21 1.64 2.30 .57 1.53 .29 .56 .80 
IN. .09 .42 .78 .28 .23 1.89 2.56 .66 1.71 .33 .65 .89 

CAL YR 1979 TOTAL 19751.6 MEAN 54.1 MAX 1710 MIN 2.1 CFSM .65 IN 8.83 

WTR YR 19R0 TOTAL 23432.9 MEAN 64.0 MAX 895 MTN 2.2 CFSM .77 IN 10.48 




 
499 STREAMS TRIBUTARY TO LAKE ERIE 


04170000 HURON RIVER AT MILFORD, MI 


LOCATION.--Lat 42.34'44", long 83°37'36", in NE1/4 sec.16, T.2 N., R.7 E., Oakland County, Hydrologic Unit 04090005, on left bank 40 ft 

(12 m) downstream from bridge on General Motors Road, 0.5 mi (0.8 km) downstream from Sherwood Creek, and 0.5 mi (0.8 km) west of 

Milford. 


DRAINAGE AREA.--132 mi. (342 km2). 


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


REVISED RECORDS.--WSP 1337: 1952(m). WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 880.00 ft (268.224 m) National Geodetic Vertical Datum of 1929. Prior to Apr. 1, 1970, 

at site 240 ft (73 m) upstream at same datum. 


REMARKS.--Records good. Flow below about 300 ft3/s (8.50 m3/s) regulated by powerplant 1.5 mi (2.4 km) above station prior to May 20, 

1957; occasional regulation for lake level control since. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 96.7 ft3/s (2.739 m3/s), 9.95 in/yr (253 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 645 ft3/s (18.3 m3/s) Apr. 5, 1950; maximum gage height, 8.26 ft (2.518 m) June 28, 

1968; minimum daily discharge, 5.2 ft3/s (0.15 m3/s) Oct. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 279 ft./s (7.90 10/s) Apr. 16, gage height, 6.60 ft (2.012 m); minimum, 31 ft3/s 

(0.88 m3/s) July 21, gage height, 4.29 ft (1.308 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

MEAN VALUES 


DAY OCT NOV�JAN FEB�� MAY JUL
DEC MAR APR�JUN�AUG SEP 


1 40 55 105 105 65 59 176 177 108 38 49 116 
2 48 57 101 100 63 54 171 173 100• 40 56 110 
3 48 54 95 98 61 58 177 163 127 41 90 94 
4 50 56 90 96 60 59 239 149 130 44 90 81 
5 53 57 92 92 60 60 260 134 113 52 79 70 

6 54 58 97 90 59 61 245 115 118 53 76 64 
7 54 60 95 90 60 66 225 105 127 51 72 61 
8 55 63 95 90 59 67 219 104 139 50 74 58 
9 54 69 92 84 58 68 236 100 137 51 74 66 

10 49 77 90 83 58 67 247 94 131 52 63 68 

11 44 69 89 103 58 66 244 91 128 48 67 65 
12 47 62 96 103 58 66 234 88 124 45 81 61 
13 50 56 92 104 59 66 227 97 113 48 78 72 
14 50 53 84 98 59 66 235 98 95 43 68 94 
15 46 56 80 98 60 67 264 94 100 43 65 84 

16 46 59 78 98 61 72 275 96 110 52 66 74 
17 48 56 75 102 60 137 255 102 106 50 67 100 
18 50 54 73 103 60 200 225 146 104 46 66 103 
19 53 53 70 100 60 191 208 155 106 41 71 91 
20 55 52 67 96 59 171 198 147 110 34 86 83 

21 57 55 66 93 64 186 189 124 100 35 89 78 
22 59 71 70 90 93 198 179 114 84 40 89 93 
23 
24 

58 
54 

100 
130 

78 
88 

87 
84 

95 
83 

188 
179 

171 
165 

107 
104 

75 
72 

35 
38 

80 
83 

159 
172 

25 54 123 120 81 78 184 160 97 73 38 -69 163 

26 
27 

54 
53 

134 
128 

125 
130 

77 
76 

73 
70 

174 
166 

153 
149 

88 
83 

71 
65 

38 
36 

57 
63 

146 
133 

28 51 127 125 74 69 163 170 81 56 45 61 125 
29 52 124 120 73 63 168 185 81 51 56 56 117 
30 51 114 115 72 --- 171 184 87 40 55 63 101 
31 49 --- 110 69 172 --- 101 --- 53 87 ---

TOTAL 1586 2282 2903 2809 1885 3670 6265 3495 3013 1391 2235 2902 
MEAN 51.2 76.1 93.6 90.6 65.0 118 209 113 100 44.9 72.1 96.7 
MAX 
MIN 

59 
40 

134 
52 

130 
66 

105 
69 

95 
58 

200 
54 

275 
149 

177 
81 

139 
40 

56 
34 

90 
49 

172 
58 

CFSM 
IN. 

.39 

.45 
.58 
.64 

.71 

.82 
,69 
.79 

.49 

.53 
.89 
1.03 

1.58 
1.77 

.86 

.98 
.76 
.85 

.34 

.39 
.55 
.63 

.73 

.82 

CAL YR 1979�TOTAL 31427 MEAN 86.1�MAX 295�MIN 21�CFSM .65 IN 8.86 
WTR YR 1980�TOTAL 34436 MEAN 94.1�MAX 275�MIN 34�CFSM .71 IN 9.70 



 

    

 
 

500 STREAMS TRIBUTARY TO LAKE ERIE 


04170500 HURON RIVER NEAR NEW HUDSON, MI 


LOCATION.--Lat 42°30'45", long 83°40'35", in NE1/4 sec.l, T.1 N., R.6 E., Livingston County, Hydrologic Unit 04090005, on right bank 150 ft 

(46 m) downstream from Kent Lake Dam, 2 mi (3 km) upstream from Woodruff Creek, and 3 mi (5 km) west of New Hudson. 


DRAINAGE AREA.--148 mil (383 km2). 


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


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 868.00 ft (264.566 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Occasional regulation by Kent Lake. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 111 ft3/s (3.144 m2/s), 10.18 in/yr (259 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,080 ft3/s (30.6 m3/s) Dec. 29, 1950, gage height, 5.05 ft (1.539 m), from rating 

curve extended above 600 ft3/s (17.0 m2/s); minimum, 2.6 ft3/s (0.074 m3/s) May 27, 1963, gage height, 0.53 ft (0.162 m); minimum

daily, 6.4 ft3/s (0.18 m2/s) May 7, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 278 ft2/s (7.87 m3/s) Nov. 3, gage height, 2.61 ft (0.796 m); minimum daily, 27 ft2/s

(0.765 m2/s) May 13. 


DIsCHARGE, IN CUHIC FFFT PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 53 111 142 125 88 86 187 174 109 53 64 123 
2 65 107 133 122 84 83 188 171 110 54 73 127 
3 62 160 124 119 83 81 190 167 133 52 106 123 
4 62 194 115 115 80 81 229 157 135 54 104 112 
5 63 142 108 110 76 81 180 147 130 64 99 100 

6 68 181 108 108 74 82 116 133 137 70 96 92 
7 70 164 109 110 72 83 170 119 141 66 91 83 
8 69 131 110 105 72 87 197 112 151 70 90 79 
9 72 172 107 103 72 92 215 107 149 67 91 82 

10 70 190 107 99 73 01 230 102 146 68 88 84 

11 69 146 103 109 73 92 166 102 143 72 87 81 
1? 69 125 110 113 74 91 125 52 139 75 97 82 
13 66 176 108 115 73 92 173 27 135 73 95 93 
14 68 164 103 114 72 93 211 54 128 69 91 109 
15 68 132 101 114 75 93 229 71 130 66 88 107 

16 69 151 99 114 77 96 248 84 132 76 81 101 
17 73 172 92 116 77 144 247 93 123 78 81 122 
18 73 133 87 118 75 200 238 122 123 71 81 123 
19 72 112 83 117 74 210 220 140 125 65 82 120 
20 75 103 81 116 74 207 209 141 126 59 102 113 

21 79 97 79 114 76 270 196 135 120 53 112 109 
22 80 98 86 113 96 219 186 127 112 54 115 118 
23 80 118 93 111 105 216 179 123 109 51 108 158 
24 80 139 112 109 104 141 94 118 100 45 100 173 
25 79 148 145 109 102 129 81 118 94 43 96 176 

26 77 146 151 105 95 159 115 109 90 46 85 170 
27 79 158 155 104 93 169 133 98 90 47 80 155 
28 80 160 148 101 91 175 153 91 80 54 78 150 
29 157 152 142 100 87 180 164 92 70 61 75 140 
30 163 142 136 97 --- 183 174 92 64 64 80 133 
31 125 --- 130 92 187 --- 103 --- 65 105 ---

TOTAL 2435 4324 3507 3417 2367 4143 5443 3481 3574 1905 2821 3538 
MFAN 78.5 144 113 110 81.6 134 181 112 119 61.5 91.0 118 
MAX 163 194 155 125 105 220 248 174 151 78 115 176 
MIN 53 97 79 92 72 81 81 27 64 43 64 79 
CFSM .53 .97 .76 .74 .55 .91 1.22 .76 .80 .42 .62 .80 
IN. .61 1.09 .88 .86 .59 1.04 1.37 .87 .90 .48 .71 .89 

CAL YR 
wT8 YR 

1979�TOTAL 
1980�TOTAL 

38234 
40955 

MEAN 105 
MEAN 112 

MAX 
MAX 

262 mIN 
248 MIN 

36�CFSM 
27�CFSM 

.71 IN 

.76 IN 
9.61 

10.29 



 

    

     

501 STREAMS TRIBUTARY TO LAKE ERIE 


04172000 HURON RIVER NEAR HAMBURG, MI 


LOCATION.--Lat 42027'55", long 83048'00", in sec.24, T.1 N., R.5 E., Livingston COunty, Hydrologic'Unit 04090005, on right bank at 

downstream side of bridge on Hamburg Road, 1.1 mi (1.8 km) north of Hamburg, and 3 mi (5 km) upstream from Strawberry Lake. 


DRAINAGE AREA.--308 mil (798 km2). 


PERIOD OF RECORD.--October 1951 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 850.00 ft (259.080 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Aug. 12, 1953, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Occasional regulation by Kent Lake, 11 mi (18 km) above 

station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--29 years, 208 ft3/s (5.891 m3/s), 9.17 in/yr (233 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,560 ft3/s (44.2 m3/s) May 15, 1956; maximum gage height, 8.46 ft (2.579 m) 

June 30, 1968; minimum discharge, 32 ft3/s (0.91 m2/s) July 2, 3, 1965; minimum gage height, 3.16 ft (0.963 m) Aug. 1-3, 1964. 

EXTREMES FOR WRRENT YEAR.--Maximum discharge, 569 ft3/s (16.1 m3/s) Apr. 18, gage height, 5.69 ft (1.734 m); minimum, 81 ft3/s
(2.29 m3/s) Oct. 1, gage height, 3.54 ft (1.079 m). 


DISCHARGE. IN CUQIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MFAN VALUES 

DA Y OCT NOV DEC JAN FER MAR APR MAY JUN JUL AUG SEP 

1 81 176 280 292 150 155 413 373 223 137 117 207 
2 88 162 262 275 150 150 416 379 226 129 123 227 
3 96 147 240 261 140 145 422 376 266 122 160 230 
4 97 167 224 240 140 140 475 368 291 116 195 223 
5 96 215 210 220 130 139 518 350 295 117 214 209 

6 97 209 207 210 130 134 554 329 309 121 216 191 
7 104 210 207 200 175 132 521 303 324 120 209 174 
8 105 220 207 180 125 136 510 274 346 119 198 159 
9 108 197 201 180 125 142 526 254 355 117 186 154 
10 108 208 196 180 125 144 541 239 355 117 185 153 

11 110 240 190 180 125 144 546 234 342 115 184 147 
12 113 224 198 190 125 144 526 228 326 114 191 143 
13 113 190 201 200 125 144 464 187 308 116 195 148 
14 108 202 196 200 125 145 456 177 295 113 196 167 
15 107 221 187 200 130 142 486 183 290 109 189 178 

16 105 201 180 200 125 142 516 189 295 113 179 180 
17 106 199 170 200 125 200 548 199 288 119 171 206 
18 108 220 160 200 125 305 567 257 277 118 167 235 
19 108 202 150 200 125 394 560 297 270 113 163 240 
20 107 173 150 200 126 462 539 321 271 107 175 235 

21 108 156 140 200 117 510 508 329 263 100 200 224 
22 112 156 150 190 132 525 477 325 248 98 221 220 
23 116 179 165 190 164 527 447 307 231 95 219 257 
24 118 227 199 190 183 520 415 287 219 91 206 284 
25 115 257 268 190 182 473 342 269 208 87 194 307 

26 113 284 305 180 170 416 295 251 199 84 182 311 
27 110 299 331 180 165 398 294 235 189 85 167 302 
ed 111 307 341 170 160 392 316 218 178 92 156 289 
29 110 307 337 170 160 392 338 205 165 104 149 273 
30 149 296 325 170 --- 392 359 200 148 117 150 257 
31 185 --- 307 160 406 --- 216 --- 118 166 ---

TOTAL 
MFAN 

3417 
110 

6451 
215 

6884 
222 

6198 
200 

4029 
139 

8590 
277 

13895 
463 

8359 
270 

8000 
267 

3423 
110 

5623 
181 

6530 
218 

MAx 185 307 341 292 183 527 567 379 355 137 221 311 
MIN 81 147 140 160 117 132 294 177 148 84 117 143 
CFSM .36 .70 .72 .65 .45 .00 1.50 .88 .87 .36 .59 .71 
IN. .41 .78 .83 .75 .49 1.04 1.68 1.01 .97 .41 .68 .79 

CAL YR 1979 TOTAL 71475�MEAN 196�MAX 576�MTN 74�CFSM .64�IN 8.63 
wTR YQ. 1980 TOTAL 81394 MEAN 222 MAX 567 MIN 81 CFSM .72 IN 9.83 



 

 

 

 

           
 

   

502 STREAMS TRIBUTARY TO LAKE ERIE 


04173000 HURON RIVER NEAR DEXTER, MI 


LOCATION.--Lat 42°23'10", long 83°54'40", in S1/2 sec.13, T.1 S., R.4 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on North 

Territorial Road, 0.5 mi (0.8 km) east of Hudson Mills, 2.0 mi (3.2 km) downstream from Portage Lake Outlet and 4.0 mi (6.4 km) north 

of Dexter. 


DRAINAGE AREA.--522 mil (1,352 km2). 


PERIOD OF RECORD.--Water year 1971 to November 1980 (discontinued). 


REMARKS.--Water discharge are based on stage-discharge relationship developed during operation of a gaging-station at this site. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE- OXYGEN, 

CIFIC� DIS.. OXYGEN�COLU" 


STREAM.. CON-� SOLVED DEMAND, COLI"' FORM, HARD". 

FLOW, DUCT..�TEMPER- TEMPER- OXYGEN, (PER.. BIOCHEM FORM, FECAL, NESS 

INSTAN- ANCE�PH ATURE, ATURE, DIS- CENT UNINHIB COM- EC�
(MG/L 


AIR��SOLVED� PLETE BROTH��
TIME�TANEOUS (MICRO..�FIELD WATER�SATUR.. 5 DAY�� AS 


DATE�(CFS) (UNITS) (DEG C) (MG/L)��(MPN) CAC03)
MHOS)��(DEG C)��ATION) (MG/L)��(MPN)��


NOV 

�
 <10 


JAN 

06• • • 0930�620�8.5��11.0��88 10�
181�8.1 6.0 2.6�


�
281�7.8 -7.0��13.4�5.2�<10 

MAR 

08•• • 1025�540� .0�97�30�


�
 10 <10��
260 

MAY 


181�7.8 1.5�89
18... 1030�610�.0��12.6�4.0��


�
 94 <30�

JUL 

10 0900�510��22.0�7.6�93 1.0��30 


550� 10.6��1.4��<30
506� 20.0��
06... 1230� 8.2 16.5 


160 7.9�24.5� 390�

SEP 

�
 8.8�1.6��70 230
355 500��8.1�14.0� 96 30��
23• • • 1045� 18.0�


NOV 

04... 0950 282 480 7.9 10.5 9.5 12.2 91 2.1 <30 <30 --


FLUO 

NESS, CALCIUM SIUM, SODIUM, SLUM, BICAR..�ALKA- DIOXIDE SULFATE RIDE, RIDE, 


NONCAR-�DIS...�DIS-�DIS-�CAR..��DIS..��DIS"'��


CARBON�CHLO..�
HARD-�MAGNE".�POTAS..�
 

DIS".�BONATE LINITY DIS- DIS.. 

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE (MG/L SOLVED SOLVED SOLVED SOLVED 

(MG/L�(MG/L (MG/L��(MG/L��(MG/L�(MG/L�(MG/L (MG/L��
(MG/L AS�AS� (MG/L 


DATE�AS CA) AS NA) AS K)��HCO3)�AS CO3)� AS CL)��
CAC03)�AS MG)�� CAC03) AS CO2) AS SO4) AS F) 


NOV 

06... 230 0��
2.9 


JAN 

08... 230 190�


190�


0��5.8 

MAR 

18... 56�21��2.2� 200�47�.2
70 28�250�0�6.3�47�


MAY 

06• • • 250 200�
0��2.5 


JUL 

200�


SEP 

23• • • 49�20��2.1�0��2.8��40�38�.2 


240�0�4.8
10 • • • 

59 21�220 180 

NOV 

04... 250 210
0 5.0 




 

       

   

�����

�
 
503
STREAMS TRIBUTARY TO LAKE ERIE 


04173000 HURON RIVER NEAR DEXTER, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,� NITRO-�NITRO-

SILICA, RESIDUE SUM OF�NITRO-��NITRO-��NITRO-�
SOLIDS, NITRO- GEN,�NITRO- GEN,AM-

DIS-�CONSTI-�GEN,� NO2•403 GEN,�NITRO-
AT 180�DIS-�GEN, GEN,��GEN,��MONIA •�

SOLVED�DEG. C TUENTS,�SOLVED NITRATE NITRITE NO2•NO3�AMMONIA ORGANIC ORGANIC�
DIS-� GEN, 

(MOIL DIS- DIS- (TONS TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL 

AS SOLVED SOLVED PER (MG/L (MOIL (MG/L (MOIL (MG/L (MOIL (MG/L (MG/L 


DATE 5IO2)��(MG/L)�� AS N) AS N)�AS N)
(MG/L) AS N)�� AS N)��AS N)�
DAY) AS N) AS N)��


NOV 

06• • •� .19�.020 .21��.440
.19�

JAN 

08• • •� .42�.44��.280
.020 .42�

MAR 

18• . •�6.5�375 183 .020 .36 .090��.75��
347��.36��.38�� .66 1.1 


MAY 

06• • •� .28�.29��.580
.010 .28�
JUL 
10... .010 .18�.18�.19��.900 


SEP 

23• • •�326 312 .000 .11�.36 .52
8.6�298��.11��.11��.050�.41��


NOV 
04... -- .14 .010 .15 .14 .490 --

PROS-�PROS-� 
PHORUS, PHORUS,� 

METHY-
MANGA-�LENE 
NESE, MERCURY BLUE 


GEN, PHORUS, OSPHATE OSPHATE DIS-� DIS- DIS-�

NITRO- PROS- ORTHOPH ORTHOPH ARSENIC CADMIUM COBALT, IRON, LEAD,�


DIS- DIS-�DIS-��DIS- ACTIVE 

TOTAL TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB-

(MG/L�(MOIL (MOIL�� (UG/L (UG/L (UG/L��
(UG/L STANCE 


DATE�AS P) AS P)��AS AS)�AS CD) AS CO)��AS FE) AS PB)��AS HG)��

(MG/L (UG/L��(UG/L��(UG/L��


AS NO3)� AS P)� AS MN) (MG/L) 


NOV 

06...�.010 .010�� .00 


JAN 

08...�.010 .010�� <.10 


MAR 

18... 5.0��.020��
.030 .010� .00 


MAY 

06...�.010 .010��
 .00 


JUL 

10...�.010 .010�� <.10 


SEP 

23... 2.3��.000�� 10 .1��
.020 .000�2�1 0��0 0�� <.10 


NOV 

04... .020 .020 <.10 




504 
� 

STREAMS TRIBUTARY TO LAKE ERIE 

04173254 MILL CREEK NEAR LIMA CENTER, MI 

LOCATION.--Lat 42°16'54", long 830 55'22", in NEh sec.26, T.2 S., R.4 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on 
Jerusalem Road, 0.3 mi (0.5 km) upstream from North Fork Mill Creek, 2.0 mi (3.2 km) southeast of Lima Center, 2.1 mi (3.4 km) 
upstream from gaging station near Dexter, and 6.2 mi (10 km) upstream from HUron River. 

DRAINAGE AREA.--59.8 mil (155 km2). 

PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 

REMARKS.--Estimates of water discharge are based on current records of streamflow at the gaging station near Dexter and records of 
streamflow at the partial-record station, Mill Creek near Lima Center. 

COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, conforms, and BOD by 
Canton Analytical Laboratory, Washtenaw County. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 

SPE-� OXYGEN, 

CIFIC� DIS- OXYGEN�COLI* 


STREAM- CON-� SOLVED DEMAND, COLI- FORM, 

FLOW, DUCT-��TEMPER-. TEMPER- OXYGEN, (PER- BIOCHEM FORM, FECAL, 

INSTAN- ANCE�
PH ATURE, ATURE, DIS-. CENT UNINHIB COM- EC


BROTH
PLETE�
AIR���SOLVED��
TIME�TANEOUS (MICRO- FIELD WATER SATUR- 5 DAY��

DATE�(CFS) MHOS)��(UNITS) (DEG C) (DEG C) (MG/L) ATION) (MG/L)������(MPN)�(MPN) 

NOV 
06... 1115 12 720 8.1 10.5 4.5 12.0 96 2.0 190 80 

JAN 
08... 1315 E24 810 8.0 -5.5 .0 12.0 87 2.2 50 <10 

MAR 
19• • • 0835 E126 420 7.3 11.5 1.0 11.4 81 7.3 740 620 

MAY 
06... 1530 E26 800 8.1 20.0 18.0 12.8 78 1.5 70 40 

JUL 
10... 1120 12 695 7.8 24.0 20.0 9.4 115 .6 1200 430 

SEP 
23... 1450 E83 675 7.7 19.5 17.0 7.5 82 3.3 1500 1200 

NOV 
04... 1300 E25 750 8.0 9.5 9.5 11.8 95 1.5 280 150 

HARD-�MAGNE-�POTAS-� CARBON 

HARD- NESS, CALCIUM SLUM, SODIUM, S1UM, BICAR*.�ALKA... DIOXIDE SULFATE 

NESS NONCAR- DIS- DIS- DIS- DIS- BONATE CAR- LINITY DIS- DIS* 

(MG/L BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED 

AS�(MG/L�� AS��(MG/L
(MG/L (MG/L�


DATE� HCO3)�������CAC03) AS CO2) AS SO4)

(MG/L (MG/L (MG/L (MG/L AS����


CAC03) CAC03) AS CA) AS MG) AS NA) AS K) AS CO3)�


NOV 
06• • • 340 0 280 4.3 

JAN 
08• • • 330 0 270 5.3 

MAR 
19•• • 150 37 41 12 7.8 3.4 140 0 110 11 26 

MAY 
06• • • 320 0 260 4.1 


JUL 
10• • • .... 380 0 310 9.6 

SEP 
23... 370 130 110 22 8.8 6.2 310 0 250 9.3 91 


NOV 
04... 390 0 320 6.2 



 

   

���

505
STREAMS TRIBUTARY TO LAKE ERIE�
 

04173254 MILL CREEK NEAR LIMA CENTER, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1919 TO NOVEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,� NITRO* 

CHLO..�SILICA, RESIDUE SUM OF�NITRO-��NITRO.. NITRO*
FLUO-� SOLIDS, NITRO- GEN,���

RIDE,�RIDE, DIS..��CONSTI-�GEN,��GEN,��GEN,
AT 180�DIS- GEN, NO2.NO3�

DIS*�SOLVED��SOLVED NITRATE NITRITE NO2.NO3 DIS-��AMMONIA
DIS.. DEG. C TUENTS,�

SOLVED SOLVED (MG/L DIS- DIS.. (TONS TOTAL TOTAL TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L


DATE�AS CL)�AS F) (MG/L) DAY) AS N) AS N)�
SI02)��(MG/L)��AS N)��AS N)��AS N) 


NOV 

06... 
 .41 .020 .43 .41 .230 


JAN 

08• • • 
 2.8 .040 2.8 2.8 .320 


MAR 

15 .2 4.8 214 114 .91 .030 .94 .91 .300 


MAY 

06... .98 .020 1.0 .98 .360 


JUL 
10... .22 .010 .23 .22 .560 


SEP 
23... 27 .3 12 478 441 E117 2.4 .060 2.5 2.4 .030 

NOV 

04... -- -- -- -- -- .32 .000 .32 .32 .180 


PHOS... 

NITRO.. GEN,AM-� PHORUS, PHORUS,�CHRO... 

GEN,�MONIA .�NITRO- PHOS*� MIUM, 


NITRO-� PHOS-�


NITRO-��ORTHOPH ORTHOPH ARSENIC CADMIUM�

ORGANIC ORGANIC GEN,� DIS- DIS*
GEN, PHORUS, OSPHATE OSPHATE DIS..�

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED 

(MG/L (MG/L��(MG/L��(MG/L��(UG/L��(UG/L
(MG/L (MG/L (MG/L (UG/L�


DATE�AS N) AS P) AS P)�AS CD)�
AS N) AS N)��AS NO3)��AS P)��AS AS)�AS CR) 


NOV 

06... .010 .010 


JAN 

OR... .030 .020 


MAR 

19... .67 .97 1.9 8.5 .070 .010 .000 


MAY 

06•• • .010 .010 


JUL 

.030 .030
10... 

SEP 
23... 1.2 1.2 3.7 16 .120 .020 .000 2 0 <10 


NOV 

04... -- .020 .020 -- --


METHY.. 

MANGA...�SELE-�LENE 


COBALT, COPPER, IRON, LEAD, NESE, MERCURY NICKEL, NIUM, ZINC,�
BLUE 

DIS- DIS-��DIS..��DIS- DIS..��DIS..�
DIS- DIS.. DIS..�� ACTIVE 

SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB.. 

(UG/L (UG/L��(UG/L��(UG/L��(UG/L��STANCE
(UG/L (UG/L (UG/L (UG/L�


DATE�AS FE) AS MN) AS NI) AS ZN)�
AS CO) AS CU)��AS PB)��AS HG)��AS SE)��(MG/L) 


NOV 

06••• .00 


JAN 

08...� <.10 


MAR 
19...�
 .00 


MAY 
06...�
 .00 


JUL 

10...� <.10 


SEP 

23...�0 0�� 60 2 10�
30 0��<.1��0��<.10 

NOV 

04... -- -- <.10 
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506 STREAMS TRIBUTARY E) LAKE ERIE 


04173310 NORTH FORK MILL CREEK NEAR CHELSEA, MI 


LOCATION.--Lat 42°19'34", long 84°00'57", in 5E4 sec.l, T.2 S., R.3 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on McKinley 

Road, 0.4 mi (0.6 km) upstream from Letts Creek, 0.5 mi (0.3 km) north of Chelsea, and 6.6 mi (10.6 km) upstream from Mill Creek. 


DRAINAGE AREA.--14.6 mi. (37.8 km.). 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPF-� OXYGEN, 

CIFIC� DIS-. OXYGEN�COLI'. 


STREAM CON-� SOLVED DEMAND, COLI.. FORM,�
HARD.. 

STAGE DUCT-�TEMPER.. TEMPER... OXYGEN, (PER-. BIOCHEM FORM, FECAL, NESS

(FT ANCE� (MG/L
PH ATURE, ATURE, DIS-. CENT UNINHIB COM- EC�


TIME�(MICRO...��AIR��SATUR- PLETE AS
ABOVE FIELD WATER SOLVED��5 DAY��BROTH��

DATE�DATUM) MHOS)��(UNITS) (DEG C)��(DEG C) ATION) (MG/L)�(MPN) (MPN)��
(MG/L1�� CAC03) 


NOV 

06... 1015��590��9.5��11.2��1.0��<10
8.75 8.0 4.0 90 140�

JAN 

08... 1115��460��-7.0��12.4��3.1��<10
8.36 7.4 .0 90 30�

MAR 

18... 1215��265��2.0��11.9�� <10��
6.81 7.5 1.0 84 6.6��120 120 


MAY 

06... 1345��520�� 88 230�
8.09 8.0 20.5��8.8�� 210
18.0 1.6��

JUL 

10... 1020��520��22.5��8.5��1.5��300
8.70 7.6 17.5 104 930�


SEP 

23... 1315��490��18.0��8.4��2.4��280��
7.60 7.9 15.5 91 750 270 


NOV 

04 - 1110 7.82 490 8.0 10.0 9.5 10.8 104 1.8 30 <30 


HARD-�MAGNE..�POTAS-� CARBON�FLUO-
CHLO..�

NESS, CALCIUM SIUM, SODIUM, SIUM, BICAR-�ALKA.. DIOXIDE SULFATE RIDE, RIDE, 

NONCAR-. DIS... DIS... DIS� -
DIS.. BONATE CAR- LINITY DIS- DIS- DIS- DIS

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED SOLVED SOLVED

(MG/L�(MG/L (MG/L��(MG/L��(MG/L��(MG/L��(MG/L��
(MG/L AS AS (MG/L (MG/L


DATE CAC03)��AS MG)��AS K)��AS CO3)�� AS CL)��
AS CA) AS NA) HCO3) CAC03) AS CO2) AS SO4) AS F) 


NOV 
06•1, • 290 0��4.6��240 --

JAN 

08•• •� 230 0��15
190�

MAR 

18...�34�5.1 2.7��110 5.6��
30�8.5� 0��
90 19 13��.1 


MAY 

06...� 250 200�
0��4.0 


JUL 
10... 280 230 11��...�--......�0��

SEP 

23...� 9.3 290 240 19 .2
34�79 18��1.7��0��5.7��23��

NOV 

04 •• 300 0 250 4.8 
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507STREAMS TRIBUTARY TO LAKE ERIE 


04173310 NORTH FORK MILL CREEK NEAR CHELSEA. MI-CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


NITRO-

SILICA. RESIDUE SUM OF�NITRO- NITRO-��


SOLIDS, SOLIDS.� NITRO-�

NITRO+. GEN,��NITRO- GEN,AM-
NITRO-�


DIS-�CONSTI-��GEN, GEN,��GEN, N020.403��GEN, GEN•��MONIA +�NITRO-
AT 180 

GEN,
AMMONIA ORGANIC ORGANIC�


(MG/L DIS- DIS- TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL 

AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE SI02)��(MG/L)��AS N)��AS N)��AS N)��AS N) 


DEG. C TUENTS, NITRATE NITRITE NO2+NO3 DIS-��
SOLVED�


(MG/L) AS N) AS N) AS N) AS N)�


NOV 

06...� .22 .23 
 .19 

JAN 

08...� .78 .01��.79 .78��


.01��.22��


.54 

MAR 

18... 5.0��.53 .55 .08 
 1.4�


MAY 

1.3��2.0
168 144��.02��.53��


.01��.46 

JUL 

10...� .19 .01��.19��


06...� .30 .31 .30��


.20 en 

SEP 

23... 17��311��.00��.17��.01 .58��.76
.59�
332 .17 .17 


NOV 

04... .07 .00 .30
.07 .07 


METHY-.. 

PHORUS, PHORUS,� MANGA-�LENE 


NITRO- PHOS- ORTHOPH ORTHOPH ARSENIC COBALT, IRON, LEAD, NESE, MERCURY BLUE 

GEN, PHORUS, OSPHATE OSPHATE DIS- DIS- Dn...��DIS..��


PHOS-�
PHOS-�
 

DIS- DIS- ACTIVE 

TOTAL TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB• 

(MG/L�(MG/L��(UG/L��(UG/L��(UG/L�
(MG/L (MG/L (UG/L (UG/L (UG/L��STANCE 


DATE AS NO3)��AS P)��AS CO) AS PB) AS HG)�
AS P) AS P) AS AS)��AS FE)��AS MN)��(MG/L) 


NOV 

.00
.01 


JAN 

06... .030�


<.10
060�

MAR 

08... . .03 


.00
.120�.01�
 
MAY 

06... . .00 


18... 8.6�.00 


.00 

JUL 


020�


<.10 

SEP 

23... 3.4�.01 2��110��


.01
.030�
10... 

0 50��<.10
<.1�
.040�.00 0 

NOV <.10
04 • • • .020 .01 
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STREAMS TRIBUTARY 10 LAKE ERIE 


04173350 NORTH FORK MILL CREEK NEAR LIMA CENTER, MI 


LOCATION.--Lat 42°17'46", long 83057'33", in 94 sec.23, T.2 S., R.4 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on Dancer 

Road, 1.2 mi (1.9 km) southeast of Lima Center, 5.1 mi (8.2 km) downstream from Letts Creek, and 1.1 mi (1.8 km) upstream from Mill 

Creek. 


DRAINAGE AREA.--59.0 mi. (153 km.). 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


REMARKS.--Estimates of water discharge based on previous streamflow partial-record data and correlation with station 04173500. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE-� OXYGEN, 

CIFIC� DIS- OXYGEN�COLI-


STREAM- CON-� SOLVED DEMAND, COLI- FORM,�
HARD-

FLOW, DUCT-�TEMPER- TEMPER- OXYGEN, (PER- BIOCHEM FORM, FECAL, NESS 

INSTAN- ANCE� (MG/L
PH ATURE. ATURE, DIS- CENT UNINHIB COM- EC�


TIME�TANEOUS (MICRO-�FIELD WATER SATUR- PLETE AS
AIR��SOLVED��5 DAY��BROTH��

DATE�(CFS) (UNITS) (DEG C) ATION) (MPN) (MPN)��
MHOS)��(DEG C)��(MG/L)��(MG/L)��CAC03) 


NOV 

6... 1230�890��9.5��12.0��2.1��10
11 8.0 5.0 96 210�

JAN 

8... 7.7 .0 11.5��4.5��<10 

MAR 


1035�E220 436��8.0��10.6��8.4��200 


1330�E24 725��-5.5�� 83 350�


480 <10��

MAY 

7... 1000�655��8.0��9.4��2.8��200 


19... 7.6 1.5 76 


E36 7.7 11.0 87 930�

JUL 

10... 1500��760��28.5��12.4��.2��
<30 


SEP 

24•. • 0915�E63 660��12.5��7.5��1200 340 


13 7.8 22.5 151 640�


7.7 14.0 74 1.4��210��

NOV 

04... 1350 E17 710 7.9 10.0 9.5 11.2 100 2.1 200 110 


CHLO-�

NESS. CALCIUM SIUM, SODIUM, SLUM, BICAR-�ALKA- DIOXIDE SULFATE RIDE, RIDE, 

HARD-�MAGNE-�POTAS-� CARBON�FLUO-


NONCAR- DIS- DIS- DIS- DIS- BONATE CAR- LINITY DIS- DIS- 015- DIS-

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED SOLVED SOLVED 

(MG/L�(MG/L (MG/L��(MG/L��(MG/L��(MG/L��(MG/L��
(MG/L AS AS (MG/L (MG/L 


DATE CAC03)��AS MG)��AS K)��AS CO3)�� AS CL)��
AS CA) AS NA) HCO3) CAC03) AS CO2) AS SO4) AS F) 


NOV 

06...� 320 260�
0��5.1 


JAN 

08...� 310 250�
0��9.9 

MAR 

19•• •�90�59 6.5 130 110 66 18��.2
12��6.0��0��5.2��


MAY 

07...� --�320 0��10
260�


JUL 

260�


SEP 

24...�65�98 21�340 0��44 .3 


320 0��8.1
10... 

22��2.5�270 11��45��

NOV 

04... 350 0 290 7.0 --




     

     

�������
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509
STREAMS TRIBUTARY TO LAKE ERIE 


04173350 NORTH FORK MILL CREEK NEAR LIMA CENTER, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,� NITRO•.�NITRO-

SILICA, RESIDUE SUM OF�NITRO... NITRO-��NITRO-�
NITRO... GEN,��NITRO.•. GENIIAM* 

DIS...�AT 180�CONSTI-�GEN,��N020403�GEN,��NITRO-��
GEN, GEN,�GEN, MONIA • NITRO-

SOLVED�DEG. C TUENTS, NITRATE NITRITE N020403 DIS.•�� GEN,��
AMMONIA ORGANIC ORGANIC GEN, 

(MG/L DIS•.. °IS.... TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL 

AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE SI02)��(MG/L)��AS N)��AS N)��AS N)��AS N)��
(MG/L) AS N) AS N) AS N) AS N) AS NO3) 


NOV 

06...� 1.2 1.3 1.200
.050��1.2��


JAN 

.82 .020��.82��
.84 .820 


MAR 

19... 5.4��253��.070�3.3��1.6��5.7��
303 3.3�3.4 .670 2.3 25 


MAY 


07•• •� .59 .020��.440
.61 .59��

JUL 

10...� 1.4 .080��.640
1.5 1.4��


SEP 

24... 15��418��.070��.66�� 1.5��
500 .63 .70 .030 .73��.76 6.5 

NOV 

04... .80 .000 .80 .80 .220 


PROS-PH METHY
PROS­
PHORUS, PHORUS,� MALAGA-�LENE 


PROS- ORTHOPH ORTHOPH ARSENIC CADMIUM COBALT, IRON, LEAD,��
NESE, MERCURY BLUE 

PHORUS, OSPHATE OSPHATE DIS.•.�DIS... DIS...�DIS.. DIS...�
DIS..��DIS.... ACTIVE 

TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB... 

(MG/L (MG/L (MG/L (UG/L (UG/L (UG/L������(UG/L��(UG/L (UG/L��
(UG/L STANCE 


DATE AS P) AS P) AS P) AS AS)�����AS CO)��AS PB)��AS HG)��
AS CD) AS FE) AS MN) (MG/L) 


NOV 

06...�.060 .060�� .00 


JAN 

08...�.060 .040�� <.10 


MAR 

19.o.�.040�� .00
.260 .000�
 

MAY 

.020 .00 


JUL 

07.o.�.020��
 

10 • • • .050 .050�� <.10 

SEP 


.000 1��0 0�� <.10
24•• • .100 .030�� 120 0��80 <.1��

NOV 

04... .030 .010 -- -- <.10 




 

   
       

          

 

    
    

510 STREAMS TRIBUTARY TO LAKE ERIE 


04173500 MILL CREEK NEAR DEXTER, MI 


LOCATION.--Lat 42018'00", long 83.53'55", in SWN sec.18, T.2 S., R.5 E., Washtenaw County, Hydrologic Unit 04090005, on left bank 12 ft 

(4 m) downstream from bridge on Parker Road, 2.5 mi (4.0 km) south of Dexter, and 4 mi (6 km) upstream from mouth. 


DRAINAGE AREA.--128 mil (332 km2). 


PERIOD OF RECORD.--February 1952 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map (nearest 10 ft). Prior to May 23, 1958, non-

recording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--28 years, 78.0 ft3/s (2.209 m3/s), 8.28 in/yr (210 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s (42.5 m./s) June 26, 1968, gage height, 12.95 ft (3.947 m); minimum, 

7.3 ft3/s (0.21 m3/s) Dec. 13, 1963; minimum gage height, 4.94 ft (1.506 m) Dec. 13, 1963, Feb. 22, 1964. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 500 ft3/s (14.2 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Mar. 18 	 0200 *818 23.2 *10.59 3.228 Apr. 4 1500 632 17.9 9.85 3.002 


Minimum discharge, 19 ft3/s (0.54 m./s) Oct. 1, gage height, 5.34 ft (1.628 m). 


DISCHARGE, IN CUBIC FEET PER SECOND,�wATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV�DEC JAN�FEH�MAR APR�MAY JUN�JUL AUG SEP 

1 19 31 67 90 35 43 230 153 70 36 29 186 
2 20 36 58 81 34 36 190 134 87 36 91 232 
3 20 31 54 74 33 32 179 118 301 34 201 188 
4 21 28 47 67 32 32 551 105 276 32 160 119 
5 21 27 48 60 32 32 479 93 169 36 99 88 

6 23 27 69 58 32 34 348 83 121 36 91 72 
7 26 27 67 56 31 32 252 74 116 32 70 63 
8 24 27 67 54 31 34 212 69 187 31 57 58 
9 24 28 56 52 31 37 305 66 132 31 48 65 
10 24 41 51 50 31 41 321 63 100 32 45 79 

11 25 36 49 63 30 51 266 70 78 30 46 66 
12 27 31 57 92 30 53 224 69 67 29 50 58 
13 27 29 58 78 30 42 194 75 59 29 44 69 
14 25 29 49 55 30 40 213 82 55 28 42 102 
15 25 30 50 52 30 45 342 72 94 25 41 82 

16 24 33 41 52 30 110 275 66 214 38 37 71 
17 25 32 40 88 30 617 203 70 154 43 35 159 
18 24 31 37 103 32 708 169 247 110 34 35 195 
19 25 30 34 89 32 440 148 214 90 30 34 137 
20 25 30 33 77 32 311 132 149 98 28 197 102 

21 25 31 32 66 36 3n8 119 115 79 27 224 84 
22 26 41 46 60 187 294 110 94 67 25 213 77 
23 29 66 86 56 204 228 99 79 59 25 147 164 
24 28 104 166 52 121 197 92 72 54 24 95 136 
25 27 88 421 50 85 230 131 66 51 23 72 104 

26 26 119 372 47 66 174 129 59 47 22 62 90 
27 26 111 277 44 58 152 112 54 44 26 54 78 
28 27 101 192 42 54 145 162 50 41 37 49 69 
29 26 93 144 40 50 171 174 48 38 41 45 64 
30 26 77 119 38 --- 181 171 47 37 34 42 60 
31 26 --- 103 37 225 --- 72 --- 31 53 -

TOTAL 766 1445 2990 1923 1489 5075 6532 2828 3095 965 2508 3117 
MEAN 24.7 48.2 96.5 62.0 51.3 164 218 91.2 103 31.1 80.9 104 
MAX 29 119 421 103 204 708 551 247 301 43 224 232 
MIN 19 27 32 37 30 32 92 47 37 22 29 58 
CFSM .19 .38 .75 .48 .40 1.28 1.70 .71 .81 .24 .63 .81 
IN. .22 .42 .87 .56 .43 1.47 1.90 .82 .90 .28 .73 .91 

CAL YR 1979 TOTAL 24784 MEAN 67.9 MAX 656 MIN 19 CFSM .53 IN 7.20 
WTR YR 1980 TOTAL 32733 MEAN 89.4 MAX 708 MIN 19 CFSM .70 IN 9.51 



 

 

 

511
STREAMS TRIBUTARY TO LAKE ERIE 


04174050 HURON RIVER AT DELHI MILLS, MI 


LOCATION.--Lat 42.20'01", long 83.48'34", in SE; sec.2, T.2 S., R.5 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on Delhi 

Road, 5.0 mi (8.0 km) northwest of Ann Arbor, 5.2 mi (8.4 km) downstream from Mill Creek, 5.1 mi (8.2 km) upstream from Barton Dam, 

and 60.0 mi (96.5 km) upstream from mouth. 


DRAINAGE AREA.--699 mi. (1,810 km2). 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE-� OXYGEN, 

CIFIC� DIS- OXYGEN�COLI-


STREAM CON-� SOLVED DEMAND, COLI- FORM,�
HARD-

STAGE DUCT-�TEMPER- TEMPER- OXYGEN, (PER- BIOCHEM FORM, ,FECAL, NESS

(FT ANCE�
PH ATURE, ATURE, DIS- CENT UNINHIB COM- EC�
(MG/L


TIME�ABOVE (MICRO-�� SATUR- PLETE AS
� FIELD AIR��WATER SOLVED��5 DAY��BROTH��

DATE DATUM) MHOS)��(UNITS) (DEG C) (DEG C) (MG/L)��ATION) (MG/L)�(MPN) (MPN)��CAC03) 

NOV 
06... 0815 15.10 650 8.1 6.5 4.5 11.0 88 2.4 40 10. 0 

JAN 
08... 
MAR 

0930 14.70 600 7.7 -8.0 .0 13.0 94 4.6 90 20 

18... 
MAY 

0810 13.54 324 7.6 -3.0 .0 12.4 87 9.5 1450 <10 130 

06... 
JUL 

1030 14.20 14 8.0 16.5 14.5 9.3 93 2.1 70 <30 

09•• • 1530 15.15 525 7.8 22.0 23.5 7.3 89 1.5 640 <30 
SEP 
23... 
NOV 

0900 14.27 520 8.0 11.5 18.5 7.7 84 1.9 1200 750 260 

04••• 0830 14.68 520 8.0 10.0 9.5 11.1 100 2.3 40 <30 --

HARD-�MAGNE-� CARBON�FLUO-
POTAS-� CHLO-�

NESS, CALCIUM SIUM, SODIUM, SIUM, BICAR-�ALKA- DIOXIDE SULFATE RIDE, RIDE, 

NONCAR- DIS- DIS- DIS- DIS- BONATE CAR- LINITY DIS- DIS- DIS- DIS­
BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE (MG/L SOLVED SOLVED SOLVED SOLVED 

(MG/L�(MG/L (MG/L��(MG/L��(MG/L��(MG/L�(MG/L��
(MG/L AS AS�(MG/L (MG/L
�


DATE CAC03)�AS MG)��AS K)��CAC03) AS CO2) AS SO4) AS F)
AS CA) AS NA) HCO3) AS CO3)�� AS CL)��


NOV 

06... 0 -- 250 0 200 3.2 --

JAN 

08... -- 250 0 200 8.0 

MAR 

18... 36 36 8.7 11 6.7 110 0 90 4.4 31 23 .2 


MAY 

06... 250 0 200 4.0 


JUL 

09•• • 260 0 210 6.6 

SEP 

23... 55 71 20 18 2.3 250 0 200 4.0 45 37 .2 


NOV 

04 •• 
 270 0 220 4.3 
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512� STREAMS TRIBUTARY TO LAKE ERIE 


04174050 HURON RIVER AT DELHI MILLS, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


SOLIDS, SOLIDS, NITRO..�NITRO.. 

SILICA, RESIDUE SUM OF�NITRO..��GEN,��NITRO.. GEN,AM.-
NITRO.. NITRO.. NITRO...�

DIS...�AT 180 CONSTI..��GEN,�GEN, GEN,��NITRO
GEN, GEN,��NO2.NO3�MONIA . NITRO-

SOLVED� DIS...�� GEN.�
DEG. C TUENTS, NITRATE NITRITE NO2•NO3 AMMONIA ORGANIC ORGANIC GEN, 

(MG/L DIS'.. DIS.. TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL�
TOTAL 

AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L�
(MG/L 


DATE SI02)��(MG/L)��AS N)��AS N)��AS N)��AS N)�
(MG/L) AS N) AS N) AS N) AS N) AS NO3) 


NOV 

06...� .34 .36 .38
.02��.34��


JAN 

8... 1.4 1.4 .33
.02��1.4��

MAR 

18w 4.4��181��.05��1.5��1.7��3.9��
210 1.5 1.6 .58 2.3 17 


MAY 

OF...� .40 .41 .24
.01��.40��


JUL 

9... .40 .42 .76
.02��.40��


SEP 

23... 9.6�� .24 .25 .02' .47 .72��3.2
353 327��.01��.24��.45��

NOV 

04'.•� .17 .01 .18 .17 .26 -- __ 


PHOS-
 MANGA...
PHORUS, PHORUS,�CHRO.. 

IRON, LEAD, NESE, MERCURY
PHOS ORTHOPH ORTHOPH ARSENIC CADMIUM MIUM, COBALT, COPPER,�


PHORUS, OSPHATE OSPHATE�DIS-
 DIS- DIS- DIS- DIS- DIS DIS-

SOLVED SOLVED SOLVED SOLVED
TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED�


(UG/L
(UG/L (UG/L (UG/L��
(UG/L (UG/L (UG/L�

AS P) AS AS) AS CD)��AS CR) AS CO) AS CU)� AS HG)
(MG/L (UG/L
(MG/L�(MG/L��(UG/L��


AS FE) AS PB) AS MN)��
DATE 45 P)��AS P)��


NOV 

06... .020�
.01 

JAN 

8... .020�
.01 
MAR 
18... .10�- -.300��.01 


MAY 

06... .010�
.01 

JUL 

9... .070�
.05 

SEP 


.00�2
23... .060�.00 

NOV 


.010 .01 


20�
0�1�<.1
10
0��0 0 
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STREAMS TRIBUTARY TO LAKE ERIE 


04174050 HURON RIVER AT DELHI MILLS, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


METHY-�
NAPH.. 

SELE-� LENE�
THA-


NICKEL, NIUM, ZINC, CARRON, BLUE LENES, 

DIS- DIS- DIS- ORGANIC ACTIVE POLY-�CHLOR-

SOLVED SOLVED SOLVED TOTAL SUB- CHLOR. PCB, ALDRIN, DANE, ODD, DDE, 

(UG/L (UG/L (UG/L (MG/L STANCE TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL


DATE�AS SE) AS ZN)��(MG/L)�(UG/L)��(UG/L)��(UG/L)
AS NI)�AS C)�(UG/L) (UG/L) (UG/L)�


NOV 
06... -- 6.8 .00 .00 .0 .00 .0 .00 .00 


JAN 

6.4 <.10 .00 .0 .00 .0 .00 .00
8... 


MAR 

18... 


MAY 

18 .00 .00 .0 .00 .0 .00 .00 


06•• • 8.9 
 .00 .00 .0 .00 .0 .00 .00 

JUL 

9... 
 10 <.10 .00 .0 .00 .0 .00 .00 


SEP 

23... 0 0 0 10 <.10 
 .00 .0 .00 .0 .00 .00
NOV 

04 •• • 8.3 <.10 <.1 <.01 <.1 <.01 <.01 


HEPTA-

DI- DI- HEPTA- CHLOR MALA-. 


DDT. AZINON, ELORIN ENDRIN, ETHION, CHLOR, EPDXIDE LINDANE THION• 

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 


DATE (UG/L) (UG/L) (Ur,/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 


NOV • 1979 

06... .00 .00 .00 .00 .00 .00 .00 .00 .00 

JAN • 1980 

8... .00 .00 .00 .00 .00 .00 .00 .00 .00 

MAR 

18... .00 .00 .00 .00 .00 .00 .00 .00 .00 


MAY 

06... .00 .00 .00 .00 .00 .00 .00 .00 .00 


JUL 

9... .00 .00 .00 .00 .00 .00 .00 .00 .00 

SEP 

23... .00 .00 .00 .00 .00 .00 .00 .00 .00 

NOV 

04.-
 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 


METHYL 

PARA-�PARA-.��TOTAL 

METHYL�


TRI- TOX-�

THION, THION, THION, APHENE, TRI- 2,4-D, 2,4,5-T SILVEX. 

TOTAL�TOTAL TOTAL��THION��TOTAL
TOTAL TOTAL TOTAL��


DATE�(UG/L) (UG/L)�
(UG/L)
(UG/L)�(UG/L)��(UG/L)�(UG/L) (UG/L)��


1979 

06...�.00 .00 0 .00 .07 .00 .01 


NOV�

.00 


JAN t��
1980 

08.04.�.00 .00 .00 0 .00 .04 .00 .01 

MAR 


.00 .00 .00 0 .00 

MAY 

06...�.00 0 .00
.00 .00 

JUL 

09...�
.00 .00 .00 0 .00 .83 .00 .00 

SEP 

23•• •�.00 .00 .00 0 .00 .08 .00 .01 


NOV 

04... <.01 <.01 <.01 <0.1 <.01 .06 .00 .00 




 

 
 
 

  
  

514 STREAMS TRIBUTARY TO LAKE ERIE 


04174500 HURON RIVER AT ANN ARBOR, MI 


LOCATION.--Lat 42°17'10", long 83°44'00", in NW-4 sec.28, T.2 S., R.6 E., Washtenaw County, Hydrologic Unit 04090005, on left bank 100 ft 

(30 m) upstream from bridge on Wall Street in Ann Arbor, 0.7 mi (1.1 km) downstream from Argo Dam, and 4.2 mi (6.8 km) upstream from 

Geddes Dam. 


DRAINAGE AREA.--729 mi. (1,888 km.). 


PERIOD OF RECORD.--February 1904 to current year. Monthly discharge only for some periods published in WSP 1307. Published as "at 

Geddes" February 1904 to December 1914 and as "at Barton" January 1914 to September 1940. 


REVISED RECORDS.--WSP 874: 1938. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 744.81 ft (227.018 m) National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). February 1904 to December 1914 at Geddes Dam, 4.2 mi (6.8 km) downstream, and January 1914 to 

September 1947, at Barton Dam, 2.6 mi (4.2 km) upstream, flow computed from records of operation of powerplants and records of 

depth of flow over dam and/or flow through undersluices. 


REMARKS.--Records good. Diversion above station for Ann Arbor municipal supply had negligible effect on natural flow prior to 1955, 

figures of runoff adjusted since. Flow regulated by powerplants prior to May 1962. From June 1962 to 1975 occasional regulation 

for lake level control operations above station. Since 1975 extensive regulation of flow exists due to automation of gates at 

dams above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--76 years, 452 ft3/s (12.80 m./s), 8.42 in/yr (214 mm/yr), adjusted for diversion since 1955. 


EXTREgES FOR PERIOD OF RECORD.--Maximum daily discharge, 5,840 ft3/s (165 m3/s), Mar. 14, 1918; minimum daily, 4 ft3/s (0.11 m3/s) 

Aug. 2, Sept. 11, 1931 (plant leakage), but may be doubtful due to change in leakage. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,310 ft3/s (65.4 m3/s) Aug. 31, gage height, 15.08 ft (4.596 m); minimum daily discharge, 

86 ft3/s (2.44 m3/s) Oct. 4. 


DISCHARGE,� 1980
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 

MEAN VALUES 


DAY OCT NOV DEC��JAN FEB MAR APR��MAY JUN�JUL AUG SEP 

1 115 224 569�689 280 312 1080 968 563 240 208 660 
2 100 200 470�654 276 280 1030 915 495 284 460 843 
3 141 288 460�593 276 288 1110 831 850 260 654 707 
4 86 347 485�599 268 276 1560 799 961 200 569 536 
5 144 216 581�546 240 276 1710 593 719 260 395 536 

6 132 429 546�470 248 264 1580 677 671 236 370 500 
7 153 390 400�460 244 248 1410 671 799 260 385 490 
8 171 260 395�419 232 264 1330 635 915 228 409 395 
9 144 380 385�390 240 260 1400 541 831 240 439 465 
10 162 405 405�385 232 292 1460 530 731 216 419 445 

11 178 366 400�541 244 264 1390 495 683 216 370 419 
12 186 541 414�460 228 256 1250 575 642 150 260 385 
13 175 510 400�465 224 264 1290 599 605 208 288 409 
14 186 182 385�475 240 280 1330 575 587 186 400 490 
15 189 288 370�475 216 272 1460 525 889 182 375 460 

16 147 284 380�470 228 375 1380 419 935 333 320 409 
17 141 304 337�460 240 1340 1010 510 660 276 248 605 
18 159 280 333�520 236 1290 1320 915 623 193 366 713 
19 126 292 308�505 236 1110 1240 929 666 236 304 654 
20 178 296 288�475 224 1290 1120 811 671 186 617 587 

21 212 288 288�465 240 1290 1090 725 552 189 755 563 
22 193 380 320�450 455 1270 1010 713 465 212 737 623 
23 240 485 361�429 558 1180 975 677 439 189 617 683 
24 248 500 599�370 455 1160 896 648 460 171 490 666 
25 193 480 850�390 414 1200 876 605 405 98 414 695 

26 165 569 975�337 347 1160 902 541 419 138 460 617 
27 162 654 902�366 380 1040 856 424 400 165 385 599 
28 162 635 843�356 351 975 915 304 356 186 385 587 
29 171 581 768�328 316 975 623 375 171 312 385 558 
30 156 563 725�312 --- 995 761 500 280 220 505 575 
31 189 --- 695�308 1040 --- 593 --- 240 587 ---

TOTAL 5104 11617 15637�14162 8368 21786 35364 19618 18443 6710 13576 16874 
MEAN 165 387 504�457 289 703 1179 633 615 216 438 562 
MAX 248 654 975�689 558 1340 1710 968 961 333 755 843 
MIN 86 182 288�308 216 248 623 304 171 98 208 385 
MEAN+ 184 405 521 473 306 720 1196 652 635 242 458 582 
CFSM+ .25 .56 .71 .65 .42 .99 1.64 .89 .87 .33 .63 .80 
IN+ .29 .62 .82 .75 .45 1.14 1.83 1.03 .97 .38 .73 .89 

TOTAL 144805
CAL YR 1979�MEAN 397�MAX 1430 MIN 55 MEAN+ 418 CFSM+ .57 IN+ 
7.79 

TOTAL 187259 MEAN 512�
MIR YR 1980� MAX 1710 MIN 86 
 MEAN+ 531 CFSM+ .73 IN+ 9.91 




 

 

     

     
     

515 STREAMS TRIBUTARY TO LAKE ERIE 


04174800 HURON RIVER AT YPSILANTI, MI 


LOCATION.--Lat 42014'57", long 83036'45", in SW4 sec.4, T.3 S., R.7 E., Washtenaw County, Hydrologic Unit 04090005, on left bank 30 ft 

(9 m) downstream from bridge on Forest Avenue in Ypsilanti, 4.9 mi (7.9 km) downstream from Geddes Dam, 5.6 mi (9.0 km) upstream 

from Ford Dam, and at mile 42.8 (68.9 km). 


DRAINAGE AREA.--807 mil (2,090 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--JUne 1974 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 700 ft (213 m) from topographic map (nearest 5 ft). 


REMARKS.--Water-discharge records good. Considerable regulation caused by many dams above station; storage capacity is small. 


AVERAGE DISCHARGE.--6 years, 555 ft3/s (15.72 m3/s), 9.34 in/yr (237 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,300 ft3/s (122 m3/s) Mar. 5, 1976, gage height, 12.50 ft (3;810 m); minimum 

daily, 64 ft3/s (1.81 m3/s) Sept. 4, 1978. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,660 ft3/s (75.3 m3/s) Mar. 17, gage height, 11.22 ft (3.420 m); minimum daily, 142 ft3/s 

(4.02 m3/s) Oct. 5; minimum gage height, 6.44 ft (1.963 m) Nov. 16. 


DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 165 254 605 749 305 335 1190 1010 714 309 213 805 
2 160 242 560 720 302 322 1130 953 560 308 715 1030 
3 181 275 528 663 306 331 1220 869 1000 322 791 832 
4 145 367 532 631 308 317 1980 817 1100 248 629 583 
5 142 263 629 603 286 323 1830 625 832 306 446 599 

6 232 450 644 498 297 301 1650 722 718 310 393 570 
7 174 377 499 534 286 282 1470 691 972 283 403 521 
8 217 291 466 477 273 314 1420 651 1030 286 401 461 
9 213 401 463 416 277 288 1500 548 921 290 422 604 
10 211 399 447 413 276 373 1560 571 801 270 473 535 

11 221 364 441 553 270 339 1480 504 739 251 406 464 
12 244 634 440 528 247 299 1350 582 710 219 278 442 
13 218 620 437 522 263 327 1330 618 665 253 298 578 
14 194 300 416 520 273 317 1560 597 629 217 422 589 
15 205 250 416 492 257 340 1690 523 1080 222 379 531 

16 219 274 402 528 266 521 1520 458 1080 563 330 512 
17 167 349 364 546 242 1940 1110 536 817 279 241 774 
18 166 347 350 603 251 1560 1360 1070 665 268 355 825 
19 199 361 363 577 277 1240 1300 999 734 239 342 736 
20 176 352 352 556 262 1370 1180 850 695 272 807 694 

21 180 368 329 525 272 1570 1140 796 609 229 775 635 
22 207 440 393 516 722 1420 1070 735 528 251 763 779 
23 241 615 439 485 698 1290 1020 720 477 237 699 828 
24 266 688 785 421 530 1280 943 698 474 223 486 791 
25 214 569 1110 445 488 1340 921 618 464 160 464 780 

26 187 719 1140 392 398 1250 930 607 442 152 453 753 
27 170 746 1000 415 436 1120 885 462 422 182 497 707 
28 208 762 925 394 405 1050 994 366 392 325 426 680 
29 194 677 856 380 336 1100 737 384 272 425 429 642 
30 206 635 809 353 --- 1090 806 588 240 292 503 629 
31 210 --- 767 344 1230 --- 673 --- 219 718 ---

TOTAL 6132 13389 17907 15799 9809 25179 38276 20841 20782 8410 14957 19909 
MtAN 198 446 578 510 338 812 1276 672 693 271 482 664 
MAX 266 762 1140 749 722 1940 1980 1070 1100 563 807 1030 
MIN 142 242 329 344 242 282 737 366 240 152 213 442 
CFSM .25 .55 .72 .63 .42 1.01 1.58 .83 .86 .34 .60 .82 
IN. .28 .62 .83 .73 .45 1.16 1.76 .96 .96 .39 .69 .92 

CAL YR 1979 TOTAL 169614 MEAN 465 MAX 1990 MIN 99 CFSM .58 IN 7.82 
wTR YR 1980 TOTAL 211390 MEAN 578 MAX 1980 MIN 142 CFSM .72 IN 9.74 
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STREAMS TRIBUTARY TO LAKE ERIE 


04174800 HURON RIVER AT YPSILANTI-CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


COOPERATION.--Bimonthly samples uere collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPF-� OXYGEN, 

CIFIC� DIS- OXYGEN�COLI' 


STREAM CON-� SOLVED DEMAND, COLI- FORMS HARD 

FLOW, DUCT-�TEMPER- TEMPER- OXYGEN, (PER- BIOCHEM FORM, FECAL, NESS 

INSTAN... ANCE� (MG/L
PH ATURE, ATURE, DIS-.. CENT UNINHIB COM.. EC�


TIME�FIELD WATER SATUR- PLETE AS
TANEOUS (MICRO-�AIR��SOLVED��5 DAY��BROTH��

DATE�(CFS) (UNITS) (DEG C) ATION) (MPN) CACO3)
MHOS)��(DEG C)��(MG/L)��(MG/L)��(MPN)��


NOV 

05... 1245��650�� 8.5 108 110�
236 8.3 10.5��12.4��6.0��<10 

JAN 

07... 1130��650�� .5 99 50�
495 7.2� 13.9��5.9��<10 

MAR 

17... 1050��601��16.0��13.6��10��<10��
3360 7.7 1.5 101 770 210 


MAY 

05... 1030��530��24.0��9.4��2.6��<30
960 7.8 16.0 99 150�

JUL 

09... 1020��580��21.0��7.2��2.2��90
100 7.8 25.0 88 390�

SEP 

22... 1315��600��20.5 8.5�� 640 290
675 8.0 25.5�� 100 1.7��70��

NOV 

03... 1130 472 600 8.1 15.5 8.0 12.8 89 3.3 30 <30 


HARD-� FLUO...
MAGNE..�POTAS-� CARBON�CHLO..�

NESS, CALCIUM SIUM, SODIUM, SIUM, BICAR..�ALKA- DIOXIDE SULFATE RIDE, RIDE, 

NONCAR- DIS.. DIS... DIS- DIS- BONATE CAR- UNITY DIS- OIS
OIS... DIS�

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED SOLVED SOLVED

(MG/L�(MG/L AS�AS�(MG/L (MG/L
(MG/L (MG/L��(MG/L��(MG/L�(MG/L�(MG/L��


DATE CACO3)��AS MG)��AS K)��AS CO3)�� AS CL)��
AS CA) AS NA) HCO3) CACO3) AS CO2) AS SO4) AS F) 


NOV 

05... 250 200�
0��2.0 


JAN 

07... 240 200�
0��24 

MAR 

17... 55�16��3.5�0��6.1��70��
58 43�190 160 46 .2 


MAY 

05... 250 0��6.3��
200 --


JUL 

09... 250 0��17
200�

SEP 

22... 70� 23�270 220 51 .3
82 21��3.1�0��4.1��48��

NOV 

03... 270 0 220 3.4 
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STREAMS TRIBUTARY TO LAKE ERIE 


04174800 HURON RIVER AT YPSILANTI. MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


SOLIDS. SOLIDS.� NITRO-�NITRO... 

SILICA. RESIDUE SUM OF�SOLIDS. NITRO-��NITRO-.��NITRO-�
NITRO- GEN.�NITRO- GEN,AM-

DIS-�AT 180 CONSTI-��GEN,��GEN.��GEN.��MONIA •��
DIS- GEM, NO2•NO3 GEN, NITRO-

SOLVED�DEG. C TUENTS,�SOLVED NITRATE NITRITE NO2•NO3�AMMONIA ORGANIC ORGANIC�
DIS-� GEN. 

(MG/L DIS- DIS- (TONS TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL 

AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE SI02)��(MG/L)��AS N)��AS N)��AS N)��AS N)��
(MG/L) DAY) AS N) AS N) AS N) AS N) 


NOV 

05... .93 .040 .97 .93 .640 

JAN 

07... 1.6 .060 1.7 1.6 .520 --


MAR 

17... 4.9 364 338 3300 .69 .060 .75 .69 .290 1.5 1.8 2.6 


MAY 

O5... 1.1 .020 1.1 1.1 .760 


JUL 

09... 1.3 .080 1.4 1.3 .900 


SEP 

22... 10 394 374 718 .61 .170 .78 .61 .160 .63 .79 1.6 


NOV 
03... -- .63 .010 .64 .63 .220 --

PHOS-� METHY-
PHOS-�
 
PHORUS, PHORUS.� MANGA-�LENE 


NITRO- PHOS- ORTHOPH ORTHOPH ARSENIC CADMIUM COBALT, IRON. LEAD.�
NESE. MERCURY BLUE 

GEN. PHORUS. OSPHATE OSPHATE DIS-�DIS- DIS-�DIS- DIS-.�
DIS-��DIS- ACTIVE 

TOTAL TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB-. 

(MG/L�(MG/L (MG/L��(UG/L��(UG/L��(UG/L��(UG/L��
(MG/L (UG/L (UG/L (UG/L STANCE 


DATE AS NO3)��AS P)��AS AS)��AS CO)��AS P8)��AS HG)��
AS P) AS P) AS CD) AS FE) AS MN) (MG/L) 


NOV 
05... .020 .020 .00 

JAN 
07... .010 .010 .... <.10 

MAR 
17... 11 .310 .020 .020 .00 

MAY 
05... .050 .010 .50 

JUL 
09... .070 .070 <.10

SEP 
22... 7.0 .080 .020 .000 2 0 0 0 0 30 <.1 <.10 

NOV 
03... -- .030 .030 -- -- - <.10 
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STREAMS TRIBUTARY TO LAKE ERIE 


04174900 FORD LAKE NEAR RAWSONVILLE, MI 


LOCATION.--Lat 42°12'22", long 83°33'28", in SW% sec.24, T.3 S., R.7 E., Washtenaw County, Hydrologic Unit 04090005, at upstream side 

of Ford Dam at Rawsonville Road, 1 mi (1.6 km) west of Rawsonville, 3.0 mi (4.8 km) upstream from Belleville Dam, 3.5 mi (5.6 km) 

southeast of Ypsilanti, 4.2 mi (6.8 km) downstream from gaging station at Ypsilanti, and 37.4 mi (60.2 km) upstream from mouth. 


DRAINAGE AREA.--814 mi. (2,110 km2). 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE­ OXYGEN,

CIFIC 
 DIS- OXYGEN�COLI-

CON­ SOLVED DEMAND, COLI- FORM, HARD-

DUCT­ TEMPER- TEMPER- OXYGEN, (PER.. BIOCHEM FORM, FECAL, NESS

ANCE PH ATURE, ATURE, DIS- CENT UNINHIB COM- EC�
(MG/L


TIME�(MICRO- FIELD�WATER�SOLVED SATUR..��PLETE�BROTH�
AIR� 5 DAY� AS

DATE�MHOS) (DEG C1 (DEG C)��ATION)��(MPN)��CAC03)
(UNITS)�(MG/L) (MG/L) (MPN)�


NOV 

05... 1420 8.4 6.5 82
695 12.0 9.4 5.7 80 <10


JAN 

07• • • 1220 625 
 7.8 -6.0 .5 13.7 99 4.3 20 <10

MAR 

17... 1330 680 7.8 9.0 
 2.5 13.2 96 6.8 <10 <10 270


MAY 

05• • • 
 1230 565 8.1 25.5 18.0 13.8 69 4.9 30 <30

JUL 

09... 1100 550 
 8.1 19.5 25.5 8.2 100 1.0 200 <30


SEP 

22... 1510 580 8.3 
 30,5 22.5 8.4 99 3.8 70 <30 260 

NOV 

03-- 1250 600 8.0 21.5 10.0 9.4 82 2.0 40 <30' --


HARD-�MAGNE-�POTAS-� CARBON 

NESS, CALCIUM SIUM, SODIUM, SIUM, BICAR-�ALKA.. DIOXIDE SULFATE 


NONCAR.. DIS..��DIS-.��BONATE��LINITY�DIS..
DIS- DIS.. CAR-�DIS..�

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED 

(MG/L (MG/L��(MG/L��AS��AS��(MG/L
(MG/L (MG/L (MG/L (MG/L�


DATE�AS CA)��AS NA)��HCO3)��CAC03) AS CO2) AS SO4)
CAC03) AS MG) AS K) AS CO3)�


NOV 

05•• • 220�
1.5 


JAN 

07• • • 230�0 5.8 


4 190��


190��

MAR 


77 75��39��240��200��6.1�
0 64 

MAY 

05• • • 230�0 190��


17•• • 21 3.4 


2.9 

JUL 

09• • • 240�
3.1 

SEP 

22•• • 68 68��24��230�� 1.8�


0 200��


21 2.9 0 190��51 

NOV 


260 0 210 4.2
03- • • 


SOLIDS, SOLIDS,� NITRO-

CHLO- FLUO-�� NITRO.. GEN,�
SILICA, RESIDUE SUM OF NITRO..��NITRO-��NITRO-

RIDE, RIDE,��AT 1-80�GEN,��GEN,��GEN,
DIS-�CONSTI.. GEN, NO20403�

ms- DIS..�DEG. C TUENTS, NITRATE NITRITE NO2.NO3�AMMONIA
SOLVED� DIS...�

SOLVED SOLVED (MG/L DIS- DIS- TOTAL TOTAL TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L


DATE�AS F)��(MG/L)�AS N)��AS N)��AS N)
AS CL) SI02)�(MG/L) AS N) AS N)�


NOV 

05...� 1.1�1.1��1.1
.03 1.1�


JAN 

07...� .10�.04 .10�
.14��.57 

MAR 

17...�67�.3�423��.90��.98��.48
6.2 398 .08 .90�


MAY 

.03 .56�


JUL 

09...� .56�.96��.96 


05.o.� .56�.59��.76 


.40 .56�

SEP 

22...�50�.3�377��.46�� .46�
7.7 340 .04 .50��.34 

NOV 

03--- -- .84 .01 .85 .84 .60 
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STREAMS TRIBUTARY TO LAKE ERIE 


04174900 FORD LAKE NEAR RAWSONVILLE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


NITRO-� PHOS-.�
PHOS-

NITRO- GEN,AM-� PHORUS, PHORUS,�CHRO... 

GEN,�MONIA • NITRO-��ORTHOPH ORTHOPH ARSENIC CADMIUM�
NITRO- PHOS-�� MIUM, 


ORGANIC ORGANIC GEN,� DIS- DIS-
GEN, PHORUS, OSPHATE OSPHATE DIS-�

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED 

(MG/L�(MG/L (MG/L��(MG/L��(MG/L��(UG/L��
(MG/L (MG/L (UG/L (UG/L 


DATE AS N)��AS N)��AS P)��AS P)��AS CD)��
AS N) AS NO3) AS P) AS AS) AS CR) 


NOV 

05... .... .010 .01 
JAN 
07... .050 .05 
MAR 
17... .92 1.4 2.4 11 .050 .01 .01 

MAY 
05... .030 .00 

JUL 
09... .050 .02 --

SEP 
22... .76 1.1 1.6 7.1 .060 .01 .00 2 0 10• 

NOV 
03 �• • .030 .02 --

METHY-

MANGA-�SELE-�LENE 


COBALT, COPPER, IRON, LEADS NESE, MERCURY NICKEL, NIUM, ZINC,��
BLUE 

DIS-�DIS- DIS-��DIS-��DIS- DIS-��DIS-.��
DIS- DIS- ACTIVE 

SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB-

(UG/L�(UG/L (UG/L��(UG/L�� (UG/L��
(UG/L (UG/L STANCE
(UG/L (UG/L��


DATE AS CO)��AS FE) AS MN) AS HG) AS NI) AS ZN)��������
AS CU) AS PB) AS SE) (MG/L) 


NOV 

05...� .00
-.. 
JAN 

07...�....� <.10 

MAR 


.00 

MAY 

05...�
 

17... 

.00 

JUL 

09...� <.10 


SEP 
22...�0 0 <.10
0 0 10 <.1������9 0 10���


NOV 
� --� <.10
03• • • 



 

    

 

 
 
 

 

 

 

  

   

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

  
   

520 STREAMS TRIBUTARY TO LAKE ERIE 


04175340 STONY CREEK AT OAKVILLE, MI 


LOCATION.--Lat 42°05'05", long 83034'43", in SE4 SE' sec.34, T.4 S., R.7 E., Washtenaw County, Hydrologic Unit 04100001, on left bank at 

downstream side of bridge on TUttle Hill Road, 300 ft (91 m) downstream from Paint Creek, and 0.2 mi (0.3 km) northeast of Oakville. 


DRAINAGE AREA.--68.0 mi. (176.1 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 645 ft (197 m) from topographic map (nearest 5 ft). Prior to July 31, 1970, non-

recording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--10 years, 45.9 ft3/s (1.300 m3/s), 9.17 in/yr (233 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 860 ft3/s (24.4 m3/s) Mar. 21, 1978, gage height, 8.24 ft (2.512 m); maximum gage 

height, 8.31 ft (2.533 m) Feb. 20, 1971, backwater from ice; minimum discharge, 2.7 ft3/s (0.076 10/s) Aug. 24, 1971, gage height, 

1.00 ft (0.305 m) 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Dec. 25 1900 582 16.5 7.63 2.326 Apr. 4 1200 626 17.7 7.74 2.359 
Feb. 23 
Mar. 17 

0100 
2100 

351 
713 

9.94 
20.2 

6.88 
7.94 

2.097 
2.420 

Apr. 15 
May 18 

0200 
1800 

582 
333 

16.5 
9.43 

7.63 
6.78 

2.326 
2.067 

Mar. 22 0200 538 15.2 7.52 2.292 June 3 1800 *755 21.4 *8.03 2.448 
Mar. 25 1000 306 8.67 6.61 2.015 June 8 0800 320 9.06 6.70 2.042 
Mar. 31 2200 326 9.23 6.74 2.054 

Minimum discharge, 6.7 ft3/s (0.19 m3/s) Oct. 1; minimum gage height, 1.45 ft (0.442 m) July 25, 27. 

DISCHARGE. I" CUPIC FFFT PER SFC0,1D. WATER YEAR OCTOPFR 1979 TO SEPTEMBER 1980 
MEAN VAS UES 

DAY OCT NOV DEC JAN FFH MAR APR MAY JUN JUL AUG SEP 

1 6.9 15 52 60 17 27 224 81 29 17 18 94 
2 7.3 18 42 53 16 25 149 66 65 16 62 70 
3 7.9 15 38 48 16 23 136 56 442 15 200 47 
4 8.9 14 34 43 15 21 502 47 495 14 100 32 
5 8.9 14 34 38 15 22 384 40 158 18 48 27 

6 10 15 44 35 15 21 182 35 99 22 30 23 
7 
P 

15 
11 

14 
13 

42 
39 

12 
31 

15 
15 

19 
18 

131 
120 

32 
29 

112 
258 

16 
14 

25 
20 

20 
19 

9 10 13 32 27 14 19 214 28 112 13 18 26 
10 9.8 21 30 25 14 20 231 27 74 15 18 49 

11 10 17 32 48 14 34 153 33 54 14 24 26 
12 13 14 32 62 14 30 141 33 43 12 27 21 
13 14 13 31 48 14 28 118 38 36 13 22 24 
14 13 13 27 38 14 27 223 64 33 12 21 42 
15 11 13 27 34 14 30 530 45 56 11 20 28 

16 11 15 24 35 14 100 303 36 248 12 16 24 
17 11 14 22 50 14 460 151 36 137 23 15 34 
18 11 13 21 59 14 566 114 255 70 13 17 43 
19 11 12 21 52 14 217 95 172 54 10 15 27 
20 13 12 21 44 15 139 79 96 57 11 63 22 

21 14 12 20 38 15 312 68 66 42 10 88 19 
22 13 15 26 33 160 410 61 50 34 11 139 17 
23 14 35 60 30 255 171 54 40 28 10 53 25 
24 16 85 168 28 95 146 48 36 29 8.6 32 20 
25 15 71 538 25 61 255 59 34 25 8.2 25 17 

2b 15 138 44? 24 46 142 53 27 22 8.8 21 19 
27 16 117 187 22 38 116 48 25 19 8.8 19 18 
28 16 126 116 21 34 113 106 24 18 28 17 16 
29 17 124 92 19 30 164 99 22 17 40 17 15 
30 15 71 78 19 --- 160 98 24 16 50 16 14 
31 14 --- 67 18 243 --- 34 --- 34 17 ---

TOTAL 378.7 1082 2439 1139 1027 4078 4874 1631 2882 508.4 1223 878 
MEAN 12.2 36.1 78.7 36.7 35.4 132 162 52.6 96.1 16.4 39.5 29.3 
MAX 17 138 538 62 255 566 530 255 495 50 200 94 
MIN 6.9 12 20 18 14 18 48 22 16 8.2 15 14 
CFSM .18 .53 1.16 .54 .52 1.94 2.38 .77 1.41 .24 .58 .43 
IN. .?1 .59 1.33 .62 .56 2.23 2.67 .89 1.58 .28 .67 .48 

CAL YR .1979 TOTAL 1630.1.9 MEAN 44.7 MAX 679 MIN 5.7 CFSM .66 IN 8.92 

MIR YR 1980 TOTAL 22140.1 MEAN 60.5 MAX 566 MIN 0.9 CFSM .89 IN 12.11 
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STREAMS TRIBUTARY TO LAKE ERIE�
 

04175597 RIVER RAISIN NEAR SHARONVILLE, MI 


LOCATION.--Lat 42.10'04", long 84007'21", in SW4 sec.31, T.3 S., R.3 E., Washtenaw County, Hydrologic Unit 04100002, at bridge on 
Sharon Valley Road, 2.0 mi (3.2 lm►) southwest of Sharonville, 4.0 mi (6.4 km) upstream from gaging station near Manchester, 4.0 mi 
(6.4 km) northwest of Manchester, and 113 mi (182 km) upstream from mouth. 


DRAINAGE AREA.--121 mil (313 km2). 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


REMARKS.--Estimates of water discharge are based on streamflow records at gaging station near Manchester. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, conforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE-� OXYGEN, 

CIFIC� DIS- OXYGEN�COLI-


STREAM- CON-� SOLVED DEMAND, COLI.. FORM,�
HARD.. 

FLOW, DUCT-�TEMPER- TEMPER- OXYGEN, (PER- BIOCHEM FORM, FECAL, NESS 

INSTAN- ANCE�PH ATURE, ATURE, DIS- CENT UNINHIB COM-. EC�
(MG/L 


TIME� FIELD WATER�SATUR... PLETE AS
TANEOUS (MICRO-�AIR��SOLVED�5 DAY��BROTH��

DATE�(CFS) (UNITS) (DEG C) ATION) (MPN) CAC03)
MHOS)��(DEG C)��(MG/L)��(MG/L)��(MPN)��


NOV 

�
06•• • 1515�560��7.5��10.8��2.2��<10
30 8.3 4.5 86 110�


JAN 

�
09•• • 490�
1000�E89� -4.5��13.6�3.6��<10
7.8 .0 99 20�


MAR 

�
19... 1255�325��10.5��11.5��6.4��<10��
E260 7.1 2.0 82 880 150 


MAY 
�
07... 1230�450��13.0�� 81 110�70
E120 8.2 15.5 8.8��2.8��
JUL 
11... 1130�79�7.7 25.5 84 640�450�27.5��6.9��1.5��120 


SEP 

24... 1145�460�� 17.0 79�640 240

�

E120 8.0 15.5�8.0��.9�280��

NOV 

04... 1510��E72 480 7.8 9.0 9.5 11.2 100 1.8 90 40 --


HARD-�MAGNE-�POTAS-� CHLO-�
CARBON� FLUO-

NESS, CALCIUM SIUM, SODIUM, SIUM, BICAR-�ALKA- DIOXIDE SULFATE RIDE, RIDE, 

NONCAR- DIS.. DIS- DIS- DIS- BONATE CAR- LINITY DIS... DIS- DIS- DIS.. 

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED SOLVED SOLVED 

(MG/L�(MG/L (MG/L��(MG/L��(MG/L�(MG/L�(MG/L��
(MG/L AS�AS�(MG/L (MG/L 


DATE�AS CA) AS NA) HCO3)�CAC03) AS CO2) AS SO4) AS F)
CAC03)�AS MG)��AS K)��AS CO3)� AS CL)��


NOV 

6... 270 220�
0��2.2 

JAN 

09... - - 250 200�0��6.3 

MAR 

19... 19�10��5.2�0��20��27��
42 13�160 130 31 .2 


MAY 

7... 250 0��2.5
200�

JUL 
1 1 ••• 260 210�0��8.3 


SEP 

24•• • 38�19�10�1.9�0��3.9��21��
64� 250 200 19 .2 


NOV 

04... -- -�� 270 0 220 6.8 --
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STREAMS TRIBUTARY TO LAKE ERIE 


04175597 RIVER RAISIN NEAR SHARONVILLE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,� NITRO-�NITRO-

SILICA, RESIDUE SUM OF�NITRO-��GEN,��NITRO-. GEN,AM-
NITRO- NITRO- NITRO-�

DIS-�CONSTI-��GEN,��NO2•NO3��GEN,��NITRO-��
AT 180 GEN, GEN, GEN, MONIA • NITRO-

SOLVED� AMMONIA ORGANIC ORGANIC GEN,��
DEG. C TUENTS, NITRATE NITRITE NO2.NO3 DIS-�� GEN, 

(Mr,/L DIS- DIS- TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL 

AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE 5IO2)��(MG/L)��AS N)��AS N)��AS N)��AS N)��
(MG/L) AS N) AS N) AS N) AS N) AS NO3) 


NOV 

06...� .61 .010��.61��
.62 .390 


JAN 

09...� .75 .77 .490
.020��.75��

MAR 

19... 5.6��218��2.0 .380 1.7 16
292 2.0 .040��2.0��1.3��3.7��


MAY 

07.o.� .59 .60 .380
.010��.59��


JUL 

11...� .20 .980
.17 .030��.17��


SEP 

24... 8.4��269��.010��.44��.62��1.2��
315 .54 .55 .010 .63 5.2 


NOV 
04... .73 .000 .73 .73 .160 --

PROS- PROS-�� 
PHORUS, PMORUS,� 

METHY 
MANGA-�LENE 

PROS- ORTHOPH ORTHOPH ARSENIC CADMIUM COBALT, IRON, LEAD,�
NESE, MERCURY BLUE 

PHORUS, OSPHATE OSPHATE DIS-� DIS- DIS-�
DIS- DIS..�DIS-.��DIS- ACTIVE 

TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB-

(MG/L (MG/L (UG/L (UG/L (UG/L (UG/L STANCE
(MG/L (UG/L������(UG/L��(UG/L��


DATE AS P) AS P) AS P) AS AS)����AS FE) AS PB)��AS MN) AS HG)��(MG/L)
AS CD) AS CO)��


NOV 

06• • • .010 .000�� .00 


JAN 

09•• • .010 .010�� <.10 


MAR 

19... .050�� .00
.140 .000�
 

MAY 

07• • • .040 .000��
 .00 


JUL 

1 1 ••• .020 .020�� <.10 


SEP 

24•• • .030 .000 2��2 30 20 <.1��<.10
.010�� 0��0��


NOV 

04... .020 .020 <.10 




 

   
         

          
    

 

       

  
  

523 STREAMS TRIBUTARY TO LAKE ERIE 


04175600 RIVER RAISIN NEAR MANCHESTER, MI 


LOCATION.--Lat 42010'05", long 84004'34", in NE; 5E4 sec.33, T.3 S., R.3 E., Washtenaw County, Hydrologic Unit 04100002, on left bank 

8 ft (2 m) downstream from bridge on Sharon Valley Road, and 2.5 mi (4.0 km) northwest of Manchester. 

DRAINAGE AREA.--132 mil (342 km2). 

PERIOD OF RECORD.--January 1970 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 900 ft (274 m) from topographic map (nearest 10 ft). Prior to July 30, 1970, non-
recording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Occasional regulation by many dams above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--10 years, 101 ft3/s (2.860 m3/s), 10.39 in/yr (264 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 565 ft3/s (16.0 m3/s) Mar. 5, 1976, gage height, 6.46 ft (1.969 m); minimum, 4.5 ft3/s

(0.13 m3/s) Nov. 29, 1971; minimum gage height, 1.16 ft (0.354 m) Oct. 12, Nev. 4, 1978. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 280 ft3/s (7.93 m3/s) and maximum (*): 


Date Time 
Discharge 

(ft3/s) (m3/s) 
Gage height 
(ft) (m) Date Time 

Discharge 
(ft3/s) (m3/s) 

Gage height 
,(ft) (m) 

Mar. 18 0100 330 9.35 5.17 1.576 June 5 1700 295 8.35 5.01 1.527 
Apr. 8 2000 *349 9.88 *5.27 1.606 

Minimum discharge, 9.4 ft3/s (0.27 m3/s) Oct. 28, gage height, 1.34 ft (0.408 m). 


DISCHARGE. IN CUPIC FFET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VA)UES 

DAY OCT NOV DEC JAN FER MAR APR MAY JUN JUL AUG SEP 

1 15 27 123 151 61 85 270 207 51 55 46 146 
2 16 37 109 145 60 82 260 194 60 65 88 185 
3 17 40 100 135 59 76 257 179 207 61 190 175 
4 18 36 118 130 58 70 322 166 255 56 191 161 
5 18 33 94 120 57 64 332 143 277 58 167 147 

6 19 35 105 115 56 53 312 136 258 66 145 129 
7 22 33 101 110 55 53 302 127 239 64 129 115 
8 21 35 98 100 55 57 334 116 262 76 114 79 
9 21 40 89 97 54 61 327 107 252 64 102 88 

10 21 39 84 95 54 67 320 100 235 71 94 97 

11 22 41 81 130 54 80 306 108 210 72 93 96 
12 26 42 86 145 53 75 291 110 194 71 98 74 
13 28 36 85 140 53 74 276 117 179 69 99 85 
14 26 37 78 130 53 68 270 125 177 65 105 102 
15 24 39 72 115 53 68 295 118 201 61 113 91 

16 24 37 69 110 52 85 293 110 249 63 110 87 
17 24 38 67 120 52 243 284 112 222 72 103 117 
18 24 41 64 118 52 304 267 179 201 71 99 143 
19 29 39 61 110 52 280 244 196 184 69 93 131 
20 30 38 58 101 52 258 232 182 172 65 124 117 

21 29 42 56 95 52 260 222 162 158 58 152 106 
22 28 49 62 88 129 274 216 152 146 57 148 104 
23 33 82 89 84 167 271 206 141 129 54 142 132 
24 37 118 139 83 134 266 194 122 120 50 130 128 
25 34 121 230 79 115 277 203 98 114 46 116 116 

26 31 146 244 76 105 266 202 90 100 41 105 114 
27 30 160 230 72 91 259 191 84 95 38 100 105 
28 20 156 208 69 92 254 200 105 87 49 94 93 
29 30 152 189 67 89 259 209 121 81 62 88 83 
30 27 139 173 65 --- 270 214 117 68 54 83 76 
31 24 --- 161 63 273 --- 118 --- 49 91 ---

TOTAL 768 1908 3523 1258 2075 5132 7851 4142 5183 1872 3552 3422 
MEAN 24.8 63.6 114 105 71.6 166 262 134 173 60.4 115 114 
MAX 37 160 244 151 167 304 334 207 277 76 191 185 
MIN 15 27 56 63 52 53 191 84 51 38 46 74 
CFSM .19 .48 .86 .80 .S4 1.26 1.99 1.02 1.31 .46 .87 .86 
TN. .22 .54 .99 .92 .58 1.45 2.21 1.17 1.46 .53 1.00 .96 

CAL YM 1979�TOTAL 33566.0 
410 VP 1980 TOTAL 42686.0 

MEAN 
MEAN 

92.0 
117 

MAX 393 
Max 334 

NIP,' 7.0 
MIN 15 

CFSM .70 
CFSM .89 

IN 9.46 
IN 12.03 
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STREAMS 'TRIBUTARY TO LAKE ERIE 


04175610 RIVER RAISIN AT MANCHESTER, MI 


LOCATION.--Lat 42.08'52", long 84.00'56", in SE' sec.l, T.4 S., R.3 E., Washtenaw County, Hydrologic Unit 04100002, at bridge on Austin 

Road, 1.0 mi (1.6 km) east of Manchester, 0.6 mi (1.0 km) downstream from Ford Dam, 5.3 mi (8.5 km) downstream from gaging station 

near Manchester, and 104 mi (167 km) upstream from mouth. 


DRAINAGE AREA.--148 mi. (383 km2). 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE-� OXYGEN, 

CIFIC� DIS- OXYGEN�COLI-


STREAM CON-� SOLVED DEMAND, COLI- FORM,�
HARD-

STAGE DUCT-�TEMPER- TEMPER- OXYGEN, (PER- BIOCHEM FORM, FECAL, NESS 

(FT ANCE� (MG/L
PH ATURE, ATURE, DIS- CENT UNINHIB COM- EC�


TIME�(MICRO-��AIR��SOLVED��5 DAY��BROTH��
ABOVE FIELD WATER SATUR- PLETE AS 

DATE �DATUM) (DEG C)��(MG/L)��(MG/L)��(MPN)��
MHOS)�� (MPN) CAC03)
(UNITS) (DEG C) ATION) 


NOV 

07... 0930 11.74 560 8.0 3.0 6.0 11.4 92 3.0 750 80 
JAN 
09... 1040 11.07 470 7.9 -4.5 .0 13.3 96 2.6 1120 <10 
MAR 
20... 1010 9.70 453 7.7 10.5 3.0 12.2 92 5.5 1300 950 220 
MAY 
07•• • 1330 10.66 520 8.1 13.5 17.0 9.5 88 2.4 200 <30 

JUL 
11... 1230 11.13 460 7.9 30.0 25.0 7.8 95 7.2 2800 640 

SEP 
24... 1345 10.60 470 7.9 20.5 18.5 9.0 89 3.3 2100 1500 250 
NOV 
05- 0845 11.18 475 8.0 2.5 8.5 12.4 92 2.0 930 240 

HARD- MAGNE- POTAS- CARBON CHLO- FLUO­
NESS, CALCIUM SIUM, SODIUM, SIUM, BICAR- ALKA- DIOXIDE SULFATE RIDE, RIDE, 


NONCAR- DIS- DIS- DIS- DIS- BONATE CAR- UNITY DIS- DIS- DIS- On-

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE (MG/L SOLVED SOLVED SOLVED SOLVED 

(MG/L (MG/L (MG/L (MG/L (MG/L AS (MG/L AS (MG/L (MG/L (MG/L (MG/L 


DATE CAC03) AS CA) AS MG) AS NA) AS K) HCO3) AS CO3) CAC03) AS CO2) AS 504) AS CL) AS F) 


NOV 

07... 290 0 240 4.6 

JAN 

09... 260 0 210 5.2 

MAR 

20... 93 65 15 7.1 4.3 160 0 130 5.1 73 20 .2 

MAY 

07... -- 260 0 210 3.3 

JUL 

11... 250 0 200 5.0 


SEP 

24... 37 67 19 10 2.2 260 0 210 5.2 18 21 .2 

NOV 

05. • • 290 0 240 4.6 
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04175610 RIVER RAISIN AT MANCHESTER+ MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 


SOLIDS, SOLIDS,� NITRO-�NITRO-

SILICA, RESIDUE SUM OF�NITRO-��GEN,��NITRO- GEN,AM-
NITRO- NITRO- NITRO...�

DIS-�AT 180 CONSTI-��GEN,��NO24.NO3�GEN,��NITRO...��
GEN, GEN,�GEN, MONIA • NITRO-

SOLVED�DEG. C TUENTS, NITRATE NITRITE NO20403 DIS-�� GEN,��
AMMONIA ORGANIC ORGANIC GEN, 

(MG/L DIS- DIS... TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL 

AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE SIO2)��(MG/L)��AS N)��AS N) AS N) AS NO3)
(MG/L) AS N) AS N) AS N)��AS N)��AS N)��


NOV 

07... .58 .02 .60 .58 .53 


JAN 

09... 1.4 .02 1.4 1.4 .43 

MAR 

20... 5.2 324 287 3.7 .06 3.8 3.7 .34 1.2 1.5 5.3 23 


MAY 
07... .36 .01 .37 .36 .44 

JUL 
1 1 ••• .15 .04 .19 .15 1.1 

SEP 
24•• • 9.7 328 278 .50 .03 .53 .57 .05 .61 .66 1.2 5.3 

NOV 
05• • • -- .43 .01 .44 .43 .18 

PHOS- PHOS-�� METHY-

PHORUS, PHORUS,� MANGA-�LENE 


PHOS- ORTHOPH ORTHOPH ARSENIC CADMIUM COBALT, IRON, LEAD,��
NESE, MERCURY BLUE 

PHORUS, OSPHATE OSPHATE DIS- DIS-��DIS-��DIS- ACTIVE
DIS- DIS-�

TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUB-

(MG/L (MG/L (MG/L (UG/L (UG/L (UG/L������(UG/L��(UG/L (UG/L��
(UG/L STANCE 


DATE AS P) AS P) AS P) AS AS)�����AS FE) AS MN) (MG/L)
AS CD) AS CO)��AS PB)��AS HG)��


NOV 

07... .070 .04 -- .00 


JAN 

09... .030 .03 <.10 

MAR 

20... .200 .02 .00 .00 


MAY 

07... .030 .01 .00 


JUL 

11... .050 .03 <.10 


SEP 

24... .040 .01 .00 1 2 0 30 0 20 <.1 <.10 

NOV 

05... .020 .01 -- -- -- <.10 




 

 
 

  
   
  
   

 

 

    

  
  

526 STREAMS TRIBUTARY TO LAKE ERIE 


04175700 RIVER RAISIN NEAR TECUMSEH, MI 


LOCATION.--Lat 41056'35", long 83056'45", in NE4 sec.21, T.6 S., R.4 E., Lenawee County, Hydrologic Unit 04100002, on right bank 12 ft 

(4 m) downstream from former bridge site on North Raisin Center Highway, 3.4 mi (5.5 km) upstream from South Branch River Raisin, 

and 4.5 mi (7.2 km) south of Tecumseh. 


DRAINAGE AREA.--267 mil (692 km2). 


PERIOD OF RECORD.--September 1956 to September 1980 (discontinued as a continuous-record station; converted to a crest-stage partial-

record station). 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 707.0 ft (215.49 m) National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, July 23 to Sept. 30, which 

are fair. Diurnal fluctuation caused by powerplant 5.5 mi (8.8 km) above station prior to June 27, 1968. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--24 years, 182 ft3/s (5.154 m3/s), 9.26 in/yr (235 mm/yr). 


EXTREgES FOR PERIOD OF RECORD.--Maximum discharge, 2,920 ft3/s (82.7 m3/s) June 26, 1968, gage height, 12.66 ft (3.859 m); minimum, 

6.4 ft3/s (0.18 m3/s) Aug. 26, 1964, gage height, 2.57 ft (0.783 m); minimum daily, 8.3 ft3/s (0.24 m3/s) Oct. 30, 1965. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 700 ft.'s (19.8 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Dec. 25 
Mar. 18 
Mar. 22 

2300 
0400 
0700 

832 
*1300 
0764 

23.6 
36.8 
21.6 

9.23 
*10.21 
9.06 

2.813 
3.112 
2.761 

Apr. 
Apr. 15 
June 

4 

4 

1900 
1100 
0100 

1020 
720 
1280 

28.9 
20.4 
36.2 

9.66 
8.95 
10.19 

2.944 
2.728 
3.106 

Minimum discharge, 42 ft3/s (1.19 m3/s) Oct. 1, gage height, 3.85 ft (1.173 m). 


DISCHARGE. IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DSY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 44 78 223 267 125 178 512 345 227 135 120 320 
2 46 86 199 228 125 176 478 341 306 154 240 390 
3 49 89 181 215 120 164 461 325 776 124 400 360 
4 49 84 157 200 120 153 784 300 995 127 400 320 
5 52 87 169 190 120 142 829 265 658 152 340 290 

6 60 86 169 185 115 109 654 206 545 162 290 260 
7 72 88 169 175 115 106 591 210 509 138 260 220 
8 72 85 173 170 115 110 539 216 653 133 230 170 
9 65 124 163 165 115 119 584 203 580 133 210 190 
10 71 101 154 190 110 131 671 195 473 138 200 205 

11 81 102 150 214 110 163 639 195 396 133 195 200 
12 93 96 148 235 110 165 579 196 337 129 205 160 
13 92 95 150 239 110 146 539 204 321 128 210 195 
14 65 90 151 191 110 141 S33 226 294 113 220 210 
15 54 91 142 184 110 143 694 221 292 115 230 190 

16 58 93 134 173 110 202 645 208 347 135 220 200 
17 73 86 129 177 110 713 550 212 414 132 210 260 
18 74 86 120 198 110 1130 491 420 379 125 200 290 
19 64 88 124 203 110 783 455 503 329 121 210 260 
20 61 90 122 193 110 609 417 369 301 116 260 235 

21 59 91 116 180 110 620 379 337 271 113 315 220 
22 71 92 116 171 230 718 352 290 245 112 305 220 
23 117 116 139 165 509 564 336 228 224 105 290 270 
24 103 193 229 158 388 499 316 225 209 98 260 250 
25 81 220 649 150 273 581 331 220 180 90 245 235 

26 80 264 748 145 216 519 329 199 166 80 225 225 
27 79 293 583 145 204 459 320 184 154 90 210 205 
28 78 306 479 140 179 426 353 166 144 110 195 180 
29 76 312 398 135 166 446 387 163 149 125 185 160 
30 72 257 336 130 --- 477 364 182 141 110 180 170 
31 74 --- 295 130 490 --- 217 --- 100 210 ---

TOTAL 2185 3969 7215 5641 4555 11382 15112 7771 11015 3776 7470 7060 
MEAN 70.5 132 233 182 157 367 504 251 367 122 241 235 
MAX 117 312 748 267 509 1130 829 503 995 162 400 390 
MIN 44 78 116 130 110 106 316 163 141 80 120 160 
CFSM .26 .49 .87 .68 .59 1.38 1.89 .94 1.38 .46 .90 .88 
IN. .30 .55 1.01 .79 .63 1.59 2.11 1.08 1.53 .53 1.04 .98 

CAL YR 1979 TOTAL 66952 MEAN 183 MAX 1170 MIN 32 CFSM .69 IN 9.33 
WTR YR 1980 TOTAL 87151 MEAN 238 MAX 1130 MIN 44 CFSM .89 IN 12.14 
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STREAMS TRIBUTARY TO LAKE ERIE 


04176365 SALINE RIVER ABOVE SALINE, MI 


LOCATION.--Lat 42°10'16", long 83°49'32", in SW sec.34, T.3 S., R.5 E., Washtenaw County, Hydrologic Unit 04100002, 'at bridge on Dell 

Road, 2.5 mi (4.0 km) east of Saline, 6.9 mi (11.1 km) upstream from gaging station near Saline, 33 mi (53 km) upstream from River 

Raisin. 


DRAINAGE AREA.--46 mi. (119 km2), approximately. 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE-� OXYGEN, 

CIF1C� DIS.. OXYGEN�COLL" 


STREAM CON-� SOLVED DEMAND, COLI- FORM'�
HARD. 

STAGE DUCT-�TEMPER.. TEMPER- OXYGEN, (PER.. BIOCHEM FORMS FECAL, NESS 

(FT ANCE� (MG/L
PH ATURE, ATURE, DIS- CENT UNINHIB COM- EC�


TIME�ABOVE (MICRO..��AIR��SOLVED��5 DAY��PLETE BROTH��
AS 

DATE�DATUM) (UNITS) (DEG C)�(MG/L)��(MPN) CAC03) 


FIELD WATER SATUR-

MHOS)��(DEG C) ATION) (MG/L)�(MPN)��


NOV 
�
07... 1040�825��3.5��9.6��3.0��30
9.37 8.0 5.5 77 710�

JAN 

07... 1510� 7.0 .5 97 1080�
9.37 770��-4.5��13.4��3.1��<10 

MAR 

20... 0830��450��5.0��11.3��4.6��<10��
8.24 7.5 3.0 86 780 160 

MAY 

05... 1530��800��29.5��10.6��.4��40
9.32 7.7 18.5 90 390�

JUL 

09... 1420��745��19.5��8.2��.3�1100
9.65 7.6 17.5 100�2000�

SEP 

24... 1500��745��18.0��9.5��2.6��2000��
9.50 7.9 14.0 94 2400 410 

NOV 

03...�9.43 750 7.9 20.0 11.0 12.2 93 2.4 140 40
1500 


FLUO. 

NFSS, CALCIUM SIUM, SODIUM, SIUM, BICAR-�ALKA- DIOXIDE SULFATE RIDES RIDE, 

NONCAR- DIS- DI5... DIS.. DIS- BONATE CAR.. LINITY DIS. DIS- DIS- DIS... 

BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE (MG/L SOLVED SOLVED SOLVED SOLVED 

(MG/L�(MG/L��(MG/L��AS�(MG/L (MG/L 


HARD-�MAGNE-�POTAS..� CARBON�CHLO-�


(MG/L (MG/L AS (MG/L��(MG/L�(MG/L��

DATE CAC03)��AS MG)��AS K)��AS CO3)�� AS CL)��
AS CA) AS NA) HCO3) CAC03) AS CO2) AS 504) AS F) 


NOV 

07... 350 290�
0��5.6 

JAN 

07... 0��45
280 230�

MAR 

20... 36�12�3.2��0��7.6��15��
44 7.8 150 120 25 .2 

MAY 

05... ....�290 0��9.3
240�


JUL 

09••• 340 280�
0��14 


SEP 

24... 140�26�4.0�0��6.6��
120 10�340 270 100 28��.3 


NOV 

03... - 360 0 300 7.3 



      
     

       

 
  

���

528� STREAMS TRIBUTARY TO LAKE ERIE 


0417636; SALINE RIVER ABOVE SALINE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO NOVEMBER 1980-..CONTINUED 


SOLIDS, SOLIDS,� NITRO-�NITRO.. 

SILICA, RESIDUE SUM OF�NITRO-.��GEN,��NITRO- GEN,AM-
NITRO- NITRO- NITRO...�

DIS-..�AT 180�CONSTI-�GEN, NO2.1403 GEN, NITRO-��
GEN, GEN, GEN, MONIA + NITRO-

SOLVED DEG. C TUENTS, NITRATE NITRITE N020403 DIS- AMMONIA ORGANIC ORGANIC GEN, GEN, 

(MG/L DIS- DIS- TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL 

AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 


DATE SI02)��(MG/L)�� AS N)�
(MG/L) AS N) AS N) AS N) AS N) AS N) AS N) AS N) AS NO3) 


NOV 

07... .55 .000 .55 .55 .340 --

JAN 

07.v. 2-.3 .020 2.3 2.3 .644 --
MAR 
20... 5.2 191 1.1 .040 1.1 1.1 .290 .68 .97 2.1 9.2 
MAY 
05... 1.6 .020 1.6 1.6 .650 

JUL 
09... 1.2 .020 1.2 1.2 .420 
SEP 

24... 12 571 469 1.4 .040 1.4 1.4 .020 .91 .93 2.3 10 


NOV 

03... .43 .01 .44 .43 .20 --


PHOS- PHOS-�� METHY-

PHORUS, PHORUS,� MANGA-�LENE 


PHOS- ORTHOPH ORTHOPH ARSENIC CADMIUM COBALT, IRON, LEAD, NESE, MERCURY BLUE 

PHORUS, OSPHATE OSPHATE DIS-� DIS- DIS...�ACTIVE
DIS- DIS- DIS...�D1S-

TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SU8.•' 

(MG/L (MG/L (UG/L����(UG/L��(UG/L��(UG/L�
(MG/L (UG/L (UG/L (UG/L�STANCE 


DATE�AS P) AS P) AS P)���AS CD) AS FE) AS MN) (MG/L)
AS AS)�AS CO)��AS P8)��AS HG)��


NOV 

07... .020 .010 .00 


JAN 

07•• • .050 .030 .00 


MAR 

20... .060 .000 .000 .00 

MAY 

05•• • .040 .030 .00 


JUL 

09... .060 .050 <.10 


SEP 

24... .060 .030 .010 1 1 0 40 0 80 <.1 <.10 

NOV 

03... .030 .02 -- - -- <.10 
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STREAMS TRIBUTARY 10 LAKE ERIE 


04176418 SALINE RIVER ABOVE MILAN, MI 


LOCATION.--Lat 42005'02", long 83.41'45", in SE's sec.34, T.4 S., R.6 E., Washtenaw County, Hydrologic Unit 04100002, at bridge on Platt 

Road, at Milan, 0.7 mi (1.1 km) upstream from dam at Milan, 9.9 mi (15.9 km) downstream from gaging station near Saline, and 16.2 mi 

(26.1 len) upstream from River Raisin. 


DRAINAGE AREA.--112 mil (290 km2), approximately. 


PERIOD OF RECORD.--Water years 1971 to November 1980 (discontinued). 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, conforms, and BOD by 

Canton Analytical Laboratory, Washtenaw County. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980 


SPE-� OXYGEN, 

CIFIC� DIS- OXYGEN�COLI-


STREAM CON-� SOLVED DEMAND, COLI- FORM, 

STAGE DUCT-�TEMPER- TEMPER-. OXYGEN, (PER- BIOCHEM FORM, FECAL, 

(FT ANCE�PH ATURE, ATURE, DIS- CENT UNINHIB COM- EC 


TIME� AIR��SOLVED�
PLETE�

DATE�DATUM) MHOS)��(DEG C) ATION) (MPN)�


ABOVE�(MICRO-�FIELD WATER�SATUR- 5 DAY��BROTH 

(UNITS) (DEG C)��(MG/L)��(MG/L)��(MPN) 


NOV 

07... 1140 15.16 1000 8.0 3.0 6.0 9.6 77 2.3 
 640 <10 


JAN 

07... 1410 15.00 845 7.5 -4.5 .5 13.2 96 4.3 830 130 

MAR 

17... 1515 13.65 296 7.4 6.0 2.0 12.0 86 12 2050 <10 


MAY 

05... 1415 14.85 795 7.8 29.5 18.0 8.6 
 91 1.6 930 <30 


JUL 

09•• • 1300 15.19 750 7.7 21.0 22.5 6.4 78 1.7 4300 2400 


SEP 

25• • • 0845 14.88 760 8.0 14.5 16.0 5.7 60 1.5 1200 640 


NOV 

1400 15.15 900 7.8 21.5 8.0 9.1 80 2.1 200 <30
03. • • 


HARD-�MAGNE-�POTAS-� CARBON 

HARD- NESS, CALCIUM SLUM, SODIUM,� ALKA- DIOXIDE SULFATE
SIUM, BICAR-�

NESS NONCAR- DIS- DIS- DIS- DIS- BONATE CAR- LINITY DIS- DIS-

(MG/L BONATE SOLVED SOLVED SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED 

AS�(MG/L��(MG/L��AS�� (MG/L�
(MG/L (MG/L (MG/L (MG/L AS��(MG/L 


DATE�CAC03)�CAC03) AS MG)� HCO3)�CAC03) AS CO2) AS SO4)
AS CA)��AS NA)�AS CO3)�
AS K)�


NOV 

07... 320 0 260 5.1 

JAN 
07... 290 0 240 15 
MAR 
17... 120 42 35 8.5 10 6.5 98 0 80 6.2 33 

MAY 
05•• • 290 0 240 7.4 

JUL 
09• • • 310 0 250 9.9 

SEP 
25... 380 120 110 25 30 13 330 0 260 5.1 120 
NOV 
03 • • -- -- 350 0 290 8.9 

SOLIDS, SOLIDS, NITRO-
CHLO-
RIDE, 

FLUO-
RIDE, 

SILICA, RESIDUE SUM OF NITRO- NITRO- NITRO- GEN, NITRO-
DIS- AT 180�CONSTI- GEN,��GEN, GEN,��NO2.NO3�GEN,

DIS-�
DIS-�SOLVED� 103�
DEG. C TUENTS, NITRATE NITRITE NO2.1, DIS-�
AMMONIA 

SOLVED SOLVED (MG/L DIS- °IS... TOTAL TOTAL TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L


DATE� SI02)�
AS CL) AS F)�� (MG/L)�AS N) AS N)(MG/L)�AS N) AS N) AS N) 

NOV 

07• • • 
 2.0 .00 2.0 2.0 .43 


JAN 

07•• • .71 .04 .75 .71 .92


MAR 
17... 21 
 .2 4.0 200 175 1.9 .10 2.0 1.9 
 1.0


MAY 
05••• 1.7 .05 1.8 1.7 .40 


JUL 

09... 
 3.3 .04 3.3 3.3 
 1.1 

SEP 

25... 52 .3 12 608 
 529 1.5 .07 1.6 .97 .03


NOV 

03- .83 .01 .84 .83 .22 




 

 

  

 

  

 

      

 

  

 

         
          

  

 

   

 

  

  

      

 

      

 

      

530 STREAMS TRIBUTARY TO LAKE ERIE 

041/6418 SALINE RIVER ABOVE MILAN, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1979 TO NOVEMBER 1980--CONTINUED 

NITRO- PHOS- PHOS- 
NITRO- GEN.AM- PHORUS, PHORUS, CHRO... 
GEN, MONIA .1. NITRO- NITRO- PHOS-. ORTHOPH ORTHOPH ARSENIC CADMIUM MIUM, 

ORGANIC ORGANIC GEN. GEN. PHORUS, OSPHATE OSPHATE DIS- DIS-. DIS... 
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL DISSOL. SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L 

DATE AS N) AS N) AS N) AS NO3) AS P) AS P) AS P) AS AS) AS CO) AS CR) 

NOV 
07... � .130 �.12 

JAN 
07... � .110 �.09 

MAR 
17... �2.2 �3.2 �5.2 �23 �.400 �.16 �.01 

MAY 
05... .030 .01 
JUL 
09... .150 �.13 
SEP 
25... �.73 �.76 �2.4 �10 �.250 �.13 �.06 �2 �1 �1 
NOV 
03"' -- .120 .11 

COBALT, 
DIS-

SOLVED 
(UG/L 

DATE AS CO) 

NOV 

COPPER, 
DIS-
SOLVED 
(UG/L 
AS CU) 

IRON, 
DIS-

SOLVED 
(UG/L 
AS FE) 

METHY... 
MANGA-. SELE-.. LENE 

LEAD, NESE, MERCURY NICKEL, NIUM, �ZINC' �BLUE 
DIS- DIS- DIS-.. DIS... DIS-. DIS- ACTIVE 
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SUES 
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L STANCE 
AS PB) AS MN) AS HG) AS NI) AS SE) AS 2N) (MG/L) 

07• • • 
JAN 
07... 
MAR 

17 • • • 

MAY 
05• • • 
JUL 
09... 

SEP 

.00 

<.10 

.00 

.00 

<.10 

0 �0 �60 �1 �30 �<.1 �13 �0 �0 �<.10 

<.10 

25... 
NOV 
03• • • 



 

 

   
         

 
 

 

      

     
     

STREAMS TRIBUTARY TO LAKE ERIE 531 


04176500 RIVER RAISIN NEAR MONROE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 41057'38", long 83031'52", Monroe County, Hydrologic Unit 04100002, on left bank 0.8 mi (1.3 km) downstream from bridge 

on Ida Maybee Road, 5.0 mi (8.0 km) downstream from Saline River, and 7.5 mi (12.1 km) west of Monroe. 


DRAINAGE AREA.--1,042 mi. (2,699 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--September 1937 to current year. Published as "Raisin River at Monroe" 1937-52 and as "River Raisin at Monroe" 

1952-53. 


REVISED RECORDS.--WSP 954: 1938-40(M), 1941. WSP 1437: 1939, 1948. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 616.26 ft (187.836 m) National Geodetic Vertical Datum of 1929. Prior to Oct. 1, 1953, 

at site 9 mi (14 km) downstream at datum 46.26 ft (14.100 m) lower. 


REMARKS.--Water-discharge records good. Diurnal fluctuation caused by powerplants above station prior to June 27, 1968. 


AVERAGE DISCHARGE.--43 years, 701 ft3/s (19.85 m3/s), 9.14 in/yr (232 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 12,900 ft./s (365 m./s) May 19, 1945, Mar. 29, 1950; maximum gage height, 10.7 ft 

(3.26 m) Feb. 1, 1949, backwater from ice, site and datum then in use; minimum discharge, about 2 ft3/s (0.06 m./s) Sept. 4, 1938, 

Sept. 19, 20, 1941, site then in use. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,500 ft./s (99.1 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Dec. 26 0300 4100 116 6.63 2.021 Apr. 15 unknown 4030 114 6.58 2.006 

Mar. 22 0400 *5650 160 *7.62 2.323 June 4 0400 4050 115 6.59 2.009 

Apr. 4 1800 4770 135 7.07 2.155 Aug. 22 1500 3960 112 6.72 2.048 


Minimum discharge, 105 ft3/s (2.97 m3/s) Oct. 3, gage height, 2.12 ft (0.646 m). 


DISCHARGE. IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
MEAN VALUES 

DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 110 179 620 1530 335 551 2610 1220 581 306 549 1040 
2 116 175 570 1190 320 443 2460 1080 848 336 543 1250 
3 109 176 520 991 298 396 2380 943 2940 294 1500 1490 
4 110 191 460 847 291 394 4230 855 3710 287 1970 1470 
5 185 197 480 753 281 351 3900 788 3100 355 1830 1280 

6 188 205 49u 659 261 387 3690 720 3090 480 1470 908 
7 167 199 500 600 256 324 3540 645 2910 511 1020 663 
8 159 192 490 480 255 299 3140 565 3310 513 704 527 
9 186 199 470 480 240 31b 2700 532 2870 411 503 458 
10 196 208 450 490 235 333 2900 508 2490 355 411 401 

11 183 230 440 554 240 420 2800 507 2190 343 398 377 
12 174 265 440 674 235 542 2320 509 1850 361 450 332 
13 171 257 440 725 ?30 480 2310 540 1350 320 428 315 
14 183 249 430 766 223 440 2150 569 1010 284 458 319 
15 197 238 420 700 227 410 3660 610 861 265 560 349 

16 191 223 390 593 229 470 3300 630 1020 267 800 381 
17 173 216 380 579 225 1880 2600 612 1280 264 739 391 
18 163 212 352 597 225 4100 2100 1270 1170 266 565 427 
19 204 211 375 627 221 3860 1800 1740 971 265 490 511 
20 191 220 380 683 215 3980 1550 1920 846 243 1620 493 

21 168 225 402 659 236 4660 1360 1840 741 226 2440 450 
22 152 230 402 624 530 4990 1190 1560 655 225 3710 410 
23 146 390 450 560 977 1920 1050 1180 585 240 3350 403 
24 142 540 1200 467 1050 3690 933 928 539 381 2830 406 
25 161 660 3530 450 1270 3870 843 759 502 453 2310 438 

26 202 770 3820 412 1320 3200 807 654 470 310 1520 404 
27 191 850 3560 415 1040 2800 780 588 421 226 919 366 
28 175 880 3820 395 738 2520 850 529 375 270 658 353 
e9 170 860 3560 382 621 2430 1090 483 351 580 480 330 
30 173 720 2940 357 --- 2400 1250 456 287 1130 393 325 
31 174 --- 2170 350 2520 --- 531 --- 961 368 ---

TOTAL 5210 10367 34951 19589 12824 57376 66293 26271 43223 11728 35986 17267 
MEAN 168 346 1127 632 442 1851 2210 847 1441 378 1161 576 
MAX 204 880 3820 1530 1320 4990 4230 1920 3710 1130 3710 1490 
MIN 109 175 352 350 215 299 780 456 287 225 368 315 
CFSM .16 .33 1.08 .61 .42 1.78 2.12 .81 1.38 .36 1.11 .55 
IN. .19 .37 1.25 .70 .46 2.05 2.37 .94 1.54 .42 1.28 .62 

CAL YR 1979 TOTAL 252091 MEAN 691 MAX 5080 MIN 107 CFSM .66 IN 9.00 

WT9 YR 1980 TOTAL 341085 MEAN 932 MAX 4990 MIN 109 CFSM .89 IN 12.18 




 532 STREAMS TRIBUTARY TO LAKE ERIE 


04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1966-72, 1978 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: April 1978 to current year. 

WATER TEMPERATURES: March 1966 to September 1972, April 1978 to current year. 

SUSPENDED SEDIMENT DISCHARGE: March 1966 to September 1972. 


REMARKS.--Daily specific conductance and water temperature records are based on once-daily measurements by a local observer at 

1900 hours. Depth-integrated monthly samples are collected as a cross-section sample at gaging station or at bridge .8 mi 

(1.3 km) upstream on Ida Maybee Road. Biological Data (Phytoplankton) is for the 1979-80 water years. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 1,020 micromhos Feb. 16, 1979; minimum daily, 316 micromhos, Dec. 23, 1979. 

WATER TEMPERATURES: Maximum daily recorded (water years 1967, 1970-1972) 32.00C July 18, 1972; minimum daily, 0.00C on many days 

during winter periods. 

SEDIMENT CONCENTRATIONS: Maximum daily 1,430 mg/1 Dec. 22, 1967; minimum daily, 1 mg/1 on several days in 1969 and 1970. 

SEDIMENT LOADS: Maximum daily, 28,000 tons (25,400 tonnes), Dec. 22, 1967; minimum daily, 0.29 ton (0.26 tonne) Aug. 31, 1971. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 872 micromhos Nov. 1, 2; minimum daily, 316 micromhos Dec. 23. 

WATER TEMPERATURES: Maximum daily, 30.0°C; minimum daily, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE- OXYGEN, COLI- STREP.. 
CIFIC DIS.. FORM, TOCOCCI HARD.. 

STREAM... CON... SOLVED FECAL, FECAL, HARD.. NESS, CALCIUM 
FLOW, DUCT.. TEMPER.. OXYGEN, (PER.. 0.7 KF AGAR NESS NONCAR.. DIS.. 

DATE 
TIME 

INSTAN... 
TANEOUS 
(CFS) 

ANCE 
(MICRO-
MHOS) 

PH 
FIELD 
(UNITS) 

ATURE, 
WATER 

(DEG C) 

DIS... 
SOLVED 
(MG/L1 

CENT 
SATUR... 
ATION) 

UM­MF 
(COLS./ 
100 ML) 

(COLS. (MG/L BONATE 
PER AS (MG/L 

100��ML) CAC03) CAC03) 

SOLVED 
(MG/L 
AS CA) 

OCT 
15... 1420 190 803 8.3 11.0 12.8 117 K51 160 340 120 99 

NOV 
19... 1130 213 813 8.2 6.5 12.1 99 22 91 340 110 100 

DEC 
17... 1415 383 813 7.9 .0 14.4 99 >600 K15 370 130 110 

JAN 
21... 1300 640 708 7.9 1.5 13.8 100 K39 K36 340 120 98 

FEB 
25... 1415 1160 518 7.7 .0 13.2 92 >200 >660 210 64 60 
MAR 
24... 1400 3620 430 7.7 3.0 11.9 91 >6000 K1500 210 83 61 
APR 
21... 1500 1300 611 8.1 13.5 7.4 70 K860 K24 290 89 83 
JUN 
02... 1400 824 660 7.7 21.5 7.8 90 280 75 81 
23... 1430 580 644 8.1 22.5 8.2 94 170 190 290 69 84 

JUL 
28... 1400 276 601 8.0 23.5 6.0 71 E7 K1400 280 120 86 
AUG 
18... 1430 559 575 7.9 23.0 8.1 94 K1700 390 280 79 82 

SEP 
03..0 1400 1510 660 8.2 23.0 7.8 91 K1800 320 95 97 

NAGNE... SILVER, SODIUM POTAS... CARBON 
SIUM, TOTAL SODIUM, AD- SIUM, BICAR.. ALKA... DIOXIDE SULFATE 
DIS.. RECOV.. DIS.. SOPP.. DIS.. BONATE CAR.. LINITY DIS... DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

ERABLE 
(UG/L 
AS AG) 

SOLVED 
(MG/L 
AS NA) 

TION 
RATIO SODIUM 

PERCENT 

SOLVED 
(MG/L 
AS K) 

(MG/L 
AS 

HCO3) 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS 504) 

OCT 
15... 23 33 .8 22 4.7 270 0 221 2.2 110 

NOV 
19... 23 0 25 .6 13 3.7 290 0 238 2.9 100 

DEC 
17... 22 21 .5 11 3.2 290 0 238 5.8 110 

JAN 
21... 23 0 19 .4 11 2.1 270 0 221 5.4 77 

FEH 
25... 15 0 21 .6 17 5.7 180 0 148 5.7 51 

MAR 
24... 13 7.7 .2 7 3.9 150 0 123 4.8 44 
APR 
21... 19 0 13 .3 9 2.8 240 0 197 3.1 60 
JUN 
02... 20 0 21 .5 14 2.7 270 0 220 8.2 64 
23". 20 15 .4 10 2.8 270 0 221 3.4 48 
JUL 
28... 16 0 15 .4 10 6.8 200 0 160 3.1 91 
AUG 
18.o. 18 0 13 .3 9 3.4 290 0 200 4.9 48 

SEP 
03". 20 13 .3 8 7.0 300 0 230 2.8 63 
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STREAMS TRIBUTARY TO LAKE ERIE� S33 


04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--CONTINUED 


NITRO.. 

CHLO. FLUO-��SILICA. RESIDUE SUM OF SOLIDS.��GEN.��NITRO- GEN.��


SOLIDS. SOLIDS.�NITRO-�

NITRO. 


RIDE.�RIDE. DIS-��CONSTI- GEN,���

NITRO-


AMMONIA�

DIS-�SOLVED�SOLVED NO2.NO3 DIS-��


AT 180�DIS- NO2+NO3 GEN.��GEN. 

AMMONIA 


SOLVED SOLVED (MG/L DIS- OIS. (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 


DIS-�DEG. C TUENTS,� AMMONIA . DIS.�


DATE AS CL) AS F) SI02) (Mr,/L)�����(MG/L) DAY) AS N) AS N) AS N) AS N)������AS NH4) 

OCT 
15... 56 .3 7.3 481 470 247 .93 .89 .180 .000 .22 

NOV 
19... 40 .3 4.1 471 443 271 1.0 .81 .040 .010 .05 

DEC 
17... 45 .2 7.5 509 475 526 2.9 3.0 .190 .140 .23 

JAN 
21... 42 .2 7.3 459 284 793 3.4 3.4 .180 .140 .22 
FEB 
25." 41 .2 8.6 335 302 1050 2.6 2.5 .200 .24 
MAR 
24... 27 .2 5.8 357 190 3490 6.2 6.2 .250 .250 .30 
APR 
21... 32 .2 4.9 408 352 1430 4.5 4.3 .070 .070 .08 

JUN 
02... 
23... 

37 
31 

.3 

.3 
6.0 
6.6 

477 
396 

368 
353 

1060 
620 

4.5 
2.8 

2.2 
2.8 

.040 

.010 
.000 
.000 

.05 

.01 
JUL 
28... 28 .3 8.1 459 369 342 4.8 4.8 .030 .020 .04 
AUG 
18... 31 .3 10 366 337 552 2.5 2.5 .010 .000 .01 

SEP 
03... 32 .3 11 474 395 1930 3.1 3.1 .030 .050 .04 

SEDI- SED. 

NITRO- GEN.AM.� PHOS.�MENT�


NITRO-

SUSP. 


GEN. MONIA +��NITRO- PHOS- PHOS-���SEDI- DIS-���
NITRO-� PHORUS. CARBON. SIEVE 

ORGANIC ORGANIC GEN,�
GEN. PHORUS. PHORUS. DIS- ORGANIC MENT, CHARGE. DIAM. 

TOTAL TOTAL TOTAL���TOTAL TOTAL TOTAL���
SUS- SUS- % FINER 

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 


DATE AS N) AS N)����AS P) AS PO4) AS 0) AS C)�����(T/DAY) .062 MM 


SOLVED TOTAL��


AS N) AS NO3) (MG/L)�


OCT 

15... 1.1 1.3 9.9����.67��
100 


NOV 

19•• • .52 .56 .150 .46��6.9��.58��


2.2 .220 .170�10 5.1��


1 100 

DEC 

17... .81 1.0 3.9 17����.110 .34��.040 6.4��


1.6 6.9����.130 


48 50��100 

JAN 


8 14 100
4.5 2n .080�
21... .92 1.1�� .090 .28�

FEH 


25����1.2� 110 

MAR 

25... 2.8 3.0 5.6 .390 .390 6.7��345��100 


94 

APR 


1.2 1.4 7.6 34����.390 1.2��.150 9.9��919��100 

24 • • • 

.050�

JUN 

21... .87 .94 5.4 24����.180 .55�� 36 126��100 


24����.61��11��47 105��100
02• • • .91 .95 5.5 .200 .130 

23... .83 .84 16����.46��9.2��
3.6 .150 .070 44 69��100 


JUL 

28... .96 .99 5.6���.180 .100�
58 43��100 

AUG 

18... 1.1 1.1 3.6 .080 .25��


e6 .55��


54 82��100
16���� .080 6.7��

SEP 

.110 8.4��
03• • • .65 .68 3.8 17����.260 .80��100 408��100 
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04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980.--..CONTINUED 


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�(UG/L�(UG/L (UG/L��(UG/L (UG/L��(UG/L
(UG/L�

DATE�AS AS)� AS BA)�AS CD) AS CR)�
AS AS) AS BA)��AS CD)�AS CR)��AS CO) 


OCT 

15•• • 1420 5 30 0 0 20 10 0 

JAN 
21... 1300 4 3 100 70 0 0 <10 <10 4 

APR 
21 •• • 1500 2 1 60 0 0 10 <10 4 

JUL 
28... 1400 2 2 100 70 2 2 20 10 5 

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
(UG/L (UG/L��(UG/L��(UG/L��
(UG/L (UG/L (UG/L�


DATE�AS CU)��AS FE)��AS PB)��AS MN)��AS HG)
AS CO) AS CU) AS FE) AS PB) AS MN)�


OCT 
15... 0 6 2 580 10 7 0 40 20 .2 

JAN 
21... 4 8 4 330 10 5 0 40 30 .2 
APR 
21... 4 5 2 1500 20 3 0 70 20 .1 

JUL 
28... 0 9 3 2400 10 6 0 10 9 .2 

NICKEL,� SELE-�ZINC,�CARBON, CARBON, 

MERCURY TOTAL NICKEL, SELE- NIUM, SILVER, TOTAL ZINC, ORGANIC ORGANIC 

DIS- RECOV- DIS- NIUM, DIS- DIS- RECOV- DIS- DIS- SUS­
SOLVED ERABLE SOLVED TOTAL SOLVED SOLVED ERABLE SOLVED SOLVED PENDED 

(UG/L (UG/L��(UG/L��(UG/L (UG/L��(UG/L��(MG/L
(UG/L (UG/L (MG/L�


DATE�AS NI)��AS SE)��AS AG)�AS ZN)��AS C)
AS HG) AS NI) AS SE)�AS ZN) AS C)�


OCT 
15... <.1�9 9 0 0 0 60�7 5.5 1.4 

JAN 
21... .2�9 4 1 0 0 5 6.3 .4 
APR 
21... .1�5 1 0 0 20�8 6.0 .9 

JUL 
28... .2�9 2 0 0 0 30�4 9.0 .9 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

PERIPHYTON 


LENGTH BIOMASS�PERI-. CHLOR-A CHLOR-B 

OF CHLORO- PERI.. PHYTON PERI- PERI 

EXPO- PHYLL PHYTON BIOMASS PHYTON PHYTON 

SURE RATIO BIOMASS TOTAL CHROMO- CHROMO 

(DAYS) PERI-�DRY GRAPHIC GRAPHIC
ASH�


TIME�PHYTON WEIGHT WEIGHT FLUOROM FLUOROM 

DATE� (UNITS)�G/SQ M (MG/M2) (MG/M2)
G/SQ M�


DEC 

17... 1415 28 .00 .160 .160 .080 .000 


JUN 

23..0 1430 21 989 44.7 48.3 3.64 .460 

AUG 

18... 1430 21 20.7 5.20 5.43 11.1 1.05 
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04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 6,78��MAY 22,79 JUL 17,79
MAR 15,79�JUN 18,79

TIMF 
 1430 1000 1330 1400 1620 


TOTAL CELLS/ML 16000 760 17000 37000 8100 


DIVERSITY: DIVISION 0.3 1.3 1.7 1.2 1.6 

.CLASS 0.6 1.3 1.7 1.2 1.6 

..ORDER 0.9 1.3 1.9 1.8 2.0 

...FAMILY 0.9 1.7 2.5 3.0 2.5 

....GENUS 1.4 0.0 2.9 3.3 3.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER­ CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA - - - -
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 250 1 
...COELASTRACEAE 
....COELASTRUM 4800 13 
...HYDRODICTYACEAE 
....PEDIASTRUM 6500# 18 
...MICRACTINIACEAE 
....GOLENKINIA 
....MICRACTINIUM 990 50 1 
...00CYSTACEAE 
....ANKISTRODESMUS - - 490 3 910 2 100 1 
....CHLORELLA 
....CHODATELLA 
....CLOSTERIOPSIS - 120 1 -- -- -
....DICTYOSPHAERIUM -- 400 1 350 4 
....KIRCHNERIELLA -- -- - * 0 100 1 
....00CYSTIS 140 1 -- 490 3 1200 3 400 5 
....SELENASTRUM -- -- 370 2 -- -- -
....TETRAEDRON -- 120 1 50 1 
....TREURARIA -- -- -- - 250 3 
...SCENEDESMACEAE 
....CRUCIGENIA 1200 3 400 5 
....SCENEDESMUS 280 2 2700# 16 4900 13 1300# 16 
....TFTRASTRUM 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX 
...PALMELLACEAE 
....SPHAEROCYSTIS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 14 2 
....CHLAMYDOMONAS 86 11 490 3 3800 10 350 4 
...VOLVOCACEAE 
....PANDORINA - - - - 1600 4 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 12000# 73 370 2 7000# 19 2800* 34 
....MELOSIRA 1900 12 250 1 200 1 550 7 
....SKELETONEMA - - -
....STEPHANODISCUS 5300# 31 
..PFNNALES 
...ACHNANTHACEAE 
....ACHNANTHES 58 8 
....RHOICOSPHENIA 
...CYMBELLACEAE 
....AMPHORA 14 2 
...DIATOMACEAE 
....DIATOMA 830 5 
...FRAGILARIACEAE 
....SYNEDRA 58 8 400 1 
...MERIDIONACEAE 
....MERIDION 
...NAVICULACEAE 
....NAVICULA 140 1 14 2 0 
...NITZSCHIACEAE 
....NITZSCHIA 250 1 150 2 
...SURIRELLACEAE 
....SURIRELLA 50 1 
.CHRYSORHYCEAE 
..CHRYSOMONADALES 
...00HROMONADACEAE 
....DINOBRYON 690 4 



 

     
     

 

 

  

   

  

   

 
  

  

536 STREAMS TRIBUTARY TO LAKE ERIE 

04176500 RIVER RAISIN NEAR moNRoF. MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSFS OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 
IDENTIFICATION OF PHYTOPLANKTON 

DATE Nov 6,78 MAP 15,79 MAY 22,79 JUN 18,79 JUL 17,79 
TIME 1430 1000 1330 1400 1620 

CELLS PFR- CELLS PER- CELLS PER- CELLS PER- CELLS PER- 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 370 2 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 120 1 250 3 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 4300# 25 3200 9 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 300 1 450 6 
...OSCILLATORIACEAE 
....OSCILLATORIA 500# 66 350 4 

FUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 14 2 
....LEPOCINCLIS 50 1 
....PHACUS 
....TRACHELOMONAS 280 2 100 1 
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04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE AUG 13,79�SEP�11.79 NOV 19,79 MAR 24,80 2,80
JUN�

TIME 1300�1400 1130 1400 1400 


TOTAL CELLS/ML 12000�66000 8100 210 6700 


DIVERSITY: DIVISION 1.2�0.7 0.9 1.0 1.5 

.CLASS 1.2�0.7 0.9 1.0 1.5 

..ORDER 1.9�0.0 0.9 1.7 2.0 

...FAMILY 2.4�0.0 1.3 2.6 2.4 

....GENUS 3.2�0.0 1.7 2.6 2.8 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA�(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 64 1 
...CHLOROCOCCACEAE 
....CHLOROCOCCUM 1000 2 
...COELASTRACEAE 
....COELASTRUM 380 3 
...HYDRODICTYACEAE 
....PEDIASTRUM 
...MICRACTINIACEAE 
....GOLFNKINIA 
....MICRACTINIUM 56 1 
...00CYSTACEAE 
....ANKISTRODESMUS 130 1 110 1 5 2 56 1 
....CHLORELLA 4300 7 57000 70 170 3 
....CHODATELLA - -
....CLOSTERIOPSIS 
....DICTYOSPHAERIUM - -
....KIRCHNERIELLA 320 3 54 1 
....00CYSTIS 380 3 
....SELENASTRUM 190 2 390 6 
....TETRAEDRON - 84 1 
....TREUBARIA * 0 
...SCENEDESMACEAE 
....CRUCIGENIA 1800 15 4000 6 380 5 
....SCENEDESMUS 34000 29 1300 2 110 1 840 13 
....TETRASTRUM - 220 3 340 5 
..TFTRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX 130 1 
...PALMELLACEAE 
....SPHAEROCYSTIS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE -
....CHLAMYDOMONAS 1700 14 . 0 54 1 40# 19 200 3 
...VOLVOCACEAE 
....PANDORINA 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 1300 11 1000 13 350 17 730 11 
....MELOSIRA 760 6 110 2 
....SKELETONEMA 54000# 83 110 1 
....STEPHANODISCUS 
..PENNALFS 
...ACHNANTHACEAE 
....ACHNANTHES 
....RHOICOSPHENIA 
...CYMBELLACEAE 
....AMPHORA 
...DIATOmACEAE 
....DIATOmA 
...FRAGILARIACEAE 
....SYNEORA 5 2 
...mERIDIONACEAE 
....MERIDION 10 5 
...NAVICULACEAE 
....NAVICULA 65# 31 * 0 
...NITZSCHIACEAE 
....NITZSCHIA 64 1 * 0 35# 17 140 2 
...SURIRELLACEAE 

..SURIRELLA 5 2 
.CHPYSOPHYCEAE 
..CHRYSOMONADALES 
...00HROMONAOACEAE 
....DINOBRYON 
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04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE AUG 13,79 SEP 11,79�MAR 24,80�
NOV 19,79�JUN 2.80 

TIME� 1300�1400�1130�1400�1400 


CELLS PER-�PER- CELLS CELLS PER- CELLS PER-
CELLS�PER-

/ML CENT�CENT CENT /ML /ML
ORGANISM /ML�/ML CENT CENT 


CRYPTOPHYTA�
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 0
o�
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS * 0 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 700 6 54 1 


CYANOPHYTA�
(BLUE-GREEN ALGAE)

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 570 5 320 4 2900# 44 

..HORMOGONALES 

...NOSTOCACEAE 

....ANABAENA 

...OSCILLATORIACEAE 

....OSCILLATORIA 560 8 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 

....LEPOCINCLIS 

....PHACUS 

....TRACHELOMONAS 10 5 




 

539 STREAMS TRIBUTARY TO LAKE ERIE�
 

04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSFS OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 JUN 23,80 JUL 28,80 AUG 18,80 SEP 3,80

TIME 
 1430 1400 1430 1400 


TOTAL CELLS/ML 7100 3600 4400 
 3900 


DIVERSITY:�
DIVISION 1.2 1.3 1.3 1.7

.CLASS 1.2 1.3 1.3 1.7 

..ORDER 1.8 1.6 1.8 2.4 

...FAMILY 
 1.9 2.5 2.3 2.8 

....GENUS 2.5 2.6
3.1 3.2 


CELLS PER- CELLS PER... CELLS PER... CELLS PER:. 

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT. 


CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 
 20 1 

...CHLOROCOCCACEAE 

....CHLOROCOCCUM 

...COELASTRACEAE 

....COELASTRUM 
 540 15 23000 51

...HYDRODICTYACEAE 

....PEDIASTRUM 
 390 11 

...MICRACTINIACEAE 

....GOLENKINIA 
 26 1 a 0 

....MICRACTINIUM 
 52 1 80 2 

...00CYSTACEAE 

....ANKISTRODESMUS 
 39 1 40 1 

....CHLORELLA ..... 

....CHODATELLA - . 0 

....CLOSTERIOPSIS 
 -- ..... ... 

....DICTYOSPHAERIUM ....
• 20 1

....KIRCHNERIELLA -.. ...... ..
26 1

....00CYSTIS 
 26 1 26 1 80 2

....SELENASTRUM . 0 
 26 1 26 1 20 1

....TETRAEDRON 
 -- -... 20 1

.....TREUBARIA 
 a 0 20 1 

...SCENEDESMACEAE 

....CRUCIGENIA 
 130 2 52 1 180 4 520 13 

....SCENEDESMUS 
 5900 16 77 2 240 6 

....TETRASTRUM 52 1 ...... .. .... -

..TETRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 

...0ALMELLACEAE 

....SPHAEROCYSTIS 
 310 7 

..VOLVOCALES 


...
...CHLAMYDOMONADACEAE -- -... ..... .., 

....CHLAMYDOMONAS 
 330 5 77 2 64 1 420 11

...VOLVOCACEAE 

....PANDORINA 


CHRYSOPHYTA 

.RACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 21000 29 6800 19 7100 16 10000 26 

....MELOSIRA 
 21000 30 7900 22 140 3 80 2

....SKELETONEMA 

....5TEPHANODISCUS 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

....RHOICOSPHENIA 
 870 12 

...CYMBELLACEAE 

....AMPHORA 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 
....SYNEDRA 
...MFRIDIONACEAE 
....MERIDION 
...NAVICULACEAE 
....NAVICULA * 0 40 1

...NITZSCHIACEAE 

....NITZSCHIA 
 200 3 130 4 100 2 140 4 

...SURIRELLACEAE 
....SURIRELLA a 0 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...00HROMONADACEAE 
....DINOBRYON 



 

    
    

 

 

 

 

540 STREAMS TRIBUTARY TO LAKE ERIE 


04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED OUANTITATIvE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1980 

IDENTIFICATION OF pHYTORLANKTON 


DATE JUN 23,90 JUL 28,80 AUG 18,80 SEP 3,80

TIME 
 1430 1400 1430 1400 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 
..CRYPTOmONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS . 0 . 0 
...CRYPTOmONADACEAE 
....CRYPTOMONAS 67 1 26 1 100 2 20 1 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 1100# 16 77 2 250 6 740# 19 
..HORMOGONALES 
...NOSTOCACEAE 
....ANABAENA 
...OSCILLATORIACEAE 
....OSCILLATORIA 360 9 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA * 0 64 2 39 1 
....LEPOCINCLIS 
....PHACUS * 0 
....TRACHELOMONAS . 0 20 1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

ONCE-DAILY 


�


STREAMS TRIBUTARY TO LAKE ERIE�
 

NOV JAN MAR APR��JUL SEP
DAY OCT�DEC��FEB��MAY JUN��AUG��


1 747 872 721 605 460 --- 626 661 678 659 567 580 
2 
3 

744 
741 

872 
831 

718 
720 

640 
654 

661 
551 

522 
574 

624 
”... 

644 
650 

675 
485 

760 
688 

548 
546 

---
658 

4 
5 

756 
782 

832 
763 

718 
752 

691 
606 

571 
543 

592 
606 

478 
543 

650 
676 

551 
495 

649 
647 

555 
556 

639 
610 

6 829 866 760 682 454 651 502 676 495 621 --- 617 
7 
8 

829 
793 

867 
866 

757 
748 

668 
708 

647 
550 

607 
608 

601 
601 

682 
677 

492 
539 

710 
110 

548 
577 

646 
668 

9 708 736 742 800 462 679 599 701 539 715 610 680 
10 705 746 751 800 420 687 599 720 529 705 672 728 

11 
12 
13 

811 
755 
747 

750 
724 
714 

751 
781 
784 

740 
738 
740 

497 
669 
755 

676 
685 
696 

599 
594 
594 

674 
667 
663 

529 
602 
600 

631 
647 
647 

697 
697 
686 

728 
749 
689 

14 
15 

747 
702 

769 
824 

756 
782 

744 
753 

717 
733 

637 
582 

562 
560 

711 
699 

630 
630 

629 
643 

683 
602 

687 
692 

16 
17 

705 
744 

821 
724 

551 
732 

719 
703 

804 
804 

401 
404 

567 
545 

689 
641 

630 
629 

643 
643 

624 
572 

742 
754 

18 744 724 672 709 805 407 573 640 629 643 652 754 
19 746 750 589 697 806 382 574 674 661 654 573 739 
20 730 759 746 706 808 358 611 613 661 627 494 710 

21 
22 

730 
731 

760 
725 

593 
457 

463 
479 

808 
783 

431 
431 

613 
634 

599 
644 

650 
632 

639 
643 

490 
490 

712 
696 

23 736 726 316 517 539 455 650 615 631 633 519 722 
24 760 724 365 512 593 486 650 648 677 704 532 758 
25 763 717 545 582 535 486 646 589 691 655 535 757 

26 793 394 560 600 536 642 648 689 662 577 757 
27 
28 

792 
782 

684 
675 

527 
507 

535 
527 

548 
600 

641 
638 

654 
689 

681 
640 

590 
---

652 
685 

739 
686 

29 773 690 539 534 596 664 690 653 568 680 774 
30 779 720 490 568 626 642 652 652 584 664 774 
31 764 --- 469 612 626 .... 652 --- 554 665 ---

MEAN 757 754 642 646 661 609 

TEMPERATURE, WATER (DEG.�
C), WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

ONCE-DAILY 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


1 21.5 11.0 3.5 2.0 .0 .0 7.0 13.5 22.5 26.0 28.0 25.0 
2 19.5 10.0 3.0 2.0 .0 .0 8.0 16.0 23.0 26.0 25.0 24.5 
3 18.0 11.5 2.0 1.5 .0 .0 6.0 18.5 19.5 25.5 25.0 25.0 
4 18.0 13.0 2.0 2.0 .0 3.5 5.0 20.0 19.0 23.0 25.0 25.5 
5 14.0 9.5 3.0 .5 .0 1.5 10.0 21.0 21.0 26.0 26.0 25.0 

6 12.0 8.0 3.5 .0 .0 1.5 11.0 20.0 22.5 25.0 26.0 25.0 

7 13.0 7.5 3.5 .0 .0 .5 10.5 15.0 21.0 26.5 27.5 22.0 

8 14.0 6.0 4.5 .0 .0 .5 8.0 14.0 16.0 26.0 28.5 25.5 

9 13.0 6.0 5.0 .0 .0 3.0 7.0 16.0 16.5 26.0 25.5 22.5 

10 14.0 5.0 4.5 .5 .0 3.5 7.0 17.0 17.5 26.5 25.5 20.0 


11 10.0 5.5 8.5 1.0 .0 .5 9.0 18.0 19.0 27.0 26.0 21.5 

12 10.0 4.5 4.0 .0 .0 .0 7.0 16.0 21.0 27.0 25.5 21.0 

13 10.5 5.0 2.0 1.0 .0 .5 9.0 18.0 21.0 27.0 24.5 21.0 

14 11.0 4.0 1.0 1.0 .0 2.0 8.0 16.5 20.0 27.0 25.5 20.5 

15 15.0 4.5 2.5 1.5 .0 2.0 6.5 15.5 19.5 30.0 24.0 20.0 


16 12.0 4.0 .5 3.0 .0 2.0 7.0 16.5 18.5 26.0 24.0 20.5 

17 13.0 7.5 .5 3.5 .0 3.5 8.5 18.0 22.0 26.5 24.5 21.5 

18 15.0 10.0 .0 2.0 .0 4.0 12.0 18.0 22.5 26.0 25.0 21.0 

19 18.0 10.0 1.5 1.5 .0 5.S 13.5 17.5 22.5 27.0 24.5 21.0 

20 16.0 8.0 1.0 2.0 1.5 7.0 14.5 18.0 '2.0 29.0 25.0 23.5 


21 21.0 9.0 5.0 2.0 2.5 5.0 15.0 20.0 23.0 27.5 25.5 24.0 

22 22.0 8.0 6.0 2.0 2.5 4.5 14.0 20.0 23.0 27.0 25.0 24.5 

23 20.0 8.5 5.5 .0 2.0 3.5 17.0 20.0 24.0 27.0 25.5 22.5 

24 18.0 9.0 5.0 .0 2.0 3.0 12.0 21.0 24.0 27.5 25.0 21.0 

25 17.0 8.0 2.0 .0 .0 3.0 15.5 20.5 25.0 26.5 25.0 20.0 


26 13.5 7.0 4.0 .0 .0 3.5 15.0 20.0 26.0 28.0 26.0 16.0 

27 13.0 3.0 5.0 .0 .0 7.0 12.0 22.0 26.0 25.0 26.0 17.0 

28 12.0 3.5 3.0 .0 .0 5.5 13.5 23.0 27.0 24.5 26.0 17.0 

29 11.0 2.0 3.0 .0 .0 6.0 12.0 22.5 27.0 25.5 26.0 18.0 

30 10.5 3.0 2.0 .0 6.0 13.5 21.0 27.0 28.0 26.5 18.5 

31 15.0 --- 2.5 .0 6.5 ....... 23.0 ..” 28.0 26.0 ---


MEAN 15.0 7.0 3.0 1.0 .5 3.0 10.5 18.5 22.0 26.5 25.5 21.5 




 

 

 

 

 

542 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


As the number of streams on which streamflow information is likely to be desired far exceeds the number of stream-gaging stations feasible 

to operate at one time, the Geological Survey collects limited stream-flow data at sites other than stream-gaging stations. When limited stream-

flow data are collected on a systematic basis over a period of years for use in hydrologic analyses, the site at which the data are collected is 

called a partial-record station. Data collected at these partial-record stations are useable in low-flow or floodway analyses, depending on the 

type of data collected. In addition, discharge measurements are made at other sites not included in the partial-record program. These measure­
ments are generally made in time of drought or flood to give better areal coverage to those events. Those measurements and others collected for 

some special reason are called measurements at miscellaneous sites. 


Records collected at partial-record 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. Discharge measurements made 

at miscellaneous sites for both low flow and high flow are given in a third table. 


Low-flow partial-record stations 


Measurements of streamflow in the area covered by this report made at low-flow partial-record stations are given in the following table. 

These measurements were made during periods of base flow when streamflow is primarily from ground-water storage. These measurements, when 

correlated with the simultaneous discharge of a nearby stream where continuous records are available, will give a picture of the low-flow 

potentiality of a stream. The column headed "Period of record" shows the water years in which measurements were made at the same, or practically 

the same, site. 


Discharge measurements made at low-flow partial-record stations during water year 1980 


Drainage 
area 

Period 
of 

Measurements 
Discharge 

Station No. Station name Location (mil) record Date (ft3/s) 

Streams tributary to Lake Superior 

*04032000 Presque Isle River Lat 46°32'49", long 89°46'38", in NW; sec. 23, 261 1945-73t 06-24-80 90.6 
near Tula, MI T.48 N., R.44 W., Gogebic County, at bridge 1974-79c 07-30-80 134 

on State Highway 28, 7 miles southwest of 1980 09-03-80 265 
Merriweather, 5.5 miles downstream from 
Little Presque Isle River, and 2.0 miles 
east of Tula. 

04040315 Little Gratiot River Lat 47°22'04", long 88°02'16", in SEhNW4 sec. a25 1979-80 07-24-80 8.65 
near Lac Labelle, MI 6, T.57 N., R.29 W., Keweenaw County, 700 ft 

downstream from mouth of Deer Creek, 1 mile 
upstream from Lac Labelle, and 1.6 miles 
southwest of the village of Lac Labelle. 

04044559 Peterson Creek near 
Sands, MI 

Lat 46°24'21", long 87°20'38", in SWIISW1/4 sec. 
5, T.46 N., R.24 W., Marquette County, 150 ft 
downstream from old bridge crossing, 500 ft 

7.24 1979-80 10-17-79 
05-21-80 
07-15-80 

2.54 
2.76 
2.68 

upstream from mouth and 3.2 miles southeast 
of Sands. 

04044560 Big Creek near 
Sands, MI 

Lat 46°24'43", long 87°19'57", in NW4SE4 sec. 
5, T.46 N., R.24 W., Marquette County, at 
abandoned road crossing 0.7 mile downstream 

14.4 1979-80 10-17-79 
05-20-80 
07-15-80 

15.0 
16.2 
16.2 

from mouth of Peterson Creek and 3.6 miles 
east of Sands. 

04044567 Big Creek near 
Beaver Grove, MI 

Lat 46027'55", long 87019'07", in SE4SW1/4 sec. 
16,T.47 N., R.24 W., Marquette County, at 
bridge on U.S. Highway 41, 1 mile upstream 

24.0 1979-80 10-17-79 
05-20-80 
07-15-80 

40.7 
38.5 
38.0 

from mouth and 0.2 mile northwest of Beaver 
Grove. 

04044570 Cedar Creek near 
Sands, MI 

Lat 46026'11", long 87°24'20", in SWIASW1/4 sec. 
26, T.47 N., R.25 W., Marquette County, at 
headwaters, 0.3 mile east of old County Road 

5.44 1979-80 10-17-79 
05-21-80 
07-15-80 

.30 

.25 

.21 
553 and 1.2 miles north of Sands. 

04044577 Cedar Creek near 
Beaver Grove, MI 

Lat 46°28'23", long 87019'46", in SE4NE1/4 sec. 
17,T.47 N., R.24 W., Marquette County, at 
bridge on U.S. Highway 41, 0.7 mile upstream 

10.6 1979-80 10-17-79 
05-20-80 
07-15-80 

19.5 
18.1 
17.8 

from mouth and 0.9 mile northwest of Beaver 
Grove. 

04044581 Cherry Creek near 
Sands, MI 

Lat 46°27'47", long 87°23'31", in NW4NE14 sec. 
23, T.47 N., R.25 W., Marquette County, about 
600 ft north of County Road 480 and 3.1 miles 

.33 1979-80 10-17-79 
05-20-80 
07-15-80 

5.44 
5.30 
5.26 

northeast of Sands. 

04044586 Cherry Creek near 
Beaver Grove, MI 

Lat 46°28'45", long 87020'18", in SE1/4SW1/4 sec. 
8, T.47 N., R.24 W., Marquette County, at 
bridge on U.S. Highway 41, 0.8 mile upstream 

5.07 1979-80 10-17-79 
05-20-80 
07-15-80 

26.6 
25.8 
25.3 

from mouth and 1.5 miles northwest of Beaver 
Grove. 

04044592 Silver Creek near 
Sands, MI 

Lat 46°28'48", long 87°23'07", in SW149114 sec. 
12, T.47 N., R.25 W., Marquette County, at 
double culvert on Silver Creek Road, 1.7 miles 

4.88 1979-80 10-17-79 
05-21-80 
07-15-80 

2.54 
2.71 
2.35 

southwest of Harvey and 4.3 miles northwest 
of Sands. 

04044597 Silver Creek near 
Harvey, MI 

Lat 46°29'22", long 87°20'16", in NEIANW4 sec. 
8, T.47 N., R.24 W., Marquette County, at 
bridge on Lake Superior and Ishpeming Railroad, 

10.8 1979-80 10-17-79 
05-20-80 
07-15-80 

9.17 
8.91 
8.51 

300 ft northwest of overpass on State Highway 
28 and 0.9 mile southeast of Harvey. 

See footnotes at end of table. 




 

 

 

 

 

543 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Discharge measurements made at low-flow partial-record stations during water year 1980--Continued 


Drainage 
area 

Period 
of 

Measurements 
Discharge 

Station No. Station name Location (mi) record Date (ft3/s) 

Streams tributary to Lake Superior--Continued 

04044610 Sand River at Sand 
River, MI 

Lat 46°29'22", long 87°07'31", in NW14NE1/4 sec. 
12, T.47 N., R.23 W., Marquette County, at 
bridge on Duluth South Shore and Atlantic 
Railroad, 1 mile upstream from mouth, and 
0.5 mile west of the village of Sand River. 

29.5 1980 05-20-80 
05-28-80 
06-02-80 
06-17-80 
07-16-80 
08-26-80 

10.7 
3.91 

b29.1 
b14.4 

2.62 
.35 

09-16-80 b3911 

04044744 Munising Falls Creek 
at Munising, MI 

Lat 46°25'28", long 86°37'27", in NW4SE4 sec. 
36, T.47 N., R.19 W., Alger County, at culvert, 
0.3 mile upstream from mouth, at Munising. 

1979-80 10-09-79 
05-05-80 
08-18-80 

1.45 
2.70 
1.07 

04044750 Miners River near 
Van Meer, MI 

Lat 46°25'12", long 86°31'23", in SE14SW14 sec. 
35, T.47 N., R.18 W., Alger County, at culvert 
on County Road H-58, 2.5 miles west of Van Meer. 

1979-80 10-09-79 
05-05-80 
08-18-80 

6.33 
19.6 
4.38 

04044755 Miners River near 
Munising, MI 

Lat 46°29'18", long 86°32'26", in SW4NE4 sec. 
10, T.47 N., R.18 W., Alger County, at bridge 
on Pictured Rocks Trail road about 1 mile up­

1979-80 10-09-79 
05-05-80 
08-18-80 

15.4 
57.2 
14.6 

stream from mouth and 7.5 miles northeast of 
Munising. 

04044762 Mosquito River near 
Melstrand, MI 

Lat 46031'07", long 86°28'41", in NW14NE4 sec. 
31, T.48 N., R.17 W., Alger County, 150 ft 
downstream from confluence with tributary 

1979-80 10-09-79 
05-06-80 
08-19-80 

5.35 
24.5 
4.92 

from west, downstream from Mosquito Falls and 
4.7 miles northwest of Melstrand. 

04044765 Chapel Creek near 
Melstrand, MI 

Lat 46°32'54", long 86°26'20", in NE1/4NW1/4 sec. 
21, T.48 N., R.17 W., Alger County, 100 ft 
upstream from mouth and 6 miles north of Melstrand. 

1979-80 10-10-79 
05-07-80 
08-02-80 
08-19-80 

7.90 
13.3 
f .3 
2.48 

04044766 Spray Creek near 
Melstrand, MI 

Lat 46°33'27", long 86°24'38", in SE1/4NEk sec. 
15, T.48 N., R.17 W., Alger County, 100 ft 
upstream from mouth and 6.5 miles north of 

1979-80 10-10-79 
05-07-80 
08-19-80 

6.44 
9.33 
6.18 

Melstrand. 

04044770 Beaver Creek near 
Melstrand, MI 

Lat 46034'39", long 86°21'02", in NE14NE1/4 sec. 
7, T.48 N., R.16 W., Alger County, 0.7 mile 
downstream from Beaver Lake, 200 ft upstream 

1979-80 10-10-79 
05-09-80 
08-20-80 

30.5 
31.3 
23.0 

from mouth and 8 miles northeast of Melstrand. 

04044775 Sevenmile Creek near 
Grand Marais, Na 

Lat 46°37'15", long 86015'31", in NW4NW4, sec. 
25, T.49 N., R.16 W., Alger County, 100 ft 

1979-80 05-06-80 
08-18-80 

19.5 
17.0 

upstream from mouth and 13.5 miles west of 
Grand Marais. 

04044782 Sullivan Creek near 
Grand Marais, MI 

Lat 46°39'19", long 86°11'02", in NW14SE14 sec. 
9,T.49 N., R.15 W., Alger County, at culvert 
200 ft upstream from mouth on County Road H-58 

1979-80 10-10-79 
05-08-80 
08-19-80 

5.03 
5.01 
3.34 

and 9.5 miles west of Grand Marais. 

04044785 Hurricane River near 
Grand Marais, MI 

Lat 46°39'48", long 86009'57", in NW14NEh sec. 
10,T.49 N., R.15 W., Alger County, at culvert 
0.2 mile upstream from mouth, on County Road 

1979-80 10-10-79 
,05-08-80 
08-19-80 

16.5 
19.5 
12.2 

H-58 and 8.5 miles west of Grand Marais. 

04044786 Sable Creek near 
Grand Marais, MI 

Lat 46°40'03", long 86°01'01", in SW4SE14 sec. 
2, T.49 N., R.14 W., Alger County, 150 ft up-
stream from path leading to Sable Falls and 

1979-80 10-10-79 
05-08-80 
08-19-80 

7.21 
23.5 
9.01 

1.5 miles southwest of Grand Marais. 

Streams tributary to Lake Michigan 

04057400 Round Lake Outlet near 
Trenary, MI 

Lat 46°09'42", long 86044'51", in SW14 sec. 36, 
T.44 N., R.20 W., Alger County, at culvert on 
county road at outlet of Round Lake, 5 miles 
west of FFH 13, and 11 miles southeast of 

5.50 1978-80 10-10-79 
01-15-80 
05-22-80 
05-22-80 

2.92 
4.41 
b.07 
b3.23 

Trenary. 09-04-80 2.67 

04057580 Whitefish River near 
Rapid River, MI 

Lat 45°57'56", long 86055'15", in SE1/4NW4 sec. 10, 
T.41 N., R.21 W., Delta County, about 800 ft 
downstream from Chippeny Creek, 3.5 miles northeast 

284 1973-80 01-15-80 
05-22-80 
09-04-80 

186 
188 
127 

of Rapid River. 

See footnotes at end of table. 
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Discharge measurements made at low-flow partial-record stations during water year 1980--Continued 


Station No. Station name Location 

Drainage 
area 
(mil) 

Period 
of 

record 

Measurements 
Discharge 

Date (ft3/s) 

Streams tributary to Lake Michigan--Continued 

04058120 Green Creek near 
Palmer, MI 

Lat 46°22'22", long 87°36'21", in NW4 sec. 19, 
T.46 N., R.26 W., Marquette County, at bridge 
on County Highway 565, 4.5 miles south of 
Palmer. 

d8.42 1961-65 
1970-80 

11-29-79 
02-27-80 
05-27-80 
08-27-80 

b36.3 
b13.0 
b4.22 
b6.97 

04058250 Warner Creek tributary 
near Palmer, MI 

Lat 46°25'20", long 87°36'09", in NW4SE4 sec. 
31, T.47 N., R.26 W., Marquette County, at 
double culvert on County Road 565, 0.3 mile 
upstream from mouth and 0.8 mile south of 
Palmer. 

4.05 1972-80 10-30-79 
11-29-79 
12-18-79 
01-30-80 
02-27-80 
03-26-80 
04-30-80 
05-27-80 

b9.26 
b3.21 
b1.97 
b1.79 
b1.55 
b2.97 
b2.65 
b.59 

06-18-80 
08-05-80 
08-27-80 
09-25-80 

b.76 
b7.95 
b1.25 
b2.37 

04058300 Warner Creek near 
Palmer, MI 

Lat 46°24'09", long 87°32'39", in NW' sec. 10, 
T.46 N., R.26 W., Marquette County, 10 ft up-
stream from bridge on county highway, 0.1 mile 
upstream from confluence with Schweitzer Creek, 
and 3.5 miles southeast of Palmer. 

14.2 1961-68t 
1970-72d 
1972-78t 
1979-80 

05-21-80 
08-12-80 

b11.7 
b4.69 

04065580 Mounty's Creek near 
Merriman, MI 

Lat 45°56'41", long 87059'23", in SW4SW4 sec. 
18, T.41 N., R.29 W., Dickinson County, 400 ft 
upstream from mouth, and 3.6 miles northeast 
of Merriman. 

2.96 1971-80 09-19-79 
01-02-80 
03-20-80 
06-20-80 

3.77 
11.3 
6.96 
4.78 

04065590 Steel Creek near 
Merriman, MI 

Lat 45°56'31", long 87059'33", in NE1/4NE4 sec. 
24, T.41 N., R.30 W., Dickinson County, 200 ft 
upstream from mouth, 3.6 miles northeast of 
Merriman. 

3.52 1971-80 09-19-79 
01-02-80 
03-20-80 
06-20-80 

1.11 
1.23 
2.27 
1.45 

04096517 Hog Creek tributary 
near Allen, MI 

Lat 41°57'33", long 84°49'33", in SW4SW4 sec. 7, 
T.6 S., R.4 W., Hillsdale County, at Squires 
Road, 0.3 mile upstream from mouth, 3.0 miles 
west of Allen. 

2.61 1969-80 10-05-79 
05-14-80 
06-25-80 
07-30-80 
09-03-80 

1.78 
5.60 
1.56 
1.83 
8.02 

04101700 Dowagiac Drain near 
Decatur, MI 

Lat 42°04'26", long 86001'51", in SW4 sec. 35, 
T.4 S., R.15 W., Van Buren County, at bridge on 
50th Street, 3.7 miles southwest of Decatur. 

21.9 1962-64, 
1980 

04-24-80 
05-05-80 
06-02-80 
07-07-80 
08-04-80 
09-02-80 

44.8 
38.0 
38.7 
50.6 
29.8 
32.3 

04101710 Lake of the Woods Drain 
near Decatur, MI 

Lat 42°05'05", long 86002'17", in NE4 sec. 34, 
T.4 S., R.15 W., Van Buren County, at culvert 
at 92nd Avenue, 3.5 miles southwest of Decatur. 

13.1 1962-64, 
1980 

04-24-80 
05-07-80 
06-02-80 
07-07-80 

18.5 
11.7 
13.6 
20.7 

08-04-80 13.0 
09-02-80 12.9 

04102148 South Branch Paw Paw 
River near Paw Paw, MI 

Lat 42°12'02", long 85°54'05", in NE4 sec. 23, 
T.3 S., R.14 W., Van Buren County, at 60th Avenue, 
1.4 miles south of Paw Paw. 

51.2 1980 04-23-80 
05-08-80 
06-02-80 

76.5 
65.1 
66.4 

07-07-80 
08-04-80 
09-02-80 

74.0 
90.0 
88.3 

04102178 East Branch Paw Paw 
River near Lawton, MI 

Lat 42041'50", long 85°50'33", in NW' sec. 21, T.3 S., 
R.13 W., Van Buren County, at 30th Street, 1.5 
miles north of Lawton. 

26.9 1966, 1980 04-23-80 
05-08-80 
06-02-80 
07-07-80 
08-04-80 

25.6 
23.0 
31.1 
24.0 
41.9 

09-02-80 47.9 

04102180 East Branch Paw Paw 
River at Paw Paw, MI 

Lat 42°12'45", long 85°53'15", in sec. 13, T.3 S., 
R.14 W., Van Buren County, at bridge on State 
Highway 40 at Paw Paw. 

31.5 1962-64, 
1980 

04-23-80 
05-08-80 
06-02-80 
07-07-80 
08-05-80 
09-02-80 

36.5 
36.0 
43.8 
35.7 
54.2 
60.7 

04102192 South Branch Paw Paw 
River at Paw Paw, MI 

Lat 42°14'06", long 85°53'10", in SE' sec. 1, 
T.3 S., R.14 W., Van Buren County, at 51st Avenue, 
1.0 mile north of Paw Paw. 

94.3 1980 04-24-80 
05-08-80 
06-03-80 
07-08-80 

113 
94.8 

b193 
118 

08-05-80 
09-02-80 

133 
179 

04102212 North Branch Paw Paw 
River near Paw Paw, MI 

Lat 42°16'39", long 85051'48", in SW4 sec. 20, 
T.2 S., R.13 W., Van Buren County, at bridge 
on 32nd Street, 4.3 miles northeast of Paw Paw. 

37.8 1980 04-24-80 
05-08-80 
06-03-80 
07-08-80 
08-05-80 
09-03-80 

55.2 
47.4 

b105 
53.2 
92.1 
85.0 

See footnotes at end of table. 
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Discharge measurements made at low-flow partial-record stations during water year 1980--Continued 


Drainage Period Measurements 
area of Discharge 

Station No. Station name Location (mil) record Date (ft2/s) 

Streams tributary to Lake Michigan--Continued 

04102217 Unnamed tributary to Lat 42°15'48", long 85°51'49", in SW4 sec. 29, 17.6 1980 04-24-80 15.6 
North Branch Paw Paw T.2 S., R.13 W., Van Buren County, at 32nd 05-08-80 12.6 
River near Paw Paw, MI Street, 3.5 miles northeast of Paw Paw. 06-03-80 b24.8 

07-08-80 12.6 
08-05-80 16.3 
09-03-80 15.1 

04102260 Brandywine Creek near Lat 42°16'50", long 85053'53", in NE4 sec. 23, 32.2 1962-64, 04-24-80 21.1 
Paw Paw, MI T.2 S., R.14 W., Van Buren County, at bridge 1980 ' 05-08-80 12.1 

on 38th Avenue, 4.4 miles north of Paw Paw. 06-03-80 b89.2 
07-09-80 10.1 
08-05-80 27.4 
09-03-80 36.5 

04102370 Brush Creek at Lawrence, Lat 42°13'10", long 86°02'36", in SW' sec. 10, 39.9 1962-64, 04-24-80 37.6 
MI T.3 S., R.15 W., Van Buren County, at bridge 1980 05-09-80 31.0 

on Red Arrow Highway at Lawrence. 06-03-80 b81.1 
07-09-80 36.9 
08-06-80 32.2 
09-04-80 31.3 

04102392 Paw Paw River at Lat 42°13'26", long 86°03'06", in NE1/4 sec. 9, 265 1980 04-24-80 377 
Lawrence, MI T.3 S., R.15 W., Van Buren County, at 52nd 05-09-80 261 

Street in Lawrence. 06-05-80 b469 
07-09-80 346 
08-06-80 528 
09-04-80 356 

04102540 Brandywine Creek near Lat 42°18'54", long 86018'27", in NE; sec. 8, 16.7 1962-64, 04-24-80 12.5 
Covert, MI T.2 S., R.17 W., Van Buren County, at bridge 1980 05-07-80 7.85 

on old U.S. Highway 31, 2.7 miles northwest 06-06-80 b107 
of Covert. 07-11-80 6.65 

08-08-80 13.9 
09-05-80 7.54 

04102545 Deerlick Creek near Lat 42°22'23", long 86017'07", in NE4 sec. 21, 7.76 1962-64, 04-24-80 3.54 
South Haven, MI T.1 S., R.17 W., Van Buren County, at 76th 1980 05-07-80 1.88 

Street, 2.0 miles south of South Haven. 06-06-80 b82.7 
07-11-80 .84 
08-08-80 4.19 
09-05-80 2.00 

04102575 Black River Drain near Lat 42020'40", long 86°03'12", in NW', sec. 34, 23.6 1962-64, 04-24-80 26.1 
Bangor, MI T.1 S., R.15 W., Van Buren County, above con- 1980 05-06-80 19.8 

fluence with Haven and Max Lake Drain, 125 06-09-80 bg332 
feet upstream from 52nd Road, 3.8 miles north- 07-10-80 17.3 
east of Bangor. 08-07-80 23.2 

09-04-80 30.3 

04102590 Haven and Max Lake Drain Lat 42°20'50", long 860,03'10", in SW', sec. 27, 16.8 1962-64, 04-24-80 19.8 
near Bangor, MI T.1 S., R.15 W., Van Buren County, at culvert 1980 05-06-80 10.8 

on 20th Road, 4.0 miles northeast of Bangor. 06-09-80 b112 
07-10-80 9.04 
08-07-80 24.4 
09-04-80 26.2 

04102618 Black River at Bangor, Lat 42°18'56", long 86°06'48", in NE4 sec. 12, 52.4 1980 04-24-80 64.5 
MI T.2 S., R.16 W., Van Buren County, at bridge 05-06-80 47.6 

on Railroad Street at Bangor. 06-09-80 b393 
07-10-80 42.8 
08-07-80 60.3 
09-04-80 82.3 

04102720 Cedar Creek near South Lat 42°21'15", long 86°11'17", in NW' sec. 29, 17.6 1962-64, 04-24-80 15.4 
Haven, MI T.1 S., R.16 W., Van Buren County, at bridge 1980 05-07-80 10.4 

on 16th Street, 4.6 miles southeast of South 06-09-80 b115 
Haven. 07-11-80 8.55 

08-07-80 22.8 
09-05-80 13.3 

04102731 Black River near South Lat 42025'10", long 86°14'24", in NW' sec. 1, 132 1980 04-23-80 118 
Haven, MI T.1 S., R.17 W., Van Buren County, at 71.5 05-07-80 82.6 

Street, 1.0 mile east of South Haven. 06-11-80 b557 
07-11-80 31.9 
08-08-80 182 
09-05-80 101 

See footnotes at end of table. 



 

 

 

 
  

  

 

 

 

 

 

 

 

 

 

 

 

 

546 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Discharge measurements made at low-flow partial-record stations during water year 1980--Continued 


Drainage Period 

area of 

(mil) Record 


126 1974-80 


57.1 1974-80 


a39 	 1974-80 


200 	 1956-75t 

1978-80 


a170 1974-80 


a32 	 1974-80 


166 	 1946-48 

1957 

1979-80 


169 	 1979-80 


9.55 1979-80 


42.0 1979-80 


33.8 1979-80 


1979-80 


135 1974-80 


Measurements 


Date 


10-31-79 

05-19-80 

07-30-80 

09-04-80 


03-12-80 

05-08-80 

06-18-80 

08-18-80 


03-11-80 

06-18-80 

09-23-80 


04-23-80 

07-22-80 

09-25-80 


03-26-80 

07-21-80 


07-21-80 

09-24-80 


10-29-79 

05-15-80 

06-02-80 

06-30-80 

08-04-80 

08-28-80 

09-02-80 


10-29-79 

05-15-80 

08-28-80 


10-30-79 

05-12-80 

08-28-80 


10-30-79 

05-14-80 

08-27-80 


10-30-79 

05-14-80 

08-26-80 


10-11-79 

05-06-80 

06-18-80 

07-23-80 

08-27-80 


10-02-79 

05-14-80 

07-08-80 

09-10-80 


Discharge 

(ft3/s) 


37.8 

b140 

48.8 

40.3 


36.8 

24.5 

31.6 

16.0 


46.0 

50.6 

b99.0 


219 

193 

215 


b301 

212 


b46.7 

2.21 


183 

158 


be134 

be157 

e122 

119 

e119 


190 

173 

122 


17.7 

16.4 

14.8 


54.9 

54.1 

23.1 


26.6 

28.3 

17.1 


21.8 

b162 

63.1 

44.7 

41.1 


.66 

b79.7 

6.23 

2.66 


Station No. 


04115450 


04119061 


*04120295 


*04126200 


*04126600 


04126610 


04126755 


04126758 


04126767 


04126802 


04126810 


04146450 


*04160350 


Station name 


Fish Creek at Carson 

City, MI 


Plaster Creek at 

Wyoming, MI 


Black Creek near 

Muskegon, MI 


Little Manistee River 

near Freesoil, MI 


Betsie River near 

Benzonia, MI 


Crystal Lake Out­
let near Benzonia, MI 


Platte River at M-22 

near Honor, MI 


Platte River at Weir 

on Loon Lake Outlet 

near Honor, MI 


Otter Creek at Aral 

Road near Empire, MI 


Crystal River near 

Glen Arbor, MI 


Shalda Creek near 

Glen Arbor, MI 


North Branch Flint 

River near Columbia, 

ville, MI 


Pine River near 

Rattle Run, MI 


Location 


Streams tributary to Lake Michigan--Continued 


Lat 43010'40", long 84°51'24", in SW4 sec. 12, 

T.9 N., R.5 W., Montcalm County, on downstream 

side of footbridge in park, 300 ft upstream of 

bridge on State Highway 57, at Carson City. 


Lat 42056'15", long 85041'24", NE4 sec. 2, 

T.6 N., R.12 W., Kent County, at Godfrey St., 

at Wyoming. 


Lat 43012'14", long 86°09'52", in NE1/4NW4 sec. 1, 

T.9 N., R.16 W., Muskegon County, at bridge on 

Mill Iron Road, 4.8 miles east of Muskegon, 

and 4.9 miles upstream from mouth. 


Lat 44011'00", long 86.10'00", in NE1/4NE4 sec. 31, 

T.21 N., R.15 W., Manistee County, on right bank 

25 feet upstream from Six Mile bridge, 5.8 miles 

north of Freesoil, 7.4 miles upstream from 

mouth, and 9.0 miles southeast of Manistee. 


Lat 44°36'02", long 86°05'57", in NW4NW1/4 

sec. 2, T.25 N., R.15 W., Benzie County, at 

bridge on highway U.S. 31, 1.2 miles south 

of Benzonia, and 1.4 miles downstream from 

Homestead Dam. 


Lat 44037'56", long 86°08'41", in NMINE% 

sec. 29, T.26 N., R.15 W., Benzie County, at 

culvert on State Highway 115, 0.3 mile 

downstream from dam at outlet of Crystal 

Lake, and 2.5 miles west of Benzonia. 


Lat 44°42'39", long 86.07'08", in NE1/4SE4 sec. 

28, T.27 N., R.15 W., Benzie County, at 

bridge on State Highway 22, 0.4 mile down­
stream from Platte Lake and 6.2 miles 

northwest of Honor. 


Lat 44043'12", long 86008'12", in SW'4SW1/4 

sec. 21, T.27 N., R.15 W., Benzie County, 

at Department of Natural Resources fish 

weir, 0.6 mile downstream of Loon Lake 

and 7.2 miles northwest of Honor. 


Lat 44045'42", long 86°04'26", in SW4SW4 

sec. 1, T.27 N., R.15 W., Benzie County, 

at culverts on Aral Road, 0.1 mile up­
stream from mouth and 3.5 miles south 

of Empire. 


Lat 44054'10", long 85°57'46", in SE1/4NE4 

sec. 23, T.29 N., R.14 W., Leelanau County, 

at culverts on County Highway 675, 3.7 miles 

upstream from mouth and 1.4 miles east of 

Glen Arbor. 


Lat 44°56'48", long 85°53'07", in SE1/4NW4 

sec. 4, T.29 N., R.13 W., Leelanau County, 

at culverts on Lake Michigan Road, 0.1 mile 

upstream from mouth and 6.2 miles north­
east of Glen Arbor. 


Streams tributary to Lake Huron 


Lat 43011'18", long 83022'03", in NW; sec. 24, 

T.9 N., R.9 E., Lapeer County, on downstream 

side of bridge on Barnes Lake Road. 


Streams tributary to St. Clair River 


Lat 42052'49", long 82°34'04", in NE; sec. 9, 

T.5 N., R.16 E., St. Clair County, at bridge 

on Gratiot Road, 1.9 miles northeast of 

Rattle Run. 


* Also a crest-stage station. 

t Operated as a continuous-record gaging station. 

a Approximately. 

b Not base flaw. 

c Operated as a crest-stage partial-record station. 

d Since 1970, affected by diversion for industrial use. 

e Discharge measurement made by employees of Michigan Department of Natural Resources.

f Field estimate. 

g Discharge includes the flow in Haven and Max Lake Drain. 




 

  
   

 
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 

     
 
 

    
 

     

    

 
    

 
    

     

     

    
 

    
 

    
 

    
 

    
 

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 547 

Crest-stage partial-record stations 

The following table contains annual maximum discharge for crest-stage stations. A crest-stage gage is a device which will register 
the peak stage occurring between.inspections of the gage. A stage-discharge relation for each gage is developed from discharge measure-' 
ments made by indirect measurements of peak flow or by current meter. The date of the maximum discharge is not always certain, but is 
usually determined by comparison with nearby continuous-record stations, weather records, or local inquiry. Only the maximum discharge 
for each water year is given. Information on same lower floods may have been obtained but is not published herein. The years given in 
the period of record represent water years for which the annual maximum has been determined. 

Annual maximum discharge at crest-stage partial-record stations during water year 1980 

Annual maximum 
Drainage Period Gage Dis- 
area of Date height charge 

Station No. Station name Location (mil) record (feet) (ft2/s) 

Streams tributary to Lake Superior 

*04032000 Presque Isle River 
near Tula, MI 

04039500 South Branch Ontonagon 
River at Ewen, MI 

04041000 Perch River near 
Sidnaw, MI 

04044200 Carp Creek at 
Ishpeming, MI 

04044813 Two Hearted River 
near Paradise, MI 

04045538 West Branch Waiska 
River near Brimley, 
MI 

04045559 East Branch Waiska 
River near Brimley, 
MI 

04046000 Black River near 
Garnet, MI 

04049500 Manistique River at 
Germfask, MI 

04057000 Indian River near 
Manistique, MI 

04057900 Black River near 
Republic, MI 

04059400 Ten mile Creek 
at Perronville, 
MI 

04062200 Peshekee River near 
Champion, MI 

04062300 Michigamme River at 
Republic, MI 

See footnotes at end of table. 

Lat 46°32'49", long 89°46'38", in NW; sec.23, 261 1945-731, 04-22-80 10.21 1,940 
T.48 N., R.44 W., Gogebic County, at bridge 1974-80 
on State Highway 28, 7 miles southwest of 
Merriweather, 5.5 miles downstream from 
Little Presque Isle River, and 2.0 miles 
east of Tula. 

Lat 46°31'58", long 89016'37", in NW; sec. 26, 348 1939-41, 04-08-80 12.46 2,830 
T.48 N., R.40 W., Ontonagon County, on piers 1942-711, 
of old State Highway 28 bridge, at Ewen. 1972-80 

Lat 46°31'06", long 88°39'48", in NE; sec.34, 63.1 1913-151, 04-22-80 9.01 323 
T.48 N., R.35 W., Baraga County, at State 1957-80 
Highway 28, 2.5 miles east of Sidnaw. 

Lat 46029'11", long 87°41'21", in NW' sec.9, 16.5 1970-80 10-23-79 8.02 174 
T.47 N., R.27 W., Marquette County, at 
bridge on Highway 41A, at Ishpeming. 

Lat 46°41'57", long 85°25'19", in NW; SW' 201 1973-80 04-12-80 a3,100 
sec.27, T.50 N., R.9 W., Luce County, at 
foot bridge in State Forest Campground, 
0.4 mile upstream from mouth, and 18 miles 
northwest of Paradise. 

Lat 46°21'18", long 84°35'35", in SW; NW; 40.7 1973-80 04-09-80 9.18 1,190 
sec.29, T.46 N., R.2 W., Chippewa County, 
at bridge on county road, 3.2 miles upstream 
from mouth, and 3.5 miles south of Brimley. 

Lat 46°25'07", long 84°28'24", in NW', NEk 31.9 1973-80 04-09-80 13.62 1,130 
sec.6, T.46 N., R.1 W., Chippewa County, at 
bridge on county road, 4.0 miles upstream 
from mouth, and 4.7 miles east of Brimley. 

Streams tributary to Lake Michigan 

Lat 46007'05", long 85021'55", in SE' sec.13, 28.0 1951-781, 04-09-80 6.01 380 
T.43 N., R.9 W., Mackinac County, on right 1979-80 
bank 10 ft upstream from foot bridge, 15 ft 
downstream from Peters Creek, 3.5 miles up- 
stream from Lake Michigan and 4 miles south- 
west of Garnet. 

Lat 46°14'00", long 85°55'40", in SE; sec.4, 341 1938-701, 04-09-80 5.51 1,290 
T.44 N., R.13 W., Schoolcraft County, 600 1971-80 
feet upstream from bridge on State Highway 
77, 1.0 mile south of Germfask. 

Lat 45°59'30", long 86017'15", in NE' sec.34, 302 1938-711, 04-15-80 4.95 710 
T.42 N., R.16 W., Schoolcraft County, at 1972-80 
outlet of Indian Lake, 2.4 miles northwest 
of Manistique. 

Lat 46025'08", long 87053'21", in NE; sec.2, 34.4 1961-681, 04-10-80 3.62 260 
T.46 N., R.29 W., Marquette County, at 1970-80 
bridge on county road, 4.4 miles east of 
Republic. 

Lat 45°48'38", long 87022'00", in NWk NWk 38.4 1971-771, 04-09-80 4.15 318 
sec.2, T.39 N., R.25 W., Delta County, 1978-80 
1 mile northwest of Perronville. 

Lat 46°33'25", long 88°00'09", in N8Q1/4  sec.13, 133 1961-781, 04-25-80 5.96 2,070 
T.48 N., R.30 W., Marquette County, on left 1979-80 
bank 10 ft downstream from bridge on County 
Road 607, 0.6 mile downstream from West Branch 
and 3.5 miles northwest of Champion. 

Lat 46°23'03", long 87°58'48", in SE' sec. 18, 240 1961-751, 04-25-80 4.83 1,640 
T.46 N., R.29 W., Marquette County, on left 1976-80 
bank 400 feet upstream from county highway 
bridge, 0.3 mile upstream from Trout Falls 
Creek, and 0.6 mile south of Republic. 



 

 
    

 
     

 

 

 

 

 

 

 

 

  

   

   

  

    

    

    

    

   

    

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

    
 

     

548 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Annual maximum discharge at crest-stage partial-record stations during water year 1980--Continued 


Annual maximum 

Drainage Period Gage Dis-


area of Date height charge 

Station No. Station name Location (mi.) Record 
 (feet) (ft3/s) 


Streams tributary to Lake Michigan--Continued 


04096272 Beebe Creek near Lat 41057'15", long 84038'20", in NE1/4 NE' 42.4 1975-78f, 03-18-80 6.37 354 

Hillsdale, MI sec.15, T.6 S., R.3 W., Hillsdale County, 1979-80 


20 ft upstream from bridge on Moore Road, 

1.2 miles northwest of Hillsdale. 


04096340 St. Joseph River Lat 42°07'51", long 84051'56", in SW1/4 SW1/4 144 1975-77*, 04-04-80 6.89 497 

at Clarendon, sec.11, T.4 S., R.5 W., Calhoun County, 1978-80 

Mg on left bank 5 ft upstream from bridge 


on 22 Mile Road at Clarendon. 


04097170 Portage River Lat 42006'53", long 85029'08", in SW1/4 sec.16, 68,2 1947-51# 06-08-80 5.23 222 

near Vicksburg, T.4 S., R.10 W., Kalamazoo County, on right 1965-79* 

MI bank 15 ft upstream from bridge on W Ave., 1980 


2.4 miles east of Vicksburg, 


04098500 Fawn River near Lat 41046'56", long 85°35'00", in SW1/4 sec.10, 192 1958-75*, 04-12-80 4.14 461 

White Pigeon, MI 	 T.8 S., R.11 W., St. Joseph County, on 1976-80 


right bank 0.3 mile downstream from bridge 

on county highway, 3.1 miles east of White 

Pigeon, and 3.5 miles upstream from Sherman 

Mill Creek. 


04102000 St. Joseph River at Lat 41056'56", long 86°20'02", in SW1/4 sec.18, 4,081 1902-06f, 06-09-80 8.55 8,580 

Berrien Springs, T.6 S., R.17 W., Berrien County, at bridge 1909-31f, 

MI on U.S. Highway 33, at Berrien Springs, 1951-56*, 


and at mile 24. 	 1979-80 


04108645 Rabbit River at Lat 42°40'31", long 86°00'13", in NE1/4 sec.6, 274 1979-80 12-25-79 14.43 1,470 

Hamilton, MI T.3 N., R.14 W., Allegan County, at bridge 


on State Highway 40, at Hamilton. 


04112700 Sycamore Creek Lat 42°36'38", long 84°27'58", in NE1/4 NE1/4 39.5 1975-80 08-21-80 9.17 235 

near Mason, MI 	 sec.31, T.3 N., R.1 W., Ingham County, at 


bridge on Harper Road, 0.7 mile downstream 

from Aurelius and VeVoy Drain, and 2.6 

miles northwest of Mason. 


04113090 Carrier Creek Lat 42°43'36", long 84°39'16", in SE1/4 5W1/4 7.18 1975-80 08-20-80 6.07 157 

near Grand Ledge sec.15, T.4 N., R.3 W., Eaton County, at 

MI bridge on St. Joe Highway, 3.7 miles up-


stream from mouth, and 4.0 miles south-

east of Grand Ledge. 


04117000 Quaker Brook Lat 42°33'57", long 85005'37", in NW1/4 sec.13, 7.60 1955-75f, 08-03-80 4.78 169 

near Nashville, T.2 N., R.7 W., Barry County, on left bank 1976-80 

MI 150 feet upstream from culvert on county 


road, 500 feet upstream from small tribu-

tary, and 2.5 miles south of Nashville. 


04119055 Plaster Creek at Lat 42°54'46", long 85°39'02", in 5E1/4 sec.7, 46.6 1974-80 12-25-79 7.88 520 

Grand Rapids, MI 	 T.6 N., R.11 W., Kent_County, on right 


downstream side of bridge on 28th Street, 

at Grand Rapids. 


04119160 Buck Creek at Lat 42°54'09", long 85°45'46", in SE1/4 sec.18, 50.5 1974-80 12-25-79 7.42 435 

Grandville, MI 	 T.6 N., R.12 W., Kent County, on right 


downstream side of bridge on Wilson Avenue, 

at Grandville. 


*04120295 Black Creek near Lat 43012'14", long 86°09'52", in NW1/4 NW1/4 b39 1974-80 08-21-80 3.20 180 

Muskegon, MI 	 sec.l, T.9 N., R.16 W., Muskegon County, 


at bridge on Mill Iron Road, 4.8 miles 

east of Muskegon. 


04122025 Muskegon River at Lat 43°20'50", long 85056'22", in SE1/4 NE1/4 1979-80 03-22-80 12.79 4,700 

Bridgeton, MI sec.14, T.11 N., R.14 W., Newaygo County, 


at bridge on Warner Road, in Bridgeton. 


04122223 Pentwater River Lat 43°43'27", long 86°22'36", in NW1/4 SW1/4 b78 1975-80 09-20-80 3.93 305 

near Hart, MI 	 sec.5, T.15 N., R.17 W., Oceana County, at 


culverts on county road, 0.8 mile downstream 

from hydroelectric plant on Hart Lake, 1.8 

miles northwest of Hart. 


04122230 North Branch Lat 43°47'42", long 86021'30", in NE1/4 SE1/4 b44 1975-80 09-20-80 3.20 314 

Pentwater River sec.8, T.16 N., R.17 W., Oceans County, 

near Pentwater, MI at bridge on U.S. Highway 31, 3.5 miles 


northeast of Pentwater. 


See footnotes at end of table. 




 

   
  

 
 
    

   

   

   

    

    

   

   

  

 

  

 

 

 

  

 

 

 

 

    

    

549 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Annual maximum discharge at crest-stage partial-record stations during water year 1980--Continued 


Station No. Station name 


04123500 Manistee River 

near Grayling, MI 


04124500 East Branch Pine 

River near Tustin, 

MI 


*04126200 Little Manistee 

River near 

Freesoil, MI 


*04126600 Betsie River near 

Benzonia, Ma 


04127850 Boyne River near 

Boyne City, MI 


04131500 Rainy River near 

Ocqueoc, MI 


04132500 Thunder Bay River 

near Hillman, MI 


04138000 East Branch Au Gres 

River at Mclvor, 

MI 


04139000 Houghton Creek 

near Lupton, MI 


04140200 Klacking Creek near 

Selkirk, Ma 


04141000 South Branch Shepards 

Creek near Selkirk, 

MI 


04144180 Jones Creek near 

Gaines, MI 


04144200 Porter Drain near 

Gaines, MI 


04144220 Jones Creek at 

Duffield, MI 


04146020 South Branch Flint 

River near Mill­
ville, MI 


Annual maximum 

Drainage Period Gage Dis-

area of Date height charge 


Location (mi.) record (feet) (ft./s) 


Streams tributary to Lake Michigan--Continued 


Lat 44°41'35", long 84°50'50", in SW% NW% 131 1942-731, 04-10-80 1.23 278 

sec.31, T.27 N., R.4 W., Crawford County, 1974-80 

on right bank 25 feet upstream from bridge 

on State Highway 72, 6.8 miles northwest 

of Grayling. 


Lat 44°06'09", long 85°31'02", in NE; NW; b63 1953-631, 04-09-80 4.11 206 

sec.28, T.20 N., R.10 W., Osceola County, 1964-80 

75 feet downstream from highway bridge, 

3.0 miles west of Tustin. 


Lat 44011'00", long 86°10'00", in NE% NE% 200 1956-751, 04-10-80 2.78 351 

sec.31, T.21 N., R.15 W., Manistee County, 1976-80 

on right bank 25 feet upstream from Six 

Mile Bridge, 5.8 miles north of Freesoil, 

7.4 miles upstream from mouth, and 9.0 miles 

southeast of Manistee. 


Lat 44°36'02", long 86°05'57", in NW; NW' b170 1975-80 04-10-80 4.06 940 

sec.2, T.25 N., R.15 W., Benzie County, at 

bridge on U.S. Highway 31, 1.2 miles south 

of Benzonia. 


Lat 45°11'48", long 84057'26", in NW% SW% b65 1975-80 04-09-80 3.34 416 

sec.5, T.32 N., R.5 W., Charlevoix County, 

at culvert on Dam Road, 0.3 mile downstream 

from nonoperative hydroelectric plant, 2.8 

miles southeast of Boyne City. 


Streams tributary to Lake Huron 


Lat 45024'30", long 84°10'45", in NE% NW' b85 1952-791, 04-10-80 4.69 428 

sec.22, T.35 N., R.2 E., Presque Isle County, 1980 

at bridge on North Allis Highway, 4.4 miles 

west of Ocqueoc, and 5.0 miles upstream 

from Black Lake. 


Lat 45°00'30", long 83058'21", in NE4 SE% 232 1946-721, 04-08-80 7.66 655 

sec.8, T.30 N., R.4 E., Montmorency County, 1973-80 

on left bank 25 feet upstream from bridge 

on State Highway 32, 5.2 miles southwest 

of Hillman. 


Lat 44013'57", long 83°42'03", in NW% NW% b84 1950-731, 03-20-80 c6.02 270 

sec.10, T.21 N., R.6 E., Iosco County, 1974-80 

on right bank 25 feet downstream from 

bridge on Whittemore Road at Mclvor, and 

11.5 miles upstream from mouth. 


Lat 44°23'45", long 84002'50", in SE; SE; 29.7 1950-721, 04-09-80 4.76 236 

sec.10, T.23 N., R.3 E., Ogemaw County, 1973-80 

2.7 miles southwest of Lupton. 


Lat 44°20'05", long 84.08'46", in NE; NE; 7.51 1953-80 04-09-80 1.38 61 

sec.2, T.22 N., R.2 E., Ogemaw County, 

at bridge on Campbell Road, 4.0 miles 

northwest of Selkirk. 


Lat 44018'28", long 84°05'13", in SE% SE% 1.15 1951-781, 04-10-80 3.16 38 

sec.8, T.22 N., R.3 E., Ogemaw County, 1979-80 

on right bank 200 feet upstream from 

mouth, 600 feet west of bridge on 

Bedtelyon Road, and 1.1 miles southwest 

of Selkirk. 


Lat 42°53'02", long 83°52'27", in SE% sec.28, 7.60 1970-80 03-17-80 d5.10 52 

T.6 N., R.5 E., Genesee County, at bridge 

on Baldwin Road, 1.7 miles northeast of 

Gaines. 


Lat 42°53'26", long 83°50'59", in SE; sec.27, 4.68 1970-80 03-17-80 3.69 52 

T.6 N., R.5 E., Genesee County, at bridge 

on Seymour Road, 3.2 miles east of Gaines. 


Lat 42054'45", long 83°54'27", in SE% sec.17, 23.4 1970-80 03-17-80 7.30 267 

T.6 N., R.5 E., Genesee County, at bridge 

on Grand Blanc Road, 1.0 mile south of 

Duffield. 


Lat 43°04'44", long 83°18'25", in SE% sec.29, 160 1974-80 04-06-80 7.59 600 

T.8 N., R.10 E., Lapeer County, on down­
stream right wingwall of bridge on Saginaw 

Road, 1.6 miles north of Lapeer. 


See footnotes at end of table. 




 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

 

  

    

    

    

    

    

 

    

    

    

 

  
    

550 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Annual maximum discharge at crest-stage partial-record stations during water year 1980--Continued 


Station No. Station name Location 

Drainage Period 
area of 
(mil) Record 

Annual maximum 
Gage Dis-

Date height charge 
(feet) (ft3/s) 

Streams tributary to Lake Huron--Continued 

04147800 Powers-Cullen Drain 
near Genesee, MI 

Lat 43°05'33", long 83°33'31", in SW14 sec.18, 
T.8 N., R.8 E., Genesee County, at bridge 
on Coldwater Road, 3.3 miles southeast of 
Genesee. 

9.17 1970-80 03-17-80 c3.20 e90 

04147900 Lefler-Scothan Drain 
near Otisville, MI 

Lat 43°08'11", long 83°32'27", in NE1/4 sec.5, 
T.8 N., R.8 E., Genesee County, at bridge 
on Frances Road, 2.2 miles south of Otis­
ville. 

4.90 1970-80 04-04-80 4.41 61 

04148120 Kearsley Creek 
near Atlas, MI 

Lat 42057'15", long 83°32'42", in NE; sec.5, 
T.6 N., R.8 E., Genesee County, at bridge 
on Jordan Road, 1.2 miles north of Atlas. 

55.6 1970-80 03-17-80 6.86 234 

04148139 Black Creek near 
Davison, MI 

Lat 43°01'28", long 83°33'24", in SE; sec.7, 
T.7 N., R.8 E., Genesee County, at bridge 
on Irish Road, 2.0 miles west of Davison. 

22.8 1970-80 03-17-80 c6.57 120 

04148144 Chipmunk Creek 
near Genesee, MI 

Lat 43°04'01", long 83°36'59", in SE' sec.27, 
T.8 N., R.7 E., Genesee County, at bridge 
on Genesee Road, 3.1 miles south of Genesee. 

5.49 1970-80 04-04-80 3.18 63 

04148200 Swartz Creek near 
Holly, MI 

Lat 42049'39", long 83037'42", in SW4 sec.15, 
T.5 N., R.7 E., Oakland County, on right 
bank 25 feet downstream from bridge on 
Elliot Road, 2.4 miles north of Holly. 

12.1 1956-75*, 04-04-80 
1976-80 

2.87 44 

04148255 Swartz Creek near 
Grand Blanc, MI 

Lat 42°53'09", long 83°41'29", in SE; sec.25, 
T.6 N., R.6 E., Genesee County, at bridge 
on Baldwin Road, 4.1 miles southwest of 
Grand Blanc. 

36.0 1970-80 04-04-80 4.45 92 

04148260 Swartz Creek near 
Swartz Creek, MI 

Lat 42°58'22", long 83°45'43", in SW; sec.28, 
T.7 N., R.6 E., Genesee County, at bridge 
on Bristol Road, 3.9 miles east of Swartz 
Creek. 

67.3 1970-80 04-04-80 f5.96 323 

04148265 Kimball Drain near 
Swartz Creek, MI 

Lat 42055'15", long 83°49'51", in NE14 sec.14, 
T.6 N., R.5 E., Genesee County, at bridge 
on Morrish Road, 2.4 miles south of Swartz 
Creek. 

10.6 1970-80 04-04-80 g5.17 120 

04148270 West Branch Swartz 
Creek near Swartz 
Creek, MI 

Lat 42°58'22", long 83046'08", in SW1/4 sec.28, 
T.7 N., R.6 E., Genesee County, at bridge 
on Bristol Road, 3.2 miles east of Swartz 
Creek. 

40.6 1970-80 04-04-80 h6.32 302 

04148410 Thread Creek near 
Goodrich, MI 

Lat 42°53'19", long 83032'10", in Sal sec.29, 
T.6 N., R.8 E.. Genesee County, at bridge 
on Baldwin Road, 2.4 miles southwest of 
Goodrich. 

28.8 1970-80 04-04-80 3.64 127 

04148610 Cole Creek near 
Flushing, MI 

Lat 43°02'44", long 83051'06", in SW4 sec.35, 
T.8 N., R.5 E., Genesee County, at bridge 
on Potter Road, 1.2 miles south of Flushing. 

8.51 1970-80 04-04-80 5.03 84 

04148620 Freeman Drain near 
Montrose, MI 

Lat 43°07'04", long 83°53'37", in SRI sec.5, 
T.8 N., R.5 E., Genesee County, at bridge 
on Mt. Morris Road, 4.0 miles south of 
Montrose. 

8.21 1970-80 07-27-80 5.33 194 

04148640 Armstrong Creek 
near Montrose, MI 

Lat 43°08'04", long 83050'03", in SE' sec.35, 
T.9 N., R.5 E., Genesee County, at bridge 
on Morrish Road, 4.1 miles southeast of 
Montrose. 

11.9 1970-80 05-18-80 i5.36 145 

04148740 Central-Stadler 
Drain near 
Montrose, MI 

Lat 43°09'46", long 83050'14", in SR­, sec.23, 
T.9 N., R.5 E., Genesee County, at bridge 
on Wilson Road, 3.1 miles east of Montrose. 

15.0 1970-80 03-18-80 j3.63 86 

04148800 Pine Run near 
Montrose, MI 

Lat 43°12'42", long 83°48'54", in SEI4 sec.l, 
T.9 N., R.5 E., Genesee County, at bridge 
on Elms Road, 4.7 miles northeast of 
Montrose. 

28.2 1970-80 09-23-80 k6.54 246 

04148900 Silver Creek near 
Clio, MI 

Lat 43°12'54", long 83045'55", in NW' sec.4, 
T.9 N., R.6 E., Genesee County, at bridge 
on Weir Road, 3.0 miles northwest of Clio. 

3.70 1970-80 09-23-80 3.20 60 

See footnotes at end of table. 




 

 

 
  

 

 

 

 

551 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Annual maximum discharge at crest-stage partial-record stations during water year 1980--Continued 


Annual maximum 
Drainage Period Gage Dis-
area of Date height charge 

Station No. Station name Location (mi.) Record (feet) (ft3/s) 

Streams tributary to Lake Huron--Continued 

04149300 Misteguay Creek Lat 43°01'31", long 83°54'41", in NE; sec,7, 17.3 1970-80 09-22-80 8.06 490 
near Flushing, MI T.7 N., R.5 E., Genesee County, at bridge 

on Duffield Road, 3.7 miles southwest of 
Flushing. 

04151000 Cass River at Vassar, Lat 43°22'15", long 83°34'52", in NW' SW4 710 1949-705, 04-16-80 9.39 3,610 
Na sec.7, T.11 N., R.8 E., Tuscola County, 1971-80 

at bridge on State Highway 15, at Vassar. 

04153500 Salt River near Lat 43°42'10", long 84°28'14", in NE4 SE; 138 1935-715, 04-09-80 7.69 617 
North Bradley, Na sec.7, T.15 N., R.1 W., Midland County, 1972-80 

at bridge on North Saginaw Road, 1.1 miles 
southeast of North Bradley. 

Streams tributary to St. Clair River 

*04160350 Pine River near Lat 42°52'49", long 82°34'04", in NE4 sec.9, 135 1974-80 04-04-80 18.14 2,080 
Rattle Run, Na T.5 N., R.16 E., St. Clair County, on right 

downstream wingwall of bridge on Gratiot 
Road, 1.9 miles northeast of Rattle Run. 

Streams tributary to Lake St. Clair 

04161500 Paint Creek near Lat 42046'03", long 83013'12", in NE; sec.13, 38.5 1959-758, 04-04-80 2.89 121 
Lake Orion, MI T.4 N., R.10 E., Oakland County, on left 1976-80 

bank 100 feet upstream from railroad bridge, 
1.6 miles southeast of Lake Orion, and 2.8 
miles upstream from Trout Creek. 

04161760 West Branch Stony Lat 42°43'53", long 83006'02", in SE' sec.25, 22.5 1965-80 03-17-80' m3.35 153 
Creek near T.4 N., R.11 E., Oakland County, at bridge 
Washington, MI on Huron-Clinton Metropolitan Park Road, and 

3.4 miles west of Washington. 

04164010 North Branch Clinton Lat 42°54'59", long 83°02'42", in NE' sec.28, 9.56 1959-62, 04-04-80 n4.56 194 
River at Almont, T.6 N., R.12 E., Lapeer County, at bridge 1963-688, 
MI on State Highway 53, at Almont. 1969-80 

04164050 North Branch Clinton Lat 42049'11", long 82°58'35", in NW' sec.31, 49.7 1959-64, 04-04-80 p3.40 620 
River near Romeo, T.5 N., R.13 E., Macomb County, at bridge 1965-695, 
MI on 33 Mile Road, 2.2 miles northeast of 1970-80 

Romeo. 

04164150 North Branch Clinton Lat 42043'50", long 82°54'23", in NE1/4 sec.34, 89.6 1959-67, 04-04-80 0.25 990 
River near Meade, T.4 N., R.13 E., Macomb County, on left 1968-728, 
MI bank at bridge on 27 Mile Road, 1.9 miles 1973-80 

northwest of Meade. 

04164200 Coon Creek near Lat 42°47'41", long 82°52'58", in SW4 sec.1, 10.0 1959-65, 04-04-80 4.68 198 
Armada, MI T.4 N., R.13 E., Macomb County, at bridge 

on North Road, 3.4 miles south of Armada. 
1966-705, 
1971-80 

04164250 Tupper Brook at Lat 42°45'42", long 82°54'04", in NW4 sec.23, 8.62 1959, 04-04-80 6.54 345 
Ray Center, MI T.4 N., R.13 E., Macomb County, at bridge 1960-648, 

on 29 Mile Road, at Ray Center. 1965-80 

04164350 Highbank Creek near 
Armada, Na 

Lat 42°28'24", long 82°51'08", in NW' sec.6, 
T.4 N., R.14 E., Macomb County, at bridge 

14.9 1959-65, 
1966-708, 

04-04-80 15.43 e700 

on 32 Mile Road, 3.0 miles southeast of 1971-80 
Armada. 

04164360 East Branch Coon 
Creek near New 

Lat 42045'46", long 82°50'57", in NMI sec.19, 
T.4 N., R.14 E., Macomb County, at bridge 

36.1 1959-66, 
1967-728, 

04-04-80 r7.88 1,090 

Haven, MI on 29 Mile Road, 3.4 miles northwest of 1973-80 
New Haven. 

04164400 Deer Creek near Lat 42042'39", long 82°51'32", in NM-, sec.6, 12.7 1959-60, 03-17-80 6.48 312 
Meade, MI T.3 N., R.14 E., Macomb County, at bridge 1961-655, 

on 251/2 Mile Road, 0.9 mile southeast of 1966-80 
Meade. 

04164450 McBride Drain Lat 42°41'14", long 82°55'14", in NE4 NE4 5.79 1960-648, 04-04-80 7.74 119 
near Macomb, Na sec.16, T.3 N., R.13 E., Macomb County, at 1965-80 

bridge on 24 Mile Road, 2.2 miles southeast 
of Macomb. 

04164600 Middle Branch 
Clinton River 

Lat 42°42'03", long 82°59'44", in SE' sec.2, 
T.3 N., R.12 E., Macomb County, at bridge 

22.2 1959-64, 
1965-698, 

08-21-80 9.24 468 

near Macomb, MI on Schoenherr Road, 2.0 miles west of 1971-80 
Macomb. 

See footnotes at end of table. 
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 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Annual maximum discharge at crest-stage partial-record stations during water year 1980--Continued 


Annual maximum 

Drainage Period Gage Dis-


area of Date height charge 

Station No. Station name Location (mil) record (feet) (ft3/s) 


Streams tributary to Lake St. Clair --Continued 


04165200 Gloede Ditch near Lat 42°37'39", long 82057'10", in SW' sec.32, 16.0 1959, 04-04-80 15.98 333 

Waldenburg, MI T.3 N., R.13 E., Macomb County, 2.2 miles 1960-648, 


south of Waldenburg. 1965-80 


Streams tributary to Detroit River 


04167000 Middle River Rouge Lat 42°20'55", long 83018'45", in SW' NW' sec.6, 99.9 1931-338, 04-04-80 8.67 944 

near Garden City, T.2 S., R.10 E., Wayne County, on right bank 1948-778, 

MI 200 ft downstream from bridge on Inkster 1978-80 


Road, 1.8 miles northeast of Garden City. 


04168660 Frank and Poet Drain Lat 42009'19", long 83°12'22", in NW' sec.13, 19.3 1972-80 06-03-80 9.04 500 

at Trenton, MI T.4 S., R.10 E., Wayne County, at bridge 


on King Road, at Trenton. 


Streams tributary to Lake Erie 


04168800 Huron River near Lat 42°41'35", long 82°29'56", in NWk SEk 14.0 1974-80 03-18-80 2.16 69 

Andersonville, MI 	 sec.3, T.3 N., R.8 E., Oakland County, on 


downstream side of culvert on White Lake 

Road, 2.5 miles south of Andersonville. 


04173250 Mill Creek near Lat 42015'56", long 83°56'45", in NE' sec.34, 47.3 1973-80 03-18-80 9.03 450 

Lima Center, MI 	 T.2 S., R.4 E., Washtenaw County, at 


Guenther Road, 2.0 miles upstream from 

North Fork Mill Creek, and 2.2 miles south 

of Lima Center. 


04175960 South Branch River Lat 41055'03", long 84000'37", in Mk sec.25, 165 1979-80 12-25-79 10.10 1,270 

Raisin near T.6 S., R.3 E., Lenawee County, at Howell 

Adrian, MI Highway, 2.0 miles northeast of Adrian. 


04176000 River Raisin near Lat 41°54'15", long 83058'50", in NW' sec.5, 463 1954-788, 03-19-80 12.28 2,560 

Adrian, MI T.7 S., R.4 E., Lenawee County, at Academy 1979-80 


Road, 1.7 miles east of Adrian. 


04176400 Saline River near Lat 42°07'50", long 83046'35", in SW' sec.18, 94.6 1966-778, 06-03-80 10.66 1,070 

Saline, MI 	 T.4 S., R.5 E., Washtenaw County, on right 1978-80 


bank 20 ft downstream from bridge on Maple 

Road, 2.8 miles south of Saline. 


Operated as a continuous-record gaging station. 

* Also a low-flow partial-record station. 

a Based on correlation with E. Br. Two-Hearted River. 

b Approximately. 

c Backwater from ice. 

d Maximum gage height, 5.29 ft, May 18. 

e Computed on basis of correlation with nearby stations. 

f Maximum gage height, 6.33 ft, Mar. 17, 1980, backwater from ice. 

g Maximum gage height, 5.62 ft, Mar. 17, 1980, backwater from ice. 

h Maximum gage height, 7.37 ft, Mar. 17, 1980, backwater from ice. 

i Maximum gage height, 5.62 ft, Mar. 18, 1980, backwater from ice. 

j Maximum gage height, 3.68 ft, Mhr. 18, 1980, backwater from ice. 

k Maximum gage height, 7.28 ft, Mar. 17, 1980, backwater from ice. 

m Maximum gage height, 4.49 ft, Mar. 17, 1980, backwater from ice. 

n Maximum gage height, 4.63 ft, Mar. 17, 1980, backwater from ice. 

p-Nhximum gage height, 3.90 ft, Mar. 17, 1980, backwater from ice. 

q Maximum gage height, 7.00 ft, Mar. 18, 1980, backwater from ice. 

r Maximum gage height, 7.95 ft, Mar. 17, 1980, backwater from ice. 




 

 

 
 

       

 

 
 

 

 

 

 
 

 
 

 

 

 

 
 

 

 

 

 

 

 

  

 

  

553 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Measurements of streamflow at points other than gaging stations or partial-record stations are given in the following table. Those 

that are measurements of base flow are designated by an asterisk(*). 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980 


Measured 

Drainage previously 

(water 
Stream Tributary to Location (:Ti- years) 

Streams tributary to Lake Superior 

Plymouth Mine Alward Creek Lat 46°28'14", long 89058'56", in SE% NW', sec. 18, 1974-79 
Pond Outlet T.47 N., R.45 W., Gogebic County, at culvert 

on Plymouth Road, at Ramsay, MI. 

Deer Lake Little Gratiot Lat 47021'49", long 88°02'26", in NE1/4 SW',,, sec. 6, 1979 
Outlet River T.57 N., R.29 W., Keweenaw County, 700 ft down-

stream from the outlet, 700 ft-upstream from 
mouth and 1.8 miles southwest of Lac LaBelle, MI. 

Streams tributary to Lake Michigan 


Bichier Creek Escanaba River 	 Lat 45°48'29", long 87°06'01", in NE1/4 sec. 2, a9 1975-76 

T.39 N., R.23 W., Delta County, at culvert on 

County Road 426, 2.8 miles north of Escanaba, MI. 


Dober Mine Iron River Lat 46°02'08", long 88°38'08", in NW% NW', sec. 1, 1973-76, 

Pond Outlet T.42 N., R.35 W., Iron County, at mouth, at 1978 


Stambaugh, MI. 


Skunk Creek East Branch Lat 46001'51", long 87049'46", in SE' SE' sec. 17, 14.5 1973-76 

Sturgeon River T.42 N., R.28 W., Dickinson County, 0.3 mile up- 1978-79 


stream from mouth, 2.2 miles north of Felch, MI. 


Spring Valley St. Joseph Lat 41052'14", long 86017'33", in NE', NW', sec. 16, 1979 

Drain River T.7 S., R.17 W., Berrien County, at Walton Road, 


3.0 miles northwest of Niles, MI. 


Indian Lake Dowagiac Lat 41059'31", long 86°12'17", in SW; NW% sec. 32, 

Outlet River T.5 S., R.16 W., Cass County, at Indian Lake 


Road, 3.8 miles west of Dowagiac, MI. 


do do Lat 41059'32", long 86°11'41", in SW% NE; sec. 32, 

T.5 S., R.16 W., Cass County, at Sink Road, 

3.4 miles west of Dowagiac, MI. 


Red Cedar Grand River Lat 42°39'40", long 84°04'50", in SW1/4 SE' sec. 10, 1979 

River T.3 N., R.3 E., Livingston County, at Grand 


River Road, in Fowlerville, MI. 


do do Lat 42°41'12", long 84°08'12", in SE; sec. 31, 1979 

T.4 N., R.3 E., Livingston County at Stow 

Road, 3.0 miles northwest of Fowlerville, MI 


Unnamed Thornapple 	 Lat 42037'58", long 84045'12", in SE% NW' sec. 23, 

tributary River 	 T.3 N., R.4 W., Eaton County, 200 feet above 


Potterville WWTP discharge, 1.5 miles northwest 

of Potterville, MI. 


do do Lat 42038'24", long 84.46'12", in NE% NW' sec. 22, 

T.3 N., R.4 W., Eaton County at Gresham Highway, 

1.5 miles northwest of Potterville, MI. 


Plaster Creek Grand River 	 Lat 42°56'35", long 85041'55", in NE1/4 NW1/4 sec. 35, 

T.7 N., R.12 W., Kent County, at Freeman Road, 

in Grand Rapids, MI. 


Platte River Platte Lake 	 Lat 44040'57", long 85°55'20", in NE% SE' sec. 6, 

T.26 N., R.13 W., Benzie County, at County Road 

669, 4.7 miles northeast of Honor, MI. 


do do Lat 44°40'29", long 85055'48", in SE' SW1/4 sect, 6, 

T.26 N., R.13 W., Benzie County, at Fewins 

Road, 4.1 miles northeast of Honor, MI. 


Brundage Creek Platte River 	 Lat 44039'48", long 85°55'27", in SW1/4 5E1/4 sec. 7, 12.5 1957 

T.26 N., R.13 W., Benzie County, at U.S. High- 1966-69 

way 31, 700 ft downstream from Stanley Creek, 

0.5 mile upstream from mouth, and 4.7 miles 

east of Honor, MI. 


Measurements 


Discharge 

Date (ft3/s) 


01-31-80 *1.13 

07-29-80 *.95 


07-24-80 *1.46 


08-18-80 *.71 


11-01-79 *.44 

05-29-80 *.10 


09-24-80 31.2 


10-17-79 2.58 


10-11-79 0 


10-11-79 .31 


04-08-80 b149 


04-08-80 b222 


04-16-80 b1.43 


04-16-80 b3.05 


09-16-80 b19.5 


06-02-80 b60.7 


07-01-80 b67.3 

08-04-80 *b51.9 

09-02-80 *b51.2 


06-02-80 b13.1 

06-30-80 b13.0 

08-04-80 *b11.2 

09-02-80 *b12.1 


See footnotes at end of table. 




 
 

 

554 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980--CONTINUED 


Measured Measurements 
Drainage previously 
area (water Discharge 

Stream Tributary to Location (mil) years) Date (ft3/s) 

Streams tributary to Lake Michigan--Continued 

Platte River Platte Lake Lat 44°39'36", long 85°56'36", in SW% SE% sec. 12, 91.9 1957 06-02-80 b79.5 
T.26 N., R.14 W., Benzie County, at U.S. High- 1959-69 06-30-80 b85.7 
way 31, 4.0 miles east of Honor, MI. 08-04-80 *b66.5 

09-02-80 *b74.2 

Carter Creek Platte River Lat 44°38'30", long 85059'28", in NE% NE% sec. 22, 10.9 1958 06-02-80 b8.4 
T.26 N., R.14 W., Benzie County, at Brownell 06-30-80 b8.3 
Road, 0.5 mile upstream from mouth and 2.5 08-04-80 *b6.1 
miles southeast of Honor, MI. 09-02-80 *b8.0 

Platte River Platte Lake Lat 44038'51", long 85°59'26", in SE% SW' sec. 15, 109 1958, 1971 06-02-80 b122 
T.26 N., R.14 W., Benzie County, at Case Bridge 
on Pioneer Road, 0.5 mile downstream from Carter 

06-30-80 
08-04-80 

b116 
*b85.0 

Creek, and 2.0 miles southeast of Honor, MI 09-02-80 *b93.2 

Collison Creek Platte River Lat 44°39'45", long 86°00'10", in SW% SE; sec. 9, 4.75 1958 06-02-80 b.67 
T.26 N., R.14 W., Benzie County, at U.S. High- 06-30-80 b.64 
way 31, 0.2 mile upstream from mouth at Honor, 
MI. 

08-04-80 
09-02-80 

*b.44 
*b.40 

Platte River Platte Lake Lat 44040'17", long 86°02'12", in NW; NW% sec. 8, 06-02-80 b121 
T.26 N., R.14 W., Benzie County, at Indian Hill 06-30-80 b122 
Road, 1.0 mile northwest of Honor, MI Q8-04-80 *b99.0 

09-02-80 *b144 

North Branch 
Platte River 

Platte River Lat 44°41'01", long 86°03'30", in SE% NE% sec. 1, 
T.27 N., R.15 W., Benzie County, at Deadstream 

31.1 1958 06-02-80 
06-30-80 

b15.2 
b9.7 

Road, 2.5 miles northwest of Honor, MI. 08-04-80 *b14.1 
09-02-80 *bI5.0 

Unnamed 
tributary 

Platte Lake Lat 44040'05", long 86°02'50", in SE% NW% sec. 7, 
T.26 N., R.14 W., Benzie County, at South Lake 

06-02-80 
06-30-80 

b.86 
b.91 

Road, 2.0 miles west of Honor, MI. 08-04-80 *b.74 
09-02-80 *b.57 

do do Lat 44°40'10", long 86003'57", in SW% SE% sec. 12, 
T.26 N., R.15 W., Benie County,at South Lake 

06-02-80 
06-30-80 

b1.3 
b1.3 

Road, 2.5 miles west of Honor, MI. 08-04-80 *b1.0 
09-02-80 *b1.0 

do do Lat 44°41'16", long 86°07'11", in SE% NE; sec. 4, 06-02-80 b.63 
T.26 N., R.15 W., Benzie County, at South Lake 06-30-80 b.60 
Road, 6.5 miles northwest of Honor, MI. 08-04-80 *b.40 

09-02-80 *b.30 

Otter Creek Lake Michigan Lat 44°44'32", long 86003'41", in SE; NE; sec. 13, 1.2 1979 10-29-79 *4.68 
T.27 N., R.15 W., Benzie County, at outlet of 05-13-80 *6.14 
Otter Lake, 1.8 miles upstream from mouth, and 08-28-80 *3.09 
4.8 miles south of Empire, MI. 

Elk River do Lat 44°54'02", long 85°24'42", in SW' NW; sec. 513 c1973-77 07-31-80 *544 
21, T.29 N., R.9 W., Antrim County, on up­
stream side of highway bridge at nonoperative 
hydroelectric plant in Elk Rapids, 500 ft 
upstream from mouth. 

Streams tributary to Lake Huron 

Coppler Creek Pine River Lat 44°29'26", long 83°26'16", in SE% NW; sec. 
11, T.24 N., R.8 E., Tosco County, 2.4 miles 

12-21-79 
01-30-80 

*5.97 
*5.10 

upstream from mouth and 6.8 miles northwest 
of Oscoda, MI. 

do do Lat 44°29'48", long 83°24'46", in SE; SW; sec. 01-30-80 *4.07 
1, T.24 N., R.8 E., Tosco County, at bridge 
on State Highway 171, 1.0 mile upstream from 
mouth and 6.4 miles northwest of Oscoda, MI. 

Dry Creek Van Etten Lake Lat 44°28'39", long 83°23'39", in SE% NW; sec. 
18, T.24 N., R.9 E., Iosco County, at bridge 
on State Highway 171, 0.6 mile upstream from 

-mouth and 4.8 miles northwest of Oscoda, MI. 

01-30-80 
03-04-80 
06-12-80 
07-17-80 

*.30 
0 

*2.17 
*.04 

See footnotes at end of table 




 

  

 

555 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980--CONTINUED 


Measured Measurements 
Drainage previously 

area (water Discharge 
Stream Tributary to Location (mil) years) Date (ft3/s) 

Streams tributary to Lake Huron--Continued 

Dry Creek Van Etten Lake Lat'44028'40", long 83°23'06", in NW; NE; sec. 
18, T.24 N., R.9 E., Iosco County, 0.2 mile 
upstream from mouth and 4.7 miles northwest 
of Oscoda, MI. 

12-21-79 
U-11-80 
01-30-80 
03-04-80 
06-12-80 

*1.02 
1.42 
*.54 
*.25 
*2.45 

07-17-80 *.39 

Shiawassee River Saginaw River Lat 42°47'32", long 83°38'07", in SW; NE14 sec. 
33, T.5 N., R.7 E., Oakland County, near 

08-12-80 
09-10-80 

b26.5 
b27.5 

railroad tracks, in Holly, MI. 

do do Lat 42°47'57", long 83°38'52", in SW1/4 sec. 28, 
T.5 N., R.7 E., Oakland County, at Fish Lake 

49.2 1955, 1963, 08-12-80 
1966-68 09-10-80 

b26.2 
b22.1 

Road, 0.5 mile west of Holly, MI. 

do do Lat 42°47'42", long 83042'20", in NW' NW' sec. 
36, T.5 N., R.6 E., Genesee County, below dam 

08-12-80 
09-10-80 

b23.8 
b20.6 

at Fenton, MI. 

do do Lat 42°48'54", long 83043'32", in SW14 SW; sec. 
23, T.5 N., R.6 E., Genesee County, at Torrey 

1963, 1966 08-12-80 
09-10-80 

b32.3 
b24.3 

Road, 0.2 mile northwest of Fenton, MI 

do do Lat 42°48'57", long 83°46'56", in NE4 SW1/4 sec. 
20, T.5 N., R.6 E., Genesee County, 150 feet 

08-1280 
09-10-80 

b34.7 
b21.3 

below dam at Linden, MI. 

Brady Creek Bad River Lat 43017'15", long 84035'15", in NW' NE' sec. 04-23-80 b.05 
6, T.10 N., R.2 W., Gratiot County, above 
WWTP lagoon outfall at Ithaca, MI. 

do do Lat 43°17'15", long 84°35'13", in NE' NE' sec: 04-23-80 b5.18 
6, T.10 N., R.2 W., Gratiot County below 
WWTP lagoon outfall at Ithaca, MI. 

do do Lat 43°16'37", long 84033'47", in SW1/4 SW4 sec. 04-23-80 b6.97 
4, T.10 N., R.2 W., Gratiot County, on Bagley 
Road, 1.0 mile east of Ithaca, MI. 

do do Lat 43°16'43", long 84°31'25", in SW4 SW1/4 sec. 04-23-80 b7.93 
2,T.10 N., R.2 W., Gratiot County, on 
Crapo Road, 3.0 miles east of Ithaca, MI 

Bad River Shiawassee Lat 43°17'48", long 84013'45", in NW; sec. a89 1949-59d 08-13-80 15.7 
River 3,T.10 N., R.2 E., Saginaw County, at 

Hemlock Road, 2.5 miles north of Brant, MI. 

do do Lat 43°18'08", long 84°08'38", in NW' sec. 
5, T.10 N., R.3 E., Saginaw County, at 

06-10-80 
08-13-80 

529 
18.8 

State Highway 52, in St. Charles, MI. 

South Fork 
Bad River 

Bad River Lat 43015'33", long 84°12'32", in NE' sec. 
22, T.10 N., R.2 E., Saginaw County, at 

06-11-80 
08-14-80 

26.4 
22.3 

Brant Road, 1.0 mile east of Brant, MI. 

Potato Creek South Fork 
Bad River 

Lat 43015'42", long 84°12'33", in SE; sec. 
15,T.10 N., R.2 E., Saginaw County, at 

06-11-80 
08-14-gn 

36.8 
17.0 

Raucholz Road, 1.0 mile east of Brant, MI. 

South Fork 
Bad River 

Bad River Lat 43°17'54", long 84°08'32", in SW4 sec. 
5, T.10 N., R.3 E., Saginaw County, at 

1963 06-10-80 
08-13-80 

139 
77.1 

State Highway 52, in St. Charles, MI. 

Beaver Creek do Lat 43020'13", long 84°13'44", in SW4 sec. 
22, T.11 N.,'R.2 E., Saginaw County, at 

06-11-80 
08-14-80 

108 
4.44 

Hemlock Road, 0.2 mile north of Nelson, MI. 

do do Lat 43°18'.38", long 84°08'32", SW4 sec. 32, 
T.11 N., R.3 E., Saginaw County, at State 

06-10-80 
08-13-80 

299 
e2.6 

Highway 52, 0.5 mile north of St. Charles, MI. 

Pickerel Creek do Lat 43°16'08", long 84007'44", in NW' sec. 
16,T.10 N., R.3 E., Saginaw County, at 

06-09-80 
08-14-80 

5.49 
*3.26 

McKeighan Road, 1.0 mile north of Fergus, MI. 

See footnotes at end of table 




556� DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980--CONTINUED 

Measured Measurements 
Drainage previously 

area (water Discharge 
Stream Tributary to Location (mil) years) Date�(ft3/s) 

Streams tributary to Lake Huron--Continued 

Wolf Creek Bad River Lat 43°20'11", long 84011'22", in SW', sec. 24, 06-10-80 4.94 
T.11 N., R.2 E., Saginaw County, at Fordney 08-12-80 el.3 
Road, 2.0 miles east of Nelson, MI. 

Shiawassee River Saginaw River Lat 43°20'17", long 84004'20", in SE' sec. 08-12-80 269 
23, T.11 N., R.3 E., Saginaw County, at 
extension of Miller Road, 3.0 miles south­
east of Swan Creek, MI. 

Bear Creek Shiawassee Lat 43°15'19", long 84005'18", in NW', sec.�2, 06-09-80 11.4 
River T.10 N., R.3 E., Saginaw County, at Fergus 

Road, 2.1 miles east of Fergus, MI. 

Swan Creek Shiawassee 
River 

Lat 430 24'03", long 84°05'57", in SE' sec. 
34, T.12 N., R.3 E., Saginaw County, at 

06-11-80 
08-12-80 

81.1 
24.0 

Schomaker Road, 3.9 miles northeast of 
Garfield, MI. 

Marsh Creek Swan Creek Lat 43°21'56", long 84010'22", in SE' sec. 
12, T.11 N., R.2 E., Saginaw County, at 

06-11-80 
08-12-80 

*9.26 
*3.98 

Roosevelt Road, 2.2 miles northwest of 
Garfield, MI. 

Swan Creek Shiawassee 
River 

Lat 43°21'18", long 84004'20", in Sigh sec. 
13, T.11 N., R.3 E., Saginaw County, at 

06-12-80 
08-12-80 

154 
78.0 

Miller Road, 3.1 miles east of Garfield, MI. 

Henry Drain Flint River Lat 43°07'40", long 83°24'37", in NE' NE' 1977 10-11-79 .70 
sec. 9, T.8 N., R.9 E., Lapeer County, at 
Mt. Morris Road, 1.6 miles south of Colum­
biaville, MI. 

Hasler Creek do Lat 43°05'37", long 83°27'34", in SE' sec. 1977 10-11-79 2.06 
13, T.8 N., R.8 E., Genesee County, at 
Coldwater Road, 2.0 miles east of Rich-
field, MI. 

Flint River Shiawassee Lat 43°04'35", long 83039'17", in Sigh SW, 1974 10-11-79 320 
River ' sec. 21, T.8 N., R.7 E., Genesee County at 

Carpenter Road, at Flint, MI. 

Kearsley Creek Flint River Lat 43°03'22", long 83°39'25", in SEh NE; 1977 10-11-79 12.3 
sec. 32, T.8 N., R.7 E., Genesee County, at 
Western Road, at Flint, MI. 

Duff Creek Cass River Lat 43°19'43", long 83°04'00", in SE' SE; sec. 08-13-80 *b.47 
32, T.11 N., R.12 E., Sanilac County, above 
waste water treatment plant in Marlette, MI. 

do do Lat 43°19'47", long 83°03'52", in SE' iltit sec. 08-13-80 *b1.21 
32, T.11 N., R.12 E., Sanilac County, at 
Boyne Road, 0.2 mile east of Marlette, MI. 

do do Lat 43°20'47", long 83002'42", in Sigh Sigh 08-13-80 *b1.50 
sec. 27, T.11 N., R.12 E., Sanilac County, 
at Decker Road, 1.5 miles northeast of 
Marlette, MI. 

do do Lat 43°21'29", long 83001'37", in NE1/4 NE, 08-13-80 *b2.00 
sec. 27, T.11 N., R.12 E., Sanilac County, 
at Frenchline Road, 2.9 miles northeast of 
Marlette, MI. 

do do Lat 430 22'00", long 83°00'20", in NE', SE' sec. 14.3 1970 08-13-80 *b1.83 
23, T.11 N., R.12 E., Sanilac County, at 
Germania Road, 4.5 miles northeast of Mar­
lette, Na. 

Streams tributary to Lake St. Clair 

Clinton River Lake St. Clair Lat 42°44'37", long 83025'31", in NWh sec. 20, 
T.4 N., R.9 W., Oakland County, at Bluegrass 
Road, in Clarkston, MI. 

1979 12-13-79 
04-21-80 
07-10-80 

*6.47 
14.8 
*5.10 

See footnotes at end of table 



 
 

    

 

 

 

 

 

 

 

  

557 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980--CONTINUED 


Measured Measurements 
Drainage previously 
area (water Discharge 

Stream Tributary to Location (mil) years) Date (ft3/s) 

Streams tributary to Lake St. Clair--Continued 

Parke Lake Parke Lake Lat 42°44'12", long 83°25'11", in SW1/4 sec. 20, 1979 12-13-79 *4.71 
Inlet T.4 N., R.9 E., Oakland County, at State 04-21-80 7.32 

Highway 15, in Clarkston, MI. 07-10-80 *4.72 

Clinton River Lake St. Clair Lat 42°44'02", long 83°25'14", in SW1/4 sec. 20, 
T.4 N., R.9 E., Oakland County, at Depot 
Road, in Clarkston, MI. 

1979 12-13-79 
04-21-80 
07-10-80 

*3.25 
8.52 

*1.14 

Parke Lake 
Outlet 

Clinton River Lat 42044'12", long 83024'51", in SE', sec. 20, 
T.4 N., R.9 E., Oakland County, 0.1 mile 
south of Parke Lake, in Clarkston, MI. 

1979 12-13-79 
04-21-80 
07-10-80 

*6.26 
7.26 

*5.76 

Clinton River Lake St. Clair Lat 42038'32", long 83°15'37", in SE1/4 NE; sec. 09-04-80 b79.8 
27, T.3 N., R.10 E., Oakland County at 
State Highway 59, in Pontiac, MI. 

Unnamed 
tributary 

Clinton River Lat 42038'11", long 83°14'58", in SE' NE1/4 sec. 
34, T.3 N., R.10 E., Oakland County at Opdyke 

09-04-80 b1.5 

Road, at Pontiac, MI. 

Galloway Creek do Lat 42°39'34", long 83°12'04", in SE', NW' sec. 09-04-80 b7.0 
19, T.3 N., R.11 E., Oakland County, on But­
ler Road, 2.5 miles east of Pontiac, MI. 

Clinton River Lake St. Clair Lat 42°39'02", long 83010'41", in NW' NE1/4 sec. 09-04-80 b115 
29, T.3 N., R.11 E., Oakland County, on 
Hamlin Road, 3.7 miles east of Pontiac, MI. 

North Branch 
Clinton River 

Clinton River Lat 42054'59", long 83°02'42", in NE; sec. 28, 
T.6 N., R.12 E., Lapeer County, on State 

9.56 1959-62cf 
1963-68d 

09-22-80 
09-29-80 

*b2.3 
*b2.0 

Highway 53 at Almont, MI. 1969-80f 

Unnamed 
tributary 

North Branch 
Clinton River 

Lat 42°54'27", long 83°00'17", in 5E1/4 sec. 26, 
T.6 N., R.12 E., Lapeer County, on Hough 

09-22-80 
09-29-80 

*b0.70 
*b0.33 

Road, 1.5 miles southeast of Almont, MI. 

Unnamed do Lat 42°53'29', long 83001'06", in NW', sec. 2, 09-22-80 *b0.39 
tributary T.5 N., R.12 E., Macomb County, on Kidder 09-29-80 *b0.45 

Road, 1.8 miles south of Almont, MI. 

North Branch Clinton River Lat 42°52'42", long 83000'02", in S8 SW' 09-22-80 *b4.3 
Clinton River sec. 1, T.5 N., R.12 E., Macomb County on 09-29-80 *b3.2 

McKay Road, 3.5 miles southeast of Almont, MI. 

Streams tributary to Detroit River 

River Rouge Detroit River Lat 42°25'26", long 83016'09", in SE' sec. 4, 
T.1 S., R.10 E., Wayne County, at Seven Mile 

101 1979 10-22-79 
11-09-79 

*16.8 
21.5 

Road, in Detroit, MI. 

Upper River 
Rouge 

River Rouge Lat 42°23'04", long 83°16'35", in SE; NE1/4 
sec. 20, T.1 S., R.10 E., Wayne County, at 

a67.3 1979 10-22-79 
11-09-79 

*5.58 
13.8 

Telegraph Road, in Detroit, MI 

Middle River 
Rouge 

do Lat 42°20'16", long 83°15'32", in NE; sec. 9, 
T.2 S., R.10 E., Wayne County, at Outer 

106 1979 10-22-79 
11-09-79 

*19.1 
41.4 

Drive, in Dearborn Heights, MI. 

Lower River do Lat 42018'31", long 83015'10", in NE' sec. 22, a91 1979 10-22-79 *4.14 
Rouge T.2 S., R.10 E., Wayne County, at Military 11-09-79 20.6 

Road, in Dearborn, MI. 

River Rouge Detroit River Lat 42018'39", long 83013'36", in Land Grant 
663, T.2 S., R.10 E., Wayne County, at 
Evergreen Road, in Dearborn, MI. 

a400 1979 10-02-79 
10-22-79 
11-09-79 
11-21-79 

149 
*71.4 
123 
*90.8 

Streams tributary to Lake Erie 

Norton Creek Huron River Lat 42°30'41", long 83033'04", in NE' SW1/4 09-10-80 *b1.9 
sec. 6, T.1 N., R.8 E., Oakland County, 
0.8 mile upstream of Pontiac Trail Road, 
and 1.0 mile southwest of Wixom, MI. 

See footnotes at end of table 




 
 

    

558 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980--CONTINUED 


Measured Measurements 

Drainage previously 
area (water Discharge 

Stream Tributary to Location (mil) years) Date (ft3/s) 

Streams tributary to Lake Erie--Continued 

Congdon Drain Norton Creek Lat 42°30'40", long 83033'00", in NEV, SW4 sec. 09-10-80 *b1.0 
6, T.1 N., R.8 E., Oakland County, 0.8 mile 
upstream of Pontiac Trail Road, and 1.0 mile 
southwest of Wixom, MI. 

Norton Creek Huron River Lat 42°31'26", long 83°32'32", in NE14 SW; sec. 09-10-80 *b3.9 
31, T.2 N., R.8 E., Oakland County, at West 
Maple Road, 0.5 mile northwest of Wixom, MI. 

do do Lat 42°32'36", long 83°33'02", in NE4 SW', sec. 1977-78 09-10-80 *b6.8 
30,T.2 N., R.8 E., Oakland County, south of 
Charms Road, below the Wixom Waste Water 
Treatment Plant, 1.5 miles northwest of 
Wixom, MI. 

Davis Creek do Lat 42°27'57", long 83°42'26", in Sal NE; 11-05-79 *b3.5 
sec. 22, T.1 N., R.6 E., Livingston County, 12-03-79 b8.16 
at Doane Road, 2.3 miles west of South Lyon, MI. 01-09-80 b8.93 

02-06-80 *b3.54 
03-06-80 *b4.85 
04-02-80 b33.5 
05-07-80 b19.4 
06-10-80 b27.6 
07-08-80 *b8.4 
08-07-80 *b7.0 
09-08-80 *b6.0 

Walker Drain Inchwagh Lake Lat 42°25'52", long 83°40'17", in SW', SE' sec. 11-05-79 *b.43 
36, T.1 N., R.6 E., Livingston County, at 12-03-79 b.80 
Eight Mile Road, 1.2 miles southwest of South 01-09-80 bl.23 
Lyon, MI. 02-06-80 *b1.22 

03-06-80 *b.56 
04-02-80 b7.6 
05-07-80 b4.18 
06-10-80 b6.3 
07-08-80 *b1.1 
08-07-80 *b0.9 
09-08-80 b3.6 

Unnamed Inchwagh Lake Lat 42°26'43", long 83"39'58", in NWT NW; sec. 11-05-79 *b.23 
tributary 31,T.1 N., R.7 E., Oakland County, at Nine 12-03-79 b.87 

Mile Road, 0.3 mile west of South Lyon, MI. 01-09-80 b.94 
02-06-80 *b.33 
03-08-80 *b.50 
04-03-80 b4.3 
05-07-80 b2.21 
06-10-80 b1.5 
07-08-80 *b1.1 
08-07-80 *b1.5 
09-08-80 b0.9 

Unnamed do Lat 42°27'21", long 83°39'04", in NE1/4 sec. 30, 12-03-79 b.03 
tributary T.1 N., R.7 E., Oakland County, at Pontiac 01-09-80 b.25 

Trail Road, at South Lyon, MI 02-06-80 *b0 
04-02-80 b4.88 
05-07-80 b1.71 
06-10-80 b4.1 
07-08-80 b.13 
08-07-80 *b.12 
09-08-80 *b.08 

do do Lat 42027'21", long 83°39'38", in NW', NW; 11-05-79 b3.6 
sec. 30, T.1 N., R.7 E., Oakland County, 12-03-79 b1.97 
below WWTP, at South Lyon, MI. 01-09-80 b3.45 

02-06-80 b3.70 
03-06-80 *b3.52 
04-02-80 b8.86 
05-06-80 b5.81 
06-10-80 b8.8 
07-08-80 *b3.0 
08-07-80 *b1.4 
09-08-80 b5.0 

See footnotes at end of table 




 
    

  

559 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980--CONTINUED 


Measured Measurements 
Drainage previously 
area (water Discharge 

Stream Tributary to Location (mil) years) Date (ft3/s) 

Streams tributary to Lake Erie--Continued 

Inchwagh Lake 
Outlet 

Davis Creek Lat 42027'09", long 83041'46", in NE4 sec. 26, 
T.1 N., R.6 E., Livingston County, at Rushton 

18.9 1970-71 11-05-79 
4-03-79 

*b4.0 
b6.04 

Road, 1.8 miles west of South Lyon, MI. 01-09-80 
02-06-80 

b7.53 
*b3.34 

03-06-80 *b5.34 
03-06-80 b13.5 
04-02-80 b31.0 
05-07-80 b12.7 
06-10-80 b26.3 
07-08-80 *b4.0 
08-07-80 *b7.3 
09-08-80 b17.4 

Tobin Lake 
Outlet 

do Lat 42026'37", long 83042'33", in NE4 sec. 
34, T.1 N., R.6 E., Livingston County, at 

11-05-79 
12,03-79 

*b.85 
b3.04 

Nine Mile Road, 1.6 miles east of Whitmore 01-09-80 b6.83 
Lake, MI. 02-06-80 *b.67 

03-06-80 *b4.3 
04-03-80 b25.3 
05-07-80 b8.31 
06-10-80 b20.1 
07-08-80 *b1.4 
08-07-80 *b5.47 
09-08-80 b12.6 

Monahan Lake 
Outlet 

Davis Creek Lat 42°26'57", long 83043'57", in NW1/4 SE1/4 
sec. 28, T.1 N., R.6 E., Livingston County, 

04-02-80 
05-07-80 

b4.95 
b1.68 

on Tuthill Road, 0.9 mile northeast of 06-10-80 b2.60 
Whitmore Lake, MI. 07-08-80 *b.42 

08-07-80 *b.56 
09-08-80 b.40 

Davis Creek Huron River Lat 42027'23", long 83°44'24", in NW14 sec. 1977, 78 11-05-79 *b11.4 
28, T.1 N., R.6 E., Livingston County, at 04-03-80 b114 
bridge on Fairlane Road (formerly Spicer 05-07-80 b53.1 
Road), 1.8 miles west of South Lyon, MI. 06-10-80 b79.9 

Chilson Creek Huron River Lat 42029'52", long 83051'33", in NW4 NE4 sec. 1973 07-23-80 *b3.46 
9, T.1 N., R.5 E., Livingston County, at 
Chilson Road, 1.4 miles north of Pettys­
ville, MI. 

do do Lat 42029'10", long 83°51'40", in SE1/4 SW4 sec. 1973 07-23-80 *b2.98 
9, T.1 N., R.5 E., Livingston County, at 
railroad bridge, 0.6 mile north of Pettys­
ville, MI. 

do do Lat 42°28'39", long 83051'57", in SW4 NW' 07-23-80 *b2.16 
sec. 16, T.1 N., R.5 E., Livingston County, 
at Kimble Road, in Pettysville, MI. 

Saline River Raisin River Lat 42010'15", long 83°49'32", in NE4 SW4 sec. 44.3 1964 08-12-80 *b16.2 
34, T.3 S., R.5 E., Washtenaw County, at 
Dell Road, 1.5 miles west of Saline, MI. 

Saline River 
tributary 

Saline River Lat 42°10'34", long 83049'17", in SE1/4 sec. 34, 
T.3 S., R.5 E., Washtenaw County, at Water-

13.2 1944, 1964 
1970-72 

08-12-80 *b1.5 

works Road, 2.2 miles northwest of Saline, MI. 

Saline River Raisin River Lat 42°09'35", long 83047'01", in SE1/4 sec. 1, 77.6 1965-72 08-12-80 *b22.4 
T.4 S., R.5 E., Washtenaw County, at Macon 
Road, in Saline, MI. 

Pittsfield Drain Saline River Lat 42°09'33", long 83°45'30", in SEk sec. 6, 5.12 1964 08-12-80 *b.30 
T.4 S., R.6 E., Washtenaw County, at Willis 
Road, in Saline, MI. 

Koch-Warner 
Drain 

do Lat 42°09'20", long 83°46'30", in SW4 SW4 sec. 
6, T.4 S.; R.6 E., Washtenaw County, at 

12.1 1970-72 08-12-80 *b8.1 

Saline Milan Road, at Saline, MI. 

Saline River Raisin River Lat 42°07'50", long 83°46'35", in SW4 sec. 18, 94.6 1966-77d 08-12-80 *b35.8 
T.4 S., R.5 E., Washtenaw County, at Maple 1978-80f 
Road, 2.8 miles south of Saline, MI. 

See footnotes at end of table 




 

 
 
  

      

  

  

560 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1980--CONTINUED 

Stream Tributary to Location 

Drainage 
area 
(mil) 

Measured 
previously 
(water 
years) 

Measurements 

Discharge 
Date (ft2/s) 

Streams tributary to Lake Erie--Continued 

Bean Creek Tiffin River Lat 41051'17", long 84021'05", in NE4 NW1/4 sec. 
19, T.7 S., R.1 E., Lenawee County, at Jack­
son Street, in Hudson, MI. 

1967, 79 10-02-79 *b7.9 

do do Lat 41050'27", long 84020'55", in SE' SW4 sec. 
19, T.7 S., R.1 E., Lenawee County, at Nelson 
Road, 1.0 mile south of Hudson, MI. 

1967, 79 10-02-79 *b10.0 

* Base flow. 

a Approximately. 

b Discharge measurement made by employees of Michigan Department of Natural Resources. 

c Operated as a low-flow partial-record station. 

d Operated as a continuous-record gaging station. 

e Field estimate. 

f Operated as a crest-stage partial-record station. 




 

 

   
   
   

 

   

    

 

  

561
LOW-FLOW INVESTIGATIONS 


MARQUETTE IRON RANGE LOW-FLOW INVESTIGATIONS 


MARQUETTE COUNTY, MI 


Two series of base-flow discharge measurements were made at selected locations on the western tributaries of the Chocolay River 

Basin as part of a water resources investigation carried on in cooperation with the Michigan Department of Natural Resources. The 

first series was made on Oct. 17, 1979 and the second series was made on July 15, 1980. These measurements, along with streamflow 

records, ground-water records, water-quality records, and geologic studies serve to provide base line data to evaluate hydrologic 

conditions prior to development of the area. The measurements are believed to be unaffected by surface runoff due to antecedent 

precipitation, and thus represent base flow. 


The measurements on each stream are listed in order proceeding downstream, and each tributary is inserted in the order in which 

it enters the main stream. Drainage areas shown were determined from the U.S. Geological Survey toppgraphic maps having scales of 

1:24,000 or 1:62,500 and a contour interval of 10 or 20 feet. 


See "Surface Water Records of Michigan, 1963" (p.218), " 1964" (p.220), " 1979" (p.470) for listing of,previous measurements. 


Drainage Measured Cfs per Measured Cfs per 

area discharge square discharge square 

(mil) (ft3/s) mile (ft3/s) mile 


Stream Location Oct. 17, 1979 July 15, 1980 


Big Creek Lat 46°24'07", long 87°20'47", in NE1/4 sec.7, 4.60 9.83 2.14 10.3 2.24 

T.46 N., R.24 W., Marquette County, 0.4 mile 

upstream from mouth of Peterson Creek, 3 miles 

southeast of Sands, and 4.3 miles northeast of 

Sands Station. 


Peterson Creek Lat 46°24'59", long 87°24'22", in NW' NW4 2.93 0 0 0 0 

sec.2, T.46 N., R.25 W., Marquette County, 

at old County Road 553, 0.3 mile south of 

Sands. 


do Lat 46°24'44", long 87°21'53", in SW4 NW' 5.38 2.06 .38 2.05 .38 

sec.6, T.46 N., R.24 W., Marquette County, 

at point where trail road nears stream, 2.0 

miles east of Sands and 3.9 miles northeast 

of Sands Station. 


Norby Creek Lat 46°24'07", long 87°21'38", in NE4 NW' 1.41 .17 .12 .14 .10 

sec.7, T.46 N., R.24 W., Marquette County, 

at logging bridge 1,000 ft upstream from 

old trail crossing, 2.5 miles southeast of 

Sands. 


Peterson Cree0/ Lat 46°24'21", long 87°20'38", in SW4 SW1/4 7.24 2.54 .35 2.68 .37 

sec.5, T.46 N., R.24 W., Marquette County, 

150 ft downstream from Old bridge crossing, 

about 500 ft upstream from mouth and 3.2 

miles east of Sands. 


Big Cree0/ Lat 46°24'43", long 87019'57", in NW1/4 SEQ 14.4 14.96 1.04 16.20 1.12 

sec.5, T.46 N., R.24 W., Marquette County, 

at abandoned road crossing, 0.7 mile down­
stream from mouth of Peterson Creek and 3.6 

miles east of Sands. 


do Lat 46°25'38", long 87°20'06", in SW4 NE4 15.8 21.19 1.34 21.29 1.35 

sec.32, T.47 N., R.24 W., Marquette County, 

at twin culverts on Karen Road, 3.5 miles 

east of Sands and 2.6 miles southwest of 

Green Garden. 


do Gaging station near Harvey (04044563). 17.0 30.45 1.79 27.52 1.62 


do-4-/ Lat 46°27'55", long 87°19'07", in SE1/4 SW1/4 24.0 40.67 1.69 38.01 1.58 

sec.16, T.47 N., R.24 W., Marquette County, 

at bridge on U.S. Highway 41, 1 mile up­
stream from mouth, 2.5 miles southeast of 

Harvey and 0.2 mile northwest of Beaver 

Grove. 


Cedar Cree0/ Lat 46°26'11", long 87°24'20", in SW4 SW4 5.44 .30 .06 .21 .04 

sec.26, T.47 N., R.25 W., Marquette County, 

at headwaters, 0.3 mile east of old County 

Road 553 and 1.2 miles north of Sands. 


do Lat 46°27'08", long 87°22'46", in NEk SW% 7.67 10.89 1.42 8.31 1.08 

sec.24, T.47 N., R.25 W., Marquette County, 

about 1 mile upstream from gaging station 

(04044573), 2.5 miles northeast of Sands 

and 4.4 miles northeast of Gentian. 


do Gaging station near Harvey (04044573). 9.04 12.74 1.41 13.36 1.48 


See footnotes at end of the table 




 

    

    

 

    

      

      

      

      

      

      

    

      

     
 

      
 

     

 

562 LOW-FLOW INVESTIGATIONS 

MARQUETTE IRON RANGE LOW-FLOW INVESTIGATIONS 

MARQUETTE COUNTY, MI--Continued 

Stream 

Cedar Creek-4/ 

Location 

Lat 46°28'23", long 87°19'46", in SE; NE% 
sec.17, T.47 N., R.24 W., Marquette County, 
at bridge on U.S. Highway 41, 0.7 mile up-
stream from mouth, 1.8 miles southeast of 
Harvey and 0.9 mile northwest of Beaver 
Grove. 

Drainage Measured Cfs per Measured Cfs per 
area discharge square discharge square 
(mil) (ft3/s) mile (ft3/s) mile 

Oct. 17, 1979 July 15, 1980 

10.6 19.46 1.84 17.82 1.68 

Cherry Creek Lat 46°27'43", long 87°24'20", in NW% NW' .14 .02 .14 .02 .14 
sec.23, T.47 N., R.25 W., Marquette County, 
at headwaters, 3.3 miles southwest of Harvey 
and 4.0 miles northeast of Cascade. 

dog' Lat 46°27'47", long 87°23'31", in NW% NE% .33 5.44 16.5 5.26 15.9 
sec.23, T.47 N., R.25 W., Marquette County, 
about 600 ft north of County Road 480, at 
point where creek bends north, 2.8 miles 
southwest of Harvey and 3.1 miles north- 
east of Sands. 

do Lat 46°28'02", long 87°22'52", in NW% SW% .61 10.56 17.3 9.75 16.0 
sec.13, T.47 N., R.25 W., Marquette County, 
at end of trail road, 2.2 miles southwest 
of Harvey and 4.9 miles northeast of Gentian. 

do Gaging station near Harvey (04044583). 4.53 19.68 4.34 18.35 4.05 

do/ Lat 46°28'45", long 87°20'18", in SE% SW', 5.07 26.60 5.25 25.33 5.00 
sec.8, T.47 N., R.24 W., Marquette County, 
at bridge on U.S. Highway 41, 0.8 mile up- 
stream from mouth, 1.2 miles southeast of 
Harvey and 1.5 miles northwest of Beaver 
Grove. 

Silver Creek Lat 46°28'22", long 87°23'48", in SE% NW% 4.37 3.18 .73 3.13 .72 
sec.14, T.47 N., R.25 W., Marquette County, 
at trail crossing, 2.5 miles southwest of 
Harvey and 4.6 miles northeast of Cascade. 

do Lat 46°28'12", long 87°23'06", in SW% NW% 4.57 2.58 .56 
sec.13, T.47 N., R.25 W., Marquette County, 
at point where stream turns north, 0.7 mile 
upstream from small unnamed tributary entering 
from the left and 3.4 miles west of Beaver 
Grove. 

do/ Lat 46°28'48", long 87°23'07", in SW% SW% 4.88 2.54 .52 2.35 .48 
sec.12, T.47 N., R.25 W., Marquette County, 
at double culvert on Silver Creek Road, 1.7 
miles southwest of Harvey and 4.3 miles north- 
east of Sands. 

Unnamed Tributary Lat 46°28'56", long 87°23'01", in NW% SW% 1.09 .06 .06 .02 .02 
to Silver Creek sec.12, T.47 N., R.25 W., Marquette County, 

at mouth and 1.5 miles southwest of Harvey. 

Silver Creek Gaging station at Harvey (04044595). 8.58 9.70 1.13 8.92 1.04 

dog Lat 46°29'22", long 87°20'16", in NE; NW% 9.91 9.17 .93 8.51 .86 
sec.8, T.47 N., R.24 W., Marquette County, 
at bridge on Lake Superior and Ishpeming 
Railroad, 300 ft northwest of overpass on 
State Highway 28 and 0.9 mile southeast of 
Harvey. 

a At site of partial-record station 
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Samples are collected at sites other than gaging stations and partial-record stations to give better areal coverage in a river 

basin. Such sites are referred to as miscellaneous sites. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR 


ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


SPE-� OXYGEN, 

CIFIC� DIS-�HARD.. 


STREAM.. CON-� COLOR�SOLVED HARD.. NESS, 

FLOW, DUCT..�TEMPER.. TEMPER.. (PLAT.. TUR- OXYGEN. (PER.. NESS NONCAR.. 

INSTAN... ANCE�
PH ATURE, ATURE, INUM BID- DIS... CENT (MG/L BONATE 


TIME TANEOUS (MICRO-�AIR� SOLVED SATUR.. AS�
WATER COBALT ITY� (MG/L 

DATE MHOS)��(DEG C)��UNITS)�� CAC03)��

�


(CFS) (UNITS) (DEG C) (NTU) (MG/L)��ATION) CAC03) 


04044554�
BIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 


OCT s 1979 

17... 1200��164��7.0 1.0 94 7
9.8 7.9 9.0��10��11.2��84��


JUL , 1980 

15... 1215��175�25.0��6��9.6��85��
10�8.0 14.0 1.0 96 3 


04044557�
PETERSON C NR SANDS STATION,MI (LAT 46 24 44 LONG 087 21 53) 


OCT , 1979 
�

17...� 160�� 98
1015 2.1 7.0 1.0� 11
8.0 7.0��5��11.6�84��


JUL s 1980 
�

15...�2.0 7.9 9.0� 96 3
1045 170��23.0�� 10.8�81��


04044558�
NORBY C NR SANDS,MI (LAT 46 24 07 LONG 087 21 38) 


OCT , 1979 

17. •�.16 7.9 7.0 94 11
1400�142��9.0��

�
11.2�73��


04044560�
BIG C NR SANDS,MI (LAT 46 24 43 LONG 087 19 57) 


OCT�
1979 
� �
18...�1045 15�8.0� 12.1�86��
172�4.0 95 10 

JUL . 1980 
� �
16..•�16�7.8 19.0�� 91 4
0915 175�12.0 9.6�86��


04044563 - BIG CREEK NEAR HARVEY, MICH. (LAT 46 26 04 LONG 087 19 04) 


OCT s 1979 
�

17...�30� 7.5 1.0 93 87��6
1630 168�
7.9 8.0��5��11.0��


JUL s 1980 
�

16... 1030 180�23.0��2��9.7��85��
27�7.9 11.0 .75 90 3 


04044567�
BIG C NR BEAVER GROVE,MI (LAT 46 27 55 LONG 087 19 07) 


OCT , 1979 
� �

18...�41�7.7 5.5 94 6
1110 162�5.0�� 11.6�88��


JUL�
1980 
� �

16...�38�7.9 11.5 94
1000 187�19.0�� 10.2�


04044570�
CEDAR C NR SANDS, MI (LAT 46 26 11 LONG 087 24 20) 


OCT�
1979 

17... 1515��150��7.0 1.0� 59��
.30 90 4
8.0 8.0��5��10.6�


JUL . 1980 

15... 1445��137��25.0��2��10.6��59��
.21 7.9 8.0 .30 93 5 




 

 

 

 

   

 

564 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 


SODIUM+ 

MAGNE..�SODIUM POTAS... POTAS..� CARBON 


CALCIUM SIUM, SODIUM,�AD-�SIUM, BICAR...�ALKA... DIOXIDE SULFATE
SIUM�

DIS.. DIS- DIS...�SORP.. DIS.. DIS.. BONATE CAR.. LINITY DIS.. DIS-

SOLVED SOLVED SOLVED�TION SOLVED SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED 

(MG/L (MG/L (MG/L SODIUM RATIO (MG/L (MG/L AS (MG/L AS (MG/L (MG/L


DATE AS CA)��AS NA) PERCENT�AS K)��AS CO3)��
AS MG)� AS NA) HCO3) CAC03) AS CO2) AS SO4) 


04044554�
BIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 


OCT , 1979 

17... 26��1.1��.1��.7��0��1.9��
4.7 4 1.8 94 77 7.5 


JUL 1980 

15... 26��1.3�� 82 1.6��
4.8 3 .1��.6�0��
100 5.6 


04044557�
PETERSON C NR SANDS STATION,MI (LAT 46 24 44 LONG 087 21 53) 


OCT 10 1979 

17... 26��1.1��.1��1.8 .7��0��1.4��
4.5 4 88 72 8.1 


JUL , 1980 

15... 25��1.3��.1�� 96 79 6.7
4.6 3 .6�0��1.9��


04044558�
NORBY C NR SANDS,MI (LAT 46 24 07 LONG 087 21 38) 


OCT , 1979 

17... 23�1.0��.1�.8 0��1.5��
3.8 4�1.8�76 62 7.8 


04044560�
BIG C NR SANDS,MI (LAT 46 24 43 LONG 087 19 57) 


1979 

18... 26�1.4��.1��.7��0��1.5��


OCT�

5.0 4 2.1 92 75 7.0 


JUL ir 1980 

16... 5.0 3 .7�0��2.5��
26�1.3��.1��100 82 5.8 


04044563�
BIG CREEK NEAR HARVEY. MICH. (LAT 46 26 04 LONG 087 19 04) 


OCT , 1979 

17... 5.3 4�2.2 98 0��80
26�1.4�� 6.7
.1�.8�� 2.0��


JUL r 1980 

16... 25��1.5��.1��100 82 5.5
5.5 4 .7�0��2.0��


04044567�
BIG C NR BEAVER GROVE.MI (LAT 46 27 55 LONG 087 19 07) 


OCT r 1979 
18... 26��1.6��.1��.8 0 3.2��5.6 5 2.4�100 82 6.3 

JUL . 1980 

16...� 110 0��2.2
90�


04044570�
CEDAR C NR SANDS, MI (LAT 46 26 11 LONG 087 24 20) 


OCT�
1979 


17... 18�5.6��.3��.7�� 1.1��
3.3 21 6.3 66 0��54 5.7 

JUL , 1980 

15... 18��5.9��.3��66 54 4.5
3.4 18 .7�0��1.3��


http:GROVE.MI
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 
 565 

WATER (JALITY DATA, WATER YEAR OCTOBER 1979 TO SEFTHABER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 

SOLIDS, SOLIDS, 

CHLO..�SILICA, RESIDUE SUM OF�NITRO.. NITRO-��NITRO.. NITRO..
FLUO..� SOLIDS, SOLIDS,� NITRO-��

RIDE.�RIDE, DIS..��AT 180 CONSTI...��DIS-��GEN,��'GEN,��
DIS GEN, GEN, GEN, 

DIS-�DIS... SOLVED��SOLVED�
DEG. C TUENTS,�SOLVED NITRATE NITRITE N0244403 AMMONIA AMMONIA 

SOLVED SOLVED (MG/L DIS- DIS.. (TONS (TONS TOTAL TOTAL TOTAL TOTAL TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PER PER (MG/L (MG/L (MG/L (MG/L (MG/L


DATE AS CL)��SI02)��(MG/L)��DAY)��AS N)��AS N)��
AS F) (MG/L) AC-FT) AS N) AS N) AS NH4) 


04044554�
BIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 


OCT • 1979 

17... 2.0��106 .14 .42 .44 .02
.0 9.7��98��2.80��.02��.02��


JUL , 1980 

15... 1.2��9.5��99��2.98��.01��.02��
.1 107 .15 .45 .46 .02 


04044557�
PETERSON C NR SANDS STATION,MI (LAT 46 24 44 LONG 087 21 53) 


1979 

17...�2.3�.1 108 .58 .03��


OCT�

10��96�� .59 .04
.15 .61��.01��


JUL , 1980 

15...�1.8� 106�.59��.00��.00��
.14 .59 .59 .00 


04044558 •• NORBY C NR SANOS,MI (LAT 46 24 07 LONG 087 21 38) 


OCT , 1979 

17..•�.8
�

87� .29 .29 .02��
.12 .04��.00��.02 


04044560�
BIG C NR SANDS,MI (LAT 46 24 43 LONG 087 19 57) 


OCT�
1979 

18...�1.7
� 

119�4.82��.01��.03��
.16 .42 .43 .04 

JUL�
1980 

16... 1.3� .46 .47 .01��
113�.15 4.88��.01��.01 


04044563 - BIG CREEK NEAR HARVEY, MICH. (LAT 46 26 04 LONG 087 19 04) 


OCT . 1979 

17• • •�.1 110 .15 .44 .45 .00
1.0�11��101��8.91��.01��.00��


JUL�
1980 

16...�10��99��8.16�� .00��
1.1� .46
.1 112 .15 .46 .00��.00 


04044567�
BIG C NR BEAVER GROVE,MI (LAT 46 27 55 LONG 087 19 07) 


OCT , 1979 

18...�
� 

115�.16 .43 .44 .02
1.7 12.7��.01��.02��

JUL�
1980 

16... 


04044570�
CEDAR C NR SANDS, MT (LAT 46 26 11 LONG 087 24 20) 


OCT . 1979 

17... 11��7.4��85��.07��.00��.01��
.1 83 .11 .01 .01 .01 


JUL o 1980 

15...�.0 92 .13 .03 .03 .00
11�7.4��84��.05��.00��.00��
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566� ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 

NITRO....� PHOS...�PHOS 

NITRO... GEN.AM...� PHORUS.�PHORUS, ALUM...�BERYL 

GEN,�NITRO-�PHOS...��ORTHOPH ARSENIC BARIUM.�
MONIA + NITRO- ORTHOPH PHOS-��INUM,��LIUM. 


ORGANIC ORGANIC GEN.� DIS DIS...
GEN, PHORUS, OSPHATE PHORUS, OSPHATE DIS-�DIS...��

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED SOLVED SOLVED SOLVED 

(MG/L�(MG/L��(MG/L��(MG/L (UG/L (UG/L��
(MG/L (MG/L (MG/L (MG/L��(UG/L��(UG/L 


DATE AS N)��AS N)��AS PO4) AS PO4)�AS AL)�AS BA)��
AS N) AS NO3) AS P)��AS P)�AS AS) AS BE) 


04044554�
BIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 


OCT , 1979 

17... .23��3.1 .03 .01 1 0
.25 .69��.010��.03��100��3��


JUL , 1980 

15... .05��.53��.010�.03��200��30��
.07 2.3�.00 .00 0 0 


04044557�
PETERSON C NR SANDS STATION.MI (LAT 46 24 44 LONG 087 21 53) 


OCT ,0 1979 

17... .00��.60��.010�.03��100��20��
.01 2.7�.03 .01 1 0 


JUL 9 1980 

15... .010�.03�� 1�
.03 .01� 30 


04044558 - NORBY C NR SANDS,MI (LAT 46 24 07 LONG 087 21 38) 


OCT . 1979 

17...� .010�.03 .03�� 1�
.01� 0 


04044560�
BIG C NR SANDS,MI (LAT 46 24 43 LONG 087 19 57) 


OCT , 1979 

19...� .010�.03 .03�� 1�
.01� 30 


JUL , 1980 

16... .020�.06��.01�1�
.03 40 


04044563�
BIG CREEK NEAR HARVEY, MICH. (LAT 46 26 04 LONG 087 19 04) 


OCT . 1979 

17... .76�1.2��.010�.03��100��10��
.76 5.4�.00 .00 2 0 


JUL�
1980 

16... .22��.68��.010�.03��200��2 40��0
.22 3.0�.03 .01 


04044567 - BIG C NR BEAVER GROVE,MI (LAT 46 27 55 LONG 087 19 07) 


OCT , 1979 

18...� .06 .02� 10
.03�� 1�


JUL , 1980 

16... 


04044570�
CEDAR C NR SANDS. MI (LAT 46 26 11 LONG 087 24 20) 


1979 

17... .27��1.3 .03 .03��100��30��


OCT�

.28 .29��.010�� .01 1 0 


JUL t 1980 

15... .31��.34��.010�.03��0��20��
.31 1.5�.03 .01 0 0 


http:STATION.MI
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WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY 10 LAKE SUPERIOR—Continued 


IRON,� MANGA 

CHRO.� IRON,� NESE,
SUS-�
 

BORON, CADMIUM MIUM, COBALT, COPPER, TOTAL PENDED IRON, LEAD, LITHIUM TOTAL 

DIS...�DM.. DIS...��DIS.. DIS...��RECOV.. RECOV.... DIS- DIS-����RECOV...
DIS...�

SOLVED SOLVED SOLVED SOLVED SOLVED ERABLE ERABLE SOLVED SOLVED SOLVED ERABLE 

(UG/L�(UG/L��(UG/L��(UG/L (UG/L�
(UG/L (UG/L (UG/L (UG/L��(UG/L��(UG/L 


DATE AS B)��AS CD) AS CR) AS CO) AS PB) AS LI)���������
AS CU) AS FE) AS FE) AS FE) AS MN) 


04044554� (LAT 46 24 07 LONG 087 20 47)
BIG C NR SANDS STATION,MI�


OCT ,��1979 
17... 0 0 <10 1 0���160 110 50 0 1 10 

JUL ,�1980 
15... 6 3 10 0 0���230 180 50 0 2 10 

04044557 PETERSON C NR SANDS STATION,MI (LAT 46 24 44 LONG 087 21 53) 


OCT�
1979 
17... 10 1 10 1 0���50 0 2 060 10 


JUL�
1980 
15... 4 10 10 

04044558� (LAT 46 24 07 LONG 087 21 38)
NORBY C NR SANDS,MI�


OCT�
1979 

17... 0 <10 0 0���� 30 0 


04044560�(LAT 46 24 43 LONG 087 19 57)
BIG C NR SANDS,MI�


,�
1979 

18... 1 <10 1 2���� 50 0 


JUL ,��


OCT�


1980 

16... 1 10 0 0���� 40 0 


04044563� (LAT 46 26 04 LONG 087 19 04)
BIG CREEK NEAR HARVEY, MICH.�


1979 

3 120 90������


OCT�


17... 10 2 <10 0 30 0 2 10 

JUL •�
1980 

16... 6 10 0 150������0 10
3 0 170 20 2 


04044567� (LAT 46 27 55 LONG 087 19�
BIG C NR BEAVER GROVE,MI� 07) 


OCT ,��
1979 

18... 1 10 0 0���� 30 0 


JUL�
1980
,�


16... 


CEDAR C NR SANDS, MI�
04044570� (LAT 46 26 11 LONG 087 24 20) 


,�
OCT�
1979 

17... 20 0 <10 0 50������0 0
0 60 10 2 


JUL�
,�
1980 

15.e. 20 4 <10 0 1 90 90������0 0 1 10 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOB02 1979 ID SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR—Continued 


MANGA-

NESE_, MANGA-��MOLYB...�SELE-�STRON-�CARBON, 

SUS- NESE, MERCURY DENUM, NICKEL, NIUM, SILVER, TIUM, ZINC. ORGANIC 

PENDED DIS-��DIS- DIS- DIS-����DIS��DIS...��
DIS- DIS- DIS- CYANIDE 

RECOV. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED TOTAL 

(UG/L (UG/L��(UG/L��(116/L��(UG/L��(MG/L��
(UG/L (UG/L (UG/L (UG/L (MG/L


DATE�AS MN) AS MN)��AS HG) AS MO)��AS SE)��AS SR)��AS C)��
AS NI) AS AG) AS ZN) AS CN) 


04044554�
BIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 


OCT�
1979 

17...�5 .3 0 0��30��5.5��
5��0�� 0 0 .00 


JUL • 1980 

15...�4 .1 0 0 2 .00
6��2��0��30��3.7��


04044557�
PETERSON C NR SANDS STATION,MI (LAT 46 24 44 LONG 087 21 53) 


OCT , 1979 
17...�0 .3 1 0 7 .001�0��0��30��3.6��


1980 

1� 4 


JUL�

<.1�
 

04044558�(LAT 46 24 07 LONG 087 21 38)
NORBY C NR SANDS,MT�


OCT�
1979 

17... 4� 4
.3�
 

04044560�(LAT 46 24 43 LONG 087 19 57)
BIG C NR SANDS,MI�


OCT •��
1979 

18... 0� 4
.3�
 

JUL •��
1980 

16... 2� 0
<.1�
 

04044563� (LAT 46 26 04 LONG 087 19 04)
BIG CREEK NEAR HARVEY, MICH.�


1979 

17... 9 .3 0 0 20 .00 


OCT�

1�4��0��40��2.4 


JUL�
9�
1980 

16... 7 <.1�0 0 7 .00
3�0 0��40��7.2 

04044567 - BIG C NR BEAVER GROVE•MI�
(LAT 46 27 55 LONG 087 19 07) 


1979 

18... 1 .3� 7 


OCT •��


JUL��
• 1980 

16... 


04044570�(LAT 46 26 11 LONG 087 24 20)
CEDAR C NR SANDS, MI�


OCT ,��
1979 

17... 0 0�1��0��0 20��3.8 .00
.3 0 0 


JUL •��
1980 

15... 9 <.1 0 0 1 .00
1�0��0��20��2.5 
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WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 

SPE-� OXYGEN, 

CIFIC� DIS...�HARD.. 


STREAM- CON-� COLOR�SOLVED HARD- NESS, 

FLOW, DUCT-�TEMPER... TEMPER- (PLAT- TUR.. OXYGEN, (PER.. NESS NONCAR-

INSTAN- ANCE�
PH ATURE, ATURE, INUM BID.. DIS.. CENT (MG/L BONATE 


TIME TANEOUS (MICRO-�AIR� SOLVED SATUR- AS�
WATER COBALT ITY� (MG/L 

DATE MHOS)��(DEG C) UNITS)��

�


(CFS) (UNITS) (NTU) ATION) CAC03)
(DEG C)�� (MG/L)��CAC03)��


04044572 - CEDAR C NR GENTIAN,MI (LAT 46 27 08 LONG 087 22 46) 


OCT 1979 

18.o. 1000 11 148 8.0�5.0 11.9 96 73 6 


JUL�
, 1980 

15... 1030 8.3 152 7.8 22.0�� 10.7 95 71 0
9.0 


04044573 CEDAR C NR HARVEY,MI (LAT 46 27 20 LONG 087 21 42) 


OCT 1979 
17... 1630 13 145 7.8 9.0��7.0 5 1.0 11.2 94 73 2 

JUL 1980 
15... 1230 13 158 7.8 26.0��10.0 0 .45 10.1 92 71 0 

(LAT 46 28 23 LONG 087 19 46)
04044577 - CEDAR C NR BEAVER GROVE, MI�


OCT 1979 

18... 1010 19 135 7.7 2.0�� 11.8 91 71
4.0 0 


, 1980
JUL�

16.o. 0900 18 152 7.9 19.0�� 11.0 100
10.0 


04044580 - CHERRY C NR CASCADE,MI (LAT 46 27 43 LONG 087 24 20) 


OCT 1979 

17... 0955 .02 115 7.3 5.0��50 8.1 68 58 7
6.5 4.0 


JUL�
, 1980 

15... 1010 .02 159 7.2 24.0�� 6.3 62 68
13.0 3 


04044581 - CHERRY C NR SANDS, MI (LAT 46 27 47 LONG 087 23 31) 


JUL�
9 1980 

15... 1130 5.3 216 8.0 26.0��1 .40 87
8.0 9.9 


04044582 - CHERRY C NR GENTIAN,MI (LAT 46 28 02 LONG 087 22 52) 


OCT 1979 
17... 1730 11 220 8.0 11.0�� 11.0 93 1007.5 10 


JUL�
► 1980 
15... 1145 9.8 219 7.7 E 9.0 10.5 93 99 1
22.0��


04044583 - CHERRY C NR HARVEY,MI (LAT 46 28 07 LONG 087 21 53) 


OCT�
, 1979 

17... 1730 20 188 7.9 7.0�� 11.0 92 94 4 


JUL 1980 

15... 1615 18 195 7.9 10.5 .25 95 95 


7.0 5 1.0 


25.0��1 10.4 0 




 

 

570 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 


SODIUM• 

MAGNE- SODIUM POTAS- POTAS-. CARBON 


CALCIUM SIUM• SODIUM• AD- SIUM SIUM• BICAR... ALKA- DIOXIDE SULFATE 

DIS.. DIS-. DIS.. SORP.. DIS-. DIS.-. BONATE CAR.. UNITY 015- DIS-

SOLVED SOLVED SOLVED TION SOLVED SOLVED (MG/L BONATE (MG/L SOLVED SOLVED 

(MG/L (MG/L (MG/L�RATIO (MG/L (MG/L (MG/L
SODIUM�(MG/L AS (MG/L AS 


DATE AS CA) AS NA)�AS NA) AS K) HCO3) AS CO3) CAC03) AS CO2) AS 504)
AS MG) PERCENT 


04044572 CEDAR C NR GENTIAN•MI (LAT 46 27 08 LONG 087 22 46) 


OCT�
• 1979 

18... 22 4.4 1.9 7�.1 2.5 .6 82 0 67 1.3 5.7 

JUL�• 1980 
15... 21 4.5 2.1 6�.1 .6 86 0 71 2.2 5.2 

04044573 CEDAR C NR HARVEY•MI (LAT 46 27 20 LONG 087 21 42) 


• 1979 

17... 22 1.7 .1 2.3 .6 87 0 71 2.2 


OCT�

4.4 6� 5.4 


JUL�
• 1980 

15... 21 1.8 .1 92 75 4.2
4.5 5� .6 0 2.3 


(LAT 46 28 23 LONG 087 19 46)
04044577 CEDAR C NR BEAVER GROVE• MI�


OCT • 1979 

18... 21 4.5 1.8 .1 .7 86 0 71 2.7 5.4
7�2.5 


• 1980 

16• • • 88 0 72 1.8 


JUL�


04044580 CHERRY C NR CASCADE•MI (LAT 46 27 43 LONG 087 24 20) 


OCT�
• 1979 

17... 18 3.3 .2 3.8 .5 62 0 5.0 5.3 


JUL�

3.2 14� 51 


• 1980 

15o.. 21 4.1 .2 .6 80 66 8.1 5.2
3.8 11� 0 


MI (LAT 46 27 47 LONG 087 23 31)
04044581 CHERRY C NR SANDS•�


• 1980 

15... .7 120 0 98 1.9 9.0 


JUL�


04044582 CHERRY C NR GENTIAN•MI (LAT 46 28 02 LONG 087 22 52) 


• 1979 

17... 31 6.4 2.6 .1 .7 0 90 1.8 


OCT�

7�3.3 110 9.8 


• 1980 

15... 29 6.5 2.8 .1 120 0 98 3.8 8.5 


JUL�

6� .7 


04044583 CHERRY C NR HARVEY•MI (LAT 46 28 07 LONG 087 21 53) 


• 1979 

17... 28 5.9 2.3 .1 .7 0 90 2.2 


OCT�

7�3.0 110 B.7 


JUL�
• 1980 

15... 28 2.4 .1 120 0 98 6.9
6.1 5� .7 2.4 
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WATER QJALITY DATA, MATER YEAR OCTOBER 1979 TO SEPTHABER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 


SOLIDS, SOLIDS, 

CHLO-.�SILICA, RESIDUE SUM OF�NITRO.. NITRO-��NITRO- NITRO-
FLUO-� SOLIDS, SOLIDS,� NITRO-��


AT 180 DIS- GEN, GEN, GEN, 

DIS-�SOLVED DEG. C TUENTS,�

RIDE,�RIDE, DIS-��CONSTI-��DIS-.��GEN,��GEN,��


DIS-� SOLVED SOLVED NITRATE NITRITE N020103 AMMONIA AMMONIA 

SOLVED SOLVED (MG/L DIS- DIS- (TONS (TONS TOTAL TOTAL TOTAL TOTAL TOTAL

(MG/L (MG/L AS SOLVED SOLVED PER PER (MG/L (MG/L (MG/L (MG/L (MG/L


DATE AS CL)��SI02)��(MG/L)��DAY)��AS N)��AS N)��
AS F) (MG/L) AC-FT) AS N) AS N) AS NH4) 


04044572 - CEDAR C NR GENTIAN,MI (LAT 46 27 08 LONG 087 22 46) 


OCT�
, 1979 

18... 3.3 96�.13 2.85 .00 .01 .01 .04 .05 


JUL , 1980 

15... 3.3 95�.13 2.13 .03 .00 .03 .00 .00 


04044573 - CEDAR C NR HARVEY,MI (LAT 46 27 20 LONG 087 21 42) 


OCT�
, 1979 

17... 2.1 .1 9.5 92 89��3.23 .00 .07 .00
.13 .07 .00 


JUL�
, 1980 

15... 2.3 8.9 97 89��3.51 .00 , .02
.1 .13 .09 .09 .02 

(LAT 46 28 23 LONG 087 19 46)
04044577 - CEDAR C NR BEAVER GROVE, MI�


OCT , 1979 

18... 2.3 82�.11 4.21 .18 .00 .18 .02 .02 


JUL�
, 1980 

16... 


04044580 - CHERRY C NR CASCADE,MI (LAT 46 27 43 LONG 087 24 20) 


OCT�
, 1979 

17... 8.3 .0 8.7 94 78��.01 .00 .01 .00
.13 .01 .00 


JUL�
, 1980 

15... 7.6 110�.15 .01 .03 .00 .03 .02 .02 


04044581 - CHERRY C NR SANDS, MI (LAT 46 27 47 LONG 087 23 31) 


JUL , 1980 
15... 6.1 .1 143 75�� .00 .10 .02 .02.19 2.05 .10 


04044582 - CHERRY C NR GENTIAN,MI (LAT 46 28 02 LONG 087 22 52) 


OCT�
. 1979 

17... 5.6. 122�.17 3.62 .06 .00 .06 .01 .01 


JUL�
, 1980 

15... 5.8 138�.19 3.65 .09 .00 .09 .00 .00 


04044583 - CHERRY C NR HARVEY,MI (LAT 46 28 07 LONG 087 21 53) 


OCT�
, 1979 

17... 4.6 .1 10 123 115��6.64 .02 .02 .04 .03
.17 .04 


JUL�
, 1980 

15... 3.9 10 117��5.93 .00 .00
.1 120 .16 .06 .06 .00 
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 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR--Continued 


NITRO- PHOS- PHOS-

NITRO- GEN,AM- PHORUS, PHORUS, ALUM- BERYL­
GEN, MONIA • NITRO- ORTHOPH PHOS- ORTHOPH INUM, ARSENIC BARIUM, LIUM,
NITRO-�PHOS-��


ORGANIC ORGANIC GEN,�PHORUS,��PHORUS, DIS- DIS- DIS...
GEN, OSPHATE OSPHATE DIS-

TOTAL�TOTAL�� SOLVED
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED SOLVED SOLVED 


(MG/L (MG/L (MG/L (MG/L IMG/L (MG/L (UG/L (UG/L (UG/L
(MG/L�(MG/L�� (UG/L 

AS NO3) AS PO4) AS AS)
DATE AS N) AS N) AS N)�AS P)��AS PO4) AS P) AS AL) AS BA) AS BE) 


04044572 - CEDAR C NR GENTIAN,MI (LAT 46 27 08 LONG 087 22 46) 


OCT�
, 1979 

18... .010�.03 1 20
.03 .01 


, 1980 

15... .010�.03 1 40 


JUL�

.00 .00 


04044573�
CEDAR C NR HARVEY,MT (LAT 46 27 20 LONG 087 21 42) 


OCT�
, 1979 

.93 .00 1
17... .14 .14 .21�.010��.03 .00 100 40 1 


JUL�
. 1980 

15... .10 .12 .21�.010��.03 .01 100 2 30
.93 .03 0 


04044577� MI�46 28 23 LONG 087 19�46)
CEDAR C NR BEAVER GROVE, (LAT 


, 1979 

18... .010�.03 .00 2 0 


OCT�

.00 


JUL�
, 1980 

16... 


04044580�
CHERRY C NR CASCADE,MI (LAT 46 27 43 LONG 087 24 20) 


OCT , 1979 

17... .56 .57 .050�.15 200 30
.56 2.5 .00 .00 1 1 


JUL�
1980 

15•• • .080�.25 0 40
.00 .00 


04044581 CHERRY C NR SANDS, MI (LAT 46 27 47 LONG 087 23 31) 


JUL .��
1980 

15... .16 .28 .000�.00 .00 2
.18 1.2 .00 100 


04044582 - CHERRY C NR GENTIAN,MI (LAT 46 28 02 LONG 087 22 52) 


1979 

17... .010�.03 1 1 


OCT�

.03 .01 


JUL�
1980 

15•• • .020�.06 1 40
.00 .00 


04044583 CHERRY C NR HARVEY,MI (LAT 46 28 07 LONG 087 21 53) 


, 1979 

17... .07 .14 .010�.03 100 20 


OCT��

.10 .62 .03 .01 1 0 


JUL�
1980 

15... .06 .06 .12 .53 .000�.00 .00 100 30 0
.00 1 




 

  
  
  
  

   

 

  
 

 
 

  

  

  

 

  

 

  
  

 

  

 

 
  

 

  

  

573 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR—Continued 


IRON, MANGA-

CHRO- IRON, SUS- NESE, 


BORON, CADMIUM MIUM, COBALT, COPPER, TOTAL PENDED IRON, LEAD, LITHIUM TOTAL 

nis- DIS- DIS- DIs- DIS- RECOV- RECOV- DIS- DIS- DIS- RECOV-


SOLVED SOLVED SOLVED SOLVED SOLVED ERABLE ERABLE SOLVED SOLVED SOLVED ERABLE 

(UG/L (UG/L (UG/L (UO/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 


DATE AS B) AS CD) AS CR) AS Co) AS CU) AS FE) AS FE) AS FE) AS PB) AS LI) AS MN) 


04044572 - CEDAR C NR GENTIAN,MI (LAT 46 27 08 LONG 087 22 46) 


OCT , 1979 
18... 0 20 0 2 10 0 

JUL , 1980 
15... 4 10 0 4 180 0 

04044573 - CEDAR C NR HARVEY.MI (LAT 46 27 20 LONG 087 21 42) 


1979 
17...�0 0 10 0 80 70 10 0 1 10 

JUL t��

OCT ,��


1980 

15...�2 30 0 0 140 130 10 0 2 10 


04044577 CEDAR C NB BEAVER GROVE, MI (LAT 46 28 23 LONG 087 19 46) 


1979
OCT�

18... 0 <10 2�0 20 0 

JUL , 1980 
16... 

04044580 - CHERRY C NR CASCADE,MI (LAT 46 27 43 LONG 087 24 20) 


OCT . 1979 

17...�20 0 10 1 17 2100 2000 130 0 1 250 


JUL�
1980 

15... 6 10 0 0 100 1 


04044581 - CHERRY C NR SANDS, MI (LAT 46 27 47 LONG 087 23 31) 


JUL�
1980 
15...�10 20 0 110 0 30 

04044582 CHERRY C NR GENTIAN,MI�
(LAT 46 28 02 LONG 087 22 52) 


OCT�
1979 

17... 0 <10 1 2 20 0 

JUL , 1980 
15... 2 10 0 0 70 0 

04044583 - CHERRY C NR HARvEY,MI (LAT 46 28 07 LONG 087 21 53) 


OCT ,��
1979 

17...�0 0 0�80 70 10 0 2
<10 0� 10 


JUL�
1980 

15...�4 3 10 0 0 140 140 0 0 2 20 


http:HARVEY.MI


 

     

          

          
           

 
 
  
 

 
  
 
  

 

  
 
 

  
 

 

 

  

574 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 10 SEPTEMBER 19&0 


STREAMS TRIBUTARY TO LAKE SUPERIOR--Continued 


MANGA-

NESE, MANGA- MOLYB.... SELE- STRON- CARBON. 

SUS- NESE, MERCURY DENUM, NICKEL, NIUM, SILVER, TIUM, ZINC, ORGANIC 

PENOED DIS- DIS- DTS... DIS DTS.. DIS- DIS- DIS... DIS- CYANIDE 

RFCOV. SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED TOTAL 

(UG/L (UG/L (UG/L ((in& (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L (MG/L


DATE AS MN) AS MN) AS HG) AS MO) AS NI) AS SE) AS AG) AS SR) AS ZN) AS C) AS CN) 


04044572 CEDAR C NR GENTIAN,MI (LAT 46 27 08 LONG 087 22 46) 


OCT 1979 

18... 0 .3 4 


JUL , 1980 

15... 10 .4 30 


04044573 - CEDAR C NR HARVEY,MI (LAT 46 27 20 LONG 087 21 42) 


OCT 1979 

17... 10 0 .3 12 1 0 0 30 10 3.6 .00 

JUL , 1980 
15... 8 2 <.1 0 0 0 0 30 5 4.3 .00 

04044577 - CEDAR C NR BEAVER GROVE, MI (LAT 46 28 23 LONG 087 19 46) 


OCT , 1979 

18... 2 .3 0 


JUL ,�
1980 

16... 


04044580 - CHERRY C NR CASCADE,MI (LAT 46 27 43 LONG 087 24 20) 


OCT , 1979 

17... 240 6�3 0 0 20 10 11 .00
.3 1 


1980 

15... 20 .2 20 


JUL�


04044581 CHERRY C NR SANDS, MI (LAT 46 27 47 LONG 087 23 31) 


JUL�
9�
1980 
15... <.1 0 0 0 0 3.4 .00 

04044582 CHERRY C NR GENTIAN,MI (LAT 46 28 02 LONG 087 22 52) 


OCT�
1979 

17... - - .3
7� 5 


JUL�
1980 

15... 5� 8
.3 


04044583 - CHERRY C NR HARVEY,MI (LAT 46 28 07 LONG 087 21 53) 


OCT�
1979 
17... 9 1 .5 0 0 0 0 40 0 3.8 .00 

JUL ,�1980 

15... 20 <.1 0 0 0 40 3 3.0 .00
2�2�
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575ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES� 

WATER (QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 

SPE-� OXYGEN, 

CIFIC� DIS-�HARD-


STREAM- CON-� COLOR�SOLVED HARD- NESS, 

FLOW, DUCT..�TEMPER... TEMPER- (PLAT.. TUR- OXYGEN, (PER.. NESS NONCAR.. 

INSTAN- ANCE�
PH ATURE, ATURE, INUM BID... DIS- CENT (MG/L BONATE 


TIME TANEOUS (MICRO..�WATER COBALT ITT� (MG/L
AIR� SOLVED SATUR.. AS�
�

DATE (CFS) (UNITS) (DEG' C) (NTU) ATION) CAC03)
MHOS)��(DEG C)��UNITS)��(MG/L)��CAC03)��


04044586� (LAT 46 28 45 LONG 087 20 18)
CHERRY C NR BEAVER GROVE,MI�


OCT ,��
1979 

18... 0945 188�4.0�� 11.4 91
27�8.0 5.0 90 


JUL ,�
1980 

16... 0850 192�19.0�� 10.4
25�7.9 9.0 92 


04044591� (LAT 46 28 22 LONG 087 23 48)
SILVER C NR CASCADE,MI�


OCT�
1979 

17... 1430 193��7.0�1.0 95 2
3.2 8.0 10.5��5 11.3 100 


JUL ,��
1980 

15.e 1530 204��26.0��1 .65 97
3.1 7.9 10.0�10.6 


(LAT 46 28 48 LONG 087 23 07)
04044592 - SILVER C NR SANDS,MI�


OCT��
, 1979 

17.6. 1530 2.5 195��8.0 12.0��7.5 11.5 97 100 10 

JUL ,��1980 
15... 1400 2.4 209��7.9 23.5��11.0 10.4 96 98 0 

04044593�
UNNAMED TRIO TO SILVER C NR HARVEY,MI (LAT 46 28 56 LONG 087 23 01) 


OCT ,��
1979 

7.6 12.0�� 8.5
17... 1400 .06 222��7.5 72 110 12 


JUL ,��
1980 

15... 1530 .02 214��23.5�� 7.5 70 0
7.3 11.5 98 


04044595� (LAT 46 29 24 LONG 087 22�
SILVER C AT HARVEY,MI� 19) 


OCT�
1979 

9.7 7.9 7.5�1.0 92 3
17... 1300 207��11.0��10 11.0 110 


JUL�
1980 

15... 1430 8.9 11.0�
216��8.0 26.0��1 .80 9.8 91 
 110 


04044597� (LAT 46 29 22 LONG 087 20�
SILVER C NR HARVEY,MI� 16) 


OCT��
, 1979 

17... 1000 9.8 218��10.0�� 11.3 96 3
8.0 7.5 110 


JUL��
, 1980 

15... 1630 224��23.5�� 10.0
8.5 7.9 13.0 97 
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576�	 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 

SODIUM. 

MAGNE-�SODIUM POTAS- POTAS...� CARBON 


CALCIUM SIUM, SODIUM,�AD-�SIUM, BICAR..�
SIUM� ALKA- DIOXIDE SULFATE 

DIS..�DIS..��DIS... BONATE LINITY DIS-
DIS... SORP-�DIS...��CAR-��DIS��

SOLVED SOLVED SOLVED� (MG/L SOLVED SOLVED
TION SOLVED SOLVED (MG/L BONATE�

(MG/L (MG/L (MG/L SODIUM RATIO (MG/L (MG/L AS (MG/L AS (MG/L (MG/L


DATE AS CA)��AS NA) PERCENT�AS K)��AS CO3)��
AS MG)� AS NA) HCO3) CAC03) AS CO2) AS SO4) 


04044586� (LAT 46 28 45 LONG 087 20�
CHERRY C NR BEAVER GROVE,MI� 18) 


OCT�
, 1979 

18... 27 5.6 2.4��3.2� 90
7 .1��.8 110 0 1.8 7.5 


JUL�
. 1980 

16... .8 110 0 90 2.2 6.1 


04044591� (LAT 46 28 22 LONG 087 23 48)
SILVER C NR CASCADE,MI�


OCT�
, 1979 

17... 30 1.2��1.8�120 98 6.1
6.3 3 .1��.6 0 1.9 


JUL 	9 1980 

15... 28 0� 120 98 4.8
1.3� .5 0 2.4 


04044592�(LAT 46 28 48 LONG 087 23 07)
SILVER C NR SANOS,MI�


, 1979 

17... 30 1.2��1.8�110 90 1.8 6.0 


OCT�

6.0 3 .1��.6 0 


JUL 	, 1980 

15... 29 1.2��.1��120 98 5.2
6.2 3 	 .6 0 2.4 


04044593�
UNNAMED TRIB TO SILVER C NR HARVEY,MI (LAT 46 28 56 LONG 087 23 01) 


OCT�
• 1979 

17... 34 6.1 1.2��.1��.8 120 0 98 4.8
3 2.0� 9.9 


JUL�
9 1980 

15... 30 1.2��.1��120 98 9.6 8.6
5.5 3 	 1.1 0 


04044595� (LAT 46 29 24 LONG 087 22�
SILVER C AT HARVEY,MI� 19) 


OCT , 1979 

17... 33 1.4��.1��.7 0 107 2.6
7.1 4 2.1�130 6.8 


JUL • 1980 

31 7.0 3 	 .7 140 0 2.2 5.41.4��.1��	110 


04044597�	 16)
SILVER C NR HARVEY,MI�
(LAT 46 29 22 LONG 087 20�


, 1979 

17... 1.4��.1�.8 0 2.1 


OCT�

32 6.9 4�2.2�130 107 7.1 


JUL 9 1980 

15•• • 	 130 0 107 2.6 
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WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TD SEPTEMBER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 

SOLIDS, SOLIDS, 
CHLO- FLUO- SILICA, RESIDUE SUM OF SOLIDS, SOLIDS, NITRO- NITRO- NITRO- NITRO- NITRO- 
RIDE, RIDE, DIS- AT 180 CONSTI- DIS- DIS- GEN, GEN, GEN, GEN, GEN, 
DIS- DIS- SOLVED DEG. C TUENTS, SOLVED SOLVED NITRATE NITRITE NO2+NO3 AMMONIA AMMONIA 
SOLVED SOLVED (MG/L DIS- DIS- (TONS (TONS TOTAL TOTAL TOTAL TOTAL TOTAL 
(MG/L (MG/L AS SOLVED SOLVED PER PER (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE AS CL) AS F) S102) (MG/L) (MG/L) AC-FT) DAY) AS N) �AS N) AS N) AS N) AS NH4) 

04044586 �CHERRY C NR BEAVER GROVE,MI (LAT 46 28 45 LONG 087 20 18) 

OCT 1979 
18... 

JUL 1980 
16... 

4.2 

4.0 

108 .15 7.87 

126 .17 8.61 

.15 .00 

.15 .01 

.15 

.16 

.03 

.02 

.04 

.02 

04044591 - SILVER C NR CASCADE,MI (LAT 46 28 22 LONG 087 23 48) 

OCT , 1979 
17... 3.3 .1 �9.4 120 116 .16 1.04 .11 .01 .12 .04 .05 

JUL �1980 
15... 3.1 .1 8.9 127 68 .17 1.06 .15 .00 .15 .01 .01 

04044592 - SILVER C NR SANDS,MI (LAT 46 28 48 LONG 087 23 07) 

OCT �, �1979 
17•• • 2.8 109 .15 .74 .09 .00 .09 .01 .01 

JUL �1980 
15... 3.5 128 .17 .83 .14 .00 .14 .01 .01 

04044593 - UNNAMED TRIB TO SILVER C NR HARVEY,MI (LAT 46 28 56 LONG 087 23 01) 

OCT �. �1979 
17... 3.0 124 .17 .02 .08 .00 .08 .01 .01 

JUL 1980 
15... 3.5 135 .18 .01 .13 .00 .13 .01 .01 

04044595 - SILVER C AT HARVEY,MI (LAT 46 29 24 LONG 087 22 19) 

OCT , �1979 
17... 2.7 .0 10 129 126 .18 3.38 .13 .00 .13 .01 .01 

JUL , �1980 
15... 2.9 .1 9.7 138 127 .19 3.32 .15 .00 .15 .01 .01 

04044597 - SILVER C NR HARVEY,MI (LAT 46 29 22 LONG 087 20 16) 

OCT �, �1979 
17... 3.0 124 .17 3.28 .11 .01 .12 .02 .02 

JUL �, �1980 
15... 
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WATER QUALITY DATA, WATER YEAR CCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR--Continued 


NITRO- PHOS- PHOS 

NITRO- GENtAM- ALUM-
PHORUS, PHOPUSt�

GENo MONIA�NITRO-�PHOS-��PHOS- ORTHOPH�ARSENIC BARIUM,
.0. NITRO- ORTHOPH�INUM, 


ORGANIC ORGANIC 
TOTAL TOTAL 

DATE 
(MG/L 
AS N) 

(MG/L 
AS N) 

OCT�
, 1979 

18... 


JUL�
• 1980 

16... 


• 1979 

17... .06 .10 


JUL�


OCT�


9 
1980 

15... .04 .05 


OCT�
, 1979 

17... 


JUL t 1980 

15... 


GEN, PHORUS,��PHORUSt OSPHATE�DIS-.• DIS-

TOTAL�TOTAL�SOLVED 

GEN.�OSPHATE�DIS-


TOTAL TOTAL��TOTAL TOTAL�SOLVED SOLVED 

(MG/L�(MG/L�� (UG/L (UG/L (UG/L
(MG/L (MG/L�(MG/L (MG/L�

AS N)�AS NO3) AS P)��AS PO4) AS AL) AS AS) AS BA)
AS PO4)�AS P)�


BERYL... 

LIUM, 

DIS... 

SOLVED 

(UG/L 

AS BE) 


04044586 - CHERPY C NR BEAVER GROVE.MI� 18)
(LAT 46 28 45 LONG 087 20�


.020�.06 1 30
.06�.02 


.040�.12 .03 1
.09�


04044591� (LAT 46 28 22 LONG 087 23 48)
.• SILVER C NR CASCADE,MI�


.22�.97 .010��.03 200 1 20 0
.03�.01�


.20�.89 .040��.12 100 2 40 0
.12�.04�


04044592� (LAT 46 28 48 LONG 087 23 07)
SILVER C NR SANDStMI�


.010�.03 .00
.00�


.010�.03
.03�.01 


1 70 


1 40 


04044593�
UNNAMED TP18 TO SILVER C NR HARVEY,MI (LAT 46 28 56 LONG 087 23 01) 


• 1979 

17... 


JUL , 1980 

15... 


OCT�


t 1979 

17... .11 .12 


JUL�


OCT�


. 1980 

15... .07 .08 


OCT�
, 1979 

17... 


JUL�
• 1980 

15... 


.010�.00�.03 .00 

.010�.00�.03 .00 

1 

1 

20 

30 

04044595�SILVER C AT HARVEY,MI�(LAT 46 29 24 LONG 087 22 19) 

.25�1.1 .010��.00�.03 .00�100 2 

.23�1.0 .010��.00�.03 .00�0 2 

0 

30 

0 

0 

04044597�SILVER C NR HARVEY,MI�(LAT 46 29 22 LONG 087 20 16) 

.010�.06�.03 .02 1 0 

http:GROVE.MI
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR—Continued 

IRON,� MANGA.. 

CHRO-� IRON,� NESE,
SUS-�
 

BORON, CADMIUM MIUM, COBALT, COPPER, TOTAL PENDED IRON, LEAD, LITHIUM TOTAL 

DOS- DIS- DIS- DIS- DIS- RECOV- RECOV- DIS- DIS- DIS- RECOV­
SOLVED SOLVED SOLVED SOLVED SOLVED ERABLE ERABLE SOLVED SOLVED SOLVED ERABLE 

(UG/L�(UG/L�(UG/L�(UG/L� (UG/L�(UG/L�
(UG/L� (UG/L�(UG/L�(UG/L
(UG/L�


DATE�AS CD)�AS CO)�AS FE)� AS PB)�AS MN)
AS 8)�AS CR)� AS FE)�AS LI)�
AS CU)�AS FE)�


04044586 - CHERRY C NR BEAVER GROVE,MI (LAT 46 28 45 LONG 087 20 18) 


OCT�1979 
18... 1�<10�0�0� 10�0 

JUL , 1980 
16... 10�0� 0 

04044591�
SILVER C NR CASCADE,MI (LAT 46 28 22 LONG 087 23 48) 


1979 

17... 0�0�10�2�1�90�80�10�0�2�0 


JUL�


OCT�


1980 

15...�0�2�30�0�12 170�� 1�2�10 


04044592 .• SILVER C NP SANOS,MI (LAT 46 28 48 LONG 087 23 07) 


OCT , 1979 

17...�0�0� 20�0
<10�0�
 

JUL , 1980

�
15... 3�10�0�0� 70�0 


04044593 - UNNAMED TRIO TO SILVER C NR HARVEY,MI (LAT 46 28 56 LONG 087 23 01) 


1979 

17...�1�0�2� 0 


OCT�

<10� 30�


JUL t 1980 

15...�4�10�0�0� 140�0 


04044595 - SILVER C AT HARVEY,MI (LAT 46 29 24 LONG 087 22 19) 


OCT�
1979

�
17••• 10�<10�0�60�0�0
0�1�110�50�2�


JUL t 1980 

�
15... 0 5�0�170�10�2�
20�0�160�0�20 


04044597 - SILVER C NR HARVEY,MI (LAT 46 29 22 LONG 087 20 16) 


OCT , 1979 

17...�0�10�2�1� 30�0 


JUL , 1980 

15... 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR—Continued 


MANGAt. 

NFSEt� MOLYB—�SFLE.t�STRON..�CARBON,
MANGA..�

SUS... NESEs MERCURY DENUM, NICKEL, NUM, SILVER, TIUM, ZINC, ORGANIC 


PFNDEO DIS-��DIS- DTS- DIS- OTS- DIS- DIS- DIS- DIS- CYANIDE 

RECOV. SOLVED SOLVED SOIJED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED TOTAL 

(UG/L (UG/L��(UG/L�(UG/L (UG/L��(UG/L��(MG/L��
(UG/L� (UG/L (UG/L (MG/L 


DATE� AS HG) AS NI) AS AG) AS ZN) AS CN)
AS MN) AS MN)��AS MO)��AS SF)��AS SR)��AS C)��


04044586 .. CHERRY C NR BEAVER GROVEsMI (LAT 46 28 45 LONG 087 20 18) 


OCT t 1979 
18... 4�.3 
� 

8 
JUL 4, 1980 
16... .1 

04044591�
SILVER C NR CASCADE,MI (LAT 46 28 22 LONG 087 23 48) 


OCT , 1979 

17... 0 .3 0 0 4�.00
0�0��0��30��3.0�


JUL t 1980 

15...�6 <.1�0 0 15�
4��0�0��29��5.3 


04044592�
SILVER C NR SANDS,MT (LAT 46 28 48 LONG 087 23 07) 


OCT t 1979 

17...�3� 0
.3�
 

JUL�
1980 

15...�7� 1
.2�
 

04044593�
UNNAMED TRIO TO SILVER C NR HARVEY,M1 (LAT 46 28 56 LONG 087 23 01) 


OCT s 1979 

17...�10�.4� 1 


JUL�
1980 

15... 70�.4� S 


04044595�
SILVER C AT HARVEY,MI (LAT 46 29 24 LONG 087 22 19) 


OCT�
1979 

17...�0 1��3 
�� 

5 0��0 7 .00
<.1 40��7.9��

JUL 9 1980 
 �
�
15... <.1 0 0 9.220 2�� 0 0 40�3�


04044597�
SILVER C NR HARVEY.MI (LAT 46 29 22 LONG 087 20 16) 


OCT 9 1979 

17...�1�.3� 3 


JUL • 1980 

15... 


http:HARVEY.MI
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 ID SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR--Continued 


SPE-� OXYGEN, 

CIFIC� DIS* 


STREAM* CON-� COLOR�SOLVED 

FLOW, DUCT-�TEMPER- TEMPER- (PLAT- TUR- OXYGEN, (PER* 

INSTAN* ANCE�
PH ATURE, ATURE, INUM BID- DIS- CENT 


TIME TANEOUS (MICRO-�AIR� SOLVED SATUR*
WATER COBALT ITT�

DATE (CFS) (UNITS)���(DEG C)��(NTU)��ATION)

�


MHOS) (DEG C) UNITS) (MG/L)�


04044744 - MUNISING FALLS CREEK AT MUNISING, MICHIGAN (LAT 46 25 28 LONG 086 37 27) 


MAY , 1980 
�

1300 147 16.0 90 10.9�

04044750 - MINERS RIVER NR VAN MEER, MICHIGAN (LAT 46 25 12 LONG 086 31 23) 

MAY ♦ 1980 

05...�2.7�7.9��10.5��1.1��100 


�

05...�20�8.1��14.5��.55��99
1715 184 16.0 75 9.8�


04044755 - MINERS RIVER NR MUNISING. MICHIGAN (LAT 46 29 18 LONG 086 32 26) 


MAY , 1980 
�

05... 1500 230 16.0 22 10.4�
57�7.8��11.0��.80��96 


04044762 - MOSQUITO RIVER NR MELSTRAND, MICHIGAN (LAT 46 31 07 LONG 086 28 41) 


MAY�
1980 
�

06...�24�8.2��9.5��1.0��100
1130 199 15.0 30 11.2�


04044765 - CHAPEL CREEK NR MELSTRAND. MICHIGAN (LAT 46 32 54 LONG 086 26 20) 


MAY , 1980 
�

07...�13�7.7��10.5��1.0��98
1230 125 7.0 30 10.9�


04044766 - SPRAY CREEK NR MELSTRAND, MICHIGAN (LAT 46 33 27 LONG 086 24 38) 


MAY�
1980 
�

7... 1530 128 7.0 14 11.5�
9.3�7.7��8.0��1.0��100 


04044770 - BEAVER CREEK NR MELSTRAND, MICHIGAN (LAT 46 34 39 LONG 086 21 02) 


MAY�
1980 
�

9... 1305 141 6.0 4 11.6�
31�7.9��9.5��.50��104 


04044775 - SEVENMILE CREEK NR GRAND MARATS, MICHIGAN (LAT 46 37 15 LONG 086 15 31) 


MAY�
1981 
�

06...�1400 20� 15.0 14 11.0�
144 8.0��10.0��1.0��100 


04044782 - SULLIVAN CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 39 19 LONG 086 11 02) 


MAY�
1980 
�

08...�1125 5.0�7.7��6.0��11.6�
133 6.5 29 1.2��95 


04044785 - HURRICANE RIVER NR GRAND MARATS, MICHIGAN (LAT 46 39 48 LONG 086 09 57) 


MAY�
1980 
�

8... 1210 92 7.0 39 11.5�
20�7.6��6.0��.90��94 


04044786 - SABLE CREEK NR GRAND MARAIS. MICHIGAN (LAT 46 40 03 LONG 086 01 01) 


MAY , 1980 
�

08...�24�7.2��8.0��11.5�
1500 97 6.0 19 1.0��100 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 


STREP-

FORM, TOCOCCI�HARD-�MAGNE-� SODIUM POTAS... 

FECAL, FECAL, HARD- NESS, CALCIUM SIUM, SODIUM,�AD-�


COLT.-�


STUN, 

0.7�NESS�� DIS-... DIS...
KF AGAR NONCAR- DIS-��DIS-��SORP-�

UM-MF (COLS.� TION SOLVED
(MG/L BONATE SOLVED SOLVED SOLVED�

(COLS./ PER AS�
(MG/L (MG/L (MG/L (MG/L SODIUM RATIO (MG/L 


DATE�100 ML) 100 ML) CAC03) CAC03) AS CA) AS NA) PERCENT�
AS MG)����� AS K) 


04044744 - MUNISING FALLS CREEK AT MUNISING. MICHIGAN (LAT 46 25 28 LONG 086 37 27) 


MAY , 1980 

05...�K5 K4 72���11 19��5.9 3.6��10�.2�
4.8 


04044750 - MINERS RIVER NR VAN MEER+ MICHIGAN (LAT 46 25 12 LONG 086 31 23) 


MAY , 1980 

05...�K9 K1 100���10 23 11���.7�1�.0�.9 


04044755�
MINERS RIVER NR MUNISING, MICHIGAN (LAT 46 29 18 LONG 086 32 26) 


MAY , 1980 

05... K7 K1 130����7 28 14���.7�1�.0�.8 


04044762 - MOSQUITO RIVER NR MELSTRAND, MICHIGAN (LAT 46 31 07 LONG 086 28 41) 


MAY , 1980 

06... K10 K2 110����3 24 12���.5�1�.0�.5 


04044765�
CHAPEL CREEK NR MELSTRAND, MICHIGAN (LAT 46 32 54 LONG 086 26 20) 


MAY , 1980 

07...�K6 K2 72���16 16��7.7�.7�2 .0��.6 


04044766 - SPRAY CREEK NR MELSTRAND, MICHIGAN (LAT 46 33 27 LONG 086 24 38) 


MAY , 1980 

7... K5 K2 68���9 17��6.3 .9��3 .0��.7 


04044770 - BEAVER CREEK NR MELSTRAND, MICHIGAN (LAT 46 34 39 LONG 086 21 02) 


MAY , 1980 

9... <1 <1��79�14 23��5.2 1.1��3 .1��.6 


04044775 - SEVENMILE CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 37 15 LONG 086 15 31) 


MAY�
1980 
�

06.o.�K4 0 22��.9��3 .7
K18 71�� 3.9 .0��


04044782�
SULLIVAN CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 39 19 LONG 086 11 02) 


MAY 9 1980 

08...�K7 K3 9 21��.8 .0��
72��� 4.7�2 .8 


04044785�
HURRICANE RIVER NR GRAND MARAIS, MICHIGAN (LAT 46 39 48 LONG 086 09 57) 


MAY , 1980 

8... K3 K15 47���9 13��3.6 .8��4 .1��.6 


04044786 - SABLE CREEK NR GRAND MARAIS+ MICHIGAN (LAT 46 40 03 LONG 086 01 01) 

MAY , 1980 
08... K1��K2 51��10 13��4.5 .9��4 .1��.7 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR--Continued 


SOLIDS• SOLIDS. 

CARBON�CHLO-�SILICA, RESIDUE SUM OF
FLUO....�


BICAR...�ALKA-�RIDE,��DIS-��CONSTI...
DIOXIDE SULFATE RIDE, AT 180�

BONATE LINITY DIS... DIS- SOLVED��
CAR-��DIS-.. DIS-����DEG. C TUENTS, 

(MG/L BONATE (MG/L SOLVED SOLVED SOLVED SOLVED (MG/L DIS- DIS 

AS (MG/L AS�
(MG/L (MG/L (MG/L (MG/L AS SOLVED SOLVED 


DATE CAC03) AS CO2) AS SO4) AS F) (MG/L)�
HCO3) AS CO3)��� AS CL)��SI02)��(MG/L) 


04044744�
MUNISING FALLS CREEK AT MUNISING, MICHIGAN (LAT 46 25 28 LONG 086 37 27) 


MAY , 1980 
05...�
� 

0 1.5��7.1��4.9��8574 61 6.3 .0 109�


04044750�
MINERS RTVER NR VAN MEEK, MICHIGAN (LAT 46 25 12 LONG 086 31 23) 


MAY�
1980 
�

05...�110 0�1.4��1.5��2.4��100
90 5.7 .0 115�


04044755�
MINERS RIVER NR MUNISING, MICHIGAN (LAT 46 29 18 LONG 086 32 26) 


MAY , 1980 

5... 150 123 5.3 .1 143
0��3.8��1.3��3.5��128 


04044762 - MOSQUITO RIVER NR MELSTRAND♦ MICHIGAN (LAT 46 31 07 LONG 086 28 41) 

MAY , 1980 

6... 130 107 4.1 .0 116�
0��1.3��.7��2.2��108 


04044765 - CHAPEL CREEK NR MELSTRAND• MICHIGAN (LAT 46 32 54 LONG 086 26 20) 


MAY • 1980 
�
 
3.5�69
7... 68 0 56 2.2��6.3 .7�� 93.1�


04044766�
SPRAY CRFEK NR MELSTRAND, MICHIGAN (LAT 46 33 27 LONG 086 24 38) 


MAY • 1980 

07...�0��2.3�.7��5.0��72
72 59�5.2 .1 92�


04044770 - BEAVER CREEK NR MFLSTRANO, MICHIGAN (LAT 46 34 39 LONG 086 21 02) 


MAY • 1980 
09...�
� 

0 1.6��.7��7.8�8479 65 5.6 .1�81�


04044775�
SEVENMILE CREEK NR GPAND MARAIS, MICHIGAN (LAT 46 37 15 LONG 086 15 31) 


MAY ♦ 1980 
06...�0 1.4��5.2 .5��6.0��8388 72 .1 83�


04044782 - SULLIVAN CRFEK NR GRAND MARAIS, MICHIGAN (LAT 46 39 19 LONG 086 11 02) 


MAY • 1980 

08...�0��2.5��.5��6.3�78
77 63 5.1 .1�87�


04044785 - HURRICANE RIVER NR GRAND MARAIS, MICHIGAN (LAT 46 39 48 LONG 086 09 57) 


MAY�
1980 

08... 47 39 5.7 .1 68�
0��1.9�.6��5.2��53 


04044786 - SARLE CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 40 03 LONG 086 01 01) 


MAY . 1980 

08... 50 41 5.4 .1 69�
0��5.0��.6��6.3��57 




 

 

    

 

    
 

 

         

         
          

 

        

 

 

          

 

 

 
          

 

          

       

     

       

 
 
      

        

     

 

584 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 11) SEPTEMBER 1980 

STREAMS TRIBUTARY TO LAKE SUPERIOR-Continued 

NITRO... NITRO.. NITRO... NITRO- NITRO... 
SOLIDS, SOLIDS• GEN, GEN• GEN• GEN• GEN, PHOS... 

DIS DIS... NITRATE NITRATE NITRITE NITRITE NO2.1403 PHORUS, ARSENIC BARIUM• 
SOLVED SOLVED DIS... DIS... Dn.. DIS.. DIS.. DIS... DIS- NS.. 
(TONS (TONS SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 
PER PER (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L 

DATE AC-FT) DAY) AS N) AS NO3) AS N) AS NO2) AS N) AS P) AS AS) AS BA) 

04044744 MUNISING FALLS CREEK AT MUNISING, MICHIGAN (LAT 46 25 28 LONG 086 37 27) 

MAY t 1980 
05... .15 .79 .10 <.44 �.01 .03 .010 3 30 

04044750 MINERS RIVER NR VAN MEER, MICHIGAN (LAT 46 25 12 LONG 086 31 23) 

MAY • 1980 
05... .16 6.21 .04 <.18 .03 .10 .07 .010 3 10 

04044755 MINERS RIVER NR MUNISING, MICHIGAN (LAT 46 29 18 LONG 086 32 26) 

MAY 1980 
05... .19 22.0 .14 <.62 .01 .03 .15 .010 3 20 

04044762 MOSQUITO RIVER NR MELSTRAND, MICHIGAN (LAT 46 31 07 LONG 086 28 41) 

MAY • 1980 
06... .16 7.52 .06 .27 .00 .00 .06 .010 2 20 

04044765 - CHAPEL CREEK NR MELSTRAND, MICHIGAN (LAT 46 32 54 LONG 086 26 20) 

MAY 9 1980 
07... .13 �3.26 �.04 <.18 .01 .03 .000 2 20 

04044766 - SPRAY CREEK NR MELSTRAND• MICHIGAN (LAT 46 33 27 LONG 086 24 38) 

MAY • 1980 
7... .13 �2.31 �.18 �<.80 �.01 .03 .19 .010 2 20 

04044770 - BEAVER CREEK NR MELSTRAND, MICHIGAN (LAT 46 34 39 LONG 086 21 02) 

MAY • 1980 
9... .11 �6.78 �.19 <.84 .00 .00 .19 .000 3 30 

04044775 - SEVENMILE CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 37 15 LONG 086 15 31) 

MAY • 1980 
06... .11 4.48 �.10 �<.44 .00 .00 .10 .010 2 20 

04044782 �SULLIVAN CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 39 19 LONG 086 11 02) 

MAY • 1980 
08... .12 �1.17 �.04 <.18 .00 .00 .04 .000 2 30 

04044785 �HURRICANE RIVER NR GRAND MARAIS. MICHIGAN (LAT 46 39 48 LONG 086 09 57) 

MAY • 1980 
8... .09 �3.67 �.13 .58 .00 .00 .13 �.010 �3 0 

�

04044786 �SABLE CREEK NR GRAND MARAIS+ MICHIGAN (LAT 46 40 03 LONG 086 01 01) 

MAY • 1980 
08... .09 
�

4.47 �.14 �<.62 �.00 �.00 �.14 �.000 �3 �30 



 

 

 

     

 

  

 
 

585 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTHOER 1980 


STREAMS TRIBUTARY TO LAKE SUPERIOR—Continued 


CHRO-� MANGA-�SELE-

CADMIUM MIUM, IRON, LEAD, NESE, MERCURY NIUM, SILVER, ZINC, 

DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- CYANIDE 

SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED TOTAL 

(UG/L�(UG/L�(UG/L�(UG/L�(UG/L�(UG/L�
(UG/L�(UG/L�(UG/L�(NG/L 


DATE�AS CR)�AS PB)�AS HG)�AS AG)�AS CN)
AS CD)�AS FE)�AS MN)�AS SE)�AS ZN)�


04044744 - MUNISING FALLS CREEK AT MUNISING, MICHIGAN (LAT 46 25 28 LONG 086 37 27) 


MAY , 1980 
05...�1 240�20 0�0�23�0�<.1��0�.00 

04044750 - MINERS RIVER NR VAN MEER, MICHIGAN (LAT 46 25 12 LONG 086 31 23) 


MAY • 1980 

05... 3�80�10 0�0�
23�0�<.1��0�.00 


04044755 - MINERS RIVER NR MUNISING, MICHIGAN (LAT 46 29 18 LONG 086 32 26) 


MAY�
1980 

05... 0�90�20�0�20�
23�0�<.1�0�.00 


04044762 - MOSQUITO RIVER NR MELSTRAND, MICHIGAN (LAT 46 31 07 LONG 086 28 41) 


MAY • 1980 

6... 1�50�9�0�0�
22�0�<.1�0�.00 

04044765 - CHAPEL CREEK NR MELSTRAND, MICHIGAN (LAT 46 32 54 LONG 086 26 20) 


MAY • 1980 

7... 0�100�10�0�4�
12�2�<.1�0�.01 


04044766 - SPRAY CREEK NR MELSTRAND, MICHIGAN (LAT 46 33 27 LONG 086 24 38) 


MAY . 1980 

�
10�2�<.1�0�
07... 4�40�10�0�4 .00 


04044770 - BEAVER CREEK NR MELSTRAND, MICHIGAN (LAT 46 34 39 LONG 086 21 02) 


MAY • 1980 
09... 0 16 10 2�0� .000 <.1�0�9�

04044775 - SEVENMILE CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 37 15 LONG 086 15 31) 


MAY • 1980 

06...�3�40�4�0�0�
23�0�<.1�0�.00 


04044782 - SULLIVAN CREEK NR GRAND MARAIS, MICHIGAN (LAT 46 39 19 LONG 086 11 02) 


MAY 9 1980 


08.99 0 19�0�<.1�0�.01� 190�10�0�20�


04044785 - HURRICANE RIVER NR GRAND MARAIS, MICHIGAN (LAT 46 39 48 LONG 086 09 57) 


MAY • 1980 
OP...�2�0�0�0 5�19�0�<.1 0�.00 

04044786 - SABLE CREEK NR GRAND MARAIS+ MICHIGAN (LAT 46 40 03 LONG 086 01 01) 

MAY , 1980 
OR... 1 19�100�0�9�<.1�0�0�7�.01 



�����

586� ANALYSIS OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE MICHIGAN 


SPE-� OXYGEN. 

CIFIC� DIS-�HARD-


STREAM- CON-� COLOR� SOLVED HARD- NESS, 

FLOW, DUCT-�TEMPER- TEMPER- (PLAT- TUR- OXYGEN, (PER-, NESS NONCAR-

INSTAN- ANCE�PH ATURE, ATURE, INUM BID- DIS- CENT (MG/L BONATE 


TIME TANEOUS (MICRO- FIELD AIR�� SOLVED SATUR- AS�
WATER COBALT ITY� (MG/L
�
 
DATE (CFS) (UNITS)�(DEG C) (NTU)�ATION) CAC03)
MHOS)��(DEG C)�UNITS)��(MG/L)�CAC03)��


04126755 - PLATTE RIVER AT M-22 NR HONOR, MICHIGAN (LAT 44 42 39 LONG 086 07 08) 


MAY s 1980 
�
 
15... 1130 8.3�11.5 4��1.0�102 160��0 


04126758 - PLATTE RIVER AT WEIR ON LOON LAKE NR HONOR, MICH (LAT 44 43 12 LONG 086 08 12) 


MAY , 1980 


158�320�12.0� 11.0�


�
 
15...�173�8.3�11.0 1.4�96 0
1000 330�10.0�2��10.6�160��


04126765�
OTTER CREEK AT OTTER LAKE NEAR EMPIRE MI (LAT 44 44 30 LONG 086 03 40) 


MAY�
1980 
�
 
13... 1030 320��13.0��0��10.8�160��
6.1 8.2 12.0 1.3�102 0 


04126767 - OTTER CREEK AT ARAL ROAD NR EMPIRE, MICHIGAN (LAT 44 45 42 LONG 086 04 26) 


MAY , 1980 
�
 
1100 	 330�15.0� 9.1�
12...�16	�8.1�18.0 0��1.5�98 170��14 


04126802�
CRYSTAL RIVER NR GLEN ARBOR, MICHIGAN (LAT 44 54 10 LONG 085 57 46) 


MAY , 1980 
�
 
14... 1450 288�10.0��0��10.6�140��
54�8.2 11.0 .40�97 0 


04126810 - SHALDA CREEK NR GLEN ARBOR, MICHIGAN (LAT 44 56 48 LONG 085 53 07) 


MAY�
1980 
�
 
14...�28�7.9�8.0 .80�90 18
1000 	 360�7.0�0��10.5�180��
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ANALYSIS OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE MICHIGAN--Continued 


MAGNE-�SODIUM POTAS....� CARBON�CHLO.• 

CALCIUM SIUM, SODIUM,�AD-� ALKA... DIOXIDE SULFATE RIDE•
SIUM, BICAR...�

DIS� SORP- DIS.. BONATE CAR... UNITY DIS... DIS- DIS-
DIS- DIS...�

SOLVED SOLVED SOLVED�TION SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED SOLVED 

(MG/L (MG/L (MG/L SODIUM RATIO (MG/L AS (MG/L AS (MG/L (MG/L (MG/L 


DATE AS CA)�� HCO3)��CAC03) AS CO2) AS SO4)�
AS NA) PERCENT� AS CL)
AS MG)� AS K) AS CO3)�


04126755�
PLATTE RIVER AT M-22 NR HONOR, MICHIGAN (LAT 44 42 39 LONG 086 07 08) 


MAY , 1980 

15... 46�4.2�.1��200��160��11��
12�5 .6 0 1.6 4.3 


04126758�
PLATTE RIVER AT WEIR ON LOON LAKE NR HONOR. MICH (LAT 44 43 12 LONG 086 08 12) 


MAY�
1980 

15... 46��4.1� .6 160��11��4.3
12�5 .1��200��0 1.6 


04126765�
OTTER CREEK AT OTTER LAKE NEAR EMPIRE MI (LAT 44 44 30 LONG 086 03 40) 


MAY�
1980 

13... 44�2.2�.1��200��160��11��
12�3 .6 0 2.0 3.1 


04126767�
OTTER CREEK AT ARAL ROAD NR EMPIRE, MICHIGAN (LAT 44 45 42 LONG 086 04 26) 


MAY�
1980 
�

45 2.9�.1��190��160��15��
12...�14�4 .6 0 2.4 2.8 


CRYSTAL RIVER NR GLEN ARBOR, MICHIGAN (LAT 44 54 10 LONG 085 57 46)
04126802�


MAY�
1980 

14... 36�2.9�.1��180��150��11��
13�4 .5 0 1.8 1.7 


04126810�
SHALDA CREEK NR GLEN ARBOR, MICHIGAN (LAT 44 56 48 LONG 085 53 07) 


MAY 9 1980 
�

14.41.41,�14�4 .6 0 4.0 3.7
50 3.4�.1��200��160��26��


http:14.41.41


 

 

���������

588 ANALYSIS OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTARY TO LAKE MICHIGAN--Continued 


SOLIDS♦ SOLIDS,� NITRO- NITRO- NITRO- NITRO- NITRO-
FLUO-�SILICA, RESIDUE SUM OF�SOLIDS, SOLIDS♦ GENT GEN,�GENT��GENT��GENT 

RIDE,�AT 180�DIS-��NITRATE NITRATE NITRITE NITRITE NO2..NO3 ARSENIC
DIS-�CONSTI- DIS-�

DIS..�DEG. C TUENTS,�SOLVED DIS�DIS... DIS-
SOLVED� SOLVED�DIS-��DIS-�DIS...��

SOLVED (MG/L DIS- OIS-.. (TONS (TONS SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 

(MG/L AS SOLVED SOLVED PER PER (MG/L (MG/L (MG/L (MG/L (MG/L (UG/L 


DATE AS F)��(MG/L)�AC-FT)�AS N)��AS N)��AS N)��
SIO2)�(MG/L)�DAY) AS NO3) AS NO2) AS AS) 


04126755�
PLATTE RIVER AT M-22 NR HONOR, MICHIGAN (LAT 44 42 39 LONG 086 07 08) 


MAY 9 1980 

15... .2�180��.24��.19�.01��.20��
5.6 183 76.8�.84 .03 3 


04126758�
PLATTE RIVER AT WEIR ON LOON LAKE NR HONOR, MICH (LAT 44 43 12 LONG 086 08 12) 


MAY , 1980 

15...�.2�179��.24�.18�.01��.19��
5.5 183�83.6�.80 .03 3 


04126765�
OTTER CREEK AT OTTER LAKE NEAP EMPIRE MI (LAT 44 44 30 LONG 086 03 40) 


MAY�
1980 

13... .1� 180 2.87 .43��1.9� .44�1
173�� .03�
6.1 .24�� .01�


04126767�
OTTER CREEK AT ARAL ROAD NR EMPIRE, MICHIGAN (LAT 44 45 42 LONG 086 04 26) 


MAY�
1980 

12...�.3�190�� 8.41 2.7�.03 .63��1
6.9 184 .26��.62��.01�


04126802 - CRYSTAL RIVER NR GLEN ARBOR♦ MICHIGAN (LAT 44 54 10 LONG 085 57 46) 

MAY 9 1980 

14... .5�1S3�� 22.3�.18 .04��2
6.0 .00
161 .21��.04�.00��


04126810 - SHALDA CREEK NR GLEN ARBOR, MICHIGAN (LAT 44 56 48 LONG 085 53 07) 


MAY , 1980 

14...�.5�214��.29��.24�.00�.24��
6.9 205 16.4�1.1�.00 2 
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ANALYSIS OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


STREAMS TRIBUTRAY TO LAKE MICHIGAN--Continued 


CHRO-�MANGA...�SELE-• 

BARIUM, CADMIUM MIUM• IRON• LEAD• NESE• MERCURY NIUM• SILVER. ZINC• 

DIS... DIS- DIS- DIS... DIS DIS- DIS... DIS- DIS-. DIS- CYANIDE 

SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED TOTAL 

(UG/L�(UG/L��(UG/L��(UG/L��(UG/L��(MG/L
(UG/L (UG/L (UG/L (UG/L (UG/L�


DATE AS BA)��AS CR)��AS PB)��AS HG) AS AG) AS CN)
AS CD) AS FE) AS MN) AS SE) AS ZN)�����


04126755�
PLATTE RIVER AT P4-22 NR HONOR• MICHIGAN (LAT 44 42 39 LONG 086 07 08) 


MAY • 1980 

30�5 3 0 0 <.1 0 0 0���������
0 .00 


04126758�
PLATTE RIVER AT WEIR ON LOON LAKE NR HONOR• MICH (LAT 44 43 12 LONG 086 08 12) 


MAY • 1980 

15... 30�3 0 0 1 .1 0 0 .00
3 9���������


04126765 - OTTER CREEK AT OTTER LAKE NEAR EMPIRE MI (LAT 44 44 30 LONG 086 03 40) 


MAY • 1980 

13... 20�3 0 2 <.1 0 0 .00
3 1 9���������


04126767�
OTTER CREEK AT ARAL ROAD NR EMPIRE• MICHIGAN (LAT 44 45 42 LONG 086 04 26) 


MAY • 1980 

12...�0 0 .00
4�� 8�������
30� 10 0 5 <.1 0 


04126802�
CRYSTAL RIVER NR GLEN ARBOR• MICHIGAN (LAT 44 54 10 LONG 085 57 46) 


MAY • 1980 

14... 40�3 3 0 0 3 0 0 20���������
<.1 .00 


04126810�
SHALDA CREEK NR GLEN ARBOR• MICHIGAN (LAT 44 56 48 LONG 085 53 07) 


MAY • 1980 

14... 30��2��0 6 <.1 0 0 '.00
1 20 6�������
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


SPE-� OXYGEN, 

CIFIC� DIS..�HARD.. 

CON-� COLOR�SOLVED HARD- NESS, CALCIUM 


SAMP-. DUCT-��(PLAT-. OXYGEN, NESS�DIS,-.
TEMPER..�TUR...��(PER...��NONCAR-�

LING ANCE�
PH ATURE, INUM BID- DIS-. CENT (MG/L BONATE SOLVED 


TIME DEPTH (MICRO..�WATER CORALT ITY SOLVED SATUR- AS�
(MG/L (MG/L
�

MHOS)��(DEG C)�� ATION)��AS CA)
DATE (FT) (UNITS) UNITS) (NTU)��(MG/L) CAC03) CAC03)��


415330084545801�
MARBLE LAKE AT BENNETT RD BRIDGE (LAT 41 53 30 LONG 084 54 58) 


SEP , 1980 
�

29... 1415 8.2 30 8.6 290 82
627�19.5��1.0��97��77��


415402084542601�
MARBLE LAKE (3'BELOW SURFACE) (LAT 41 54 02 LONG 084 54 26) 


SEP�
1980 
��

30... 1230 581�18.0��.80��98��56��
3.0 8.2 15 9.1 250 70 


415402084542602�
MARBLE LAKE (DEEP SITE) (LAT 41 54 02 LONG 084 54 26) 


SEP , 1980 
�

602� .0 260 71 


444612086061801 - LAKE MICHIGAN 1 MILE WEST OF ESCH ROAD MICHIGAN (LAT 44 46 12 LONG 086 06 18) 


MAY , 1980 


30...�60�7.5 10 0��76��
1130 7.0��.90��


� �

15... 1000� 8.1 2� 130 35
265�7.0��.80 18�


445007086034001�
NORTH BAR LAKE NR EMPIRE, MICHIGAN (LAT 44 50 07 LONG 086 03 40) 


MAY , 1980 

13... 1600��335��10.0��.90��100��14��
1.0 8.2 1 11.1 170 45 


445512085530801�
SCHOOL LAKE NR GLEN ARBOR, MICHIGAN (LAT 44 55 12 LONG 085 53 08) 


MAY , 1980 

14... 1400�248��11.0�.65��90��0��
1.0 8.6�6 9.8 120 34 


463038086330301�
LAKE SUPERIOR NR MUNISING MI (LAT 46 30 38 LONG 086 33 03) 


JUL , 1980 
 �

90� 5 47 14 


463145086270501�


17... 1230�� 7.7� 1.0 0�


CHAPEL L NR MELSTRAND MI (LAT 46 31 45 LONG 086 27 05) 


MAY�
1980 

7... 1720�123��10.5��.70��98��15��
3.0 7.7 35 10.8 71 16 


463400086202001�
BEAVER L NR MELSTRAND MI (LAT 46 34 00 LONG 086 20 20) 


MAY , 1980 

9... 1230�140��7.5��.50��96��11��
3.0 7.9 8 11.2 77 23 


463503086132501�
KINGSTON L NR GRANO MARAIS MI (LAT 46 35 03 LONG 086 13 25) 


NOV , 1979 
�
 
27.o.�3.0 3.5
1515 75��

MAY , 1980 
�

8... 1030 72��10.5��1.0��100��2��
3.0 7.7 4 11.0 35 11 


463813086023001�
GRAND SABLE L NR GRAND MARAIS MI (LAT 46 38 13 LONG 086 02 30) 


MAY , 1980 
�

08...�3.0 7.2 25 12.2 48 12
1550 95��10.0��.60��110��7��




 

 

 

 

���

591
ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 


MAGNE-�SODIUM POTAS-� CARBON�CHLO- FLUO* 

SIUM, SODIUM,�AD-� ALKA- DIOXIDE SULFATE RIDE, RIDE,
SIUM, BICAR-�

DTS- DIS- SORP- DIS- BONATE CAR* UNITY DIS* DIS- DIS- DIS-

SOLVED SOLVED�TION SOLVED (MG/L BONATE�
(MG/L SOLVED SOLVED SOLVED SOLVED 

(MG/L (MG/L SODIUM RATIO (MG/L AS (MG/L AS (MG/L (MG/L (AG/L (MG/L 


DATE AS MG)�� AS K)�AS CO3)�� AS CL)��
AS NA) PERCENT�HCO3) CAC03) AS CO2) AS 504) AS F) 


415330084545801 - MARBLE LAKE AT BENNETT RD BRIDGE (LAT 41 53 30 LONG 084 54 58) 


SEP�
1980 
�

4.7 .1 2.0��0��2.6��12��


415402084542601 - MARBLE LAKE (3.BELOW SURFACE) (LAT 41 54 02 LONG 084 54 26) 


SEP�


29... 20 	 3��278 210 56 .2 


1980 
�

5.7 .2 236 194 59 .2 


415402084542602 - MARBLE LAKE (DEEP SITE) (LAT 41 54 02 LONG 084 54 26) 


SEP , 1980 


30... 19 	 5��2.2��0��2.4��14��


�

.2 250 180 56 15��.2 


444612086061801 - LAKE MICHIGAN 1 MILE WEST OF ESCH ROAD MICHIGAN (LAT 44 46 12 LONG 086 06 18) 


MAY�


30... 19 5.8 5��2.4��0��11��


1980 
�

8�� 21�.1 


445007086034001 - NORTH BAR LAKE NR EMPIRE, MICHIGAN (LAT 44 50 07 LONG 086 03 40) 


MAY�


15...�5.0 .2 140 110 	 8.3�
11 	 1.0��0��1.8��


1980 
�

13...�14 2.4 .1 .7��0��1.9��4.7�
3��190 160 13�.1 


445512085530801 - SCHOOL LAKE NR GLEN ARBOR, MICHIGAN (LAT 44 55 12 LONG 085 53 08) 


MAY • 1980 
�
14...�1.6 .1 140 120 8.1 .1
9.6 	 3��1.0��6��.6��3.4��


463038086330301 - LAKE SUPERIOR NR MUNISING MI (LAT 46 30 38 LONG 086 33 03) 


JUL�
1980 

17... 2.8��6��.6��0��1.8��1.2��
1.5 .1 57 47 7.6 .1 


463145086270501 - CHAPEL L NR MELSTRAND MI (LAT 46 31 45 LONG 086 27 05) 


MAY�

7... 

1980 
7.6�2��.7�0��2.2��.7��
.6 .0 68 56 5.6 .1 


463400086202001 - BEAVER L NR MELSTRAND MI (LAT 46 34 00 LONG 086 20 20) 


MAY , 1980 

9... 4.A�2��.6�� 1.6��.6��
.8 .0 66 6.0 .1 


463503086132501 - KINGSTON L NR GRAND MARAIS MI (LAT 46 35 03 LONG 086 13 25) 


NOV , 1979 

27... 


81 0��


MAY 	, 1980 

.6 .0 41 34 3.5 .1
8... 1.9�4��.4��0��1.3��.3��


463813086023001 - GRAND SABLE L NR GRAND MARAIS MI (LAT 46 38 13 LONG 086 02 30) 


MAY , 1980 

08...� 4��50 0��5.3
4.4�	 .6��
.9 .1 .7�� 41 5.0��.1 




 

 

  

 
 

           

     

   

        

 
        

        

 
 
 
       

         

       

     

 

592 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKES 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

SOLIDS, SOLIDS, NITRO- NITRO- NITRO- NITRO- NITRO- 
SILICA, RESIDUE SUM OF �SOLIDS, �GEN, �GEN, �GEN, �GEN, �NITRO- �GEN, �NITRO- 
pis- AT 180 �CONSTI- �DTS- �NITRATE NITRATE NITRITE NITRITE �GEN, �NO2.(403 �GEN, 

�

SOLVED �DEG. C TUENTS, �SOLVED �DIS- �DIS �ms- DIS �NO2•NO3 �DIS- �AMMONIA 
(MG/L DIS-.. DIS- (TONS SOLVED SOLVED SOLVED SOLVED TOTAL SOLVED TOTAL 
AS SOLVED SOLVED PFR (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE SI02) (MG/L) (MG/L) AC-FT) AS N) AS NO3) AS N) AS NO2) AS N) AS N) AS N) 

�

415330084545801 �MARBLE LAKE AT BENNETT RD BRIDGE (LAT 41 53 30 LONG 084 54 58) 

SEP • 1980 
29... 6.7 
�

340 �310 �.46 
�

1.0 �.05 

415402084542601 - MARBLE LAKE (3,BELOW SURFACE) (LAT 41 54 02 LONG 084 54 26) 

SEP • 1980 
30... 4.6 328 291 .45 .53 .06 

415402084542602 - MARBLE LAKE (DEEP SITE) (LAT 41 54 02 LONG 084 54 26) 

SEP , 1980 
30.o. �7.1 
�

333 �285 .45 .25 .77 

444612086061801 - LAKE MICHIGAN 1 MILE WEST OF ESCH ROAD MICHIGAN (LAT 44 46 12 LONG 086 06 18) 

MAY , 1980 
15... .9 155 153 .21 .23 E1.0 .00 .00 .23 

445007086034001 �NORTH BAR LAKE NR EMPIRE, MICHIGAN (LAT 44 50 07 LONG 086 03 40) 

MAY 1980 
13... 4.4 183 180 .25 .44 1.9 .01 .03 .45 

445512085530801 - SCHOOL LAKE NR GLEN ARBOR, MICHIGAN (LAT 44 55 12 LONG 085 53 08) 

MAY , 1980 
14... .3 141 133 .19 .00 .00 .01 .03 .00 

463038086330301 - LAKE SUPERIOR NR MUNISING MI (LAT 46 30 38 LONG 086 33 03) 

JUL 1980 
17... 2.1 60 59 .08 .29 E1.3 .00 .00 .29 

463145086270501 - CHAPEL L NR MELSTRAND MI (LAT 46 31 45 LONG 086 27 05) 

MAY • 1980 

07•• • 4.0 89 69 .12 .03 <.13 .02 .07 .05 

463400086202001 - BEAVER L NR MELSTRAND MI (LAT 46 34 00 LONG 086 20 20) 

MAY • 1980 
09.04. �6.7 
�

84 83 .11 .17 <.75 .01 .03 .18 

463503086132501 - KINGSTON L NR GRANO MARAIS MI (LAT 46 35 03 LONG 086 13 25) 

NOV • 1979 
27... 
MAY , 1980 
08... �4.5 �45 �43 .06 .00 .00 .00 .00 �.00 

�

463813086023001 �GRAND SABLE L NR GRAND MARAIS MI (LAT 46 38 13 LONG 086 02 30) 

MAY •'1980 
080.. �6.4 
�

70 �56 .10 �.15 �<.66 �.00 �.00 �.15 



 

 

 

 

593 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 


NITRO-

NITRO- NITRO-. GEN,AM...� PHOS- ALUM-

GEN,�GEN, MONIA •��NITRO-��PROS-��INUM,��
NITRO- PHOS- PHORUS, ARSENIC BARIUM, 


AMMONIA ORGANIC ORGANIC GEN,� 0IS...�
GEN, PHORUS, PHORUS, DIS...�DIS... DIS-

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED SOLVED SOLVED SOLVED 

(MG/L�(MG/L��(MG/L��(MG/L��(UG/L��(UG/L
(MG/L (MG/L (MG/L (MG/L (UG/L�


DATE AS NH4)��AS N)��AS P) AS P) AS AL)��AS AS)�
AS N) AS N)� AS BA)
AS NO3)�AS PO4)��


415330084545801�
MARBLE LAKE AT BENNETT RD BRIDGE (LAT 41 53 30 LONG 084 54 58) 


SEP��
, 1980 

29... .06�.77��7.8��.06
.72 1.8 .020�


MARBLE LAKE�(LAT 41 54 02 LONG 084 54 26)
415402084542601�(3'BELOW SURFACE)�


, 1980 

30... .07�.72��5.5��.06 

SEP��


.66 1.3 .020�


415402084542602�(DEEP SITE)�
MARBLE LAKE�(LAT 41 54 02 LONG 084 54 26) 


SEP ,��
1980 

30... .93��1.4��7.3��.18
.63 1.7 .060�


444612086061801� WEST OF ESCH ROAD MICHIGAN�
LAKE MICHIGAN 1 MILE� (LAT 44 46 12 LONG 086 06 18) 


MAY�
1980 

15...� .010�3
40 30 


445007086034001� (LAT 44 50 07 LONG 086 03 40)
NORTH BAR LAKE NR EMPIRE, MICHIGAN�


MAY ,��
1980 

13...� .010 2 30 

445512085530801� (LAT 44 55 12 LONG 085 53 08)
SCHOOL LAKE NR GLEN ARBOR, MICHIGAN�


MAY�
1980 

14...� .010 1 20 

463038086330301� (LAT 46 30 38 LONG 086 33 03)
LAKE SUPERIOR NR MUNISING MI�


JUL ,��
1980 

17..0� .020�0 3 20 


463145086270501� (LAT 46 31 45 LONG 086 27 05)
CHAPEL L NR MELSTRAND MI�


MAY ,��
1980 

07...� .000 2 20 


463400086202001� (LAT 46 34 00 LONG 086 20 20)
BEAVER L NR MELSTRAND MI�


MAY�
9�
1980 

09...� .000 3 <50 

463503086132501� (LAT 46 35 03 LONG 086�
- KINGSTON L NR GRAND MARAIS MI� 13 25) 


NOV ,��
1979 

27... 

MAY�
1980 

08...� .000 20
2�


463813086023001 - GRAND SABLE L NP GRAND MARAIS MI (LAT 46 38 13 LONG 086 02 30) 


MAY 9 1980 

08...� .000 303�




 

 

 

 

 

 

 

 

594 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 


MANGA... 

BORON,�CHRO—�COPPER,�IRON,�LEAD,�NESE, 

TOTAL CADMIUM MIUM, COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LITHIUM TOTAL 

RFC0V.. DIS.. DIS..�DIS...��DIS..��DIS..��
OIS���RECOV.. RECOV.. RECOV.. RECOV.. 

ERARLF SOLVED SOLVED SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (UG/L��(UG/L��(UG/L��(UG/L��(UG/L��
(UG/L (UG/L (UG/L (UG/L (UG/L 


DATE�AS CD)�AS CR) AS CO)��AS CU)��AS FE)�AS LI)��
AS B)� AS CU) AS FE)�AS PB) AS MN) 


415330084545801�
MARBLE LAKE AT RENNETT RD BRIDGE (LAT 41 53 30 LONG 084 54 58) 


SEP 9��
1980 

29... 50� 0�120�0 20 


MARBLE LAKE�(LAT 41 54 02 LONG 084 54 26)
415402084542601�(3'RELOW SURFACE)�


SEP ,��
1980 

30... 60� 0�70�0 20 


MARBLE LAKE� 54 02 LONG 084 54 26)
415402084542602�(DEEP SITE) (LAT 41��


SEP ,��
1980 

30...�50� 0�90�0 360 


444612086061801�LAKE MICHIGAN 1 MILE��� (LAT 44 46�
WEST OF ESCH ROAD MICHIGAN�12 LONG 086 06 18) 


MAY ,��
1980 

15... 1 4 0��4�1 3 


445007086034001� (LAT 44 50 07 LONG 086 03 40)
NORTH BAR LAKE NR EMPIRE, MICHIGAN�


MAY�
1980 

13... 0 13 

445512085530801�
SCHOOL LAKE NR GLEN ARBOR, MICHIGAN (LAT 44 55 12 LONG 085 53 08) 


MAY�
1980 

14... 1 3� 10 


463038086330301� (LAT 46 30 38 LONG 086 33 03)
LAKE SUPERIOR NR MUNISING MI�


1980 

17...�2�12 0��5�10 1 


JUL�


463145086270501� (LAT 46 31 45 LONG 086 27 05)
CHAPEL L NR MELSTRAND MI�


MAY ,��
1980 

07.o.�2�11 80 

463400086202001� (LAT 46 34 00 LONG 086 20 20)
BEAVER L NB MELSTRAND MI�


MAY�
1980 

09...�0 18� 70 


463503086132501� (LAT 46 35 03 LONG 086�
KINGSTON L NR GRAND MARAIS MI� 13 25) 


NOV ,��
1979 

27... 

MAY ,��
1980 

08...�1 20� 10 


463813086023001� (LAT 46 38�
GRAND SABLE L NR GRAND MARAIS MI�13 LONG 086 02 30) 


MAY ,��
1980 

08...�0 19� 70 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 


MANGA... MERCURY�SELF-�STRON- VANA... ZINC, 

NESE,� TIUM, DIUM,�
TOTAL MERCURY NICKEL, NIUM, SILVER,�TOTAL ZINC, 

DIS- RECOV:. DIS.. DIS-�
DIS- DIS- DIS- DIS.. RECO‘fr. DIS... CYANIDE 

SOLVED ERABLE SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED ERABLE SOLVED TOTAL 

(UG/L�(UG/L��(UG/L��(UG/L��(UG/L��(MG/L
(UG/L (UG/L (UG/L (UG/L (UG/L�


DATE AS MN)��AS HG)��AS SE)��AS SR) AS ZN) AS CN)
AS HG) AS NI) AS AG) AS V)���AS 4N)��


415330084545801� (LAT 41 53 30 LONG 084 54 58)
MARBLE LAKE AT BENNETT RD BRIDGE�


SEP •��
1980 

29... <.1� 20 


MARBLE LAKE�(LAT 41 54 02 LONG 084 54 26)
415402084542601�(3.BELOW SURFACE)�


1980 

30... <.1� 10 

SEP •�


415402084542602�(DEEP SITE)�
MARBLE LAKE�(LAT 41 54 02 LONG 084 54 26) 


1980 

30...�.1� 20 


SEP s��


444612086061801 - LAKE MICHIGAN 1 MILE� (LAT 44 46 12 LONG 086 06�
WEST OF ESCH ROAD MICHIGAN� 18) 


MAY t��
1980 

15...�0 .1 0 0 1.0 0 .00
1 120�


445007086034001 - NORTH BAR LAKE NR EMPIRE, MICHIGAN (LAT 44 50 07 LONG 086 03 40) 


MAY •��
1980 

13...�1 <.1 0 0 10 .00 


445512085530801�
SCHOOL LAKE NR GLEN ARBOR, MICHIGAN (LAT 44 55 12 LONG 085 53 08) 


MAY ,��
1980 

14... 2��<.1 0 0 10 .00 


463038086330301 - LAKE SUPERIOR NR MUNISING MI�
(LAT 46 30 38 LONG 086 33 03) 


JUL •��
1980 

17...�0 .1 0 0 0 .0 20 .00
20�


463145086270501� (LAT 46 31 45 LONG 086 27 05)
CHAPEL L NR MELSTRAND MI�


MAY •��
1980 

7... 6�<.I 0 0 1 .01 


463400086202001� (LAT 46 34 00 LONG 086 20 20)
BEAVER L NR MELSTRAND MI�


MAY •��
1980 

9... 30 <.I 0 0 10 .00 


463503086132501� (LAT 46 35 03 LONG 086 13 25)
KINGSTON L NR GRAND MARAIS MI�


NOV t��
1979 

27... 

MAY�
IP�
1980 

8... 1�<.1�0�0 7 .00 


463813086023001� (LAT 46 38 13 LONG 086 02 30)
GRAND SABLE L NR GRAND MARAIS MI�


MAY�
1980 

08...�5 <.1 0 0 0 .00 
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FIGURE 9.--Map showing location of observation wells published in this report. 




 

 

   
       

       

  

 

   
       

       

597 GROUND-WATER LEVELS 


ALGER COUNTY 


461608086373801. Local number, 45N 19W 25BDDB. 

LOCATION.--Lat 46°16'08", long 086°37'38", Hydrologic Unit 04060106, 250 ft (76 m) northwest of highway M-44, 0.2 mi (0.3 km) northeast 


of Kentucky. 

Owner: U.S. Forest Service. 


AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 66 ft (20 m). 

DATUM.--Altitude of land-surface datum is 850 ft (259 m). Measuring point: Top of casing, 3.60 ft (1.10 m) above land-surface datum. 

PERIOD OF RECORD.--June 1959 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 6.35 ft (1.94 m) below land-surface datum, June 29, 1960; lowest measured, 


14.19 ft (4.33 m) Apr. 3, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 10 9.54 JAN 15 9.84 APR 17 9.94 JUL 2 10.71 

ALPENA COUNTY 


450850083393401. Local number, 32N 6E 23DDDA. 

LOCATION.--Lat 45°08'50", long 083°39'34", Hydrologic Unit 04070006, on Graham Road, 3 mi (5 km) east and 1.5 mi (2.4 km) north of Long 


Rapids. 

Owner: U.S. Geological Survey. 


AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water table observation well, diameter 6 in (15 cm), depth 88 ft (27 m), screened 79 to 88 ft (24 to 


27 m). 

DATUM.--Altitude of land-surface datum is 713 ft (217 m). Measuring point: Plywood instrument shelf, 217 ft (0.8 m) above land-surface. 

REMARKS.--Bottom of hole near top of bedrock. 

PERIOD OF RECORD.--November 1976 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 15.75 ft (4.80 m) below land-surface datum, May 8, 1979; lowest, 28.73 ft (8.76 m) 


Mar. 10, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 22.46 23.41 23.82 25.02 26.28 26.02 19.51 19.96 20.06 21.68 23.33 
10 22.69 23.62 24.10 25.19 26.44 25.19 19.81 19.95 20.10 21.77 23.60 
15 22.87 23.83 24.15 -- 25.45 26.69 23.16 20.09 19.93 20.40 22.08 23.84 
20 22.98 24.04 24.38 24.79 25.71 26.76 21.36 19.80 19.85 20.66 22.39 23.84 
25 23.16 24.01 -- 24.58 25.94 26.43 19.91 19.83 19.85 20.93 22.83 23.99 

EOM 23.21 23.85 -- 24.82 26.13 26.21 19.32 19.93 19.93 21.17 23.13 24.21 

WTR YEAR 1980 MAX 19.19 APR 29, 1980 MIN 26.78 MAR 18, 19, 1980 

ARENAC COUNTY 


440342083542801. Local number, 19N SE 7DABA1. 

LOCATION.--Lat 44°03'42", long 083°54'28", Hydrologic Unit 04080101, 3 mi (5 km) northeast of Omer. 


Owner: U.S. Geological Survey. 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 185 ft (56 m), screened 180 to 185 ft (55 to 56 m). 

DATUM.--Altitude of land-surface datum is 667 ft (203 m). Measuring point: Top of casing, 2.00 ft (0.61 m) above land-surface datum. 

PERIOD OF RECORD.--June 1980 to present. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 8.28 ft (2.52 m) below land-surface datum, July 15, 1980; lowest measured, 


10.08 ft (3.07 m) Aug. 21, 1980. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

JUN 4 9.60 JUL 15 8.28 AUG 20 9.88 AUG 21 10.08 



 

 

   
       

       

 

     
           

           
         

 

  
     

     

598 GROUND-WATER LEVELS 

ARENACcouNrY 

440342083542802. Local number, 19N SE 7DABA2. 
LOCATION.--Lat 44°03'42", long 083°54'28", Hydrologic Unit 04080101, 3 mi (5 km) northeast of Omer. 

Owner: U.S. Geological Survey 
AQUIFER.--Lake bed sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in (15 cm), depth 21 ft (6 m), screened 16 to 21 ft (S to 6 m). 
DATUM.--Altitude of land-surface datum is 667 ft (203 m). Measuring point: Top of casing, 2.2 ft (0.67 m) above land-surface datum. 
PERIOD OF RECORD.--June 1980 to present. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 5.05 ft (1.54 m) below land-surface datum, June 6, 1980; lowest measured, 

6.92 ft (2.11 m) Aug. 21, 1980. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

JUN 6 5.05 JUL 15 5.81 AUG 20 6.87 AUG 21 6.92 

BARAGA COUNTY 

463353088144301. Local number, 48N 32W 12DDCC. 
LOCATION.--Lat 46°33'53", long 088014'43", Hydrologic Unit 04030107, 95 ft (29 m) north of U.S. Highway 41 and 0.5 mi (0.8 km) south- 

east of Nestoria Road. 
Owner: Michigan State Highway Department. 

AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water-table well, diameter 14 in (3.2 cm), depth 10 ft (3 m), screened 7 to 10 ft (2 to 3 m). 
DATUM.--Altitude of land-surface datum is 1,630 ft (497 m). Measuring point: Top of casing, 4.78 ft (1.46 m) above land-surface datum. 
REMARKS.--Measurements made by Wisconsin-Michigan Power Company. 
PERIOD OF RECORD.--September 1948 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 3.27 ft (1.00 m) below land-surface datum, Apr. 30, 1965; lowest measured, 

8.09 ft (2.47 m) Sept. 2, 1960. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

NOV 30 6.58 JAN 31 6.99 MAR 31 6.90 MAY 31 5.94 JUL 31 6.46 SEP 30 6.13 
DEC 31 6.86 FEB 29 7.11 APR 30 6.21 JUN 30 6.67 AUG 31 6.84 

BARRY COUNTY 

4245400852320. Local number, 4N 9W MAAA. 
LOCATION.--Lat 42045'40", long 085023'20", Hydrologic Unit 04050007, on Solomon Road 4 mi (6 km) east and 3.5 mi (5.6 km) north of 

Middleville. 
Owner: State Department of Natural Resources. 

AQUIFER.--Glacial deposits of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 2 in (5 cm), depth 131 ft (40 m). 
DATUM.--Altitude of land-surface datum is 860 ft (262 m). Measuring point: Top of casing, 2 ft (1 m) above land-surface datum. 
PERIOD OF RECORD.--December 1964 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 111.5 ft (34.0 m) below land-surface datum, Mar. 20, 1978; lowest 

measured, 122.0 ft (37.2 m) Mar. 5, 1965. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL 

JAN 8 113.4 MAY 8 116.9 AUG 18 116.8 



 

 

     

 
 
 
 
 
 
  
   

 
 
 
 
 
  
 
   

 

    
 
 
 
     

 
 
 
  
  
 

 

   
 
 
  

  
 

 
 

599 GROUND-WATER LEVELS 


BAY COUNTY 


435128083582401. Local number, 17N 4E 22DCAA. 

LOCATION.--Lat 43°51'28", long 083°58'24", Hydrologic Unit 04080102, at end of Second Street, Pinconning. 


Owner: Pinconning Township. 

AQUIFER.--Saginaw Formation of Pennsylvaina age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 110 ft (33 m), cased to 60 ft (18 m), open end. 

DATUM.--Altitude of land-surface datum is 620 ft (189 m). Measuring point: Plywood shelter base, 2.00 ft (0.61 m) above land-surface 


datum. 

REMARKS.--Water levels affected by regional pumping. 

PERIOD OF RECORD.--August 1962 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 0.05 ft (0.02 m) below land-surface datum, Mar. 5, 1976; lowest, 10.53 ft (3.21 m) 


Aug. 8, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 18 3.49 FEB 28 2.23 JUN 10 2.47 JUL 15 3.41 AUG 21 3.79 SEP 19 3.14 
JAN 24 2.21 

BRANCH COUNTY 


415602084593701. Local number, 6S 6W 22CABA. 

LOCATION.--Lat 41056'02", long 084059'37", Hydrologic Unit 04050001, at Bennett and Tibbits Streets, Coldwater. 


Owner: City of Coldwater. 

AQUIFER.--Sand and gravel of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 113 ft (34 m), screened 73 to 113 ft (22 to 34 m). 

DATUM.--Altitude of land-surface datum is 970 ft (296 m). Measuring point: Plywood shelter base, 2.50 ft (0.76 m) above land-surface 


datum. 

REMARKS.--Water levels affected by nearby pumping. 

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

EXTREMES FOR PERIOD OF RECORD.--Highest water leve1,9.0 ft (2.7 m) below land-surface datum, May 6, 1975; lowest, 25.9 ft (7.9 m) 


May 25, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 
10 
15 
20 
25 

EOM 

22.4 
23.3 
23.2 
14.6 
22.0 
22.9 

--
22.9 
23.5 
21.7 
19.1 

22.7 
22.4 
22.4 
22.6 
22.0 
21.5 

--
21.0 
20.7 
21.4 
20.2 

18.1 
21.7 
22.2 
23.0 

--
--

16.9 
--

12.6 
--

14.5 
17.2 

15.0 
16.7 
21.9 
13.1 
22.0 
21.9 

16.6 
12.7 
21.0 
20.6 
20.7 
18.1 

18.1 
19.5 
16.0 
12.0 
19.4 
19.7 

WTR YEAR 1980 MAX 10.2 JUL 28, 1980 MIN 23.8 OCT 22, 1979 

CALHOUN COUNTY 


422422085071501. Local number, 1S 7W lOBBAB. 

LOCATION.--Lat 42°24'22", long 085007'15", Hydrologic Unit 04050003, at highways M-78 and M-66, 5 mi (8 km) north of Battle Creek. 


Owner: Rilla Sabin. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Dug water-table well, diameter 15 in (38 cm), depth 12 ft (4 m), open tile bottom. 

DATUM.--Land-surface datum is 907.99 ft (276.76 m) National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 1.50 ft 


(0.46 m) above land-surface datum. 

REMARKS.--Measured by observer. 

PERIOD OF RECORD.--September 1946 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 0.89 ft (0.27 m) below land-surface datum, Mar. 28, 1950; lowest, dry, 


July 29, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 3 4.07 DEC 5 4.00 JAN 30 3.88 APR 16 3.52 JUN 11 3.36 AUG 6 3.71 
10 3.82 12 4.50 FEB 6 3.95 23 3.46 18 3.34 13 3.56 
17 3.90 19 4.72 MAR 5 3.92 30 3.42 25 3.40 20 3.30 
24 4.02 26 4.68 12 3.69 MAY 7 3.42 JUL 2 3.44 27 3.32 
30 4.14 JAN 2 3.82 19 3.54 14 3.40 9 3.42 SEP 3 3.29 

NOV 7 4.10 9 3.80 26 3.57 21 3.36 16 3.50 10 3.26 
14 3.92 16 3.76 APR 2 3.54 28 3.40 23 3.70 17 3.28 
21 3.88 23 3.82 9 3.52 JUN 4 3.42 30 3.74 24 3.30 
28 3.82 



 

  
  

 

 
 
 
  
    

 
 

 
 
 
  
    

  

 
 
 
  
    

  

     
  
 
 
 
 
 
 
  
 

  
 
 
 
 
 
 
  
 

  
 

600 GROUND-WATER LEVELS 


CALHOUN COUNTY 


422025085084001. Local number, 1S 7W 32DABA. 

LOCATION.--Lat 42°20'25", long 085°08'40", Hydrologic Unit 04050003, at Verona well field, Battle Creek. 


Owner: City of Battle Creek. 

AQUIFER.--Marshall Formation of Mississippian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 8 in (20 cm), depth 127 ft (39 m), cased to 103 ft (31 m). 

DATUM.--Land-surface datum is 830.79 ft (253.22 m) National Geodetic Vertical Datum of 1929. Measuring point: Recorder base, 2.10 ft 


(0.64 m) above land-surface datum. 

REMARKS.--Water levels affected by nearby municipal pumping. Measurements made daily by Water Department. 

PERIOD OF RECORD.--October 1939 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 0.7 ft (0.2 m) below land surface datum, Apr. 26-27, 1950; lowest, 16.75 ft (5.11 m) 


July 16, 1959. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 8.70 8.20 6.80 7.40 6.40 7.00 6.80 7.70 8.05 7.20 8.05 7.50 
10 8.30 8.20 7.80 7.60 7.20 7.90 7.95 7.70 7.20 8.10 7.40 7.60 
15 8.50 7.80 7.00 7.30 6.86 6.90 6.20 8.50 7.20 8.90 8.20 7.00 
20 8.00 7.10 7.15 6.30 6.90 7.20 7.20 7.10 7.25 7.80 8.12 7.40 
25 8.20 6.70 6.80 6.30 7.55 7.30 6.70 7.60 7.90 9.90 7.20 7.65 

EOM 7.65 7.25 8.25 6.75 7.50 7.00 7.70 7.10 7.45 8.35 7.50 8.05 

CASS COUNTY 


414651085575601. Local number, 8S 14W 17BAAA. 

LOCATION.--Lat 41046'51", long 085057'56", Hydrologic Unit 04050001, 2 mi (3 km) east of Adamsville on U.S. Highway 112. 


Owner: Ted Little. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACfERISTICS.--Dug water-table well, diameter 28 in (71 cm), depth 55 ft (17 m), cribbed with brick to open bottom. 

DATUM.--Altitude of land-surface datum is 840 ft (256 m). Measuring point: Top of wooden platform, 1.00 ft (0.30 m) above land-surface 


datum. 

REMARKS.--Measured by observer. 

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

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 46.20 ft (14.08 m) below land-surface datum, July 16, 1950; lowest, dry, 


Mar. 10, 1947. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 24 50.30 DEC 22 50.75 FEB 23 50.60 APR 24 50.70 JUN 24 51.10 AUG 22 50.90 
NOV 24 50.80 JAN 21 50.95 MAR 25 50.45 MAY 24 50.90 JUL 25 51.40 SEP 24 51.05 

CHEBOYGAN COUNTY 


454427084424001. Local number, 39N 3W 29CBCB1. 

LOCATION.--Lat 45°44'27", long 084°42'40", Hydrologic Unit 04070003, on Stimpson Rd. 3 mi (5 km) southeast of Mackinaw City. 


Owner: U.S. Geological Survey 

AQUIFER.--Dundee Formation of Devonian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 121 ft (37 m) cased to 104 ft (32 m), open end. 

DATUM.--Altitude of land-surface datum is 705 ft (215 m). Measuring point: Top of casing, 2 ft (1 m) above land-surface datum. 

PERIOD OF RECORD.--January 1979 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 5.25 ft (1.60 m) below land-surface datum, May 12, 1979; lowest measured, 


10.77 ft (3.28 m) Sep. 15, 1980, 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 29 8.10 JAN 15 7.29 JUN 19 7.34 JUL 9 8.21 AUG 13 9.98 SEP 15 10.79 
NOV 27 7.54 MAR 13 8.12 



 

 

     

 

           

 

           

 

   

 

     
           

           
           

601 GROUND-WATER LEVELS 


CHEBOYGAN COUNTY 


454427084424002. Local number, 39N 3W 29CBCB2. 

LOCATION.--Lat 45°44'27", long 084.42'40", Hydrologic Unit 04070003, On Stimpson Rd. 3 mi (5 km) southeast of Mackinaw City. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand and gravel of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in (15 cm), depth 55 ft (17 m), screened 40 to 55 ft (12 to 17 m). 

DATUM.--Altitude of land-surface datum is 705 ft (215 m). Measuring point: Top of casing, 2.5 ft (0.8 m) above land-surface datum. 

PERIOD OF RECORD.--February 1979 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 2.07 ft (0.63 m) below land-surface datum, May 12, 1979; lowest measured, 


5.64 ft (1.72 m) Sep. 15, 1980. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 29 3.19 JAN 15 3.04 JUN 19 2.96 JUL 9 3.87 AUG 13 5.08 SEP 15 5.64 
NOV 27 3.13 MAR 13 3.84 

CHIPPEWA COUNTY 


462159084442201. Local number, 46N 4W 24DADA. 

LOCATION.--Lat 46°21'59", long 084°44'22", Hydrologic Unit 04020203, on trail 0.2 mi (0.3 km) south of highway M-28_and 1 mi (2 km) 


west of Raco. 

Owner: U.S. Forest Service. 


AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 54 ft (16 m). 

DATUM.--Altitude of land-surface datum is 850 ft (259 m). Measuring point: Top of shelter base, 3.07 ft (0.94 m) above land-surface 


datum. 

PERIOD OF RECORD.--June 1952 to April 1965. November 1969 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 18.40 ft (5.61 m) below land-surface datum, June 7, 1971; lowest, 28.43 ft (8.67 m) 


Apr. 14, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 21.20 21.36 20.92 21.00 21.35 21.75 22.18 20.77 -- 21.32 21.87 22.43 
10 21.25 21.36 20.93 20.92 21.40 21.83 22.09 20.69 21.17 21.41 21.90 22.49 
15 -- 21.36 20.89 21.13 21.45 21.90 21.58 20.77 21.22 21.51 22.02 22.58 
20 -- 21.35 20.84 21.26 21.54 21.95 21.26 20.77 21.18 21.59 22.12 22.66 
25 21.63 21.35 20.87 21.17 21.60 22.02 20.99 20.88 21.18 21.67 22.25 22.75 

EOM 21.39 21.22 20.92 21.24 21.69 22.10 20.88 21.04 21.26 21.77 22.40 22.84 

WTR YEAR 1980 MAX 20.62 MAY 11, 1980 MIN 22.84 SEP 30, 1980 

CLINTON COUNTY 


425410084323501. Local number, 6N 2W 16DDAD. 

LOCATION.--Lat 42°54'10", long 084°32'35", Hydrologic Unit 04050005, at U.S. Highway 27, 6 mi (10 km) south of St. Johns. 


Owner: State Highway Department. 

AQUIFER.--Gravel of Pleistocene age. 

WELL CHARACTERISTICS.--Driven observation water-table well, diameter 2 in (51 cm), depth 26 ft (8 m), screened 23 to 26 ft (7 to 8 m). 

DATUM.--Land-surface datum is 803.32 ft (244.85 m) National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 1.30 ft 


(0.40 m) above land-surface datum. 

REMARKS.--Federal key well. 

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

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 13.84 ft (4.22 m) below land-surface datum, Apr. 30, 1974; lowest measured, 


19.93 ft (6.07 m) Feb. 27, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 22 18.83 DEC 21 19.04 FEB 21 18.82 APR 24 18.11 JUN 24 17.91 AUG 21 18.65 
NOV 27 19.00 JAN 21 18.71 MAR 24 18.72 MAY 27 17.93 JUL 23 18.51 SEP 23 18.77 



 

 

 
 
 
 
 
 

            

  
  
  
  
  
  

  

   
       

       

602 GROUND-WATER LEVELS 


CRAWFORD COUNTY 


443308084245001. Local number, 25N 1W 15DDCD. 

LOCATION.--Lat 44°33'08", long 084024'50", Hydrologic Unit 04070007, 2.6 mi (4.2 km) south of Eldorado on Highway M-18. 


Owner: U.S. Forest Service. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 56 ft (17 m), cased. 

DATUM.--Altitude of land-surface datum is 1,190 ft (363 m). Measuring point: Top of shelter base, 2.95 ft (0.90 m) above land-surface 


datum. 

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

EXTREMES FOR PERIOD OF RECORD.--Highest- water level, 25.71 ft (7.84 m) below land-surface datum, May 10, 1976; lowest, 35.97 ft (10.96 m) 


Apr. 4-6, 1951. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 30.33 29.81 30.06 30.71 30.92 31.09 31.04 30.64 30.43 30.38 30.49 
10 30.33 29.82 30.16 30.73 30.94 31.10 30.98 30.57 30.42 30.38 30.50 
15 30.33 29.87 30.23 -- 30.77 31.02 31.08 30.91 30.53 30.41 30.41 30.55 
20 29.60 29.94 30.25 30.58 30.80 31.05 31.14 30.82 30.49 30.39 -- 30.63 
25 29.69 29.95 30.32 30.62 30.86 31.06 31.12 30.76 30.47 30.38 30.46 30.67 

EOM 29.75 29.92 30.37 30.67 30.92 31.06 31.09 30.67 30.44 30.38 30.47 30.69 

WTR YEAR 1980 MAX 29.20 JAN 1, 2, 1980 MIN 31.16 APR 16, 17, 18, 1980 

DELTA COUNTY 


454446087090401. Local number, 39N 23W 28ACC. 

LOCATION.--Lat 45°44'46", long 087°09'04", Hydrologic Unit 04030111, 3.5 mi (5.6 km) east of Escanaba. 


Owner: M. Blake 

AQUIFER.--Munising Sandstone of Cambrian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 5 in (13 cm), depth 530 ft (162 m). 

DATUM.--Altitude of land-surface datum is 680 ft (207 m). Measuring point: Top of shelter base, 2.5 ft (0.8 m) above land-surface 


datum. 

PERIOD OF RECORD.--July 1968 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 1.5 ft (0.5 m) below land-surface datum, May 6, 1960; lowest, 8.9 ft (2.7 m) 


Feb. 6, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 6.64 6.29 5.92 6.02 5.93 6.26 5.89 5.54 6.28 6.36 
10 6.71 6.08 5.92 6.01 6.00 6.31 5.56 5.55 6.10 6.05 
15 6.70 6.12 6.02 5.95 6.02 6.50 5.46 5.55 6.25 6.09 
20 6.64 6.10 6.09 5.68 6.04 6.31 5.50 5.57 6.32 6.16 --
25 6.45 6.00 5.86 5.63 6.06 6.15 5.48 5.71 6.34 -- 5.84 
EOM 6.40 5.85 5.93 5.86 6.31 6.01 5.50 5.86 6.42 5.88 

WTR YEAR 1980 MAX 5.32 MAY 12, 1980 MIN 6.82 OCT 18, 1979 

DICKINSON COUNTY 


460458087493901. Local number, 43N 28W 32ADAB. 

LOCATION.--Lat 46°04'58", long 087°49'39", Hydrologic Unit 04030109, 6.25 mi (10.06 km) north of Felch. 


Owner: State Department of Natural Resources. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Augered water-table well, diameter, 14 in (3.18 cm), depth 31 ft (9 m) screened 29 to 31 ft (8.8 to 9.4 m). 

DATUM.--Altitude of land-surface datum is 1,160 ft (353 m). Measuring point: Hole in top of cap, 4.00 ft (1 m) above land-surface 


datum. 

PERIOD OF RECORD.--October 1966 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 13.10 ft (3.99 m) below land-surface datum, May 17, 1972; lowest measured, 


16.50 ft (5.03 m) Mar. 2, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

NOV 7 14.01 JAN 3 14.52 FEB 19 14.88 SEP 24 14.53 



 

 

 

 

  

  
  
  
  
  
  

603 GROUND-WATER LEVELS 


EATON COUNTY 


424435084365001. Local number, 4N 3W 12CDAD. 

LOCATION.--Lat 42°44'35", long 084036'50", Hydrologic Unit 04050004, north of M-43, 0.5 mi (0.8 km) west of Lansing. 


Owner: F. Wheeler. 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 381 ft (116 m), cased to 140 ft (43 m). 

DATUM.--Land-surface datum is 862.91 ft (263.01 m) National Geodetic Vertical Datum of 1929. Measuring point: Plywood instrument 


shelf, 1.00 ft (0.30 m) above land-surface datum. 

REMARKS.--Water levels affected by pumping. 

PERIOD OF RECORD.--October 1953 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 67.5 ft (20.6 m) below land-surface datum, Nov. 23, 1953; lowest„103.6 ft 


(31.6 m) Aug. 28, 1969. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 92.8 91.2 85.6 91.11 89.41 91.67 93.06 99.18 95.98 89.76 
10 91.7 90.1 89.9 90.91 88.94 89.29 92.05 95.63- 96.29 89.20 
15 92.5 92.1 91.1 92.38 89.86 87.02 91.03 98.93 96.80 87.82 
20 92.1 92.1 91.9 93.84 92.42 86.20 93.61 97.06 96.28 88.90 
25 92.8 85.4 91.7 -- 92.73 92.18 91.69 95.52 97.54 92.98 89.24 
EOM 91.2 83.8 91.7 91.46 94.42 94.76 95.27 -- 95.89 92.05 88.37 

WTR YEAR 1980 MAX 82.7 DEC 3, 1979 MIN 100.06 JUL 17, 1980 

GENESEE COUNTY 


425552083382801. Local number, 6N 7E 9DCCC. 

LOCATION.--Lat 42°55'52", long 083°38'28", Hydrologic Unit 04080204, at Fisher Body Plant, Grand Blanc. 


Owner: General Motors Corporation. 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 10 in (25 cm), depth 385 ft (117 m), cased to 150 ft (46 m). 

DATUM.--Land-surface datum is 837.0 ft (255.1 m) National Geodetic Vertical Datum of 1929. Measuring point: Base for recorder, 1.50 ft 


(0.46 m) above land-surface datum. 

REMARKS.--Water levels affected by nearby pumping. Measurements made by Plant Water Department. 

PERIOD OF RECORD.--January 1974 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 52.3 ft (15.9 m) below land-surface datum, Dec. 29, 1975; lowest, 87.0 ft (26.5 m) 


Jun. 29, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


5 68.9 63.6 62.6 63.3 64.8 62.3 64.9 61.0 64.4 78.8 64.2 67.9 

10 66.1 62.7 61.8 66.6 64.8 61.0 66.4 62.2 62.5 67.2 62.8 70.9 

15 63.9 62.4 63.2 63.6 62.6 61.6 65.4 62.5 62.3 67.5 62.2 66.4 

20 63.4 63.4 64.2 63.5 62.2 63.7 64.7 63.3 63.6 66.9 64.8 63.6 

25 63.2 63.6 61.7 62.6 61.6 65.3 63.7 65.7 68.2 68.5 63.7 63.2 


Dam 64.9 63.0 60.7 64.3 63.9 65.9 61.8 66.9 70.1 66.3 66.7 61.9 


WTR YEAR 1980 MAX 60.2 MAR 10, 1980 MIN 78.8 JUL 4, 5, 1980 


GRAND TRAVERSE COUNTY 


443921085213501. Local number, 26N 9W 14ABAA. 

LOCATION.--Lat 44°39'21", long 085021'35", Hydrologic Unit 04060105, 5.5 mi (8.8 km) north of Fife Lake. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 6 in (15 cm), depth 80 ft (24 m), PVC pipe and screen. 

DATUM.--Altitude of land-surface datum is 960 ft (293 m). Measuring point: Plywood instrument shelf, 2.85 ft (0.87 m) above land-


surface datum. 

PERIOD OF RECORD.--June 1976 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 23.32 ft (7.11 m) below land-surface datum, June 17, 1976; lowest, 26.86 ft 


(8.19 m), Feb. 16, 1979. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


5 25.65 26.01 26.28 26.36 26.36 26.45 26.59 26.04 25.54 25.66 25.82 26.03 

10 25.71 26.06 26.31 26.37 26.35 26.48 26.60 25.91 25.54 25.67 25.85 26.07 

15 25.78 26.11 26.33 26.38 26.37 26.50 26.57 25.78 25.56 25.70 25.88 26.11 

20 25.83 26.16 26.34 26.38 26.38 26.52 26.46 25.68 25.58 25.72 25.91 26.16 

25 25.89 26.20 26.34 26.38 26.42 26.55 26.31 25.61 25.60 25.76 25.94 26.20 


EOM 25.95 26.25 26.35 26.36 26.44 26.57 26.17 25.56 25.63 25.79 25.98 26.24 


WTR YEAR 1980 MAX 25.53 JUN 6-10, 1980 MIN 26.60 APR 7, 10-13, 1980 




 

 

     
           

           
       

 

     
           

           
       

            

 
 
 
 
 
 

604 GROUND-WATER LEVELS 

HILLSDALE COUNTY 

415154084315401. Local number, 7S 2W 15BCBA1. 
LOCATION.--Lat 41°51'54", long 084°31'54", Hydrologic Unit 04100003, at Trail and Bird Lake Roads 7 mi (11 km) southeast of Hillsdale. 

Owner: U.S. Geological Survey. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 150 ft (46 m), screened 135 to 150 ft (41 to 46 m). 
DATUM.--Altitude of land-surface datum is 1092 ft (333 m). Measuring point: Top of casing, 2.5 ft (0.8 m) above land-surface datum. 
PERIOD OF RECORD.--November 1978 to present. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 47.94 ft (14.61 m) below land-surface datum, Sep. 4, 1979; lowest measured, 

49.00 ft (14.93 m) Mar. 15, 1979. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 4 48.79 DEC 10 48.97 FEB 22 48.62 MAY 14 48.13 JUL 30 48.07 SEP 2 48.10 
NOV 13 49.02 JAN 15 48.93 MAR 28 48.73 JUN 25 47.98 

HILLSDALE COUNTY 

415236084313701. Local number, 7S 2W 10BDDD. 
LOCATION.--Lat 41°52'36", long 084031'37", Hydrologic Unit 04100003, 2.5 mi (4.0 km) west of Pittsford on M-43. 

Owner: State Department of Natural Resources. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Augered water-table well, diameter 14 in (3.2 cm), depth 20 ft (6 m), screened 17 to 20 ft (5 to 6 m). 
DATUM.--Altitude of land-surface datum is 1,070 ft (326 m). Measuring point: Top of casing, 4.00 ft (1.22 m) above land-surface 

datum. 
PERIOD OF RECORD.--December 1965 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 6.98 ft (2.13 m) below land-surface datum, May 22, 1978; lowest measured, 

11.1 ft (3.38 m), Sept. 21, 1967. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 4 8.94 DEC 10 8.15 FEB 22 8.59 MAY 14 7.50 JUL 30 8.21 SEP 3 7.40 
NOV 13 8.83 JAN 15 8.01 MAR 28 7.93 JUN 25 7.62 

INGHAM COUNTY 

424502084331301. Local number, 4N 2W 9BDAD. 
LOCATION.--Lat 42°45'02", long 084°33'13", Hydrologic Unit 04050004, at North Grand River Avenue and Josephine Streets, Lansing. 

Owner: City of Lansing. 
AQUIFER.--Saginaw Formation of Pennsylvanian age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 14 in (36 cm), depth 395 ft (120 m), cased to 49 ft (15 m). 
DATUM.--Land-surface datum is 828.81 ft (252.62 m) National Geodetic Vertical Datum of 1929. Measuring point: Plywood shelter base, 

9.4 ft (2.9 m) below land-surface datum. 
REMARKS.--Water levels affected by regional pumping. 
PERIOD OF RECORD.--December 1929 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water leve1,15.63 ft (4.76 m) below land-surface datum, Mar. 26, 1931; lowest, 179.4 ft (54.7 m) 

Apr. 29, 1968. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 118.0 104.3 98.6 97.3 94.8 93.7 93.0 
10 114.6 102.9 98.5 99.6 94.5 94.2 92.4 
15 111.3 102.0 98.2 99.0 95.1 95.0 91.6 
20 109.1 102.0 97.6 97.5 95.5 -- 90.9 
25 107.1 100.9 96.5 95.7 96.1 -- 96.5 90.6 

EOM 105.3 99.7 95.9 95.4 95.8 95.0 94.2 91.4 

WTR YEAR 1980 MAX 89.3 MAY 24, 1980 MIN 120.2 OCT 1, 1979 



 

 

   

 

       

 

       

 

     

 

           

 

           

 

         

  

 
 
  
  
  
  

 

GROUND-WATER LEVELS 605 

TOSCO COUNTY 

442839083312301. Local number, 24N 7E 13ADAD1. 
LOCATION.--Lat 44°28'39", long 083°31'23", Hydrologic Unit 04070007, 10 mi (16 km) west of Oscoda. 

Owner: U.S. Geological Survey. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in (15 cm), depth 69 ft (21 m), screened 54 to 69 ft (16 to 21 m). 
DATUM.--Altitude of land-surface datum is 760 ft (232 m). Measuring point: Top of casing, 2.5 ft (0.8 m) above land-surface datum. 
PERIOD OF RECORD.--June 1980 to present. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 29.67 ft (9.04 m) below land-surface datum, July 14, 1980; lowest measured, 

29.98 ft (9.14 m) Sep. 10, 1980 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

JUN 27 29.73 JUL 14 29.67 AUG 20 29.76 SEP 10 29.98 

IRON COUNTY 

460455088412901. Local number, 43N 35W 33BDAD. 
LOCATION.--Lat 46°04'55", long 088°41'29", Hydrologic Unit 04030106, 1.3 mi (2.1 km) south of junction U.S. 2 on highway M-73. 

Owner: State Highway Department. 
AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Driven water-table well, diameter 14 in (3.2 cm), depth 12 ft (4 m), screened 9 to 12 ft (3 to 4 m). 
DATUM.--Altitude of land-surface datum is 1,520 ft (463 m). Measuring point: Top of casing, 2.05 ft (0.62 m) above land-surface datum. 
REMARKS.--Measured by Wisconsin-Michigan Power Company. 
PERIOD OF RECORD.--September 1948 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 1.66 ft (0.51 m) below land-surface datum, June 1, 1973; lowest measured, 

8.44 ft (2.57 m) Mar. 15, 1949. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

NOV 30 3.43 JAN 31 4.15 MAR 31 4.64 MAY 31 3.88 JUL 31 4.54 SEP 30 3.76 
DEC 31 3.86 FEB 29 4.49 APR 30 3.70 JUN 30 4.25 AUG 31 4.62 

JACKSON COUNTY 

421435084234801. Local number, 3S 1W 2BDBA. 
LOCATION.--Lat 42°14'35", long 084°23'48", Hydrologic Unit 04050004, at end of Hamburg Street, Jackson. 

Owner: City of Jackson. 
AQUIFER.--Saginaw Formation of Pennsylvanian age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 12 in (30 cm), depth 400 ft (122 m), open bottom. 
DATUM.--Altitude of land-surface datum is 935 ft (285 m). Measuring point: Plywood recorder shelf, +.4.00 ft (1.22 m) above land- 

surface datum. 
REMARKS.--Water levels affected by pumping. 
PERIOD OF RECORD.--August 1966 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 16.3 ft (5.9 m) below land-surface datum, Jan. 3, 1971; lowest, 68.8 ft (21.0 m) 

Jun. 30, 1971. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 41.9 35.1 37.6 37 9 28.8 30.1 36.3 28.0 37.8 38.1 
10 39.4 37.8 34.4 34.7 34.6 33.3 33.4 31.7 33.7 38.0 
15 37.4 39.0 40.2 -- -- 37.4 32.4 35.4 29.7 35.7 38.2 32.4 
20 39.8 37.9 -- 36.2 35.2 36.6 26.9 33.6 36.2 33.1 37.1 34.8 
25 40.2 27.2 -- 33.6 34.7 34.5 29.4 36.5 39.7 36.8 35.8 

EOM 37.6 38.4 36.3 30.9 33.4 34.8 36.3 40.0 33.0 33.6 

WTR YEAR 1980 MAX 22.4 JAN 1, 1980 MIN 42.8 OCT 4, 1980 



 

  

  
  
  
  
  
  

 

 

   
  

 
 
 
  
   
  
 

 
 
 
  
   
  
 

 
 
 
  
  

606 GROUND-WATER LEVELS 


KALAMAZOO COUNTY 


421641085350601. Local number, 2S 11W 22CDBB. 

LOCATION.--Lat 42°16'41", long 085°35'06", Hydrologic Unit 04050003 , at southwest corner Corsstown Parkway and Stockbridge Avenue, 


Kalamazoo. 

Owner: City of Kalamazoo. 


AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 4 in (10 cm), depth 137 ft (42 m), screened 134 to 137 ft (41 to 42 m). 

DATUM.--Land-surface datum is 764.7 ft (233.1 m) National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 2.00 ft 


(0.61 m) above land surface datum. 

REMARKS.--Water levels affected by nearby pumping. 

PERIOD OF RECORD.--August 1960 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 4.81 ft (1.47 m) below land-surface datum, Feb. 5, 1975; lowest, 31.08 ft (9.47 m) 


Aug. 19, 1961. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 9.28 9.21 8.85 8.36 8.12 8.00 7.81 7.69 7.72 7.80 7.99 8.14 
10 9.29 9.18 8.78 8.30 8.10 7.96 7.76 7.70 7.73 7.82 8.01 8.17 
15 9.27 9.12 8.70 8.24 8.09 7.95 7.70 7.68 7.74 7.85 8.03 8.18 
20 9.25 9.06 8.65 8.19 8.05 7.91 7.69 7.68 7.73 7.87 8.05 8.19 
25 9.25 8.97 8.59 8.17 8.02 7.88 7.70 7.68 7.74 7.90 8.08 8.20 

EOM 9.24 8.92 8.45 8.16 8.01 7.85 7.70 7.70 7.77 7.93 8.12 8.20 

WTR YEAR 1980 MAX 7.67 MAY 2G, 1980 MIN 9.30 OCT 11, 1979 

KALAMAZOO COUNTY 


421325085404801. Local number, 3S 12W 11BDAD. 

LOCATION.--Lat 42°13'25", long 085040'48", Hydrologic Unit 04050003, at Kalamazoo Community College. 


Owner: City of Kalamazoo. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 3 in (7.6 cm), depth 248 ft (76 m). 

DATUM.--Altitude of land-surface is 880 ft (268 m)._ Measuring point: Top of shelter base, 4.0 ft (1.2 m) above land-surface datum. 

PERIOD OF RECORD.--March 1961 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, +2.98 ft (+0.91 m) above land-surface datum, Sept. 4, 1969; lowest, 1.04 ft 


(0.32 m) below land-surface datum, Aug. 4, 1977. 


WATER LEVEL, IN FEET ABOVE AND BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


5 +0.72 +0.70 +0.76 +0.74 +0.69 +0.62 +0.79 +0.38 +0.22 -0.01 -0.20 

10 +0.71 +0.75 +0.72 +0.66 +0.79 +0.41 +0.11 +0.06 -0.25 

15 +0.73 +0.71 +0.70 +0.65 +0.78 +0.39 +0.09 -0.03 -0.26 

20 +0.74 -- +0.68 +0.70 +0.69 +0.95 +0.17 +0.03 -0.08 -0.24 

25 +0.70 +0.76 +0.71 +0.66 +0.68 +0.70 +0.05 -0.11 -0.14 -0.26 


EOM +0.72 +0.75 +0.78 +0.68 +0.66 +0.73 +0.74 -0.07 -0.02 -0.19 -0.29 


WTR YEAR 1980 MAX +1.11 MAY 3, 1980 MIN -0.29 SEP 22, 23, 30, 1980 


KENT COUNTY 


425030085434901. Local number, 5N 12W 4DCCD. 

LOCATION.--Lat 42050'30", long 085043'49", Hydrologic Unit 04050006, 2.1 mi (3.4 km) north of Byron Center and 0.4 mi (0.6 km) west of 


Byron Center Road. 

Owner: City of Wyoming. 


AQUIFER.--Sand and gravel of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 86 ft (26 m). 

DATUM.--Land-surface datum is 685.97 ft (209.08 m) National -Geodetic Vertical Datum of 1929. Measuring point: Top of shelter base, 


2.50 ft (0.76 m) above land-surface datum. 

REMARKS.--Monthly measurements begun August 1978. 

PERIOD OF RECORD.--October 1962 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 8.28 ft (2.52 m) below land-surface datum, Apr. 14, 1974; lowest, 12.91 ft (3.93 m) 


Aug. 19, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER; WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 24 10.94 JAN 8 10.28 MAR 12 10.48 JUN 18 10.26 AUG 19 10.97 SEP 22 11.02 
NOV 28 10.63 FEB 12 10.44 MAY 8 10.18 JUL 24 10.80 



 

   

 

       

 

       

     

 

           

 

           

 

 

     

 

           

 

           

 

     

GROUND-WATER LEVELS 607 

LAKE COUNTY 

440737085483701. Local number, 20N 13W 13ACAC1. 
LOCATION.--Lat 44°07'37", long 085°48'37", Hydrologic Unit 04060103, 5 mi (8 km) east of Irons. 

Owner: U.S. Geological Survey. 
AQUIFER.--Outwash deposits of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in (15 cm), depth 57 ft (17 m), screened 42 to 57 ft (13 to 17 m). 
DATUM.--Altitude of land-surface datum is 945 ft (288 m). Measuring point: Top of casing 2.0 ft (0.6 m) above land-surface datum. 
PERIOD OF RECORD.--March 1980 to present. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 14.70 ft (4.48 m) below land-surface datum, July 22, 1980; lowest 

measured, 17.08 ft (5.21 m) Mar. 14, 1980. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

MAR 14 17.08 JUL 22 14.70 AUG 28 15.07 SEP 25 15.44 

LEELANAU COUNTY 

445020086012201. Local number, 28N 14W 8DDCA1. 
LOCATION.--Lat 44°50'20", long 086°01'22", Hydrologic Unit 04060104, 2.5 mi (4.0 km) northeast of Empire. 

Owner: U.S. Geological Survey. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in (15 cm), depth 138 ft (42 m), screened 123 to 138 ft (37 to 42 m). 
DATUM.--Altitude of land-surface datum is 750 ft (229 m). Measuring point: Top of casing 2.0 ft (0.6 m) above land surface datum. 
PERIOD OF RECORD.--February 1978 to present. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 113.12 ft (34.48 m) below land-surface datum, Mar. 21, 1980; lowest 

measured, 113.50 ft (34.59 m), July 21, 1980. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

FEB 25 113.19 MAY 15 113.30 JUN 18 113.18 JUL 21 113.50 AUG 27 113.30 SEP 24 113.36 
MAR 21 113.12 

LEELANAU COUNTY 

445011086031401. Local number, 28N 14W 18BABB1. 
LOCATION.--Lat 44050'11", long 086°03'14'1, Hydrologic Unit 04060104, 2 mi (3 km) north of Empire. 

Owner: U.S. Geological Survey. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in (15 cm), depth 60 ft (18 m), screened 45 to 60 ft (14 to 18 m). 
DATUM.--Altitude of land-surface datum is 625 ft (190 m). Measuring point: Top of casing 2.0 ft (0.6 m) above land-surface datum. 
PERIOD OF RECORD.--November 1979 to present. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 23.20 ft (7.07 m) below land-surface datum, May 15, 1980; lowest 

measured, 24.16 ft (7.36 m) Nov. 21, 1979. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

NOV 21 24.16 FEB 25 23.63 MAY 15 23.20 JUL 21 23.87 AUG 31 23.87 SEP 23 23.96 
DEC 13 23.82 MAR 21 23.61 JUN 18 23.49 



 

     
           

           
       

   

 
 
 
 
 

  

  

            

 

608 GROUND-WATER LEVELS 


LENAWEE COUNTY 


420246084150601. Local number, 5S lE 12DDBD. 

LOCATION.--Lat 42°02'46", long 084°15'06", Hydrologic Unit 04100002, 2 mi (3 km) west of Cambridge Junction on the Onsted State Game 


Area. 

Owner: State Department of Natural Resources. 


AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 11/4 in (3.2 cm), depth 39 ft (12 m), screened 36 to 39 ft (11 to 12 m). 

DATUM.--Altitude of land-surface datum is 1,000 ft (305 m). Measuring point: Top of casing, 3.00 ft (0.91 m) above land-surface 


datum. 

PERIOD OF RECORD.--December 1965 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 16.19 ft (4.93 m) below land-surface datum, Apr. 5, 1979; lowest measured, 


19.33 ft (5.89 m) Sept. 2, 1971 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 1 17.75 DEC 13 17.13 FEB 22 16.86 MAY 8 16.76 JUL 23 16.15 AUG 28 17.13 
NOV 14 17.39 JAN 16 16.90 MAR 24 16.52 JUN 25 16.92 

LIVINGSTON COUNTY 


422853083402801. Local number, 1N 6E 13DBAB. 

LOCATION.--Lat 42028'53", long 083°40'28", Hydrologic Unit 04090005, 2 mi (3 km) northwest of South Lyon on Twelve Mile Road. 


Owner: American Aggregate Corporation. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 2 in (5 cm), depth 29 ft (9 m), 14 in (3.2 cm) diameter screen. 

DATUM.--Altitude of land-surface datum is 930 ft (283 m). Measuring point: Plywood instrument shelf, 2.50 ft (0.76 m) above land-


surface datum. 

PERIOD OF RECORD.--April 1970 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 12.1 ft (3.7 m) below land-surface datum, Apr. 22, 1974; lowest, 21.58 ft (6.58 m) 


Oct. 30, 31, Nov. 1, 1979. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 21.32 19.97 19.41 18.44 17.81 16.82 15.90 16.18 16.20 
10 20.99 19.79 19.35 -- 18.40 17.62 16.65 15.96 16.24 16.27 
15 20.74 19.73 19.27 18.69 18.40 17.39 16.53 15.97 16.23 16.30 
20 20.53 19.66 19.21 18.60 18.11 17.17 16.45 16.04 16.28 16.27 
25 20.31 19.56 19.07 18.55 17.98 17.11 16.42 16.09 16.25 16.22 
EOM 21.58 20.07 19.48 -- 18.50 17.89 17.00 16.44 16.16 16.29 16.29 

WTR YEAR 1980 MAX 15.85 JUL 1, 2, 3, 1980 MIN 21.58 OCT 30, 31, NOV 1, 1979 

MACKINAC COUNTY 


460321084354801. Local number, 42N 2W 7AABB. 

LOCATION.--Lat 46°03'21", long 084035'48", Hydrologic Unit 04070002, 2 mi (3 km) north of Pontchartrain Shores at Pontchartrain and 


St. Ignace Roads. 

Owner: U.S. Forest Service. 


AQUIFER.--Manistique Dolomite of Silurian age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 6 in (15 cm), depth 102 ft (31 m). 

DATUM.--Altitude of land-surface datum is 650 ft (198 m). Measuring point: Top of shelter floor, 2.3 ft (0.7 m) above land-surface 


datum. 

PERIOD OF RECORD.--June 1956 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 13.1 ft (4.0 m) below land-surface datum, May 11, 1960; lowest, 32.3 ft (9.8 m) 


Feb. 7, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 25.2 22.5 21.2 23.4 24.0 25.7 -- 20.8 24.1 25.1 27.0 28.3 
10 25.5 22.5 22.3 23.9 24.3 26.1 16.0 21.4 23.9 25.6 27.3 28.6 
15 25.8 22.7 22.8 24.2 24.6 26.3 17.4 22.2 24.0 25.8 27.6 28.7 
20 25.8 22.9 23.3 21.3 24.9 26.6 18.1 22.6 23.8 26.1 27.8 28.7 
25 21.8 22.2 23.0 22.6 25.3 26.4 19.2 23.2 24.2 26.5 28.0 28.8 

EOM 21.4 20.0 22.8 23.5 25.6 22.1 20.2 23.7 24.7 26.8 28.1 28.7 

WTR YEAR 1980 MAX 16.0 APR 10, 1980 MIN- 28.8 SEP 19, 1979 



 

            

  
  
  
 
  
 

  

 

   

 

       

 

       

 

     

 

           

 

           

 

         

GROUND-WATER LEVELS 609 

MARQUETTE COUNTY 

462938087475901. Local number, 47N 28W 3CCDC. 
LOCATION.--Lat 46°29'38", long 087°47'59", Hydrologic Unit 04020105, 4.8 mi (7.7 km) west of Ishpeming on U.S. Highway 41 and M-28. 

Owner: Ely Township. 
AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 8 in (20 cm), depth 72 ft (22 m), screened 68 to 72 ft (19 to 22 m). 
DATUM.--Land-surface datum is 1,571.99 ft (479.14 m) National Geodetic Vertical Datum of 1929. Measuring point: Top of recorder base, 

3.0 ft (0.9 m) above land-surface datum. 
REMARKS.--Federal key well. 
PERIOD OF RECORD.--August 1961 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 9.74 ft (2.97 m) below land-surface datum, May 13, 1974; lowest, 19.26 ft (5.87 m) 

Apr. 10-11, 1964. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 12.84 11.94 12.52 -- 14.50 13.21 13.74 14.12 14.47 15.06 
10 12.98 11.98 12.74 13.93 14.62 13.25 13.63 14.19 14.57 15.14 
15 13.11 12.19 13.04 14.09 -- 13.41 13.67 14.29 14.68 15.01 
20 13.12 12.35 13.13 14.20 13.47 13.77 14.37 14.76 14.79 
25 12.58 12.40 -- 13.57 14.34 14.90 13.58 13.86 14.34 14.88 14.33 

EOM 12.16 12.49 14.44 13.20 13.73 13.98 14.35 14.98 14.12 

WTR YEAR 1980 MAX 11.84 NOV 9, 1979 MIN 15.16 SEP 12, 1980 

MENOMINEE COUNTY 

453504087331301. Local number, 37N 26W 19DADA. 
LOCATION.--Lat 45°35'04", long 087°33'13", Hydrologic Unit 04030108, on Highway U.S. 41 at Carney. 

Owner: State Highway Department. 
AQUIFER.--Trenton Limestone and Black River Formation of Middle Ordovician age. 
WELL CHARACTERISTICS.--Water-table well, diameter 4 in (10 cm), depth 17 ft (5 m), cased. 
DATUM.--Altitude of land-surface datum is 800 ft (244 m). Measuring point: Top of 2 in (5 cm) reducing nipple, 1.26 ft (0.38 m) 

above land-surface datum. 
PERIOD OF RECORD.--September 1959 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 3.47 ft (1.06 m) below land-surface datum, Apr. 12, 1979; lowest meas- 

ured, 8.62 ft (2.63 m) Jan. 17, 1977. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 20 4.79 JAN 2 5.13 MAR 17 5.96 JUL 23 5.08 

MONROE COUNTY 

415206083414401. Local number, 7S 6E 15ACAA. 
LOCATION.--Lat 41.52'06", long 083°41'44", Hydrologic Unit 04100002, on Teal Road 2 mi (3 km) southeast of Petersburg. 

Owner: U.S. Geological Survey. 
AQUIFER.--Detroit River Group of Devonian age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 72 ft (22 m), cased to 53 ft (16 m), open end. 
DATUM.--Altitude of land-surface datum is 680 ft (207 m). Measuring point: Top of casing, 2.5 ft (0.8 m) above land-surface datum. 
PERIOD OF RECORD.--November 1978 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 35.70 ft (10.88 m) below land-surface datum, Sep. 29, 1979; lowest 

measured, 40.55 ft (12.36 m) Nov. 2, 1978. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 1 40.17 DEC 13 39.25 FEB 21 38.88 MAY 5 36.15 JUL 17 39.18 SEP 29 35.70 
NOV 16 40.24 JAN 16 38.27 MAR 25 37.90 JUN 17 35.82 AUG 25 35.75 



 

 

     

 

           

 

           

 

         

 

  

 

     

 

     

  

  
  
  
  
  
  

  

610 GROUND-WATER LEVELS 

MONROE COUNTY 

415235083414001. Local number, 7S 6E 15ADBB. 
LOCATION.--Lat 41052'35", long 083041'50", Hydrologic Unit 04100002, 1.5 mi (2.4 km) southeast of Petersburg on Teal Road. 

Owner: State Department of Natural Resources 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water-table well, diameter 14 in (3.2 cm), depth 17 ft (5 m), screened 14 to 17 ft (4 to 5 m). 
DATUM.--Altitude of land-surface datum is 675 ft (206 m). Measuring point: Top of casing, 4.00 ft'(1.22 m) above land-surface datum. 
PERIOD OF RECORD.--December 1965 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 3.00 ft (0.91 m) below land-surface datum, Feb. 14, 1966; lowest meas- 

ured, 6.69 ft (2.04 m), Dec. 29, 1976. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 1 6.12 DEC 13 5.90 FEB 21 6.19 MAY 5 5.14 JUL 17 5.21 SEP 29 4.19 
NOV 16 6.40 JAN 16 5.64 MAR 25 5.80 JUN 17 4.67 AUG 25 4.39 

MUSKEGON COUNTY 

431806086044401. Local number, 11N 15W 34ADDD. 
LOCATION.--Lat 43°18'06", long 086°04'44", Hydrologic Unit 04060102, 8 mi (13 km) northeast of Holton on Holton-Duck Lake Road. 

Owner: State Department of Natural Resources. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 14 in (3.2 cm), depth 31 ft (9 m), screened 28 to 31 ft (8.5 to 9 m). 
DATUM.--Altitude of land-surface datum is 595 ft (181 m). Measuring point: Top of casing, 4.00 ft (1.22 m) above land-surface datum. 
PERIOD OF RECORD.--November 1965 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, +0.16 ft (+0.05 m) above land-surface datum, May 22, 1974; lowest meas- 

ured, 4.74 ft (1.44 m) below land-surface datum, Sept. 5, 1972. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL 

JAN 3 0.92 MAY 6 1.07 AUG 12 1.77 

OAKLAND COUNTY 

424133083293201. Local number, 3N 8E 3DBAB. 
LOCATION.--Lat 42041'33", long 083°29'32", Hydrologic Unit 04090005, 3 mi (5 km) east of White Lake at White Lake and Teggerdine 

Roads. 
Owner: Huron Clinton Metropolitan Park Authority. 

AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 163 ft (50 m), screened 143 to 163 ft (44 to 50 m). 
DATUM.--Altitude of land-surface datum is 1,000 ft (305 m). Measuring point: Plywood instrument shelf, 3.50 ft (1.07 m) above 

land-surface datum. 
PERIOD OF RECORD.--July 1972 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 7.20 ft (2.19 m) below land-surface datum, May 7, 1976; lowest, 11.16 ft (3.40 m) 

Sept. 12, 1978. 

WATER LEVEL IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
LOW VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 10.51 10.52 10.02 9.84 10.06 10.13 9.04 8.82 9.11 9.72 9.99 
10 10.51 10.46 10.06 9.95 10.08 10.11 8.98 8.99 8.94 9.77 10.11 
15 10.50 10.45 10.10 9.83 10.15 10.20 8.78 8.99 9.05 9.83 10.03 
20 10.46 10.50 10.14 9.83 10.14 9.55 8.78 8.80 9.13 9.85 9.94 
25 10.50 10.13 9.78 9.92 9.99 9.45 8.83 9.00 9.25 -- 9.86 9.93 

EOM 10.51 10.04 9.76 10.00 10.08 9.33 8.77 9.10 9.37 9.81 9.95 9.97 

WTR YEAR 1980 MAX 8.70 APR 15, 1980 MIN 10.61 OCT 1, 1979 



 

 

   
       

       

  
     

     

611 GROUND-WATER LEVELS 


OCEANA COUNTY 


433133086082601. Local number, 13N 15W 18AAAA. 

LOCATION.--Lat 43°31'33", long 086008'26", Hydrologic Unit 04060101, approximately 6 mi (10 len) southWest of Hesperia. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in (15 cm), depth 79 ft (24 m), screened 69 to 79 ft (21 to 24 m). 

DATUM.--Altitude of land-surface datum is 703 ft (214 m). Measuring point: Top of casing, 2.5 ft (0.8 m) above land-surface datum. 

REMARKS.--Continuous recorder installed, July 10, 1979. 

PERIOD OF RECORD.--August 1977 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 36.10 ft (11.00 m) below land-surface datum, May 25, 1978; lowest meas-


ured, 40.37 ft. (12.30 m) Apr. 12, 1978. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 38.06 39.00 39.45 39.58 39.71 39.88 39.58 39.36 39.43 39.75 39.64 
10 38.14 -- 39.10 39.48 39.57 39.75 39.92 39.54 39.35 39.46 39.80 39.58 
15 38.22 38.71 39.18 39.50 39.62 39.72 39.91 39.47 -- 39.52 39.85 39.52 
20 -- 38.80 39.26 39.51 39.64 39.78 39.86 39.42 39.35 39.61 39:89 39.49 
25 38.87 39.33 39.52 39.67 39.79 39.77 39.38 39.34 39.64 39.87 39.46 

EOM 38.95 39.41 39.56 39.71 38.84 39.67 39.36 39.38 39.70 39.72 39.43 

WTR YEAR 1980 MAX 37.98 OCT 1, 1979 MIN 39.92 APR 10, 1980 

OGEMAW COUNTY 


442514084164702. Local number, 23N lE 2BAAA. 

LOCATION.--Lat 44°25'14", long 084°16'47", Hydrologic Unit 04070007, 8 mi (13 km) west of Rose City on South side of Rose City Road. 


Owner: Ogemaw County Road Commission. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 11/2 in (3.8 cm), depth 20 ft (6 m). 

DATUM.--Altitude of land-surface datum is 1,265 ft (386 m). Measuring point: Top of casing, 2.30 ft (0.70 m) above land-surface datum. 

PERIOD OF RECORD.--November 1968 to October 1971. April 1974 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 7.62 ft (2.32 m) below land-surface datum, Apr. 13, 1976; lowest measured, 


13.6 ft (4.1 m) December 1972. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 19 11.24 JAN 11 11.63 APR 17 11.11 JUN 10 10.48 

ONTONAGON COUNTY 


465002089321601. Local number, 51N 41W 8BDBC. 

LOCATION.--Lat 46°50'02", long 089032'16", Hydrologic Unit 04020101, 325 ft (99 m) south of M-64, 1.5 mi(2.4 km) east of Silver City. 


Owner: State Corrections Department. 

AQUIFER.--Freda Sandstone of Keweenawan age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 100 ft (30 m), cased to 32 ft (10 m). 

DATUM.--Altitude of land-surface datum is 620 ft (189 m). Measuring point: Plywood instrument shelf, 3.50 ft (1.07 m) above land-


surface datum. 

PERIOD OF RECORD.--October 1958 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 8.20 ft (2.50 m) below land-surface datum, Apr. 15, 1959; lowest meas-


ured, 21.82 ft (6.65 m) Dec. 15, 1976. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL 

FEB 14 12.80 JUN 11 11.32 SEP 3 13.70 



 

     

 

           

 

           

 

         

  

 

     

 

     

  

  
  
  
  
  
  

 

612 GROUND-WATER LEVELS 


OTSEGO COUNTY 


445920084425801. Local number, 30N 3W 19ABBB. 

LOCATION.--Lat 44°59'20", long 084°42'58", Hydrologic Unit 04070007, on Old Alba Road 3 mi (5 km) southwest of Gaylord. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 87 ft (27 km), screened 72 to 87 ft (22 to 27 km). 

DATUM.--Altitude of land-surface datum is 1307 ft (399 m). Measuring point: Top of casing, 2.5 ft (0.8 m) above land-surface datum. 

PERIOD OF RECORD.--January 1979 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 30.69 ft (9.35 m) below land-surface datum, July 24, 1979; lowest 


measured, 33.75 ft (10.29 m) Mar. 21, 1979. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 23 31.20 DEC 20 32.30 MAR 20 32.85 JUN 3 32.04 JUL 24 32.36 SEP 3 32.51 
NOV 19 32.03 JAN 23 32.13 APR 23 31.62 JUL 8 31.97 AUG 28 32.47 

PRESQUE ISLE 


451634083441801. Local number, 33N 6E 8BBBB. 

LOCATION.--Lat 45°16'34", long 083044'18", Hydrologic Unit 04070006, south side of Grand Lake Highway, 2 mi (3 km) west and 1 mi (2 km) 


north of Posen. 

Owner: A. Styma. 


AQUIFER.--Traverse Group. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 61 ft (19 m). 

DATUM.--Altitude of land-surface datum is 815 ft (248 m). Measuring point: Top of casing, 0.5 ft (0.2 m) above land-surface datum. 

PERIOD OF RECORD.--December 1959 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 5.10 ft (1.55 m) below land-surface datum, Mar. 2, 1979; lowest meas-


ured; 16.83 ft (5.13 m) Mar. 5, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 30 14.18 JAN 16 11.28 JUN 4 9.61 

ROSCOMMON COUNTY 


442722084350701. Local number, 24N 2W 20BABA. 

LOCATION.--Lat 44°27'22", long 084°35'07", Hydrologic Unit 04070007, 2 mi (3 km) south of Roscommon and 0.5 mi (0.8 km) east of high-


way M-18 on highway M-103. 

Owner: State Department of Natural Resources. 


AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Jetted water-table well, diameter 8 in (20 cm), depth 14 ft (4 m), open bottom. 

DATUM.--Land-surface datum is 1,145.30 ft (349.09 m) National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 


2.50 ft (0.76 m) above land-surface datum. 

REMARKS.--Federal key well. 

PERIOD OF RECORD.--December 1934 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 2.30 ft (0.70 m) below land-surface datum, Apr. 23, 1971; lowest, 6.23 ft (1.90 m) 


Dec. 6-11, 1949 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 4.83 5.00 4.69 4.67 4.72 5.05 4.66 4.07 4.32 4.44 4.85 5.17 
10 4.84 5.02 4.74 4.70 4.79 5.08 4.41 4.09 4.35 4.50 4.92 5.14 
15 4.86 5.04 4.78 4.69 4.85 5.11 4.20 4.16 4.38 4.54 4.94 5.15 
20 4.99 5.07 4.82 4.61 4.95 4.77 4.12 4.17 4.25 4.71 5.06 4.90 
25 4.92 5.06 4.78 4.63 5.00 4.81 4.06 4.18 4.27 4.75 5.15 4.89 

EOM 4.97 4.65 4.67 4.68 5.02 4.74 4.06 4.24 4.32 4.78 5.17 4.94 

WTR YEAR 1980 MAX 4.06 APR 24, 1980 MIN 5.19 SEP 18, 1980 

http:1,145.30


 

  

  
  
  
  
  
  

 

  

  
  
  
  
  
  

  

     
           

           
   

613 GROUND-WATER LEVELS 


SANILAC COUNTY 


433439082523601. Local number, 13N 13E 12ADAA. 

LOCATION.--Lat 43°34'39", long 082"52'36", Hydrologic Unit 04090001, on Wheatland Road 3 mi (5 km) east and .75 mi (1.21 km) north of 


Argyle. 

Owner: U.S. Geological Survey. 


AQUIFER.--Marshall Formation of Mississippian age. 

WELL CHARACTERISTICS.--Drilled artesian observation well, diameter 6 in (15 cm), depth 130 ft (40 m), cased with plastic pipe to 48 ft 


(15 m), open bottom. 

DATUM.--Altitude of land-surface datum is 805 ft (245 m). Measuring point: Plywood instrument shelf, 2.5 ft (0.8 m) above land-


surface datum. 

PERIOD OF RECORD.--October 15, 1976 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 17.66 ft (5.38 m) below land-surface datum, Apr. 6, 1978; lowest 22.71 ft (6.92 m) 


Nov. 20, 1979. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980, 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 22.59 22.70 22.02 20.88 20.77 20.86 19.20 18.81 19.28 20.05 20.76 21.42 
10 22.63 22.68 21.96 20.95 20.78 20.83 19.12 19.01 19.10 20.22 20.82 21.58 
15 22.64 22.68 21.86 20.64 20.90 20.95 18.82 18.95 19.33 20.46 20.81 21.57 
20 22.65 22.71 21.90 20.47 20.89 20.11 18.85 18.50 19.45 20.61 20.95 21.23 
25 22.67 22.34 21.18 20.59 20.80 19.97 19.03 18.96 19.72 20.68 21.15 21.19 

EOM 22.67 22.09 20.85 20.71 20.85 19.59 18.65 19.29 19.80 20.63 21.32 21.25 

WTR YEAR 1980 MAX 18.47 MAY 20, 1980 MIN 22.71 NOV 20, 1979 

SCHOOLCRAFT COUNTY 


461720085565201. Local number, 45N 13W 16CCCB. 

LOCATION.--Lat 46°17'20", long 085°56'52", Hydrologic Unit 04060106, at headquarters building Seney Wildlife refuge. 


Owner: U.S. Fish and Wildlife Service. 

AQUIFER.--Limestones of Upper Ordovician age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 4 in (10 cm), depth 151 ft (46 m), cased to 65 ft (20 m). 

DATUM.--Altitude of land-surface datum is 710 ft (216 m). Measuring point: Top of casing, 3.60 ft (1.10 m) below land-surface datum. 

PERIOD OF RECORD.--June 1952 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 4.64 ft (1.41 m) below land-surface datum, Apr. 13, 1971; lowest, 6.50 ft (1.98 m) 


Oct. 23, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 5.46 5.26 5.14 5.29 5.10 5.08 5.12 5.38 5.56 5.61 5.70 5.81 
10 5.47 5.25 5.24 5.25 5.11 5.06 4.96 5.43 5.53 5.64 5.73 5.81 
15 5.50 5.29 5.27 5.14 5.10 5.13 5.23 5.42 5.52 5.67 5.76 5.80 
20 5.20 5.31 5.28 5.09 5.07 5.06 5.28 5.45 5.54 5.68 5.77 5.77 
25 5.17 5.22 5.21 5.04 5.07 5.12 5.32 5.49 5.58 5.68 5.81 5.71 
EOM 5.19 5.12 5.23 5.13 5.08 5.14 5.33 5.54 5.58 5.71 5.80 5.69 

WTR YEAR 1980 MAX 4.87 APR 12, 1980 MIN 5.81 AUG 24, 1980 

VAN BUREN COUNTY 


421435085591001. Local number, 3S 14W 6BAAD. 

LOCATION.--Lat 42°14'35", long 085059'10", Hydrologic Unit 04050001, 5 mi (8 lan) northwest of Paw Paw at the southwest corner of 45th 


and 48th Streets. 

Owner: Rex Martin. 


AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 11/2 in (3.8 cm), depth 59 ft (18 m), screened 56 to 59 ft (17 to 18 m). 

DATUM.--Altitude of land-surface datum is 740 ft (226 m). Measuring point: Top of casing, 0.5 ft (.2 m) above land-surface datum. 

PERIOD OF RECORD.--May 1963 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 37.22 ft (11.34 m) below land-surface datum, May 30, 1974; lowest meas-


ured, 43.28 ft (13.19 m) Nov. 20, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCT 11 39.32 JAN 29 38.84 APR 1 38.62 MAY 1 38.21 JUN 20 38.02 JUL 15 38.49 
NOV 20 39.65 FEB 27 38.77 



 

  

  
  
  
  
  
  

 

614 GROUND-WATER LEVELS 


WASITTENAW COUNTY 


421228083331601. Local number, 3S 7E 24CACA. 

LOCATION.--Lat 42°12'28", long 083°33'16", Hydrologic Unit 04090005, at Ypsilanti Township waterworks on Bridge Street. 


Owner: Ypsilanti Township. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 4 in (10 cm), depth 80 ft (24 m), screened 77 to 80 ft (23 to 24 m). 

DATUM.--Land-surface datum is 665.65 ft (202.86 m) National Geodetic Vertical Datum of 1929. Measuring point: Top of coupling, 


3.00 ft (0.91 m) above land-surface datum. 

REMARKS.--Water level affected by nearby pumping. 

PERIOD OF RECORD.--July 1943 to June 1945, December 1949 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 5.79 ft (1.76 m) below land-surface datum, Jan. 5, 1950; lowest, 22.66 ft (6.91 m) 


Feb. 13, 1971. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

LOW VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 12.64 15.15 15.00 14.76 14.72 13.39 -- 12.77 12.82 12.72 12.55 
10 12.75 -- 15.44 14.68 14.66 13.40 13.37 -- 12.82 12.68 12.59 
15 12.81 15.75 -- -- 14.80 14.76 13.53 13.21 -- 12.87 12.74 12.59 
20 12.83 15.52 14.43 14.70 14.10 13.71 12.93 12.68 13.91 12.68 12.51 
25 13.37 14.91 14.44 14.54 -- 13.87 12.94 12.77 13.30 -- 12.51 

EOM 14.54 14.60 14.72 14.83 13.41 -- 12.89 12.91 12.87 12.55 --

WTR YEAR 1980 MAX 12.40 SEP 22, 1980 MIN 15.83 NOV 16, 1979 
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QUALITY OF GROUND WATER 615 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 

SPE-
CIFIC 

LOCAL CON- COLOR 
IDENT- DATE SAMP- DUCT- TEMPER- TEMPER- (PLAT­

OF LING ANCE. PH ATURE, ATURE• INUM 
FIER STATION NUMBER SAMPLE TIME DEPTH (MICRO- AIR WATER COBALT 

(FT) MHOS) (UNITS) (DEG C) (DEG C) UNITS) 

ALGER 

47N18W19CAD 01 NPS 174-1 462708086362901 80-08-18 1330 46 173 6.7 19.5 9.5 300 

48M16W188C 01 463330086214501 80-08-18 1515 28 249 7.8 22.0 7.5 2 

49N 15W 17CAA902 ALGER 463833086123702 80-08-19 1000 90 102 8.5 18.0 8.0 2 

49N 15W 03CDDA01 ALGER 463956086100001 80-08-19 1100 128 232 8.0 18.0 7.5 4 

49N 15W 02ADCCO1 ALGER 463802086081501 80-08-19 1335 30 272 8.0 25.0 8.5 3 

49N14W01DC 01 A. ABRAHAM 464002086000201 80-08-19 1630 120 294 7.6 25.0 9.0 2 

49N14W12RC 01 MIXON, W. 463948086003101 80-08-19 1730 278 7.0 23.5 10.5 2 

48N15W06ACD 01 KINGSTON 463508086133601 80-08-20 0935 34 111 6.5 21.0 8.0 100 

48N16W17 01 BEAVER LAKE 463327086200601 80-08-20 1240 262 248 7.9 22.0 8.0 4 

47N18W03CCD 01 NPS 174-3 462938086330001 80-08-20 1500 250 510 7.4 27.0 10.5 2 

47N 18W 10AADRO1 ALGER 462926086320201 80-08-20 1725 300 314 7.7 25.0 7.0 1 

46N 19W 028DCCO1 ALGER 462446086391201 80-08-21 0930 178 161 8.1 23.0 7.5 3 

LEELANAU 

28N 14W 08DDCA01 LELANU 445020086012201 80-05-15 1415 138 330 7.5 8.0 0 

28N 14W 18BABRO1 LELANU 445011086031401 80-05-15 1545 60 325 7.7 8.0 0 
80-08-25 1630 60 293 7.6 10.0 2 

28N 14W 080DCA01 LELANU 445020086012201 80-08-26 1030 138 286 7.4 10.0 5 

CLEVELAND TOWNSHIP WELL 445517085522001 80-08-26 1330 48 256 7.7 12.0 6 

DUNE CLIMB WELL 445235086023001 80-08-26 1700 46 806 7.4 11.0 4 

SHELDA SPRINGS NR BASS L 445545085531001 80-08-27 1800 237 7.5 14.0 5 



 

616� QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

HARD-�MAGNE-�SODIUM POTAS-

LOCAL� HARD- NESS, CALCIUM STUN, SODIUM,�STUN,
AD-�

IDENT-�DATE TUR- NESS NONCAR- DIS- DIS- DIS-�SORP- DIS-


I-�OF�(MG/L BONATE SOLVED SOLVED SOLVED�TION SOLVED
BID-�

FIER�SAMPLE ITY AS (MG/L (MG/L (MG/L (MG/L SODIUM RATIO (MG/L 


(NTU) CACO3)��AS CA)��AS NA) PERCENT�
CACO3) AS MG)� AS K) 


ALGER 


47N18W19CAD 01 NPS 174-1 80-08-18 7.3 55 0 15 4.3 1.3 5 .1 .7 


48M16W18BC 01 80-08-18 .50 120 0 34 9.3 1.2 2 .0 2.6 


49N 15W 17CAABO2�ALGER 80-08-19 .10 52 0 15 3.5 1.0 4 .1 .5 


49N 15W 03CDDA01�ALGER 80-08-19 6.6 100 0 22 11 5.4 10 .2 8.2 


49N 15W 02ADCC01�80-08-19 45 89 0 8.3 15 24 .7 11
ALGER 22 


49N14W0IDC 01 A.��80-08-19 150 0 35 14 1.7 2 .1 12
ABRAHAM .80 


49N14W128C 01��80-08-19 140 33 36 4.2 3.2 


48N15W06ACD 01 KINGSTON 80-08-20 32 43 0 13 2.6 .8 4 .1 .6 


48N16W17 01 BEAVER LAKE 80-08-20 3.3 120 1 36 8.2 3.9 6 .2 1.7 


47N18W03CCD 01 NPS 174-3 80-08-20 .30 300 42 69 30 1.2 1 .0 1.7 


47N 18W 10AADB01�80-08-20 160 0 41 13 3 6.5 


MIXON, W. 2.2 12 6 .2 


ALGER .90 2.7 .1 


ALGER .10 5.5 .5
46N 19W 02BOCCO1�80-08-21 80 37 23 10 21 .7 


LEELANAU 


28N 14W 08DDCA01�LELANU 80-05-15 .30 160 5 43 13 2.7 3 .1 7.5 


28N 14W 18BABBOI�LELANU 80-05-15 .20 170 2 45 15 .9 1 .0 .4 

80-08-25 .20 180 18 45 16 .9 1 .0 .5 


LELANU .20 150 19 12
28N 14W 08DDCA01�80-08-26 40 2.9 4 .1 8.0 


CLEVELAND TOWNSHIP WELL 80-08-26 .30 170 0 48 12 .9 1 .0 .8 


DUNE CLIMB WELL 80-08-26 .40 370 220 99 31 13 7 .3 1.4 


SHELDA SPRINGS NR BASS L 80-08-27 .50 160 43 12 1.6 2 .1 1.0 




�

� 
QUALITY OF GROUND WATER 617 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEFTIMER 1980--Continued 

SOLIDS, 

CARBON�CHLO- FLUO- SILICA, RESIDUE 


LOCAL�BICAR-�DIOXIDE SULFATE RIDE, DIS-��AT 180
ALKA-�RIDE,��

IDENT-�DATE�CAR-��DIS-��DIS-��SOLVED��
BONATE LINITY DIS- DIS- DEG. C 


I-�OF�
(MG/L BONATE (MG/L SOLVED SOLVED SOLVED SOLVED (MG/L DIS-

FIER�SAMPLE�(MG/L�(MG/L�(MG/L��AS��
AS�AS�(MG/L (MG/L SOLVED 


HCO3) AS CO3)�� AS F) (MG/L)
CAC03) AS CO2) AS SO4) AS CL)��SI02)��


ALGER 


47N18W19CAD 01 NPS T74-1 80-08-18 110 0 90 35 11 3.0 .1 17 121 


48M16W18BC 01 80-08-18 150 0 123 3.8 10 .5 .1 7.6 131 


49N 15W 17CAA802�ALGER 80-08-19 60 4 56 .3 5.2 .4 .1 7.9 58 


49N 15W 03CDDA01�ALGER 80-08-19 140 0 115 2.2 11 .4 .5 6.1 130 


49N 15W 02A0CCO1�ALGER 80-08-19 140 0 115 2.2 27 1.7 .5 9.7 157 


49N14WO1DC 01�80-08-19 0 164 8.0 3.5 .2 172
A. ABRAHAM 200 .5 12 


49N14W12BC 01��80-08-19 0 21 15 5.9
MIXON, W. 130 107 12 .1 189 


48N15W06ACD 01 KINGSTON 80-08-20 72 0 59 36 2.4 .9 .1 6.8 80 


48N16W17 01� 9.2
BEAVER LAKE 80-08-20 150 0 123 3.0 8.8 4.5 .2 140 


47N18W03CCD 01 NPS T74-3 80-08-20 310 0 254 20 42 5.8 .2 4.9 334 


47N 18W 10AADROI�ALGER 80-08-20 190 0 156 6.1 13 1.2 .3 6.9 169 


46N 19W 029DCC01�80-08-21 0 .7 .4 8.9
ALGER 97 43 4.6 .1 


LEELANAU 


28N 14W 08DDCA01�LELANU 80-05-15 190 0 160 9.6 11 8.9 .1 6.4 189 


28N 14W 189ABB01�LELANU 80-05-15 210 0 170 6.7 8.8 .8 .1 7.6 179 

80-08-25 200 0 160 7.8 10 1.7 .2 8.2 190 


28N 14W 0800C401�LELANU 80-08-26 180 0 130 10 12 9.1 .1 6.9 190 


CLEVELAND TOWNSHIP WELL 80-08-26 210 0 172 6.7 8.8 1.7 .1 4.5 186 


DUNE CLIMB WELL 80-08-26 190 0 156 12 12 170 .2 5.8 672 


SHELDA SPRINGS NR BASS L 80-08-27 8.3 3.4 .1 4.0 
 156 




  

���

618� QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued. 

SOLIDS.� NITRO- NITRO-.�NITRO- NITRO-

SUM OF SOLIDS, GEN,��NITRO-�GEN,��
NITRO.. GEN,�GEN, NITRO-


LOCAL� CONSTI- DIS-�
GEN, NITRATE NITRATE GEN, NITRITE NITRITE GEN, 

IDENT-�DATE TUENTS, SOLVED NITRATE DIS-� DIS- NO2•NO3
DIS- NITRITE DIS..�


I-�OF�DIS- (TONS TOTAL SOLVED SOLVED TOTAL SOLVED SOLVED TOTAL 

FIER�SAMPLE�PER��(MG/L�(MG/L�(MG/L�
SOLVED (MG/L�(MG/L�(MG/L�(MG/L 


(MG/L) AC-FT)��AS N)�AS N)��AS NO2)�
AS N)�AS NO3) AS N)�AS N) 


ALGER 


47N18W19CAD 01�80-08-18 .16 .01 .04 .00 .00
NPS T74-1 129 


48M16W18BC�
01 80-08-18 140 .18 .13 .58 .00 .00 


49N 15W 17CAA802���80-08-19 .08 .31 .00
ALGER 68 .07 .00 


49N 15W 03CDDA01�ALGER 80-08-19 134 .18 .00 .00 .01 .03 


49N�ALGER 80-08-19 164 .21 .01 .04 .01 .03
15W 02AOCCO1�


49N14W010C 01 A.��80-08-19 178 .23 .00 .00 .00
ABRAHAM .00 


49N14W128C 01��W. 161 1.9 .00
MIXON,�80-08-19 .26 8.4 .00 


48N15W06ACD 01 KINGSTON 80-08-20 71 .11 .00 .00 .00 .00 


48N16W17 01�80-08-20 .19 .31 .00
BEAVER LAKE 147 .07 .00 


47N18W03CCD 01 NPS T74-3 80-08-20 309 .45 .00 .00 .00 .00 


47N 18W 10AAD(301���80-08-20 .23 .97 .00
ALGER 180 .22 .00 


46N�ALGER 101 1.0 1.0
19W 02BOCCO1�80-08-21 .11 .00 


LEELANAU 


28N 14W 08DDCA01�80-05-15 .26 E6.2 .00
LELANU 193 1.4 .00 


28N 14W 18RABRO1� .00 --
LELANU 80-05-15 186 .24 .82 E3.6 .00 

80-08-25 181 .26 .87 --.. .00 .87 


28N 14W 08DDCA01�LELANU 80-08-26 180 .26 1.6 .00 1.6 


CLEVELAND TOWNSHIP WELL 80-08-26 181 .25 .05 .22 .00 .00 


DUNE CLIMB WELL 80-08-26 437 .91 2.4 11 .01 .03 


SHELDA SPRINGS NR BASS L 80-08-27 .21 .00 .00 .00 .00 




 

� 619QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

NITRO-� NITRO-� PHOS-

GEN, NITRO- NITRO- NITRO- GEN,AM-� PHORUSe 


LOCAL� N020403 GEN, MONIA •�NITRO- ORTHOPH
GEN,��GEN,��NITRO-�PHOS-��

IDENT-�DATE� GEN, PHORUS, OSPHATE
DIS- AMMONIA AMMONIA ORGANIC ORGANIC GEN,�


I- OF SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 

FIER�SAMPLE�(MG/L�(MG/L��(MG/L��(MG/L��
(MG/L�(MG/L (MG/L (MG/L (MG/L 


AS N) AS N)��AS N)��AS N)��AS P)��
AS NH4) AS N) AS NO3) AS PO4) 


ALGER 


47N18W19CAD 01�80-08-18 .01
NPS T74-1 


48M16W188C�80-08-18 .13
01 


49N 15W 17CAABO2���80-08-19 .07
ALGER 


49N 15W 03CDDA01�80-08-19
ALGER .01 


49N 15w 02ADCCO1�ALGER 80-08-19 .02 


49N14W01DC 01 A.���
ABRAHAM 80-08-19 .00 


49N14W128C 01��W. 1.9
MIXON,�80-08-19 


48N15W06ACD 01�KINGSTON 80-08-20 .00 


48N16W17 01�BEAVER LAKE 80-08-20 .07 , 


47N18W03CCD 01�NPS T74-3 80-08-20 .00 


47N 18W 10AADB01���ALGER 80-08-20 .22 


46N�19W 02RDCCO1�ALGER 80-08-21 .00 .00 .08 .08 1.1 4.8 .000 .03 


LEELANAU 


28N 14W 080DCA01�LELANU 80-05-15 1.4 


28N 14W 18848801���80-05-15 --
LELANU .82 

80-08-25 .00 .00 .02 .02 .89 3.9 .020 .00 


28N�14W 08DOCA01�LELANU 80-08-26 .00 .00 .07 .07 1.7 7.4 .020 .03 


CLEVELAND TOWNSHIP WELL 80-08-26 .05 


DUNE CLIMB WELL 80-08-26 2.4 


SHELDA SPRINGS NR BASS L 80-08-27 .00 




�

620� QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

ALUM-�
 
PHOS- PHORUS, INUM,� BARIUM,�LIUM, 


LOCAL� PHOS- PHORUS. ORTHOPH TOTAL�ARSENIC TOTAL BARIUM, TOTAL 

IDENT...�DATE PHORUS, DIS- OSPHATE RECOV- ARSENIC DIS- RECOV- DIS-�


RHOS..� BERYL-


RECOV-

I-�OF�
TOTAL SOLVED TOTAL FRABLE TOTAL SOLVED ERABLE SOLVED ERABLE 


FIER�SAMPLE� (MG/L (UG/L�� (UG/L (UG/L
(MG/L (MG/L�� (UG/L (UG/L��(UG/L��

AS PO4) AS P)�� AS AS) AS AS)��AS BA)��
AS P)� AS BA) AS BE)
AS AL)�


ALGER 

47N18W19CAD 01 NPS T74-1 80-08-18 .680 8 0 

48M16W18BC 01 80-08-18 .010 1 100 

49N 15W 17CAABO2�ALGER 80-08-19 .020 2 0 

49N 15W 03CDDA01�ALGER 80-08-19 .010 1 100 

49N 15W 02ADCCO1�ALGER 80-08-19 .020 5 0 

49N14W010C 01 A.�ABRAHAM 80-08-19 .030 2 0 

49N14W12BC 01��MIXON, W. 80-08-19 .030 2 0 

48N15W06ACD 01 KINGSTON 80-08-20 .050 2 100 

48N16W17 01 BEAVER LAKE 80-08-20 .010 1 0 

47N18W03CC0 01 NPS T74-3 80-08-20 .010 1 100 

47N 18W 10AADBOI�ALGER 80-08-20 .730 1 100 

46N 19W 028DCC01�ALGER 80-08-21 .00 .01 40 1 100 0 

LEELANAU 

28N 14W wocAol�LELANU 80-05-15 .010 3 30 

28N 14W 1884E5E101���LELANU 80-05-15 
80-08-25 .06 

.010 
..... .00 

--
30 0 

3 
<50 

20 
0 

28N 14W 080DCA01�LELANU 80-08-26 .06 .01 200 <50 0 

CLEVELAND TOWNSHIP WELL 80-08-26 .010 1 0 

DUNE CLIMB WELL 80-08-26 .030 1 0 

SHELDA SPRINGS NR BASS L 80-08-27 .030 1 0 



621QUALITY OF GROUND WATER� 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

CHRO-

BORON, CADMIUM�MIUM, CHRO- COBALT, COPPER. 


LOCAL� BISMUTH TOTAL TOTAL CADMIUM TOTAL MIUM, TOTAL TOTAL COPPER, 

IDENT-�DATE DIS- RECOV- RECOV- DIS- RECOV- DIS- RECOV- RECOV- DIS-


I-�OF SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE ERABLE SOLVED 

FIER�SAMPLE�(UG/L��(UG/L (UG/L��(UG/L��(UG/L��
(UG/L (UG/L (UG/L (UG/L 


AS BI) AS CD) AS CR) AS CO) AS CU)��
AS 8)��AS CD)��AS CR)��AS CU) 


ALGER 

47N18W19CAD 01 NPS T74-1 80-08-18 1 10 

48M16W18BC 01 80-08-18 0 10 

49N 15W 17CAABO2�ALGER 80-08-19 0 2 

49N 15W 03CDDA01�ALGER 80-08-19 0 1 1 

49N 15W 02ADCCO1�ALGER 80-08-19 0 1 1 

49N14W0IDC 01 A.��ABRAHAM 80-08-19 0 1 2 

49N14W12RC 01��MIXON, W. 80-08-19 -- 0 1 7 

48N15W06ACD 01 KINGSTON 80-08-20 2 10 2 

48N16W17 01�BEAVER LAKE 80-08-20 0 1 1 

47N18W03CCD 01 NPS T74-3 80-08-20 0 1 4 

47N 18W 10AAD801�ALGER 80-08-20 0 1 1 

46N 19W 02BDCCO1�ALGER 80-08-21 <1 10 0 10 0 4 

LEELANAU 

28N 14W 08DDCA01�LELANU 80-05-15 1 1 

28N 14W 18BABBOI�LELANU 80-05-15 5 1 
80-08-25 <1 30 0 20 0 1 

28N 14W 08DDCA01�LELANU 80-08-26 <1 40 0 10 0 2 

CLEVELAND TOWNSHIP WELL 80-08-26 0 1 

DUNE CLIMB WELL 80-08-26 0 1 

SHELDA SPRINGS NR RASS L 80-08-27 0 0 



 
  

 
 
 
          
        

 

 

   

 

 

  

   

 

 

   

 

  

  

  

622� QUALITY OF GROUND WATER 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 


IRON, MANGA-

GER- IRON, SUS- LEAD, LITHIUM NESE, 


LOCAL GALLIUM MANIUM, TOTAL PENDED IRON. TOTAL LEAD, TOTAL TOTAL 

IDENT- DATE DIS- DIS- RECOV- RECOV- DIS- RECOV- DIS- RECOV- RECOV-


I- OF SOLVED SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED ERABLE ERABLE 

FIER SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 


AS GA) AS GE) AS FE) AS FE) AS FE) AS PB) AS P8) AS LI) AS MN) 


ALGER 


47N18W19CAD 01 NPS 174-1 80-08-18 22000 2 


48M16W188C 01 80-08-18 50 0 


49N 15W 17CAABO2 ALGER 80-08-19 60 0 


49N 15W 03CDDA01 ALGER 80-08-19 10 0 


49N 15W 02ADCCOI ALGER 80-08-19 10 0 


49N14WOIDC 01 A. ABRAHAM 80-08-19 30 0 


49N14W128C 01 MIXON, W. 80-08-19 40 0 


48N15W06ACD 01 KINGSTON 80-08-20 7300 14 


48N16W17 01 BEAVER LAKE 80-08-20 20 1 


47N18W03CCD 01 NPS T74-3 80-08-20 30 2 


47N 18W 10AADBOI ALGER 80-08-20 60 0 


46N 19W 02BDCC01 ALGER 80-08-21 0 0 40 20 20 2 10 10 


LEELANAU 


28N 14W 08DDCA01 LELANU 80-05-15 10 1 


28N 14W 18848801 LELANU 80-05-15 0 0 --

80-08-25 0 0 100 70 30 1 0 10 


28N 14W 08DDCA01 LELANU 80-08-26 0 0 30 20 10 0 0 10 


CLEVELAND TOWNSHIP WELL 80-08-26 70 0 


DUNE CLIMB WELL 80-08-26 120 0 


SHELDA SPRINGS NR BASS L 80-08-27 120 2 




623QUALITY OF GROUND WATER� 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 'ID SEPTEMBER 1980--Continued. 

MANGA-� MOLYR-

NESE• MANGA- MERCURY�DENUM, NICKEL.�SELE- SILVER, 


LOCAL� SUS- NESE, TOTAL MERCURY TOTAL TOTAL SELE-. NIUM, TOTAL 

IDENT-�DATE PENDED DIS- RECOV- DIS- RECOV- RECOV.. NIUM, DIS- RECOV-


I-�OF RECOV. SOLVED ERABLE SOLVED ERABLE ERABLE TOTAL SOLVED ERABLE 

FIER�SAMPLE�(UG/L�(UG/L� (UG/L (UG/L��(UG/L (UG/L��(UG/L
(UG/L (UG/L��


AS MN) AS MN)�� AS NI)��AS SE)��
AS MO) AS SE) AS AG)
AS HG) AS HG)��


ALGER 

47N18W19CAD 01�NPS T74-1 80-08-18 200 .2 0 

48M16W18BC�01 80-08-18 0 <.1 0 

49N�15W 17CAABO2�ALGER 80-08-19 10 <.1 0 

49N 15W 03CDDA01�ALGER 80-08-19 50 <.1 0 

49N 15W 02ADCCO1�ALGER 80-08-19 10 .1 0 

49N14WO1DC 01 A.���ABRAHAM 80-08-19 80 <.1 0 

49N14W128C 01��MIXON,�W. 80-08-19 10 <.1 0 

48N15W06ACD 01�KINGSTON 80-08-20 60 .2 0 

4RN16W17 01�BEAVER LAKE 80-08-20 10 .2 0 

47N18W03CCD 01�NPS T74-3 80-08-20 20 .2 0 

47N 18W 10AADB01���ALGER 80-08-20 140 .1 0 

46N 19W 02BDCCO1�ALGER 80-08-21 0 10 <.1 2 0 0 0 

LEELANAU 

28N 14W 08DDCA01�LELANU 80-05-15 4 <.1 0 

28N 14W 18BABR01���LELANU 80-05-15 0 <.1 0 
80-08-25 10 <.1 2 0 0 0 

28N�14W 08DDCA01�LELANU 80-08-26 10 0 <.1 0 1 0 

CLEVELAND TOWNSHIP WELL 80-08-26 10 <.1 0 

DUNE CLIMB WELL 80-08-26 30 <.1 1 

SHELDA SPRINGS NR BASS L 80-08-27 10 <.1 0 



 

624� QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

LOCAL 
IDENT-

I-
FIER 

DATE 
OF 

SAMPLE 

SILVER, 
DIS-

SOLVED 
(UG/L 
AS AG) 

STRON-
TIUM, 

TOTAL 
RECOV-
ERABLE 
(UG/L 
AS SR) 

TIN, 
DIS-

SOLVED 
((1G/L 
AS SN) 

(A.A.S. 
DIRECT) 

TI-
TANIUM, 
DIS-

VANA-
DIUM, 
DIS-

ZINC ► 
TOTAL 
RECOV-

SOLVED SOLVED ERABLE 
(UG/L (UG/L (UG/L 
AS�TI) AS V) AS ZN) 

ZINC, 
DIS-

SOLVED 
(UG/L 
AS ZN) 

ZIR-
CONIUM, 

DIS... 
SOLVED 
(UG/L 
AS ZR) 

ALGER 

47N18W19CAD 01 NPS 174-1 80-08-18 0 80 

48M16W18RC 01 80-08-18 0 90 

49N 15W 17CAAR02�ALGER 80-08-19 0 70 

49N 15W 03CDDA01�ALGER 80-08-19 0 110 

49N 15W 02ADCCO1�ALGER 80-08-19 0 10 

49N14W0IDC 01�A. ABRAHAM 80-08-19 0 80 

49N14W128C 01��MIXON,�W. 80-08-19 0 60 

48N15W06ACD 01 KINGSTON 80-08-20 0 410 

48N16W17 01 BEAVER LAKE 80-08-20 0 10 

47N18W03CC0 01 NPS T74-3 80-08-20 0 750 

47N 18W 10AA0901�ALGER 80-08-20 0 10 

46N 19W 02BOCCO1�ALGER 80-08-21 40 0 0 .0 10 0 

LEELANAU 

28N 14W 080DCA01�LELANU 80-05-15 0 120 

28N 14W��188ARRO1�LELANU 80-05-15 
80-08-25 

0 
20 0 0 .0 20 

3 
0 

28N 14W 080DCA01�LELANU 80-08-26 30 0 0 .0 50 0 

CLEVELAND TOWNSHIP WELL 80-08-26 0 110 

DUNE CLIMB WELL 80-08-26 0 80 

SHELOA SPRINGS NR BASS L 80-08-27 0 0 



 
  
  
     

 

   

 

 

 

 

   

 

 

 

 
 

 

625 QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continged 

URANIUM CARBON, 

LOCAL DIS- ORGANIC 

IDENT- DATE SOLVED, DIS- CYANIDE• 

I- OF TRITIUM EXTRAC- SOLVED TOTAL 


FIER SAMPLE TOTAL TION (MG/L (MG/L 

(PCl/L) (UG/L) AS C) AS CN) 


ALGER 


47N18W19cAD 01 NPS 174-1 80-08-18 .00 


48M16W18BC 01 80-08-18 .00 


49N 15W 17CAABO2 ALGER 80-08-19 .00 


49N 15W 03CDDA01 ALGER 80-08-19 .00 


49N 15W 02ADCCO1 ALGER 80-08-19 .00 


49N14W0IDC 01 A. ABRAHAM 80-08-19 .00 


49N14W12BC 01 MIXON, W. 80-08-19 .00 


48N15W06ACD 01 KINGSTON 80-08-20 .00 


48N16W17 01 BEAVER LAKE 80-08-20 .00 


47N18W03CC0 01 NPS 174-3 80-08-20 .00 


47N 18W 10AA0801 ALGER 80-08-20 .00 


46N 19W 02BDCCO1 ALGER 80-08-21 1.2 .6 .00 


LEELANAU 


28N 14W 08DOCA01 LELANU 80-05-15 .00 


28N 14W 18BABB01 LELANU 80-05-15 .00 

80-08-25 470 .20 1.2 --


28N 14W O8ODCA01 LELANU 80-08-26 1.9 


CLEVELAND TOWNSHIP WELL 80-08-26 .00 


DUNE CLIMB WELL 80-08-26 .01 


SHELOA SPRINGS NR BASS L 80-08-27 .00 




 

 
     
 

 
      

 

 

 

  

  

   

 

 

 

   

 

 

   

  

626 QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

LOCAL CHLOR-
IDENT- DATE PCB. ALORIN. DANE. CHLOR-

OF DIS- PCB, DIS- ALORIN, DIS- DANE. 
FIER STATION NUMBER SAMPLE TIME SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL 

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 

ALGER 

47N18W19CAD 01 NPS 174-1 462708086362901 80-08-18 1330 .0 .00 .0 
48M16W18BC 01 463330086214501 80-08-18 1515 .0 .00 .0 
49N 15W 17CAA902 ALGER 463833086123702 80-08-19 1000 .0 .00 .0 
49N 15W 03CDDA01 ALGER 463956086100001 80-08-19 1100 .0 .00 .0 
49N 15W 02ADCCO1 ALGER 463802086081501 80-08-19 1335 .0 .00 .0 
49N14W12BC 01 MIXON, W. 463948086003101 80-08-19 1730 .0 .00 .0 
48N15W06ACD 01 KINGSTON 463508086133601 80-08-20 0935 .0 .00 .o 
48N16W17 01 BEAVER LAKE 463327086200601 80-08-20 1240 .0 .00 .0 

47N18W03CCD 01 NPS 774-3 462938086330001 80-08-20 1500 .0 .00 .0 
47N 18W 10AADB01 ALGER 462926086320201 80-08-20 1725 .0 .00 .0 
46N 19W 028DCCOI ALGER 462446086391201 80-08-21 0930 .0 .00 .0 

LEELANAU 

28N 14W 08DDCA01 LELANU 445020086012201 80-05-15 1415 .0 .00 .0 
28N 14W 18BABB01 LELANU 445011086031401 80-05-15 

80-08-25 
1545 
1630 

.0 
.0 

.00 
.00 

.0 
.0 

28N 14W 08DDCA01 LELANU 445020086012201 80-08-26 1030 .0 .00 .0 
CLEVELAND TOWNSHIP WELL 445517085522001 80-08-26 1330 .0 .00 .0 

DUNE CLIMB WELL 445235086023001 80-08-26 1700 .0 .00 .0 
SHELDA SPRINGS NR PASS L 445545085531001 80-08-27 1800 .0 .00 .0 



    
      
 
    

  
 

   
   

 

 

  

  

  

   

 

 

   

 

 

   

 

� 
QJALITY OF GROUND WATER 627 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

LOCAL DI-

IDENT- DATE DDD, DOE. DDT. DI- DI- ELDRIN 

I- OF DIS- ODD, DIS- DDE, DIS- DDT, AZINON, ELDRIN DOS-. 


FIER SAMPLE SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL TOTAL SOLVED 

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 


ALGER 


47N18W19CA0 01 NPS T74-1 80-08-18 .00 .00 .00 .00 


48M16W18BC 01 80-08-18 .00 .00 .00 .00 


49N 15W 17CAABO2 ALGER 80-08-19 .00 .00 .00 .00 


49N 15W 03CDDA01 ALGER 80-08-19 .00 .00 .00 .00 


49N 15W 02ADCCOI ALGER 80-08-19 .00 .00 .00 .00 


49N14W12BC 01 NIXON, W. 80-08-19 .00 .00 .00 .00 


48N15W06ACD 01 KINGSTON 80-08-20 .00 .00 .00 .00 


48N16W17 01 BEAVER LAKE 80-08-20 .00 .00 .00 .00 


47N18W03CCD 01 NPS T74-3 80-08-20 .00 .00 .00 .00 


47N 18W 10AADB01 ALGER 80-08-20 .00 .00 .00 -- . .00 


46N 19W 02BOCCO1 ALGER 80-08-21 .00 .00 .00 .00 .00 


LEELANAU 


28N 14W 080DCA01 LELANU 80-05-15 .00 .00 .00 .00 


28N 14W 188A8801 LELANU 80-05-15 .00 .00 .00 .00 

80-08-25 .00 .00 .00 .00 .00 --


28N 14W 08DDCA01 LELANU 80-08-26 .00 .00 .00 .00 .00 


CLEVELAND TOWNSHIP WELL 80-08-26 .00 .00 .00 .00 


DUNE CLIMB WELL 80-08-26 .00 .00 .00 .00 


SHELDA SPRINGS NR BASS L 80-08-27 .00 .00 .00 .00 




   
   
  
 
        

 

   

  

  

   

 

   

  

  

   

  

628� 

LOCAL 

IDENT-

I-


FIER 


47N18W19CAD 01 NPS 174-1 


48M16W18BC 01 


49N 15W 17CAA802 ALGER 


49N 15W 03CDDA01 ALGER 


49N 15W 02ADCCO1 ALGER 


49N14W128C 01 MIXON, W. 


48N15W06ACD 01 KINGSTON 


48N16W17 01 BEAVER LAKE 


47N18W03CCD 01 NPS 174-3 


47N 18W 10AADRO1 ALGER 


46N 19W 02RDCCOI ALGER 


28N 14W 08DOCA01 LELANU 


28N 14W 188ABB01 LELANU 


28N 14W 0800CA01 LELANU 


CLEVELAND TOWNSHIP WELL 


DUNE CLIMB WELL 


SHELDA SPRINGS NR BASS L 


QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

HEPTA-

HEPTA- CHLOR HEPTA-


DATE ENDO- ENDRIN, CHLOR, HEPTA- EPDXIDE CHLOR LINDANE 

OF SULFAN, DIS- ENDRIN, ETHION, DIS- CHLORt DIS- EPDXIDE DIS-


SAMPLE TOTAL SOLVED TOTAL TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED 

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 


ALGER 


80-08-18 .00 .00 .00 .00 


80-08-18 .00 .00 .00 .00 


80-08-19 .00 .00 .00 .00 


80-08-19 .00 .00 .00 .00 


80-08-19 .00 .00 .00 .00 


80-08-19 .00 .00 .00 .00 


80-08-20 .00 .00 .00 .00 


80-08-20 .00 .00 .00 .00 


80-08-20 .00 .00 .00 .00 


80-08-20 .00 .00 .00 .00 


80-08-21 .00 .00 .00 .00 .00 


LEELANAU 


80-05-15 .00 .00 .00 .00 


80-05-15 .00 .00 .00 .00 

80-08-25 .00 .00 .00 .00 .00 


80-08-26 .00 .00 .00 .00 .00 


80-08-26 .00 .00 .00 .00 


80-08-26 .00 .00 .00 .00 


80-08-27 .00 .00 .00 .00 




 
629QUALITY OF GROUND WATER 


WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 


NAPH­
THA-


LOCAL� METH- METHYL METHYL� LENES• 

IDENT-�DATE�MALA- OXY- PARA- TRI- MIREX•�POLY- PARA-


I-�OF LINDANE THION, CHLOR, THION• THION• DIS- MIREX• CHLOR. THION, 

FIER�SAMPLE TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL TOTAL TOTAL 


(UG/L)�(UG/L) (UG/L) (UG/L) (UG/L)
(UG/L)�(UG/L)��(UG/L)��(UG/L)��


ALGER 

47N18W19CAD 01 NPS T74-1 80-08-18 .00 

48M16W188C 01 80-08-18 .00 

49N 15W 17CAA802�ALGER 80-08-19 .00 

49N 15W 03CDDA01�ALGER 80-08-19 .00 

49N 15W 02ADCCO1�ALGER 80-08-19 .00 

49N14W128C 01��MIXON•�W. 80-08-19 .00 

48N15W06ACD 01 KINGSTON 80-08-20 .00 

48N16W17 01 BEAVER LAKE 80-08-20 .00 

47N18W03CCD 01 NPS T74-3 80-08-20 .00 

47N 18W 10AADB01�ALGER 80-08-20 .00 

46N 19W 02BDCCO1�ALGER 80-08-21 .00 .00 .00 .00 .00 .00 .00 .00 

LEELANAU 

28N 14W 08DDCA01�LELANU 80-05-15 .00 

28N 14W 18BABB01�LELANU 80-05-15 .00 --
80-08-25 .00 .00 .00 .00 .00 .00 .00 .00 

28N 14W 08DDCA01�LELANU 80-08-26 .00 .00 .00 .00 .00 .00 .00 .00 

CLEVELAND TOWNSHIP WELL 80-08-26 .00 

DUNE CLIMB WELL 80-08-26 .00 

SHELDA SPRINGS NR BASS L 80-08-27 .00 



 
 
 
 
     

 

 

   

 

  

   

 

 

   

  

 

  

 

630� QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

LOCAL TOX— 

IDENT— DATE PER— APHENE, TOX— TOTAL 2,4-09 


I— OF THANE DIS— APHENE, TRI— DIS— 2s4-0• 

FIER SAMPLE TOTAL SOLVED TOTAL THION SOLVED TOTAL 


(UG/L) (UG/L) (UG/L) 'UG/L) (UG/L) (UG/L) 


ALGER 

47N18W19CAD 01 NPS T74-1 80-08-18 0 .00 

48M16W18BC 01 80-08-18 0 .00 

49N 15W 17CAABO2 ALGER 80-08-19 0 .00 

49N 15W 03CDDA01 ALGER 80-08-19 0 .00 

49N 15W 02ADCCO1 ALGER 80-08-19 0 .00 

49N14W12BC 01 MIXON• W. 80-08-19 0 .00 

48N15W06ACD 01 KINGSTON 80-08-20 0 .00 

48N16W17 01 BEAVER LAKE 80-08-20 0 .00 

47N18W03CCD 01 NPS T74-3 80-08-20 0 .00 

47N 18W 10AAD801 ALGER 80-08-20 0 .00 

46N 19W 02BDCCO1 ALGER 80-08-21 .00 0 .00 .00 

LEELANAU 

28N 14W 08DDCA01 LELANU 80-05-15 0 .00 

28N 14W 18BABB01 LELANU 80-05-15 0 .00 --
80-08-25 .00 0 .00 .00 

28N 14W 08DDCA01 LELANU 80-08-26 .00 0 .00 .00 

CLEVELAND TOWNSHIP WELL 80-08-26 0 .00 

DUNE CLIMB WELL 80-08-26 0 .00 

SHELDA SPRINGS NR BASS L 80-08-27 0 .00 



 

631 

�

QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

LOCAL 

IDENT-�DATE� SILVEX,
2,4,5-T�


I- OF�DIS- 2,4,5-1 DIS- SILVEX, 

FIER�SAMPLE SOLVED TOTAL SOLVED TOTAL 


(UG/L1 (UG/L)��(UG/L)
(UG/L)�


ALGER 


47N18W19CAD 01 NPS 774-1 80-08-18 .00 .00 


48M16W188C 01 80-08-18 .00 .00 


49N 15W 17CAAB02�80-08-19 .00 .00
ALGER 


49N 15W 03CDDA01�80-08-19 .00
ALGER .00 


49N�ALGER .00
15W 02ADCCO1�80-08-19 .00 


49N14W12BC 01 MIXON,���80-08-19 .00
W. .00 


48N15W06ACD 01 KINGSTON 80-08-20 .00 .00 


48N16W17 01�80-08-20 .00
BEAVER LAKE .00 


47N18W03CC0 01 NPS 174-3 80-08-20 .00 .00 


47N 18W��10AADB01�ALGER 80-08-20 .00 .00 


46N 19W 02BOCCO1�80-08-21 .00
ALGER .00 


LEELANAU 


28N 14W 08DDCA01�80-05-15 .00
LELANU .00 


28N 14W�LELANU 80-05-15 .00 .00 --
18BABB01�

80-08-25 .00 .00 


28N 14W 08DDCA01�80-08-26 .00
LELANU .00 


CLEVELAND TOWNSHIP WELL 80-08-26 .00 .00 


DUNE CLIMB WELL 80-08-26 .00 .00 


SHELDA SPRINGS NR BASS L 80-08-27 .00 .00 




  
   
  

  
  

 
     

 

 

 

� 
632 QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

SPE-

CIFIC 


LOCAL CON- COLOR 

IDENT- DATE SAMP- DUCT- TEMPER- (PLAT- TUR-


OF LING ANCE PH ATURE, INUM BID-

FIER STATION NUMBER SAMPLE TIME DEPTH (MICRO- WATER COBALT ITY 


(FT) MMOS) (UNITS) (DEG C) UNITS) (NT U) 


MARQUETTF 

WELL NO 12 462156087251601 80-07-21 1115 42 72 9.1 8.0 

WELL NO 10 462321087245501 80-07-21 1358 78 70 8.9 11.0 0 .85 

WELL NO 26 462602087284501 80-07-22 1435 50 110 8.4 8.0 

WELL NO 30 462514087301001 80-07-22 1640 85 68 9.0 8.0 

WELL NO I 462811087213201 80-07-23 1030 55 125 8.4 8.5 7 17 

WELL NO 2 462746087245201 80-07-23 1415 197 156 8.0 9.0 

WELL NO 14 462829087252301 80-07-23 1830 158 160 6.8 7.0 3 1.2 


WELL NO 5 462610087235901 80-07-24 0950 185 153 8.2 7.0 1 .40 


WELL NO 6 462602087230001 80-07-24 1200 190 187 8.3 7.5 


WELL NO 17 462421087242701 80-07-24 1415 160 73 9.0 7.5 


WELL NO P4 462702087252702 80-07-24 1630 118 134 8.5 7.0 2 .50 


WELL NO 15 462811087262501 80-07-24 1820 179 391 7.8 7.0 


WELL NO 34 462553087253901 60-07-25 1030 158 97 8.8 7.5 


WELL NO 28 462600087274901 80-07-25 1230 101 106 8.8 7.5 


WELL NO 21 462703087270701 60-07-25 1455 254 338 8.2 7.0 1 1.5 


WELL NO P2 462443087262901 80-07-29 1200 135 210 8.0 7.0 4 .20 


WELL NO 25 462421087275001 80-07-29 1510 75 78 8.8 7.5 


WELL NO 27 462515087284801 90-07-29 1650 70 76 8.7 23.5 3 2.2 


WELL NO 31 462630087310401 80-07-30 0930 60 224 7.8 6.0 40 .50 


WELL NO 19 462730087290701 80-07-30 1235 80 200 7.3 6.5 3 .25 




� 
633QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

NITRO-�HARD-�MAGNE-�SODIUM POTAS-

LOCAL� GEN, HARD- NESS, CALCIUM SIUM, SODIUM,�SIUM,
AD-�

IDENT-�DATE DIS- NESS NONCAR- DIS- DIS- DIS-�SORP- DIS-


I-�OF� TION SOLVED
SOLVED (MG/L BONATE SOLVED SOLVED SOLVED�

FIER�SAMPLE (MG/L AS (MG/L (MG/L (MG/L (MG/L SODIUM RATIO (MG/L 


AS N) CAC03)��AS CA)��AS NA) PERCENT�AS K)
CAC031 AS MG)�


MAROUETTF 


WELL NO 12 80-07-21 .25 32 0 10 1.7 1.5 9 .1 .4 


WELL NO 10 80-07-21 32 3 10 1.8 1.0 6 .1 .4 


WELL NO 26 80-07-22 .02 50 0 16 2.5 .9 4 .1 .5 


WELL NO 30 80-07-22 .05 29 0 8.5 1.9 1.3 9 .1 .6 


WELL NO 1 80-07-23 61 0 16 5.0 3.0 10 .2 1.2 


WELL NO 2 80-07-23 .17 77 0 24 4.2 1.2 3 .1 .9 


WELL NO 14 80-07-23 78 0 23 5.0 1.0 3 .0 .5 


WELL NO 5 80-07-24 73 0 21 5.0 1.0 3 .1 .7 


WELL NO 6 80-07-24 84 0 24 5.8 3.8 9 .2 1.4 


WELL NO 17 80-07-24 .05 30 0 8.9 1.8 1.7 11 .1 .5 


P4 80-07-24 .1 .6
WELL NO� 68 0 19 5.0 1.0 3 


WELL NO 15 80-07-24 1.2 190 17 51 15 2.9 3 .1 1.2 


WELL NO 34 80-07-25 .07 44 0 13 2.8 .7 3 .0 .5 


WELL NO 28 80-07-25 .29 49 0 15 2.9 .7 3 .0 .4 


WELL NO 21 80-07-25 160 44 47 10 3.0 4 .1 1.0 


WELL NO P2 80-07-29 96 0 30 5.2 1.2 3 .1 .6 


WELL NO 25 80-07-29 .09 31 0 8.9 2.1 1.6 10 .1 .6 


WELL NO�80-07-29 0 1.8 4 .5
27 32 10 .6 .0 


WELL NO 31 80-07-30 100 0 32 5.9 1.8 4 .1 .7 


WELL NO�80-07-30 83 19 5.7 9 .2
19 24 3.8 1.3 




 

 

 

 

 

634� QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEFFEMBER 1980--Continued 

SOLIDS, 

LOCAL 
IDENT- DATE 

BICAR-
BONATE CAR-

ALKA-
LINITY 

CARBON 
DIOXIDE 

DIS-
SULFATE 
DIS-

CHLO-
RIDE, 
DIS-

FLUO-
RIDE, 
DIS-

SILICA, 
DIS-
SOLVED 

RESIDUE 
AT 180 
DEG. C 

I-
FIEP 

OF 
SAMPLE 

(MG/L 
AS 

HCO3) 

BONATE 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

SOLVED 
(MG/L 
AS CL) 

SOLVED 
(MG/L 
AS F) 

(MG/L
AS 

SI02) 

DIS-
SOLVED 
(MG/L) 

MAROUETTE 

WELL NO 12 80-07-21 32 5 35 .1 5.2 .4 .0 48 

WELL NO 10 80-07-21 42 5 43 .1 3.5 .3 .0 5.9 

WELL NO 26 80-07-22 60 1 51 .4 2.8 .5 .1 56 

WELL NO 30 80-07-22 33 5 35 .1 1.3 .5 .1 37 

WELL NO 1 80-07-23 80 1 66 .5 1.9 .5 .1 

WELL NO 2 80-07-23 100 0 82 1.6 3.0 .4 .1 109 

WELL NO 14 80-07-23 95 0 73 23 5.6 .7 .0 

WELL NO 5 80-07-24 91 0 70 .9 3.6 .6 .1 

WELL NO 6 80-07-24 120 0 98 1.0 3.7 .7 .1 103 

WELL NO 17 80-07-24 43 4 42 .1 3.1 .4 .0 47 

WELL NO P4 80-07-24 99 1 67 .4 4.9 .5 .1 

WELL NO 15 80-07-24 210 0 172 5.3 9.8 13 .1 246 

WELL NO 34 80-07-25 52 3 48 .1 3.9 .5 .1 55 

WELL NO 28 80-07-25 70 1 59 .2 5.3 .5 .1 B2 

WELL NO 21 80-07-25 140 0 110 1.4 48 5.6 .1 

WELL NO P2 80-07-29 130 0 100 2.0 2.0 .5 .1 

WELL NO 25 80-07-29 38 2 34 .1 3.0 .3 .1 42 

WELL NO 27 80-07-29 37 1 28 .1 3.6 .3 .1 

WELL NO 31 80-07-30 136 0 110 3.4 3.2 .9 .1 

WELL NO 19 80-07-30 78 0 62 6.1 26 3.4 .1 



��

635QUALITY OF GROUND WATER� 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SWIEMBER 1980-Continued 

SOLIDS,�NITRO- NITRO-�NITRO-• NITRO-

SUM OF� GEN, GEN,��
SOLIDS•�NITRO- GEN,��NITRO-�
GEN,� NITRO-• 


LOCAL�CONSTI- DIS-�� GEN•
GEN, NITRATE NITRATE GEN, NITRITE NITRITE�

IDENT-�DATE TUENTS, SOLVED NITRATE DIS-� DIS- NO2•NO3
DIS- NITRITE DIS-�

I-�OF�
DIS- (TONS TOTAL SOLVED SOLVED TOTAL SOLVED SOLVED TOTAL 


FIER�SAMPLE�(MG/L (MG/L��
SOLVED PER�� (MG/L��(MG/L��
(MG/L (MG/L (MG/L 

(MG/L) AC-FT)��AS N)��AS N)��AS NO2)��
AS N) AS NO3) AS N) AS N) 


MARQUETTE 

WELL NO 12 80-07-21 .07 .20 .89 -- .00 .00 

WELL NO 10 80-07-21 40 .05 .07 .00 .07 

WELL NO 26 80-07-22 .08 .00 .00 .00 .00 

WELL NO 30 80-07-22 .05 .04 .18 .00 .00 

WELL NO 1 80-07-23 43 .06 .14 .00 .14 

WELL NO 2 80-07-23 .15 .13 .58 .00 .00 

WELL NO 14 80-07-23 51 .07 .06 .00 .06 

WELL NO 5 80-07-24 47 .06 .42 .00 .42 

WELL NO 6 80-07-24 .14 

WELL NO 17 80-07-24 .06 .03 .13 .00 .00 

WELL NO�P4 80-07-24 6 .01 .04 .00 .04 

WELL NO 15 80-07-24 .33 1.2 5.3 .00 .00 

WELL NO 34 80-07-25 .07 .07 .31 .00 .00 --

WELL NO 28 80-07-25 .11 .28 1.2 .00 .00 

WELL NO 21 80-07-25 55 .07 .19 .00 .19 

WELL NO P2 80-07-29 63 .09 .00 .00 .00 

WELL NO 25 80-07-29 .06 .09 .40 .00 .00 

WELL NO�27 80-07-29 21 .03 .11 .00 .11 

WELL NO 31 80-07-30 71 .10 .00 .00 .00 

WELL NO�19 80-07-30. 68 .09 .08 .00 .08 



 

636� QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEVITIMBER 1980--Continued 

NITRO-�NITRO-�NITRO..�NITRO.. NITRO.. NITRO-

GEN, NITRO-. GENII NITRO- GEN, NITRO- GEN• GEN,AM.- GEN.AM-


LOCAL�NO2•NO3 GEN,��AMMONIA GEN,��GEN.��
AMMONIA ORGANIC MONIA • MONIA • 

IDENT-�DATE�
DIS- AMMONIA DIS- AMMONIA DIS- ORGANIC DIS- ORGANIC ORGANIC 


I-�OF SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVE() TOTAL DIS.

FIER�SAMPLE�(MG/L��(MG/L (MG/L��(MG/L��(MG/L��
(MG/L (MG/L (MG/L (MG/L


AS N) AS N)�� A5 N) AS N)
AS N)�AS NH4) AS NH4) AS N)��AS N)��


MAROUETTE 

WELL NO 12 80-07-21 .20 .01 .01 .04 .05 

WELL NO 10 80-07-21 .00 .00 .06 .06 

WELL NO 26 80-07-22 .00 .02 .03 .00 .02 

WELL NO 30 80-07-22 .04 .00 .00 .01 ...... .01 

WELL NO�1 80-07-23 .00 .00 .00 .00 

WELL NO 2 80-07-23 .13 .01 .01 .03 .04 

WELL NO 14 80-07-23 .00 .00 .08 .08 

WELL Nn 5 80-07-24 .00 .00 ..... .05 .05 

WELL NO 6 80-07-24 .03 

WELL NO 17 80-07-24 .03 .00 .00 .02 .02 

WELL NO�P4 80-07-24 .00 .00 .12 .12 

WELL NO 15 80-07-24 1.2 .00 .00 .01 .01 

WELL NO 34 80-07-25 .07 .00 .00 .00 ...- .00 

WELL NO 28 80-07-25 .28 .00 .00 .01 -- .01 

WELL NO 21 80-07-25 .00 .00 .00 .00 

WELL NO P2 80-07-29 .03 .04 .00 .01 

WELL NO 25 80-07-29 .09 .01 .01 .00 .00 

WELL NO�27 80-07-29 .00 .00 .02 .02 

WELL NO 31 80-07-30 .... .00 .00 .07 .07 

WELL NO 19 80-07-30 .00 .00 .01 .01 



 

���

637QUALM OF GROUND WATER� 

WATER QUALITY DATA, WATER YEAR OCTOBIR 1979 TO SEPTINBER 1980--Continued 

PHOS.-��

PHORUS.�PM0S- RMORUS, PHORUS, PHORUS, 


LOCAL� NITRO- NITRO- PHOS- ORTHOPH PHOS- PHORUS. ORTHOPH ORTHOPH ORTHOPH 

IDENT-�DATE�GEN• PHORUS, OSPHATE PHORUS. DIS- OSPHATE OSPHATE OSPHATE 


()MOS..�PHOS.. P1405... 


GEN*�

I-�OF�
TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL DISSOL. DISSOL. 


FIER�SAMPLE� (MG/L (MG/L��(MG/L��
(MG/L (MG/L��(MG/L (MG/L (MG/L��(MG/L

AS N)�AS P1� AS P)��AS P)��
AS NO3)�AS PO4) AS PO4) AS P) AS PO4) 


MARQUETTE 

WELL NO 12 80-07-21 .020 .00 .00 

WELL NO 10 80-07-21 .13 .58 .030 .00 .09 .00 

WELL NO 26 80-07-22 .020 .01 .03 

WELL No 30 80-07-22 .010 .01 .03 

WELL NO 1 80-07-23 .14 .62 .040 .09 .12 .03 

WELL NO 2 80-07-23 .010 .00 .00 

WELL NO 14 80-07-23 .14 .62 .040 .09 .12 .03 

WELL NO 5 80-07-24 .47 2.1 .030 .12 .09 .04 

WELL NO 6 80-07-24 .020 

WELL No�17 80-07-24 .020 .00 .00 

WELL NO�P4 80-07-24 .16 .71 .030 .03 .09 .01 

WELL NO 15 80-07-24 .010 .00 .00 

WELL Nn 34 80-07-25 .010 .00 .00 

WELL NO 28 80-07-25 .020 .01 .03 

WELL NO 21 80-07-25 .19 .84 .020 .00 .06 .00 

WELL NO P2 80-07-29 .01 .04 .020 .03 .06 .01 

WELL NO 25 80-07-29 .010 .01 .03 

WELL NO�27 80-07-29 .13 .58 .060 .06 .18 .02 

WELL NO 31 80-07-30 .07 .31 .010 .03 .03 .01 

WELL NO�19 80-07-30 .09 .40 .020 .00 .06 .00 
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� 

QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

ALUM-� BERYL-� CHRO-

INUM,�BARIUM, LIUM, BORON, CADMIUM MIUM, COBALT, COPPER, 


LOCAL� TOTAL�TOTAL�TOTAL TOTAL�TOTAL
TOTAL�TOTAL��TOTAL�

IDENT-�DATE�
RECOV- ARSENIC RECOV- RECOV- RECOV- RECOV- RECOV- RECOV- RECOV-


I-�OF ERABLE TOTAL ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE 

FIER�SAMPLE�(UG/L�(UG/L� (UG/L��
(UG/L�(UG/L�(UG/L (UG/L��(UG/L (UG/L 


AS AS) AS BA) AS B)�
AS AL)� AS BE)�AS CD) AS CR) AS CO) AS CU) 


MARQUETTE 

WELL NO�12 80-07-21 

WELL NO�10 80-07-21 60 1 <50 0 10 0 2 

WELL NO 26 80-07-22 

WELL NO 30 80-07-22 

WELL NO�1 80-07-23 50 6 <50 10 10 0 10 0 3 

WELL NO 2 80-07-23 

WELL NO 14 80-07-23 20 2 <50 0 6 0 10 0 18 

WELL NO 5 80-07-24 10 2 100 0 20 1 10 0 3 

WELL NO 6 80-07-24 

WELL NO�17 80-07-24 

WELL NO P4 80-07-24 40 1 100 10 6 0 10 0 1 

WELL NO 15 80-07-24 

WELL NO 34 80-07-25 

WELL NO 28 80-07-25 

WELL NO 21 80-07-25 60 0 100 0 70 0 20 0 3 

WELL NO P2 80-07-29 30 2 <50 0 20 0 10 0 1 

WELL NO 25 80-07-29 

WELL NO�27 80-07-29 140 1 100 0 7 0 <10 0 1 

WELL NO 31 80-07-30 40 0 <50 0 70 0 <10 1 1 

WELL NO�19 80-07-30 40 1 <50 0 90 0 10 0 0 



639QUALITY OF GROUND WATER� 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980--Continued 

IRON,� MANGA- MANGA.. 

IRON.� LEAD, LITHIUM NESE, NESE, MANGA- MERCURY
SUS-�


LOCAL� TOTAL PENDED IRON, TOTAL TOTAL TOTAL SUS- NESE, TOTAL 

IDENT-�DATE RECOV- RECOV- DIS- RECOV- RECOV- RECOV- PENDED DIS- RECOV-


I-�OF ERABLE ERABLE SOLVED FRABLE ERARLE ERABLE RECOV. SOLVED ERABLE 

FIER�SAMPLE�(UG/L�(UG/L��(UG/L��(UG/L��
(UG/L�(UG/L (UG/L (UG/L (UG/L 


AS FE)�AS FE) AS LI) AS MN) AS HG)
AS FE)�AS PB)��AS MN)��AS MN)��


MARQUETTE 


WELL NO� 80-07-21 390 0 1
12 390 0 0 

WELL NO�10 80-07-21 110 100 10 6 10 10 0 10 .2 

WELL NO 26 80-07-22 100 90 10 50 0 50 

WELL NO 30 80-07-22 100 100 0 0 0 0 

WELL NO 1 80-07-23 540 3 10 10 <.1 
WELL NO 2 80-07-23 1700 1700 10 50 30 20 

WELL NO�14 80-07-23 120 7 10 10 .1 
WELL NO 5 80-07-24 90 3 10 10 .1 
WELL NO 6 80-07-24 260 250 10 10 0 10 

WELL NO� 80-07-24 230 10 017 240 10 10 

WELL NO�P4 80-07-24 50 0 0 10 <.1 

WELL NO 15 80-07-24 570 570 0 20 20 3 

WELL NO 34 80-07-25 90 90 0 10 9 1 

WELL NO 28 80-07-25 90 90 0 10 10 0 

WELL NO 21 80-07-25 90 1 0 40 <.1 

WELL NO P2 80-07-29 70 1 0 110 <.1 

WELL NO 25 80-07-29 80 70 10 10 8 2 

WELL NO�27 80-07-29 150 2 0 10 <.1 
WELL NO 31 80-07-30 1300 6 10 150 <.1 

WELL NO�19 80-07-30 50 1 0 10 <.1 
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QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1979 TD SEPTEMBER 1980--Continued 

MOLYB-� STRON-

DENUM, NICKEL,�SILVER, TIUM, ZINC, CARBON,�URANIUM 


LOCAL� TOTAL TOTAL SELF- TOTAL TOTAL TOTAL ORGANIC�DIS-

IDENT-�DATE�
RECOV- RECOV- NIUM, RECOV- RECOV- RECOV- DIS- CYANIDE SOLVED, 

I-�OF�
ERABLE ERABLE TOTAL ERABLE ERABLE ERABLE SOLVED TOTAL EXTRAC-


FIER�SAMPLE� (UG/L (UG/L (MG/L (MG/L��TION
(UG/L (UG/L��(UG/L��(UG/L��

AS MO)�AS NI)�AS AG)��AS ZN)��AS CN)�
AS SE) AS SR) AS C)�(UG/L) 


MARQUETTE 

WELL NO 12 80-07-21 

WELL NO 10 80-07-21 1 0 0 0 10 1.2 .00 

WELL NO 26 80-07-22 

WELL NO 30 80-07-22 

WELL NO 1 80-07-23 2 0 0 0 70 10 1.0 .00 

WELL NO 2 80-07-23 

WELL NO 14 80-07-23 1 2 0 0 40 20 1.6 .00 

WELL NO 5 80-07-24 2 2 0 0 50 10 2.1 .00 

WELL NO 6 80-07-24 

WELL NO 17 80-07-24 

WELL NO�P4 80-07-24 1 1 0 0 40 10 4.8 .00 .08 

WELL NO 15 80-07-24 

WELL NO 34 80-07-25 

WELL NO 28 80­07-25 

WELL NO 21 80-07-25 2 0 0 0 80 20 8.5 .00 

WELL NO P2 80-07-29 1 2 0 0 70 10 1.7 .00 .21 

WELL NO 25 80-07-29 

WELL NO�27 80-07-29 1 1 0 0 30 10 4.0 .00 .11 

WELL NO 31 80-07-30 1 6 0 0 140 10 7.0 .00 .05 

WELL NO�19 80-07-30 2 1 0 0 100 10 4.6 .00 .11 
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TEMPERATURE OF GROUND WATER� 641 


Temperatures of ground water are measured as part of a state-wide water resource investigation 

in cooperation with Michigan Department of Natural Resources. The purpose of these measurements is 

to determine the natural ground-water temperature of selected points throughout the State. These 

data can be used to estimate ground-water temperatures in many areas in the State. Measurements of 

temperature were made by means of "lazy" thermometers (Heath, 1964). 


TEMPERATURE (°C) OF GROUND WATER AT INDICATED DEPTH 


WATER� WATER� WATER 

TEMPER-� TEMPER-� TEMPER-

ATURE� ATURE� ATURE 


DATE�(°C)�DATE�(°C)�DATE�(°C) 


ALGER COUNTY, 45N 19W 25BDCD1 (LAT 46.16'08", LONG 86°37'38") DEPTH 66 ft (20 m) 


7.0 

JAN 15, 1980�

OCT 10, 1979 9.0��APR 17 . . . 6.5��JUL 2 . . .��


8.0 


CLINTON COUNTY, 6N 2W 16DDAD1 (LAT 42°54'10", LONG 84°32'35") DEPTH 23 ft (7 m) 


12.0
OCT 22, 1979� DEC 21 . . . 11.5 JAN 21 . . . 10.5 

NOV 27 . . .�
12.0 


DICKINSON COUNTY, 43N 28W 32ADAB1 (LAT 46°04'59", LONG 87°49'37") DEPTH 31 ft (9 m) 


NOV�7.5�� 7.5��SEP 24 . . .�7.0
7, 1979 FEB 19 . . . 

JAN�7.5
3, 1980�


HILLSDALE COUNTY, 7S 2W 10BDDD1 (LAT 41°52'36", LONG 84°31'37") DEPTH 20 ft (6 m) 

� �


OCT�9.5 10.5 10.0
4, 1979� DEC 10 . . .�FEB 22 . . .�

NOV 13 . . .�
10.0 


INGHAM COUNTY, 3N 1E 7DDCA1 (LAT 42°39'34", LONG 84.21'49") DEPTH 41 ft (12 m) 

����


OCT 18, 197P 10.5 10.5 8.5
�JAN 25, 1980 �APR 24 . . .�


NOV 20 . . .�10.5�FEB 28 . . .�MAY 30 . . .�
9.5 10.0 

DEC 19 . . .�10.5 MAR 27 . . .�

� 
JUN 26 . . .�
8.5 10.0 


LENAWEE COUNTY, 5S lE 12DDBD1 (LAT 42°02'46", LONG 84°15'06") DEPTH 39 ft (12 m) 

�� �
 

OCT�9.5 9.5 9.5
1, 1979 �FEB 22 . . .�JUN 25 . . .�
�

NOV 14 . . .�9.5�MAR 24 . . .��JUL 23 . . .�
9.5 9.5 

DEC 13 . . .�10.0 MAY 8 . . .��AUG 28 . . .�
9.5 9.5
�
 
JAN 16, 1980 9.5 


MENOMINEE COUNTY, 37N 26W 19DADA1 (LAT 45°35'00", LONG 87°33'15") DEPTH 17 ft (5 m) 

� �


OCT 24, 1979� MAR 17 . . .�JUL 23 . . .�
10.5 5.5 8.5 

JAN 2, 1980�
8.0 




 

 
 
 
  

   
       
    

      
        
      

   
        
        

   
        
        

642 TEMPERATURE OF GROUND WATER 

TEMPERATURE (°C) OF GROUND WATER AT INDICATED DEPTH-CONTINUED 

DATE 

WATER WATER 
TEMPER- TEMPER- 
ATURE ATURE 
(°C) DATE (°C) 

MONROE COUNTY, 7S 6E 15ADBB1 (LAT 41°52'35", LONG 83°41'40") 

DATE 

DEPTH 17 ft (5 m) 

WATER 
TEMPER-
ATURE 
(°C) 

OCT 1, 1979 11.0 JAN 16, 1980 10.5 MAY 5 . . . 8.5 
NOV 16 . . . 11.0 FEB 21 . . . 9.5 JUN 17 . . . 9.0 
DEC 13 . . . 11.5 MAR 25 . . . 9.0 

OAKLAND COUNTY, 5N 8E 8ACAC1 (LAT 42°51'16", LONG 83032'15") DEPTH 42 ft (13 m) 

OCT 2, 1979 10.0 FEB 11 . . . 9.0 JUN 26 . . . 9.0 
NOV 1 . . . 9.0 MAR 20 . . . 9.0 JUL 30 . . . 9.0 
DEC 6 9.0 MAY 13 . . . 8.5 SEP 4 . . . 9.0 
JAN 3, 1980 9.0 

ONTONAGON COUNTY, 46N 38W 30ADDD1 (LAT 46°21'18", LONG 89°05'43") DEPTH 50 ft (15 m) 

OCT 1, 1979 7.5 FEB 13, 1980 7.0 JUN 23 . . . 7.0 
NOV 8 . . . 7.0 MAR 17 . . . 6.5 JUL 31 . . . 7.0 
DEC 19 . . . 7.0 APR 28 . . . 7.0 SEP 4 . . . 6.5 

ROSCOMMON COUNTY, 24N 2W 20BABA1 (LAT 44°27'22", LONG 84°35'07") DEPTH 12 ft (4 m) 

OCT 19, 1979 9.5 JAN 17, 1980 6.0 APR 17 . . . 4.5 
NOV 23 . . . 8.5 FEB 19 . . . 5.0 MAY 26 . . . 5.5 
DEC 18 . . . 7.0 MAR 19 . . . 4.5 JUN 19 . . . 7.0 



  
  
  
  
  
  

  
  
  
  
  
  
  
  
  

  

  
  
  
  

  

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  

  
  

  
  
  
  
  

  

  

  
  

  

  

  

  
  
  

  

  

  

  
  
  
  
  

  
  
  
  
  

 

   

 

   

 

   

 

   

 

   
  

 

   

 

   

 

 

 

   

 

   

 

   

 

   

 

   

 

 

 

   

 

   
  

  
  
  
  
  
  
  
  

  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  

  

 
 
 
 
 
 
 

INDEX 


Accuracy of data 

Acknowledgment 

Acre-foot, definition of 

Adenosine triphosphate, definition of 

Adrian, River Raisin near 

South Branch River Raisin near 


Afton, Pigeon River (tributary to Indian 

River) at 


Algae, definition of 

Algal growth potential, definition of 

Alger County, ground-water levels 


ground-water quality 

ground-water temperatures 


Alicia, Flint River near 

Allen, Hog Creek near 

Hog Creek Tributary near 


Alma, Pine River (tributary to Chippewa 

River) at 


Almont, North Branch Clinton River at 

Alpena, Thunder Bay River at 

Thunder Bay River near 


Alpena County, ground-water levels 

Alpha, Paint River near 

Alston, Sturgeon River (tributary to Lake 


Superior) near 

Analyses of samples collected at 


miscellaneous lakes 

Analyses of samples collected at 


miscellaneous sites 

Andersonville, Huron River near 

Ann Arbor, Huron River at 

Aquifer, definition of 

Arenac County, ground-water levels 

Armada, Coon Creek near 

East Branch Coon Creek at 

Highbank Creek near 


Armstrong Creek near Montrose 

Artesian, definition of 

Artificial substrate, definition of 

Ash mass, definition of 

Athens, Nottawa Creek near 

Atlas, Kearsley Creek near 

Auburn Heights, Clinton River at 


Galloway Creek near 

Au Gres River, East Branch, at Mclvor 

near National City 


Augusta, Augusta Creek near 

Augusta Creek near Augusta 

Au Sable, Au Sable River near 

Au Sable River, at Grayling 


at Mio 

near Au Sable 

East Branch, at Grayling 

South Branch, near Luzerne 


Bad River, at St. Charles 

near Brant 

South Fork, at Brant 

at St. Charles 


Bacteria, definition of 

Bangor, Black River (tributary to Lake 


Michigan) at 

Black River near 

Black River Drain near 

Haven and Max Lake Drain near 


Baraga County, ground-water levels 

Barry County, ground-water levels 

Battle Creek at Battle Creek 

Battle Creek, Battle Creek at 


Kalamazoo River near 

Bay County, ground-water levels 

Bean Creek at Hudson 

Bear Creek (tributary to Lake Huron) 


near Fergus 

Bear Creek (tributary to Lake Michigan) 


near Muskegon 

Beaver Creek, near Melstrand 

at Nelson 

at St. Charles 


Beaver Grove, Big Creek near 

Cedar Creek near 

Cherry Creek near 


Page 

12 

2 

2 

2 


552 

552 


327 

4 

4 


597 

615-631 


641 

403 

197 

544 


410 

551 


352-353 

346-351 


597 

165 


46 


590-595 


563-589 

552 

514 

4 


597,598 

551 

465 

551 

550 

4 

8 

4 


199 

550 

452 

453 

549 

369 

224 

224 


362-368 

354-356 


361 

362-368 


357 

358-360 


555 

555 

555 

555 

4 


545 

220 

545 

545 

598 

598 

222 

222 

223 

599 

560 


556 


296 

543,581-585 


555 

555 

542 

542 

542 


Beaver Lake near Melstrand 

Beaverton. Tobacco River at 

Bed material, definition of 

Beebe Creek near Hillsdale 

Belle River, at Memphis 


North Branch, at Imlay City 

Benzonia, Betsie River near 


Crystal Lake Outlet near 

Bergland, West Branch Ontonagon River 


near 

Berrien Springs, St. Joseph River at 

Bessemer, Black River (tributary to Lake 


Michigan) near 

Betsie River near Benzonia 

Bichler Creek near Escanaba 

Big Beaver Creek near Warren 

Big Creek, near Beaver Grove 


near Green Garden 

near Harvey 


near Sands 


near Sands Station 

Biochemical oxygen demand, definition of 

Biomass, definition of 

Birmingham, River Rouge at 

Black Creek (tributary to Kearsley Creek) 


near Davison 

Black Creek (tributary to Lake Michigan), 


near Muskegon 

Black River (tributary to Cheboygan 


River), near Tower 

Black River (tributary to Lake Michigan) 


at Bangor 

near Bangor 

near South Haven 


Black River (tributary to Lake Michigan) 

near Garnet 


Black River (tributary to Lake Superior) 

near Bessemer 


Black River (tributary to Middle Branch 

Escanaba River) near Republic 


Black River (tributary to St. Clair 

River) near Fargo 


Black River Drain near Bangor 

Blue-green algae, definition of 

Boardman River near Mayfield 

Bolton, Thunder Bay River near 

North Branch Thunder Bay River near 


Bond Falls Canal near Paulding 

Bond Falls Reservoir near Paulding 

Bottom material, definition of 

Boyne City, Boyne River near 

Boyne River near Boyne City 


Brady Creek, at Ithaca 

near Ithaca 


Branch County, ground-water levels 

Brandywine Creek near Covert 


near Paw Paw 

Brent Run near Montrose 

Bridgeton, Muskegon River at 

Muskegon River near 

Brimley, East Branch Waiska River near 

West Branch Waiska River near 


Brule River near Florence, WI 

Brundage Creek near Honor 

Brush Creek at Lawrence 

Buck Creek at Grandville 

Burlington, St. Joseph River (tributary 


to Lake Michigan) near 

Butternut Creek near Genesee 

Byron, Shiawassee River at 


Cady, Red Run near 

Caledonia, Thornapple River near 

Calhoun County, ground-water levels 

Carp Creek at Ishpeming 

Carp River near Negaunee 

Carrier Creek, near Grand Ledge 


near Lansing 

Carson City, Fish Creek at 


643 


Page 

590-595 


408 

4 


548 

449 

448 


546,549 

546 


32 

548 


25 

546,549 


553 

460 


542,561, 

563-568 


561 

62-63,561, 


563-568 

542,561, 

563-568 


561,563-568 

4 

4 


493 


550 


546,548 


329 


545 

220 

545 


547 


25 


547 


445-447 

545 

6 


317 

344 

345 

28 

29 

4 


549 

549 


555 

555 

599 

545 

545 

401 

548 


284-295 

547 

547 

163 

553 

545 

548 


196 

395 


386-388 


462 

263 


599,.600 

547 

61 

548 

256 

546 
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Carter Creek near Honor 

Caseville, Pigeon River near 

Caspian, Iron River at 

Cass City, Cass River at 

South Branch Cass River near 


Cass County, ground-water levels 

Cass River, at Cass City 

at Frankenmuth 

at Vassar 

at Wahjamega 

South Branch, near Cass City 


Cedar Creek (tributary to Lake Michigan) 

near South Haven 


Cedar Creek (tributary to Lake Superior) 

near Beaver Grove 


near Gentian 

near Harvey 


near Sands 


Cells/volume, definition of 

Central-Stadler Drain near Montrose 

CFS-day, definition of 

Champion, Peshekee River near 

Chapel Creek near Melstrand 

Chapel Lake near Melstrand 

Chassell, Sturgeon River near 

Cheboygan, Cheboygan River at 


Cheboygan River near 

Cheboygan County, ground-water levels . 

Cheboygan River, at Cheboygan 

near Cheboygan 


Chelsea, North Fork Mill Creek near 

Chemical oxygen demand, definition of 

Cherry Creek, near Beaver Grove 


near Cascade 

near Gentian 

near Harvey 


near Sands 


Chilson Creek, at Pettysville 

near Pettysville 


Chipmunk Creek near Genesee 

Chippewa County, ground-water levels . 

Chippewa River near Mount Pleasant 

Chlorophyll, definition of 

Cisco Branch Ontonagon River at Cisco 


Lake Outlet 

Clam River at Vogel Center 

Clarendon, St. Joseph River (tributary to 


Lake Michigan) at 

Clinton County, ground-water levels 

ground-water temperatures 


Clinton River, at Auburn Heights 

at Clarkston 

at Mount Clemens 

at Sterling Heights 

by-pass at mouth at Mt. Clemens 

by-pass below weir at Mt. Clemens 

Middle Branch, at Macomb 


near Macomb 

near Drayton Plains 

near Fraser 

near Pontiac 

North Branch, at Almont 

near Meade 

near Mount Clemens 

near Romeo 


Clio, Silver Creek near 

Coldwater River near Hodunk 

Cole Creek near Flushing 

Color unit, definition of 

Collison Creek at Honor 

Columbiaville, North Branch Flint River 


near 

South Branch Flint River near 


Comstock, Kalamazoo River at 

Congdon Drain at Wixom 

Contents, definition of 

Control, definition of 

Control structure, definition of 

Coon Creek, near Armada 

East Branch, at Armada 


near New Haven 

Cooperation 

Copper Creek near Oscoda 

Cornell, Escanaba River at. 

Cosperville, IN, North Branch Elkhart 


River near 


Page 

554 


425-433 

162 

405 

404 

600 

405 

407 

551 

406 

404 


545 


542,562, 

569-574 


561,569-574 

64-65,561, 


569-574 

542,561, 

563-568 


4 

550 

4 


547 

543,581-585 


590-595 

47-57 


331-343 

328 


600,601 

331-343 


328 

506-507 


4 

542,562, 

575-580 


562,569-574 

562,569-574 

66-67,562, 


569-574 

542,562, 

569-574 


559 

559 

550 

601 

409 


5 


33 

276 


548 

601 

641 

452 


556,557 

468-480 


458 

482 

481 

467 

551 

451 

463 

557 


551,557 

551 

466 

551 

550 

198 

550 


5 

554 


546 

392 

225 

558 


5 

5 

5 


551 

465 

551 


1 

554 


139-148 


206 


Covert, Brandywine Creek near 

Crawford County, ground-water levels 

Crest-stage partial-record stations 

Crystal Falls, Michigamme River near . 

Paint River at 


Crystal Lake Outlet near Benzonia 

Crystal River near Glen Arbor 

Cubic feet per second per square mile, 


definition of 

Cubic foot per second, definition of 


Dansville, Deer Creek (tributary to Red 

Cedar River) near 


Davis Creek near South Lyon 

Davison, Black Creek (tributary to 


Kearsley Creek) near 

Kearsley Creek near 


Decatur, Dowagiac Drain near 

Lake of the Woods Drain near 


Deer Creek (tributary to Red Cedar River) 

near Dansville 


Deer Creek (tributary to North Branch 

Clinton River) near Meade 


Deer Lake Outlet near LacLaBelle 

Deerlick Creek near South Haven 

Definition of terms 

Delhi Mills, Huron River at 

Delta County, ground-water levels 

Detroit, Detroit River at 


River Rouge at 

Detroit River at Detroit 

Detroit River, streams tributary to, 


crest-stage partial-record stations. 

gaging-station records 

measurements at miscellaneous sites 


Dexter, Huron River near 

Mill Creek (tributary to Huron River) 


near 

Diatoms, definition of 

Dickinson County, ground-water levels 


ground-water temperatures 

Discharge at, partial-record stations 


and miscellaneous sites 

Crest-stage partial-record stations 

Low-flow partial-record stations 

Miscellaneous sites 


Discharge, definition of 

Dissolved, definition of 

Diversity index, definition of 

Dober Mine Pond Outlet at Stambaugh 

Dowagiac Drain near Decatur 

Dowagiac River at Sumnerville 

Downstream order and station number 

Drainage area, definition of 

Drainage basin, definition of 

Drayton Plains, Clinton River near 


Sashabaw Creek near 

Dry Creek near Oscoda 

Dry mass, definition of 

Duff Creek at Marlette 


near Marlette 

Duffield, Jones Creek at 


Eagle, Looking Glass River near 

East Jordan, Jordan River near 

East Lansing, Red Cedar River at 

Eastmanville, Grand River at 

East Pond Creek at Romeo 

Eaton County, ground-water levels 

Eaton Rapids, Grand River near 

Elk River at Elk Rapids 

Elkhart, IN, St. Joseph River (tributary 


to Lake Michigan) at 

Elkhart River, at Goshen, IN 


North Branch near Cosperville, IN 

Empire, Otter Creek near 

Escanaba River, at Cornell 

East Branch, at Gwinn 

Middle Branch, at Humboldt 


near Greenwood 

near Ishpeming 

near Princeton 


Evans Ditch at Southfield 

Evart, Muskegon River at 

Ewen, South Branch Ontonagon River at 

Explanation, of ground-water level 


records 

of stage and water-discharge records 

of water-quality records 


Factors for converting English Units to 

International System (SI) Units 

Inside back cover 
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602 


547-552 

172 

164 

546 


546,586-589 


5 

5 


251 

558,559 


550 

396 

544 

544 


251 


551 

553 

545 

2-8 


511-513 

602 


483-493 

497 


483-492 


552 

483-498 


557 

502-503 


S10 

7 


602 

641 


542-560 

547-552 

542-546 

553-560 


5 

5 

5 


553 

544 

218 

8 

5 

5 


451 

450 

554 

4 


556 

556 

549 


258 

318-320 


253 

266-275 


464 

603 

249 

554 


208 

207 

206 

546 


139-148 

136-138 
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117 


118-119 

120-122 


495 

277-279 


547 


13-14 
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Page 

Fargo, Black River (tributary to St. Greenwood, Greenwood Release (Middle 


Clair River) near � 445-447 Branch Escanaba River) near 

Farmers Creek near Lapeer � 391 Greenwood Reservoir near 

Farmington, Upper River Rouge at �496 Middle Branch Escanaba River near 

Fawn River near White Pigeon � 548 Greenwood Release (Middle Branch Escanaba 

Fecal coliform bacteria, definition of �4 River) near Greenwood 

Fecal streptococcal bacteria, definition 


of � 4 

Felch, East Branch Sturgeon River near . 175 

Fennville, Kalamazoo River near �232 

Fergus, Shiawassee River near � 390 

Fish Creek at Carson City � 546 

Flat River at Smyrna � 261 

Flint, Flint River near � 400 


Gilkey Creek near � 397 

Swartz Creek at � 398 

Thread Creek near � 399 


Flint River, near Alicia � 403 

near Flint � 400,556 

near Fosters � 402 

near Otisville � 394 

North Branch, near Columbiaville �546 

South Branch, near Columbiaville �392 

near Millville � 549 


Florence, WI, Brule River near �163 

Menominee River near � 173 


Flushing, Cole Creek near � 550 

Misteguay Creek near � 551 


Greenwood Reservoir near Greenwood 

Ground-water level records by county 

Ground-water temperatures by county 

Gwinn, East Branch Escanaba River at 


Hamburg, Huron River near 

Hamilton, Rabbit River at 

Hardness, definition of 

Hardwood, East Branch Sturgeon River at 

Hart, Pentwater River near 

Harvey, Big Creek near 


Cedar Creek near 


Cherry Creek near 

Silver Creek at 

Silver Creek near 


Hasler Creek near Richfield 

Hastings, Thornapple River near 

Haven and Max Lake Drain near Bangor 

Henry Drain near Columbiaville 

Highbank Creek near Armada 


Ford Lake (Huron River) near Rawsonville�Hillman, Thunder Bay River near
518-519 

Ford River near Hyde � 149-161 

Foster City, Sturgeon River (tributary 


to Menominee River) near �179-181 

Fosters, Flint River near � 402 

Frank and Poet Drain at Trenton �552 

Frankenmuth, Cass River at � 407 

Fraser, Clinton River near � 463 

Freeman Drain near Montrose � 550 

Freesoil, Little Manistee River near .. 


Gage height, definition of 

Gaging station, definition of 

records 


Gaines, Jones Creek near 

Porter Drain near 


Galloway Creek, near Auburn Heights 

near Pontiac 


Garden City, Middle River Rouge near 

Garnet, Black River (tributary to Lake 


Michigan) near 

Genesee, Butternut Creek near 

Chipmunk Creek near 

Powers-Cullen Drain near 


Genesee County, ground-water levels 

Germfask, Manistique River at 

Gilkey Creek near Flint 

Glen Arbor, Crystal River near 

Shalda Creek near 


Gloede Ditch near Waldenburg 

Goodrich, Thread Creek near 

Goose Lake Outlet near Sands Station 

Goshen, IN, Elkhart River at 

Grand Blanc, Swartz Creek near 

Grand Ledge, Carrier Creek near 

Grand Marais, Hurricane River near 

Sable Creek near 

Sevenmile Creek near 

Sullivan Creek near 


Grand Rapids, Grand River at 

Plaster Creek at 


Grand River, at Eastmanville 

at Grand Rapids 

at Ionia 

at Jackson 

at Lansing 

at Portland 

near Eaton Rapids 

near Lyons 


Grand Sable Lake near Grand Marais 

Grand Traverse County, ground-water 


levels 

Grandville, Buck Creek at 

Grayling, Au Sable River at 

East Branch Au Sable River at 

Manistee River near 


Green algae, definition of 

Green Creek, near Palmer 

near Princeton 


Greenwood Afterbay near Greenwood 

Greenwood Diversion near Greenwood 

Greenwood, Greenwood Afterbay near 


Greenwood Diversion near 


546,549 


5 

5 


20-541 

549 

549 

453 

557 

552 


547 

395 

550 

550 

603 

547 

397 

546 

546 

552 

550 


133-135 

207 

550 

548 

543 

543 

543 

543 

265 

548 


266-275 

265 

260 

248 

255 

257 

249 

465 


590-595 


603 

548 


354-356 

357 

548 


7 

123-125,544 


126-128 

109-110 

111-113 

109-110 

111-113 


Hillsdale, Beebe Creek near 

Hillsdale County, ground-water levels 


ground-water temperatures 

Hodunk, Coldwater River (tributary to 


St. Joseph River) near 

Hog Creek, near Allen 

Tributary near Allen 


Holloway Reservoir near Otisville 

Holly, Swartz Creek near 

Holt, Sycamore Creek near 

Honor, Platte River near 

Hopkins, Rabbit River near 

Houghton Creek near Lupton 

Hoxeyville, Pine River (tributary to 


Manistee River) near 

Humboldt, Middle Branch Escanaba River 


at 

Huron River, at Ann Arbor 


at Delhi Mills 

at Milford 

at Ypsilanti 

near Andersonville 

near Dexter 

near Hamburg 

near New Hudson 


Hurricane. River near Grand Marais 

Hyde, Ford River near 

Hydrologic bench-mark station, definition 


of 

Hydrologic conditions 


graph of 

Hydrologic unit, definition of 


Imlay City, North Branch Belle River at 

Inchwagh Lake Outlet near South Lyon 

Indian Lake Outlet near Dowagiac 

Indian River, Indian River (tributary to 


Cheboygan River) at 

Indian River (tributary to Cheboygan 


River) at Indian River 

Indian River (tributary to Manistique 


River) near Manistique 

Ingham County, ground-water levels 

ground-water temperatures 


Inkster, Lower River Rouge at 

Instantaneous discharge, definition of 

Introduction 

Ionia, Grand River at 

Iosco County, ground-water levels 

Iron County, ground-water levels 

Iron Mountain, Pine Creek near 

Iron River at Caspian 

Ishpeming, Carp Creek at 

Middle Branch Escanaba River near 


Jackson County, ground-water levels 

Jackson, Grand River at 

Jeddo, Silver Creek near 

Jones Creek, at Duffield 


near Gaines 

Jordan River near East Jordan 


Page 


114-116 

108 

117 


114-116 

108 


597-614 

641,642 

136-138 


501 

548 


5 

176-178 


548 

62-63,561 


563-568 

64-65,561 


569-574 

66-67 

68-69 


542 

556 

262 

545 

556 

551 

549 

548 

604 

641 


198 

197 

544 

393 

550 

254 

546 

233 

549 


302 


106 

514 


511-513 

499 


515-517 

552 


502-503 

501 

500 

543 


149-161 


10 

2 

3 

5 


448 

559 

553 


325 


325 


547 

604 

641 

498 


5 

1 


260 

605 

605 


182-184 

162 

547 


118-119 


605 

248 

444 

549 

549 


318-320 
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Page 

Kalamazoo County, ground-water levels . 606 

Kalamazoo, Portage Creek (tributary to 


Kalamazoo River) at 229-231 

Portage Creek (tributary to Kalamazoo 


River) near 226 

West Fork Portage Creek at 228 


Kalamazoo River, at Comstock 225 

at Marshall 221 

at Saugatuck 234-246 

near Battle Creek 223 

near Fennville 232 


Kawkawlin, North Branch Kawkawlin River 

near 384 


Kawkawlin River, North Branch, near 

Kawkawlin 384 


Kearsley Creek, at Flint 556 

near Atlas 550 

near Davison 396 


Kent County, ground-water levels 606 

Kimball Drain near Swartz Creek 550 

Kingston Lake near Grand Marais 590-595 

Klacking Creek near Selkirk 549 

Koch-Warner Drain at Saline 559 

Koss, Menominee River below 186 


Lac LaBelle, Little Gratiot River near 542 

Lake County, ground-water levels 607 

Lake Erie, streams tributary to, crest-


stage partial-record stations 552 

gaging-station records 499-541 

measurements at miscellaneous sites 557-560 


Lake Huron, streams tributary to, crest-

stage partial-record stations 549-551 


gaging-station records 321-433 

low-flow partial-record stations 546 

measurements at miscellaneous sites 554-556 


Lake Linden, Trap Rock River near 58-60 

Lake Michigan, streams tributary to, 


analyses of samples collected at 

miscellaneous sites 586-589 


crest-stage partial-record stations 547-549 

gaging-station records 92-320 

low-flow partial-record stations 543-546 

measurements at miscellaneous sites 553,554 

analyses of samples 590-595 


Lake Orion, Paint Creek near 551 

Lake St. Clair, streams tributary to, 


crest-stage partial-record stations 551,552 

gaging-station records 450-482 

measurements at miscellaneous sites 556,557 


Lake Superior, streams tributary to, 

analyses of samples collected at 

miscellaneous sites 563-585 


analyses of samples 590-595 

crest-stage partial-record stations 547 

gaging-station records 20-83 

low-flow partial-record stations 542,543 

measurements at miscellaneous sites 553 


Lakes and Reservoirs: 

Beaver Lake near Melstrand 590-595 

Bond Falls Reservoir near Paulding 29 

Chapel Lake near Melstrand 590-595 

Ford Lake near Rawsonville 518-519 

Grand Sable Lake near Grand Marais 590-595 

Greenwood Reservoir near Greenwood 108 

Holloway Reservoir near Otisville 393 

Kingston Lake near Grand Marais 590-595 

Marble Lake 590-595 

North Bar Lake near Empire 590-595 

School Lake near Glen Arbor 590-595 

Schweitzer Reservoir near Palmer 129 

Stony Lake near Washington 456 


Lake of the Woods Drain near Decatur 544 

Lansing, Carrier Creek near 256 


Grand River at 255 

Lapeer, Farmers Creek near 391 

Lawrence, Brush Creek at 545 

Paw Paw River at 545 


Leelenau County, ground-water levels 607 

ground-water quality, 615-631 


Lefler-Scothan Drain near Otisville 550 

Lenawee County, ground-water levels 608 


ground-water temperatures 641 

Lima Center, Mill Creek (tributary to 


Huron River) near 504-505,552 

North Fork Mill Creek near 508-509 


Lime Lake Outlet at Panama, IN 203 

Linden, Shiawassee River at 385 

List of gaging-stations, in downstream 


order, for which records are 

published VI-IX 


List of counties for which water-level 

records are published 


Little Gratiot River near Lac LaBelle 

Little Manistee River near Freesoil 

Little Muskegon River near Morley 

Livingston County, ground-water levels 

Looking Glass River near Eagle 

Lower River Rouge, at Dearborn 


at Inkster 

Low-flow investigation, Marquette Iron 


Range 

Low-flow partial-record stations 

Lupton, Houghton Creek near 

Luzerne, South Branch Au Sable River 


near 


Macatawa River near Zeeland 

Mackinac County, ground-water levels . 

Macomb, McBride Drain near 


Middle Branch Clinton River at 

Middle Branch Clinton River near 


Manchester, River Raisin at 

River Raisin near 


Manistee, Manistee River at 

Manistee River near 


Manistee River, at Manistee 

near Grayling 

near Manistee 

near Sherman 


Manistique, Indian River (tributary to 

Manistique River) near 


Manistique River above 

Manistique River near 


Manistique River, above Manistique 

at Germfask 

near Manistique 


Maple Rapids, Maple River at 

Maple River at Maple Rapids 

Map of Michigan, water-discharge stations 


water-quality stations 

ground-water observation wells 


Marble Lake 

Marenisco, Presque Isle River at 

Marquette County, ground-water levels 


ground-water quality 

Marquette Iron Range, low-flow 


investigation 

Marsh Creek near Garfield 

Marshall, Kalamazoo River at 

Mason, Sycamore Creek near 

Mayfield, Boardman River near 

McAllister, Menominee River near 

McBride Drain near Macomb 

Mclvor, East Branch Au Gres River at 

Meade, Deer Creek (tributary to North 


Branch Clinton River) near 

North Branch Clinton River near 


Mean concentration, definition of 

Mean discharge, definition of 

Melstrand, Beaver Creek near 


Chapel Creek near 

Mosquito River near 

Spray Creek near 


Memphis, Belle River at 

Menominee County, ground-water levels . 


ground-water temperatures 

Menominee River, below Koss 


near Florence, WI 

near McAllister 

near Pembine, WI 


Merriman, Mounty's Creek near 

Steel Creek near 


Metamorphic stage, definition of 

Methylene blue active substance, 


definition of 

Michigamme, Michigamme River near 

Michigamme River, at Republic 


near Crystal Falls 

near Michigamme 

near Witch Lake 


Micrograms per gram, definition of 

Micrograms per liter, definition of 

Middle River Rouge, at Dearborn Heights 

near Garden City 


Midland, Pine River near 

Tittabawassee River at 


Milan, Saline River above 

Milford, Huron River at 

Mill Creek (tributary to Huron River), 


near Dexter 

near Lima Center 


Page 


X 

542 


546,548 

280-282 


608 

258 

557 

498 


561-562 

542-546 


549 


358-360 


247 

608 

551 

467 

551 


524-525 

523 


304-316 

303 


304-316 

548 

303 

301 


547 

93-104 


92 

93-104 


547 

92 

259 

259 


16-17 

18-19 

499 


590-595 

26 


609 

632-640 


561-562 

556 

221 

548 

317 


187-195 

551 

549 


551 

551 

7 

5 


543 

543 

543 

543 

449 

609 

641 

186 

173 


187-195 

185 

544 

544 

5 


5 

166-168 


547 

172 


166-168 

169-171 


6 

6 


557 

552 

411 

412 


529-530 

499 


510 

504-505,552 
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Page Page 
Mill Creek (tributary to Huron River), Otisville, Holloway Reservoir near 393 

North Fork, near Chelsea 506-507 Lefler-Scothan Drain near 550 
near Lima Center 

Milligrams per liter, definition of 
508-509 

6 
Otsego County, ground-water levels 
Otter Creek near Empire 

612 
546,554, 

Millville, South Branch Flint River near. 549 586-589 
Miners River, near Munising 

near Van Meer 
Mio, Au Sable River at 

543,581-585 
543,581-585 

361 

Owendale, Pigeon River (tributary to Lake 
Huron) near 

Owosso, Shiawassee River at 
424 
389 

Miscellaneous sites, discharge measure-
ments at 

Misteguay Creek near Flushing 
553-560 

551 
Paint Creek (tributary to Clinton River), 

at Rochester , 454 
Monahan Lake Outlet at Whitmore Lake .... 559 near Lake Orion 551 
Monroe County, ground-water levels 609,610 Paint River, at Crystal Falls 164 

ground-water temperatures 
Monroe, River Raisin near 

642 
531-541 

near Alpha . .. 
Palmer, Green Creek near 

165 
123-125,544 

Montrose, Armstrong Creek near 550 Schweitzer Creek near 130 
Brent Run near 401 Schweitzer Reservoir near 129 
Central-Stadler Drain near 550 Warner Creek near 544 
Freeman Drain near 
Pine Run near 

550 
550 

Warner Creek Tributary near 
Panama, IN, Lime Lake Outlet at 

131-132,544 
203 

Morley, Little Muskegon River near 280-282 Paradise, Two Hearted River near 547 
Mosquito River near Melstrand 543,581-585 Parke Lake Outlet at Clarkston 557 
Mottville, St. Joseph River (tributary Partial-record station, definition of 6 

to Lake Michigan) at 204 Partical-size classification, definition ' 
Mount Clemens, Clinton River at 468-480 of 6 

Clinton River by-pass at mouth at 482 Partical-size, definition of 6 
Clinton River by-pass below weir at 481 Paulding. Bond Falls Canal near 28 
North Branch near 466 Bond Falls Reservoir near 29 

Mount Pleasant, Chippewa River near 
Mounty's Creek near Merriman 
Munising Falls Creek at Munising 

409 
544 

543,581-585 

Middle Branch Ontonagon River near 
Paw Paw, Brandywine Creek near 
East Branch Paw Paw River at 

27 
545 
544 

Munising, Miners River near 543 North Branch Paw Paw River near 544 
Munising Falls Creek at 543,581-585 South Branch Paw Paw River at 544 

Muskegon, Bear Creek near 296 South Branch Paw Paw River near 544 
Black Creek (tributary to Lake Paw Paw River, at Lawrence 545 

Michigan) near 546,548 at Riverside 219 
Muskegon County, ground-water levels . 610 East Branch, at Paw Paw 544 
Muskegon River, at Evart 277-279 near Lawton 544 

at Newaygo 
at Bridgeton 

283 
548 

North Branch near Paw Paw 
South Branch, at Paw Paw 

; 544 
544 

near Bridgeton 284-295 near Paw Paw 544 
Pembine, WI, Menominee River near 185 

Nahma Junction, Sturgeon River (tributary Pentwater, North Branch Pentwater River 
to Lake Michigan) near 105 near 548 

Nashville, Quaker Brook near 548 Pentwater River, near Hart 548 
National City, Au Gres River near 369 North Branch, near Pentwater 548 
National Geodetic Vertical Datum of 1929, Percent composition, definition of 6 

definition of 6 Perch River near Sidnaw 547 
National stream-quality accounting 

Network (NASQAN), definition of 
Natural substrates, definition of 

10 
7 

Pere Marquette River at Scottville 
Periphyton, definition of 
Perronville, Tenmile Creek at 

298-300 
6 

547 
Negaunee, Carp River near 61 Peshekee River near Champion 547 
Newaygo, Muskegon River at 
New Haven, East Branch Coon Creek near 

283 
551 

Pesticide program, definition of 
Pesticides, definition of 

10 
6 

New Hudson, Huron River near 500 Peterson Creek near Sands 542,561 
Niles, St. Joseph River (tributary to near Sands Station 561,563-568 

Lake Michigan) at 209-217 Phytoplankton, definition of 6 
Norby Creek near Sands 561,563-568 Pickerel Creek near Fergus 555 
North Bar Lake near Empire 590-595 Picocurie, definition of 6 
North Bradley, Salt River near 551 Pigeon River (tributary to Indian River), 
Norton Creek at Wixom 557,558 at Afton 327 
near Wixom 558 near Vanderbilt 326 

Nottawa Creek near Athens 199 Pigeon River (tributary to Lake Huron), 
Nottawa, Prairie River near 202 near Caseville 425-433 
Numbering system for wells 9 near Owendale 424 

Pigeon River (tributary to St. Joseph 
Oakland County, ground-water levels 610 River) near Scott, IN 205 

ground-water temperatures 642 Pine Creek (tributary to Sturgeon River) 
Oakville, Stony Creek (tributary to Lake near Iron Mountain 182-184 

Erie) at 520 Pine River (tributary to Chippewa River), 
Oceana County, ground-water levels 611 at Alma 410 
Ocqueoc, Rainy River near 330,549 near Midland 411 
Ogemaw County, ground-water levels 611 Pine River (tributary to Lake Huron) 
Ontonagon County, ground-water levels . 611 near Rudyard 321 
ground-water temperatures 

Ontonagon River, Cisco Branch, at Cisco 
642 Pine River (tributary to Manistee River), 

East Branch, near Tustin 549 
Lake Outlet 

Middle Branch, near Paulding 
33 
27 

near Hoxeyville 
Pine River (tributary to St. Clair River) 

302 

near Rockland 31 near Rattle Run 546,551 
near Trout Creek 30 Pine Run near Montrose 550 

near Rockland 34-44 Pittsfield Drain at Saline 559 
South Branch, at Ewen 547 Plankton, definition of 6 
West Branch, near Bergland 32 Plaster Creek, at Grand Rapids 548,553 

Organic mass, definition of 
Organism, count/area, definition of 

4 
6 

at Wyoming 
Platte River, near Honor 

546 
546,553;554, 

count/volume, definition of 6 586-589 
Oshtemo, West Fork Portage Creek near .. 227 North Branch, near Honor 554 
Other data available, stage and water- Plum Brook at Utica 461 

discharge records 
Otisville, Flint River near 

12 
394 

Plymouth Mine Pond Outlet at Ramsay 
Polychlorinated biphenyls, definition of. 

553 
7 



 

  

  
  
  
  

  
  
  
  
  
  

  
  
  
  
  

  

  

  
  
  
  

  
  

  

  
  
  
  
  
  
  

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  

  
  
  
  
  

  
  
  
  

  
  

 

 

 

 

 

 

  

 

  

 

  

 

  
 

 

  

 

  

 

  

 

  

 

  

 

  

 

  

 

  

 

  

 

  

 

  

 

  
 

 

  
 

 

  
 

 

  

 

  

 

  

 

  

 

  

 

  
 

 

  

 

  

 

  

 

  

 

  

 

  

 

  

 

 

 

  
 

 

  

 

  
 

 

  

 

  

 

  

 

  

 

  

 

 

 

  

 

 

 

  

 

 

 

  

 

 

 

  

 

  
 

 

 

 

  

 

 

 

   

 

   

 

   

 

   
  

 

   

 

   

 

   

 

   
  

 

   

 

   
  
  
  
  
  
  
  

  
  

 

   

 

 

 

   

 

   

  

  

 
 
 
 

 
 
 

648 INDEX 

Port Huron, St. Clair River at 
Portage Creek (tributary to Kalamazoo 

River), at Kalamazoo 
near Kalamazoo 
West Fork, at Kalamazoo 
near Oshtemo 

Portage River (tributary to St. Joseph 
River) near Vicksburg 

Porter Drain near Gaines 
Portland, Grand River at 
Potato Creek near Brant 
Powers-Cullen Drain near Genesee 
Prairie River near Nottawa 
Presque Isle County, ground-water levels 
Presque Isle River, at Marenisco 

near Tula 
Primary productivity, definition of 
Princeton, Green Creek near 
Middle Branch Escanaba River near 

Publications on techniques of water- 
resources investigations 

Quaker Brook near Nashville 

Rabbit River, at Hamilton 
near Hopkins 

Radio chemical program, definition of 
Rainy River near Ocqueoc 
Randville, West Branch Sturgeon River 

near 
Rapid River, Whitefish River near 
Rattle Run, Pine River (tributary to 

St. Clair River) near 
Rawsonville, Ford Lake (Huron River) near 
Ray Center, Tupper Brook at 
Red Cedar River, at East Lansing 
at Fowlerville 
near Fowlerville 
near Williamston 

Red Run, near Cady 
near Warren 

Republic, Black River (tributary to 
Middle Branch Escanaba River), near 

Michigamme River at 
Reservoir (see lakes and reservoirs) 
Rifle River, at Selkirk 

near Sterling 
River Raisin, at Manchester 
near Adrian 
near Manchester 
near Monroe 
near Sharonville 
near Tecumseh 
South Branch, near Adrian 

River Rouge, at Birmingham 
at Dearborn 
at Detroit 
at Southfield 

Riverside, Paw Paw River at 
Rochester, Paint Creek (tributary to 

Clinton River) at 
Rockford, Rogue River near 
Rockland, Middle Branch Ontonagon River 

near 
Ontonagon River near 

Rogue River near Rockford 
Romeo, East Pond Creek at 

North Branch Clinton River near 
Stony Creek (tributary to Clinton 

River) near 
Roscommon County, ground-water levels 
ground-water temperatures 

Round Lake Outlet near Trenary 
Rudyard, Pine River (tributary to Lake 

Huron) near 
Runoff in inches, definition of 

Page Page 
434-443 St. Joseph River (tributary to Lake 

Michigan), at Niles  209-217 
229-231 at Three Rivers  201 

226 near Burlington  196 
228 St. Marys River above Sault Ste. Marie . 84-91 
227 Saline River above Milan  529-530 

above Saline  527-528 
200,548 at Saline  559 

549 near Saline  552,559 
257 Tributary near Saline  559 
555 Saline, Saline River above  527-528 
550 Saline River near  552,559 
202 Salt River near North Bradley  551 
612 Sand River at Sand River  543 
26 Sands, Big Creek near  542 

542,547 Cedar Creek near  542 
7 Cherry Creek near  542 

126-128 Peterson Creek near  542 
120-122 Silver Creek near . ,  542 

Sands Station, Goose Lake Outlet near .. 133-135 
15 Sanilac County, ground-water levels  613 

Sashabaw Creek near Drayton Plains  450 
548 Saugatuck, Kalamazoo River at  234-246 

Sault Ste. Marie, St. Marys River above  84-91 
548 Schoolcraft County, ground-water levels  613 
233 School Lake near Glen Arbor  590-595 
10 Schweitzer Creek near Palmer  130 

330,549 Schweitzer Reservoir near Palmer  129 
Scott, IN, Pigeon River (tributary to 

174 St. Joseph River) near  205 
543 Scottville, Pere Marquette River at  298-300 

Sediment, definition of  7 
546,551 explanation of  13 
518,519 Selkirk, Klacking Creek near  549 

551 Rifle River at  370 
253 South Branch Shepards Creek near  549 
553 Sevenmile Creek near Grand Marais  543,581-585 
553 Shalda Creek near Glen Arbor  546,586-589 
250 Sharonville, River Raisin near  521-522 
462 Shepards Creek, South Branch, near 
459 Selkirk  549 

Sherman, Manistee River near  301 
547 Shiawassee River, at Byron  386-388 
547 at Fenton  555 

at Holly  555 
370 at Linden  385,555 

371-383 at Owosso  389 
524-525 near Fergus  390 

552 near Swan Creek  555 
523 Sidnaw, Perch River near  547 

531-541 Sturgeon River (tributary to Lake 
521-522 Superior) near  45 

526 Silver Creek (tributary to Flint River) 
552 near Clio  550 
493 Silver Creek (tributary to Lake Superior), 
557 at Harvey  68-69,562, 

497,557 575-580 
494 near Beaver Grove  562 
219 near Cascade  562,575-580 

near Harvey  542,562, 
454 575-580 
264 near Sands  542,562, 

575-580 
31 Silver Creek (tributary to Black River) 

34-44 near Jeddo 
264 Skunk Creek near Felch 
464 Sloan Creek near Williamston 
551 Smyrna, Flat River at 

Solute, definition of 
455 Southfield, Evans Ditch at 
612 River Rouge at 
642 South Haven, Black River near 
543 Cedar Creek near 

Deerlick Creek near 
321 Special networks and programs 

7 Specific conductance. definition of 
Spray Creek near Melstrand 
Spring Valley Drain near Niles 
Stage-discharge relation, definition of 
Station numbers, explanation of 
Steel Creek near Merriman 
Sterling, Rifle River near 
Sterling Heights, Clinton River at 
Stony Creek (tributary to Clinton River), 

near Romeo 
near Washington 

548 West Branch, near Washington 
548 Stony Creek (tributary to Lake Erie) 
208 at Oakville 
204 Stony Lake near Washington 

at Clarendon 
at Elkhart, IN 
at Mottville 

Sable Creek near Grand Marais  543,581-585 
Saginaw River at Saginaw  413-423 
Saginaw, Saginaw River at  413-423 
St. Clair River at Port Huron  434-443 
St. Clair River, streams tributary to, 

crest-stage partial-record stations 551-552 
gaging-station records  434-449 
low-flow partial-record stations  546 

St. Joseph River (tributary to Lake 
Michigan), at Berrien Springs 

444 
553 
252 
261 

7 
495 
494 
545 
545 
545 
10 
7 

543,581-585 
553 

7 
8 

544 
371-383 

458 

455 
457 
551 

520 
456 



  
  

  
  
  
  
  

  
  
  
  
  

  
  
   

  

  
  
  

  
  

  

  
  
  
  
  
  
  
  

  
  
  

  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  

  

  
  

  

  

  

  
  
  

  
  
  
  
  
  
  
  

  
  

  

  
  
  
  
  
  

  

  
  

  

  
  
  
  
  
  
  
  
  

  
  
  
  
  
  

  
  

  
  
  

INDEX 649 


Streamflow, definition of 

Sturgeon River (tributary to Burt Lake) 


near Wolverine 

Sturgeon River (tributary to Lake 


Michigan) near Nahma Junction 

Sturgeon River (tributary to Lake 


Superior), near Alston 

near Chassell 

near Sidnaw 


Sturgeon River (tributary to Menominee 

River), near Foster City 


East Branch, at Hardwood 

near Felch 


West Branch, near Randville 

Substrate, definition of 

Sullivan Creek near Grand Marais 

Sumnerville, Dowagiac River at 

Surface area, definition of 

Surficial bed material, definition of 

Suspended, definition of 

Suspended sediment, definition of 

Suspended-sediment concentration, 


definition of 

Suspended-sediment discharge, 


definition of 

Swan Creek near Garfield 

Swartz Creek, at Flint 

near Grand Blanc 

near Holly 

near Swartz Creek 

West Branch, near Swartz Creek 


Swartz Creek, Kimball Drain near 

Swartz Creek near 

West Branch Swartz Creek near 


Sycamore Creek, near Holt 

near Mason 


Tahquamenon Paradise, Tahquamenon 

River near 


Tahquamenon River near Tahquamenon 

Paradise 


Taxonomy, definition of 

Tecumseh, River Raisin near 

Temperatures of ground-water 

Tenmile Creek at Perronville 

Thornapple River, near Caledonia 

near Hastings 


Thread Creek, near Flint 

near Goodrich 


Three Rivers, St. Joseph River (tributary 

to Lake Michigan) at 


Thunder Bay River, at Alpena 

near Alpena 

near Bolton 

near Hillman 

North Branch, near Bolton 


Time-weighted average, definition of 

Tittabawassee River at Midland 

Tobacco River at Beaverton 

Tobin Lake Outlet near Whitmore Lake 

Tons per acre-foot, definition of 

Tons per day, definition of 

Total coliform bacteria, definition of 


Page 

7 


322-324 


105 


46 

47-57 


45 


179-181 

176-178 


175 

174 


7 

543,581-585 


218 

8 

8 

8 

7 


7 


7 

556 

398 

550 

550 

550 

550 

550 

550 

550 

254 

548 


70-83 


70-83 

8 


526 

641-642 


547 

263 

262 

399 

550 


201 

352-353 

346-351 


344 

549 

345 

8 


412 

408 

559 

8 

8 

4 


Page 

Total load, definition of 8 

Total organism count, definition of 6 

Tower, Black River (tributary to 


Cheboygan River) near 329 

Trap Rock River near Lake Linden 58-60 

Trenary, Round Lake Outlet near 543 

Trenton, Frank and Poet Drain at 552 

Tritium network, definition of 10 

Trout Creek, Middle Branch Ontonagon 


River near 30 

Tula, Presque Isle River near 542,547 

Tupper Brook at Ray Center 551 

Tustin, East Branch Pine Rivei near 549 

Two Hearted River near Paradise 547 


Upper River Rouge, at Detroit 557 

at Farmington 496 


Utica Plum Brook at 461 


Van Buren County, ground-water levels 613 

Vanderbilt, Pigeon River (tributary to 


Indian River) near 326 

Van Meer, Miners River near 543 

Vassar, Cass River at 551 

Vicksburg, Portage River (tributary to 


St. Joseph River) near 200,548 

Vogel Center. Clam River at 276 


Wahjamega, Cass River at 406 

Waiska River, East Branch, near Brimley 547 


West Branch, near Brimley 547 

Waldenburg, Gloede Ditch near 552 

Walker Drain near South Lyon 558 

Warner Creek, near Palmer 544 

Tributary near Palmer 131-132,544 


Warren, Big Beaver Creek near 460 

Red Run near 459 


Washington Creek at Windigo 20-24 

Washington, Stony Creek (tributary to 


Clinton River), near 457 

Stony Lake near 456 

West Branch Stony Creek near 551 


Washtenaw County, ground-water levels 614 

WDR, definition of 8 

Weighted average, definition of 8 

Wet mass, definition of 4 

Whitefish River near Rapid River 543 

Whitehall, White River near 297 

White Pigeon, Fawn River near 548 

White River near Whitehall 297 

Williamston, Red Cedar River near 250 


Sloan Creek near 252 

Windigo, Washington Creek at 20-24 

Witch Lake, Michigamme River near 169-171 

Wolf Creek near Nelson 556 

Wolverine, Sturgeon River (tributary to 


Burt Lake) near 322-324 

WRD, definition of 8 

WSP, definition of 8 

Wyoming, Plaster Creek at 546 


Ypsilanti, Huron River at 515-517 


Zeeland, Macatawa River near 247 

Zooplankton, definition of 7 
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FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL 

SYSTEM UNITS (SI) 


The following factors may be used to convert the inch-pound units published herein to 
the International System of Units (SI). This report contains both the inch-pound and SI unit 
equivalents in the station manuscript descriptions. 

Multiply inch-pound units 

inches (in) 

feet (ft) 
miles (mi) 

acres 


square miles (mP) 


gallons (gal) 


million gallons 


cubic feet (ft3 ) 


cfs-days 


acre-feet (acre-ft) 


cubic feet per second (ft3 /s) 

gallons per minute (gal/min) 

million gallons per day 

tons (short) 

By 

Length 

2.54xl01 

2.54xH)2 

3.048xlo-1 

1.609xl0° 

Area 

4.047xl03 

4.047xlo-1 

4.047xlo-3 

2.590xl0° 

Volume 

3.785xl0° 
3.785xl0° 
3.785xlo-3 

3.785xl03 

3.785xlo-3 

2.832xl01 

2.832xlo-2 

2.447xl03 

2.447xlo-3 

1.233xl03 

1.233xlo-3 

1.233x 1 o-6 

Flow 

2.832xl01 

2.832xl01 

2.832xlo-2 

6.309xlo-2 

6.309xlo-2 

6.309xlo-5 

4.38lxl01 

4.38lxlo-2 

Mass 

9.072xlo-1 

To obtain SI units 

millimeters (mm) 
meters (m) 
meters (m) 
kilometers (km) 

square meters (m2 
) 

square hectometers (hm2 
) 

square kilometers (km 2 
) 

square kilometers (km 2 
) 

liters (L) 
cubic decimeters (dm3 

) 

cubic meters (m 3 
) 

cubic meters (m 3 
) 

cubic hectometers (hm3 
) 

cubic decimeters (dm3 
) 

cubic meters (m3 
) 

cubic meters (m3 
) 

cubic hectometers (hm 3 
) 

cubic meters (m 3 
) 

cubic hectometers (hm 3 
) 

cubic kilometers (km 3 
) 

liters per second (L/s) 
cubic decimeters per second (dm 3 /s) 
cubic meters per second (m 3 /s) 
liters per second (L/s) 
cubic decimeters per second (dm 3 /s) 
cubic meters per second (m3 /s) 
cubic decimeters per second (dm3 /s) 
cubic meters per second (m3 /s) 

megagrams (Mg) or metric tons 
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